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LOI NOI PAU

Thép 1dm (1d) va thép bang la mot trong nhitng darg san pleon cran kindr ¢ b7t T
thép tdm va thép bang ngudi ta sdn xudt thép ong, thép hindi won, cac Leai ker oé har v cée
san pham ddp rdt da dang. Ché'tao cde dang ong va thep hink ahe ar thép taon va Siép L
(cé do day nhd hon so véi sdn phdm ong va thép hink canj cho phép fiet ke duge

(10=15)% kim louai.

O mét s6 nuéc cong nghigp phét trién, 15 trong thép tdm va thep basg “roiy 151
khai g sdn phdm cén chidin 168 (50=70)% . Cung vt s gia tdng e can ve il Dang va
thép tim néi chung, khol ligng san pham thép Id va thép bang mong ciing khong nguag 1ang

nhanh, chiéin ¥ trong trén 40% 16ng sdn phdm thép tim va thép bang.

O wiede ta, trong dinh hutdng phdt trién ciia nganl luyén kim dii dhr kién tong nhue cdu
thép vao ndm 2010 1& 6 400 000 tdn, trong do 6 3 500 000 tin thép tam, i va 2 900 000 i)

thép hinl va dday. Nhvay, kot lugng theép tam, Id chién gdn 55% tong sdn pham iép cdn.

DS ddm bdo nhw cdu néu wén, die kién xdy dung, phin bd va phdt irién pang lic
thiét bi nhém can déi nhu cdu san phdm cing duoe dé xudt cho timg gicd doan dén 2005 va
2010, bao gém cdc nha mdy cdn néng, cdn ngudi thép bang fién tue voi tong san lwpng die

kién dén 2010 11 hon 4 tridu tanindm.

Cic 0 liéu néu trén la dinh lutong quan trong, dia trén co s dif bao phat frien kinh
16-xG hot ciia mde ta. DE thire thi dinde huing phit trién do, song song voi viée tich cue tim
kiém nguén ddu twe, can gdp rit chudn bi dén ngit cdn bo khoa hoc k7 tluit 6 niang life
chiyén mén (61, san sang dap wng nhie cidn phar trién cia nganh Tuyén ki nat chone

chuyén nganh cdn, kéo néi riéng.

Cucn sdch “San xudt thép tam va thép bang ", mot phdn noi dung cua cong Hgieé
cdn thép néi chung, ditoe bién soan whdim plute vy cho yéu cdu dao tao ngrion nhdn e khoa
hoc k¥ thudat trong finh vire chuyén mon nay. Sdch duoc diong lam grio lih gidng day che
sinh vién thade chuvén nganl cdn, kéo kim loat, sau kit 4 dioe trang bi cde kidn thive redn

thiét vé co o vir liéu, 1§ thuyét bién dang deo va ly thuvet gia cong kim loai bang dp e,



ddng thoi ciing c6 thé ding lam tai li¢u tham khao cho cdc can bo k¥ thudr lam coug tdc

quian 19, thiét ké'va van hanh cng nghé tai cdc ha mdy sdn xudt cdn.

Sdch duoe két cdu thanh 7 clueong, bao trion toan bé kién thic cor ban vé cong nghé
sdn xudt thép tam (1d) va thép bang. Clurong 1 gici thiéu khdi quat vé chiing loai va yéu cdu
d6i véi sdn pham. Chiong 2 trink bay plueong phdp cong nghté setn xudt thép tam day. Cong
nghé sdn xudt thép bang rong ban héng phutong phdp cdn néng va cdn ngugi dugc trindt bax
titemg ting trong cée chitong 3 va 4. Clurong 5 giai thiéuw mor 50 phirong phdp cong nghé sdan
xudt 1dm, bang bimetal va kim logi ¢6 phii lop bdo vé bé mat, la cdc dang sdn pham dige st
dung rdt phd bién trong nhiéu nganh céng nghiép. Dé ¢6 oo sd cho viée 161 wu thiét bi va
cong nghé, chiong 6 gici thiéu vé bién dang dan 161 ciia gic can thép tdm va thép bang ciing
nine dnh Iuiong ciia né t6i dé chinh xde vé kich thioc va hink dang ciia sdn pham. Cuéi
ciing, chitong 7 trink bay co sé Iy Huyét cdn chink xde va cde plutong phdp diéu clhinlt t
dong kich thieée va hin dang ctia bdng kim loat.

Téc gid xin chdn thanh cdm on s giip déva cdc ¥ kién dong gop ciia tép thé b
maén Co hoce bién dang va Can kint loai, khoa Luyén kim va Cong ngheé vdr liéu, Trirong Dar

hoc Bach kloa Ha Noi.

Mdc dii di o6 nhiéu c6 gdng trong viée bién soan va hiét chinh, cucn sach khoung:
thé tranh khoi con ¢é nhing khiém khuyét. Tde gid xin chan thanh cam on moi nhdan xét va

gdp v ciia doc gid giti vé dia chi nét trén.
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CHUONG 1

CHUNG LOAIL YEU CAU POI VOI THEP TAM
VA THEP BANG

Trong tiéu chudn quéc & va quoc gia chi dan cu thé kich thudc danh nghia va dung
sai cho phép ciing nhy cdc yéu cau vé chdt luong bé mat, do phang, do cong canh, cd tinh,
thanh phén hod hoc, 16 chite 1€ vi, tinh dap dugc, chat lugng 16p phu bé mat, phuong phdp thir
nghiém, déng nhin, nguyen the déng gol, giao san pham, ... doi vé mdi loai thép tdm va
thép bang. _

Can o\ vao ham luong cdc nguyén t6 ¢ har nhu luu huynh (S), photpho (P), thép

t&m vi thép bang chia ra lam ba loai :

e Thép chat luong binh thuong, ¢6 him luong mdi nguyeén 10 néu trén khong qua

(0,05+0,053)%;
e Thép chat lugng, c6 ham lugng S va P khong qué (0.04+0,045)%;
e Thép chat lugng cao, c6 ham lugng S va P khong qud (0,03)%.

Theo thanh phdn hod hoc, thép 1dm va thép bang chia ra lam hai loai : thép cacbon
va thép hop kim. Trong nhém thép hop kim ¢6 thép hop kim thap, thép hop Kim trung binh
v thép hgp kim cao, tuong duong vGi ham luong cdc nguyén t6 hop kim {trir cacbon) khong
qud 2,5 %, (2,5 +10)% va hon 10%.

Theo cong dung, ngudi ta phan bict thép (4m va thép bang k&t cay, thép tam va thép
bang dac bitt. |

Nhom thép két ciu gom

o Thép cacbon két cdu chat luong binh thudng:



o Thép cacbon két cdu chat lugng cao;
e Thép hop kim két cdu.

Thép tam va thép bang két c&u duge sl dung trong cdc nganh cong nghiép dong tau,

ché tao mdy bay, 616, trong cong nghiép hod chat va ché tao mdy noi chung.
Thép t4m va thép bang tir cic mdc thép dac biét ¢é cdc tinh chat nhu bén nhiét, chiu
axit, chiu nhiet, ... . V& nguyén tic, d6 l1a cic méc thép hop kim trung binh va hgp kim cao.

Theo phuong phép cén, thép tim va thép bang dugc chia lam hali loai : thép can néng

va thép cdn nguoi. Ca hai loai ¢6 thé duge xudt xudng dudi dang tam hoac cuon.

Theo do day, thép 1dm va thép bang chia ra hai nhom : thép day (b 24mm)} va thép
mong (h <4mm).

Thép day c6 thé san xudt dudi dang tam rdi hoac cudn, c6 do day t 4 mm dén
160 mm. Thép tdm day hon 60 mm goi Ia thép phién. "Lhép tam day thudng ¢6 chiéu rong
(600+5000)mm, chiéu dai (2+25)m.

Thép tdm day co canh bién dugc gia cong bang phudag phdp cdn goi la thép van
nang. Loai thép ndy duoc cén & cic gid 6 tryc dimg. Thép van nang thudng cd kich thudce
hxbx] = (4+50)mmx(160+1050)mmx(5000+8000)mm, hodc dugc xudt xuong dudi dang

cudn.

Thép tdm diy phai ¢6 bé mat sach, phing. Trén bé mis thép khong cho phép c6 vay
gi. cac loai vét ré, vét xudc, vét nift, seo 1om, ... c6 dd sau 16n hon mot nira dung sai 4m cia
chiéu day. Cac khuyét tat bé mat ¢6 thé duge tdy sach bang phuong phdp co hoc. Tuy nhién,
do sau cla vét tiy khong dugc vugt qud gidi han cho phép d6i voi méi loai chiéu day tam.
Trong thép tdm khong cho phép c6 sy phan 1op. D6 cong vénh ciia tamy khong qua 1Omm/1m
dai va rong.

D€ ché tao nhiéu loai két ciu khdc nhau, nguti ta st dung rong rdi thép tam day tir
cdc méc thép cacbon két cau chat luong. Loa thép nay phé bién dudi dang tdm cdn néng day
(4<60)mm, xudt xudng sau khi nhiét luyén va kiém tra cg tinh bing thir kéo, uén & trang thai
nguoi. Gidi han bén va do gian dai tuong doi cho phép nhd nhdt ([6y] . (min)s pPhU thudc

vio mdc thép, tuong img (32+76)kG/mm* va (11+34)%.
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Thép tim day cdn nong tlr cic mac thép cacbon chét luong dung trong cong nghiép
ch& tao 6t6, mdy kéo thuong c6 do day (4+14)mm, dugc xuit xuéng sau khi nhi¢t luygn va
tdy gi bé mat bang phuong phap hod hoc (tdy gi trong dung dich axit). Loai thép nay 6 thé
dung dé dap va uon ngudi cac chi 1€t trong cong nghi¢p ché tao 6to. Theo do dap duge,
ngudi ta phan biét thép tam dung cho dap sau va dap binh thuong.

Thép 14m day ding trong ché tao toa 13u, xay dung ciu va cdc cong trinh cong
nghiép, dan dung. duge san xudt 1t cac mdc thép cacbon, day hon (4+6)mm. Thép loai nay
thudng ding dé ché tao cde ket c&u dinh tan, k&t cdn han. Gi6i han bén va do gidn dai twong
d6i khong thap hon 38kG/mm’ va 22%. D¢ dai va dép, té chiic va thanh phan hod hoc cling

phai duge dam bio theo tiéu chudn qui dinh.

Thép tam day diing ché tao 1n6i hoi va binh chiu dp luc cao duge sdn Xudt L cic mdc
thép cacbon , c6 do day (4+60)mm, va thép hgp kim thap, ¢6 do déy (4+1603mm. Loai thép
nity cdn dam bao yéu cau chat ché vé co tinh cling nhu thanh phdn hod hoc. 'Thép phai ¢6 td
chiic hat min va dong nhét, khong c6 céc v& nit, vét 16 khi, phan 16p va cdc tap chat phi kim.
loai. Yéu cdu vé chat lugng b mat doi véi loai thép nay cao hon. Do cong vénb, ubn song
khang qud 8mm /1m dai va rong.

D& ché tao cde két cau han cha than tdu bién, x& lan, thuyén, ngudi ta dung thép tdm
cé do day (4:60)mm tir cdc mac thép cacbon va thép hop kim thap. Thép dugc Xuat xuong
sau khi kidm tra co tinh bing thir kéo vi udn & trang thii nguoi. Do cong vénh, usn séng
khong qud Smm/1m dai va réng.

Trong nhidy link vic cia nén kinfyt€, cdc loai thép tam day (i cdc méc thép hop kim
két ciu chat Juong cao, thép hop kim cao ¢hdng an mbdn va chiu nhiét, ciing nhu céic loai thép
14m day nhiéu 16p (bimetal) chdng an mon, duoc su dung rong rii.

Thép tam day tlr cdc mac thép hop kim cén dap ing cac yeu cau chat ché vé co tinh,
t8 chitc ciing nhnf chit lugng bé mat.

Thép tdm day hai 16p chéng an mon 6 16p nén 1a thép cacbon hoac thép hop kim
thap va 16p phu la thép khong gi, titan, niken hoac mot 6 kim loai va hop kim Khic.

Thép 1am (1d) mong ¢b thé cdn néng hoac cdn ngudi, kich thude hxb = (+4,0) mm x

(+2300)mm, xudt xudng dudi dang thép 14 dai (1,2+5,0)m hoac dudi dang cudn.
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Thép 14 mong tir cac mdc thép két cdu cacbon thdp chit lugng cé tinh dap 161 va
duge sir dung réng rii trong cong nghiép ché tao 6t6. Thép 14 cacbon két ciu chét lugng
dirge cdn tir cdc mdc thép s6i ¢6 ham lugng cacbon (0,05, 0,08, 0,1, 0,15, 0,2)%, céac mac
thép lang c¢é ham lugng cachon (0,1, 0,15, 0,2, 0,25, 0,35, 0.4, 0,45, 0,5)% va thép nira ling
0,08% cacbon. Thép la méng duoc ché tao va xudt xudng theo yéu cdu vé co tinh v 6 chiic
vi mé hoic theo d6 dap dugce. Theo mic do dap dugce, thép 14 mong chia ra 3 loa1 : thép dap

binh thudmg, thép dap sau va thép dap siu cao.

Do dap duge cha thép cacbon két ciu chil lugng thudng duge xdc dinh bang thir gian
dai theo Ericxen. Thép 14 mong diung cho dap sau va dap siu cao phai ¢6 cau tric v6i hinh

dang va kich thudc hat chuan dinh, trong t6 chiic khong cé xemetit tu do trén bién gidi hat.
Phu thuf;c'vﬁo trang thdi bé mat, thép 1d mong chia thanh bén nhém :

o Nhém 1 : thép cdn ngudi c6 bé mat béng hodc my, duge tinh chinh theo tiéu chudn dac
biét. Thép nhém ndy thudng diung cho dap sdu cao. Trén bé mat khong cho phép cé
khuyét tat. Do cong vénh khong qua 4mm/1m dai va rong.

e Nhém 2 : Thép can ngudi dugc tinh chinh theo tiéu chuan cao. Trén bé mat c6 thé ¢6 cdc
v&t xudc, 16 nhe. PO sau cla khuyét tat khong qua 1/2 dung sai cla chiéu day. Do cong

vénh khong qud 8mm/1m dai v réng.

e Nhoém 3 : thép cdn néng hoic can nguoi dugc tinh chinh theo téu chuan nang cao. Do

cong vénh khong qua 10 mm/Im dai va rong.

o Nlom 4 : thép can ndng hoac can nguoi, bé mat duge tinh chinh theo ticu chuan binh

thuong. D6 cong vénh khong qua 12mm/1m dai va réng.

Dé dap céc chi tiét phife tap ctia vo va thiing xe 6t6, nguoi ta ding thép 14 mong can
tir cdc mac thép cacbon thap chat lugng, day (0,8+1,5)mm. Theo mic d6 phitc tap cna chi
i€t dip, nguoi ta phan biét thép ding cho dap phiic tap va dap dic biét phiic tap. Chat lugng

bé mat cia loai thép nay thude nhém t va nhém 2.

Thép 14 mong tir cic mdc thép két cdu hop kim c6 do day (0,5+4,0)mm. Do cong
vénh cho phép wén | m dai va rdng, tuong ung thép thﬁ@c nhdm 1, 2, 3 va 4 (theo chit
lugng bé mit), khong qud 5, 10, 15 va 20 mm.
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Thép 14 mong tir cic mdc theép két cdu hop kim chét lug}ng cao vi thép 14 mong
chong gi. bén nhiét, co do day (0,84 0)mm, thuong dugc dung trong cong nghiép hod dau,
ché tao mdy bay, ché tao thiét bi va dung cu gia dung. Thép loai nay cén dap g yéu ciu
cao vé oo tinh, chat lugng bé mat, do chinh xdc va cu tric t& vi.

Thép 14 mong k¥ thuat di¢n, cin néng hoac can ngudi, xual xuong vdi kich thude
phé bién hxbxl = (0,1+1 ,0)mmx(240+1000')mm><(+2000]mm. Loai thép nay dung lrong ché
tao dong co, may bi€n 4p va cdc thi€t bi dién khdc, BE mat dugc tinh chinh theo tiéu chudn
clia cac nhém 3, 4 va phai dam bao yeu can chit ché vé cdc tinh chat dién, tir.

Thép 14 mong da qua b va tdy gi axit, can tr cdc mac thep mém 1o mdctanh hay 1o

théi, day (0,25+2.0), dugc dung rong rai dé ché tao thing, ndi chifa, ... .

P& san xuit cdc loal thing chifa va 1am gp, ngudl ta st dung pho bién thép ld mong
irang kém. Loai thép ndy dugc tring phii bé mat bing mot 16p kém mong. Bé mat clia thép

tring kém phai nhdn, sanh, khong ¢6 V&1 nui, 10, seo, ... .

Trong nhimg nam gin day, ngudi a d7 dira vio san xuat céc loai thép 14 mong trang

nhom, ma crom va phu polime.

Ton trang ciing thudc nhém thép 1a mong ¢6 phit bé mat. Ton tring la thép cin
ngudi (rdt it kb can néng) tir mac thép soi 0.08% cacbon, day (0,18+0.3) mm, duoc phi
thi€c bé mat. Ton tring duge xuat xudng dudi dang cudn hoac dudi dang 14 véi 3 cdp phu bé
mat (1, I1, 11). Cip phu bé mat dic trung cho dé day 16p phi va duge xdc dinh hai khéi lugng
thiéc trén 200 c¢cm® bé mat : cdp | - (0,39:0,45)g, cap 1l (0,28+0,38)g va cap Il -
(0,23:0.27)¢.

Theo phuong phdp phu thigc, nguoi ta phan biét ton trdng thi€c néng va 1on lrang
thi¢c dién phan. Phu thudc vao cong dung v trang thai bé& mat, ngudi ta chia 1on phu thiéc
thanh hai nhém : ton dé hop va 16n thuong. Ton trang thi€c phai c6 bé mat bong. sach,

khong c6 véL mit, bot, $go, vét den, bong cuc bo va cic khuyét 12t bé mat khac.

Ngay nay, véi sy phat trién cla cong nghé va thi¢t b can, nguol ta co thé san xuil
ton cuc mong (gidy kim loai), ¢é chiéu day tir vai micron.

‘Trong thuc (&, vigc san xuat thep t4m va thép bang ding theo Kich thudc danh nghia
khong thé dat dugc. Do dé, ben canh kich thudc danh nghia, ngudi ta con tiéu chuan hod ca

dd chénh lech kich thude cho phép. Do chénh léch cho phép cua kich thude thép tam va thép
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bang goi 1 dung sai. Dung sai cha chiéu day ¢ thé am hoac duong. Téng dung sai Am va
duong,xac dinh do chéch léch 16n nhét goi la rudng dung sai.

Cheénh léch giffa 4o day 1dn nhél va do day nhd nhat cla tdm thép theo chiéu doc va
chiéu ngang goi 1a do khong déng déu doc va ngang ciia chicu day.

Dung sai cla kich thudc thép tdm va thép bang phu thude vao gid tri tuyét ddi cla
kich thudc va cdc véu cdu vé do chinh xdc ciing nhu chat lugng bd mat tam. Gid tri tuyét doi
clia kich thudc cang nhé thi gia tri tuyét doi cha dung sai cang nho.

Mot trong nhitng dic diém quan trong, dénh gid do chinh xdc cia thép 1dm la do
phéng bé mat. Do phang duoc xdc dinh béi hinh dang cla tam (do uon song, do cong vénh)

v duge do bang mm/1m dai va rong.

14



CHUGCNG 2

CONG NGHI. SAN XUAT THEP TAM DAY

2.1. Phéi cho san suat thép tdm va thép bang cin néng
D¢ san xuat thép tam va thép bang day, ngudi ta sit dung phoi 1a slab va thép thoi.

Slab 1 phoi ¢6 ty 1€ giita chiéu rong va chiéu day khoang 3+12. Kich thudc phé bi¢n
cuaa slab, dung cho cdc mdy cdn tdm va cdn bing hién dai, HxBxL = (100+300) mm x
(600-+2320)mm x (1500+14000) mm, khéi luong tdi {35+45)T.

Theo phuong phdp san xudt, slab chia ra lam hai loai : slab diic va slab cin.

Siab cdn dugc cén tir thoi & cdc mdy bluming, luming-slabing va slabing. Khi cin
slab & cdc may bluming, bluming-slabing, ngu®i ta dp dung nhiitng lan cdn bién. Do vay, bé
rong lon nhat cia slab bi han ché bdi khoang cdch nang truc cue dai. Cic mdy bluming cé
thé san xudt slab vdi chiéu rong 16n nhat (800+1000)mm, con cdc mdy bluming-slabing -
(1600+1900)mm.

Slabing 1a loai mdy cdn chl y&€u dung d€ san xudt slab cdn. Slab cdn & cdc mdy nay
dam bao dugc hinh dang, kich thudc va chit luong gia cong. Khoang cach gifra hai truc ding
va gifra hai truc ngang 16n, cho phép cdn slab ¢6 bé rong dén 2240 mm. Qua trinh cdn o cdc
mdy slabing dugc tién hanh véi s6 Hn dio chiéu va s6 14n cdn it nhat. Cho n;’:n, nang suit

cla cdc mdy stabing 16n hon nhi€u so vdi cic loai may cén slab khic.

San xudt slab tir thdi bing phuong phdp cdn c6 nhiéu diém han ché : hé s6 tiéu hao
kim loai 16n: qui trinh cong nghé phic tap, ton thoi gian va nang lugng; slab ¢6 su khéng
déng nhit vé co tinh do sy khéng déng nhat vé thanh phin hoa hoc va 6 chic cla thoi gay

ner.

San xudt siab bang phuong phdp diic lién tyc khdc phuc dugc hdu hét nhiing nhuge

diém keé wrén. Do ¢4 su dong nhat vé thanh phan hod hoc va 18 chic nén chat lugng clia slab
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dic cao hon cua slab cdn. Ngoai ra, phuong phdp diic lién tuc con cho phép giam mot ciach
dang ké he s& tiéu hao kim loai, nang hrong va thdi gian cho qui trinh cong nghé. Chinh vi

vay ma gia thanh cia slab ditc thap hon nhiéu so véi slab cén.

Do c6 nhitng wu di€m kinh t€-k§ thuat néu trén, hién nay phuong phap dic lién tuc
slab duoc dp dung mot cdch rong rdi va trd thanh phuong phap san xuat phoi chi yé&u cho cdc

may can thép tdm va thép bang day.

Trong trudng hgp cdn thép tam c6 chidu day 260 mm, ngudi ta ding phoi La théi det.
Tu¥ thude vio kiéu mdy va chung loai san phdm, thdi det ¢6 thé ¢6 khéi lugng (6+250)T. Do
day cuia thoi det duge xdc dinh can e vao yéu cau vé chat lugng bé mat vi co tinh cia thép
tdm thanh pham. Kinh nghiém cho thiy, dé thu duoc san phim dam bio chat lugng, do day
t6i thi€u cha théi pha 16n hon do day cla tam thanh phim khodng tlr 12 dén 18 lan.

Cén thép tim va thép bang day tir phoi slab 1a phuong phip cong nghe hop 1y hon ca.
Bang phuong phdp ndy, ta ¢4 thé nang cao co tinh, chat lugng bé mit ciia thép thanh phém,
déng thoi gidm déng ké hé s6 tiéu hao kim loai, ting nang suit va mo rong ching loal san

pham clia mdy.

Kith thude va khoi lugng cita slab duoc xac dinh can ot vio khich thude cia san

pham.

Déi véi cac may cdn (dm day, nhiing phoi slab c6 chiéu day nhd nhét va chidu rong
(hodc chiéu dai) biang chiéu rong cla tam thanh phdm 13 nhimg phoi c6 kich thude 61 .
Céc phoi nay cho phép giam (51 da s6 1dn cdn vA, bang cich do, nang cao nang suat cua mdy.
Chicu daj clia phoi thudng bj han ché bdi chiéu dai cia than truc cén, bdi 1€ véi cdc phéi ¢6
chiéu dai vuot qud chiéu dai than truc, ta khong thé dp dung so dé cdn ngang dé tao bé tong
cho thép thanh pham. G cic m4y can tim day 16n, khoi lgng cva slab c6 thé dén 40T hoac
hon.

Khi can & cdc mdy cdn thép bang rong ban lién tuc va bdn lién tuc, ngudi ta dua vao
kha néng €p cta céc gid cdn, kich thude 16 nung phoi, dic diém va tinh nang cua cic thict bi
phu dé tinh toan kich thudc slab.

Khi chon kich thudc t6i vu cho slab, ta ciing cin chd y dén kha nang va tinh hop ly

cuia vige sdn Xudt ching & cac mdy cdn phoi (slabing) hay & cdc thiet bi diic tién tuc.
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2.2.Dic diém, thanh phan va cach bo tri thiét bi & cac may cAn tam day

Chiéu dai than truc can cla cdc mdy cdn tdm day dugc xdc dinh theo chiéu rong cia
thép thanh phdm. Chiéu rong 16n nhat clia tdm sau khi cin phai nhd han chiéu dai than truc
tir 200 mm dén 400 mm.

Cédc mdy cén tam day gém 1 hoac 2 gid phan bo noi ti€p nhau. S6 luong gid cén
duge xac dinh can o vao ning sudt can thiét va yéu ciu vé chat lugng cia thép thanh phidm.
Vi nang suat (300 000500 000)T/nam, ngudi ta thudomg dat may 1 gid. Mdy 2 gid cin trong
trudng hop yéu cdu nang sudt cao hon.

Céc gid can chia mdy cin tdm day thuong 1a kiéu gia 2 truc (duo) dao chiéu, 4 truc
(kvarto) hoic 4 truc van nang (4 truc ngang két hop véi 2 tryc dung). Kiéu gid 3 truc, vdi

truc giita nhd hon khong truyén dong (trio Lauta).

Céc gid can duo va rio Lauta c6 do cing thap, thudng gay nén do khong dong deu
ngang va doc dang ké ca chiéu day thép can. DGi véi cdc gid cdn trio Lauta, cdon cdn phai
¢6 bin nang ha bd tr hai bén gid cdn, he théng nay thutng rat nang né, mot mat Jam han ché
khéi lugng va kich thudc thép cdn, mat khdc vi 16c do quay cua truc cdn khong doi sudt
trong qud trinh cdn mot sén phdm, nén i4i trong dong khi truc cin an thép rit 16n, Ngoai ra,
& céc gid cén trio Lauta lugng €ép trong mot lan cdn thudng bi han ché va thisi gian nghi giita
hai l4n cén tuong d6i dai. Chinh vi nhimg nhuge diém trén ma hién nay, khi xay dung céc
xudng can tim day mdi, kidu gid cdn trio Lauta khong dugc st dung nifa, con cdc gid cdn

duo chi duoe sir dung lam céc gid cén thd d cdc mdy cdn tam day hai gid.

Kidu gid kvarto duge sl dung rong rii hon ci. So v6i cic kiéu gid cdn khdc (it truc
hom), cdc gid cdn kvarto ¢ do climg cao hon, do d6 dam bao duoc do chinh xdc clia chiéu

day thép thanh pham.

Dé c4n thép tim day c6 mat bién duge gia cong, ngudi ta st dung cdc gid Kvarto van
nang. Céc gid nay thudng duge diung lam gid cdn tinh & cdc mdy cdn 1dm, bang day va hep.
Tuy nhién, hi¢u sudt sir dung cdc gid van nang & cdc mdy c4n tim day khong cao, bdi 1€ khi
cén cdc tdm rong va twong doi mong, khong thé dp dung lucng €p bien dé tranh cho thép bi

udn cong theo chiéu ngang.

Mot 56 it nha may luyén kim cii hi¢n nay trén the gioi vin con sit dung mdy cdn tdm
day mot gid trio Lauta, Cic mdy nay thudng ¢6 chiéu dai than truc 1800 + 3850 mm, dudng

kinh truc trén va dudi 650 + 1000 mm, dudng kinh truc gitta 450 + 780 mm. Hai truc trén va
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dudi duge truyén dong tir dong co dién xoay chiéu, qua hop giam t6c va banh da. Cic mdy

nay thudng cdn tam day 4 + 32 mm vdi t6¢ do 2,5+3,5 m/s.
Cac may cdn t4m day mot gid trio Lauta hién nay khong duoc ché tao nifa.

O cdc may can tdm day mot gid, ngoai gid kvarto, ngudi ta thuong dat thém mot gid
truc ditng, ¢6 nhiém vu ddnh gi, gia cong mat bién va can chiéu rong. Trén hinh 2.1 trinh bay
s0 d6 bo tri thiét bi cha mdy can 1&m day mot gid kvarto 1050/2150x4300 (CHLB bic).
May cén thép tim c6 chiéu day d¢n 40 mm, chiéu f@ng d&n 4160 mm, tir phoi slab ¢6 khoi
luong dén 40T. Phéi trude khi cdn duge nung trong 10 lién tuc voi cong sudt 206 T/h. Nang
sudt cia may dat (900 000+1 000 000) T/nam.

MBéi truc lam viéc duge truyén dong tir dong co riéng, cong sudt 3725 kW. Van 16c
cdn dat 6 m/s. Gid can c6 kha nang chiu tdi dén 8850 T.

Miy duoc trang bi he thong ty dong diéu chinh chiéu day va co cdu chong udn truc
tua, cho phép cdn sdn pham v6i d6 chinh xdc va do phing cao. Lyc chéng uén & moi dau truc

dattdi 1470 T.

Trude gid can ngudi ta dat thiét b dénh gi thuy lyc, dp sudt nude dat tdi 170 at. Sau

gi4 cdn 1a m4y nén néng, c6 thé nin thang thép tdm cé chiéu day dén 95 mm.

7008

Hinh 2.1. So dé b6 tri thiét bi ciia mdy cdn tam day mot gid ddo chiéu kvarto 4300:
1- ban cdn phoi; 2- 16 nung lién tuc; 3- gid cdn ddo chiéu kvarto; 4- mdy ndn néng; 5- mdy
cdit lita; 6- gian lam ngudi; 7- gid kiém tra va nghiém thu sdn phdm (cé trang b mdy lat
tdm); 8- mdy cdt ddu, dubi; 9- mdy cdt doc; 10- mdy cat mép bién; 11- 1o thuong hod;

12- mdy cdt ngang; 13- mdy ndn ngudi.
M4y cén ciing duge trang bi cdc mdy cat dau, duol, cét phan doan va cit mép bién,

mAy nin ngudi va cdc 10 thudng hod. Cic 1o thudng hod c6 chiéu dai 75m, rong 4,5m, cho

phép nung thép tam c& chidu dai dén 20m, rong dén 4.im vén nhiét do 500 + 1100 °C.
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Do nhu cdu da dang hod chiing loai san phim thép tdm day tir cdc mic thép cacbon va thép
hop kim, ciing véi nhilng yéu ciu ngay cang cao vé chat Tugng bé mit va do chinh xdc cua
sén phdm, cdc mdy cdn tdm day lién hop due-kvarto v cdc mdy cdn ¢6 khung gid di dong

duoc sir dung mot cach rong rai.

M4y lién hop c6 cdu tao gém mot gid kvarto va mot bo 2 truc cdn (duo), ¢6 chiéu dai
than truc nhd hon chiéu dai than truc cta gid kvarto, duoc gd dat nhd mot hé théng ddm
ngang dic biet. Do d6, mdy lién hgp c6 thé thay th& phdn nao vai trd cla hai gid cin :

slabing va gid c4n tim day kvarto, cho phép san xuat thép tim diy c6 chat lugng cao ur thoi.

Mot trong cic mdy lién hop 16n nhét thé gici duge xay dung O Nhat Bén, b0 duo
(kich thudc truc 1230 x 3000 m) lam viéc nhu mot mdy slabing. 6 thé can thoi khoi lugng
dén 25 T v slab kich thude H x B = (100+400)mm x (1200+1800)mm. Bo kvarto ¢6 kich
thude true 1020/1800 x 4300 mm, cho phép cdn tim san phim ¢6 chiéu day 6 + 150mm,
chiéu rong 1200 + 4000 mm va chiéu dai dén 20 m. Gid cén lien hop dugc truyén dong tis
hai dong co v4i cong sudt mdi chiée 3680 kW.

O cdc mdy cdn tdm diy duge trang bi cdc gid c4n ¢ khung di dong, qua trinh cdn
cdc ching loai thép tam hep va rong dugc tién hanh v6i cdc truc ¢o chiéu dai khdc nhau.
Diéu d6 cho phép cin cic sin phim ¢6 dung sai chiéu cay thap (gidm anh huong cla do udn
truc do khong phai cin tdm hep véi truc cdn qud dai). Khi chiing loai chiéu rong thay doi,
mot trong hai khung gia 6 thé dich chuyén dén hai vi tri khac nhau nho cdc xilanh thuy lye.

Khung gid dugc bit chat vao d€ mdy bang cdc moc kep thuy luc.

Mot trong nhitng gid can kvarto ddo chiéu ¢6 khung di dong I6n nhdt duge xay. dung
& My. Chiéu dai than truc & gid cdn nay co thé thay doi trong khoang 4065 + 5335 mm,
dudng kinh truc wa 1800 mm, dudng kinh tryc lam vige 160Cmm. Méi truc 1am viéc ducce
truyén dong tir mot dong cad riéng vdi cong suit 4470kW. Mdy cho phép cn tAim day tir céc
miéc thép cacbon va thép hop kim, kich thuéc hx b x 1= (4.7+380ymm X (760+-5080)mm X
(+29000 ymm.

Cac méy cdn tdm day lien hop duo-kvarto va cdc mdy cdn cd khung gid di dong chi
c6 hieu sudt st dung cao trong trudng hop cdn san phdm 6 khoi heong san xuat nhd va

ching loai rong.

Trong bang 2.1 trinh bay dac tinh k§ thuat cha mot s6 mdy cdn tdm day mot gid

dang lam viéc hién nay.
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Pé san xuat théb t&m day, cic mdy cén hai gid vin dugc sit dung rong rai hon ca.
Thanh phin clia cdc mdy cdn t&m day hai gid hién dai thuong gém mot gid tryc ding va hai
gi truc ngang (cdn tho va cén tinh) b6 tri n6i ti€p nhau. Cic mdy hai gid c6 wu diém la chat
luong bé mat san pham cao (do thép duoc danh sach gi & gid truc ding va gid cén tho trudc
khi c4n trong gid can tinh), thdi gian lam viéc clia tryc cdn dai (giam s6 1an thay truc), nang

suat cao.
Cic may cén tam day hai gid hién dai c6 su phoi hop gilfa cc gid can nhu sau :
Gia can tho duo va gid can tinh kvarto;

Gi4 cén tho kvarto va gid cén tinh kvarto.

Trén h‘mﬁ 2.2 trinh bay so dé bé tri thiét bi clia mdy c4n tdm day hai gid 2800. May
gbém mot gid truc dimg, mot gid cdn tho duo va mot gid cdn tinh van nang kvarto. San phdm
ctia may. ¢6 kich thude hxbxl = (8+50)mmx (+2500)mmx(+20 000)mm, duoc can tir slab
kich thuéc HxBxL = (125+250)mm><(700+1600)mmx (2500+6000) mm, khdij ludng dén 12
T. Nang suét ciia may dat 1 000 000 T/nam.

|

Hinh 2.2. So dé bé tri thiét bi ciia mdy can tam day hai gid 2800:

I- b6 phan tinh chinh thép tam chua cdt mép bién; 11111 - tuong ing bé phdn tinh chinh thép
tdm da cdt mép bién cé chiéu day dén 25 mm va tit 25 dén S0mm; 1- may ddy phoi; 2- 10
nung lién tuc; 3- gid cdn truc ditng; 4- gid cdn thé ddo chiéu duo 1150x2800; 5-gid cdn tinh
ddo chiéu kvarto 800/1400x2800; 6- duong bang ldn lam ngudi; 7- mdy nan; 8- san lam
nguoi; 9- bo phan chira thép tam lam ngudi cham; 10- may lat tam; 11- xe ldy ddu kich
thuéce; 12- mdy cdt chém ding cdt ngang va cat doc; 13- may cdt dia cdt mép bién; 14- may
cdt chém cé mién hoat dong rong; 15- bo phdn chita thép tdm: 16- 16 nung cé san con lan
diing nhiét luyén thép tam; 17- xe van chuyén thép; 18- duong bang lan cé mdy dao dién tir;
19- hé chita vdy gi; 20- cdu truc.
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Gid truc dimg c6 dudng Kinh truc 1500 mm, chiéu dai than truc 600 mm. Cong sudt
dong co truyén déng cho gid truc dimg 880 kW. Phia trudc gid nay c6 may dao phoi, phia
sau 1a hé thong dénh gi thuy luc gém hai 6ng din véi céc voi phun nudc ap suat cao (dén
100 at), phan bé phia trén va phia dudi tam thép.

Truc ctia gid can tho duo c¢6 kich thuéc DxL = 1150 mm x 2800 mm. Mdi truc cin
¢6 dong co truyén dong riéng, cong suit 2570 kW, téc do 0-30-60 vong/phiit. Gia can ciing
duoc trang bi hé thong dédnh gi thuy lyc. Phia truéc va phia sau gid c6 gian con lan con xoay

thép mot géc 90" trong mat phing ngang va hai mdy can dén thép vao truc.
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Hinh 2.3. So dé bo tri thiét bi ciia mdy cdn tdm day hai gid 3600 (Ucraine):

I- mdy ddy phoi; 2- 1o nung lién tuc; 3- gid cdn truc dimg; 4- gid can thé ddo chiéu kvarto
113011800x3600; 5- gid can tinh dao chiéu kvarto 1050/1800x3600; 6- mdy toi thép vai san
con lan: 7. 16, 19, 22, 27 - cdc mdy cat chém, ding cdit ngang thép tam c6 chiéu day dén 50
mm: 8- mdy ndn néng thép tdm cé chiéu day dén 50 mm; 9- san tdi thép dén 1o thuong hod;
10- 16 thuong hod; 11- san tai thép; 12- méy'nd&n ding cho thép tdm day (5 225)mm; 13- gian

lam nguéi; 14- mdy nan ngugi; 15- mdy do khuyét tat; 17- mdy cdt dia dung cho thép tam
day dén 20 mm; 18- may cdt mép kiéu dia ding cho thép tdm day (5+50)mm; 20- san tdi thép

cé trang bi may lat; 21- 10 161 thép cé san lan; 23, 24- mdy ndn ding cho thép tam day

(18-+50) mm; 25- co cdu vdn chuyén cé by phdn thu sdn phdm; 26- mdy nan ding cho thép

tdm day (5+20)mm; 28- mdy cat thép phién ding mé dot; 29- co cdu thu mdu cdt va xi;
30- co cdu thu thép vun kich thudc lon; 31- xe chuyén thép phién; 32- xe van chuyén;
33- cau truc.
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Truc ddng cila gid cdn tinh van-nang kvarto ¢6 kich thude DxL = 700mmx 400mm.
M&i truc c6 dong cd truyén dong riéng, cong sudt 200 kW. Truc lam vige va truc tya cd
dudng kinh twong tmg 800 mm va 1400 mm, chiéu dai than truc 2800 mm. Hai truc lam viéc
dugc truyén dong tir dong co dién mot chidu, cong sudt 3500 kW. toc do 0-60-120

vong/phiit. Phia trudc va phia sau gid cin cé cdc may can dan thép vao truc.

Trén hinh 2.3 trinh bay so dé bo tri thiét bi cia may cdn tdm day hai gid 3600

{(Ucraine).

Thyc 1€ cho thdy, dé dam bao tinh hop 1y v& cong nghe, thép tam co6 chiéu rong 16n
hon 2000 mm nén cdn & cic mdy cdn tdm day. Chinh vi vay, nhitng mdy cén (dm day dang
lam viéc va dugc thigt k€ méi hién nay thudng ¢6 chiéu dai than tryc khong dudi 3000 mm.

Mot s6 mdy cdn tdm day 16n ¢6 chidu dai than tryc (61 5590 mm hoac hon.

Phuy thudc vao chién dai than truc, truc lam viée thudng c6 duong kinh (800+1130)
mm, dudng kinh tryc tya - (1400+2300) mm.

D€ nung phoi slab va phoi thi, ngudi ta sir dung kiéu 16 nung lién tuc hoac 16 gicng

(cho cac thoi 1dn).

Céc may can tdm day hién nay déu dugc trang bi cdc h¢ théng tu dong diéu khién,
cho phép can san phim c6 do chinh xdc va do phang cao. Nhicu mdy cén tdm day duge
dong hod hoan toan tir khau nung phoi cho dén khi ra thép thinh pham.

2.3, K¥ thuat can thép & cac maiy can tam day

Hinh 2.4 trinh bay so d6 qua trinh cong ngh¢ san xudt thép tdm diy tir cdc mdc thép
cacbon, thép hop kim v thép khorg gi.

Sau khi kiém tra va lam sach khuyét tat bé mat (thSi béng ngon lira dudi dp sudt
cao), phoi slab vi thoi duge nung trong cic 10 lién tuc hoac 1o giéng (cho thoi) dén nhiét do
(1150+1250)°C. Khi dat nhiét do can thi€i, timg phoi mot duge dua dén mdy cdn theo dudng
bang lan.

Phu thudc vao thanh phén thiét bi clia mdy, ngudi ta cdn phoi (slab hodc thoi) thanh
tdm day trong mot hay vai gid can. Vi cdc gid 1am viéc dio chiéu, nén s6 1an can bao giv
cling 1a s6 1&.

& cdc mdy cdn mot gid, s6 14n cdn tho v cdn tinh déu tién hanh wong mot gid. O

cdc mdy cdn hai gid, qué trinh cdn tién hanh theo thit tw sau : phoi (slab) ddu tien dugc cdn
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Hinh 2.4. Cdc so dé qui trinh cong nghé sdn xudt thép tam day tit cdc mdc thép cacbon (a),
' thép khong gi (b} va thép hop kim (c).
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trong gid truc ding. Tai day, sau mot lan cén, phoi duge €p theo chiéu ngang (10+50) mm.
Tiép theo, phoi duge chuyén sang gid can thé va cén ¢ day cho dén khi dat duge d§ day va
chiéu rong cho trude. SO 1dn cdn trong gié cdn tho thudng tir 5 dén 11. Sau Idn cin that 2 va
thit tr & gia cdn tho, thép duge mot 14n niva duge dua tré lai gid truc dimg dé can bing canh
bién va can chiéu rong. Tiép theo gid can tho, thép dugc cdn trong gid cén tinh cho dén khi
dat do day cédn thiét sau (5+9) lan cdn.

3 cdc mdy can tAm day hai gid, ngudi ta thudng cdn déng thai 2 phoi - mot 6 gid cdn
tho vh mot & gid can tinh. DE dam bao sy dong bo trong qud trinh lam viéc, chu trinh cdn o
gi4 cdn thé va can tinh phdi xap xi bang nhau.

Dic diém clia qua trinh cdn trong gid truc dimg, gid cdn tho va gid cdn tinh duge
trinh bay & hinh 2.4
2.3.1. Cdan phéi slab trong gid truc dimg

Trong gid truc dimg; phoi slab duoc ép theo chiéu ngang nham danh bong gi tao ra

trong qua trinh nung (gi 10) va

san bing do6 khong déng déu T bph] ,[bph T
" l
T
|

ban ddu clia chiéu rong phoi. Gi 1

15, sau khi bi bé gdy co hoc, i - - -

dugc ddnh bong bing nudc - h, Pen

phun dui 4p suat (100+200) at. B e
]

Chat lugng dénh gi phu
thudc vao do thim thiu cla bién

dang trén tiét dién ngang cla

phoi. Néu ving gifta phoi trong
qué trinh can khong bi€én dang

déo, thi gi chi duge ddnh bong &

viing hai mép bién, tic 1a ving

cO suI gidn rong (hay viing c6 sy

gia tang do day phéi), by, (hinh
2.5).

Hinh 2.5. So dé bién dang cua phéi slab trong

Chiéu rong 16n nhat clia

) . . _ gid cdn truc diing.
phoi slab, dam bao cho bién
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dang déo thdm thdu toan b tiét dién ngang, ¢6 thé xdc dinh tir diéu kién sau :
by= 4.5 1, + 4h, 2.1
trong dé, by, = 0,5(b,+ b)) - chiéu rong trung binh cia phoi; I, = JR.Ab, - chiéu dai ving
bién dang (Ab, = b,- b, - luong ép trong gid tryc ding).
Biéu thic (2.1) cho thdy, néu by> 451+ 4h,, viing giifa phoi s€ khong bién dang, hi¢u
sudt dnh gi cha gid tryc ding s€ kém, bdi I& gi chi duge dénh bong & ving gidn rong by, Tri

$6 clia by, c6 thé tinh theo cong thitc thue nghiém:

2b

, i
! o_19- 0,331—‘& , (2.2)

4] v

trong d6 h,, 13 chiéu day ban dau, mm.

Ciing tir biéu thire (2.1) ta c6 thé xac dinh lugng ép hay dudng kinh truc cho phép dat
hiéu sust ding gi cao nhat :

2

Ab 2@‘2 —4h,) :

(2.3)

m 20.2R

Hinh 2.6. So dé can phoi slab trong truc ditng co khuon hinh.

Trong thyc t&, chat lygng ddnh gi chi dam bao khi lugng €p 16n hon so véi lugng ép

tinh dugc theo (2.3). Dai da s6 cdc rudng hop, khi cdn phoi ¢6 bé ngang tuong doi hep, dé-
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danh sach gi i, lugng €p rieng tuyét d6i (cho mot 1an cdn) trong gid truc ditng phai dat
(50+60)mm. Tuy nhién, do cong sudt déng co truyén dong va duong kinh truc tuong do6i
nhé. nén viéc tién hanh mot lugng €p riéng 16n nhu vay, ¢ nhiéu mdy, khong thé thue hién

dugc.

B¢ nang cao hi¢u suat danh gi & cdc gid tryc ding, ngudi ta tang dudng kinh truc 1én
téi (1200+1300) mm.

Viéc 4p dung truc dimg c6 khuén hinh ciing 12 bién phdp hiéu qua ting chdt lugng
dénh gi. Khi cén trong truc dimg ¢6 khuon hinh, lwong gidn rong cha thép & ving ti€p gip
vdi truc bi han ché, con luong bién dang gian dai va do thdm thau bien dang lai ting 1én
dang k€, 1am cho gi 10 duge danh bong toan dién hon, So do cédn phoi slab trong truc dimg ¢4
khuon hinh duge trinh bay wén hinh 2.6.

Sau khi ddnh sach gi 1o, thép dugc chuyén sang gid cén tho. Tiép theo, gid truc ding
chi dimg dé san bing mat bién va can chiéu rong cho thép giita nhitmg lan can thd nhat dinh.

2.3.2. Cén trong gid cdn tho

{3 gi4 cén tho clia cic mdy can tém day hai gid, luong ép téng dat 161 (70+80)% tong
lugng ép theo chiéu day phoi.

Phy thudc vao két cfu cia mdy cdn, ty sG gilta chiéu rong cha tam sau khi cn va
chiéu réng clia phoi, yeu cdu vé chat lugng cha thép thanh phdm, ta c6 thé dp dung nhiéu s
dé cn khdc nhau. Truée khi xét timg so d6, cdn théng nhat qui dinh sau : qud trinh cdn doc
theo truc cla thdi hodc clia slab goi la cdn doc (CD), can vudng géc voi truc cla thoi hodc
cha slab goi 12 cdn ngang (CN).

Néu phoi 13 thoi thi qua trinh cdn thuong gbm céc budc theo trinh tr sab

1. Can mat do con (vat) va cdc go song cha thoi theo so d6 CD, qua 3-4 lan cén ;

2. Can phé bé réng theo so dd CN voi s6 lan cén theo ch€ d6 ép da dinh. Budc nay
4T ¢dn thigt, vi chiéu rong cta tam thép sau khi can 16n hon nhiéu so véi bé rong clia thoi.
C4n phé bé rong ti€n hanh sau khi xoay phoi 90° trong mat phing ngang;

3. Cin phé chiéu day va chiéu dai ti€n hanh theo so dé CD theo ché do ép dinh

trudc, sau khi xoay thép trd lai 90°,

Trong trudng hop cin tir phoi slab, ta c6 thé ap dung cdc s¢ d6 sau
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Hinh 2.7. Cdc so d6 cdn tdm day tiv slab:
1, 11, HI 1a cdc buoc cia qud trinh cdn (X20- xoay 90" trong mat phang ngang);

cdn doc (CD), b,2 b, ; b) can ngang, 1,2 b, ¢} cdn doc (CD), 1,< b, b,< by

r p_
djcdn ngang (CN), [< b, b,<b, .
Néu chiéu rong cia phdi, b,, bing hodc 16n hon chiéu 1dng cua tdm chua cat mép, b,

quéd trinh c4n tién hanh theo so 6 CD cho dén khi dat duge do day can thi€t (hinh 2.7-a).

Néu chiéu dai cia phoi, 1, bing hojc 16n hon chiéu rong cia tim chua cit mép, b, ta
¢6 thé 4p dung so d8 CN. Theo so d6 nay, chiéu dai cua phoi s& la chiéu rong cia t4m va bé
ngang cla phoi s€ duge cdn thanh chiéu dai coa tdm (hinh 2.7-b).

Dai da s6 cdc trudng hgp, thép tdm day dugc cdn tir phoi ¢6 chiéu rong va chiéu dai
nhé hon chiéu rong ca tdm (b, < b, , |, < b,) (hinh 2.7- ¢, d). Trong nhimg trudmg hop nay,

qud trinh can c6 thé tién hanh hoac theo so dé CD hoac theo so d6 CN .

Néu 4p dung s¢ dé CD, qué trinh cdn gém ba giai doan (hinh 2.7-¢):
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1. Cin doc dén khi dat duge chiéu dai gan biang chiéu dai than truc sau 2+4 14dn cén.
Giai doan nay goi la budc cén gidn dai diu tien. Ngodi muc dich trén, giai doan
nay con cé tic dung san bang chiéu day va giam do co ¢ hai ddu tdm. Hé s& gian
dai ciia budc cdn gidn dai ddu tién, u,, thudng nam trong khoang 1,1+1,4;

2. Thép duge cdn theo so d6 CN, sau khi xoay 90°, cho dén khi dat kich thudc bing
chiéu rong cia tdm chua cit mép. Giai doan nay goi 1a budc cdn phd bé rong. D€
gidm do khong ddng déu clia chiéu rong & hai ddu tAm thép, hé s6 giin dai cva giai
doan nay, L, phai nho nhat ¢6 thé. Trong thue t& 1, = 1,7+2,1;

3. Thép duge xoay 90° vé vi tri doc (CD)va duge cdn cho dén khi dat duoc do day cdn
thiét. Giai doan nay goi la budc cdn gidn dai thit hai.

Theo so d6 CN, qua trinh cdn gém hai giai doan (hinh 2.7-d):

1. Budc cédn gidn dai, ti€n hanh theo so d6 CD cho dén khi dat chiéu dai bang chiéu

rong cua tim chua cat mép sau 2+4 1an cdn, v6i p, = 1,1+1.4;

2. Thép duge can theo so 46 CN, sau khi xoay 90", cho dén Kkhi dat duge do day can

thist.

Chiéu day cla tdm thép sau khi can phd bé rong, h,, cé thé xdc dinh theo cong thic

sau (bd qua anh huéng cia gian rong)

h, =0 (2.4)
b2

trong d6, b, h, - tuong dng chiéu rong va chiéu day cha tdm thép sau budc cdn gidn dai ddu

tién; b;- chiéu rong can thiét clia 1tAm thép sau khi cdn phd bé rong.

Luong ép tuyét d6i, Ah, va tuong ddi, &, cdn thiét cho budc cdn phd bé rong c6 thé

tinh theo cdc cong thic :

Ahzh,—hz=h|—ﬂ:h,{ —EJ.mm (2.5)
b, b,

e= 702 1000, - B2 =B1 j500, (2.6)

1 2
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Hinh 2.8. S0 dé cdn goc:

b, 1, — chiéu rong va chiéu dai ciia slab; bj, 1, by, b, ~ tuong img chiéu rong va chidu dai

phoi sau ldn cdn thie nhat va sau ldn cdn thir hai,

0 cdc mdy cén mot gid trio Lauta, dé c6 dugc chi€u rong cdn thiét cha tfm, ngudi ta
thuong tién hanh qué trinh cén véi phoi dua nghiéng mot géc so véi truc - cdn géc (hinh
2.8). Trong qué trinh cdn géc, chiéu dai va chiéu rong cila phoi tang déng thési. Mitc do gia
. tang cia chiéu r@hg v chiéu dai phy thudc vao géc dua 0, goc dua cang Ién thi chiéu réng
tang cang it va chi€u dai tang cang rhiéu. Trong thuc 1€, g6c dua @  thudmg bing 10 £20°.

Chiéu rong phoi cin trong truong hop.can gdc ¢6 thé xac dinh theo cong thiic sau :

b bokt

= , mm ,
I \/l+sin2(p0(,u2 —1)

trong do, b, b, - tuong tng chiéu rong cita phoi (slab) trude va sau khi cin, mm; [ - hé s6
gidn dai. '

Trong trudng hop cdn gée, tai trong khi true cn an kim loai giam di. Tuy nhién, tiéu
hao kim loai cling gia tang do khé thu duge kich thude vuéng vin ciia tdm (tang luong cic

bién va dau, duoi). Nang suat clia may cdn do d6 ciling bi giam di.
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Trong qué trinh cdn tho & céc mdy cdn tfm diay mot hodc hai gid, viée sir dung tryc -
diing va hé théng danh gi thuy luc khong phai lic nao ciing'ddm bao duge hiéu qua danh gi
cao. D€ nang cao chit lugng danh gi, & gid cdn tho ciia cdc mdy cdn 18m day hai gid, ngudi
ta sit dung cdc truc cdn ¢6 6 rinh hoac 6 g&. Khi cin d cac truc ki€u nay, nhd hiéu tng nd
clia hoi nuée trong céc 6 ranh hoidic 6 g va sy pha huy co do luong ép khéng dong déu trai

rong trén toan bé mat phoi, ma hiéu suit ddnh gi duge nang cao.

Co ché danh gi bing hiéu tng nd hoi 6 thé giai thich nhu sau : do tryc cdn duoc lam
ngudi véi cudmg do 16n, nén trén bé mat truc luon c6 nude dong. Khi cén, thép dien vao cic
ranh (hodc 0 g&) va ddy nudc ra ngoai. Vi thép ¢6 nhiét do cao, nén mot phin nude bi rao
thanh hoi va thodt ra ngoai véi dp sudt rat 16n, dinh bong vay gi.

Yé&u t6 quan trong dé tao hiéu ¥ng né hoi 1a phai tao duge khoang kin chifa nude
trong ranh (hoidc 0 go).

Diéu kién dé tao dugc khoang kin trong 0 rdnh, cho truong hop 6 > o (6 - goc
nghiéng cla thanh rdnh, « - géc an kim loai), c6 thé viet nhy sau (hinh 2.8):
4a,2R

7t
!

Ah <

mm (2.7

trong d6, Ah - lugng ép tuyét doi; R- ban kinh truc cdn; 2, , b, - kich thude 6 ranh.

Sau khi cdn trong truc cd 6
rinh, trén bé mat tdm thép xuit
hién cdc mo6 gd. Néu mo go qua
cao, trén bé mat thanh phim (san

khi cdn & gid cén tinh) c6 thé tao

thanh cdc khuyét tat dang vay. Dé

khic phuc shuge diém nay, ng ‘e

lugng ép trong gid cdn tinh phai Hink 2.9. Su phdn b va kich thuoc 6
bang hoac 16n hon 20% téng cha rdnh trén bé mdt truc cdn.

chiéu day cta phoi (h,) va do sau
cha 6 rinh (a,). Do day clia tdm thép khi chuyén sang gid cin tinh, h,, ¢6 thé tinh theo cong

thitc.thue nghiém sauw :

h =02 (h, + a) + h,,, mm (2.9)
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trong d6, h,, - chidu day cla thép tdm thanh pham. ChiZu sau cla 6 ranh thuting bing (2+5)

mm.

Truc rinh c6 nhuge diém kém bén, tudi tho ngén, gia cong 6 ranh trén bé mat truc
phifc tap va ton thii gian. D¢ khic phuc cdc nhuoc diém trén, ngudi ta thay tryc 6 ranh bang
cdc truc 6 g& ¢hinh 2.10).

Dé tao 0 g& trén mat truc, ngudi ta dung phuong phap han, sau dé mai nhan cic duong

go.

So v6i truc 6 ranh, truc 6 g3 ¢6 wu diém 14 ché tao don gian, do bén cao hon. Ngoai
ra, khi cdn trong truc 6 rinh, cdc mo gd tao ra trén bé mét thép ngudi di nhanh, con khi can
trong truc o gd, cdc dudng 18m in trén mat thép ngudi khong nhanh hon so véi toan bo bé

mat tdm, do d6 khuyét 1at bé mat cia san pham cén trong tryc 6 go it hon.

30:50mm

Hinh 2.10. Truc cdn ¢4 6 go.

Qud trinh cén trong gid cén tho tién hanh & nhiét do cao. Nhiét do cua thép khi vao
gid can tho khodng (1160+1200)"C, nhiét do ket thuc can trong gia cdn tho - (1020+1050)°C.

Phy thude vao kich thude ciia san phdm, chidu day cia thép khi chuy¢n sang gid can

tinh nidm trong khoang (15+80) mm.
2.3.3. Can trong gid cdn tinh

Sau khi cdn & gid cdn tho, thép duoe chuyén dén gid cdn tinh va duge cén & day theo
mot chiéu cho dén khi dat duge do day can thiét.
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Qua trinh can trong gid ¢in tinh phai ddm bao thu dugc san phdm c6 kich thude, do

chinh xdc, hinh dang va co-1y tinh theo yéu cu.

Téng luong ép trong gid can tinh bang (20+30)% lugng €p téng coéng. Qua trinh tao
bién dang va chit lugng bé mat cho thép thue hi¢n trong gid cdn tinh vi phu thude vilo su
phan bs lugng €p rieng cho cic 14n can. Do vay, dé dam bao cac yéu cau vé chat luong bé

mat, do chinh xdc va hinh dang cla san pham, luong ép dugc phan bo giam dan tir 1an cdn
diu tién dén tan can cudi cing. Trong hai lin cdn cudi, luong ép thudng khong vuot qud
(3+10)%. Khi can tam co chiéu day dudi 10 mm, ¢ thé xuat hién mot s& khuyét tat clia san
phdm nhu cong vénh, uon séng, ... . D& gop phin khic phuc céc dang khuy€t tat nay, ngudi
ta d4p dung mot 1dn cdn 1a v&i khe can khong doi hodc 1dn hon mot chiit so vdi khe cdn trong

lan can cudi cling.

- Nhiét do cua thép khi vao gid cdn tinh khong duoc thap hon (950--1000)"C va nhiét
d6 k€t thiic cdn khong thip hon 720 °C d& tranh cho thép bi hod bén déng ké.

\ ap suat

Nudc dudi
ap suéat
120at

Hinh 2.11. S0 dé bd tri hé théng danh gr iy lige:
Thép cdn; 2- Voi phun midc dp sudt cao; 3- Oug ddn awoe; 4- Truc can.

Pé tay gi tao ra trong qud trinh cdn trén bé mat thép (gi cdn), gid cdn tinh duge trang
bi hé thong dénh gi thuy luc (hinh 2.11).

3 cdc may can tdm day mot gid, ché€ do nhict vi ch& do ép cho nhiing ldn cédn tinh
hoan toan giong nhu d6i véi gid can tinh clia may hai gid. Tuy nhién, do chi c6 mot gid, vira

cdn tho vira cdn tinh, nén chit luogng bé mat cua san phdm th&p hon so véi mdy hai gia.
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Sau khi cdn, thép tam duge tiép tuc 1am ngudi i sin 1am ngudi kigu con lin. e
cuong hod qud trinh nguoi, & day cé thé duge trang bi cdc gian phun mua. Sau khi lun ngodi
dén nhiét do thich hop, thép 1dm day duoc nhigt luyén, ndn phang & wang thdi ngudi va tinh
chinh ¢hinh 2.4.).

2.4. Dac diém bién dang cua thép khi can ¢ cic may can tdm day

Khi cin trong cic gid truc ngang, chiéu rong cta 1dm thép 16n hon rat nhi¢u so véi
chiéu day. Ty lé gilra chiu rong ban ddu, b, va chiéu day (rung binh, h,. cta (dm thép
thuémg 16n hon 10 (b,/h,, >10). Trong truong hop nay, lugng gian rong cua thép khong ding
ké&. Khi tinh lic cdn, y&€u (8 gidn réng ¢ thé b qua, cé nghia 12 bién dang cua thép cd the
coi nhu phing vi déng déu .

O gid cdn truc ngang, thép
bign dang trong diéu kién ty s6
L /hy, = (0,5 = 3.0) (I, 1 chiéu dai

cung tiép xuc). Trong cdc gid (Jan)

can tho 1, /hy, < 1,5 (nhimg lan can

tho ddu tién tuong ng 1, /by, < 1,0).

RN L Hinh 2.12. So do bién danyg ciia ddu tricoe phoi thep
Trong cdc gid (ldn) cdn tinh -

]| /hlh = (I,S - 3,0)

ki can trong trae ding.!
b, b~ twong wing chién rong tricoc va san khi can
Qud trinh bién dang cOa iy phoi thép, 1~ chidu dai cung tiép xic; L- chiéu

thép trong truc ddng thude trudng dai vitng bien dang bo sung (mién ngodat).
hgp cdn khai cao va hep. Ty so ——d———’ — b, “‘—-|
s e . -l
gitra chiéu dai cung tiép xugc, |, va b, i
chiéu réng trung binh cua phoi, by, e ) ! :r
" i N W, "/’ Z:;’ ¥ 'I,’ 4
thuomg nhod hon (0.1 + 0.15) (I, b, S| Wb | PeRAEay
i
= 0.1 + 0.15). Khi cdn trong gid g b
. . } L‘ bo e L_ bl a1 )
truc dimg, lugng gian rong o vung
tiép gidp véi true cdn phan bo Hinh 2.13. So do cdn trong gid tric ditng (a)

khong déng déu theo chidu doc va triee ngang (h).

ing nhu theo chiéu rong clia phoi.

Tai viing tiép gidp, & phin ddu va phan cudi phoi thép khong cd su gidn rong. Luong gian
rong ting dan va & mot khoang cach nhat dinh ké tir hai du phoi, dat gid tri cyc dai on dinh.

Vimg ¢6 lugng gidn rong chua on dinh goi 1a mién ngoai (hinh 2.12). Khi cdn & gid truc
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dung, chiu rong ciia ddu trudc phoi thép nhd hon so vdi khodng cach giita hai bé mat truc
khi qué trinh cén di én dinh (hinh 2.13-a). Bién dang bé sung (hay su co) cha dén trude
phoi thép duge giai thich boi dic diém chay clia vat li¢u dudi tdc dung ctia bién dang dan
héi ciia gid can, trong diéu kién tdn taj mién ngoai khong hoan toan. Do dai mien bién dang

b sung, L. bang khoang 1/2 chiéu rong ban dau cla phoi.

Su phan bé khong déng déu cla gidn rong tai ving ti€p gidp va bién dang bé sung
hai ddu phoi thép 1a nguyén nhan dan dén gidn rong bé sung (néu thép dugce cén ti€p wce theo
s dé CD, hinh 2.14-a) hodc gidn rong hinh quat (néu theo so d6 CN, hinh 2.14-b). Do vay,
khi cdn t&m rong it phoi hep theo so dé CD, dinh mufc cit mép tang (4+5)%; theo so do cén
ngang, dinh mifc cit hai ddu tang (2+4)%. Diéu dé ching 10, bé rong cua tam thép hinh

thanh khong chi trong gid truc dimg ma ca trong gid truc ngang.
Dé danh gid hiéu suat sir dung gia truc dimg, ta can c vao h¢ s6 hitu ich ), :

n, = - i:n 1 . (2-9)

v

trong dé, Ab, - lugng gidn rong bé sung khi cdn trong gid truc ngang, gay nén bai gifin rong
khi c4n trong gid truc dimg; Ab,- lugng ép trong gid truc dimg.

b) CN

Hinh 2.13. Hinh dang phd bién cia thép tdm day sau khi cdn theo so dé CD (a) va CN (b),
Ab, - gign rong bé sung; b, chiéu rong thanh pham trong truong hop gian réng ti nhién
(khi cdn phoéi khony qua ép trong truc ding).
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Chi€u rong cha thép sau khi can trong gid tri_u: ngang b, (hinh 2.12-b) phu thuoc vio
chiéu rong clia phoi trude khi cdn trong gid truc dimg b, va ¢6 thé xdc dinh theo cong thic
sau :

b,=bm,+b, —bn, +Ab,, mm (2.10)

trong d6, b, - chiéu rong ciia thép sau khi cin trong gid tryc dimg; Ab,- lugng gidn rong ty
nhién clia tdm thép 6 ti€t dien ngang vuong vin va chiéu rong b, khi cdn trong gid truc

ngang.

He s6 hitu ich cha gid cdn truc dimg, trong diéu kién b,/1,= (4.5+12) c6 thé xic dinh
theo cong thiic thuc nghiém :

N, =087 ~0,0375 b (2.11)

43

Dé gidm bét dinh muic cit mép bién (theo so dé CD) va cit dau, dusi (theo so dé CNy, khi
cdn phoi trong gid truc ding, ngudi ta dp dung phuong phap thay doi lugng ép theo chiéu doc
phoi (hinh 2.15).

- Al

e

Hinh 2.15. S0 do cdn trong gid truc dimg voi lugng ép bién doi theo chiéu doc phéi.

b,- chiéu réng ban ddu cia phoi; bj- chiéu réng cia phéi sau khi cdn trong gid truc dimg;
by~ chiéu réng cia thép sau khi can trong gié truc ngang; A, Al,- twong img chiéu dai phdn
ddu va phan cudi phoi duge cdn véi lwong ép thay doi.
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Phan ddu vi phan cudi clia phoi vél chidu dai (350+700) mm dugc €p trong truc
dimg voi lugng ¢p thay d6i. nho hon lwong ép on dinh O phan gilta phoi. Dai véi cde phoi ¢o
chiéu rong (1000+ 1200) mm, do chénh lech v& luong €p & hai dau va & gilfa nam trong

khoang (60+ 80) mm.

Ngoai phitong phip ¢p trong true dimg vai lugng ¢p bién déi theo chiéu doc phot néu
wrén. Bé thu duge thép tén cé hinh dang vuong vin, ngudi ta con 4p dung phuong phdp ép
hai ddu phoi trong truc dimg (€p theo chidu doc).

2.5. Cac thong so nang lugng cua gua trinh can tan day

[yc cin (ip luc toan phan cha kin loai lén truc cdn), trong trudng hop cdn trong truc

ngang, linh theo cong thic :
P=py L. by MN (2.12)

trong dd. p, - dp luc néng trung binh clia kim loal {&n truc cdn, MN/m? ; 1- chiéu dai cung

figp xic (1, = JR.AR ), m; b,,- chiéu rong clia thép trude lan ¢an, m.

Pé tinh 4p luc riéng trung binh, trong trudng hop cin ndng thép 1am day {(khong co

luc kéo cang), ta co thé sir dung céc cong thifc clia Korolev va Brovman.

Cong thitc Korolev nhan dugc trén co s& giai déng thoi phuong trinh vi phan can

hiing va phuong trinh déo véi cde gia thiét co ban :
e Bién dang dugc coi nhu phing vi ddng déu;

¢ Luc ma sdt trén toan bd chiéu dai cung tidp xic ty 1é thuan véi img sudt phap

theo dinh luat ma sat Amaonton-Coulon;
e ¢ 56 ma st khong thay déi trén toan bé chiéu dai cung ti€p xuc;
e Cung 1iép xiic dugc thay the bang day cung;
o Khong tinh t6i ank hudng cua mién ngodi.

Co s clia cong thire Brovman ja phuong phdp duong trugt. Luc ma sS4t trong trudng
hop nay duge gid thi€t tan theo dinh luat Zibel. Cic gid thi¢t khdc tuong tur nhu trudmng hop

cua Korolev.

Cong thitc Korolev, 4p dung khi 1,/ hy,> 1, viet nhu sau
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2 | 2 £ .
. _— | ==11, MN/m", 2.13
£0 (l—e] [ 2) fm ( )

trong dd, o - gidi han chdy cna thép can uong dicu kién nhiét do, mic do va tdc do bién
dang tuong (ng, MN/m’ ; £ - huong ép tuong ddi (mitc do bien dang), & = Ah/h, ; hy- chicu
day trung binh cua thép can, h,, = (h,+ h;)/2 ., m ; hé¢ s& 6 xac dinh theo cong thire sau :

2, _ 2f 1,

3= x
o Ah

(2.14)

trong do, f, - hé s6 ma st khi qud trinh cin di én dinh; o - gée 1i€p xiic cha thép véi truc

cin; Ah - lugng ép tuyét 461, Ah=h, - h, .
Cong thirc Brovman :

e Trudng hopl, /h,=2:

i )
Pw = 1,150-{0,?5 + 0,25—'}, MN/m~, (2.15)

h th

o Trubmg hop0,5<1],/h,< 2:

. i
Py =]__EE_T_ _'+h_'l‘ , MN/m? . (2.16)
2 hy 1,

Cic cong thitc trén cho thay, d€ tinh dp lyc riéng trung binb, p,, trude hét, ta can
phai xdc dinh dugc giGi han chay cia thép cdn, oy, Pai luong nay phu thude vao ban chéi va
cu tric cha vat liéu, vao nhiét do (T"), mic do {(€) va toc do bién dang (« ), vao qui nat bién
dang theo thoi gian. Trong cdc tinh todn k¥ thuat, ngudi ta thudng bo qua anh hudng cia ciu
tric va qui fuat bién dang. Do d6, gi6i han chiy clia méi mdc thép duge biéu thi dudi dang

him sé o, =1f(T", £, € ).

Trén hinh 2.16 trinh bay dé thi biéu dién moi quan hé ;= {(T, &, € ) d6i véi thép
s01 0,08 %C (a) va hap kim chat luong cao 0,3%C-1%Cr-19%Mn-1%5i. Cac dudng cong oy
(€, T") cho biét gid tri clia gidi han chdy & mic do bi¢n dang chudn 30%, véi nhiét do va toc
do bién dang tuong (mg. Anh hudng cha mic do bién dang dén gi6i han chay duge tinh tdi
thong qua hé s6 k, (xdc dinh trén trén dé thi k, = f(e) }. Gid tri cdn tim cla oy s€ 1 tich cua

6.(30%) va k, xdc dinh dugce 1ir do thi.
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Hinh 2.16. D6 thi biéu dién méi quan hé oy = f(T’, & €) 46 véi thép s6i 0,08 % C (a) va
hop kim chat liong cao 0,3%C- 1%Cr-1%Mn-1%Si (b).
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P& x4c dinh gidi han chay ciia thép trong khoang nhiét do (800+1300)°C, ta ¢6 thé

sir dung cong thirc thuc nghiém sau :

o =50 &1 03)"{1500

] . MN/m? (kG/mm?), 21D

' e=01va

T°= 1000 °C : s, 2, b, ¢ - cac hé s6 dic trung cha vat liéu, xdc dinh bang thuc nghi¢m.

trong d6, & tinh bing phan cla don vi ; oy, 12 gidi han chdy tvong img €=1s

Gid tri cua céc heé s6 s, a, b, ¢ vh 0y, cho mot 58 mdc thép dugc trinh bay trong bang
2.2.

Khi str dung d6 thi hay cong thidc thuc nghiém dé€ xac dinh o, cin phai biét nhiét do
clia thép trong ving bién dang, muc do va t6c do bi€én dang trung binh theo cung tiép xiic.
Miic d6 va t6c do bién dang trung binh c6 thé tinh theo céc cong thiic sau :

- 2h, ~h,

g, =<l " 2.18

©=37h | {2.18)
vih, -h .

ﬂlﬁl—'—-—h Ls™, (2.19)

t Q

trong d6, v,- van t6c cla thép khi ra khoi truc cén (vén t6c thodt), mm/s ; h,, h,- tuong mg

chiéu day cna thép trudc va sau lan cdn, mm.

Heé s6 ma sat khi qud trinh cdn én dinh, f,, phu thuoéc vao thanh phén hod hoc clia
thép, nhiét do cdn, van tdc truot tuong doi gila thép va tryc cdn, vat liéu va trang thii bé mat
tryc. He s6 ma st f, ¢6 thé xéc dinh theo cong thic sau :

f,=k. Ky £, , (2.20)

trong d6, k,- hé s6 tinh tdi idnh hudng cla thanh phén hod hoc thép can (k, = 1 déi vdi thép
cacbon thap, k, = 0.8+0.9 - cdc méc thép cacbon cao, k, = 1.1+1.2 - cdc méc thép khong gl);
K, - he s6 tinh t&i dnh hudmg cta vat liéu va trang thai bé mat truc can (bang 2.3) ; f, - hé s0
ma sat tuong g diéu kién nhiét d va toc do trugt tuong déi cho trude (bang 2.4).
Vin (6c trugt tuong doi ctia thép trén mat truc, v, ¢6 thé xac dinh theo cong thic :
h, —h,

Vlr :Vt 3h }mi‘.s’ (2.21)
1

trong dé, v, - van (6¢c bién cia true cdn, m/s .
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Bdng 2.2. Céc hdng s6 cho céng thitc (2.17) va sai 56 binh phuong trung binl gifia cac gid

tri tindr todn va thyc nghiém o,

Mic thép* s O KG/mm’® a B -¢ Byp

(0 (2) (3) @ (3) (6) (N

CI3kn 0.885 | 7.79 0,135 0,164 280 |10
CT3cn 0,960 | 9.07 0,124 0,167 12,54 |6,33
CT5 cn 0,017 {895 0,144 0208 |335 | 103
151 0,842 10,3 0,126 0,188 274 797
23M2A 0962 | 882 0,123 - 0229 | 323 |467
351C 0975 | 896 0,136 0,187 12,79 {710
A35r2 0,940 | 8,35 0,151 0,122  |3.66 |810
30XFCA 0,966 {924 0,134 0250 [334 |69
15XCHA 0,880 | 932 0,122 0226 |290 |7.10
20X21 1,011 9,58 0,125 0213 | 365 |9.15
30X CHA 1,051 9,76 0,116 0140 |342 1553
15XFHTA 0,932 10,3 0,108 0,257 325 | 6,03
45 1,000 |8.74 0,143 0,173 305 | 6,77
40X 0979 |85 0,130 01706 1362 |670
40XH 0935 | 885 0,134 0234 |347 |628
40XFHM 0.870 10,3 0,173 0144 | 264 | 102
38XMOA 1,016 10,0 0,114 0273 3,72 | 4,51
A0XHMA 0,066 |9727 0,125 0,175 340 | 6,57
TBM 1,050 | 8,11 0,085 0253 {380 |667
651" 1,007 | 727 0,166 0222 |302 |69
Y7A 0948 | 7.87 0,159 0,197 | 287 | 7.00
Y10A 0,995 | 8,05 0,163 0,194 | 357 {454
Y12A 1,057 | 7,00 0,173 0,180 | 326 |623
60C2 0921 10,5 0,153 0,197 346 | 6.52
60C2XA 0,946 10,1 0,139 0,115 384 | 807
33A 0945 | 481 0,198 0074 |385 |863
Wx15s 1010 | 7.96 0,137 0220 | 407 |503
12X2HYA 0,966 10,4 0,100 0226 | 320 |536
18X2HUBA 0,971 10,7 0,117 0,165 1273 |883
301182 0,927 15,6 0,120 0,108 463 |7.59
B2® 0,950 12,4 0,135 0,119 |3.69 |683
311257 0,947 149 0,127 0.103 |39 |863
30X5SMBHOCA | 0,836 18,6 0,124 0150 | 461 |7.50
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Bang 2.2 (tiép)

r ey (2) (3} (4) (5) (6) (7) —\
31962 0,949 16,1 0,101 0,169 3,70 6,71
3IX2B3D 0,895 16.2 0,113 0,113 3,54 6,83
P18 0,780 237 0,136 0,100 3,01 10,1
1X13 0,950 14.5 0.102 0,125 3,50 8.31
2X13 0,900 13,6 0,132 0210 3,26 11,2
X12M 0,861 21,2 0,127 0,067 3,12 7.37
BHC14 0,900 13,7 0,124 0,208 4,88 10.8
X17H2 0,866 12,6 0,130 0.063 4,72 4,34
3n56 1,023 14.8 0,106 0,139 395 6,56
BHC165 0.921 14,6 0,107 0,150 4,93 153
31636 0,934 565 0,172 0,067 3,04 8,80
M 439 1,028 5.85 0,124 0,052 3,70 6.82
N8Il 0,900 15,0 0.077 0,067 3,23 7,24
3K 302 0,804 19.8 0,104 0,070 3,00 8,83
X18H10T 0.825 222 0,112 0,088 4,35 7,73
3K 654 0,930 19.0 0,155 0,064 4,48 7.52
DU 432 0,850 21,7 0,122 0,046 3,73 3.00
31 448 0,906 21,8 0,072 0,173 2,31 6,45
31 319 0.888 19,2 0,093 0.127 3,18 9,00
0O0X21H16AL8 | 0,887 21,1 0.103 (0,128 3,27 9,30
X23HIS8 0,848 21,1 0,093 0,105 3,18 7.82
00UX21H21MHE | 0,883 239 0,096 0,151 3,21 7,55
31723 0,975 13,8 0,108 0,107 3.94 7,20
3N 711 1,015 14,9 0,099 0,142 3,12 8,36
Cn33 0,965 12,0 0,114 0,200 2,95 5,87
oK 702 0918 224 0,166 0,134 5,38 9,17
3K 943 0918 248 0,109 0,089 3.46 4,52
2K 4376 0,885 289 0,158 0,037 4,32 9.05
oK 602 0,809 38,6 0.116 0,153 322 11,9
M o6l7 0,753 390 0,108 0,118 3,87 15,7
M 487 0,839 49,1 0,132 0,060 5.47 12,4
31 109 0,515 76,9 0,124 0,055 6,32 159
| 3K 220 0,694 67.6 0,086 0,026 8,06

* Theo ky hiéu cha Nga
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Bdng 2.3. Hé 56'k,

Vat li¢u va trang thdi b€ mat truc cén k,

Truc thép mai . 1,01

Truc thép bi mdn .vz‘i ran r;hiet trén bé mat 1,1+1.2
Truc thép ¢6 bé mat dﬁcjc tao vin khia hoic mo han dap 1,213
Truc gang mdi bdn cing 0,8=0,9
Truc gang bin cimg bi mon 0,§+l,0
Truc gang cé van khia 1,0+1,1
Truc gang ¢6 bé mat bién trdng va duoc mai bong .| 0,65+0,75
Truc thép tién hoac mai bong | . | 0,7+09

Ap lue riéng trung binh ctia kim loai lén truc cén khi can trong truc diing, py.» ¢6 thé
tinh mot cach gn diing, véi diéu kién h /1= (0,25+2,5), theo cong thiic sau :

Py = I’ISGT(I!I + 0a44 :]_DJs MN/mz (222)

43

Khi xdc dinh gidi han chay cha thép cdn trong truc dimg, cdn chi ¥ 1a khong phai
lic nao bi¢n dang déo ciing thdm thdu toan bo chiéu rong cla phoi. Do dé, khi tinh ¢ do va
mifc do bign dang trung binh, ta khong 1ay toan bd chiéu rong cia phoi ma chi 1dy phén ¢6
bi€n dang ké tir phia hai tryc cén. C6 nghia 13, gid tri h, & miu s§ trong cic cong thic (2.18),
(2.19) dugc thay the bing b, (hink 2.5) :

Stb:&—b“_b‘ , (2.23)
3 b,

. vib,-b,

g, = A0 " 2.24

71, b (2.24)

ph
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Bdng 2.4. Hé 56 ma sdt f, trong diéu kién nhiér d¢ va téc do trugnt twong ing

Nhi¢t do Heé 56 ma sét f, trong diéu kién 16¢ do trugt, v,,, bang (m/s)
cla thép, .

“C 0,1 0,2 03 0,5 07 1.0 1,3 30
700 T 046 0,43 (0,41 0,37 0,34 0,31 0,29 | 0,26
800 0,49 0,46 0,43 0,39 0,36 0,33 0,29 0,26
900 0,49 0,46 0,43 0,39 0,36 0,33 0,29 0,26
930 0,46 0,43 0,41 0,37 0,34 (0,31 0,28 0.25
1000 0,43 0,40 0,38 0,35 0,33 0,30 0,27 | 0,24
1050 0,39 0,37 0,36 0,33 0,31 0,29 0,26 0,24
1100 0;36 0,34 0,33 0,31 0,29 0,27 0,25 0,23
1150 0,33 0,32 0,31 0,29 0,28 0,26 0,24 0,22
1200 0,30 0,29 (0,28 0,27 0,26 0,24 0,23 0,21

Chiéu rong phan bién dang, by, ¢6 thé xac dinh theo cong thifc :

by = ho[l,‘) -0,33 ?—"] . ' (2.25)

v

Quad trinh cén trong gid truc ngang tién hanh khong c6 luc kéo cang, do d6 momen
cén, truyén bai hai truc, duge tinh theo cong thic :

M,=2.Py.] ,KNm, (2.26)

trong d6, P - dp luc toan phdn cla kim loai lén truc cdn, kN; y- h¢ 56 cinh tay don cua

momen, xdc dinh theo cong thic :

(2.27)
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trong d6, £ - lugng €p twong doi tinh bing phan ciia don vi; f,- hé s6 ma sat khi qud trinh cdn
dd on dinh.

Khi tinh momen can trong gid tryc dimg, M,,, hé 56 canh tay don clia momen ¢6 thé

nhan bing 0.5. Khi d6 momen cdn cho hal truc duge tinh theo cong thy

IVIL'\-': Pin.y- hlh- R\.-‘ Abv . KN.m, (228]

trong d6, py- 4p luc riéng trung binh chia kim loai lén truc dimg; ' - chiu day trung binh
ctia phoi khi cdn trong truc ding; R,- bdn kinh truc ding; Ab,- luogng ép tuyét dgi trong gid

truc ding.

Cong sudt clia dong co truyén dong dao chidu, N, vhi momen quay trén truc dong

co, M, duge tinh theo cac cong thifc saw

Nm=Nc+Nms + No+Nd, {(2.2%

M, =M, +M] + MM, (2.30)

ns

trong d6, M.,N, - tuong ing momen c4n qui vé truc dong co vi cong sudt cdn cin thiel dé
bién dang thép: M| .N

' N, - trong ing momen ma sat qui vé truc dong ca v cOng suat cla
luc ma sdt, M’ = M, + M, véi M M|, - iong (mg momen qui vé truc dong co cla
luc ma sdt trong cdc & 16t truc va trong cdc ca cdu truyén dong; M. N - tuong (mg momen
khéng tai qui vé tryc dong co va cong sudl kht‘f)ng tai, cdn thiét dé quay truc trong Khoang
thoi gian gilta cdc lan cdn; My, N, - wong (ng momen déng qui vé tryc dong ca va cong
suat dong cdn thigt dé khac phuc quédn tinh cha truc cdn, truc spinden, banh rang cta gid
truyén luc, cdc khdp ni va cdc chi tiét quay khic (M,N4 duong trong giai doan tang toc

va am trong giai doan giam 18c).

Momen M. tinh theo cong thic :

M, = M" . (2.31)
1

véi i Ity s6 truyén ciia co cdu truyén dong cho truc cdn tir dong co.

Dai véi cac eid can kvarto, M’ ,M’ _ c6 thé tinh theo cdc cong thifc sau :
msl ms2 g

. _2Pfp Dy
msl l Dt

, KN.m, (2.32)

46



M.+M

M, :(i— —< sl KN.m, (2.33)
L"Iz I

trong do, f- hé s6 ma sdt trong o 16t truc tua; p,- bdn kinh ngdng cé tryc tua trong & 16t ma

sat 1ong (néu 6 16t truc 1 8 ldn. p, s& 12 ban kinh ngodi chia vong trong & diia con); Dy, D, -

tuong (mg dudng kinh tric lam viée va truc tya; 0y - Hé s6 hitu ich tdng cla hé truyén dong

r déng co dén truc cdn, xdc dinh theo céng thic :

nE = rlu + rlgl + T]sp + {234)

véi 1, 13 hé 56 hitu ich cia hop truyén luc (n, = 0.92+0.95); n,, [a hé s6 hitu ich cha hop
gidm t6c (0, = 0.95+0.98 cho mdi cdp): n,, 1a hé s¢ hitu ich clia truc spinden va cic khép néi
(M = 0.99). Trong thuc t&, s = (0.85+0.94).

boi voi cac gid duo, M, tinh theo coéng thifc

me = 2Py e < 5

msl T .
1

trong d6, f,, , p,, - twong ting hé s6 ma sit trong 6 16t truc va ban kinh ngdng co truc lam viéc
(d6i véi 6 16t tectolit, p,, bing ban kinh ¢6 truc).

Té s6 ma sdt trong cac 6 It truc c6 thé nhan cdc gid tri trong bang 2.5.

Bang 2.5, Hé 56" ma sdt trong cdc 6 16t true

Kiéu & lot Hé s6 ma sdt
O 16t ma sét 1ong , 0,003
O lan diia con | 0,004
O truot ding bac tectolit 0,01+0,02
O truot dimng bac déng thanh 0,07:0,10

Momen M, va M, xdc dinh tai wrong tinh ctia dong co. Momen tinh qui vé truc

dong co, M|, xdc dinh nhu sau :

M{=M +M, = —— ™ KNm. (2.36)
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Momen chay khong tdi giifa cdc
ldn cdn, qui vé truc dong co, xdc dinh
theo cong thic :

M =2 95PN,
1

2.37)

n

trong d6, G, - tdi trong trong 6 16t cha
mdi chi tiét quay trong hé truyén dong
(truc cén, spinden, banh ring truyén luc,
.. ); f, . p. - hé s6 ma st trong 6 16t va
ban kinh ngdng trong 6 16t clia méi chi

1i€t quay; i, - ty sO truyén tir déng co t6i

mdi chi ti€t quay. Momen chay khong

tai thudng bing (2+5)% momen dinh

mic clia dong co
(M, = (0,02 + 0.05)M,,, )

Momen dong chi sinh ra khi van
t6c quay cla tryc trong qud trinh cén
cling nhu trong khi chay khong tai bi
thay déi. Momen dong qui vé truc dong

¢ dugce tinh theo cong thie :

’

o

GD? '
= q'd_n , kN.m,
375 dt

(2.38)

d o s
trong dé, d_i: 1a gia t6c hay giam tdc

gdc cha cdc chi tiét quay trong hé
trayén dong, s% GD¢ - momen da qui
vé truc déng co, do khéi lugng cia cdc
chi tiét va cdc cum chi tiét guay gay nén
(rotor dong co, khép ndi, cic banh rang
hop gidm t6c, banh rang truyén luc, tryc

spinden, truc cdn), kN.m’.
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n, vong/phit
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o
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dao chiéu
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Hinh 2.17. Biéu dé tdi cia déng co truyén

déng cho gid can cia mdy cdn 1ém day ddo

chiéu:

a- bidu dé van téc goc cita déng ca; b- biéu dé

tdi trong tinh; c- biéu dé wdi trong dong.
d- biéu dé tdi trong tong ciia déng co.



Gid tri ¢a momen da qui vé tryc dong vo xiac dinh theo cong thifc :

H 3 : 3 DJ ’
GD;:CLD;+9%5uh+FﬁTA, (2.39)
1] by '

- . s - 2 . b . e - L
trong do, G, D; - momen da cla rotor dong cu; G,D7..G, D} - momen da clia moi chi Gl
quay trong h¢ truyén dong ciia gid cin: J, ... i, - ty $6 truyén tir chi tiet quay thit nha d¢én chi

tiét quay thit n,

Cic may cén tdm day thuong 13 mdy dao chiéu. Khi cin & cde miy niy van 10¢ trung
binh trong mdi lan cdn luon phai diéu chinh. Do vay. trude khi xdc dinh cong sudt cua dong

co truyén dong cdn phai dung bicu dd tdi cho moi chiing loai sin pham ctia may.

Trén hinh 2.17 trinh bay bicu dé 1ai cho mol lan cdn & mdy ¢dn tamn day dao chidu.
Ta thily théi gian cdn chia lam ba giai doyn : giai doan tang (e, giai doan vin 6¢ cin on
dinh va giai doan giam tdc. Trong giai doan tang t6¢ truc cdn an thép, cdn trong giai doan

giam toc thép thodl khot tryc can.

Tai trong dong xuat hi¢n trong cdc gial doan tang t6c v giam toc (hinh 2.16-c.d) ¢

thé tinh theo cdc cang thite sau
1. Khi tang 16c va giam toc trong diéu kién chay khong tai. momen qul vé trye dong
co xdc dinb bai :

M. =M, + M, =M, + MY, ' (2.40)

ml

M =M -Mj, (2.41)

A

rong dé. MYy, MY - tuong (ng momen dong qui vé truc dong co khi mdy chay khong tdi
trong giai doan ang tée va giam 1o,
2. Trong didu ki¢n 1ang 16¢ ¢6 tw (cho ring M, bang momen cdn khi gud irinh ¢dn
on dinh)
Mo M

Moo= MMy = 0 Ny (2.42)
in,

trong do. M), - momen dong qui v¢ true dong con tinh i cd khot hrome cua thép cin, Khi

ling Lo,

syl J4



3. Trong diéu kién gidm tdc cé tai ;
Mc +M ms|

Mm4:M14—M;4= .
: Mg

-My (2.43)
trong d6, M/, - momen dong qui vé tryc déng ¢o, tinh t6i ca khdi lugng cua thép cin, khi
giam tdc. '
4. Trong giai doan can v6i t6c 4o én dinh :
Mc + Mmsl
ng

Mps =M = (2.44)

Trong qua trinh c4n, do qué tai cua dong co khong duge vugt qud mitc cho phép.
Ki€m tra mic qua tai cho phép clia dong co tién hanh theo cong thic sau :

M 2 -MI'(ﬁ‘i , kN.m ' (2.45)

Ticn
qt
trong do, M, - momen dinh mitc ctia dong co ; M, - Momen cyc dai cua dong co khi
cén chiing loai thép cho trudc (xdc dinh theo biéu do 1ai); k,, - hé s6 qud tai ciia dong co. Poi
v6i céc dong co dio chiéu chay dién mot chieu, k, = 2,5.

D6 nung néng cha dong co duoc kiém tra theo diéu kién :

ENlintml +2Miitngi
Mnom Z Mcq = : T - : . kNm . (246)

[RM

trong d6, M., - momen tuang duong (binh phuong trung binh) cho tdt ca céc 14n can mot tam
thép; My, + by, - tUORE Ung momen trén tryc dong co va thoi gian tai cha ldn can thit i M,
f,; - frong (ng momen Khong tai va thoi gian nghi (chay khong tai) cua l4n cén thit i; T
tSng thoi gian tai va thoi gian chay khong tai clia 14t ca cdc lan cdn mét tdm thép (thoi gian

mot chu k¥ cdn).
2.6. Tinh toan ché do ép cho may can tam day

Ché do ép trong qud trinh can tdm day quyét dinh mifc do chat tai ciia céc thi€t bi co
dién, nang suit cia médy, cht lugng va do chinh x4c cha san phim. Do vy, ché do ép phai

dugc tinh todn cho méi chung loal san pham, ¢6 tinh t&i tinh nang k¥ thuat cla thiét bi, céc
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yeu cdu vé chat luong bé mat va dé chinh xdc cla san phdm, méc thép, nhiét do bat ddu va

két thiic ¢dn, khoi lugng va ching loai phoi.
Luong ép cho mbi lan c4n phai duge xdc dinh can cir vao cdc didu kién sau day :
1. Diéu kién dn thép

Trong qua trinh can tdm day, phy thudc vao kiéu mdy (dao chiéu, khong dao chicu),
van t&c bién ciia truc cén, chiing loai va kich thudc phoi ma lugng ép trong mot vii lan cdn
dau c6 thé it nhiéu bi han ché,

O cde may dao chiéu va lién tuc, trong nhitng 1an cdn ddu tién, van t6c cdn nho, hai
truc 1am viéc déu duge din dong, do d6 luong ép khong may khi bi han ché bai dicu kién an
thép. Géc an tdi han trong nhimg 14n cdn ddu & cdc may dao chiéu va lién tuc cho phép s ‘
dung luong ép dén (40+80) mm. Tuy nhién, do bi han ché boi nhiéu y&u t6 kbdc, nén kha
ning nay thudng khong duogc tan dung hét.

Luong ép téi han, Ah,,,,, xdc dinh theo diéu kién an ciia fruc cdn

Al = D{1-cosc,, ), (2.47)

trong dé, D - dudng kinh truc cén; o, - goc dn téi han.
2. Do bén cua truc can

Po bén cia truc cdn 1a yéu t6 quan trong nhat quyét dinh lugng ép. Tinh todn luong ép
trén co s& do bén cda tryc ¢ nghia 1a dam bao sao cho luc cédn, P, khong 16n hon gia tr1 cho
phép, P

ep -

P<P (2.48)

<P,.

Luc cdn cho phép xéc dinh can cif vao do bén cia truc. Trén hinh (2:18) trinh bay so

d6 chiu tai cla true gid cdn duo. Trong trudng hop nay, P, duge xdc dinh theo do bén udn
cla truc :

~04D°[5,]

=———= , MN, 2.49)
® L+1-05b (

trong d6, {G,]- fing suat udn cho phép clia vat ligu truc cin, MN/m’.
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2 L 112

Hinh 2.18. S0 dé wii cua trie cdn gid dito:

b- chiéu réng ctia tdm thép, L- chiéu dai than truc; D- ditdng kinh trac cdn; a- khodang cach

gifta hai diém ddr ciia phdn Tie ( gitta hai vit nén).

Ddi véi cic gid kvarto (so dd tai trinh bay trén hinh 2.19), luc cdn cho phép xac dinh

theo cdc diéu kién sau :
«) Pé bén uon cda than true tita -

— 0’4D:[(_3u}

o = ol ot MN. (2.50)
b) Do bén nan ctiv 6 trie i
Py = i{—c—"—] MN . (2.31)
¢) D6 bén xodn ciia ¢d trac Tam vige
e = Qid_:\[r\] _MN . (2.52)

JRAD

trong 46, [1.]- ing suit xoan cho phép cua vat ligu trye lam vige, MN/Y, ({t.]= 0.5 [o,]).
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D,
i L
a

hinh 2.19. So do 1di caa tric odn gid kvarto:

Ir2

D,. D, - ducmg kinh truc tiga ve truc lam viee,: d, dy, - duong ki CO e fia

va cd trye lam viée,

Ung sudt udn cho phép ¢6 thé nhin cde gid tri suu, MN/m*(kG/mn®) :

Truc gang thutng : _ 7(}+8'0 {7+8)
Truc gang hop kim : 8090 (8=
Truc thép dic : 100120 (10 =12}
Truc rén tir thép cacbon : 120140 (12+14)
Truc rén tir thép hop kim : 140+160 (14+16)

Luong ép tdi han xiic dinh theo juc cdn che phép nhu sau

P_=p,bl =p

cp 1h LREY

bofRAN,, .

Tirdo :

(2.53)

(2.54)
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3. Cong sudt cita dong co truyén dong

Khi dp lyc toan phan cua kim loai 1én truc phan bo dé‘mg déu theo cdn lan cdn, cong
suat cdn s&€ gidam dan tir 1dn cdn ddu tién dén 14n cdn cudi ciing. Ta c6 thé thay ro diéu d6 nhu
sau

Néu cong sudt cdn (N) duge bidu thi qua luc ma sét (T) va van t8c truc (v) thi trong
lan cdn dau tién ta ¢6 N, = 2T v,, trong 1dn cén thit hai - N, = 2T,v, . Khi qud trinh cdn di on

dinh T, =Ptg(o, /2}, T, = Pytg(a, /2) v6i o - 1a géc an kim loai trong céc lan cdn. Néu P,

N, _@ _ [ah
N, a, Vah,’

2

=P, tacéd:

D¢ lyc cdn phan bo déng déu theo cdc 14n can, luogng ép phai giam dén i 1an cdn
ddu tién dén ldn cén cudi cling. Nhu vay, theo biéu thitc nhan duoc o trén, cong sudt cdn
cling s& giam dan theo cdc 1an cdn.

Ché do €p phai thod min duge diéu kién :

N, <N, (2.55)
trong d6, N,- cong sudt dong co tinh duge; N- cong sudt cho phép cha dong co (xdc dinh
theo Iy lich may).

4. Nhiét dé cua kim loai

Nhiét dé cdn anh hudng dén luong ép qua gidi han chay cua thép, hay néi mot cich

khic, qua dp luc cia kim loat 1én truc.

-

Qud 1rinh cdn o mdy ¢dn tdm day thudng duge tién hanh véi ch€ do nhiét sau day :

e Bat diu cdn tho {1150+1250y"C;
e Ké&t thic cdn tho (1000+1100)°C
e Bit diu cén tinh 2980°C:

e K¢t thiic c¢dn tinh (850-870)'C.

Nhiét do chia thép trong mdi lan cdn ti€p theo phu thudc vio chiéu day cua thép, so

lan cdn trude dé, thai gian cdn, ... .

54



Trong qud trinh cdn, nhiét do chia thép qua moi lan can, dac bigt 1a céc lan cdn cudi
cung, giam di rd ret, con trd khdng bién dang va 4p luc cla kim Joai lén tryc tang dang ké.

Do dé. viec xic dinh nhiét do ciia thép sau mdi an cén la rit can thiét.

Do gidm nhiét clia thép sau lan cdn th i (AT,) c6 thé tinh gan ding theo cong thic :

T, Yt

AT, =0,0021] - W S, (2.56)
100, 'h, |

trong d6, T, - nhiét do cia thep trong lan cén thit i, K; t- (6ng thdi gian cdn 1dn tha 1 va thoi

© gian nghi tiép theo, s; h; - chi¢u day cha thép sau ldn cdn thi 1, mm.

Hodac :

_T o400 8 e (2.57)
16 b

Néu bigt do giam nhict clia thép sau ca qud trinh can, fa ¢6 thé xdc dinh mot cdch
gin diing nhi¢t do cia theép trong {an cdn bat k¥ (1) theo cong thue sau :

T o1, - R o, (258)

° hl !

trong d6, hy, - chiéu day clia thép trude lan cdn tha 1, mm; T, v K ¥a cdc hing s6 nhiét, xdc

dinh theo cong thic :

vai T, , [, - tuong img nhi¢t do trong lan cin ddu tién va trong ldn cdn cudi ctng, "G b,

h,_, - tuong (mg chiéu day ciia thép trude lan cdn dau tién va trude lan can cudl cung, mm.
Ché da ép 161 vu phdi dim bio duge cic yéu cdu sau day :

1. Ning suat cia mdy déi v6i ching loai kich thude cho wude phii cao nhét co the;

| o

Chat lugng san phim phai phi hop vai tieu chudn va cdc yéu cdu k¥ thuat;
3. Phai tan dung trict dé duge khi nang tai cla céc thiét bi co-dién;

4. Hé s6 tiéu hao kim loai va gid thanh san phdm phai thap nhét ¢6 the;

55



5. Phai phit huy duoc kha nang e khi hod vicar dong hod qud rinh cin.
Tinh todn ch¢ do €p cho mdy cin tan day duge tién hanh theo rinh wr sau

i. Chon o d6 cin (CD hoie CN) hop 15 nhat. Trong méi truding hep cu theé, khi chon
s dd can phatl can o vio cdc yéu cdu vé nang sudt midy, hé s8 tiéu hao kim loui, chat lugng

bé mit, do chinh xac vi co-ly tnh cla sdn pham, ...

Sl cdn ngang (CN) €6 wu digm 13 gidm duge tinh di hurdng cda kim loai, dong
théi nang cao co tinh vivtinh cong nghé cuu theép t@im day. Do joai bo duye mot lan xoay
thép, nén nang suat ctia may cao hon so véi so do can doc (CD). Tuy nhien, khong phai khi
nio ta ciing chon cirge Kich thude phot phi hop véi sa do cdan ngang. Trong nhimg (ruomg

hop nhir vy, ap dung so do cdn doc Ta hop 1y hon ca.

2. Chon phoi. Can cit viio 50 d6 cdn di chon, ta tinh khoi luong va khich thudce cla
phai slab. Khéi luong cia phot xdc dinh nhu sau :
m,=n_.m.k,, T, {2.59)
vl n, 1 86 tam can tr mot phoi; m, - khéi lugng mot tdm thép, Tt k- hé so tiéu hao kim loai
(ké (ir khi nung thép cho dén khi dong géi sin pham), phu thuge vao ki¢u mdy va diéu kién
cin k, = (1,08+1,23).
Tir (2.59) ta cé the xdc dinh chidu day cha phoi. Néu chiéu rong cia phoi bang chiéu

rong cua tim chua cat mép (b, = b)), chi¢u day cua phoi (h) ¢6 thé tinh nhur sau :

nk, ,mm, (2.60)

véi 1, . h,, - Wong dng chiéu dai va chiu day cha tdm thanh pham, mm; 1 - chi¢u dai cha

phoi, mai.

Néu qua trinh cdn phoi tién hanh theo so dé CN cho dén khi dat chidu rong cdn thiét

clia tim chua cit mép {cdn pha bé rong), chiéu day cla phoi ¢6 thé tinh nhu sau:

I
h, =%ih|pn,k

JLE

mm , (2.61)

[

trong dd, b, , b, - tuong tmg chiéu rong ¢la tim chua cat mép va chiéu rong clia phoi, mm.

36



3. Phan bé luong ép cho cdc gid cdn va cho cdc ldn can. Tong lugng ép O cdc gid cdn
1ho cua may can tdm day thuong chiém khoang (70+80)% lugng €p dng cong, con G gid cin
tinh chi chidm (20+30)%. Phan bé lugng ¢p cho cic lin cdn phai cin ¢t vio lugng €p 103 han
(2.47) (0 cdc gid duo va kvarto goc an O 461 véi truc gang khong qua (17+18)" dsi voi
tryc thép - (20+22)"). Lugng ép phan b6 cho céc 14n cdn theo hudng giam dan. O nhimg lén
cin tho cudi, luong €p thutmg bi han ché bdi do bén cla truc cdn vi cong sudt cioa dong co
truyén dong. O nhimg 1an cdn tinh cudi, luong ép bi han che béi yéu cdu vé chatl lugng bé

mat clia thép thanh pham.

4. Chon ché do van toc

n, vong/phut

cdn va xdc dinh nhi¢t do cua
thép sau mdi lan cdn. Che do
van to¢ cdn phai dam bao sao

cho chu ky cdn nho nhat c6 the.

O cdc gid cdn tho va

can tinh cla cdc mdy cdn tam

day dao chiéu, wong moi kin i ot t,
cdn van toc quay cla truc Iuon 2)
bién dai (hinh 2.20). n. vong/phat N2 N’z
Trong nhitng lin cén {
tinh, khi thép da co chicu din
Ny :

ién, phan ldn chi¢u dai cna thép n, // n', n'
dugc cén véi 16c do on khong // /
4 7 //

d6i {qud trinh cdn on dinh). Khi ' . —»-

chiéu dai cba thép con nho, dac : ‘ T

frung cho nhimg lan cdn tho, t t v,
toan bo tim thép dige cdn véi
t6c do ludn bién doi. ) e e \ .

. hinh 2.20. Bicu do van (6 guay cid truc Hong qid
Néu goi n, li van 16c quay cla (rinh can tdm dav & cde mdy ddo chicu:

truc kbi an thép, ny 12 16¢ 0 0N 4y yyopg edc ddin can cndi (ki chidu dai cua thép fan);

1 " 9 I b 4 A - s . B . [ W a . 5
dinh cia truc cdn va i, la 16 do b) trong cdc ldn cdn dau (khi chién dal cda thép con

cla truc cén khi thép thodt khot 59

truc, thoi gian can (thoi glan
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tai), t,, trong trudng hop chiéu dai thép chua dl 16n, dugce tinh nhu sau :
-n, ny-0,

n
=t 4ty =+ 5 (2.62)
a

! 5
trong 46, a, , a, - tuong ng gia tdc clia truc cén trong gial doan tang toc (gia 8¢ duong) va
giam t6c (gia t6c am), vong/mm’.

Khi tdm thép di dat chiéu dai dé cé khoang can vdi to¢ dé on dinh, thoi gian tai duge
xdc dinh theo biéu do hinh 2.19-a
ny-my My 60N 0.5[(n, +n ), —(n, +n_;)t3] .

a, a, n, n,

=1 4ttty = (2.63)

trong d6, N - téng s6 vong quay cuia truc cin thict dé can hét chiu dai cua tam (trong mot

lan cdn), vong, x4c dinh theo cong thifc :

— Lth

T

, vong, (2.64)

e

véi L, - chiéu dai cha thép sau lan can; D, - dudng Kinh truc lam vigc.

Chidu dai clia thép sau mdi Lin cdn ¢ the tinh theo cong thic :

L, =—-="—m, (2.65)

trong d6, m, - khéi luong phoi, kg | fu - ty trong cla thép, kg/m'; h, b - tuong (mg chiéu day
va chiéu rong cua thép trong lan cdn cho trude, m. ‘
Trong thoi gian nghi gifta hai lan cdn, ngudi ta tién hanh dao chiév dong ¢o, chinh
lai khe cdn va vén chuyén thép trén dubng bang lan. Néu giifa hai kin cdn khong phai xoay
thép, thoi gian nghi s& duge xac dinh bai thisi gian diéu chinh khe can dé dam bao luong €p

trong lan cdn ti€p theo (= 13 5).

Thai gian dio chiéu dong co (1,) nhan bang thoi gian nghi :

n n;
f=t, =—+— .58, (2.66)
a, &,

vGi n| - van tc quay cua truc khi an thép trong lin cén tiép theo, vong/phit.
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Tir (2.66) ta c6 thé xdc dinh van t6c cua truc khi thép thodt khoi gid can :

n, = ag(tng - :—1] , vong/phir . (2.67)

t

Trong truong hop n, = n,, tlr (2.66) ta cé :

a,.4a
n, =n; = :a‘ 1, » vong/phat . (2.68)
L g

S& vong quay cuc dal n,, néu khong bi han che bdi cong sudt ciia dong co truyén

dong, ¢6 thé tinh theo cong thirc sau :

aa. | L Z 2 _

n, = fl 20 fe p o T T e it (2.69)
a,+a {aD, 120a, 120a,

Khi cin phai xoay thép, ta nén nhin n, = n,. V&t vin toc thodt 16n nhu vay, thoi gian

thép chay tir gid cdn dén mdy xoay s& gidm di. Bang cdch do, 1a c6 thé giam thdi gian nghi

giita hai 1dn cdn. Trong trudng hop nay (2.69) sé ¢ dang don gian sau:

I L,
n, = V|12{}.aI.T"‘ +n; , vong/phit . (2.70)
n

I

Thdi gian nghi ¢6 xoay thép thudng bang (3+6)s.

Trong cédc trudng hop khi géc an khong bi han ché boi tdc do quay cha truc (vi dy,
khi cin tdm day tir phoi thoi 0 cdc mdy mot gid, trong lan cdn diu tién, thoi (cé do con) duoc
dua vio truc cén bing diu nhd), qud trinh an thép ¢6 thé tién hanh & van 6c cuc dai n, = n,.
Khi do (2.69} s€ ¢6 dang :

[
L SN .
n, = }IZO.ag.—“‘+n_; , vong/phit . S 2.7

y aD,,

Sau khi cdn xong mot phoi, truc cdn trén lai duge diéu chinh wd vé vi Ui can thiét dé

ciin phéi ti€p theo. Thot gian nghi gitra cdc phoi khoang (3+8)s.

5. Tinh luc can ¢ho phép theo cdc cong thite (2.49) - (2.52).
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6. Tinh dp luc rieng trung binh (p), 4p lyc toan phén cda kim loal lén truc can (P) va so
sanh k€t qua tinh duge voi lye cdn cho phép. Néu P > P, thi phii giam P bang cach giam
luong €p.

Bdng 2.6. Ché'do ép khi cdn tdm (10 x 2000) mm tiv phoi slab (150 X 1500 x 2000) mm
trén mdy cdn tam day hai gid 2800

T T
Chiéu day, Chiéu rong, .
3 - Thai gian, 8
min mim = =
o E G - = =
. . =9 . = 3 . =
Gy Vivil 1 E| 88| S| §|Ea| 2|2 E|E
. cua = o &l = S| a | 8 o c | oo
can L 7 = g o = O | = ‘S = = o
slab| 2 1 — | =€ | 3 - S | =) F = s g
9 = o £ =1 = | =
) % \g a ' - a— —
£ | B 2 = 2| E
Truc 150 - - 1500 - 2.0 - -
ditng 150 - - 1300 | 1450 50 206 | 1.0 2.1 - -
bio 6.0
o0
Tho 1 150 | 125 25 2050 - 1.74 1 1.0 1.7 2.0 -
duo 2 125 | 105 | 20 | 2050 - ) 2001 10 | 21 | 2.0
Bio 6.0 -
Oy
True (05 - - 2000 12070 20 2.08 1.2 1.7 2.0
ding s | - | - {207 |2050| 20 |201| 12| 17 ]20] -
Tho 3 |10s| 85 | 20| - |2050] - 206) 15 | L7 ] 235
duo 4 85 65 20 - 2050 - 338 2.0 1.7 2.5 -
3 65 45 20 - 2050 - 446 | 2.0 2.4 2.5 142.6
6 45 30 13 - 2050 - 1730 2.5 2.8 2.5
Tinh 7 30 20 10 - 2050 - 10.957 3.0 3.0 2.5
Kvarto 8 20 14 6 - 2050 - 15.70] 3.0 5.2 2.5
9 14 11 3 - 2050 - 2090| 3.0 6.6 5.0 -
10 11 10 1 - 2050 - i31,90 3.0 7.3 - |38.0

7. Tinh todn momen cdn vi cong sufit cua cdc dong co truyén dong. Néu cong suét
tinh duoc cla dong co 1on hon cong suat cho phep (Nn > N,). ta phai phan bo Tai {giam)

luong ép hodc sira d6i ché d¢ van toc can.



8. Xdc dinh thdi gian chiu tai ciia gid tdn tho va gid cdn tinh (d6i v&i cdc may hai
gid). Thol gian chiu tai cia hai gid phai xdp xi nhau. Trong trudng hgp do chénh lech qud
ion, phai hiéu chinh lai ch& do ép. Ch¢ do ép sau khi hiéu chinh phii thoa man céc diéu kién

an thép, do bén cla truc cdn, cong suit dong co truyén dong, ...

Trong bang 2.6 trinh bay ché do €p cho trudng hop can tam (10 X 2000) mm tir phoi
slab (150 X 1500 x 2000) mm trén mdy cdn tdm day hai gid 2800.

2.7. Nhiét luyén va tinh chinh thép tim day

Qud trinh tinh chinh thép tdm day, tién hanh sau khi cdn, bao gdm cdc nguyen cong
sau : nan phang, 1Am nguéi, cdt, nhiét luyén, (dy khuyét tat bé mat va cc nguyén cong khic.
Nhu vay, dé tinh chinh thép tdm day, cdn nhiéu loai thiét bi khac nhau. Pac diém, tinh niang
ky thu@t cla cdc thi€t bj ciing nhu thanh phdn va phan ba thiét bi & bo phan tinh chinh phu
thuodc viao kiéu mdy va ching loai sin pham cin.

O cde mdy cin tam day, co cdu va su phan bd thiét bi tinh chinh cho phép t8 chirc
day chuyén lam viéc mot cach lien tuc. PSi véi cdc chiing loai chiéu day khdc nhau, do thai
gian lam ngudi va thiét bj tinh chinh khong giéng nhau, nén day chuyén lam viéc duge 16
chiic riéng biét cho méi loai chiéu day.

D¢ tang do phing, thép dugc nin sau khi cdn. Nguyén cong nin thudng tién hanh ¢
trang thdi néng, nham lam gidm luc ndn vi iing suft du trong thép. Do d6, médy nin néng
dugc dit uep tren duong bing lan sau gid cdn tinh. Nguyén cong nin nguoi chi 4p dung ddi
vdi thép khong qua nén néng va sau khi nhiét luyén.

Dé nan phing thép tdm day, ngudi ta st dung mdy ndn gém hai gian con lan b6 tri

song song (hinh 2.21).

L ohphhdd
Thep tam| %%;\rej}_e%%%%f

Hinh 2.21. So ddé nidy nan phang thép tian day, vai hai giagn con lan bo' tef song song.




Qud trinh 1am ngudi 1héb ti€n hanh trong khi van chuyén theo duong bang lan, san
tai va trén gia lam ngudi. Trén dudng bang lan, thép duge 1am ngudi bang bui nudc dén
(600+800)'C, sau d6 chuyén dén mdy nin ndéng. Sau khi ndn, thép tiép tuc duge Jam ngudi

trén san tai va trén cdc gid lam nguds.

Nguyén cong kiém tra chat lugng bé mat thép duge tién hanh khi thép da nguoi tai
ban kiém tra, dugc trang bi may lat tdm. Ti€p theo thép duge chuyén qua bo phan 14y diu

kich thudc va dén mdy cit.
Dé cét dau, dudi, mép bién va cét chia tdm, ngudi ta dung céc kiéu méy cat sau :
e Mdy cit dia, dung cho thép co chiéu day < 30 mm;
s  May cit-chém, dimg cho thép c6 chiéu day tir 30 mm dén 50 mm;
e« M (.;ét hoi, diing cho thép cé chiéu day 16n hcm‘ 50 mm.

Trong trudng hop cdn tdy gi bé mat thép tdm, ngudi ta 4p dung phuong phap tdy gi
bing dung dich axit hoac phwong phip phun bi (lam sach ca hoc).

Nhiét luyén thép tam day dugc ép dung rong rdi nhim tang tinh déo va hoan thién t6

chite (thudng hod, ram cao, (1) hodc ning cao cac dac tinh bén (16i + ram).

Thudmg hod 13 dang nhiét luyén phd bién d&i v6i thép tdm day tir cdc méc thép
cacbon vi thép hop kim thdp. Thuding hod 13 qué trinh nung thép dén nhiét do cao hon diém
t6i han trén khodng (20+30)°C, sau d6 1am ngudi ngoai khong khi hay trong 1o dén nhi¢t do
thudng. Sau khi thutmg hod, thép cé t6 chifc hat nho (trustit hodic peclit) va duge khir bién
ciing, do dé ¢6 tinh déo va cd tinh 18t hon.

D6i véi thép t4m tir cdc méc thép cacbon va thép hop kim thap, c6 chiéu day 1én hon
15 mm, thay cho thudng hod, ngudi ta &p dung dang nhiét luyén (6i kém theo ram. Trong
giai doan t6i, thép dugc nung dén trang thdi austenit vé dugc gilt & nhiét do nay trong mot
khoang thoi gian nhét dinh, sau dé duge Fam ngudi nhanh trong nude. Sau khi toi, véi 16
chiic mactenxit, thép c6 dic tinh bén cao, déng thdi trong thép ciing xudt hi¢n tng sudt du
ding k€. Do dé, tiép theo 10i, thép duoc ram dé khir ing sudt du va dém bio t6 chifc ciing
nhu cg tinh theo yéu cdu. Ram la qud trinh nung thép dén nhiét d¢ thip hon khoang nhi¢t d6
chuyén hod, giif nhiét trong mét khodng thoi gian nhét dinh va lam ngudi. Trong khi ram, o

chifc mactenxit bién ddi thanh t8 chiic dung dich ran phan hod xocbit.
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Thép tdm day tif cdc méc thép cacbon két ciu chit lugng, cé ham lugng cacbon 16n
hon 0,5%, duoc ram O nhiét d6 (680+700)°C. Sau khi ram & nhi¢t do nay, tinh déo va do dai

clia thép duoc nang cao, ¢d thé dap va gia cong co mot cich dé dang.

D6i v6i thép tdm day tir cic méc thép hop kim, dé tang do gidn dai twong dai, giam
36 cimg va gidi han bén, ngudi ta 4p dung phuong phap {1 (trong cac 16 chup).

Thép tam day (12+15) mm tir cdc mdc, thép cacbon trung binh va thép cacbon cao c6
thé dugc nh.iet luyén hoa bén. Thép dugc nung dén (900+920)°C va lam ngudi trong nudc &
.mdy 161 ép, nhim ngan ngita sur cong vénh. Sau khi nhiét luyén hoa bén, do bén ca thép tang
(20+25)% trong khi do déo ciia thép van giit dugc & mic trung binh.

[

D¢ nhiét luyén thép tdm day (trir i), ngudi ta ding cdc 10 ¢6 san con lan. thép c6 thé

nap vao 1o & trang thai néng hoac ngudi.

Ngodi cdc dang nhiét luyén néu trén, ngudi ta cdn 4p dung rong rii phiong phdp hod
bén nhiet thép tdm day tir nhi¢t d¢ cdn. Hod bén nhiét or nhi¢t do can 13 mot dang cla
phuong phép gia cong nhiét-co, dua lrén co sO két hop gilia qud trinh nhiét luyén va qua
trinh bién dang déo.

Hoé bén nhiét tir nhiét do cdn ti€n hanh & cdc mdy c6 thi€t bi lam ngudi dat ngay sau
gid cdn tinh. Sau khi cdn, thép duge toi & nhiét do (800+1000)°C, 1i€p theo la ram g nhiét do
(200+740)°C tuy theo mac thép. |

M do bién dang trong 1an cin cudi cling, d6 day ciia thép, nhiét do cén lan cudi,
nhiét dé toi, 16¢ do lam ngudi, nhiét 46 ram, ... 1a céc‘yéu t6 cog ban anh hudng dén co tinh
clia thép dugc hod bén nhigt tir nhiét d6 cén. Thyc t& cho thdy, mic do bi¢n dang trong lan
cén cudi clng tit 10% dén 20% cho phép ket hop véi cic yéu 16 khdc-dé dat duge cd tinh 15
uru cua thép tim day.

So véi cdc dang nhiét luyén khac, phuong phdp xir Iy nhiét-co cé cic wu diém co ban
sau : |

* Co tinh coa thép cao hon;
¢ Chat luong bé mat san phim cao hon do khong bi anh hudng bdi cdc qud

trinh nung va lam nguéi nhu trong cic dang nhiét luyén khac;

» Khéng cdn chi phi cho Xy dung va van hanh 1o nung ;
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e  Giam tiéu hao kim loai do tao gi, do giam dugc thdi gian lam ngudi sau khi

¢an vt loai bd duge khau nung thép trude khi t0i.

Trong qud trinh san xuit, do khong dam bao dugc qui trinh cong nghé theo yéu ciu,
nén thép tam day c6 thé c6 mot s6 khuyét tat. Cde khuyét 14t cha thép tdm day cd thé chia
lam nhom : nhom cé xudt sit ¢t qua trinh ndu thép va nhém co xudt s tir qud trinh cdn. Cac
khuy¢t 1a1 nhu seo, phin 16p, nit, tap chat phi kim loai, ... thudc nhom ddu. Cdc khuyét tat
thuoe nhém thit hai duge phan ra ohu sau

a) Céc Khuy#t tat lien quan dén qud trinh nung thép : nung qué nhiét, thép bi
chay, viy g1, ...;

b) Cdc khuyét tat lién quan dén qua trinh can @ cong dang ludi liém, vénh, udn
soéng, xudc bé mit, cic vét hin, vét 16m. kich thude san pham khong dat yéu
cAu, ¢o tinh ciia thép khong dam bao, ... ;

¢) Cac khuyét tat licn quan dén qud trinh tinh chinh : cat sai kich thudc, vét cit

bi nghieng léch va khong phang, rich mép do cat, ... .

2.8. Cac chi tieu kinh té-k¥ thuat trong san xuat thép tim day
1. Néng sudt cia cde mdy cdn tdm day
Ning suat giey thue t& ¢6 thé dat duge cla cic mdy can tam day (N) xidc dinh theo
cong thifc sau :
3600m
il Y
- l T

e

T, (2.7

H
trong d6, m, - khoi luong phoy, T; T, chu ky cdn (16ng thoi gian tai vivthai gian chay khong
tAi clia (At ca cde ldn cin mol tam thép). s; k, - hé so str dung gid cdn, ( k= 0,85 - 0.9).

Nang suat nim cva mdy xdc dinh theo ning sudt binh quan ¢ thé dat duge trong

mot git va thdi gian lam viéc thue 1€ clia mdy. Nang sudl gig binh quan, N, cua cic may

can tam day tinh theo cong thie

Ny = = e e T (2.7%)
i \ i, 4 a4, a,
+. +
Nl ;\:2 ‘\:nl N”
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trong do. s ds iy, - g tne ty le Khot g caa timg foat kich thude (hép tam

N, -

(rong toan bo chung loai san pham cua mdy, tinh bang phan coa dom vi; W0 NN LN,

LHME g nang suat giy (e & ¢6 the dat duge dat vab mdi chung logi kich thude san pham,
Tih:

Cie may can tan day thuong Lun vice theo ché do lien tue. Neuw thot gian dai (e va
st chitig dinh Ky theo ke boach B 20 ngay, thii gian lam vice dink onie cua mady ¢ L 8280
2107 rong mot nane San kbi triethon gian dimg may do doi ca, thay wue cdn, chinh oy,
clucm khoang 107 ¢ thai gian fam vice dinh mdes so gidr Tun viee the 16 cla mdy trong ol
nam Khoang 7400 @i Trong nhico tnong hop. thor gian mady dimg, thin gian dai v st
chira dinh ky thuimg 1on hon cie 50 licu k€ tién, do vty so gior fam viee thue ¢ cua may tin

doi beng Khodng (6300 = 73004 gidy mot nam.
2 Lwong o e thep

Thep tim day cian ur phot slab chiém khoang 8070 Trong trudmy hop can tir phoi

slab, hé so ncu hao kin loa duoe xac dinh can et vao
e Ticu hao thép do 1o g trong qud innh nung, Gin, nhie fuyen:
¢ Tic¢u hao thép do cat dau duot, cat mép bion:
e PPh¢ pham.

Lucng ticu hao Kim oal phu thuoe vie kico 2ty sude cane ohe Jo dp. Kich thuoe

phoi, kich thude thép thanh pham, mic thép.

B)oi vai thep can tir pho slub, luomg cat mép bicn chicm khedng t5: 103 chidu rong

{ khoang (40:75) oun mor bénd, lueng ¢t dan duon chigm Khoane (3 10% chidu di.

Lugng thép ticu hao do o gi trong qui trinh nung vi cin khong qua (1.5 2517

O cie mdy mot gid khong ¢d true dang d¢ ép hicn va can chidu rong, he so Géu hao
ki loai tém nhat. He s& tén hao kim Joal nho nhat & cic mady van nang, do thep khong phid

Cil e bien (hép van nang).

O cie miy hal gid, he 6 tiéw hao kim o, tong trdng hop can tie phoi slab, nam
trong Khoang (1.i8+ 1.27) Truimg hop cin thép tim day 1 phot thoi ¢ cde may mot gid, he

sad 0w hao K loat Ten w 01.33+1.87),

ANl

o
L]



3. Tidu hao dién ndng

Luong ticw hao dign nang cho qua trinh can, nhict luyen vi tinh chinh thép tam day
(phu thude vio ching loai sin phim, mdc thep, kich thude phot va kiéu may can) nam trong

khodang (40 80)kW.h/ T,
4. Tién hae ndiet g

Trong truding hop nung phot slab nguoi, lugng nhiét nang tiey hao cho 1 T thép cin

Khoang 6001000 keal.
5. Tién hao mide

Luong tiéu hao nude ¢ cic mdy can tim day (kheng ké lugng nudc su dung lai) 16i
(2 100+2 600)m /h.

6. Tidn hao trie cdn

(3 cdc mdy cin tam day, lugng tiéu hao truc c4n nim trong khoang (0.8+2.5) kg cho

1 T san pham.
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CHUONG 3

CONG NGHE CAN NONG THEP BANG

Hién nay, S0% - 70% thép t@m thanh pham duge cdn ¢ cdc may cin thép bang. Cic
may nay thudng c6 nang sual cao va hé $0 tiéu hao kim loal thap.

Thép bang cdn néng duoe cdn ¢ cdc may :
¢ Cin thép bang rong ban lién uc:
e Cin thép bang réng ban ban lién wc:

e Can thép bing dio chiéu - van ning vi cic mdy 6 thiél bl cuon thép dat trong 1o

nung;
e Cin thép bang ki¢u hanh tinh.

My cdn thép bang rong ban lien tuc va bin lién tuc 14 cdc kiéu mdy chi y&u dugc
sir dung d¢ san xuat thép bing dang cuon day tir 0,8 mm dén 16 mm va dudi dang tam day
dén 32 mm 1l phoi phién (can hoac dic lién tuc) khai luong dén 40-45T. Thép thinh pham
cian ¢ cdc mdy nay <6 do chinh xdc va chdt lugng bé mat cao. Nang sudt nam ciia cdc may
cdn thép bang rong ban Lién tuc tir 4 dén 6 triéu tdn, cla cdc mdy cin thép bang rong ban bin
lién tyc tir 2 dén 3 trigu tan. Do nan'g suat va kha nang co khi hed, tr dong hod cao nén gid
thanh san pham thép cin & cic mdy lien tuc va bdn lién tuc thap hon nhidu so véi cdc loai
mdy cdn thép bang khic.

Do ¢6 nhifmg vu diém vé mat kinh (&€ k§ thuat ndi trén, nén cong nghé can néng thép
bang ¢ cdc mdy cdn thép bang rong ban lién tuc va bin lién tuc duge dp dung rong rai. Cic
may cdn thép biang ki€u van ning, ki€u hanh tinh va kiéu ¢6 thiét bi cuon thép da trong 1o,

do ¢4 nang sudt thap (twong g 0,1 + 0,4, 0,05 = 0,15, 0,2 + 0,6 triéu 1dn nam}, chat luong
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bé mat vir do chinh xdc coa thép thanh pham kém hon so véi cic loai mdy cdn [1ién we va
hdn lien tye., nén dirge str dung rat hun ché. Hién nay Kicu mdy cdn van nang khong duge xdy
dinig nita, con cde may ¢o 1hidt bi cuén thép dat rong 16 v cic mdy kiéw hanh Linh duoc xay
dume ¢his yeu d€ cdn cic loal thép bang hep ban tir cie méce thép hop kim kho bién dang va o

nhimg nhi mdy ¢é khoi jugng san suit nho.

Chuong nay chi trinh bay thict bi viv qui trinh cong nght cin o cdc miy can ndng

thép bang rong ban lien tue va bin hén e,

3.1, Dac diém va cach bé tri thict bi & cic may can nong thép bang rong bin lién tuc va

bin lién tuc

3.0.1. Cdc may lien tuc

Céc miy can thép bang rong bin tien we dimg dé cdn néng thép bang tir cic mdc
thép cacbon va thép hop kim day 0.8 mm =16 mm, rong dén 2350 mm. Chi¢u rong 16n nhat

ciia thép cin thudng nhd hon chiéu dai than truc cén 100 mm + 150 mm,

Phoi d¢ san xual thép bang, »ho bién, 1a cdc loai phoi phién diic hodc cdn ¢¢ khoi
luong dén 45T, kich thuge HxBxL=(230+ 300)mm x (2000--2320)mm x (16000+14000)mm.

Vian 16¢ cin 16n nhat O cdc gid cdn cudi cing cla cdic mdy cdn thép bang rong ban
lién tue hién dai dat tdi 35 m/s. Khoi luong thiét bi clie cde may licn tue t6i 40 nghin win.

Téng cong suat cla tat ca cic dong co truyen dong chinh 1di 120 nghin kv,

Cdc mdy cin nong thép bing rong ban lién tyc ¢o ¢cAu tao puin hat nhém gid can:
nhém gia can tho vi nhém gid cdn tinh ba tri 061 ti€p nhau (hinh 3.1). Khoang céch gitta cac
gid can the duge chon sao cho trong cing mot lic bang thép chi duge cdn trong mot gid. Néu
trong nhom cin the ¢o cdc true dimg bo uf xen k& thi bang thép c¢d thé dudge cdn ddng thoi
trong truc dimg vit truc ngang ding canh nhau. Trong nhém can tinh, bang thép duge cin
cing mot Lic trong (3t cd cdc gid cdan. Khodng cdch gilta ¢de gid cdn tinh thuong tr 5.5 m

Jén 6 m.

Cic may cdan nong thép bang rong ban lién tue thudng ¢6 4+6 gid cdn tho, 6+7 gia
cin tinh v 2+3 pid ddnh gi (112 gid the va 1 gid tnh). 1rén hinh 3.2 rink bay mot s so do
Kkét cdu pho bidn cua cdc nudy can néng thép bang rong ban lidén tue hicn dang duoe s dung

G Mot sS nude {Npa, Anh, My, Nhit Ban. Puoe).
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Nhom can tho Nhom can tinh

Op000 - $50000 '

pa 'ff;‘fa@q;z_za;@"—' e T T
éﬂ, @orﬁg%}g@ ) e |

xgn it &/% VA4

b 2

— —

/

Hinh 3.1, 50 do may cdn nong thép bang rong bui fién tie

[ 16 nung phoéi: 2 dudng bang lan nhan thep: 3. gic duh g tha truc g 4. gic ddanh gi
tho e neang; 8. ged cdi tho kvarto: 6. cde gid cdin thd kvarto van wang; 7. duomg bdng lan

trung gian; 8. may o lia ding ciit daie va duoi bang thép; 9. gid danh gi tinh due: 1) cac
gid can tinh kvarto; Lo ony Detng In dan thip sau khi cdn vai gidin pha e L nguds

phandn {2 thiét bi cugn thep.

¢ nung phoi trude khi cdn, nguot ta st dung cdc 1o nupg én tue. () cdc mdy can

lién tuc ning suit cao thudng co wr 3dén 510 nung,

Ngoai cdc thiét bi chinh, trong cdc xuong cin ndng thép bang rong ban con vo cic
thiét bi tinh chinh @ 16 nhiét luyén (thudng hod), mdy tay gi axit, may Plta-sdy, MAY cil, dy

tinh chinh bé mat, mdy déng g6i san phim, ...

Csc may b tri theo so do A, €6 gid can 1ho ddu tién la gid dao chiéu, chiém vi tri
trung gian giffa cdc mdy cdn nong thép bang rong ban lien e va bin lién tuc, cho nén doi

khi ngudsi ta con goi la mdy “ba phan tu lién luc".

Pac diém cla cdc mdy thict k& theo so d6 B 1a san gid dénh gi tho ¢6 gid cdn siin
rong dé cdn 1ao bé ngang tam thép. Tuy nhién, viec bo tri cong doan cdn phd bé ngang trong
day chuyén cdn lién tuc gay bat tien cho qui trinh cong nghe va han ché ding ké nang suit
may.

Cic mdy thiét k& theo so d6 C ¢6 hai gid ddnh gi tho lien nhau, két hop vdi thict bl
ddnh gi thuy lue, dam bio duge chit lugng danh gi cao. Mat khic. nho cong sudt ciia dong

co truyén dong gid dinh gi tho truc ngang 16n, nén kha nang ép thép cha nhom cdn tho ting

ding k¢
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O cidc mdy phan bg theo so dé D, gid cin tho dau tién (c6 thé 1a duo hodc kvarto) ¢6
duong kinh truc 16n hon duong kinh truc lam viéc clia cdc gid cdn tho van nang dimg ti€p
theo, nén kha nang €p thép cua nhom can tho tang lén. Hién nay, véi muc dich nay, trong
mot s6 truong hop nguoi ta tang dudng kinh truc lam viéc ctia 1+3 gid cdn tho van nang tiép
theo dau tién.

Theo so do E. hai gid cdn tho cudi cung két hop véi nhau thanh mot nhém lién tuc
rieng biét. Cich bo tri nay cho phép giam dang ké chiéu dai nhém cén tho, tiét kiem dau tu,

giam mat nhiét cta thép cin va cho phép can phoi ¢ chiéu dai 16n (dén 14m).

3 i st ﬁ
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Hinh 3.2. So do bo'tri cdc gid cdn o cdc may can néng thép béang réng ban lién tuc:

1. 1o nung; 2. duong bang lan nhdn theép; 3. gia danh gi' tho truc diing, 4. gida danh gi tho truc
ngang; 5. cdc gid cdn thoé kvarto van nang; 6. gid can tho ddo chiéu duo hodc kvarto; 7. gia
can gian rong; 8. gid can tho kvarto; 9. nhém can lién tuc gom hai gida van nang; 10. dicong
bang lan trung gian; 11. mdy cat lia ding cdt ddu, duéi bang kim loai; 12. gid danh gi tinh
duo; 13. nhém gid can tinh; 4. dwong bang lan dan thép dén may cuon dioc trang bi gian

phun lam ngudi nharih; 15.thiét bi cuén thép; 16. duong bang tdi xich dia thép cuon khoi
may cuén; 17. gid cdan thé duo, 18. gia can thé van nang duo; 19. gid cdan duo can lap (can
hai lan).
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Cic may thiét k€ theo so do F khdc VvGi 50 d6 E & chd céc gid can tho dau tien la gid
duo. Cic mdy bd tri theo so do G cling ¢6 dac diém tuong ty, nhung ¢6 nhom can the gom 3

gid cdn, cho phép can thép bang day 0,8+1,0 mm tir phoi day dén 300 mm.

B&n so do cudi la cac la cdc so do phan bé 161 wu hon ca. Cac so do nay co kha nang

4n dinh qua trinh can cic loai thép bang mong tir phoi c6 chiéu day [6n vGi nAng suat cao.

Trén hinh 3.3 trinh bay so do6 bo tri thiét bi cia mdy cdn néng thép bang rong ban
lien tuc “2000”. Phoi cho may la phoi phién duc lién tuc. Bo phan nung phoi gom 4 10 nung
lién tuc, nang suat moi 10 1Gi 250 T/h. Nhém cdn tho gom hai gid danh gi - mot gid truc ding
va mot gid truc ngang, 4 gid van nang co truc ding dudng kinh 900 mm, truyén dong riéng
ré qua hop giam toc. Gid ddnh gi tho truc ngang ¢6 cong suat truyen dong 5000 KW, ¢6 thé
gii vai trdo nhu mot gid cdn tho chinh. Nhom cén tinh gom 7 gid kvarto va mot gid ddnh gi

tinh (hinh 3.4), truyén dong riéng 1€ truc 1iép.
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Hinh 3.3. So dé phan bé'thiét b ciia mdy can néng thép bang rong ban lién tic 20007
I- bo phén 16 nung; II- gian mdy can; II- gian dong co truyén dong; 1V, V- cdc gian tinh

chinh; VI- bai chita thép thanh ph{i’m;

|. dutong bang lan sau mady diic phoi lién tuc; 2. ban chat phéi; 3. xe van chuyén; 4. may
ddy; 5. ban nang; 6. ban chat phoi; 7. mdy ddy; 8. muong beng chdt phoi; 9. ban chan:
10. 16 nung; 11. mdy nhdn phot; 12. dwomg bang nhan phoi; 13. mdy ddnh gi tho truc diing;
14. May danh gi tho truc ngang; 15. cdc gid can tho kvarto; 16. duong bang lan trung gian;
17. may cdt lia; 18. gid danh gi tinh; 19. cdc gid cdn tinh kvarto; 20. duong bang ldn dan
thép dén may cuén; 21. mdy cuon thép; 22. ban nang-ddo thép; 23. bang chuyén thép néng
duci dang cuén; 24. bang chuyén thép dén xuong cdn nguoi; 25. xe van chuyén;

26. cau truc.
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Sau khi cdn tho, chiéu day bang thép khoang 25mm+45 mm. Van t6¢ can & gid cén
tinh cudi 20m/s. O van t6c nay, may cudn khong thé dé dang bat duge diu bang thép, do vay
van téc ban didu cia mdy cén, dudng bang lan va mdy cudn phai git & mic 10m/s+12m/s.
Sau khi mdy cuon kep chat duge dau bang thép, van tdc cia may cdn, duong bang lan, mdy
cuon tang dong bo dan dén t6c¢ do can cuc dai. May can “2000” ¢6 mic do tu dong hod cao.
Tat ca cdac khau tir nung phoi, kiém tra va diéu chinh kich thuéc bang kim loai trong qua
trinh cdn, dén diéu khién qud trinh boi tron, 1am nguoi, tinh chinh, déng géi, ... déu dugce tu

dong hoa.

3.1.2.Cdc may bdn lién tuc

Hon 1/ 2 cac mdy can néng thép bang rong ban la cac may bén lién tuc. Néu chi can
ctt vao cdc thong s6 nhu van ¢ cdn, chiéu day phoi, do day cua bang kim loai trude va sau
khi cdn tinh, thi cic mdy can néng thép bang rong ban ban lién tuc khong khac so voi céc

may lién tuc.

5000 , 5000  5000%5-30000 §000 2080
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Hinh 3.4. Nhém gid can tinh ciia mdy cdn nong thép bang réng ban lién tuc “2000":

1. dicong bang lan; 2. gia danh gi; 3. gid can; 4. co cdu giit vong va tao do cang cho bang

thép; 5.tam dan huéng.

Trong bang 3.2 trinh bay dac tinh k¥ thuat cua mét s6 mdy cdan néng thép bang rong

ban bdn lién tuc.
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Cic mdy ban lién tuc ding cdn néng thép bang ¢o do day pho bién tir 0,8 mm dén 16
mm, rong dén 2540 mm hay thép tadm c6 chidu day khong dudi 8 mm, rong dén 3200 mm,
tir phéi phien die lien tuc hodc cin day 70 mm=300 mm, khoi luong dén 30T. G cac may
cdn néng thép bang rong ban ban lién tuc (hink 3.5), nhém cin tho gém mot hay vai gid dédo
chiéu hodc mot chiéu van nang kvarto (rat hi€m khi duo). O gid diao cdn tho ddo chiéu, thép
duge ép dén chiéu day can thiét sau vai lan cdn. Trong mot s& truomg hgp, nhom cdn tho
gém hai gid dio chiéu, do dé né o the gilr vai trd nhu mot mdy cdn tdm day hai gid binh
thuimg. O nhidu mdy bdn lién tuc, ngudi ta dat nhimg gia cdn tho dio chiéu cé do dai than
truc 16n hon so véi truc cha gid cdn tinh, nhim muc dich cdn thép 1am day c6 chiéu rong 1on
hon chiéu dii than true ¢la gid cdn tinh (cdc mdy lién hop). Dé ddm bio chit lugng didnh i,
ngodi hé thang dinh gi thuy luc, ngudi ta dat thém cic gid dinh tho gi duo wrye ding va truc

ngang.

Nhém cdn tinh clla cac may cén nong thép bing rong ban bin lién tuc gom 4 d&n 7
gid kvarto va ¢6 thé ¢é mot gid ddnh gi tinh duo. Moi thi€t bi khic cho nhom cin tinh, mdy

cudn thép. ... ctia cdc mdy bdn lién tue hoan toan giong nhur cac mdy lien e,

(J cdc mdy bdn lién tuc lién hop. thép tim day sau khi cdn trong nhém cin tho duge
chuyén sang day chuyén tinh chinh thép tdm day, bd trf & gian song song vdi gian may cdn.

Nhém cén tinh trong trudng hop nay ngimg lam vice.

Viéc xdy dung céc mdy bdn lién tue lien hop chi hop Iy trong diéu ki¢n Khéi Juong
san suat thép tdém day va thép bang déu khong I6n, hoac trong dicu kién san suit thép bang
mong véi ching loai rong va thép tdm day tr cdc mdc thép hop kim.

Nhém can tho Nhém can tinh

S— ;
JOQE00 - 450008
$2008 ~ 120008 . 80000 - 125000 . 80000 - 136 000
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Hinh 3.5. So d6 mdy cdn néng thép bing rong ban ban lién tie: 1. 16 nang; 2. ducng bang
Iin nhan thép; 3. gid dandr gi tho truc diing; 4. gid ddnh gi thé truc ngang: 5. gid can thé van
néng kvarto (¢é the duo) ddo chidu; 6. gid cdn thé van nding kvarto khéng ddo chiéu; 7.
diomg bang lian trung gian; 8. mdy cdt lia dung cdt dau va dudi bang thép; 9. gid danh g
tindt trie ngang: 10, ede gid can tnivkvarto; 1. diucng bang ldn dan thép dén mdy cuon; 12,
mdy cuon thép.

~
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O cdc 'mdy cdn néng thép bang rong ban ban lién tuc, s6 1an can khong phuc thuoc
vao s6 luong gid can. Cho nén ¢ cdc may ki€u nay, vé mat ky thudt va kinh t€ s& c6 loi khi
san xuat thép tdm day tir phoi ¢6 chiéu day 16n, san xudt thép tam day theo timg loat nho va

dac biét khi san xuat cdc loai thép tdm va thép bang tir cic mac thép khé bién dang.
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Hinh 3.6. So do bo ' tri va két hop cdc gida can ciia cdc mdy can néng thép
bang réng ban ban lién ty:

1-10 nung phoi; 2. duong bang lan nhén thép; 3.gid danh gi tho truc dieng, 4. gida danh ri tho
truc ngang; 5. gida can thoé ddo chiéu; 6. gid can thé van nang kvarto ddo chiéu; 7. gida can
thé van ndng kvarto khéng ddo chiéu; 8. diwong bang lan trung gian; 9. gian bing di chuyén
thép; 10. may cdt lia; 11. gia danh gi tinh; 12. cac gia can tinh kvarto; 13. duong bang lan
dan thép dén may cuén cé trang bi hé thong phun noc lam nguéi nhanh; 14. cac may cuon

thép; 15. duong bang tai thép o dang cuon.
Uu diém clia cdc mdy cén nong thép biang rong ban bén lién tuc nhu sau :

e Khoi lugng thiét bi co dién nho, dién tich san suat va dién tich phu khong 16n, do dé6

dd t6n kém dau tu cho thiét bi va cong trinh;
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e Ching loai san pham rong hen, Qui trink cong nghe oo e thay doi va dicu chinh dé
dang:
o Cohd can v foal hep ko ben dang, macong sighe Jdor e pha didu Khicn hrony

¢p tontg cong. Tuong éprieng, nhict o avan e v

S0 Vol e may can nong iep hang rong ban oo wes nfias JICm e vie . b

lien tue nhur sau
e Nimg sual g

e Chat tegng bé mel kent (bt Le thep s doydo Khong dude can teng nheui Jien

tue) do phal o nhncd lan treng mot g ain

Tren hinh 3.6 rinh bay w0t 0 so dd pha hidn ve ciach bo i v het bop cie thiet by

chinh ¢t cite mdy can nong thep bang roug ban b fien e

Cée may ban len e thich K¢ theo sode AL B pho bica hont va va nit hop 1y ve
nat kinh (€ va k¥ thuat trong truing hop khoi hrong sin suat nho (ning suat L2+1.5 ticu

tan/ namy. ching loai thép da dang viv cin cie e thep kho bicn dang

Ciie may ban lien e thict k& theo so0dd T 1ot vu hon e Nhon cin the gdm hat g
can van nang va hai gid dinh gi. Gia Ddnh gi tho true ngang duo duoy (ruyen dang (e dong
cor ¢6 cong sudt 18n, nén ¢d the gilr vai ud cua mot gri cin thd duo binh thuomg, Nou can o

Vo s0 luong gid cdn v nang sudt i cic nuiy nay khong khdc nhi¢u so vl cae miy lien e,

Trén hink 3.7 trinh bay so dd bo tri thi€t bi cta mdy cdn thép ban fien e lién hop
2800/1700. My lién hop 2800/ 1700 ¢6 the cén @m day Gmn=30mm, rong dén 2300mm,
dii dén 18m trong nhoni can tho vi thép bang rong bin o dang cudn day 1. 8mm = 8.0mm,
rong 900mm+1500mm, tir phoi phi¢n day dén 250mm, rong dén 1550 mm. khoi hrong dén

7.5T. Phoi duoe nung trong cic 1o hoan nhiét cong suat 1 1OT/b (nap 1o d trang thdi ngudi}.

Theo thanh phan thiét bi chinh, nhém cdn tho cia midy lién hap 2800/1700 gwong
mdy cdn tam diy hai gid 2800 trinh biy o chuong 2.

Thep 1dm day sau ki ¢dn rong nhom cidn thd duge chuydn hing gidn bang tu sang
day chuyén tinh chinh thép am day, duge trang b CHC ITERY ndn Vi cde mily cat

Nhom cin tinh gém mot gid ddnk gl va 0 gid kvatio. Sau ahom cin tinh la 2y
cuon, cho phép cton thép (o chidu day den ¥ mm. Nang sua ca ey Jdat LS riww tan

A1,
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Hinh 3.7. So' do bo'tri thiét bi ctia mdy can thép bang réng ban ban tién e lien hiop
280011700
I- bdi cluia phoi; 11- bo phdn nung phéi; HI- gian may cdan;: IV~ gian dong co triven donig
cho may cdan; V,VI- cdc gian tinh chinh.
1.ban chat phéi; 2. mdy ddy phoi: 3. dwing bang lan chat phoi; 4. 1o nmung; 5. duong bang
Iin nhén thép; 6. gid danh ri tho truc ding; 7. gid cdn thoé dao chiew duo; 8. gid can tho van
nang kvarto dao chiéu ; 9. may nan; 10. dicimg bang lan trung gian, 1. mdy ct lia ding cdt
ddu, duoi bang thép, 12. gid danh gi tinh; 13. cdc gid can tinh kvarto; I4. dwong bang dan
thép dén mdy cugn; 15. mdy cugn thép; 16. bang chuyén thép cugn: 17. san lam nguoi;
18. gian béng tdi xich; 19. mdy cdt chém ding cat doc va cat ngang; 20. xe ldy ddu kich
thicoe trioe khi cdt; 21. may lat tam; 22. buéng thu thép tam; 23. mdy cdt dia ding dé cdt

mép bién; 24. mdy cdt chém; 25. hé chita vay el 260, cdu ruc.

Than truc cin clia cic mdy cdn néng thép bang rong ban li¢n tuc va bin lién tuc co
chiéu dai cue dai tuong img 2500 mm va 3500 mm. Phan Ion cdc mdy dang lam viée hién
nay ¢6 chiéu dai than truc 2000 mm +2250 mm. Cic mdy nay c6 kha nang dap (ng day da

hon céc yéu cdu clia nganh cong nghiép ché tao 616 vé thép tam rong lam thung xe.

Puong kinh truc lam viéc cta cic mdy cdn thép bang rong ban lién tuc va bin lién
tuc, phu thudc vao chiéu dai than truc, nam trong khoang (535+1270)mm, doi vai cac gid
cin tho va (420+815)mm doi vai cdc gid cdn tinh. Duong kinh truc tua cla cdc gid can tho

va cdn tinh, trong dai da s6 cdc truong hgp, nhu nhau va nam trong kKhoing (864+1625)mm.

Truc lam viéc clia cdc gid cdn tho cudi va cua cic gia can tinh dugc ché tad tir gang
hop kim. Cic truc cdn hai 16p (truc long vanh) ¢6 do cing bé mat (75+835)HSh duoe str dung
rong rai hon cd. D& dam bao (6t di¢u ki¢n an thép va co thé truyén momen quay 1dn hon,
truc lam viéc cha cdc gid cdn tho dau tién duge ché tao tir thép \’(’Ji. do cung bé mat
(40+60)HSh. '
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Truc tua clia cdc gia cén tho va cdn tinh duoc ché tao bang thép (dic hoac ren) voi
do cimg bé mat (40+50)HSh.

Cic mdy can nong thép bang rong ban lién tuc va ban lién tuc dugc trang bi cac hé
thng didu khién ty dong hoan toan hoac timg phin. Dé dp dung cdc he thong diéu khién tu
dong, cic may cdn lién tuc va bin lién tuc phai thoa min cdc yéu cau co ban sau day :

e Pam bao do cing cla gid cdn va cac thanh phin clia no (tryc can, 6 lot truc,

khung gia, ...),

e Pam bao do bén va do linh dong cua cac co cdu gitt vong, tao luc kéo cang cho

bang kim loai khi can trong nhom lién tuc,

e Pam bio do chinh xdc va linh dong cua hé thong diéu chinh vit nén va h¢ théng

diéu chinh bién dang (profile) cia truc cdn trong qua trinh cén.

3.1.3. Cdc mdy dic cdn lién tuc

Trong mot vai nam gan day, cung v6i su phdt trién clia cong nghé duc thép lién tuc,
mot thé hé mdy cin néng thép bang rong ban m&i di ra doi : cac mdy dic cdn lién tuc. Kiéu
mdy nay chi ¢c6 mot nhom g6m 4-6 gid can, bo tri sau hé thong dic lién tuc, ¢6 thé ddc phot

duéi dang bang day (30+50) mm, rong dén 1560 mm véi toc do dén 5.5m/phut.

: . o

s | 9

Hinh 3.8. So dé bo tri thiét bi cua mdy diic can lién tuc

do hang Schloemann-Siemag (CHLB buic ) ché'tao:

1, 2. cdc bo phan ciia khuon diic lien tuc; 3. hé thong con lan kéo phéi va dan huong;
4. thanh chén day khuén khi hat dau qud trinh diic. 5. 16 nung lién tuc;
6. nhém gid cdn lién tuc; 7. gid can kvarto; 8. mdy cugn; 9. ban chiia thép tam day

sau khi cat.



Trén hinh 3.8 trinh bay so d6 phan bo thiét bi dién hinh cta kiéu may dic cén lién
tuc do hang Schloemann-Siemag (SMS), CHLB Diic ché tao. Mdy ¢6 nhom lién tuc gom 4
gid cdn, mot 1o nung lién tuc ki¢u ong (tunel), bo tri gitta nhém gid cdn va hé théng diic, ¢o
nhiém vu nuag bo sung va déng déu hod nhiét do ctia phoi trude khi can. Thép bang sau khi
can duoc lam nguoi nhanh dén nhiét do can thiét bang hé théng gian phun nudc va, wy theo

chiéu day, cé thé duoc cuén thanh cudn hodc cét thanh tam.
Cdc mdy dic cdn lién tyc ¢6 cdc vu diém sau :

e  Khai luong thiét bi khong l1én nén von diu tu giam diang ké so vai cdc may
cdan nong thep bang rong ban thong thuong,
e Tiéu hao kim loai khong ding ké. chi phi cong nghé thap, dan dén giam ding
ké gid thanh san pham,
e Rt kinli 1€ doi vai cac nha may nho, voi nang suat =1 triéu tdn nam.
Do cong sudt cua nhom gid can 16n hon cong sudt cua mdy duc phoi nén dé tang
nang suat ctia mdy, nguoi ta c6 thé bo tri hai gian dic lién e di v6i mot nhom gid cdn nhu
trinh bay trén hinh 3.9. Vé6i so do phan bo thiét bi nhu vay, nang sudt cua mdy can ¢0 thé

nang dén =2 tri¢u tan nam.

.
=

3 e

Hinh 3.9. So doé phan bo'thiét bi ciia cdc mdv dic can lién tiuc do hang SMS (CIH B Diic)

xay dung (tai My, Trung Quoc. Mong Co, Malaysia).
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G iy ol b o U thiet by trinh iy iren funh 39 ¢ the san xudt thep
b phae oo e iy 2 R phoi Lt die duy (S0 S0 min. D¢ tany kha nang Cp v
Ay e e vhot o Ly Bgudl ta con e e o 1 mot gia cian the mot chicu thiteh

VO e et Ve phiol HEChIEu diy O i xiig 40 i san mot Lin can.
27 Ry thual cat o cac may in nong thep bang rong buin

Phir e o iae fhap va Lich thude phois uhiet do nung phot trude kKhi can nan
e Rhoang (13U S12507 O Sant khi L nhigt do can hict, fung phot duce dua 1 khoi 1o

CCthen b bang La nbdi thep Chav den gl e,

Py thuoe vao by le ARLEAIE Iéu rong cua phot v chiten rong clia thep thanh pham,
[ i Lan duoe hen hetth (e chicu doe phor loae (hew o do oo hude cin phd bé rong.

Vromg sy b san chis than true canr pha by hon chidu dar phot

3 cae iy can aong thep hang rong bin hien e, qua trinh can rong at cit cie 2id
Ao tien haody thee Chidu doc phor, Gia dinh grirae dimg ddu ticn (thd) co nhicm vu dinhy
ccly w1 v can checw ong cho phot. Lugug ¢p theo chiéu ngang twong gid dianh gi true
dare co the dat CaG G0 mm. Tiep theo, thép duge cin trong gid dinh g1 iruc ngang VO
fong o D do 152239 G o sau khi dinh bong desre xO1 sach bang nude phun dudi ap

ciat TTNINmn 1 70 amed

St o hude van phid be rong dp dung frong truomg hop chict 1ong phoi phicn nho
hom elpcn tong thep thanh pha. G cde miay lien e, bude can phit be rong duge 1ién hinh
haiig ot jan vin trong gul G g Tong. ] ot ¢p rong gid gian rong dat 1@ (40 30 va

o the tinh thew cie cong thie (2.5, 2.0) .

(3 caie miy ban ien tue, bde can phi bé rong tige hicn trong cic gid diao chiéu. K

dov Jé dat i chicu tong cin (et (o the tien hanh va Jan cén.

Pl thuoe vio chicu i phol va Kidu pid cin true dung. thép ¢6 the dong thén duac
ép trong trie Jdimg Vi trge ngang. 2O VO AL ELE VAN nang, qud rinh cin Gén hanh ala trén.
LG cau ot uid cin e dang cho phép thue hien juomy &p Khong qud 20um, ¢6 nghia 1
Ly &p theo chidu pgang xap i bang by gran ong LIn van lrong truc ngang ticp theo.
Vi phuone phdp op nhu vay, ta o6 the dam hio chidu rong cta thép khong thay doi theo

chidw din v mep hicn Kieng biran WE fene qua innh e

Luong ¢p cuc dn o ot | w0 ovan rong Gue ngang g can tho ¢d e dat &

(4035 Khi cian ong ahiom can thes anh g hel Gdien npang cia phol phicn ¢ anh
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haony didng ke den dae drdm chavy et Kim Joat, DO1vor cae phot o6 be mat 1ot do bicn dang
theo chicu cao phan be khong dong déu theo bé ngang phoi nen chicu rong cua thép kKhi cain
bi ¢o fai, co nghix [ chicu rong caa thép saw khi can o nen nho fun so vat kich thirog dinh
prucic. Do vy, phion phed cho cite may cin ndig thep bang rong ban phidi vo do khong dong

dén ngang cua chicu day {do 1o1) nho nhid.

O eide mdy Lien tue, do chidu dai cda nhom edn tho fon t0an 230 neén o5 gian thép
5 trone nhom cin e héw dai éi (130 1o, Trong khodng thoi gtan do nhict do cua cua
thép viam di diang K&, Phy thooe vae chiéu dii ¢t nhom can tho va kich thude ban dau cua
phoi. do chenh fech giin nhict do hia dau va nhict do ket thiic can tha nam trong Khoang

(60 1200, Nhiot do cta thép o khiovao nhon cdn tinh thuony e 1000-=1100YC

Phu thuoe vio do diy cea thép thach phins waso Tuoag wd cdin trong nhom can tinh,

chi¢u diy cta (hep sau khi cian trong nhom can tho nam trong kKhoang (E8 = Emm.

Chi¢u day va chidu rong caa idp ki ra Kbol gid cuoi ciing caa nhony edn tho duoe
Kicm tra bang thict by do wr dong theo nguven 1y Khong tep v Sat~0du chicu rong la =

2mim, sad 86 do chidu dig khong qua 190

Trong dai da so cic tuong hop, sau khi cdn tho, hai dau ol bang thép o dang
“ludi™ hoac “duoi cd™ (nh 3.(01 Nhice ¢o cha cie phin nay turang (hap hon nhigt do cua
toan bo bang thép, nén khi cin trong nhém can tnh, chung ¢o e gav nen uén b mut trye
cdn cie vét hin 16m ma sau d6 & in 1én mat bing thép. Ngoii ra. trong khi van chuyen vi
khi tang mdy cudn bit gitr diu bing thép. cie “duoi ed™ v ~ludi™ de b mic ket viio khe gitta
cic chi tiét may, gay tac hoc, P& toai trif cde su ed trén. trude khi vivo nhom cin tindy, diu va

duoi ctia bang Kim loai duoe ¢t bd ¢ mdy it lia din trude gid ddnh gi anh.

"dudi cd”

Hinh 3.10. Cac dang pho bicn cua lad dd bang thép sac bl e trong pfrein cetny oo

dente et vd diry Cduor e



Gid dinh gi tnh ¢ nhigm vu dinh sach gi 1ao ra trong qud trinh cin (gi can). Luong

ép 16n nhal trong gid dinh gitinh khoang 5%.

Luemg ép tong cong trong nhém cin tinh (lién tuc), phu thuoe vio chiéu day thanh
pham, ndm trong khoang {10+30)% t6ng luong ép. Lugng ¢p trong méi gid cdn duoe xic
dinh bdi cong suat dong co truyén dong, do bén cla truc cdn, dong thai phai dam bao thu

duse thép thanh pham ¢6 chat lugng bé mat. de chinb xdc va ¢du tric theo yeu céu.

Khi van 1dc cin v, < (10+12)m/s, thép duge dua vio nhém cin tinh véi toc do khong
déi nhir di qui dinh trong ché¢ do ép. Qud trinh ¢dn phin diu cua bing thép v cudn nhing
vong ddu tién 1en tang cudn duge ti€n hanh & van (Gc nay (van 16c nap) nham trdnh sy ¢o tac
hée nhu di trinh bay & trén va tao lye kéo cang én dinh cho bang kim loai. Sau dé vin 6e
guay cua cdc dong cu truyén dong cho cdc gid cdn tnh, cho dutmyg bang lan vi mdy cudn
tang d6ng bo din dén gid ui cye dal did dinh. Nhu vay. qud trinh cin trong nhém cdn tinh

thue hién theo hai ché do khace nhau ché d6 chuyén tiép v che do on dinh.

Ché do chuyén ti€p 1a ché do ma khi sy thay déi clia mot hay vai thong s6 (o day
thép can. t¢ do quay cua truc, luong ép. Iue kéo cang bang kim loai, ...) kéo theo su thay doi
cha di¢u kién cdn trong mot hay vai gid cédn. Dic didm vi thoi gian kéo dai cna ché db
chuvén 6icp ph ihuow vio dac tinh cu ddng «o truyén dong va do cimg clia ching, nghia la
mife do thay doi van téc quay clia dong co khi tai trong lén chiing thay déi. Ché dé cdn phan

déu va phin cusi bang kim loai thuge ch& do chuyén tiép (ché d6 kKhong on dinh).

Cic ché do cén on dinh t6n tai dudi hai dung @ can 1y do v can cd lue kéo cing
(hoac luc diy) trong vai hodc trong (it ¢& cdc gid can tinh. Cin v6i Tue day chi c6 thé e

hien trong 2. 3 gid can tinh dav tién, khi do day cita bang thép con tuong do1 16n.

Cén ty do 1 qud trinh cdn khi trong bang kim loai. phin nim giita hai gid cdn ké
ahan, khoug xudt hisn cdc tng sudat doc (kéo hoac nen). Pidu kién cin 1y do s& xay ra kh
(qud trinh cdn tién hanh vt su 160 tal vong tr do, 6 nghia la ién bang thép khong ¢ cdc lue
tic dung tir phia co cdu gitt vong. hodc cin khong ¢ vong véi didu kién ty 1¢ giffa van ¢
can cUa hai gid cin ké nhau Khong cho phép xudt hién cic Jue doc tic dung lén bang ihép
(khong tinh t6i anh hudng cda khéi luong bang kim loai). Trong qud trinh cdn ty do, diéu
kién nang lrong ciu gid can nay khong anh hudng dén nang luong cia gid can khdc. Qud

trindi cén trong moi gid cdn giong nhur trong cdc gid cdn ditng doc lap.

S0



Truomg hop cdn ¢d vong. tao bai Iye 1de dung Lir phia cdc co cau gilt vong, trong
bang thép xuat hi¢n (ing suat kéo doc. ing suat ndy I co s tao lén mai lien quan tuong hé
gilta cdc gid cdn trong nhém lién tue, Sy 16n tai cta e kéo cang (hoac Jue day) dan dén su
phan bo lai cong sudt vi van 16c cin  giita cic gid cdn. Qué trinh cdn nhu trén goi 1a ¢can

khong tu do (cdn ¢ Juc kéo céng hay luc diy).

Sy chénh 1¢ch nhiet do gitta nhimg viing khic nhau cla bang thép cé anh hudmg
ding ké dén dac diém tai cha cic dong oo truyén dong cho cdc gid cdn tinh va do chink xédc
cta kich thude bing thép trong qud trinh cdn. Diédu kién nung va cdn khong giong nhau la
nguyén nhan din Jen sy phan bo vhiét do khéng déng déu theo chidu theo chidu dai @m

thép.

Do thti gian nguéi cla diu trude va ddu sau tam thép khdc nhau, nén gita hai dau
c6 sy chénh léch ding ké vé nhiét do. & cic mdy cdn nong thép bang rong ban lien we va
ban lién tuc, dé chénh léch vé nhidt do gitta hai dau bang thép trude khi viao nhém cdn tinh
t6t (40+60,"C. Khi ra khéi nhém cin tinh, do chenh lech nhiét dd giam xudng con
(20+30)"C. B¢ chénh léch nhi¢t do gitta hai diu bing thép goi la “ném" nhiét.

* nhiét d6 dau trudc

TCeC /

ﬁ\h_“N\_

“ném” nhiét AT

——._’____,_.-—-"1;

nhiét d6 dau sau

Y

S6 thir ty clha cac gia can tinh

Hinh 3.11. S0 d6 bién doi nhiét dé cia hai ddu bang kim loai

trong diéu kién can cé gia i6c.

Dé khac phuc hodc gidm bét “ném™ nhiét, qué trinh can trong nhém cdn tinh ¢d thé

tién hanh vdi gia toc bang (0,05+0,23)m/s%. Hiép tugng giam ném nhiét trong qud trinh cdn
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CO g toe eo the g thich nhu sau < sie thay Jel van e v theo chien tane dan diam dén <
chenh léch ¢ toe do bicn dang ailte b o bing thép Do e do hicn diang o phagy s bang
thep fom huva phao trrde, néin cong tiéu haw ¢hs quad b bicn dang deo. duoe chuvén hod
thanh phiet nang thee dinh duat bio toin nang img. o phin sau bang thep cung fdn hem o
phin dau, ain deisir g cheeh Jech nhict do it hai day bapg Era low S do wing quit
vE st thay dol nhiét do o dau vivenct hang thep tong qua tinh cidn cd g o tnilk bav wen
hinh 311,

Phir thude vao do day va e thép. nhiet do kot thide can nim trong kKhoang

(RO0 = 100

- Thue (& cho thay. de khong déng déu doc clia chiéu diay bana 1hép cin o cic iy
can itng theép bing rong bin ¢6 thd 185 (0.15:025)mm. Pa day o phan didu va phan cuol
bing then thuong 1on hon ¢ phian gitr, do hai dau duoe can & ché do 1y do fkhemg ¢d lue kéo
cang wude khi cdn phan dau v khong ¢6 lue kéo cang sau khi cin phin duoi). €6 (the neu
nhimg nguyen nhan chil yéu sau day gay nén do khong dong déu doc cua chidu day bang
thép cdn

*  Phan bd nhict do khong dong déu theo chiéu dai bang kim loai;

*  Luc kéo cang khong on dinh trong qud trinh cén;

¢ Thu diw g bang kim logi can theo che do ty do

e Cdn vditae da thay dot khi tang din tir van toe nap (1012 m/s) dén toe da on

dinh cue dar;

¢ Thanh phin hod hoe khong dong déu theo chidu dai bang thép:

*  Truc ta vi truce Lim vice hi léch (am.

Ngoin do khong déng déu doc cia chidu day, thép cin & cic miy cdn nong thép
hing réng ban lien tue va ban lién e edn ¢6 do khong dong déu cos chidu diy theo bé
ngang. Ho khong dong déu ngang clia chicu day phu thuoe vao cide yEU 1O e han sau

o D0 uon cong el truc tua va truc lam viee;

* Do gidn nd nhict khong déng déu theo chigu dii cua truc cdn.

Trong trudng hop can thép cacbon thap, lugng ¢p & cic gid cdn inh cuoi cing, nhict

do cin cudi. nhict do cuon 1a nhimg y&u 16 co anh huong dang ké dén s bien ddi 6 chie



cua thép, Nhitng »eu 1o do xdc dinh do bén, kich thude hat viesy phin bo cua Kich thiae hgt
thee vineu ngang bang Wi loai, Thép vor 19 chire hat min, ron déu hoac 10 chtie sementi
plian tan e i dap duoe e Pe thn die thép e6 1o chie pha o duoug &p oy, doi
ey iy gi;i cin tinh cuoi ciing phai kbong nhe hon Fs . phiet do v cuot phdd cao hon
A v phict de cucs pliad thap hon GROPC " Fren hinh 312 ol by anh hiong cui nhiét (o

can cuol vi nhivtdo caon thépaden (O cinte v thep cacbon thip thanh phim.
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Hindy 3.12. dnh hidng ciia nhiét do can cnot( 1) v sthict do cudin thép (1)
den 16 cluie cia thep cacbon Hup
A, dicu kign tof wie, bt dén, o i v 10 Clitre aementit phd g Bohat khong deéw tren
beé it et 10): Chat dat, hite qutdd ctia qud etk Dien dang nuieis D hat e, o g ven

cde tap hop don xementit - I Rt khong déu, e be met hiat pert feo B Bt forgpuct e

Nhiet do cin cuot. nhict do cuon Vit van LoU cin ¢ gid cudr eung co anh hudng ding
k¢ d&n do day viv thanh phan 10p gi tao ra trén bé gt bang thép (i cdny. D¢ gr dé hoa tan
trong qui trinh 1y axit qud (rinh cin néng phii két thic o nhiét do thip nhat cho phép vol

van toc cdn cire dai v gid cuni cung.

Trude khi cudn thanh cuon, thep bang duge tam nguoi nhanb bang he thong gian
phun mir bo tri song song vai duong bang lan dén Ihép'dén mdy cugn thinh 3.13).C0 hii
Kicu he thong lum ngudt chu you Lidu 06 voi phun nude thimh chum tia va kicu ¢é voi phun
audie thagh dong. Nhar he thong Tan nguoi, nhi¢t 4o cua thep giam nhanh tir (800 05'C

xuong (300 630°C.
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(3 cdc hé thong lam nguoi kiéu ddu tién (hinh 3.14-a), céc voi phun b tri & trén va
dudi duong bang lan. Nudc phun tir cdc voi phun phia trén v6i ap sudt (3+18)atm & khoang
cach (750+1500)mm ké tir mat bang thép. Cac voi phun phia duéi, duoc b6 tri gilta cdc con
lan, c6 nhiém vy lam nguoi bang thép va dudng bang. Chiéu dai ctia hé thong lam nguoi
khoang (80+100)m. Lugng tidu hao nude dé ]Jam nguoi thép & cdc may lién tuc “2000”
khoing (300{)+500[))mifh.

Heé thong lam ngudi kiéu phun nudc thanh chum tia c6 hé s6 tan nhiét thap. Ngoai
ra. trong qud trinh lam viéc, cic 16 phun va duong ong hay bi tac do nude ban, lam giam hiéu

qué cha hé thong.

Cic heé thong lam nguoi nhanh kiéu phun nudc thanh dong chay tu do (hinh 3.14-b)
¢6 cuong do 1am ngudi 16n hon va khong bi tic trong qué trinh 1am viéc. Tuy nhién, kiéu nay

¢6 nhuge diém la tinh i 16n, gay khé khan cho qua trinh tu dong diéu chinh nhiét do cudn.

S TTTTTIIL.

‘@@ @ Do Uiw 6-‘$w£ﬁ}9@@ ()

T K
Nhiét
]

Thai gian lam ngudi —

Hinh 3.13. So dé thiét bi lam nguot whanh & cdc mdy cdn néng thép bang rong bdn:

1. gid cudi ciing ctia nhém cdn tinh; 2. dung cu do nhiét dé bang thép trudc va sau khi lam
nguoi, 3. hé thong lam nguoi phia trén bang thép (nuée phun thanh dong); 4. hé thong lam

nguéi phia diweoi bang kim loai (nudc phun thanh chim tia); 5. mdy cuon thép.

Pé khic phuc tén tai cla hai kiéu hé théng lam nguoi néu trén, ngudi ta ap dung
phuong phdp lam ngudi bang cdc dong chiy du6i dp sudt thap (hinh 3.14-c). Cic 6ng dan
nudc, bo tri phia trén, co thé dich chuyén vé hai phia clia dudng bang khi cdn sura chira thiét
bi, khong gay trd ngai nhu hé théng thung chifa nudc kéng kénh cua h¢ thong lam nguodi
bang dong chay tu do.
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Sau khi 1am nguoi, thép dugc cudn thanh cudn & cac mdy cudn. Trong trudng hop
chiéu dai bang thép 16n hon khoang céch gitra gid cdn tinh cudi cung va may cuon (qua trinh
cdn va cuon xay ra déng thdi), cin phai dam bao su déng bo gilra van téc cdn va van téc

cuén nhd hé thong ty dong diéu chinh t6c do tang cuon.

a)
b)
b
L ‘;
| c)
2 |
: ! —=

Hinh 3.14. So do cdc hé thong lam nguoi nhanh thép bang

@ cdc mdy cdn nong thép bang rong ban:

a) phuong phap phun nuoc thanh chiom tia; b) phiong phdp dong chdy tit do;
¢) phicong phdp dong chdy dudi ap sudt thdp.
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3.3, bac diém chia qua trinh ¢an trong nhom lien tue cua cac may cin néng theép

bang rong ban

Piéu kien the tich gay (the tich Kim doai theat 1ot trise can trong | giav) khong dos
theo cac gid cdn leoyen w van thiet J& dam bao qua trink cin on dinh & nhom gid lien e,
Diéu hicn khong doi cia the G giay duoe vidt nhu sau

By (Vg = b vy, - const, {3.1

hnbn\lz'. _'hn-".hv-i\';l-l T T hm 10

frong 6 By b trong img cincu diy va chiéu rong cia bang kun loas v-vin toe thoat cua Kin
loai khol true cin; m, 1 - 8O thi i cha gid can cuol cling va gid edn dau tién cua nhonm len

(s

Vi chidu rong cta bing Kiny logl trong qua trinh cdan ¢ nhom can tinh hén tye hau

nhtr khong doi, nén dicu kien (3.1 «o the vict lai nhu sau

. — . — . : - . .. il
hov, = v, me = Y b v, st (3.0
T (3.2 taco
\|l! -hln | : L h|| > . 11"
\|| - I \rml \'n I '“\'n. \I!..
Im ]'l ! |
hay
\m"_\‘lml ’A‘m . \'m | _\.m N ’}ml"“‘\n-l__\n /"Il—l
P N R o . .
troug Jdo A la he s0 grin da,
h
_tal
h o= o
h,

Nhir viy, dé nhom gid lien tye lam viee binh thudng, van 1oc cin o mdl gid phai
bing tich ca hé 56 gian dii trong gia ciin d6 voi van toc thoat cia kim Joai khoi true cta gid
¢in ding irude no.

Do ¢é hién tugng vugt Huoc, nen vin 1oe thodt coa kun loai bao gio cang Ton hun
villl 10¢ bién cua rue cin. Picu kien khong dol ¢l e tich gay bicu the qua van toe bien

cla true vi do vuot trude cha kun loai co thé vidt nhu sau



h |i\r I (l t Sn ) . lin-ﬂ\‘l [n-l (l * S|=.v|) e h |1l--|v'|'.m |(I + S:|| | ) [% %)
=h ¥ {] - Hn: ) Teunst
Bidt van tdc bién clu true can g gid cudi cling va do vugt trude cua thép trong méi
gid cin, tir (3.3} ta ¢6 the 1ian lugt xdc dinh duge van toe bien cin gl cua true cdn & méi 2l

can. Bieu kién (3.1)-(3.3} goi 1a hing s& cidn cua may lien tuc.

Trong thye &, rit kho din bao qud trinh can ty do theo dicu kién khong doi cia the
tich giay. Do do. qua trinh cdn trong nhém lién tuc ¢ cic mdy cin nong thép bang rong ban
duoe 1ién hinh vér lye kéo cang. ¢ cde gid cdn ddu tién cia nhém cdn tinh, khi chiéu day
bang kim loat con 160, qua trinh cdn ¢ling ¢6 thé tidn hanh véi hee day. Su thay déi cta e
day hay lye kéo cang bang kim loai gifta cde gid cin dén dén si bign dai hing s cua may,
Hang s6 cin cia may lién tue, trong qué trinh can méi loal kich thude sin phim, ¢ thé thay
doi theo thai gian phu thuoe vao su thay déi cua he s6 ma sit (do truc br mon, chdt luong
danh gi kKhong dam bdo, ...). nhiét do cdn, lugng ép, bicn doi clia van t6¢ can. cua luc kéo
cang. ... . Hang 5@ cdn & khong t6n tai khi bang kim loai ¢ khodng gifta cdc gl cin by bicn

dang do kéo cang (chidu rdng bi co lai) hay khi vong thép thay doi.

Cin ¢é lye keo cing khdc vai cin tr do. Lue kéo ciing ¢6 tac dung Tam gidm ap luc
cuia kim loat 1én truc cén, do dé ¢ dnh huong ding ké dén do day cla bing thép. dén do
vUdt trde v tee, dong thet ddn dén sur phan bo lai i trong cla cic dong cd truyén dang.
Lue kéo cang duge tao bt su chénh Keh gita van toc bien cla true cdn & hai gid cdn ké
nhau. Tri 86 cua lye kéo cing nieng trang binh trong nhom lién e cda mdy cdn néng thép
bang rong ban nam trong khoang (1+30)MN/m* hoac bing (0,05+0.5)6; (oy - gidi han chay

coa thép trong diéu kicn nhi¢t do va van 16¢ ¢dn tuong ting),

Lue keo cang trong qui trink cin lien tue duge st dung nhur mot yéu 16 k¢ thuar dé
dam bao sy on dinh coa qud trinh cdn va do vimg cia bang kim loai 1rong truc can. Luc kéo
cang anh hudng dén cdc diéu kién dong hoc clia qud wtrinh cédn lien tuc thong qua do vuot
truce cua thép. Luc kéo cang trude (phia kim loai thodt khoi truc) l;‘uﬁ tang con luc kéo cang
sau lam giam dg vuol tride cna thép. Trong qua trinh cdn tr do, do vugt trude cla thép (S)

¢ thé tinh theo cong thire :
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trong do R, 1 bdn kiah tryc lam viée, mim: v - gée trung hoa (hay gée tdi han), rad; h, 1a dg
day clia thép san khi cdn ¢ gid cdn cho trude, mm. Goe trung hoa, trong dicu Ki¢n cdn khong

¢6 Tue kéo cang, ¢ thé xdce dinh theo cong thic

|- Fﬁ—w_.rad . (3.5)

trong d6 a i géc an kim Jogi, rad; f, 1 h¢ s¢ ma sdt gitra kim loai vt tryc edn khi qua trinb

cdn da én dinh (xdc dinh theo cong thire (2.44).

P& xic dinh do vugt e cua thép trong didu Kién cdn ¢ lue kéo cang, gid tri cua

£6¢ 161 han (trung hod) y rong cong thi (3.4) ¢6 1hé tinh theo cic cong thire sau :

¢ Cong thuc Fainberg

- —— ——2 rad (3.0)

E G‘\ QI_QO
200 26, ) 4f pbR,

e (ong thic Vydrin:

N a[ I — (.J:__ [ b_(_(:lj‘ q".). .I'Eld i\ )\7)
20 2f

)
[
\ “ty }‘ 4f\'p111.ch]

trong 40, Pu. P, - Wong tng ap luc riéng tung binh cua kim loai lén true cian trong Jdicu
kién cdn tu do va co can luc kiéo cing, MN/A® (kG/mm'): b- chidu rong cua bang thep,
m(mm); Q,. Q.- luc kéo cing toin phdn phia trude va phia sau. MN (kG): gy, g, - e ke
cang riéng trung binh phia trude va phia sau, MN/m (kGynun i R, - bidn kinh trie Tam viee.

m (mm); f - hé $6 ma sat, xac dinh theo cong thife (2.44)

Trong trudmg hop can vdi he »0 gidn dai nho, gid i cua goe trung hod tinh theo cac
cong thie (3.6, 3.7) khic nhau khong ding ke, K& qua thue t¢ cho (hay. kin xidc dinh do
VUt trude cia thép co tinh 161 lue kéo cang, cong thire (3.7} cho cde gid tri cua gou trung ho
chinh xdc hon. Do vuot e cua Kim loai can & cdn mily can nong thép bang rong ban nam
trong khoang tir (1.5=2 65 dén (8.0+ 10)%. Nhimg gid tri thdp wong g & cde gid cdn cudi,
cde gia tri 16n twong ng 3.4 gid can ddu ca nhom cin tinh. Tuy nhien. cde <0 héu trén
khong gidi han cho tat vit e trudng hop. Voi nhimg ché 30 op ad e di keo cang Khae, do

vt e theép ¢ the ¢o nhimg <ii m Kbong v rong Khedng ndi tren,
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3.4. Cac théng 0 nang luong cus qui frinh can d cac may cin nong thép bang

rong ban

Luc ép toan phan cta kim loai 1én truc ¢dn xé4c dinh theo cong thiic (2.36).

Pé tinh 4p luc riéng trung binh cla kim loai lén truc, khi cdn trong tryc ngang cua

cdc gid cdn thoe va cén tinh, ta co thé sir dung cdc cong thic cla Txelicov va Korolev.

a) Cong thic Txelicov {cho truémg hop cdn w doj, ap dung cho trudng hop
Li/h >1:
2h, fh,,\ {h“

b
, = LIS -— —= . MN/m” (kG/mm 3.8)
P ! Aho-l hlJ b, | (kG/mm’). (

|
[

b) Cong thirc Korolev (cho trutmg hop can ¢o lye kéo cang, nlumg khong tinh td1 hod

bén cia kim loai do bi¢n dang) :

-1
4 [ 2 YT hﬂ_ ‘l
= q, 8 g, 0 : . ,
P = SIf 50 —[? 51 + 5 S—M [l —5 — 1}, MN/m® (kG/mm®) (3.9)

o

trong d6, G- - gidt han chiy cua thép can & nhiét'do, 16¢ do vi mitc do bién dang tuong tmg,
MN/m’® (kG/mm?); h,- do day cla thép sau khi cdn & gid cdn tho trude, m (mm); hy- chiéu
day ciia thép tai 1iét dién trung hod, m (mm); Ah- lugng ép tuyét dsi, m (mm); €- luong €p
wrong déi; g, q,- Wong ung lugng kéo cang riéng sau vi trude, MN/m® (KG/mm®); 8- hé 56
xdc dinh theo {2.40}.

Ty 568 hyy/h, ¢6 1hé xic dinh theo cong thirc
u I 6
| 2 h
1+, 1416 1) "¢
hy, \j ( ( : ht}

= : (3.1
h, d+1

v h- 13 do day ctia bang kim loai trude khi cin.

Pé don gian qud trinh tnh todn, ap e riéng trung pinh cua kim Joal 1€n truc cin,
trong trudmg hyp cin ur do, €6 thé xdc dinh theo do thi hinh 3.15, phu thude vao he GRS

lwong ép tuomg doi €
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P

1,15 o4

Hinh 3.15. Do thi biéu dién quan hé p“%l 56. = f(e,d).
/! L] T

Ap luc riéng trung binh khi cdn trong truc dimg ctia cdc gid van nang co thé xdc dinh
theo cong thirc (2.46). Gi6i han chay (o) tinh theo cong thirc (2.41) hoac theo do thi Dinic
(hinh 2.16).

* Khi xdc dinh dp luc toan phan cia kim loai lén tryc can ¢ nhimg gid cdn tho va
nhimg gid dau ctia nhém cdn tinh, ta o thé xdc dinh chiéu dai cung ti€p xiic theo cong thice
fi= \/Ah—RL . & nhimg gid cdn tinh cudi cung, lugng €p tuyet doi khong 16n nhung do do day
ctia bang thép nho, nhiét do cdn thap, nén dp luc rieng trung binh ¢6 thé lén t6i (400+500)
MN/m? [ (50+60) kG/mm’] va hon. Khi d6 bi¢n dang lin dan héi cua truc can trg nén ding
ké va chiéu dai cung ti€p xiic ¢6 thé tang lén 25% hoac hon. Do vay, khi tinh todn dp luc
toan phan ctia kim loai 1én truc cdn ¢ cdc gid cdn tinh cudi cung, chiéu dai cung ti€p xuc
phai duge xdc dinh trén co s6 bién dging lin dan héi cua truc cdn (xem chuong 4).

Khi cén & cdc gid cdn tho truc ngang va cdc gid can tinh trong diéu ki(:& khong co
luc kéo cang (hay luc ddy), momen cin ¢6 thé tinh theo cong thic (2.48). He so cénh tay
don ctia momen co thé tinh theo cong thic 1y thuyét (2.49) hodc theo cong thitc thuc nghiém

cua Xafian :

|
y = 0,498 — 0,0283 —— . < (3.11)

1

Momen cén trong truc dimg xdc dinh theo (2.50).
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Cong sudt va momen dong oo § cde gia can dio chiéu cia cdc mdy cdn néng thép
bang rong ban x4c dinh theo phuong phap trinh bay & chuong 2. Phuong phip nay con €6 thé
dp dung d€ tinh momen va cong suat dong co cua céc gid cdn tho lién tuc ciing nhu cla cac
gid cén tinh ¥am viéc frong diéu kien khong cb sy tang 16C va1 lire kéo cang. €6 diéu, trong
truong hap nay. do & vdng quay cua dong co rong qua trinh cdn Khong déi, nén momen

dang trong cong thic (2.52) bang khong.

D& tinh momen va cong sudl dong co ¢ha cdc gid cdn thude nhom lien e trong dicu
kién cin c6 luc kéo cang, cac gid i M7, va M7 rong (2.52) phéi duge Xac dinh cd tinh 18

Jyc kéo cang clia bing kim loal.
Momen can (M) trong diéu kién ¢6 luc kéo cang c6 thé xdc dinh theo Txelicov:

M, = (py Inp+a, +4 JR, (1+S), MN.m (kG.mm) (3.12)

trong d0, pg- ap lue riéng lrunghﬁ‘mh ciia kim loai lén truc cdn Kac dinh khong tinh 161 anh
hudng cua luc kéo cang, MN/m? (kG/mm?); 1.S- tuong ing he 56 gidin dai va do VUt trucc
ciia thép trong gid cdn cho LrUGC; e, - luc kéo cang fiéng sau va trudce, MN/m? (kG/mm);
F,- dien tich 1iét dién ngang cua bang thép sau khi cén trong gid cdn cho trude, m’ (mm’);

R, - bdn kinh tryc lam viee, m (mom).
Cong sudt dong cd truyén dong cho gia can, N, tinh theo cong thirc

N =T

m= ;\/1“.“
30

s KW (3.13)
trong d6 M,,- momen uen fruc chia dong co truyen dong , KW 0, - 50 vdng quay cua ddng

ca , vong/phit.

Tt ca céc cong thifc ding dé tinh momen vi cong sudl can trinh bay trong muc 2.5
va trong muc nay, chi cho phép xic dinh nhimg gid tri ¢dn tim trong diéu ki¢n can on dinh.
Nhimg két qua nghién ciiu cho thay, momen cdn Khi tryc an thép 1on hon momen khi gia
trinh cdn da 6n dinh do gid cdn bi bi¢n dang dan héi. Hien tugng nay pho bién doi véi cac
gid cdn tinh cua cac mdy can nong thép bang rong ban. & cic gid can nay, lugng ép tuyét déi
nho ma dp luc coa kim ioai lén truc can jai 16n. Trong bang 3.1 trinh bay cdc gid tri thuc
nghiém cha hé s6 qua tai khi truc can an kim loai k, € K= Mo e Mea s V01 Me e M., - tuong
{ing Momen ¢an cyc dai khi truc can an thép v momen can khi qud trinh can da on dinh) va
cdc 6 lieu vé dic diém phan b momen gifta cdc truc truyén spinden. Su dung cdc so ligu

trong bang 3.3, ta €6 thé x4c dinh momen can khi truc cdn an kim loai :
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M = kaMc‘o.'l\-'1N.m{kG.mm) (3.14)

JORTTR N

Bdng 3.3. Gid tri cua hé 56k, va dee diem phan D maomen gitua cac e

spindet trong gud trindt cdn thép banyg & nhédm lién tic, may 1680

Thong s0 N" gid cin cia nhém cén tinh (lién tuc)

1 2 3 4 5 6

*

325 2.8 2,15

L]
—
h

He s6 qui tal khi truc can

in kim lol a1 | 1208 | re2e | 1624 | 1722 | 1720

Phin momen duge truyen

\ _ 70 60 05 63 62 60
bing mot truc spinden l l

(*) 11 56 la gid try cife dat, i sl gid tri trung biad ciie é so'k,.

Kiém tra do qud tai ¢ha cic dong ¢ mot chiéu, truyén dong cho cic pid cdn cua
ahém lien tuc, 6 tinh 1¢i momen cian cye dul Khi truc cdn an thep, tién hiank theo cong thiic
Sau

kM

Mm\m wo DL (3.15
' k

trong dé, M, - momen cdn cye dai khi qua trinh can da on dinhs K- he soqua RIRIRES Y
dong ¢d dién mot chidu (xde dinh theo 1y lich dong coy M- momen dinfe e cua dong
ey
3.5. Ché do ép trong nhom can thé va can tinh cba cac mdy can nong thep bang rong
han

Tinh todn che do ép wong cic ahom can tho va cdn tinh la xic dinh luong ¢p, van
(Ge cdn, e cin, cong sudt cdn irong moi gid cdn, nang sudl mdy, ¢é tinh 131 anh huong cua
ché 8o ¢p dén chit lugng bé mat, do chinh xic vé kich thude va 1o chie kun tong cla thép
(hanh pham .

3.5.]. Che da ép trong gid cdn tho

D61 v6i cdc gid cin the, ché do ¢p hop Iy phai thod man cic yeu cdu sau

98



e Lugng cp tong cong trong nhom can tho phai i nlat uham duy i nhiet dé can
CHO:

o Ap luc wan phin cla kim loal len tryc cin 0 i g phii duge ¢hon sae cho 1di
trong 1én cic chi ticl cla gid can va dong v truyén dong nim trong 2iGi han cho
phep;

o B piam thai gian cinh may trong nhom cin nnb, so heong chicu day cua thep
sant mbom cin tho, rong toan by chung luat san pham ¢ miay, phat thap uhat

cha phép.
Nhict Jdo cta thép khi cdn trong nhom cin tho ¢6 the tuh theo vong thie

L0}
B K (3106)

trong d6, T, T, - tuoug (g nhigt do dau viv nlugt do cuoi grar dean ngtod cli thép, Kit- thoi
gian nguol cua thép. bhing éng thon gian cdn v (hot glan g, s b chiea diw cda thep
rude khi cin trong gid cho truoe, Thot glan T cho mol cap gri can bat ki, phar thuge viw
chidu dai clia thép sau gid can trude 1, vin lou can trong i cin o v khoang cich pu
hai gid cin | v van toc di chuyén e thep tren dutng bang lan trung RTINS

S U B T

f= T RN (317
W M
" |I

rong do. I, - chicu dai phot ban daw, me L, - e sd g dig (o cong. ke vt trong gid edn

truoe.

Luong ép cue dat trong Mot g cdn e e Gk hor gid 1 cda goc an eure dat cho
phép, ¢ ben cua true cén hode cong st cli dong oo uven dong, Ce ket qua nghicn ¢ini
va thue (¢ cho thay, khi ¢dn trong cic e gang Gioi bidn (rang bé mat. goc an cye da ¢ho
phep hang 1370167, o s ae tris gt b che e bimon) - 16" =17, trong cdc true thép

M - 167 18, trong cac frge thepeti - 1970207

Lugng ¢p cire dai theo goe an ldn ahat oo thd tinh theo cong thie (2.70). Lucng €p
cue dat theo do bén cta true Nde dinln can Ctt vio dp e cue dat cho phép ena Kim loa én

vrite cidn, tinh theo (2,72, 2.73,2.74. 2.7
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Qu4 trinh tinh todn che do ¢p cho céc gia cdn tho cha cic mdy can nong thép bang

rong ban lién tuc gom cdc bude sau

¢ Xic dinh lugng ép rong cac gid ciin truc ngang can o vio gée an cue dai chio

phép.

Luong &p ong cong trong ohor cin ihe ddug 70 % + 85% ©@éng lugng ép. Tang
luong ép trong cac true ding xdn xi bing 4o chénh lech gifra chiéu rong cha phoi va chién
rong cha thép thanh pham (20mm <34 yam} cong vGi hong gidn rong woeng qud trinh cdn ¢
cac gia cdn tho trye ngang.

Luong gidn rong kil cAn rong e ngang c6 thé 1inh theo cong thirc :

-

Ah {
D,]]L._”l \r
2h ol 2

¥

. 1 318
A! —;i-—-J mm {3.18)

trong dé Ah - luong ép tuyet doi, mum; h,- do day clia thép trude khi cin, mm; R, - ban kinh

truc lam viéc, mm: - he s6 ma sat khi qud trinh cdn da én dinh, tinh theo (2.44).
e l'inh &p luc cyc dai cho phép cuia kim loai ién tryc cidn.

e Tinh dp luc riéng trung binh vi dp lyc toan phdn cta kim loai lén tryc can. ap lue
toan phin tinh dugc phai nho hon gia tri cye dai cho phép. Truimg hgp nguoc lat,

phai giam lyc c4p baug cich bt luong ép.

s Xic dinh momen cdn va 14i cla cdc dong co truyén dong. Néu tai tinh duge cia
dong cd 16n hon do qud i cho phép hodc didu kién nung néng cua dong co khi
kiém tra khong dim bao, qué trinh tinh 10dn phai lap lai rén co 53 giam bét

hoic phan bo lai lugng ép giffa cdc gia can.

e Chinh lai lugng ép da tinh nham tao s6 luong chiéu day sau khi can trong nhém
cdn tho thidp nhdt. Lugng ép sau khi chinh phai dim bio thod mén cic ytu cdu
vé géc an, do bén clia tryc cdn va cong sudt cuia dong co truyén dong.

Trong bang 3.4 trinh bay cac ché do ép trong nhom can tho cia may lién tuc 1680.

Yéu cau d6i voi ché do €p trong nhém cén tho cha céc mdy can nong thép bang rong

ban ban lien tuc tuong ty nhir di trinh bay doi véi nhém can thé clia may lién tuc. Tha ny va

phuang phdp tinh toan ché do ép trong cdc gia cdn ddo chiéu trinh bay & chuong 2.
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Bang 3.4. Céc ché' do ép trong nhém cdn tho ctia mdy cdn lién tuc 1650

can tho
cd L. mm

yoc an kim low
kG/run’

loai kén fruc cdn, T

N" gid can trorg nhom
kim loai 1én truc cén,

|
|
|
|
|

Momen trén truc cin lam
viéc, T.m

!

; A}! luc toan phan cita kim
i f\p hise riéng trung binh cia

; Chidu diy kim lnai sau din
& Logng ép v yét Jo1, imm

Thep bang (2 ‘i X 13601mm lu slab (l 15 x 1370 X )mm (Ihcp 08 kI
“Giaddnhgitho | 943 205 | 12T . 680 52 6590
1 70,1 244 13"12" 1090 8,50 (44,4
2 50,0 200 | 12300 | 850 1 675 73.90
3 | 345 155 1oiye 690 7.40 4430
4 230 11.5 1174 \ 705 8.85 344
Thep bgng (5% ]4OU]mm nirshab (127 x 1420 x 4?00)mm { LI ?LH
_____ Ty e e R
! | 75.40 29.0 1418 11250 8,50 (44 |
2 56,00 20,4 12°51° sto | 623 | 7o i
3 33,50 7.5 1356° 650 | 644 1 as1 |
________ 4 26,00 125 | s 705 82| w3
Tht:p bdll" [33 l()b{))mm !u sldb (1 50 X 1010 X 40(}0)111111 { Cr, A 5
_______ A o w0 1 e e
[ 82 3 14750 tso w3 i |
2 51,2 308 1 150 o Lomes | g
3 319 440" 1 %37 6 |83
4 23 E I o l 076 RS | JERE
Gid danbiaitho | 93 2'0 ! pror 70 | 6389
i 69 2 13y 20 8.6 : 129
2 5 81 orset o 70 705 1667
3 35.2 (55 13ty | 635 L 735 41,6
: 3 235 ot L s6s L4 | 418
- - o R R
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3.5.2. Ché do ép trong gia cdn tinh

Che do ¢p i w trong nhdm cdn tnh (lien tue) cha cic midy cdn nong thep bang

ronw ban phii thod miin-cde yeu ciu sau

o P& véi mot loai kich thude thép thanh pham cho trude, nang sudtl cud nhém cén

tinh phai ldn nhat:

» Thép thanh pham phai ddp (g dude cic yéu ciu vé kich thudce, do chinh Xdc,

chat luong bé mat, ey tinh vit 16 chife &€ vis

e Ap luc cta Kim logs 1&n truc cdn khong duge vuat qui gid tn cho phép xdc dinh
yen co s& do bén cta cac chi tiet gid can. Cong sut cdn phai tuong ximg véi kha

nang chiu tai va thod man diéu ki¢n sung nong clia dong cd truyen dong;

o Luong ép va van 16c cin phai phan b theo cic gid cin sao cho vige didu chinh

nhém cin tinh dun gian va ton it thor gian nhat.

Van 16¢ ¢in & cic gid duge chon sao cho nang sual cha may dat duoe mic 101 da che

phép v nhict do cdn CUOL 101 1

0 gidm nhi¢t (AT) cua thép trong qud trinh cdn & gid cian chio trudic ¢& thé tinh theo
cong thiic

AT = =AT,, + AT, + AT | (3.19)

trong 6 AT, luong nhiet gia tang do bien dang déor AT,~ do gidm nhi¢t do bic Xa;
AT, do pidam nhict do lam nguodi bang nudc va do trayén nhi¢t cho cic chi tié1 miy cdn uep

xiic voi bang kim loat (rue cdn, dudng bang lan, ...).

Neu biet nhigt dg coa thép khi di vao nhém cdan tnh va khi ra khot gid can cuol
ciing. ta c6 thé xic dmh mét cdch gan dang nhi¢t do cla thép trong mdi gid cin theo cong
thiic sau @

(’!‘ -T )h (h
Poop o Am R e
=1, T h L ; | LC (3.20
i m
trong dé, T, h,- twong (g nhiet do va chiu day cta thép khi ra khoi nhom can tinh; T-
nhiet do cla thép Lwong g chiéu day h, °C; T, hy- tuong ing nhiét do va chidu day cua thép

khi di vae nhom can tnh.



Peé tha duge thép thanh pham ¢é dé khong dong déu doc va ngang cua chidu day
nho nhat, ta chon lue cén trong cic gid cén tinh dau ucn Xap xi bing nhau, con ¢ hai gid cin
cusi cing lue cin giam dan. Vai muc dich do, lugng ¢ép 1uong dai o gid gdn cuol thuong
giam xuong con 25% va & gia cudl cling - 15%. V6l luong ép nhur vay lue cdn & it cin cudi

ciing bang Khoang 45% va ¢ gid gin cudi hing khodng 704 Tyc can trong cde gia dau.

Phan bo luong ép cho cde gid cdn K yeu to quan trong quyct dinh do chinh xdc ctia
thép thanh pham. K&t qui nghién cifu cho thy, do khong dong déu cua chiéu dav bang kim

loai & nho nhat khi lugng €p phan bé theo s do rink bay trén hinh 3.16.

4 € % <d> T

+ +
Ne° gia can Miic do bién dang, %

Hinh 3.16. So dé phdn bo lung ép cho

. Hinh 3.17. Andt hucne cua nuic do Dién dang o
cde gid cdn tinh cua may can nong thep

gid cdn cuot cting deén kicl thioc hat tring

beine rone ban. .
BIONg bindi <d>.

Doi vai cic loai thép bang dung cho d'{lp; sau, kich thude hat dong vai trd hét st
quan trong. Kich thudge hat phu thudc vao mic do bien dang ¢ gid cidn cudi cling. Anh
hudng cia mic do bicn dang cudi dén kich thude hat trinh bay trén hinh 3.17. Thudng, luong
ép bang 3% +8% la luong €p 16t han. Khi mdc do bién dang nim trong khodng téi han, kich
thudc hat tang vot dén muic cue dai, 1am cho tinh dip duge ctia thép bi giam di. Hién tuong

nay phai dugc dac biét chi ¥ khi chon luong ép cho gid cdn tinh cud1 cing.

Tai ciia cac dong co truyén dong cho nhom cin tinh ¢6 thé ¢é Gie dang phin ba sau
(hinh 3.18) :



S do | - Dong co cla cdc gid cdn dau chiu tai toAn phan (cong sudl tugng duong,
N, bing cong suat dinh mic, Ny (3 hai gid cdn cudi, tai glam di. So d6 nay dp dung cho
cac trudng hop khi lugng €p tdng cong trong nhom cdn tinh 1on hodc khi thép can c6 trd

khdng bién dang i6n.

Piéu kien nupg néng cua cic dong co dign mot chidu quay véi vau 15c co dinh dwge

Kién tra theo cong sudl tuong duong, Xdc dinh shu sau :
IR HN
b, +N
N, = |I mim e n W (3.21)
\ i'I'I! + [‘u'.

trong 46, N,,- cong suat dong co trong mot lan can, kW1 N,- cong suat dong co khi chay
khong tai, kW; t,- thdi gian tai (thdi gian cla mot 1an cin), s: G- 1hoi gian nghi gitta cdc ldn
cdn, s.

Ser dé 2 - Tai cuc dai cta dong co phan bo & 1 hoic 2 gid cdn dau tién, sau d6 giam
dan cho dén gid can cudi clng.

Ser dé 3 - Tai dong co phan bo giam dan tir gid cén ddu tién dén gid cdn cudi cung.

Tai & gid cdn unh dau ten clng thp hon gid tri cue dai cho phép (N < Noen)-

N, kW
N

n R 4 m-1 m

Hinh 3.18. So dé phdn bé'tdi cho cde dong cof truvén dong criu nhom

gid cdn tinh, n, m - 36 thit e ciia gid cdn ddu va gid cdn citdi.
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Qud trinh tinh todn ché do ép cho nhdém can tinh bao gom cic bude sau

e Chon luong ép cho cdc gia cdn. D6i vai cic miy cd nhom cdn tinh gdm siu gid

cén, luong ép riéng trong mbi gid phin bd nhur irinh biy trong bang 3.5 . Luong ép

16ng cong trong cde gid cn tinh bing (15+30)% tong lugng ép phoi.

e Chon vin tdc cdn & gid cudi ciing. sau d6 xdc dinh van t6c ¢dn cho moi gid cdn

theo didu kien khong déi cia thé tich giay. Tinh van t6c bien ca tryc cdn theo dicu

o v
kign 7!

=v,(1+9)

. sau khi xidc dinh do vuat wude cua theép.

Bdng 3.5. Phdn bo higng ép rieng cho cde gid edn cia nham can tinh

Gid can N"1 N2 N3 N4 N"5 N6
Luong ép, % 40-+55 30+45 25+35 20:30 15425 10=20
Bdng 3.6. Cac ché'd¢ ép trong nhém can tink ciia mdy cdn lién tuc 1681)
_ \3 ! - - 'E - B - T o
=Y : :—: = (j) 5 E"'
5 E 2 2 = °o | 2g z
e 5 e | Fe., | £ EE »
oL £ = = 2 e £ = g &
3= S g 5 N= s B = ¥ 3]
g 2L | ZE S wgE 0 g2 0 22 i
= = BT Nl =0 = 5= >
=0 3 ° 0 U D= 25 g = S
-t ¥ )
(1 (2) (3) (4) (5 (Y )] (8)
T hép hang (2.5 x 1510) mn i kich thuree saw cdn tho (23 31810 e {thdp O8 kil
- . N -
11,74 11,26 1,52 21,4 1910 73,7 3960
1.6 4,14 2,35 26.0 1440 44,5 4130
4.96 2,64 3,60 334 1517 253 4070
3,74 1,22 4,77 36,7 1183 18.1 4410
2,84 0,90 0,35 36,5 1047 12.6 3780
| 2.3 0,34 7.15 344 624 6,92 1940
I . |

105



Bang 3,6 {1iép theo)

(1 (2) (3 (4) (3) (6) : {7 (8)
Thép bdng (3 x 1400) mum tix kich thuede saie cdn tho (25 & 1400) mm (Cr, 3 ki)
1 13,4 6 | 124 | 170 | 1435 | 833 | 3870
2 8.25 5,15 2,02 24,2 1380 427 3840
3 5.7 2.55 2,92 376 1577 31,8 3930
4 4,27 1,43 3.90 41,3 1360 21,5 3990
5 3.24 1,03 5.14 36,5 1020 12,1 2990
6 30 0,24 5,55 39.5 604 4.1 845

Thép bang (4 x 1030) s tix kich thurde sau cdn tho (21 v 1030)

nun { thep XISHTOT )

1

2
3
4
5
6

13,92
8,60
7,05
5,59
4,66
4.0

7.08
4,32
2,55
1,46
0,93
0,66

1.37
1.99
2.74
3,42
4,10

4,78

40,1
46,0
55,5
59,0
62,4
56,6

1985
1829
1775
1496
1353
1012

84,0
38,7
34.6
283
16,0
12,1

3910
4330
4010
4400
2800
| 2130

Thép bang (2,5 x 1030) mm tiy

Fich thuoe sau can tho

(24 x 1030) mae  thép 25X CA)

1

LS S

o W

12,28
7.12
4,74
3,46
2,78
2,50

11,72
5,16
2.38
1,28
0,68
0.28

1,55
1,99
2,99
4,10
5,10
5,67

30,6
354
49,0
52.8
53.8
36,6

1924
1503
1530
1258
993
434

91.3
S5
309
216
14,7
2,8

3450
3500
3260
3400
2480
605
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o Tinh dp luc riéng trung binh va dp luc toin phin cta kim loai 1én truc cdn & mot

gid. & cidc gid cdn cudi, khi tinh dp lye ¢in, phai tinh 1 lin dan hdéi cioa truc trong

viing tiép xic vdi bing kim loal.

e Xdc dinh momen vi cong sudt cdn cin thit ¢ mdi gid cdn. So sdnh syt phan bo

cong suat theo cic gid can vdi so dé hinh 3.18. Chinh lai luong ¢p néu su phin bo

cong sudl khac nhicu so vdi so dd 181 vu.



o Kiém tra d6 bén chia tryc cdn (do bén xodn ciia ¢é truc 1am viec dan dong, do béa

uén clia truc ) va diéu kién nung ndng cha dong ca truyén dong.

Trong bang 3.6 trinh bay cdc ché do ép trong nhém cdn tinh clla mdy cdn lién tuc
1680,

3.6. Can thép bang ¢ cic may cé thiét bi cudn thép trong 10 nung va cdc may kiéu hanh

tinh

Mdy cdn ¢6 thi¢t bi cudn thép dat trong 10 nung vi cdc mdy cdn kiéu hanh tinh ding
dé can thép bang véi ching loai rong, trong diéu kién khoi luong san xudt nho. Cic may nay
c6 thé can thép bang thanh pham cé do day tir 1.2 mm d&n 8 mm, rong dén 1525 mm, tir cic

madc thép hop kim va thép cacbon.

Céc mdy c¢6 thiét bi cudn thép frong 10 (mdy Stcckel) gém mot hoac hai gid dédo
chiéu b6 tri n6i ti€p nhau. Phoi cho mdy thudag 1a phoi phién hodc thoi €6 khoi lugng dén 12
T. Van toc¢ cin cuc dai ¢ cdc mdy nay dat (6+10)m/s. Nang suat khong quéa 04 trigu tan '

nam.

Cdc may Steckel mot gid gdm mot gid kvarto dao chicu, hai 1o budng chita mdy
cuon dat & hai phia, cich gid can (5+7)m. Pé tang kha nang €p cla mdy va nang cao chat
luong bé mit thép thanh pham, cde mdy Steckel mai déu duge thigt k& v6i hai gid cdn, gid
dan tien (cdn the) 1a gid van nang duo hodc kvarto, gid thi hai (cdn tinh) kvarto duge trang

bi hai may cuon dat trong 10. Cdc may hai gis cé thé cén ca phoi phién 1an phoi thoi.

D€ nung phoi trude khi cdn va tinh chinh thép thash phim, ngudi ta su dung cdc

thiét bi giong nhu & céc mdy cdn nong thep bang rong ban lién tuc v ban lién tuc.

Trén hinh 3.19 1a so d6 bd 1ri thiét bi cla mdy Steckel hat gid “1200". May cén theép
thanh pham day 1.5 mm d€n 5 mm, rong dén 1030 mm, tit cdc mdc thép kKhong gi, thép

cacbon, thép bié€n thé.

Miy Steckel “1200 gém mot gid cin tho van nang dio chiéu duo va mot gid can
tinh kvario. Truc ngang ciia gid cdn tho ¢d dudng kinh 850mm, chiéu dai than tuc 1200mm,
duge truyén dong tir dong ca cong sudl 2950kW. Truc dimg ¢6 duong kinh 600 mm, chiéu
dai than truc 900mm. Méi truc duge truyén dong tir dong cd riéng. Gi4 cdn tinh (hinh 3.20)
6 kich thudc truc (62071250x1200) mm, dugc trang bi hai médy cudn thép dat trong lo. Cic
truc ¢dn duge tuyén dong ti dong cd dién mot chidu, cong suat 3000kW. Vin toc cdn cuc

dai 7 m/s. Cac mdy cudn co tang cudn duce ché tao tir thép bén nhiét va duge lam ngudi
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bing nudc. Lo dot bang khi, nhiét do nung khoang 1000 “C. Vom va wong 1o ¢6 thé thio da
dé dang. Gia cdn tinh con duge trang bi cdc con lan kéo & hai phia nhdm tao luc kéo cang
bang kim loai va dan dau bang kim loai vao gid can hay vao lo.

FJ H 1%
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Hinh 3.19. So dé b6 tri thiét bi ciia mdy Steckel hai gida 1200
I- gian 16 nung; II- gian mdy can ; 111- gian déng mdy dién: IV- gian chita va chudn bi phoi.

1. 16 nung (16 giéng); 2. xe chd thoi; 3. mdy ddy; 4. ducng bing Ién chdt phoi; 5. 1o nung lién
tuc; 6. dicong bang lan nhan thép: 7. gid can tho van nang ddo chiéu duo; 8. may cdlt;

9. duomg bang lan trung gian; 10. mdy cuon thép dat trong lo; 11. gid can tinh ddo chiéu
kvarto; 12. duong bang Iin ddn thép dén mdy cuon; 13. may cuon thép; 14. san van chuyén
phoi phién; 15. gid chita phoi phié n: 16. may xép phoi phién thanh chéng; 17. cdc chup lam

nguoi ddn; 18. gia ké phai khi lam sach bé mar; 19. mdy dao phot; 20. xe van chuyén;

21. cdu truc.

Trong truong hop céan tir phoi thoi, qui trinh cong nghé tién hanh theo thit tur sau:
thoi, sau khi nung trong 10 gi¢ng 1 dén nhiét do _cén thiét, duoc can ¢ gid cdn tho van nang
dio chidu duo 7 thanh phoi phién. Sau khi cit ddu dudi & may cat 8, phoi phién duge chuyén
dén bing san tai 14 dén cdc gid ke 18 dé kiém tra khuyét tat va lam sach bé mat. Ti€p theo,
cic phoi phién da tdy sach bé mat dugc nung trong 10 lién tyc 5 sau d6 chuyén theo dudng
bang lian 6 quay trd lai gid cdn tho 7. O day, phoi phién dugc can dén chiéu day cén thiét
chudn bi cho gid can tinh. Sau khi cat ddu duoi 0 may cit 8, thép chay theo duong bang lan 9
dén gia cdn tinh 11, c6 cdc mdy cudn dat trong 16 10. Pau trude cua bang thép, sau khi can
lin ddu tién trong gid cén tinh, duge dua dén mdy cudn dat sau gid cdn. Lan cdn tinh dau tién
duoc tién hanh véi luc kéo cang phia trude. Khi diu sau cia bang thép ra khoi gid cdn, mdy
cuén va truc cén dimg lai. Cdc con lan kéo lic nay lam nhiém vu giif ddu sau ctia bang thép.

Sau khi chinh lai khe c4n dé dim bao luong ép trong lan cin thu hai, qud trinh cdn ti¢n hanh
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theo chiéu nguoc lai véi van t6c nap. Khi dau bﬁhg thép dugc kep chit trén tang cudn. van
t6¢ can tang dan dén gid trl én dinh. Liic nay qué trinh cdn ti€n hanh véi luc kéo cang & ca
hai phia. Nhimg ldn cdn ti€p theo lap lai tuong tu. Trong lan can cudi cung, cdc con lan kéo
duoce nhic 1én va bang thép sau khi cdn chay theo duong bing lan 12 dén mdy cudn 13. 0

day thép dugc cudn thanh cuon trude khi dua sang bo phan tinh chinh.
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Hinh 3.20. Gid can tinh ddo chiéu kvarto “1200” 6 thét bi cuon thép ddt trong 1o.

Ché do ép cho gid cén tinh tinh hoan toan giéng nhu cho nhém cdn tinh cua cidc may

can néng thép bang rong ban lién tuc va ban lién tuc.

" Trude Kia, céc loai mdy cdn c6 thiét bi cudn thép trong 10 duoc str dung rong rai dé
can cac loai thép khong gi va thép khoé bién dang. Hién nay cong nghé c4n cdc mac thép ndi
trén ¢6 thé tién hanh & cic mdy cdn néng thép bang rong ban lién tuc va ban lién tuc, do vay

viéc xay dung cdc mdy cdn dio chiéu c6 thiét bi cuon trong 10 han ché& nhiéu.

Cic may cin kiéu hanh tinh (may Sendzimir) gdm hai gid can : mot gia hanh tinh
(hinh 3.21) va mot gid cdn Ja. Cic truc lao thép dugc lap rap trong cung mot gid véi cac truc

hanh tinh. O mot s6 mdy, ngudi ta dat hai doi truc lao thép lién nhau. Trong mot vai truong
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hop, trude gid cén héinh tinh con c6 gid lao thép truc dimg, c6 nhiém vu danh gi va tao mat
bién tron cho phoi. Trude khi cén, phoi phién dugc nung trong cdc 10 lién tuc. Dé tranh cho
phoi bi udn cong, gifta cdc truc can hanh tinh va céc truc lao thép ngudi ta dat cdc tam dan

khoé. Bang thép sau khi cdn 0 gid cén 1a, duge cudn thanh cuon 0 mdy cuon.

Truc lao thép cla cdc mdy Sendzimir, kich thudc (450+900)rnm><(450+1450)mm,
duoc truyén dong tir dong co dien mot chiéu, cong suat (20-600)kW qua hop giam toc.

Gia can hanh tinh dugc tao boi hai truc tya va nhicu truc lam viéc (40+52) quay
trong 16ng nho luc masit véi céc truc tua dan dong. Truc tya va 16ng quay theo chicu cdn vai
van téc khac nhau. Van t6c cua truc tua 16n hon van toc cua 16ng, nén dudi tic dung cua
masat, cdc truc hanh tinh (truc lam viéc) quay theo chiéu nguoe chiéu cdn. Do vay, phoi chi

<6 thé dua dugc vao gid cdn hanh tinh nhd cde truc lao thép.

Truc tua cla gid can hanh tinh, kich thudc (450+1300):11mx{450+1450)mm. ché tao
tir thép hop kim rén, ¢6 do ciing bé mat (60+70)HSh. Pong co truyén dong cho tryc tua la
dong co dong bo cong suat (450+6700) kW. Céc truc hanh tinh, duong kinh (50+200) mm,
ché tao tir thép hop kim crom-vanadi-molipden ¢6 do cimg bé mat (70+80) HSh. Bon long
truc (hai @ truc tya trén va hai & truc tua dudi) lién k&t véi nhau bai cdce co cau truyén dong
banh rang nham tao su déng bo trong khi quay. Cic long truc duge truyén dong tir dong cd

truyén dong cho truc tya qua hé théng banh rang.

Méi han

Hinh 3.21. So dé mdy cdn nong thép bang kiéu hanh tinh:

1. 16 nung lién tuc cé san con ldn; 2. truc lao thép; 3. tém dan luteng; 4. cdc truc lam viéc
hanh tinh; 5. long truc; 6. truc tua; 7. co cdu diéu chinh liwc kéo cang; 8. gid can la; 9. may

cét lia, cdt dau dudi bang kim loai; 10. mdy cudn thép.
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Tren hinh (3.22) trinh bay sa do mot kiéw mdy hanh tinh khic, may Kpupp-Platxer.
Kidu may nay ¢d hai h¢ truc hanh tinh dat trong cic 16ng truc dic iél quay xung quanh hai
truc tura bal dong - mot he gom 24 truc trung glan va mot hé gém 24 trye lam viée. Cie long

truc quay dong bo véi nhau.

Cde gid cdn 1a (duo hoge kvarto) ¢ dudng kinh tryc lam viéc (300 =800)mm. dugc
truyén dong tir dong co dién mot chidu cong sudt (150+600)kW.Thép bang cin & cidc may
hanh tinh ¢6 do day (1,22+6,3)mm. rong (200 =1300)mm. Phoi cho cic mdy hanh tinh la
phoi phién day (40+150)mm, dai dén 12.2m, khéi lugng dén 8 tan. Van téc lao thép vao eid
cin hinh tinh t6i 4m/phit. Van toe thodt coa kim loai khoi gid hanh tinh khong qud
(1,5+2wn/s. Nang sudt cia mdy, phy 1thude vao chiéu rong va do day ctia thép thanh pham,

nam trong khoang (50-+150) nghin 1an nam.

Qud trinh cdn trong médy hinh tuh khic nhidu so vdi cdn trong cdc mdy can thép
bang thong thuomg. (3 céc méy hanh tinh, kim low duoc bien dang chi yéu o gid hinh tnh.
Méi doi true lam vige thye hien mot luong ép rit nho (0,3<0,5mm. Vi so lugng truc lam
viee 160 (2026 doi) nén lugng ¢p téng cong trong gid can hanh tinh dut 161 {90+98)%. Do
qué trinh ¢p thép ¢ gid hanh tinh ¢6 tinh chu k¥, nén trén bé mat bang thép, khi ra khoi giid
cin ¢6 nhing <&t po ngang nhd dang séng. Nhimg dudng go nay. {tiép theo, duge 1 phing

trong gxl cdn fd.

(3 ciic gid cdn hanh tinh, thép di qua viing bicn dang trong Khoang thai gian ngan
(1.5: 615, do dé do mal nhiét duoe giam ddng ké. Chinh vi vay, nhiét do nung phoi trudc khi
¢in & cie mdy hanh tinh thdp hon nhigt do nung phéi & cde mdy can thép bang khic tr 100
e FA30C Naoat ra, rong \-"img bien dang & gid cin hagh tinh mot luong nhi¢t ddng ké
Juge chuyén hod tir nang lugng tieu hao cho qui trinh bi¢n dang d€o, nén nhiét do cia thép
khi ra khioi gid cin ¢6 the cao hon nhigt do khi vio tir 100°C dén 200°C. (J céc gia cdn hanh
tinh. theép di qua vimg bién dang trong khoang thai gian ngan (1.5+6)s, do d6 do mit nhiét
duoc giam dang k¢, Chinh vi viy, nhi¢t do nung phoi trude khi cdn & cc mdy hanh tinh thap
hon nhiet do nung phoi & cic mdy cdn thép bang Khdc tir 100 "C dén 150°C. Ngoai ra, trong
vimg bi¢n dang ¢ gid cdn hanh tinh mot lugng nhigt ding ké duge chuyén hod tir nang hugng
ticu hao cho qud trinh bign dang deo, nen nhi¢t 4o ctia thép khi ra khoi gid cdn ¢6 thé cao

hon nhigt do khi vio 1l 100°C dén 2000C.
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Hinh 3.22. So dé mdy can hanh tinh kiéu Krupp-Platxer:

1. cdc truc lao thép; 2. truc tua (bdt dong); 3. cdc truc hanh tinh trung gian; 4. cdc truc

hanh tinh lam viéc; 5. long truc.

Can cit vao dac diém thiét bi va cong nghé cin ¢ mdy céc hanh tinh, ta c6 thé néu

nhimg wu diém cla ching nhu sau :

sau :
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e Do nhiét do can thap nén luong kim loai tiéu hao cho qud trinh tao gi 1o va gi cdn
giam dang ké;

e Cdc mdy hanh tinh co thé cn cdc loai thép va hop kim dac biét, c6 khoang nhiét
d6 céan hep va cdc loai thép va hop kim khong cho phép 6 su tao gi trén bé mat
trong qud trinh can;

e (6 dicu kién thuan loi cho viéc thuc hién cong nghé cdn trong moi truong bao vé
nhiim khic phuc hoan toan si tao gi trong qud trinh can;

e Khoi luong thiét bi khong 16n, vén dau tu thap hon so véi cic mdy can néng thép
bang rong ban lién tuc va bén lién tuc;

e Rit hop 1y cho viéc san xudt thép bang c6 ching loai rong, trong diéu kién khoi

luong san sudt nho.

Bén canh nhimg vu diém, mdy cdn kiéu hanh tinh ciing c¢6 nhimg nhugc diém co ban



o K&t ciu gid cdn phic tap, doi hdi su chu § cao khi hiéu chinh khe cdn va diéu

khién qud trinh cén;
¢ Khong dam bao thdi gian lam viéc lau dai cha gid cén.

Mady cén hanh tinh chi dugc xay dung & nhitng nha mdy can thép ¢0 nho. Trong
nhimg nam gén day, & mot s6 nude, ngudi ta thay theé nhém cdn tho ctia may cédn thep bang
rong ban lién tuc bing mot gia cdn hanh tinh, nhdm rit ngan chiéu dai cia mdy va giam bat

dau tu va chi phi cho thiét bi.
3.7. Tinh chinh thép bang can nong

Phin 16n san phdm ca cdc mdy can néng thép bang rong ban ding lam phoi cho
can ngudi. Loai thép nay khong cdn phai tinh sira. Sau khi cdn, thép dud dang cudn duge

chuyén theo dudmg bang tai sang béi chia trong gian tay gi axit cla Xuong can nguoi.

M6t phan thép thanh phdm khdc duge chuyén 16i noi tieu thy § dang cugn chua cat

mép. Trong trudmg hgp nay, thép tir may cudn chay theo bang chuyén dén mdy déng goi.

Phén sin pham cdn lai duge tinh chinh trong xudng. DE tinh chinh thép bang cin
néng, ngudi ta dat trong xubng cdc cdc mdy <t doc, cat ngang, cdc 15 thuong hod, 1o 4, hé

thong Ay rita axit, nin thing, mdy cdn 13, trdng ddu vi cac thiet bi tinh chinh phy khac.

Trén hinh 3.23 trinh bay so dé b6 tri thiét by tinh chinh thép bang cia mdy cén thép
bang rong ban lién tuc *2500™.

Cén tinh chinh thép bang tién hanh & trang thai ngudi, khong boi tron, voi luong &p
khéng qud 5%, nhim nang cao chat luong bé mat, do phang va do chinh xdc cla thep thanh
pl’lé'm.

Nhiét luyén duge dp dung cho céc loai thép tam c6 co tinh duge qui dinh chat che
theo yéu cdu ky thuat clia ngudi tiéu thy. Thudng hod duge ap dung cho thép tdm sau khi cén
c6 gidi han bén hoac gidi han chdy thép, nhim 1am tang cdc dac tinh nay. Néu kha nang chiu
u6n & trang thai ngudi va do kéo dai wong doi khong dat yéu cau, ¢6 nghia la gi6i han bén
vd d0 ciing cha thép qud cao, ta phai tién hanh  mém. Pé thuong hod hoac G mém, ngudi ta

thuong sir dung céc 15 nhiét luyén lién tuc d6t bang khi c6 san con Jan.

Khi can phai toi cc loai thép tdm tir cdc miéc thép hop kim, ngudi ta sir dung cic I&

nhiét luyén chuyén dung gém cdc budng nung vi budng lam agudi.
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Hinh 3.23. So dé bé tri thiét bi tinh chinh thép bang cdn néng ¢ may lién tuc “2500"":
1. mdy cuén thép; 2. duong bang tdi cuén thép bang can néng; 3. may xép tam; 4. hé thong
0x2350)mm; 5. hé thong mady cdt ngang dung cho thép

mdy cdt ngang ding cho thép bang (1
(8x2350)mm; 7. hé thong

bang (6x2350)mm; 6. hé thong mdy cat doc ding cho thép bang
mdy cdt ngang ding cdt thép bang day (1.5+6)mm; 8. 1o thuong hod va i thép tam; 9. hé
thong tdy gi axit chu ky; 10. hé théng mdy rita-sdy; 11. hé thong mdy cdt doc thép tam;

12. mdy can la (tinh chinh); 13. may cét chém; 14. may cdt chém cé mién hoat dong rong;

15. can; 16. 1o chup; 17. xe van chuyén; 18. cau truc.

T4t ca cdc loai thép thanh phadm déu phai qua khau kiém tra ky thuat. Tuy theo dac
diém khuyét tat va chat lugng bé mat, thép thanh phdm dugc phan chia thanh nhicu loai khac
nhau. Khuyét tat ciia thép c6 thé phan thanh hai nhém :

e Khuyét tat do qui trinh cong nghé cén : cong, vénh, cong luGi liém, nhan, lin, do
chinh x4c kich thuéc khong dam bao yéu céu, ... .
e Khuyét tat do ban than kim loai (do cong nghé niu luyén) : phan 16p, nit ran,

seo, tap chat phi kim loai, ... .
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3.8. Céc chi tiéu kinh té - k§ thuat trong san xudt thép bang cin nong

3.8.1. Ndng sudt ciia cdc mdy cdn nong thép bdng rong bdn lién tuc va bdn lién tuc

Ning suat giy cha cdc mdy cdn néng thép bang rong ban xic dinh theo cong thiic
(2.98). Khi tinh nang sudt, hé s& sir dung cua cdc may lién tuc va ban lién tuc (k,) c6 thé
nh4n bang 0,9.

Khi xdc dinh thoi gian may va thoi gian nghi cdn chi y dén tinh nang k¥ thuat clla
mdy cdn va cdc thiét bj phu, dac diém clia qui trinh cong nghé ciing nhu phuong phap o
chiic cong viéc trén may. '

Thoi gian mdy & méi gid cdn tho bao gid cling nho hon thdi gian mdy & gid cén tinh
cudi cing (vi chidu dai cia thép khi cén trong nhém cén tho nho ma t6c do can lai trong ddi
16n), cho nén ndng sudt cha bat k¥ mdy cdn néng thép bang rong ban nao ciling dugc xdc
dinh bdi nang suit clia gid cdn tinh cudi cing, Trir mot s6 rudng hop khi phoi dugce can
trong gid gidn rong cha nhém cdn the. Thoi gian d€ hoan thinh nguyén cong nay ¢ thé lén
hon thoi gian cdn & gid cdn tinh cudi cing.

Nhip cén trong nhém cdn tinh phu thude vao so d6 cdn. C6 thé c6 ba so do cdn sau :

e Cin déng thai hai phol.

e Phoi thit hai dua vio gid danh gi tinh vao lic qua trinh cAn phoi thit nhat ket thiic
(bang thép thit nhat ra khoi gia cén tinh cudi cling).

e Phéi thir hai dua vio gid ddnh gi tinh sau mot thoi gian ké tir khi qué trinh cédn
phoi thir nhat két thiic.

So dd thit nhat wu viét hon ca. Nhip ¢dn ctia nhém cdn tinh, theo so d6 nay, nho nhat
vi mdy nang dat nang sudt cao nhat. Nhip can T, trong trudng hop nay c6 thé tinh theo cong
thirc :

L
T =t, +t, =—+1,,8 (3.22)
trong d6, L.~ chiéu dai bang thép sau gid can tinh cusi ciing, m; v,- t16¢ d0 cdn & gid can tinh
cusi cling, m/s; t,- thdi gian tai, s; t,- thoi gian nghi giifa hai doi bang thép ti€p nhau, xac
dinh can ci vao phuong phdp t5 chiic cong viéc trén mdy, s. N&u biéu thi L, qua khdi lugng
phoi m,, chiéu réng b,,, d6 day h,, va khéi luong riéng ¥, cong thic (3.22) s€ c6 dang sau :
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m
T, = ————— +t

=— $ (3.23
Vmbluhmym )

n*

Theo sc d6 thit hai, nhip cén bing t6ng thoi gian mdy (thdi gian can) trong gid cudl
cling va khoang thoi gian can (hiét dé déu trude cha bang thép di tir gia danh gi tinh dén gia
can tinh cu6i cung. Thai gian nghi trong tru&ng hop nay xac dinh theo cong thiic :

|
tn=—g—+l(~i_—+ LI v, ],S (3.24)

v v v v v

[is n n+l m-2 m-1

trong d6, 1,-khoang cich tir gia d4nh gi tinh dén gid can tinh ddu tién, m; v,-van téc can & gid
dénh gi tinh, m/s; v, Vaers « < oV Vit” van tdc can trong cic gid cdn tinh, m/s. n, m - & tha

fy clia gid cdn tinh ddu tién va gid can tinh cudi cung; 1 - khoang céch giita cic gid cdn tinh.

N&u biéu thi van t6c cn qua chiéu day cia thép can va sir dung diéu kién khong ddi

cha thé tich gidy, taco .

I.h,
t, =+ ! (h, + by +othps + hoo).s (3.25)
vl'l'lhln Vll'lhl'ﬂ i}
trong dé, hy, Beere - -+ + Dezs By - tUIOME img chiéu day cia thép cin sau gia danh gi tinh va

sau cdc gid danh gi tinh ti€p theo (trir gid cudi clng), m.

Nhip c4n theo so do thi hai tinh theo cong thic

m 1
Tz=___l’___+_ﬁ_+] J—+ | +..+ ! + ! .8 (3.26)
thmmem Vg Vi Vil Vin-2 Vi
hay
m 1.h ]
T, = P 5 4 h o +h . +.+h, ,+h i }.8 3.27
! thmmem thm vmhm( ! " " " 1) ( )

Nhip cén theo so do lam viec thd ba tinh theo (3.23). Luu y, thoi glan nghi giita hai
bang thép xdc dinh can cif vao diéu kién cong nghé. '

Nang suat nam clia mdy Xac dinh can cif vao nang sudt gidy, thdi gian lam viée thuc
t€ cha mdy va ching loai thép thanh phim. Nang suat gid thuc & binh quéan, N, cua cic

mdy can néng thép bang rong ban 6 thé xde dinh theo cong thic (2.99).
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3.8.2. Luong tiéu hao thép

(J c4c may can nong thép bang rong ban lién tuc va ban lién tuc, hé 56 tiéu hao thép
xac dinh dya trén co so sit hao hut kim loai cho cdc qué trinh tao gi khi nung phot, khi cén,
cho cét ddu duoi, cit mép bien va cho ph€ phim. H¢ s6 tiéu hao thép & cdc may lién tuc va
bén lién tuc c6 thé nhan bing (1,03 +1,075).

3.8.3. Tiéu hao dién nang, nhiét, nuéc va truc can

G cdc mdy cén néng thép bing romg ban, dién nang chi phi cho cdc qud trinh cdn va
tinh chinh thép. Trung binh san suat mot tdn thép thanh phdm 6n khoang (60+70)kW.
Dé nung mot tan phoi ngudi dén nhiét do can t6n mot lugng nhiét khoang 500000
keal. :

(5 cdc may c6 than tryc dai (1700+2000) mm, lugng tiéu hao nuéc trong mot gid ]
cdc gid can khoang (7000:8000)m". O céc gian phun nude lam ngudi nhanh, phu thudc vao
phuong phip phun, lugng tiéu hao nude khoang (5000+14000ym*/h.

Theo cic s6 lieu thyc t&, dé san sudt mot tan thép 4 cic mdy cdn néng thép bang

réng ban lién tuc va bin lién tuc, ton khoang (0,8+1,5) kg truc cdn.
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CHUONG 4

CONG NGHE SAN XUAT THEP BANG
VA THEP LA CAN NGUOI

4.1. Dac diém cong nghé va thiet bi trong cic xuéng can ngudi

Phuong phip cdn ngudi duoc ap dung @€ san xuat thép bang va thép 14 mong, ¢O co
tinh, chat lugng bé mat va do chinh xdc cao. Bing phuong phdp cdn ngudi, pgudn ta <o thé
sAn xudt thép bang va thép ld c6 do day vai micron d€n 4,0 inm.

Qui trinh cong nghe san xudt thép cdn ngudi so VUi qui trinh cong nghe cin nong
phiic tap hon nhic¢u. N6 bao gbm mot so luong 16n cdc nguyeén cong chudn bi, tinh chinh, doi
héi phai sir dung nhiéu thict bi phifc tap khdc nhau. Vén dau tir che san xudt thép cin ngudi
vio khodng (20+25)% lom hon va chi phi vaa hanh 10 % cao hon so véi von dau tu va chi phi
van hanh cho san xuét thép t4m vi thép bang cdn néng. Mac di vay cong nghé c¢dn ngudi
thép bang va thép 1d van dugc phét trién manh mé. O cic nude cong aghiép phat trién
khoéng (50+60)% khoi luong thép bang cdn néng dugc ding cho san xuit thép bang, thép
dai, thép 14 can ngudi. Thép la mong phuc vy chi y&u cho cic nganh cong nghi¢p che tao
oto, dién co, dé hop, xay dyng va cong nghiép san xudt dé dung gia dinh (may lanh, méay

giat, may hdt bui, ... ).

Phu thudc vao diéu kign k¥ thudt vi cdc tiéu chuan qui dinh, thép cin ngudi dugc
san xuat pho bi€n dudi dang :

o Thépld : day (0,2+4)mm, rong (310:2300)mm, dai (1200+-5000)mm,
» Thép bang (cudn) : day (0,2+4)mm, rong (200+2300)mm,

o Thép dai (cudn) : day (0,05+3,6)mm, rong dén 600 mm.

119



J cdc mdy can nguoi hien dai ngudi ta ¢ thé cdn thép bang c6 do day nho nhat dén
0.15mm, rong dén 2000 mm, ton ¢é dé day nhod nhat dén 0,07 mm, rong dén 1300 mm va

thép dai cod do day nho nhat dén 0,0015 mm, rong dén 1000 mm va hon.

San xudt thép cin nguoi dudi dang cudn la phuong phdp vu viét hon ca. Phuong phép
nity ¢6 uu diém : chdt lugng bé mit cia thép thanh pham t6t, hé s6 hao hut kim loai va gia
thanh <an pham thap, ndng suat cao , thuan loi cho viéc co khi hod va te dong hod qud trinh
cong nghé.

O cic nude cong nghiép phit trién, 95% thép can ngudi duge san xust dudi dang
cuon. Phoi cho can ngudi 1a thép bang cin nong day (1,5+6)mm dudi dang cudn, khoi lugng

dén (50+60) T. Phuong phdp cin cudn duge tién hanh & cde mdy cdn lién tuc hoac dao chiéu.

Trén hinh 4.1 trinh bay so dé cong nghé sian Xudt thép bang can ngudi tir thép

cacbon thip va cac méc thép hop kim cao,

a) b)
Tay gi thép bang can néng ; Téi thép bang can néng,
{han ndi, cat mép bién, 18y axit, boi dau) cdt mép bién
l Car nqusi l T4y gl axit thép bang can néng :
[ [ thép bang can ngudi | Tdy khuyét tat bé mat
| |
Canla : Can ngusi

{can tinh chinh)

| | r

- Cat thanh 13m, phan loai, dong géi THi thép bang can ngudi
- Béng gdi dudi dang cudn )

Giao thép dudi dang 14m haac cudn |

I Téy gi axit
Hinh 4.1. So do cong nghé sdan xudt Can 1
hép cdn ngudi e cde mdc thép {can tnh chinh)
cachon thdp (a) va cde mdc thép oo I R
Ly e CAt thanh tam, tdy khuyét (at,
y ,
frop kim cao (b). phan loai, dong gdi
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Phuong phap san xvat thép cdn nguoi don chigc (14m mot) ¢6 nhuge diém : nang
susit thap, hé s6 hao hut kim loai 16n, chat luong bé mat va d6 chinh xédc khong cao, kha ning
g khi hod va tu dong hod bj han ché. Phuong phdp nay chi dp dung trong frudng hop khi
phuong phép cdn cudn khong thé 4p dung (vi duy, cdn thép la rong tir phoi hep bang phuong
phép cdn ngang hoic trong cdc truong hop san xuat thép mang tir cac mic thép dac biét va
hop kim). San xuét thép cdn ngudi biang phuong phap cdn don chiéc ti€n hanh & cdc mdy mot
gid. '

Phy thuoc vao dac diém ctia thép thanh pham, c6 thé phan chia céc xudng cdn ngudi

thanh timg nhom sau :

a) SAn xudt thép bang va thép 14 két cdu tir cdc méc thép cacbon va thép hop kim

thdp dung cho ché tao néi chung va ché tao 6t6 ndi riéng.
b) San xuit ton,
¢} San xudt thép 14 vi thép bang 1 cc mac thép ky thuat dign.

d) San xuat thép 14 vA thép bang tir cdc mac thép dac biet (thép khong gi, thép bén

nhiét, ... ).

e) San xuat thép bang va thép 14 ching loai rong tir céc mdc thép cacbon, thép dic
biét va thép k¥ thuat dién.

Cac xudng cén ngudi thuoc nhém a) san xuat thép bang va thép 14 ¢6 cong dung
rong rai, ddy (0,15+4)mm, rong dén 2350 mm, Trong cdc xudng nay ngudi ta san xudt ca
thép ¢6 phii 16p bao vé (k&m, thi€c, crom, nhom, polime,...). Cac xudng loai nay dugc trang
bj cdc mdy cin thép bang rong ban lien tuc gom 4-5 gid cén vdi chiéu dai than tryc
(1700+2500) mm.

Trén hinh 4.2 trinh bay so d6 ba tri thiét bi clia xudng cdn ngudi véi mdy lién tuc 4
gid kvarto (150/1300x1700) mm. Xuong san xuwat cac loai thép bang va thép 14 day
(0,4:2)mm, rong (700+1550)mm tir cdc mac thép cacbon, thép hgp kim thap va thép k¥
thuat dién. Ngoi ra, trong xudng con cé cdc thiét bi san xudt thép trdng kém.

Phoi cho mdy “1700" 1a thép bang cin néng day (1,8+5)mm, khéi lugng cudn dén
7,5 T. Thép phéi cuon duge chuyén tir xudng cdn nong theo dudng bang ngim 1 dén xudng
cdn ngudi. Phu thudce vao cong dung, thép phoi cudn duge chuyén dén hé théng tay gi axit
lién tuc 2 hay dén 1o thudng hod 3. (3 hé thong tdy gi axit lien tyc ngudi fa ti€n hanh cdc
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nguyén cong han néi cudn nho thanh cudn 16n (30T), tdy gi trong dung dich axit, rira, sdy
kho, cit mép bién, tring ddu va cudn thanh cuon. Sau khi tdy gi, phan 16n thép dugc chuyén
dén bai chifa, theo dudng bang 4, va tir day, bang cdu cdu, dén mdy cin nguoi 6. Phan thép
con lai dugc dua sang hé théng m4y cét lién hop 5 dé cét thanh tdm (cat ngang) hay thanh
thép dai (cit doc) dang cuon.
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Hinh 4.2. So dé b6 tri thiét bi ciia xudng can ngudi véi may lién tuc 4 gia “1700":
1, II- bdi chita thép cuon da tdv gi; - gian mdy dién; IV- bai chita thép cuén sau khi can
nguoi; V- bdi chita thép da trdng kém; VI, VII- bdi chita thép cuén cdn néng (chuyén tir
xuong can néng dén); VIII, IX- bai chita sdn pham.

 Luong ép téng cong trong mdy cén nguodi “1700” khoang (60+80)%. Véi lugng ép
nhu vy, thép bi bién ciing dédng ké va céc hat tinh thé cia thép bi kéo dai theo hudng cin,
giy nén tinh di huéng cia co tinh. Nham khir bién ciing va phuc héi co tinh (giam gi6i han
bén, tang tinh déo, khir tinh di huéng), thép bang cin ngudi dugc chuyén theo bang chuyén 7
sang bo phan nhiét luyén dé 0 két tinh lai trong cdc 10 chup 8. Da6i véi thép cacbon, U két
tinh lai dugc ti€n hanh trong moi truong bao vé & nhiét do (650+730) °C.

Sau khi 4, thép cuon tir cic mac thép cacbon thap duge chuyén dén gid can tinh
chinh 10 c6 kich thude truc (500/1300x1700)mm. O day, thép duoc bién dang véi lugng ép
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(0,8+2)% khong boi tron, nhim tao d6 phang cho lhép va ngan ngira sy tao thanh cdc duding
trugt trong qud trinh dap ngudi ti&p theo.

Sau khi cn la, thép cuén cacbon thap duge dua dén hé th6ng mday cat ngang 11, 12
hoac dén hé thng mdy cit doc 13. Phan loai thép 14 (sau khi cit ngang) duge tién hanh g
thi&t bj phan loai 14. '

Thép bang can ngudi tir cdc méc thép cacbon dung d€ trang kém, duoc chuyén théng

ir may can dén h¢ thong trdng kém lién tuc 15. Thép sau khi tring kém dugc cit sira & mayt

cit 19, déng géi & cac mdy 17, 18 dé xuit xuong. Mot phin thép 14 trdng kém duge chuyén
d&n méy uén 16 dé ché tao thanh ton mii diung trong X4y dung.

Thép bang tr cdc mic thép ky thudt dién, sau khi cdn ngudi (de’n chiéu day
(0,5+1)mm ), duge U sdng O nhiét do cao (900+1150) “C trong cic 10 chup 20. Pé ngin ngira
su dinh két gum céc vong cha cudn thép khi 01 & nhiét d6 cao, ngudi ta pho len bé miit cla
thép mot lop bén nhiét (dung dich huyén phi hydroxit magie). Trudc khi phil, thép duge tay
sach ddu m&. Dé dam béo sy bdm dinh giira 16p bén nhiét va bé mat thép, bang thép sau khi
chay qua dung dich duqe sdy kho trong mdy sdy cao tdn. T4t ca cac nguyén cong trén duge
ti€n hanh trong hé thong thiét by 21.

Ngodii cdc san pham qua cdn ngudi néu trén, xudng can ngudi “1700” con cung cdp
c4 san pham thép 14 day (1,2+6)mm, rong (700+1550)mm dai dén 8000 mm, chi qua phiét
luyén thuong hod va tay gl axit.

Kh(n luong thiét bi cha xudng can nguoi “1700” khoang 15500 T Téng cong suat
clia 14t ca cdc dong co dién trong Xuong dén 58000 kW. Nang suat clia xudng dat 1.25 riéu

tAn nam.

Céc xudng san xudt ton cung cdp chi yéu san phim day (0.07+0.55)mm, rong dén
1300 mm. Ngoai ra, xudng c6 thé san xult cd thép 14 va thép bang méng (day hon 0,18mm)
it cic mdc thép két cdu cdc bon thap. Céc loai thép 14 va thép bang nay c6 thé dugc phir
nhom, kém, chat déo hodc dé tran. Nhu vay, trong xudng san xudt ton, ngoai thiét bi cdn con
¢6 cdc hé thong thiét bi phuc vy cho viéc wring phl bé mat.

Phu thuéc vao chiing loai va khoi luong san Xudl, qui trinh cong ngh¢ va thanh phén
thiét bi chinh ciing nhu thiét bi tinh chinh trong céc xudmg can ton c6 thé khic nhau. Néu
kh6i lvong san xuat nhd, ngudi ta sur dung céc may cén dao chiéu. Cic xudng c6 khol luong

san xudt l6n duge trang bi cdc mdy cdn lién tuc toc do cao gbm 5-6 gia va cdc hé thong trang
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thi€c di¢n phan c6é nang suit cao. Nang sudt ciia cdc mdy cin ton lién tuc dat (500+800)

nghin tdn nam.

Dé san xudt cdc loai ton mong, ngudi ta 4p dung phuong phdp cdn hai 1dn. Theo
phuong phép nay, sau khi cin & mdy cén 5 gid dén do day (0,3+0,6)mm, c4c cudn ton (dén
27T) duge dua sang cén ti€p & cdc mdy cdn lién tuc gém 2-3 gi kvarto. D€ san xuét céc loai
ton cuc mong- gidy thép - day (0,025+0,05)mm, rong (300+900)mm va hon, nguoi ta dung
céc gid can nhiéd truc. Ton loai nay c6 thé phi thiéc hoac dé trén.

Qui trinh cong nghé san xudt ton gém cdc cong doan tién hanh theo thit tr sau : tdy
gi axit, can nguoi, tdy dién phan, 0 sdng, c4n 13, trang 16p bao vé, phan loai va déng géi.

Trén hinh 4.3 trinh bay so d6 b tri thiét bi clhia xudng can ton lién tuc nam gid
“1200”. Xudng sin xudt cic loai ton tring trang thiéc néng dang 14 day (0,25+0,55)mm,
rong (340+700)mm, dai (500+750)mm; ton trang ma thiéc dién phan dang 14 day
(0,18+0,55)mm, rong (500+-1000)mm hodc dusi dang cuon day (0,18+0,55)mm, rong dén
1000mm; thép 14 két cau day (0,18+0,6)mm, rong (500+1000)mm, dai dén 1500 mm. Phoi
12 thép cudn cén néng day (1,8+4)mm, rong (500+1050)mm, khéi lugng dén 5 T.

TO00000 0000004 o= == —_—
HPDDQH B.Junun === ~77
g I a0, [ OO

Hinh 4.3. So dé bo'tri thiét bi ciia xudng can tén lién tuc nam gid “1200".

Cong doan tdy gi axit thép bang cén néng duge ti€n hanh trong hé thong tay gi axit
lién tuc 1. Sau khi tdy gi, thép dugc rira, sdy kho va trang ddu dé trénh oxy hod. Ti€p theo,
thép dugc chuyén t6i bii chita dudi dang cudn khai luong t6i 15T. tir day thép dugc dua theo
bang chuyén t6i may cén lién tuc nam gia 2 c¢6 kich thude truc 500(600)/1 300x1200 mm.
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Sau khi cdn dén kich thudc da dinh, thép duoc chuyén theo bang tai 5 dén bo phan
nhiét luyén hoac bo phan tdy sach bé mat. Thép két cdu cuon duge U séng trong cdc 10 chup
4. Thép trudce khi 0 duge tay sach bé mat trong hé théng lam sach di¢n phan 3. Nguyén céng
tiy sach bé mat trude khi G trong he thong G lién tye 8, duoc tién hanh tryc tiép trude khi .
Do d6, phin ddu cia he théng U lién tuc 8 dugc trang bi bo phan tdy sach dién phan.

Sau khi 0, thép bang ket cdu va ton duge 1a § mdy can tinh chinh hai gia 6, v&i luong
ép téng cong khéng qud 5%.

Tén va thép bang ket cdu, di qua cdn 1a, ding cho trang thi€c va k&ém, dugc gia cong
tiép trong hé thong trdng kém néng 11 hodc trong hé théng trang thi€c dién phan 9. Thiét bj
10 ¢6 nhiém vu chudn bj thép trudc khi tring thiéc dién phan (cat mép bién, cat bo phén ¢6
khuyét tat ). Thép cudn ding cho tring thiéc néng hoac dé san xuat thép 14 ket cdu khong
phd 16p bao vé, dugc dua dén mdy cat ngang 7 va 14 hodc mdy cat doc 12. Phan loai va déng
g6i thép 14 dugc tién hanh ¢ mdy phan loal 13. Phi thiéc dugc tién hanh trong hé thong trang

thi€c néng 15. Ngoai cic thié€t bi trén, xudmg con duge trang bi cic xe van chuyén 16.

(3 céc xudmg sin xudt ton hién dai, ton trang, den con ¢6 thé dugc trang phil 16p bac

vé 12 céc loai chdt déo, son va cac vat liéu bio vé khac.

Qui trinh cong nghé san xudt ton & cdc mdy cdn dao chiéu, vé& co ban, khong khac so
v6i qui trinh cong nghé & cdc mdy lién tuc trinh bay & trén. Tuy nhién, trong trudng hop ¢an
dio chiéu, do khéi luong san xuét nhé nén dic diém clia cong nghg va thi€t bi ¢6 thé khac di
it nhidu.

Cic xuong san xuit thép can ngudi tir cde méc thép Ky thuat dién cung cap thép 1a va
thép bang cho cong nghiép ché tao mdy bi€n dp, mdy di¢n. Dac diém néi bat cha qui trinh
cong nghé san xuat cdc loai thép k¥ thudt dién Ia phai tao dugc thép c6 cdc tinh chat tir nhat
dinh. Ngodi ra, céc loai thép mdy bién 4p c6 do déo thdp nén cong nghe san Xudt cac loai

thép ndy phiic tap hon nhiéu so vdi cdc qui trinh cong nghé da xét trudc.

Qui trinh cong nghé san xuit thép k¥ thuat dién bao gém nhimg nguyén cong sau : 0
ban ddu (4p dung cho cdc loai thép bi€n 4p) nhim khir cacbon va dam bao do dong nhit coa
co tinh, tdy gi axit, can ngudi 1n thet nhdt, khir ddu md va tdy sach bé mat, i két tinh lai, can
ngudi tn thit hai, khir ddu m& va tdy sach bé mat, 0 séng khir cacbon, phir 16p chiu nhiét, U

nhiét do cao tao td chifc cdn thiét, phii 1op céch dién, cAt, phan loai va déng goi.
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Trong cdc xudng san xut thép k§ thuat dién, ngudi ta dat cdc mdy lién tuc nam gid
va cdc mdy cdn dao chiéu. Thudng, 1dn cdn ddu tién dugc tién hanh & cic may lién tuc, lan
thit hai cén & mdy dao chiéu kvarto hay nhiéu truc. Nang sudt clia cdc xudng san xudt thép

ky thuat dién, vdi cdc thiét bi néu trén, dat 150 nghin tan nam.

Cic xudng san xudt thép 14 va thép bing tir cdc mdc thép dac biét cung cdp thép c6
chiing loai rong*tir cdc méc thép hop kim nhu cac loai thép khong gi, thép bén nhiét, thép
khé bién dang, ... . Qui trinh cong nghé san xudt thép bang va thép 1 cin nguoi tir cic mac
thép néi trén doi hoi phai sir dung mot khéi lugng lon cic thiét bi chinh va thiét bi phu. Dé
cén nguoi thép hop kim, ngudi ta sir dung cdc mdy cén lién tuc va dao chiéu. Phuc;‘ng phap
cén don chiéc, trong nhiéu truong hop, van dugc 4p dung. Viéc sir dung cic mady cin nhiéu
truc d€ san xuat thép 14 va thép bang mong tir cdc mdc thép hop kim la dac diém n6i bat cua
cdc xudng thu@c nhém nay. Nang suit clia cic mdy can thép bang va thép 14 hop kim khong

cao, thuong khong vugt qua 150 nghin tédn nam.
4.2. Tay gi thép bang can néng

Trén bé mat clia thép bing cén néng phi mot 16p gi ¢ do day (0,009+0,015)mm va
nhitng chat bim ban khac. Thanh phdn cdu tao cla I6p gi trinh bay trén hinh 4.4.

Hinh 4.4. Cdu tao cua lop gi
trén bé mat thép bang cdan nong:
1. Fe),O_; Chl.é}n 80%, 2. Fe‘go;
chiém (18+20)%; 3. FeO chiém
(0+2)%; 4.Fe (nén thép)

" P& dam bio thu dugc thép thanh phim c6 chat lugng bé mat t6t, trude khi can nguoi,
thép bang c4n néng phai duge tdy sach gi va cdc chit bim ban trén bé mat. Tay gi thép bang
c4n néng c6 thé tién hanh theo ba phuong phdp : phuong phdp co, phuong phdp hod va
phuong phép dién hod. Trong d6, hai phuong phip sau duoc tng dung rong rai hon ca.
Phuong phép tdy gi co (phun bi 1én bé mat thép), nang sudt thap va khong dam bao duge do
sach cdn thiét ciia b8 mat thép, chi duoc sir dung két hop véi phuong phép hod nham tang
cudng qua trinh tdy gi.
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3 cdc xudng cdn nguoi nang sudt cao, gi déu tien duge phd v3 bang phuong phap oo,
sau d6 duoc tdy sach khoi bé mdt thep bang phuong phap hoa trong dung dich axit sunfuric
hodc axit clohydric. Phan g hoi tan ctia Fe va cdc oxit cha né trong dung dich axit c6 thé

viét nhu sau (thi tr viét cac phuong trinh theo chiéu tang ciia téc do phan {ng) -

e Trong dung dich axit su\nfuric :

Fe,0,+3H,80,=Fe,(50,):+3H,0 (4.1)
Fe304+4H2SO4=FeSO4+Fe2(304)]+4H20 (4.2)
FeO+H,50,=FeSO,+H,0 : (4.3)
Fe+H,50,=FeS0,+2H (4.4)

o Trong dung dich axit clohydric

Fe,0,+6HC1=2FeCl;+3H,0 (4.5)
Fe,0,+8HC1=FeCl,+2FeCl, +4H,0 (4.6)
FeO+2HCl=FeCl,+H,0 (4.7
Fe+2HCl=FeCl,+2H (4.8)

Cling véi tic dung hod hoc giifa céc oxit st va axit, do trong 16p gi tén tai vO s6 cac

vét dan nitt va cdc khoang xdp, dung dich axit dé dang xam nhap qua ching va tic dung v
Fe theo cic phan img (4.4, 4.8) gidi phong hydro. Phén 16n hydro dugc giai phéng tich lai
trén bé mat gianh gidi gifra kim loai va 16p gi, tao thanh cdc cdc bot H, , c6 tac dung tich vay
gi khoi bé mat thép. Nhimg oxit kh6 hoa tan nhu Fe,O;, Fe,0, ling xudng ddy bé. Phin
hydro con lai & dang nguyén tir (2H), mot mat ¢6 tic dung phuc héi phin nao Fe,(SO.);
(hoic FeCl, ) thanh FeSO, (hoic FeCl,) va céc oxit Fe,0, va Fe,O, thanh FeO dé hoa tan hon
trong dung dich axit theo cdc phuong trinh phan mg sau

Fe,(S0,),+2H=2FeS0,+H,S0, (4.9)

(FeCl+2H=FeCl+2HCl)

Fe,0,+2H=2Fe0+H,0 (4.10)

Fe,0,+2H=3FeO+H,0 | 4.11)

mat khac, khuéch tdn vao kim loai gay nén sy gidn hydro.
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D€ dung dich axit d& tham nhap vao 16p FeO, 16p gi ngoai cing thuong dugc phd vo
bang phuong phdp co hoc. Trude khi chay qua bé dung dich axit, bang thép dugc dua qua
méy danh gi con lin va gid c4n 1a. Trong mdy ddnh gi, bang thép duoc udn di udn lai nhiéu

1in xung quanh c4c con lan dudng kink nhé, 1iép theo qua gid can la voi luong ép (2+5)%.

Dé tdy gi thép cacbon va mot s6 mdc thép hop kim thap, ngudi ta dung dung dich
axit sunfuric néng dé (20:25)%, dun néng dén (90-95)"C nhim cudng hod phan dng. Téc
do phan ting con phu thude vio néng do FeSO, trong dung dich. Thyc t& cho thay thdi gian
tiy gi ¢6 thé giim dén muc thap nhét voi diéu kién nhiét do va nong do FeSO, thich hop.
Trong qué trinh 1am viéc, néng do H,S0, gidm di con FeSO, tang lén. Do d6 cdn chi ¥ aé
ndng do H,SO, khong xuéng qué (10+12)% va FeSO, khong vugt qud (15+18)%.

D¢ han ché an mon thép va ngan ngira sy khuéch tdn cia hydro vao kim loai, ngudi
ta pha vao dung dich axit cdc chat ham. Bé& mat thép, sau khi tdy sach gi, duoc phit kin bdi
cac phan ur chdt him c6 tidc dung ngan ngita sy khué&ch tdn cia hydro vao kim loai va su dn
mon thép tiép tuc. Ngoai ra, trong dung dich con 6 thém chat tao bot, ¢6 tac dung tao lop

bot phi kin mat bé, nhim han ché su bay hoi cla axit.

So véi phuong phdp 1dy gi trong dung dich H,S0,, phuong phap tdy gi trong dung
dich HCI ¢6 wu diém : chat luong bé mit sau khi tdy gi t6t hon, toc do tdy gl cao hon, giam
kha nang xudt hién hién wong gion hydro, chi phi cho tdy gi gidm tir 20% dén 30%. Nong
d6 t6i uu cha dung dich HCI bing (18+25)%, nhiét d6 dung dich khong qud (60+70)C,

Tdy gi thép bing va thép 14 tit cdc mac thép k§ thuat dign, thép khong gi, thép hop
kim cao ti€n hanh trong hén hop dung dich axit H,50, (hay HCl) va HNO;, c6 pha them céc
mudi (nitrat, mudi an). Theo phuong phap nay, trude khi sang bé chifa hdn hgp dung dich
axit va mudi, thép duge xir 1y trong kieém ndng ché)} & (400+500)°C. D61 véi cdc mdc thép
néi trén, ngudi ta con 4p dung phuong phép tdy gi trong dung dich néng chdy cia hén hop
NaOl{ va NaH (hydrua natri). NaH cé tic dung phuc héi oxit sit thanh Fe hodc thanh o-xit
thap hon cing véi su tao thanh NaOH.

Qud4 trinh tdy gi ti€n hanh & cac hé thong thiét bi 1am viée lién tuc, bdn lién e hoac
chu ky. O he théng mdy tdy gi lien tuc, cong doan tdy gi dugc ket hgp vdi cdc nguyén cong
han noi bang thép, cit mép bien vi rdng diu. He thong mdy tdy gi axit lién tyc duge thiét ké
theo kifu ndm ngang hoac kiéu thap. Phin ddu clia cic hé thong nay thuc hién céc nguyen
cong phé va gi (co hoc) va han néi cac cuon thép. Phan gitta {(phin cong nghé) gbm cdc thiét

bi ti€p tuc phd v& gi bang phuong phdp co, tdy gi trong dung dich axit, rira va sdy kho bang
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thép. Phén cu6i ctia he thong thyc hién cdc nguyen cong cat mép bién, trang dau, cudn. Phén
d4u va phan cudi clia hé thong lam viéc theo chu ky. Thoi gian nghi clia phan ddu cin du dé
dua cuon thép méi vao mdy, ct va han n6i diu trudc clia né véi dau sau ctia cudn thép trude.
Thoi gian nghi clia phdn sau bang thoi gian cin thiét dé cit bang thép da tdy sach bé mat
thanh timg cudn c6 khoi lugng hodc chiéu dai nhat dinh. Phan giita cia hé thong lam viéc
lién tuc v6i van t6c phu thude vao hoat do cla dung dich axit. Pé dam bao tinh lién tuc cua
qud trinh tdy gi, hé thong dugc thiét k€ véi cic bo phan tao vong phan bé giita phin dau va
phdn cong nghé ciing nhu gilfa phdn cong nghé va phén cu6i. Lugng thép chifa trong céc bo
phan tao vong phii du dé duy tri hoat dong lién tuc cua phan cong nghé trong lic phéan diu

‘va phin cudi ngimg chay.
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Hinh 4.5. So dé hé théng tdy gi axit lién tuc kiéu nam ngang:

1. bang chuyén nhan thép; 2. mdy ddo cudn; 3. mdy dé cuon; 4. cang uon dau bang thép
true khi dwa vao mdy danh gi; 5. mdy danh gi; 6. cdc con lan kéo thép; 7. mdy ndn; 8. mdy
cdt; 9. mdy han noi; 10. mdy danh phdng moi han; 11. mdy khau néi cuén (trong truong hop
khéng han); 12. hé'tao vong chita nuge néng dé ria bui bdn trén bé mdt bang thép va ngan

ngita su va ddp ciia bang thép voi ddy ho'; 13. thiét bi phun nudc dé rita va ddnh gi; 14. co
cdu kéo cdng bang thép; 15. gid cdn la (duo hodc kvarto) cé nhiém vu ddnh gi lan cudi;
16. bé chita dung dich H,SO, (4-5 ngan, dai khodng 130 m);17. bé rita nudc lanh; 18. bé ria
nuée néng; 19. thiét bi sdy bang khi néng; 20. cac con lin kéo thép; 21. ho'tao vong;
22. cde con ldn kéo thép; 23. mdy cat bang bthép thanh cuén c6 khoi lugng nhat dinh;
24. mady cdt dia, cdt mép bién; 25. may cdt vun mép bién (da cdt roi) dé dua ra ngoai;
26. mdy trdng ddu; 27. mdy cudn thép; 28. bang tdi thép cuén da tdy sach bé mdt.
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Trén hinh 4.5 trinh bay so d6 hé thong tdy gi axit lién tuc kiéu nim ngang, dung tdy
gi thép bang cdn nong tir cdc méc thép cacbon va thép hop kim thp bang dung dich H,SO,.
Téc do tdy gi chia hé thong nay t6i 350 m/phiit. Nang sudt dat (1.2+1.5) triéu tdn nam.

Nhuoc diém ciia cic he thong tdy gi lién tuc ki€u nam ngang 1a chiéu dai qua 16n
(dén 300m), he thong thong gi6 phic tap va khi day chuyén phai dimg lai vi su cO ky thuat
thi thép s& bi an mon qua.

Cic nhuoc diém néu trén cla kiéu nam ngang duge khic phuc & cic hé thong tay gl

lien luc kiéu thap, trinh bay trén hinh 4.6 (1dy gi trong dung dich HCD).
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Hinh 4.6. So dé hé thong tdy gi axit lién tuc kiéu thap ding dung dich HCI:

1. bang chuyén dan thép dén: 2. co cdu chuyén thép tr bang chuyén dén mdy dd cudn;
3. mdy dé cudn; 4. cang uén ddu bang thép; 5. con lan kéo; 6. mdy ndn-kéo; 7. may cdt;
Gu noi; 11. con ldn kéo; 12. co cdu dan

8. co cdu thu ddu cdt; 9. mdy han noi; 10. may kh
17. thiét

huong; 13. bang thép; 14. buéng tdy gi axit; 15. con lan kéo; 16. co cdu tao vong;

bi sdy kho; 18. bo phdn trung hoa; 19. bo phan rita thép; 20.(Thiét bi hod hoi midc riia;

2]. bom: 22. mdy cdt dia; 23. may cdt nhé mép bién (da cat roi); 24. co cdu thu ddu cat;
" 25. mdy cuén thép; 26. mdy buéc cuon; 27. duwong bang tai thép.
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Phén diu va phdn cudi ciia hé thong dy gi lién tuc kiéu thap, vé co ban, khong khdc
& cdc he théng kiéu ndm ngang. Phan giita (phan cong nghd) ¢6 dang thap cao téi 70m. Khi
chuyén dong trong thép, bang thép tao thanh cic vong chay trong ba ngan. Chiéu dai cla cic
vong trong ngan ddu va ngan cudi cé thé thay doi, c6 vai trd nhu cic hé tao vong trong céc
hé théng kiéu nam ngang. Cic truc dudi clia cd cdu tao vong, khong truyén dong, dugc bo tri
b6 tri trong cdc gid ¢6 thé dich chuyén theo phuong thing ding. Céc truc trén ¢4 dinh dudc
truyén déng, ¢6 nhiém vy tai bang thép. 56 lugng vong va mitc do nang, ha cla cdc truc dudi

phu thuoc vao thdi gian may dimg & phan ddu va phan cudi cha h¢ théng.

Hé théng vong & ngan gilta duge bd tri trong budng kin 14. Trong budng nay bang
thép duge tdy gi bing phuong phap phun dung dich HCl qua cdc voi phun, b6 tri thanh nhiéu
hang theo chiéu rong clia bang thép, & ca hai mat. Trong bo phan 19, bang thép dugc rua
bang cac dong nude phun. Dé tdy sach axit, qud trinh rira tién hanh theo nhiéu ting. O ting
ddu thép dugc rira bing nudc lanh, & ting cudi - nudc nong (70°C).

Tiép theo, thép chay qua bo phan trung hoa va thi¢t bj say 17. 3 day, thép dugc xir Iy
trong dung dich 2% NaOH c6 nhiét do khoang 80°C va duogc sy kho bang cdc dong Khi
néng (90°C).

Van t6c tdy gi cha he thong kidu thdp dat 4m/s. Nang suét khoang hon 1 trieu tdn

nami.

4.3. Pac diém va tinh nang k¥ thuat ciia cidc may cin ngudi

Phu thudc vao phuong phép san xuat, ngudi ta phan biét cdc mdy cdn don chiéc {cin

timg 1dm mot) va cdc mdy cdn bang (lién tuc, dio chicu).

Theo cong dung, cic mdy cdn ngudi chia ra lam ba loai : mdy cdn, may can la (can
tinh chinh) va mdy can-la. C4c mdy cdn nguoi lién tuc (hinh 4.7.a,b) 12 kiéu mdy hién dai
hon ca. Céc mdy cdn bang dao chiéu (hinh 4.7.¢,d) vin dugc sir dung rong rii. Qud trinh cdn
& cdc mdy nay tién hanh véi lue kéo cang. Cic mdy cin don chi€c (hinh 4.7.¢) hién nay dugc

sir dung rat han ché.

Thanh phan thit bi cha cac médy cén ngudi thép bang gom 6 : mdy da cudn 1, cic
gid cdn 2, mdy cudn thép 5, co cdu tao, diéu chinh va do luc kéo cang 3, dung cu do chiéu

day bang kim loai 4.

Trong thanh phdn thiét bi clia cic mdy cén lién tuc nhiéu truc he Sendzimir (hinh

4,7.b) ngodi cic gid cdn chinh con ¢é hai gid duo 6 bd i O diu v cudi may cdn. Cac gia
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duo nay cé tic dl,l.ng la phing bang kim loai trudc va sau khi cdn, déng thoi dam bao su phan
b6 déng déu cla luc kéo cing theo chiéu rong clia biang thép:

Céc mdy cdn bang lién tuc c6 nang sudt va mitc do tu dong hod cao. Cic mdy kiéu
nay san xudt thép bang c6 chung loai hep. Do dé, ching dugc trang bi cho céc xudng chuyén
mon véi kh6i luong san xuét 16n. Phu thudc vao chiing loai thép cdn, cdc mdy lién tuc c6 thé
c6 tir 3 dén 6 gia.

a)

e)

o
@
(I
M|

Hinh 4.7. So dé cdc kiéu mdy cdn ngudi thép bdang va thép ld:
a) mdy can lién tuc (gid kvarto); b) mdy cdn lién tuc (gid nhiéu truc); c) mdy cdn ddo chiéu
(gid nhiéu truc); d) mdy cdn ddo chiéu (gid kvarto); e) mdy can don chiéc (khéng dao

chiéu).

Cic mdy cdn nguoi lién tuc 3 gid dung cdn ngudi thép bang tir cdic mac thép cacbon
thdp day (0,6+3)mm, rong (650+1850)mm. Phoi cho mdy la thép bang cdn néng day
(2+5)mm, khéi luong cudn (5+25)T. Van t6¢c cdn dén 15m/s. Nang sudt dat 0,6 triéu tdn

nam.
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Cac mdy cdn ngudi lién tuc 4 gid sdn xuat thép bang tir cdc mdc thép cacbon va thép
hop kim day (0,3+3,5)mm, rong dén 2350mm. Phoi cho mdy la thép bang cdn néng day
(1,5+6,5)mm, khoi lugng cuén dén 35T. Chiéu dai than truc can dén 2500mm. Van tdc cédn
dat tdi 28my/s. Nang sudt (1,2+1,5) triéu tdn nam.

Céc mdy cdn ngudi lién tyuc 5 gid san xuat thép bang tir cdc mac thép hgp kim va
thép cacbon day (0,15+3)mm, rong dén 2080mm. Phoi cho mdy la thép bang cdn ndéng day
(1,2+6,5)mm, kh6i lugng cudn dén 60T. Lugng ép téng cong O cdc mdy nay (i (85+ 90)%
Chiéu dai than truc cdn téi 2210mm.

Phu thudc vao cong dung, cdc mdy cdn ngudi lien we 5 gid chia lam hai nhém :

nhom cén ton va nhom cin thép bang ching loai réng.

Cic mdy cdn ton 5 gid, chiéu dai than tryc (1200+1450)mm, san xuit ton day
{0,15+0,35)mm v6i vén t6c can dat tdi 37m/s. Khoi Wiong cudn (15+25)T. Nang sudt dat
(500+800) nghin tin nam.

Céc mdy lien tuc 5 gid san xual thép bang chiing loai rong ¢ chiéu dai than truc
(1700+2210)mm. Van t6¢ cin dat t6i 30 m/s. Nang sudt dat 1,8 tri¢u tdn nam.

Cdc mdy cdn ngudi lién tyc 6 gid ding san xudt ton mong c6 do day (0,08+0,15)mm
vil thép bang méng day dén 1 mm, rong dén 1300mm. Phoi cho mdy la thép bang cdn néng
+ day (1,53,5)mm. Luong ép 16ng cong téi 95%. Toén cin & cic mdy nay cé6 thé ding lam
phoi dé san xudt cic loai gidy thép day (0,03+0,07)mm. Van téc cin & cic mdy 6 gia dat
40m/s. Khoi lugng cudn thép t6i 45T, Nang suat (500+700) nghin tdn nam.

Viéc dp dung phuong phédp cdn thép bang c6 chiéu dai vo ciing cho phép nang cao
ding ké ning sudt clla may va dim bdo su én dinh ciia kich thudc san pham. Dac diém ndi
bat cua phuong phédp nay 1a tinh lién tuc coa qua trinh cdn trong suot khoang thai gian giifa
hai 1dn thay truc hay trong suét thei gian cdn mot loai kich thudc sin pham véi kh6i luong
cho trudec.

Trén hinh 4.8 trinh bay so dé m4y cdn lién tuc nam gid *14207, can 16n va thép bang
mong c6 chiéu dai vo cing, véi tée do téi 30,5m/s. Ning suat cia mdy dat 1,2 triéu tdn nam.

b¢é thu duge bang thép'cé chiéu dai v6 cling, cdc cudn thép trude khi cdn duge han
ndi voi nhau. Phdn ddu clia mdy dugc tréng bi hai mdy d& cuén 1, mdy cét 3, mdy han noi 4
va bo tich u (dy trif) thép 2. Lugng thép tich luy phai dii cho c4c gid can lam viéc trong khi
phfiﬁ cudi cia cudn thép trude dimg lai dé han n6i v6i ddu cha cudn thép ti€p theo. Sau nhém
gld cdn 5 ¢6 mdy catbay 6 va hai mdycudon 7.
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Hinh 4.8. So d6 mdy can lién tuc nam gid “1420", cdn thép bang vai chiéu dai vo cang.

Trong bang 4. 1 trinh bay dac tinh k¥ thuat ciia mot s6 may can ngudi lien tuc ba,

bon, nam va sdu gid.

Céc mdy cdn thép bang ddo chiéu mot gid (hinh 4.7.c,d) ding san xudt thép bang
chiing loai rong tir cdc mac thép cacbon va thép hop kim. Cdc mdy kiéu nay c6 thé chuyén
chiing loai san pham d€ dang theo yéu cdu khoi luong san xudt. Nang sudt chia cic mdy dao

chiéu khong 16n, chi khoing (50+150) nghin tdn nam.

Phy thuoc vao kiéu gid cdn, ngudi 1a phan biét cdc mdy dao chiéu kvarto va cdc mdy

dao chidu nhiéu truc. -

Cdc méy dao chiéu kvarto dimg san xudt thép bang cén ngudi day (0,2:0,4)mm,
rong dén 2080 mm. Kich thuéc ctia hé truc cdn trong khoang (400+600)/(1300+1600}x
(1200+:2300)mm. Cac mdy Kiéu nay cho phép san xuat thép bang véi ty 1e hub =1:6000 va

hon, T6c do can & cac mdy dao chiéu dat 20m/s.

Phoi cho méay cdn ngudi mot gid dao chiéu 12 thép bang cdn ndng va thép bang cin
ngudi (43 qua 0 mém) day (1,5+6,5) mm, khéi lugng cuodn t6i 45 T. Luong ép tong cong,
trong truong hop cdn khéng qua i1 trung gian, dat 85%.

Trén hinh 4.9 trinh bay so d6 mdy cén dao chiéu (250/1320x1400) mm, kiéu MKW,
do hing Schloemann-Siemag (CHLB Ditc) ché tao. Thanh phin thiét bi clia may gém : ban
nhan thép 1, may d0 cudn 2, con lan kéo 3, mdy cudn thép trudc gid cdn 4, gié cén 5, thidt bi
cuon thép xoay 6, mdy cit ddu duoi bang kim loai 7, mdy cuén lai 8. May ducc din dong
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qua truc tua, nén viéc chon dudng kinh truc lam viéc hoan toan khong lién quan dén tinh
ning cla dong co truyén dong. Mat khac, ta c6 thé dé dang thay cac truc lam viéc véi dudng
kinh khdc nhau nhim mé& rong chiing loai san phim. Cic truc lam viéc 2 dugc ép vao cic
truc tua 1 nhd cdc truc trung gian 3 va cic con lan tua 4 (hinh 4.10). Do dudng kinh truc lam
viéc nho nén momen cén & cac mdy kiéu nay nho hon so v6i momen cdn & cdc mdy kvarto

binh thudng. Lugng ép tuong d6i trong mot 14n cdn c6 thé dat t6i 40%.

Hinh 4.9. So dé may cdn ddo chiéu (250/1320 x 1400) kiéu MKW.

AR

% . - Hinh 4.10. So dé bé tri truc cdn o cdc
{ - ' gid kvarto kiéu MKW .
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Céc mdy dao chiéu nhiéu truc chli y&u dung dé san xuét thép dai va thép bang mong
v6i do chinh xédc cao tir cdc mac thép hop kim (cdc mdc thép khé bién dang, thép khong gi),
day (0,0015+0,5)mm, rong dén 2200 mm.

Céc gid can nhiéu truc c6 thé ¢6 6, 12 va 20 truc (hinh 4.11). Trong do6, cic mdy 20
truc duoc sir dung phd bién hon céa. So véi cdc mdy kvarto cic mdy 20 truc ¢6 cdc vu diém
nGi bat sau :

¢ Dudng kinh truc lam viéc nho nén ta c6 thé giam ddng ké luc can ma véin dat
luong ép tuong do6i 16n trong mot 14n cén;

e C6 thé cén céc loai thép dai va bang rat mong va rong (ty s6 h:b c6 thé dat t6i
1:40000) véi do chinh xéc cao; '

* Thdi gian thay truc rdt ngan (1+2phiit), cho phép ta sir dung cic truc lam viéc c6
do nhdm khéc nhau cho nhimg lan cdn tho va cdn tinh, chét lugng bé mat thép
thanh phdm,do dé6, duge tang lén ding ké;

e D0 ciing cua khung gid can va hé truc rét cao;

® Qua trinh cdn c6 thé ti€n hanh véi luc kéo cang riéng lon, t6i (0,3+0,5)c+, cho
phép nang cao do chinh x4c clia thép thanh phim.

Luogng ép téng cong & cdc mdy 20 truc dat t&i 97%.

20 truc

Hinh 4.11. So dé bé tri truc cdn & cdc gid nhiéu truc:

1. tryc lam viéc; 2. cdc truc twa trung gian thit nhdt; 3. cdc truc tua trung gian thit hai;

4. cdc tryc twa; 5. cdc truc voi cdc 6 ldn tua; x -cdc truc dioc ddn déng.
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Gia cén hal muoi truc dugc ché tao theo nhiéu kiéu khic nhau. Kiéu gid 20 truc hé
Sendzimir hién nay dugc sir dung rong rai hon ca. Dac diém cia céc gid ki€u nay la hang
truc tua ngoai dugc thay bing hé théng con lan tya c6 truc chung, dit trong cdc ong 16t léch
tam (hinh 4.12). Khi cdc 6ng nay xoay, cdc con lan tua duogc nang lén hoac ha xuéng lam
thay déi khe cén (hinh 4.13). 3

Cic gid cén hé Sendzimir c6 kha nang diéu chinh bién dang (profile) mat cat ngang
clia bang kim loai bing céch uon cong mot hay vai truc tam ctia cdc 6 lan tya theo phuong
can thiét, nhd cic luc tac dong tir phia gbi truc . He th6ng uén clia mdi truc tam duge dén
dong rléng 1é, cho phép tao bién dang cén thi€t cho mdi truc tam véi cdc 6 lan tua mot cach

doc lap va, qua cdc truc trung gian, tdc dong dén bién dang truc lam viéc.
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Hinh 4.12. Truc tdm vdi cdc 6 lan tua:

1. truc tam; 2. banh rang hinh quat; 3. g0i tiwa ngoai; 4. goi tua léch tam ciia truc tam;
5. yén tua ciia cdc goi tia ngoai; 6. cdac vong léch tam diéu chinh do cong ciia truc tam;
7. cdc con ldn tua; 8. vong bdo hiém; 9. cdc 0 t'an tia.

P& khic phuc hién tugng ép khong dong déu & ving mép bién bang kim loai (thép

“sau khi can s& bi u6n séng hai bén mép bang), cdc truc trung gian ddu thit nhat dugc gia
cong véi mot dau con (hinh 4.14). Khi mép bién clia bang kim loai c6 hién tuong udn soéng,
ngudi ta diéu khién cho ddu con clia truc trung gian thit nhat dich chuyén vé phia mép bién
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d6. Nho dp luc cua kim loai 1én truc cén, phan truc lam viéc ty 1én phin con cua truc trung

gian bi uén cong, lugng ép ving mép bién, do d6, duoc giam di.

Than truc cta cdc mdy cén véi gid 20 truc cé chiéu dai (60+2280)mm, dudng kinh
truc lam viéc (3+150)mm. Cic mdy nay dung san xudt thép dai c6 do day nho nhit dén
(0,004 - 0,005)mm, rong dén 1000 mm, va thép bang day hon 0,Imm, réng dén 1500mm va
hon. Phoi cho mﬁy 1a thép bang cén néng hoac thép can ngudi (da i mém) day (1+6)mm,
khoi lugng cudn dén 20T. Van t6e cin cuc dai & cic may can 20 truc dat 14 m/s. Phu thuoc
vao chiing loai cta thép thanh pham, nang suét cia may khong vuot quéa (50+100)nghin tdn

nam.

Hinh 4.13. So dé diéu chinh khe
can o gid 20 truc hé Sendzimir:

1. truc léch tam véi cdc 6 lan
tua; 2. banh rang hinh quat;

3. Thanh rang; 4. yén (tya vao

khung gid can) cua truc léch

tém véi cac 6 lan tua.

Hinh 4.14. So do diéu chinh bién dang
truc lam viéc nho cde truc trung gian-thir

— e
nhdt: l:': TR : I
3 ‘ ‘ g3 Sy LAY, o8 WL i
1. bang kim loai, 2. truc lam viéc,; 3. cdac 5
truc trung gian thit nhdt voi mét dau duoc B S
: -
. . . SEe N DEN 1=
gia cong cén (duong gach néi chi vi tri - s
" . - — A | )
cua truc trung gian khi diéu chinh bién i I, | :
. - L. . : 1
dang truc lam viéc). C_ -

Mot trong nhimng nhuge diém chi yéu clia cic mdy cin bang dao chiéu 1 su tén tai
O hai dau bang kim loai phan khong duge cén c6 chiéu dai (5+10)m méi phia. Sau khi cén,
céc phan nay phai cat bo. Hé s6 tiéu hao thép & cac mdy dao chiéu, do d6, cao hon so véi cdc

mdy cdn lién tuc.

Trong bang 4.2 trinh bay dac tinh ky thuat ciia mot s6 may cdn ngudi dao chiéu.
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Céc mdy mot gid cdn don chiéc dung cdn nguoi thép 14 day (0,6+5)mm, rong dén
2550 mm tir cdc mdc thép cacbon, thép hop kim va cac loai hop kim khdc. Phol cho mdy fa
thép tdm can néng (cit tir cudn) hodc cdn nguodi (da 0 mém) day (1,5+10)mm. Qud trinh cdn
& cdc mdy cdn don chiée c6 thé tién hanh theo so dd doc hodc ngang tuy thudc vao yéu ciu
chling loai thép thanh phdm. '

Thanh phdn thiét bi clia mdy cdn don chiéc gém mot gid ddo chiéu kvarto (cé thé
dao chidu hoac moét chidu), cdc co cdu d& tdm, x€p t4m, mdy nan thing, phuong tién van
chuyén. Van 16c cdn cuc dai clia cic miy cdn don chiéc khong qua 2 m/s. Nang suat clia

mdy, phu thudc vao chling loai san pham, khoang (3+30) nghin tin nam.

Nhuge diém ciia cdc mdy can don chige 12 d6 chinh xdc va chdt lugng bé mit cla
thép thanh pham thap, hé s6 hao hut kim loai 16n, nang suat thap va gid thanh san pham cao.

Céc mdy cdn tinh chinh (cdn 1a) ding cdn ngudi thép bang va thép 14 sau khi 0 véi
luong ép (0,8<2)%, khong cin ddu bdi tron c¢dng nghé. Thanh phdn thiét by chinh cia cic
may cdn tinh chinh gém 1-2 gid kvarto. Thudng, gid cdn va thiét bi phu clia may cdn tinh

chinh gidng gid can va thiét bi phu cia mdy cdn ngudi dat trong cling mét Xudng.

Cic mdy mot gid c6 thé cdn 1a thép bang cdn nguoi sau khi G tir cdc mdc thép cacbon
va thép hgp kim. Van ¢ ¢dn 1a § cdc mdy nay dat 30 m/s. Ning sudt dat (1+1,2) triéu tin
nam.

Céac mdy can 1a hai gid cdn tinh chinh thép bang tir cdc mac thép cacbon va thép hop
kim. Luong ép dugc phan b6 giifa hai gid cén theo so d6 giam dan, do d6 chét lugng bé mét :
cha thép thanh phdm t6t hon so v6i cac mdy mot gid. Ngoai ra, qua trinh cdn & méyAhai gia
c6 thé tién hanh véi luc kéo cing di (0,3+0,4)a,, nhu vay, do phing chia thép ciing s& cao
hon so v&i truomg hop can 13 & mdy mot gia.

Cac mdy can 1a ¢6 thé dugce trang bi dung cu do do gidn dai va hé théng ty dong diéu
chinh lugng ép.

Trong béng. 4.3 trinh bay dac tinh k¥ thuat ca mot s& mdy cén 1a thép bing.

Cic mdy cdn-12 thuc chit 1a cic mdy cédn lien tuc gom 2-3 gid dung dé€ san xudt ton
mong va cuc mong, day (0,015+0,15) mm, rong dén 1270mm. Cic mdy 3 gid chi dung dé
san xudt ton méng va cuc mong, con cdc mdy hai gid, ngoai nhiém vy sdn xudt cdc loai [on
noéi trén, con diing dé 1a cic loai t6n binh thudmg. Phoi cho mdy cdn-1a La 10n cdn ngudi, khéi
lugng cudn t6i 27T, Lugng ép tdng cong dat 50%. Tén mong va cuc mong khong U sau khi

can.
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Csc méy cdn-1a duge thiét k& véi cdc gid kvarto ¢6 do ciling nang cao bang cach tang
ty l¢ D/L cha truc tua (D- dudng kinh, L- chiéu dai than truc ) va ting dié¢n tich tiét dién
ngang clia cdc try khung gid. Kich thudc tryc cdn cha cdc mdy cdn-la nam trong Khoang
(490+610)/ (1240+1420)x(1220+1370) mm. Van t6c can cuc dai dat 28m/s. Nang suét
(200+600) nghin t4n nam. Vi ning suft thip nén cdc mdy can-la chi duoc si dung trong cic

xudng cdn nguoi ton mdng va cue mong véi khoi luong san xudt nho.
Trong bang 4.4 trinh bay dac tinh k¥ thudt clia mét s6 mdy cdn - la thép bang.

Cén luu ¥ ring, cdn ton mong va cuc mong & cdc mdy cin — I khong phai la phuong
phép duy nhit san xuat loai san phdm ndy. Ton méng va cyc mong ciing dudgc cdn & cde mdy
nhiéu truc. Tuy nhién ning sust & cdc may nay khong cao, do vay cdc mdy cin — la thuodng

duge si dung trong trudng hop san xudt 16n mong va cuc mong véi khaoi Tuong 1én.

Truc lam viéc clia cdc mdy cdn ngudi, thuong duge ché tao tir thép 9X2, 9X2B, va
9X2MD (theo ky hiéu clia Nga), c6 do cing than truc bing (95+102)HSh, cta cd truc -
(30+35)HSh. Do béng ciia bé mat truc 1am vigc dung cén thép cacbon tuong duung V7-V8,
diing cdn thép hdp kim - V10-V11. Cdc truc fira I cdc truc dugc léng vanh, ren 1tén hoic
ddc. Trong truéng hop truc léng vanh, 16i truc thudng duge ché tao tir thép 55X hoac
45XHM, vanh thudng duge ché tao tir thép 9X, 9%2, va 9X®P. Céc truc lién khéi thudng duge
ché tao tir thép 75XM, 65XHM, 80XH3B, 9X, 9X?2, 9Xd. Do bén ciia cac tryc 16ng vanh |
16n hon cia cic trye dic tir 2 dén 3 1an. Do cimg cua than truc wa bang {55+85)HSh. Do

ciing 161 wu cta than tryc tua thudng thip hon do cing cua truc lam viée tir 20 dén 30 HSh.

Dé nang cao do chinh xdc va chat luong bé mat thép thanh phim, cdc mdy cdn ngudi
hién dai duge trang bi cdc he thong tu dong diéu chinh chiéu day, luc kéo cang, bién dang va
hinh ddng ctia bang thép, diéu khién quéa trinh 1am nguoi va boi tron tryc cin bing dung dich
nhi tuong, ... . Cic xudng cdn ngudi hién dai xay dimg mdi hién nay dugc tv dong hod hoan

toan.
4.4. Pac diém cong nghé can ngudi thép bang va thép la

Trong qud trinh cdn lién tuc, diéu kién thé tich giay khong ddi (3.3) 1a y&u 16 t6i cin
thiét dé dam bao cho céc may cdn lam viéc binh thudng. Can cd vao diu kién nay, nguoi ta

phan b6 lugng €p va tinh todn van (Sc cdn cho cdc gid can.

Qud trinh cdn & cdc mdy lién tuc va dao chiéu ti€n hanh vdi luc kéo ciang sau (phia

vio) va trude (phia ra). Khi cin ¢6 luc kéo cang, ap luc cla kim loai lén tryc giam di dang
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ké. Trong trudmg hop khi lyc kéo cang trude 1dn hon hodc bang lyc kéo cang sau, momen
quay ciing giam. Luc kéo cang 6 thé dam bao, trong mot khoang nhat dinh, qud trinh uf san
bang he so gian dai theo chiéu rong bang kim loai vi qué trinh 1y diéu chinh thé tich giay
theo cic gid ciia mdy lién tuc. Nhu vay, luc kéo cang khong chi 1a diéu kién cin thiét dé dam
bao qué trinh cdn on dinh ma con la y&u 16 quan trong cho phép thu dugc san pha"im c6 dd
phéang va do chinh xdc cao. Chinh vi vay mi & nhiéu mdy can nguoi lién tuc va dao chiéu, hé
(héng vi dién chinh do day bang kim loai 1am viéc theo chu trinh diéu khién két hop gitra

khe can va luc kéo cang.

thi th2
v, m/s
thg Ly tn ty
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Hinh 4.15. Biéu dé van toc quay ciia truc cdn trong qud trinh can lién tic mot cudn thép 1on

gom nhiéu cudn nho han ié1 vor nhau.

Mot trong nhimg dac diém ndi bat cua qué trinh cdn nguoi & cdc may 1ién tuc va dao
chiéu 12 van t8¢ cdn trong khoang thoi gian cin mot cudn thép khong ¢ dinh. Trén hinh
4.15 trinh bay dang biéu do phd bién clia sy bién déi 18¢ do can trong trudng hop cdn mot

cuon thép 1én gém nhicu cudn nho han ndi v6i nhau & may lién tuc.
Nhin biéu dé thay déi van 8¢ quay cla tryc, fa thay cdc giai doan sau :
e t,-thoi gian cdn diu trudc ciia biang thép vai van toc nap, vy
o 1 thoi gian cdn tng 10¢;

o t,-thdi gian cdn v6i té¢ dd 6n dinh, vy
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e 1, thdi gian cdn phin gan méi han ndi cuon;

e t,.- thdi gian cdn ving moi han véi 16¢ do khong doi;

e 1, thdi gian cdn phdn gdn m&i han véi t6c do tang dan;

s 1, thdi gian cdn véi tdc do gidm dén;

e (, Vaf, - tuong img thoi gian nghi va thiti gian thdo cudn thép khoi may cudn.

v, V2 v~ tuong Uing t6¢ do 6n dinh cyc dai khi cdn phan gitra mdi cudn thép nhod va

cac viing méi han ndi cudn.

Khi can vdi van toc thay déi, do day ciia "ném” ddu boi tran trong cdc & i6t tryc ma
sat 1ong, hé s6 ma sdt va dp luc cla kim loai ién tryc ciing bién déi, dan dén sur bién déi cila
chiéu day bang thép. Dé tang do 6n'dinh ctia chiéu day bang kim loai trong khi ¢dn, ngoai
viéc 6n dinh lugng ép, cdn giam 61 cia thdi gian tang tc va gidm 16c clia cac dong co truyén
dong. Bang phuong phap can thép bing v6i chiéu dai vo cling, ta ¢d thé dam bdo qud trinh

cén v6i 16c db tuong ddi 6n dinh, cho phép nang cao do chinh xdc cha thép thinh pham.

4.5. Dau boi tron cong nghé va chat 16ng 1am ngudi

Trong cdn ngudi ngudi ta st dung cdc loai ddu boi tron cong nghé nham lam giam
hé s6 ma sat va nang cao chat lugng bé mit cla thép thanh phim. Do téc dung gidm dp lue
cha kim loai 1én truc va do tiéu hao nang luong cho qud trinh cdn, viée sir dung dau boi tron
cong nghé cho phép tang cudng ché do ép, tang do bén cha truc va do chinh xdc cla thép
thanh pham.

Bén canh dau boi tron, cic chat 1dng lam ngudi ciing duge s dung nham muc dich
1am thoét nhiét sinh ra trong qué trinh bién dang déo, déng thdi on dinh ché€ do nhiét cho
tryc cdn.

Dé boi tron, ngudi ta ding dimg cdc loai ddu hay dung dich nhii tuong cé kha nang
tao mang ddu ¢6 do bén cao trong viing bién dang. Con dé 1am ngudi truc, ta cé thé dung cic
loai chét 16ng ¢6 kha nang 1am thodt nhigt tot.

O céc méy can nguoi, thudmg cdc chit 1ong 1am ngusi déng thai la chat boi tron
cong nghé.

Dau boi tron cong nghé phai dam bao cdc yéu cdu: hiéu suat boi fron cao, dam bao

do sach cdn thiét cho bé mat thép, chiu duge 4p lyc va nhiét do cao trong viing bién dang, dé
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tdy sach, d& bay hoi trong qud trinh 0 thép, ré, dé ki€m va khong déc hai. Ngodi ra, daut boi
tron phai c6 tac dung gilf cho bé mit thép khong bi oxy hod sau khi ¢dn va phai dam bao cho
cdc vdng clia cudn thép khéng bi dinh chat vao nhau.

Hiéu suat cha ddu boi iron cong nghé duge dénh gid bdi d6 gidm cla he s& ma sat
khi qué trinh cin da 6n dinh (f,). Dudi day 1a mot s8 gid tri cha hé s6 ma sdt f, cho cic loai
ddu boi tron khic nhau :

+ Diu hoa 0,09+0,12

o Dau cong nghiép (boi iron miy) 0,08+0,09

Dung dich nhii twwong 10% chat tao

nhii tuong tiéu chudn (cmusol) 0,07+0,09
¢ Dung dich nhil twong 10% ddu hat bong 0,06+0,08
¢ Didu bong (dau braistoc) 0,06+0,07
» Diu thau da‘u 0,05+0,06
e Dau hat bong tring hop 0,040,035

Hiéu suat sir dung cha ddu boi tron cong nghé phu thudc vio tinh chat 1y hoa cua
ddu, van t6c can, do day cia thép cdn va mic do bién ciing cla kim loai cdn. Tinh chit 1y-
ho4 x4c dinh do nhét cia ddu, ham lugng cla cdc chat ¢6 hoat tinh bé mdt trong né va do
bén cha mang d4u trong viing bi€n dang. Thudng, do nhét cla diu va ham ludng cic chit ¢6
hoat tinh bé mat cang cao thi hé s6 ma sdt f, cang nho. Vén t6c cdn cang tang thi he s0 ma
sdt cang giam.

Khi cdn thép c6 do day tuong ddi Ién va chua bién ciing ta ¢6 thé dung cdc loai dau
boi tron ¢ higu sudt sir dung thdp. Truong hop cén bang mong di bi€n cimg, ta phai dling

céc loai ddu boi tron ¢6 hiéu sudt sir dung cao hon.
Diu boi tron cong nghé ding trong cin ngudi c6 thé chia thanh cdc nhém sau :

o Diu thuc vat, ding & dang nguyén chat hay & dang hén hop co vdi nudc (ddu

duoc ddnh phan tdn trong nudce),

o Dau khodng, sir dung & dang nguyén chat hodc pha thém dau thyc vat hay md

dong vat;
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o Cic loai ete phitc tap clia cdc axit béo tong hap;
 Dung dich nhi tuong clia cdc loai ddu khodng hode ddu thuc vat va md dong vat.

Trong s6 cdc loai ddu ké trén, ddu thye vat (ddu co, ddu thiu ddu, ddu hat cai, diu
hat bong, diu huéng duong, ... ) va cdc dung dich nhil wong cla chiing, cdc ete phifc tap ctia
cdc axit béo téng hop va mot s& loai du khodng ¢6 do nhdt cao la cdc chat bol won ¢o hiéu

sudt sir dung cao hon ca.

Dé tang kha nang boi tron cua cdc loai ddu thuc vit, ngudi ta ti€n hanh tring hap
hod (dau hat bong tring hop) hay hydro hod (ddu hudng duong hydro hod) ching. Tuy
phién, nhioc diém ché yéu clia cdc Joai ddu thuc vat 1a dt va hiém. Do d6, vige sir dung

.chfmg trong thuc t€ bi han ché.

() cdc mdy can ngudi, ngudi ta sit dung rong rdi cdc dung dich nhi twong pha ché tir
céc loai ddu khoang, ddu téng hop hoac ddu thyc vat. Cic dung dich nhii twong nay ¢6 nhiém

vu vita boi tron vira 1am ngudi truc cén.

Dung dich nhii tuong duge dan dén truc cdn, viing bién dang va dén bé mat cha bang
kim loai bang cdc 6ng ddn gép. Dung dich nhd tvong phun tir Gng gop dudi dang chim tia
lien tuc hinh quat doc theo chi€u dai than truc can va chiéu rong bing kim loai. Ngoai ra, h¢
théng 6ng dan con cho phép diéu chinh lugng dung dich phun theo chiéu dai than tryc can.
Céc méy cén ngudi lien tuc v dao chiéu duge trang bi he théng din, phun dung dich nhd
wong tudn hoan (cé lgc va tdi sinh) cong sudt 16n. Lugng tiu hao chat tao nhii tuong

(emusol) cho I tén thép khoang 1,1 kg.

Trong cdng nghé¢ can ton, d€ boi tron ngudi ta ding cdc loai ddu thyc vat o dang
nguyén chit hoac & dang hdn hgp co véi nude. Ham lugng cla ddu trong hén hgp khoang
(10 ~25)%. Chat éng lam ngudi trong trudng hop nay 1 nuéc. Nue duge phun Lén truc cén
tir phia nguoe vdi hudng dén ddu nhim trinh cho ddu khoi bi nuéc rita sach. Dung dich dau
phan tin hoic dau § dang nguyén chat dugc phun lén hai mat cla bang thép bing cic vdi
phun. & mdy cin ton lién tuc 5 gid *1200”, lugng ddu tidu hao cho 1 tédn tén trong diéu kién
khong tai sinh khoang (2+3) kg. Trudng hop ddu dugc tdi sinh ding lai, lugng tiéu hao giam
xuéng cdn (1+1,5 kg). V6i ap sudt phun 1,3 atm, lugng ti€u hao nude khoang 15000 lit/phdt.

Khi c4n ngudi cdc mac thép hop kim va thép khong gi & cic mdy dao chiéu, ngudi ta

ding cdc loai ddu khodng & dang nguyén chit. Ddu khodng dugc phun lén hai mat clia bang
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kim loai bang cdc voi phun. Truc cdn duge 1am ngudi bing nude. Cic loai diu ¢6 dé nhét

cao (braistoc, viscozine, ...}, trude khi din dén mdy, duge sdy ndng bing hoi,

Trong dai da s6 cdc trudng hop, & cdc mdy can nhiéu truc, cdc chat long boi tron-
lam nguoi, ngoai chife nang thong thudng i lam giam hé s6 ma sdt trong viing bién dan va
lam nguéi truc cdn, con ¢6 nhiém vu boi tron cho cic & 16t cla cic truc (con lan) twa. Do dé
viéc sir dung dung dich nhit wong binh thuong (ding O cdc mdy kvarto) cho cdc mdy cdn
nhicu truc khong dém bao duge tudi tho clia chia cde 6 16t truc tra. Néu str dung céc loai ddu
bot tron ¢6 dé nhét cao lai khong ddm bao duge diéu kién lam nguoi truc cdn, dac biét khi
cdn v&i van toc I6n. Cho nén, & cdc mdy cin nhiéu truc néi chung va cdc 'mziy 20 truc ndi
riéng, c& di€u ki¢n thodt nhigi kém, ngudi ta chi yéu dung cic loat-dau khoang c6 do nhét
trung binh nhu cdc loai ddu cong nghiép 20, 30, diu bién the, ... . D6i véi cac hé¢ théng din
diu boi tron cong nghé & cdc may nhiéu truc, yéu ciu lam sach dau khéi cdc tap chat co phai

duoc chi trong dac biét,

4.6. Bi¢n doi co tinh cta thép trong qua trinh can nguoi

Pé chon cic [h(‘}'hg $6 k¥ thuat clra qui trinh céng nghe, 1inh todn dp luc cia kim loai
tén tryc cidn va du dodn cdc tinh chdt cha thép can nguoi thanh phdm, ta phéi biét co tinh cia

thép & bét k¥ giai doan ndo cha qud trinh gia cong.

Co tinh va cdc tinh chit cong nghe cla thép can nguoi xdc dinh bfji'nhfmg dac tinh
co ban nhu gidi han bén, o,, gidi han chiy qui uéc, ar, do kéo dai twong d6i, 8, do cing
Brinel, HB, s6 1an udn cong, n, vi dé ép ldn (theo Ericsén) h. Doi v6i thép cdn nguoi tir cac
miic thép cacbon thap ding cho dap sau (16n, thép vo 6td) 1y 1¢ o4/o, ciling 1a dic tinh quan

frong.

Cdc két qua nghien cthu cho thdy, co tinh cla thép trong qua trinh cdn nguodi phu
thuoe vao thanh phin hoa hoc, to chiic, ché do nhiét luyén, trang thdi (ng sudt khi bién dang,

nhiét do. van t6c, s lan va mic do bien dang, diu boi tron cong nghé va cdc yéu t6 khac.

Trong qud trinh cdn nguoi, lugng bién dang téng cong la yéu t& quan trong xdc dinh
cd tinh clia thép. Do vay, trong thue (¢, co tinh cla thép xac dinh chil y&u can cf vao mic do
bi¢n dang. Trén hinh 4.16 trinh bdy méi quan hé giita co tinh clia thép so61 0,08%C, thép hop
kim chét luong cao 0,3%C-1%Cr-1%Mn-1%Si va mitc d¢ bién dang. Cic d6 thi cho thiy,
gidi hah bén, gi6i han chiy va do cting ty Ié thuan, con do kéo dai twong déi ty 1é nghich véi

mifc do bién dang.
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Pac diém thay ddi cha giéi han bén va do cimg twong e nhaw. Gidi han chay tang
nhanh hon giéi han bén, do d6 khi mitc do bién dang tang, do chénh léch gilta o v Oy, giam
di. Khi luong ép dat (70-90)% cdc gid tri cba oy hdu nhu tring véi o,. Diéu dé 6 nghia la

tinh déo cua kKim loai hdu nhu bl mat.

Trong qu4 trinh can ngudi, do kéo dai tuong dsi, &, giam di rat nhanh. D6 14 nguyén
nhan chinh han ché viéc dp dung tong lueng ép I16n. Do vay, lwong ép téng cong 1dn chi ¢
thé thuc hién khi cin cdc loai thép c6 do gifin dai tuong d6i vit do chéch léch gitta o va o,

lon.

D¢ tang kha nang bi€n dang cua thép trong qud trinh cdn ngudi. nguds ta ap dung
cac cong doan nhiét tuyén trudc khi cdn va nhiét luyén trung gian (8) nham lam téng tinh

déo cua kim loai.

Khi cdn nguoi, 16 chiic ca thép bi thay doi, cic hat tinh thé bi phan nho (hinh thanh
cdc 4 hat phan céch bdi cdc “tuong” lech)va kéo dai theo phuong cdn. Khi lugng €p dat gid
tri tugng d6i 1én, 16 chic cha thép trg thanh dang soi (van). Su hinh thanh 6 chifc dinh
hudng trong thép thanh pham ddn dén su di hudng cua co-1y tinh. P61 vai cdc loai thép can
nguoi ding trong k¥ thuat dién, tinh di hudng giif vai trd rdl quan trong, Vi¢e dim bao tinh
di huéng cho cic loai thép nay 1a yeu cdu cong nght can thiél. Con doi vai cdc loal thép

diing cho dap sau, tinh di hudng thudng dan dén phé phim.
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Trong qué trinh cén ngudi, do s6 luong khuyét tat ciia cdu tric mang tinh thé (léch)
tang 1én, ty trong cha thép gidm di tir 0,8 d€n 0,9%. Can ngubi ¢6 anh hudmg I&n dén céc tinh
chat dién, tir clia cac loai thép dung trong k¥ thudt diéﬁ. Sau khi cin ngudi, do khdng tir ting
1én con do din tir giam di.

Bdng 4.5. Quan hé thuc nghiém giita giot han chdy (kGimm®) va nuic d6 bién dang
d6i voi mgt s6' mdc thép thuong gdp (theo ky hiéu cita Nga}

Nhém thép Cong thic
Thép cacbon két cau dang CT.0, CT.1, CT.2, 08kn, 10c¢n, 20 G =0 + 3,4e°%¢
cn, 09rz2 .
Thép cacbon két cau va dung cu dang 40, 45, Y10, Y12 Gy =0qg + 5,460
Thép hop kim dang 25XFCA, 30XICA,33A, 21962, U496 Gp =0pq +5,98°%
Thép hop kim dang X18H9, X18HOT, X18H25C2, Gp =0y +3,38"%

0X20H4AT10 (HH3), X22HSAT9 (3N20)

Thép hop kim dang X17AT14 (3U213), DM846, OXITHS9A | g =0y +4,88°7
(3N55), 391, P9

Thép hop kim dang X13H4T9 (3U100), 31172, U811, 50XDA, | o, =0 +2,58"7
12X5MA

Oy 8iGT han chdy ban dau

Can cd vao mai lien hé giita co tinh cla thép cdn ngudi va do bién dang 1éng cong,
ta ¢6 thé xdc dinh trang thii cla kim loai sau mdi 1an bién dang, chon so d6 cong nghe 16 uu
va tinh todn dp lue clGa kim loai 1én truc cdn. Quan hé gitia co tinh cla kim loai va mic do
bién dang nguoi cé thé xic 1ap theo cdc phuong phép dua trén co so ly thuyét vé md hinh
hoa thude tinh co hoc cta vat liéu hodac bang thuc nghiém thudn tuy nhu trinh bay trén hinh
4,16. Bang phuong phap Iy thuyét, ta ¢é thé thiét lap duge cdc mo hinh t6ng quét mo 1 bién
déi thudc tinh cia mot I6p vat lieu, phu thudc vao céc bién cong nghé¢ xdc dinh trang théi
ctia vat liéu. Cac mo hinh nay c6 thé 4p dung cho mot vat ligu cu thé trong tinh todn thiet k&
cong nghé cdn ciing nhu trong mé phong s6 t6i wu qué trinh can. Quan he thyc nghiém don

gidn gifra co tinh va miic do bién dang ngudi c6 dang téng quét sau :
» Cho gidi han chay, giéi han bén va do cimg (HB) :

y =y, +ax",
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¢ Cho do kéo dai tuong d6i
lg(y') = lg (y(:) -bx + sz'o

trong d6 y- gia tri hién tai ciia dic tinh cdn tim, y,- gid tri ban ddu (khi mifc d¢ bi€n dang € =
0) ciia dic tinh cdn tim, X - mifc d6 bién dang hién thdi, a, b, ¢ - cdc hing s& phy thude vat
ligu. Bang 4.5 trinh bay mot s6 céng thiic thuc nghiém cho phép xdc dinh gi6i han chy clia
mot s6 mac thép thudng gip.
4.7. Anh hudng ciia sir lin dan héi trong viing tiép xic giira thép can va truc dén
cac théng sé co ban cia qua trinh can nguéi - Do day téi han cua thép can

Pic diém cha qud trinh cdn ngudi la lugng ép nhd nhung tng suat tiép xic 16n. Do
vay, su liin dan héi cla tryc cén, clia bang thép, dic biét 1a sy phuc héi chiéu day cia thép
khi thodt khoi viing bi€n dang, lam cho chiéu dai cung tiép xiic tang lén dang ké. Sy gia ting
chiéu dai cung ti€p xdc cé anh hudng 16n dén cdc thong s6 nang luong cla qua trinh cdn
nguoi. D€ tinh todn cic thong s6 d6, ta khong thé dung céc cong thic ding cho trudng hop
truc cin cimg tuyét ddi.

Trén hinh 4.17 ta thiy, néu tinh d&n lin dan hoi clia truc cdn va bang thép, dé tién
hanh mot lugng ép AH, céc tam O, cha cdc tryc cén phai nhich lai gan nhau mét Khoang
bing 2(A.r + Ap). PO Itin dan héi cla tryc cdn, A,q, ddn dén lugng gia tang X,; cha chiéu dai
mién ti€p xtc. Do phuc hdi chiéu day cha thép cin khi thodt khoi vung bién dang, A, lam

cho cung ti€p xic dai them mot khoang x,.

Chiéu dai mién 1i€p xic, ¢6 tinh dén lin dan héi cua truc cin va bang kim loai, ¢6

thé xdc dinh theo cong thitc :
I, =X;+R Ah+x7, (4.12)

trong d6 Ah- luong ép tuyét doi.
Trudmg hgp cdn trong truc thép (mo-dun dan héi va hé s& poisson cia vat ligu tryc
cén tuong tng E; = 21,6x10° MN/m’, up = 0,3), chi tinh t6i bién dang lin dan héi coa truc

cdn, cdc gid trj X7, L, ¢6 thé xdc dinh theo cdc cong thiic thuc nghiém sau :

zIi’mn-RL zpmn-RL

,m ,mm |. 4.13
T 67600 ! [x” 6900 ' ] @13
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f

m }RIAh TmonnL M iIn -
\ 33800b, \ 3450b

1l

p r' P R |
| = Ry = IR, Ah+ -2t mm | (4.14)
J

N\
Ah/2
h, \
h,
R |
Q, Q,
X, X,
'tn

Hinh 4.17. So dé viing bién dang cé tinh dén lin dan héi ciia truc cén va bang kim logi:
Q,, Q- HEONg HNg goC Hép xiic cda truc cdn va bdng kim logi trice va sau ditom g not tdm hai
trigc cdn; yy- goc trung hod, xdc dinh vi tri diomg trung hoa; 1~ chiéu dai mién tiép xiic cé

tinh dén lin dan hoi cia truc cdn véa bang kim logi; x,, x,- cdc thanh phan ciia 1, tritoc va

sau dudng trung hoa; R~ disng kinh truc lam viée (chita o6 lin dan hoi); P - dp hee toan
phdn cria kin logi lén truc cdn ¢6 tinli téi hin dan héi ciia triecc ¢ va bdang kim loai; a,- can

tay don ctia P,; Q,, Q,- niong iing hic kéo cdng sau va triie.

Cédc cong thiic trén c6 tinh dén sy phan bo khéng dsi xing cua (g suat tiép xiic

phap tuyén (dp luc rieng clia kim loai 1én truc cén).

Néu iing suat ti€p xiic phap tuyén phan b6 theo qui luit elip, d€ xdc dinh x,-, ], trong

diéu Kién chi tinh t6i lin din héi chia truc cdn, ta ¢6 thé dung céc cong thire sau ;

e D3 vdi cdc tryc thép (Er = 21,6x10° MN/m?, p, = 0,3)

R R
Xy zp‘Li-,, m | X P L,mm . (4.15)
33160 3500




PR PR,
)= (R, Ah+ —I I = [Ry Ah+ - mm | (416
AT [ T T 47500, ] (4-16)

e DG&i véi cac truc gang (E, = 18,6 x10° MN/m?, pr = 0,35)

ptb Rl pthn 'R‘L .
} T ,m X R mm | 417
it =733760 ! ( T 8500 ! j (417

PR, PR,
1, =, R Ah+ —-—R'—- ,m l, = RI_Ah+—“¥— mm |. (4.18)
41560b,, 42500,

e Déi v6i cdc truc cachit vonfram (Ep = 65,1 x 10* MN/m?, py = 0.3)

R R
X ® PonZL o Ixpp = P BL oy | (4.19)
282000 28700 '
R PR
1, RLA11+—E—-L— m I, =./RL Ah + L mm | (4.20h
141000b,, 14350b

Trong cdc cOng thuc trén, P, 12 4p luc riéng trung binh ctia kim loai lén truc cin, P,
- dp luc toan phan ctia kim loai 1en truc 6 tinh téi lin dan héi, b,- chiéu rong cua bang kim

loai trudc khi can.

Dé tinh dugc X,r va 1, ta cin phai biét py, va P, duge xac dinh o tinh 1& Lan dan hol
ciia truc va thép cén. Do vay, viéc str dung céc cong thic (4,12 +4,20) rong céc tinh todn
thuc té ciing gap nhimg trés ngai nhat dinh. Qud trinh tinh todn x5 va 1, theo cdc cong thie

trinh bay & trén phai tién hanh theo phuong phép gn diing k& 11€P.

Pé xdc dinh chiéu dai ving bién dang c6 tinh tdi lun dan héi cla truc can, bang Kim
loai v sw phuc hoi chiéu day cta bang kim loai khi thodt khoi truc, ta c6 thé su dung cdng

thiic sau :

2JR Ak 2JR A

; .
l, =R _Ah R8Py 1.{ELR_L9T_p'L"] m(mm) (4.21)

trong d6 ¢,- he & hinh dang cla biéu d6 phan b6 4p luc rieng (ing sudl ti€p xdc phap tuyén),

1-p}

, (doi véi ryc thép 87 = 1,32x 10
nEq

0,- hing s6 dan héi cla vét li¢u truc can, 0, =0, =
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m*/MN), pon- 4p lic riéng trung binh ctia kim leai lén truc cdn ¢6 tinh dén Kin dan héi cia

truc can, bang kim loai va su phuc hoi chiéu day cia bang kim loai.

H¢ 56 ¢, c6 thé tinh theo cong thiic :

¢, =16+2 Sahb,

+64. (4.22)

TP

Dé tinh chiéu dai ving bign dang <6 tinh dén lan dan héi cla truc cdn va bang thép

(khong tinh 1&i su phuc hdi chiéu day cia bang kim loai}, ta ¢6 thé s dung cong thirc sau :

5 _
Iy =R AR +1,08 ERIBPH m(mm) . (4.23)

TYo
Chiéu dai vimg bién dang x4c dinh theo (4.22, 4.23) theo phuong phdp gin dung k&
tiép.

bé xdc dinh 1, ¢6 thinh t6i lin dan héi cia truc cén, bang theép, su phuc hdi chiéu

day cua bang thép va dnh hudng clia chiéu day thép can, 1a c6 thé sir dung cong thec :

¢+  Trudmg h(_ﬁp cdn ngudi trong truc thép

f h
X, =Cx,T(0,5+O,S l+l,74—-1~—],mm (4.24)
T

* Trudng hop cdn néng thép bang, thép 4 mong trong truc gang bién tring

f h
X, =Cx,{0,6+0,5 1+2,7;’—J,mm (4.25)
IT

trong d6 C- h¢ s6 khong déi xiing clia bidu dé phan b6 ting suat tiép xdc phap tuyén (4p huc
riéng), h, - chi¢u day cla bing thép sau khi cdn, x,; thinh theo cdc cong thic (4.15, 4.17 va
4.19). |

He¢ s6 C, trong trudng hop cdn nguoi thép cacbon thdp, c6 thé xdc dinh theo d6 thi
hinh 4.18. Trong truémg hop cdn néng thép bang mong ta 6 thé nhan C = 1.2.

Céc cong thitc va phuong phip néu trén chi cho phép ta xdc dinh mot cdch gdn ding
chiu dai viung bién dang trong tinh todn kiém tra thiét bi khi thi€t ke cong nghé (ché do ép).
Thuyc t€ cho thdy, sai s& tinh todn ¢4 thé 16i (10+30)%. D¢ 6i wu cong nghé cdn cong nghé
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cén néi chung vi cong nghé cin ngudi ndi riéng, 1a khong thé sir dung cdc cong thic va
phuong phap n6i trén ma phai giai bai todn két hop giita bién dang ciia tryc va bang kim loai
trong qué trinh cdn, trén co so st dung cdc mod hinh todn-1y mo ta qué trinh bién dang ket

hop vdi cdc diéu kién bien phi hop va cic phuong phdp mo phong s hiru hiéu.

¢
A
1 //

Hinh 4.18. Phu thudc cia Ié s6'C 120 y
vao nutc do bién dang £ trong lan /
can cho truée va miic do bién dang s / |

trieoe &,. 2 /
1o d

i- g, = 0:2- g, = 20%,; 3-¢g,=
40%; 4- &, = 60%. s 3

-——"‘" )
2 mw o X 4 &%

Lo0

Do truc cdn va bing kim loai bi lin dan héi, nén mg suét tiép xdc phdp tuyén tang
lén, dong thdi diém dat clia hop lyc cdn va vi tri clia ti€t dién trung hoa cling dich chuyén

gan vé phid dudng ndi tam cla cdc truc lam viéc.

Néu nhan ting suit tiép xic phap tuyén (4p luc riéng) phan bs déng déu theo chiéu
dai cung tiép xic, dé tinh hé s6 canh tay don cia hop Iyc cdn, ¢6 tinh téi lin dan héi cua truc
cdn va bang thép trong trudmg hop cdn khong ¢6 lye kéo cang, y,, 6 thé diing cong thic :

v, =?—“=0,5—Ii'- . (4.26)

m tn

Hé s5 cnh tay don clia hop luc cdn chi tinh téi liin dan hoi ctia truc, ¢6 thé tinh gén

diing theo cong thic thuc nghiém sau :

. =0,294 - 0,525 XT‘l , (4.27)

in
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trong d6 l,, va x,7 duge xdc dinh chi tinh t6i lin dan hdi cba tryc cdn. Cong thifc (4.27) ¢6 thé
ap dung dé tinh , cho trudmg hgp cdn nguodi khong ¢6 luc kéo cing va cho trudmg hop cin
ngudi véi s phan bo ap luc riéng tuong doi déng déu, ki :

015< T <045

mn

D¢ xdc dinh mot cach gin ding do vuot trude cla thép chi tinh 161 lin dan hoi cla
tryc cdn, c6 thé sr dung cong thie :
R 1
hy b
lp11 Iln

(yy+o,), (4.28)

trong d6 .- x4c dinh theo (4.27), a,- gdc ti€p xiic gifra kim loai va truc cdn sau dudng noi
tam truc, rad. Géc vy xdc dinh tir diéu kién :

'YN:CLO ]_0'0 ]_ﬁ{]_&]_kﬁ ,rad (429)
2 2fy 2 2f\ 4f) ptbn R L bu

trong do, a,- gée tiép xic giita kim loai va truc ¢dn trude dudmg ndi tam truc, rad; f,- hé s6
ma sdt giifa kim loai va truc cdn khi qua trinh cdn da 6n dinh; Q,, Q;- tuong ng luc kéo sau
va trude, MN; pu.- 4p luc riéng trung binh c6 tinh t6i lén dan hoi cha truc cdn va luc kéo
cang, MN/m?; b,- chiéu rong bang kim loai trude khi cdn, m.

Khi cdn ngudi thép bang mong, bién dang dan hdi cla truc cdn cé anh hudng dang
ké 161 luong ép. Néu do day cla bang kim loai trd nén bang hoic nho hon do lin dan héi
hudng kinh ciia truc cén, thi viée tiép tuc ép kim loai trong cdc truc nay khong thé thuc hién
dugc. Do day clia bang thép khi d6 duoc goi 12 do day t6i han hay do day cyc tiéu cho phép,
h,

min-

Dé xdc dinh h,,,,, khong tinh t6i bién dang dan héi chia bang kim loai, c6 thé sir dung

cic cong thifc sau :
e Trudng hop cédn trong truc thép
i = 3.4x10°f,R, (2K~ ), mm (4.30)
* Trudng hop can trong truc cacbit vonfram

Ny = 10107, R (2K, ~ Q) mm (4.31)
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trong do, 2k,.=1,15G,- gidi han chay cudng biic trung binn cua thép cdn [07,=0,5(05.+ o),
kG/mm?, oy, Op- gi61 han chay cta thép cdn trude va sau lan cdn]; qq- luc kéo cang riéng
trung binh [q,, = 6,5{q.+ q,). kG/mm’, q.. q, - luc kéo cing riéng sau va trude).

Do day cie tiéu cho phép khi cdn trong tryc thép cé tinh 16i lin dan hoéi cia truc cdn
va bing kim loai, ¢6 thé tinh theo cong thifc

Rrin = (3.95+6,22f )x 107 (,R, (2K~ q), mm (4.31)

Tir cdc cong thite trén ta thay, dé san xudt thép bang mong, cdn ti€n hanh qua trinh

can trong cdc truc ¢ dudmg kinh nho véi luc kéo cang 10n nhit co thé, rong diéu kién ma

sdt va tro khang bién dang cha thép thap. Dé giam gidi han chay, thép truée khi can duge n

mém.
4.8. Cace thong s& nang luong trong qua trinh can ngudi
Trong can ngudi, 4p Juc toan phan cia kim loai 1én truc c¢dn xac dinh theo cong thuc:
Po=pmla b, (4.32)

trong do pyn, .- tuong tmg dp luc riéng trung bink va chiéu dai ving bién dang cé tinh téi

nén dan héi cla truc cdn va bang Kim loai.

Nhu di dé cap 0O trén, viéc Xdc dinh py, phai tién hanh theo phuong phdp gin diing
k& tiép (hinh 4.19), bdi 18 py, phu thuoe vao 1, ma 1, lai chi c6 the tinh duge khi dé bict py,.

Ap luc riéng trung binh clia kim loai lén tryc cdn trong qud trinh cdn ngudi ¢6 thé
xdc dinh theo cic céng thifc sau :

» Theo Txelicov

h,

hg+h,
p(b :é|2k| éozko _§02k0 ho _ ho ,Mmez (433)
£,2k, E,2k; h, +h;  h, +h,

* Theo Tretiacov

£ 2k, —Ah, [ h®"? i1y o2k, ARy
i 248 Lh¥ ! 2-5 T 134)
=— ' JMN/m- .
P Ah| (
bt

{ -1 2 2
b, - lhg_? ]{.h' ;h"‘ —hﬁ}@
52

n
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trong d6, k,, k,- gi6i han chdy cudng biic cia kim loai trude va sau lin cdn (2k.=1,1504, ,
2k)=1,150, véi oy, O4,- gi6i han chay qui ude clia kim loai trude va sau khi cén); h,, h,- dé
day cta kim loai truéc va sau l4n cdn; Ah- lugng ép tuyer dsi; h,- d6 day ctia bang thép cdn

tai ti€t dién trung hoy; &or €1, 8 - cdc he 56 khong thit nguyen, xdc dinh nhu sau :

qk(, L E =1- i (4.35)

=1-
B3 2k,

0=\ (4.36)
AhS
__2f, /R Ah

4,37
h, +h, ( )

_ 2, R, An
Ah

&

(4.38)

Do day cia bang thép tai tiet dien trung hoa ¢6 thé tinh theo cong thiic :

h, = 15 h3'hd (4.39)
1

Quad trinh tinh todn Pua (theo phuong phdp gén ding k€ tié€p) va P, tién hanh theo
trinh tv sau :

¢ Xdc dinh 4p Iyc rieng trung binh khong tinh tGi nén dan héi clia truc cdn va bang

kim loai, p,,;

* Nhan uéc chimg gi4 tri cia 4p luc rieng trung binh c6 tinh t6i nén dan héi cia

truc cdn va bang kim loat, Pis (PP

* Tinh chiéu dai viing bien dang ¢6 tinh t6i nén dan héj cla truc cdn va bing kim
loai, 1,,;

® V6il, tinh duge, xdc dinh céc he s6 m,, va 8, , ¢6 tinh St nén dan héi cia bang
kim loai va truc cén, theo (4.37) va (4.38) (thay R, Ah bing 1 ):;

® Tinh lai dp luc riéng trung binh Pw» VOIi M, va §,. Gii tri clia p,, tinh duwoc chinh la
gid tri gan diing 14n thit nhat cia dp luc riéng trung binh ¢ tink tGi bién dang

lin dan héi cla truc edn vi bang kim loai, p,,,:

160



o So sdnh p,, tinh dugc va gid tri py, nhan trude, néu dd chéch léch thoa mén sai
56 cho phép (< 3% hoiic 5%), ta x4c dinh luc cén (4p luc toan phan) theo (4.32),
néu sai s6 vugt quéd giét han cho phép, cin hiéu chinh p,, va lap lai qué trinh

tinh toan.

Trinh tv tinh todn néu trén dugc thé hi¢n qua lwu d6 hinh 4.19.

}

E.lol éh ko- kll hm

@,ma
k=k+1
—» Tinh py
Chon Ap Khéng thoa
pltm= plh+Ap
l l thoa man
Tinh |
" Tinh P,
Tinh m,, 8, (vdil,,) Két qua
—_ (4.37, 4.38)

Hink 4.19. Luu dé tinh todn dp lic riéng trung binh va dp lyc toan phan cva kim loai lén

tric cdn € tink t6i nén dan hoi cia truc can va bang kim loai.

Trong tinh todn thiét k&, ta ciing c6 thé dung cdc phuong phap xdc dinh pi, don gian
hon sau day :

11-SXIT _ 161



* Theo Robert

]—‘“—.MNf m- (4.40)

h,

_sah Bl
44k, 2h,

pibu = 2]'Clb {I

trong do, 2k’,,- gidi han chiy hiru higu ¢6 tinh tdi luc kéo cang sau vi rude, xdac dinh theo
cong thirc :
f - ] el
2Ky =1.150, -5 [qn +q, (1 —s)].MNhn‘ (4.41)
oan - E
véi U:",!-"s 1a gi6i han chiy cta thép cdn tuong tng 2/3 bién dung twong d6i trong 1an cdn cho

irude,

Quad trinh tinh todn py, theo (4.40) tién hinh theo phuong phép gan ding k€ ticp [1,,
xdc dinh theo (4.23)] va chi dp dung cho trudng hop cin bang rat mong véi luc kéo cang
riéng sau va trudc Xap xi bang nhau (g, =~ q, = q). Khi d6 s& thoi man didu kién

h,eq/ 2t Pen <<f,.

tm
¢ Theo Stoun

el M (4.42)
1 .

n

Pupn = (2ktb _q:b)

trong d6, 2k, = 1,156y, v8i oy, = 0,5(0,+ o) qw= 0,5(q.+ q.). Hé s6 m, tinh theo {4.37
véi 1, thay cho \/R LA

Cong thic (4.42) ding d€ tinh p,, chi tinh 16i hin dan héi clia truc cdn. Dé tranh
dung phuong phdp gin diing k€ tiép, ta ¢6 thé sir dung todn dé hinh 4.20. Hing s6 dan héi

cua vat li¢u truc cdn tinh theo cong thiic :

B, =P mMN (4.43)

D€ xdc dinh m, truéc tien phai tinh cdc gid tri (f}_. VR Ab ;fhtb)zvz‘i
168:,R | [(2k,, =gy )/h,, ], tuong tng 2 diém trén hai thang do cita todn dé. Giao diém gitia

duting thang néi hai diém va todn d6 cho ta gi4 tri m, cdn tim. Néu dudng thing cit todn dé
tai hai diém, ta chon gid tri m, nhd hon. Bigt m,, h,, va f,, ta d& dang xdc dinh .. Ti€p theo.

dé tinh p,,, ta c6 thé sir dung cong thitc (4.42) hay sir dung dé thi hinh 4.21.
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He s6 ma sét f, trong qua tinh cdn ngudi phu thude vao trang thai bé mit truc cdn,
tinh chét hod-1y ciia ddu boi tron cong nghe, van 15¢ can, lemg ép. chidu day, mic do bién
cting chia thép cdn vi nhiéu y&u t6 khéc. Chua ¢6 phuong phép nao danh gid duge anh hudng
déng thoi clia tit ¢ cdc yéu 16 ké trén dén f,. Cho nén, trong tinh todn, ngudi ta chon cac gid

tri clia hé s& ma sat theo cic s6 liéu thyc t&€ hay xdc dinh theo cic cong thiic thue nghiém.

Trudng hop cédn trong cdc tryc thép mai bong, dé xdc dinh {; chi tinh t6i anh hudng

clia ddu boi tron cong nghe va van tdc can, ta ¢o thé st dung cong thic thyc nghi¢m sau

0lv:
£ =kp| 0,07 —— —— |, (4.44)
: 2v, +1)+3v]

trong d6, k- hé so tinh t6i anh huong ciia ddu boi tron cong nghé (bang 4.0); vr- van 1o

bién cla truc cdn, m/s.

f,JR ah [ ' (-
y VR 0, TERL 60,.R, Zk,l; -qu,
’ 1

a5 14 as

84 / 351 04
9

03 4 a3
ﬂ% £l

02 T 02

wf
41 af
0

af

0

Hinh 4.20. Todn dé xdc dind i, va 1, (chi tinht (i hin dan NGt cia trige cdnj.
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Hinh 4.21. Quan hé gtiia

A

[e™ - 'l)fm Jva g Mg 8 /‘/
ditng cho it 10dn Py,
&
—-""/ 1
0 — 1)
. 85 10 13 &b 25 30 _l-"_“’_
1

Trong bang 4.7 la cédc gid tri clia he s0 ma sdt khi cdn ngudi trong cdc e mai bong.

Bing 4.6. H¢ 50 ky, trong can ngudi cho cde logi ddp boi tron cong nghé khdc nhau

Déu boi tron cong nghe ky,
Truc cdn kho, sach 1,55
Ddu cong nghiép 1,35
Ddu 6ng sudt hay dau boi tron coc soi (CN det) 1,25
Nudc 1,00
Dung dich nhii tuong 10% 1,00
Diu hoa 1,00
Diu hat bong 0,90
Ddu thiu dau 0,90
Déu co 0,90

Momen cin, trong trudng hop khong ¢6 luc kéo cang, M,,, tinh theo cong thic :

M., = 2P ba KN

(4.45)

trong 46, Py, W, , 1, duge Xac dinh ¢ tinh t61 nén dan héi cia truc cdn va bing kim loal.

Khi can véi luc kéo cina. mromen «an 6 tinh t&i nén dan hoi cla truc, M., cO thé

tinh theo cong thic :
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M. =M, +Q,R Yo -QR, Y kNm (4.46)
v v

T T

hay

M, +R bh{g, —g, X1+8,) . kN.m (4.47)

whe

=M,

(M}

trong dé, M., unh theo (4.453; G, Q- tuc kéo cang toan phin sau va tnrde, kN: v,
v,- twong (g tc do cua bang Kim loai khi vao va khi thodt khot truc cdan, m/s: 5,- vurot tryde

c6 tinh 161 nén dan hdi ¢ha truc ¢dn va bang kim loai.

Bdng 4.7. H¢ 56 ma 3t f, cho trisong hop cdn ngudi trong cde truc mai bong

Diu béi tron cong nghé He s £, trong diéu kién van tc cdn {m/s)
dén 3 dén 10 dén20 | hon 20
Dung dich nhil tuong 0,14 012-0.1 ) S
Dau khodng 0,12 - 0.1 - 0,10-09 .08 0.06 N
Déu co : 0.08 0,06 005 0.03
Momen trén truc cita dong \
co truyén dong cho mdy cdn tinh
theo cong thic (2.30). Tuy nhién,
cdc dai lugng trong cong thiic phai
dugc xdc dinh ¢6 tinh & nén dan T
héi cna bang thép va truc cén. |
Trong trudng hop cdn ngudi, TRl
diac biet khi cdn thép bang mong,
luong €ép va momen can 1wong ddi /
nhd (so vdi trudng hop cdn ndng R

thép bang day), nén anh hudng cia

clia ma sat lan giita cdc truc lam
o ) P Hinh 4.22. So dé phdn bé itng sudt 1iép xiic gifia
viéc "vd tryc tua khong thé bo .
triee lam viéc va truc tud.

qua.
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Do dé, momen ma st M, (xem chuong 2) phai duge xdc dinh cé tinh téi anh

hudng cha ma sat lan trong cum tryc can.

Gi4 tri cha momen ma sdt lan dugc xdc dinh bdi lyc nén gilta cdc tryc va canh tay
don ma st 1an K, hinh thanh do sy phan b& khong do1 xing cha bidu dé (mg suat tiép xic
gitta truc lam viéc va tryc tya. K ¢6 thé tinh theo cong thiic :

K=cb,m (4.48)

trong dé, ¢ - he s8 tinh &1 s phan b6 khong déi ximg cla tng sut ép xic (¢ = 0,02 + 0,04,
trong trudng hgp do lech chéo gitra cic truc t6n, ta c6 thé nhan ¢ = 0,1); b - mot nita chiéu

rong cla dién tich ti€p xic giffa truc lam viéc va true tua (hinh 4.22).

Gid tri chia b c6 thé tinh theo cong thiic :

E, +E, R
boro7 (Do ErrEr RiRe (4.49)
L, E,E;f R_+R;

trong d6, Ly - chiéu dai than truc, m; E,. E,- tuong tng modun dan héi ciia vat liéu truc tua

va truc lam viéc, MN/m?*; Ry, R, - tuong tmg bin kinh truc tya v truc lam viéc, m.

& cdc gid kvarto cd tryc lam viec dan dong (hinh 4.23), momen M, tinh theo cong
thic :

My =2 Pra+Tipy), kN.m (4.50)

trong dé, p; - bdn kinh vong ma sat chia ngdng lam vic; T, - phan luc clia cdc co cdu dinh vi
truc, dugc truyén qua cdc gdi truc 1am viée; Py- phan luc cia tryc trya; a,- cdnh tay don clia
Py '

Trong trudng hop cdn khong c6 luc kéo cang (hinh 4.23-a) :

p=-Do T, =Pgp.
cosf3

véi P = arsin {{pr + K) /R¢] . Canh tay don a, cta Py xdc dinh theo cong thuc :

a, =R+ R)sin B -pr

R R
ha a =—tp +Kl1-=E1,
y ' R.rp‘ ( R'r]
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Hinh 4.23. So do i tde dung tén truc ctia gid odn kvarto ¢6 trie lam viée diioe dan déng:

a) cdc truc lam vige khéng bo tri 1éch: b) cdc truce lam viée b tri léch.

O cac mdy can lién tuc, cic truc lam viéc duge bo tri hai léch song seng vdi truc tua
v€ phia thodt cia bang kim loai (hinh 4.23-b). Viée bd tri cdc truc léch nhu trén ¢ tdc dung
6n dinh vi tri clia truc 1am viéc va loai trir kha nang léch chéo clia né trong mat phing ngang
trong qua trinh cdn, Trong trugng hop niy, thinh phin ndm ngang cla luc tdc dung lén cac &
16t true tra X; xidc dinh tr didu kién :

Xe=Prsin{(Bxy),
trong dé, y la géc tao bai dudng ndi tam cua 2 truc tya va dudng ndi 1am cua truc tua va truc
lam viée. Diu (+) trong biéu thic trén tuong tng trudng hop truc lam viéc bé tri léch vé phia

hudng cdn (phia kim loai thodt khoi truc), con dau {(-) tuong tng truong hap ba tri 1éch theo

hudng nguge lai (phia kim loai vao truc).
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Trong trudng hop cdn cé luc kéo cang v6i truc lam viéc bo tri léch so vGi tryc tua

(hinh 4.23-b), Py va T, dugce xdc dinh theo céc cong thifc sau :

. Qu= Ql
1
P; =P, ——.kN
T " cos(By)
T, =P, sinB+y),kN
. QI > Qn
cosa
P, =P ———~.kN
T cos(B+y)'
T, =Py sinfB+y} P, sino kN
. Ql < Qn

€OS L,

p.=p 272
T cos(B+y)
T, =Py sin(B+ v} P_sinct,, kN

kN

trong dd, a,- géc nghiéng cia P, so vdi phuong thing ding trong trudng hop Q> Q.
a, - goe nghiéng ca P, so véi phuong thing diing trong trudng hop Q< Q..

Vio thai diém d6i chidu can & cdc mdy cin ddo chiéu (cin thép bang), momen can
toan phan chi dugc truyén bdi mot tryc spinden (truc dén dong) va chi khi cac khe ho va do
rd trong cdc co cau ghép ndi truc spinden thif hai dugc khic phuc hét, momen cdn mdi duge
phan b6 giifta hai truc spinden. Ngoai ra, vao thi diém dao chiéu, xdy ra su va cham giifa
truc spinden din dong va truc cén dang dimg yén, momen can truyén qua truc nay, do viy,
tang lén ding ké. Momen can cuc dai M, ., truy€n qua truc spinden din dong vao thdi diém
dao chiéu ¢6 thé xdc dinh tir diéu kién :

M, = (3+5) Me . KN (4.51)

trong d6, M,,- momen can trén truc spinden din dong khi qud trinh cdn di 6n dinh.

O cdc may cdn don chiéc, do tang tai ién nhat cua dong co truyén dong xay ra khi
truc can an kim loai. Momen cén vao thoi didm truc cén an thép lén hon momen khi qua

trinh c4n da 6n dinh tr 2 dén 10 lan.
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Khi di bigt momen cén on dinh M,,, momen cén cyc dai khi truc cdn an kim loai,

M. max €6 thé xdc dinh theo cac cong thikc sau

e Khong tinh t6i nén dan héi clia truc cdn va bing kim loai

M. =M Ah _kN.m (4.52)

& max e —
4 \j 1 O
+ -
Y Ah Y

o (o tinh t6i nén din hdi cha tryc cdn va bang kim loai

5. .
R T
Ah ,
Mca.max :Mcn \,kN.lTI
X 3,
f 1=271 [y + L
pn[\/( )]

trong d6, X,- 40 gia tang cia chi¢u dai ving bién dang sau dudng ndi tam cla cdc truc lam

(4.53)

viéc (hinh 4.17); 8, - bién dang dan hoi cua gid cin, y, v, - tuong {mg hé s6 cdnh tay don
clia hop lue cén khi qué trinh cdn da 6n dinh khong va cd tinh dén nén dan hoi cia truc cin

va bang kim loai.

Bi&t momen cn 6n dinh va momen cdn khi truc cdn an thép, ta ¢6 thé ki¢m tra do
qud tai cla dong co truyén dong theo do qud thi cho phép va theo gid tri momen tuong
duong.

Sau khi xdc dinh momen trén truc clia dong co, ta ¢6 thé tinh cong sudt truyén dong
cdn thié€t.

Cong sut chay khong tai thudng biing khoang (3+5)% cong sudt dinh muc clia dong
co truyén dong. G cic mdy cdn ngudi bang mong téc do cao, momen khong tai ¢6 thé &
(10+18)% momen dinh mitc cta dong co. '

Cong sudt can thiét dé tao lyc kéo cang cho bang thép giifa gid cin cudi cling va mdy
cuén,N,, ciing nhu giita may d& cudn va gid cdn dau tién, N, xdc dinh theo cong thic :

N, =2V gw

' 4.54
¢ 1021, (429
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N, = 2o¥olld yyy (4.55)
102
trong dé, v, va v, tuong Ung téc do cha bang thép khi di vao gid cdn dau tién va khi ra khoi
gid cén cudi ciing, m/fs; n, va 1, - tuong ing hé s6 hifu ich cua mdy dd cuén va clla may

cubn; Q,, Q- tucfﬁg tng luc kéo cang tic dung 1én mdy do cudn va lén mdy cudn thép, kg.

4.9. Tinh toan ché do ép che cac may can ngudi

Tinh todn ché do ép cho cac may cén ngudi 12 xdc dinh kich thude clia phoi, phan bo
uong ép cho céc gid (Jan) can, xac dinh ché do van téc cdn, chon ché do kéo cang, tinh todn
4p luc cha kim loai lén truc, kiém tra do udn cua tryc cén va xdc dinh kha ning chiu 1ai cia

déng co truyén dong.

Chiéu day cua phoi xdc dinh theo cong thiic :

. hp= h, , mm (4.56)
l—gy

trong d6, h, 1a do day clia thép khi két thdc cédn; €5 - luong €p téng cong.

Luong ép tdng cong duge chon cin cif vao cic yéu clu vé 16 chiic, co tinh va tinh
cong nghé clia thép thanh pham c6 tinh t6i thanh phan hod hoc ciia thép cin, cong sudt cua
cac dong co truyén dong cho céc gid can, déu boi tron cong nghé va cdc y&u 16 khac. Ngoai

ra con phai chi y dén kha nang va tinh hop 1y cla viéc san xuat phoi § cdc mdy cdn nong.

D6i v6i cac méc thép cacbon két ciu dung cho dap vust néi chung va dap vudt sau
ndi riéng, voi lugng ép téng (45+50)% ta c6 thé dat duge do déo can thiet cho qud trinh dap
1iép theo. Tuy nhién, do kha ning cong nghé clia cic mdy cdn néng thép bang rong ban cing
nhu tinh hop 19 vé mat kinh t€ clia qud trinh san xuat thép bing mong d cdc mdy cdn nay,
lugng ép 16ng cong khi cdn nguodi cdc mic thép cacbon ¢ cde mdy cdn nguoi Heén tuc va dao
chiéu thudng nhan bang (55+80)%. Truimg hgp cin 1on, hugng ép tong co thé dat 151 90%.

D61 véi cdc mac thép hop kim, trong dai da 56 cdc trudng hop, lugng €p téng cong
khong qui (50+70)%. '

Luong ép riéng cho cdc gid cdn (hay cdc lan cdn) xdc dinh boi gid tri va dac diém
bien déi cua gidi han chiy chia thép cdn, do bén clia 6 truc lam viéc, hiéu sudt cna dau boi
tron cong nghé, cong sudt clia dong co truyén dong, diéu kién lam ngudi truc cdn, cic yéu

ciu vé do chinh xdc cha kich thude va chat lugng cua thép thanh pham, ... . Ché do ép duge
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chon phai diam béo sao cho dp luc chia kim loai 1én tryc cén phan b tuong d6i déng déu gilia

céc gid (14n) cén va phai tan dung dugc cong suat cla cdc dong co truyén dong.
Luong ép ¢ thé duge phan b6 & cic mdy lién tuc theo hai s¢ dd sau

e Sodd thir nhdt : luong ép giam dén tir gia cin ddu tien dén gia can cudi cing. SO
d6 nay cho phiép ta s dung luong ép cuc dai trong cdc 1an can khi chiéu day cua
bing kim logi con tuong ddi lon. & gid cdn cudi cling, luong ép tuong doi nho,
dam bio cho thép c6 do phing bé mat cao. So d6 nay c6 loi vé mat ning lugng
va thudng dugc dp dung trong trudng hop cdn thép bang wong déi day hay trong
trudng hop can bang mong tir phoi ¢6 4o phang cao va do khong dong déu cla
chiéu day thip. Nhuge diém chi yéu chia so d6 thi nhat la khi cén O van toc nap,
do qué trinh cdn khong c6 luc kéo cang, ap luc clia kim loai 1én truc cdn cha gid

ddu tien tang dang ké so voi khi qud trinh cdn da én dinh.

e Sgdé thit hai - luong ép tuong d6i trong gid cin dau tién thdp hon, con trong cic
gid cén tiép theo (ké ch gid cin cu6i ciing) cao hon so véi lugng €p tuong doi
cling trong c4c gid cén nay theo sd 46 thit nhat. Theo so dé nay, qué trinh can G
gid cudi cling c6 thé tién hanh véi luong ép tuong ddi bing hodc 16n hon mot
chit so véi luong ép trong cic gid can ding trude. Sa di phai giam lugng €p O
gid can ddu tién 12 vi mot s6 phoi cdn néng thudng c6 do phang va do khong
déng déu ca chiéu day khong dat yéu cdu. Vai lugng ép tuong ddi trong lan cdn
diu tien thip (10%+25%), ta ¢6 thé 1a phang vi giam phan nao do khong dong
déu cla chidu day bang kim loai. So d6 thif hai thudng duge 4p dung cho truong
hop can thép bang mong. Phin 16n c4c mdy lién tuc 4-5 gid lam viéc theo so db

nay.

Khi phan bé lugng ép cho cac may cdn thép bang dao chiéu, can chi ¥ tan dung kha
nang chiu tai cta cdc dong co truyén dong cho gid cdn va cho c4c mdy dd-cudn thép, dong
thi, phai dam bao cho lyc ¢dn phan b twong d6i dong déu gilta cac lan can. Do vay, luong
ép & lan cdn dau tien ién hon ¢, con lugng ép trong nhimg 1an cin sau duge phin b8 can ck
vao dac diém bién cimg cla thép can. Luong ép cuc dai trong l4n cdn dau dat 161 (30+40)%,

trong nhimg lan cdn cudi - (2+15)%.

O céc may lien tuc va ddo chicu, qud trinh cdn nén tién hanh véi luc kéo cang cuc
dai cho phép. Tuy nhién, do sy ton tai dang ké clia do khong dong déu cha chiéu day va do

khong phing ctia bang thép, dan dén sy phan bs khong dong déu cha luc kéo cang theo chiéu
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ngang, nén trong thyc 1€, lyc kéo cang riéng trung bish duge chon khong qué (0.3+0,%0;
(o - g161 han chiy cia thép cdn nam trong khoang gilra cdc gid). Thudng, luc kéo cang riéng

tang ddn tir gid (1dn) cdn dau tién dén gid (1dn) cdn cudi ciing.

Sau khi phan bo luong ép cho cic gid (lan) cdn, ta tién hanh chon ché do van t6c
cdn. Trudc tién, tir van toc cdn duge chon & gid cudi cling, can cif vao diéu kién thé tich giay
khong déi, ta xdc dinh van 15¢ bién va van t6c g6c cha céc truc cdn. Tiép theo, ta tinh so bo

van t6¢ cha bang kim loai trong cdc khodng céch giira hai gid cén ké nhau theo cong thire :

vi=v, (1+8),m/s {(4.57)
trong dé, v, - vn t6¢ bién cla truc cén; S - d vugt trude cla bang thép khi thot khoi ving
bién dang, xéc dinh theo (3.4} '

Sau khi tinh dp lic cua kim loai lén truc cdn, ta xdce dinh do vuat trude cé tinh 16
nén dan héi cla truc cin va bang thép, S,. Cin cif vio cic gid trj tinh duge cha S, |, ta tién

hanh hig¢u chinh ché€ do van tdc cho cdc gid can.

Trén co sd ché do ép va ch€ do van toc da biél, ta xdc dinh hé s6 ma st theo cic gid
cdn, tinh 4p lyc toan phan clia kim loai lén truc, P,, vd momen trén truc cia dong co truyén
dong, M, theo phuong phép trinh bay irong 4.7.

Panh gia du trir bén clia hé truc cdn nguodi duge ién hanh theo img sult udn cuc dai
trong tryc twa, Ung sudt udn va tmng suat xodn cuc dai trong truc tam viée.

Bdng 4.8. Lugng ép 16ng cong va luong ép riéng dp dung cho cdc mdy can nguéi

&

Miy Luong ép Luong €p riéng cho cac gid can (%)
TT can tong (%) 1 II 1l v A% VI
| 3 gid 40+60 30+50 1535 5+15 - - -
4 gid 50+80 10+35 | 25:45 | 25:45 | 20+25 - -
5gia 6090 1035 33+45 35:45 | 25+40 | 25+35 -
6 gid 80-95 25+35 25+35 | 25435 | 25435 | 25+35 | 25+35

RS VS I B N

Trén co s0 cdc vin dé trinh bay 3 trén, ta ¢6 thé tém tit trinh tr cdc budc tinh todn

ch€ d ép cho cdc mdy can ngudi nhur sau
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Chon lugng ép t0ng cong va xdc dinh chiéu day cha phoi. Trong bang 4.8 trinh
hiy cic gid 11 tham khao cla lugng ép tong cong va luong ép rieng 4p dung cho

cdc mdy cdn ngudi phd bién;
Phin bo lugng &p néng cho cdc gid (1an) cdn (tham khao bang 4.8);

Chon ché€ d kéo cing. Bang 4.9 trinh bay mot s§ c¢hé& do kéo cang pho bien dp

dung cho cdc mdy cdn ngudi lién tuc 4-5 gid, Xdc dinh ché do van 16¢ cdn;

Tinh dp e cua kim foai 1én truc cho mét gid (idn) can, ¢6 tinh 181 rén dan héi
cla tryc cdn va bang kim loai. 4p luc todn phin cyc dai tinh duge phéai khong

VUgL qué tai cho phép doi vé6i gid can, xdc dinh tir diéu kién bén cha truc;
Tinh momen va cong suat can cho moi gid (}an) cdn;
Kiém tra d¢ bén xoén clia cc ¢6 truc din dong;

Kiém tra do qué tai cho phép va d6 nung néng clia cic dong co truyén dong theo

cdc gid tri cla momen va cong sudt binh phuong trung binh.

Bang 4.9. Ché d¢ kéo cdng cho cdc mdy cin nguoi 4-5 gid

S6 Khoang Luyc kéo cing riéng trung binh , MN/m?
TT kéo cang mdy 4 gia may 5 gia

1 Gilra gid 1 va gid 2 80+150 100200

2 Giia gid 2 va gid 3 100+200 100+250

3 Gitta gia 3 va gid 4 50+150 100250

4 Gilta gid 4 vagid 5 - 100300

5 Gilra gid cudi va may cudn 40+60 40+80

Néu mot trong céc yéu cdu Kiém tra néu trén khong thod min hoic luc cdn phan bé

qud chénh lech nhau giita cdc gia (lan) cdn thi qud trinh tinh todn phai lap lai, sau khi d3

hi¢u chinh lugng ép, ch&€ do kéo cing hay ché€ do van t6c.

4.10. Nhiét luyén thép can nguoi

Thép bang va thép 14 sau khi cdn ngudi duge xtr 1y nhiét (thuong 13 ) nhim khir

bi€n clmg v tao t6 chifc ¢an thiét, dim bao cho thép cé co tinh va céc tinh chat cong nghé

theo véu cau.
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D6i v6i thép can ngudi tir cdc mac thép cacbon thdp, U ket tinh lai & nhiét do
(650+750)°C la dang nhiét luyén dugc dp dung pho bién. Véi ché do nhiét nhu trén, ta c6 thé
nhan duoc su két hop can thiét gilra co lmh va tinh déo cta thép. Pé tranh cho thép bi oxy
hod, qua trinh 0 thép cdn ngudi dugc tién hanh trong moi trudng bao vé (U sdng). Sau khi 1,
thép khong can phai qua khau tdy gi axit. D€ san xuat thép ¢6 chat luong bé mit cao dung
cho cong nghé tring phl 16p bao veé, trudc khi U thép dugc tay sach bé mat bang phuong

phap dién phan (tdy dién phan). -
7
0 . !
Z 2
n L
Z Z
2 %
2 Z
Z Z
N ¥
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Hinh 4.24. Lo chup mét chong dot béng khi tw nhién ding i sang thép cuon cdn nguot:

1. chup 1o (v6 16); 2. ong muip; 3. chéng thép; 4. lop dém doi luu giiia cdc cuon thép; 5. ong
ddn khéng khi; 6. éng dan khi dot; 7. mé dot; 8. vong chita cat lam kin; 9. ong ddn khi bdo
vé; 10. co cau dan huong khi bdo vé; 11. mdy quat; 12. duong nhanh dan khi; 13. day 1o; 14.
ong thodt khi bdo vé; 15. éng dan khéi; 16. ong it san phdm chay; 17. ndp ddy chong thep.
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U sdng thép cdn nguoi tién hanh trong céc 10 chup hay trong cac hé thong U lién tyc.
Cic 1o chup cé thé 0 mét chong hay nhiéu chéng thép cuon hay thép 1a. Tren hinh 4.24 trinh
bay hé thong 10 chup m&t chéng. & thép cdn ngudi O dang cudn. Ciu tao 10 bao gém ddy bat
dong 13, dng miip 2 {bang thép chiu nhiét), chup 1o 1 (bang gach chiu lira nhe), cac hé thong
d6t, luu thong khi bdo vé, dan thodt san phdm chdy. Moi trudmg bo v¢ thuong 14 hén hop
khi nitc va hydro {(95+97)% N, va (3+5)% H,], duoc sdy néng dén nhiét do dudi diém suong

50"C trude khi dua vao 1o,
Ché dé G ap dung cho céc mdc thép cacbon gdm ba giai doan :
¢ Nung thép dén nhiét do 4 cho trude trong khoang (10+20) h;
e  Giir thép ¢ nhiét do u trong khoang (6+25) h phu thudc vao khéi lugng cudn;
e  Lam ngudi cing 10 dén nhigt do thuong (25h +45h).

Hiéu sudt va chit lugng nung trong 15 chup phy thudc vio cong sudt nhit cua 1o va
s trao doi nhiét giira Khi bao vé va chéng thép trong ong mip. 1o su truyén nhiét trong
cuon thép mang tinh di hudng (sruyen nhigt hudng kinh nho hon nhiéu lan so véi hudng
truc). nén dé dam bao nhiét do dong deu & mo diém clia chong thép, ngudi ta ding quat dé
tao chuyén dong dé1 luu cho khi bio vé (duge nung dén nhiét do cao) trong khong gian ong

mup. Chuyén dong cudng biic clia khi bao vé con ¢6 tdc dung tang cudmg do nung cha lo.

Téc dd nung thép trong qud trinh 01 phu thude nhiéu vao do khit giita cdc vong cua
cuon thép. Do do, dé gidm thdi gian nung, cac cuon thép trude khi dua vao 1o o duge do
léng. Bang cong ngh¢ u thép cudn duge ndi 1ong trong moi truding Khi bio vé chuyén dung,
ngudi ta cling c6 theé dong thai 1ién hanh qué trinh hop kim hod thép bang tham hoac lam
giam bat ham lugng nito va cacbon trong thép. Trén hinh 4.25 trinh bay hé théng 1o 1 vdi
céc cudn thép duge ndi long. D€ néi 1ong, thép cuodn tir may cdn duge dua dén cdc miy cudn
lai. O day, dé tao khoang cdch gilta céc vong thép, ngudi ta dat gitta cdc vong thép chi can
bang capron hay day thép (dugc 1ay ra trude khi dua thép vao 16 a).

Sau giai doan nung va giai doan giif nhiét 1 giai doan lam ngudi. Trong gial doan
nay, nlgm‘}i ta thdo chup 15 va dé thép nguoi tr nhién trong dng mup t6i nhiét do thudng. Dé
giam thoi gian lam ngudi, phia trén ng map ngudi ta dat mii 1am ngudi, duge trang br quat
hoac céc voi phun bui nude 1én bé mat 6ng mup.

(3 cac xudng can ngudi 160, bé phan nhiét luyén 6 thé ¢6 13 300 10. Nang suat moi

16 mot chéng c6 thé dat 1 T/
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Hinh 4.25. Lo chup ii thép cudn néi long:

1- 6ng ddn; 2- 6ng khéi; 3- buong quat; 4- buong khuéch tan khi;
S- quat; 6- 6ng ddn; 7- bién dp.

Cic 15 chup nhiéu chéng chi dugc xay dung & cdc xuong cdn nguoi cong sudt 16n.
Vé co ban, cdc 10 nay chi khac cdc 10 mot chong & chd trong mot 6ng mip (mot chup 10) ¢6
thé dit nhiéu chéng thép (thudng tir 3 dén 4 chéng). Khéi lugng mot me 0 trong céc 1o nhiéu
chéng dat t6i 400 T. |

Lo chup ¢6 wu diém 1a cdu tao don gian, sir dung thuan tién va cho phép ta thu duge
san phdm c6 chét lugng dat yéu cau. Nhuogc diém ch y&u cia cic 10 chup la thoi gian U thép
dai, nang sudt 15 thap cho nén, dé dim bao nang sudt cua xudng, bo phan nhiét luyén cén
mot dién tich tuong d6i 16n. Ngoai ra, 0 trong 1 chup khé dam bao cho thép c6 t6 chic déng
nhat do nhiét do cuon thép thudng khong dong déu theo chiéu cao.

Dé Ui sang thép bang cdn nguoi, trong nhimg nam gén day, cic h¢ théng 0 lién tuc
nang suat cao duge (ing dung rong rai. U thép trong céc hé thong u lién tuc cho phép ta thu
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duge san pham c6 do ddng nhat cao vé 18 chic va co tinh, doag thdi tao diéu kién thuan i
cho viéc ¢ khi hod va ty dong hod hoan toan qud trink cong nghg. Trong cdc hé thong lién
tuc, cong doan tdy dién phan va U duge bé tri trong cing mot day chuyén. Hinh 4.26 trinh
bay so d6 he thong U séng lien tuc thép bang cdn ngudi dung cho dap sau.

Hinh 4.26. So d6 hé thong i lién tuc thép bdng cdn ngudi ding cho ddp sdu:

1- mdy dé cudn; 2- bé kiém nong chdy; 3- bg phan co riia; 4- bé 1dy ddu ma dién phdn;
5. bé rita; 6 va 8 — bo phan tao vong tich luy; 7- 1o i kiéu thap; 9- gid cdn la; 10- méy ndn
phdng kiéu con ldn; 11- mdy cdit dia (cdt mép bién); 12- bo phdn trang ddu rinh dién;

13- may cuon.

Ld nung trong cdc hé théng @ sdng lién tuc duge thiét ké theo kiéu nim ngang hodc
theo kiéu dimg (kiéu thip). Cic 10 kiéu thap ding dé nhiét luyén thép bing day dén 1 mm
véi van toc 11 10 m/s. Nang sudt ctia cac 15 nay dat (30+35) T/h. Céc 1o kiéu nam ngang
dung 0 thép bang day dén 6 mm v6i nang suit khong qué (7+8) T/h. D€ tang nang sudt cua
he théng ma khong cin tang chiéu dai cla ddy chuyén, ngudi ta thiet k& cic 10 kéo nam

ngang gém 2 hay nhicu tdng.

Trén hinh 4.27 trinh bay ché do {1 lien tuc ap dung cho thép bang cacbon thap kich
thude (0,21x1000ymm. Thisi gian i chi kéo dai 2 phit.

Trong cdc hé théng U lién tuc, ta c6 thé diéu chinh ché do i bing cach thay doi tdc
do nung, thoi gian gilt nhiét va t6c d6 lam nguoi. Do vay, do 6n dinh vé 16 chifc va co tinh
chia thép cao hon so véi U trong id chup. Tuy nhien, do t6c 4o 1am nguo6i 16n nén thép 0 lien
tuc thudng cd té chirc hat nho, gidi han bén va d6 ctmg cao hon so véi thép u trong 10 chup,

gay khé khin cho vigc sir dung thép 1 lién tuc cho dap vudt sau.
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Céng nghé 1 lién tyc ciing duge dp dung dé nhiét luyén cac mac thép k¥ thuat dién
va thép khong gi. Dé giam chiéu dai cdc 10 nung, ngudi ta ti€n hanh nghién ¢ty sir dung céc
moi trudng 16ng (N, néng chdy, hén hop ndng chay chi v bismut, ... ) d€ nung va lam ngudi

thép thay cho moi trudng khi bao vé.

4.11. Can tinh chinh thép can nguoi

Cin tinh chinh 13 qud trinh cdn nguoi, tién hanh sau khi 0 vdi fvong ép khoang
{0,8+5)%, thutng khong cé dau boi tron ¢ong nghé. Cin tinh chink 1 cong doan ket thiic
chia qui trinh cong nghé cdn ngudi, duoc dp dung nham nang cao chat lugng bé mat va do
phang ctia thép thanh pham, tao cdu triic cdn thiét cho 1p bé mat ciia thép va dam bao su két
hop tot gilta co tinh va tinh cong nghé cla thép thanh phim, dong thoi ngan ngira su tao

thanh cdc dudng truot trén bé mit san pham trong qua trinh dap ti€p theo.

Cén tinh chinh c¢6 thé tién hanh bing phuong phap cudn hay phuong phidp don chiéc
(cdn timg tim mot). Trong dai da s6 cdc trudng hop, can tinh chinh ti€n hanh qua mét lan
cén va chi 4p dung khi thép di hoan toan ngudi, truong hop nguge lai, s& xay ra hién tuong
hod gia v6i cudng d6 16n 1am cho co tinh cla thép thanh phdm kém di. Thyc t€ cho thdy, d6i
vdi cac loai thép dlng sdn xudt vo 616, nhiét do cha thép khi dua vao cdn la khong duge vuot
qud 60°C.

Bé mat truc 1am viée cla cdc mdy cdn tinh chinh c¢é thé m& hoac bong. DE tao bé
mat md cho truc cdn, ngudi ta ditng phuong phap phun hat gang hoac thép 161 kn bé mat truc
sau khi mai. Cdc truc ¢6 bé mat m& ding dé€ cdn tinh chinh thép vo 616, vi thép c6 bé mit my

thudng dé dap hon so vdi thép c6 bé mat béng.
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Luc kéo cang trong qud trinh cdn tinh chinh (thép cuon) duge chon phu thude vao
mdc thép va kich thude clia bang kim foat, D€ an dinh lugng ép theo chiéu doc bang, luc kéo
cing phai luén giif ¢& dinh. Thudmg, déi v theép bang day (0,3+1,0)mm lyc kéo cang riéng
sau (giifa gid can v midy dd cudn) nam trong khoang (30+40) MN/m?, lie kéo cang riéng
trusc (gurd gid cdn va may cudn) nam trong kKhoang (50+ +60) MN/m® . D61 voi cdc loai thép
bang day hon, luc kéo cang riéng sau va trudc (uong fmg kKhong qua 13 MN/m* va 25
MN/m’.

Vi luong ép trong can tinh chinh thudng rét nhéd nén vice xac dinh chinh xdc tryc
1iép luong ép tuyét déi, trong thyc (€, khong ihé thuc hién duge. Pé danh gid lugng ép trong
qud trinh cdn tinh chinh, agudi ta st dung he s& gidn dai. Bang cdc thiét bi do do chenh léch
van téc chia bang thép trudc va sau gid cdn, nguoi 1a ¢4 thé xdc dinh twong doi chinh xdc hé
56 gidn dai cua bang kim Joai, tir d6 suy ra luong €p. Hién nay, tdt ca cdc mdy cén tinh chinh

déu duge trang bi hé théng t dong diéu chinh luong ép thong qua diéu chinh h¢ s0 gian dai.

Trong qué trinh cén tinh chinh, kim loai bi¢n dang khong déng déu theo chiéu day.
Do ludng ép nhéd nén chi mot 16p mong trén hai bé mat bi€n dang va hoa bén, con 1dp giGa
van giif nguyeén trang thai ban dau (trang thii u). Thir kéo cdc mau thép cacbon thip sau khi
can la, trén dudng cong g sudt-bién dang khong xuat hién khodng chay phdng Do vay,
trong qud trinh dap ti€p theo, trén bé mat cha chi i€t khong xudt hién nhimg dudng rugt
(kha nang xuat hién duding truct trong qud trinh dap ty l¢ thuan vai do rong cla khoang chay

phang).

Qui trinh cdn tinh chinh ¢é anh hudng dang ké dén co tinh cua thép. Trén hinh 4.28
trinh bay su phy thudc cla co tinh vao lugng €p trong khi can tinh chinh d&i vé1 thép vo 610.
Két qua cho thdy, gidi han chdy (o7) cla thép thay d3i o rét hon ¢a. G lugng ép khoang
(0.8+1,2)%, gi6i han chay c6 gid tri cuc tiéu. Khi luong ép tang, do cing HRB cling tang
nhung khong ddng ké, do gidn dai tuong ddi (8) va do lin Ericsen (h) gidm dan, con gioi han
bén (o,) hau nhu khong thay déi. Dac diém bicn ddi clia ty s6 (o+/G,) tuong tu gidi han chay.
Su giam di cva gidi han chady khi cdn 13 dugc gidi thich trén ca so 1y thuyet leéch. Sy khéic
nhau vé muc do bién déi o trong trudmg hgp cdn tinh chinh ¢é va khong c6 dau béi tron
cong nghé duge gii thich bdi anh hudng cia ma sat 1i€p xic dén mic do tham thdu bién

dang, hay néi mot cach khdce dén do day cua l6p bé mit bién cing.

Pé nang cao tinh dap cha thép thanh phéim, can phai giam do day cla 18p kim loai

bign dang dén mfc (§i thiéu. chi di dé ngan ngira khd ning xudt hién dudng trugt trén bé
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mat chi tiét dap. Thuc t& cho thay, thép s& c6 tinh dap t6t nhat khi 1y 8 giifa giGi han chdy va
gi6i han bén khong qua 0,6. Vi vay, d6i voi thép cacbon thap, luong ép 161 wu cho cdn tinh
chinh duoc chon tir diéu kién o1/0,= min, va thudng bang 1%. Tuy nhién, trong diéu kién
san xuat, rat khé on dinh mot lugng ép nhod nhu vy nén, can cif vao cic yéu cdu vé do chinh
xdc cua thép thanh pham, ngudi ta qui dinh mién bién ddi clia lugng ép 161 wu. Vi du, khi cdn
ta thép bang tir cdc mic thép s6i, thép nira lang, mién bign ddi luong €p t6i wu la (0.8+1,.2)%,
ddi voi cdc loai thép khong hod gia, thép lang, mién bigh déi lugng ép t6i wu tuong ng
(1,0=1,4)% va < 2%,

Cac méc thép cacbon s6i va nira ling /G, :;
sau Khi cén tinh chinh thuomg bi hod gia do KG/mm® 3 N AN s
bién dang. O nhiét d¢ thudng, dac biét & nhist -‘E \ — g
d6 cao hon, qud trinh hod gia din dén su gia 5
tang ddng ké clia do cing, oy, G, va su giam kg})/r::nz :5-
16 rét cua tinh déo (trén dudng cong  thir “
kéo xudt hién rd khoang chay phing). Thisi . — =t
gian cdn thiét dé bien déi co tinh ciia thép do “ ]
hod gia bién dang phu thuoc va nhiet do va 3}31?30 2 i B
miic d0 bién dang. D€ trdnh anh hudng cla m ,f ,r/’/
o gia dén qud trinh dap sin phim, thép sau o “ R TF
khi cdn tinh chinh nén dua di dap ngay. :: [~

o

Pé ngan ngita hoa gia, ngudi ta ¢
ngan ngira gia, ngudi ta cho RV R

thém vao thép cacbon thdp cic nguyén 16
Hinh 4.28. Pl thudc ciia co tinh thép

bing cin ngugi 0,08%C-1%Al vao
mitc d¢ bién dang khi cdn tinh chinh:

vanadi, nhém hoic bo. Thép loai nay, sau khi
can tinh chinh, khong bi hod gii trong vai nam

va thuong duge diing dé ché tao vo 6to.
1. khong diing dau béi tron cong nghé;

D36i véi cdc loai thép hop kim, cdn tinh 2. ¢6 sit dung ddu boi tron céng nghé.
chinh 1am cho c¢o tinh clia thép kém di, ngay
ca khi lugng ép rat nho (0,5+0,6)%. Do vy, can tinh chinh duge dp dung cho cic mac thép
hgp kim chil y&u nhdm tang chat lugng bé mit va do phing clia cta thép thanh pham.

Khi cdn tinh chinh khong sit dung ddu boi tron cong nghe, muét khoi, bui kim loai
va cdc bui bin khdc tir bé mat bing thép dinh bam lén bé mat truc, dac biét 1a cdc truc cé bé

mdt m¢ (nhim), 1am bé mdt truc bi bdn, dén dén hu hai. Pay chinh la mot trong nhimg
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nguyén nhan gay nén nhimg vét ban, nhimg vét han trén bé mat thép sau khi cén tinh chinh.
D¢ khéc phuc phin nao sy tao thanh céc khuyét tat trén, & mot s6 mdy cén tinh chinh nguéi
ta str dung chat boi tron cong nghé. Trong trudng hop ndy, chdt boi tron dugc dua vip viing
bién dang véi mot lugng du nhdt dinh, do dé€ tao thanh g& boi tron trude truc cdn. Khi do,
mudi va cdc bui bidn khdc s€ dige rira sach khoi bé mit thép bang gd chat boi tron thira.
Chét bai tron cong nghé cho cdn tinh chinh thudng 1a dung dich nhil twong ¢6 pha thém cac

chat rira va chong gi.

Kinh nghiém cho thdy, chat boi tron cong nghé trong qud trinh can tinh chinh thép
cacbon thap c6 tic dung nang cao chit luong bé mat, gidm gidi han chay va ty sO or/o, (hinh
4.26), giam céc thong s6 nang luong clia qud trinh cén v tang tudi tho cila truc c4n. Do ¢6
boi tron cong nghé nén ng sudt ti€p trén bé mat tiep xvic gita kim loai va tryc cdn giam di
ddng ké, din dén su thuyén giam do tham thiu bi¢n dang déo theo chiéu cao viing bién dang,
do day cla Iép bién cimg trén bé mit bang thép, do do, ciling giam di. Pay chinh la nguyén
nhan din dén co tinh cha thép cdn tinh chinh c6 boi tron t&t hon so véi trudng hop khong sir
dung chat boi tron cong nghé.

4.12. Tinh chinh thép can nguoi

Phu thudc vao cong dyung, sau khi cdn ngudi, thép cacbon duge nhiét luyén, cén tinh
chinh, phii 16p bao vé, cir, 1am sach, phan loai va dong g6i. Mot s6 dang san pham c¢6 thé
qua cdc khau xir 1y nhu tdy dién phan, nin phéng bé sung, phan loai b sung, ... . Nhigt
luyén, cdn tinh chinh d4 trinh bay trong 4.9, 4.10. San xudt thép ld va thép bang cé phi l6p
bao vé s& dugc trinh bay trong chuong 5. Trong muc nay ta chi xét cdc cong doan cét, phan

loai va déng géi san pham.

Thép cacbon cdn ngudi khong phit I6p bao v¢, sau khi cén tinh chinh, c6 thé chuyén
dén noi tiéu thu dudi dang cudn dai hep hay dudi dang tam (1d). Trong trudng hop nay, thép
cuon duoc chuyén dén hé thdng mdy cét doc hodc cdt ngang chuyén dimg. Doi khi nguoi ta
sir dung cdc hé thong mdy cét lien hop ¢6 thé cat thép bang thanh tdm theo kich thude qui
dinh hay xé doc thanh dai hep ¢ dang cuon.

G cdc xudng cin ngudi hién dai, ngudi ta thuong dat 2-3 he thong mdy cét ngang va
1-2 hé théng mdy cit doc. Cic hé thng mdy cdt lién hop chi sir dung & cdc xudng can ngudi

c6 khoi luong san xugt nhé va chiing loai sdn pham réng.
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Cic hé théng may ct hién dai 2 mot 6 hop mdy ¢6 kha nang dam bao moi nguyén
‘cong nhit nhan va d& cuon. thi bang thép, nin phang, cit (ké ca cat mép bien), tring ddu,
phan loai, x€p tam thanh phar thanh tép hay cudn thép dai thanh cudn. Cac hé thong mdy
cét ngang dugc trang bi cdc may cat bay kiéu truc, ¢6 thé lam viec véi van t6c chuyén dong
chia bang thép dén hon 6 m/s. Toc do chuyén dong clia bang thép & cic h¢ thong mdy cat doc

dat 181 7 m/s.

Cdc he thong mdy cit ngang dugc trang bi mdy phan loai ur dong, qua trinh phan

loai tAm tién hanh déng thoi vai cat.

Thép 6 thé khong dam bao ciac yeu cdu vé co tinh, tinh dap hay cdc yéu cdu vé
thanh phin hod hoc. Cdc thong s8 trén can duge kiém tra bing cdch thir nghiém mau cho

mdi loat thép.
Khuyét tat cia thép can ngudi duge chia thanh hai nhém :

e Nhém c6 ngudn goc tir qué trinh cdn, bao gdm cdc khuyél tat nhu sai léch kich
thude, hinh dang, 6 chic clia 16p bién cimg bé mat sau khi cén tinh chinh khong

dat yéu cdu, bé mat b xude, gi bi cdn €p vao bé mit thép, ... .

s Nhém c6 ngudn goc tit qud trinh nay luyén, bac gom céc khuyél tat nhur phan

16p. difu vél 16 co, khong dam bao thanh phan hod hoc,.....

Sau khi phan loai, thép dugc déng gdi va chuyén dén noi tién thu, Péng go1 thép
cuén va thép tep nhim bio vé thép khdi bj gi va udnh xay xudc, va cham trong khi van

chuyén. Cach thiic dong géi phy thude vao cong dung ctia thép va phuong thitc van chuyén.

4.13. Ciic chi tiéu kinh té-k¥ thuat trong san xuit thép bang cin ngudi

Ning sudt clia cdc mdy cén ngudi phu thudc vao toc do cdn, khoi luong cudn thép,
ching loai thép cén, dac tinh cia dong co truyén dong. thdi gian nghi clia mdy cdn va cac

véu to khac.

pé xac dinh nang sudt gi¢s trung binh vé mat ky thuat ¢6 thé dat duge (nang sudt g1
trung binh k¥ thuat) clia cdc mdy cdn ngudi lién tuc, ta cé thé st dung cong thiic :

 a _ | 3600m ] . (4.58)
e reo{lrky g e +kycy) gtk +em

cir o
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trong d6, m- Khoi luong cudn thép sau khi han n6i, T; Ky~ s6 lugng moi han trong mot cudn

thép, duge xdc dinh can 1t vio khoi lugng cudn thép sau khi cdn ndng m, [kh = “/’/m - I];
K (13

v, - 16c do cin én dinh, m/s. Gid tr} cila cdc hé s6 ¢, xdc dinh theo cic cong thifc sau

t

¢, =——-.m/T
pmbchc
11 11 ,
C,=—|—+—|,8/m
© 2la, Ay
TR
CEF:1_+__ Vi T e -—l“c,m
A’..l\[].t ag

!
C5=t"0— —t+— \'rn'""'lnn’S
a, a,
] 1 .1
Cb:_h“__r + = \Ihu’s
Yo a‘l ag
3600t . n
AL .
¢, =———-. 0T

trong do. p,,- khor lugng rieng cua thép can, T/m" b., h, - tuong tmg chiéu rong va chiéu day
cudi ciing cha bang thép, m: &, a, - lUdng ing gia 8¢ cua dong cd truyén dong tiong rong
giai doan tang va giam toc do can, mY/s; v, - van 10¢ can trong giai doan nyp thep (dau trudc
clia bang thép di tir gid cin dau tien dén médy cudn va dugc kep chat trén tang cudn) va trong
giai doan can phan cudi clia bang kim loai ( khi trén tang ctia mdy d& cuon con 1 khoang 2-
3 vbng, toc do cin giam dan dén van 16c nap 6n dinh) m/s: .- chiéu dai phin ddu va phan
cudi bang kim loai can véi van tdc nap, m; Vi~ 16¢ do can on dinh vung mai hin {phdn thép
¢6 m6i han noi giita cac cuon di qua tat ca cdc gid cdn v&i 16¢ do on dinh v, < Vi), m/s: Iy~
chiéu dai phin bing thép cin véi van e vy, Mo Ly theri gian thuc hign cic nguyén cong

chuén bi va nap thép, k& ca thisi gian can phan dau va phin cudi bang thép vai van 1o¢ nap. §
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(1= SO 5 + 60 s); t,- thoi gian thay truc cdn dinh mitc cho médi gid, h; n,.- s6 lugng gid cdn
cua mdy lién e ; Q- khoi luong thép dinh mifc cdn theo k& hoach giita hai lan thay truc

can, T.

Chiéu dai phén bing thép can v6i van t6c nap xdc dinh nhu sau ;

lm'= lni + ll12 » 1M

trong dé, 1,, - cniéu dai phdn ddu ca bing thép can véi van 8c nap, bang khoang céch tir gis
cdn cudi cliing ¢én mdy cudn va s6 lugng vong thép 16i thidu trén tang mdy cudn (2-3 vdng), -
m, thudng 1,,= (6+7) m; I,,- chiéu dai phdn cudi bang thép cdn vdi van toc nap, bing téng
khoang céch tir mdy d& cuén dén gid cdn ddu tién, tir gid cdn dau tien dén gid can cubi cling,
tir gid can cudi ciing dén mdy cudn, qui d6i vé chiéu dai cha bing kim loai twong tng do day
h, . m. Vidu, déi vdi mdy lién tuc 5 gid, 1, tinh nhu sau

h h h, hy h,

| .
o=l ==+l —+h =+, =+, +1_,m
h h h h h

v C < c C

rong d6, 1y L Lo, Ligs Lis, Lo, tuong img khoang cdch gilta may d& cuon va gid thi nhat,
gilla cdc gid tvong ing k¢ nhau, giita gid thid nam va mdy cudn, m; h, - chiéu day ciia phoi;

h,. hy, hy, h, - twong tng chiéu day cha bang thép sau gid cdn thit nhat, thit hai, thi ba va tha

..
Chi€u dai 1, tinh theo cong thic
h
ho =l — 1y % +15_,,m.
ho = T2 ~ g h s
Ning suat gid trung binh k¥ thuat cla cic mdy cdn ngudi dao chiéu x4c dinh theo
cong thiic :
N = 1 3600m ,m (4.59)
] n ]
cm) — - +e,ll+k Vi tles+kpcs)- - +ley +key )x
] ngh[ 2 h); s0. (3 h 4)vm (3 h 4)

n

1
xz ----- : +n(c5kh+(:6)+(:7+mc3

i=2 Yeo.i

trong d6, n - s6 }an cén; v,,;- t6c do cdn 6n dinh trong 14n cdn thit i, m/s; h; - chiéu day ciia

bang thép sau ldn cdn thi i, m. Céc he s6 ¢, - ¢, xdc dinh theo cdc cong thirc sau
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Pumbe
Gz=l LI ,52/m
2{a, a,
ey =l
C;‘—“-]k.

1y 1
C4~_—‘—2' —t Vm,ﬁ'l
a, a,

C? :tno's

0
e 36Q0t“ T

trong dé, 1y~ chiéu dai cia hai ddu cudn thép can v6i van t6c nap va khong duoc can trong
14n can ddu tién, m; 1~ chiéu dai hai ddu cudn thép khong duoc can trong cac 1dn can, trir 1dn
can déu tién, thuong §, = (12+ 18) m; t,- thoi gian dao chiéu truc can, ké ca thoi gian cdn vl
vin t6c nap ngay trude khi dao, s; t,,- thoi gian thue hién cdc nguyén cong chudn bi vA nap
thép khong tring nhau, s (1, 60) s. Cac ky hiéu con lai di chi thich trong cdc cong thie

cong thic ding cho mdy lién tuc.

Nang sudt gid thuc t&€ (c¢6 tinh dén phé phim va cdc hao hut khdc) xdc dinh theo
cong thic : '
=k kN,Th {4.60)

trong dé, K, - he s6 sit dung cia may can, gid tri cyc dai cla K, nim trong khoang
(0,86:0,94) ; k - h¢ s6 thanh phdm (ddi vdi cic mdy cin lién wc, ¢6 thé nhan
k, = 0,99 +1.0). '
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Biét ning sudt gid thyc & d6i v6i mdi ching loai san pbam, N, theo cdc cong thic
tinh ndng sudt da trinh bay trong chuong 2, ta ¢6 thé xac dinh nang suit gid binh quéan va
nang sudt nam cho toan bo chiing loai san pham cin trén may. (J cac may cdn ngudi lien tuc
hién dai, s§ gid lam viée trong mot nam khodng (7200 + 7500) giv, & cdc mdy dao chiéu -
(7500 + 7800) gi&s, mic du thi gian lam viéc danh nghia (bang thdi gian lich trir di thoi gian
dai tu va sira chita dinh k¥) cia cdc mdy nay 12 (8100 + 8200) gio. Thai gian nghi o cdc may
lién tuc chiém khoang (9 + 13)%, & cdc mdy ddo chiéu - (5 + 9)% (hdi gian lam viéc danh

nghia.
o Tiéu hao kim loai

Luong tiéu hao kim loai trong cdn ngudi bao gom : tiéu hao trong qua trinh tay gl
axit do an mon, diu, dudi va mép bién bi cit bo, ph¢ pham do diit trong qud trinh cdn, phé
phim trong qud trinh kiém nghi¢m, phan loai do khong dat yeu cau vé kich thude, chat
lugng bé mat, co tinh, ... .

Luong tiéu hao kim loai trong cac xudng cdn nguéi duge ddnh gid boi he s6 tiéu hao
k, , xac dinh bdi ty s gita khoi lugng thép phoi va khéi lugng thép thanh pham thu dugc.
D6i v6i cac mac thép cic bon k, = 1,07 + 1,13, Déi vdi cdc mdc thép k¥ thuat di¢n he¢ s6 tieu

hao kim loai ¢6 thé 16 1,37.
e Tiéw hao dién ndng

Trong cong nghé san xudt thép cdn ngudi, dién ning tieu hao cho qua trinh ¢én, cho
qué trinh tdy gi, nhiét luyén, tinh sira, ... . Luong di¢n nang tieu hao phu thudc vao méc thép

cén, kich thudc phoi va sin pham, kiéu may va cong dung cla thép thanh pham.

3 cdc may can ngudi thép bang lién tuc va ddo chiéu, dé san xuat 1 T thép cacbon
thanh phdm t8n khodng (90 + 120) KW.h. D6i véi cic mic thép k¥ thuat dién, luong tiéu hao
dién nang cho 1 T sdn pham cao hon d¢n 4-5 ldn so vdi thép cacbon,

o Tiéu hao nhién lidu, nicéc, khi bdo vé, axit va true can

O cac xudng cin nguodi, nhién liéu tieu hao cho qua trinh nhiét luyén thép sau khi
can. Phu thude vio kiéu 10 va cong dung cia thép cin ngudi, lrgng nhién lieu tiéu hao cho 1

T san pham tuong duong khoang (230 000 + 2635 000} kcal.

Pé san xuét 1 T thép cacbon két cdu thinh pham ton khoang 1 m* nude, 1T ton 6n
khodng (17 + 18) m' nudc.
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Phy thuoc vao kiéu 1o, dé a1 Tthépcin (8 + 12) m* khi bao vé¢.

Luong axit sunfuric tiéu hao cho 1 T thép phoi khoang (10 +15)kg. Trudng hop san
xuat ton, do phai tdy sach bé mat thép trude khi phil 16p bao veé. luong tiéu hao axit tang dén
(12 + 18) kg.

Phu thudc vao kidu mdy cdn, lugng ticu hae truc ¢dn cho mot tan thép thanh pham

nhi sau .

-May lién tuc 5 gia (1,25 +2,0) kg
- M4y lién tuc 4 gl : (0,80 + 1,5) kg
- May dao chiéu (1,00 1,6) kg
- M4y dao chiéu nhiéu truc 0.6kg
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CHUONG 5

SAN XUAT BIMETAL VA THEP CO PHU LOP BAO VE

5.1, San xuit tam, bang bimetal

Bimetal 1 vat liéu dugc tao bdi hai 16p kim loai hay hop kim khong cling loai, lién
két chat ché véi nhau trén toan b6 bé mat ti€p xiic thanh mot thé lién khdi. Néu s¢ 16p kim
Joai tir 3 trd 1én, ta c6 kim loai nhiéu 16p. V& nguyen tic, cong nghé ché tao kim loai nhiéu
16p khong khdc so vai kim loai hai idp, do do dé don gian thugt ngld, ngudi ta diung tu

bimetal chung cho ca hai loal.

Theo cong dung, bimetal c6 thé chia thanh cic nhém chong gi. chong mai mon,
chong ma sdt, bimetal dung cu, bimetal ty mai sic, bimetal ti€p diém, bimetal nhiét (ludng

kim nhiét), ... .-

Trong dai da s& cdc trudng hop, bimetal chdng gi ¢6 nén 12 thép cacbon hoic thép
hop kim thdp, dugc boc boi thép chéng gi, dong, niken, nhom, titan, cic hop kim dong, hop
kim titan vA mot s& kim loai, hop kim khic. Do day phd bién cua ldp boc chiém khoang
(5:25)% chiéu day tong cong.

Bimetal chong ma st thudng ia nén thép boc hop kim chong ma st co s0 nhom,
duge san xuat dudi dang bang hep. Loai bimetal ndy ding ché tao cic loai bac 1ot truc. DO
day phé bién ctia 18p boc chiém khoang (25+45)% chiéu day téng cong.

Bimetal dung cu v chéng maj mon ding ché tao cac dung cu cét got kim loal, £0,

da, gidy va cac loai dung cu khéc. Trong trudng hop nay, nén bimetal thuomg 1a thép cacbon
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¢6 do dai cao, con 16p boc 1a thép dung cu hgp kim cao hay cdc hop kim cimg. Do day phé

bi€n cia 16p boc chi€ém khodng 30% chiéu day tong céng.

Pé sin xuat cac Joai dung cy nhu ban gat dat, gau xic dat dd, diép cay, ludi cay, ...,
cho cac mady lam dat cong trinh va nong nghiép, ngudi ta sir dung céc loai bimetal chéng mii
mon gém 2-3 16p. Ngoai do bén cao, cc dung cu ché tao tir cdc loai bimetal nay con ¢6 kha
nang ty mai sic trong qud trinh lam viéc. Doi véi cdce loai bimetal 3 16p, cdc 16p boc ngoai
c6 thanh phin hod hoc v do day nhu nhau nham ngian ngilra sy cong vénh trong qud trinh

nhiét luyén. Do day cta 16p thép nén thuong khong nhd hon 30% do day téng cong.

Trong cong nghiép dien chan khong, ngudi ta (ng dung rong rii cdc loai bimetal nén
thép dugc phu hai miat bing niken hodc nhom. Cic loai bimetal nay ducc san xudt dudi dang
dai rong (80 + 100) mm, day (0,1 + 0,5) mm. D¢ day ciia 16p phu bé mat chi€m khodng (6
+12)% do day 16ng cong.

Trong cong nghiép mdy dau, hod hoc, 616 va hang khong, loai bimetal tdim mong
thép cacbon thdp phu nhém, diing cho dap sau, duge timg dung rong rii.

Dé san xudt tam va bang bimetal ngudi ta da dua ra nhiéu phuong phdp khac nhau.
Dudi day la cdc phuong phap trong thue € duwge g dung rgng rii hon ca :

* Phuong phdp dic;

e Phuong phdp han gan;

¢ Phuong phip bién dang dco;
¢ Phuong phép no.

Cic phuong phip ké trén chi d€ 1ao phéi bimetal cho cdc may cin dé ti€p tuc gia
cong thanh tdm hoac bang. Trudmg hop ché tao phoi bang phuong phip dic, su lién két gilta
kim toai boc v kim loai nén xay ra trong qud trinh dic ciing nhu trong qud trinh cdn tiép
theo.

Cic phuong phap ché tao phoi bimetal dic nhu sau :

s Ro6t kim loai 16ng vao khuon dic 1, trong dé di dat sdn mot ¢hinh 5.1-a) hodc
hai (hinh 5.1-b) tdm kim loai boc 2. Cic tam kim loai boc dugc giit chat bing cidc
thanh chéng 4 va thanh géc 5. Lép ngin cdch 3 ¢6 téc dung ngan ngira su dinh két
gira cdc 1ép kim loai boc.
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ROt dong thoi hoac k€ ti€p nhau hai kim loai néng chay vao mot khuon c6 tim
ngin. Tam ngan ¢ thé giff lai trong thoi diic hoac lay ra trong khi cdc 16p kim loai
chura két tinh hoan toan.

e Kim loai nén 3 duge rét vao phan khuon két tinh 1 cha hé thong diic lién tuc
(hinh 5.2). Sau khi kim loai nén ket tinh va bét diu thoat khoi khuon, ngudi ta rot
tiép kim loai boc 4 vao phan khuon keét tinh 2. Céc con lan 5 c6 tic dung kéo
bimetal khoi khuon két tinh.

e R6t kim loai 16ng lén bé mat ctia bang kim loai dang chuyén dong hoac rét kim
loai 10ng tir gdu rét 1 vao gitta hai bang kim loai dang chuyén dong (hinh 5.3). Phoi
bimetal duoc kéo qua bo phan két tinh 3 va gian con lan 4 bing cdc con lan kéo 5,
sau d6 duoc cudn thanh cudn ¢ thi€t bi cudn 6. Thiét bi d& cudn 7 va 16 nung 2
dung dé d& cuon va nung céc bang kim loai dén nhiét do can thiét trude khi rot lén

ching kim loai long. Con lan 8 ¢6 tac dung dinh va dan huéng cho bang bimetal.

a) k£ W b
Hinh 5.1. So' dé khuon diic phoi théi 751 g
bimetal: 2. OGN Z
RN 2
.\ Z
NPT ZIN Z
a. diic mot phoi; g § g
» . - A r /
b. diic déng thoi hai phoi. 5 ?‘,; § g ]
Al 7
277 ;
'ﬂ// T?} !
PE o
75 7
d: //// — —
J{é/? = 8
17 - 3
lé 1 § r
i I ,,
|. \_l_) _ 5
| D
[ ‘
. —
Hinh 5.2. So do hé théng diic phoi tam
bimetal: Hinh 5.3. So' dé san xudt phoi bimetal bang

. . hiong phdp rét kim loai [dng vao giita hai
a) diic phéi hai lop; b) diic phoi ba lop. pit (TH},[JIG{)IO k{m oat e‘ong;ao gia nat
béng kim logi dang chuyén dong.
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Uu diém cia phuong phép diic 1a c6 thé san xuat phoi bimetal ¢6 kh6i luong 16n ma
khong doi hoi nhiéu vén dédu tu va thiét bi phirc tap. Tuy nhién, phuong phdp nay chi duoc é}i
dung dé dic phéi bimetal tir mot s it kim loai. Ngoai ra, khi can tdm bimetal tir phoi diic, he
s0 tiéu hao kim loai tang va chat lugng bé mat san phdm kém. Do nhung nhuoc diém trén
nén phuong phap diic phoi bimetal dugc sir dun g rat han ché.

San xuat bimetal bing phuong phap cdn hién nay dugc dp dung rong rii hon ca. Co
sO cua phuong phdp nay 1a tao su dinh két gilfa céc 16p kim loai, cung loai hay khéc nhau,
trong qué trinh bién dang déo két hop véi su tao thanh cic méi lién két kim loai. Do bén lién
ket giifa cdc 16p kim loai phu thudc vao thanh phén hod hoc clia chiing, trang thdi bé mat ti€p
xuc, nhiét do bién dang déo, luong ép téng cong va lugng €p riéng trong qué trinh cén, ... .

D¢ san xuat bimetal bing phuong phip bi€n dang déo két hop, ta c6 thé 4p dung céac
nguyeén ly cong nghé sau :

* Cén néng “g6i” kim loai hoac phoi bimetal diic (hinh 5.4);
* Cén ngudi déng thdi cdc bang kim loai (hinh 5.5):
* Cén déng thdi hai hoac nhiéu kim loai hay hop kim duéi dang bot.
a) b) c) d)

1 2 7 ? 1 2 34 s ! 2 J 4
S / /. AN/
AL AL, 7727 7,
\ ANAENIRRNAT AN ] >
N TN =

\.\\\\‘\‘ \\\'{\\.\\“\\\\'\\\\\\\\\\\\.\\

e ﬂ!fIMIIII

IIIIIJ”III&'D

Hinh 5.4. So do cdc “géi” kim loai, phéi cho cdn bimetal:

a) hai lop; b) ba ldp; c) déi ximg déi, d) doi Xing doi timg phan; e) khong doi ximg;
f) kim loai nén diuoc géi trong cac ld kim loai boc;
1- lop kim logi nén; 2- 1op kim loai boc; 3- I6p ngén cdch: 4- dém chdn; 5- moi han.
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Cac phuong phap cong nghé dya trén cdc nguyén 1y néu trén cho phép san xudt céc
bing, dai bimetal mong tir nhiéu kim loai va hop kim khéc nhau véi chat luong bé mat tot.
Tuy nhién, cdc phuong phap cong nghé nay ciing ¢ cac nhugc diém nhu chiéu day va chiéu
rong clia bimetal bi han ché ( dé dam bao su dinh keét t6t gitra cdc 16p kim loai, chiéu day 16n
nhat cta tim bimetal bi khong ché bai lugng ép can thi€t), do déng déu chiéu day thanh
phdm thdp, can thém v6n diu tu cho cac thiét bi chuyén dung trong khau tao phoi bimetal.
Mic du vay, cdc phuong phép cong nghé¢ <an xuit bimetal bang bién dang déo két hop van

duoc g dung ngay cang rong rai.

Hinh 5.5. So dé cdan ngudi bimetal 4 ;
ba lop: 7
J / /
1. bang kim loai nén;2. cdc bang \ —~—

kim loai boc;3. bang bimetal ba -
l6p;4. may can.

Trong céc phuong phép san xudt bimetal dua trén nguyén 1y han gén, phuong phap
han xi dién dugc chi y hon ci. Phuong phdp nay co uu diém 1a cho phép ché tao bimetal cé

chiéu day dén (50+150) mm.

San xudt bimetal bing phuong phap nd dua trén co s& sir dung nang luong séng xung
do qué trinh nd gay nén. Phuong phép nay dam bao do bén lien két cao va cho phép ché tao
bimetal c6 do day bat ky véi bat k¥ su té hop nao giifa cic kim loai va hop kim. Tuy nhién,
phuong phap né ciing chi 4p dung dé ché tao cdc tAm bimetal c6 kich thudc tuong ddi nho,

v6i su té hop gitra cdc kim loai va hop kim ma bang cdc phuong phap khéc kho thuc hién.

Tém lai, trong tat ca cac phuong phdp san xudt bimetal dé cap & trén, phuong phap
bién dang déo ket hop trén méy can dugc dp dung rong rii hon ca. Céc phuong phap cong
ngheé khéc chi c6 ing dung rat han ché, trong cdc truong hop khi phuong phap c4n kho hoac
khong thé thuc hién dugc.

Trén hinh 5.6 trinh bay so d6 cong nghé sén xudt tim bimetal thép khong gi voi nén
]a thép cacbon hodc thép hop kim thdp. San phdm bimetal c6 do day (4+25) mm dugc cén tir
g6i d6i xing déi (hinh 5.4-c) day (200+350) mm, chiéu day 16p thép nén (80+150) mm.
Trude khi ghép gbi, mot mat (tiép xtic voi thép nén) ctia 16p thép boc (khong gi) dugc phu Ni
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bing phuong phdp ma phun (phun bui Ni néng chay). Ldp ma Ni ¢6 tic dung lam tang kha
nang bém dinh gilta 10p boc va nén trong qua trinh cdn. Go6i sau khi ghép duge nung dén
(1200+1250)°C, nhiét do ket thiic cdn khoang (800+900)°C. Qui trinh can va lam ngudi
bimetal tién hanh tuong w thep cacbon (hay thép hop kim thdp). Pé tang do bén lien ket

giita cac 1op kim loai, lugng €p trong nhitng 14n cén ddu tién phai & mic cao nhit cho phép.

Thép nén P . Thépboc
{thép hop Kim thdp, cacbon) | {thép khéng gi)

r Nan phéng l ‘7 Nan phing l

Phay sach bd mat, Lam sach bé mat (phun hat)

K& tra khuyét tat,

han dinh khung G8m chin
B Tay déu ma, sdy khd Ma phun Ni lén bé mét tip xdc vai thép nén
vapmlupngancéchchéngdrhgm hai phdi
{trong g&i A6 xing doi)

Ghép gbi va han J

T —
[ Cavabmaa |
[ Nmtl.we;. ]
L Tﬂv%’ax" i

. Tinh chinh
(ndn phéng, cit, phan loai,

p———

8éng géi san phim)

;

Hinh 5.6. So d6 qui trinh cong nghé san xudt bimetal thép

cacbon (hay thép hgp kim thdp) - thép khong gl
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5.2. San xuat thép 1a va thép bang cé phu lop kim loai bao vé

Thiéc, kém, nhom, crom, niken, ddng, chi la cac kim loai duge sir dung tuong doi

phé bién dé 1am kim loai bao v¢ phi bé mat thép 14 va thép bang can ngudi.

Dé phii cdc 16p kim loai bao vé 1én bé mat thép 14 va thép bang, ngidi ta ap dung cac
phuong phap sau :

Phi kim loai 1én bé mat thép cén bang qué trinh dién phan (phuong phip dién hod),

chét dién phan co thé 12 cdc dung dich kiém, axit, mudi hay cic mudi néng chay.
e Nhing nhanh thép vao bé kim loai nong chdy.
o Ma béng kim loai boc hoi trong chan khong.

e Ma bing phuong phép phun kim loai néng chay (ma phun) — Kim loai néng chay
duge phun thanh bui phi 1én mat nén thép bang dong khong khi hogc cdc loai khi
nén khdc. Kim loai phit ¢6 thé duge nung chay bang hé quang, lira khi gas hoac
biing plasma nhiét d6 thap.

o Phi khuéch tén — dua trén ¢o so khuéch tan o nhi¢t do cao cua kim leai phil vao

bé mat kim loai nén.

e Phu tinh dién — cdc hat kim loai phii duge hod long trong trudmg dién tlr, ngung tu

trén bé mat kim loai nén.

Trong s6 cic phuong phap phi kim loai néu tren, hai phuong phip dau dugce ting
dung phé bién hon ca. Cic phuong phép sau duoc dp dung tuong déi han ché.

5.2.1. Thép trang kém

Do ¢6 cic wu diém : kha nang chong gi cao, gid thanh ré, cong nghé san xuat don
gian, nén thép tring kém duge s dung rong rdi trong nhiéu linh vuc cBia nén kinh & quéc

dan.

Pé phit kém lén bé mat thép 14 va theép bing, ngudi ta 4p dung phd bién phuong phip
trdng néng hoac phuong phdp ma dien phan. D day cua l6p kém trong truong hop trdng
néng thuong bang (20+-50)pm, trong trudng hop ma dién phan - (0,3+12)pm.

Phuong phidp ma dién phan ¢6 cdc uu diém nhu tiét kiem duge kém, loai duge su 120
thanh 16p gion trung gian sat-kém, dam bao duge do déng déu cla chiéu day 16p kém phu va
cho phép tao do day 16p pha Khdc nhau trén hai bé mat bang thép (ma vi sai). Tuy nhién, do
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qui trinh cong nghé phic tap, ning suit thap va gid thanh san pham cao hon so v6i phuong

phép tring néng, nén phuong phip ma kém dién phan khong duagc dp dung rong rai.

Hién nay, phuong phédp trdng k&m néng lién tyc (trdng cudn) dugc tng dung pho
bién hon ca. Phuong phép trang don chiéc (tring tdm rdi) ¢6 nhuge diém 13 nang sudt thap

nén chi duge dp dung & cdc nha mdy cil, khoi lugng san xuat nho.
Trang kém nong

Phoi cho cdc day chuyén trdng k&m néng lién tuc hién dai la thép cudn cdn ngudi,
duoc dua thing dén tir may cdn, khong qua lam sach bé mat va u. Cic nguyén cong nay sé
duge thuc hién ngay trong day chuyén trang k&m.,

Qud trinh hinh thanh 16p pht k&m trén bé mat thép trong cong nghe tring néng gbém
céc giai doan co ban sau : sat nén hoa tan vio k&m néng chay; tao thanh pha lién kim trung
gian trén bé mat ranh gidi kém — sat; khuéch tan tong hd cla sat v k&m qua 18p trung gian;
tao thanh 16p phi k&m két tinh trén bé mat bang thép khi ra khoi bé kém nong chiy.

L6p kém pha 6 thanh phidn khong déng nhat, bién ddi it dung dich ran kém trong
sit dén kém sach. Phu thude vao nhiét do cla bé kém va thdi gian nhing, do day cua lop

kém sach c6 thé dao dong trong khoang (0,25 + 0,5)% do day cia Jop phu.

C#u t1ao va do day 1ép phii kém dugc xic dinh tir cic yéu 1o sau :

e Nhiét do bé kém : (430 + 460)°C 1a t6i uu. Néu nhigt do qud cao, co tinh ciing

nhtr kha nang chéng an mon dién héa cha 16p pha s giam di.

e Thoi gian nhiing : ty 1¢ nghich vdi do day cla bang thép. Thép cang day, thoi

gian nhing cang lau.

Sit twong t4c giita bang thép va kém néng chay biéu Hién qua su hoa tan clia sit vio
kém. C6 thé xay ra ba truong hop sau : st hod tan khong déng ké va khong tao thanh cic
pha lién kim (thoi gian nhing ngén trong bé k&m nhiét do thap); sat hoa tan véi sy tao thanh

“16p lién kim Fe-Zn (nhiét do bé k&m thap hen 490°C hoidc cao hon 520°C); hoa tan dang ké
clia sit vio kém nong chiy véi su tao thanh 18p trung gian dé dang tach khoi nén & nhiét do
(490+:5200°C.

Thanh phdn hod hoc va cdu tric cha thép (hinh thdi cua perlit va cementit) cing co

anh huéng dang ké dén sur hoa tan cla sit vio k&m nong chiy. Tap chat trong kém nong
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chay va céc nguyén t6 hop kim trong thép, tuy thude vao s6 luong cla ching, ¢6 thé lam

tang hoac gidm do hoa tan cla sat.

Do day 16p lién kim trung gian 1y [& nghich vdi ham lugng titan va 1y l& thudn véi
ham lugng silic. Photpho va luu huynh khong c6 anh hudng déng ké dén do day cla 16p
trung gian va 1p pht néi chung. Nito ¢6 tdc dung tang cudng qud trinh hoa tan cha sit trong
kém néng chay. Su tén tai cla chi trong kém néng chiy s€ dan dén su tao thanh “hoa™ kém,

dai khi gay kho khan cho viéc xr Iy 16p phi trong cdc nguyén cong ti€p theo.

Mangan, véi ham tugng (1,7 + 4)%, s€ lam tang kha ning hoa tan cha sat trong kém
néng chay. Khi ham luong mangan vuot qud 4%, do hoa tan cla sat gidm di. V&i ham lugng

duéi 1,7%, mangan khong 6 anh hueng déng ké dén do hod tan clia sat.

Cadimi trong k&m nong chay fam gidm do nhdt ctia kém nong chay. lam tang do hoa

tan cha sat, thiic ddy sy tao thanh “hoa” k&ém va lam giam khi nang bi¢n dang cua I6p pha.

Thiéc ¢6 tdc dung ting cudng do dinh ket gifta I6p kém phu va nén thép, dong thai

tao bé mit bong cho 16p phi.

Antimon 1am giam d¢ déo cila 16p phi va do dinh ket gilta no va nén thép. Ilam

luong ctia antimon trong k&m khong duge vugt qua 0,1%.

Péng, két hop voi mot luong nhé nhom, 6 tac dung tang cudng kha nang choéng in
mon cha 16p phii. Tuy nhién, ham luong cia déng trong k&m néng chay khong duge vuot
qué 1%. Trong truding hop nguge lai, déng s& lam giam chat luong bé mil 16p phl va thic

day qué trinh o-xy hod thép tring kém trong qud trinh sir dung.

Nhom véi ham lugng nhd ¢6 tic dung tang cudng sy dinh k€t gitra 16p phu va nén,
han ché hoa tan clia sat trong k&m noéng chdy va sy tao thanh 16p trung gian, cai thién tinh

bién dang cta thép tring kém.

Trude khi tring k&m nong, bé mat cia thép phai dugc xr 1y bang trg dung nhim 1y
sach cdc chat bam ban va hoat hod bé mzit thép trude khi ti€p xc voi kém néng chay. Chat
tro dung thudng 12 cac loal dau hitu co v6i hiim lugng 16n céc axit béo ty do hoac clorua kEém
(ZnCl,). ZnCl, trong nudc tao thanh dung dich ¢4 tinh a-xit theo phan ung :

ZnCl, + 2H,0 = Zn(OH), + 2ZHCl
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Chaét tr¢ dung can phdi cé di€ém néng chay thap, ty trong, d6 nhét vi sic cang bé mit

thdp & trang thii néng chiy, do tham w6t d6i voi bé mat thép cao va kha nang hoa tan céc

chét bim ban t6t.

Xu Iy tro dung cho thép ¢6 thé tién hanh bing phuong phdp kho hodc ust. Theo

phuong phdp kho, chat trg dung ZnCl, duge chita trong bé rieng dudi dang dung dich dic
(vdi nuéc). Sau khi di qua bé trg dung, bang thép dugc sdy kho nhanh & nhiét do (150 +

300)"C.

Theo phuong phép uét, chét trg dung 1a hén hop ZnCl, v6i amoni clorua néng chay

phu trén bé mat bé kém. Bang thép duoc dua vio kém néng chay qua 16p trg dung nay.

Phuong phap xir Iy trg dung uét cé kha nang tdy sach cao, do dé, bé mat thép c6 thé khong

can chudn bi k¥ trude khi dua dén he thong tring kém néng.

Qui trinh cong nghe trdng k€m noéng bao gém céc nguyén cong sau:

»

Tay gi axit trong dung dich (8 + 10)% HCl & nhiét dé (30 + 40)°C hay dung dich
(6 + 10)% H,S0, & nhict do (60 + 80)°C. Hén hop hai loai axit trén véi ty 1¢ 1:1
s€ cho két qua tdy gi t6t nhat. Trong dung dich tdy gi con c6 théem mudi an vdi ty
le 20g/lit va cdc chat him nhim han ché sy an mon thép va giam tiéu hao axit.
Thai gian tdy gi kéo dai khoang (20 + 25) phut.

Rira nudc néng va nude ngudi, say kho.

Tdm trg dung va sdy trong 15 & nhiét do (150 + 300)°C (theo phudng phap kho),
hoac tdm trg dung theo phuong phip uét.

Trang k&€m — nhiing thép trong bé kém nong chay & nhiét do (430 + 460)"C trong
khoang (5 + 35) s (tuy theo d6 day clia thép).

Lam nguoi bang khong khi va nan phing.

Phy thuoc vao phuong phap 1am sach va hoat hod bé mat thép trude khi trang kénw,

ngroi ta phin biét cdc qua trinh tring kém néng sau day :

198

Phuong phdp Sendzimir — phuong phdp hod-nhiét : két hop thiéu chdy cdc chat
bdm ban trong 16 ¢6 méi trudng o-xy hod vdi qua trinh hoan nguyén va gia cong
nhiét ti€p theo trong moéi trudng hén hop khi hydro va nito. Qué trinh oxy hod bé
mat thép, xay ra déng thdi véi qua trinh chdy cla cdc chat bim ban, dugce tién
hanh trong 10 nung & nhiét d6 (450 = 500)° C. U két tinh lai (700 + 750)°C hay 1



thudag hod (900 + 950)°C duge tién hanh trong moi trudmg hoan nguyen {hén
hap khi 75% H, va 25% Ny).

Phuong phép Sendzimir rat Kinh t&, song khéng cho phép san xuat thép trdng kém c6

do bén cao va thép trang kém dung cho dap vudt sau.

¢ Phuong phap United States Steel : 1am sach thép bang cin nguoi chua U trong bé
kiém bing phuong phép dién Iy va 2 tiép theo trong moi frudng hoan nguyén la
hén hop khi hydro va nito. Trude khi @1, bang thép dugc lam sach bé mit trong

thi€t bi co rits bing ban chii.

e Phuong phip Kyka-Nortman gia cong nhi¢t (nhigt luyén) duoc tien hanh ngoai
hé théng trdng keém. Bang thép dugc lam sach bé mat bang phuong phdp hod hoc

va dien hod. Trude khi nung va trang kém, thép duge x(r 1y tro dung.

Trong da s6 cdc trudmg hop, thép dugc gia cong nhi¢t ngay sau khi trang kém. Ché
do xir Iy nhiét dugc thiét 1ap nhist dya trén co SO su khuéch tan tuong hd cla sat va kém
trong qud trinh nung. Ldp phi sau khi gia cong nhiét tr& thanh mot dang hgp kim sat-k&m ¢d
do tinh khiét cao, lién ket chic chin véi nén thép nho bi€n ddi thanh phin pha. Ham lugng
binh quan clia sit trong 16p phit khoang (7+9)%. Khi ham lugng sat vuot qud 10%, kha ning

chéng an mdn ciia 16p phu dudi tac dong clia moi trudng s& giam di.

Thép bing trang k&m nong, sau khi nhiét luyén & nhiét do gin vai nhigt do trdng
kém, co tinh déo dugc nang cao, thanh phin hod hoc va do ctmg 1€ vi cua 1dp phli phan bo
déng déu theo chiéu day. Thép c6 thé chiu moi phuong phip gia cong ta0 hinh bang bién
dang déo. '

Hé thong thiét bi trdng kém néng lién tyc thudng gdm ba phdn : phin dau, phin
cong nghe (phén gilta) va phdn cusi. Phan dau thuc hién cdc nguyen cong do cudn, cit bang
d4u duoi bang kim loai, han n6i cuon. Cac nguyén cong tdy sach bé mat, nhiét luyén, trang
kém), thu dong hod chong gi (tro hod), ducc tién hanh & phin cong nghe. & phan cudi, bang

kim loai dugc tring dau, cu6n thanh cuon hay cit thanh 1dm, phan loai va dong goi.

Nhin chung, phan ddu va phan cudi clia h¢ thong thiét bi tring kém ndng lién tuc
trong tit cdc phin niong {ng cua hé thong ma thiéc dif;-n phan (hinh 5.13).

& phan cong nghe c6 16 phiét luyen (1b kéo kiéu nam ngang hoac kiéu thip) thuong
gdbm 3 budng lam vigc theo hai ché do. Theo ch€ do thi nhit : nung oxy hod dén

(450+500)"C trong budng diu tién (diu con s6t lai trén bé mat thép bj d6t chdy), nung hoan
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nguyén trong budng thit hai dén nhiét do (700 +750)°C (1) hodc dén (900 + 950)°C (thuong
ho4), 1am nguoi bang thép trong moi trudng khi hydro dén nhiet do (480 +520)°C trong
budng thi ba. Khi 10 lam viéc theo ché do nay, nguyén cong lam sach (khir ddu md) trudc c6
thé khong can thiét. Ché do thi hai chi khic ché€ do tha nhat & chd qud trinh nung trong tat
ca cdc buéng déu dugc tién hanh trong moi truong bao vé. Trong trudng hop nay, nguyén

cong khir ddu md trude khi nhiét luyén la can thiét.

ul; Co cau tinh _ 4 s
Cuén thép Lo d chinh 16p mal AR Cubnthep
trang kém
L)
e}
! o !:J
! . 7 I
Tgng dd May Cocautao Be‘kem Lam Cocautao Trdhoa
thép cudbn han vongdutrr  NONg ngudi vong du trlr  bé mét

Hinh 5.7. So dé hé thong trang kém lién tuc (thiét ké cita Tap doan Fives-Lille, Phdp). Kich
thude san pham bxh = (600 + 1500) mm x (+1,6) mm, khéi liigng cuén dén 30T, nang sudt
(40 000+100 000)T/nam.

Sau khi gia cong hod-nhiét, bang thép véi nhi¢t do (480 +520)°C chay tiép tuc qua
bé chifa kém néng chay, luon duge giit 6n dinh & nhiét do 450°C. Nguyén cong tro hod bé
mat tién hanh, sau Khi lam ngudi, trong dung dich anhydrit cromic 10%. ¢

Trén hinh 5.7 trinh bay so d6 hé théng thiét bi tring k&m néng lién tuc theo thiét k&
ctia Tap doan Fives-Lille, Phép.

Cong nghé tring k&ém noéng hién nay van khong ngimg dugc hoan thién. Nhimg cai
tién trong k¥ thuat tring k&m ¢ thé néu nhu sau :

Nguyén cong tdy sach bé mat trudc khi trang kém duoc tién hanh bang cach nung
tite thoi dén nhiét do khoang 1300°C trong moi trudng oxy hod. Nho nhiét do cao, céc chat
bim bin va diu md trén bé mat bang kim loai bay hai, con bang thép, do thoi gian nung qua

ngén nén khong bi oxy hod.
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o Khi bang kim loai thodt khoi bé chua kém, luong k&m du trén bé mat bang thép
duge gat trd lai bé chia khong phai bang cdc con lan ép ma bing cdc tia hoi
nude, khong khi hojc cac loal khi khic dusi dp suat diéu chinh. Nha do, 1o¢ do
trang kém c6 thé 1ang déh 4 m/s va do day clia 10p kém c6 thé gidm xudng con
(8+10)um. Ngoai ra, v6i cai ti€n nay, ngud ta con c6 thé san xudt thép trdng kém

mot mit hoac hai mat v6i d6 day 1op thiéc khac nhau (trdng vi sai).

e Trong thanh phan thiét bi cba cic h¢ thong tring kém nong lién toc cd thém cdc

méy nan phang va cdn 14 thép sau khi phi kém vdi lue kéo cang phat dinh.

Nhimg cai ti€n néu trén cho phép néng cao nang sudt thiét bi, chat lugng va mo 1ong

chiing loai san phdm thép trdng kém nong.

& nhiéu nude, thép sau khi tring kém con duge phil thém mot Idp mong bang cédc

loai vat liéu polime nhim nang cao chat luogng bé mat va tang kha nang chong gi ctia thep.
Ma kém dién phan

Trong cong nghé phi kém bing phuong phap dién phan, chll yu ngudi ta sur dung
dung dich chit dién phan sunfat kém ZnSO,.7H,50, cé them kém kim loai, sunfat natri
Na,S0, va sunfat mage MgSO,.7H,0 (bang 5.1).

Ngoai ra, ta ciing c6 thé sl dung cdc chat di¢n phan trén co sd ZnCl,, Za(BFy); ,
Na,Zn{CN),.

Phuong phdp ma kém dién phan cho phép sin xudt thép v6i 16p phi cuc mong, san
phdm ¢6 tink déo, d6 bén va kha nang chéng an mon cao. Lap thi€c phi bang phuong phap
dién phan khong chia céc tap chat, bdm dinh t6t v6i nén thép va khong bi tréc ngay ca trong
nguyén cong tao hinh dap vudt sau.

Cong nghé ma k&ém dién phan dugc dng dung tuong ddi phd bi&n tai cdc nudc phat
wrién. Tuy nhién, phuong phip cong nghé nay cho nang suét thap hon nhiéu so vdi phuong
phap trang kém ndng.

Ngoai hai phuong phap phi k&m dugc dp dung tuong doi phd bi€n néu trén, 1ai cac

nudc cong nghiep phét trién, phuong phdp ma k&m tuong doi méi dud day ciing duge Ung
dung.
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Bdng 5.1. Thanh phan dung dich dién phdn va ché dg ma kém

Loai va thanh phdn dung dich dién phéan Npiet do cua
Thanh phén Néng do, be diﬁ‘:‘r(lzphﬁn, Mat d6 dong bo pH
g/lit dién, A/dm’
ZnS0,. TH;S0 380 33-65 25-40 3-4
Zn kim loai 87
Na,SO, 7
MgSO,.7H,0 61
ZnS0,.7H,50 500 50-55 20-40 3,5-4.5
Na,S80,.10H,0 60
AL(SO4),.18H,0 30
ZnS0,.7H,S0 600 20-30 dén 30 3.5-4
AL(S0,);.18H,0 30
ZnCl, 135 40-60 50 34
Nat] 230
AICL,.6H,0 22,5
ZnCl, 76-152 25-65 10-100 2-5
NaCl 76-152
NaF 2,3-16,6
AlCl, 1.5
Zn(BE,), 300 27-38 2,5-83 3,54
NH,(1 27
NH,BF, 35

Ma kém bdng phitong phdp boc hoi trong chan khong

LGp kém phu trén bé mit bang thép duge tao thanh bang phuong phdp bdc hoi kém
trong chan khong. O hé théng thiét bi ma kém bing bSc hoi trong chan khong, bang thép
duge xur 1y bé mit trude khi di vao budng ma thi nhat vdi do chan khong dat 13,3+1,33
N/m’. Trong diéu kién 4p suat nay, kém bdc hai va ngimg tu trén bé mit thép mot 1dp v&i do
day (0,025 +2,5)um. Ciing trong budng chan khong nay, bang kim loai duoc nung cam ung
dén nhiét do (460+-460)"C va di dén budng chan khong ke tiép cling chida kém boc hoi. Tai
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day, kém tiép tuc ngumg 1y irén bé mat bang thép va tao thanh 16p phi c6 d6 day dat t6i
25um. Giita budng chan khong thit nhat va thit hai, thép dugc 1am ngudi Aén nhiet do (180 +
200)°C.

Trong cong nghé ma kém bang phuong phdp béc hoi trong chan khong, cac yéu td
sau day c6 anh huong dang ké dén cdu tric 16p phi va do dinh két chia 16p phu vo1 nén thép :

o Nhiét d6 : & nhiét do ngung ty (20+130)°C, 16p phi kém ¢6 ciu tric dang thd sdl
véi man 16i. Trén bé mit 16p phit €6 thé thdy 1o céc tinh thé dang ban hudng déu
theo mot huéng nhat dinh. Véi nhiét d6 chia nén thép cao hon 150°C, 16p phil
duoc tao thanh tit céc tinh thé da gidc véi kich thude ty 18 thuan v6i nhiét do nén
thép. O nhiet do nén thép (220-240)°C, tren bé mat ranh gi6i kém — thép xudt
hién 16p trung gian Zn-Fe, khong anh hudng dén cdu tric cha 16p phil, nhumg lam
giam d6 bam dinh clia n6 véi nén thép. Do day cua 10p trung gian ty 1& thuan vai
nhiét do nén thép.

o Tdc d6 ngung td : vdi téc do ngumg W nhd (< 0,1+0,2 um/phiit), 15p phti ¢6 cdu
triic hat min. ¢ t6c do ngung tu (1+53) pm/phut, cu tric 16p phil khong thay déi.

Bdng 5.2 Anh idng ciia do chdn khidng dén d6 bam dinh  ciia ldp kém phit voi nén thép

Nniscdo,cc | Dochinkhongki | Do chan s i s cho e
T i khi tréc 16p phi)

300 0.133-0.266 0.0266 4

400 0,133 0,133 I

420 0,0133-0,0266 0,0309-0,0532 7.8
450 0.0133-0,0266 0,0266 1018 |

480 0,0133-0,0266 - 5

500 0013300266 | - 15

00 0.133 0,133 23
500 0,665 0.0931-0,1064 68 |
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e Nhiet do cia nén
- i bud
thép trong buodng 8,% o, MN/M’(kG/mm?)
chan khong c6 anh

huong ding ké den r

do bim dinh cba lop . | 40]
phi. Véi nhiét do _ gg
ban ddu ciia nén (hép {2 fi71:a
dén 120°C va tang m'_ h;fog B
dan trong qud irinh 3 80|
ngimg tu  dén (3)
(250+350C, muc § _{{“g -
do bdm dinh cta lap 4 .40 |
phu véi nén thép gia p 14l

L A T R S

tang. B bim dinh 40- 60 124 160 200 240 1 oo
dat gid tri cav nhat
khi nén thép duoc

Hinh 5.8. Anh huong cia nhiét do nén thép dén
nung dén 500°C.

tinh déo cda l6p kém pli theo plitong phdp béc

e Do chan khong hoi trong chan khong.
(bang 5.2) : o chan khong va nhiét do nén thép ¢6 anh huomg dang ké dén co
tinh coa 16p kém phit (hinh 5.8). Khi do chan khong bién déi tir 0,133 N/m? dén
0,0133 N/m’, d6 bén, do gian dai tuong ddi va do ciing t€ vi cia 16p phil ting tir 4
dén 8 1an. nhuag khi do chan khong tiép tuc tang, do ciing va do déo ciia I6p phi
giam di.

5.2.2. Thép trdng nhom

Thép trdng nhom c6 do bén chong gi cao & nhiét do dén 700°C va trong moi truong
chia nhiéu lyu huynh. Trong qua trinh tréng nhom, nhat thiét cé SU tao thanh 1dp trung gian
{chuyén ti€p) Fe-Al gidn, lam giam do bén ca hoc cila 16p phi. Vi vay, trong tat ca cdc
phuong phdp cong nghé trang nhom, ngudi ta déu co gang han ché su tao thanh 16p trung

gian nay.

Hié¢n nay, thép tring nhém duge sir dung rat rong rai rong cong nghiép dé hop. Bo
day cua 16p nhom trong khoang (0,1 + 50)um.
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Trdng nhom nong

Pé pht nhom lén bé mat thép, ngudi ta ap dung chi y€u phuong phdp trang nong
trong cac hé thong thiét bi lién tuc wong 1y cdc he thong tring kém. Pa s0 céac truong hop,
ngudi ta dimg tudn hé thong trang kém ¢o trang bi thém bé chita nhom néng chay hodc thay

thé bé chita k&m bing bé chifa nhom.

So voi trang kém hodc thi€c néng, trang nhom nong khé khan hon, vi trén bé mat bé
chita nhom néng chay ludn t6n tai mot mang cic oxit, gay cin & cho sy két dinh gitta
nhom va nén thép. D€ ngan ngira sy 1ao thanh mang oxit nay, ngudi ta 1i€n hanh irang nhom
néng trong moi trudng bao vé. Bé mit bang kim toai duge xir Iy voi chét trg dung a borac
(Na,B,0,.10H,0) hoac amoni clorua, .. .

Phuong phdp tring nhom néng Sendzimir duge ap dung rong rd) hou ca, Phuong
phip nay bao gdm céc nguyen cong sau -

» Nung bang kim loai trong moi trudng oxy hod dén (450+750)°C dé dot chay cic

chit bim ban vi tao mang oXit mong trén bé mat nén.

e Nung bang kim loai trong moi trudng hoan nguyén dén nhiet do (750+800)°C

nham hoan nguyén mang oxit.

e Lam ngudi bang kim loai trong moi truong hoan nguyén dén nhiét do

(620+630)°C.

e Trang nhom trong bé chita nhom 1ong & nhigt do (700+750)°C.

e Lam nguoi bang khong khi va cudn thép.

‘Theo cong nghé do hang “United States Steel” dé xudt, tuong W trang kém néng,
bang thép duge lam sach bang phuong phap dién-hod, sau khi co rita va say kho, duoc nung
hoan nguyén oxit trong moil trudng hoan nguyén.

Cong nghe lam sach bé mat twong 361 méi hon duge dé xudt boi hang “Coated
Metals” cia Anh. Sau khi nung trong moi trudmg oxy hod ¢ nhiét do (500 +650)°C, bang
thép duge lam nguoi bdng nude v qua tdy gi trong dung dich (12+16)% HCl trong théi glan
khoang 10 s, ti€p theo dugc rira bang nudc x01, théi sach nudc bang khi nén va sdy kho bing
khong khi nong.

Bang thép, sau khi lam sach bé mat, duge nhiét tuyén thuong hoa (& 900"C) hoac u

mém (& 700 +750°C) trong 10 vé moi truong hoin nguyén, tiép theo dugc lam ngudl (cling
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trong 10) dén nhiét do (680 +700)°C dé khong vuot qud nhiét do nhom 1ong trong bé. Qua
khe chin kin clia bé nh6ém véi moi trudng hoan nguyén, bang thép di vado nhom néng chay.
Tiép theo, 16p nhom phii dugc 1am nguoi bing luéng khong khi nén dén nhiét do 400°C va
bang thép dugc cuén thanh cuén (hinh 5. 9).

Trén mat bé nhom néng chdy c6 phi 16p trg dung, nhim tao do béng sing cho bé
mat san phdm. Chét trg dung thudng dung 12 hén hgp NaCl, KCl, AICl,, c6 thém K,CrF
(Phdp) hoac hén hgp KF, NaF, NaOH, KOH, NaNO, (Nhat), ... .
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Hinh 5.9 . So dé hé théng trang nhém néng theo cong nghé cua hang “Coated
Metals"(Anh):

1- mdy dé cugn; 2- con ldn kéo; 3- mdy cat; 4- mdy han néi; 5- con ldan kéo; 6- hd'tich luy;

7- 16 nung trong moi truomg oxy hod; 8- bo phdn lam ngudi; 9- bé'tay gi axit va ria; 10- bo

phan sdy; 11- co cdu kéo cang; 12- lo nung véi moéi truong hoan nguyén; 13- bé phdn lam
nguéi; 14- bé nhom néng chdy; 15- thap tich luy; 16- con ldn kéo; 17- mdy cdt; 18- may

cuon.

Lép nhom phu bang cong nghé tring néng cé do day (25+50)um. Do day 16p trung
gian khong duoc vugt qui (5+7)um. Ngudi ta ¢6 ging giam do day 16p trung gian xuéng con
(1+2)um bing cach cho thém vao bé nhom néng chay (2+10)%Si két hop véi (0,1+0,4)%Cr.

Su phu thudc clia do day 16p phii nhom (h,,) vao téc do ciia bing thép trong bé nhom
néng chay (v) c6 thé duoc mo ta bdi phuong trinh thuc nghiém cla Grbeca, 4p dung cho
truong hop t6c do bang thép khong vugt qua t6c do két tinh tuyén tinh cua nhom :
h, =17,2v (um).

Nhiét do clia bé nhom long khong duge cao hon nhiét do néng chay cia nhom qua
(50+70)°C. Nhiét o t6i u cila bé 1a (700 +750)°C.
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Ma nhom dién phdn

Cong nghé ma phil nhom béng phuong phdp dién phan dugc tmg dung han ché, boi
18 su ké1 tira clia nhom 1én bé mat thép trong dung dich dién phédn nudc, do dién tich am 1dn,
khong thé xdy ra. Con trong dung dich mugi néng chay, ¢6 thé xdy ra kél tha ca nhom trén
mat bing kim loai, nhung phuong phip cOng nghé rat dat. Thong thudmg, dé phii nhom bang

phuong phdp dién phan, ngudi ta ding clorua nhom va clorua cac kim loai kiém.
Piut nhom tinh dién

Phurong phap pbt nhom finh dién dya trén co s§ (rong tac gifta cdc hat bot nhom tich
dién am. Ngudi ta phu déng déu lén bé mit bang kim loai sau khi 1am sach m¢ét Idp bot
nhom kho nhd co ciu rai bot co hoc chuyeén dung va cic lugi rung. Mot trudng dién véi dién
the 20kV va cudng do dong (110 + 115)kA dugc tao giita ludi rung va bang thép. Cdc hat bot
nhém khi roi vao trudmg dién sé tich dién am. Nh& lye tuong tdc day 14n nhau ma cdc hat bot
nhom phan tén dong déu trén bé mit bang thép. Tiép theo, 1dp bot trén mét bang thép dudc
cén ép, sau d6 0 trong moi trudng bao vé & (500+600)°C. Lop nhom phi bang phuong phap
tinh dién cé do day 50pum.

Ma nhém chan khong

Cong nghé ma nhom chan khong dua trén co sd sy boc hoi cua nhom trong chan
khong cao (0,0399 N/m?) & nhiét do (800+1200)°C. Phuong phdp hod hoi nhom duoe tng
dung rong rdi hon ca 1a dua mot cdch lién tuc cdc sgi nhom vao budng hod hoi dang ong

hodc hop lam tir Ta (tantali), dat trong 10 nung.
Tinh chat cia 16p nhém phi chan khong phu thudc vaoe céc di€u kién cong ngheé sau:

» Nhiét do ngung tu : nhiét do ngung tu cia hoi nhom lén bé mat bang thép dnh
hudng dén chat luong bé mat, 18 chiic, thanh phin vi do bim dinh cita 16p phi. O
nhiét 4o (80+140Y°C 16p phi ¢6 bé mit duc, & (460+500)°C — bé mit sdng bong,
& (500+750)°C.— bé mat xdm. S& di ¢6 su khic nhau nay 12 do bién déi cua t6
chic va thanh phan 1ép phu. O nhiét do nén thép dén 140°C 6 chic cia 16p phil
khong biéu hien 5. G 150°C - xuat hién céc tinh thé 1ihd. Khi nhiét do nén thép
dat 400°C, kich thude clia céc hat tinh thé dat 16i (40+50)um. Néu nhiét do nén
thép 1iép tuc tang, s€ Xdy ra qud trinh khuéch tdn trén ranh gidi hat véi sir tao
thanh hgp kim FE:—P;].
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Nhi¢t d6 ngung tu ¢6 anh hudng rd rét dén do bam dinh giita 16p pha va nén thép. e}
nhiét do khoang 140"C d6 dinh két kém, & (150+450)°C idp phi dong déu va co do
bam dinh cao, Khi nhi¢t do khoang (460+500)°C, do bam dinh lai giam di. & nhiet
dé cao hon 500°C, do day clia 16p chuyén ti&p Fe-Al va dé bam dinh giita né véi nén
thép gia tang.

Nhiét do ngung tu ciing ¢6 anh hudng 1dn d&n co tinh cta 16p phi. O nhiét do dén
500°C, 16p phi gidn va kém bén. O nhiét do cao hon 500°C, 18p phu ¢6 do bén va do

cling cao.

* D¢ chan khong : khi do chan khéng giam, d¢ dinh két gitta I6p phi va nén thép
gidm di do sv tao thanh 16p trung gian ALO,.

5.2.3. Thép ma crom

Thép phu crom c6 kha nang chéng mai mon, chdng a3n mdn va do bén chong gi &
nhiét do cao rit t6t. Phir crom ¢6 thé tién hanh bing phuong phdp dién phan, bing phuong
phip ma chén khong hodc bing phuong phdp khuéch tén trong qué trinh nhiét luyén thép

cudn, da duge ndi 1ong vong, trong cdc 10 chup véi moéi trudng khi bao vé ¢6 chira crom.

Crom tdc dung v6i sit tao thanh 16p trung gian duéi dang dung dich rdn ctia crom
trong st hay dudi dang hgp chit lién kim.

Thép cdn ngudi phi crom co tinh bién dang 6t, dé han va duge sir dung nhar thép
tring nhom.

Ma crom dién phan

Ma crom dién phén ¢4 thé tién hanh & cdc hé théng thiét bi chuyén ding hodc & cdc

hé thong ma thiéc dién phan sau khi c6 mo1 vai sira déi nho.

So do h¢ théng ma crom dién phan trinh bdy trén hinh 5.10. Ché do lam sach va ma
trinh bay trong bang 5.3.

Lép ma crom ¢6 do day (0,02 + 0,05)um. D€ dam bao d¢ déng déu clia 16p phil va
ngan ngira sy tao thanh cdc vét 6, qud trinh ma trong bé diu tién duoc tién hanh khong ¢6
dong dién va cdc qud trinh tiép tyc xdy ra trén bang thép thodt khoi bé ddu tién, di duge phd
mot 16p dung dich dién phan, cho dén khi crom i(im loai bat ddu két tinh.
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Hinh 5. 10. So dé hé thong ma crom dién phan:

s

1- cdc tang dé cudn; 2- mdy cdt hai vi tri; 3- mdy han néi; 4- ho'tich luy; 5- co cdu kéo; 6-

bé xit Iy bé mdt; 7- may co rita bang ban chai; 8- cac bé ma crom; 9- bo phan thu héi chat
dién phdn; 10- bo phén xit Iy thu dong dién — hod va thu héi cromat; 11- bo phdn ria bang
nitée x6i; 12- b phan sdy; 13- phii son (vecni) va sdy; 14- mdy trdang dau; 15- bé phan kéo
va tich luy; 16- mdy cdt; 17- mdy cuén; 18- con lan dan huong va hé tich luy; 19- mdy nan

phdng 7 con lan; 20- mdy cat bay; 21- cdc ngan chia thép lét sau khi cat.

Bang 5.3. Ché'do lam sach va ma crom bang phuong phdp dién phan

S6 Thanh phan chat dién phan hay dung | Nhiét do | Mat do
Nguyén cong | lugng bé dich bé dien | dong
Thanh phén Ham phan, °C | dién,
lugng, g/l A/dm’
Tay ddu md dién 6 NaOH, Na,PO,.12H,0, 30 80-90 8-10
phan Chat nhii twong OI17 20
hay OIT10 2
Tay gi dién phan ) H,SO, 50-70 50-70 8-10
catot FeSO, <50
Ma crom 2x4 CrO, 250 55-60 30-
H,S0, 2,5 100**
Thu dong dién- 2 CrO, 80 40 10
hod* NaOH 20

* Thoi gian 2s, do day mang 0,02 pm
#%  Cdc bdn cuc anot bang hop kim Pb-(7+10)%Sn , day 40mm, réng 970mm,
khodng cdach tix anot dén bang thép (20+35 )mm.

14-SXTT
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Vecni va cic loai son polime cd tic dung tang cutmg do bén cua lop ma crom 1rong
cdc moi trudng an modn. Do vay, thép sau khi ma crom thudng duge phu mot 16p son bang

cac phuong phdp khidc nhau. Son thuong dugc say kho bang nung cam ing.
Mu crom khuéch tin

Thép ma crom bang phuong phip khuéch 14n ¢6 do hén nhict, chng oxy hod g nhiét

do cao (800+1100°C) va kha nang chiu mai mon tot.

Thép cacbon thap biio hoa crom irong qud trinh ma crom khuéch tdn, s€ a0 thanh
dung dich rdn o chita (25+45)%Cr. Pai v6i thép cacbon trung binh va thép cacbon cao, trén
bé mat thép s€ tao thanh 16p cacbit crom dang CryC,. Lop cachit nay khong chiu téc dong
cita &0 mon va ¢6 mau wrang duc. Khi ham lugng cacbon trong thép viot qua 0,15%, 1dp

cacbit crom s& dam bao do ciing cao cho bé mat thép.

Phuong phip ma crom cho thép bang bang khuéch tdn ngay trong qud trinh U sdng
céc cuon thép néi long trong céc 10 chup duge dp dung tuong d6i pho bi€n. Moi truong ula
khi c& chifa cac clorua hoac florua crom. Nhigt do clia 10 khoang 900°C va nhiet do clia cudn
thép dat (680+700)°C. Phan (ng giifa thép va florua hay clorua crom s€ 120 ra crom sach :

CrCli+ Fe = FeCl + Cr

Crom dang nguyén 1&, sinh ra tir phan ung trén, khuéch tan vao bé mat bang thép va,
tuy thuoc vao nhiét do va thoi gian {1, tao thanh 16p phi bao vé co do day (20+55)pum, chira
khoang (21+25)%Cr. Qua trinh U kéo dai (9+12) gio.

Thép bang sau khi ma khuéch tdn crom duge cdn 12 nhim la phang bang kim loai,
ting cudng mat do va tao bé mét cho idp phi. Lép ma crom c6 do bén an mon cao, khong bi
nhau trong qud trinh bién dang ngudi, ndng ( <1100"C) va bi€n dang do han, bén nhiét lau
dai & nhiét do dén 750°C va ngin han & nhiét do trong khoang (750+1100)°C. Xét v¢ kha

nang chéng An mon va chdng oxy hod, thép ma crom ¢6 do bén tuong 1 thép bén nhiét.

Phuong phdp ma khuéch tdén crom néu trén ¢6 thé 4p dung 6t cho thép cacbon thap
va thép hop kim thap, Uu diém cla phuong phdp la c6 thé a0 dugc 19p bao vé di bén chi
bang mét 14n ma crom ket hop véi 1 mém sau khi cdn ngudi. Nhuge diém cia phuong phap
la do day 16p phil khong déng déu va naug suat thap. Cac nhuge diém ndy ¢6 thé khic phuc
bing phuong phdp ma phun trong chin khong vdi qud trinh nung bang chiim tia dién tu hay

phéng xa. Stng phun fao ra cdc hat fero crom. BO phan nung nong ding dién cuc graphit.
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Bang Kim loai chay qua trude sing phun dat canh bo phan nuag. Bang kim loai dugc nung
dén nhiét do (950+1100)°C. Do chan khong dat 1,33N/m?. T6¢ do ma phun 6 m/gio.

Thép phil crom s& c& do bén chdng an mon dac biét cao néu ti€p tuc duge ma crom
lin thit hai, c6 nghia 12 tao thém trén bé mat bang thép da phi crom mdt Idp oxit crom. Cic
day chuyén san xudt thép bang p.hfl crom-cromat {crom - oxit crom) dang hoat dong hidu qua
tai nhiéu nudc (MJ, Canada, Nhat, ...).

5.24.Thép m@ niken

Sau k&m, niken 12 kim loai dugc str dung rong rai nhat dé 10 16p phu bao vé cho

thép.

Phuong phdp két tha di¢n phan niken 1a phuong phdp dugc g dung phd bi€n hon
ca. Theo phuong phip ndy, chi i€t hoac bang kim loai duge nhing vio dung dich dién phan
nudc v6i thanh phin co bin la cdc nudi hay cac hop chat hoa tan duge trong nudc cva niken.
Phuong phédp nay goi la phuong phép catot. Ngoai ra, phuong phdp ma niken anot cling ¢6
thé duoc sir dung.

Tinh chat ciia két tha dién ly niken phu thuoe vao diéu kien dién phan. Cac chat dién
phan thudng co6 néng do dam dic nhung thanh phan don gian. Dung dich dién phan tiéu
chudn duge sir dung rong rai la cunfat niken. clorit niken va axit boric. Ngoai ra, cac chat
dién phan khdc thugc floborat va sunfamit ciing duge tng dung. Toe do ket tha niken tir cic

dung dich dién phén trén dat khodng 3um/min.

Phuy thudc vao thanh phén chit dién phan, 1ap phl niken cd thé cé bé mat sang bong

hoic mé duc. Mat séng bong ¢6 16 chifc hat min hon va it X6p hon so véi mit m duc.

Vi niken ¢6 thé nang am thap hon so v6i sit, nén diéu kién quyét dinh do bén co hoc
va kha nang chdng gi cla 16p phu niken la phai khong c6 céc 16 xop. Do vay, khi ma niken
dién phan ta cin tang cudng do day cha 16p phu hodc ¢6 thé tién hanh ma vai luot, Bang céch

dé. cic khoang x8p chia 16p trude s&€ duac pht kin bai 16p sau.

Pé tang cudng do bam dinh giifa 1dp pho niken va nén thép, ngudi ta thuding ap dung
nguyén cong U khuéch tén sau khi ma. Trong nguyén cong nay, hydro ciing s& dugc loal trit
khoi 16p két tha niken va fmg sudt du tén tai trong kép phd cling gidm di. L6p phil niken ¢6
bé mat sing bong lién két vai nén yéu hon 16p phit c6 bé mat mo duc. Piéu nay duge giai
thich bl su ton tai mét s hop chat hitu co trong dung dich dién phén, dam bao d¢ bong

sdng cho bé mat 16p ma, nhung lai dé hap phu bdi bé mat nén thép.
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Ldp k&t tha niken tir cdc chéat dién phan sunfamit ¢6 tng suat du thap hon. Ung suit

dit cao nhat 16n tai trong 16p ket tha tir cdc chat dién phan clorit. Lop pht niken ¢ be mat

sang béng tudn ¢6 ung suat du cao hon 50 vdi jop phii ¢6 bé mé mo duc.

Bdng 5.4.Téc do két tiu dién phan niken

Thinh phdn chat dién phan Mat d¢ dong dién, | Toc do ket tlia niken,_|--
Céu chat Néng do, gflit Afdm’ wen/phuit
NiC},.6H,0 300 3 0,4
H.BO; 30 20 2,5
NiSO,.7H,0 180 4 0,75
NiCl,.6H,0 120 -150 15 3.0
H.BO;, 30

Po cimg va do bén cla cac 16p ma niken, phu thude vao diéu kién dién phan va do

sach clia 16p két tua niken, dao dong trong khoang : (200:-600)kG/mm’ - do cimg 1€ Vi;

(36+107)kG/ mm’- gi6i han bén; (6+30)%- do gian dai tuong doi. DO cung t& vi cta bé mat

sdng béng cao hon clia bé mat m& duc.

Trong bang 5.4. trinh bay céc s0 liéu cho thdy anh huémg cia thanh phdn chét dién

phan va mat do dong dién dén t6¢ do ké&t wia niken.

Ngoai phuong phdp ma niken dién phan néu tréa, con ¢6 ciac phuong phdp khic ciing

dugc tmg dung nhung & qui mo rat han ché nhu :
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Phii niken bang phuong phdp hod hoc

Phuong phdp nay - dua trén cd s& hoan nguyén cdc mudi niken trong dung dich
clorua niken - cho phép ta tao dugc 16p phil ¢6 chiéu day dong déu. Vi do day nhu
nhau, 16p ma niken bang phuong phap hoan nguyén c6 do xop thdp hon hai lan va
khi nang chong in mon bing hodc cao hon so v6i 16p ma dién phan. Dic biét, cic
iép ma niken theo phuong phap nay cé kha nang bao vé thép rét t6t & nhi¢i do cao

(dé&n 700°C) va c6 do dinh két t6t véi nén, nhét 1a sau khi qua nhi¢t luyén.
Ma niken tiv pha khi

Thuc chat clia phuong phdp la tao I6p ma trén bang thép bing nhi¢t phan hai
tetracacbonin niken. Bang thép nung dén nhigt do (300:350)°C duge xu 1y bing hoi



cacbonin trong moi trudmg khi tro. Trong qué trinh nhiét phan, cic 10p nguyén i Ni
x€p trén bé mat thép tang dan, tao nén 14p ket tha chit ch&. Vi do day 20 um, 16p
pht hdu nhir khong ¢6 16 xop. Dé dam bao dé bam dinh 16t gif 1p phu va nén, bé
mit bang thép phai duoc lam sach k§.

Ma niken trong chdn khong

Ma khuéch tan niken trong chan khong vé nguyén tac khong khic so véi ma khuéch
tan crom. Diém khdc biét trong truong hop nay la nhiét do nong chay va ap suat hoi
cha niken thip hon nhiéu so v&i crom, do d6 khong cho phép dat duoc 15¢ do boc hoi
At 16n cha niken 1ir pha ran, Ngoai ra, rat khé chon vat licu ¢é thé dim bao do bén
cao khi 1iép xic tau vér niken long dé ché tao thi€t bi boc hoi. Corundum trang
(A}L,0.). 12 loai vat liéu phit hop hon ca cho muc dich trén va duge st dung rong ral.
L.oai vat liéu nay ¢o thé dam bao 16c do hod hoi niken cao hon so véi cdc loai vat liéu

khic.

Lép ma niken trén bang thép, thu duge bang phuong phdp ma khuéch tan trong chan
khong tir pha Iong, 6 bé mat sdng bong néu nhiét do nén thép cao han 900°C va hé
mat md duc néu nhiét do cua nén thép thap hon. Lop ma dugc cdu 1o tir hai 10p: ti€p
xiic v6i nén thép La 1op ma niken khuéch tan (khong cé cau tric hat dang try rd rét
ahut d6i véi crom), ti€p theo 12 16p ma niken “phu” (cung 12 16p két tinh lai).

bé ciing t€ vi theo chiéu day (tir 16p “phi” dén 16p khuéch tdn) clia 16p ma niken
bien ddi trong khoang (130+180)kG/mam’.

5.2.5.Thép ma chi
Trang chi nong

Cong nghé trang chi ndng tuong W nhu trang k&m néng. Trg dung (a dung dich dam
dac clorua k&m sach, thém phu gia 1a amon clorua {NH,C1). Thanh phan cua bé trang chi

néng trinh bay trong bang 5.5.

Po day 16p phu chi phu thude tuyén tinh vio toc d6 bang thép chay qua bé tring (bé
chi néng chay dugc gilt & nhiét do trung binh 385°C). Thoi gian nhing bang thép trong bé
chi t61 v 1a (1+1,2) phut.

Ngoai trang chi thép cudn, phuong phép tring nong chi thép 14 cling duge wng dung
rong ral. Trude Khi tring chi, cic 14 thép duge tdy gi trong dung dich axit 7% H,SO,, khong



¢6 chat Ge ché (ham), trong thai gian (30+40) phit, Nhiét dé dung dich (40=50)"C. Sau khi
tay gi axit, thép la duge ra sach bang nudc ngudi sau do duge nhing qua dung dich HCI
lodng {0,2+0,5)% nhim lam cho bé mat thép sdng hon. Tiép theo, thép duge nhing vao bé
chi néng chay trong khoang thai gian (15+20) phiit. Phu thuoc vao do day cla thép nén,
nhiét dé cha chi trong khodng (360+410)°C (1hép cang day, nhiét dd chi can cang cao).

Thanh phan cla bé chi néng chdy : (92+93)%Pb, (7+8)%Sb. Cing c6 thé thay thé
thinh phin Sb bang (10+25)%8n. Trong trudng hdp nay, 16p phi s¢ ¢6 bé mat duc.

Bdng 5.5. Thanh phdn bé trang chi nong

Dic tinh cha Ham lugng cidc nguyeén 10, % Nhuet do
N Sn Sb Zn Cu e
tring,"C
Mém 97 den 2,0 dén 0,02 | dén 0,01 | dén 0,01 370-390
. Cing 03955 ._..1 ’_5___2.0 _ 0,0.2. . dénOO[ 2 001 . 370390
Cng .................... 73_32 ...... . 0 5-20 ..... 1 1520 - dénom ......... 1001 s 400

Chi v sdt Ia hat kim loai khong hoa tan vao nhau, do dé khong thé phi chi 1én bé
mat thép néu trong thanh phan bé trang khong ¢ thém phy gia Sn, Sb hodc Bi. Trong qud
trinh trdng ndng chi, trén bé mit thép tao thanh Gp trung gian mong c6 thanh phan chi yéu
12 FeSb, hodc FeSn, (phy thudc vao thanh phan cia bé chi). Do day cla Idp trung gian ty 1¢

thudn véi ham lugng nguyén t6é phu gia.
Plui chi trong chdn klidng

Phuong phdap ndy dua trén nguyén 1y hod hoi chi trong chan khong (khoang 1,33
N/m?®) & nhiét do (715+722)°C. B¢ hod hai chi, ngudi ta diing cac chén nung corundum duge
nung bang day di¢n trd. Trude khi phi chi, bé mit thép duge lam sach bang phuong phip co
hoc va duge khit ddu m& bam ban bang phucng phdp dién-hod, sau d6 duge nung néng dén
250°C trong chan khong (0,013N/m?) trong khoang 20 phit nhim loai trir triét dé khi trong
thép. Sau khi phii chi, thép duoe Iam ngudi ciing trong chin khong dén nhiét do khoang
30°C.

Po béng bé mat, cdu tric va do bam dink nén cia 16p pha phu thudc vao nhict do va

18¢c do ngung tu hoi chi. Véi tée do ngung tu (0,1+0 2)um/pht, 1dp phi c6 be mat mo duc va
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cau triic hat min. V4i toc do ngung tu (1+3) )pm/phit, cac sO ligu vé do béng bé mat, 10
chiic v do bam dinh cla 1p phi duge trinh bay trong bang 5.6.
Bang 5.6. Anlt lntong ciia nhiét do nging i dén (6 chite, dé bong bé mdt va do bam
dinh nén ciia lop phii chi bang phitong phdp béc hoi trong chdn khdng, toc do ngimg tu
{13} pmiphitt

Do bam dinh (s6 lan chiu |
uén cho dén khi bong)

Nhiét o, "C Do bong bé mat T chike 16p phi

p—

Khong ngung tu |

5.2.6. Ton trdng thiéc

Pé nang cao tinh dap cia 1on va tang do bén lién ket giita thép va 16p kim loai bao
vé. trude khi tréng thiéc, ton dugc nhiét luyén, can 1a va tay sach bé mat.

Theo phuong phip phil thiéc, ngudi ta phan biét :

e Ton tring thiéc ndng, khi cho thép chay qua bé chifa thié€c néng chay;

« Ton ma thiéc dién phan, khi thi€c duge phil 1en bé mit thép bang phuong phip

dién-hod.

Ton trdang thiée nong

Trong da s6 céc trudng hop, phuong phap tring thi€c adng thuong ap dung cho ton
14. Doi véi 1on dudi dang cudn (1on bang), phucng phip nay khong duge tmg dung rong rii.
Céc hé thong thiét bi tring thigc néng ton cudn thuong chi str dung cho bang hep (chiéu rong
dudi 500 mm).
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T4y gi axit

Rita sach Hinh 5.11. So d6 céng nghé trang thiéc

nong:

Tdv gi axit ditoe tién hant trong dung
dich 29% HCI ¢é dong mét chiéu (5 Aldnr')
chay qua nhdm tdng téc dé 1dy gi. Tro dung
la dung dich ZnCl, diroe nung dén 270°C, ¢6

-~ o 4 - 4 w*
tic dung tay sach cde chat bam ban, nung

Tam trg dung

Trang thiéc néng

nong thép dén (110+120)'C va tang khd ndng

Tao bé& mat cho 1ép phi bam dint thiéc néng. Thiée trong bé chita
- : dirge nung dén (290=330)'C. Mdat lop phi

duoc 1a phang bing cde odp con lan bo'tri

Tay dau md sau bé thiée va tritée ngdn cluta ddu {ddu co

hodc ddu bong). Tdy ddu mé dioc tién hanh
trong dung dich NaOH. Sau ki say kho, tén
Lam sach va danh bong bé mat duce ddnh bong bang cdc con lan boc thdm.

!
Trong cong nghé trang thi€c néng, ngudi ta sir dung chat tro dung la dung dich
clorua k&m (ZnCl;) néng dé (700+800)g/lit, nhiét d6 (200+270)"C. Thoi gian ngam thép

treng tro dung 1a (0,3+0,4)s doi véi trudng hop ton 14 va dén 2s & cac hé thong lién tuc {trdng

1on cudn).

Khi tic dung véi trg dung va thi€c, trén bé mit nén thép lao‘lhﬁnh 16p trung gian Fe-
Sn va 16p thiéc sach. Lap thi€c sach siéu mong nay, tic dung vdi sit tao thanh lién kim FeSn,
(chita t6i 85%5Sn), giit vai tro lam nén dé tao thanh 16p thiée sach trén bé mat ton. Trong bé
thi€c nong chay, cic ion thi€c dugc tich luy trong trg dung, do vay ciing xdy ra qua trinh kél

1ia dién-hod Sn tir tro dung lén bé mat thép.

Sor d6 cong nghé trang thiéc ndng ton 14 va tén cudn dugce trinh bay trén hinh 5.11.
Do day coa 1§p thiée phil theo phuong phap nay nam trong khoang (1,8+3,0) um. Lugng tiéu
hao thi€c cho 1 T san pham khoang (17+20) kg. Cdc hé théng tring thiéc ndng cé nhuoc
diém la nang sudi thap (5+10 nghin tdn nam) nén chi duge sir dung & cdc nha mdy 6 khoi

lugng san xuat nho.
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Tén ma thiéc dién phan

3 cdc nha mdy san xudt ton cong sudt 1o, 16n tring (phd thiéc) duge san xudt bang
phuong phdp ma di¢n phan. Phuong phdp nay dua trén co s tuong tac gilia cdc ion thi€e

duong v6i bang thép mang dién tich am dudi tic dung cua dong dién.

Chat dien phan la dung dich muéi chifa thiéc. Céc con lan tai thép dan dién dugc ndi
véi cue am sé 1ao cho bang kim loai ¢6 dién tich am (catot). Cic thai Sn treo trong bé dién
phan giir vai trd anot. Dudi tic dung ctia dong dién, cac ion thi€c dien tich duong (hod tri hai
hoac bén tuy thudc vao chat dién phan) chuyén dong vé phia bang kim loai tich dién am,
phong dién va a0 ra trén v& mat 10n 16p phi Sn. Céc thoi anot Sn tan dan trong qua trinh
dién phan dé bi lai luong ion tiéu hao trong dung dich.

Cac hé théng thi¢t bi ma thigc di¢n phan lién tuc gdm ba phdn : phan dau ¢6 nhiém
vu d& cuon va tich lu¥ thép nhim tao qud trinh cong nghe lién tuc: phén gifta — phan cong
nghé, thyuc hién cdc cong doan chudn bi bé mat, ma va tinh chinh ton ma; phin cudi c6 chic
nang tich lu§ thép via cuon.

Dé lam sach bé mat ton trude khi ma, ngudi ta thudng diing cdc hon hop dung dich
v&i thanh phdn dudi day :

Cho tay sach ddu m& bim ban :

» NaOH, g/lit 3+15
¢ Na,CO,, g/lit 8+20
e Trinatriphotphat, g/lit 10+20
e Nhiét do dung dich, "C 75+95
e Mait do dong dién, Afdm’ 2+10

Cho 1dy gl axit

o H,S0, g/lit 100+140
¢ Sunfat sit, g/lit dén 180
e Nhiét do dung dich,"C 30+50
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Qua trinh ma ti€n hanh trong cdc hé théng thiét bi ding dung dich di¢n phéan ¢6 tinh
kiém, tinh axit hoac halogen.

O cic hé théng ma thiéc trong dung dich di¢n phan ¢6 tinh kiém, nguthi ta sir dung
chit y€u stanat natri hay Kali. Trong cdc dung dich dién phén nay, 1on thi€c hod irj bon (Sn*')
nhan duogc tir SnOi' qua qua trinh phan ly stanat thee hai bac. Bac phan ly thd hai xay ra
cham, ham luong ion Sn* trong dung dich thap, do d6 16p két tha dién phan c6 (& chiic hat
min. Bay ciing 1a mot trong nhitng wu diém cla dung dich dién phan kiém.

bé dam bao chit lugng cia 16p ma thi€c, cdn phii ¢6 dioc qua trinh b jon Sn hod
tri bon cho dung dich bing cdch dung anot thu déng. Su tan cia anot dudi dang ion hoa tri
hai phdi-dugc loai bd. Ché do ma (61 wu c6 thé xéc dinh trén co s& lya chon hop 1¥ nhiét do
dung dich di¢n phan, ham lugng kiém .[l_I do va mét do dong dién. Ty 1é dién tich bé mat anot
va catot 16i we, cho phép dam bio su 6n dinh cia thanh phan dung dich dién phan trong qud
trinh lam vigc, la : §,: §;=2:1.

Phuong phdp ma trong dung dich dién phan kiém cho phép giam do day 1dp thiéc
dén 1,2 pm. Tuy nhién, do nhuge diém céng kénh, t6¢c do ma thap (3 +3,5 m/s) nén khong
duoc st dung rong réi.

Céc he thong thi€t bi ma thi€e dién phan ding dung dich ¢ tinh axit dugce sir dung
rong rdi hon ca. T6c do ma & cic hé thong nay dat i (8+10) m/s. Do day 18p ma khoang 2
um. Phin bé ma thiét k€ theo kiéu ding nén phan cong nghé ciia hé thong gon hon. Ning
sudt cha cdc hé thong ma thi€c dung dung dich dién phéan ¢ tinh axit dat t6i (100 = 300)
nghin tan nam.

Thiéc sunfat hay thiéc sunfat fenic chifa ion hod tri hai, phéng dién tén catot tao
thanh Sn theo phuong trinh Sn*'+ 2e —» 25a . Puong luong dién — hod cha thiée hod tri hai
I6n hon gép hai lan duong lugng dién ~ hod ciia thige hod tri bon. do dé dé ¢é duge do day
I6p ma nhu nhau, qud trinh ma véi Sn** s€ nhanh hon gip hai 1dn. Ma thiéc vdi dung dich

dién phan c6 tinh axit cho phép sir dung mat do va hiéu suat dong [dn hon.

Ma thiée trong dung dich dién phan halogen

Cic dung dich dign phan halogen cho phép sit dung mat do dong con cao hon (dén

S0A/dm? ) so vdi cdc dung dich dién phan axit va véi hiéu suvat dong dén 97%.



Trong truomg hop dimg dung dich dién Kn(r dau ma

phan halogen. 16¢ do ma c6 thé dat t6i 13 m/s.

Do day clia 16p ma khoang 1.5 pm. biac diém Tay gi axit

clia cac hé 1hong ma thiéc dung dung dich dién

phan halogen la bang thép chay theo phuong

2 B » N M th-.{ d-n hn
nam ngang va thiéc chi dwge phu lén mot a thiéc dién phan

mit chia ton. DE ma thi€c 1¢n ca hai mat, ngudi

ta phai thiét k& cic bé ma nhiéu bac, do vay Nung chay 16p ma
kich thudc ciia hé thong tang 1én ddng ké. Ngoai

ra, dung dich dién phan (SnCl, va SnF,) 6 Thy dong hoa chdng gi
tinh an mon cao va rat doc hai cho ngudi lam (tro hoa bé méit)

viéc. Cho nén, mac dit nang sul cao {dén 250 v

nghin 14n nam), cdc he thong thiét bj ma thice Hinh 5.12. So d6 cong nghé ma thiéc
diing dung dich dién phan halogen dugc str dung dién phdn.

rdt han ché.
Trén bink 5.12 trinh biy so dé cong nghe ma thigc bang phuong phdp dién phan.

Hinh 5.13 trinh bay so dé hé théng thiét bi ma thiéc dién phan ding dung dich
sunfat, Hé thong cho phép ma thi€c ton bang day (0,15 + 0,6) mm, réng (450 + 1020) mm t
cic mac thép cacbon thip, vdi do day 16p ma trén hai bé mat ¢6 thé khdc nhau tuy ¥ (ma vi
sai). Trong bé ma, cuc 4m (catot) 1a bang thép chuyén dong qua céc con lan tiép diém, cic
thoi dién cue bang thiée (b6 tri hai bén bang kim loai) giif vai trd 1 cuc dwong (anot). Sau
khi ra khoi bé ma, bang thép duge nung dén nhiét do trén diém néng chav cla thiée, nhim
1am cho thiéc néng chay va dién ddy cdc khoang x6p. Dé khir mang oxit vd ngén ngira sy
oxy hod cia thiéc troﬁg qua trinh nung chay, bé mit cla ton ma duge phi mot 10p trg dung
mong gém amoni clorua va clortsa kem. Sau khi nung chay thiéc, ton duge lam nguoi nhanh
bing nudc, nh d6 16p thige ma ¢ bé mit béng sdng hon. Thu dong hod chong gi (o hod bé
mat) duoc tién hanh bang phuong phip hod hoac dién hod. Trong qué trinh tro hod, kdp oxit
ty nhién trén bé mat 16p thiéc b hoa tan va thay viio d6 1a mot mang cuc mong khong mau
6 kha nang chdng gi cao hon trong moi truong thuc phdm vi trong khi quyén, tao thanh trén

bé mat ton.
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Hinh 5.13. So dé hé thong thiét bi ma thiéc dién phan:

1. ban ndng; 2. mdy dé cuén; 3, 4. cdc con ldn kéo va dan thép; 5. mdy cat dau, dudi cudn
thép; 6. mdy han néi cuén; 7. con ldn ddn thép; 8. hé'tao vong du trit; 9. co cdu kéo bdang
kim loai; 10. bé phdn khit ddu mé va tdy gi axit; 11. bg phén rita (trong dung dich kiém),
12. bé phdn ma thiéc (gém bé ma, bé thu héi dung dich dién phan, ria va sdy khé); 13. co
cdu danh dau bé mdt cé 16p ma ddy hon (trong triong hop ma vi sai); 14. thiét bi nung chay
thiéc; 15. thiét bi tro hod bé mdt; 16. thiét bi trang ddu va kiém tra khuyét tdt, 17, 18. cdc
con lan kéo va dan; 19. mdy cdt chém; 20. mdy cuon thép; 22. mdy cdt lia; 23. thiét bi phan
loai va déng géi thanh phdm.

Ngoai ton tring ma thiéc dién phan, hién nay ngudi ta da dp dung thanh cong nhiéu
vat liéu thay thé né. Trong d6, thép phl crom hodc nhom la hai loai vat liéu thay thé ton
trdng c6 nhiéu trién vong hon ca. So v6i ton trang, gid thanh ton phi nhom hodc crom thép
hon khoang 20%.

5.3. Thép son, phu bé mat bang polime

Su phat trién manh mé clia cong nghiép hod hoc, dac biét 1a nganh san xuat vat liéu
polime, da tao tién dé cho viéc thay thé cc kim loai dét tién dung phi bé mat thép bang cic
vat liéu polime kinh t€ hon.

Pé phi bé mat thép 1d va thép bang cdn ngudi, ngudi ta dung cdc loai chat déo trén
co s& polivinylclorit, clovinyl, polyetylen, ... va cdc loai son trén co s& nhua acryl, alkyl,

vinyl, polyete, epoxy va cdc hgp chat hiru co khidc hay hon hop ctia ching. Thép phu polime

c6 do bén chong gi cao, hap thu am, cich dién va cé bé mat dep. Phoi cho phu polime c6 thé
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1a ton den (chua trang pha bé mat), ton trang, ma thiéc, kém, nhom,... . Thép phi polime c6

thé dap, han, uén hinh va chiu cic nguyén cong gia cong co khéc.

Tién xir ly bé
mat -

Cudnthép  May
trang kém  khau

-

: \ Cét
Tangdd Cudnthép tach  uong i
népudn  aaphd  cuen trir dgu ra

. \\\ Co cau tao
Co céu tao vong du trlr 2 |5 say
dau vao

May phl Tro hoa
san bé mat

Hinh 5.14. So d6 hé thong son phii bé mdt thép trdng kém lién tuc (thiét ké cua Tap doan
Fives-Lille, Phdp). Kich thuéc san pham bxh = (600 + 1500) mm x (+1,6) mm, khoi lugng
cuén dén 30 T, nang sudt (30 000 +60 000)T nam.

Theo do day 16p phil, ¢6 thé phan biét hai dang pht polime co ban : mong (10 + 25)
um va day (50 + 350) pm.

Cudn thép Co cau B& phan son ph
can ngudi ;

|Cuon thép da

. " May la i 1on hep
Tang dd May han Cdcédutao Bé chira phgng Cocdutaovong 'rang kém va
thép néicuon vongdutill kém  pamar dutrirddura son phu
it dau-vao ' '

Hinh 5.15. So dé hé thong lién tuc lién hop trdang kém va son phii bé mt (thiét ké cia Tap
doan Fives-Lille, Phap). Kich thudc san phdm bxh = (600 + 1500) mm x (+1,6) mm, khoi
lugng cuén dén 30 T, nang sudt trang kem (20 000 + 100 000)T/ndm, ndng sudt son phti
(20000+60000) T/nam.

221



Tro hoa bé mat bang thép ti€n hanh trong
dung dich natri dicromat va trinatriphotphat.
Sau khi quét keo dinh, bang thép dugc say @
nhiét 4o (120 +180)°C va dan bang pelime. D¢
tang do lién két giifta nén thép va Idp chat deo
dong thoi tao diéu kién thuan loi cho qud trinh
gia cong két thiic, bang thép (sau khi din chat
deo) dugc nung ndng dén nhiét do (120
+1400°C. O nhiéet do nay 16p chit déo
{polyciovinyl) hod mém va khi chay qua céac
con lan in, trén bé mat cia bang sé xudt hien

cdc hinh hoa van cin thiét.

Dang phii mong thuong dugce ti€n hanh
bing cdch trang lén bé mat thép cdc loai son
polime. Phuong phdp trang son ¢6 uu diém la
gid thanh sin pham thap, nguyén cong chuan bj
bé mat wrude khi trang don gidn, do bam dinh
16t va do bén chffng g1 trong moi truong khi
quyén dat yéu cdu. Phuong phdp tring som
thung duge dp dung cho ton ma (tring) thiéc,

k&m, ton den.

Khd ddu ma

Tay gi axit

Tra hoa bé mat thép

Quét keo dinh va sdy

Lan bang polime

Nung hoa mém polime

In hoa van trang tr
va lam ngudi

l

Hinh 5.16. So d6 qui trinh cong nghé

dcnt bang polime.

Son tinh dién la phuong phdp dugc dp dung rong rai hién nay. Cong nghé nay dua

trén co s0 ing dung hiéu ung phéng dién coron vi chuyén dong cla cdc hat son doc theo

dudng siic cha dien trudng. Bang thép duge ndi véi cuc duong chia ngudn di¢n cé dién the

cao (100+150 kW). Trong budng phun son dudi dang bui, nguoi ta dat cdc dién cuc ndi véi

cuc am cha ngudn dién. Dién thé cao gilta cdc cuc am va duong s& gay ra sy phong dién theo

hiéu Vmg coron va tao ra viing sinh ion am véi cudng do manh. Do hip phu cdc ion am, cédc

hat bui son tr& nén c6 dién tich am va chuyén dong vé phia cuc duong. Bang céch dé cdc hat

bui son s& bam déu 1én bé mat bang thép va tao nén moét 19p son phi mong. Sau d6, son duge

say kho bang dong cao tan.
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Qui trinh tring son tién hanh & cac he thong thiét bi trdng son lién tyc (hinh 5.14,
5.15). '

Phis polime day thuc hién & cdc thi€t bi chuyen ding bing phuong phdp phu len bé
mat thép polyvinyl clorit, clovinyl hoac polyetylen ¢ dang bot nhio, bot kho hoac ¢ dang
bang chat déo. D¢ nang cao do bam dinh giita 16p polime va kim loai, ngudl ta quét trude 1én
bé mat bang thép mot 16p keo dinh. Déi v6i dang phi day, trén bé mat 16p polime co thé in

cdc kidu hoa van trang tri cdn thiél,

A
g _:‘/ f/

Hinh 5.17. S0 d6 hé theng dan bdng polime .

1- hai tang d cugn dong truc; 2- cdc con lan dia thép; 3- mdy cdt chém: 3- co cdn thu dan
cdt: 5- cde con lan kéo; 6- mdy ndn thép kiéu con lan; 7- mady han; 8- cde con lan kéo; 9- bo
tich luy kiéu thép: 10- cdc con Iin kéo: 11- bé len sach déwe md; {2- may co reta bang ban
chdi: 13- bé iy gi bing plutong phdp dién-hod; 14- bé thu dong: 15- mady sdy; 16- cde con
Icn kéo: 17- ho tao vong: 18- mdy irdng keo ddn; 19- mdy sdy va hoat hod keo ddn; 20- may
dan bang polime; 21- cdc con ldn kéo; 22- hé tao vong: 23- 10 nitng biéit mem bang polime;
24- mav in ddp; 25- mdy sdy; 26- mdy cit dia; 27- cde con lin kéo; 28- bo tich lu§ kiéu
thdp; 29- cdc con lan kéo; 30- may 1@y mdu; 31- mdy cdt; 32- ban ddn con ldn; 33- cdm

bién theo déi hé thong: 34- tang cuon.

Ddn 1én bé mat bing thép cdc bang chat deo la mot trong nhimg phuong phdp pho
hién ciia dang pho polime day. So dé qui trinh cong nghé ddn bang polime trinh bay trén
hinh 5.16. Cong nghé nay dugc thue hién & cic hé thong thicét bi ddn bang chat déo lién tuc
(binh 5.17), vé mat két c&u, khong khac nhiéu 1im so vai hé théng thiét bi ma thiec dién

phan di winh bay .
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CHUONG 6

BIEN DANG PAN HOI CUA GIA CAN THEP TAM
VA THEP BANG

6.1. Bién tiang dan hoéi va modun cing cua gia cin

Duai tac dung cla luc cdn, cdc chi tiét cta gid cdn bi bién dang dan hoi : cdc try clia
khung gia chiu bién dang kéo; cdc truc tuga va truc lam viéc chiu bién dang ltn va uén; ...
Tdng bién dang dan héi ciia cla tat ca cdc chi tiét chiu tai xac dinh do bién dang (*16 x0™)
cla gid cdn, 3.

0 =0y +8,+0,+0,;+8,+0,,+08,+0,+8, , mm (6.1)

trong dé, . 8, - twong g tong bién dang dan héi cha khung gid cdn va truc cén ; 8, §,,, 3.
Byon Be, By, By - Mg (mg bién dang dan héi clia gdi truc, 6 16t truc, vit nén, dai 6¢, 6 chin vit

nén, Juc k€, dém lot.
Bién dang dan héi clia khung gid cdn duge tinh nhu sau :
0,=0, +8, +d!, mm (6.2)
trong d6, 8,0 , 0} - tuong img bién dang dan hoi do cdc momen uén, lyc doc va lyc
ngang gay nén.

Péi véi cdc khung gia ki€u kin, dang khung ciing géc vuong (hay géc huon tron), ¢6

hai tru va hai ddm ngang gidng nhau, cdc thanh phan cia §, cé thé tinh theo Txelicov :

.12 (Pl |

&, =——| —=-M, |, mm (6.3)
4EL, | 12

&t :ki,mm (6.4)
4GF,

d
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or =k —L—,mm (6.5)
YT 4EF,
trong do, P - luc cin, Ny by, L, - tong img chiéu dai ddm ngang va tru khung gid tinh theo
duomg trung hod, mmy; 1, - momen quédn tinh cia tiét dién dam ngang. mm* ; E- modun dan
héi cua vat lieu khung gia, N/mm? ; M, - momen udn tai cdc géc cua khung gia, N.mim;
k - hé s6 phu thuoc vao hinh dang tiét dién ngang ¢ha dam ; G - modun trugt cua vat h
khung gia, N/mm%; F,. F, - tuong (mg dien tich tigt dien ngang cua dam va try khung gid
cén, mm’,
Momen M, ¢4 thé tinh theo cie cong thuc sau

e Khong tinh tGi do lugn cua goc khung :

M =— 4 —, Nmm _ (6.6)

e (6 tinh1di do lugn cua géc khung :

1
Pl 1+4 [\.15 C +1)
Id id ldl \
M =t . N.mm (6.7)

o ) B
if{l+ N by vl

d [tr ld lt”

trong dé, r - bdn kinh luon ctia cdc géc khung, tinh theo dudmg trung hoa, mm; 1,- momen

quan tinh chia ti€t dién ddm ngang c6 tinh 161 do hugn cua goc khung, mm*,

Bién dang dan hoi 16ng cong ca hé truc cdn O cdc kvarto (tinh & giifa than truc) xic
dinh theo cong thic :

61 = E(Y?t,M + yitll.O)_ E(Y:IM + yllll,())_'- 2}/1\ + 2AC1I + ZAH » m (68)

trong dS, Yi m- Yo~ HONg g do udn cua tryc ta, xét tuong déi vai diém dat cla phan Iuc
tac dung lén co tryc (dudng tam ciia vit nén). do momen udn va luc ngang gdy nén;
}-"[[_N_l‘y',,_u - tuong dng do udn cua truc 1A do momen udn va lue ngang gy nén, X€ét nhiong
d6i véi mép than tryc, mm; yL_ - do uon ¢l tryc 1am viee xét tong 461 vai mép than truc,
mm: A,,- do in dan héi cla truc lun viéc trong vung tiép xtic v bang kim loai, A,,- d¢ ldn

dan hoi chung cla trye Ham vige va trye Wd trong vung 1iép xdc gilta ching, mm.
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Hiéu gilta do udn clia truc nya Xet ong d61 voi diém dat ctia phan lyc va do udn xét
tuong d6i voi mép than truc goi la do ép lun (yy ) cla né. Do vay coéng thiic (6.8) co thé viét

lai nhy sau @

6t - 2ylt + 2)’:\, + 2Acn + ZAH ) (69)

Céc cong thic (6.8) va (6.9) chi dp dung cho cic truc 1ya va truc Jam viée hinh tru.
Do udn clia true tya ¢ thé tinh tuong doi chinh xac theo cac cong thiic cua Xelicov .

e Do uon xét wong d6i voi dicm dat clia phan luc :

4
a P 3 2 3 3 Dn
v = 8t —da 2 + L +6dc it — =1, mm 6.10)
Yum 18‘8E"DT, ! a Ly 1 1t (dm {
J

P L, D, Y
2 =i, — 4 2¢, ||| 1|, mm {6.11)
}n,o GT[D[I 1 2 ] [du }

¢ Do uon xét tuong doi véi mép than truc .

| P 2 3
O T 122,12 = 7L, }.mm | 6.12)
1 P L‘||
LA T, (6.13)
Yo GnD?

trong dé, P- luc cdn toan phan; E,- modun dan héi cla vat liéu true tua; Dy, d,,- tuong tng
dudmg kinh than va ¢é truc tua; L,- chiéu dai than truc tra; a,- khoang cdch giita hal duing
tam vit nén (diém dat cia phan luc); ¢,- khoang cich tit mép than truc tua dén diém dat clia

phan lyc tic dung lén ¢4 truc; G- modun trurgr cua vat liéu truc tya.

Do ush cla truc lam viéc xét tuong ddi vo1 mep than tryc ¢6 thé tinh theo cong sau :

Kl 2
v, =P(-B b 7 3+-3l33 P, ® = |, mm (6.14)
i8.8E,.D], B 2nGD, P

trong dé, P =b/L,; b- chiéu rong bang kim loai cén; D,.- dudng kinh than truc lam vige,

E,.- modun dan hoi cia vat liéu truc lam vige.
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Do hin dan hoi chung cua truc 1am viée va truc tira trong vung tép xic giita ching,

A » €6 thé tinh theo cong thire :

2q, [1-p2 (. 2R, 32 N
A, =2 —ﬂ(ln—"+0,407\+I_ﬁ[|ni'—+0,407j .mm (6.15)
n| E, b ) b

1t
trong do, g tai trong rén mot don vi chiéu dai than truc tya; p., B, - tuong ng hé &
Poisson cua vat liéu truc lam viéc va truc tua; R,,, R,- tuong tng ban kinh truc lam viée va
ruc tua; b- chiéu rong coa mot nia dién tich 1iép xiic giita tréc lam viéc va truc tuva (tinh
theo (4.49).
D¢ x4c dinh so bo do lin dan hdi cla truc lam viéc trong viing ti€p xic véi bang kim
loai, ta c6 thé sir dung cong thic :

2D
Ay, = . ~1n3,51x% 10° “=% ' mm (6.16)
3,63x10 9

trong do, q,- tai trong trén mot don vi chiéu rong bang kim loai, q, = P/b.

Bién dang dan héi clia cdc goi truc 6 thé tinh theo cong thiic :

s _ Ph _ Ph,
“2EF, 2E,F,

mm {(6.17

trong d6, h,, h,- tuong dng chiéu cao phdn chiu nén cua g6i tryc trén va gdi truc dudi; F, F,-
tuang tng dién tich tiét dién ngang cla phin chiu nén cla goi truc trén va goi truc dudi; E,-

modun dan héi cia vat liéu géi truc.

Téng bién dang dan héi & cdc 0 16t lan cla truc tua, theo hudng tic dung cla luc

cén, cd thé tinh theo céng thic :

P 2]2
5, =2.61x107 | 157 4 Ig 1

- S
¢l Prgad 1 + 1 1 _ 1
R 3] R tr R el R ng

, IMm {6.18)

véi 1~ chiéu dai con 1an; n- 56 hiing con lan (6 1in nhiéu hang); R, - ban kinh trung binh cta
con lan; R,, R,,- tuong tng bdn kinh trung binh clia dudng rinh vOng trong va vong ngodi;

P,..- luc hudng tam tac dung 1én con lan chiu tai Ién nhat, xdc dinh theo cong thitc sau :
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kP
tad 1 (619)
2n  cosp
trong dé P- luc cdn toan phin; n,- s6 lugng con lan trong 6 16t; B- géc nghiéng clta dudng

sinh ranh lan, rad; k- hé s6 phan b tai trong, xdc dinh tir diéu kién :

k = 3 - jn:l . Sy , (620)
1+2cos” "y, +2c087 " 2y o+ 2c087 TNy,
v6i ¥, - gdc phan b con lan xét tuong d6i voi phuong clia tai trong dimg, bang 360/n,, rad.

Pé xdc dinh mét cach gdn ding bién dang dan héi tuyén tinh trong cdc 6 16t ma sat

. long, 8,4, ta ¢ thé sir dung cong thiic sau :

N2

|an 2 Rb I L ! qin Lpo]
\’

trong do, R,. R,,,- tuong 1iing ban

~(R,,, cosq, + QR)}, mm 6.21)
J

kinh trong cta bac va bdn Kinh

ngdng cua o 16t ma sat long (hinh

6.1)cla ; ¢, géc chiéu mot nira a)
o " - - e - . AR
bé rong cua mién n€p xuc gia
ngdng & 161 vd méng bac, rad; 7
- 8
AR= Rh' 1Qm.t.l' . . sl
RmSL u ‘Smsl
Goc @, phu thude vao tri O rag 2 @
$8 cha luc nén trén mot don vi
e e i 60 ——
chiéu dai mién 1€p XUC () - el

qmuzpf(Zan) v I—’msl lii Chiéu v /

dai & 16t ma sat 1dng. Dé xdc dinh

28
0. ta c6 thé ding dé thi hinh 6.1- {
b (E, = 0.5(E,+E,..}- modun dan 0
by M ¥ m U g HEWAR)

héi trung binh cla & 16t ma sat -

léng; E,. E,.,- twong {ng modun Hinh 6.1. So do tinh todn bién dang dan hoi tuvén

dim héi chia bac va cta ngdng 6 tinh trong cde 6 16t ma sat [6ng (a) va do thi bisu

dién sw bién doi ciia goc doi mot mia dién tich tiép
xtic @, (b,

16t ma sat long). Cong thic (6.21)
chi dp dung khi 0<p, sm/2.
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Bién dang dan hoi cla vit nén 8, bang tong bién dang dan héi cia cia phén vit nén gidi
han tir dai 6c dén 6 chan 37 va cba phan vit nén nam trong dai 6¢ 8. Trong trudng hap &

chin phan ba déng déu gitra cdc vong ren cla dai e, 6, ¢0 thé tinh theo cong thic sau :

2Ph,  2gln’ -1
5 =8 15 = Thy alo; ,).mm (6.22)
b d] nk d;

trong do, q = Pt /{2h,}- tai trong trén mot vong ren; d.. h.- twong ing dudng kinh trong cia
vit nén v chiéu dai cua phan vit nén nam giita 6 chan vi dai dc: n, - 50 vong ren trong dai

c: Fi- modun dan hoi cta vat lieu vit nén; by, - tuong dng chidu cao va bude ren cla dai o¢.

Bign dang dan hdi cia dai 6¢ vit nén ¢co thé xdc dinh theo cong thue

;]
Py e (6.23)
2(1’1"1 th + [I‘ i !.lu )

dt}

trong dé, Fy,. F,, - twong (mg dien tich tié1 di¢n phén bing thép va phin bang dong thanh cha
dai 6¢; E,,, E, - tuong (ing modun dan héi cua thép va cla dong thanh.

Bién dang dan hdi cua 6 chan, dang dia co bé mat 161 hodc 16m, ¢é theé 1inh theo

cong thic :

_ 4Ph,

B, = = -, mm (6.24)
2nkE d

:
L
trong dé. d_, h.- tuong img dudng kinh va chiéu cao 6 chan: E.- modun dan hoi cia vat licu 6

chan.

Bi¢n dang dan héi ca luc ké (bang (Ong bién dang clia vo, dé va cua phan tr nhay)
tinh theo cong thikc : '
_4P(hy +h,, + h,)

2l —dl ko,

Mg

Sm . mim (6.25)

vai by, hy,, b, tuong tag chiéu cao cla vo, cha phan tir nhay va cua d¢ luc k€, d,,, d,- tuong

vmg duting kinh ngoai va dudng kinh trong cta phan w nhay.

Bién dang dan hdi cta cde dém 16t duge tinh nhur sau

_ Phy

= - mm (6.26)
ZEyFy

di
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wwong doé, hy, F,, - tuong ng chiéu cao va dién tich phdn bién dang cta dém 16t; E - modun

dan hoi cua vat lieu dém 16t.

Bién dang dan héi cua gid cdn duge biéu thi dudi dang ham s& §,.= {(P). Vé mat ly
thuvél, méi quan hé nay khong tuyén tinh, bai 1€ tri $6 bién dang dan hoi cua hé truc cdn
khong phu thudce tuyén tinh vao luc cdn P. Tuy nhién, trong thue t€, do su khdc biét ciia méi
quan hé 8= {(P) so voi cdc dinh luat tuyén tinh khong ddng k¢, cho nén ta van cd thé biéu
dién sur phu thudc gitta bidn dang dan hoi (10 so™) cla gid cdn va luc cdn dudi dang dudng
thang, trir mot doan nhd & phin dau (hinh 6.2). Dac diém bicn 461 phi tuyén cta 3, khi lye
can nho duge gidt thich boi su khic phuc do ro lap ghép va su thay doi diéu kién 1iép xiic

gilta cdc chi tiét chiu tai ca gid cdn.

Gée nghiéng () cva dudmg thang 8, = f{P) xdc dinh cudng do gia tang cha “1o xo™
gid can khi luc can tang. Tang cia ¢ goi ta modun, ciing cia gid cdn, M, .

2

M _= 8—[—— =tgo, MN/mm. (6.27)

Lo
jLie

Modun ciing cha gid
cdn dac trung cho tri s6 cha P MN
luc can gay én bién dang dan
héi cua gid cdn bang ! mm.
D¢ danh gid do cing cua timg
chi tiét hoac ting cum chi 1iét
riéng biét trong gid cdn, ngu
ta ciing sit dung khai ni¢m

modun cimg. xdc dinh bdi ty

s6 gilia lyc cdn va tri 56 bien ALd

dang dan héi cia ting chi tiét
hay cum chi tiél tuong tng. Hinh 6.2. Quan hé giiva bién dang dan hoi cua gid can

Néu biét modun cimg cla témg Ova lifc vn P.

chi tiét riéng biét, modun ciing cla gid can c6 thé tinh nhu sau :
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trong d6, My, M,, M,, M,;, M,, M, M, My, M, - tuong tng modun cimg cua khung gid can,

hé truc cdn, cdc géi truc, 6 16t tryc, vit nén, & chan, Iuc k& va cac dém lét.

Modun cimg clia gid cdn tinh theo (6.27) va (6.28) goi 1a modun cimg tinh. Modun
ctmg dong 1a khai niém c6 tinh t6i anh huong cta do day mang déu trong o 16t ma sat 16ng
dén su thay ddi khe cén trong qué trinh lam viéc. Do vdy, modun cimg dong chi dac trung

cho cdc gid cdn dung 6 16t ma sat 1ong.

a 2V, /P
&
2"
s - S e g - 155 / ™ -
Hmh‘ 6.3. Todn d(.j xde dinh thanh A / /7 5 \
phdn dich chuyén theo plirong \ / /{/
thing ditng cita 6 truc tua trong 6 150 A ,/ /fL/
) i L \ ( / 4 /
{6t ma sat long, do sy thay d6i do > T
. f 2 N M - / foror] 7 —-"'"‘.‘
day mang ddau gdy nén, dp dung cho 25 /’4-‘/;__..-2—
1v 1é gita chiéu dai va duong kinh N ﬁ-——"___ e
, R --"""_"—_— f
criia ¢ lot L, /D,.,=075;

A& na g2 300 5t 1060 1250 1500

w= 00005, o
0,50, /(Ry-Rpney D e MM

Ta biét ring, do diy cfia mang ddu (“ném” ddu) trong cic 6 16t ma sat 1dng phu
thude vao luc can, nhigt do va t6c do cdn. Moi thay doi cha cdc yéu t6 ndy déu dan dén su
bien ddi ciia d6 day mang ddu va, cudi cimg, dén su bién déi cha khe can. D¢ xéc dinh bién
dang dan héi cla cac gid cdn kvarto ding 6 16t ma sat 16ng, c6 tinh dén di€u kién neu trén, 1a
diing biéu thec sau :

8, =8, 4848,+ O + O | +3,+8y,+5.48,+8y . mm (6.29)

’ r
msl* ~ msl

trong d6, & tuong img tong bién dang dan héi cla cdc 0 16t ma sat 1dng va thianh

phin dich chuyén theo phuong thing diing cia ¢ truc wa do sy bién doi ciia do day mang
diu gay nén. D61 vdi cac dang 6 16t ma sat long phé bién, 8] ¢6 thé xac dinh theo todn do
hinh 6.3. Todn dé gém hai phin. Phdn bén phai biéu dién quan hé giita dic trung léch tam a
vi dudng kinh ngdng clia & 16t ma sat 16ng Dy, , cho cdc gid tri khdc nhau cia 2v,,n/P (trong
d6 a = D, /(2e) véi e la do léch tam, ddc tneng cho vi tri clia ngdng truc trong bac 1ot ;

¥ = (Ry-R,, /Dy - khe hd hudng tam tuong déi; v, - van téc bién cla ngdng truc, m/s;
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1- do nhét clia ddu & nhi¢t do tuong {mg., N.s/m’ P - lyc cdn, N). Phén bén trai biéu thi quan
hé gitta dac trumg léch tam a va 0,58" , AR, - R, ). Dudng mii tén trén toin dé chi dan

- - A '
céch xac dinh & .

Cic s6 liéu tinh toan va thuc nghi¢m cho thély, do cing cla cic gia cdn kvarto dugc
xéc dinh trude hét boi do cing ciia heé truc cdn. Tri s6 bién dang dan hoi cua hé truc & cic
gié can kvarto bang khoang (50-60)%, clia khung gid - (18+20)% va cla cdc chi tiét khac -
(20230)% bién dang dan héi tong cia gid cdn.

P, MN
4 7 /
. P - m{m) Vi /
Hinh 6.4. Quan hé gifta bién r/’ / /
dang dén héi cia gid can kvarto 16(1500} 7 /
65041250 1700 va lye cdn: 14f400) Vi /
. Ed
. 2
[. ditong tind todn ly thuyét {1206) // / 4
(b=1360 mm, 10{1059) /
M, =4,6IMN/mm); / //
gﬁga) ;/ If
2. dwong thuee nghiém / //
& (600}
(b=1550mm, / //
M,=5,36MN/mm); 4 (w0} // 7
3. duwcmg thuee nghiém 2 (200} {—# A
(h=970mm, M, =4 8{MN/mm), 0 k—t
! £ 3 4 5 .
b la chiéu rong bang thép can. Bge, MM

Trén hinh 6.4 trinh bay dé thi phu thudc cua bien dang dan hoi vao e can doi v
gid kvarto 630/1250x 1700. Dudng 1 11 két qua tinh todn, dudmg 2,3 la két qua thuc nghiém.
Ta thay rang, khi can thép bang hep (dudng 3) modun cling clia gid cdn nhd hon so véi
trudng hgp cdn thép bang rong (dudmg 2). Diéu d6 duge giai thich boi rong diéu kién huc
c4n nhu nhau, bién dang dan hoi cua he truc khi cdn thép bang hep 16a hon so vGi truong hop
can thép bang rong. Téng do 1o gilta cac chi tiét cha gid can bang khoang (1,6+1,7ymm. Khi
lyc cén dat (1,5+1,8) MN, d0 ro s€ dugc khic phuc hoan toan. Viéc xdc dinh do gid ban ddu
bing phitong phap 1y thuyet khong thé thyc hién duge, do vay, duong 8,=f(P) tinh todn,

trinh bay trén hinh 6.4, khong ¢6 doan cong ban dau.
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6.2. Duong sinh hiru hién cia truc lam viée

Nhu da trinh bay & trén, bién dang dan héi clia cac chi tiét trong gid cdn, trir he truc,
khong phu thude vao chiéu rong cla bang thép can. Do vay, bién dang cia cédc chi tiét nay
chi gay nén sut bién dét déng déu cia kKhe cdn theo chiéu rong cta bang thép va chi anh
hudng dén do chinh xic ciia thép cén theo chiéu doc bang (do khong dong déu doc cua chicu
day bang kim loai) .

Bién dang dan héi chia hé truc phan bé khong déng déu theo chiéu rong biang thép.
Piéu nay din dén sy thay déi ca vé kich thude 1an hinh dang khe cdn. Do vay, bién dang dan
héi ciia hé truc ¢6 anh huémg déng thoi dén do chinh xdc chia chiéu day bang thép theo chi¢u
doc ciing nhy theo chiéu ngang.

Dudi day ta xét can k& hon bién dang dan hoi cta hé truc gid kvarto, trong trudng
hap ca truc tira va truc 1am viée déu c6 dang ban dau 14 hinh tru.

Theo cong thifc (6.8) va so dé hinh 6.5 ta phan biét cdc thanh phin bi¢n dang dan
héi cia he truc nhir sau :

¢  Biéh dang udn cua truc tua, y, ;

e Bién dang udn cia tryc lam viée, vy,

e Bién dang lun dan hoi cda tryc tra va truc 1am viée trong ving G€p Xuc giita

chdng (ciing l6n dan héi), A, ;

o Liin dan héi cua truc 1am viéc trong ving tiép xiic voi bang thép cdn, A,..

Bién dang udn y, va y,, €6 tri s6 cyc dai ¢ gilra than tryc, cdn A, va A, phu thuge vao
phan bo tai irong theo chi¢u dai than truc (1ai rong dai).

Bién dang cing lin din hoi cua teue lam viée va truc tua, A, tuang (mg dinh tinh v&
dac diém phan b6 tai trong dai (dp luc gilfa cdc truc) q. Phu thuoe vao biéu dé phan bo clia q,
A, ¢6 thé ¢6 tri s6 cuc dai & gilta hay & hai mép than tryc, hoac phan bo ddng déu theo chifu
doc than truc (trén hinh 6.5 ma 14 truong hop A, cd gid tri cyc dai O gilra).

Dac diém phﬁn bs tai trong theo chiéu rong bang thép can cling rat phic tap va chua
duge nghién cui mot cich ddy di. Tuy nhién, nhidu s6 liéu thuc € cho thdy tri s& cuc dai

clia A, tuong ting hai bén mép cia bang kim loai (hinh 6.5-a).
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Hinh 6.5. Cdc thanh phdn bién dang dan hoi ciia hé truc can gid kvarto:

a) so' dé cum truc can véi cac thanh phan bién dang dan hoi; b) su twong tdc giiia cac

thanh phan bién dang dan hoi xac dinh hinh dang cua khe can.

Pé dac trung cho bién dang dan héi clia hé truc, trén hinh 6.5 ta nhan nhitng ky hiéu

sau :

Via» Yoo - tuong img do uon cua truc tya xét tuong d6i véi diém dat clia phan luc tac dung 1én

¢6 truc va do udn clia truc tya xét tuong doéi vai mép than truc;

YL Vive- tuong tng do udn cua truc lam viéc xét tuong d6i véi mép than truc va mép bang

thép;

y,- 0 ltin ép cha truc tua, ¥, = Yip - Yia
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A,4, 8A, - tuong tng thanh phan ciing lin dan hoi déng déu (theo chiéu dai than truc) va

khong déng déu cla truc tya va truc 1am viéc trong ving (i€p xiic gifia ching, 8A,+A, = A,

Trong trudng hop luc €p giifa cdc truc cdn phan bo dong d_éu theo chiéu dai than truc
(q=P/L,, P- lyc can, L, - chiéu dai than truc tya), bién dang cling lin dan hoi cling s& phan
b3 dong déu va duge ky hiéu trén hinh 6.51a A[ ;.

Tuong tu, d6i véi bién dang dan héi cla truc lam viéc trong ving ti€p xiic voi bang
kim loai, A, ta cd : A= A, o+ A, , trong dé A, . dA,, - tuong tng thanh phin lin dan héi
déng déu va kheng déng déu. Khi tdi trong phan bé déng déu theo chiéu rong bang kim loai
{q,= P/ b , b- chiéu rong cla bing thép), bién dang lin dan héi cla truc lam viée ciing s&

phan bo déng déu va duoc ky higula A, .

Qua hinh 6.5 ta thdy, do lin ép cla truc tua, y,,, thanh phdn cting lin dan héi cia
truc tua va truc lam viéc, A, ,, va thanh phén lin dan héi cta tryc lam viéc trong ving ti€p
xiic véi bing kim loai, A, tao nén sy dich chuyén déng déu ciia true 1am viéc theo phuang
thing dimg, do d6 céc thanh phan nay chi dnh huéng dén do khong dong déu doc clia chiéu
day biang kim loai.

Bién dang udn cha truc 1am viéc, y,, , cla truc tua, y, va cdc thanh phan lin dan
héi khong déng déu 3A, . AS,,, gay nén sy bi€n ddi bién dang (profile) ciia dudng sinh truc
lam viéc trong viing tiép xiic véi bang kim loai. D¢ phan biét v6i duong sinh tryc lam viéc o
trang thai khong chiu tai, duﬁmé sinh trong viing tiép xiic v6i bang kim loal goi la dudng sinh
hitu hiéu (hay dutmg sinh tich circ). Pudng sinh hitu hig¢u cua truc lam viéc xic dinh hinh
dang ctia khe cdn, do d6 c6 dnh hudng dén do chinh xdc cha chiéu day bang kim loai theo bé
ngang (do khong déng déu ngang). Bien dang dudng sinh hitu hi¢u coa -truc Jam viéc duge
xdc dinh bing cdch dat chéng cac gid tri y, 1., Yiu. 8A,, 84, 1én bién dang truc fam vigc ¢
trang thai khong chiu tai (hinh 6.5-b).

Do udn cia dudng tam truc 1am viég, xét twong doi vél mép than truc, xdc dinh tir
diéu kién :

Vip, = ¥ £ 0A, , mm. (6.3

n ot

6 uén cta dudng sinh hitu hiéu, xét tuong doi voi mép bang kim loai, tinh theo
cong thic :

3= Yip £ OA,, mm . (6.31)
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Tir (6.31) ta thiy, 46 uén clia dudng sinh hitu hi¢u s€ tang hay giam phy thudc Vao
Yion V3 8A,, cling déu hay trai ddu nhau. Theo céc so lieu thuc t€, v, va 84, thuong khong

ciing diu, nhu trinh bay trén hinh 6.5-b.

D¢ tinh todn theo cdc cong thic (6.30), (6.31), ta cdn phai biet dac diém phan b tai
trong trong viing Liép xic gilta tryc 1ya va truc lam viéc, g, cfing nhur trong viing ti€p xtic giffa

truc lam viéc va bang kim loai, g,.

‘Trén hink 6.6 trinh by so d6 ding d€ tinh dp luc gitfa tryc lam viée va truc tya co
bien dang tru va bién dang dan héi clia ching theo phwong phap Polukhin. Vi 12 bai todn déi
x(mg nén tat ca cdc cong thife dud day déu duge viét cho mot nira than truc, cd nghia 1a x
bien déi tir 0 deén 0,5 L.

Theo Polukhin, ap luc giita cac truc g(x) [ hay q(&) J tai mbi diém bat ky c6 toa do

x(&} dugc tinh nhu sau :

q(x) (’EJ)w a,+ T—z[x - %] =a, + 4a, (& - 0,5)2 , MN/m (6.32)

t

trong d6, & = %/ L, - hoanh do qui doi cla diém di dong.
Trong trudng hgp khong ¢6 luc phan udn tic dung lén ¢6 truc lam viéc (Q =0), cic
hé s6 a,, a, xdc dinh theo cdc cong thic sau :

. _ (8252-34a)y,, 13440,
! 13440 + 29

. MN/m (6.33)

a, =3(q, ~a,), MN/m (6.34)

trong ddg,

B (5 - i) 22 (3. - ) 22 fos ), Mo

120
L D. Y
3 [3260—‘—35,SI “'J —[5330i*127}ﬁ+
:b.l_l.‘_ E Dt Dl Dl D‘
l_p'f EI\r [
+| 23001 —183
D,
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Trong cdc cong thic trén, q,= P/ L, - dp luc riéng trung binh giita cac truc, MN/m;
By= 1o/ L, - khoang cach qui d6i tir mép truc dén mép dau cua tai trong phan bé (mép gin
nhat cua bang thép), 1, = 0.5 (L, - b); B.=1/ L, - khodng cdch qui doi tir mép truc dén mép
cudi cla tai trong phan bo, I, = 1, + b; p,,, p, - tuong tmg hé s6 poisson clia vat liéu truc lam
viéc va truc tuaE,, E- tvong (ng modun dan héi cia vat liéu truc lam viéc va truc tua,

MN/m?; Dy, D;- tuong (g dudng kinh truc lam viéc va truc tua.

I | q,=P/b b )
o |\ Rl > o
\ £ / ] X
T
—/’Z{/ K o) L aq
H - Dt' |
/L y a, '

Hinh 6.6. So do ding tinh todn dap lic giita cdc truc ciia gid can kvarto

va bién dang dan héi ciia chiing.

~ Phu thudc vao kich thuée cia truc cén va cla bang kim loai, biéu d6 4p luc giita cic
truc ¢6 thé ¢6 dang 16i, 16m hodc hinh chit nhat (phan b6 dong déu). Trén hinh 6.7 trinh bay
bi€u d6 quan hé t6i wu giita D,/D, va b/L, , ddm béo su phan b6 déng déu ctia q. Dai véi kich
thudc truc cho trude, néu chiéu rong ciia bang kim loai nho hon gid tri t6i wu, dp luc giira cac
truc s€ 6 gid tri cuc dai ¢ giita than truc (viing A), con néu I6n hon - ap luc gifta cédc truc sé

¢6 gid tri cuc dai & hai bén mép truc (viing B).

Cong thic (6.32) ciing c6 thé dung dé tinh dp lyc giita cdc truc trong trudng hop cé
luc phan uén Q tac dung lén ¢6 truc lam viéc (hinh 6.6). Khi d6 cdc hé s6 a, va a, s& duogc

tinh theo céc cong thife sau :

238



57 - 4
{8252~ “3dakqy, 13M40BLO o

a,=—— (6.33)
13440+ "9(1
a, =3(q} —a, ). MN/m (6.36)
trong dé.
2 6.37
e (6.37)
4 = 9w L
a
B! =B, +9-i. (6.38)
A8L.,
vi a, 13 khoang cdch tit diém dat cia Q dén mép than truc.
) e s - biL, Gin
Hinh 6.7. Biéu d6 quan hé to1 wu : ]
gitta D, /D, va biL, ddm bdo s phan y -\4\ ‘ . /
bé déng déu ctia dp lie gifta cac truc \ TN ql e
cdn, g: Uy | S -

07 Qi A \\ u T

A ving ¢ phdn bo dang 167 (cwe dai

& giita thdn tric); . 06F 9 - \
B. viing g phdn bo dang i6m (e dai 83t 1 “ \ -k
o hai bén mép than truc). 04 -
0 a9 038 257  D,/D,

Cic cong thic (6.35), (6. 36) ¢é thé str dung d€ tinh toan gin ding 4p luc giffa cdc
truc trong truéng hop lyc Q tac dung lén cé truc tam viée theo hudng nguac lai (xilanh thuy
luc tao luc Q dat gitra ¢d tryc tifa va ¢é truc lam vige). Khi do, diu cong trude s6 hang thu
hai trong cac cong thic (6.37) va (6.38) phai d6i thanh dau tru.

Bict cdc thong s& chia biéu d6 dp luc gitra céc truc cén, ta ¢6 thé tinh do uén cua
dirdmg sinh hitu higu va do udn clia dudng tam truc lam viéc.

Pé tinh d6 udn cia dudng tam ruc lam viec tuong di voi mép than truc, ta ¢6 the sir

dung cdc cong thifc sau -
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| 7a, [a, 240a, k Saj s
Yo =] 2o =2 Iy |+ 2 EY
v 8 24 8! 61,

a, +8k/L 8a,
o g et B 0)

o!
ry, 3 € -p,) }

(6.39)

trong d6, o' - chi s& udn; [,

- hé s6 Gersevanov { khi §2 P,
r, =0 ).

Iy, =10; khi &< By,

Cac thanh phin k/L, va @ tinh theo céc cong thic sau .

f_ — 059, [1-Ba) ~(1- B) | MN/m

(6.40)

qb [(1 B.)' - (-] MN/m. (6.41)

Chi s6 uon o’ xéc dinh theo cong thic :

—ut ) 2 D
o= “';_i. 27,9I_L—13,9 Dy | (411l 288 | =+
l_“‘( E’]\«' D! b D D

1 | r

(6.42)
I.
+ [] 54— -1 ],?)ﬂ,cm2 /T
D,

hoic theo cong thitc dudi day, ¢6 tinh tdi khoang cach gilta cdc diém dat clia phan luc tic
dung lén ¢6 tryc tua, a, (hinh 6.6) :

L D, L D
o« == “';E— ?53a—f—539 A Ol e B 73 et
l_“'t Eh Dt l:)l D D

1 1

(6.43)
a L, )
4162t 408 |lem? /T
D¢

Khi tinh dé uén cla dudng tam truc lam viéc theo cong thite (6.39) can chi y thi
nguyén clia chi s6 uon o' {cm’/T).

Pé xic dinh do udn cha dudng tam truc 1am vige xét tuong doi véi mép bang kim

108, Y ta 1dy dO un &.gifta than truc (& = 0,5) trit di o uén & vi trf mép bang kim loai
(£ = B,), co nghia la:
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Vien ™ Yiens 06 Yo -fare (6.44)

Can luu ¥ rang, do udn cta dudmg tam true lm viee tinh theo (6.39) bio gom ca do
uGD clia tryc tua va thanh phan cing Lin dan héi khong ddng déu cla truc T va truc lam

viée.

Theo cong thic (6.31). do uén ctia duamg sinh hitu hi¢u bing Ong cdc gid tf ¥, va
8A,.. trong dé dA,. 1a thanh phdn lin dan hot khong déng déu cha true L vie ong vitng
tiép xdc v6i bang Kim Joai. Cho dén nay vin chita co mot phuong phap gia) tich nao cho phep
xic dinh biéu dé phan ba ap luc theo chidu rong bang Kim loai, do vily, viee xdc dinh 8
bang phuong phdp 1y thuyél kKhong thé thue hi¢n duge. Trong thye &, do uon cuia duong sinh
hitu hieu thudng nhan bang do udn cla dudmg 1am Lruc lam vige xét iong doi vdi mép bang

kim loal, ¥ien-

Phuang phap tinh todn ap lue giita cac truc can v bien dang dian hoi cua he truc
trinh bay & trén chi dp dung cho cic truc c6 bien dang tru. Trong thue 1&, bien dang cua ruc
can thuomg khong phai 1a fiinh tru. hodc do tao bién dang ban dau, hoac do anh huong cua sy
gidn nd nhi¢t va ciia mai mon trong qua trinh lam viec. idu d6 ¢ anh hurong lon dén dace
diém phan bo tai trong va dén cdc trl s bicn dang dan héi ciia he tryc. Céc phuong phip tinh
todn ap lyc giffa cdc truc ¢6 bién dang khong try va bién dang dian hoi cva ching duoc dé cap
trong nhiéu tai liew. Cic phuong phdp nay cho s& licu chinh xdc hon, song do qud phirc ap
nén khong trinh bay trong gido winh. Cung can noi them rang, ngay nay, voi s phdt (rién
clia k¥ thuat mo phéng s6, van dé xdc dinh phan bo ap e gilta cdc nye can vh bifn dang
dan hai ctia hé truc cd {hé giii quyet ket hyp cling bai tdn bi¢n dang cia kim loai can vol
cac didu kien giong trong thyc (&. Phuong phap tinh 10in dé cap wrong giio trinh pay chi
ntham giap ching ta hiéu rd ban chat cha vin dé, dang tur do ¢6 1hé sir dung cac k¥ thult va
phuong phép tinh toin tién 1i€n, ngly cing dige phat trién v holn thién, dé gial quyct vin

aé nang cao chat lugng san pham.
6.3. Tao bién dang cho truc can

Trong qud trinh lam viéc, do bién dang dan hoi, sy mai mon va gian no nhiét khong
déng déu coa hé truc, ma bien dang clia khe cdn bi thay doi. Do la nguyen nhan co ban lam
giam do phitng va lam tang do khong dong déu ngang cua chién day kim loai can.

Pé giam do khong dong déu ngang cla chiéu day va tang do phing cua kim loa

can, ngudi ta tao cho than truc can mot bién dang ban daw nhal dinh.
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Tao bién dang cho tryc cén 1a lam cho than tryc 6 hinh dang nhat dinh, c6 thé dam
bao trong qué trinh cn khoang céch déng déu giita hai bé mat tryc lam vice. €6 nghia la
bien dang ban dau cla cdc tryc phdi bl duge do udn clia dudng sinh hiu hi¢u, do gidn nd
nhiét ciia hé truc v mot phdn nhét dinh d mai mon cua cdc tryc can. Ngoai ra, bién dang
ban dau cta than truc cdn phai dam bao duge do 6n dinh clia kim loai trong qud trinh can,
ufe 12 phai dam bao sao cho bang kim loai khong bi léch khoi dutng tam cin va bién dang

gidn dai phan bd déng déu theo chiéu rong bang.

Dé bl lai do uon cha dudmg sinh hitu hiéu, than cia truc cdn phdi c6 do 161 ban diu
hoic do 161 nhiét (nd nhiét) nhat dinh.

Do 161 nhiét 13 két qua chia sy phan bé nhiét do khong dong déu theo chiéu dai than
truc. Dac diém cha sy phan bd nhiét do duge xdc dinh boi diéu kién nung ndng va lam ngudi
truc trong qué trinh can. Truc cén trong qué trinh lam viéc duge nung noéng bai nhiét cla
thép nung trude khi cdn va nhiét do sinh ra do bién dang deo cla kim loai. Phan than truc
tiép xic v&i bang thép bao giv ciing dugc nung véi cudng do cao hon. Trong khi cdn, truc
duoc lam nguoi bing nudc (hoic dung dich nhu twong) va bang sy su truyén nhiét cho moi
trudng xung quanh ciing nhu cho cdc chi tiét cia gid cdn ti€p xdc voi ching. Do sy nung
néng khong déng déu va diéu kién 1am nguéi khic nhau, phin gitra than truc can, trong dai
da s cdc trudng hop, c6 nhiét do cao hon so véi phan mép truc. Do chénh léch nhiét d¢ giira
phin mép va phdn giifta than tryc lam viéc clia cdc mdy cdn nong ciing nhu cdn ngudi thép
bang dat i (20+50)°C. O céc truc tua, do chénh nhiét khong qud (5+15)"C. Sy khdc nhau vé
d6 gidn nd nhiét & phan giita va phan mép truc can (do 16i nhiet) duoe xdc dinh khong phai
bing nhiét do tuyeét d6i clia chiing ma bing bing do chénh léch nhiét do gitta hai phén truc

can.
Do 161 nhiét ciia truc cén 12 hiéu clia dudng kinh ¢ giita va 6 mép than truc, ADy.
Dol vdi truc cdn gid duo :
AD; = aD(T, - T, Jmm (6.45)
trong d6, o - hé s6 gidn nd nhiét cia vat liéu truc can, d6i voi thép o = 0,000013 °C"', d6i voi

gang o = 0,000011 °C*; D- duong kinh truc cdn ¢ trang thdi ngudl, mm; T, T,- tuong tng

nhiét d6 bé mit truc cdn & gilfa va & mép than truc, °C,
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Pdi véi truc cdn gid kvarto :

1
‘ADI\-{I' = a(Th',g - TI\-r.rn {(DI\' - dlv)+ Z(Dl - dt )}mm (6.46)

trong d6, Dy,, D,- tuong tng dudng kinh trye 1am vige va tryc tya, mm; d,, d, - tuong vng
dudng kinh trong (d6i vdi cdc truc réng) cha truc lam viéc va tryc (ya, mm; T e Tie- tHONG

tmg nhiét do clia tryc lam viéc & gilra va & mép thén truc, °C.

D6 mai mon cia tryc cin phu thude vao nhiéu yéu tS : nhiét do cta kim loai ¢dn,
van t6¢ cdn, do trugt clia kim loai cdn tuong dGi v6i bé mat truc, do trugt clla mat truc am
viéc tuong d6i voi mat truc tya, luc can toan phdn va dp lyc rieng cua Kim loai 1én truc can,
vat liéu truc, cg tinh ciing nhu trang thdi bé mat clia kim loai cdn,... . Do vay, trong thue t&,
viée tinh todn do mai mon truc khong thé thuc hién duge. Khi dé cap dén van dé mai mon
truc, ngudi ta chi néi dén céc s6 liéu xdc dinh duge bang cach do bien dang cua ching. Cac
k&t qua nghién citu cho thdy, d6 mai mdn cila céc true lam viée & cdc gid cdn tho va can tinh
cia cdc may cdn néng thép bang rong ban lién tuc twong Ung bing (0,15+0.6)mm va
(0,02+0,4)mm theo ban kinh (cdc gia tri nh& hon tuong Ung cdc gid cdn cudi trong mbi
nhém). Do mai mén truc 1am viée & cdc mdy cdn nguoi khong dang ké (0,02mm +0,07mm)
hodc hdu nhu khong c6. Do mai mon clia cdc truc tua & cac may cdn ngudi va can ndng dat
161 (0.2+1,0)mm (cdc gid tri nhd dac trung cho cdc mdy cdn ngudi).

Anh hudng clia d¢ mai mon truc lam viec dén bién dang clia duong sinh hitu hiéu,
trong thuc t€ hiu nhu khong the loai trir duge. Do mai modn chia truc wa cé thé b lai phin
nao bing cich tang do 16 cla céc truc 1am vige dugc thay 1€p vao gid cén.

Tinh bién dang cho cdc truc 1am viéc 1a xdc dinh do 16i (hay 15m) ban dau can thiét,
AD,,,, ¢6 (hé dam bao trong qud trinh can diéu kién song song giifa cic dudmng sinh hitu higu
ciia cdc truc lam viec. Diéu kién d6 duge viet nhy sau :

AD,, =28 - AD}, ;. mm (6.47)
trong d6, 8,,- do ucn clia dudng sinh hitu hiéu, mm; AD:’\,‘T - do 15i nhiét cba truc 1am viéc

xét tuong d6i véi chiéu rong cla bing Kim loai cdn, AD:’\,‘.r =AD ; (b/L,. )2 - b, L, - tuong

tmg chiéu rong bang kim loai va chi¢u dai than tryc lam viéc.
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T (6.47) ta thdy, phu thudc vao tri 56 28, va AD]. ;. didu kién song song giia cdc
duong sinh hitu hiéu ¢ thé dat duge voi truc 1am viéc cd bién dang tru, 161 hoac 16m ban

dau,

Picu kién (6.47) cho phép ta can thép tam va thép bang c6 do khong déng déu ngang
ctia chiéu day bang O, nhung khong dam bao duge do 6n dinh cla kim foui trong qud trinh

cin cong nhu sy phin bo déng déu cla bign dang giin dai theo chiéu rong bang kim loai.

beé dam bao cho bang kim loai 6n dinh (khong bi léch khoi dudng tam cén) trong
qud trinh can, dudng sinh hiru hiéu phai ¢d bién dang 16m. Tuy nhién, bién dang 1dm cna
dudmg sinh hitu hiéu lai khong thé duy tri duge do dong déu agang cla chiéu diy bang kim

loai (d¢ day ¢ giira bang kim loai 1én hon so vdi hai bén mép).

Enéu Ki¢n phan bd dong déu cua bién dang gidn dai theo chiéuo rong bang kim loai
doi hoi sy thay dai cia do khong déﬁg déu ngang cha chiéu day trong moéi ln (gid) cdn phai
1y 1é véi hé s¢ gian dii p,.

oh, = 8h,,, M, min, (6.48)

trong dé, Sh;, Sh,,,- tuong tng do khong dong déu ngang clia chiéu day bang kim loai trudc

va sau lan (gid) can.

B¢ xic dinh bién dang ban ddu cua truc Jam viéc, dam bao do 6n dinh cia biang kim
loai trong qud trinh cdn v sy phan b dong déu cia bién dang gidn dai théo chiéu rong biang

kim loai, ta ¢é thé st dung cong thi sau :

AD, =23, ~AD] ; —3h, +3h,,, , mm. (6.49)

Trong ciic diéu kién nhir nhau, do 8h, > 8h,, nén bi¢n dang cha truc 1am viéc xdic
dinh theo (6.49) cé o 16i nho hon (hay do 1om Idn hon) so v&i bién dang ctia chiing tinh
theo (4.47). Diéu nay cho phép ta tién hanh qud trinh cdn v6i do 16m nhat dinh cua dudng

sinh hitu hiéu.

Trong cdc tinh todn thyuc t€ ta nén sur dung cong thire (6.49). Trinh wir tinh toidn theo
cong thie nay, trong truomg hop khong ¢6 lue udn tic dung [én cdc ¢d truc lam viée, nhu
sl

I. Xdc dinh biéu dd phan bo dip lue gilta trye tya va truc lam viée theo cong thic

{(6.32);

244



2. Theo cong thitc (6.44) 1inh do udn cha dudmg tam truc lam viée xét tuong doi voi

mép bang kim loai, ¥,

3. Xac dinh do uén cia dudmg sinh hitu hi¢u xét twong d6i vai mép bang kim loai
theo cong thire (6.30);

4. Tinh dé 18i nhiét cha truc jam viée theo cong thire (6.46);

5. Theo didu kién (6.48) xdc dinh do khong déng déu ngang caa chicu diy, dam bao

siy phan bé déng déu ciia bién dang gian dai theo chifu rong bang kim Joal;
6. Tinh bién dang ban dau cho true Jam viéc theo cong thire (6.49).

Phan tich cac cong thiic (6.47) va (6.49) ta thay, bién dang ban diu cua irge lan viée
& bat k¥ mdy cdn nao cling phu thuoc vio luc cdn. chiéu rong cia bang kim loai. do cheénh
nhiét theo chiéu dai than true, do khong dong déu ngang cia chiCu day bang kim loai trude
v sau lan (gid) can. V& mat 1y thuyét. bat k¥ mot su két hop nho gitta cdc yeu to ndi trén
ciing déu twong dng véi mot bien dang ban ddu nhat dinh cia trye lam vige. DO vai cdc miy
¢6 ching loai san pham rong, viéc dam bao diéu kién trén ddi hoi phai ¢6 s6 luong tric rit
1én mi thyc t&€ khong thé dip img duge. Do vay mdl mdy cdn trong thye t&€ chi ¢6 2-3 loai
bién dang truc lam viéc dam nhan cdn mei ching loai san pham. Nhir vay, phu thude vao luc
cdn va chifu rong chia sin pham, do 161 {16m) ban ddu cla truc lam vige ¢o thé 1¢n hon hodc
nho hon mot chit hodc bang gid tri t6i un. D€ diéu chinh bién dang cha truc theo bien dang

{1 wu trong qud trinh lam viéc, ngudi ta st dung két hop cdc phuong phap nhiét va co thuy

luc.
Trén hinh 6 R trinh bay mot s& bién dang ban dau truyén thong ctia trye can.
1
- b
L
—1 D, — [ D
D l m
L‘N p——] m 3 1
L, D,
\__ D ] -
g Dr 4E:; -—t 1o
S e
L,
L,

Hinh 6.8. Bién dang ban diu pho biéh cua true cdn
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Hién nay, cdc mdy cdn néng va ngugi lién tuc hién dai duoc trang bi hé thdng diéu
chinh bién dang ciia khe cdn v&i k§ thuat bién déi lién e do 16i ctia truc can theo chiéu doc
truc - k¥ thuat CVC (Centinuously Variable Crown)- tu dong diéu chinh do chinh xdc cla
chiéu day bang kim loai véi hiéu qui cao (xem chuong 7). O cic may nay, tryc lam viéc
dugc gia cong voi bién dang ban ddu hinh chit S (hinh 6.9), che phép bién déi lién tuc bién
dang cnia dudng sinh hitu hiéu trong qué trinh lam viéc.

0,275 mm
]

} 2250 -

Hinh 6.9. Bién dang ban ddu cua triyc ldm viéc & cdec mdy cdén
dugce trang bi hé thong CVC diéu chinh chiéu day.

Dong thoi véi viéc tao bién dang ban ddu, bé mart clia tryc can con phai gia cong dé
dat dugc do bong nhét dinh nham dam bao yéu cdu vé chat lugng bé mat clia san pham. Truc
cua cdc mdy cdn tdm day chi can tién tinh & cdc mdy tién truc cdn chuyén dung. Cic trudng
hop khdc, tryc cdn déu phai qua nguyén cong mai. D6 véi cdc truc cdn ngudi, sau khi mai,
bé mat truc con duge ddnh béng dén do béng mat guong hodc ddnh mo (trong cdc mdy phun
hat).

6.4. Anh hudmg cba dé ciing coa gid c4n dén do chinh xac cia san pham

Khi lam viéc, do gid cdn bi¢n dang dan hdi nén khoang cdch ban ddu giita céc truc
lam viéc (khe cdn) tang lén, dan dén sy gia ting cha chiéu day bang kim loai ra khoi gid c4n.
D¢ dam béo luong ép can thiét trong 14n cdn, tdng ciia khe cén ban déu, S,, va bién dang dan
héi (“Id x0”) clia gid cdn 8, (gid sir bién dang dan héi clia gid can déng déu theo chiéu rong
bang kim loat) phai bang chiéu day cia bang kim logi sau khi cdn, h,

h, =§,+93,,mm. (6.50)

(A0
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Phu thudc vao ty s6 gilia chiéu day cla bang kim loai va do bign dang dan héi cla
6i S, > O (hinh 6.10-2), S, = 0 (hink 6.10-b) hay S, <

gid cén, qua trinh cdn ¢6 thé tién hanh v
Trong trudng hop S.> 0, chiéu day ctia bang kim loai sau Khi can, h,, xdc dinh theo
(6.51)

0 (hinh 6.10-¢).
h, =S, +5, +i- , Mm
M.

cong thic sau :
trong d6, P- lyc cén trong lan (gid) cin cho trude, MN; M,- modun cimg cua gid cén,

MN/mm; Téng S, + P,/M,, Ia “1o x0” ciia gid cdn do luc can P, gay ncn.
P, MN

4 P.MN
P, / P,
Se
\X s, / P /Mg, S, P/M,,
/ h, {/ h,
h, mim b) h,mm
{ P, MN

a)
£ P.MN
P, P,
S Py M.
1 \ P 1/ ¥lg 5y ’ P, — P, )My,
]
S'QC B i / F,r\I
é/ hy 81/j h,
c h mm h, mm
) d) .
ung ciia gid can

Hinh 6.10. Quan hé giita chiéu day cia bdng kim foai sau khi can va dé ¢
a)s,>0,b)S,=0:¢)S; > a;ﬁ d) S, <O,
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Trong triong hop S, =0

!)
hy =S + ~'—, mm. (6.52)
M

Ly
Néu do ra giffa cde chi tiét o gid can khong 0n tai ($;= 0), ham 6,= {(P) s¢ la

duding thing (irén hinh 6.10 duge bidu dién bang dudng gach n6i). Khi d6 ta ¢ :

;]
h, =S, + S , mm. (6.53)
M

s

Cong thite (6.33). trong cdc thi ligu, duge goi la phuong trinh Giolovin-Sims.

Khi qué trinh cédn tién hanh trong truc nén trude (S, < 0), mot phan “1o xo0™ cua gid
cin. 8’ ., duoc khac phuc boi lyc nén trude P, Trong trudng hop nay, chiéu day bang kim

loai h, dudc tinh theo cong thifc sau

- =t =
hy =0, -9, . mm (6.54)

Phu thude vao tri s6 cha fuc nén trude, {SLL_ ¢6 thé nho hon hoac 18n hon S, (t6ng do
gio giita cdc chi tiét cla gid cdn). B¢ tinh chiéu day h, cta bang kim loai trong cic rudng
hop nay, ta c6 thé sir dung céc cong thic

Q) 5'1,(,_4 S, thinh 6.10-c) :

h =S, -&,+— ., mm. (6.55)

hy=——% ., mm. {6.56)

Cac cong thic (6.51)-(6.53), (6.55) va (6.56) bién dién méi quan h¢ gita chicu day
clia bing kim loai va do ciing cua gid cdn, goi la cdc phuong trinh cing hay cic phuong trinh
dudng dan hoi cua gid can. '

Phuong trinh dutmg dan hdi cua gid cdn chita hai ian so 14 chiéu day bang kim loai h,
va luc can P. D giai phuong trinh nay can biét mdi lién quan giita cdc thong s6 h, va P.

P=f{ih)). (6.57)

248



Phuong trinh (6.57) go1 1a phuong trinh bi¢n dang déo (phuong trinh deo). Trén do
thi, phuong trinh déo ¢6 dang dudng cong, thudng goi la dudng cong déo. Méi diém trén
dudng cong nay dac trmg cho tri 50 lyc cdn can thi€t dé dat duge do bién dang cho trude.
Cac dudng cong deo co thé xiy dung bing thyc nghi¢m hoic bing tinh todn voi sy try gidp

cta may tinh.

Pé xdc dinh h, va P, ta cin giai he phuong trinh sau
P
h, =S+

Mo . (6.58)
P=t{h,)

Trén hinh 6.11-a trinh bdy cich giai he phuong trinh (6.58) bang phuong phap dé
thi. Phatong trinh thi nhat dugc bicu didn bing dung thing 1. Tang goc nghiéng clia duding
thiing nay c6 tri SO bang modun cimg clia gia can, M., con glao diém cla né vai truc h xic
dinh tr1 $0 cua S, Khi cin bang kim loai c6 do day ban diu h,. phuong trinh P = {th,) dugc
bidu dién bing dudng cong 2. Giso diém a, giita dudng cong 2 va duong thdng 1 xdc dinh do

day ctia bang kim loai sau khi ¢in h,.

Khi cdn kim loai ¢d gidi han chiy cao (hay hé 6 ma sat 16n) ciing vGi do day ban
dau h,, phuong trinsh P = f(hy) dudge biéu dién bang dudng cong 3. Giao diém gifra dudng
cong 3 va duomg thing 1 cho thdy su gia tang ciia tyc can tis P, dén P}, dan dén sy gia tang
clia do day bang kim loai tir h, dén h|. Trong trudng hop nay, d¢ nhan duoc bang kim loai
<an khi cdn vai do day h, | ta phai giam khe cdn ban dautir S, x(lf)'ng S/ . Khi d6, dudng dan
hol cua gid cin sé chuyén dén vi tri dudng 1’ song song v6i duong 1. Giao diém cta dudng
1" va dudmg 3 xdc dinh 1l s6 luc can Py va do day bang kim loai h"=h;. Ta thay rang,
trong trudog hop nay, chiéu day h, cia bang kim loai sau khi cda chi ¢ 1hé duge dam bao

khi luc cén tang (P> P/ > P, ).

Khi tang chiéu day cua phoi cin tir h, dén h . duong cong P = f(h,) $& tinh tién 1l v1
i 2 dén vi i 4, chitng t6 Khi tang chiéu day cta phot, luc cin sC 18ng len (dén P, dan dén
sif gia tang cda 46 day bang kim loai sau khi can (dén hY}.

‘I'vén hinh 6.11-b trinh bay cach giai h¢ phuong trinh 6.58) v8i M= var. Cic dudng
thing 1 va 2 cua phuong trinh dudmg dan hoi tuong g M, via My, (M, < M) Cic
duing cong 3 va 4, biéu thi m&i quan h¢ P = f(h,), twong tmg chidu diy ban ddu cua bang

kim loai h, vd b’ . Ta thay rang, khi cén bing kim ¢ chiéu day ban diu thay déi tir h, dén
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h' trong gid cdn c6 do cung thap (dudmg 1), do day cha kim loai sau Khi cdn s& tang it b,
dén h|. Néu ciing van phoi c6 do day ban dau thay déi nhu trén nhimg duge cdn trong gid
‘c4n c6 do ciimg cao hon (dudng théng 2), tri s6 gia tang cla chiéu day bang kim loai sau khi
cin Sh’ (8h] = hj-h,) s& nho hon so vdi do gia tang 8h{ (3h; =h} —h,) trong trudng hop
diu .

P, MN P, MN

by By by by By by By by
h, mm

Hinh 6.11. Phuong phdp gidi két hop béang dé thi pluong trinh duomg
dan héi ciia gid cdn va phicong trinh déo ctia béng kim loai:

aj M, = const ; b) M, = var.

K&t qua néu trén chimg 16, su dao dong clia chidu day phoéi o6 anh hudng khong 16n
dén chiéu day cta bing kim loai sau khi cén néu qud trinh cdn ti€n hanh trong céc gid cdn cd
do cimg cao. V& mat 1y thuyét, khi gid cdn co do cling tuyét d6i (M, = ), dudng dan héi
clia gi4 cdn s& song song vdi truc tung. Khi d6 bat ky mot sy dao dong nao cla chiéu day
phoi (8h,) cﬁné sé dugc 1a bing trong qud trinh c4n va chidu day cua kim loai sau khi cdn s€
lu6n bang gid tri dinh trudc by (8hy= 0).

Qua phan tich ta thdy, dé thu dugc san phdm c6 do khong dong déu cha chiéu day
theo phuong cdn nhd nhat, modun cimg cla gid can phai lon. Tuy nhién, cling vai sy tang lén
cha medun cimng, anh hudng cua do dao truc (do léch tam) dén do khong déng déu doc cua

chiéu day bang kim loai cfing gia tang. Sy dao xuyén tam, cua cdc truc can dan dén sy thay
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déi c6 tinh chu ky clia khoéng cénh gilta ching. Luc cdn v chiéu day cla bing kim loai, do
d6, ciing bi thay déi vdi dic diém tuong . Cho nén, dé dam bao d6 chinh xéc ctia san phim,
mot mat ta phai nang cao do cling cla cdc gid c4n, mat khdc phai giam do léch tam coa cac
truc. Trong thyc t€, fmg v&i moi trudmg hop cu thé, can cif vio cdc yéu cdu vé do chinh xdc
cta san phdm, ngudi ta xdc dinh mo dun ciling t6i wu cho céc gid can. Modun ciing hop 1y
cho céc gid kvarto & cdc mdy cén thép t4m va thép bang hién dai c6 céc gid tr sau, MN/mm
(T/mm} : _
e Cic mdy cén tdm day 4+7  (400+700)

e Céc mdy cdn néng lién tuc va bdn lien tuc 5+7,5 (500+750)
e Cic mdy cin ngudi lién tuc va ban lién tuc 6+8 (600+800)

6.5. Cic phuong phdp tang do cimg cho gia ¢in
pe tﬁng modun ciing cua cdc gid can, ta co thé 4p dung hai phuong phap :
1. Nang cao do cimg cha cdc chi tiét chinh trong gid cdn;
2. Ché tao céc gid cdn 1am viéc véi tng luc trudc.

Phuong phip ddu yéu cdu tang do ciing clia gid cin bang cich ting kich thudc cha
timg chi tiét riéng biét (dudng kinh tryc tya, kich thuée tru va ddm khung gi, ... ), dong thoi
cai tién két cdu clia chiing cho phit hgp vdi yéu cdu cong nghé (thay cdc & lan bang cic 6 16t
ma sat 16ng, thay ddi két cdu khung gid cén, két cdu cum diéu chinh khe cdn, chon ty 1& to1
wu gitta cdc kich thude cda cde chi tiét, ...).

Trong dai da s& cic trudng hop, do chinh xdc cha san phdm cdn bi han ch€ boi do
cimg cha cym truc. Do vay, khi tang modun cimg ciia gid cdn, trudc heét ta tim céch thay doi
kich thudc, két cfu ciia cum truc nham ting do cing clia né.

Modun cing clia cum truc ¢ thé nang cao bang cich tang dutmg kinh cua cdc tryuc
tua va truc lam viée ciing dudng kinh clia céc o6 truc chiu udn. Tuy nhién, d6i véi két cau
truyén théng cha gid cén, khi tang kich thudc clia cum tryc, kich thudc cla cira s6 khung gid
ciing ting theo, lam giam do cing ctia khung gid. Cho nén, khi tang modun ciing cua gid can
bang céch tang kich thude cha cic chi tiét, ta phai tim duge ty 1€ kich thudc 161 wu gitra
ching. Phuong phdp tang do cimg cho gia cdn trinh O trén, trong nhiéu trudng hop, khong
hop 1y vé mat k§ thuat ciing nhu vé mat kinh 1€, bdi 18 khéi luong v kich thudc cla cdc gid

cdn cé thé qué 16n.
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Phuong phap tang dé cung cho cac

gid cdn bang cdch tao trong cédc chi tiét chiu

tdi coa ching dng suat trude 1a phuong

phdp phé bign va hiéu qua hon ca. Trong

truding hop nay, ciing vdi su tang lén cua

modun cttng, khéi luong vi kich thuse coa

cdc gid cdn c6 thé giam di.

P i Xilanh
thuy luc
k \ A tao (g
suat
L]  trute
2 N~
Ifinh 6.12. Gid cdn chiu ing sudt 1rioe voi
. - - " - -t - ﬁ\\-*—-—
xilarth thuy lue (23 dér gifta gor true tiva va
dem dwor cua klhumg gid:
— -

1. tryee fame vide; 2. xiland thuy e tao g
oy pt ,". R . q . 4 . .. . . . - . -
e triece;3. Kiung gidi4. tryc tea; 3. co cdu Hinh 6.13. Gid can chin tng sudt trieée vei

3 L R X dn 6. 5 s ) . . . . ”
ném diéu clinh khe can; 6. nhdm truvén cdc xilanf thus It ddt gifia cde got irie

dong cho ném.
s firer.

Dic diém cfa céc gid can chiu tng sudt trude 1a trude khi can, khung gid, & 161, géi
truc, vit nén, dém I6t, ... phii chiu mot luc tc dung cé tri s6 bang hoac kdn hon lyc cdn. Dudi
tic dung cua iing suat trudc, bien dang dan hdi cla cdc chi 1iét ké rén s& duoce khic phuc bat
phan nio hodc hoan toan trude khi truc can an kim loai. Trong giai doan truc cén dn kim loai
va trong qud trinh ¢dn, ta chi quan sat thdy su dan hoi cua gid cdn giy nén bdi sy gidn dan
héi do duge do tal clia cdc chi tiét chong (vit nén, dém, ném, ... ) va bién dang dan hdi cla

cum truc. Cic chi ti€t chong c¢d do cing cao nén tri s6 bién dang dian héi cua ching so véi do



bicn dang dan hdi cha gid cdn khong 16n. “Lo x0" clia gid cin, do do, giam di va modun

cing cua pid cdn 1ang lén.

Modun cimg cta gid cdn chiu tmg suat trude, My q tinh theo ¢ong thifc sau -

1 | 1

= +
M. . M, M,+M,

2O |

(6.59)

trong do. M, , My - wong tmg modun cimg cia hé truc v modun cing tong cla 1at ca cde chi

tiét con tai, MN/mm: M, - modun cing cla céc chi tiét chong, MN/mm.

Can Jwu v rang. bién dang dan hoi cua cum trye & cdc gid cdn chiu iing suat tnude
hoin toian khong duoc b trir. Do dé phuong phdp nay, vé mat k¥ thuat, chi thich hop cho cédc
gid cdn oo chiéu dai than truc cdn khong 16n hodc & cdc mdy cd i€t dién ngang cla try

khung gid nho.

Ung lue trude cho gid cén co thé duoc tao béi nhiéu phuong phép khac nhau. Pho
bién hon cé 13 nhd cic xilanh thuy luc dat gifta g6i tryc tya va ddm ngang cua khung gid
(hinh 6.12) hodc nhér céc xilanh thuy luc dat gifa cdc g6i truc wa (hinh 6.13). O céc gid cin
kvario hién dai, he thdng thuy luc tao g sudt trude lam viec két hgp voi he thong we dong
diéu chinh chiéu day bang kim loai. Su két hgp ndy cho phép tang cudmg tinh linh hoat va

hiéu qua ciia qua trinh diéu khién.
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CHUONG 7

CO SG CAN CHINH XAC VA CAC PHUONG PHAP
PIEU CHINH KiCH THUGC CUA BANG KIM LOAI

7.1. Anh hudng ciia cac diéu kién cong ngh¢ dén do chinh xic coa kich thude bang kim
loai va nhimg dac trung co ban cia do chinh xac

Qué trinh cdn trong thuc (€ duge dic trung bé&i sy bién déi lién tuc cua cdc diéu kién

cong ngheé.

Céc didu kien cong ngh¢ trong qud trinh can thay d6i do nhiéu y&u t6 : d¢ dao dong
clia kich thudce, nhiét do va co tinh clia phoi, su bién déi ciia luc kéo cang va clia van tdc can,
sy ddo tryc, sy mai mon va khong én dinh ciia bién dang nhiét clia tryc can. Ciac diéu kién
cong nghé khong én dinh sé& din dén sy bién déi cha luc can va cudi cing, dén dén su thay
déi ca vé kich thude 1n hinh dang clia khe cdn, hay n6i mot cdch khdc, dén su khong én

dinh clia do day cha bang kim Joai theo chiéu doc ciing nhu theo chiéu ngang.

Ngoai dp luc ctia kim loai ken tryc cdn, siy mai mon khong dong déu va dao dong cla
bién dang nhiét doc theo chiéu dai than truc ciing ¢é anh hudng dang ké dén hinh dang clia
khe cdn. Cic y&u 16 nay lam cho bi¢n dang ngang chia bang kim loai bi bi¢n déi them.

Su khong tuong tng giifa bien dang ngang clia phoi va hinh dang cia khe cin dan
dén su phan bo khong dong déu cla bién dang gidn dai theo chiéu rong bang kim loai. Su
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phan bo kbong déng déu cua bien dang gy nén trong bang kim loai cdc ng suat du bé
sung. Trong trudng hop cdn thép bang day, ing suat du bo sung nf can biang nhau trong bang
kim loai. Trong thép bang mong, cdc tng sudt du ho sung khong thé tir can bing hoan toin,

do dé bang kim loai sau khi ciin thudng bi cong vénh hoidc udn séng.

Do khong dong déu cua chiéu rong phoi va su dao dong déng ké cia luc kéo cang

irong qua trinh cdn ¢6 thé dan dén sy bién doi cha chidu rong bang kim loai,
P6 chinh xdc cia thép tdm va thép bang ¢é cdc dac trumg co ban sau day :
* Do khong dong déu ngang va doc ¢lia chiéu day;

» Do khong phang, dac trung cho hinh dang cua thép tdm v thép bang, la d¢ chénh chala
thép so v&i mit phang chuin. Do khong phang biéu hién dudi dang cong vénh hoac uon
song va duge do bang milimét trén mot mét theo chiéu dai va theo chiéu rong (mm/Im

dai va rong).

* Do cong canh hay do cong ludi liem {do su chénh Iéch v¢ lugng ép giira hai bén bang

kim loai gav nén).

Do khong dong déu cha chidu diy vd do phing khong dat yéu cdu ctia thép tam vit
thép bang cdn néng, dung lam phdi cho cdn ngudi, gay khé khin cho cdc qué trinh gia cong
tiép theo trong cdc hé théng thiét bi tdy gl axit lién tuc va trong ¢dc mdy cdn ngudi. Doi voi
cdc loal thép 14 va 1hép bang cin nguoi, dé khong déng déu cua chiéu day vi do phing

khong dat yéu cau thudng din dén phé pham va gy, v& dung cu trong qua trinh dap chi tiét.

Ning cae do chinh xdc cha thép tam va thép bang 1a mét van dé quan trong. Ddp s6
clia vin dé nay cho phép ta tiél kiém duge Khéng it kim loai, dong théi ning cao duge chat
lucng cua cdc chi tiét va tinh nang sur dung cla cdc mdy mde, cong trinh va cédc loat két cau
co khi khdc. Hién nay, van d¢ nang cao do chinh xédc cla thép tdm va thép bang duge giai

quyét theo hai hudng :
e (Cai 1ién va hoan thién két cfu cha thiél bi can va qui trinh cong nghé san xudt;
o Ung dung céc hé thong tr dong diéu chinh kich thude cia bang kim loai.

Ngoal ra, cling ciin luu ¥ rang, uy thic viéc khac phuc hoan todn do khong déng déu
ngang vh doc cla chiéu day thép cdn cho qud trinh ¢dn nguoi 1a khong hap 1¥, bdi 1& qua
trinh ¢édn nguodi thudng din dén su tao thanh cdc khuyét tat cong vénh, udn song. Do viy, khi

cidn nguot, ngudi 1a cf gang gilt,dugc hoiic nang cao mot chiit dé phing ban dau (cuu phoi
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cdn néng), con do Khong dong déu tong doi ctia chiéu day hdu nhu gitf nguyén. Cho nén,

trude hét ta phai dam bio nhén dugc phoi can néng 6 do chinh xdc v& kich thude cin thiet.
7.3 Phirong trinh co ban cua d¢ khong dong déu doc ciia chiéu day bang Kim loai

Nhu da trinh bay trong chuong 6, sy thay déi khoang cach gita cidc truc lam viéc
trong qué trinh cdn Ya nguyén nhan ryc 1i€p gdy nen sy dao dong clia 4o day bang kim toal
theo chiéu doc. Vi vay, do khong déng déu doc cua chiéu day bang (1dm) Kim Joai o thé
trinh bay dudi dang vi phan toan phan cua phuong trinh thit nhat cua hé phuong trinh (6.58)

M. M. M,

LS

g P dM

dh, =dS, + (7.1

Trong qué trinh can, do s bién déi chia 4o day mang dau trong cac 6 16t ma sat long
va su thay déi nhiét do cta cdc chi tiét trong gid cdn ¢d anh huong khong ding ké dén
modun clmg ciia gid can, nén thanh phdn cubi cung rong cong thic (7.1) ¢ thé bo qua. Khi
6. do khong déng deu doc ciia chidu day bing kim loai ¢4 thé tinh theo cong thirc don gian

sau .

dh, =dS_ + dp . (7.2)
M

i

hoac dugi dang sal phan hitu han

&P
Sh, =88, +-—- - 7.3
| Ve (7.3

Phuong trink vi phan (7.2) goi la phuong trinh cO bin ciia do khong dong déu doc
ciia chiéu day bang kim loal.
D6 voi cic gia cdn kvarto, khe cin ban ddu duge xdc dinh 1 diéu kién :

Sn= A- D1\«'.d- Rl,d- Dlv,i‘ 1Ql.lv min {74} .

trong do, A - khoang céch giifa cdc dudng tam clia cac truc i, Dy.. R, tuong 1og dubmg
kinh cia truc lam vige tren v bdn kinh truc tua trén; Dy, R,,- luong ung duong kinh cna
truc 1am viec dudi va ban kinh truc fifa dudi.
Vi phan toan phin clia phwong trinh (7.4) g4c dinh do bién d6i cta khe cdn dS,,
dS,= dA- dDy, - AR dD,,,- dR;,, mm (7.5)
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Bai lugng dA duge xdc dinh boi bign déi cla chiéu dai cde tru khung gid c¢in do
nung nong hodc lam ngudi gdy nén va do chinh xdc khi dat khodng cich giira cdc trye lam

vi¢e (diéu chinh khe cdn ban dauw).

Céc dai lugng dD,, ,, dR,,, dD,,,. dR,, dic trung cho su thay doi cha kich thude truc
can trong qua trinh tm vige va duge xde dinh boi do dio cia cd vi than truc, dé mai modn .
truc khong déng déu theo mat it ngang va do thay doi bien dung nhigt trong qua trinh cin

mot bang kim loal.
Dé gidi phuong trinh (7.2). can phai xdc dinh duce gid tri dP. Ta bict rang. ap luc
cua kim Joai 1én truc ¢dn, P, i mol ham s& phite tap, phu thuoe vio nhidu yéu 1
P=1fth, h, R, b on.{.Q,Q), {7.6)
trong do, ngoai cdc ky hiéu da biét, fy- hé s6 ma sdt gia kim loai v true khi qué trinh cdn

di on dinh: o gidi han chay cua kim loai cin; Q,, Q,- tuong tng luc kéo cing toan phan

sau va trude. Vi phin toin phan (7.6) cho ;

5P AP oP /L)
dP= 2 dh +dhy 2 g, + Ddbe gr 4
ch, ch, cR, " &b of, -
ap ap AP (7.7)
+ L doy +——dQ, + - dQ,.
oy Q, Q)
Thay dP vao (7.2), sau khi bign d6i, ta cé :
1 ) : ap 2 L
dh, = —— | M_dS, +?—Pdhn + P v, +Lap s P+
M L F ch, R, &b er, -
® ¢h, (7.8)
)
P, a0, + X 40,
oo aQ, Q,

Biéu thic trong ngodc chinh 13 do thay doi chia luc cdn 81 phu thudc vio cdc thong
50 cOng nghé (trir do day chia bing kim loai sau khi cén h,). Phuong trinh (7.8) ¢6 thé viét
gon nhu sau -

3P
dhy = ——, (7.9)
\ apP

dh,
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Trén hinh 7.1 minh hoa bing dé thi su phét sinh do khong déng déu doc cua chigu
day bang kim loai trong qud trinh cin. Khi didu kién cdn on dinh, lyc ¢dn ¢o giad ut Py tuong
tmg chiéu day bang kim loai sau khi cdn hy. Gia st khe cdn giam di dS,. luc cdn $€ gia tang

mot luong 8P va chiéu day cla bang kim loai s& giam di teong ng dh,.

Cin luu ¥ ring, dao ham &P/ch, trong (7.9) ¢6 tri 30 bang tang ngoc nghieng P (so
vai truc h ) cGa duomg cong dan-déo P = f(h)). Tuomng ur modun cling cua gid cin, ta gol gid
tri tuyét déi ctia @P/ch, la modun tré khing bién dang din-déo thay modun cung) cua bing
kim loat, M,. Vi 1g[3 c6 gid tri am nén ta viél

aP

2= —tef = -M,. (7.10)
dh, Wb .

Thay gid tri ctia 8P/Eh, vao (7.9), taco

] TR — (7.1
M

Chia cd 117 vil mau s6 cia v& phai cho M, va thay 8P/M, = dS. ta nhan dugce
M,

a5 oy e My (7.12)
dh, M,

pe

trong d6, k, goi 1 he sO truyén cua gid can Khi dicu chinh do khong dong déu doc clia chicu

diy bang kim loai.

He s& truyén cia gid cdn cho thay, khi khe cin thay doi véi tri 6 dS,, chiéu day cua
hing kim loai ciimng thay doi theo véi tri s6 dh, nho hon dS,. Do cheénh léch giira dS, va dh,
phu thudc vito 1y sO giita modun cimg cia bang kim loat va modun cling cua gid can. Po1 vdi
cile gid cdn 6 do clng tuyét doj (M =) k= 1 {(dh=d35,}.

Pé dinh gid anh huong ctia 4o khong dong déu doc cua chiéu day phot 8h, dén do
khong doéng déu doc cla chiéu day bang kim loai sau khi cdn, ta sir dung he & san bang k.

P !
_ Ghy h,

e {7.13}
Shy /hy,

trong d6, 8h./h,. Shy/h, - tuong (mg 46 kheng dong déu doc tuong doi cua chidu day bang

kim loai trude va sau khi can.
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P MN

hy= S,+ PIM,,

5P —{
Py

)

dh1/ h, h, h, mm

Hinh 7.1. Anlt huong ciia su bién dot khe cdn dén do khéng
dong déu doc ciia chiéu day bang kint loai,
He sa k. c6 thé nhan cic gid tri sau :

e Kk >1-dokhong ddng déu tuong doi ban dau cla chiéu day phoi duge {d phang phin

nao sau khi can;

e k. .=1- dokhong dong déu trong doi ban ddu ciia chidu diy phoi khong thay d6i trong

qua trinh can;

e k. <1 -do khong dong déu twong ddi ciia chiéu day bang kim loai sau khi cdn Ién hon
$o vai trude khi can (d6 chinh xdc cba chiéu day bi giam di).

Hé 36 san bing k. c6 thé xdc dinh theo cong thifc sau :

: YT
k\=®+_ﬁJﬁE, _ (7.14)

trong dé, £ - luong ép tuong doi; «- hé s khong thit nguyén,

apP/éh,
o= - .
AP/ ch,

Hé s& san bang k, thay doi trong nién xdc dinh sau:

]_§<:kc<oo.

o
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Khi tinh todn do cing toi wu cho gid cdn va chon cac ch& do ép to1 uu. ta cin phat
bigt hé s& san bang k.. Modun cirng clia gid cdn va ché do ép phai dam bao diéu kien k. > 1.
Trong trudmg hop nay. do khong dong déu doc cha chiéu day bang kim loai s& duge 1a bing

ma khong cdn ¢o lic dong tr phia co can diéu chinh khe cin.
7.3. Phuong phip diéu chinh do Khong dong déu doc ctia chiéu day bang ki loai

Phuong tsinh (7.1) cho thiy, d¢ diéu chinh do khong déng déu doc cua chidu day
pang kim loai. ta cd thé dp dung céc phuong phiip : chon do ciing clia gid cdn, diéu chinh khe
cdn thong qua ¢o ¢du diéu chinh khoang cdch gifia cdc tryc (phuong phip diéu chinh khe cdn

khong doi), diéu chinh tai wong l1én gia cdn (phuong phdp diéu chinh tai trong khong dony.
a) Phitong phdp chon dg cioig cdn thiét cho gid can

Cic yéu cdu vé do cung cia gid cdn ¢6 the khde nhau, phu thudc vio yeu cau vé do
chinh xac cua kich thudce va do én dinh vé co tinh cua thép cdn, trong mol s& truong hop, vé
mat k¥ thudt s hgp 1y han khi sir dung cdc gid cdn c6 do clmg thap (cac gid cdn <o dac tinh
mém). trong cc trudng hop Khdc. can su dung cdc g.iei cdn co o cimg cao (cie gid cdn cO
dac tinh cimg). Bac tinh mém can thiét trong trudng hap khi do dao truc lia yéu (6 co ban anh
hudng dén do khong déng déu doc cua chi¢u day bang kim Jogi (v{ dy. rong céac trudng hop
can gidy kim loai va can tinh chinh). Khi do dao truc ¢o 1n s& khong déng ke, ta nén sir dung

cdc gid cdn ¢6 dac tinh cimng hon.

Po ciing can thiét cho gid can duge chon can ctf vio he 8O san bang k.. Néu do cing
cla gid cdn khong dam bao duge gid tri cho trudc cua k., ta can thay doi (thubng 13 tang) do

cling cna gid cdn.

Hiéu sudt tang do cimg cua gid cdn phu thude ding ké vao do cimg clia bing kim
loal. )¢ ddnh gid muc do giam do khong dong déu doc cua chi¢u day bang kim loai sau Yin
cdn. trong trudng hop modun cung cla gid cdn tang en m Jan, 1a st dung hé 86 0, Xdc dinh
hi 1y s0 giita he 8O san bing k', clia gid cdn cd modun cung 1a mM, vik, cta gid cén co
modun cimg 1a M.

m -1
M b
M

s

{7.15}

n,=o =1+
LC 14}
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Trén hinh 7.2 trinh bay su phu thuoc ctia hé s6 n, vao ty s6 My/M,,, xdc dinh theo
(7.15). cho cic truong hop khi modun ciing cia gid cdn tang lén 1,2 lan (duong 1), 1.5 lan
(duoing 2), va 2,0 lan (dudng 3). Qua hinh V& ta thay rang, viéc tang do cimg cho gid cdn chi

¢6 hiéu suat cao doi voi cac mdy cdn nong.

Ry < o i 1
rd 2

15 1 5%
1&‘%

14 ‘, /"7‘
2 J:x:{.ﬁ

] e & .

12 l "’:6'
\v L

!f L/-" :’J 7 ’
///I',/";:’??Q = r_/ :

10 L 107 00 B e e A S O S ———
g 4 8 12 15 20 24 28 37 36

M,/M,.

Hinh 7.2. Quan hé giita hé 56", va ty so M, IM,, kli modun ciing

ctia gid can tang lén m lan:

I ving can nong; . vitng can nguoi;

f-m=12:2-m=15; 3-m=20.

b) Phuong phdp diéu chinh khodng cacli giita cac truc can (khe can)

Diéu chinh khoang cich giifa cdc truc lam viéc (khe cdn) duge thuc hién nho cdc co
ciu nén, lam viéc theo tin hiéu xuat phdt tir bo phan cam bién do do day hoac do luc cén.

O cdc mdy cdn 1Am va bang dang lam viéc hién nay, nguoi ta sir dung cdc co cau nén
dién-co, thuy-cd va thuy luc. Cic co ¢du nén dién-co ¢6 nhugc diém 16n la hé so hiru ich va
téc do diéu chinh thap. Do d6, chiing chi duoc sir dung ¢ cic mady can kiéu cii voi toc do can
nho. Cic co cau thuy-ca, dac biét 1 thuy luc ¢6 vu diém la tic dung nhanh va hé s6 hiru ich

16n, dugc dp dung pho bién hién nay.
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Hinh 7.3. So dé co cdu nén thuy-co, diéu chinh khe can.

Trén hinh 7.3 trinh bay so d6 co cau nén thuy-co. Di¢m khdc biet so vdi co cau dién-
co 1a trong thanh phan cua co ciu nén kiéu nay c6 thém hé thong thuy luc lam viéc theo chu
trinh kin. ¢6 tic dung diéu chinh nhanh khoang céch giita cdc truc lam viec. He thong nay
gdm hai xilanh thuy luc 5, bo tri dudi cdc gGi clia truc tya dudi va hai bo nhan thuy luc 4.
Khi cdc vit nén 1 (duge dan dong tir hai dong co 2, qua cd ciu truyén kiéu banh rang-truc
vit) ha xuong, cic thanh 3 ciing dich chuyén theo, don chat long tir cac bo nhan thuy luc vao
khoang cua céc xilanh thuy luc 5. Bang cich do, ngudi ta tao nén su dich chuyén dong bo
clia ntra hé truc dudi va, do vay, co thé diéu chinh nhanh khoang cach giifa cac truc lam viéc.
Trong truong hop chi can diéu chinh khe cdn & mot phia, ngudi ta ngat mach clia khép noi

dién tir 6. Mdy bom 7 ¢6 nhiém vu bom chat 16ng cho hé thong thuy luc.

Trong hé thong diéu chinh do khong dong déu doc cua chiéu day, lam viéc theo
nguyén 1y diéu chinh khe cdn, nguoi ta 4p dung ca tac dong diéu chinh tir bén ngoai 6i luc
kéo cang bang kim loai. Su thay déi ctia luc kéo cang anh huong dén tri $6 cua luc cdn va do
doé, tuy theo luc kéo cang tang hay giam, ma bién dang dan héi clia gid can giam hay tang,

din dén sy thay doi khoang cach giifa cdc truc lam viéc.
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¢} Phitong phép diéu chindt tdi trong {én gid can

Trong trudng hop nay do khong déng déu doc cha chiéu day bang kim loal duoc
didu chinh nhé tai trong bo sung, Py, Tri 6 cha tai trong bé sung (tai trong diéu chinh) bién
d6i phu thude vao sy dao dong cha lue ¢dn sao cho téng ctia chiing luon a hang s0 (tai trong

lén gid can khong doi).
P + P,. = const. (7.16)
Tai trong diéu chinh P, nén bo trl lén cdc chi 1iét hay cic cum chi 1i€t chiu luc can.

Truong hop nguoc lai, s& c6 thé xudl hien sai 56 trong khi diéu chinh do chénh léch giita cic

bién dang dan hoi cla gid cdn gay nen bo1 P va Py..

P MN 4 P=fh,)
h,=5+ F’MV‘.Qc
S
0 -
h, mn
'pdc e
S% LI h, h', mn

[linh 7.4. Diéu chinh d6 khong déng déu doc ciia chidu day bdng kim

loai bing phiong phdp diéu chinh tai frong lén gid can.

Néu didu kien (7.16) thoa man, phuong trinh duong dan héi cha gid cdn s&€ ¢6 dang

sau:

h, :So+—p—+ P , mm (7.17)
Ml_rt_' de

trong dé, M,,- modun cimg clia chi tiét hay cum chi tiét chiu téc dung cua P,.
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Néu M= M, cong thic (7.19) s& la phuong trinh ciia dudng thing trisng vai duong
h, =S, +P/M,. nhimg ndm trong hé toa do (P, h'), nhan dudc bing céch tinh tién hé toa
do (P, h) xudng phia dudi mot khoing bing trl s& ciia Py.. (hinh 7.4). Néu Mg+ M,.. go¢
nghiéng clia duong thing (7.17) trong khoang tic dung cta lyc Py, (khoang tinh ti€n) s€ khic

50 v6i géc nghiéng cua duong thing h, =S, +P/M, .

Pidu chinh do khong déng déu doc clia chiéu day bang kim loai bang phuong phap
didu chinh tai trong doi hoi phai tao ng sudt trude cho gid cdn. Trén hinh 7.5 trinh bay sdf dd
gid cdn trong do6 he thdng tao ting sudt trudc lam viéc k&t hgp véi su didu chinh ty dong khe
can. Ki€u gid cdn nay cho phép diéu chinh do khoug déng déu doc cua chiéu day bang kim
loai vdi hiéu sudt cao. Ung sud trude clia gid duge 1ao béi xilanh thuy luc 1, dat dudi cic g
truc tira dudi. Mdy bom 9, dugc dan dong bdi dong co 8, ¢6 nhiém vu tao dp sudt trong chat
long dén 150 at (13 MN/m?). Gifra cdc g6l chia truc tua trén va du6i ngudi ta bo tri bon vit
chéng 2, ¢6 nhi¢m vu 1o tai trong trudc cho gid cdn. Cac vit chong nay chuyén dich nhd co
ciu dan dong riéng. Luc tde dung lén mdi vit chong duge do bang lyc k& 5, con tai trong lén
gid cdn duge do biing luc k€ 4. Trong quéd trinh cén, tyc tic dung lén cdc vit chong c6 tri s8
bing hiéu gilta tng lyc trude va lye tic dung clia kim loai én tryc can. Truding hop cén thiét,
cédc vit chong c6 thé thu vio g6i cha cdc truc tua, khi d6 gid cén (g thanh gid 6 co ciu nén

thuy luc binh thutng.

Kiéu gid cén néu trén lam viec theo ch€ do ty dong. Piéu chinh 14i trong 1én gid cdn
tien hanh bang cich thay déi dp suat ciia chit 1ong trong hé théng thuy luc nho co ciu trd
dong diéu khién 3. Hoat dong cha cd ciu tro dong diéu khién dugc chi thi béng cdc tin higu
xudt phat tr luc k& 4 va 3, qua b6 khuéch dai 6 va bo phan so sanh 7. He théng di¢u khién

mé 1a trén c6 thé dam bao bdn ché do lam viéc

o  Ché' do hee can khong déi. Khi gid cdn lam viéc theo ch€ do nay, tmg luc trude khong
duge sir dung. Viec gilf cho luc cdn Khong d8i nhim tao cho gid cdn dac tinh mém. Ché
do nay cdn cho cdc trudmg hop cén tinh chinh va cdn giay kim loai, khi ma d6 dao truc la

y&u 16 co ban anh huong dén do khong déng déu doc cla chiéu day bang kim loal.

o Ché do ting sudt trong gid cdn khong doi. Ché do nay yéu céu str dung tai trong trudc.
Giir cho tmg sudt trong gid cén khong déi 1a dé dam bao cho gid can c6 d0 cimg trung
binh, nham lam gidm anh hudng cla do dao truc vi do dac dong cla chiéu diy phoi dén

chiéu day cha bing kim loai sau khi cén.



Ché do luc tdc dung lén cac vit chong
khéng doi. Trong truong hop nay, vi
gid can lam viéc ¢ ché€ do chiu ing
suat trude nén do cling cha no tang lén.
Do vay, do dao dong cua chiéu day
bang thép sau khi cdn, gay nén bai
bién dang dan hoi cta cdc goi truc, cic
vit chéng va khung gia duge dan t6i 0.
Bién dang dan héi cua cum truc, trong
truong hop nay, khong duge dicu
chinh.

Ché do khe can khong doi. Ché do nay

duge dp dung khi can phai tao cho gid

“can c6 do cing cao hon. Dé thuc hién

diéu do, ngudi ta sur dung ca hai luc ké
4 va 5. Nho moi lien hé nguoc tu
cac luc k€ ma bat ky mot su dao dong
nao cua chiéu day bang kim loai so véi
gid tri dinh trudc, cling duoc xdc dinh

va khéc phuc.

- prars. sassy,

2 ’

o 200

Hinh 7.5. So dé gid can chiu iing sudt trudce

co hé thong diéu chinh tai trong.

7.4. Phuong trinh co ban cua do khong dong déu ngang cua chiéu day bang kim loai

Nhu da trinh bay trong chuong 6, tri s6 bién dang dan hoi cta gid cdn ¢ hai mép va ¢

giita bang kim loai khong giong nhau. Khoing cdch giita hai bé mat truc lam viéc (S,), trong

trudng hop téng quat, cling khong déng déu theo chi¢u dai than truc. Do vay, phuong trinh

dudng dan hoi cua gid can 6 mép khéc so véi ¢ giira bang kim loai.

p
h],m - So,m ————,mm (?18)
ge.m
[)
h,=S,,+———.mm (7.19)
geE



khe

can ban dau tuong tmg mép va gilta bang kim loai; M, . My modun clmg cla gid can

rong dé b, , , hy - tuong {mg chiéu day bang kim loai & mép va & gilta bang! Sesnr Sap

tuong Gng giffa vi mep bang kim loat.

Hicu gifta h,, va b, xdc dinh do khong dong déu ngang ciia chiéu day bang kim

loai.
- . P P P
Bhy =Sey ~Semt o T T AS, +—-,mm (7.20)
o ) M pe.g M pe.n M1

trong do. AS,- d6 16m (hay (1) ban dau clia cic tryc can, mim; M| - modun ciing cGa hé tryc

trést pham vi chidu réng cua bang kim loal.

Phuong trinh (7.20) goi la phuong trinh ¢o ban cta do khong dong déu ngang cua
chiéu day bang kim loaL. Pé giai phuong trinh nhy. khi bict AS, vd M, 1a phai xdc dinh
dugc lue cdn P bang cdch giai két hgp phuong trinh duting dan hoi cla gid cdn va phirong

winh dian-déo clia bang kim loai (h¢ phuong trinh 6.58).

“Trén hinh 7.6 trinh bay cach gidi ket hop bang d6 thi phuong trinh cd ban cta do
khong déng déu ngang cla chidu day bang kim loai, phuong trinh dudng dan hédi coa gid cén
vd phuong trinh dan-déo cua bang kim loai. Do khong ddng déu ngang ctia chiéu day bang
kim loai chinh li hoanh d¢ cua giac diém gifta dudng théng (7.20) vi dudng thang xdc dinh

1ri s6 luc cdn tong dng vol do day h, cua bang kium toal.

5h, ,,=AS+PM’
P. MN 1 i | hy= S,+PM,
Hinh 7.6. Gidi két hop bang P=f(h,)
dé thi phuong trinh co ban citd 8hs g
do khong dong déu ngang ciid .
1

chiéi day bidng kun loat,

phttong trinh dudng dan hor /
clig gid cdan va phicong trind
dan-déo cria bang kim lodai.

AS

SD h1 ho h,mm

o

Phuong trinh (7.20) dudi dang vi phin
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dp
M

d(sh,, }=d(as, )+ (721
D¢ danh gid hiéu suét clia hé thong diéu chinh bién dang truc cdn, ta st dyng h¢ s6
truyén k, ,,,, Xdc dinh theo cong thic :

d(as, )

= gl ) (7.22)

hodc (tir phuong trinh {7.21) va (7.10) :
dp 1 | M, _dh,

ks,ng =I_E(W'M—:: + M: _d(gh_]D (7.23%)

Phu thu¢c vao ddu clia dao ham dh,/d(8h, ). h¢ s6 truyen k,

e €0 1hé 16n hon hodc

nho hvm 1.

Anh huémg cta do khong déng déu ngang ban diu cia chiéu diy bing kim loai.

8h, . » d€n do khong déng déu ngang sau khi cdn, 8hy,,,, duoe ddc trung boi hé 56 san biang

g

K, e X4C dinh nhu sau :

d(&‘n,ng )

K = ﬁ.ﬂ . (7.24)

Phy thuoc vao diéu kién cin, hé s6 san biang do khong déng déu ngang ciia chiéu
day bang kim loai ¢6 thé 16n hon hodc nho hon 1. Trong trudng hop k> L, do khong dong
déu ngang clia chi€u day bang kim loai sau khi cdn giam df; khi k<1 - do khong dong déu
ngang sau khi cdn tang lén, con khi k., = 1 - do khong dong déu ngang khong thay doi

trong qud trinh cdn.

7.5. Cac phuong phap diéu chinh dé Khong dong déu ngang cua chicu day bang ki

loai
Dé diéu chinh do khong dong déu ngang cla chifu day bing kim loai trong qud
trinh cin, ngudi ta dp dung cdc phuong phap tao bién dang cho truc cdn sau day -
e 130 bién dang bang gia cong co (khi maij truc);
» Tao bién dang nhiét;

+ Tao bién dang béng thuy luc.



Thuyc chat cia phuong phdp ddu tién la, khi mai truc, ngudi ta tao cho dudmg sinh
truc cdn hinh dang nhat dinh, tuong ing véi do 16i (18m) cho trude. Tuy nhien dé tinh toén
hoac chon d6 16i (16m) ban dau, 1a khong thé tinh tdi 1t ¢a cic yéu 16 bién thién anh hudng
dén bien dang cla dutng sinh hitu hi¢u trong qud trinh can. Do vay, plhucmg phap tao bién
dang khi mai truc chi dam bao nhan dirge mot cdch gin ding bien dang 1iét dién ngang cla

bang kim loul.

Co 50 cha phuong phdp tao bien dang nhiét 1a sy chénh lech nhiét do cla truc cdn
theo chidu dai than troc. nguyén nhan gay nén do 161 (16m) nhiét rong qud trinh lam viéc
cla dutmg sinh hivu hiéu. Khdc vé1 phuong phap tao bién dang khi gia cong, phuong phip
tao bién dang nhiét cho phép tdc dong lén bién dang cta dudng sinh hiru hi¢u ngay trong qua
trinh cdn. Diéu chinh bién dang nhiét cva truc cdn thue hién bang cdch lam nguoi (phun lén
hé mat truc chat 1ong lam ngudi) hodc nung néng cuc bo than true (bing cdc mo dét khi hay
céc cd cab nung cam tmg). Nhuge diém chi yéu cha phuong phdp tao bién dang nhiét la tic

dong rat cham (tinh ¥ 10n) ddn dén kha nang tr dong hod diéu khién thép.

Phuong phip tao biéa dang bing thuy luc dp dung cho tryc cla cic gid can kvarto la
phuong phép tién ti¢n hon cd. Phuong phap nay o wu diém 12 tdc dung nhanh, hi¢u suat
diéu chinh cao va dé tr dong hod qud trinh diéu khién.

Thue chat ciia phuong phap tao bién dang bang thuy luc 1a nguvi ta e dung 1én cdc
¢6 truc nhig luc bd sung, duge tao bdi cdc kich thuy lue, nham muyc dinh khic phuc hoan
1oan hoiic phin nao do uén clia dudng sinh hitu higu. Phuang phap tao bién dang biang thuy
luc thudng chi ¢6 hiéu suat cao khi duge dp dung ket hop véi phuong phép tao bién dang khi

gla cong co va tao bién dang nhiét.

hady
iy
iy,

a) b} c)

Hink 7.7. Cdc so dé tao bién dung bang thuy litc cho trite cdn ciia cde gid kvario.
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G cdc mdy cin duge trang bi cde gid kvarto dung tun viée hién nay, nguot ta ap
dung nhiéu so do tao bién dang thuy luc khic nhav {hinh 7.7)
1. Sodd "L-L7 - luc bd sung dat gifta cde goi olia true B vige, c6 nhigm vu chong
udn cho truc ¢hinh 7.7-a);
2. Sg dd “T-L” - luc bd sung dat giira cde got truc W v tryc lam viéce, ¢ nhiém vu
uén bo sung truc lam viée (hinh 7.7-bi:
3. So dé “T-T" - luc bd sung dat trén phan kéo dai cua ¢O truc . cd niiém vy

chéng udn cho trye tua thinh 7.7-c).

Trong mot 86 truing hap, nguai ta ¢o thé 4p dung k¢t hop hai so do dau tién (hinh
7.7-a, b

So dé chéng uén tryc lam viée, vé mat thiet ke, la so dé don gian hon ca. S do nay
¢6 hiéw qua cao doi vdi cic mdy cin nong thép bang rong ban, cic mdy cdn ngudl va can
tinh chinh c6 chicu dai than truc khong qua 2000 mm. B¢ tao lyc chong uon, ngudi ta thiét
ké& 16ng vio cde gl cta truc Jam vige cdc kich thuy lic hode st dyng cdc xilanh thuy lyc cua
h¢ thong can bang truc 1am viée trén. Cau 1o clia cic kich thuy luc hay cdc xilanh thuy lyc

duoe chon phy thude vao dac dicm thiel k&, kich thude cua g&i true va e cdn.

Y I‘ - 5

Hinh 7.8. Didu chindt bién dang ciia duong sinh hitt icu hang thid iie theo so do chong
don i fan viée.
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Trén hinh 7.8 trinh bay mot trong nhimg s0 d6 diéu chinh bién dang cua dudng sinh
hitu hiéu bang phuong phép thuy luc, theo so db chéng uon tryc lam viee. Cic kich thuy luc
I, tao luc chong uon Q, dugc cung cap chat long bang mdy bom 2, qua van chinh 3. Ap suat
chat 1ng trong cdc kich thuy luc I duge duy tri bang van diéu chinh 4. Van diéu chinh lam
viee tu dong theo qui trinh sau. Xung dién tir lue k€ 5, do lyc tdc dung cua kim loai lén truc
cén, truyén tGi mdy khuéch dai 6 va duoc chuyén déi thanh do léch goc clia truc senso cam
bien 7. Tiép theo, xung di chuyén doi duoc chuyén dén senso thu 8 va tir day den dong ¢co 9.
¢6 nhiem-vu dicu khién van diéu chinh 4. Nang luogng dé van hanh dong co 9 duge cung cap

tir hé thong diéu khién 10.

Tri $6 cha luc chong uon bi han ché bai kha nang chiu tai cua cdc 6 16t truc lam viéc.
Do cic 6 16t truc lam viée duge thiét ké khong theo tai trong hudng tam, nén lye chong uon
tic dung lén mot cap ¢6 truc thuong khong vuot qua (10+20)% lue tic dung cla kim loai lén

truc cdn.

So do trinh bay & trén cé nhugce diém 1a chi.cho kha nang diéu chinh do uén cta truc
theo mot hudng, kich thudc cua cic xilanh thuy luc va tri $6 cua luc chong uon bi han ché,
doi hoi tinh doi ximg cta luc chéng udn, khong thuan loi khi thay truc cén do phai thio d&

cdc xilanh thuy luc ra khoi céc goi truc lam viéc.

- 1 Hinh 7.9. Cdch bé tri cdc xilanh thuy
LA : . .
\ /! litc can bang truc twa va chong uon
\\.\ // truc lam viéc:
- -, v, 74
- / a) cdc xilanh thuy luc dat long trong
I I \ cdc goti truc;
! \\j /’ 2 L . : )
~~r b) cde xilanh thuy luc dat trong cac
T \ phan phu bart chdt vai khung gid can.
H \
211 \ / [ xilanh thuy luc cdn bang truc tya;
o \ / c C
H 2. xi lanh thuy hiec chong uén truc lam
/ AN viéc.
/ / \ -
. . A A
L
a) b)

Nhitng nhuge diém ké trén s¢ dugc khdc phuc ddng ké trong h¢ thong c6 cdu tao

trinh-bay trén hinh 7.9-b. Trong truong hop nay, céc xilanh thuy luc chong udn tryc lam viéc
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2 vi can bing truc tya 1 dugc b6 tef trong cdc phin phu riéng biét, bat chit vao khung gid

can.

Trong so dé udn bo sung truc lam viée (hinh 7.7-b), cdc kich thuy luc duge bd tri
gilta cdc g6i coa true tua va tryc 1am vige. Cdc truc lam viéc trong trudng hop nay phai cé do
16i 1én hon, boi 1€ bién dang ciia dudng sinh tich cuc dugc diéu chinh bing cich ép trdi truc
Yam viéc vao truc tya. Trén hinh 7.10 trinh bay so dé nguyén 1y diéu chinh bién dang cua
dudng sinh hiru hiéu bing phuong phip udn bd sung truc lam viée. Céc xilanh thuy luyc 1
duge dat 16ng vao cdc goi truc tua, con cic piston cua ching (& trang thai lam viéc) ty lén
cdc g6 truc lam viee. Ap sudt ciia chdt 16ng trong cdc xilanh duge tao bai may bom 3. Van
diéu chinh 2 cé nhiém vu diéu chinh 4p suat trong cic kich thuy e cho phi hop véi tin higu

truyén dén tir luc ké 4.

Uén bé sung truc lam viéc

la phuong phdp diéu chinh bién

dang cta dudng sinh hitu hiéu cé ur \____,,__..4
hieu sudt cao. B¢ citng cia he truc, : {5 E

do tdn tai cha luc Q, cing duec \

ning cao. Do do, trong trudng hap

/

nay, do khong dong déu doc cua [-] 7 t

chiéu day bang kim loai ctng duoc

diéu chinh phin nao. Ngoil ra, viéc

bo tri cac xilanh thuy luc trong cdc

g6i cha truc wra cing khac phyc |

duge sy cdn thiét phai thio dd

chiing khi thay tryc lam viéc. Tuy Ij—

nhién, ciing nhu so do chdng udn

truc lam viéc, so dd nay cling chi

cho phép diéu chinh bién dyng clia
dudng sinh hitu hieu theo mot

hudng nhit dinh. Hinh 7.10. So dé diéu chinh bién dang cua dudng

sind hitw hiéu bdng thuy lue, theo pintong phdp
Cic so do diéu chinh trinh uon bo sung traee I viée,

bay trén hinh 7.8 v 7.10 chi hgp 1y

khi 4p dung cho truong hop cdn cic loai thép bang ¢6 chiéu rong tuang doi hep so véi mep
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than truc. P& didu chinh bién dang cua tryc cdn trong trudmg hop trén mot mdy phai cdn thép
bang da dang vé ching loai theo chiéu rong, ngudi ta sir dung ket hop ¢ hai phuong phap
chéng udn va uon bd sung truc lam viéc. So ds hé thong diéu chinh ket hop bién dang cla
truc can trinh bay trén hinh 7.11. He thong goém hai mdy bom 1 ¢6 cong sudt bi€n doi, thing
chita chat long 2, cdc van bio hiém 3, hai van ludng vi (hai vi tri) 4, ndi cac kich thuy luc vl
dudng ong dan chat 1ong 4p cuilt cao. Vi hé thong két hop diéu chinh nay. cic nhuge diém

ciia mbi phuong phip riéng ré s& duge khac phuc.

Trong so dd chdng uodn truc tya (hinh 7.7-c), luc Q dit ién phin kéo dai cua co e,
cach gifta than tryc mot khoang $a0 cho momen gay nen bOi lyc chdng udn du dé 1ao do udn
cin thiét cho truc wa. Luc chéng udn duge tao bdi cic kich thuy luc dat gdn khung gid. S6
dé nguyén ly diéu chinh bién dang chia duomg sinh hitu hiéu basg phuong phdp chong udn
truc tya rinh tay trén hinh 7.12.

< ] s
& é ,
- !
3 _%/
22—

Hinh 7.11. S0 do diéu chinh bién dang ciia ditomg sinh hitu hiéu theo phiong phdp két hop

g:ua so d6 chéng uoh va won bé sung truc lant viéc.

Phuong phap chong udn truc tua 1a mot trong nhimg phuong phip diéu chinh bién
dang cfia dudmg sinh hitu hiéu c6 hi¢u sudt cao. Tuy nhién, dé chéng uon truc 1ya, 1a cin cé

luc Q 16n, do d6 cdc chi 118t cha gid ti€p thy lyc can phdi chiu qud tai dang ké.

Dé giam muc d¢ qua tai clia cdc chi tiét, ta ¢6 thé dp dung sd d6 diéu chinh trinh
bay trén hinh 7.13. Uu dlem néi bat clia so dé nay 1a co thé tang hodc giam do udn cua tryc
tya theo yéu ciu. Vi vy, néu cén phai giam do uon clia tryc gy nén bai lyc ¢an, Iue chong

ubn s& duoc b i trén ¢d tryc nhy inh bay & phdn beén trdi hinh 7.13. Nguoc lai, trong
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trutmg hop do 11 cha trye tua 16n, luc ucn b sung s& dugc bo tri nhim tang do udn cua nd

nhif phan bén phai clia hinh 7.1 3.

bé thyc hién cic wu
diém trén. nguvi ta cho cdc
lire u6n Q truyén tir cdc kich

thuy Juc 1 d&n trye tua 3 qua

cac dam trung gian 2, bo tri ==

¢ phia trén truc tia trén va

phia dudi tryc tua dudi. Khi

cin gidm do udn cua truc

;Hl‘—ru—-—-\

tga, cac O 61 4 cua fruc sé

]

tép thy lue chong udn Q. coe =

Fal

chn cdc vit nén § trong 7

N
\
X

truong hop nay chi tiép thu

luc 1a¢ dung cua kim Joal 1én

truc can (duong gach noi ben Hinh 7.12. So d6 diéu chinh bién dang ciiu duong sint

tréi hinh 7.13). Khi cin phai hitu hiéu theo phuong phdp chong uén truc fua.

tang do uGn cha tryc ta, cac

vit nén. ngodi lye cdn, s& phii.chiu thém tdc dung clia luc udn bé sung Q (dudng gach ndi
ben phai hinh 7.13). Tuy nhién, tri $6 cua huc uon bé sung trong trudng hop nay khong ion

1am. do do do qui tai cha cdc vit nén khong déng ke.

Cic kidu két cau cia hé thong chéng udn truc tya hién nay cing (uong doi da dang
vit duoe dp dung chi y&u cho cdc gid cdn tinh clia médy cdn tam day, cdc gid cdn cudl cung
clia cdc mdy cdn ndng thép bang rong ban heén tuc va ban lién tuc. Mot s¢ mdy cdn ngudl
thép bang rong ban lién tuc va bdn lien tuc cling dugc trang bi hé thong nay.

Diéu chinh bién dang ciia dudng sinh hitu hiéu bang phuong phip chong uon truc tya
¢6 thé thuc hién trong mot gidi han rong. (J cdc méy cdn tam day l6n, gidi han diéu chinh do
uen cua tryc ¢o th# dat 6i 1,3 mm.

So do didu chinh bién dang clia dudng sinh hifu hiéu duoc chon phu thude chu yéu
vao 1y 86 1, /D, (L., D, - tuong Umg chiéu dai than va dudng kinh tryc tya). Trong trudng hop

L, /D, > 2, ta nén ap dung sa dé phan udn truc tua, vi sd dé nay c6 khodng diéu chinh 16n.
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Con trong trudng hop L, /D, < 2. ta nén ap dung 5o do phan uén hoac uén b4 sung truc lam

viéc.

— ¢ F ]
s_f
B
9 ; .
2 ———-.j/t;‘g)
, %
— B = i
4 _A | I e N
5 = N ! !
2 EL_’ BIAY4
= !
Q é 4 7%
P —j—q
- 3 : f
: , o
0 |1 .J
¢ TN \w i
f —+i \ %\ | j
Q 1~

e

Hinh 7.13. So do diéu chinh bién dang ctia duwong sinh hitu hiéu bang thuy luc theo pliong

phdp chéng uén truc tia. Lutc chéng uon tdc dung lén phan kéo dat cila ¢6 truc tiwa qua dam

trung gian.

Can nhin manh rang, qué trinh diéu chinh bién dang cua duong sinh hitu hiéu chi
dat dugc hiéu qua cao néu ta k&t hop mot cach linh hoat va hop 1y cdc phuong phdp tao bién
dang cho truc cin ciing nhu céc so do diéu chinh. Trong thuc €, & cdc mdy cdn thép bang
hién dai, gid cdn dugc trang bi cdc hé thong didu chinh tu dong, thiét k€& theo xu huéng két

hop néu trén.
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Trong nhitmg nam gin day, mot phuong phap diéu chinh tu dong bien dang cia khe
can rdt linh hoat va ¢ hiéu sufll cao da duge dp dung mot cdch hiéu qua d cdc mdy can
néng va can nguoi thép bang rong ban do hang Schloemann-Siemag (CHLB Duc) ché 1ao.
DG la phuong phip vai k¥ thuat bién déi lién tuc do 16i cla truc cdn theo chiéu doc truc - Ky
thuat CVC {Continuously Variable Crown}.

Trén hinh 7.14 trinh bay

Higu {mg dudng

s d6 bién dang truc lam viéc &

cic gid cén duogc trang b1 hé
thong digu chinh CVC. Truc lam
viec trén va dudi dugc gia cong
vGi bién dang hinh chi S, hoan

toan gidng nhau nhung bo ri

nguoc nhau trong khung gid, 2o
nén khe cdn c6 hinh dang doi

xiing parabon qua dudng tam can.

Trong qua trinh dicu
khién, cdc ruc lam viec c6 thé
dich chuyén theo hudng doc truc
vé hai phia ngugc nhau, tao nén

su bién ddi cuia bien dang khe cdn

v4i hiéu tmg duong (bang kim

loai 16m giifa - truc cén ¢6 do 161 ) . o

d } hodc hiéu g Am (b [linh 7.14. So dé nguyén Iy cua phutong phdp diéu
uon u im a .y TP

g) hodc Al g am (bang chinh bién danyg khe c@n yoi ky thuat CVC.

kim loai 16i gifra - truc cdn €0 do

161 am), tuy thuoc vao hudng dich chuyén, Do su dich chuyén truc cdn c6 thé tén hanh vo

cip, nén bién dang clia khe can c6 thé bién déi mot céch lién tuc phit hap vdi cic diéu kién

cong nghe.

Doi voi mdi kiéu gid cdn, phu thuoe vio ché do ép v dé b lai do uon cia tryc do
tic dyng cla lyc cdn, déng thai tao dugc bién dang khe cén theo yeu cdu, truc cdn can phai
c6 nhiéu do 16i khic nhau. Mot khi xdc dinh dugc gid tn tuyet dai cuc dai va cyc tiéu coa do

16i truc, cdc sO ligu nay s& 1a co s& dé xac dinh bién dang S c¢hia truc can CVC.
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Mot val s6 lieu dac trumg cila
cic truc can CVC @ mdy cdn néng
thép bang rong ban dugc trinh bay trén
hinh 4.15. Vi tri d6i xing mo ta trén
hinh vé, twong (ng do 16i duong cla
truc cén. Khoang dich chuyén +100
mm vé hai phia doc truc s€ tao nén su
bién déi vo cdp clia do 16i tir -100 pmi
dén +400 pm theo dudng kinh clia mdi
truc. Do chéch léch bdn kinh cén thiét
trén tang mdi truc cin CVC, wong
truomg hgp nay, chi la 0,275 mm. Trén
hinh 7.16 trinh bay mdi quan hé tuyén
tinh giita khoang dich chuyén doc
truc va do6 181 cha tryc cdn (cho trudng
hop hinh 7.15). Ta thdy rang, cdc truc
CVC tdc dung nhu céc tryc phang (do
18i bing 0) khi do chuyén dich bing -
60 mm. V&i cac gia tri khdc nhau cia
AD,,, . ta c¢6 thé cd cdc khoang bién
ddi vo cdp khic nhau cha do 101, va
tao dugc kha ning diéu chinh véi do
linh hoat cao, dap (ng yéu cau doi voi

moi kiéu gid cédn.

Bién dang cfha truc can CVC

duoc xac dinh boi da thic bac 3 :

2 3
rix)=a, +a,x +a,x’ +a,x’,

trong d6, r - bdn kinh cla truc cin
CvG,

al

max.

Khodng dich chuy&n {(mm)
-100 -—1— —— +100

Khodng bién ddi ctia dg 16i
=100 pm I .+ 400 um

l 0-275mm
- o.ssow

Hink 7.15. Mot vi du vé truc can CVC cho mdy

can nong thép bang.

bo

15i
truc,
mm

1

0,3 1

' +50 +'i00
Khoang dich
chuyén doc truc,

Hinh 7.16. Quan hé tuyén tinh gifta khoang dich

chieyén doc truc va do 161 ciia truc cdn CVC.

X~ toa do doc theo than truc cdn; a- cde hé 53 cla da thijc. HE s6 a, ¢6 thé xuy ra tir dudng

kinh cla truc cdn, cdc hé s6 a,, a, dugc xdc dinh sao cho khoang diéu chinh mong mudn cva
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hé théng CVC duge dam bio, hé so a, cé thé chon mot cach ty do (khong phu thudge vao

kheang diéu chinh).
eseioney Peeny)
a )
— L
| Cannéng |
can !
Aa
b
Ab
a

Pudng kinh truc can

Hinh 7.17. Anh hudng ctia duong kind tric dén hiéu
qud diéu chinh bién dang khe can ciia cdc hé thong

uén thuy lc:
Aa- khodng diéu chinl dot voi triuong hop a (can
ngudi);
Ab- khodng diéu clinh dot var triong hop b (can
nong).

Trong thuc t€, hé théng CVC
lam viéc k&t hop véi cdc hé théng
tao bién dang truc bang thuy luc.
Phu thudc vao kiéu gid cdn, cdc hé
théng uén truc duge dp dung cho
cic truc fam viéc hay cac truc trung
gian (gid 6 truc) hodc cho ca hai.

Hiéu qua diéu chinh bién
dang khe cdn cba cdc he théng uon
thuy luc phu thude vao dudng kinh
va chiéu dai than truc (hinh 7.17).

Trong truong hgp dutng kinh
truc lén, thudng ¢ cic mdy cin
néng, cidc hé thoag udn truc chi
duoc 4p dung dé diéu chinh phan
parabon cua hinh dang khe cdn va
¢6 hiéu qua cao trong viéc khic
phuc do 16m hay do 16i cha khe can
{b- hinh 7.17).

Khi dudng kinh tryc nhd hon va du dai, dac trung cho cdc méy cdn ngudi, hé théng

uén truc ¢6 anh hudng déng thoi dén phan parabon va phdn ddi x(mg khong parabon cua khe

cén. Hiéu qua diéu chinh, trong trudng hop nay, phu thuoc déng ké vao chiéu rong cha bang

kim loai.

1ié théng CVC c6 thé 4p dung cho cic gid can 2 truc, 4 truc v 6 truc nhu trinh bay

tréen hinh 7.18.
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CVC2

Hinh 7.18. Truc cén CVC ¢6 thé dp dung & cc gid 2 iryc (CVC2),
4 truc (CVCH)va 6 truc (CVCo).

7.6. Diéu chinh két hop do khong do - déu ngang va doc cua chiéu diy bing kim loaj

Diéu chinh rieng biét do khong déng déu ngang va doc ctia chidu day bang kim loai

khong phai 1a phuong dn 101 uu. Mot s méy cdn hién dai xay dung trong nhimg nam gan

day duoc trang bi h¢ thong diéu chinh ket hop do khong déng déu ngang va doc.

Khi diéu chinh ket hop do khong dong déu ngang vi doc cua chidu day bang kim

loai, bai todn duge qui vé viéc xdc dinh don tri chia ba an s6 : do day cla bang kim loai sau

khi can h,. do khong déng déu ngang cla chiéu day 8h, ,, va lyc téc dung cla kim loai 1én

truc cén P. D& tim gid tri cla cde dai lugng ndi trén. ta cén giai hé phuong trinh

Sh,_ng =AS, + P

He phuong trinh (7.25) dudi dang vi phan

d(b\hl,ng ); d(Asa )+
dh, —ds, + -
M,

dP = £'(h, Jdh,

f

(7.25)

dp
M

(7.26)
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He phuong trinh (7.26) cho thdy, bat ky mot sy thay déi nio ciia mot trong ba thong
s6 h,; 8h, . P cling déu din dén su thay d6i clia do day va do khong dbng déu ngang cha

chiéu day bang kim loai.

Tir phuong trinh (7.12) ta co thé xédc dinh do bicn déi clia chiéu day bang kim loai

khi ra khoi truc can :

dh, = dS, ——— - (1.27)

Tir céc phuong trinh (7. 22) va (7.23 ) ta cé thé xic dinh tri 56 clia bién déi do khong
ddéng déu ngang :
" 1
_ d(as )———— - .
d(Ohht!g) d( SU) Mb dh-l (7 28)

H NlJII d(ah l,ng)

Ty s6 dh /d(8h, ). dac trumg cho bi¢n 461 cha do khong dong déu ngang va doc cua

chiéu day bang kim loal, goi 1a hé s8 truyén ké& hop. k. Thay d(AS,/d(@h, ) = k., Vao
(7.28),tacd:

Ko =1+ oKy (729)

K&t hop v6i phuong trinh (7.12), bicu thite (7.29) sé€ co dang

K., = &'Q_l,l\ﬂ_ )
sk ks"] M

(7.30)

2

Xét (7.30) ta thdy, hé s0 truyén coa gid can khi didu chinh két hop do khong dong
déu ngang va doc cia chiéu day bang kim loal (k) phy thudc vao tri 56 cha cdc hé s truyén
khi diéu chinh rieng & (K. Kon) va ty s0 gilta modun cing cta he truc va clua gid cdn
(/M) o

He s6 truyén ket hop 6 thé ¢é 11 s6 am hodc duong. k., > 0, kln trong qua trinh diéu
chinh. do khong dong déu ngang va doc ciia chiéu day bang kim loai cing tang hodc ciing
giam. k ; < 0, khi su gia ting cia mot trong hai dai Juong din dén su thuyén giam cua dai

luong kia.
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Khi he thong diéu chinh do khong déng déu ngang ngimg hoat dong (k. ,, = 0).1a c0

Mf
K.,=——7"—=- 7.31
~ 'Mgc(ks W]) ( }

Khi ca hai hé théng diéu chinh do khong dong déu ngang va doc déng thin ngimg
lam viéc (K, = 0. k= 0} :
ks k Mt_

=— 7.32
¥ M (7.32)

pe

Tir phuong trinh (7.32) ta thdy, khi chiéu day cla bang kim loai khong dugc diéu
chinh, bién déi clia lyc cdn s& gay nén bién déi cha do khong dong déu doc 1én hon bién doi

cha do khong déng déu ngang M; /M ln.

P, MN E‘)hI.ngz‘ssu"'P!‘M 1

=8, +P/M
P=f(h,} {‘ o+PMy:

Hinh 7.19. Anlt huiéng ctia bién doi lye cdn dén do khong déng déu ngang

va doc ctia chiéu day bang kim loal.

Hinh 7.19 minh hoa phuong phdp giai hé phuong trinh (7.25) bang dé thi. Khi diéu
kién cdn on dinh, d¢ day cua bang kim loai h, va lyc cdn P, dugc xac dinh bdi hoanh do va
tung do clia giao diém giifa dudng dan héi chia gia cén, h; =S, +P/M , vd duong cong

dan-déo ctia bang kim loai, P.= f(h,). Do khong dong déu ngang cha chiéu day, 3h,,,. bang
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hoanh d6 cta giao diém .gifra dudng thang dh,,, = A5, + P/M; va duong thing song song
véi truc hoanh, di qua P, Suthay 48i cha didu kién cdn (vi dy, nhiét 4o, h¢ s3 ma sat, fuc
kéo cang, ... } s& dan dén su thay d3i cia phuong trinh bién dang dan-déo (dudng gach ndi
p = £(h})). Trong trudng hop nay, lye tic dung clia kim loai lén tryc cdn s& tang dén Py va
do day clia bang kim loai ra khoi truc cdn s tang dén h|. Do lyc cin tang lén, xuat hién do -
khong dong déu doc dhy vaa sy gia tang cha do khong dong déu ngang d(dh,,,)- Vi modun

cimg cia gid cdn, M., nho hon modun cimg cta hé truc, M/, nén ¢h, > d(dh ).
7 7. Biéu chinh hinh dang cua bing kim loai

Diéu chinh bién dang tiét dién ngang (bién dang ngang) cla bing kim loai trong qud
trinh cdn néng ¢é hicu suat cac hon ci. Trong qud trinh cdn ngudi va can tigh chinb, diéu
chinh bién dang ngang 1a khong hop 1y, bdi 18 hinh dang cua bing kim loal s& bi thay doi
dang ké (do phing bi giam di). Néu c6 bicn ddi nao dé cia bién dang ngang trong tniong
hop nay, chi ¢6 1hé 1a do do khong phéng ban ddu cia phoi sau khi cin duoc gidm di. Céc
k&t qua nghién citu cho thay, bicn ddi clia do khong déng déu ngang cia thép ld va thép bang
can ngudi <6 duge 1a do sir gidm d6 khong phing ban dau cla phoi sau ldn cdn cho trude
xuéng mifc nhd hon do khong déng déu ngang ban ddu cua chiéu day tr mot dén hai bac.
Nhu vy, ¢6 thé coi rang, diéu chinh do khong déng déu ngang (hay bién dang ngang) cua
kim loai trong qud trinh can ngudi va cén tink chinh hau nhit khong duge thyc hién. Do do,
mot trong nhitng nhiém vu quan trong nhat chia diéu khién trong qué trinh cdn ngudi va cén

tinh chinh 1a phai thu duge sin pham 6 hinh dang phang.

Trong qué trinh cén dé1 xing, viéc dam bao cho van 16¢ thodt (van 16¢ cla kim loal
Khi ra khoi truc can) phan bG dong déu theo chiéu rong bang thép la diéu kién cin thiél dé
thu duge thép 14 vi thép biing phing.
v =V, (I+5) = const, (7.33)

trong d6, v,;, S, - tuong (ng van t6c thodt va do vuot trudc tai phan wr i cua bang kim loai; v
- van toc bién cia truc cdn tai phdn tir ti€t dién ngang i.

Trong trudng hop tong qudt, vy . S, 1a céc dai lugng bi€n thién theo chiéu rong bang
thép. D€ thu duge thép 1d va thép bang phiing, cdn phai dam bao sao cho v, (1+5,) nhu nhau
tai bal ky tiét dién ngang nao clia truc can. Viy,; = f(D), véi b, 1a duong kinh truc cén tai

ti¢1 dien ngang i, nén phuong trinh (7.33) sau khi ldy vi phan s& c6 dang :
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- - S
db, , db;g +Bp g, (7.34)
db db db
D¢ thoa min didu kién (7.34), ta phai dam bao sao cho :

vV, - Jy = const, (7.3%)

trong d6, v,, . i - tUONg Umg van téc vao truc va hé s¢ gidn dai tal phan tir i cba bang kim
loai. C4c bién s6 v, , p cling 1a ham ciia chiéu rong bang kim loai, nén phueng trinh (7.33)

ciing 6 thé viet dudi dang :

O, Seiy o, (1.36)

Phan tich cc phuong trinh (7.34) va (7.36) ta thdly, diéu kién dé thu dugc thép 1d va
thép bang phing duge xdc dinh boi dic diém phan b cla h¢ s6 gian dai theo chiéu réng
bang kim loai va cdc di¢u ki¢n dong hoc ctia qué trinh cdn (phu thudc vao hinh dang cta khe
cdn). RG rang 1a, chi ddm béo sy phan bé déng déu clia hé s6 gidn dai theo chiéu doc truc thi
chua do dé dat duge do phing cdn thi€t ciia kim Joai can. Cic phuong trinh (7.34) va (7.36)
ciing cho thdy, vigc diéu chinh hinh dang cia thép 14 va thép bang ¢d thé thuc hién bing
cach didu chinh bién dang ciia tryc cdn, clng nhur do vugt trude va toc di Kim loai vao truc

theo chiéu rong bang.

Hién nay, cdc hé théng ty dong diéu chinh hinh dang bang kim loai, dua trén cd sd
thay ddi bién dang cha dudng sinh hitu hi¢u, duge ap dung mot cich rong rdi. Hiéu suat lam
viéc cla cdc hé théng nay phy thudc teude hét vao do chinh xdc va linh hoat chia viec kiém
tra do khong phéng ctia thép trong qua trinh cén. Kiém tra mot cich tryc ti¢p do khong
phing cla bing kim loai trong diéu kien san xudt gap nhiéu kho khan va khong dam bao
duoc do chinh xdc cdn thiét. Do do, dé kidm tra va do do khong phéng cla bing kim loai,
ngudi ta sit dung phuong phép gidn (i¢p, dva trén co s0 do do gidn dat, van toc cdn va luc kéo
cang riéng theo chiéu rong bang kim loai. Trong s0 céc phuong phap hién dang dugc dp
dung, phuong phdp kiém tra do khong phang can ci vao dic diém phan b cila luc kéo cang
rieng theo chiéu rong bang kim loai duge dp dung phé bién hon ca. |

Diéu chinh hinh dang clia bang kim loai kéo theo sy thay déi bit busr mac du
khong dang k€, clia bién dang ngang. Cho nén, trong cic tai liéu k¥ thuat, cac hé 1 sng diéu
chinh hinh dang cilia bing kim loai con duge goi 1a he thong 1y dong diéu chinh . ién dang

ngang va hinh dang cta bang thép.
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> MD ! XUL
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c2O—L ] |

c.O A[e=ir A [E ! —

C, i r H_J ' ==

J C - Khoa ) L_L
’ b cl;iyfgutu Xa \

CKR _ diéu chinh 221 XCUL

Iuc kéo N

Hinh 7.20. So dé cdu triic ciia hé théng diéu chinh bién dang ngang

va hinh dang cua bang kim loai.

Trén hinh 7.20 trinh bay so d6 clia mot trong nhitg he théng tu dong diéu chinh
bien dang ngang va hinh dang clia bang kim loai, dugc trang bi cho mot s6 mdy cdn ngudi

lién tuc va cdn tinh chinh.

Trong hé théng trinh bay & trén, xung chi thi cho viéc diéu chinh bin dang cula
dudng sinh hitu hiéu la céc tin hiéu xudt phat tir cdc cam bién tir-di huéng khong ti€p xic do
luc kéo cang rieng(CKR), bo tri phia du6i bang kim loai, & khoang cach giita gid cdn cudi
ciing va mdy cuon. Néu chi s6 cha ca 5 cam bién do luc kéo cang rieng C,- Cs nhu nhau,
chiing to bang thép phang. Trong truong hop nguoc lai, do phing clia bang thép khong ddm
bao. Do khong phang clia bang kim loai ty 1¢ thuan v6i do chénh léch gitta cdc chi s6 cua cic
cam bién, hay 1a do chénh léch giita cac lyc kéo cang riéng do tai cdc diém khdc nhau theo
chiéu rong bang. Khi bang kim loai ¢6 bi€u hién khong phang, & ddu ra cia CKR xudt hién
su chénh léch giira cdc tin hiéu do luc kéo cang rieng. Do chéch léch giita cdc tin hiéu duqc

"truyén dén bo khuéch dai va xir 1y thong tin A. Tai day, tin hiéu dugc khuéch dai va so sanh
v6i miic chudn. Ti€p theo, do chéch léch tin hi¢u dugc truyén dén bo khuéch dai khong can
bing AN, sau dé t6i bo doi dién-thuy luc EH va dugc chuyén ddi & day thanh tri s6 ctia bién
di ap suat chét 1ong trong cdc xilanh thuy lyc u6n bd sung (XUL) hay chong uén truc lam

viéc (XCUL). Cic xilanh nay c6 chuc nang diéu chinh bién dang cta dudng sinh hitu hiéu,
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nhim giam d¢ khong phing cua bang kim loal. Méi lién hé nguge clia ap sudl chat long
trong XUL hay XCUL dugc duy tri nhd bd bién déi 4p suat DA. Tai day, moi thay déi clia
dp suat trong cdc xilanh thuy luc déu duge chuyén déi thanh tin hi¢u dién va truyén dén AN.
Khi ap sudt trong céc xilanh vuat khoi gidi han cla khoang diéu chinh, rote ap sudt RA sg&
chi 16 4p sudt & gidi han trén hay dudi. Trong nhiing trudng hop ndy, ap sut s& duge diéu
chinh tr& lai vi tr trung binh giita hai gi¢i han bing cdch dich chuyén cdc vit nén. Diéu cho
hé théng thuy luc duge bom tir nguén cung cdp ND. Kiém tra bing mét thudng sy phan bo
clia We kéo cang riéng duge trg giip nh& cong cu chi bio CB. MD la cong cu chi bao chat
lugng phan bd cla bi€n dang gidn dai theo chiéu rong bang kim loai. Trong ché do diéu
khién khong ty dong, tin hiéu diéu chinh 4p sudt trong cdc xilanh thuy luc duge dua dén AN
tir bo phin dinh lugng 4p sudt tir Xa DL.

7 8. Diéu chinh két hop dé khong déng déu doc, ngang cia chiéw day va hinh dang

ctia bang kim loai

Trén hinh 7.21 trinh bay cdc phuong thifc fam viéc clia hé thong diéu chinh wr dong
trén cd s& két hop gitra k§ thuat CVC va k¥ thuat uén truc lam viée & médy cdn thép bing
néng do hing Schloemann-Siemag (CHLB Ditc) ch€ tao. Cic phuong thic lam viéc nay cho
phép cin sanl phim ¢6 do chinh xdc cao va thoa méin dugc cdc yéu ciu khdc nhau vé san

phdm cdn clia ngudi tieu dung.

¢ mdy mdy cin néng thép bang dugc trang bi he théng diéu chinh ty dong néu trén,
chiing loai san phdm rét da dang khong chi vé chiéu rong. do day ma ca vé chét luong vat
liéu va hinh dang ti¢t di¢n ngang clia san pham. Do vay, ngoai hé thong diéu chinh do dong
déu cha chiéu day va do phing (hinh dang), can thiét phai mé rong khi néng lam viéc cla
mdy cdn nhdm ddp Uag cic yéu ciu dic biét khdc vé ching loai san phdm, nho ap dung k¥
thuat dich chuyén chu k¥ tryc lam viec dé tao kha nang k&t hop giifa cac ché do cdn khdc
phau trong qud trinh cdn mot bang kim loai, hoac dich chuyén mot phia cdc truc Jam viec dé
tao kha ning cai tién bién dang ngang cha bing kim loai tai ving mép bién. Cén luu ¥ rang,
hai phuong thitc lam viéc néu trén khong thé hoat dong dong thoi ma chi ¢6 thé luan phién

doc lap nhau.
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Piéu chinh bién dang Bién dang CVC
“cong” +udn truc

_ Bién dang s. phdm phu |

- Bién dang s. phdm &n
| dinh tir dau dén cudi

thubc vao muc dich st e
dung. |

—

Chat lugng

| S

bing. |
|
__._\ Piéu chinh d6 phdng I
e —
Hé théng CVC S
+Udn truc LV Dich chuyén chu ky - Khic phuc dé mai
+ Lam ngudi truc LV truc lam viéc maén truc & ving mep
i bang kim loai.
i 9 - Khic phuc d6 mai
Bién dang CVC man qua mic cuc bd.
“phing" hay _ Cén lién tyc bang kim
loai cé chiéu réng cd
e phong phap iy o of-
wong phap nay chi, ; =
jeack g | - Can bang kim loai vai
L fﬁe% hl@ldo_CEp_; N chiéu réng thay ddi
r Truc LV tru+ uén (réng ( hep / réng)

o

) : . . - Tai trong cf dinh trong

Dich chuyén mét phia truc Bign dang CVC dac biét N ol !

Jam viéc (b d6 lan @ ving +udn true LV sudt qua ‘"r:: clan_béng .
mép bing) al.

- Giam co muc dich do
phéing 4 viing meép bang kim
loai

Hinh 7.21. Cdc phitong thitc lam viéc ciia ciia hé thong diéu chinh tw dong
trén co sé két hop giita ky thuat CVC va ky thudt uén truc lam viéc

(thiét kécua Schloemann-Siemag).

Cac yéu cudiac
biét khac

Trén hinh 7.22 trinh bay so d6 diéu khién két hop do day, bién dang va do phéng clia

méy cdn nong thép bang (thiét k€ cua hang Schloemann-Siemag, CHLB D). Cic gid can

F3 dén F6 duoc trang bi cdc hé thong udn va dich chuyén (doc tryc) truc lam viéc. Tuy thudc

vao phuong thic lam-viéc duoc chon, bién dang cta khe can & mbi gid s& duge diéu chinh

theo mot phuong phéap nhat dinh. Trinh ty qué trinh diéu chinh ¢6 thé mo ta theo céc budc

nhu sau :

Cic s6 lieu vé ché do cén ciing nhu céc s6 lieu vé do mai mon truc, gian no nhiét tai

méi gid cdn dugc dua vao bo nhé ciia méy tinh xir ly. Bien dang mong mudn cua bang kim

loai ciing dugc luu trir trong may tinh diéu khién. Trén co sd cdc so liéu nay, céc gia tri cla
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do uon va do chuyén dich tryc lam viec duge xdc dinh va dit trudc trong mdi hé thong dicu

chinh tuong ung.

Diéu chinh ’ Piéu chinh hinh dang (49 phéng} khic phuc dd mai |
bién dang mén hay b dé lan 4 vung mép bang kim loai l
|

e e e

F6

PRSI

Cac dung cu do dd
day (a), bién dang
(b), d& phang (€)

[:]

[\
1
E
2
|
|
|

Dat va khéng ché khe Pat va khéng ché bién dang = - - o : . .‘_‘__w &
can va tri 56 cla e ké 57 s — et

k 4

T |

Piéu chinh can bang

Piéu chinh vi tri

Diéu chinh dé udn truc

Biéu chinh bién dang

Diéu chinh d6 day

Piéu chinh dich chuyén true CVC

MAY TINH XU LY Ché db can ; luong €p. tdc db can, luc can
(tinh {oan), momen can, bién dang,

d6 phang
Théng sb thiét bi . kich thutic truc can

Théng s6 vé vat liéu can
Chiéu day, chiéu réng, Kkhdi
jggng, nhiét dé, cd tinh

@t LN

Hinh 7.22. So do diéu khién két hop do day, bién dang va do phang ctia may can néng thép
bang (thiét ké cua hang Schloemann-Siemag, CHLB Duic).

Ngay sau khi phoi thép di vao méi gid cn, hé thong diéu khién bat ddu xdc dinh va
khic phuc do chéch lech chiéu day (so v6i gid tri dinh trudc luu trif trong may tinh), gy nén
b&i su thay déi luc cdn. Tuong hé thong diéu chinh bién dang tai moi gid can bat dau xac
dinh va Khac phuc do chénh léch bién dang ciing do su thay déi ca luc can gay nén. Phan tur
diéu khién cudi cung phuc vu cho diéu chmh bien dang la hé thong uén truc lam viéc. Moi
tac dong cua hé thong uén truc, nhu da dé cap O trén, c6 anh hudng dén phan parabon cua

bién dang khe can.
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Anh hudng cua sy thay d6i luc cdn dén bien dang khe cdn c6 thé tinh todn trude,
Tuong iy, ta ciing o thé xdc dinh trudc do hiéu chinh luc udn truc cén thiét, AP, dé b lai
do bién ddi cua Juc can, AP, do Iue ké ghi nhan. Quan hé¢ giita AP,/ AP va chiéu rong clia
bang kim loai duge trinh bay trén hinh 7.23. Mot khi xdc dinh duge do hi¢u chinh AP, tai
méi gid can va tai bat ky tho didm nao cla qué trinh cén, h¢ thong diéu chinh s& giit cho
bién dang khe cdn cd dinh, mac cho luc cdn dao dong .

Ta c6 thé 16m (it quéd trinh diéu ' .

" Hé s6 higu chinh

chinh trén don gian nhu sau : ] AP AP

e Phan tich gid tr1 hue cén do duoc,

xdc dinh do dao dong AP;

e Xic dinh do hiéu chinh luc udn truc -
AP, theo dudng cong tinh todn trudc g

o

(hinh 7.23} o

e Diéu chirh luc uén tryc dé giir cho
bién dang khe cdn cd dinh. g
o
Khi hé thong uon tryc dat i bién -

cha mién didu chinh, hé thong dich

chuyén truc CVC s tu dong 1am viéc dé g_L
' . N . R . : S T 1 T T ™1 1
thiét tap lai khoang di¢u chinh cua hé -0 300 1200

thong usn truc (chuyén hoat dong cla Chiéu rong bang kim loai, mm

T 1
1600

hé thong udn truc vé gilfa mién diéu
chinh mdi). Hinh 7.23. D6 hiéu chinh hic uén truc cdn thiét
AP, khi xudt hién dao déng ctia twe cdn AP.

Sai 50 cua quéd tr-‘mh diéu chinh bien dang khe cdn c6 thé din dén nhimg bign déi nho
cGa hinh dang (do phing) bang kim loai khi ra khoi gid cdn cudi cung. Khuyét tat nay sé
duoc phat hién boi dung cu do do phing va dugc thong bido cho hé thong hiéu chinh binh
dang bang kim loai, h¢ thong nay s& hiéu chinh hoat dong cia hé thong udn truc ¢ gia cin
cudi cung sao cho bang kim loai sau khi cdn dat do phang cén thiét.

Sy mai mon cyc bo trén truc cdn € tao nen chc v& 161 trén bé mat bang kim loai va/
hoic 1am tang do day vung mép bang. Troag trudng hop can kim loai ¢6 & khang bién

dang 16n, 40 mai mon clia tryce can & ving mép bang kim loai ¢6 thé 16n hon do mai mon ¢
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giira truc dén 40%. Viéc sit dung cac truc cdn bi mai mon nhiéu cd thé dan dén sy cong,
vénh khong thé khéc phuc ndi clia san phim, dic biét trong trudng hgp cdn nguoi. O cac gia
can c6 hé théng dich chuyén truc, tic dong dich chuyén chu k¥ cla céc tryc lam viée ¢ thé
tao nén sy phan b6 mai mon déng déu hon theo chiéu dai than truc, do dé khac phuc dugce
mot cach ding ké cdc kKhuy€t tat cua san pham do mén truc gay nén, dac biét trong trutng

hgp cén thép khé bién dang.

(3 may cén thiét ké theo 5o do hinh 7.22, téc dong dich chuyén chu k¥ truc lam viéc,
khong ddi ximg doi véi dudng tam can, dugc dp dung cho miot 56 ché d6 can ¢ hai gid cdn
cudi cling. Phu thuoe vao ché do cdn, ¢ thé sir dung cdc truc lam viéc CVC véi dac tinh diéu
chinh phing hay cdc truc hiah tru. Trong trudng h'qp cic truc CVC, do thay ddi bién dang
khe can do dich chuyén tnic gay nén, sé duge tr dong khic phuc bang hé thong udn truc.
Tac dong uon s& duge ty dong tinh todn phir hop vor khoang dich chuyén cla truc, sao cho
khe cédn ¢6 duge bién dang mong muoa.

Bién dang liin dan héi cla truc lam viéc tai ving mép bang kim loai, dac biét trong
trudng hop cdn thép khé bién dang (cic mdc thép dac biét), s& dan dén hién tugng tang chiéu
day & ving mép bang. D9 chéch lgch cla bien dang ving mép bang kim loai so v&i dung sal
cho phép, ¢6 thé dugc khic phuc néu bién dang cuia tryc cdn duge gia cong thich hop, nham
lam gidm (g suft ti€p xic giira kim loai cin va truc & viing mép bang. Khi chiéu réng cua
kim loai cdn thay déi, truc can phai duge dich chuyén sao cho phén truc 6 bién dang duge

gia cong phi hgp, phn duge viing mép bing kim loai.

Cic truc CVC véi bién dang dic biét duge sir dung dé khic phuc hién tuong lin dan
héi tai viing mép bang kim loai. Khoang diéu chinh véi cdc truc nay duoc thiét k& sao cho
chiing cé do 18i nhd nhat tai vi tri tuong vng véi chiéu rong 16n nhat cta kim loai can. Khi
cin bang kim loai ¢6 chiéu rong nho hon, truc cdn cin phai dich chuyén vé phia cé doi 16
16n hon.

O cdc mdy cdn nguoi lién tuc, dé€ 'dam bao bang kim loai sau khi cdan dat chat lugng
cao vé kich thuéc va hinh dang, gia cdn cu6i ciing can phai dugc trang bi he théng xdc dinh
va diéu chinh d6 phdng. Vi du vé hoat dong clia hé thong nay dugc trinh bay trén hinh 7.23
(thiét ké clia hing Schloemann-Siemag, CHLB Dic). K§ thuat CVC dugc ap dung mot cach
hiéu qua cling véi viéc giam dudng kinh tryc 1lam viée 1ir 620 mm xudng 460 mm, cho chiéu
dai than truc 2440 mm. Viéc sir dung truc lam viéc c6 dudng kinh nho hon nham tao anh
hudng cla phan khe cdn dgi xéng khong parabon dén bien dang clia bang kim loai, nho k¥
thuat uén truc. Trong qué trinh cdn, tin hi¢u tir thi¢t bi do do phang (thong qua viéc do lue

kéo cang riéng) dugc chuyén dén mdy tinh dé phan tich va xir 1y nham xdc dinh do chénh
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lech ciing ciing nhu dang chéch léch, cdn thiét cho viéc chon tdc dong diéu chinh riéng ré
phu hgp nhat (x' va/ hoac x2 va/hoac x*). D& phuc vu cho muc dich trén, céc dic tinh diéu
chinh ciia hé théng CVC va ctia hé théng udn truc, dp dung cho moi chiing loai chiu rong
thép cén, dugc luu trir trong mdy tinh diéu khién do phéng. He théng CVC s& tic dong dén
phin parabon ctia khe cdn cho tat ca chung loai chiéu rong, con hé théng uén truc - dén phéan
khe cén d6i ximg khong parabon trong trudng hop cén cdc bang kim loai hep. Hé thong diéu
chinh vit nén s& hoét dong trong trudng hop do day clia bang kim loai khéng doi ximg qua
dudng tam cdn. Moi chénh léch vé do phéing con lai s& duge khic phuc bang hé thong lam
ngudi tryc da ving (c6 kha nang lam nguoi timg phén truc cdn).

Mach diéu khién vi

-

Gid tri danh tri, vit nén thuy luc

nghia, lugng ép ‘l

-

? Drmax Gia tri dat trude
Udn_ | Mach diéu
s pE Khién vi tri, dich
Gia tri danh nghia, chuyén truc
o=| dichchuyéntruc [ lam viéc

e
Mach diéu

khién ap sudt,
Gia trj danh | uontruciam
viéc

nghia, uén truc

I__.__==I_

Dic trung diéu khién |

Nhiét dé ban dau

A
Gia tri danh nghia,
r/.H. lam ngudi truc ?
C + Gia trj danh nghia
ns

RTHNT - ST | 3
1 - Phan tich toan Tinh toan lugng Xirly céc s6
x? x Céc gang chénh léch chénh lach ligu do

x!, x%, x*
X'| XZ X4
e ——— P it -~ 27N
e ——————— ‘ s ‘.-_.;

Hinh 7.24. So dé diéu chinh do phdng dp dung ky thuat CVC két hgp voi uén truc (thiét ké
ciia hang Schloemann-Siemag, CHLB Diic).
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Tée do dich chuyén truc, trong truong hop cin néng ciing nhur cdn agudi, phu thude
vio luc can va toc do cdn. Su dich chuyén truc phai dim bdo khong tao nén cdc vét han

ngang trén bé meflt bang kim loai va luc tdc dung doc tryc khong vugt qua gidh han cho phép.

Nhit 1a thdy qua vi du hinh 7.24, hé théng diéu chinh két hop giita k¥ thuat CVCva
k¥ thuat uén truc cho phép m& rong kha nang diéu chinh bién dang va do phang cla bang
kim loai. Mién diéu chinh cla céc he thdng ndy phu thude vao kiéu gid cdn. Hinh 7.25 ché _
thdy, khi s6 lugng truc cén trong gia tang tir 2 dén 6, mieén diéu chinh dugc mé rong r6 rét.
Diéu do duge giai thich bai su da dang cva viéc két hop bién dang gilfa tryc lam vigc va cic
tryc tya cling nhu sy m& rong phuong thic Yam viéc cla cic hé thong CVC va hé thong udén
truc (xem hinh 7.18).
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Hinh 7.25. Khd ndng diéu chinh cda cdc hé thdng két hop gifta ky thudt CVC

va k¥ thudt uén truc ¢ cde gid cdn 2, 4 va 6 truc.
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