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LOI GIOI THIEU

Trong nganh Co khi, trang bi cong nghé cd vai tré quan irong va gop phdn mang lai
hiéw qud kinh t€ - k¥ thudt 161 cho qud trinh ché 1go sdn phdm ca khi. Xdc dinh, lya chon,
thiét ké va tinh todn trang bi hap Ii la mot noi dung chuyén mon chinfe troug khdu chudn
bi cong nghé cho qud trink sin xudt ché'tgo sdn phdm co khi.

Cudn D6 gd co khi héa va tu dong héa ndy dugc bién soan voi muc dich chinh la
ding lam 1ai ligu hoc tdp cho mén hoc D6 gé theo chuong trinh dao tao k§ si co khi hé
dai hoc va cao ddng k¥ thudt.

Noi dung ciia cudn sdch tdp trung trinh bay phuong phdp tinh todn va thiér ké dé ga
mdy cdt kim logi trén co s két hgp van dung kién thitc va kinh nghiém cia cdc mon hoc
khdc thudc link vie chuyén mén Co khi ché tao mdy, gbp phdn ddm bao va ndng cao higu
qud kinh 1& ciia nganh co khi, phat hop véi diéu kign san xudt hién tai va xu hudng phdt
trién 141 yéu.

Cudn P6 gt co khi héa va tuy dong héa 1rinh bay nhitng vdn dé co ban sau déy :

Chicong 1. Thiét ké d8 ga chuyén ding trén mdy céng cu van ndng thong thudng

Cluiong 2. Dung cu phy

Chuong 3. D6 gé Idp rdp

Chuoung 4. D6 ga kiém tra

Clutong 5. Tiéu chudn héa va linh hoat hda trang bi cong nghé

Cluong 6. Trang bi cong nghé ding trong day chuyén gia céng linh hoqat va tw déng
héa ( FMS ).

Cuén sdeh ciing c6 thé [am 14i liéu tham khdo d6i voi k5 su, cdn bg qudn 1§ va nhdn
vién k¥ thudt trong nganlt Co khi. N6 do nhém gido vién B mén Cong nighé ché tgo may
( khoa Co khi, triedmg Dai hoe Bdch khoa Ha Néi ) bién soan.

Chiing t6i xin trén trong cdm on nhitng ¥ kién xdy dung cho cucn sdch dé ngi dung
ctia nd hoan thién hon trong ldn xudt bdn sau.

Cdc ¥ kién ddng gbp xin giti vé Nha xudt bdn Khoa hoc va K¥ thudt - 70 Trdn Hung
Pao Ha Noi va B¢ mén Cong nghé Ché tgo mdy trudng Dgi hoc Bdch khoa Ha No.

Céc téc gid



BAI MO PAU

CONG DUNG CUA TRANG BI CONG NGHE CO KHI
- PHAN LOAI

Troug yud trinh ché tao san phim o khi ngudi ta sit dung nhiéu loai cong cy lao dgng
véii k&1 cau v tinh nang k¥ thuat ngdy cang hoan thién hon; nhim nang cac chit heong,
tang ning suft vivha gid thanh ché 1ao san phim. Cic loai cong cu lao dong thudng duge st
dung trong qué trinh ch¢ 1go cic san phiim co khi bao gbm céc loal miy, cde Joai dung cu
v céc trang bi cong nghé ( gém cdc loai d6 g vivdyng cut pint ).

D4t vai khaw gia cong chi 1i€t co khi thi trang bi cong nghé 11 1an bo cde phi ting
Kkim theo may cong cu nhim mé rgng kha ning cong nghé clia mdy, tao diéu kién cho thue
hic¢n gud trinh gia cong chi1idt co khi vai hiéu qua kinh 1€ - k§ thuld cao.

Tuy thee két cdu v cong dung cta trang bi cong nghé ma ¢6 thé phan chia ching
thanh hai loai : frang bi cang nghé van ndng vitrang bt cong nghé chuyén dimg.

Bic di¢m cOa trang bi cong nghé van ndng la khang phu thuge déi tugng gia cong
nhit dinh va duge sir dung chi yéu & dang san xuat don chide va loat nho. Nguge lai, két
ciu vh tinh nang cla trang bi cong nghé chuyén diing phu thudc vio mdf hodc mgt nhom
361 trong wia cong nhit dinh. Loai trang bi cong nghé nay dugc sit dung chit yéu & dang
san xudit hing lout vis hiing khai, c4 biét con & dang san xuét nhoé va don chiée do yéu ciu
phai dat do chinh xdc cao. hoac khong ding ching thi khang thé gia cong dugc chi tiél co
k.

D6i v6i cac loal may cong cu duge dong trong qud trinh gia cong cét got kim loai.
ngud ta thudng st dung hai loai trang bi cong nght la dd gd gia cong ( trang bi cong nghe
dé gd dir duny o gia céng trén mdy cong cy ). Doi vdi qud trinh kiém tru chdt tegng
thursng phii ding dé gd kiém tra ( do gd do ), cdn doi véi qud winh Idp rdp sdn phdm 1ai
thudmg ding dé gd lip redp.

NGi chung, d8 gd 13 trang bi cong nghé cin thiét trong qud trinh gia cong, Kiém tra vi
lap rap san phim co khi. Trong cée loai d6 gd duge sit dung thi dd gd gie céng chigém 131 80
+ 9%,

D6 gi gop phin dam bio tinhr chdt ldp ldn cia san pham, nang cao mitc do6 co khi hiua
vit fir ddong hoa ¢Oa qud tiinh san xudl co khi.

D6 g gia céng la trang bi cong ngheé nham xde dinh chink xde vi i chinh vdc giifu
phoi gia cong vorf dung cu gia cong. déng thoi gifi vi tri d6 ong dinh rong khi gia cong.

Dé g gia cong 1ao diéu kitn md rong khd nang 1am viéc cila mdy cong cu; gidm thoi
pian phu nhd ga dai phoi nhanh gon; gidm thdi gian may vi co thé ga dat nhiéu phoi d€ gia
cong déng thoi; gép phan ha gid thinh sin pham; gidm chi phi vé luong vi khong chn tho
hie cao; dam bao tinh chil dong cha nguytn cong doi voi chat lugng gia cong (khong
phu thude vio trinh d6 va kinh nghi¢m chuyén mén cha the ), ddng thoi giam nbe sie lao
dang khi gd dit phoi gia cong ( dam bao thao ldc an tolin v ¢6 nang sudt cao ).

D6 g gia cong dwoc phan chia thinh d6 gd van ndng vi d6 g cluyén ding.

D6 it van ndrig thuding [ trang bi cong ugheé kém theo mdy cong cu nhu mam cap, €
16, mii lam v.v..



Ngodi ra. cin phan bi¢t hai khdi niém dé gd van ndig dici chinh v dé gd van ndny
fup giwp.

16 wi van ndng didn chink ( GV ) Ta trang by cong nghC ed k8t cdin ting vor mdi
whém ol 161 via cong rhdt dinh, con goi 13dd yd gia cong nhiom.

126 wid van wdng kdp ghép ¢t CVL ) 1A trang bi cong nghé 6 k61 cdu dige fdp ehép oy
cde com, bo phdn. chi 1é1{ Hindkien j trang bi cdng nghé tidn chuin dé gia coug it fout
chi 1iét cu thés cing mot Ie, cde linh kién trang bi cong ngh¢ ticu chudn vi phong phit cé
{hé duue 16 hop thanh mot s6 d6 gd khdc nhau va sit dung song song véi nhau.

Dpng o ping 1 mot trang bi cong nghé dé gid dat dung cu gia cong udn may cong
cu. Ty thee yéu clu sir dung ma két cdu cic logi dung cu phu s& b tinh chdt van wdny
hay chuven ditng.

B¢ dam bao chie nang Lam vige va bigu qua sir dung cla do gd v& cic mal ky thual
Vit kinh (&5 trude hét cdn phai lua chon va xde dinh hop 1y nhimg dé gd van mmg sén oy
con AGi v d gd chuyén domg lai phai (hict k& vi tinh todn ket cdu dé ea diing ngurcan Iy,
héa mdn vie yéu caa do nguven cong dat ra vé chal huomg, nang sudl v hicu qua cna qua
trinh ed dat Joi neong sdn xudt trén (it by san xuat, sau A6 phai gidqm sit va dica hinh
chat ché qué trinh ché o vi it nghiény do gd chuyen ding.

1ién nay, cong vie thiét k& v che 1po toan bo trang bi cong nghd cho maot sin
pham ca khi ¢4 the chi¢m & 80% khoi lugng Tao dong cia gud trinh chuan bi sdn xuid
cho san phdm dé; néu xét trong didu kidu cla trink dé sam xuft con khd phod bién 1 s
dung cong cy san Xudl thong thudng  khong dicu klidn NC hoac ONC ).

Gidi phip cong nghg tién Gi¢én thudmg bao pom

- NC : Numwerical Control ( didu khidn s6)

- ONC : Computer Numerical Cotrol { diéu khi€n 56 ¢6 trg gidp cita mdy tinh )

- CAD : Computer Aided Design ¢ thict k€ ¢6 tro gitp cua mdy tinh )

- CAM 1 Computer Aided Manufactusing ( gia cong ¢ rg gidp cla may tini)

Gidi phdp cong ngh¢ tién tién CADJCAM - CNC doi hoi phai ¢d von dau ar ldn,
nhung lai dang duge coi 1 gidi phdp hitu hi¢u & cde nude ¢d nén ca khi hign dai. Vé6i giai
phip nity, nhey c6 /6 théng diéu khien NC, CNC lind hoat va te ddng héde mid thasi gian va
chi phi chudn bi sdn xudl cho san pham co Khi giam nhidu, tae didu Kién sdng tho san
phim nhanh viy ddp tmg nhanh thi trudmg.

Noi dung cudn D3 gd pudy cdt kim logi bao gom pluony phdp dnle todn - thiét ké'da
i chuyén diutg plue v cde nguyen cong gia cong cdt got, kiém tra va ldp rdp theo
ngryén fde ddam bdo chat lugng va ndng sidt cia nguyén cong, ddam bdo két e ctia o
gdd 6 1ind cong nghe cao, dé ché o, thao tdac an toan, it 100 sire va sit dung 101 da ede
Lét e - lind kign téu cluuin,

Vi you ciu dé, cudn sdch ndy ¢4 tinh chat 1y thuy&t va tinh chit thye tién. déng
thévi ¢6 tinh chat cap nhat theo dinh hudng cong nghiép hoa va hién dai hoa.

Mon e D3 gd mdy cdt kim loai ¢d quan hé chat ché v&i cie mon klhoa hoe khide
(hude linh vue co khi, vi phuong dn dé gd duge thicl ke 1 k& qua van dung téng hgp cic
kién thic chuyén mon v& cong nghe co khi, an todn lao dong, khou hoe lao dong,lu dong
hoa qud tinh sin xual, co hoc ky thuat, stic bén vat ligu, mdy cong cu, dung cy cat got,
quan 1y kinh & co khi v.v...
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Chong mot

THIET KE DO GA CHUYEN DUNG
TREN MAY CAT KIM LOAI VAN NANG THONG THUONG

1L CO SO THIFT KE DO GA CHUYEN DUNG

1.1.1. Quan hé giita dudng 16i cong nghé, bién phap cong nghe va dang san xudt

Phict k¢ va viée thue hién quad minh cong nght 13 ndi dung cd ban cla khau chuan bi
cong nghe ¢hé 1ao san phém co khi. 36 luomg nguyen cong cila clia qud trinh cong nehd
phu thude vio duimg 16i thiet k€ nguyén cong. Thidt k& nguyén cong ¢ hai cach @ 1ap
trung neuyen cong hoae phitn t4n nguyen cong. Phuong phap 14p trung nguyén cong dac
trung hin 1ap hop ahiéu bude cong nghé thanh mot nguyén cong nhu vay s6 lugng nguyén
cong s& it Phitong phdp phan tdn nguyén cong the hicn bang s6 fugng nguyn cémy nhicu
nhumg s¢ bude cong ngh cile mBi nguyén cong lai it méi nguyen cong chi ¢d mot hay
hai budce cong nghé.

Xu hudng phdt trién cua ndn sin xudl o khi hicn nay 1 t3p trung nguyen cong d¢
tae dicu kign cho vice tr dong héa san xudt, 1ang nang suat lao dong, nit ngan chu k¥ san
xudl, don gian khau k& hoach va didu hanh san xudt. Ty theo dang sén xudl cy thé ma
noi dung cia vin dé tap trung nguycn cong sC khac nhau. Kbi san lugng it, thudng sut
dung céic thict bl van nang la chii y&u vi phdn I6n thai gian lam viée trong mét ca san
xudt phai dinh cho cdc cong vi¢e tha cong nhy thay A1 che do cat, thay dao, thay phot,
dicu khién méy, kiém tra ... Tl khi cé miy NC vi CNC thi kha nang tu ddng héa sdn xual
& Wmg nguyen cong véi san heong it duge md rong.. Cde may NC vii CNC ¢6 nang suiit
cuo vi icu qua kinh t¢ khi sw dung ching s¢ tang theo mike do @p trung nguyen cong.

1ii¢n nay, khi san xudt véi san leong it 6 thé xay dung va sit dung cdc trung 1am gia
cone, nghia i trong mot 140 ga dat phoi, chi ti¢t duge tudn ug gia cong nhicu bude cong
nehd mot cdch 1 dong trén mdy NC hoac may CNC. V&i trung tam gia cong, nang sull
duge nang cao, 10 ngan chu ki sdn xudl va tigt kiem dién tich mat bing san xudt. Tuy
nhicn, khi sit dung trung 1am gia cong, kha nang gia cong nhiéu chi uet, nhidu dao cimg
mdl Lic bi han che.

Né&u san lugng 1on, phuong dn 13p trung nguyen eomg duge thue hi¢n chi yéu irén
cie méy ban ty dong hoae tr dong 6 kha nang thue hi¢n déug thoi nhidu bude cong nghd
& ahicu vi (i déng thai 1am cho (hoi gian phu trimg v6i thid giap gia cong <0 bau.

Phuong phdap phin tin nguydn cong thudmg chi st dung khi san lugng lém. Viée st
dung thict bi phii ty theo dicu kien san xudt cy thd. Thutmg hay &p dung cic phuong
phip sau :

- Sit dung thi¢t bi chuyen dung don gidn.

- Sit dung thidt bi van nang k&t hop vGi d6 pd chuyén ding.

- Sit dung ddmg day gia cong dé thay d6i ( dudmg day mém hay dutmg day gia cong
nhém ).

Phuong phdp phim tdn nguyén cong 140 didu kién chuyén mon hda chd lam vide dé
ninlg cao nang suit lao dong. Ty theo didu kidn sin xudl cu thé mi pharong phdp phan
1an nguyén eong ¢ thd hi¢n 16 wu didm cua né. Nhuge diém cha yéu cua phuong phip
nay Lt cong vige thue hign 6 timg chd lam viee rat don dicu, cong nhan khong phai dong
o nlidu nen dé ¢6 cam gide chdn cong vice. Vi vay khi 4p dung phuong phip phin tin
ngtvén cong can chi ¥ nang cao trinh 0 co khi héa vi (g dong hoa ché lam vice. Phutong
plidp ndy tao dicu kién xdy dung nhanh gon cdc day chuyén e dong khi san lugng 16m.

‘Tém lat, dudmg 103 va bién phap cong ngh¢ phai duge lfa clvor hoply nham dam biao
cie chi ticu vé chal ligng vA nang sudl ty theo san luong vi dig ki€n san xudt cy the.



‘Frong san xufl ¢6 thé ap dung cdc bign phép khdc nhau dé tang nang sufl nhu cde bign
phép gidm (hdn gian gia cong cu ban { T, ) vi cdc bién phép giam thai gian phu ( T )

Pé vd eia cong cit got duge it dung vai myc dich dam bao vi i chinh xdc vi 6n
dinh cua phoi so vdi mdy va dung cu cat déng this dim bao cho qua trinh ed dat thuin
losi. nhanh chéng. 1ant giam (hai gian phu dén mire t8i da <6 thé.

1.1.2. Qud trinh ga dat phot trén mdy cdi kim logi

Chi 1i&t gia cong c6 nhidu bé mat, trong quéd trinh gia cong moi bd mat cé chife mang
khéc nhau, trong dé bé mat ding dé xdc dinh chinh xdc vi trf cua phoi so v may vidao
@o0i 11 mat chudn, b¢ mal kep chat phoi nham gilr ding vi tf d xéc dinh clia né so véi
méy vi dao goi 1a bé mat kep chat v.v...

Qud wwinh g4 dat phoi gom hai giad doan dinh vi phoi va kep chat phoi.

Pinh vi phoi 1a xdc dinh vi uf chinh xdc clia phoi so véi mdy v dung cu cal. Vi dy,
kbi pliay mat A ( hinh 1.1 ), phot duge dinh vi bang mat B dé dam bdo kich thude pia
cong 11 ; dung cy cat duge dicu chinh theo kich thude gia cong ma go¢ kich thude la
ban méy, tring vOi mat B cia phoi.

Kep chat phéi 12 ¢6 dinh vi o cha phoi kKhong cho né roi khdi vi tri di dinh vi vong
suét qaa trinh gia cong dudi e dung cha lye cat. Khi gd dat trén mam cap ba chiiu
dinh tam ctia mdy ti¢n ( hinh 1.2) cfing g6m hai giai doan :

- Sau khi dua phoi lén mam cap, quay fay van dé cac chau kep di vao. Khi ba chiu
kep vira tip xtic va1 mat chudn, chiing s& dua thm chi 1ét trong vdi tam true chinh mdy,
d6 12 giai doan dinh vi phoi.

- Khi (iép tuc quay tay van dé céc chau kep an vio chi tiét tao nén Yue kep sac cho
phai khong the dich chuyén duge trong sudt qué trinh gia cong dudi 1de dung clia lye cat,
dé 1a giai doan kep chat.
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Hindi 1.1. Dinkr vi phoi dé phay Hinh 1.2. Gé trén mam cdp bu clidu

G4 dat hop 1§ 12 mot yéu cau quan trong clia viee thigt k& qui trinh cong nghé gia
cong. Khi dii khong che duge céc nguyén nhan khdc sinh ra sai 86 gia cong trong mdl
muc do nhat dinh ndo dé thi do chinh xdc gia cong dat duge chi y&u 14 do qua trinh gd
dat quyét dinh. Chion dugc phuong 4n gd dat hop 1§ s& gidm duge thad gian phu, dam bao
do cing vitmg cua he thong cong nghe, ning cao che do cat va gidn duge thdi gian 2ia
cong ¢ ban. €6 hai phuong én gé dat: ra gd vh g dong dat kich thudce.

a. Plutong phdp ra gd

Phuong phép ndy cé thé thyc hi¢n bang hai cach 1a r rye tigp theo may v ri theo
ddu di vach san. Du bang cdch nao thi cong. nhan ciing phai ding mat thudmg v6i cic
dung cy nhu mi v, ban ré, déng hé so ... ra theo mat chuan hoac dan da vach sap dé xdc
dinh vi uf cita phoi so v6i mdy hoac dao. Trén mot s6 may ¢é do chinh xdc cao ( ndy doa
1oa d¢ ), cong nhan ¢ thé quan sét qua ong kinh quang hoc. Vi du, khi gia cong 16 d cua



bac 1éch tam ( hinh 1.3 ) tr2n mam cap bén chau, phai 1igh hanh ri dé dam bao 1am 15 O,
tring vdi tam trye chiith clla may.

Phurong phép ra t6n nhicu thai gian, nang suat thap, do chinh xdc dat duge khong cao
vivdimg trong san xudt don chiée. oat nho hoac ding trong cdc trudmg hgp mat phoi qua
tho khong the sit dung dé ga.

b Pludouy phdp ti dgng dat kicl thude

Theo phuong phap ndy dung cu cat ¢6 vi trf tuomg quan o6 dinh so véi vat gia cong
(ke B vi tri 04 diéu chinh sdn ). Vi tri ndy duge dam béo ¢ dinh nhd co ciu dinh vi cia
d6 gd. Kich thude can dat duge clia phoi dam bao nhé didu chink trude vi trf coa mity, dao
so vO1 mat gia cong. Vi dy, khi phay hai mat vuong géc v6i nhau bing dao phay dia ba
mat cat réne mady phav ngang ( hinh 1.4 ).

Dao dd duge didu chinh sdn so véi cic b mat cia 06 gd Gép xGe vai mat chuan cia
chi (i€l d¢ dam bdo cdc kich thude a va b,
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nie 46 chu mot vat ran K kha vdl trong khong gian



nang di chuyén cha vat rin theo phuong dé ma khong bi bl k¥ mdt can rd nao. Tuy
nhicn trong pham vi cong ngh¢ ché tac ity khaii niem niyy can duge b6 sung véu ciu vé
uiGi han kich thude kbi di chuyén.

BE gia cong mdt mat ndo do trén ¢hi G, vi Ui teong déi ¢lia né 50 v6i mdy hoac dao
phdi duge xde dinh holm todn, nghia [ phai xdc dinh ¢a siu bac ur do. Vi du, mat Khoi lap
phuomg dat trong toa do B¢ cde ( hinh 1.5) d& xdc dinh vi trf cita nd phai phdi han ¢he ¢a
séu bae tu do nhu san

- Mat phang xOy han ch€ ba bac 1y do. Bicm 1 han che bac W do theo phuong Oz,
Dicm 2 han ohé bae nr do quay guanh Oy. Bidm 3 han ¢h¢ bic wrdo quay guanh Ox.

- Mat phang vOz han ch¢ hai bac u do. Pidm 4 han ¢he bac wr do tinh tica heo
phuong Ox. Piem 5 han chd bac nrdo quanh quanh Oz

Cin ¢l ¥ rang, phai ¢6 didm 1 (hi didin 2 vd 3 mdi ¢é 1ae dung ndi trén. Néu Khong
e diém 1 mi chi o6 didm 2 hoac 3 thi né chi han ¢hé bac nr do tinh ticn theo phuong Oz,
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Hink 1.6. Nhitng vi du khi dinfi vi chi 1161 hgﬁ ché cdc bae i do kide nhan
. Han ché 3 bac s do ;b Han ché' @ bde tif do
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A Mt dinhovi [ B Mt gia cdng | mwi . Khoi V hode chot dink vi,
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Pidm han ¢hé bac tu do quay xung quanh mot true nio dé nén dat cang xa diém (ht
nhit dd o cing 10t, déng (hoi nd cing véi didm (hie nhidt khéng duoe phép tao thanh
dudnge thang song song vai true mi n6 cin han ¢he bac w do chéng xoay.rdi ki nd cin
tae v truc mot gde cng gan 90° cang (Gt Lam nhu vy <6 kha nang dat duge d6 chinh
e vao hun.

- Mal phimg 2Ox han ché mot bac e do <on a1, bac ta do tinh 1i¢n theo phuong Oy
binig digm 6.

Thue ra cde mal phang déu ¢6 kha nang nhu nhau, déu ¢ the han ché ba bac 1w do,
nhimg cdc mat phang yOz v zOx ¢hi han ¢he 2 vac 1 bae 1y do vi ¢dc bac e do khde mi
chiing ¢6 khd nang han ché dd duge mat phangr xOy trurde dé han ché rdi. Thong thudmg
mat phang han chd ba bac wr do phai do i6n dé ba dicm 1, 2. 3 (o inh mdt tam gide
chan & dé dam bio t the vimg ving cla chi iét. Mat phang han chd ha bac wr do ¢é the
hep nlumg did d€ hai diém 4 va 5 chng xa nhau cang 161

Vice ade dinh mat phang nde, han ché bao nhidu bac e do 12 hop 1y, trude hét plan
can o viro ciac yeu cdu ky thuat ey the cia nguyén cong cdn gia cong, sau dd Lo kha nang
tao the dime vitng vang cher chi Gt can dinh vi.

Khi dinh vi khong phai bao gidr cimg ¢an han ché ¢a 6 bac wr do. Vi nguveén tiw ¢hi
can han ¢hé nhimg bac ur do nio ¢é anh hiong dén yeu cau k¥ thuit gia cong.

- N&u ¢iin phay mat phang B sao cho dat kich thude IF (hi chi can dimg mat phiang A
[un chudn dé han ¢hé 3 bae e do Ly da (Chinle 1.0z ).

- Khi phay ranh then trén sudt chicu dai doan true <6 dudmg kinh D, dae kich thude 11
vii b ddng thdi dam bio hai mat bén cua ranh then d6i xdmg nhau qua mat phang dimg
¢hita dudmg (rue 1am, céin phai han ché 4 bac ny do bang hai khéi V ngan ¢ binh 1.6b ).

_ N&u rinh then ¢6 chidu dii | < L. vi cdch vai true mot doan 1, thi-phii han che (hém
bac 1y do tinh 1ién doc truc ¢lia chi 1E nhdy G mal vai A vao mat ddau khat V ( hinh 1.6 ).

- Ndu gia cong 18 B ma khodng cach tam cla nd dén 18 A T a véi veu ciu dutmg noi
1am ca hai 16 nAm trong mot mat phang thing ding chia ¢hi ti€1 théwh hai phan déu nhau
thi phai han ché ¢d 6 bac W do (hinh 1.6¢).

- Khi chi 1i¢1 ¢6 dang dia, néu can phay mat B sao cho vuong pée véi mat A va dat
duge kich thude 111 chi can han ¢hd 5 bac ty ( binh 1.6d ).

Tuy nhién rong nl_iiéu trudmg hop d¢ g dat nhanh, giam thdt gian phu, nang cao
nang sudl ngudni ta od hé han ¢he ca 6 bae e do khi dinh v

Phai luon luon nhd rang, mdi bac a do khéng duge phép han ché quid mdt lan vi nhu
vy sC gy ra hién teong sicu dinh vi, Tam ¢ho vi i cita chi tiét khone ding vdi yéu ciu
dinb vi v giy ra ph& pham.

1.1.4. Quan hé giita thiét ké cong nghé va thiél ké do gd gia cong

Sau khi di thidt k& cong nghé ( thict k& inh 1y nguyén cong va 1hi€l k& nguyn
cong) can phai thigt k& d6 gd cdn thict. K&t cdu d6 gd phu thuge vie dubmg 101 cong nghe
i duge xéc dinh 13p trung hay phan tin nguyén cong, mie do wr dong héa dén dau...

N&i chung Kbi thidt ké dd gd, ngudi thict ke phai nam vimg mue dich vi ndi dung
cUa qué tinh cong nghe, tén ¢o s¢ d6 cu thé hda van dé gd dat ¢hi ¢t cho timg nguyén
cong. Nhu vay n0i dung caa thict k¢ do gd gia cong cal got bao gém nhimg ndi dung sau :

- Cy the héa so dé gd dal ehi Gt gia cong vhu nguyén 19 dinh vi, kep chat, k¢l ciu
¢l ching vit phéan b cac phin dinh vi v kep chat.

- Chon két csiu chinh xde clia bo phan dinh vi chi 1€t gia cong, nén chon cdc ket cau
da duoe ticu chudin hda vié hinh dang vakich thude.

- Xic dinh t 56 hee kep cn thiét.

- Chon k&t eflu chinh xde clia bo phin kep chat chi 1i¢1 gia cong rén nguyén ie 1an
dung cie k61 can da ticu chuin hoa.
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- Xiic dinh ket cdu ciia cdc bo phan khdc nhu ho phan dan huéng dung cu cat, bd
phan phan d¢, than d6 ga, d& dé gd ..

- Téng hop ¢de bo phan riéng bict da chon thanh dé gd hon chinh, xic dinh céc kich
thude éng the cla dd ga nhu chi¢u dai, chidu rgng, chicu cao cha do gd.

- Xde dinh sai s6 cho phép khi h€ tao, 1ap rip va didu chinh dé ga.

- Quy dinh cic didu ki¢n k¥ thuat 98 ch¢ tao, 1ap rdp vi nghiém thu do g

1.1.5. Cdc thanh phdn chinh ciia d6 gd gia cing cdt got

Ty theo tinh chit coa nguyén ¢6ng, d6 g gia cong cin thidl k& <6 ket cau cy thé
bao gém nhidu bd phan khice nhau.

N6 chung k6t cfu cu thé cua mol dd gd gia cong cat got thudmg bao gbin cde bo
plian sau :

- Cor ciu dinh vi phoi.

- Cor ciu kep chat phoi.

- Cos cdu din huéng dung cu cét hoac eo ciu so dao.

- Co cdu phan dé 46 gi.

- Ca cdu xde dinh A6 gd lén mdy cong cu.

- CorJau kep chan d6 ga 1én mdy comg cu.

- Than dé p4, d& d6 pd. .

1.1.6. Sai s6 gd ddt phoi trén do gd gia cing cdt got
o, Khdi niém vé sai 56 gd ddgt

Pray 1a sai s& xudt hién trong qud trinh gd dat chi i€l gia cong. Sai s6 ga dat bao g6
céc thinh phan :

- Sai 56 do viée dinh vi chi tiét khong ding ma thue chat [ sai s6 do viée chon chuan
khong hop ¥ gay ra, Ky hiéu la s, (sai s6 chudn ).

- 8ai 86 do qud trinh kep chat ¢hi 81 gay ra, ky hiéu la g, ( sai s6 kep chat phoi ).

- Sai s0 do viée ¢hé o, 1ap rip, didu chinh db ga v trang thdi mon cta no gly ra, ky
hidu 1, (sai s6 dd gd ).

- Nhitag sai s6 riéng bict ndy ¢ thé gy ra sai s& trén chi ti€t gia cong theo cdc
phuong khic nhau. Vi viy, trudng hop chung sai s6 gd dat phai duge vict dudi dang vecton

L N T
€ = E. + & + £y
b, sai 8¢ cluin g

NI ta di hict, néu thue hién duge dé ding cac kich thude do ngudi thict k& da cho,
thi v& mot mat nao d6 bin thiét k& ¢6 tinh cong nghé cao. Trong mdt so rudng hop, do
yéu ciu lun vige cia chi tiét, chudn thi€t k&, chudn cong nghe ¢ he tring nhau hoac
khong triing nhau. Néu chiing tring nhau tifc 13 d& thé hign 16t quan diém cong nghé trong
cong tic thiet k€. Khi sin phdm dang ché tao, ngudi thigt k& phai thé hign né thong qua
mot sa kich thude, nhung khi ché tao dé hinh thanh cée b& mat gia cong mot cich hop 1y,
gidm sai 58 gia cong, bude ngudyi cong nghé phai can c1f vao yéu cdu dé thh todn Tai mot
6 kich thude da thiét k€ cho phi hgp vai yvéu ciu ché tao. Nhar vay rong qudi trinh cong
nghé, cic kich thude ghi trong ban v ¢hé tao 12 kich thude ¢é hardng.

Vi du : kli gia cong kich thudc 100**! ( hinh 1.7 ), ta phai xem xét dén sy hinh thanh
kich thuée do, nghia la gia cong mat A trud hay mat B trude. Gia tha gia cong mat A
truce vdi mGi gia cong mat B dé hinh thanh kich thude 100 | Nhue vay kich thude nhy
duge hinh thanh theo hudng tir A dén B va A duge goi 13 goe kich thude. Gaoe kich thudce
¢6 thé iriing hay kKhong wiing véi chudn thiét k& ( khong tring néu nguyén cong hay budc
cong nghg sau cdn gia cong lai, 1un né thay déi ).



Vé mat cong nghg, géc kich thude va chufin dinh vi ¢6 thé ting hay khéng tung
nhaw. Khi chudn dinh vi khong tiing véi gde kich thude s¢ sinh ra sai s6 chuan va anh
hudmg dén kich thude gia cong.

izm@
e
)

.r//"(

}-/,

/

W
/ /4 / |
//// // SIS

T
F| S

Hinh 1.7. Sue hinh thanh kich ]
thitée cong nghé Hinh 1.8. Sy hinhi thanh sai s6 chndn

Trén hinh 1.8 thé hién su hinh thanh sai s6 chufn khi chudn dinh vi khong tring véi
goc kich thudc.

Khi gia cong mat N, d¢ hinh thanh kich thde A thi lic ndy chuin dinh vi vi géc
kich thude tring nhau, do d6 néu di didu chinh san vi trf coa dao cat vi gia thir né khéng
mon thi sau khi gia cong ca loat chi tiet, kich thude A wén ching déu bang nhau cho di
kich thude H thay d6i ¥ H dén H+3, . Tuy nhién cling trong trudng hop dé néu d€ dat
kich thude B thi e ndy chudn dinb vi 12 mat K khong trimg véi gée kich thuée ( mat M ).
Gace kich thieée khong <6 dinb va né cé khodng cach 161 mat chudn dinh vi K thay ddi wr
1] dén H+8,, . Trong khi vi tri chia dao <6 dinh ¢on g6c kich thudc M thay ddi nén kich
thudc B s& thay d6i trong pham vitr (H - A y dén ( H+dy - A ). Khi d6 sai s8 do vige chon
chusin K khong tring véi g6 kich thude M sC 1a &, vt goi 12 sai s6 chudn £.q, = dy -

Vi du trén da thé hign diéu kién sinh ra sai s6 chufin v gid tri cia sai 50 do. Ta 6
{h¢ dinh nghia v& sai s6 chudn nhu sau : Sai 56 chudn chi phdt sinh khi chudn dinh v
khang tritng voi gée kich thudc cdn gia céng va nd c6 gid ri bing lwgng di dong ciia
gbc kich thutde chiéu lén phutong kich thiroc thuc hién,

Thue chat, kich thuée cdn dat khi gia cong 13 khau khép kin cta chudi kich thude
cong nghe, chudi dé hinh thanh trong mt nguyén cong hay mot s6 nguyén cong, Cac
khan trong chudi kich thudc cong nght ¢6 (hé 1a kich thude thay ddi, ma sy thay 461 dd s&
anh huéng dén khau khép kin, hoac céc kich thude khong déi.

Goi 1, 1 khau khép kin cda chudi kich thude cong nghe thi ¢é thé bicu thi 1. dudi
dung sauw:

L= p(X\XyaKay e Ko Bpoily, sy ) (1.1
Trong dé : a, - nhifng kich thuée khong i cdn x,- nhiing kich thude thay ddi.

Khi tinh sai s6 chudn &, cho mot kich thuée 1. ndo d6 ¢é nghia 14 tim lugng bicn
dong ciia né khi nhimg kich thude lien quan thay doi.

Néu goi lugng bién dong coa kich thude 1. 12 AL, luong AL duge xac dinh bang 1éng
e lugmg bign dong cha cée kich thude licn quan thay ddi.
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AL =129 ax+ |20 axr L+ 170 A
ox, |OX 5 ‘E.}x,.
n -}(
AL = 3|98 ax,
=1 Cx.

Cic kich thude x, thudng bién dong trong pham vi dung sai 8, thi
~al G chudn ¢ la:
w At
et
00 x
RS

£

il =

- Plurong phap cuc néu - cite dut

Phuong phdp nayv duge dung trong san xuat don chiée va loat nho
khi do chinh xac khong cao lam. Theo phuong phap nay can phai:

+ Thanh lap chudi kich thude cong nghé. trong dé khau khép kin
[4 kich thudc cén tinh sai s6 chuan. Can chi v rdng mot chudi kich thuée
cong nghe bao gidy clng bat dau tir mat pia cong téi chuan dinh vi rdi dén
goc kich thude va cudi cling trd vé mat gia cong dé tao thanh chuodi khép
kin (hinh 1.9a}.

+ Giai chudi kich thude theo phuong phdp cue ticu - cuc dai,
nghia la:

.OX (1.2)

- Phutong phdp xde suct

Phuong phdp nay duoc su dung khi do chinh xic gia cong véu ciu
cao, trong san xudt hang loat va hang khoi. Trinh ty thue hién qua trinh
tinh toan cling giong nhu phuong phip trén nhung sau dé giai chudi kich
thudc cong nghé bang phuong phip xdc suit, nghia li:

[o =0

Ks. g, = \/Z K ox (1.3)

o Y
t=| (j'\|

K, - h¢ 56 phu thudc vao quy ludt phan bo cua kich thudge thir i
trong chuoi kich thude cong nghé. Thong thudng K = 1 + 1.5, Néu phan
h& theo duding cong phan bo chuan thi K = 1.

Céie vi du tinh sai 56 chian.

1) Tinh sai 6 chuan khi gia cong dat kich thude H,, H.. H, trén
chi tiét true ¢6 duwong kinh U ° va duge dinh vi trén khéi V dai co gée V
14



la ¢ (hinh 1.9).
+ Tinh H,:

H,=AO+OM=A0 + MN -NO

| ) .
H, = A0+ MN - AQ - --:-!"-}+MN—--
2.sin -
D ]
H|:d|+? l—— —
- 2.sinu
A

a-x +x,-H, =0

= H =a -x,+x, véi
D D
X] = xz = —
. 2
2.5in
2
. ol 3 )
+Tinh e, P =0 _9P L%
' 3, A0y 2
Ap dung biéu thifc:
5 e ! o 1
Bt = ZJ Pis - e
" 2 2 a2
Sin— sin—
2 2
+ Tinh i, coH.=D-H,;
D ] e 1
Ho=— 11+ Bt = — | 1+——
2 Lo -2 . @
2 2

+Tinhe,, o tacd H;=0OM=MN - ON;

a, = const
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i6

OA 1 :
Hi=MN- —1- — | =a -x,
' 2 .o
sin
2
& 1
Bty = 2| —
oo
sin
2
a)
M,
|
H, Hs i
— ;
XZ X‘f an
|
&

/

b)

g

Hinh 1.9 So de tinh suai xo chuan ki dinti vi tren ke v
alb bang cdoh gidi chudi kich thice cony nghe.
bl by cideh xie dinh heong di dong cia goc Fich thiee
O v phai duemg kinfi 1,2 O« e phoi duomg K D

nha



Tlong nhicu truong hop . khi so dé dinh vi khong qua phic tap (vi
du nhu & hinh 1.9), viéc tinh sai s6 chuin ¢é (hé thuc hién can cit vao
dinh nghia cua né. Nghia la:

- Sai $6 chuin ciia kich thuée H, fa luong di dong cia géoc kich
thudc A tlr vi ri A, dén A, (hinh 1.9b);

Eat, = AiA, =MA - MA, = MO, + 0,0, + QA - (MO, + 0,A,) =

DD 3 3
=0,0- (0,A,-0,A,) = 0,0, [ __7-J - — _.9 _
- - 2.8in -
2
21 . w
S -
2

- Sai $6 chuan clia kich thuée H, 1a luong di dong cua goc kich
thude B tir vi tri B, dén B, (hinh 1.9b):

oy, 7= BB,=MB, - MB, =0,B,- O,M + + (0O,B, - 0,0, +OM) =

D D . N
=0|02+(03132-OJB[)=0|03+( — 2] __ 88
- 2.81n—
2
=E -—l—+1
2 . @
sin —
7

- Sai 56 chuan cua kich thude H., li luong di dong cta goc kich
thudc O tir vi tri O, dén O,:

o
et 1™ 0,0, =

2.s;in9E
2

2) Tinh sai $6 chudn ciia kich thuée h khi ding mat dau va 16 lam
chuan. Mat dau ty vao hai phi€n ty han ch¢ ba bac tr do. L duoe dinh vi

bang chét tru ngan, tam chot vuong géc véi mat phang ctia hai phién ty
thinh 1.10).

Trén hinh 1.10a néu ban ddu dé am 16 chuan O, trung véi tim
chot O, thikhi gd dat.chitiét udn c6 xu hudng tut xuéng phia duéi do tong
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luong cua né kéo xudng, nhu vay 1am 16 O, (goc kich thude h) sé di

Tk

chuyén mot lugng - khe h¢ bdn kinh lon nhat gita 16 chuan vi chot

_ S_, & +8, +S
gé: 8\-‘[” = ()L()! — man e &y HITTH
2 2

Trén hinh 1.10b, tam 16 chuan O, néu dat & vi tri triing voi tam
chot ga O, vi ¢6 khe hg gitra 16 chuan va chét gd & cd hai bén phai va ben
trai (khe hé ban kinh) thi tam 16 O, ¢6 thé di chuyén vé ca hai phia phai
va tral moi bén mat lugng —’:;—“‘ bicu do co nghia la, goc kich thudc sé
dich chuyén mot lugng 13 S,,.. Lic nay ta cé:

(AR kA

Srthl = S = ‘Sc + 5! + S

ITAX mmim

Néu dung chét trdam dan hoi, chot sé luon ludn ticp xie véi 16
chuan, tam chét trung véi tam 16 chudn vi khong ¢6 khe hd giita 16 chuan
va chot gd, hoac néu diing chét con tity dong hudng truc thi tit ca trudmg
hop trén g, = 0.

v

D

Hinh § 10, So do dinh vi ki chidin da nr phidng dan va fo viong goc vor piat deiti
w} gia cong bang dao phay mdt déu rén mdv phay dimg. by gia cong bing dao phay mii
din trén mdy phay ngang: O,- tdm chét gi: O tdm I cluan.
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hér gitta 1 chuan va chot ga, hoac ding chot con ity dong hudng trye thi £, = 0.
¢. Sai 56 kep chdt phii, &

Sai 56 kep chat phoi xudt hién do lyc kep chat phoi thay déi gay ra va gid tri cha nod
bang hugng di dong cuia chudn goc chiéu 1én phuong kich thude thue hidn.

g = (Yo - Yaw ) . COSX { Ld)
frong do:
o - wée pidta phuong cua Kich thude thye hién v phuomg dich chuyén y ciia chuan goc,
Yrare + Yo - UGRE dich chuyén 16n nhft va nho nhit ciia g6c kich thudc khi lue kep thay
ddi tuomg g,

Sy dich chuyén clia chudn g6c 12 do dudi téc dung chia luc kep 1am bicn dang bé mat
chi 1idt dung 1am chudn dish vi Khi 0 tidp xide véi co cu dinh vi. Bing thye nghiém, gido
s ién si AP, Xocolopski di thanh lap duge cong thic xdc dinh bicn dang & vi tri \igp xiic
pifta bé mat cda chi 1161 véi d6 dinh vi la:

y = Cq" (1.5)
Trong do

C - b s6 phy thude vio vat lieu gia cOng va trang thdi bd mat 1idp xiic cla chi i€l
vt d6 dinh vi,

q - 4p lue rieng trén bé mat chi tiél tidp xiic voi d6 dinh vi,

- somi,n< L

® 5
pd g W E £
E E\ m

) X ! |
|

i 71// 0 Tnin  Imax q
Hinh 1.11. Quan hé gifta hiec kep Hinh 1.12. Sai 56 do hite kep
va chuyén vi thay doi sink ra

Qui ludt thay ddi tugng dich chuyén ciia chudin goc do luc kep thay ddi 1am bién
dang bé mat tidp xic cua chi i€t va d6 dinh vi duge thé hign trén hinh 1,11, Con titn hinh
1.12 14 mot vi dy vé sai 50 gAY 13 Y + Youn do Ic kep thay d8i tuong tmg tir gid tri o
nhat dén gid te) nhod shat, 1am kich thu6c thay déi ¥ I, dén M, -

d. Sai 6 do gd &

Sai 86 d6 ga £, sinh 1a do ché 1ao, lap rép d6 gd khong chinh x4c €, : do mon d6 gé
¢his y&u 1 do mon ¢o ciu dinh vi &, va do 1ap dat dé gi 1én mdy khong chinh xdc giy ra
£,y - thong thuong &y = 0,01mm. '

Sai 56 d6 gd c6 thé xéc dinh nhwr sau -

ST
64 = B + Bp T % (16)

Khi ché a0 d6 g, ngudi ta thudng chon dé chinh xéc cna db g4 cao hon do chinh

xéc cin dat cua chi tiét duge gia cong trén né it nhéit mot cép.



B¢ mon bé mat 1am viée cia 46 dinh vi phy thude vao vat licu cha né, vio vit licu
va trong lugmg chi tiét gia cong, vao trang thdi b& mat Gép xdc gitta chi tiél va co can dinh
vi, vdo didu kién gd dat chi niét trén d6 gd.

B¢ mon u cia bé mat lam viée cia dé dinh vij ¢6 thé xdc dinh nhy sau

o= i SN (1.7}

Trong d6 :

N - $6 lan ti€p x¥ic cia chi tiel gia cong vai dé dinh vi
P - he s6 phu thude vao hinh dang cia dé dinh vi, dicu ki¢n tiep xtic giita mat chudn
cua chi tiét va bé mat lam vide cia d6 dinh vi efing nhu tinh trang Jn viée cia chiing.

Sai s6 1ap dat d6 gd Ién mdy &, khong 160 lam. Khi dinh vi d6 gd 1o mdy phai didu
chinh khe bé & mat din hudng hay do déng tam wén cde true cia méy. Lic ndy sai 86 ed
dat 46 g4 Ién mdy phy thuée vio d6 chinh x4c cia dung cu do vio trinh dé tay nghé cia
ngudi do. Sai s6 d6 g4 nhidu khi rit khé xdc dinh vii thudmg kha nhé.

Nhar vay dé dat duge yéu cdu gia cong thi 16ng cdc sai $6 xuat hién trong qud trinh
gia cong phii nhd hon dung sai cho phép. Nghia la

Ao+ AT v 3AT +3N, vl Y A, <4 CL8)

Trong dé :

1 1
—+ =)

2 5 )

& ~ dung sai cho phép ctia kich thude cin dat,

£go - sai 56 gd dat thue 1€ xudt hicn khi g4 dat,

L4 S Ia‘,d ]=(

Aya - s2i 56 do bign dang din héi cia h¢ thong cong nght gay va,

Ay - sai 86 do didu chinh m4y,

A,, - sai s6 do mdn dung cu,

4, - sai 56 do bién dang nhiét cla he thong cong nghé gay ra,

2 Apq - t8ng sai s6 hinh dang clia phdi tén cde &t dien khae nhau.
Tir d6 ta ¢6 didu kicn c4n phai thda man nhu sag -

é‘xdi‘gg‘,|2\13;+£;+£;g

E i E
=J£c+"c'k+‘c’m+8fd+gchr {19)

Nhur vay dé théa man yeu ciu lam viec, nghia [ khi gia cong trén d6 g4 luén luén
dat duge yéu cdu k¥ thuat ciia chi a1, khi ché tao dé gd phai thoa man didu kién sau :

grm = J

€ - 841 50 ché 10

& el e el el (110}

1.2. b0 DINH V]

D0 dinh vi 12 cde chi tiét hoac co ciu cta dé &4, duoc b6 tri sao cho ki mat lam vige
cua chiing ti¢p xdc véi mat chufn ciia chi tiot gia cang thi vi trf coa chi 1igt duge xde dinh
chinl xdc so véi mady hoac dao.

Hinh dang, kich thutc va yéu ciu ky thuit cia dé dinh vi phu thude vio hinh dang,
kich thude ciia mat chudn va yeu ciu k¥ thuat cin gia cong.

Tay theo tinh chat ca mat chudn, dé dinh vi ¢d nhidu loai khic nhau,
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1.2.1. D6 dinh vi khi chudn la mdt phing

Khi chuin Ia mat phidng, d6 dinh vi chi tidt gia cong ;:Om cde loai chét ty, phign iy ..
Mé&i chét ¥ c6 kha nang han ch& mot bac tw do. Mat phang cdn han chéd 2 bac tu do lhl
diing 2 ¢hét t§, han che 3 bac tu do thi dang 3 chét 1¥. Mot phién 5 han ché hai bic 1w do.
Khi mat phang han ché 3 bac Ty do, dig 2 phign 1y.

Ty theo tink chit cia mat chudn, cé thd diing cdc foar d6 dinh vi khdc nhan sao cho

thuan tién vé mat ché tgo, sit dyng nlumg viin dim bao d6 chinh xdc gia cOng ciia chi tiet
ed dat 1éa chiing. )

a) b
d. chiot 1y D D )D , d)
Chét 1y dé dinh -
vi khi chusin 1a mat | J_ .

phang. €6 nhidu loai ¢

chdl 1y ¢ hinh 1.13 3. %
Trong d6 cdc logi a - -
vit b ding khi chugn =
1a mat phang the,
loni ¢ dimg Khi
chudn 12 mat phing
tinh. Chét ty duge
Llp u]u,p v6i than dé
24 ¢d thé tryc tiép
ll;g:‘“] éllh({l)]l\:fﬂ:l;]jll 3[:;;“ Hinh 1.13. Cdc logi chot 13 cing

: o

NN

) | S

7/
o
“

b} :

Hinli 1.14. Cdc logi phiéu ty
a. Phién 13 phdng ; b. Phién ty bdc ;o Phién ty xé ranh

Chét 1y ¢6 dudmg kinh D < 12 mum, duge ché tao bang thép cachon dung cy cé ham
hegng C = 0,7 + 0,8% va toi dat do cing HRC = 50 = 60.
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Khi D > 12 mm. ¢6 the che tao bang thép cachon ¢é him lugng C = 0,15 + 0.2%, 16
s khi thamn than dat do cimg HRC = 55 + 60,

86 chot 1y duge ding & méi mat chudn bang s6 hac tr do ma né cin han ché.

b Phién ty

Phien t§ [2 d6 dinh vi khi chuén 1a mat phang tinh ¢6 dién tich phi higp.

Phién 1y c6 nhiéu loai ¢ hinh 1.14 ). M3 loai ¢6 nhitng dac didm v pham vi g
dung rieng. Trén hinh 1.14¢ 1a loai phién ty ¢6 ket cau gon, nhe, sir dung ¢é higu qua
nhumg ché tao tdn kém hon cic loai khac.

Phi¢n ty thutmg lam bing thép ¢4 ham lugng cacbon (ir 0.15 + 0.2%, 161 saw khi tham than
dé dat d cting HRC = 55 =+ 60.
. Chot 1y diéu chink va chot 13 e hira

bay 12 hai loai chér 3 duge diing khi chuin dinh vi 13 mat phing the, sai s6 ctia phdi
Ién do cong ngh¢ ché tao phoi kém. Lic nay ding hai chét ty cling, ndt chét 7 didy
chinh nham higu chinh T vi trf cia phoi ¢ hinh 1,154 ). NCu mat chudn thé ¢é sai 1éch vé
d6 khong vuong gée véi mat phang chuin khdc cing duge ding thi phai sir dung chét ty wr
tua (hinh 1.15b ). Tuy loai chét ty ndy tiép xdc véi phoi 1ai hai didm nhtng né chi xdc

dinh mat bae nr do. 8 NS
;\\\\\,;.,\\\,N

ML o T R P R T

|

Hinlo 115 Chot 13 diéw chinhi (¢ ) va ché ty i (I )

—

L
N

d. Cliot 15 plu

Chét ty phu khong c6 14c dung dinh vi chi (i, nghia 12 khong tham gia han ché bac
1y do, ma chi ¢6 tic dung nang cao do cing vimg ciia chi tiét khi ga dat. Chot (y phu ¢o
nhiéu logi ( hinh 1.16 ). Khi &d dat chi tiel, chét ty phy & dang wr do, chua 8 dinh. Dudi
tdc dung ctia 15 xo 4, ch6t 1 ludn ludn tigp xic vdi mat ty cha chi tiet gia cong da duge
dinh vi, Chét 2, 5 va vit 3 dd o6 dinh vi tif clia chét | sau khi gd dat xong chi tar.

Hinlt 1.16. Cie loai chét 1y phy
LChatey; 2.Clhét  hé fro; 3. Vitchinh ; 4. 10 xo 5. Chot
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1.2.2. D6 dink vi khi chudn 16 mdt tru ngodi

Khi chuin 1a mat try ngodi, d6 dinh vi thudmg ding 1 khéi V. Mot khoi V ¢6 (hé
dinh vi duge nhiimg phoi try c6 dudmg kinh khdc nhau.

Ty theo yéu cau dinh vi ¢6 thé ding khéi V ngan hay dai.

Khoi V ngén 1a dé dinh vi ma mat chudn un chi tiét gia cong chi tidp xiec véi nd
wrén chidu dii 1, véi L/D<] va han ché 2 bac tw do (1D - dudmg kinh cUa phoi, hinh 1.17a).

Khoi V dai c6 chiéu dai ticp xic véi mat chudn sao cho 1/D > 1.5 va ban ché 4 bac
1 do { hinh 1.17b ). '

a) '

Hinh 1.17. Cdc logi khdi V
o. Khoi V ngdn han ché 2 bac nit do ; b. Khéi V dai han ché’4 bdc 1 do

A |
\\\\—\w\\( e '

S

\\\\'lllﬁ’/

\\\\\«:-aa.\\\\\\\;\\\\\\\\\\\‘
% S 2 v

1. Ong kep dan hoi
Hinh 1.18. Mét s6 loai ony kep dan héi

Khi chugi dinh vi 12 mat try ngodi, néu gia cong trén nhém mdy tién thi d6 dinh vi 14
chc chin kep clia mam cap ba chiw wr dinh thm.

Khi chuin 12 mat try tinh, cé d6 chinh xdc nhét dinh, néu gia cong trén nhém may
tién hoac nhém mdy phay, d6 dinh vi con ¢6 thé 11 6ng kep dan hdi  hinh 1.18), 6ng kep
dan héi 12 mot loai co cAu ty dinh tam ¢6é kha nang dinh tam ( khodng 0.01 + 0,03 mm ),
cae hon mam cap ba chéu, )

611}_1 kep dian héi duge chi€ tao tlr cac thép 20X, 40X, YTA, Y10A, 9XC, thép 45. Cic
bé mat 1am vi¢c clia ching phéi duge t6i dat d¢ cimg 45 + 50 HRC.

1.2.3. D6 dinh vi khi chudn l& mgt tru trong ( 16 )

Ty theo yéu cdu vé gé dat va tjuhs chit cBia mat chuéin, ¢6 thé ding nhiéu loai d6
dinh vi khdc nhau.

Khi chuin 12 18 tinh, dé dinh vi thuomg ding 1a -

a. Cde logi chst gd

- Chot tru dii ( hinh 1.19 a ) ¢6 kha nang han che 4 bic ty do. V& két cau, chidu dai
phdn Jam viec 1. clia chét s€ 1iép xic véi 18 chudn D ¢ ty 12 L/D > 1.5. Néu phdi hgp véi
mat phang d¢ diuh vj chi ti&t thi mat phing chi duge han ché mot bac uy do.

- Chét try ngan ( hinh 1.19b ) ¢6 kha nang han ch& 2 béc ty do tinh ti¢n theo hai
phuang vuong géc v6i tam chét. Ty 1¢ L/D < 0,33 + 0.35.

- Chot tram ( 1.19¢ ), con c6 the goi 1 chdt vi, chi han che mot bac ty do.
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Y 74

dH7 |
m§
|

Hinh 119, Cac loat chét gd
a. Chét tra dai ; b, Chét try ngdn ;. . Chot tram
Vé két cau, chét trdm twong ty nhy chdt try ngan nlung phén Lun vige cia né duge
vit bét di sao cho cde bé vt déi xing véi nhau qua mat phang tam chét.
Vit liéu diing ché tao cic loal chot gd nhut sau :
- Khi d_ <16 mun chét ga duge ché tao 1 thép dung cu Y7A,Y10A, 9XC, CD70.
- Khi d, >16 mm chdt gd duge ché tao i thép Crom - 20X, thim than dat chicu day
1Gp tham 0,8 + 1,2 mm , sau dé 16i dat HRC 50 + 55.
Lap ghép gifta 16 chudn va chot gd 1a méi ghép 1ong nhe nlumg khe hé nhéd nhal
7 ) décb thé gidm b6t sai s6 chudn.
hé
Con lép ghép gifia chiét gé vl than d6 gé thudmg I i"’_ , hoae H_;
k I
Ty thuge vao kich thude cin dat va vi trf tuong quan glua phoi so v&i dé dinh vi md
sai 0 chudn U‘ty ta s& khdc nhau. Trong bang 1.1 1A cong thitc tinh sai s6 chuén tuong ing

véi céc so db ga dat cu thé khic nhau ]\hl chuin 13 18 duge ga trén cdc load chdt gd khic
nhau.

Khi lap quy trinh Ldng ngh¢ gia cong cic chi tiét dang h()p, ta thudmg chon chuan
thong nht 13 mat phang va hai 16 chudn phu, trong d6 mat phang han ché 3 bac wr de,
¢hét tru ngéan han che 2 bac ty do, chét wdm han ché 1 bac tr do chdug xoay xung quanh
tam cia chat try.

Yeu cdu vé do nhdm bé mat ¢ia mat phang 1 chudn phii ¢6 R, = 0,63 + 0,25 Ham,
d6 chinb xdc cia hai 18 lam chusn khong thap hon cap 7, d6 vuong géc. gifta mat phang
chudn va hai 16 claan phu ¢6 sai lech < 0,02 / 100 mm.

Goi : L - kich thuwée danh nghia khoang cdch giita hai 16 1am chuan v hai chét dinh vi
én 46 gd (mm ),

+ 3, - dung sai kKhodng cach 1am giia hai 18 ( mum ),
+ &, - dung sai kKhodng cdch tam giffa hai ch6t dinh vi ( mm ),
2A, ., - Khe hd nho nhat gida 18 1 va chot dinh vi (mm ),

2A 10 - khe ha 5ho nhat giita 18 2 v chét dinb vi (mm ),
d,, - dudmg kinh chot dinh vi ( mum ),
d,, - duéng kinh 186 cfn dinh vi (m ).
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Trong truémg hop xdu nhat 12 khi 1a khi khoang cach gitta ha tam 16 160 nhat con
khoang cdch giita hai chot dinh vi bé nhat (hinh 1.20), khe ha lap ghép gitra cic 16 va cic
chot bé nhat (20, |, + 20, 000

Ta st et 2N e+ 285 ) = 0+ 85)

Vi vay diéu kién dé lap dugc chi 1€t vio hai chdt dinh vi s& la

Apn + 280 a2 (B, +3) (1.11)
Pé ga dar duge moi chi tiét, chdt 4 néu [a hinh tru ¢idn lam nho hon 10 2 nghia Ja:
dy, = dy - 29, (112
Bang 1.1

Tinh chat gd dat So do gd da Kich thudc dat Cong thic tinh '
G chi tiét rén v T~ 5
chot dan héi ! H TIPS 5 +2e
- I -
{khong cd khe i H -
hU‘gu:m Chf,}-r g4 f X : 6. =l
vii 1o chudn) I :
H, i g, . =0
L e Sy
Ga chi uét len 11, £ = =
- - e ey ' ol g0
chét cing tep [ !
xuic hai phia 5 o
H, =— 42¢ +5,+5,42A
3
H, By . =2e+8, 48424
H, Eotr, T DO +2A
(G4 chi tiét trén H, : - _
S i Eariy TEan, &
chot citng tigp M o -
xtic mot phia i y H 8 8 O
: : =-4le+— 4 -
: 2 2 2
' 3 8
H Balb g = + +2¢
! 2
0 e
| L, oy = _]* -
| 2 2
H.. kich thudc tir tam mat ngodi dén mat gia cong M: H,. kich thudc tir tam 161 dén mat gia cong
M: e. Jéch tamn giffa 16 vi mar ngodi; §,. dung sai cia chot ga: 8.. dung sai dudng Kinh 16 chuan: A
| khe ha bin kinh gitra 16 chuan va chot gé. o i

Trong thyc €, ngudi ta it dung chot 4 hinh iru vi nhu vy Kha nang xoay cua chi tiét
xung guanh tam cta chot 1 s€ 16n. Pé giam bdt pde xoay dé, chot 4 duce vt thanh hinh qua
tram (hinh 1.20b).

Nhu vay theo hinh 1.20b, chi tiét co thé pd dat dé dang khi ¢6 luong bo sung theo
han kinh BC = ED = ¢, bing nira 16ng dung sai khoang cdch tam gitta hai 1& chuan va dung
sai khoang cach cuta hai chot trir di khe ho ban kinh gilra 16 tru va chot try.

Luong bd sung dé 1a € thi e duge xdc dinh nhu sau:

€= 6I + 62 - An1i||
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Hinh 1.20. So dé gd dat ki dinh i chi tiét bing mdt phényg va hai chot
L. Chi tiét gia cong : 2. Phién 13 ; 3. Chot tru; 4. Chot trim

Nhut vay bdn kinh chét tram s¢ 1a -
. T = Ty = 8
Goi phan lam vige cia chét tedm 1 2b thi tr cde tam gide O,AB v O,AC ta o6 ;

-

rf,—(b+c'):=r,;m —b:=(r:,—3):—b:
3p = G & _ (1.14)

[
(=
Vd e<c
Xe dich chia phoi so vdi vi tri trung binh cOa né nam trén dudmg n6i hai 1am chét vi
viong goc vai trye cila chol dinh vi x duge xdc dinh bang khe hés ban kinh giita 16 chuin
vt chét dinh vi hinh by A

I -
x[1 [1E] = &lllll]
xan = lalmm + t:\II + 81‘: + alm

Gée quay lén nhat ciia phoi so véi vi trf trung binh o s6 1a ;
Aimin 8, + 0.+, + A

Sillﬂ' 2 - L wan

L

Y d, t8, +d,, (1.15)

Trong dé :

3y, . 8y - dung sai dudmyg kinh 18 1 v2 16 2 ( mm),
By, , Oy, - dung sai dudmg kinh chét 1 vi chét 2 ( mm ),
8, , 8, - lvong mdn cho phép cua chdt 1 vi chot 2 ( mm ).

Goi O 12 thm quay cua chi tiét nm trén dudng O, O, v cdch O, mt khodng 13 A thi

A duge xde dinh nhu sau
4 = A-‘lllln + 5l.f+ 511‘ + 6 1o L (ll())
A + F, 4+ F+ S5, + A ., + &, + 8.,

I min
Kich thuée phén Lun viée ¢ia chét wram ¢6 thé tham khio duoc tron g bang 1.2,

b. Cae loai truc gd
- Truc gd hinh try 12 d6 dinh vi dé gd dat chi 1ié1 khi gia céng trén méy tién, mdy

phay, mdy mai ... khi chuan 13 18 try d& gia cong tinh. Cltién dai bé mat 1am viéc ciia truc
gd L. phai dan bo 1/D > 1.5 v han ché 4 bic tu do.

2ihin
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Bdng 1.2, Kich thutge ton viée cia chét frdm

d. (mm) 4+0 G + 10 10 + I8 18 + 30 30 + S0 > 850
b { mm) 2 3 5 ¥ 12 14
B{mm) d-1 d-2 d-4 d-0 d-10 Tu chon

Lap ghép gitta mat chudn vi mat Iun vige cia tryc gd phai ¢6 khe hé du nho dé dam
bio do dong tam giita mat gia cong vi mat chudn thutmg ding mai ghép H7/h7. Kéi ciu
true gd linh try nbhu trén hinh 1.21.

Frie wih can : di khe bd trye gi hinh try va mat chudn kha nho, nhung van ton i
lech 1am gifta mat gia cong v mat chudn. Pé khic phuc tinh trang dé cé th dimg true gd
¢on véi gde con khodng 3 + 5° (do con khodng 1/500 + 1/1000).

NN\'a

A

Hinle 1.21. Truc

Truc gd con c6 kha
nang truyén momen xodn
kha 1dn ( hinh 1.22 ), tuy
nhién viée thao chi tiét ra
khoi true khong dé dang.

Khi gia cong cic chi tiét
¢6 dudng kinh 18 chufn
khdc nhaw nhi¢u, dé gidm
6 lugmg tue gd cdn ché
tao, la ding truc gd con
di dong ( hinh 1.23).

- Froe g dan héi

Khi gia cong cic loai
bac thanh mong trén
mdy lién, mdy mii
ron ngodi ... dé rdnh
bién dang do he kep
gdy ra, 1a ding trye ga
dim héi (hinh 1.24 ).
Loai ndy ngodi kha

g lrink tru

g*. ]

v A )

V274

Hind 1.22. Trye gd con

Phdr

v

N

N\Za
S

Hinh 1.23. Truc gd cén di donyg

ALY
Cf—'_‘J

nang sinh ra hye kep
déng déu con c6 kha
nimg dinh 1&4m  cao
(0,01 dén 0,02 nun ).
Né&u fa chudn thd (18
chua gia cong ) dé xdc
dinh ding dudng tam
cua 16 chuan thudmg

i

C———
NN

Hinl 1.24. Trite gd dan hoi

27



ding chdl caon
clmg  hoac  tiy
dong.

Chét eon cimg
<o kha nang han
cad 3 biac w do
tal tidn ¢ hink
1.25a ). Khi chi
cdn han c¢h& hai
bic 1y do tinh
tikn  theo  lhai

? j P
phuong  vueng N\ ' '[ |

gbc v dudmg |

. S b)

wm [6 thi phai aj . . A

dine  cha I::()n ) Hinlt 125 Cdc loai chot con

iy td(“mv (hink u. Chét con ciing : b, Chér von iy ding
b 0 o

1.25b).

1.2.4. D6 dinkh vi khi chudn la hai 16 tam
Khi gia cdng mat tru ngodi clia cic truc bac trén mady tién hoac indy mat, dé dam bio
do déng tam cia cdc bac phai ding chuan thong nhat 1A hai 16 Bm v3 d6 dinh vi Id cdc
low mii tan.
o Mt citng § hinh 1.26 )

Miti tam ciing duge lép vio 16 con ciia true chinh mdy tién hoac mdy mai, n6 han che
3 bac e do tinh tién. Nhimg miii tam lap vio u sau cia cdc mdy dé chi han ché 2 bac BT
do quay xung quanh 2 tryc vuing gée véi nhau va vuong g6u vGi dudmg tam chi tiet ghit
cong. Ricig mili tam céng ciia y sau mdy mai bao gid cing vt di mot phan, mat vit song
song vét dudng tan chi iét va vudng gbe véi mat phang chifa hai dudmg 1am chi 1iét v
dd, chiéu dai phéin vat 16n hon chiéu rong da d€ khi mai cli tiét nhod d4 khong cham vao

min taimn.
!

Hinh 1.26. Céc logi miii tim ciing |

b M&i tdm tity déng (hinh 1.27)
Trong qud trinh gia cong, |
néu kich thud: chiéu truc yéu cfu
chinh xdc, cin thiét phai ddng mat
ddu tm chudn, han ché bic wr do
theo phuong doe true cia chi tiel :
sao cho chudn dinh vi ring véi
goc kich thude. Liic ndy d6 dinh vi
phai diing 1A mii tam tly dong Fid
doc truc. Sau khi g4 dat xong miii
1am phdi k¢p cimg lai.

o

Hinv 1.27. Mii tdm iy dong
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e M tam quay thinli 1,28}
Khi tiégn cao tdc, s6
vong quay cua tryc chinh
l6n ¢ 0 > 1000 ve/ph ), néu ]
dimg miii thm cimg miii
tam chuéin ¢6 (hé bi mdn va
B sab vi b teong déicua
chi Ll so véi dao. PE khac
phuc hién tugng x4u niy
phai diing mili tdm quay.

]

Hinfe 1.28. Mil 1ém quiay

1.3. KEP CHAT VA CO CAU KEP CHAT
1.3.1. Khdi niém vé kep chat va yéu cdu ctia co cdu kep chet

Kep chat th céng viée tiép theo sau khi dinh vi dé hoan thanh viée g dai ¢hi tiét. Co
ciu kep chat [a mot b phan cha dd g4 cb nhiém vy sinh ra lue kep khi ¢é nguén e tdc
dung vao 1. Téac dung cta co cdu kep chi yéu 1a dam bio sy tiép xie chac chan giita phoi
vit d6 dinh vi, dong théi khong cho né dich chuyén ciing nbur khong bi rung déng wong
qud trinh gia cong dudt tac dung coa lue cat.

Ngoan o can kep chinh ¢6 khi con ditng ¢ cau kep bd sung nham tang do vilmg clia
h¢ thong cong nghe, do d6 nang cao do chinh xdc gia cong, dam bio duge do nhdm yéu
¢iu VA ndng cao nang suft.

Thong thudmg co ¢du dinh vi va co ciu kep chat tdch rii nhau dé€ trdnh gay bi¢n dang
cua ¢ cau dinh vi dudi vic dung cia lue kep, dam bao do chinh xdc cia phoi.

Co can kep ¢6 cic yéu ciu co bdn sau :

- Khéng duge phd hong vi tri da dinh vi cta phéi.

- Lye kep ph'n di dé chi ti¢t khoug bi xé dich dudi tic dung cua lyc cat nhung khong
qua Ién so vof cde gid i ¢an thiét d€ trdnh sinh ra biéh dang ciia phoi.

- Khong lam hong bé mat do lye kep tac dung vio.

- Thao tac nhanh, A& tdn sdc.

- K&t ¢du nho, gon, an todn, thanh mét khéi dé dé hao quan, sita chita.

- €& gang lam cho phuong, chidu cha luc kep vudng géc va hudng vio mat chuin
chinh, khong nguge chidu vdi lye cat.

- Hiém dat cia lue kep nam ngay tén dé dinh vi hoae ndm trong da gide chan d€ tao
nén bii cic do dinh vi 1i€p xic véi mat chuan chinh dé khong gay 1at hoac bién dang phoi.

C6 nhidu foai co ciu kep, méi loai ¢6 cdc dac didm vé k&t cdu, tinh nang c¢o ban vi
pham vi sit dung khdc nhau.

1.3.2. Phutong phdp tinh luc kep cdn thiét

Vige tinh todn lye k-..p duge coi 1A gdn dung trong didu ki¢n phéi & trang thdi can
bané tinh dudi tic dung coa ngoai lye. Céc ngoat hyc hao ;__om lue kep. phan ]lIL ¢ cac
diém wya, Iuc ma sdt & cac mat tiép xic, hee cat, rong lue ca chi et gia cong.

Gid tri cla lye kep 1dn hay nho 1a tiy thude vio vio cic ngoai lue tdc dl_mg ké trén.
Lyc cat vk momen cat duge xde dinh cu thd theo phuong phdp cit. Trong thie 1€ luc cit
kliong phai 13 h:ulg sd. Ngo.n ra ¢d nhidu didu kign khic khong Sn dinh nhu bé mal phoi

Lhnnn bang phang, ngudn sinh lyc tde dung vio co ciu kep dé sinh ra lyc kep khong én
dinh v.v_..
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D& 1inh dén cic Y€ 16 gdy nén khong 6n dinl n6i wen, khj tinh Iue kep ngudi ta dua
Lthém vio ede he s6:
K, - hé s6 an todn trong moi trudmg hopK,=1,5+ 2.
K, - h¢ s6 ké dén lugng du khong déu ( khi gia cong tho K, = 1,2 ; khi gia cong tink
=1

K - ¢ 58 k€ dén dao cia L tang luc ct, K.=1+19.

K; - h¢ s6 ke dén vi cét khong lién tye fam luc cdt tang.

K, - ¢ s6 ké dén ngudn sinh hirc khoug 6n dinh ( khi kep chat bang lay K, = 1,3 : khi

kep chat bang khi nén hay thiy lye K, = 1.0 .

K; - h¢ 56 ké dén vi tri cia tay quay cua oo ciu kep thugn tién hay khéng (khi kep
chat bang tay : géc quay < 90° , K, = 1,0 ; g6 quay > 90" | K,=1.72).

K. - hé £6 tinh dén momen lam lat phéi quanh diém tua ( khi dinh vi trén cdc chat ty:
K. = 1.0; khi dinh vj trén cdc phiénty : K, = 1.5 ).

He s6 dicu chinh chung K dé dim bio an toan ia -

2 K = K. K,.K;. K,. K. K, . K, (1.17)

Phai can oif viio timg didu kién ¢y thé dé xde dinh timg he s ricng biét.

Sau diy 1a cdch tinh lyc kep cia mot s6 trudmg hop dién hinh ;

L Khi hye edt P citng chiéu véi liee kep W ova vuong gée véi mdt chudn chink ( hinh
1.29a )

Néu h¢ khong ¢6 khi nang gay ra truot thi W = 0, nghia 131 ¢6 thé khong c¢dn dén [uc
kep chat. Vi du, khi chu6t ép 18 ( chué dumg, thue sy khéng cdn dén co cau kep ).

Khi ¢6 kha nang gay ra e trugr N thi -

WA N, (1.18)
S

Trong dé : K - hé s8 an toan,
F- h¢ s6 ma <4t gita mat chudn va dé dinh vi,
(matth6: [=0,2 +03; mattinh: f=0,] + 0,155,
N - lye truai. . '
&Kl e odt P citng chiédu voi e kep W ( hinh 1.29h)

W=K(P+G) (1.19)
G - trong lugng chi tiél
| +
b Vil V AR ¥ S
1P W. £,
s -
lp N WA
[ N NI N T e AT T
W

a) 8) ¢)
Hinh 1.29. 80 dé kep chit khi chudn la mdt phang
I Lic kep W va vudrg géc véi ciia lie cdt P va mgit chudn chink ( hinh 1.29¢ )
woo AP (1.20)
L+ )
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Trong do: f- hé 56 ma sdt gita mo kep va chi tiét (f, = 0,1 + 0.15),
f,- hé s0 ma st gitta mmat chudn cua chi tiét va d6 dinh vi
(mat tho: f, = 0.2 = 0.3: mat tinh £, = 0,1 + 0.15).

@ Tinh e kep cdn thiét khi gia cong trén mdy tién.

a) Khi chi tiét ga uén mam cap ba chau (hinh 1.30a)

Luc nay chi ti¢t ¢co kha nang quay xung quanh tadm cia né va trugt
trén cdc chau kep, dong thoi ¢6 thé truot theo phuong doc truc chi tiét.

' W

5) S

Hindr 130, Ser des tinh hee kep ki rién,
a} el 168 gd trém i cdp ba chdt,
biehi tiét kep char rong ong kep dan hoi,

Phuong trinh can bang moémen sé 1a (hinh 1.30):
WofR = KM,
WofR 2 KPR
Do do:
_ KPR,

Wy= ——= 1.21}
f.R (



va W= —= (1.22)

Trong dé: Wy- tong luc kep cla cdc chiu kep (Z chau) (N),
W- luc kep ¢ mot chau (N),
M,- momen cat (M, = P,. R.) (Nm),
f- hé s ma sdt,
P - luc ¢t ti€p tuyen (N).
R - ban kinh gia cong (mmn).
R- bian kinh mat chuan (mm).
Phuong trinh can bang chong truot doc truc s€ la:
Wof 2 KPP, dodéd W, = —K% (1.23)

Hé s6 ma sat f = 0.5 + 0.7 khi chuan la mat tho, tya trén tam kep ¢0
khia nham.

b)Tinh luc kep khi kep chét chi tiét trong 6ng kep dan héi (hinh 1.30b).

Viéc xdc dinh luc kep trong trudng hop nay cling tuong tw nhu khi
xdc dinh luc kep trén mam cap ba hay bon chiu, nghia 13, cling bao gom hai
trudng hop chong xoay va - héng trugt doc tryc:

WefR = KM, =KP,R,

= KP\ do dod W: E—f-‘—
W.

W: = —
Z

® Tinh lic kep khi tién léch 1am

Tién ¢6 bién cua truc khuyu 1a mot dang tién léch tam. Fnr(mg hop
nay dé dam bao do chinh xdc khoang cdch tim gilta ¢6 chinh va ¢O bifa,
phai 4y ¢6 chinh (hai dau) lam chudn va ga dat trén do gd chuyén durg han
ché€ 6 bac tu do (hinh [.31a).

Luc kep can thiét phai xdc dinh tai vi tri cat ndo c6 kha nang gay
nguy hiém nhat. So d6 tdc dung cua céac thanh phan cua luc cat P, P, tao nén
momen M, ¢6 thé xoay phoi xung quanh tim cé chinh. D€ phoi khong bi

xoay, luc kep W phai sinh ra momen ma sat M, 1dn hon momen M,
(M,.>M).
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Coi gid tri cua P, va P, khong déi thi M, €6 gié tri phu thude vao vi i
tuong doi gitia tam ¢6 chinh v6i di€m dat clia cic thanh phan luc cat P, va P,
(hinh 1.31b).

Néu ¢6 chinh nam trong cdc géc phan tu thd hai va thit te thi cic lue
P, va P, s¢ gay ra cdc momen trdi chiéu nhau. Téng momen tic dung vao
phoi s& bé di. Néu ¢6 chinh ndm trong cic péc phan tr thi nhit va tha ba thi
cac momen nay citng chiéu va momen t6ng sé t6n lén. Tuy nhién 6 géc phan
tu thir ba canh tay don gay ra mémen cia P, & la y + 1. cOn & gée phin
thir nhat cénh tay don nay chila y -r,.

Nhu vay ¢ gdc phan wr thit ba s& ¢6 M. 16n nhat. Tir dé phai xic dinh
duoc véi goc B cu theé nao se c6 M,
Phuong trinh can bang khi tién ¢é bién sé la:
KM, =KI[P(y +1,) + P.Z]< M
KM, = K[Pr.cosp +1,) + P r.sinB] € M
Trong dé:
K- hé s@ an toan. _
r,- khoang cdch tam cha ¢6 chinh va ¢é bién.
r,- ban kinh ¢é chinh;
r,- ban kinh co bién;
y =r,cosp;
Z =r,sinf;
B- goc giifa duding ndi hai tam c6 chinh va ¢4 bién véi
phuong nam ngang;

M- mémen ma sit gy ra & cac mat tiép xic giita chuin
va dé dinh vi:

f- hé s6 ma sdt;

Momen na sat d ca hai mat ddu:

M, =24.NfR,
W ]
N=———: - gécV clakhoi V.
.o
2 sin
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Hinh 1. 31 S do tién co bién true kv,
e} ser ded i et
b} so do de dung cria lue car, e kep.

Nhur vay phuong trinh can bang sé 1a:

KiP(r,cosp +1,) + P.r,sinp] < 4. tor,
25in—
dM d-
M. —»> max  khi — =0 va —M <0
dB dfi-
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M, P 1,.sinB+P,.r,.cosp= 0 = 1P lJ}'<lhdyB arctg —
— =P .8 ,.I,.cosP= off = = ay B = arctg —
dB ; vl P! p;
GV, b fcosp + P rsinp <0
dp-

vi — <l- B« = sinB>0; cosP >0

Luc kep yéu cau € fa:
a P (r,cosp+r, ) + P r, sinf

K .
W= —sin—. -
4 2 f.r

!
®Tinh lirc kep kin Khoan

Trong truong hop Iuc kep W nim theo phuong thang ding va cling
chiéu véi lue P, thi thue € luc kep khong cén 16n 1dm (hinh 1.32).

2NN :D' &\\\%

SANTK S w V" K,

]

Hinh 1 .32, Ser dé vinh fue kep ki Khoan

Tuy nhién dé gia cong dugc, luc kep phai thang duge momen cit M.

2M
(W+P,).fr= KT R,
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2 KM, R
W= " F.P, (1.24)
df.r
Trong do:
K- hé 6 an toan chung.
M_- momen cat khi khoan (N.an).
R,- khoang cdch tir tam chi ti¢t dén tam mii khoan (mm),
d- dudng kinh mui khoan (mm),
f- hé s6 ma sat.
r- bin kinh trung binh cia mit tiép xic gilia chi tier va do
dinh vi {mm).
Khi khoan 16 c6 dudng tam song song vdi tam chi tiét tru. chi tiét
phai gd dat trén khoi V. luc kep vuong gde voi tam chi tiet (hinh 1.33).
Luc kep W phai dam bido sao cho chi tiét khong bi xoay xung quanh
né do tdc dong cua M, dong thai khong xé dich doc true do tac dong cua lue
doc truc B,

Phuong trinh can bang dé dam bao khong truot la:

W K.P,
[—  +Wf = KP, VayW= ——~'— (1.25)
o f, -
2sin o+,
sin
2
Phuong trinh can bang dé dam bao khong bi xoay la:
W 2 KM
2f, — 2 + WA R 2 “ H
5 d
2sin
2
2 KM
W=—> . (1.26)
d
{
Rl ' «+f,
sin
2
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Trong dé : f, - hé s6 ma sat gifia chi tigt va dd dinh vi,
f, - hé s6 ma sét gifta chi ti¢t va md kep,
R - bdn kinh cha chi €t { mm ).

Hinh 1.33. 8o dé tink lc kep khi khoan chi tiét trén khéi V

@ Tinh luc kep khi phay

Cé nhiéu phuong phip

phay, & m&i phuong phép, huc

cAt c6 gid tri vi hudng khéc
nhau 1am cho lyc kep khac
nhau. Tdy theo so dé cu thé
m phan tich, xem xét dé tinh x

w

luc kep dan bao kep chat vilng
vang. 5
- Gia céng chi tiét hep trén 8 Wl
mdy phay dfirg bdng dao phay
mt ddu voi chudn la mdt day,
bén md kep tao ra luc kep
vudng goe véi mdt chudn (hinh L
1.34). -
Theo hinh vé ta thdy luc |
cit P, c6 téc dung hd trg cho |_
luc kep W { vi cling chiéu véi [
" Ire kep ), P, ¢4 tic dung 1am ; /
cho chi tiét quay xung quanh
canh 2-4 { canh -3 bj hat 1&n), b . . !
P, lam cho chi tiét quay xung \[
quanth canh 3-4 ( canh 1-2 bj
hat 1&n ). Vi viy luc kep W &
gée 1 phdi c6 kha nang chéng —
lai duoe tdt ca cidc momen cho
céc luc cét trén gay ra.
Tacé:

Hinh 1.34. 8o dé tinh luc kep khi phay mait
phdng bdng dao phay mgr ddu
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K.P,.a<2Wl (1.20a)
K.P,a<2Wb (1.26b)

Do dé :. O I i (1.27)
21 b

Phuong trinh ¢ 1.26b ) dudi tdc dung cia luc P, khi mdi cit viio chi Iuc kep & vi trf |
chin con khi dao sip thodt khoi vimg cit thi chi ¢ luc kep ¢ vi trf 2 chiu.
Thy theo vi trf cia dao ma trang thai nguy hiém
<6 thé xé dich dich phoi khdc nhau, dé dam bao an 1oan
cin thiét phai tioh lyc kep & vi trf nguy hi€m ubat.
Trong vi du trén khi dao & bén phai, hé thdng kém an
toan hon khi n6 & ben tréi. Trong 4 mo kep thi s6 1 1a
mo kep phai chiu lue 16n nhat va tinh lue kep tai vi i
6. Cong thife { 1.27 ) chinh Ih gid i cn tinh luc kep &
gée 1.

- Phay mdt phdng chi tiét hop bdang dao phay mdt
ddn, gd 1rén 6 diém tuwa han ché 6 bac te do. Lic kep
vuong goc voi mdgi phdng ditng di qua hai diém tra bén
hong cia chi tiér (hinh 1.35).

Lic ndy luc ma sdl phai thang duge thanh phin
Irc cat P, nham khong cho chi ti€t x¢ dich doc.

Khi kep bang hai mé kep, luc kep do mdi mé kep F

sinhra la: . =
W,=W,=W | T
Lutc ma sét gay ra do mdi luc kep la: . I
f =F.=WI Hinh 1.35. 80 do tink hee kep
| SR E W

khi phay chi 1iét gd dat 1rén

Pharong trinh can bang chéng truot 1a 6 didin 1t { 6 chot 13 )

WL 2 K.Py ]
vay: g =2Fr (1)
1 f

Thinh phéin luc P, c6 T
tic dung day chi ti€t vio
hai diém wa bén hong
khéng gay xé dich hoac
lat ¢hi ti€1 néu lyc kep
hudéng ding vao cdc diém
tra hoac thap hon. 3

- Phay mat phdng bdng
dao phay try (hinh 1.36)

Khi phan tich tde
dung cua ngoai luc vio hé
cho thay chi ti&l ¢6 thé bj
lat va phuong trinh can NN\ SNRNRODASTN ~
biang s€ 1A .

K.P.1sW, .1, +W,. 1,

W=K

ey

L4

{1.29)
2 I

Hink 1.36. So dé tinh hec kep khi phuy bdng dao phay tru

I+ L2
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Trong dé : W =W, + W,

va R=JP*+p}
1.3.3. Mdt s6 co cdu kep thong dung
a. Kep bing chém

Chém 1A chi ti€t co ban cba loai nay. Chém <6 hai mat phang 13m viée khong song
sorg voi shau. Khi déng chém vao, mat lam viée ctia nd s€ tao ra lyc kep. Trong qud trinh
catl got, dudi tic dung clia ngoai lyc, chém khong bi tut ra nhd lyc ma sdt ¢ hai mat lam

vi¢e cua né. Tinh chdt dé 1a tinh ty hdm cda chém.

Co cdu kep bang chém, tdc dung truc ti€p bang luce do tay cong nhan, it dung trong

thurc 1& vi k&t cfu céng kénh, thao tic khé, lyc kep ¢6 han.

Tuy nhién trong thye 1€, co cAu kep loai ndy ket hop véi céc co clu khic hoac ding

agudn sinh hie kKhi nén hay thity luc dé tic dung vao né lai duge ding nhiéu.

Luc kep sinh ra ciia co cdn kep bang
chém ¢é thé xdc dinh nhu trén hinh 1.37.

Khi tic dung vio chém luc Q, trén
mat phang nghiéng cta chém sinh ra
lyc ma sit F, , cdn & mit ddy sinh ra
Iuc ma sdt F, , hai gée ma sdt tuong
ng vai hai lye ma sdt ndi trén 14 o,
vd .. Néu gdc nghiéng cia chém la
o thi khi 14c dung luc Q s€ sinh ra cic
phan fyc phdp tuy€n vmg v6i hai my
1a N vh W.Phan tich hé luc tic dung
len chém ta cé :

F, = N.igg,
F, = W.igp,
Ing hop Juc clia F, vaN 1a R, Hinl 1.37. So d6 xde dink lic kep sink
F,vAW AR, ;

. ra ciia co cdu kep bdng chém
Chigu hé lye téc dung vdo chém lén

phuong nim ngang, ta ¢6:

Q=P+ F
= Wag(a+ @) +1g¢:
Vay ;- _ 0 (1.30)

fgla + ¢ )+ 1g@ ,

Piéu kien ty ham dé chém khong
bi thdo long nhu hith 1.36 thee phuong
nfun ngang ta cé:

F, +F 2P
JJge.
COS ¥

F, =N igp, =W

F, =F.cosa = W, 1gp,
F, = W, .t2¢,
Trong phuong trinh thang ding ta ¢6
W + Fising =W, = W(l+ tgo.tgg,)
Nhut vay tacd: W.tgp, + W+ tga . tgp.) . tgp, = P =Wiga
Do dé: tga € tgp, + g, +1go . 12¢; - 12,

Hinh 1.38. 8o dé tink diéu kién ty ham cia chém



Ta coi teo . teg, - tgep, = 0
bicu kién fy him s& 13 ¢

oo = 18Py + 2P <12 (@ + Py )
Nghmald: a=¢ +9, (1.31)
b. Kep chdt bdng ren

Kep chat bing ren 13 phuong
phip dugc dimg phé bign trong
san xufit hang loat, loat nhd vi
dom chi€c. Co cdu kep bang ren c6
kél cfu don gian, tinh van nang
cao, lue kep 160, tinh g ham i,
nhung ding tay d€ van nén t6n
stic, kep cham, nang sudt thap.

¢ tinh Iyc kep sinh ra khi kep
chat bang ren, (a trién khai buléng
vi nhin thiy né <6 dang hinh
chém md géc nghidng cua nd
chinh 1a géc nang cla ren ( hinh
1.3%b).

Cin bang phuong trinh mo
men {a cd:

QL

M, + M,
Q .t +F.R¥ (%)

Trong dé :

M, - mémen ma sil gida buléng
va dai 6c,

M, - méimen ma sit giia miéng
kep va matl bi kep hoac giita ddu
dai 6c vA mat ty cua né,

Q - lye tic déng dé quay bulbng,

L - canh tay don quay,

t, - ban kinh trung binh cua
bulong,

R* -Bin kinh trung binh cia
miéng kep,
Theo phan tich luc 1a ¢6 :
Q = W.gla+¢)
F. = W . tgg.
Thay Q, viF, vio ( *Ytacd:

Q.L =W _tg(e+¢) .1, + W .12, . R*

Viy : W o=

¢}
el s
A Dai dc @
Hinit 1.39. 8¢ dé tinh fc kep chia
ca cdit kep hdng ren
{ 1.32)

tg{x +@,)-r, +ige, R

Trong dé: « - géc nang cuia ren,

8
fga =

2.-1m-r,

@, - g6c na sdt giita buléng va dai Gc.



@ - g6¢ ma sdt gifta migng kep va bé mat bi kep. .

budng kinh buléng digce xdc dinh theo diéu kién chén dap ren hoac theo céc s8 tay
d6 g4, phu thuge vio lue kep yén cdu, luc tic déng dé quay co cdu kep vi chidu dii cinh
tay don.

c. Kep chdt bdng banl léch tim : :

Binh lech tam 1a mét loai chi tiét kep c6 tam quay khong tring véi tam hinh hoc cia
bé mat lam viéc, nh&y d6 khi quay banh lech tam bén kinh cong cla nd tang d4n va &n vio
chi ti¢1 dé kep chat.

Kep chat bang banh léch tam c6 nhimg vu diém sau day :

- Két cau don gian.
- Kep chai nhanh ( hanh trinh kep ngén ).
Tuy nhién né cé cde uhwge didm sau
- Hanh trinh kep ngan, khong thich hop véi cdc phoi cé lugmg dit thay d8i nhidu.
- Tao ra lyc kep nhé hon so v6i kep chat bing ren.
- Tinh van nang kém hom, thé tich 16n hon, cdng kénh va tinh tv hiim kém han so
véi kep chat bang ren.

€6 nhitu loai banh lech tam. Banh léch tam tron duge diing nhidu nhat vi né don

gidn, thuén tién , d& ché tao.
Tinde todu banh éch tam trén

bé xdc dinh céc kich thube ¢o ban caa binh lech tiam trdn cdn biét cde théng s6 sau :

- Duag sai kich thude kep ciia phoi 8.

- G6c¢ quay c6 thé ciia banh lech tam f.

- Lyc kep cin thiét dé kep chat W

Bénh léch tam udn ¢é mat 1an viee 13 mat tru ron xoay hay mot phan mat try tron
nhung tam quay cia né léch v6i tam hinh hoc mot doan 1a ¢ ¢ hinh 1.40),

Néu khai trién phén hinh stmg 1rau c6 gach chéo 06 s& c6 hinh déng gidng moét chém
{ hinh 1.40¢ ). Tuy nhi¢n & day dudmg huyén khong thang, géc nghiéng « ¢6 gid tri khic
nhau & mbi di¢m 1am viée 1am cho lue kep thay d6i theo, géc o cang 16n thi luc kep cing
nho, ¢ céc diém K v n ¢6 géc o 13 nho nhat. Tai di€m m thi géc o 12 I6n nhat va he kep
sinh ra 1a nhé nhét. Xung quanh diém m gée o thay déi it va lyc kep cling thay déi it. Hé
dam bio an toan khi gia cong ngudi thiet k& phdi b8 tri sao cho diém kep chat ciia banh
1&ch tam & hai bén diéin m va tinh todn luc kep sinh ra & didm d6. Khi tic dung ngoai lte
Q vao cénh tay don L d¢ quay binh léch thn quanh tam quay O ca 16 dén vi trf sao cho
OC Iam véi phuong nam ngang mot gée 3 va coi nhu da déng chém.

Mémen Q. L truyén qua tiép diém A. Tui didm A chiu téc dung cia lyc Q, vudng
gde vdi OA ( bin kinh cong ciia Igch tam 1ai diém A ). Ta ¢6 -

Q.L=Q,.p,
Lic ndy coi day 12 mét chém cé gée nghiéng o chiu tue déng vao 12 Q. .
Néu ¢oi « 12 gée nhé thi :
Q =F+Q =W . tglu+op,) +W . 1,
Tir d6 xdc dinh duge lue kep W :
W = QL (1.33)
Pacltgle +p)+1igp. )
¢, - g6¢ ma st giita banh léch tam va mat b kep,
®; - g6¢ ma sdt gilta 16 cha banh lech tam va chot.
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Hinh 140, 8o dd tinh lie kep ctia banli léch vam trom

Ciing trong ty nhu chém didu kién nr him sé ta :
Q=@+ ¢
Tai diémm, tacé o = o, , viy néu tat m da ty ham thi ta1 ¢ cde diém khdc déu ty
him, nghia I3 & tat ci cde noi mémen cia hye e dung vio bénh léch tam déu nhé hon
moémen do lyc kep gy ra tacé:

W o.es F -£+ F, i
2 2
D d
W ooe< W - f,-—+ IV . f, - —
e A 2 A 2

f, - hé 58 ma sat giifa diém titp xiic coa banh léch tan v mat kep,
f, - hé s6 ma sdt gitia 16 cia banh léch tam va chot.
Tit d6 tacd :
e DL 4 ( 1.34)
24 20,
d. Kep bdng don kep hogc thanh truyén
Cac co cu néi trén khi kep truc 11ép vao chi tiét, dé 1am hdng bé mat bi kep.
Khi sit dung mot dén kep, so d6 xdc dinh Iyc kep ¢6 thé thuc hién nhu 1rén hinh 1.41.
Trong dé: _
Q - lue tac dung vio don kep, 1am cho ddn kep xoay quanh chot d dé kep xudng chi i€t
1 - khodng cdch tiy tan ch6t d dén vi i cha lue tic dung Q.
L - khoang cich 6 tam chét d dén vi trf kep ( didém dat cha luc kep ).
f - h¢ 56 ma sdt gifta don kep va chét d .
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N&u khong ké d&n ma sit gifia ddn kep va chét d thi cd ba truong hop trén déu cé luc
kep 1a: o= L ( 1.353)
L

Khi sit dung thanh truyén dé truyén ngoai lue tic dung dén vi 11 ¢in kep thong qua
chét kep ( hinh 1.42) thi lyc kep ¢6 thé xdc dinh nbu sau :

Luc ddy Q ciia thanh | ddy vio thanh truyén 2 nho noi thanh 1 v6i thanh 2 bang ¢hot
xoay. Do ¢6 ma sét giita ch6t xoay dé néi thanh 1 vdi 2 va giita chét xoay d€ noi 2 véi 3
nén lue ddy cia thanh 2 vao thanh 3 ( lye R* ) khidng song song v6i thanh 2 ma léch di
mot gée fB. Thanh 3 bi ddy tir phia dudi, nén 16 bi nghiéng v nlra dudi cua né €p vao plia
phai ctia 1& trén vo 4 cdn nita trén ép vace phia irdi. Khi 3 di chuyén Ién phia wén dé kep
chat, do cac luc ép cha 3 vao 10 trén vO 4 nén € gay ra luc ma sat giita 3 va vo 4 ( luc F*)
¢ hai bén thinh.

F

Hinh 1.41. S0 dd tinh hyc kep khi kep chat béing don kep
d=2rF =W, fif hié 56 ma sat gifia chot v dan kep).
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Hinh 1.42. So dé tinh lic kep thong qua hé thanh truyén , chét kep
1. Thanh ddy ; 2. Thanh truyén ; 3. Thanh1y ; 4. Vi d&

Trong trudng hop nay, xét h¢ luc tic dung vao thanh 3, cin bang hé lue tic dung
theo phuong thang ding ta ¢6 :
W + 2F* = R* .cos(ot+ D)

. g V& _2rf
R = sin{a + 8) sin B i,

Trong dé -

r - bén kinh chdt n6i gifta 1 vai 2 va giita 2 vdi 3,

f - hé s6 ma sdt giita cdc 18 trén 1, 2, 3 véi chét,

1, - khodng céch giita hai tm 18 tén thanh 2.

2.F* = 2. N.tgg,

N - lyc nén thang géc clia thanh 3 1én mat cua 16 4 & nita rén vi nia duéi, Gid tri va
diém dat cha lue N duge xac dinh thy theo sy phan b lyc ép clia chot 3 1en 18 4 ( phan bo
tam gidc ) nhw hinh 1.41, '

@, - géc ma sét giita thanh 3 vai 16 wén vo 4.

Tidétaco:

. 1 _ 3 ( 1.36)
W _QA{—rg(a+ﬁ) I -'8@1}
e. Kep chit bdng 6ng kep dan héi

6ng kep dan héi 12 mét loai co cdu tuy dinh tam, né Tam ca hai nhi¢m va dinh vi va

kep chat chi ti€t. Do chinh x4c dinh tam cia co cdu ndy ¢6 thé 161 0,02 + 0,05 mun.




Ong kep dan héi
¢é bé mat 1am vige
hinh c¢on, trong 14 16
try d¢ dinh vi va kep
chat chi tiél, phén
con duge xé thinh 2
canh ciach nhau 1207
vi kéo dii ra dén A

. |
phan try chinh 1.43). | B
[6 1ry tén 6ng —- —]

kep dan héi phai ¢é Q
dung sai sao cho C &TX SONSNARN
phoi gd dit duge dé T S e L
ding, nghia A méj — /_"'

- I
ghép gitta 16 tru trén
dang kep khi & tran . . . . .
l]:i{i 1;30 VA du'(‘n{g & Hinht 1 43. 8o dé tin liec kep ki kep hing Sty kep dan hii

kinh phan tru laum chudn cha chi ti& won luon 6n tai khe hd. Vi vay lic dung hxe kéo
(hay e ddy ) theo hudng true, dudi tic dung cia mat cén ngodai va khoang cidch giita cdc
cdnh, ong kep s& bép cdc canh vio dé dinh vi réi kep chat chi tiét sau khi di khir hét khe
ho giita 16 cda éng kep va dudng kinh phan 1am chudn ciia chi tiet.

Néu coi mdi cdnh ciia dng kep dn héi twong tu nhu mot chém thi khi tic dung mot
lge kéo Q vAo 16 sT sinh ra luc bép cdc cdnh theo hudng kinh 14

H = 9

o
fg(2—+ @)+ Ige,

Trong d6: o - gée con cia dng kep dan héi,
¢ - g6c ma sit gitta Sng kep dan hdi v vo ngodi,
@2 - g6c ma sit gita 6ng kep v phai.
be cho cie cdnh cla 6ng kep 1ip xtc véi mat chuin cha ph6i, nghia 13 khir hél khe
ha giifa 16 cUa 6ng kep vA phoi, cdn phai ¢6 mot lue W, di 1aim bién dang cdc cdnh d6.
Coi mdi cinh 13 mdt ddm congxon bi ngm mot daw thi W6 la:
3-E-J
AR
Trong d6 = E - modun dan héi cia vat liew 1am Sug kep din héi.
J - 160g momen quan tinh & 18t dién sit ngam ( i€t dién I- I (eén hinh 1.43)
L - chiéu dai phén xé rinh. _
l'- khe hé gitra ban kinh 16 va phoi.
Nhu viy Iuc kep W thue sy chi Ta
W =W, -W,

0 = & JiEd . (1.37)

« L?
g 2 t@, | Tige,

W,

Be dinh vilwéng troc ¢6 thé diing theém ¢it C han che bac ty do doc trye.
8 Kep chdt bang plién din try trigr thanh rdng

- dindt hwe kep crie phién ddn ki o6 cor cdu héne thanh lin ( hinh 134 )
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Hinh 1.44. S d tink tie kep ki cor cdu hiéim bén g thanl lin
1.Y6 : 2. Buc ; 3 Cum
Khi tdc dung ctia luce P vio 1ay quay <6 chitu dai L thi mémen 14c¢ dung vio true O
cua bac 2 s8 14 ;

H+£

A--sz-L:Q- ZZQ)I.(H+_‘£)
cosa 2
Luc tao thanh mémen M tic dung &n thanh fan 13
_ M. cosa

T
2

0

Phén tich lyc Q thanh hai think phén : Q, song song vai mat cam 3 va Q, vudng goc
v6i mat cam 3. Khi d6 Q, bude thanh Ian phai tic dung Ién cam 3 mot hee Q, , giéng nlr
tdc dung 1én mot chém ¢6 g0c nghidng o . Q,¢6 the xde dinh nhny say -

Q) = QI
gla +9)+igp,
Trong d6: @ - g6¢ ma sat Ién mat phang nghiéng cia vo,
¢, - g6¢ ma sdl ién mat cam 3.
Nhar viy luc tac dyng len mat cam s¢ 1a : F=Q, +qQ,
Momen cia hue F d6i v6i truc cia cam s [3 - M = F. X

Vi Q, = Q.cosa ; Q: = Q.sinx X =(H +f;_).;ga

Nén ta ¢ ; M cosla va M. cosa . sina
o, = — —ad g, = e

H o+ - H + 2

2 2

T do tacd:

M, = M.cose ;ma + - M cos* g (H +if—)-tga
Ho (H + 5 [1gta + 9) + 1gp, | 2
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A=A |sing + cosa - §In «
gl +9) + igep,

Momen ndy chinh bing mémen cia Iue W, téc dung 1én thanh rang, nghia 1a ;
., . 0y .
My =W . v = Msing ————(izi————.+ sin g
igla +p )+ ige,
Tirdé ta é :

r .
M S . cosa i
w,o=-" ——  — tsin-a
Ty gla +o )+igp,
Luc kep chat chi ti€t W s& nhé hon lwe W, mot luong béng lue ma sit F.o v F * sinh
ra boi G trugt p vio mat bén ciia vé v vi tri congx6én clia phich din.
F, = W, tga* . f
1rong d¢ :
a* - gée an khép cia truyén dong banh ran 2 - thanh rang,
f - b¢ 6 ma sdt giita tru rugt ( thanh rang ) v6i vo vi véi banh rang
F* = 2. N_f
N - phin lyc do lyc ép cia tru trugt Ién thanh 16 dan ctia vo, xuat hign vi tru trugt bi
nghiéng dudi tic dung clia phan hre ciia lue kep.
N duge xidc dinh nhy phwong trinh can ban 2 momen, ia ¢é

. 7=

'-»J‘N

SN ,vz‘zl‘—.:r K N

Lac kep W osé la . W =W .F _F3*
Wo=irt-ga. r-3. L p (1.3%)

Khi «'=20" ; f=04 ;L=0’74 thi W st [3 -

w

B =074 M e cosa e
gla + o)+ 1ge,

Il
=
Y
£
Z

Khi =7 : P =@ =543 h
o= 0.287. M
rﬂ'
NéuD =150 mm ;P = (0 kG oIy = ldmm thi

W =0,287 . 10, 150/14 = 31 kG
Nbu vy 1y s6 truyén lee s 1a -
i 3
g, =3,
# P 10
- Tindi he kep ciia phién dén khi diing co cd hdm hink cén ( hinh .45 )

Bay 1a co cdu kep hien dai ma ot don gian. ¢ day rue rang an khdp véi hianh tu
rang nghieng = 45° ; g6 ¢on ciia 16 trén than do gd o, = 330" =+ 5 Thong thudng tryc
rang ¢hi an khép véi mot thanh rang, ncu s dung hai thanh rang tht mét trong nhimg
binh rang an khdp véi ching duge ché tao Lidn tuc, con binh rang thit hai ¢hé tao i vi
duge lap rén true nho 16 con,
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Khi tdc dung Tue dé quay

lay quay, ta1 vi ti phicn din di
lep xde véi chr tiél cn kep,
néu quay tiép tay quay thi truc
mang bhai banh rang s€ chio tac
dyng cia lue doc true P dé ép
phin ¢6n trén frue vae thanh ﬁ
16. Ta ch :

Po= W, tgf - F,

Fo.=V, tea’ f

e

Viy -

P, =W, (tgp -1ge’.f )

Vaiz ol =207 3 =45%
f = ¢ las€cd:

A

Hinlt 1. 45, Su dé tinh lic kep khi
car edn ham hinh edn

P, =096 1,
. ’!'d
Néu xem mat ¢6n cua 18 trén than d6 ga nbu mot chém c6 hai mat phiang nghiéng vdi
20 = 107, e P thdng gée va6i true cha ddu con sé 1 :
- Pl
2.1g f+p)
¢ - goc ma st gilia phin con cda true va 16 con 1rén vo.
Lue Py tdc dung vudng gée véi didmg sinh mat con duge xdc dinh nhy sau -
2 - PI
2 sin(fF + ¢ )
Lye ma sdt can trd khong cho truc rang quay I ;
L —
Y 2osinta, +¢)
Lure niy ¢6 tdc dung 1am cho lye kéo cua thanh rang W, nho di.
Vi ¢é nhitg hao t6n d6, nén W, nhd di va chi con ;
M .. D
W= —p .2
Fa S 4,
D,, - dutmg kinh vong tron tai 1i€1 dién trung binh ¢ia phin ¢6n ( mm ),
d, - dugmg kinh vong tron lan cda truc rang ( mm ).

-

Thong thutmg Doy =127 thi
d
w22 127.054.096. M
Fu Fa
W, = 0.33. 2
rﬂ’

Ciing trong ty nhu truong hop trén ta cé :

[ s
W=W|'(l-?—-f) va W=0,26.£ (1.39)

! Ta
Ty s6 truyén lyc tinh twong ty nhu trén s& c6 K, = 2.8.
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- Tinfo e kep eria phién dan khi ding co cdu ddam bdng chém { hinh 1.46 )

frong két cdu nldy truc rang 3 nim trong 18 cita chém di dong 4. Khi phién dar tiép
xuc voi chi ti€t gia cong, chuyén dong di xubng ci thanh rang nging lai va trye cang
dudi tac dung clia hye 1 tay quay truyén 163 bat ddu n theo thanh rang I&n phia trén vi
kéo theo chém 4.

Khi géc nghiéng clia chén o = 5° + 6° chém s& ch’n chat thanh rang lai. Quay tay
quay theo chiéu nguoe Iai, co cAu trén duge mé ra v thanh rang duge nang ién. Ldc nay
16 x0 5 ddy chém trd lai vi i ban ddu. Kbi 16 so 5 cing ciling thi lyc kep chat chi tiét cing
16 ; tuy nhién nbwr vy s& mat nhiéu site dé quay tay quay,

Khi thanl rang dimg lai khong di xu6ng nita, xuat hién lye nang chém Ién F
L—-r,

!'d

F=pP.

Trong dé:

P - Iue quay ciia tay cong nhan téc dung vio tay quay ( kG },

I. - chidu dii tay quay ( fnm ),

r, - bdn kinh véng chia cha true rang ( mm ).

Phan lyc cia W len phién ddn lam cho thanh rang bi dly xién, nita Irén sang phai,
nita dudi sang tedt. Téng hgp hue dn vio thanh 18 phia trén bang 16ng hop luc an vio thanh

du6i clit vo 13 N o= Pl —r)
re [teta + p)+igo. ]
Lue ma sdt gifra thanh rang va 16 12 : Foo= P —r)) f
o, -[fg(a+§o)+fggal]
Luc kéo thanh rang 13 : W= 096 p L Pl —r)) f
! r,ooory -[fg(a' +@)+igo, |
!
Viay luc kep W sg 1A : W=W -3.—. W . ;khi.."_=075;f=0.lthi:
’ by Lo
g !
b= 078 W, =P 107500 L-r
ry Ta '["g(“"'@’)"'fg(a]

Vitg{ o+ @)+ 1tge, = 0,280 nen
- w =
ie :p-[o_u‘—L—-o.zs-L ") ,
L ¥a

w=0282 168+ r,) (1.40)

T
! |
Khi 2 | ¥
L =150uun ;r; =14 mm ; P=10 kG (Q_"__—___;_ _;' 4
1hi : ! ) ] 5
2 T
”'=&£"]—O-Ll.68,150+14) P N N
= 53,2kG
¢ s6 truyén duc K, 1a: L ‘
-3 W,
K..=il—=°3’2=5,32 f
P 10

Hinle 1.46. So do tinh lic kep khi ham bing chém
1. Thanh rdng; 2. Tay quay; 3. Truc rdng; 4. Chém; 5. 1.5 xo
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I Co cdu v dinh tém
Ngoai nhitng co cAu ty dinh tAm da néu nhu mam cap 3 chiu tie dinh tam, dng kep
dan héi, trong thuc & san xuit thudmg hay ding cdc loai co cau dinh tam sau :
- Cocdu wr dinh tdm vit me tréi chidy { hinh 1.47)
Co cdu loai nay c6 thé ding dé dinh vi vi kep chat theo hai mat phdng chudn d6i
ximg hoac mat tru.
Phuong trinh can bing theo phuong ndm ngang 1 :
W, +2F =W, 5> W, =W, (*)
Trong d6 : W, - luc huéng tam do quay trye vit me sinh ra,
W, - luc kep cua co cdu vdo chi tigt,
F - hee ma sdt xuat hién gifta ma &6 va rfinh trugt itn &€, F = N, .f,
f, - h¢ s6 ma sit giita phéin trugt trén ma €6 va rinh et tren de,
N, - dp lyc caa phan trugt rén md &6 1én rinh truat trén dé,
Xdc dinh N, bing phuong trinh mémen ciia cic hee tde dung 1en ma éto tai diém O,

et

! _ NN
; i /{///

Lo

Hinh 1.47. Co cdu tw dinh tim bén § vit e irdi chién . Sor dd tinh le kep

Tacé: H-’,.hzz-i-l.,‘}\"i=-4—-L1 v
3 3
Tir dé : N, :i._"?_.u] :i._k_.ul
4 L, 4 L,
1 A
F=e——.j
2 Ly ! /
Viay (*)c6 thé viet 1 - Woo 1 (1.41)
1= n’] 3 I f B
Ly

- Cocdu i dinh tdm bdng t6 xo dia (hinh 1.48 )

bay 1a leai co cfu ty dinh tam sir dung khi chudn gia cong 13 18. Khi truc mang cic
10 xo dia bi day theo hudng truc tir tr4i sang phai, dudmg kinh ngodi ciia 1d xo dia tang lén
tao thanh lyc ép W cia mat ngoai ciia 10 xo vio 18 chudn 84y ra lyc ma sit gidia ching cfn
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1r¢ khong cho phéi xé dich, cdn dudmg kinh trong thi giam di tac thanh luc ép 1én truc dé
cd dinl vi trf rén true cla nd.
Cac thong s¢ k¥ thuit cia cocau :

- Vit liéu 1am 16 xo dia : thép S0C2A, 161 dat dé cimg 40 + 45 HRC.

- B chinh xéc dinh tam 0,01 + 0,03 nun,

- Luc kep W taora 16n .

- Budmg kinh ngodi ciia 10 xo dia dé dinh vi chi tigt ( D = 18 + 200 mm ) khi lam
viée tang lén va dudng kinh trong coa né ( d = 4 + 160 min ) gidm di tir 0,15 + 0.4 mm.
B¢ nhdm cdc bé mat lam viéc cdn dat t6i R, = 1,25 = 0,63 um.

- Chiéo ddy 1o xo 14 tir 0,5 + 1,25 mmn.

Tarc kep sinh ta do co cdu ty dinh tm 10 xo dia c6 thé xdc dinh duge nhe phuong
trinh c4n bing moémen cla hé lye tdc dung vao phéi, tacéd ;

W.f.R< K.M,

oo KoMy AM©Q (1.42)
R 7. R 1ga,
- A
hoac 0 = L33 tga, 7

trong d6 : W - luc kep hudng kinh ( kG ),
Q - lye kéo hudng tye ( kG ),
f - hé s6 ma sdt
o, = o+ 2% vo oo = 9+ 12°
cAD

w | 1T
/7‘7L////////

I ,154d

-1
i54d
'@'* R

I Nd. e
W

AD

KRV 7972907070797

Hinii 1 48. Co cdu tu dinh tdm 16 xo dia

- Cer cdu tie dinh tam bdng mang mdng chdi déo

Co cfu tu dinh tAm bang mang moéng chét déo ¢6 thé ding khi chuén 13 18 hoac mat
tru ngodi, tinh dinh tam cao, do dinh tam dat t¢i 0,001 + 0,03 mm, c6 thé triét tiéu hoan
toan khe hé giita mat try ngoai cia cia bac méng vi 16 chudn ctia phoi, tao duge lirc kep
1ém va phin bd tuong doi déu, két cdu nhd gon, théo 14p khi gd dat nhanh, nbung ché tao
khé dam bao d6 chinh x4c.

Khi chufn 12 18 ( hinh 1.49 ), nguyén 1y lam viéc cia co cfu nhu sau : van vit 4 (ién
viio ( vé& phia trdi ), thé tich chét déo bi giam xubng, 4p suit cha né tang lén, 1Am bién
dang bac méng theo hudng kinh mot lugng AD gay ra mét 4p luc huéng kinh tir bac mong
tdc dung 1én bé mat 15 chudn tao thanh lyc kep.
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Hinlt 1.49. Co cdu i dinh tam bdng bac mong chdt deo
{.Bacmdng ; 2.vd : 3. Contr wgt o 4. Vitkep chat : 5. Chdt déo

Vauli¢u chit déo gém :

- Nhva polyvinyl clorit ( PVC) - day [ chal chinh trong chit déo, d6 13 mot chit cao
phan tir, chi€m khodng 20% khoi lugng.

- Polybutyl plitalat - L4 dung dich ddu khé boc hai, ¢6 téc dung tam tang tinh déo,
chi¢m khodng gin 60% khéi lugng.

- Stearal canxi - 1A chal ¢6 tic dung d€ én dinh 18 chic cha chat déo, giit cho chil
dco khoéng bi héa gia, chiéin 20% khoi hegng.

Bac mong duge lam bang cdc loai thép YA, 40X, 40XCT, 12XN3A, 16i dé dat do
ciing 35 + 40 HRC.

Céc thong s6 k¥ thudt cia bac méng I -

Tuong quan D=10 +50 D>50 + 150 D> 150
kich thude (mm ) ( nun ) { mm )
L>03D h=0015D + 0,5 h=0,025D
05D >1.>»> 025D h=0,0ID + 0,5 h=0,02D
025D > L > 0,125D h=0,0ID + 0,25 h=0,015D
P p.D°
1> 0,3D '"“ I EAD
p - 4p sudt thily tinh 2A0 F h
trong chat déo T
L<03D heog2 D’ I
I E.AD R
n, =-— ;
' D p=125 .HJTE_E’_
Don




Bac méng va vd lap ghép vGi nhau theo ch& do Lap chat ( 1ap 6 do doi ) bang cach
Jum lanh vo dé gé 161 - S0°C.
Khi r6t chit déo vao dé g phai dun chat déo dén nhigt do 150 + 160°C dé chay long
hoin toiun, sau d6 méi rét vo dé ga dz nung ndéng dén ahict dé 140 = 150°C.
Khi thiét k€ ¢o ciu dinh tam bang chét déo, cdn phai xic dinh céc thong s6 sau :
- Cdc 1hong s6 ciia bac din hoi ( bac mong ).
- Kich thude cta vit kep chat va con trugt trong cd cfu kep chit bang tay cua dé ga.
- Kich thude con trrgt, dudmg kinh xilanh trong cd cfiu kep cia d6 ga theo kiéu co
khi hida.
1.ai¢ kep sinh ra do co cau 1y dinh tam bang bac mong, chét déo phai dat duge hai
yéu ciu. khong cho phoi x¢ dich theo huéng truc du6i tic dung cua luc cat doc truc P, va
khong cho phoi xoay tuong d6i so véi bé mat cha bac i€p xiic vé&i mat chudn duéi tic
dung ciia momen cit M, .
- Lare kep nxémg tryc W duge xéc dinh nhu sau :
IV:"‘R'h-b‘ ‘2’4-106-;'-2-H‘R-f (1.44)
1,28 ‘ R’
Pidukign: W = K. P,
Trong do : [ - hé s ma sdt gifia bé mat lamn vige cla bac va mat chudn.
D = 2R - dudng kinh 18 chodn ( ovn ).
I - chidu ddy phdn bi€n dang clia bac mnéng (mm )
2h B

M=—=—=

D R
3, - A6 doi khi kep chat (mm ) 8= AD, - N

S,... - khe hd 16n nhit giita mat 1am viéc cla bac méng va mat chudn ( mm ).
AD, - bi¢n dang dudng kinh n nhat cho phép ciia bac mdng va dugc xdc dinh
nhur sau:
" E.K

o, - gidh han chay cha vat licu lam bac mong ( kGfem® ).
E - modun dan héi cia vat lidu 1am bac mong.
K - hé s6 an toan.

K= T =12+125

G
o ., - 2i6i han chay cho phép ctia vat liéu 1am chét bac mong.
Khif=02tach:
W o= 10 m.fm.6,..D (1.45)

- Momen kep chat M sinh ra do bac mong, chat déo duge xéc dinh nhu sau:

M=W.R-= L H - D
2

M=510%m . Nm 8 DTz A, ( L.46)

1.3.4. Cdec co cdu sinh lie
Ngoai lye tée dung vao co c&u kep 6 thé 12 luc xudt phdt ti tay cdng nhén hoac tir
mot cor ¢iu sinh hue nao dé chuyén 16i co ciu kep.
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C6 nhide loai co c4u sinh e nhu oo ciu khi nén. thuy lue, dieén tir hoac co caw sinh
Iuc trong dé sit dung cdc chuyén dong o hoc d€ 1o ra lye the dung vio co ciu kep nhu
ca cau sinh lyc nbé chuyén dong tién dao. nhdy hye ly tam hay nhér viwo chinh tde dung ciia
luc cét ..

a. Ca edite sinh Tee ki nén

Khi néun duce sit dung trong d6 gd ngay cimg nhide vi né cé cie 1eu didm sau

- Gidm nhe sie lao dong khi kep chat chi Hét. Thao tdc nhe nhéing , thoan uén.

- Rt ngan rét nhidu (s gian kep chat.

- Tao ra duoc hue kep ldn, déu va ¢d (hé didu chinh dugc.

- D& ty dong hda va 6 thé didu khidn wr xa.

‘Tuy vy 06 t6n tai cdc nhuge didm sau

- Do khi nén c6 tinh dan h6i nén do cfmg vimg kep chat khong cao, vi vay it dimg
khi nén d€ kep chat cac chi 1iét nang.

- Phai ¢6 mdt he thong khi nén véi nhidu rang thigt bi phu nbw céc leai van, bink
loc, bo didu hoa t8c do, dp Iye va hm lugng ... cua khi nén. H¢ théng niv khd céng kénh,
chiém kléng gian 16n v yéu cau mot chi phi nhat dinb.

Hinft 1.50. Sor dd hé thang trang thiét bi khi pén cung cdp cho d6 gd

. Bintt pluen ddu ; 2. Van diéuwdp ; 3.Van mgt chién ; 4. Van phdn phés ;
5. Van diéu chinl t5c di : 6. Déng hé dp lue © 7. Xylanh ; F. Binh loc

Mot hé théng trang thi€t bi cung cdp khi nén cho dé gd duoc b tef nhu hinh 1.50.

Khi nén duge din tir mdy nén khi cia wam san xual, khi nén di qua thiét bi 1am lanh,
thict bj khtt hoi nude 16 1an Jugt di qua binh foc F ( d€ khir cde tap chat ), binh phun dau
I dé tron dau vio khi nén d€ boi trom cde co céu sir dung khi nén & phia sau, qua bo didu
chinh dp lyc 2 nhim dim bao dp luc khi nén cdn thiét, qua van mét chiéu 3 dé khi nén
Khong ¢6 kb nang di nguge lai nham dan bao an toan khi doét ngot khi nén bi 1yt dp, sau
d6 di qua van phan phai 4 d€ dua Khi nén vdo xi lanh 7 cla co cau chap hanh dé o cau
iy sinh ra Iye tic dung vio co ¢au kep sau khi d7 di qua van didu chinh e do dong khi
nén 5 v duge kidm tra lad dp lee dong khi sit dung bang déng hé do dp luc 6.

Coa cdu sinh tye khi nén thutmg ¢6 hai dang xilanh - pittong va xilanh mimg. Khi din
dong Khi nén ¢6 dp sufit p vdo xi lanh, n6 st day pittong di chuyén va tac dung lye ddy Q
vao ¢o ciu kep. Luc ddy Q tuy thude vio so dé co cau sinh luc khi nén duge st dung
(hinh £.51).



Kt vhe dong khi nén di vao bubng bén 1rdi cua xilanh ¢ hinh 1.5§a ) cin pittdng bi
day v& phia hén phai véi lye Q 1a:

Q=75 E"(;D -0 -y ( 1.47)

Troug dé : 1D - dudmg kinh xilanh { mun 3,
I - 4p sudit domg khi nén ( Nfem® ),
g - luc cang o xo (N ).
Irén hinh 1.51b la co cfiu sinh lyc 6 thé tde dung vao co cau kep bang luc diy Q
hoac lue kéo Q tuy theo viée din khi vio cda bén trdi hoac vio béu phii cia xj lanh,
N¢u khi vio bén 1rdi ( theo hudng lue ddy ) thi

2
o-prP ., (1.48)
q
Néu khi vio tira ben phdi ( theo hudng lue diy ) thi ;
Qﬁ%(f)’—d:)p-r} (149)

Hinh [ 51, 8o dé co cdu sinh fwe bang ki nén dang xitanh - pitténg

a. Xilanh mot chiéw b, Xilanh hai chiéu ¢, Xilanh hai budng (khuéh dgi)

T'rén hinh [.51c 1& so d6 sit dung xilanh hai budng, hai pitténg dé khuéch dai Tue Q.
Goi Q, 12 lyc sinh ra cia budng xilanh ( 1) vd Q. [ luc sinh ra clia buéng xilanh ( 2 ).
Tuy theo hudng chuyén dich cua pitténg ta ¢6 :

- Khi pitténg dich chuyén sang phai ( fuc diy ) :

= F ? H 5
0 _T(w ~d*)p.n (1.50)
- Khi pittong dich chuyén sang trii ( luc kéo ) :
- _ 7 1 1 S
Q —E-(I) -d )p,q (L.51)
Co chu sinb lye xilanh ming ( hinh .52 } thudmg it dung trong hai tnmg hop sau

- Khi xilanh 1am viéc mét chidu, ¢d 13 xo e dung nguoe lai ( hinh £.52a), Iy diy
Qsila:

Q:l'—(Dz+D.d+d:).q—q (1.52)



- Khi xilanh 1am viéc hai chidu, ta c6 -

Q'z%&(D’+D.d+a’3),rg (1.53)

b. Truyén dong bang din thary hiee

- Khdi niém va phan loai

Dau  thiy  iue
cing 13 mot hinh
e Guyén  déng
hay duge dimg trong
d6 gd ( tuy c6 it hon
khi nén ). Ddu thuy
fwc ¢é 4p suat cao
hom khi nén nhidu
ad 60 + 70 atm,
kG/em?), lai it bi
nén, dan tinh kém .
nén d‘ilng. cho cdc Hindi 1.52. 80 do cor cdie sinh liee khi nén viluniy iy
chi tiét gia cong ro
vl nang o6 lge cat . - . .
16m vt thich hop. 1. Mang dan héi ; 2. Dz kim foai 5 3.0L¢ xo

Trong trudmg hogp chi tigt gia cOng I6n md ding Khi nén thi két cfiv xilanh phdi rat
In hoac phii ghép lien tiép nhicu xilanh ma dp lyc ¢6 khi khong dat dugc. Déu thity luc
¢6 nhuge digm 13 phai luon Juon c6 Ap suat cho nén cin cé thiet bi k&in theo miy vi the
100 kém va it duge si dung hon { khi nén cé iram bom chung cho ¢a nha may ). Néu trén
mdy cong cu cb he théng bom thiy lyc trung 1am 1hi ¢6 thé 14y ra mot nhanh dé diing cho
d6 ga.

Tuy thudc vao cong cy ma truyén dong thuy luc ¢6 thé ng dun 2 cho mot d6 g4, 3 +
5 d6 g4 hoac cho nhidu d6 g4 clng lic. Nhin chung he théng wuyén dong bang diu thay
tue gém ¢4 céc thigt bj sau - déng co, xilanh 1am viée, bom diu, bé chia ddu, thigt bj didu
khi¢n, he thong dudng dng din dfu. Hinh 1.53 13 so dé kep bing dau thiy lye véi xilanh
tdc dong haij chidy.

Bom bdnh rang 2 ¢4 nhiém vy cung cap ddu cho xilanh . Xilanh phu 3 ¢6 tic dung
difu khién bang tay cho ddu vio budng trdi hoac budng phai ciia xilanh cOng tac. Sau khi
kep chi tiet xong, dfu duge di qua van an toan 4 ( van 4 ¢6 14¢ dung didu chinh ap lue cin
thiet ). Ddu qua van 4 13 dfu bom dé kep chat nhung sau khi kep déu thira chay qua van 4.
Can nhé rang trong co ciu kep bang dau thiy e 1dc dong mét chidu thi khi thdo chi tét
xilanh chuyén dong nguoe do 10 xo ddy. O hinh 1.53a, xilanh phu $6 3 ¢6 hai vi tef (v tef
bén phdi 1a khi kep chat chi tict, con vi trf bén trdi 1 thdo 18ng chi ti¢t ). Hinh 1.53 b,cla
cdc vi du st dung dau thuy fyc dé kep chat chi 1iet.

Hinh 1.54 [d 50 d8 d6 g4 c6 co cfu kep bang thay lye dimg wen mdy tién. (o cdu
nay gém hé théng cung cap diu s6 | ( g6m céc dong co dién, mdy bom, dau, b¢ chia diu
), Ong din ddu 2, xilanh thiy Juc 3, cdn dé nd; vdi mim cap s6 4 vA cdc chay kep sG55, he
thong phan phai ddu 6 ( loai xilanh quay ). Cdc xilanh thuy lic ( 46 g4 thuy Iue ¥ duge
chia ra lam 2 loai : foai c6 dinh va loai quay.

- Xilanl cé dinh
Xilanh c6 dinh ¢6 hai loai : loai tdc déng mét chidu v loai 1dc dong hai chidu. .oai

tdc dong mot chién dug chia ra hai phuong phép phu thude vio hudng chuyén dong ciin
can pitong : loai ddy ( hinh 1.552) va logi kéo ( hinh 1.55b ).

Ddu qua 6ng 1 vio budng A cia xilanh va day pilténg 2 cling cin 4 vé phia bén phai
cua loai ddy ( hinh 1.55a ) vA phia bén 1 ciia loai kéo ( hinh 1.55b ).

711//“ |

TN

a. Xlanh mot chiéw b, Xilanh hai chiéu
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Hinkt 1.54. Cer cdie gd kep Iddng ddu thity Lge trén mdy tidn
7. Bom thiy fige: 2, Van mét chiéu ; 3. Déng ho dp fue; 4. Xitanh ; 5. Van mot chidn
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Khi thio long
¢hi i€t thi 1& xo 3
diy pilong 2 cing
can 4 v& beén trdi
cua loai day (hinh
1.554) vi hén pha
cua loal kéo {hinh
1.55h). (1 xilanh
tic dong 2 chiéu
(hial 1.50) dau ép
duce bom vio i
hai budng phai v
i cua xilanh va
day pitong 2 clng
cin 4 v ci hai
phia khi kep va
thio long chi tidt
gin cong.
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Hind 55 Xidandr tde déng mot cliien
. Loal ddy b Loui kéo

f Ong didn didve 2 2. Pittony ; 3.L0 xo nen ;. Cdu pittdng

Frinde .56, Xifanh tde ding hai chicn

Lo Can pitténg ;2. Pitdng

2 3 £ 7 &
S A S B,
r/ f
SR | ey
: D el [ |
= =2 o eaerea] / £ i
22 R e A | ‘ ) \I_-;_:
A AT \% ////
6 léch so vdi mat it 127
. 2% Z e

£ Dweng ddn dde od dinhe ;2. 6!13{ dan ddu khi kep chige ;3.

Hindy 1.57. Xitanhr quay

(”Jlug ddein ddir khi thao tdng:

4. Bue dd ;. 5. Duong din ddn quay ; 6. Ndp ;. 7. Xilanh ; 8. Pinong . 9. Cén pitting
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- Xifanh cliuvén dong ¢ xldanh quay )

Theo k&1 cau xilanh guay duge chia va load canb vi oai pitong. Lowi pitbng co uu
dicm hon logi cdub 13 hiuh tinh cua cin 16n, ch@ tao dom gidn va gid thinh ha hon. Vi
vy xilanh quay kicu pitémg duge dimg nhiéu hom. Nhuoc didm cha xilanh quay 1a khong
the st dung duge vé 1oe do quay 1dn cua mdy ( n >1200 v/ph la khong dimg duge ) vi do
ma sil ¢ khép vdi phan phéi diu thuy e nén cliing bi mon cice b¢ mal L¢p xde sinh ra
Ricn ttromg chiy ddu vA o cdu bi nung ndng. Hinh 1.57 [a loai xilanh quay tde dong hai
chidu duge gd & ddu cudi cita trye chinh mdy tign. Foal ndy ¢6 tic dung kep chat chi ticl
bang chuyén dong cha cde chau kep (khi chi gt duge thio 1ong tde 1a khi chiu kep 1 xa
(am mam cap). Pitdng 8 duge gd trong xilanh 7, cdn pitdug 9, chi ticl 88 5 duge €p chat
vio nap 6 vi quay rong bac 4. Bac 4 duge gd vio chi Gét g dinh clp diu 56 1. Bén phai
clian cidn 9 duge ed oo edu trung gian d¢ dich chuyén chau kep vao tam (khi kep ¢hi (iE1) va
10i chiiu kep ra xa tam ¢ khi thao Tong ¢hi 68 ). Qua trinh kep va thdo 1ong chi i duge
thuc hicn bang chuydn dong cua can pitong. Dau €p duge bam theo Ong 2 vao 16 cua ¢
EL 5. nap 6 vi xi lanh 7, 761 vio buong xilanh, lam cho pitong cling can chuyén dong v
bén trii khi kep chat chi tiét. Khi déu thoy lue duge bom theo Sag 3 t6i theo rinh phia
duGi clia chi tiét S di vio budng wrdi cta xilanh ( budng khong ¢6 cdn pittong ) lam cho
pitong chuyén dong vé ben phai dd thdo long chi Gl HE tranh 1o dau ngudi ta ding cic
vong cao su gifta pitong, xilanh vi nap, gida cda pilong v xilanh. DAu duge bom Yan lugt
vio hai budng trdi, phai cua xilanh.

- Finh e cdu kep thuy fiee

S licu cin thidt dé tinh co cait kep bang ddu thuy lue: lye kep Q (kG Y phu thude
viw dp sudl clia ddu va dien tich pitong, chi¢u dai hinh winh cua pitong L. ( m ) vt thod
giun cia hanh winh pittong ¢ ( ph ). Lye & cdn pitong cla xi lanh tdc dong mot chi¢u duge
xdc dinh nhu sau ¢ hinh L.55aviib )

[k}

o I 320N
Loai day : 0 lﬂ 13 ] pon -0, { 1.55)

.ol kéo: O

%(D’ -d ) p.oy -0 {1.56)

i véi xilanh téc dong hai chidu  hinh 1.56 )
e bén budng khong ¢ can pitdng :
z D’
1
i .4 bén budng ¢6 can pilong -

Q= Py ( 1.57)

T 1
O=2AD -d'}p.y {1.3%)
0 = (D -« Yoo

(3 day - D - dutmg kinh pittong ( cm );
p-odp h:rc ¢l ddu Ion tie dong 16n piténg ( 2 + 7.5 Mpa - megapascal, tirong
duong 20+ 75 kGiem® ) ;
n=0%85+09-h¢sécdich ;
Q, - phan lye ctia 1 xo & vi i cang nhit (kG ),
il - dutmg kinh can pitong ( cm ).
Kli ¢ho dp luc ddu p, ta ¢ thé xdc dinh dign tich pitdng (cm ):
aD? Q
T

10 dé dudmg kinh pitong duge xidc dinh nhu sau:

= (1.59)
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{ " -
D= i: ’ﬁzu_gfg_ { 1.60)
p

T N7p
Nang sudt { 1it/phit ) ciia mdy bon :
Q. L

= =0 ( 1.61)
10001 p. 5y

O day: Q - lue & cdn pitdng { kG ); [ - chi¢u dai hamh tinh [am viée cha pitong
{ ¢m ) ; 1 - thdi gain hanh trinh cha cédn ( ph ) ; p - 4p luc clia ddu xilanh Mpa ( kG/em ) ;
N = 085 = 0.9 - h¢ 53 ¢6 ich cha cdf ciu 6 tinh dén hica twong rod ddu  chiy diu do cédc
khdp ngi v trugt ).

Thasi gian t cdn 1hi€h cho cAn pitdng chuyén dong duge x4c dinh nhu sau:

o @L (L62)
Loon. p.p. Vv
?
nhung Q= =D “pen (1.63)
4
V{l}? f=ﬂ'1’)2. £ n hoac ! = .ﬂ'!)z.f';
4 1000 p gV : 410° 1
Cong sudt tieu thy clta mdy bom ( kW X
Y ( 1.64)
612 .0

¢ day @ 1, - hidu suat cua mdy bom { hé sd c6 ich ).
Gl cfui - udmg kinh cha xilanh tigu chuin : 40 ; 50 ; 60 ; 70 va L0 mm.
e, Ceredu kep phéi hop khi nén - thny lye
* Khesi niém va phdn logi

Truyén dong bang kKhi nén - thuy fuc nham muc dich phéng dai lye kep hoac lam 6o
dinh 16¢ do chuyén dong. N_ n 1y [a diing khi nén diy pitténg, réi pittong ndy tic dung
viio mol budng kin chira diu thay e € phong dai lue kep 1en nhidu 1an. Uy diém chinh
cta 06 [ ding khi nén nén & tién ( Khong cdn trang bi dac biet nhr ddu thay lue mi lye
kep vin rit 1ém ). Co cdu khi nén - thuy lue duge chia fam hai loai :

- Logi tdc dong tryc ticp

- Loai tdce dong tuin ty

o 2 g 1

\ e TR
TEEETT
1

LA

ETER 7 Chi tié*

Hinti 1.38. Co cdn kep phot hap khi nén - thity tie ( loai tde déng e Hép
. Xitanl dén thity fye; 2. Xilanh khi nén ; 3. Budng khi nén ;
4. Pinong khi ;5. Cdn pitténg kli ; 0. Pintdéng dau ; 7. Cdn pitting ddn
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% § oai tde dény true tiép { khi nén - ddu thiy I )

K&t ciu trén hinh 1.58 g6m - xilanh khi 2 ( 1dc dong mot chitu ) véi pittdng 4,
xilanh déu 1 ( téc dong mot chiéu ) v6i pittong 6. Khi nén ¢6 dp suft P, di viio budng trai
clia xilanh 2. tAc dong lén pitténg 4 1Am né dich chuyén vé beén phai. Pittong c6 dudng
kinh 1Y, &p luc trén ca pittong 10 Q.

Ap lye nay lai duge cén pitiéng 5 truyén dén budng ddu vh lam cho xilanh 6 cing
cdn 7 chuyén déng vé bén phai dé€ kep chat ¢hi tiét gia cong. Cdn ¢6 dudmg kinh nhd han
nén dp sudt cang 1én. V@ dp suat nay the dong [én pittdng cb dudmg kinh D thi dp lue Q
{ Tuc kep ) s€ duge phéng dai lén nhiéu lan.

Ta ¢6 thé tinh todn dé clnfng minh két uan dé. (3 trang thdi can bang nghia I dp luwe
gitta khi nén vi ddu thuy lyc trong co ¢au s& 1a ( khong tinh dén ma sdt ) :

xd®  poxh

P, = (1.65)
4 4
Ta ¢6 dp sudt clia ddu :
D’
P, = P L (1.60)
o

(5 day : py - ap suat hoi Cp trong xilanh khi, Mpa ( kGfem? ),
13, - dudmg kinh xilanh khi ( cm ),
d - dudmg kinh cdn coa xilanh khi { e ).
j=Pe_ DU e so khuech dai dp suat (i= 16 + 21).
p. d

Lare kep & cén xilanh ddu ( khong tinh Iuc can caa 1d xo vh gid sith¢ s6 n = 1) duge

xde dinh nlar san ; Q= il i) P, { 1.67)
Thay gid tri py vho cong thite Q ta ¢é
D; )+
Q:p,‘_,—]:-ﬂr{ ( 1.68)
d- 4
2
Ta ky hiéu Pe 7 D =, - lyc & cn pittong khi néu.
4
Nhu vay 1a duge : 0-0 2 (1.69)

T
d-
QQ, - luc & edn pinong khi ( kG ).
1D - dwdng kinh xilanh ddo ( cm ).
Vidu: p.=5kG/em’ ;D =20cm;d=3¢m:D=20cm;

Tacé: 0, ==, 722 s s70kG
4 4
va 0-=0, _g— - 1570%%—: 70000 kG

‘T'a thay n¢u chi ding xilanh kbi nén thi dudng kinh pitténg khi nén phai 1a :

Q= r Dy p hay D, = 4Q = 4‘?00_00 =1325cm=1325m
4 n.p 7.3
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Nhur vay so véi dudmg kinh D va D, & uén thi D, & day 16n g8p 6.5 [An. Nlumg véi
ket caw & hinh 1.58 ¢6 nhuge di€m & hinh winh cua cdn pittdng 7 rat nhd so véi hanh
trinh cua cdn pitténg 5 . Pidu dé rong thyc 1€ khong sir dung. That vay. khiv, = v, ta cé :

f_fi_u.sl _rD .S, ( 1.70 )
4 4 )
Tacé él = ‘_f;. hay S, = i:— -8
S, D~ D
Néu 8, = 530 thi S = -;E)—: A =0I11em=1.1mm
VY.

* Logi tde dong wdn ur
Vé&i hawh trinh 1,1 i 13 khéng thue 1€, nen nguoi ta ding két cau nhu hinh 1.59.
K&t cdu ndy vira ¢6 kha nan 2 phéng dai lye kep vita dim bao hanh trinh kep dai.

1 A 4 8

[ L/ )

(RN

[T

1IN

CECECRL

3/ J

flindi 1.59. Co cdu kep hot hop khi nén - ddu thuy e (loai tde dong tudn te )

s

'\l-——-..,___‘_‘

L Pitiang khi ;2. Can pitdng ; 3. Lé din ddn s 4. Vdch ngdn ; 5. Pitténg diu :
6. Cdn pitténg ddw ;7. Chi tiét cdu kep . 8.Loxo; 9 Bubng cluta khi nén

Nguyéen 1§ 1am viéc nhu sau : khi nén vao bubng 9 ddy pittong | vé ben phai, cén
pitténg 2 am réng d€ diu & bubng A théng véi ddu budng B.

V1 the khi pittong dich chuyén vé ben phai thi ddu & bubng A va B sg déy pitténg 5
rét nhanh cho dén khi can 6 cham vo chi tigt 7. B6 Iy hanh trinh dai twée khi kep chat.
Sau d6 khi nén ti€p e déy 1 pittdéng 1 cho dén khi 16 rdng cila cén 2 théng budng A
sang budng B bi ng 3 bit kin ( khi phén 18 chui vio Ong 3 ) thi bubng A va budng B cach
ly han nhau vA tinh hinh lai bat ddu nhy hinh 1.58, lyc kep ducc phdng dai va chi tigt bat
dau duge kep chat, Ld xo 8 ¢6 tdc dung gii¥ cho 4p luc ciia ddu 6n dinth va trdnh xung lyc
qud dot ngdt doi véi pittong 5.

Hanh trinh ciéa cén pitténg duge xdc dinh nhusau (1.=§,va 1=8,;

L:rd’=;:rD1 (1.71)
4 4
T dé - L

a4 T
(3 day : L - hanh tinh cita cén pitténg khi nén ( cm )
t- hinh trinh cita c4n pittong ddu thuy luc { cm ).
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Db’
4
ta xdc dinh dudmg kinh xilanh diu ¢ Khong tinh hi¢u spatn ) :

Tt cong thic Q=p,

p. |29 (1.72)
TP
hoac D= L3 ’Q_ (1.73)
. Fa
BHudng kinh cédn pittong xilanh khi nénd: 4 o D
1,75+ 2.5
s . D! o N PR .
it cong thure - Pe = P e ta xdc dinh dudmg kinh ctia xilanh khi :
)
p, =d |2
Py

Néu 14y p, = 0,4 Mpa ( 4 kG/em® ). Ta c6 cOng thic tinh D, :

p,o=d ,01«1— = 1.5d.Jp. (L74)

Thé tich khi nén ( cm ?) cén ding trong mot hinh trinh kep chat chi tiet -

. T

"= =Dl L (1.75)
4

(3 day : 1, - dudmg kinh pitténg cta xilanh khi (cm )3
1. - hanh tinh clia can pittong xilanh khi ( cm);
* Xilanh tdc dong nudn ne gidn tiép ( kif nén - ddu they litc - ddu thiiy he ).

iinh 1.59 1a so d6 clia co ciu tdc dong khi nén - dfu thiy lue - diu thiy lyc. Co ciu
ndy ¢é kha nang cung cdp hee kep lm va hanb tdnh cia cdn ciing 1dn han so véi co cau

- -

tac dong truc tidp. Co ¢iu ny khic ca cau tac dong tnue tiép & chd 1a ¢6 thém xilanh diu

4p sudlt (hap. Co cu 1am vi¢e theo chu k¥ khép kin.

- Khi 4p suft nho, pittdng va cin chuyén déng thong qua co céu phu dé kep chat chi

tict ( kep sa bo ).

- Khi 4p suft 16n ( 4p sudt chia dau thiry lyc ) pittong va cdn chuyén dong va qua ¢

cdu trung gian dé kep chat 1n cu6i chi tét.

- Sau khi gia
cong xong, ¢ cdu 4p
sual cae { ¢ <l v
xilanly dau) duge ddng T
lai dé thdo Yong chi
1ct.

Khi nghién ctu y
dac tinh cta xilanh 2
khi nén - dau thuy hre
ta thay Tue Q bign doi
theo thii glan | v sy

bicn déi theo e do

. AN e t

cl_luyén dong cia can t, a) b)
pittdong v theo Lianh . s e s e s .
winh S ¢ hinh 1.60). Hinh 1.60. Sit bién déi ciia Q theo t va cia V theo §

a. Loai tde déng truc tiép ; b, Logi tdc dong fdn e

wi
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Trén hinh L60Oa : 1, - thoi
aian cia cin pindng cham vao chi Q
GEL gia cong ( & so db tac déng

e 1id€p khi nén - diu thay ige ).
Nhinh 1 dng vl qua trinh kep
chat chi tiél, ¢dn nhanh 2 tng vdi
qué trinh thdo 1éng chi ti€t, Hinh
1.61 14 s d6 phu thuoc gitta @ va
1 & oo ¢ tac dong uan 1y @ khi
nén - ddu thiy hee - déu thoy luc.
() day 1, 1athdn gian tir dp sudt nho

dal 151 ap svdt ldn, t, 13 thdi gian

; o . J o 2
dich chuyén cita cén pittong cham Hinh I.61. Sy bién déi cria @ theo t
vio chi tél. citet eor cdu kep phdit hop

d. Cercci kep ca khi - thiy luc
P8 vdi nhimg dé gd cén
e kep 1om, ngudi ta s dung q

co ciu kep co khi - thiy lue

bang tay vi xi lanh thiy lue

{ hinh 1.62). S 1
Khi ta quay tay quay 1, o g

vit 2 diy chi ti¢t 8 v¢ bén (i

; o)

vi 1aim cho thé tich cua dau L— = ‘: I
thay déi. Khi d6 pitténg 7 cing 4 \ \\ ~4
can 5 chuyén dong lén trén va —_—;-L_-—_ §

thong qua co ciu trung gian dé -
kep chit chi ti€t. Sau khi gia \
cong xong, la quay tay quay | @\\w\
ngugc lai , vit 2 dich chuvén

vi bén phai, 10 xo 6 duy

piltong cing cdn xudng phia Hink 1.62. Cor cau kep co khi - thiiy le
dudi va chi Gét duge thao long.
Luc kep Q & cdn pittong clia co

/%%//

1. Tay quay; 2. Vitme ; 3. Bubng ddu ;

crn hinb 162 duge xic dinh 4. Buéng nén ddu ; 5. Cdn pitiéng ;
theo cong thife sau . ' 6. Lo xonén ; 7. Pittong ; 8. Chét irum
PL D?
Q= 1- O, (1.76)

rigla vp) A

(5 day: P- luc ciia tay cong nhin dat & cdnh tay don ( kG ),
L. - chidu dai cdnh tay ddn (cm ),
r - dudmg kinh trung binh cia ren ( cm ),
a = 2°30 + 3°30 - gbc nang cla ren,
¢ = 634 - gbc ma sdt trong mdi ghép ren,
D - dudng kinh pittong ( cm ),
d - dudng kinh chi ti€t nén ddu ( cm ).
1 = 0,9 - hé $6 c6 ich cua co cdu ( ¢6 tinh dén hién tugng rd ddu trong co cdu ),
Q, - phan lyc cia 16 xo { kG ).

e. Cor eau sindi {ue nho hee it dién tiv
Loai co cAu nay thuwmg dimg dé kep chat tryc tiép céc chi tiét phang, mong.



NG 6 1ru di€m a1 1én 1 khong gy bi¢n dang <hi tiét nhu céc co cdu kep chat khdc,
khong can g qué trinh cat. Co cfu sinb hyc uhds lue hi dién v ( hinh 1.63 ) bao gbm -
cuon day bao quanh 16i din 6 3, vat 1igu cdcb ur 4 ngan cach gitta 16i 3 v tan dén 1r 2
d¢ tuyet dai da s6 dudng stic sau khi di qua chi tiet ¢6 the tr&s vé tdni 2 chit khong qua 161
3 tr&s vé 1aim cho tix théng yéu di. Khi ¢6 dong di¢n vao cudn déy s& xudt hign mot lyc hit
dien tir dé kep chat chi tiél.

Can otf vio kich thuée 1én nhat cita chi tiét, pham vi sit dung ch€ do gia cong, xic
dinh duge hye hat dién tir 6n nhat cdn phai tao nén va kich thude cha co civ sinh e, Co
cau sintf lye ahd he hiit dién tit duge tao nén do lap ghép nhidu cyc tir véi nhau ( ghép
nhidu éng day 6 16 dién tir ). Do d6 khi thi¢t k& co ciu sinb luc loai ndy cé the thuc hign
viéc tinh todn wén co s& mot Gng day va nhan lén vai s6 Iugng cdn thiét.

Viée tinh toan thiét k€ ¢6 thé thye hign theo trinh ty sau *

- Xde dinh hfe it cria ban tr d€ kep chdt nher can béng hé e tdc dyng vao chi tiét:

F.=T.T2K.P,
K.P,
S

= T = ( 1.54)

Trong d6:
P, - luc cat khi mai, ( N).
K - hé s0 an todn.
I - fue it clia ban tit thang gde véi mat chudn, ( N).
f - hé s& ma st gilfa mat chuén va ban tir, f = 0,1 +0,15.
i - luc ma sat gitfa mat chudn va ban 1, (N).
Vi Ly =300 #9003 Ly =35+ 50.
- Xdde dinh 56 odp i ( 38 Sng ddy )
LT ,
"= ET (N}
Trong d6 1 1 - s6 cuye L.
- Tinh dién tich mat cie 1y :

25 77.10° .
= tem ™)

Q

7 B

Trong dé : B - cudmg do 6 c&m trong vl

licu 181 tir ( eestet, c6 thé tra bang duge ).
- Xde dinh 16ng i 1ré S

! u {,
§- —* - -t
a g Zl w, g

Trong d6 : Hindi 1.63. C({ c‘ci'rlt‘siu.-': he nhe
1, - chiéu dii mdi doan fir tr&y thi i, ( cm ). lsge hit dién i

1. 06 2. Tdhm ddn viv; 3. L5i dan t;

H, - he 56 ddn tir cha doan thit i, ( tra bang ). 4.Vt lién edch tiv ; 5. Nam chdni

Q" - dien tich mat cat & doan i i, ( em® ).

- Xic dinh tong nv théng : b =07.8.Q
- Finft s& ampe vong (1 W) [ W= LU
0.4.x7

Trong dé : 1 - cudmg do dong dién trong day, (A).
W - 53 vong day.
- Xdc dinh didng kinh ciia ddy -
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d= \/i-l
. T.q
Trong do:
q- mat d6 dong dién trong day. thong thudng q =3 + 5 (A/mm’)
- Kiém tra siu phar nhiét ctia day
g. Co cau sinth e pnhey lige Iy 1am

Co ciu sinh luc nhd luc ly tam thudng duge sir dung khi chi tiet gia
cong can co chuyen dong quay tron nhu khi tién tryc ching han. trong
trudmg hop nay dé dé gd dat cling phai quay tron.

7 § 4 2 H

\\\'\\\\\\‘\

,4/

&)

Hinh .64, Coredi sinh e jher e v
a) serddd ket cdns b) sorde phan tich hie,
{- bi trieent; 2- va dd: 3- bich co dinh: 4- bich nGi et trie i S- true rie 6- 16 xo0 7. pap.

Trén hinh 1.64a 1A mot toai co cau sinh lye nhd lye 1y tam. Truc rdt 5
bit chat v6i bich 4, mot vat nang hodc bi | nam gidta mat con wrong clia vo 2
va bich 4.
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Khi dé gd quay xung quanh tam O - 0, do xuat hién lyc ly tam. bi 1 bi
vang ra theo hudng tam, nhung & mot phia né ty vio mit con trong cia vo 2
nén né s& ddy bich 4 vé phia trii kéo theo truc 5 truot trong 16 cia vo 2 va
tao ra luc kéo Q hudng vé€ phia trai, tdc dung vao co cau kep.

Khi ngimg quay, bi | tut xuong theo huéng kinh, nho luc dan cua lo
x0 6 day vio bich 4 dua truc 5 vé phia phai, tic dung vao co cau kep theo
hudng nguoc lai nén co cau kep s€ thdo long, c6 thé 1ay chi tiét gia cong
xong ra vh gd dat phoi maéi vao.

Luc ly tam P, xuat hién kbi co cau sinh luc quay c6 thé xdc dinh nhu
salll

P, =m.o’.R
Trong dé:
m- khoi luong vién bi 1 (kg)
o- t6¢ 4o gbc cha co cau sinh lyc (rad/s)

R- khoéng céch tir tam bi dén tim quay clia cd cau sinh lyc
{mm).

Khi co cdu sinh lyc quay, lyc ly tam P, tic dung Va0 mat con trong
clia vo 2 v bich 4 ¢6 thé phén tich nhu hinh 1.64b.

Trong do:
N- phan luc clia mat con trong cla vo 2 tac dung lén bi 1.
F,- luc ma sat giita bi I vl v6 2.
Q- phan lyc cia bich 4 tdc dung lén bi 1.
F,- luc ma sét giita bi 1 va bich 4.
R-tong luc lue Nva F,.
P va Q- cdc thanh phin thang ding va nam ngang cua R.
Tudotacd: P=0Qutglee + o))
F, =Q.tg0;
Chiéu lén phuong thang ding ta c6:
P, =P +F,=0Qltg(o + @) +1g0.]
P, = m.e’ R
m.o” R

telo + ) + tay,

Vay luc kéo Q s la: Q=
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U di¢m cia loai co c4u ndy 14 khong ¢in ngubn lye ndo khdc ma tu qud trinh quay
cua d6 g4 tao ra lye kéo Q, két cfu nhé gon va kha nang kep nhanh. Tuy nhién luc Q phu
thude vio tée d quay cia dé pa, khong didu chinh duge khi ch€ d6 cat ( 10¢ do cit ) thay
d8i. Vi vay nd chi 1am viéc an toan véi mot t6c do quay xdc dinh.

h. Co cdu sinh bige kep nhé chiyén dong 1ién dao ( phién ddan khoan )

Khi gia cong trén mdy khoaa, c6
thé 1¢i dung chuyén déng tién dao
dé 1a0 uén lye kep chat chi &t gia
cong. Tren hinh 1.65 1a mot dang
cla co cdu sinh lyc loai nay. Pdu
mdy kKhoan { truc chinh ) mang theo
phién dan di xubng cho dén khi né
ly vio chi tift gia c6ng ma diu
khoan van di xu6ng thi cdc 10 xo 4
b1 nén lai, Iuc nén dé s& an lén
phien dan ngiy cang lén. Mot yéu
cétu quan trong 1i khi miii khoan bét
ddu cham vao chi tict thi luc kep W
"bat budc phai ¢6 gid tri 16n hon hoac
bang gid i cin thiét dam bio an
toiin cho qué uinh cat. Nhu vay thue
chit ¢ day lue kep 12 lye nén ciia hat
16 xo duge 1o nén do chuyén déng
tién dao. _ ) . ]

Khi gia cong xong, diu mdy Hinh 1.6.?, Cer can sinh tue n‘hdr clutyén dong tén dao
khoan di len, 1d xo 4 dan d4n ra, 1. Dan khoan mang phién dan ; 2. Bac ddan ;
- fue kep gidm ddn vA chi khi mat 3. Mii khoan ; 4. Lo xo nén

vai trén cia mdt bich lén 6 mat vai cha truc din mdi kéo dugc phi¢n din di 1&n roi khoi
vi tri kep chat chi tigt. Khi mii khoan da duge nit khoi chi Gét va nim trong bac din 2
nguot ta méi thdo chi ti€t ra khoi d6 gd va g4 dat phoi méi.

U diém co ban ciia loai co ciu nay 13 vi¢e sinh ra Iuc kep khong cdn dn mot
nguon nang lugng nao khic, két hop due ¢o cdu din hudng véi co cfiu kep. Tuy nhién likc
nay phi¢n din phi dii cimg viing, ché d¢ I4p giita try trugt véi ddu mdy vi than d6 ga phai
hop 1§ dé dam bao do chinh xdc vi tef lwong d6i cua phi¢n din ( tam 16 bac din ) so véi vi
tri gia cong. Mat khdc co cdu ndy chi dimg duoce khi khoan.

i. Co cdu sinh fiee kep khi c6 iee cdt :

Trong mot s uudng hop, ¢6 the sir dung ngay hye cit dé tao ra luc kep. Trén hinh
1.66 1a mot s6 co cfu sinh lyc kep do chinh le cit tao nén. Hinh 1.66a 12 mam tir kep véi
hai chau kep 16ch thm hay diing trén mdy tién nhidu dao. Tai chiu kep Kech 1am dugce kep
trén phi€n | va ¢ 15 xo x0dn dé tao nén hee ép ban ddu ciia chiu kep vio bé mat kep cha
chi tic1 clia phoi, Khi qud trinh cit bét déu, luc cit tic dung vao phéi lam nd <6 xu hudng
quay theo chidu kim déng hé, déng thdi nhdy ma sét hai chéu kep léch tam quay theo
chiéu tang bdn kinh dié€m tigp xidc coa né véi phoi va kep chat chi tiél. Vi mam cap nay
lyc kep cang tang khi mémen cit cang tang. Khi kep chat, géc quay ciia chau kep
oy = 20 + 30°. Co ciu loai ndy chi ¢6 thé e hign duge khi cde diém O - 1am cia phoi,
O, - 1am hinh hoc cla chdu kep Iéch tam va O, - tAm quay cia chiu kep khong thang
hang, néu chiing tao thinh mét tam 2idc vuong thi do lech tam e ¢6 the xédc dinh mot cdch
24n diing nhy sau ; S, 40508

8 o=

2 .sin &
2
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1rén hinh 1.66b 14 co cau sinh lyc do lyc céat khi chudn 1a mat try trong <6 cip chinh
xdc¢ khong thap hon cdp 8. Co cdu nay 1am viée dudi dang chém nhd con lan 3 1iép xic
v&i tam 2 naun trén rdnh vat nghiéng trén truc 1. Géc nghigng « < 2¢ ( ¢ - 1a géc ma st
giita con lan vi tdin 2).

oy
2N
. 7y
0, N
g
g
51. +E

Hinh 1.66. Co cdu sinh fic do liee cdt gdy ra
a. Mdin tit kep chdt - |. Phién do ( d¢") ; 2. Chdu kep ;
b. Truc gd kep chdt bdng luc bt dang chém : 1. Tryc nghiéng; 2. Tdm 13; 3. Con ldn

1.4. CO CAU DAN HUGNG VA KIEM TRA VI TRi DUNG CU CAT

Co can din hudng va kiém tra dung cu cit 1a mét bd phan quan trong cia d6 g4 gia
cong cat got. Co cfiu din hudng dung cu cit { bac din huéng ) cé tic dung xdc dinh true
ti€p vi uf dung cy cat, dong thdi nang cao do cimg viing clia né trong qué tinh gia cong,
dam bao huéng tién dao, gidn sai s6 gia cong. Co c&u ki€m tra vi ui clia dung cu cét chi
nham xdc dinh ddng vi trf ¢lha dung cu cit trube khi gia cong.

N6i chung, né¢u dung cy cat dii cing vilng thi vi tf clia n6 duge didu chinh ngoai
phain vi gd dat phai thong qua co ciu so dao ( nhu trén dé gd tién, phay, bao, xoc, chu6t
mit ngoai ). Néu dung cu cat kém cimg vitng ( nhut khoan, khoét, doa ) cén ¢é co cdu din
hudng dung cu cit nham dédm bao do cing vimg c4n thiét cla 6 trong qud trinh gia cong.

1.4.1. Co cdu ddn huing

Co cdu din hudng ding nhidu trén cdc loai d6 gd khoan, khoét, doa, tién trong trén

mity doa. Co ciu din huéng bao gém hai bo phan chinh 13 bac din va phi¢n dan.
a. Bac dan hwdng

Bac din ¢6 tdc dung tryc ti€p din huéng dung cu cat. Bac din duoe lap trén phién
din va phi€n din 11 Hp trén d6 g4.

bé dam béo tinh diin huéng v vi bf tam 18 gia cOng trong qud trinh gia cong, ngudi
ta da ticu chudn héa cdc kich thue, do chinh x4c ctia bac, déng thoi khoang céch giita hai
mat ddu dudi cha bac so v6i mat trén cha chi tiét gia cong cling phai nAm trong pham vi
cho phép thy thudc vio dang phoi tao thimh,

D¢ din hudmg khi khoan, khoét, doa ¢6 céc loai bac :
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Hinir 1.67. Céc logi bac o6 dink
a. Bac tron b, Bac c6 vai

- Bac didn o8 dinh

lLoal bac ndy dung trong dng hop 18 gia cong
¢hi qua mot aguyen cong vai mot bude ¢ong nghe. Vi
k€t cim, bac gém hai loai 1a bac tron va bac ¢ vai

(hinh 1.67). Loai bac tron ¢6 nhuoe didm 1y khé thay
bac khi bac bi mon. Khi thay bac cdn phai gia cong lai
16 lip bac wen phign din. Duimg kinh 16 din huéng d,,
thutmg 13 17, ché do 1dp ghép gitia dudmg kith d, cha
bac v&i phién din1a H 7
nb

Chit lugng bé mat trong va ngoii cia bac din

hudng cin phai dat 6i R, =1,25 + 0,63 .
- Buc din thay thé'
Loai bac ndy duge ding khi phién d&n ¢6 dinh dé thege
hién cdc nguyén cong gia cong 16 gém nhidu bud:
cong nghé, sau méi bude phii thay the bac din liudng
va dung cy céu,
V& bac  din
hudng kidu nay 18 , |
gia cong ¢é thé dat
wr ¢ap chinh xéc 9
dén cip chinh xdc 7.
Bac thay the lap véi
phien dan théng qua
bac 16t (hinh [.68).
Bac 16t 1ap chat véi
phién  dan 77
noé ’

hoac # 7 ; bac din

mo
lap st trugt véi bac
161 va duge ¢6 dinh
nhd vit ham.

Y S

LN

! Hinh 1.70. Cde dang bae din dic biét

- Bae ddn thay nhanh
K& cdu togi bac niy vé ca ban gidng nhu bac din thay the. N6 ding d€¢ ddn huédng cho
dung cu khi cdn gia cong céc 18 ¢6 cdp chinh xac 9 dén cap chinh xdc 7. Ranh trén va; bac
¢d de dung giam thai gian thay bac, nho né céng nhan dtmg indy khong ean thio vit him
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bac khi thay bac ma chi cfn xoay bac sao cho phén kKhuyt trén ca chiéu diy vai bac émg
v vit hitm Ta 6 thé rit bac ra khoi phign din dé thay the ( hinh 1.69).

Ngodi ra trong cde trudng hop cu thé, nhu khi gia cang 18 wén mat ngiéng hoac mat
cdu ma tam 16 khong hudng tam cdu, hai bén 18 c6 cic bé mat cao hon, cic 18 ¢6 duimg
1am qud gan nhau, ngudi ta phiti dimg cdc loai bac dac biét nha trén hinh 1.70.

- Bac didn quay

Loai bae nay dimg
d¢ gia cong 18 tren may
doa nhain winh  hién
weme ket phoi gav
mon  abanh 16 dan
huéng cia bac. Bac din
ducge lap v6i 6 truot
hoac & lan v cdc & dé
lad lap véi phien din.
Bac dan c¢é lap then véi
can dao d¢ quay theo
tue dao trong qud trinh
gia cong ( hinh 1.71 ).

b, Phién ddn

Phién din 12 mot bo
phan cva co ciu din
hudng wen d6 c6 lap
bac diin. Vi cdc tam 16
buc ddn ¢é vi tri tuong
quan chinh xdc so véi
cdc dé dinh vi nén sau
khi dd diéu chinh dat
ytu cfu, nhat thiét phai
ding hai chét dé cé
dinh vi tuf chinh xdc cta
phi¢n din.

ARG
A -

Phién dan, t6ng
qudt ¢d thé chia Jam
hai loai 1A phi¢n din
<6 dinh v phién dan
dong,

* Phién ddin cé
cinh

Phien din cd
dinh duge 14p ghép
chinh xdc véi than
d6 gd. N <6 (hé
thio lap dugc hay
Fhong  thio duc.
Phi¢n din c6 dinh cé 3)
kha nang dat do
chinh xdc vi trf tam

N
AL

16 gia cOng cao Hiuh 1.72. Phién dan c6 dinh
thung thao tac khi a. Phién ddn ' dinh théo dioe
ga da pluie tap, thii b. Phién ddn & dinh khéng thdo dige
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gian phy 161 va thudmg phai ding bac dn thay nhanh khi cdc 18 o6 yéu cdu d6 chinh x4c
cao. Chinh viéc ndy ¢6 anh hiémg dén do chinh xdc vi tri tAm 16 ( hinh 1.72 ).
* Phién dén dong

Phién dén dong ¢6 nhidv loai :

- Phién dan thio rén.

- Phién dan ban 18.

- Phign din xoay.

- Phién ddn try trugt thanh rang ( binh 1.44, 1.45 v 1.40 ).

- Phién din treo.

Phién dan thdo rdi 12 loai phign din duge dinb vi chinh xdc va kep chat trén than dé
g4, n6 ¢6 thé thio i khdi than d6 gd d€ ga dat phoi, thio chi tiét da gia cong xong dé
ding thuan tién. Tuy nhién do thdo ra, lap vio nhidu 14n nén d6 dinh vi dd xdc dinh chinh
xéc vi tri clia phi€n dn hay bi mdn va ¢6 thé 1am cho vi uf tam 18 gia cong mat chiub xde
(linh 1.72 a).

3)

r__.....l

Hinl 1.73. Cdc lodi phién dan déng
a. Phién ddn thdo réi ; b, Phién ddn bin 16 ;. ¢. Phién ddn treo



Phign din ban 18 vi phién ddn xoay ciling ¢6 muc dich twong w nhu phién dan thio
réri. Tuy nhién nhitng loai phién din nay chi diing khi vi tri cha Am 18 gia cong yéu cau 40
chinh x4dc khong cao 1am boi vi khi xoay phi¢n ddn quanh ban 1& hay chat khe 1é thn t &
klidp quay s& Hun vi wi cia phién din mat chinh xdc ¢ hinh 1.73b).

Phién ddn tru trugt thanh rang 13 loai phién dan duge sit dung déng thin la co ciu
kep, tuy st dung khd thuén tién nhung van 16n tai anh hudmg ctta lue kep dén vi i thm
bac din mace dit luc kep trong trudmg hop niy khong Lon.

Phi¢n din treo chi sir dung khi bac dan hudng 13 o8 dinh hoac thay thé vi chi thye
hidn & nguyén cong khoan trén mdy khoan.

1.4.2. Co cdu so dao va kiém tra vi tri cia dao

Co ¢iu so dao 13 mdt b phan cia dé gd nham xidc dinh chinh xdc vi & cua dung ¢u
cal so vii dé gd. Co ciu niy thudmg ding & dd ga phay, bao, tign, chudt mat ngodi.

Cd cdu so dao rat quan trong vi trong san xuat vdi qui mé 1on, khi dao bi mon phai
mii lai, kich thuée 1am viée cua dao thay d6i phai didu chinh lai vi tri ciia dao so véi dé
g do d6 phdi ¢4 ¢a cdu so dao dé dF 16n (hai gian didu chinh. Trong dang sin xufl cd san
lugn2g it cling can co cdu so dao nham didu chinh nhanh khi lap dé gd lén mdy dé gia
cong mbi logt chi tiét, ngodi ra nd cling 14t cin khi phay citc bd mat phie tap ...

Hinlt 1.74. Mot 56 co cdu so dao
@ Phay mdt phing bang dao phay tru
b. Phay mdt phdng vudng géc bdng dao phay dia ba mét cdt
¢. Phay hai mt phdng vudng géc bdng bé hai dao phay diu ba gt cdt
d. va e. Phay nut dinh hinh bing duo phay dinh hinh
1. Cisodao; 2. Miéng can ; 3. Dao phay ; D. Thdn ciia co cdi so duo



VE kit cAu, ¢o ciu so dao phu thude vao vi tri va hinh ding bé mat chi tiét gia cong.
Trong ca cdu so dao, chi 1iél tiép xic véi dao 3 14 cdc micng can 2, ching thwdmg dugce
13 bang thép dung cu hoac thép hop kim, 16 dat do cing tir 55 + 60 HRC, céc bé mat
lam vice ciin nd phai duge mai dat t6i R, € 0,32 wm. Than ( D) clia ¢o cdu so dao bt
chat cit o dao 1 ciing bat bang vit vio hai chét dinh vi.

Sau khi so duo xong, cit bo mi€ng can 2, do dé trong qud trinh gia cong, dao khong
tigp xtc véi ¢if so dao 1 nén né khong bi mon va dam bdo vi tri tremg déi cda nd khi so
dao cac 1an tiép theo.

‘I'rén hinh 1.74 18 mo1 56 co ¢au so dao hay dimg.

1.4.3. Co edu chép hinh

Co cfin chép hinh 13 mot phan cha trang bi cong nghé thudng duge sit dung d€ gia
cong cde bé mat phc tap trén cdc mdy phay, méy tién, mdy mai, mdy bdo ... nham cung
¢dp thém mét chuyén déng méi vudng g6e véi chuyén dong sdn cé trén mdy céng cu ma
téng hop cha hai chuyén dong dd sZ 120 nén duge hinh dang bé mat gia cong can thigt.

Ty theo cde diéu kién cong nghé vi két cin cu thé cha mdy cong cu i ngudi ta ¢d
thé sit dung cdc loai co cau chép hinh khdc nhau nhu co ¢dv ¢hép hinh co khi, co cau chép
hinh thiy hue, hoac cée loai co c4u phéi hop khi nén - thoy e, phéi hop dién - co ...

NGi chung co cau chép hinh cé tdc dung d€ xdc dinh vi tri tuong d6i giira dung cy
cal v phoi, dong thii xdc dinh ca hudng chuyén dong cia dung cu cit khi gia cong cic
b¢ mat dinh hinh phitc tap nham giam bdt thdi gian gia cong vA nang cao nang sudt lao
dong.
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Hinl 1.75, Mot 56 0o cd chép hinh
I Cammdu ( dudng ) ; 2. Conldn
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Du co cau chép hinh leal nao thi bé phin co ban cla nd van 1a cam
mau hay dudng 1 va dau do hoac con lan 2. Khi lam viéc con lan 2 s& luon
ludn ti€p xdc va trugt trén bé mat mau ! (hinh 1.75).

B¢ dam bao tao ra ding hinh dang va kich thudc bé mat gia cong.
tuy theo khoang cach ¢6 dinh giita con lan 2 va dung cu, cén thiét phai thiét
ke ra bién dang cam thic* hop.

1.5. CAC CO CAU KHAC CUA PO GA

Cac co ciu ndi trén thude dién cde co cdu cg ban cha d6 g4, no ¢
mat trong hdu het cic loai do gd gia cong. Ngoai ra, 6 mot so khdc tuy
khong ¢6 mat & moi loai d6 gd nhung gép phin quan trong vao viée dim bao
nang sudt vis chat luong gia cong.

1.5.1. Co cdu phan do

D¢ giam thoi gian timg chiéc khi gia cong tudn tu cdc bé mat chi tiél
ngud ta thuong ditng bién phdp gd dat mét lin nhung gia cong ¢ nhiéu vi uf
nhd co cau phan do (con goi 1a ban quay). Bién phdp nay duoc sir dung khd
rong rdl khi thyc hién cdc nguyén cong phay, khoan va khi gia cong trén
duong day ty dong, trung tam gia cong hoac trén mdy to hop.

{

Hinfr 1.76. A
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Mot co cau phan dé thudng gém cic bo
phan sau;

- B¢ phdn ¢o dinh 13 co cau ndm co
dinh trén ban mdy hoac trén bang tai clia 5
duong diy tu dong. Trén né sé lap cdc bo

phan nhu co cau dinh vi va co cdu kep chat / "/////////‘/,/’
phan quay. A

- Phan quay duge dinh vi trén phan cd
dinh. Trén né s& 1ap cde co cau dinh vi vi
kep chit chi ti¢t gia cong hoac mot dé g4
gia cong nghiém chinh iy theo tinh chat
cua cd cdu phan do. yéu cau cong nghé.

Hinh | 77, Co cdu phan dé true guay

ndm igang. {- phdn cd'dinh: 2- phén
gitay; 3- chot dindivi phéin guav:

- trae v 8-ty guey kéo truc i,

75



Khi sit dung co ciun phan do, phai gd dat chi (36t gia cong sao cho 1am quay cna néd
triing v6i tam quay cita phin quay. BE dam bio yéu cdu d6, trén phin quay phai ¢6 mat
chudn d¢ dinh vi d6 g4 gia cong hay co cfu dinh vi chi tiét. Co cdu phan d6 ¢6 thé ¢é truc
guay thang dimg hoac nam ngang ( hinh 1.76 vi 1.77 ). D€ dinh vi phdn quay c6 thé ding
nhiéu co ciu khic nhau tiy thude yéu cdu cong nghée va didu kién sdn xudt.

Trén hinh 1.78a.b.c 12 céc loai két cfiu diing dé dinh vi phén quay 1rén phan c8 dinh.

Loai ( a) <6 két cau tuong 461 don gian nhdt, dé c¢hé tao nhumg do chinh xdc vi ui
phan do¢ thip, chiu luc kém, do cing vitng khodng cao.

Logi ( b ) c6 kha nang chiv lye 1dn nhwmg 4 chinh xde vi af phan do van thap vi méi
ghép déng ( mni ) cd khe hév gifta bac va chét, hoac trong trudmg hop yéu cdu nang cao do

g0
chinh xic ( H71 j - Ngoai ra, khi chot da bi mdn cdn gay ra sai s6 16n hon.
po

Loai ¢ ¢ ) tuy ¢6 két cfin phitc tap nhumg dat duge do chinh xdc cao va i bién cao vi
di cho chét vy bace ¢6 mon nhung chiing vAn tigp xdc véi nhau khéng khe hao.
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Hinl 1.78. Cdc két cdu dé dinfe vi phdan quay
Sau khi phan d¢ cin kep chat phin quay !

v phin ¢ dinh thanh mot khéi vimg ving AJ_ 7 s t

dam bao khdng ¢é x€ dich gifa chiing khi ¢6
tdc dung clia ngoai luc ¢ luc cdt ). Nghia 12
moémen cila ngoal Iue tde dung vio phin quay
clia co cin phan do bit budc phai nho hon
moémen ma sdt do lyc kep chat phin quay tao
ra. D& kep chat phin quay cé thé ding cdc loai
két cau sau :

- Kep chdt bdng éch tdm ¢ hinh 1,76 )} - ¢6
thé dimg cho ¢4 cdc b quay c6 trye quay
thang dimg vi nam ngang.

- Kep chdt bing ren (hinh 1.77) - ding cho %
biin quay ¢é trye niim ngang rit thuan tién. . /

- Kep chgt bang mdt cén (hinh 1.79) - su Hinde 1.79. Co cdu kep phdn quay
dung thuan lgi nhimg két cau kha phire tap. nhe cén va ren
‘Trén cac mdy tir dong, trung tam gia cong, cdc dubng day it dong, ngodi cde cd clu phan
dd n6i wén con dimg phé bién cde co cAu phan 4o sau :
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Hinl 1.80. Co cdu phin dd quay 1 dong
I va 5. Don quay ; 2. Thanh rang ; 3. Thanh ddy ; 4,8,12. Lo xo;
6. Chit dint vi ; 7. Chdt ddy ; 9,14, Bdnlv rdng ; 10. Banh e6c
TE Chot dink vi phy ; 13 Mdng cée

* Co edn phdn do gquay e
déng ¢ hinh 1.80)

Chot 11 ¢6 tac dung dinh
vi s bo phan quay, chot 6 s€
dinh vi chinh xdc phin quay.
Nh& chuyén dong di xudng
cia bd phan mdy 7 ma thanh
3 bi diy xufng lam don 5
quay xung quanh gof tya cd
téc dung TGt ch&t 6 ra khoi
vanly dinh vi. Mat khiac khi
thanh 3 di xufng cing lam
don | quay xung quanh gGi
tua ctia né v ddy thanh rang
2 qua bén phai lam banh rang
14 quay, méng 13 ddy banh
¢6e 10 quay lam phin quay
cita ¢d cdu phan do (hoac dia
quay cia dd gd ) quay theo,
chét 11 bi ddy ra khoi rénh
dinh vi va ép 10 xo 12 lai, dia
phin d Gi¢p tuc quay den vi
tef cdinh tigp theo thi 16 xo 12
lai ddy chol 11 vao rinh dé
dinh vi so bo dia quay. Chot
7 di 1&n phia trén, 16 x0 8 kéo
thanh 3 di lén,con thanh 2 bi
ddn by 1day v& phia bén wdi,

3
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Hinh 1.81. Cer cdu phan do quay goc 90°
1. Thanh truyén ; 2. Dia phdn dé ; 3. Lo xe
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" don biy 5 lai ddy chét 6 vao ranh tiép theo dé dinh vi chinh xdc dia quay. Logi co cau nity
¢é do chinh xdc phan d6 cao v di d¢ cimg vimg vi dinh vi bing hai ¢hot 6 vi 1.
* Co ednt phean dé quay gée 90° ( hinh 1.81)

Co cau phan do loai ndy chi dé quay gdc 90°. Pia phin d& 1A mot khéi hinh vuong 2
quay dug, ¢6 1iét dién hinh chém. Pia vudng 2 s& guay khi thanh 1 chuyén dong vé phia
phai. vio l6e hinh trinh khéng 1am viée cha ciia bo phan mdy chuyén dong. Trude hek
ranh x¢ cia thanh 1 fga vio mép dia vuong 2, sau dé mac vao ranb xé trén dia vuong. Ung
vGi mot hinh trinh x& dich vé bén phai ciia thanh 1, dia vudng 2 s& quay di mot gée nho
hon 90" mot chat. Khi thanhl di nguee lai v phia bén trdi, dudi tic dung cla 1 xo 3 thi
mas nghiéng ciia thanh 1 téc dong tiép tuc lam quay dia vuéng 2 d€ di gée quay 90°. Sau
dé chuyén dong ti€p theo vé phia bén trdi cta thanh 1 s& <6 tdc dung c6 dinh vi ti cha dia
vuéng 2. Loail co ciu ndy ¢é thé ding dé phay, khoan céc chi tigt nho cé 4 mat,

* Co edie phan dé Manriy ( hinh 1.82)

Ty s6 gira thi gian
guay cia dia Mantit 1, v thdi
Pay 12 loai co cau phan do
cac miam quay khong lién e
theo mdt chu ky nhat dinh.
Py | quay theo chidu mii
tén, sau mdt vong quay thi
chél 2 ¢ di duoc cam rén
mém dia ) $€ di vao rdnh cua
dia Mantit 3 v gat dia 3
gquay di mét gée nhat dinh.
Gée quay cha dia phan dg 1
1% 2w, gd¢ quay khong phén
do 13 2w, Co cAu Mantit ¢d
thé an khdp trong hoic
ngodi. Loai ndy cd cac dac
tinh sau :

gian khong quay eba né
t, xdc dinh #éc quay clia dia

Hinh 1.82. Co cdu quay phdn dg Mantit
. I. Dia chi déng ; 2. Chér ; 3. Dia Mantit
Mantit.

6t vai co ciu Mantit ngodi ¢6 7 riinh thi ty §¢ thin gian ndy li:
L Z-2
, Z+2

Cic thong s6 ¢ ban khic cla cd cdu phan do Mantit xdc dinh nhu
- 50 vomg quay cda dia chid déng trong mot phait :
{£ +2).30
n=Es —-
Zt,
- T6c d¢ gée cua dia cha dong :
(Z £2).n
D = ————
Z’: 'r(!
- Thoi gian quay cia dia Mantit ( tinh theo gidy ) :
, ke, (Z-2)30 (1.79)
' [¢] Z.n
- Théi gian khong quay cha dia Mantit ( tinh theo giay ) :

(1.78)
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2a Z(Z+2).30 { 1.50)
I Z . n

- Quan hé gifta cdc kich thude cha co ciu Mantit

l"U

.T F: o
h=f(sin—4+cos—-11+r
{ 7 osz )]

Trong dé:
sin T
Z
d= 2L (h-sin2y-2r
V4

R =1L

S =L .t;ca:i.i
2

1.5.2. Cor cdue dinh vi dd gd trén mdy cdt kim logi
Trong thyc € sdn xudt, d6 gi gia cong cit got phai duge dinh vi chinh xéc trén mdy
cat kim logi. D6 g4 gia cong ¢ thé duge 1ap trén bin miy néu 1a d6 gd phay, dé gi
khoan, khoét, dea, d6 gd gia cOng rén mdy doa, trén mdy tién dimg hoac lap véi truc
chinh clia midy néu 12 d6 gd ti¢n, dé gd mai trdn ngoai.

T Y :
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Hinh 1.83. Then dinh vi dé g trén mdy phay hodc doa
a. Then bat chdt vai dé dd gd b, Then roi ddu vudny

1.D6dc pd; 2. Then : 3. Banmdy

Mu6n g4 dat chinh xdc d6 g4 trén mdy, khi thi¢t k€ phai can of vio timg diéu kién
cu the dé sir dung hop b cée co cdu dinh vi vi co cin kep chat d6 gd 1én mdy, phai ché v
dén kich thube ¢d lien quan ciia mdy cong cu s lap d6 gd 1én d6 dé gia cong.

Co cau dinh vi d6 gd gia cong trén mdy phay van nang, mdy phay giwdmg, cic loai
mdy doa ... thuong 12 hai then din huénug hinh chit nhat 1p véi ranh chit T trén ban miy.,
D3 gd gia cOng trén mdy tién ren vit van nang thudmg duge 1ap v 18 con cha true chinh
hogc dau trye chinh, Co cfu dinh vi dé gé khoan thong thudmg 13 chin g4, d¢ gd. Co cdu
dinh vi d6 g4 tién trén may tién dimg thidmg 1a tryc trom 1ap triing tam véi tam quay cta
bin may.

Co citu kep chat 4 gd trén mdy cong cu thudmg 13 bulong va dai dc.

* Co cdu dinh vi dé gd trén ban mdy phay, mdy doa ( hinh 1.3 )

Cde riinh ch¥ T trén ban mdy phay, mdy doa thong thudng 6 chidu rong b = 18 mm,
truomg hop dac bigt d6i v6i cic miy nhd B = 14 mm. Then din hudng dé dinh hudng dé
& trén ban mdy <6 hinh chit nhat va phai ¢6 bé rong tuong ing vai bé rong cba rdnh chir
T trén ban mdy. Hai then ddn hudng phai bang nhav, cing duce 14p trén mot ranh chit T
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<lia ban may vi ¢6 khoadng cdch hop 19. Then din hudng thudmyg ¢ cac loai :

- Then bdt chédt ver dé dd gd ( hinh 1.83a).

~Then réi ddn vuomg di kémn theo mdy ( hinh 1.83bh).

Thy theo yéu cau cia nguyén cong ma che do lap ghép cua then din hudng véi rinh
chit T rén bim may e thé la: 5 H7

6

¥ Cer edae dindt vi di gd trém mdy Hén

Trén mdy tién van nang théng thudng d6 gé tién o thé duge dinh vi trén phin tru
hay phin ¢on clia diu ngodi true chinh, 16 con trye chinh.

Nhin chung, cdc dé gé nhd nhe thtmg duge dinh vi trén 18 con: con céc dd ga I6n,
nang duge dinh vi trén ddu truc chinh,

Trén mdy tien dimg thudng ding 18 tru hoac 16 con wrén truc chinh mdy dé dinh vi
dé ga.

Mot s& phrong 4n dinh vi A6 gd trén mdy tién duoc thé hién trén hinh 1.84.

/\
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\
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e) h)

Hinh 1.84. Cdc phieony dn dinh vi do gd trén mdy tién
w.b. Dinlt vi dé gd Ié com trén truc chinh ding co cdi ren kéo vé phia sau.
c. Diing phdn try va ren & ddu trye chinh dé din vi do gd théng qua dia trung gian.
d. Ditng mat con dink tdm ciia ddi truc chinh két hgp vai dia trung gian cia dé ga.
e. Ding 16 try hodc 18 con trén ban mdy ti¢n ditng aé dinh vi do gd.
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L.6. TRINH TU THIET KE DO GA CHUYEN DUNG GIA CONG CAT GOT

Thiet k€ dé gi chuyeén diing gia cong cit got 14 mot phin quan trong cla viée chuin
bi san xuAl.

Khi thi¢t k& dé gé chuyén ding gia cong cAt got ngudi ta phai cu thé héa viec g4 dat
chi tiét gia cong cho timg nguyén cong, tinh toin thiét ke va chon két cdu thich hgp cho
cdce b phan chia d6 g4, xay dung ban v& két ciu cia dé 24, xdc dinh sai 53 coa d6 g4, qui
dinh cdc didu kién k¥ thuat ché tao, lap rip va nghiém thu dé gd.

Tay theo tinh chét cita nguyén cong ma dé g4 gia cOng cit got s& ¢6 két ciu bao
gom nhiéu by phan khdc nhau. Nhin chung khi thidt k& dé ga chuyén ding gia cong cat
got ciin phéi théa mén cic yéu cdu sau day:

- Dam bao chon phuong 4n ket cdu dé gé hop 1y vé k¥ thudt va kinh 1€, sir dung céc
két cdu tiéu chudn; d€ dam bio diéu kien sit dung t6i ue nhin dat duoce chat lwgng
nguyén cong mot cich kinh t& nhat trén co s két cau va tinh nang clia méy cat s@ Iip dé
gd.

- Diam bao cic yeu cdu vé an toan k¥ thuat, dac biet 1a didu ki¢n thao tic va thodl
phoi khi sit dung dé ga.

- Tan dung céc loai két can da duge tién chudn héa.

- Bém bio lap rdp va diéu chinh d6 g4 trén mdy thuan tien.

- bam bédo ket c4u d6 gé phi hop vdi kha nang ché tao va lap rdp thire & cha co sé
s4n xudt.

1.6.1. Cdc buoc thiét ké' dé gd
Quad trinh thiét k€ d6 g4 gia cong cit got gém céc bude co ban sau day :
a. Phdn tich so dé gd dat phoi va yéu cdu k§ thudgt ciia n guyén cong

Kiém tra cdc bd mat chuén dinh vi vé d¢ chinh xde va do nhdm bé mar; xdc dinh
kich thudc, hinh ddng, s6 lugng va vi tri cha co cfu dinh vi phoi trén d6 ga. Sor d6 g4 dat
phoi (mg v6i timg nguyén cong cat got duge xdy dung khi thiét k& quy trinh cong nghé gia
cong chi tict mdy, trén d6 xdc dinh 15 s6 bac tr do chuyén dong cin phai han ché, cdc bé
mat ding lam chufn dinh vi, cdc chuyén déng cét c4n thiét, huéng téc dung cia luc kep,
cée kich thu6e, d nhdm bé mat gia cong cdn dam bao ( hinh 1.85 )

Tay theo hinh ddng mat chudn dinh vj { mat phing, mat tru trong, mat try ngodi, 18
tam, hoac két hop gita nhiédr mat khdc nhau v.v... } ma ngudi ta xdc dinh d6 dinh vi phd
hop vé hinh dédng, kich thu6e theo tiéu chusn da ban hanh nhe dX rinh bity & muc 1.2 cua
churong nay.

b. Xde dinh yye cdt, momen edt

Xdc dinh phuong, chi¢u va diém dat clia lyc cit, mémen cit : xac dinh gid tri can
thi¢t ca lyc kep chat phoi tren dé g4 vi bs i didm dat cia lyc kep chat phoi ; chon co
cdu kep phoi vé tinh chal kep chat, hinh dang, kich thuéc va dam bao nang sudt kep chat
cin thigt.

® Tinh hee kep cdu thié

i s6 cn thiet ciia luc kep chat phoi tren dé ¢4 phai ddm bio sao cho phéi can bang
an dinh, khong bi xé dich trong sudt qu4 trinh gia cong dudi tic dung cia ngoai lyc, trong
dé chi yéu 12 lyc cit, mémen cét, trong Irong ban than phoéi va cdc loai luc sinh ra trong
qué trinh gia cong. Nghia 1a ¢6 thé xac dinh duge luc kep gdn ding bang cich giai bai
todn cin bang tinh tdy theo so d6 g4 dat cu thé véi cde quan hé ;

W = f(K.M.)
hoac W =f(K.P.)
Trong dé :
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W - lyc kep chat phoi
cdn thiét .

f - he s6 ma sét giita
mat chudn dich vi vA mat
lam viéc ciia dé dinh vi.

K - h¢ s& xét dén yéu
cdu dam bdo an todn khi
gia cong.

M, - mémen cét.

P, - lyc cat.

Gid tj luc cit P va
momen cit M, dugc xdc
dinh theo cdc cong thite cy
thé iy theo phuong phap
gia cong, di duge trinh bay
trong cdc gido trinh nguyen
19 cd kim loai.

Lue kep phii <6 gi4 i
vira do, ¢é phuong, chidu
va diém dat hop 1. Lyc kep
khong duge qud I6n 1am
cho co cdu kep cbng kénh
va c6 thé gay ra sy bien
dang chi tigt.

Phuong, chiéu vi Iy
kep chat phoi phy thudc vi
tri mat chudn dinh vj chinh,
phu thuéx: phuong, chién
cla lyc cat va chibu cia
trong lugng ban than phoi.
Phuong clia lyc kep chat
phdi nén vuong gée véi mat
chudn dinh vi chinh d& 6
dién tich 1iép xiic 1én nhat,
gidm dp lyc va gidm bidn
dang cua phsi khi kep chat.
Chicu clia lye kep chat phoi
nén hudng tir ngodi vio mat
chuan dinh vi, ciing chiéu
véi lue cat va trong hugng
phoi de ¢6 lgi vé e vit co
ciu kep ¢6 ket cau nhé gon
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Hinli 1.85. Mot 56 ser dé gd dat chi tié giar cong

cling ¢ the chon phuong, chidu cia lue kep vudng gde vi lye cét va trong Iugng phoi.
Diém dat ciia lye kep chat phoi phii & vio vi trf sao cho do ciimg vimg cia phéi va
do gd tén nhat de phoi it bi bién dang khi kep chat ciing nhwr khi gia cong. Diém dat ¢ha
fwe kep phai nam trong da gide chan de duge 120 nén do céc didm tidp xiic cha mat chudn
dinh vi chinth v6i mat 1am vige cia cic d6 dinli vi v nén gdn mat gia cong dé khéng gay

ra moémen L 11 phoi.
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* Chon co cdu kep chdt phoi
Co cau kep chat phoi duge chon phai phai théa mén cdc yeéu cdu co ban di néu &
phin tren, nghia I1a khi kep chat phai giit dung vi 1 clia phoi, tao ra du lue kep, khong
Jam bi¢n dang phoi, két cau dom gian, nhd, gon khong gay ra bign dang, ¢6 tinh ty ham
tot, phit hop véi phwong phdp gia cong. thao tdc nhe nhang, thuén Ioi, an toin, don gian,
dé bao quan,
* Chon co edu sinh hee
D¢ #iam b6t nang nhoe cho cong nhan trye liép san xull, trong dé gd ¢6 1hé ding
nhiéu loai co cdu sinh lyc khdc nhau dé tac dung vio cd cdu kep nlat co cdu sinh lye bang
thuy lye, khi nén ... M&i loai co cu sinh luc ¢6 nhitmg yéu cdu riéng khi sir dung, d6i héi
cde rang bi phu kém theo 1am cho két cdu chung cia 46 gd them phic tap, song ngoai
viee giam nhe site ko dong khi thao téc, né cdn 1o ra duge lyc kep 16n va 8n dinh, o
diCu kign gidm thoi gian gd dat, nang cao nang suil gia cong. Chon co ciu sinh lyc phai
can e vio quy mo san xudl, nang Jyc sn xull va cc chi tieu kinh ¢ ky thufit cdn dat.
e. Xdc dinh két edu cia cde bg phdn khde wén dé ga
* Chon co cdu ddn Iuidng va kiém tra vi irf dung cu cdt
By 1a bo phin quan trong, N6 ¢6 chifc nang xéc dinh tryc tigp vi 1 cia dung cu cit
v tang do cdug vimg cita n6 trong quéd rinh gia cong, dam bao hudng tién dao, gidm sai
50 gia ¢ong, thudng ding trong cdc nguydn cong khoan, khodt, doa., chudt 16 ... Cu ciu
kiém tra vi uf dung cu cit chi nham xac dinh ( didu chinh ) vi uf cia dung cu cat truke
khi gia cong vh thudng duge ding & cdc loai d6 g4 tien, phay, bio, xoc, chudt mat ngoai...
~ Bac ddn lutomg kloan

Khi gia cong 16 trén mdy khoan, mdy doa thudmg sir dung dé gd ¢6 co ciu dfin hudng
gém byc din lap wrén phien din va phién dn lip tren d6 ga. Thy theo yeu cfu gia cong cu
thé mi ¢6 céc Toai bac dan tiéu chudn nbur : bac dn ¢ dinh kki 18 chi qua mot bude cong
nghg, sau mdi bude phii thay bac din humg vA dung cu cit, bac din thay nhanh giéng
nhr bac din thay the nhung két cdu cho phép rit bac khéi phién din nhanh khi thay the
dé gidm (hdi gian nguyen cong.

Khi gia cong trén indy doa, thudmg ding bac quay d€ trénh bi ket phoi khi cat, lam
i bac bimon nhanh.

- Phiéu din khoan c6 thé 1 phién din c6 dinh, phi¢n din thdo rdi, phién din ban
1&, phién dén treo, phién din try trugt thanh rang ... Phién din duge chon iy thude vio
tinh chat nguyén cong, yéu clu vé do chinh xdc vi nang sudt gia cong, '

- Co cdu chép hinh duge sit dung dé gia cong bé mat phutc tap trén may phay, bao,
ti¢n, mai ... Trén mdy phay, mdy tién cg cdu chép hinh dua theo cam méau, dudng. N6i
chung o cau chép hinh ¢6 nhiém vy xdc dinh vi trf chinh x4c giita dung cu cat vi phoi,
déng théi xdc dinh ¢a huéng chuyén dong ciia dung cu cét nhim dam bao hinh ding bé
mat theo yéu cdn gia cong, gidm thdi gian gia cong, tang nang sudt gia cong. Tiy thuodc
vao difu kién gia cong vi két can cita mdy cong cu ma c6 thé lua chon dé sir dung céc
logi ¢o cau chép hinh khdc nhau niw co cdu chép hinh co khi, chép hinh thiy lyc, dién co
hay phéi hop khi nén va thay lyc.

* Chon co edu phin do

Tly theo yeu clu gia cong, hinh thic truyén dong khi phan d¢ ma chon co cdu phin
d6 loai ndo, phan d¢ tinh tién hay phan do quay, ¢6 tryc quay thang dimg hay nam ngang,
quay lign tuc hay gién doan,

Co cdv quay phan do lién tuc ding dé gia cong cdc mat dinh hinh trén mdy céng cu
van nang, nhim cung ¢Ap cho qud trinh gia cong mdt trong s6 cédc chuyén déng tao hinh
thudmg diing dé phay rédmh nghiéng, rinh xoén wen mdy phay dimg.



Cda ciu quay phan do gidn doan dimg d€ gia cong tndn ty nhidu bé mat giGng nhau
vh ¢6 vi trf cdch nhau déu dan trén mot chi tigt hoae wén nhiu chi tiét ¢é két ciu gidng
nhau vi ¢é bé mat gia céng nhu nhau.

* Chon oo cdu dinh vi 43 gd trén mdy
Pé dinh vi d6 ga trén mdy phai chon sao cho dinh vi duge chinh xdc vi tri cua do ga
trén mdy. Co cfu dinh vi phy thuge vao yéu cdu gia cong, tinh chat va két ciu mdy cong
cu s dung.
* Chon than dé gd

Thén 6 gd phai chon sac cho dam bao di chd dé Jap cie bo phan khic caa dé g4 12n
nd, dim bdo 46 cing vimg cin thi€t. Than d6 g4 thudmg duce ché tao bing gang, bang
thép 14m ¢4 ket cfu han hoae bang ot s6 hop kim miw nhe. Than dé gd phédi duge ché
tao dat do chinh xdc cfn thiét va c6 gid thanh hop 1¥.

d. Xde dinh sai 56 ché'tgo dd gd
Sai 56 ché tao d6 ga cho phép theo yéu cdu ciia nguyén cong & quy dinh didu kién
k¥ thuat ché tao va 1ap rap dé g4. Nghia 12 phai xdc dinh cdc dai lveng sau :
- Sat 55 gd ddt cho phép
E‘\ﬂ. < [sgd ]= (—;—% ;—)5
£, = el vel vl
£, = Jelvelvel vel vl

) ZJA’,“ + A%+ 3AT 34+l + Y A,

Trong d6 : & - dung sai cho phép ciia yéu cdu cin dam bdo.
- Sai 56 ché'1ao dé gd
Tir cdc didu kién trén ta c6 ;

£, < J [e5] -8 -8l + 60+ el
e. Ndng sudt gd ddt va thac tic dé gd
" Nang cao nang sudt g4 dat vA hgp 1y héa thao tic dd gd gia cong cat got 1 mot trong
nhitng bién phédp chii yéu nhim nit ngén thoi gian phu cla nguyén cong.

Nang sudlt ga dat phoi trén 48 gd phu thuoe vao cdc yéu to sav :

+ Trinh d6 co khi héa vi ty ddng hoa qua trinh ga dat phoi.

+ 56 lugng phoi trong mét ldn p4 dar.

+ Mitc d¢ hop Iy héa
cdc thao téc va co cdu thao
tic g4 dat phoi.

Cdc yéu 1d wén ¢ lién
quan chai ch€ véi dang san
xudt va duong 16i cong
nghé. Khi quy mo san xuft
cang Iém, chng phai xét
toan dién va chinh xdc hon
anh hudmg cha qué tinh gé
dat phoi wén d6 gd cy thé
d6i véi nang sudt gd dat va Hinh 1.86. Co cdu kep 6 hie kep lién tuc
nang suit gia cong.

D¢ nang cao nang sufit gd dat phoi, thudmg dimg cic co clu sau :
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- Co cdn kep nhiéu phoi
Khi gia cong cdc chi 1iét nhd, ¢d mat gia cong don gidn, c6 thé dimg co cfu g4 dat

nhidu phoi, gia cong nhidu chi (i€t déng thii. K&t ciu kep chat ndy duge phan chia theo
chidu clia lye kep nhu sau :

+ Kep chdt lién tuc ©6 Iuc bang nhau, truyén tiy phoi ndy sang phoi khdc theo cing
mot chidu ( hinh 1.86 ).

+ Kep song song 6 luc kep phan b6 déu urén nhidu phéi theo cling mot huéng song
song nbau, hic kep & mdi phoi nhd hon lue kep ban ddu ( hinh 1.87 ).
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Hinh 1 .87. Co cd kep cdluc kep song song
+ Kep song song ngitge ohidu 6 luc kep phin bé song song nhung nguoe chidu ic
dung lén hai phoi hoac hai nhém phéi ( hinh 1.88),
+ Kep nhiéu phoi bing cdeli 6 hop cd lye kep song song, ngitge chidu { hinh 1.89 ),
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Hiunh 1.88. Co cdu kep 6 Tyc kep Hinh 1.89. Cor cdiu kep 16 hap

song song nguge chiéu

- Cer editt kep nhanh

C6 nhidu loai co cdu kep nhanh nhu :
+ C'u vdu kep nhanh bang tay (hinh 1.90),
+ Ca cfiu kep nhanh bang thiy lyc,
+ Co cau kep nhanh bang khi nén.
+ Ca cfiu kep nhanh bang din tiY.
+ Co cu kep nhanh bing chin khong

{ hinh 1.9 ).
- Cer cdu kep chdt tur dong

Hinh 1.90. Co cdu kep nhank. biny tay
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Loai cuo cdu ndy déng vai trd quan trong
trong linh vie tr dong héa qua trinh gia cong
cit got. Pidu khién qui trinh kep chat thudng

bang cam, Co c4u sinh lyc kep trong tredmg hop g

nay ¢6 thé bang 1 xo, ren 8¢, he théng don kep, <// S ””{{{_—.

hé théng khi nén, hé théng thiy luc v.v... 77 /// T 77 7 ///,
Vi¢e diing phuong 4n ndo 13 ty thuée vao

yéu cfu san xudt va dac biét 13 san luong, nang Hinh 1.91. Co cdu kep nhanh

sudt, co st vat chat ky thuat, lyc lugng san xuit bdng chin k;,g;,,g

V.V

Khi st dung d6 g4 phuc vu cho mot nguyén céng cin thi€t phai thue hién cdc thao
tdc sau day :
+ Dat phoi vao va 14y phoi ra khoi d6 g4,
+ Béng vi md da ga.
+ Lau chii d6 g4, quét phoi khoi dé ga.
+ Thao tdc viéc phan do.
+ Thao tdc cdc co cfiu ty phy d€ tang d0 cémg viing g4 dai.

Nhimg thao tdc trén duge 1ap di 1ap lai nhiéu I4n mdi khi hoan thanh nguyén cong dé
uén mdt phoi. Thai gian dé€ thare hién cdc thao tde trén chinh 12 thanh phin coa thai gian
phu ciia nguyén cong.

Khi thigt k&' d6 g, ngudi ta phai chi ¥ tao diéu ki¢n cho cong nhan thao téc d6 g4
duge an toan, thugn tién, i (6u stic, nhanh, gon, gép phin nang cao nang suit lao dong.

Mutn dat duge cdc yeu ciu trén, khi thiét ke phai b6 uf vi uf ce co cau trong A6 ga
mot cdch hop 1y dé céc dong tdc 1am vide cfia cong nhan hop 19, khong thira, khong gua
cang thang, ton sifc.

g Xdy ding bdn vé ldp chung dd gd vét diy div cdc hinh chigu, mat cat, che do 1ap
ghép, didu kién k¥ thuat cdn thist.

Két ciu téng thé cha d6 g gia cong cdt got duge thé hien trén b vé chung. Rin vé
chung dé ga duge x4y dyng trén nguyen tic vE (X trong ra ngodi, v& & trang (hii dang gia
cong. Chi ti¢t gia cong cln dugc v& phan bidt 15 rang vdi két ciu cha dé gi va duge coi 13
trong sudl ( vE bing méiu dd ).

Trinh ty x4y dyng bén v& 1ap chung dé gd ¢6 the nhur sau ;

- V& cdc hinh chidu clia ¢hi 1iét gia cong.

- V& co caAu dinh vi chi tidl gia cong.

- V& co cau kep chat chi i€t gia cong.

- V& cic co ciu din hudng, didu chinh dyng cu, co ciu phan d6 v.v...

- V& than d6 g4 dam béo do cimg vimg vi ¢6 tinh cong nghe cao.

- Ghi cic kich thude co bdn cla db gd ( cdc kich thude 1ap ghép, cac kich thuée
t6ng thd nhu chidu dai, chiéu rong, chidu cao ).

- Bénh s6 cde chi tidt dé gé.

- Xdc dinh cdc di€u kién k¥ thuat cta db gd theo yéu cdu cha nguyen céng vi kha
nang ché tao dd g4 tnge t&,

Ty theo kich thude thyc cia d6 gd ma ban vE lap chung ¢6 thé duge xay dumg theo
tilé thich hgpnhu: 1:1; 2:1;4:1;1:2..,

1.6.2. Yéu cdu cu thé doi vei cdc loai do gd gia cong cdt got

Ket cdu cu thé clia cde loai dd gd gia comg cit got phy thude vio yéu cdu ciia nguyén
cong ma ching phyc vu.
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Khi thiét k€ dé ga cdn dua vao tinh chal clia nguyen cong d& xdc dinh k&t cu do g
thich hep, dat cdc chi tieu kinh t& k¥ thuat cén thict.
. D6 gd khoun (hinh 1.92)

D3 i khoan duge ding chu yéu trén mdy khoan ban, méy khoan ding hoac mdy
khoan cdn d& xac dinh vi trf tuong doi gitfa chi &t gia cong va dung i cit, dong thisi kep
chat chi 1i¢t gia cong dé tao céc 18 c6 ytu cdu chinh xdc khac nhau ( khoan, kho¢t, doa ).

N

e s s
¥ ? n

Hinh 1.92. B4 gd khoan

Ta C?"} cde phu ting d€ kep chat miii khoan, miii Khoét, miii doa ducgce goi 1a dung cy
phu cia may khoan, vi dy nh déu kep nhanh, mangrauh, ddu kep tard v.v...
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K&t can cia cdc d6 gd khoan thudmg bao gém cic hé phan sau :
- Cor cdn dinle vi chi 1€ gia cong
Thong thudng co cdu nay phai han ché § dén 6 bac wrdo cha chi tict gia cong dé xdc
dinb dng vi trf ciia tam 18 gia cong thy theo yéu ciu cong nghe.
- Cor can kep chit chi tiét gia cong
- Tlin va dé'dé gd
- Co odit ddn luténg dung cu cdt bao gém bac din hiréng va phicn dén.

- Car cdn phdn do

Hinh 1.93. D& gd phay
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b, D& gd phay (hinh 1.93)

Prac didm quan rong cia dé gd phay cAn phdi fuu tam khi thiel k& Ta:

- Lure cat 1ém.

- Qué rinh cat gidn doan nén ¢d xung lye lam cho he thdng cong nghé bi rung
dong anh hidimg khong 161 dén chal lugug gia cong.

Vi vay két ciu cia dé g4 phay cdn thiét phdi dam bao di d¢ cimg vimg, dac bi¢t la
than va d¢ d6 ga. Co cau kep chat phai tao ra di Iue kep chat chi i€l gia cong, du do cimg
vimg va ¢6 tinh tr hdm 16t Két cau cy thé cha do gd thuimg bao gdm cic by phan sau :

- Co cdu dinh vi phoi va co ciu kep chat phai

- Cu cfu dinh vi d6 g4 én mdy cong cu

- Cd ¢du so dao bao g6m miéng gd dao va cdc tim can dém

- Cociu phan dg va cd cau chép hinh

e. D¢ g tién (hinh 1.94)

D6 g4 tien thudmg duge bat chat véi tryc chinh coa mdy tién ngang vi ¢6 chuyén
dong quay trong qud trinh gia cong chi tiet, day la chuyén déng cit got chinh. Vi vay cén
quan tam dén yéu clu bao vé may, an todn khi ¢6 lyc Iy tam xuat hién. Cén thi€t phai can
bang d6 g4 khi né quay theo tryc chinh ciia mdy ti¢n. Két cfu ndi d6 gd vdi true chinh cua
mdy tién phai dam bao di do cing vitng vi dam bao an 10dn khi thao tdc, khong duge ¢6
canh sic. .

Trong thuc (& san xudl db gd tién c6 thi ¢ cic dang sau :

- D6 g4 gia cong chi tiét 1ip véi tuc chinh ciia miy tién, chi i€t gia cong ¢b
chuyén dong quay cimg tryc chinh cia mdy tién, dung cu ¢t ¢6 chuyén dong tinh tich
cing bin dao, vi du nhue mam cap, mii tam [& cdc loai d6 gé uén van nang trang bi kém
theo may tién.

- D6 g4 gia coug chi it Hp trén song tuot ciia bang may tién, chi (€t gia cong ¢
chuy&n déng tinh ti€n cing bin dao, con dung cy lap trén truc chinh ndy va ¢6 chuyén
dong quay trdn cling vai true chinh cia may tign.

§ %

432
?40, | |
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Hinl 1.94. D3 gd tién
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- D6 gd gia cong chi ti€l duge gd trén hai mili tam ciia mdy tién, chi tigt gia cong

c6 chuyén dong quay cimg true chinh ciia mdy tién nhu cdc loai tryc ga.
Ke&t cau cu thé ctia cde loai d6 ga tidn thudng gbém cdc bo phan sau

- D)0 gd gia cong chi tiét 14p véi truc chinh ctia may tién thaudng gém ce bd phan :
¢d cau dinh vj phoi, cu cdin kep chat phai, than d6 g4, bo phan dink vi va kep chat dé 24
trén trye chinh coa mdy tién, co ciu phan do.

- B0 gd gia cong chi tigt 1ap trén séng trugr clia bang mdy tién gém cdc b6 phan :
o cau dinh vi phéi, ca cfu kep chat phoi, than d6 ga, bo phan dinh vi va kep chat d6 g4
trén bang may tién, co cdu phan do.

d. Dé pd mai (hinh 1.95 )
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Hinh 1.95. D& gd mai

90



Khi mai, rj s6 cta lyc mai khong 16n nhung yeu cdu d¢ chinh xidc ché o cao. Két
cdu cy thé cha d6 g4 phu thude vao phuoug phdp mai. _

- Mai phdng dng mi céc chi tiet dang hép, chi tiét phang ¢6 1hé gd dat phoi tree
icp trén ban 1y cha miy mai phang. Mai phang cdc chi tist dang trye, chi tigt ¢é hinh
ddng phifc tap khéc, chi ti¢t phai duoc gd dat trén d8 gd mai phing, d6 g4 gia cong dé lai
duge gd dat tye (€p trén ban tir ca mdy mai phang.

- Mai rén irong ¢6 1hé dang d6 gd van nang nhu mam cap hoac dé gd mai chuyén
ding ( trén d6 gd mai 18 bdnb rang , chi tist gia cong duge dinh vi viio vong lan cta banh
rang ), ¢é 1hé ¢ co cau phan do.

- Mai tron ngoar 6 thé ding mii tam dé€ dinh vi phoi, truyén moémen xoian cho
phoi bang t6c. Khi mai cic bé mat phic tap ( nhu ndi ranh Xodn trén chi Gét true ) ket
cfiu cla db g4 mai ngoat phii ¢6 thém co ciu phan do tao chuyén dong phdi hop mé gia
cong duge ranh xoén trén cdc mdy 1ron ngodi van nang.

e. D6 gd chudt (hinh 1.96 )

Trong qud uinh gia cong luc chust rat Ién, ¢6 thé lgi dung d€ kep chat phoi. Chi tigt
gia cong khong cdn kep chat ma chi cdn dya vao bé mat lam vige clia dé dinh vi trén dé
gd, chi 1iét gia cong duge kep chat bang luc chubt. Vige dinh (am va dan hidng ddu do bo
phan dinh hudng cia dao chuéi dam nhi¢m,

K&t cau chia dé g4 chust thudng don gidn, chi bao gém mot s6 chi tist dang bac,
dang bich tain co ciu dinh vi phéi. Khi chust rinh xoén phdi ¢6 thém b phan phan do dé
phéi hep tao chuyén dong xodn.

oy
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Hinh 1.96. DS gi chuor
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1.7. MOT $O LOAI PO GA KHIi NEN ( HOI EP ) TRONG CHIE TAO MAY

1.7.1. D6 gd tién

D¢ tién 16 thong suét thimh méng trén mdy tién ngudi ta ding d6 g4 dinh thm so bo
theo 16 va kep chat & mat ddu. Hinh 1.97 12 d8 g4 tién 18 chi tiét mong.

Ket ciu cha db gd : 3- than, 4- vong dinh vi, 17- ba chét dinh vi chi ti&1 5, 5- chi tiet
con d¢ dinh vi so bo chi tidl gia cong 18, 6 - 1 xo ddly chi tié1 5, 1- ba md kep, 2- vit din
huGng ( trén chi ti€t 1 ¢6 cdc rinh ren vit dé khi mé kep 1 chuyén dong ¢é 1hé quay duge
dua theo ranh nay vi vit 2 ), 7- dia d€ dich chuyén mo kep 1, 10- budng xilanh, 9- don
riit, 8- bac lip v6i don it 9. Chi tiét 5 chuyén dong vé phia bén phai nhd 10 X0 6 chuyén
dong vé cing phia cha don nit 15 n6i v6i cin xilank 11. Chi i€t 15 kéo chi tidt 5 vd phia

bén trdi (1& xe 6 bj nén ). Than 3 duge kep chat trén trén truc chinh cua mdy tién nhé
‘mam 16.

e e e
g
[ Sorrerereere s

Hinlh 1.97. D3 gd tién 14 thanh ming
L. Boukep ; 2.Vit dan hitong ; 3. Than gé ; 4. Vony dink v
5. Con dind vi 50 b sdn phim ; 6. Lo xe ;7. Dia dich chuyén md kep ; &. Bac ;
9. I5. Donrie ;10,11 Budng xitunh ; 12. Than xilanh - 13 Van pluin phai
14 Van ; 16. Mat bich ; 17. Chét dinh vi ; 18. Chi tiéi gl cong
L0000 IV, Duong din bhi
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Nguyen ¥ [am viée @ & vi ui ban déduw, dia con s6 5 tai vi rf ngoai ciing ( bén phai )
va di ra ngodi m§t doan d6i v6i chi tigt 4. Chi tiet gia cong duge dinh 1am theo 16 nhd
phin ¢on ctia chi gt 5. Liic niy mat dau cda chi tidt gia cong chua cham vio mat dinh vi
4. Sau dé khi aén it van phan phéi 13 qua céc 16 1, TII vao budng phai clia xilanh 10 va
L1. Téc do chuyén dong cia pittong ( xitanh ) 11 1én hon xilanh 10 vi xifanh 11 cdn rit
ubanh chi tiél con 5 dé cho xilanh 10 rd1 mé kep 1 kep chat chi 1idt ( dinh vi vude vi kep
chat sau). Khi thio 1éng chi tiét khi nén vio 18 1vi IV dé vio budng trdi clia xilanh 10, |t
( e dé cde don rdt 9 va 15 déu dich chuydn vé phai ). Pay 1a d6 ga kep va thdo nhanh d¢
gia cong ciic loai bac thanh néng.

Hinh 1.98 14 d6 g4 tién déun bao kich thudc tir mat diu cia chi tiét dén mat ndo dé 1a
& dinh ¢ kich thude A ). Muén viy ngudi ta ding mii 1am mém ( mii tam di dong ). Két
célu clia d6 gd gém : 1- mili tam, 2- bac lap ghép v&i miti tam 1, 5- 19 xo0 ¢6 1h¢ dung day
miii tm vé phai, 7- don rdt, §- pinsng, 10- dai 6¢ 6 tdc dung Iam mat ty cho chi tiét va
khong ¢hf chuyén dong vé phia phii ciia méii 1am 1. Mii tam 1 dich chuyén vé phia 1rdi (
vi trf ban ddu ) nhes don nit 7 véi can pittdng va bac 6 véi dai 6c 4 khi khi nén vio bubng
phai ctia xilanh ¢6 pitténg 8.

Ngoyén 1y lam viée : chi Ligt gia cong duce dinh 1am bang mdi tam 1 khi né nam ¢
Vi tri ngodi ciing ben phai. Khi khf nén vio budng phdi cta xilanh 12 ¢ miii tam sau ), mii
tam quay 11 dich chuyén vé trdi v vao 18 tam ciia chi fist gia cong. Khi dé qud trinh kep
chat chi ti€t bat ddu ( ép chi tigt vao mat ty 11 ). Ddng thoi khi nén vao budng trdi cia
xilanh ¢6 pittong 8 va ciing kep chat chi tiét thong qua don rit 7, bac 8 vh mit 6c 4. Lyc
kep cua xilanh 12 16n hon lge kep cua xilanh ¢6 pittong 8 khodng hai lin dé dam bio chi
tiét duge kep chat vio mat 1y E. Chi ti€] quay nhd mam quay 9. Nha vay khi tién 1a co cde
kich thude A, B <6 dinh. _

Hinh 1.99 1a g4 kep dan héi dugc At
dong trén mdy ién v chi i€t duge kep ‘
chat 1r hai dau. Thong thudng, khi chi f
1i¢1 ngan thi ngarsi ta ding g4 kep dan héi L

6 chi¢u dai Ong kep dan hor sang chidu L _ ]
dii b¢ mat dinh vi cta chi tigt. Nhumg — SN
trong trudng hop chi ti¢t dai thi viée dimg
hai &ng kep din héi ¢6 chiéu dai wong

tng 1t khé khan. Vi vay wong thuc &

nguoi ta ding gd kep tir hai phia (hai - A 2%,

dau).

Ta thay dng kep dan héi 2 ¢6 hai mat . -é
con trong & hai ddu. Nhy vy mat con f
phai 1 kep chat ddu phai va mat wéi 3 3 2 1
kep chat mat trdi. Con phai ¢é phén tru Hinh 1.99. Ga kep dan hoi
ot trong 16 clia mam quay 3. Luc kep & 7 155 con ;2. Ong kep dan héi ( cheiy kep ) :
¢on phai duge nhan W xylanh khi nén 3. Mam quay ; 4 Don it
thong qua don rit 4.

D¢ dim bao cho cdc phén kep chat cia ong kep din héi o6 dinh va do bén ciia ong kep
dan hoi cde réAnh cia hai 6ng kep dan héi & hai ddu dugc x¢& cdch nhau 60 va cdc ranh &
timg dng kep dam héi duge xé cdch déu nhao 120,
1.7.2. Bé gd khoan
1Minh 1.100 I3 d6 g4 kidu ¢16 tu dinb tAm dé gia cong 16 tam wen méy phay dimg ( d6
gd khi nén ). K&t cu clia d6 g4 : 1- than, 3, 4- khoi V dé kep chat, 5- vit d€ dich chuyén
cde khoi V, vit 5 ¢6 ren phai va trdi duge lap véi cdc 16 cha cée khéi V ¢6 duémg ren tuomg
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Hinh 1.100. Gd ét5 trén mdy phay - 1. Thin: 2,7 Odi:3 4 Khéi v,
5. Vitme ; 6. Bdnhrdang ; 8. Xilanl ; Q.Pitténg ; 10. Can pitiong ( thanh réng )

tmg. 6- banh rang dé
nhan chuyén doéng
pittdng 9. Vit 5 duge gé
trén hai 6 d& 2 v 7. Khi
khi nén vao xilanh 8§,
pittdong 9 cing cdn 10 -
thanh rang chuyén déng
lam quay bdnh rang 6
v vit 5, nhv vdy hai
khai V s 4 va 3 s& dich
chuyén ra vio dé thdo
long hoac kep chat chi
1i¢1. Pay 1a loai &10 kep
dom gidn va an toan, 6
thé duge st dung rong
1@l trong cée didu kién
san xufit khic nhao.
1.7.3. Da gd phay
o DS pd phay mdt
p.-‘scfug
Khi gia cong cic
mat phang khong 1én dé
edy ta bicn dang, vi viy
d¢  gidm  bién  dang
ngudi ta ding foai dé gd
¢6 thém bdn chét ty phu
7 nhu hinh v& 1.101.

l ﬁg /{/é‘i; ?
7 /4'//////4

Hinli 1.101. DS gé phay mdt phang
1.3.Civchdn: 2. Chdt ex dinhvi; 4,6, Pittong; 5. Thdn:
7. Chém: 8 Ndp day: 9. Chot i3 plue; 10. Lo xo; 11 Vdn kep
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Két efu vi nguyén 1§ 1am vige ciia d6 gd nhy sau : 6 g4 gém thén 5, wen than 5 ¢6
ba chol ty dinh vi 2. Chi ti&1 gia cong duoe dinh vi trén ba chét ty nay vi ba cit chan 1.3
dé han ché ba bac 1y do ( hai bac chuyén dong tinh ti¢n va mot bae chuyén dong xoay ).

Chi tét duoe kep chat bang vau kep 11 thong qua pitténg 4 (xilanh 4). Khi kep chat
chi (i, xylanl ¢6 pittong 6 ddy chém 7 vé bén phdi dé chat ty phu 9 ( bon chot ) khong
thamn gia dinh vi chi tiét, Sau khi chi tigt da duge kep chat, xilanh c6 pittong 6 ngimg hoat
dong. Dudi tdc dung ciia 16 xo 10 chém 7 dich chuyén v& bén trdi vi ddy cde chét ty phu
$6 9 cham viio mat dinh vi cia chi tiét gia cong dé tang d¢ cimg vimg cho chi ti¢t, BE bao
v¢ cdc chot 1y phu khoag bi phoi phi 1én ngudi ta diing nap day 8.
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8 Hinh 1.102. D6 ga phay ranh cang
{.Thdn ; 2. Then ; 3.Chi tiét gia céng ; 4.M6 kep ;
S Loxo; 6.CU7 1y, 7.Donrit ; 8. Bac dé; 9. Xilanh

b. DG gd phay ranh cang

Hinh 1.102 4 loai d6 g4 phay riinh cang. K& cau cia dé g4 : 1- thin dd g4 lam
nghi¢ng & diy dé phoi khong bi dong lai wong qué trinh gia cong, 4- mo kep, 6- chét ty
cho m6 kep 4, 7- don it d€ rit mo kep 4, 9- xilanh khf nén. Phia tén than 1 6 hai rinl
dé€ gd hai trye g4 dimg d€ dinh vi chi tiet gia cong. Mo kep 4 duge 1hi vé ben phai khi gé
chi ti€t gia cong nhe tde dung clia 16 xo 5.

Sau khi dinh vi chi ti¢1 xilanh 9 duge cung cdp khi nén, pitténg ciing ¢an chuyén
dong v bén trdi. thong qua don rit 7, md kep 4 d¢ kep chat chi i6t. Trén hai truc g4
ngudsi i x¢ ranh dé thodl dao khi gia cong. Khi sir dung toai dé ga trén day cho phép ta
gia comg ciimg Lice hai loat chi tigt.

o A6 gd phay hai it bén cing bic

Ket ciu ctia d6 g4 gém than 1, uen d6 ¢6 gé von g dinh vi (1/2 vdng) 20 ¢hinh 1.103).
Kep chat chi tiét duge thye hién bang hai chét 14 17 vio mat ddu cia chi et gia cong.
Luc kep cia chi ti€t 14 nhan duge tir cang 15, ma cang 15 duge gd trén chot 16 va chuyén
dong xoay quanh chdt 16 nhd chi 6t 2. Chi tiét 2 nh chuyén dong nhér ehét 4. Chét 4
chuyén dong nhd cang 10, cing 10 lip véi can pitténg cua xylanh 8. B¢ thio long chi idt
fa tat ngudn khi nén, 15 xo 18 cing thanh 17 téc dong d¢n thanh 2 (thanh 2 truet trén
mdng 19), thanth 2 tdc dong dén cang 15, lam cho né quay quanh chét 16 va ddy chét kep
14 v beén phai. DE tao the can bing khi £d chi tiet 1a dimg chét 13 véi 15 xo 12,
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Hinh £ 103, D6 gd phay hat mdt bén cang lie
L7 Than: 2. Thanh dd ; 3,5 Cang quay ; 4. 14. Chét 1y ; 6. Chot quay ;
8. Bich dd xilanh ; 9. Vong v ; 10,15, Cang gat ; 11, 16. Chét yuay ;
1218 Lo xo ; 13.Chétddy : I7. Thank dé ; 19. Tam d& ; 20.Vang dinh vi,
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Hinh 1.104. D6 gd phay rdng tru ;1. DE dindevi trén mdy; 2. Vit kep: 2 Xitunh;
4. Than : 5. Truc dinh tdm ; 6. Dédinlivi . 7 Cdn pitténg ; 8. Bac chit € ;
9. Dém ; 10. Ndp ; 1. Dntomg phidn phoi dan khi : 12 Van ; 13, Diiing ddn khi.

d. Pa gi phay bdnlt rdng
Hinh 1.104 13 d6 g phay bénh rang. D& g4 gém than 4 v6i xylanh khi nén 3. J nap
xylanh 10 ¢6 lap chi i€t 11 véi 10 va trén chi tiét 11 ta lap van khi nén 12, Trén than o
g4 ta lap chi tiel dinh vi 6 va tryc gd dinh tam 5. Trong 13 cha true g4 dinh 1am 5 ta lap
cén pittong 7 cia xylanh khi . Dau cdn pittdng <6 bac chit C 56 8 diing 1am dém khi kep
chat ¢chi tid1. Chi (iét sau khi duge dinh vi ta cho khi nén vho budng én cia xylanh,
pittong chuyén dong 1én phia trén. Day ka loai xylanh tic démg hai chidu.
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¢. Da gd xoc ring
trong
Hinh 1.105 1a d6é
¢d xoc rang trong. Chi
tic1 duge dinh vi bing
rinh then hoa v mat
diu duge kep chat bang
ong kep dim héi. Don
it | gén vGi can
pittdng, thong qua dia 2
ta lap ba thanh kéo 10
cich déu nhau  120°
Ong kep dan héi 7 duge
lap v&i dai 6¢ 6. Ba
thanh kéo 10 ducce lap
vih dai 6¢ 6. Khi don
it 1 chuyén  dong
xudéng 1am cho cic chi
tict 2, 10, 6, 7 clng
chuyén dong theo va
kep chat chi ti€t. Qua
trinh thio long chi tiét
duge thue hién khi don
Mt | chuyén déng lén
trén. Pay 1a loai xylanh
tde dong hai chiéu,
g Dé yd phay then
freat

Hinh L.106 la dé .

ed phay then hoa. Chi
(i¢t duge dinh vi bing
chong 1am hai diu (céc
mii (Am [, 2). Kep chat
chi t13t duge thue hign
bang ba moé kep 3 khi
ching quay quanh chét
4. Cic mo kep nay quay
duge nht chuyén déng
lén  xudng <¢ha cdn
pittdng 7, 9 xilanh khi
nén 8, Qui winh kep
chat xdy ra khi pittong
chuyén dong nguge lai.

10

4 %
G

Hinkt 1.103. D& gd xoc rdng trong

I.Dén rit; 2. Dia trige; 3. Tam dinht vi trén mdy;

4. D¢ gd; 5. Truc dinh tdn; 6. Dui ¢
7. Ong kep dan héi; 8. Ndp chéin;
G, Mt con dinh tam; 10. Thanh kéo

bPay la xilaih tde dong hai chidu.
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Chuong hai

DUNG CU PHU

2.1. KHAI NIEM CHUNG

‘TA1 ¢ nhitng co cu ding dé€ kep chat dao khi giacong déu goi 1a dung cy phu (nhu
bian xe dao trén mdy tién, cdc loai truc ga dao, mangranh, diu révonve). Phan 16n dung cu
phu (hay con goi [ d8 gd dao) duge tidu chudn hod. Nhung trong thyc t€, nhiéu khi can
nhimg d6 g4 dao chuyén ding. Vi du, Khi thuc hi¢n nhidu budce gia cong trén mdy khoan,
neudi ta sit dung loai dé g4 dao chuyén diing dé thay dao ma khong cén dimg mdy.

BPé ning cao nang sudt lao dong, ngudi ta thudmg ding cdc loai ddu dac nhiéu tryc
{miii khoan, dao phay, dao tién ren) 1ap trén cdc may khoan van nang mot tryc chinh, trén
cdc mdy phay, cling nhur 14p nhiéu dao tién trén ban xc¢ dao cha mdy tién van nang dé gia
cong dong thdi nhidu bé mat. Hon niia, nguisi ta cdn ding cic loai d6 gd dao dé md rong
kha nang céng nghe cia may. D6 1a nhiing d6 g4 tién ranh, cat ren trén mdy khoan dimg,
dé gd xou riinh then trén mdy bao ngang, A6 gd tign mat chu trén mdy tien, ddu dao quay
trén mdy phay vov... Cice loal d6 g4 d6 cho phép thye hién nhimg nguyén cOng ma nhimg
miy binh thidmg khong thé thyc hién duge. Nhu vay, ding dé gd dao cho phép thay
nhimg mdy chuyén ding dat tién bang nhimg miy van nang ré tién hon.

Trong cong nghe ché€ tac mdy hang nang, nhimg loai d8 gi d6 cho phép thuc hi¢n
mét khéi lugng cong viée rét 16n khi phuong phip gia cong duge 1i€n hanh theo nguyén
tac tp trung nguyén cong. S8 1an gi dat chi (iét va chu ky san xudt giam di rat nhiéu.

2.2, CO CAU KEP DUNG CU TREN MAY KHOAN

D6 g kep dao trén mdy khoan cé nhiéu loai : kep bing mangranh, kep bang éng

chuoi con, kep bing cdc co ciu chuyen dimg khic. :

2.2.1. Co cdu thay dao nhanh

Loai co ciu ndy

ding dé thay dao

nhanh ( dao khoan,

dao khoét, dao doa)

ma khong cin dimg 1

mdy (hinh 2.1).

%

Nguyén ly 1am NS ZN
viéc clia ¢o cAu ndy 4 S%§ AL ‘-if'.‘gs "
nhu sau : chuyén dong ng \‘4§

< 2 N7\ N
quay duge truyén ur N . NEEY
trge chinh cha mdy 3 S%k c. §ll§
qua ong chudi con 1, S‘é s
bi 2 t4i dung cu cit i
fdao  khoan, dao
khoét, dao doa) lép a)

trong bac 3 (bac 3 c6
phan 1om chia bi 2). ] .
D€ 1i¢n hanh thay a. Cé bi trugt b. C6 chdt trirpn

1. Chuéi cén; 2. Bi: 3. Bac 161; 4. Ao gd( buc ); 5. Rdnh chita bi

Hinh 2.1. Co cdu thay dao nhanh trén mdy ki,
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dung ci, ngudi cong nhan ding tay trdi nang bac 4 1én, dusdi tic dung cua lye ly tam, bi 2
roi vio phin rinh chita bi 5, dung cu duge thdoe léng v ngudi cong nhan ding tay phai it
ra ( cung bac 3 ).

Sau khi gd dung cu mdi vio, bac 4 dugc ha xudng va bi 2 lai roi vdo phin 16m cha
bac 3, chuycn dong cia dung ca trgr lai binh thudng, Loai co cfu thay dao nhanh nay cé
th¢ an 1oin vdi s& vong quay cla tuc chinh trong khodng 250 = 300 vong/phit.

2.2.2. D6 gd dao tién ranh mdt trong

Hinh 2.2a 13 mdt loai d6 gd dao dimg dé tién 18 con trén may khoan dimg. 6ng tru
10 duge lap vio co cfy thay nhanh clia mdy v duge déin hudng theo hai bac 56 2 va so 5.
Hai bac 2 va 5 dirge Lap vio vo dé g4, md trén d6 g4 d6 o6 g4 chi 1i6 gia cong. Truc 7 vi
10 x0 1 dirge 1ap wong dng 10. Khi trye chinh cia mdy ha xudng, truc 7 cham vio chét iy -
6. Néu tryc chinh clia mdy cling v6i 6ng 10 ti€p tue hg xudng thi miéng 8 cing véi dao
tién 9 s& chuyén dong hudng kinh nhd chét 3 lap chat véi nye 7. Nhar vay, dao 9 s& cat
dugc mat con v do con ding bang rinh nghiéng md trong dé chot 3 di chuyén. Khi truc
chinh ducxe
nang lén, 10 xo 1 din ra dua true 7, migng 8 va ong 10 wd lai vi trf ban diu.

Hinh 2.2b 14 dé gd dao ding dé tién rinh ty trong 1& chi ti€t. Dao 4 duge lap trén
mi€ng quay 3 ( miéng quay 3 quay xung quanh chdt 5 ). Khi truc gd dao 2 ha xudng, ddu
ty cita miéng 3 cham vao bac 6, lic d6 dao 4 bit diu cat. Chidu dai cia ranh duge khéng
ché bang civ 1y |,

True gi dao 1 duoce lap v6i trye chinh cta may, phin dudi eha truc gd dao ¢é lap
miéng g4 dao 7. Miéng g4 dao 7 ¢6 riinh nghiéug dé lip chét 5.

Khi truc g4 dao chuyén dong xudng phia dudi, chét 5 ddy miéng g dao 7 chuyén
dong hudng kinh va bat ddu cét inh. Bac 2 ¢6 tdc dung din hudng cho dng 4 va 1am cil
chan dé xdc dinh vi trf clia ranh gia cong. Lo xo 3 ¢6 téc dung dua migng gd vé vj ui ban
diu khi nfng truc gd 1 1eén.
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Hinh 2.2, D6 pd dao tién ranl trén mdy khoan
a. Ga tiénlécon: 1. Loxo ;2,5 Bae dd; 3. Chdt ; 4. Chi 1iét gia cong ;
6. Chet ty ; 7. Truc ; 8. Miéngnang dao ; 9. Dao ; 10. (AJlng hitng.
b, Gd tién rdnh trz 1. CR hande rin; 2. Truc; 3. Miéng mang duo; 4. Dauo; 5. Chét; 6. Bac
c. Gd tién rdul hep 1 1. Truc dao; 2. Bac d&; 3. Lo xo; 4. 6!13 futng; 5. Chuéi; 6. Phai,
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2.2.3. Ddu khoan nhiéu truc

Pédu khoan nhiéu truc duge ding dé gia cang déng tha (khoan, khoét, doa, tard)
nhiéu 16 trén cng mot chi ti€t hoac dé gia cOng tdn ty cdc 18 trén cic may khoan ding
hoac ¢de may 5 hop. Hinh 2.3 13 so d6 b rf nhidu truc mot cdch don gian nhat. Truc
chinh cita mdy chuyén dong, chuyén dong nay duk truyén dén dudi con 1, banh rang
trung gian 2 r6i 16i bdnh rang 3 vi cic truc 4.

i [ 1
3 2

| j: V]| [ Jr._:ll 2 5
uiﬁi s #i[}‘]r‘jftg m‘a*'n&]
4 3
4

Hinh 2.3. Se d6 dgng cia dau khoan nhidu truc
w. Khong c6 banh ring trung gian b. C6 bdnh rang trung gian
LChudi con; 2. Tay quay ; 3. Gia d& ; 4. True mang dung cu cét ; 5. Tay quay d gié

B¢ thugn tien cho vige thao tde, hop chifa cdc binh rang cfu tac gém hai phén, phan
trén dugre kep chat véi phin mang true chinh clia mdy.

Mutn cho cic truc mang dao quay theo kim déng hé ( dé thuc hign qud trinh cat
got) thi trc chinh cia mdy quay phai quay nguge chiéu kim d6ng hé. Nhu vay trong xich
¢hay dao 1a phai 1ap thén banh rang trung gian dé€ kbi tryc chinh quay nguge chiéu kim
déng hoé thi ddu dao van di xubng ( thue hién lugng tién dao ).

Hinh 2.3b 12 tridmg hop 14p thém cdc banh rang trung gian dé khic phuc ahuge diém
cua s d6 trén hinh 2.3a. Trong trudmg hop nay truc chinh vn quay theo chidu kim ddng
6. Trong co cfu chay dao ta kh{mg ¢4n lap thém banh rang trung gian vi nhu vay 6 lhé
don gian duofc cd cdu chay dao caa mdy.

Hinh 2.3c 1a ndt logi diu nhiéu truc khong ding céc bauh rang dé truyén dong.

(huyén dong quay tir truc chinh cia miy gua dudi con 1 trayén ti tay quay 2, tay quay 2
nam trong gid 3 ( gid 3 duge d& bing tay quay 5 ). Cic truc mang dao 4 ciing ¢4 bdn kinh
fay quay h(mg wye 2, ¢ic trye nl'iy nhén ghuyén dong tir gid 3. Gid 3 ¢6 thé lam quay
ulidu truc 4 nam trong pham vi cta né. Khi gid 3 chuyén dong (chuydn déng song phang)
il ci cdc diém ciia né clmg mé qui dao v6i ban kinh tay quay. Vé6i két cau nhu vay (éc
dé quay cia tat ca cde trac mang dao déu bing nhau,

Hinh 2.4a 1a loai dau khoan ma vi trf cde true chinh cdia né c6 thé thay déi duce. Gid
d& 1 ctia céc tryc chinh 2 ¢6 thé dich chuyén duge theo phuong huéng kinh va di chuyén
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theo bdn kinh cha gid d& 3. € thay d6i khodng cdch giffa cdc khép 4 va 5 ngudi ta ding
khdp n6i 6 ¢6 then trugt. Céc truc chinh cha ddu khoan quay vdi tdc d¢ nhur nhau,

Hinh 2.4b 1A mot loai ddu khoan ma vi tf ciia cde tryc chinh duge xdc dinh bang day
cung r ( nhin theo mat chi€u ding ) khi ta quay phén dudi s6 7 quanh truc a - a,

Busi con 8 clia ddu khoan duge gd vio 18 c6n ciia truc chinh mdy, con hop cha déu
khoan dwge giir bang thanh treo 3.

Piu khoan dang ndy duge ding dé gia cong céc 18 & mat bich ¢6 dudbmg kinh khic
nhau,

|
: |

©)

Hinh 2 4. Ddu khdan thay d6i Vit cha triee ohinh
a. Ddu khoan cd nhiéu truc 6 thé thay dsi vi i
b. Ddu khoan nhidu truc 6 vi i xde dinh ¢. Cde plntang dn bd' iri true chinh
1. Gid dG dung cu ; 2. Truc chinh dung cu ; 3. Gid d chinh :
4..5.,6.Khdp ndi ; 7.Hops&; 8 Puéi cén : 9. Thanh treo.

2.2.4. Tinh ddu khoan nhiéu truc

DE tinh ddu khoan nhiéu tryc cin ¢6 nhimg 13 lieu sau day :
- Ban vE chi ti€t gia cong v6i ddy dii yeu cdu ki thuit.
~ Phigu nguyén cong ( véi diy di ché do cit va thas gian co ban ).
- Loai dao, kich thud dao vA vat licu Jam dao.
- Thuy€t minh ciia mdy ma ta s& 1ip d4u khoan nhidu truc.
- Ban v& d6 g4 & nguyen cong ding diu khoan nhidu truc.

Tinh te:dn ddu khoan nhidu true duge inh todn theo cic trinh  sau day :
- Chyn ¢! € d¢ cit cho méi dao trén ddu dao.
- X4c dinh mémen xodn, cong sudl vi lye chay dao cho méi dao.
- Xéc dinh cong sust chung cho méi d4u khoan.
- X4c dinh s6 vdng quay cda true chinh may khoan,
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- XAc dinh hrong chay dao cia din khoan.
- Xdc dinh lyc chay dao 16ng céng cha tat ci cdc dao trén ddu khoan.
- Chon sa d8 dong cua cic ddu khioan.
- T'inh kich thudc cia cic trye v cic bidnh rang.
- V& ket cfiu ciia toan bo ddu khoan.
Duéi day 12 cde bude tinh todn cy thé :
1t Chon ché dg cdi cho méi dao trén ddu khoan.

Dua theo s6 tay hoac cong thic ta xdc dinh luong chay dao va t6c d6é cat. Tir téc do
cat fa xde dinh s6 vong quay n d6i vét mdi dao. :

Lugng chay dao khi khoan va khoét S: ( mm / ving )

S=C;. D% (2.1)
Lugmg chay dao khi doa S: ( mun/ vong )
S=Cy. DY (2.23

O day : Cs - he s6 phu thudc vio vat lieu gia cong va dang 18 gia cong (Cg duge chon
theo s6 tay),

D - dutmg kinh dao ( min ),
Tdc do cat (m/phiit) khi khoan d6i véi D = 10+60 nun va thép ¢6 ¢,=75 kG/mm”~ 1

,__1.D" (2.3)
TI}-Z_S .5
DEi véi gang c6 HB=1901a: - _122.0°%% (2.4)
;.t' [ ) .S‘ 0.4
Téc dd cat khi quét véi t = 1 mm va T = 100 phit d6i v6i thép ¢b a, = 75 kG/mm® la :
q P P
., . 163yp"? (2.5)
b= For got o
Poi véi gang cG 1B =190 1a: - _ 96.500.D°" (26)

- Y S RN T I
T do cét khi doa v6i t = 0,1mm va T = 100 phuit d6i vai thép ¢b o, = 75 kG/mm* 1 :

lo.5.0° (2.7)
= TU.J.IO.!.SG.S.‘

P6i véi gang c6 HB= 1901 |- _ 156 D°7 (2.8)
;{'U.]Ifo.llsﬂ.s

U day: D - dudmg kinh dao, ( mm ).
§ - lugmg chay dao, ( mun / voéng ).
t - chidu sau cit, ( mm),
I - tudi bén cia dao, ( phiit ),
Dua thee t6c do ¢t V 1a x4c dinh o ( vong / phit )
\ o100
) Xde dinh hie chay dao, mémen xodn va céng sudt cria diu khoan,
bai véi mébi dao, ta xdc dinh lue chay dao ( lue doe truc ) thee cong thife trong gido
trinh nguyén 1§ cit kim loai hoac trong cdc 6 tay cOng nghé, sau dé ta xde dinh mo men
Xodn vi cong suat cdn thidt cho dau khoan. Cong suat cho ca déu khoan duge tinh theo
cong thie sauw day : Na=(R/ N, +R.; N+ ..+ R, N )1, (2.10)

Gday: R, R, ... R, - s6 dao cimg loqi.
N, . N,, ... N, - cong suit ¢in thiél cho mdi dao ( kW ).
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M, = 0.8 + 0.9 - hig¢u suat diu khoan.
N¢u ta1 ¢ cdc dae nhy nhau thi cong sudt (ng cong & 13

N:=R N7, (2.11)
Cong sufit tdng cong phai nhéd hon cong suat 16ng cOng cla mdy -
Ne =N,y 1, (2.12)

(3 day : N, g - cOng suat dong co, ( kW ).
N2 - hi¢u suét cia may,

Neéu cong sudt cla may nbd hon cong suft t6ng cong thi cin phai giam ché do cat.
Trong trudmg hop nguge lai, cong sust cia mdy qui 16n, ta cdn chon mdy khic c6 cOng
sudt nho hon,

% Xede dinh 1y 56 truyén.
Ty 8 truyén clia ddu nhiéu e 1 1y s6 gilta 8 vong quay cha dao va s6 vOng quay
P PR
cita iruc chinh: = — = (2.13)
H Z

nr

ut

O diy n, - s6 vong quay ctia dao phay, ( vdng / phiit ).
1, - 56 vdng quay ciia truc chinh ( ca mdy ), { v/ phit ).
Zcq - 80 rang ciia banh rang chit dong.
Z\q - 6 rang cha banh rang thy dong.
Khi gia cong bang nhidu dao khic nhau thi méi dao phdi ¢é mot ty s& truyén riéng.
W Xde dinh twgng chay dao cia dén khoan,

Lugng chay dao chia ddu khoan ( ciia truc chinh cia mdy ) phdi bang lugng chay dao
clia mot dao ndo dé ( lugng chay dao / phtit ).

Smaly.pluil = S(Iao.phm ( 2.14 }
Sm.‘ly.p}uil = Smai_\- \-oug'nm-.i)- = Sdim.n\ng‘lldan ( 2 ] )
T d6 ta c6: = 8 1 dao (2.16)
Mar vty dag veng

max

Sau khi xdc dinh duoc Sieiy song 1 ta philk chon né dua teén co si gia tr thue 1rén
mdy. Trong trutmg hgp gia cong bang nhidu dao khdc nhau thi ta phdi chon dao tm viec
vt didu kign nang nhat 1dm co s dé tinh todn. Nhimg dao d6 thudmg 14 dao khoan, dao
khodt.

& Xdie dinh liyc chay dao 1dng cong ena ddun khoan.

Lie chay dao tdng cong ciia ddu khoan bang t6ng cia cdc I chay dao ctia cde dao.

Lie chay dao 6ng cong d6 phai nhé hon luc chay dao cho phép clia miy.
Pe=P, +P,+ .. +P, < Py (2.17)
Gday: P.- lye chay dao cta dfu khoan, ( N ).
Pi, P o Py - Tue doc true clia médi dao, (N ).

N¢u bit dang tnie ( 2.17 ) khong thoa man thi 1a phai chon mdy khéc hoac thay i
ch& do cat.

& Chon sa dé dong cria déu khoan,

Can ¢t vao vi trf clia cdc 18 gia cong, ta x4e dinh vi tri clia cde true banh rang, xdc
dinh dudmg kinh vong chia, modun céia binh rang, dong thoi ciing phai xdc dinh bé rong
banh rang theo tai trong ciia timg truc khoan.

T Tindt true bidnh réng va truc trun g tdm ciia div khoun,
True trung 1am cita ddu khoan 13 moét chi tiét 1am viée véi téi trong 16m. Chon modun
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¢Ba banh rang phai dua trén co & gid tri lye ( t&i rong ) téc dung 1én banh rang lap uén
fruc lrung 14m.

Buimg kinb truc trung tam duge xéc dinh theo cong thife sau day:

_ [raaT, T (2.1%)
4= fr.[r]

0 day : d - duemg kinh truc trung tAm, ( mm ).
T - g sudt xodn cho phép, ( kG/em® hoac MPa ).
M, - momen xoan, ( N.m hoac kG.em ).
Momen xodn duge tinh theo con g thifc sau :

AL, = 97 400N (2.19)
f

Gday: N- cong suflt dong co, ( kW ).
n - 50 vdng quay cyc dai ciia tryc chinh, ¢ vong/ phit ),
® Kidm tra do bén ciia binh reng.

B¢ ki¢m tra do bdn cla banh rang la c6 thé ding nhing cong thic sau day:

. i+|[180,000}1 N K, (2.20)
! i =1, n K,

Modun banh rang xust phét tr do bén udn -

m, o= 10,3335 N A, {2.21)
: spplel w K,

Oday:yw=8+12- ty s6 gitia bé rong banh rang (chiéu dai rang) vd mo dun bénh rang,
z - stirang, 1i- 1ty sd tuyén,
| & ]\ = 830 kG/mm® - img sudt kéo cho phép.
{ o1, =196 kG/mm” - \ing sust uén cho phép.
K, vaK, - h¢ s8 tudi tho theo ting sudt kéo vit g sudt uon (K, va K, = | khi tai
trong 161 banh rang c6 dinh hoac it thay dai ).
¥ - h¢ s6 hinh déng ciia bnh rang duge chon theo sd tay ( v = 0,108 cho 7 = 25:
y= 0114 cho z =303 y= 0,125 cho z=43).
K =0 -h&sBudcdd(vlage do quay ciia bdnh rang m / 5).
v+ 6
Nhu viy, néu modun ta chon trude day 16n hon m6 dun duge tinh todn theo CcOng
thite ( 2.20 ) va ( 2.21 ) thi banh rang dit do bén ti€p xic va dit d6 bén u6n. Trudmg hop
nguge lai phdi chon modun khdce 1on hon.
5 Tinh ede trae eita din khoun.
Ciie truc 1ap banh rang phai duck tinh theo do bén va do cing vimg, tmg sudt khi tinh

true theoe do bén duge xac dinh theo cong thite dud day:

(2.22)

w

Gday: R, - tmg suit cho phép cia vat lien vue, ( kGem? hoae Mpa ).
M, - mémen uén 13i vi trf nguy hiém ciia trye, ( kG.mm hoae Nm ).
M, - ndmen xoan tai vi tri nguy hiém ciia trye, ( kG.onn hoac Nm ).
W - momen cin tai vi tf nguy hicm cita trye, ¢ mn’ ).
D6 véi trye ron W = 0,1 o (d - dudng kful (rye, mun ).
Khi tinh trye theo do cing vimg ta phai xdc dinh gbéc nghieng ¢ tigt dien tinh 1o4n :
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g QUK (2.23)

10 [} a H
va dO vong tai vi trf nguy hiém:
3 -
p o 20K, (2.24)
' 109 4

(3 day : Q - luc téc dung Ien truc ( kG),
| - khoang cich gitta cde péi di (¢cm),
i - dudng kiunh trye ( e ),
ko vii K, - hé s6 duge chon theo 56 tay. -
Goe 0 va do vong y phad nho hon tri s cho phép.
Goe nghidng cho phép 16n nhit 14 0,001°. 86 vdng y cho phép bang 0,000 + 0,0005,
chiéu dai true gitfa hai gdi dd bang 0,01 + 0,03 médun banh rang.

7~ﬁ 8

N I
s N
N\ | 13
i i ‘:,. \. -
NN S\
N § . N % \',_\ .
™ N SRR
N+ \ N N R N2
Sy
4 1 N
NN SRR 4y
a) 3 . =
J 15
s LN
1. Chét dinh vi . . T
2. 4. fay dén N — =
3. Ly hop
i 5
5. Hop
6. Chot
Z Vit cif
8. Vit diéu chinh
9. Thanh rdng b)

10,1112, 13, Béanh ring
14, Hép true gqunay

15 1.0 x0
Hinh 2.5, Dau révénve 6 truc

a. Hinh ddng mdt ngodi  b. Mdi cdt
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2 Tinlt vong hi.
Khi tinh véng bi ta ding céug thike;
C=Q.(nh}* ( 2.25)
(3 day : € - he s6 kha nang Fam viée ciia bi ¢ he «0 € phu thude vio két cdu, kich thude

v v i¢u caa bi ),
(J - tal trong tdc dung 1én bi { kG,
n - s6 vong quay clia bi ciing v6i trac ( vong/phiit ),
b - tudi tho cha bi ( gidy ).

Khi tinh bi, ta chon tdi the h = 2500 + 4500 gid. Cdn nhé rang (udi the cita bi phu
thude vao tai trong Q, ma tai trong Q lai phu thuoe vio che do cat ( khi & trong tang 2
ldn, téi tho cua bi gidm § + 10 140 ).

Cdc true lap banh rang cn phai duge ché tao bang thép 45 va 40X, banh rang himg
thép 20X, 40X, vo dau khoan bang gang xam GX12 - 2% hoac bang hop Kim nhéin A19.
Kich thuGe va hinh ddng (it ca cic ehi 1igt cita déu khoan dege 18y theo kdt cdu nlhung ¢é
iinh dén kich thude v hinh dang tice chudn.

2.2.5. Ddu révinve

Trén cic mdy khoan ding vi khoan can, d¢ thyc hién cdc buge gia ¢ong khdc nhau
nhu khoan, khoét, doao, 1aré v.v... mot cich nhanh chéng, ngudsi ta dimg diu ravonve.
Dau révoave ¢6 wu diém 13 khi chuyén bude gia cong ta khong cdn dimg méy.

Hinh 2.5 1a mgt loai du révonve 6 truc gia cong 16 rudn ty theo cice bude khie nhaw.
Muén chuyén bude gia cong, ngudi ta nfng dau révonve 1en, lde d6 vit 7 cham vio u (ruc
chinh, chot 6 bar ddu 1t xudng va diy tay don 4. Tay don 4 nang Iy bop 3 1am cho tryc
mang dao ngimg quay. Sau d6 chét 6 ddy tay don 2 quay xung quanh trye cia né. Khi
quay tay don 2 wit chol dinh vi | ra khot bac. Khi ddu révonve ducc nang 1én, vit didu
chinh 8 cham vio u truc chinh va lim cho thanh rang ¥ chuyén dong xudng phia dudi, ic
do thanh rang 9 1am quay banhsang 10, banh tang | L, banh rang 12, banh rang 13 vi lam
quay hop 14 ctmg v6i true mang dao v& vi trf thing dimg.

Loai diu rovonve ndy duge ding dé gia cong 16 ¢6 dudmg kinh Iém nbat A 15mm.
Céde trye mang dao duge lap dudi mot goe 60° déi v truc quay cua hgp 14.

Hinh 2.6, Ban xe dao cluyén ditng trén iy ficn
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2.3. CO CAU KEP DAO TREN MAY TIEN

Co ¢ kep dao trén mdy tién thong dung nhit 12 cde ban xe dao. HE giam thdi gian
gia t,()ng ugm\n ta thudmg ddng ban xe dao quay c.huycu dung ( hinh 2.6 }. Trén cdc ban xe
dao nly ¢6 thé gd duge nhiéu dao dé thyc hién cic cong viec khac nhau. Sir dung ban xe
dao logi nay cho phép ta cing liic ¢6 thé gia cong duge nhitu bé mat khdc nhau.

Khi didu chinh mdy, Il‘&_,lt(}‘l 1a phdi diing céc cif chan dé dimg ban xe dao ddng vi tri.
Tlong sin xufit hang loat, do san phm cé nhiéu loai khdc nhau cho nén d6i véi mdi loai
mdy thuomg phai ding nhidu ban xe dao d¢ thay thé. Mdi bin xc¢ dao dimg dé gia cong
mdu loai chi 1iét nkit dinh.

Ngoai bin xe dao, 1rén cdc mdy 1ién ngudi ta cdn ddmg cic loai truc pd, cdc 40 con
dé kep d.lo khi tién 18 hoac khi klroan, khoét, doa va tar6.

2.4. CO CAU KEP DAO TREN MAY PHAY

Dao plmy duge 1ap trén truc gd va truc g thucmg: duge lap trye 1idp vai true chinh
cua mdy. Nhung d€ mo rong kha nang cong nghé cia méy phay, ngudi ta lap truc mang
dao trén cde oo cfiu chuyén dimg.

ITinh 2.7a 12 mot loai ¢ cau gd dao chuyén dimg, ddu dao ditmg 1rén mdy plny nam
ngang van nang. Hop oo cdu duge kep chat trén bo dfm h wmg dimyg bing chém va buléng.
Chuyc.n dong quay tir true chinh cia mdy duge Lhuyén quit dudi con 1, cap banh rang con
2 vah 3G IllIL mang dao 4. Phin quay II ¢6 th¢ duge gd dudi bat ky mot g6e ndo so véi
mat phang nam ngang bing phan try khéac doa.
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Hindr 2.7. Co cdu yd dao ehuyén ding trén may phay ndm nyang
[.Gid dF; 1. Ddu dao ditng guay dioe 11 Ddu néi duo
ub Ddti dao phay ditng trén mdy phay van nang ;. b) D dao guay 3 chiéw
) Odu dao nhiéw tric mang dao :3.aMdt phan dé: 1.Dusi con ;
2.3.6.7. Banlrrdng eom ;. 4. Truc mang dung co @ 5. True didn
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ITinh 2.7b 13 mot loai ddu quay van nang trén mdy phay ndm ngang. Biau quay ciu
tao gém phin cf dinh I, phin quay trung gian 11 ( quay xung quanh tam a-a ) vi phin
quay T { quay xung quanh (am b-b ) véi truc mang dao. Chuyén dong quay 1 truc chinh
cia may duge ruyén qua dudi cén 1, cap banh rang cén 2, 3, cap banh rang coén 6, 7 1oi
tdi trye mang dao 4.

Loai ddu quay niy ¢6 thé duge gd dudi bt ky mot gée nao so vai mat phéng nam
ngang vi thang dimg ( do phin quay ¢é th¢ quay xung quanh hai truc aa va bb ).

T'ruc mang dao cia hai loai ddu quay trén day <6 18 con d€ 14p dudi con dao (trong
trutmg hop dudi con dao nhd, ngudi ta phai ding thém do con trung gian). Cde dan quay
loal ndy duge ding trong san xuil hiwg loat nhd, don chi€e va cho phép mé rong kha
nang cong nghé ciia miy phay ngang.

Hinh 2.7c 12 mot loai ddu quay hai true mang dao trén mndy phay namg ngang. Loai
n\y ciing dugc 14p trén mdy gibng nhu hai loai trén. Chuyén déng quay tir truc chinh cita
miy duge truvén qua dudi con 1, cdc banh rang tru r6i t&i cde true mang dao 4. DGi vai
loai ddu daco nay, ngudi ta c6 hé thiét ke nhidu truc mang dao va <6 the lap ching trén
miy phay ndm ngang cfing nhwr trén mdy phay dimg. Sir dung loai diu dao nay cho phép
ta thay the nhi¢u mdy phay van nang va nang cao nang sul lao dong.
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Chuong ba
PO GA LAP RAP
3.1 PHAN LOAI PO GA LAP RAP

D6 gd Tap rdp (2 nhimg d6 e4 ding d€ xdc dinh vi trf va kep chat ¢hi ti¢1 ( hoac san
phim ) trong qud trinh lép rip. 6 gd 13p rdp duge chia 1am hai loat 1 d6 gd 16p rdp van
nang vi dé gd lap rap chuyen dimg.

3.1.1. D6 gd ldp rdp van néng.

Loai d6 g4 ndy thudmg duge dimg trong sdn xuat don chige va hing loat nhé. 6 1a
cibe ban 1ap rip, khoi v, ke g4, cic loai kich va cac loai chi tiét hoac corcau phu khic (nhy
tam 16t, chém, md kep, ren vit vy ... )

Bin tap rdp duge che tao bang gang, trén né 6 nhimg rénh chit T d3 24 doi rugng
lap. Ban 1ip rép duce dat wen bé¢ cdch mat dat i 100 + 200 mm v phdi duck didu chinh
chinlt xdc¢ theo mat phang nim ngang.

Rhoi V v ke gd duge dimg dé #4 cdc chi €l co sd khi 1ap rip. Irén bé mat dinh vi
clia khdfi V va ke g4, ngudi ta gia cong cic 1§ théng sudt cho cic bulong kep chat.

Cic oui kich duge dimg dé da va ning cde vt nang hoge céng kénh.

3.1.2. Ba gd ldp rdp chuyén ditng

B6 git lap vdp chuyén dung dugo s dung rong rii Irong sdn xuit hing loa 16n v
hing khéi. Dira vio chife nang sit dung, ngudi 1a chia dé 24 lap rdp chuyen ding ra lam
hai loaj -

d Lowi do yd dimg dé kep cldt chi 1161 cor S { oo bo phan) khi lip reip

Hinh 3.1 D6 gd lip rap chuyén ding mor Vi trEva nlién vi i
. DS gdmotvitri ;b pa gdquay ;. D4 gd nhiéu vi pi
1 Chi tiét Idp vap ; 2. Mé kep o 3. Thingd . 4.V kep
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Nlwr vy chi ti€t co s& ( hoac bod phan ) khong bi xé dich dudi tic dung ctia nhiing
lyc sinh ra trong qué trinh lap rdp. Sir dung d6 gd loai nay cho phép néng cac nang suflt
lao dong khi 14p rdp. Cin nhé ring d6 g4 thugc nhém ndy duge ding khong phai di dinh
vi chinh xdc chi i€t ma chd y&u 13 ¢4 dinh vi uf cia chi tiet. '

Hinb 3.1 13 kiéu dé g4 ddng dé€ kep chat chi tiét co s¢. Hinh 3.1a 12 46 gd mot vi b
dimg dé kep vo hop gidm t6c chu sau clia 6 16. Hinh 3.1b 12 loai d6 gé <6 thé quay xung
guanh tryc thing dimg duge ding A€ 13p hop 16¢ do. Trén dd g4 ndy, vo hop duge kep chat
bang mo kep 2.

Pé nang cao nang suft lao dong, khi 14p rép ngudi ta ding d6 gd nhidu vi trf nhu
hinh 3.1c.

Ciing giéng nhur d6 gé gia cong nhidu vi trf, tdt ci cdc chi tiet trén dé ga nay phéi
duge kep chat mot cich déu dan. DO g4 1ap rdp nhicu vi ui ¢6 hai loai la dé g4 cd dinh va
dd g& di dong.

D6 g o6 dinh duge dat tai be 1ap, con d6 gd di dong duge dat trén bang truyén. Khi
Vap rdp cic chi tiét nhd va nhe, ngudi ta dua d6 gd di dong ra khdi bang truyén dé thyc
hi¢n nguyén cong, sau d6 lai dat d6 gi ndy lén bang truyén dé di chuyén 6i vi iri khdc.

b. Loai dé gé ding dé gé dat chink xdc d6i tugng ldp rdp _

Khi sir dung d6 gd loai niy, ngudi cong nhan khong phdi mét thai gian xdc dinh vi
tri chinh x4c cha d6i tugng lap, béi vi ching di duge dinh vi trén d6 gd dd s6 bac wr do
c4n thidt. Cdc d6 g4 loai ndy thudng dimg dé han, dén, nong &p, J4p chat, cic kiéu 14p ren

V.V,
Day 1a loai d6
gd cin thigt dé w —
dong héa qud trinh | - :-|
lap rédp. @ _‘%’
1finh 3.2 12 d6 ) i

gd lap rip truc ] 1
khuyu, O day, do [] = == }—
d6ng thm cia hai c6 y |

| H——g

chinh  cia  trye NN [

kbuyu duge dam bao I_H_ H [ 9
AN

14 do chi tél duge TSOOSNOONNNR AANANANNRRAREAAR NN
dinh vi trén hal khoi

V (44 duge didu

chinh chinh x4dc ).

Hinht 3.2. D6 gi ldp rdp truc kluyu

3.2. THANH PHAN CUA PO GA LAP RAP

P06 ¢d 1ap rdp cu tao gdm ¢ic phin co cu sau day :

- Cac chi tigt dinb vi.

- Ciéc chi tiét kep chat.

- Ca cdu phu.

- Vo dé ga.

3.2.1. Co cdu dinh v§

Ciic chi tiet dinh vi & d6 gd l4p rdp cling 1am chirc nang nhu & d6 gd gia cong va 46
gd kigm tra. Trong nhiing tndng hop chi tiét co sd cin kep chat thi trén bé mat d6 dinh vi
ngudi ta boe mot 16p cao su dé tranh xay sdt.



3.2.2. Co edu kep chdt

Co cu kep chat trong d6 gd 1ap rdp ciing tuong ty nhu trong d6 gd pia cong. Yéu ciu
clia co chu kep chat 12 khong gay bién dang va khong 1am hén 2 bé mat cia doi tugng lap
rdp. D€ giam thdi gian kep chat ngudi ta thuémg dimg co cAu kep chat bang khi nén, Jam
cho dd gd bet edng kénh.

Mot didu cén liu § Ia khong duge kep chat irye ti€p dai tuong Jap rdp bing tir, bai vi
nhu vay doi tugmg ldp rdp o6 kha nang bi nhidm tr. DS véi nhimg truomg hgp luc kep
nha, 16t nhat 1a kep chat bing chan khong.

Khi thi¢t k& co cfu kep chat phdi dua vao Iyc kep can thiét. Phuong phdp xdc dinh
lyc kep cling twong (e nbw v6i d6 pd gia cong. nghia 13 phai giai bai toan can béng [ue va
mamen.

Cén nhé rang h¢ s6 can bing k khi tinh luc kep déi véi 46 24 1ap vdp ¢é khée k khi
tinh e kep vai 48 gi gia cong.

boi vi db gd 1ap rdp ¢ s6 an todn k = k,. k. k. k, ( khéng tinh k,, k.. k, ).

Oday: ko= 1,5 - he s& an toan déi vai 14t i mei trudmg hop,
k, - h¢ s6 tinh dén do 6n dink cia lue kep  kep bang tay k, = 1,3, kep co khi va
tyddng k, =1,
ks - hé s6 1inh d&n mdc do thuan loi khi kep chat trong dé gd kep bang tay  (kep
thuan Igi ks = 1, kep khong thuan loi k, = 1,2),
k, - he s6 tinh d&n mémen lam xoay chi tiét ( néu dién tich gita bé mat déi wiong
ldp v d6 dinh vi nhd thi k, = 1, cdn néu dien tich tiép xdc Im k, = 1.5,

Trong trudmg hop dién tich tiép xic 16n thi do nhip nho bé mat doi tugag 1ap sé tao

nén nhimg vi uf ti€p xic thue maot cach ngfu nhién dsi véi tam quay cua ddi tugng lap.
3.2.3. Co cdu phuy

Co cdu phy 14 nhimg co cdu quay, cd ciu phan do, cdc chot dinh vi, cie cdn diy va
cd¢ co cAu khdc. Cong dung va ket ciu cha co ciu phu & d6 gd Jap rdp ciing wromg tu nh
& do gd gia cong. Cn chi ¢ ring d6i véi co cAu quay xung quanh tnge nam ngang, vi i
161 tu cha truc quay phdi di qua trong 14m cila phan quay vA ddi wong lap trén dé.

3.3. O GA THAY POI VI TRI POI TUGNG LAP

D1 véi cdc chi tiél co s§ 16n va nang, khi 1ip rip cin thay d6i vi trf, ngudi ta ¢6 (hi
ding cocdiu guay. .

Hinh 3.2a 13 loai d6 gd dung dé 1ap rdp cac chi 1iét hinh tru. DG wremg lap 3 ¢6 the
quay nhe nbhang trén khéi V g6m hai con lan 2.

: ] ] !
NI 27 AANNRNNNANNN NANNNSANNANNNN
a) b)
Hinh 3.3. D6 gd thay déi vi iri doi negng ldp
a. D6 gd ldp chi tiéi tru b. D6 ga ldt
{.Than gd: 2. Con ldn; 3. D6i tugng ldp; 4. 86 phdn It { mdung cluta ), 5., 6. Gia de
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Ifinh 3.3b 1a d6 gd 1at d6i weng lap.. D6i tuong 14p 3 duge di dong dén cac con lan
(G mang chita 4 san khi d4 nfun trong ming 4 ngudi ta xoay méng 4 quanh chdt 5 nia
vbug ( 180%), nhu vay déi tugng lap 3 thay d&i vi 1ri va duege chuyén t&i cac con lan khdc,
Miéng chita 4 duge 6 dinh bang chét 3. Qui trinh quay doi wong lap ¢6 thé thye hién
bang tay hay co khi.

3.4. PAC PIIM KHI THIET KE b0 GA CHUYEN DUNG
Tai lidu ban d4u dé thiét k& 36 g4 14p rap bao gém :
- Ban v& 1ap bo phan hoac san pham.
- Pidy kién k§ thuat ciia d6i twong ldp.
- Quy trinh lép rdp ( trinh 1y nguyén cong, so dé dinh vi, thi¢t bi dung cu, ché do
lap rip ).
- San lugng hang nam.

Thict k€ d6 gd 1ap rdp dugc bat ddu tir so d6 gd dat, sau d6 xdc dinh foai kich thudk,
s6 luwgng va vi trf twong quan ‘cda co cAu dinh vi. Sau khi xdc dinh duoc tri s6, diém dat
et lwe kep ta tién hanh chon oo céu kep chat.

Tiep theo dé ta xdc dinh cdc ¢o cdu din hudng, co céu phu vi vo dé gd. Do chinh xdc
Jap rdp phu thude vao phuong phdp lap vip (chat hay 1ong), do chinh xdc cva chi tiét,
phucng phép dinh vi khi lap rdp va do chinh xdc ciia d6 gd. DO chinh x4c 1dp rdp cao nhit
¢ thé dat duge khi cdc chi tiét duge lép v6i nhau khong ¢6 khe hé. Trong trudmg hop ndy
d6 g& khong anh hudmg dén d¢ chinh xdc dinh tam chu cdc chi ti&t (hinh 3.4a ).

Trong wudmg hop

Jap rdp c6 dinh, luong b L
dich chuyén hudng Z
kinh 1dn nhat caa cic U i

th Lm ol ; 77 Y7
. ‘1 bang 1
g Kioh b nhdt. . NNk \ N @ \:NA
Khi d6 néu ding VV// EE ! : .
]

co ¢fiu din huéng hinh
con céd (hé gidm duce
lugng dich chuyén téi
iri %6 nhd nhél ( hinh X X

3.4b). Khi lap rép
khong ¢6 chi tidt dinh
tam, cin chi ¥ sao L

cho chuiin lap rap
rimg  vdi chuan do

T T 1

ludng (hinh 3.4¢). £) d)
(b day cic chi tiét Hinh 3.4. So dd xdc dinh dg chinh xdc ldp rdp
lap 1 va 2 c6 mal a. Dinli tdm bdng chét try b, Dinl tam bang chét con
chuin lap rdp A mat . Chudn 1dp rdp trisng vai chudn do
phang ding t§ vio céc d. Chudn ldp rép khong tring véi chudn do

mat ciia chi tiét a.

Trong trudmg hop triing chudn nhy vay, o chinh xdc Iap rdp 12 cao nhit. Kich thude
lap rap X chi thay déi khi cdc chi 1i¢t d6 gé bi mdn.
tinh 3.4d 1A trudng hgp chudn 14p rip khong ting voi chufn do Iudmg. Trong trutmg hop
nay kich thide X ¢ sai s6 va sai s8 d6 phu thuge vio sai s6 cdc kich thude 1, val,.

Khi p rép cdc bo phan ( sén phdm ) ¢6 s0 lugng chi ti€t 1dm, do chinh xde cla kich
thudc 1ap rap duge xdc dinh trén co s gii chudi kich thude. Trong trudng hop gidi chudi



kich thugc theo phirong phép cuc dai - cuc tidu ( phuong phip 14p 14n hoan 103n ) dung sai
cia kich thude X duge x4c dinh nhu sau ¢ hinh 3.5a ):

5,=5+Y 5, (3.1

O day : & - dung sai ciia kich thue d6 gaL
i 5" téng céc dung sai kich thuse 1, |1, , .. L, ( ciia chi 1iét lép rép )

i=l

Tircong thirc ( 3.1 ) ta ¢6 thé xdc djnh dung sai & cita kich thudc d6 ed:
5=56,-3 5, (3.2)
i=1

Khi gidi chudi kich thu6c theo phuong phép 14p 14n hoan todn, ding sai 5, duge xde
dinh nhs sau : '

S.=tfA, §1+2,8 44, 5 +18° (33)

G dAy : t - hé s& xdc dinh phdn tram ( % ) ph€ pham theo kich thude x ( ¢ = 3 ).
Sy phu thude cua % phé phdm vao he s6 t nhir sau -

t i 2 4
% phé phdm 32 4,5 027

P4 s 2 s o kg - he 56 phu thude vao hinh dang dutmg cong phan b6 kich thudc cda

céc chi ti€t 1ap wdp. Trong trudmg hop dudmg cong chudn: 3 _ L. dudng cong xdc xust
déu va khong xdc dinh: ; - I ; dudmg cong hinh tam gidc: 7 o 1.
3 6

Tir cong thifc { 3.3 ) 1a ¢6 thé xéc dinh dung sai cita kich thuée d6 g4 1ap rép :
5:\/'—{55_,1[.53—,1,.53—‘--—“.55} (3.4)

X ¢

L A
tf IZJI 13 \ If 15 f-cb
2oz ]
‘E__-_-' . ° _‘-_‘_-__-|_ 8 l_ A
NN\ 7%\ 2 Le L

0 7 77 )

Hinh 3.5. S0 da tinkh chudi kich thude cia dé gd ldp rdp
a. Giai chudi kich tiuese bdng phuang phip e dat - cwe tidu
b. Gidi chudi kich thuée khi han hai chi 1ié1 A va B
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1Linh 3.5b 13 46 gd hin hai chi i€t A vi B. Chd han duge thé hién bang nét dam. Khi
fin d6 24 bi nung néng, vi vay dé tinh dén do dan nd cha 46 g ngudi 1a phai tinh khe ha
A khi gd chi tiét rong dé gd. Trong truemg hop khong ¢6 A hoac & qué nho , chi tict s bi
hicn dang. Gid wi A ( hink 3.5b ) duge xac dinh theo cong thifc sau day :

A=t( L, .o+ Ly og)-Lor) (3.5)

(3 day = t - nhiét 46 (°C), La . I, - kich thude chi tiét ( mun ), - he s6 tang nhiét
dé cia d6 gé ., L - kich thude d6 g4 (mm), oy . %y - DG 56 tang nhiét cla céc chi tiét

Neu(L, .o, +Ly.0y) < Lot thi khe hd A tang.

DGi vt cde chi tidt c6 hinh ddng phiic tap thi & duge xdc dinh bang phuong phip
thue ngludm.

Dung sai kich thude L, { ky higu 13 8, ) duge xac dinh theo phuong phap 1ap 1an hoan
1040 :

8, = B, +Bg+ A+ D (30)
Tit d6 ta c6 dung sai kich thude L duge xdc dinh nhu sau :
&= B,-8,-0y- 4 (3.7)
Theo pluong phép lap 1an khdng hoan toin 1a ¢6 th xdc dinh 8, (1l cong thic 3.3 ) :
§,=tfh, 85 +A; By + A5+ (38)

Tirdé -

N W12
5=\F§[&'F¥—"l"di"“'5:’] (39)

Néu bo phan lap rép cd n chi tiét thi cong thite ( 3.9 ) ¢6 danyg sau

5 < 'Hw.!—:m* ] ,-éi—ig'-c’fi—"--i"-di} (3.10)

Khij =4, =4,=4,=""4,°= l_(quilu&lph@bﬁdéu)vhl:i#mcé:
- ] 9

§ =@, —AY - 8- 91— 0, (3.11)

Pé nang cao do chinh xdc lap rép bang phucmg phap hi, din U cée chi tiél can ¢
viiu, g hoge viinh d€ dinh hudng.

Chon vat ligu cho dé g lap rép ¢6 mot § nghia quan trong doi véi do bén vir do
chinh xdc cia 46 ga. He s6 dan nd cua vt Yicu d6i tugng lap rép ( chi tict ) phdi nho hon
hé s6 46 cia vat lidu d6 gd. Trong trudng hop ply ta c6 thé giam khe hé do nhigt do gilta
d6 gd va san phim ( d6i tugng lap rép ) va ta ¢6 thé dat duge do chinh xdc lap rap cao hon
{ trong nhidu tredmg hop ¢6 thé dat 0,025 + 0,05 mun ).

Vit ligu Jam 6 gd phai chiu duge nhiét, phii c6 do bén cao v do chong mdn cao.

K&l cfiu cha dé gd phdi dop gidn, thudn tien cho viée kiém tra do chinh xdc cla
ching va Khi ¢an kiém tra ta c6 thé dung phuong phip kidm tra trye ti6p, trdnh ding
phuong phip kiém tra gidn tiép.

B
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Clieong bén

PO GA KIEM TRA

4.1. KHAI NIEM CHUNG

D6 gd kiém tra ding dé ddnh gig d6 chinh xdc hoac chat lugng bé mat ciia phoi, chi
ti€1 hoge sdn pham trong qué rinh gia cong va khi thu nhan sin pham.
16 chinh xde kiém tra ( sai s6 do ) 14 hi¢w sd giita chi s& cha dung cu do va gid uj
thue 1€ cva dai lugng do.
Theo s6 lugug théng ké thi sai s6 do nam frong Khodang 10 + 20% dung sai ciia déi
twong ¢an do. Sai s6 do 16ng cong bao gém cic thanh phan sau day :
- Sai 88 chuan va sai s& kep chat khi do.
- Sai 50 diéu chinh d6 g4.
- Sai 56 do d6 gd bi mon.
- Sai s6 do nhiét d6 thay déi khi do.
Khi thiét k& d6 gd kiém tra phii chi ¢ i nhing nguyén nhan gay ra sai 56 do rén
diy va ¢6 gang t6i mife cao nhat dé giim hoac foai e dnh budug cia nguyén nhan dé.
Mot vin dé khde ciing anh hudng rat 1én (6i phuong phdp kidm 1ra dé 13 niang suit
ki€m ta, D6i vdi nhimg truemg hop cén kiém tea 1004 chi tict trong sdn xui day chuyén
thi thoi gian kidm tea mot chi tist khong duge 16n hon nhip sin xuat. Con d6i véi trudmge
hop chi can Kiém tra mot so phdn tram chi ti€t nhat dinh thi nang sudlt ctia dé g4 kidm tra
¢6 (hE gidm vA nhu vay ta ¢ the sir dung nhimg k&t qua don gian hom.
DE kiém tra nhitug chi 1i&t nhd vi vir, ngudi ta dimg dé ga tinh, con d6i véi nhitg
chi i€t iém phdi ding d6 g4 di dong ( dé gi ndy duge g4 teeén chi 66t ).
D¢ nang cao nang swat khi kiém ua, nguai fa thiet k& nhimg dé gd cho phép gd dat
mot lan ¢6 the xdc dinh duge nhiéu théng s& hoac ding nhimg thiét bi 1r dong, ban 1
dong. Nhumg phuang phdp ticn tién nhat fa phuong phip ki¢m tra tich cuc ( kiém tra chi
ti€t ngay trong qui trinh gia cong ). Plueng phdp ndy gidm duge gid thanh san phim do
han ¢he duce phe phidm. va khoug edn ¢6 nguyén cong riéng bidt,

4.2. THANH PHAN CUA PO GA KIEM TRA

Ket cfiu cita dé gd kidm ta bao gém :
- Co cdu dinh vi.
- Cocau kep chat,
- Co cau do,
- Céc chi tiét phu,
- Vo dd g4,
4.2.1. Co ciu dinh vi
Co ciu dinh vi 1A nhitng chi tigt ding d¢ dinh vi dei twomg kiém 1ra. DG 13 nhimg
chol ty, phi¢n 13, khéi V, true gd ... Chot ty chomn cau ding d& dinh vi mat tho ( chua gia
cong ), cdn chét ty ddu phang dang d¢ dinh vi mat tinh ( da qua gia céng ).
9] chuong mét, ta thily dé dinh vi mat ngoai, ngudi 1a ding khai V. Trong trrkg hop
d6 chi tiét va kh6i V chi tigp xde theo dutmg cho nén khai V chéng mon v s¢ giam dé
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chinh xdc néu nhit ta ding khai V dé dinh vi chi
tict khi kicm tra. Dé khic phuc nhuge di€m dé,
ngudi ta ding kh6i V v6i céc con lan ( hinh
4_la) v vé cac truc dido chinh ( hinb 4.1b).
Sai s6 do { sai s6 ki€ ra ), khi chi ti€l
dinh vi trén khéi V duge tinb theo cong thigc:

3 ( .4 (4.1}
\_5_(5_.5111£+1
2| sin ¢ .
() day - R
A - dung sai dudmg kinh chi tiet, 9) b)
{ - géc gd ddu do ( hinh 4'2a). Hinh 4.1 Khoi V véi cde conldn(a ).
T ﬁl’{)'Zai 6 do nho nhat khi EhSi V voi cde trie diéw chinh { b)),

A = 0 ( do chinh xdc cao nhit ),
nghia A1y 56 :
saf

Trong thue € khéi V
¢6 goc a = 907 1a 1hong
dyng nhit, nén B c6 1hé
[y bang 45°.

Dimg khoi V 6 thé
xac dinh duge sai s6 hinh
ddng cha chi tiél, chang
han X = a - b 14 46 dvan,
khi ta quay chi tiét mét
vong trén kKhoi V c6 goc
o =90 ( hinh 4.2b ).

Do con cla chi tiél Hink 4.2. Kiém tra chi tiét trén khéi V
duoc xdc dinh bang higu a. Cdcl gd ddu do b. Kiém tru do évan

gitta hai chi s cBa dyng cu do trén hai 1iét dién ngang cua chi tiét.

Po dio hudng kinh cla chi € duge xdc dinh bang hai phuong phdp : dinh vi chi 1iét
trén true 24 ( chi tigt¢6 18 ) hoge chong tam hai ddu ( ¢hi tiét dang truc ).

Khi chi & dinh vi én tryc gd, d€ tranh anh hudmg cia khe hé gilta 18 vt truc gd
ngui ta lm trye gl e docon (1 OO0 + 1 = 10,000 ) hoac ding tryc g4 dan héi.

Ngodi nhitng chi 1iét dinh vi irén day, trong thuc t& nhiéu lie phai sit dung ket hop
cie hinh thc dink vi ( phién ty, chot ty v.ov... ). _

~ Khi thi¢i ke d6 ga ki€m tra nén chi § chon chudn do_lutmg tring véi chudn gia cong

dé loai wir anh hudmg clia sai s6 chudn.

Hinh 4.3 12 so d6 1inh sai s6 g4 dat khi chi ti€1 dugc dinh vi trén true gd theo hai 16
1ech tam.

Theo sd dé hinh 4.3 1am truc ga léch mot géc f so vai tam 14

ﬂae+e}+ez (4.2)
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3 day :

¢ - do lech tam cia
kai i1é ( mm),

L - khoang cich giita
hai mat diu ¢l hai 18,
{mm).

Céc gid i e, va e, ducge
xdc dinh nhyr sau ;

di-d " (44) -
2

8] day :

d,.d,,d, d- dubmg
kinh cic 18 va cdc ¢6 nye gd
{mm ). .

N&u do lech 1am duge do o khoang cdch | ( g mat dédu cha chi Gl ) th saj s o4 dat
CUa true ga & gt dién ndy duge xdc dinh nhuy sau:
g=ligh +1, (4.5)

Hinle 4.3, 8er dd tinh sai §G g d@t khi dinh vi theo hai 13

4.2.2. Co cdu kep chdt
Co cau kep chat dimg dé giit
cho chi ti€1 khong bi dich chuyén
khi kiém tra. Co csn kep chat
trong d6 gd kiém tra hodn 10in
khic cor edn kep chat trong dé g4
gia coug.

& d6 pd kiém tra, e kep
chat phai rit nhd va én dinh d¢
khong gay bign dang chi tiet,

do gd kiém tra thudmg ding
co cdu kep chat bing tay s - e
don bdy, 16 xo, ren vit, banh !:; o
Ech tam v co ciu kep chat ]

bang kbf nén. Yéu cdu da; véi _ -3 - V—ﬁ
lue kep 1a khong gay bisy dung S [+ "3 ]

chi tiét qui i s6 cho phép.

Khi Ic kep én dinh thi sai 6 8)
do I ¢6 dinh va sai s§ nay cé
¢ duge tinh den khi dicu Hinl 4.4 80 dd do gici han diéy chinh

chinh ¢o cau do theo chi tist 4 Déu do di dong b, Plutong phdp kiéw tra bac thaiy
mi.

Néu hee kep khong 8a dinh thi sai s6 do khong 6n dinh va sai s6 do Khong (hé tih
duge khi didu chinh mdy.

4.2.3. Co edu do
Ca ediu do ¢6 hai loai:
- Loai co cab do giéi han ( cip cap, calip, dudng ... ).
- Loat ¢o ¢cau do chi thj ( déng hé so, thang chia vach ... ).
San pham kign tra ( chi figt kidm ra ) duge ddnh gia theo ba chi tiéy -
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- Dat yéu ciu.
- Phé phim theo gidi han dudi cila dung sai.
- Phé pham theo gidi han irén cda dung sai.

Hinh 4.3 13 mot vi du ki€m tra cdc kich thude H, ; 11, 2 H; theo phuong cta gidi han.

Trong trurdmg hop diu do lap 6 dinh, chi tigt kié¢m tra s€ di chuyén trén ¢o cau dinh
vi ciia d6 gd. Con néu chi tiet ¢d dinh thi d4u do s& di dong ( hinh 4.4a ).

So dd do uén day duge
tng dyng cho ohéng trudmg
hop mi dung sai clia chi el
ki¢m tra Ion { do chinh xdc
ciip 3 ;4 ). Dai v&i nhitng chi @
i€l ¢6 dd chinh xdc 0.2 mun
doi khi ngudi ta ding phuong
phdp kiém tra bac thang nhu
hinh 4.4b. Thee phuong phip
niy chi 161 dat yéu cdu adu
nhu ddu 1rén ciia chét nin . ] ]
gii hai bac A va B, Hinh 4.5 Ser dd do bang bo cdni hién dién

3-5V

— o

-LLD_ M
g

Trong thye 1€ ngudi ta con dung phuong phép do bang cam bién dign ( hinh 4.5 ).

Néu kich thude dudng kinh D nam trong pham vi dung sai thi cac den 1 va 2 khong
sing. N&u kich thuée D nho hon gidi han dudi thi den | sing con néu 1D 1én hon gidi han
trén thi dén 2 sang. Pén 3 chi sang khi cdc cong tac cha dén | va den 2 khong tiép xiic,
nghia 13 khi dudmg kinh D nam trong dung sai. Nhv vdy wong mdbi trudmg hop déu cé mt
dén sdng. Phirong phap kidm tra ndy rat thuan tién va nang cao nang sudt lao dong.

d)

Hindr 4.6, Cer cidn plu
a. Co cdu plar thing b. Ca edie phy viony gie
c. Cocan phuy o o xo . Cor cde phy e nlion
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Ngodi nhung ki€u ddu do trén day, ngudi ta con ding rong rii kidu ddu do khi nén.
Phuong phdp do bang khi nén 1a mot phuong phip do ¢6 do chinh xdc v nang sudlt cao.
Ding kIif nén ¢6 thé ki€m tra duce cac dang sai s6 kich thudc, sai s6 hinh ding va vi i
long gquar.

4.2.4. Co cau phy

Co ciu phu clia d6 g4 Xidm tra ¢é nhiéu chifc nang khic nhau. O do ga kigm tra do
dao hudng kinh vi hudng truc ngudi 1a ding co ciu quay. Con & d6 g4 kiém tra do phing
thi dimg co ¢iu tugt. Hinh 4.6 13 vi du cdc ¢a ciiu phy thudmg dang.

Trén hinh 4.6a dung cu do ¢6 thé dugc dat & noi thuin tién dé tranh bi va cham gay
hong hée. Trén hinh 4.6b 12 truimg hop cén thay d6i chidu dich chuyén thang v 1y s6
truyén cOa thong s6 kiém tra. Codn trén hinh 4.6¢ 14 co cau don bily tua trén 1o xo 14 €6
chid¢u ddy 0.2 + 0.3 mm, loai co cu ndy khong bi mdn trong qué trinh lam vige cho nén
khong can di¢u chinh. Néu co ciu do khong thuan Jgi cho qué trinh gd va thio chi tiét
neudi ta dimg sa dé nha hinh 4.64d.

4.2.5. Vo dé gd

V6 d6 ga 1a chi tiél co sd
duge chd 1o bang gang xidm
GX12 - 28 hose GXIS - 32, ZNN
Dol vé che d6 g4 kidm tra
chinh xdc, vo do gd thudng
}am bang gang ¢6 do bdn cao,
chong  cong  vénh  nhu
GX24 - 44 hoac GX 28 - 48, &

4.3. Vi DU BO GA KIEM TRA j

Ilinh 4.7 1A moL kidu dd
g kidm (ra d¢ dong tam cla
hai 16 (dé gd& kiém wa thu
dong). Chi 1ié cAn kicm tra 1
duge dinh vi teén troe gd 2, khi
kidm ta ngudi ta ding tay
quay chi tict di mot vong Neu
¢é do léch 1am, diu do 3 dich
chuyén lam cho tay don 4
guay. Lic dé c¢hdt 5 dich
chuyén, 1350 dong [én kim dong
ho 6. Nhir vay khodng ma cita
kim dong hd s¢ chi has lan d6
lech tam.

Hinh 4.8 13 kiu d6 ga
kié¢m tra ohi€u thémg s¢ cia
pittong clmg mdt lde ( do gd
kiém tra thu dong ). Bdng hé 1
kigm tra khoang cdch 1l tam 1&
dc (6 mal dau coa pittdng.
Pong hd 2 kidm tra 4 vudng

Hindi 4.7. D6 gd kiém ira dé dong tam ctia hat 16
I, Chi tiét can kiem tra; 2. Trie gd ; 3. Ddudo ;
4. Taydon ; 5. Chatirugt ; 6. Déng ho so

gbc gilra 1am 18 4c va pitténg. ’;\\
Poéng hé 3 kidm tra do tring ‘ . . ;
tam gifta 18 dc v pittdng. Chi Hinli 4.8. D6 gd kiem tra nhién théng sd
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s dong hé 2 v bang hai lan
¢l 56 can do.

Hinbh 4.9 1 dé gd kicm
tra tich cue khi mai (kiém ua
¢hi ti¢t irong qud tinh gia
cong). Chi tiét gia cong 1 duge
1i¢p xte trén hai diém 6 dinh
vi mdt diém cda diu do. Ba
didn tiép xde duge ba 1l trén
mdt cung lén hon 1807 dé
trinh sai s& ovan danh Inténg
dén k&1 qud do. Khi gia cong .
duemg kinh coa chi tiét 1 uho
dan, 16 xo 8 diy chét 9 xudng
(iEp xiic voi bd mat gia cong.
Chet 9 gan vai chi tiet 3, chi
liét 3 gan v4i diu do cita déng
hé 2. Nhe vy kim dong ho s8
di dong theo chidu giam ddn
coa kich thude gia cong. Nyudi
cong nhan chi nhin déng hé
dén khi kich thuge dat yéu ciu
thi dimg mdy. Cin nhd rang
khi di¢u chinh déng hé nguti
ta phai dimg chi tiét méu ( truc
miu ). Toin bd dé gd ndy duge
Lip trén dom 6 ¢é chdt quay 7
vt 5. 1O xo 4 dé kéo d6 gd Ién,
adn lidn wén nap che di mai.

Hién nay trong san xuat
ngudi ta cou dimg nhiéu loa
d6 ga Xiém tra ¢ do chinh xdc

Hinh 4.9, D6 wd kicw tra tich coe ki mdd
f. Chi tiét gia cong ;. 2. Déng I so 0 3. Chi 1iét pluy |
4. 1oxa ; 5. .Chétquay ;. 6. Tuydon:
7.Chét quay ; 8. Loxo ; 9.Chét 1y

a0 hon nhu kiém tra bing kii nén, kiém tra quang hoc va ngdy chng dp dung rong rii cic

1hidt bi kiém tra ty dong.



Chirong nam

TIEU CHUAN HOA VA LINH HOAT HOA
TRANG BI CONG NGHE

5.1. PHUONG PHAP TIEU CHUAN HOA VA LINH HOAT HOA TRANG BI
CONG NGHE - BO LINH KIEN TRANG Bl CONG NGHE TIEU CHUAN

[Tién nay, xu hudng chinh trong nganh co khi 14 1 dong héa va linh hoat héa san
XUAL. 11 dddny ida 13 nhidm muye dich gidgm bét thi gian vA chi phi san xudt néi chung; con
findr logt héa 13 nham myc dich gidm thoi gian va chi phf chudn bi san xudt ma trong dé
cé chudn bi cong nghe.

N6i chung., thict k& va ché tao trang bi cong nghé chuyén ding 1i cong viee rit phiic
lap, 100 nhido thai gian va ¢6 chi phi cao; nghia 13 trang bi cong nghé chuyén dimg chi
thich hgp véi quy mo sin xuat hing loat 16n vi hang kKhéi vai chu k¥ san xuat dai.

Quy md sin xudt phé bign hang Joat vira va hang loat nhé hién nay chigm khoang
80% , do d6 phai han ch€ vige nghién ctu, thigt k& vi ché tao trang bi cong nghe chuycn
diing bang cich thong nhdr héa dé GEn 167 ¢6 the tien chudn héa két cdu cic bo phan co
biw coa cde loai trang bi cong nghe co Khi; tr d6 xay dung be tinh kien trang bi cong nghé
tién cludn 1o dicu kién 18 hop nhanh thanh céc trang bi cong nghé da dang trén co s céc
tnh ki¢n ti¢u chudn, d€ thich tmg nhanh va kip thdi vdi d6i tuong san xuat cu thé.

+ Nhur vy khdi niém linh hoat héa & day chinh 1A sy k&t hop cia hai khai wiém & hop
hod v van ndng hda rang bi cong nghd,

Itinh 5.1, Bé linh kién trang bi cong nghé tiéw chudn
L.Tdmdé; 2. Cocdukep; 3., 5. Tdmdékep ; 4. Tdm i : 6.Cit:
7.Clhét gd ; 8 Then dan luting ; 9. Midng kep then ; 10. Phién déin
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16 hgp hiéa rang bi cong nghe 13 xay dumg céc ket chu trang bi cong nghe co khi da
dang va théo lap duge, tit cdc chi i€t - bo phan da duce théng nhat héa va tieu chudn héa
(ho linh kién trang bi céng nghé tiéu cluedn). Khi khéng sir dung nita thi thdo r&i cdc chi
ti€ - bo phan tiéu chufin d€ sau ndy lai xay dung ( 18 hop ) thanh két cau trang bi cong
nghé mdi.

Van ndng héa wang bi cong nghe 12 xay dung c4c két c4u tran 2 hi cong nghé v6i mot
nhém d6i twong sin xudt gém mot s6 kiu - ¢ khic nhau, khi thay déi kiéu - c& doi wong
sin xudt khong cin xay dung trang bi cong nghé maéi ma chi can thay d6i hoac b6 sung
chat it. Loai trang bi cong ngh¢ c6 tinh chat nhu vay thuemg 6 hai dang két cfu 13 d6 g4
van ndng ldp ghép { GVL ) va dé gd van nang diéu chink ( GVD ).

Neuge lai, chuyén ditng héa trang bi cong nghé 13 xéay dumg trang bi cong nghé chi
ting v6i mét kidu hoac mot c& d6i tugmg san xudt nhét dinh.

BS link kién trang bi cong nghé tiéu clmdn 12 1ap hop nhidu chi tiét va bo phan két
cdu trang bi cong nghe co khf di duee théng nhat héa va tiéu chudn héa. ma tir 46 ¢6 thé
xay dumg thawh trang bi cong nghé thich tmg nhanh vai kidu hoac & doi tugng san xuat
cu thé ¢ hinh 5.1 ).

Cic b linh kién trang bi
cong nghe titu chudn ding cho
qué trinh gia céng chi tidt co khi
thudmg duge xiy dung theo dany
lip ghép cta cde lfinh kien khi
clwing duge 18 hgp thanh trang bi
cong nght, dé 1a dang ldp ghép
theo 16 Vi dang ldp ghép theo
rdnl.

G dang ldp ghép theo 1
(hinh 5.23, cic linh kién cia trang
bi cong ngh¢ co khi duge lap ghép
v6i nhau bang cdc chét dinh vi vA
cdc bulong kep chat. Dang 1ip
ahép nay c6 ket cdu rt don gian,
nhimg vi trf cda cdc linh kién khi
chiing duge ldp ghép thanh trang
bi cong nghé con phu thudce vio vi
i cua cdc 16 dinh vi da duge tao
séut trén phicn dé, nhar vay chua cb
thé ¢6 kha nang thich dng cao khi
st dung. Cic bac 6 18 dinh vi
duge ché tao theo tieu chufdn vi
duge 1ap ghép chinh xdc trén
phicn dé.

Hinh 5.2. Dang Idp ghép theo Id
{.Tam dé’; 2. Bac ldp ghép ; 3. Tdin ta ;

4. Chottru ; 5 Phién vy ; 6. Khoi v

G dang ldp ghép theo ranh
( hinh 5.3), cdc linh ki¢n cia trang bi cong ngh¢ tieu chudn ¢6 céc rinh hinh chit T tao
di¢u kign dinh vi vi diéu chinh chiing thudn ti¢n. Céc linh kien duge kep chat véi nhau
bang nhimg phén o kep ¢6 két cau dang chi 1. Nhitng linh kién nay phai ch€ tao t6n kém
hon, nhumg lai 1ao kha nang diéu chinh vi i thuan tién va linh hoat hon. Mat khéc, két
célu cua cdc linh kién theo dang 13p ghép dimg ranh nhy vay con dam bao giir vimg vi tri
da xéc dinh dudi tde dung cia lirc kep va lue gia cong ( luc cét ).

Bo lindi kién trang bi cong nghé tidu chudn ding trong qua hinh gia cong co khi bao
g6m : phién d€, cdc phdn tir trung gian, cic phdn tir dinh vi, cdc phén tir kep chat, cée phin
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R ta ( i ), cdac phin ti n6i ghép.
Phi¢n dé & phin 1 co s& lap ghép cdc phdn it khidc lén né vi dé lap v&i may gia
cong.

Phign d& thutmg c6 dang hinh
khéi lap phuong, hinh thude do
26c¢ vuang, hinh 1dm day ...

Céc phan tir rung gian ¢6 chitc
nang lién két cdc phén ur dinh vi
vk cic phén nr kep chat. Céc phin
1r yung gian thudmg ding 13 tam
trung  gian, chém, phién diéu
chinh.

Céc phén tr dinh vi tiéu chudn
duge xdce dinb tiy theo yéu ciu sit
dung vd <6 dang kél céu giong
nhu & trang bi cong nghé chuyén
ding, dé 1a khai V, phién 7, chét
2d ..

Cac phian wr kep chat - tya do
ding d€ kep chat hoac d@ phoi,
thutmg 14 vitme kep chat, banh
tech tam, buléng diéu chinh ... 4

Céce phin tlr n6i ghép c6 chie
nang hén k&l cdc phdn tr khdc

nhaw; thudmg 1 chét 14 chay 1ap ;;Iinhé.f. ng a"a;;f ghép theo f‘{,{{m ;
ghép, buléng lap ghép, co ctu kep f. 3. Miéug kep then ; 2., 4. . 5. T kep

cOrfinh chit T ...

5.2. XAY DUNG PO GA LINH HOAT CHO SAN XUAT HANG LOAT VOI MAY
CAT KIM LOAI THONG THUGNG

Dé gd linh hogt duge dimg trong sin xudt bing loal vira v hang loat nhd thudng &

hat dang sau : 6 gd van ndng ldp ghép ( GVL ) va do gd van ndng dién chinh ( GVD },
rén mdy cat kim loai théng thudng.

Dé gd van ndng !ap ghép ( GVL ) cé k&t cau gém nhimg linh kién ti¢u chudn ( chi
ligt, bo pham ) due tuyén chon va 1ap ghép thanh dé gé g vdi tlmg nguyén cong theo
mot déi tegug gia cong ey thd ( chi 1iét ). Hién nay, & cdc nude da ¢d bo linh kien dé gd
liu chuin géin 25.000 + 30.000 chi tidt vi b phan tiéu chudn héa, cho phep lap ghép
thinh 300 d6 g4 gia cong khic nhan. Bo linh ki¢n d6 gd tieu chudn nay gém : cdc chi tidt
5O ( phlul mam cé mnh chit T, khéi V, thanh L ... ), cdc chi tiét dinh vi ( chét, bac .. ),
cde chi 1idt din hudng ( phlt'tn din, tru din, bac dan ... ), cdc co ciu kep chat ph01 cite ¢ca
ciu dinh vi kep chat d6 g4 1n imdy gia cong, céc co cdu thao téc ( tay cdm, ndm van ... ),
cic bo phin khong thdo i ( cit diéu chinh, co cdu phan d9, co cau sinh luc kep ... ).

boi véi cde xi nghiép co khi nho chi cdn ¢6 mdt bo linh kien d6 gd ticu chudn gém
chimg 1500 + 2000 linh kién, nlumg ¢6 thé 1ip ghép thanh 300 + 400 dé g4 gia cong khdc
nhau trong mét nam. Céc chi ti€t dac bigt phii che tyo thém dé b8 sung cho ket cau (16 pd
phu hop vai chi tiet gia cdng cu thé chi chiém chimg 1 + 1,5% so véi 18ng s6 céc chi tidl
6 trong bo tinh kién dd g4 1iéu chuln. Thdi gian ldp ghép mot dé gd c6 do phic tap trong

126



binh v6i bac the lap rip cao [ khodng 2 + 2,5 git. £6 gd duge lap ghdp 1 bo linh 'Kign
ti¢u chufn dira theo ban vé chi 1iét gia cong hoac theo chi &1 miu.
Pé dium bao hieu qua kinh 1€ vA k¥ thuit khi sir dung bo linh ki¢n trang bi cong ught
tiéu chufin ¢fn tuan tha nhimg bwdc sau :
45 Xde dinh nhimg yéu cdu d6i véi trang bi cong nghg cu thé.
2 Xde dinh cdc vi trf dinh vi, cde vi wf tua d@ va cde vi i kep chat.
3 Lam chon cdc linh kién rang bi cong nghé phit hop.
@ Xdc 1ap cac phuong an b6 i cde phin tir ket ciu cua trang bi cong nghé cy thé.
5 Lap ghép céc linh kién, phan 1ir thanh trang bi cong nghé.
® Kiém nghiém chifc nang va do chinh xdc cia trang bi cong nghé da duoc td hop.
@ Gia cong chi tiét miu dé kiém ra wrang bi cong nghe.
& Lap ban vé& hoac chup anh trang bi cong ngh¢ da xay dung.
W Lap phi€u trang bi cOng nghé.
X Sir dung trang bi cong nghé.
6 g van nang lép ghép ( GVL ) duge sir dung trong phucng phdp gia cong nhém.
Nhuge didm cia loai ndy 12 ¢6 do céng vilmg kém, gid think ch€ tao mot bo finh kién tieu
chuan thutmg rit cao, néu chi mot xi ugh]ép sir dung 1hi khong kinh 1€, Tai cdc nuwée ¢

cong nghé phat trién ngudi ta ¢é hiogt déng dich vu u’m thué do gd duge 1ap ghép tr cic
linh kién trang bi cong nghé ti¢u chudn.

GVD 1 loai dd g4 cd sir dung cdv cu cdu dinh vi, kep chal phéi, co cau dan hudng
dung cu ¢6 kha nang tlny d6i phlt hgp vdi nhém chi ti¢t gia cong. Co cdu dinh vi phm a
logi d6 g4 nly thutmg ¢6 kha nang didu chinh duoe dé gia cong cic phoi theo kiéu vi ¢
khdc nhau, hoac ¢6 kha nang thay déi duge dé gia cong chi tiét khde nhau ciing nhu thye
hién nguyén cong khdc nhau.

Pé gd van nang diéu chinh ( GVD ) duge diing trong san xudl hing loat. Khi gia
cong loat chi 1iét mdi khong thio d6 gd ra khoi médy, mi chi thay he cdc bo phan thay ddi
( dinh vi - kegp chat phoi, din hu(‘mg dung cy ). hoac didu chinh mot 88 co ¢u - cif nhat
dinh cia dé gd. Cac bo phan thay ddi cia loai dd g ndy phdi dam bio théo Iap nhanh,
thuomg 6 k-..t cau la chot dinh tam, chat dinh vi, rinh ... Thoi gian cin thiél dé€ thio ]'1p
thay d6i cdc bo phan cn thigt 1rén loai db gd ndy cho phit hgp véi ki€u, c& chi tict gia
cong chn duge khéng ché, vi du ¢6 thé 12 trong pham vi 2 + 3 phiit.

GV thudmg duge sit dung c6 ket ciu xét vé can ban 13 dua trén ket cau cua do gd
van nang thong lhu:mg nlur © 2t6 ndy, (Am din khoan Kidu tru trugt bdnh rang - l]umh
rang, mam cap cé chiu thay déi ding khi nén, mam cap hoa mai ¢6 ke dé doa 18 & cdc chi
1t khong trdm trén mdy tién, cdc tam dén khoan théo i v.v... Khi gia cong cdc phoi nho
rén médy phay ¢é thé dung loai d6 g van nang diéu chinh ( GVD ) ¢6 bang kep thay ddi,
mdi bang kep tng véi mot kidu ¢d phoi nhat dinh.

GVD dem Jai hidu qua kinh 18 cao vi 0éu sit dung s& khong phai thict k& nhidu dd gd
chuyén dung.
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Chiong s

TRANG BI CONG NGHE DUNG TREN DAY CHUYEN GIA CONG
LINH HOAT VA TU PONG HOA (FMS)

6.1. PAC PIEM CONG NGHE VA CAU TRUC K¥ THUAT CUA DAY CHUYEN
GIA CONG LINH HOAT (FMS - FLEXIBLE MANUFACTURING SYSTEM )

Trong mot thai pian khé daj | nganh co khi d4 tap trung nghién citu dé pia; quyét cac
vin dé e dong héa cic xi nghiép 6 qui mé sin xusi lém ( hang loat Ién - hing khéi ), mac
dit qui m6 san xuat hang loat vita va hang toat nhd lai 13 phé bich. DOi hdi biic xie trong
qui mo san xu4t hang loat vira v hang loat nhé vé nan & cao hidu qud sin xuft 4 yéu da
dan 16i van dé nghién cifu tridn khai ky thuat dbng ¢é tinh linh hoat cao trong cdc day
chuyén san xudit.

bBac tnmg co ban cia cde day chuyén gia cong rong qui mo sdn xudt hang loat vira
v hing loat whd 13 tinf linh hoat ¢ Flexibitity ). Hien nay, ¢d thé coj tinh link hoat [a mot
nguyen téc trong nginh co khi ché tao mdy.

coug tren né thay déi e vé ket clu, s6 lugng v ths gian gia céng; duge xde dinh theo
kha nang diéu chinh nhanh cta cie trang bi, dung cu, thiét bi, che do cong nghé¢ (poi
chung 1a cdac vum eon & 1ghé ), ’

Tink tink hoat eiia mot diy chiyén gia cong 14 kha nang thich nghi khi déi trong gia

Ngay nay, ngudi ta nhin nhén qud tinh gia céng theo quan diém téng hop gifta tre
déng héa v linh hoat héa qud trinh sin xudt. T d6 dén dén van dé nghién i, xay dun
vaiing dung nhitg he théng gia cong rich hap didu khién bang mdy tink CIM ( Compute
Integrated Manufacturing ) véi chat lwogne vi nang sudt gia cong cao.

o hé théng CIM, quj trinh vin dong vit chat ( phoi li¢u, dung cu, dé g4 lap, vat lieu
phu, phe thai ... ), qud tinh cine &0 d6i thong tin ( thong s6 ca, dit lieu ket cau chi tiet gia
Cong ... } vaqud trinh didu phigi nang leeng duge ddm bao dat mite 67

My cit kim loai, trung tam gla cong didu khién basg chuong trinh s6 va k¢ thuat vi
xir Iy CNC ( Computerised Numerical Conyol ) duge sir dung trong san xuat hing [oat vira
vi hing oat nhd di tao didu kién linh hoat héa vi ty dong héa day chuyén gia cong, nang
- cao chil lugng va nang suat gia cong, déng (hoi ¢ling lam thay déi phuong phap vi noi
dung chudu bj cong nghe cho san xuat

Vé co ban, khi nang thich dng nhanh ( linh hoat  cia day chuyén gia eing, theo dsi
twong gia cong, phu thude hai yéu 10 sau day :

- Mite do giong nhau vé ket can vi cbng nghé e cac loaj déi tugng gia cong.

- Kha nang diéu chinh nhanh ¢ia day chuyén gia coug ( cla yu 1a miy, dé g4, dung
cu, he thong x€p d& - van chuyén - bio quan, he thong diéu khién khi thay d6; d6i tuong
gla cong, :

Day chuyén gia cong linh hogt ( FMS ) duge hinh 1hanh tren e sg 161 ghép mém
(flexibley nhidy mdy cong cu daon 1é hozic nhién rung tdm gia cong CNC véi ddng cung
tng phoi, dung cu tr dong héa vi chu trinh diéy khién jinh hoat ¢6 su g gilp ctiax may vi
tinh ( CNC).

Rény cung g phoi lidu. dung cu link hogt va tie dong héa la dée trung co han ciia
day chiryén giu cong link hoat. May 1iah diéu khidn toan b6 qué trink hoat dong cita day
chuyén gia cong linh hoat ( ¥MS ) bao gém : cét 801, gd dat, thio dg, thay d6i phéi va
dung cu, dam bao chuong trinh gia cong trén timg mdy cBng cy va lrung &m gia cong. -
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Cic hinh 6.1, 6.2, 6.3 néu 15 timg dac diém co ban cua day chnyéo gia cone linh
hoat § FMS ).

Hinh 6.} Cde dang cdu trice ciig 1é théng gia eéng link hoat ( FMS )
vOT ey edt kim logi thong thiteng
1. Bg chita phai ;2. Mdy odt kkim logi : 3. Phutong tién van chityin
4. G dir phéi ;5. Thiét b ndang chuvén

S0 vdi céc trung tam gia comg ( MC - Manufacturing Center ) thi vic hé lh(“)'ng gld
cong linth hoat ( I~Mb ) ¢6 tiém nang k¥ thuat kén hon uluéu Tinh chat lmh hoat cia FMS
dat nén méng cho ky thuat gia cong g dong cic loai chi 1iét co khi o vita va nhd. Nhom
clii 161 gia cong c6 thé dquc. 14p hep tir nhlmg loai chi 1€t co khi trong khoang kich thude
kha rong loac tlr nhitng chi tict co khi ¢6 hinh dang, két cau khidc bict khd 1én. ‘Tiuh link
hoat cta F'MS con duge khang dinh déi véi cdc ¢hi 1i¢1 gia cong ¢6 thi gian gia ¢omg dai
wén timg sram cong nghé riéng 16

Mite i Iimh hoat bda v ur dong hoz coa FMS I yéu 16 quyét dinh nhat mite gia ui
dau ur d€ thigt k€, lap dat FMS, dya rén mie d6 khai thic tiém nang k¥ thuil trén timg
tran cong nghé.

Tom lai, hi¢u nay linh hoat héa va tr dong héa qud trinh gia cong co khi duge coi la
mat eidi phip hit higu vé& mat ky thudt nbam nang cac higy gud san xudt trong qui mo
biwg loal vira va nhéd. Pong thei giai phdp viy ciing dat ra nhitg noi dung md trong
chudn bi cong nghe cho san xual nham khai théc trics dé kha nang l\\; thuat clia cac trang
bi, thiét bi, dt_mg ey gia véng hién dai, vy dong va lish hoat cao u]umg ciing doi hét mie
(1;"iu U rdt lém.
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Hinh 6.2. Cdu triic ctia hé théng gia cong linh hogi { FMS )
vty cong on CNCwE ngudi mdy cong nghiép
M - Mdy céng cu ONC ;IR - Nguon muiy cong nghiép ; P - Bé - phién gd phoi

Sein Itorng ( Nhiu ) 1

Mdy chuvén ding
te déng
{ Transfertine )

Hé thong gia
conyg linh hoat
f IFMS )

Trung tam
gia cong
{ MO )

( Ity .

Tha Ca
¢ Thap) Tinde tinh hoat (Cao)

Hinl 6.3, Plhaun vi 1ing dung cita Ié théng gia céng linh hogr ( FMS)
xét theo sdan hong chi 1iét gia cong va tinfi linhi oat
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Mot trong nhifug bal todn cong nghé cAn duge quan tam piai dip véi FMS 13 tiuh
todn sao cho cé thé gia cong Wmg tram cong nghé linh hoat, tr déng héa nhiéu loai chi
1i¢t khde nhau, ¢6 qua trinh cong nghé v thdi gian ugayén cong khie nhau, trong chu ki
gia cong ngan nhat. Nghia 1& phai gidm t6i nufe (i da thai gian tréng trong 1imge quai trinh
cong nghéing véi timg leai chi tiét riéng biét v gita cde qud trinh cong ngh¢ khic nhau
duce thye hién lién tye tai tai ting tram cong nghé.

6.2. CAC LOAI TRANG Bl CONG NGHE DUNG TREN DAY CHUYEN GIA
CONG LINH HOAT FMS

6.2.1. Plnrong tién cung ftng dung cu gia cong

PDung cu duge nap va hig¢u chinb trude bang cdch this cong hay co khi héa vio 6 tich
dyng cuy. Viée thio dd va cdt dung cu vao 6 tich dung cu ciing nhr chuyén dung cu 5
timg mdy cong cu, dac biét 1 thay dyng cy & timg may, duge tu dong héa.

Két cau cia bo thay déi dung cu iy thude cic yéu 16 sau :

- 50 lugng dung cy cdn thi€t d¢ gia cong chi tiét co ki theo yéu chu.

- Pliam vi khéng gian gifta true chinh cila may cong cu va uoi dat & tich dung cu.

- Cch sap xEp dung cu va s6 hiéu dung cu trong & tich dung cu.

- Hi¢u chinh dungr cu truede khi gia cong va hi¢u chinh dung cu ty doug rong qua
urinh gia cong trén mdy ¢dng cu.

Chi phi cho bo thay d6i dung cy tf déng phy thube vao s& luong dung cu cfn thigl
cho qua trinh gia cong. '

K&t ciiu dau revonve 6 hinh ngoi sao va hinh cdi tréng ¢ hinh 6.4 ) bi gidi han vé
khd nang tiép nhan dung cu. £du révonve hinh ngdi sao ¢6 thé 13 dang mét truc véi nhidu
vi tef kep dung cu hoac [d dang nhién truc. BE tiép nhan nhidu dung cy ¢6 thé dimg cic
dang & tick dung cy thich hop nhu 13 & dang dia ( hinh 6.5 ), & nhiéu tdng ( hinh 6.6 ), 6
bang xich ( binh 6.7 ) vA nhiéu dang & khic. Nhimg dang két cdu cia 6 tich dung cu khice
nhav vé qué trinh chuyén dong dén vi uri dung cy, nhu céu vé khéng gian lip dat, s& hugng
cdce chuyén dong v chiéu dai hanh trinh van chuyén dung cu.

76 dung cu

A,
)

Hinh 6 4. Ddu révonve - trang bi hau 1rit va thay dung cu ¢6 dung t.-h nhd
a. . b. O tich dung cu hinh sao c. O tich dung cu hinh triing



L i —| Dung cu

Hinh 6.5. 0 1icl; duny dia Hinh 6.6. O tich nhiéu Ling
{ chita 150 dung eq |

Dung ey

Hinh 6.7, 6 1ich hang vich 1

¢
( cluta 060 dung cie ) i / ¢ l
il 9
rén hinh 6.8 dung cu o
duge  thay déi khi  true i
chinli coa mdy céng cu 8. &
dimg. J dang kél ciu cé /, / 7

hai trye chinh ¢hinh 6.9) thi
true phia trén s¢ duge thay
doi dung cy trong thdi gian
thue hign nguyén cong. Két
cau ddun khoan (hinh 6.10) o , s ) . .
s . - I Taymdy; 4.0 tick bane xich: 5. Thén m Ty
tao diéu kien thay déi vy 5 ‘ <

Hinh 6.8, Co cdn thay dung cor e oy
{ Hp trie chinh ;2. Ban iriot che fay widv

dongthdi nhidu dung cu,
tao ra hiéu qui dac biét.

Ihnh 6.11 13 day chuyén gia cong linh hout gém ¢6 bdn 1rung tam gia cong N
giong nhau, ¢é dong dung cu v déug hda cao. Ting trung tam gia cong ¢é mot & tich
dung cy hinh 1am gide véi 50 vi tf lap dung cy ciing nhu céc 6 tich dung cu thang cé
dang bang xich. Cdc 6 bang xich nay duge ndi voi nhau thong qua cde ay tdom dung oy dé
thay déi dung cu. Trén gig danh cho céc phién gd phoi (2 12 mot é tich dung cy trung
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tam. Céc 6 tich dung cu dang bang xich duge dam bio quan h¢ véi 6 tich dung cu trung
tam nhor xe ohd dung cu. Cich b trf nhu vy tao thuan loi cho qud trinh van chuyén te
dong timg dung cy v4i timg may cong cu trong day chuyen gia cong FMS.

TS

77T

Hinki 6.9 Cor can thay dung cu Hink 6.10. Co cdu thay ddu
! Ban trieen 2. Pdu révénver hai trige | khoan tiy déng
"3 Frie dang lam viéc; £ Truc ding i | 1. Bdu khoan ;
5. Quédng dwimg thay d6i dung cut | 2. Hap tryy chink ;
. () tich d{;ﬁg ci 3. Bén trifert
f
=ar
el

i
I =

Hinh 6.11. Hé théng link hoat gia coug chi tiét klong trou
1. Xe van chuyén cdc bé gd phoi ; 2. Neoi ddt bé gd phdi ; 3., 5 Tram nap |
4. Corcan cung cdp dung cu ( 10 vitd) [ 6.Vdn chuyén chi 1iét ;
7. Trung tin gia cong NC ; 8 Tram xoay - thay doi phoi ; 9. Co cadn cdm ndm diyg e
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Hinli 6.12. Cdc pluiong dn b6 tri dung o1t trong mét 8 tich ditng cu
Op - Bitére cdng nghé
a. Theo wrindi ne gia cong @ b, Theo viirt b et o e Ty

; Wz - Dung cu edt

Mt vy i trony md nhi phan

i thé la 1 dudmg kink vong trom

lan ). O ( dwong kinh vony tron

nha ) hodqe khi duong kinh bang

what va vat ligu thich hop (o hai

J 1 trang thdi : L { ¢6 tir tinh ), O
I fkhdng o6 tir tinh).

1. Ndi vi tri whi phan bicu
thi sa hiéu duny cq.

2. Nam v i nly phan hiéu
1hi <& higie nhém dung cu. nh va,
cd thé pldn biet 31x 3= 90]
duny cu.

1 16
2‘28 15 124{8

. 3. BE mdt dind i tiéu cludn,
Hinfe 6 13 Ser da nguvén 15 cia mot dung cu

4. Dung cu didu elinhr trivce,
i e fidu ( theo SIMON

Med nhi phan ciig con 56 31
duat vao 1y thite co 562, tie 1
M=2"+2"+ 2

Cide dung cu duoe sip x€p trong & tich dung cu theo nhiéu cich khde nhau, vi du ;

- Sap x€p dung cu theo trinh nr gia cong (hinh 6.12a),

- Sap x&p dung cy thea vi uf lwu trix ( inh 6.12b ), & dAy 56 higu vé vi i luu e
dung cu chinh R s6 hjéu dung cu, timg dung cu cin thigt ¢é vi tef fua it 86 hiéu ) ¢o
dinh, can phai ma hoa vi tri [ bir dung cu. )

- Sap xép dung cy 10y ¥ ( hinh 6.12¢ ), & day cic dung cu cin thiét diege mi hoa, vi
du uhu dang cic vong mi hieu { kinh 6.13 ). Bo xic nhan ma hicu s& dua vio céc vong
mi hi¢u niy ma chon dung cy thich hgp cho bude gia cong Ugp theo, tng véi 1i&n trinh di
xice dinh.

6.2.2. Phutong tién cung ieng phoi
Khi gia cong chi 1iét co khi trén day chuyén FMS, bi¢n phip quan trong dé 6 (hé
gidm chi phi gia cong 1a gidm gid i 1dug thai gian fiae théng cuia chi ¢ gia cong trén
diy chuyén PMS. Nghia 12 phai tim bién phdp thich hop va ¢6 higu qud nhat o€ diy nhanh
0 4o cua ddng hou thong phoi liéu tren day chuyén gia cong. Nhu vay dong phai licu
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{chi 1iét) trong ngi bd day chuyén gia cong FMS cin phai cé mide do e dong héa va linh
hoat hda wremg 1tng vdi tram riéng 1€ cia FMS.

Tay may, ngudi mdy cong nghi¢p { Teleoperator, Manipulator, Indastrial Robot ) ¢6
chife nang cung g phoi ligw, dung cu céng nghé theo dinh hudng linh hoat héa va tu
dong héa dong v chit trong pham vi tlmg hé théng gia cong FMS, duge nhan bigt qua
thufit ngit fi¢ théng cung g phéi lién va dung o cong nghé | Workpiece - Tool -
Hunding - Svstemn ).

Cic trung tam gia cong CNC c6 tinh linh hoat cao k&t hop v6i tay mdy, ngudi mdy
cong nghiép CNC cao cap ta hai co s& - nén tdng k¥ thuat can ban nhit ciia day chuyén
gl vong 1'MS.

Trong thuc 1€, ciu lnu. cita diy chuyén gia cong linh boat - tg dong hod { FMS ) chiu
duh hudme ciia phitong thiie 't chirc don}_. ph()] g vim dong trong nd. KJI] xdc lip phuong
an 16 el dong phéi ligu trong I'MS cdn dam bdo cdic véu ciu sau :

- Budmg van chuyén ngén nhat.

- 34m bao tnh linh hoat v& thif ne gia cong ¢hi gt

- B4m bdo mitc chat ai ¢ tai trong 3 101 yu rén cic mdy gia cong (tram cong nghd).

- Thoi gian thong thodt chi i€l gia cong ngan nhdt, nghia Iy chu ky gia céng chi
1:¢1 I ngan nhat,

- Tao digu kién phuc vu nhiéu tram cong nghe ( mdy ) thong qua thit bi chuyén
ddi cung dng phit hop.

- Chi phi thép,

Cho dén nay, cic hé théng gia cong linh hoat FMS ducce xay dung theo céc phuong
dn 16 chie dong phéi nhu sau

. Plitomyg tate not ghép thay thé

Vi phuomg thific nay  hinh 6.14 ) cdc tram cong nghé M ( mdy cong cu ) duge bo
tri theo dudmg thang lmv dutmg tron, duge hién két bmh d‘ 1g - song song v(3i nhau, khéng
phu thute 1an nhaw véi § tich phéi trung tam 1.1 N vy <.111 cd mai quan hé trao dbi gm‘;l
O tich phoi trung tamn LI vi timg tram cong nghé ridng 16M ( trao ddi hai chiéu vé phdi va
chi tiél gia comg giita LI vi M ). (3 day, trinh ty ¢ong nghe ®r tram ndy sang traim khdce 1a
khong bit huﬁc. hoae néu 13 bat buge 1hi ciing phdi qua 6 tich phoi LI ( 8 tich trung tam )
dé lhm, hi¢n chuyén déi, do vay & tich phai LI 12 & tich phoi cha daéng. Vi the yéu cau dat
nghd o mie chat 1ai (ta
trong) cao vé thdi gian,

Mi - Tram cong nghé,; R - Ngwoi mdy: P - Bé (phién gd phéi)
Ll - Khophoi : L2 - Kho thanh phdm

viu dat ra vdi he théng didu
khign cua FMS 12 tao didu _
kicn cho co v vim chuyén
vt trao ot phoi (co cdu MJ M3 M:,.J Mn
cung dmg phoi) dé ding
phue vu uhiéu ftram céng

nghe {(mdy, trung 1am gia

cong CNCY. Cée tram cong

nhung ¢ tinh pang k¥ yd 1

thugt cia ching khong MU T T TP T T T TT T TTTVTTTUTT]
duge khat thac rigt dé.

Mahia I3 tinh linh hoat cia oI —
hé thong FMS v&i cau e
ndi ghép thay thé con bi .
han chd déng ké. ' Hinh 6 14. Hé thong FMS not ghép thay thé




b. Plutony thitie nét ghép

hé sung

Phuong thiic nay (hinh 6.15) M,
¢6 thém méi quan hé trao d8i

phoi lieu hoac bdn thinh
pham giita cdc tram cong
nght khac nhau. M6t tinh w
coug nghe duoe xdc dinh tir
chuong trinh didu khién. Chi
€l co khi duge gia cong P
hodn chinh trén dwdng lw L T PT T T T 1 | [ T T I TITTTITT

théng cia né trong hé FMS.
Cdc tram cong nghé bé sung (2
Ao nhau vé khd nang kj

thudt v cling tham gia vio

qud trinh hoiwr thién chi tiél Hinit 6.15. Hé thong FMS 16t gliép bé sung

ca khi. Nhu vay, yvéu cdu dat

ra cho h¢ théng difu khién s phiic tap hon xét riéng vé didu phoi dong phoi liéu, tay
1hudce s& tram cong ngh@ ¢6 trong he théng va s6 vi tri mi moét tién trinh cong nghé phai i
qua. kha nang phyc vu nhiéu tram céng nghé clia cdc co cin cung g phoi { van chuyén
trao doi dai twiong gia cong ) bi han che.

Mp

.

O mét mike 4o nhat dinh, viéc phan chia kh6i lugng gia cong tai cdc tram cong nghé
phai ddam bao sao cho dat tri s6 thei gian chu ky x8p xi nhau gifta cdc tram cong nghe. He
thong I'MS véi cich thite néi ghép b6 sung ¢é tinh linh hoal cao hon, cdc traan cong nghe
khai thic tri¢t dé hon vé tinh nang k§ thuat.

o Phiong thire noi ghép (3 hop

Phuong thic ndy
( hink 0.16 ) dam bio
moi mo1 quan hé trao

doi gifta cdc  tram | My Mp oo [Mi ] [Mny Mn
coug nghg trong hé ( -

thdng FMS, vi vy c6 i

tinh linly oat cao hon

han hai phuwemg (hitc -
trén. Cac tram  cong
nghé c¢é & hé théng
FMS s& dal mfe #di
trong cao hon xét vé P

(ui thot gian gia cong, (TTTT T TTT] IT]
s g0 [T~ -
L LLlrlz_L_

duge khai thic et dé
Hinh 6.16. Hé thing IF'MS nsi ghép 13 hop

— R v

vé kha nang k¥ thual.
Cic phuong tién cung
cdp phoi li¢u ¢6 diéu kien phuc vu nhiéu tram cong nglié.

Hign nay, cdc h¢ thong ¥MS chi y&u duoe thict lap theo phuong thife niy.

. Phitang thite n6i ghép nid réng

Phuong thife aiy( hinh 6.17 ) ¢é thém cdc & tich phoi trung gian L3 ¢4 chie niang
trung chuyén, tao khi nang nang cao tinh linh hoat clia day chuyén gia cong, dac bict [a
Iinb hoat ¢ thoi gian gia cong. O tich phoi trung gian L3 o6 tde dung diéu hoa dong phoi
lidu, tranh hig¢n tugng & dong hoac thicu hut pho1 licu tai cde tram cong nghe trong day
chuyen gia cong. Trinh tw cong nghé ¢6 the Ia bat ky, lity theo timg doi 1eong gia cong cu
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inh 6,07, Hé thonyg FMS ngi glép md réng ( L3 - kho ity gian )

thé. Chu k¥ gia cong & méi cong doan khong cdn phii khéng ché o gl tri xdp xi nhau.
Mat khic, ¢ the khat thdc 16i da kha nang k¥ thudr ciia ¢dc tran cong nghd ( may ) trong

day chuyén gia cong I'MS bang
cdc bign phdp cong nghe nhu chon
che dé it o6 i 86 khde nhau dé
dat cic yéu cdu khdc nhau vé chat
luong va ning suslt gia cong.

Ngodat ra, qud trinh cung thg
phoi licu wong day chuyén gia
cong hnh hoat FMS ¢on phu thuoc
vio nhém mdy vd trung tam gia
cong dugc sit dung ;

- Nhéin may ed phoi quay
{ bao gom cdc mdy gia cong ofn
UET co ki & dang trom)

Trong nhém mdy niy ( hinh
6.18 ), cong vige thio do - ga dat
phoi - chi 1€t gia cong do mot
ngudi miy coéng nghidp ( IR ) dam
nhi¢m. Gid d& di doéng, bang 1ai
hoae mrdng dan dich chuyén phoi -
chi i€t gia cong gitta cic mdy
trong nhom

Mo

Hinlt 6.18. Hé thdng cdp phoi - chi tiét gid cong
a MY thong bdug tdi dui ;
b e thdng béing tai con lan
ALPhST - ol it vao ¢ FPhot - ohi tice rd
8- Tavmdgy ; M. Mdy cong ent |
PoPhoi - el tidt . R Nowoi ey

- Nlidm mdy 6 dao quay ( bao gém cdc mdy gia cOng cfi it ca ki o deng

khong rromy

Trong nhém mdy ndy  hinh 6.19 3, phoi - chi tjct gia cong duge gd dat ¢o dinh trén
ong . ¥ hP clg 2 tuage pa da !
¢ée phién gd chudn ( Palette ) . Cée phién gd nay lai duce dat weén bang tai , duge dich
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chuyén v chuyén.,giano w dang
che ban miy cong ¢y CNC nhe
ngudi midy cong ughiep (IR ).

Trung rdm gia céng MO
(Munfucturing Cemre ) 12 may
comg cu didu khign CNC, ¢6 kha
nang pia comg ( phay vickhoan ) e
dong. dong thin ciing ¢é kha nang
thin dor phot, dung o r dong.
Tvcn rung i gia cong. ¢d the
thay doi timg phot hoae thay déi
cer cidu g phoi § duoe goi 1 cée
phicn gd phoi ) holn toan w dong.

Vice su dung cdc phién g4
phoi ( Palette ) <6 1gi 1a phoi duac
gd dat & ngodi pham vi lam vige
cia mady gia cong, nhd dé gidam
duoc thoi gian dimg mdy dé thay
d&i phoi gia cong. Cdc phién ed
phor duoe chuven 161 cde mdy gia
coug bang cic thiét be thay ddi
phicn gid phoi 1e déng ( Automatic
Palette Clhanger ).

Hinh 6.20a 13 k&t cfu cia
mét phi¢n gd phéi v hinh 6.20b 13
mot vi du vé 1higt bi thay 6
phicn gd phoi tu dong <6 dang ban
quay, thay doi duge hai phien gd
phéi. duge ding twén cdc trung
Lun gia cong.

Nhimg phién pd phoi. mi
ren o phot duge ga dat nue tigp
thong qua aie dd gd ¢6 kot cdu
nhwr sau : mat dudt con phién gd
phoi <6 cde 16 dinh vi dé xde dinh
vt tii vi e cdc sOng kep d€ kep
chat phién gf phoi rén ban mdy
gia cong. Mat uén coa phién pi
phoi ¢6 cic bac dinh vi v cic
rdnh ¢hit 1" dé didu chinh vk kep
chat d6 gd phoi. HE cie phich gi
phdi cé the thay the nhau d& ding,
kich thude chién cao cia phidh gd
phot va khodng cich giita cic 18
dinh vi duge gia ¢ong rat chinh
xde.

Cac hinh 6.21 vd 622 1a
nhimg vi dy vd day chuyén gia
vong linh Lkoat FMS.

Hinke 6.9, 116 thang cluyén giao phién
vid ol ( Patette )
a} Chuyen giao bing ban quay
by Chuyén giao ding beng tedi - xe
ot Chuyén gige trén irung tdim giv cong
B True chinde ; C. Bang i
T Déi plién gd phéi ( Paletie )

T
o

Hinh 6.20a. Bé - phién gd phéi { Pulette )
- Thandy din huong ;2. Thanh kep
3. Bae dindivi do g ;

4. Lédinhvi . 5. Ranh clar T



6.2.3. Hé thing dung cu ding
cho mmdy NC
He¢ thang dung cu pl hop véi
vede mdy eéng cif NC phdai dam bdo
tinli chal van wdng va fink hoat,
plvdi Hhiee hidn dioe
cony 4 odl gor ) pldl g dg eiteg
cifny cua, phdi dat ndng sudt boc
plioi cae v vdn phdi 6 chi phi gia
cehig o6 the chdp nhan dieoe.

RO 0éc gla

Nang suflt cila ciac mdy cong
ey NC chi v&u 1a do Aid ndny cdt
v dd tin cay cia cde dung cu dior
ditng quyét dinh. Khd udng odt ca
dung cu duge dién dat bang cic dai
lugng, khdi nigm nhur sau : thong s6
cal 161 da ( 16¢ 4o cét, lugng tign
dao, 16c dd tén dao), tist dién phoi
cit, thé tich phoi cit, wdi bén vi
chidu did cat dng véi Wbt bén cia
dung <u cal,

fdo tin cay cua dung ¢y 6 co
SO cong neght VA co s@ hinh hoe. Ci
i ca s ndy 1a tién dé dé gia cong
e dong ¢ic chi tiél co khi dal hidu
qua kinh 1&.

{36 1in vdy vé cdng nghé cho
bict cde théng 8 v kha nang cat ¢o
the duge dam bao thue & & raire do

_J L_—LHJ—J
P1 | P2 ?‘?
I g1
" f P2
iz I
(DY
e SR s s i

- P =4
2) 4 h

Hinde 6206, Ngiyvén Iy hoat dony cia thiét b
* thay d6i bé - phidn wd phoi
o, Phidi g Irrén ban mdy
boPlién gd 1 va 2 mrén ban dar cae phiéy vd.
feit Dun ddi cde plidn wd
o Phudn gd 2 iven ban ndy
{8y 2. Ban deit ede phién gd (Palette ),
3. Thiét bi thay ddi ede phién gd
W1, Chiviét dioc gia cong ;
W2, Chi 16t clita gia cong |
P1oPhich gd 1 p2. Phién gi 2

\\___;‘:' “ — E;%Q
2 L )
R
“‘/q{,./\\fl_ /.\;I//‘\. of’ ) Y{‘ '*
TN - .Y ‘

TN /N ll'%‘

Hinli 6.21. Mo plidn thuoe hé théng gia cong il hoat ROTA - F7-200

[ Thidt bi phuc v gid B trie 2. Bé han trit ;

3. Thiét bi thay phoi ;
‘8 Buc diéu khién phdn hé

6. Mdy odt kin loai |
9. Truny tage didn todn ;

T Thiet b tao nhip o 4. Bé gd phoi ;
7. Buc iéu klvién midy :
10. T diéw khidn



Hinke 6.22 He théng widv dide bhién NO &iu cony ode chi tér dany hop
( héng CINCINNATI )
I Bé dit va (3 chi 1iet ¢ han chiv aldt o6 bi lin ) ;2. Bang tdi con lin
2. Not tdp két cdc ol tiér chér gia eén &
4. Mdy khouan NC w61 diin révénve {dp & dung en :
S Bangue didw khuén NC | 6. Ban phdn phdi ;
7 My khoan NC v din révénme lap 6 dung cn ;8 Mdv rifa

nhu the ndo, nghia i phai xde dinh duge nede khi ¢t o nhiig thong s6 il nao @ khong
xay ra hién wgng v dao va khéi fugng phot (tng vdi di bén dung ¢y ) 1 bao nhidu, ¢é
thé bée ra ma khong dnh huémg gi t6i chat lugmg gia cong ( khéng einh dén khi phai thay
the lud cat ).

£ tin cay v¢ hinh hoc ciia dung cy, xét vé nguyén [¥ rong h¢ thong chuyén dong
dung ey duoe di¢u khidn bang s6 13 khone thé thidu vi - cie kich thude véu cau cia dung
e cling duge he dicu khidn CNC xir 1y gicng nhu cie kich thude yCu ciw cua chi tiél gia
cong. Khi cic kich thude thue cia dung cu ¢6 sai Iech so véi cde kich thude yéu cdu, da
durge uhé trong hé didu khidn CNC 1hi ¢é nghia 1a gia cong <6 phe pham. Vi vay he thoug
dung cu dimg cho cde mdy cong cu NC phai dim bio sac cho vi Ui cia L& cal o6 tée
dong true 1ip dén kich thude gia cong, khong thay déi so v6i vi tri di dinh trong qua
trinl cit v sau mbi lan thay d6i dung cu uGi cit lai ¢6 vi trf d6 véi do chinh xdc cao.
Vice tinh todn hiéu chinh ( bi ) dao duge cde h¢ thong dicdu khign hien dai thue hien dé
diwg, luon ludn ¢é tién d& 1 1ap hop dit licu vé kich (ke thue. Bi¢u d6 thue hién trong
qua trinh gia cong 13 160 kém v mat (hod gian vi chi nén gidi han trong cic trudme hop
cén it nhu trude ki 1o ta cdc méi tap ghép theo che do 1ap ghép nhat dinh.

Ngodi d¢ tin cdy vé cong nghé v dé tin city vé liinh boe, nhidu ngui guan 1am &
cde trung wine gia cong ( Mannfacturing Centres ) con xét dén tinh linh hoar { Flexibility )
cua it thong dung cu. Cong vige thudng gap 1a hi¢ thong nay cé 1hé nay mai phai gia cong
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¢hi tidt i v phai chudn by nbimg dung cu dac bigl cho nd. Cau 1rd 13 toeic & day 1 cdc
he thong dung cu duoe xay dung iheo nguyen 1§ medin hod. dé tr ching ma ciie linh kicn
leu chudn hod ¢ Standard Elements ) ¢ thé durge 16 hgp thimh nhitng dung cy phili hap
ahat y&i cong viée gia cong nlur cde don khoan - doa.

Ben canh kfud ndng cdt. dg tin cdy cua dung ¢y con ¢ yeu chu vé kid ndng cing ing
(Heandlting nhe nhang ctia he théng dung cy, dam bao phil hop véi k¥ thuit diéu khién NC
vt kha nang didu chinh whanh theo nhiém vu gia cong thay déi. V& mat ly thuy¢t, chi tict
gia cong vh dung cy gia cong 14 mot cap téc dong tuong 16, Trong thye (& ciing thdy 18 &
Ui cat ciia dung en mot dida 1a: /id théng gom may cong oy, hé diéu klién v dung cip <6
(¢ gia cong chi tiél véi kha nang cAl vi hicu qui Kinh (& nhur (he nao.

e thang dung cu { Tool System ) 1o ta Khau néi giita Ll e dé Lao ra phot va e
vie déng ciia cde lge ct véi mdy cong ci thu phan cic hre cat v déng thot the gn
nhiing chuyen dong gitia luca ct ctia dung cu v chi ti¢t gia cong.

i1¢ thong dung cu duge tao lap phit hop vdi plusong phdp gia cong ( vi du : khoan .,
phay hodae tién ) vh cde dac dicm thiét k& cha mdy cong cuy luong dng .

a. 16 thouy dung cuva hé thong cunyg fng divng trén cdc may khoan - phay fién hop

Cac mAy khoan - phay lign hyp thong thuomg da duge a1 ghép véi hé didu khidn
bing s& ( NC ) tao thanh trimg tdm gia cong MO ) dién khién NC. Pac diém cila trung
tam gia cong T dung cu ciing ditere thay d8i 1 dong. Cho dit trong rudng hop i bigl, vi
1¥ do kinh t&, & mdy khoan - phay tién hop dung cu van phai thay A1 bang tay, nhung cdc
phén tlr cia né cling cin phai duge thigl k€ va che 1o cho phiy liwp véi dinh hudmg 1w
dong hod oin dién khéu cung tng dung cy sau ndy.

Nhimg phan tir ( linh kigo ) ¢o bin L

- Phan tit tiép nhin dung ¢y, d& lap dung cu vae true chinb cua may cong cu.

- Dung ¢u, duge ghép noi va
do kidm tra trude véi phan wr Gép
ahan dung cu & bén ngodi mdy
chng cu.

- O uch dune cu ¢d clite —
nang L gii cac dung cu cin thiet
cho qué trinh gla cong.

- D6 g hay ddi dung cy <6
chde nang thay déi dung cu, ke ca
tidp nhan, gd dat dung cy gilta vi
ui lun vice va vi i & 6 tich dung
cu.

Phdn 1t tiép nhdn dung ci a
phéin tr quan trong nhal coa mol
he theng dung cu. Tuy da ¢6 nhigu
¢ wing twen pham vi quac 1€ de
tien chudn hod he théng dung cu,
nhing van ¢é nhidu he thong khide
nhau, dae bigét 1 cde phin ¢6 rinh
khia dé ngdm kep cap vao Khi thay
ddi dung cy tu dong, cling nbu
tang bi, dé gd dé kéo - rit dung
cu vio trye chinh coa mdy cong
cu. Co e d¢ kéo - mit dung cu N
Vo e Hinlr 6.23. Gid dé dunyg cy ditng cho

’ cde trng lam giv céng { MC )
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chinh cua may cong cu thudmg 1 true vit vd ngam kep. Puoe chudn hod 14 két cau o6
chuaoi ¢6n theo kich thude danh nghia 40 , 45 , 50 va 65 . Phan cudi cia chuoi con duoc
thi¢t ké va ché€ tao khic nhan tiy theo he théng kéo - rit va thuo*ug la két cin thio kp
duge. B¢ thay doi cde dung cu. ding trén cling mot trung tam gia ¢ong nhanh va an toan,
céin phai dam bao sao c:ho cédc dung cu ¢é ph”m 1r 1i€p nhan dunu cu nhar nhau. Két cau
cua phan ti tigp nhan dung cu duge tao 1ap theo cdc hudng chinh sau ( hinh 6.23 ,6.24 } :

+ Tuomg dng véi 16 con 1i€p nhan dung cu & truc chinh miy c6ng cu.

+ Tuemg (ng vdi cdc r@nh khia dé ngam, kep, cap vao ditng cho co ¢ thay déi
dung cu ur déng, l\t ¢ vach chun dé dinh huéng dung cu.

+ luong g vdi hé
thong kep, ma véi nd phan
e tiep nhan dung cu duge
gilt chiat bang Jue vao truc
may gia cong, dé truyén lue 40 45 50

Cat an ohn. 1 6825 | 8255 076
B 7143 85,73 10478

Kicl thde teong iing cria gid &
ding cit (mntheo 1ISO 3110

bé giam chi phi vé cdc
phin tur (i€p nhan dung cu

khi st dung nhiéu tung C 4445 | 59015 | 6985
tam gea cong cin phai ding D 635 82 55 98 48

cde phin 1ir 13¢p nhan dung
cu ¢é ket clu théng nhat.
Cac h¢ thong dung cu dimg
cho trung tam gia céng di
duge quy dinh trong tiéu -
chuan quéc gia cia cdc 150 3110
nmede  cong  nghiép  phal
ten, vi du o DIN 69571
(f’)}frc) ducc cr)i 12_1 ban k]l(?)’i Con 7:24 -
thic cho mot tién chuin b
gquéc 1§ (1SO). 'l‘mng thare —T1
t€ cling c6 nhi¢w giai phap
16 hup vé trang bi phu va ~ o
lung cy ding cho cdc trung Q
1Aam gia cong CNC dimg —
hoae ngang. /
Hg théng dung cu 4
khoan ¢é dimg cde manh
luti cdt cé kha nang dao \IQ.
canh cling dd duge thidt k&
vii ché tao cho san xuat. H—
b, Hé thdng dung cu va

I3 4445 | 5715 | 6983

60°t 75~

heé thdng ciiny iy trén cde A
Nty tienw P 17.075 3,003

fg_asilWS

Trén cic may tién NC
thidmg dimg hai hé thong
dung cu chinh sau day, tng J2rel
vai cor cd bdp dung en

- Pdu dac révonve.

- O tich dao ket hop
v4i trang bi thay d6i dao.

Hinlt 6.24. Cdc kich thiiée chii yéu cia gid dé
dung e ( mm ) theo ticn chudn ISO 2110
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Hai hé théng nay <6 nhimg uu diém sau :
- PAu dao révénve tae di¢u kico thay d6i dao nhanh.
- &) tich dao tao kha nang hwu trit nhiéu dao hom mi van khéng pay ra va dip dao
trong pham vi lam viéce trén mdy tign NC.

Trong ca bai truémg hop. cdc dusi dao duge ga kep chi yéu trong céc hop va duge
aiit & nhitng vi tri cd s6 hidu gt dink trén ca cau lip dao. Nhimg hop niy tuong g vdi
co cdu 1iép nhan dung cu 1én cc rung tam gia cong va 6 hai dang ket ciu tieu chufn
Sau

- 6 chuoi hinh wy.
- (6 dang khéi chir V.

N6i ghép gita co ciu 1ap dao va dao ding trén cdc mdy tién NC I giao dién thich
hop duge Gieu chudn hod, vi du : VDI 3425. Gino dién n6i ghép gitia didn dao thay déi
duce VA co cdi gidf dao, 1ign 14 giao dién nay phat trién theo hai hudng : hudmg tha nhal
da ¢6 nhidu he (héng khdc nhau trén thi trudng nhur: COROMAT , HERTEL , WIDIA | ..
- huéne it hai 13 tiéu chudn hod, ma it nhat i cer edn tém { bt § duo VA cde rdnk tom
(héty dao, vi dy : WIDIA  HERTEL . v.v...

+ Cde dang két cdu cia ddu dao révonve

- Pdu  dao
révonve hinh
ngoi sa0.

- Pbdu dao
révouve cé dang
dia (phién tron).

- Pdu dao
révonve ¢é hinh
cdi irong.

Phan lén cic
ban thig1 k& diu _
dao rEvanve q : tﬂﬁ
chuyén dung D B u D U U U B
theo 1dy cing
duge xay dmg Q0P P @ ® ® @ @ @
thco cdc dang 3 b
kSt cAu  tidu

chudn niy (hinh o o
6.25). a. Kiéu dia b, Kieu chif thap

Hinh 6.25. Ddu révénve ding cho mdy tien NC

+ O tich dao trénmdy tien NC :

O tich dao it thay hon la ddu dao révonve trén may 1ién NC, béi vi trang bi thay d6i
dao & & thudmg 160 kém hon so v6i ddu révonve. O tich dao cé vu didin chir y&u 1a luu i
56 lugng dung cu nhiéu hon 1a ddu dao révéave, nhung vin dam bao khong bi va déap dao
vit van hinh ty dong . Ngoyén 1y & 1fch dao tao ra mot xung lye mdi & cie mdy tén NC
phd cdc gidi phdp he théng dyng cu ma khi vin hamh khong phai thay doi ca hop cassetie
ma chi thay d3i ddu dao c6 Vap ludi cal. Nhy nhimg thi€l k& nay ma 6 tich dao ¢6 the uu
trit nhiéu 13 cat hon trong pham vi kKhidng gian tuong doi hep, vGi cac trang bi thay doi
dung cu Ly déng thich hop va cling ¢6 thé chudn bi vi bao quan dung cu tng vai pham vi
thdi gian gin cong dai hon.

+ Dunyg cu o6 khdi dong rieng ding cho mdy tien CNC

143



Nbicu chi tigt ti¢n o6 yéu cdu duoe gia coug bo sung sau khi (ién ma thdng thudmg
khong the thure hicn duge trén mdy ticn, chang han : khoan - phay lech 1am, khoan - pliay
doc trye, khoan - phay huéng kinh ( vi du : phay riuh doc & duomg kinh ngodi trén trye,
phay riuth ngang & wrat dav true, khoan 16 doc trye hoac 16 hudng kinh ciing nhu tao ren
cic 16 dG , phay bien dang da canh & mat diu phoi ... ). Cic mdy tién CNC hién dai duce
dimg d¢ tao ra nhimg bé mat ndy phai <6 true chinh didu khién bang s6 ( true didu khién
chuven done quay C ) va ahimg dung cu ¢6 h¢ thdng khoi dong riéng trong din dao
revénve. Tuy theo h¢ dung cu duge trang bi va sir dung ma cie trung tam tign ¢é theé thge
hién ciic loai cong viée 1ién, khoan, doa, khoét, phay hoac tare ren, Céc hang ché tao
dung cu cung iing cic diu dao hudng true va hudng kinh, 1ap véi cic khép udt chuyén
ding ¢ khai dong dan dao révonve.

N vy, theo yéu cdu cua hé ONC, néu chi ¢6 true didu khi¢u thit ba cho true chinh
Cua mdy 1ién 1A chua dit ma & day con phai ¢6 dang lap ninh riéng. B6i véi cie thao tde
kheran, trye chinh cta mdy cdn phii cé kha nang lap trinh theo Qid tri do / plit ; dai voi
cdc thao tde phay phai o6 khi nang Iap rinh gidng nhu & cdc mdy phay theo true vuéng
ade L

* 7/C ¢ha cde cong viée gia cong (rén mat chu vi ¢ha phoi,
* X/C ¢ho cie eng vide gia cong trén mat din cha phoi.
Phép ndi suy phite tap, cic chuyén dong cla truc rong quan hé phy thude vio kich
thude dudmg kinh clia phoi gia cong duge thye hién véi phian mém dac hidt cia ¢ CNC.
o Chan dung ene o

(ria cong trén may didu khicn bang s6 ( NC ) tao ra nhicu 2idi phidp mdi vé& tién wink
g1 cong nhwe gia cong hoin chink chi tigt co khi wen mot mdy, véi 56 1an pd dal phoi it
hem & mdy thuemg. Vice chon dyng ¢y gia cong ciing phai dua tren nhitng giai phap d6;
nghia [ moi dung cu cdn thiét dé thue hi¢n cdc cong viée gia cong da dang trén mot mdy
NC phai duge tuyén chon va tap hop. Didu dé ¢6 thé tang s6 lugng dung cy & timg
tram, vi tef gia cong va doi véi g chung logi chi tigt gia cong. BDong théi, hé didu kKhién
buang s¢ ¢fing 120 khi nang 120 ra bién dang chi tict bat ky bing cich didu khién cac
chiyen déng chu cae dung ¢y . Su chudn theo quy duo tuong img, nghia 13 khong cdn phai
6 dyng cy dinh hinh. Nher d6é ma giqm duge 6 lugng dung cu gia cong cdn thici. Quydt
dinh déi v6i khiau chon dung cu gia cong NC & day khong con [a timg bicn dang hoac
timg chi tiét, md 12 chiing loai ¢ ho, nhém ) chi tiét gia cong. Gidi phip dimg véi 56 luong
it cde dung cu ¢6 khd nang diéu chinh tinh hoat vi cao ¢&p tudn ludn 8t hon gigi phdp
dimg nhiéu dyng ¢y o6 hinh dang dac bi¢t va thich tng véi nhiéu trudmg hop gia cong.
Gidi phdp t6i wu hod vé cong ngh¢ quan trong & day la ding cde manh @i cat o6 kha
nang dao canh ¢dt vi thay the nhanh. Giai phiip nay 140 khi nang thich tng nhanh dung
cu cat vé mat vit licu dae v inh hoc udi cat theo va tigu chi el vi cde théng s coa
chi tiet nha rang 1hdi ¢du trie tinh 06, tinh éo dinh. Ddng phoi cit phdi duge chi {rong

VI cong sudt cit cang cao, didu kicn cit cang phiic lap va chuyén déng cia dung cu cal
cang phong phi thi cang cdn phai ¢ gidi pliap dac bitt d€ truyén tai phoi ¢it nhanh. Cap
clidt Tam mdt & bhen trong hoac thong qua hé théng trayén dan tich hop vi luong (ng
thudmg Ta nhimg gidi phap duge sir dung o8 cai thi¢n diCu kign car ma khéng In dnh
hudng dén cde qud trinh thay dung cuy tur dong.

Cic hiing cheé 190 va cung cip dung cy cat luon fao 1ap nhiing thémg tin vi ehi din
thich hop dé ngudi st dung ¢6 1hé lua chon nhitg dung cu eat phit hop. Tlo cling o lap
ce calalo tmg véi cde loai san pham, kifu logi mdy gia cong hoac chiing loai chi tiél gia
cong kem theo cde goi ¥ vé trang by lap dat chinh v m& rémg doi véi cdc loai dung cu gia
cong NC do he cung cap.

dDicw chind ding cu triée khi gl e6ng

O mdy cong cu did¢u khién bing s6 phii didu chinh cic dung cu cat teude khi gia cong

144



vi vy ma hao hét nhimg hé théng
dung cu ding cho maiy gia cong
NC duge tao lap nhim dam bao
khd diéu chinh cdc vi tri Judi cat
clia dao ¢ bén ngoai miy gia cong
theo kich thude cho mmude hoac
xae dinh kich thude thue. Viée
dicu chinh ndy thutmg duge thie
e bang may didu chinh cé trang
bi cdc ho thich nghi phd hyp dé
dam bao gd dat cac dung cu nhu &
miy gia ¢ong. Vit coa cic ludi
cal cia dao duge xdc nhan theo
phuong phap quang hoc nhé kinh
hién vi véi 6ng kinh hoac dia chia
vach chuan heac théng qua diu do
LEp xiic.

Miy diéu chinh thudug 6 hai
dang k& ciu 1a ding (ding cho
cae loat dung cu khoan) hoac
ngang ( ding cho cic
dung cu trén may tién ). -

Gan day wén (i
trudmg con cé loai mdy
van nang ding cho moi
load dang cu gia cong.

BHiéu chinh dung ey 12

dam bao sao cho cdc Tudi
cat chinh va phy coa mot
dung cu ¢t got ¢d vi trf
chinh xdc nhat so vdi
dign gbc ( diém chugn )
Ii ¢cua co cdu lap dao theo
phicu diéu chinh dung cu.
Nhu vay, dung cu phai c6
kha nang diés chinh
ducre.

bidu chinh dung cu la
cong viée cln thiét déi voi
cie miy cong cu didu

—_———

Diém chudn
cla dag

}‘&

— = ) -¢-| i
, 8 8 *
Biém chuin dao A & ; ]
g 3 Bai dao
S 53 {Revolver)
Ban kinh dac R Ban kinh
luéi cat R )
Chiéu dai
dao theo z

Hinh 6.26. Cdc diém chudn ciia dao

ol
[ @:] —'EE""

khién bang s6 khi hiéu
chinh (- bd ) déu da qu¥
dyo cia dao hoac khi gia
cong cdc chi tét véi nhitng
dung ¢y ¢6 kich thude qui
dinly. K& ca khi dimg cic
acn khoan vh nhitng dung
cy gia cong 18 khde cing
phii diéu chinh chinh xdc
dao theo kich thuée duimg

,’:j’,;’l_ @( : E) : .
r@//? % _] E

Hinh 6.27. Cdc dung cu dién chinh dicpe
E.Diém goc dar  P. Diém cét




kinh gia cong, con kich thude chidu dai ¢6 thé higu chinh trong hé NC. .

Khi do ki¢m dung cu phai xdc dinh chinh xdc khoang cdch iy Iuéi cit cioa dao 16
diém goc E wén cian dao ¢ Minh 6,26 ,6.27 , 6.28 ).

Phép do dyng cu 12 cfn thidt d€ cé thé nap ( cii dat ) vio bé nhd gid tri higv chinh
dung cu cua he CNC trude khi gia cong cde tri s6 vé kich thude tuyét dai hoac cdc gia tri
hi¢u chinh ( bit ) dao & cdc mdy tién, miy phay v mdy khoan diéu khién bing s6. Céc
may phay nhidu truc ciing doi héi moi dung ¢y phai ¢é kich thude bang nhau trén céc true
gia cong.

Tuy theo mide d§ tién loi va mide dé tr dong hod ciia indy diéu chinh dung cu mi cic
gidd tri thue duge doc tir thang chia vach hoac 1l bo hicn thi & hoac duge xudt ra ty dong
trén cde vat mang tin nhu chips, bang 16 hoac bang tir. Cie may in oléin, mde dung cu
ciing duoc ndi ghép véi mdy diu chinh dung cu dé ¢d (he dédn tree 1i¢p nhan véi cde dir
li¢u teanig g ( 1€n, s6 higu dao, cic kich thude dicu chinh, $6 hiéu bi dao ... ) 1en timg
dung cu can thigt,
tae  didu  kién
thuan  Igr dé
kigm tra  khau
didu chinh mdy
cong oy v bd
nh¢ di héu dung
ci ¢l he diéu
khi¢n. Trong cdc
h¢ thong  gia
comg  duge 10
chiie o e dg
cao um, cde dir
licu coa dyng cy
di do duge s@
truyén e tidp
vio bd uhd diy
licu dung co
CNC  hoae e
tiép thong qua he
PINC.

Khi lua
chon mdy didu
chinh dung cu
cn lun ¥ nhing
kiu loai mdy
cong cu NC sé
duge trang bi,
dich vu cung 1tng
dung cu ( cip

phdt  lap 1rung Hinh 6.28. Kiém tru kicl thucoe dung ey
hay phén tdn ). E. Diém g6c duo  P. Diém cdt

e. Catalo dung en
Cdc kich Unde va nhiing dit ligu cong nghe cdn thiét cia nhit g dung cu dimg cho
mdy gia cong NC duge ghi nhdn trong chuong trinh gia céong NC (g vai chi tiét gia
cong. Nhidu kich thude khic nhau cing ¢6 nghia 1% nhidu hao phi 1 1 1ap trinh ciing nhu
diéu chinh dung cu trude khi gia cong va ciing nhidu chi phi hon ¢ 10 dung cu va g4 dat
dung cu.
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Giai phip ticu chudn hod véi muc dich la thye hign cdc cong vice gia cOng gidng
nhau véi cing dung cu sé tac tién dé thu thap va quan tri c6 he théng nhiéu dung cy vi
fng dung ciia ching. Gidi phdp ndy duge thyc hicn 161 nhat 13 & dang mot catalé dung cu
dimg cho xi nghiép. Catald dung cu ¢6 thé duge tao lap duai dang cic 1o & o cau trie
thong nhat theo ngdn ngit [ap trinh EXAPT da duge t6 chitc VDI cia Piic va nhiéu hdng
ché tao mdy cong cu dicu knén bang s6 kiém nghi¢m vi d€ xuft sit dung rong i, Céc (&
rdi cha catald dung cu ¢ n6i dung e sau = k&t cAu dung ey, cde kich thudc diéu chinh,
cide gid tri v tién vé ché do cat.

P61 vé cach lap

rink ¢é trg gidp cua 0000 00 QQ 00 )
mdy tinh thi cdc dit licu I L Ban kinh b cit,
duge tap hop vh ghi Vat liéu dao,
nhian theo quy cich nhat
dinh, giéng nhu nap dit

licu viw bd ahd dir ligu
dung cu wong hé dicu

Kich thude didu chinb trude,
Cu chu kep dao,

Hinh dang cat ban cu thé ¢lia dao,

khidn NC. He thong Kidu inh dang oo bin cua dao,
dung v cdc t6 hop dung Bai lugng / Kich thude danh nghia.
cu s€ <d tinh khdi qudt

ciao hon nhd mi hicu Vi du vé md hidu ctia dao ticn

phiw loai. Mé hid¢u ndy
chda dung cde dit lieu vé phuong phdp gia cong, mdy gia cong va cich ga dat dung cu, &
tich dung cu, than dao, ludi cét cia dac. MA higu ndy phdi phu hop véi he théng ma hi¢u
hici dimg 1ai x{ nghigp.
g Nhon dung dung cu
Chite nang quan trj dung cu quan trong khong nhimg 1a nhan dang cic dyng cy mot
cdch tin cay ma cdn cung cip cdc dit éu vmg vdi timg dung cu mot cdch chinh xdc va
khong nhdm 1An gifta cae dyng cu. Ty theo kha nang cita he CNC ma phai nap nhimg it
licu cdn (hict sau day : kigu dung ¢y, 56 hi¢u dung cu, dung cu du bi dé thay the, vi tei
dung cu trong 6 tich dao, dung cy tieu chudn { hang loat ) chuyén ding, ddu Khoan ( diu
ticn ), trong Iwong dung cu. lugng Gén dao 161 da va momen quay 181 da, tudi bén - tuoi
i con lai, gidi han canh bio trude kbi hét (wdi bén, gidi han v dao, vi trf ¢& dinh ( thay
¢34 ), ban kinh dao. bén kinh i cat, bin kinh va dap, chidu dai dung cu, chiéu dai va
di.nn, ma higu dung cu dac bigt ( phu thude ngudi ding ), hiéw chinh ( bl ) lugng mon dao,
héim dung cu, ma hiéu vé sai 86, ( nguyén nban phai hdm duny cu ), lap dung cu trén
may... '
$6 lugng dit lidu dac teumg cua dung cu duge dé cip trong md hi¢u dung cy con el
ihé nhidu hon nita thy theo kha nang ctia it ONC. Tir d6 ¢6 thé nhan dinh nhw sau -
- Cée dit licu phai duge nap va xufit tr dong vi néu khong 3 mat nhidu thoi gian va
dé ¢ sai 501,
- Mil hod dung cu theo cdch co khi don gidn nhu ding vor g méd hi¢u sé& kbong dép
‘g yéu ciu.
- it liéu phid duge hm gii todn ven, khong 1an 16n.
- Nap, xit Iy v3 xudt dif liéu phai ducc dam bio ¢ nhiéu vi | { trong xi nghigp.
- Quin tri dir liéu phéi duge dam bo véi chi mot 14n nap 1 ficu vho h¢ CNC dé
khiong 16n thisi gian.
- H¢ théng nhan dang phai dam bdo o6 kha nang sir dung ¢ o nhiéu dung cu khdc
nhau.
Noiy nay, cde fig thong wiin dany dung cit dién tir ¥ 18t nhit » Y ¢6 thanh phén quan
trong nhat 1 mot con chip nhé dit liéu dién tir duge gan cing tréa du g cy ; dit liéu droe
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doc nhé ddn doc phit hap.

Qui trinh trao d6i dif lidu, gifta chip di lién va he dién tir, truéc day duge thue hien
thong qua céc tiép diém. Tiép diém bi mon hoac bin s& gdy ra sai s6 doc dif lidu. Ngay
nay, cic thi€t bi cdm ting va khdng tiép xiic duge dua vio sit dung vé co bin dd nang cao
46 an toan khi doc dif liéu.

Hai nguyén 1; khdc nhau duge ing dung & day 13 : he théng doc va hé théng doc -
ghi.

11¢ théng doc sit dung vat mang tin vdi ma hiéu nhin dang 6 hon vi uf (k§ ur), vi
du = lien tue tr 0001 dén 9999. Cde ddu doc gin & khoang dung cu, & mdy diéu chinh
dung ey va & mdy gia cong, hoat dong trong méi quan h¢ v4i mdy tinh trung tam diing
cho dyng cy. Mdy tinh ndy cé chic nang lwu giff va quén tn ot dit Heu dung cu. Vat
mang md hiéa chi cung cfp mi hig¢u nhan dang cho mdy tinh dung cy vt mdy tinh nay s@
sap x&p cdc dit li¢u cho rude theo dung cy 1ing véi cde ma hidu nhén dang nhat dinh. Cac
dir li¢u duge hidn thi rén min hinh cia mdy tinh. Hé CNC ciia may gia cong s& tu dong
nhén dif lieu néu mi hiéu nhan dang duge nhan bigt nhd dau doc khi dung cu duge dua
vao 6 tich dao,

H¢ théng doe - ghi sit dung vat mang tin ¢6 dung hremg na@ 1ém hon va cé thé i
&iir 16 256 hyte dit li¢u dung cy. Dung luong 46 di 48 [iu il cdc ol ligu quan rong nhat
nhu : 56 hiéu dung cu, ki€u dung cu, chidu dai, dudng kinh, tudi bén, nhém trong lugng ...
Céc dit licw d6 c6 thé truy cap, b3 sung va thay d6i & moi thosi didm nhd ddu doc - ghi.
Nghia la ¢é thé dién dat theo cdch khde nhy sau - dung cy lnén ludn mang mei dit licu va
vi vay khong cdn phai ¢6 quan he véi mdy tinh dimg cho dung cu khi dung cu dugce dua
vao mdy gia cong. Khi mot dung cu & khéi mdy gia cong hi cac dir lieu & vat mang tin
dwge cap nhat (w dong, vi du : w6i bén con lai, hieu chinh ( bii) lirgng mon ...

Néu he¢ CNC duge néi véi mét mdy tinh diéu khién s6 true tiép ( DNC - Direct
Numetical Control ) thi cdc dit licn s& dugc nuyén dan ti€p khi o6 nhu cdu ciing vén nhe
moi lién k&t DNC d6, dé qud trinh quan tri tiép theo dure thuan fogi.

H¢ thong nhin dang dung ey dién tir ¢é cdu tao thong dung nhu san ¢

- Céc vat mang ma hiéu, cdn got 1a chip, v6i m i hod ¢6 dinh hoac thay déi.

- Cée ddu doc hoac diu doc - ghi ¢6 kdm theo =ic bo khuéch dai.

- Tram doc { hoat ddng két hgp v6i céc ddu dy: va truyén 1i¢p ma hi¢u nhan dang
t6i mot mdy tith hoac mét hé CNC ). .

- He danh gid ding cho céc h¢ doc - ghi v6i cac cdng ra ( RS 232 , V24 ) d€ noi
vGi mdt mdy tinh ¢d nhan ¢ PC ) hoac mot hd CNC.

- May tinh dimg cho dung cu & huu giit v quén uri cdc dit liéu dung cu.

- H¢ phin mém tuong tng ding d€ nhé dit licu, quan tri dit liéu, trao déi dit lidgu vi
hién (hi vSi che do phu hop va rd ring trén man Winh.

Moi thong s6 k¥ thuat vé khodng doc, thai gian doc, 1hoi tian chay chuomg trinh,
chu ky ghi, mach dién, v.v ... s€ do céc hing san xual cuag cip.

N&i chung edc hé théng nhan dang dung cu dién 10t ¢6 nhitng w: diém i :

- Luu thong dit li¢u 1y dong gifta mdy didu chinh, dung cu, mdy tinh, hé CNC va
ngudi sir dung. . _

- Bam bio trao déi dit liéu an toan hon do ranh duoe sai s6 nap di¥ liéu va gidm sit
duge sai s6 doc va ghi xudt hién ngiu nhién.

~ €6 thdi gian dieu chinh mdy gia cong ngan hon.

- Tan dung t6t hom uéi bén dung cu.

- Hop 1y hod vé kho dung cu vA chufin bi dung cu.

- Khong cin ding phigu dung cu trong san xut.
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- Thong ke dung cu 5t hes va duge tr dong hos.
- H6 trg cOng vide lap rdp va do kiém dung cu.
- Tao diéu kién quan tri dung cu 16t hon.

Lo Quan tri dung cu trony hé CNC

Tung chuong vinh gia cong NC, db 1ap trinh bing tay hay bing miy, déu dua vao
cic dyng cu ¢d kich thude nhit dinh. Khi cde dir licu thye 1€ coa dung cu ¢é sai téch so
V@i cde gid tri chudn thi cde chi 1€t oo khi sau khi gia cong s& ¢6 sai 1&ch v kich thude v
¢6 the 1a phé pham. Do vay, viéc chudn bi dung cu véi nap va quan tri cic dit lien hicu
claoh (bl ) urong img 13 rill guan trong.

Nhitng dit ligu dung cu duge quim tri v xi 1y trong hé ONC ¢6 thé Ta -

- Hidu chunl ¢ bi ) clhiéu dat duo, nham so sinh giva chidu dai thire va-chiu dai
chudn cia dao ( theo phrong 7, ).

- Higu chinh t b ) duong kink dao, con goi Ia higu chinh bin kinh dac phay dé
tinh todn tu dong quy dao tam dao img véi timg dudng kinh dao phay.

- Hidu chinh ( bi ) Iwong mon dao, ¢& khir inh hudng cia d6 mon ede 1udi cat cia
dao 161 kich thude gia cong ma khong cdn thay déi gid e g0c cho trude.

Nhimg gidi phdp hi¢u chinh niy di duge van dung dat yéu cdu & céc thé he didu
Kkhicn bang s6 (rude day. Cac he CNC hi¢n dai hon con ¢ nhimg kha nang khic 1ao didu
X1¢n cho ¢ic (& bdo gia cong linh hoat vi cde he thong gia cong linh hoat ¢6 kha nang van
hinh (r dong hodn toan. H6 1a nhitug kha nang sau day

Gidm st tedi bén dung cu, nghia 13 lién e ghi nban thai gian hi¢u dung cia timg
dung ¢y trong 8 tich dao, so sinh véi gid tri chudn cho truée va khi gid i chudn b1 vugn
qua thi dua ra yéu ciu vé dung cy thay the. Trong truomg hop nay, hé quin tri dung cu 1
dong s& chuan bi san sing mot dung cu thay the trong & tich dao. He ndy quan tn 1di 9
dung cu dif bi d¢ thay theé cho mot dung cu ¢6é cing mot $6 hicu va dua lan luot theo that
firimg dung cy thay the vao sit dung méi khi thdi gian tuéi bén dao ket thiic.

HE CNC con lam cho dung cy dé sit dung hét tudi bén, khi né tré vé 6 tich dao sa
khong ¢6 kha nang duge nhan dang dién L nita, nhue vy chi con dung cu du bj thay thé 13
<6 kbha nang nhan dang dién uring véi lénh truy cap dung cu (iép theo trong chuong trinh
gin cong NC. Trang thdi cia cdc dung cuy trong § tich dao ¢é thé kiém ra & bit ky thai
diém ndo teén min hinh.

Do s lugng cde vi tif dung cy trong mot 6 1ich dao bi gidi han ma mot van dé nay
sinh 14 thay d&i kip théi nhimg dung cu da sir dung hoac khong cén thicl nifa cé trong &
tich dao bdng nhimg dung cu méi ma khong cAn phai dimg mdy gia cong. Viéc ndy sé
duge thye hién nhis plidn mém gudn vi duny cn. Phan mém ndy nhan biet duge nhimg
dogn chuong trink dii hon khong ¢6 [enh thay dao vi chugn bi cho & tich dao trong thi
glan d6 sin sang d¢ thay dung cu bang tay hoac ty dong. Khi gén dén lénh thay dao tiép
theo, chuong tinh con € ngdt kip thdi, dé é tich dao séin sing thichk tmg véi qua trinh thay
dung ¢y teen trye chinh coa mdy gia cong.

Nhig d¢ dn mdy mdi hon ¢6 van dung cic (higt bi diéu khién lrong g hoac ngui
mdy cho vi¢e thay dung cu. Vi nhitng dung cy méi cling phai ghi nhan ty dong céc gid
(i higu chinh vit 1uéi bén, leu giit dang vi uf vi quin try ty domg.

Dung ey dimg che mdy NC 6 quan hé chat chs trong h¢ théng gém wdy céng cu,
phoi gia cong va he didu khién bang s6. Nhitng dung ¢y ndy phadi duge ché tao chinh xédc
d i bao tinh chat 1ap 1an. Ngoai ra, ching phai ¢é kha nang xdc dinh trude nhitng dac
linh (81 uu nhu théng s6 cit, wéi bén. Mat khéc, vice thay dung cu tuy theo tién trink gia
cong vi do mon dao phai duge thue hién nhanh va chinh xdc. Nhimg dac di¢m nay cia
mot he théng dung cu NC chi ¢6 gid i the s khi cic dung cu duge lua chon, chudn bi
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can than vi ¢é he IhOllg Tién dé ddu tien & day 13 dicu chinh dung cu tnide khi gia cong
¢ bén ngodi mdy gia cong va tao lap catald vé dung cu.

Tém lai, hee thong duny cu bao gém cdc dung cu duge st dung tong hé thdng gia
cong viv duge tich hogp & khau 6 chite dung cu. Dung vy duwge tip hop va xéc nhan theo
srud hidu trén cde bindung cu.

Mot bé thang dung ey dbng cho cie may gia cong NC gbm ¢d cde 1kinh phin saw:

- Tiép niin dung cu dé 1ap dung cy vao truc mdy.

-0 tich dao dé ti#p nhan dung cy tai miy.

- Cée dung ey véi khia nang diéu chinh ty déng hoac bang tay.

- Trang bi thay doi dung cu, dé dua dung cu tie 6 tich dao 1ap vio trye mdy vi
dung cu vé @ tich dao.

Dung cu, ¢ ciu ti€p nhan, bac b6 v cu ciu il dao phai du citng vitng, thich hop
vii vide thay dao tu dong, didu chinh duge va ma lloa idugc.

(3 ubiing hé théug lap trinh v nbitmg he didu khién véi cich nap dif 1i¢u bang tay,
mei mé higu dung ¢y vdi cde kich thude victhéng s8 cong nghé phit hop phai duge chuén
bi sdn sang d¢ truy cap, hun git trong b nlid. sao cho ¢4 thé ya chon tr dong dung cu cin
thiel vdi gid 11 cho trude vé toc do quay cia truc mdy, chidu sau cat vi Iucng tién dao.

‘Thong thudng cdn phai ¢d i1 whdt 1 3 bo dung cu elio mor mdy gia cong NC; cae bo
dung cu nay duge bd i

- Trong & tich dao 1ai mdy gia cong.
- Trong kho hoac & phong kiém tra dé hig¢u chinh / de kigm tra trude khi gia cong.
- Trong xe cung g dé dimg cho chi el gia cong (i&p theo.

Cédc hé CNC hign dai hon duge trang bi mot plidn mém dé gudn 1 dung cu rén imdy

v con ed :

- Cic dung cu du bi dé thay the rong & tich dao.

- Bo nhd gid tri hi¢u chinh ( bil ) d6i vét chiéu dai, dutmg kioh, Jugng mon, tudi
bén cla tmg dung cy.

- Sép x&p trat wr wong tng gilta ma hiéu dyng cu va ma hiéu vi i trong & tich dao
( mi hod vi i thay déi ).

- Cde vi i dé téng & bén phai va bén phii.

O nhiing /uy 1ém kép ding dé thay déi dung cy thi cic dung cu Lthay déi lién we vi i
cha ching trong 6 tich dao ( mi hod vi tri thay déi ).

() cdc may tién thutmg duge md had vioeiy, do A6 ngudi 1ap winh phai biét o timg
dung cu ¢é vi tri ¢ dau. .

() cic he CNC hign dai, dit Heéu cda dung cu duge do kiém & ngodi ( chidu dai,
dudng kinh ) ¢6 thé duge nap va doc 1y dong vio hé didu khidn nhdy val mang tin hoac hé
DINC.

DE dat mic dd 1y dong héa cao phai nghien ciru dé tao 14p cde giai phdp ca khi hodn
tohn mdi dé van deng vao mdy cong cu ; gdm ¢ & tich dung cu { Tool Magazine ) va thuy
diiny ot déng. _

Giai phap ddu ti¢n d¢ thay 1h& dung cu dua trén co s& cdc & dung cu quay ( Tool
Revolver ) ¢é 6 hoac 8 vi tri lap dung cu, duge diing trén cdc mdy tién révonve. Tai day,
mbi dung cy ¢ mot chd ( vi i ) ¢6 dink wrong & quay ( Revoaver } v kKhong rdi khoi vi
trf dé ke ¢d trong qua trink ¢at. MOL bo khai dong rigng cho 8 quay va viée ma héa cdc vi
tef lap dung cu wén & tgo didu kign truy cap ( goi ) timg dung ¢u theo cich thy chon.
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0 dung cu guay { Tool Revolver ) hign vin duoge ding trén cde mdy tién; chuyén
dong xoay dé chon dung cu duge thyc hién ty dong ( quay phai, quay trdi ) dam bio abe
xaay 1ho nho nhat khi thay d8i dung cu. Tity géc nghiéng cia truc 6 quay ( Revolver
Axis) 1a 45% hoac 90" md ¢6 céc kigu & quay khdc nhau, vi du : 6 quay dang dia, 8 quay
phang, & quay nghiéng. Ngoai cic dao tign thong thudng va cic dung cu khoan & chinh
giita dutmg 1am mdy tién, cde mdy tién ngdy nay ™ duge trang bi nhitng dung cu khédc
nhau duge khai dong va lap trong & quay. :

O dung cy guay ( Tool Revolver ) ¢6 han ch€ vé khd nang tiép nhan dung cu ( thidmg
la 161 da 6 hoac 8 dung cy ), nhimg lai khong cin ¢6 co cdi tém dung cu dé thay d6i dung
e, do 46 1€ hon, song 1ai cham chap hon.

3 ¢ic trung tam gia cong va ¢ cde mdy phay s lugng dung cy can thigt thudmg
ahicu bon & cic mdy tién. Vi vay, & may phay va trung tam gia cong thudng s dung cde
o ticl duny bdng xich ¢ Chain Magazine |, & tich dang dia trén hode 6 tich dang hop
Cassette Mugazine). YA ¢6 nhing gidi phdp voi hon 100 dung cu chiia trong & tich
(Magazine) ding trén mdt mdy. Tai nhiing gtdi phap nhu vay, & tich dang bang xich la
khong phit hep, bai vi s6 dung cu cing nhicu thi & tich bang xich chng dai, lam cho trong
luemg 6 xich tang lén, nhy vay thi thoi gian hao phi d€ truy cdp ( chon ) dung cu thich hop
sC nhigu [én va cong 'sudt phat dong cdn thicét déi véi 6 tich ciing In hom. Do vay, ngudi
ta phan chia tude hét nhiing dung cu cdn thiét wrén hai 6 tich riéng bé1 va 1ap dat hai 6
tich iy 5 hat ben phai viu trdi try ditng ca mdy, ciing nhr phan chia s6 lugng trén dung
e do trén o tich dang dia véi 2 hoae 3 vong tich ( Magazine Kings ) b6 i dong tam vi
long vao nhaw. Cling ¢é nhitng thict bi thay ddi dung cu ¢6 kha nang dua ldn luot 4 dia
el dung cu { da duge Tap dai nghiéng 90° ) vio vi b 1am vice.

Giail phdp t6t nhat dé chnfa nhiéu dung cu a gidi phdp theo nguyeén 1y hdp dung cu
{{ool Cussette). MBi mdy c6 thé b6 ti 4 161 6 hop dung cu, m&i hop chia 20 16i 30 dung
cy. Ub diém cia giai phdp dimg hop dung cu 1a thay ddi cdc hop d6 nhanh, khong Ihm
gidn doan qud trinh ct. V6i cach ndy & chufn bi dung cu cén thiél nhanh va thay thé
nhanh nhimg dung cu da st dung. Khau van chuyén dung cu 16 mdy s& do mot réhot
phang thyc hién. Robot nay quét qua toan bo dién tich chita dung cu va chudn bi sin sang
cdc dung cu duge truy cdp ( 2oi ) tai vi tf thay d6i d¢ co cu tém dung cu xit Iy tigp, ciing
nhu robot niy 1y dung cu tr vi if d6 di.

Qui trinh thay ddi dung cu, nghia 13 : dung cu d ding tr&s vé 6 tich va dung cy méi
duge 1ap vie truc mdy, 6 thé duge thue hién theo ba céch sau

- Dyng cy duge thay déi tir mét 6 tich bang co cau tém dung cy.
- Dung cy duge thay d6i 1 hai & tich bang hai co cau tém dung cy.
- Dung cu duge chuyén thang i & tich vao truc may.

Cor cdu tém kép ¢6 wu didm 13 thdd gian thay d6 dung cu ngan, vi dung cu da dimg
vadung ey méi duge thay ddi vi if véi nhau trong mot nguyén céng cla co cau nay vi o
tich lai san sing thye hién qua tinh troy cap ( chon dung cu ti€p theo.

BE nhan dang dung ci cé thé van dung cdc phu myg phap md héa khic nhau nhu sau:

L Md hoa vitri ¢ pharomg phip niy khong ~ap trinh s6 higu dung cu ma lap trinh
s0 hicu vi trf cla nd; nlumg nhu vay lai rdt bat loi do sy chidm lih vi r khde nhau &
trong cic chuong trinh gia cong. ,

2 Md héu dung cu : trede day thare hién mid | Sa bang co khi, ngdy nay - bimg linh
kién nha dign tit | Electronic Memory Chips ),

& M héa vi tri bién doi - & phuong phip niy lung cu 1:han mot vi trf mdi trong &
lich sau tug qui trinh thay déi dung cu v he d %u khi& s6 ding vi tish (CNC -
Computerised Numerical Control } phdi ddm shén o ng viée quam tri cdn thiél. S6 hieu
dung cu duge fp trinh, cdn hé CONC s& truy cip ( im } '€m ) vi trf ( chd ) cita dung cu.
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6.2.4. Nguot mdy cong nghiép

Nguo1 mady ( Rabot } duge coi 1a nhimg mdy mée o6 kha nang 1w duy va hoat dgng
nhu con ngudi, trode hét 1a chiing thay (he con npudi Jam alimg cong vige nang nhoc
lrong moi truomg dée hai. .

Nguoi mdy [a san pham cao cép clia nén ky thuat the giGi trong thé kv hai muat trén
<0 s& k€t hop nhitng thanh twu vé kv thuat diéu khién bang 5§ NC ¢ Numerical Control ),
k¥ thuat diéu chinh vo ¢&p ( Servomechanism ), Ky thujt di¢n todn ( Compulation ) vi ky
thuat vi dién t ( Microelectronic ), dac biét 1a k¥ thuat vi xir I¥ ( Microprocessor ) v ¢
didu khién - lap trinh linh hoat PLC ( Programable Logic Controller ).

Nguor mdy cényg nghisp ( Industrial Robor 1, viét 161 1a IR, dugc dua ra thi truomg
diu tién viio nam 1961. Hé 14 Robot UNIMAT USA. Cho dén uay, rén the gidi di cé
khodang 200 cong ty ¢hé tao vdi khoang 300 miu IR khic nhau. Tink dén nam 1990 wén
th& ¢idi di ¢6 khodng chimg 300.000 IR duge sit dung, ma nhidu nhat 13 & Nhat, My va
Bie. Gid bdn cia mot IR hién nay 13 50.000 + 256.000 USD.

Newdi mdy cong nghicp va cong nghs ceo cdp ( High Tech ) 1a nhimg khdi ni¢m cia
nén sin xuat hién dai. Higy qua kinh t& do vige sit dung ngudi mdy cang nghigp mang laj
d4 duge khang dinh & cée nuGe cong nghigp phdt trién, ind tai d6 ¢id i sic lao dong kha
cao, vi du nam 1990 ¢hi phi san xuat tinh cho mot 2itr lao dong khi dung the 1a 20 USD
vl niéu dimg IR chi la 6 USD.

a. Phdan loal ngwai may cény nyhiep

Ngutsi mdy cong nghicp 1a mot thi bi tr déng tinh hoat, thay the timg phan hoac
todn b hoat déng co bap vi hoat dong tf 1ue cou con ngudi vai nhi¢u kha nang thich
nghi khic nhau. :

Nguti mdy cong nghigp, xét v& mat k§ thuat co khi va k¥ thudt diéu khién dién o, 1h
mot s 18 hop khda nang hoat dong linh hoat ciia cde co cau didu khién (W xa
(Teleoperator) véi he thong didu khidn theo chuong trinh $8 ¢6 kha nang lap trinh linh
hoat PLC (Prograunable Logic Controller) va hoat déng hd trg hitu hign cia cic diu do
phan hoi ¢ tng dyng phan tér nhay ( Sensor ).

Nguoi ukiy ( Robot } vA ngudi mdy cong aghicp { Industrial Robot } ¢é kél cau npdy
cang hoan thién, tinh x&o va khéo Iéo nhd thanh tuu mdi v& tri e nban tao ¢ Artificial
Intelhigence ), hé chuyeén gia ( Expert System ) ... .

Ngudl mdy céng nghiép ¢6 kha nang chuemg trinh hida linh hoat trén nhidu true
chuy¢n dang, bidu thi cho s6 bic tr do cha chiing.

Naudi mity cong nghiép duge rang bi nhimg ban tay mdy hoac v cau chap banh dé
thue hién nhitng cong viée nhat dinh lrong cac qud trinh cong nght ( gia cong, lap rap,
cung g phoi ligu, cung dng dung cu ... ) véi cdc thao tde phu hop nhu cam nam, van
chuyén va trao d6i phoi hoac hoac dung cu véi cic thiét bj ¢ tram cong nghé ¥ trong day
chuyén cong nghe gia cong hoae Tip rdp linh hoat va 1y dang. T

Nhan thic co bin vé ngudi may cong nghiép la:

Ngudi miy cong nghiép ( IR ) phai duge liegn két chat ¢hé véi cdc nang thict bi,
dung cu coug ngh¢ tr déng khic trong mot he thong w dong - tich hop hdéa. Nghia La khi
xdc Jap phuong dn sir dyng ngudi mdy coug nghiép khang duge coi né 13 mot don vi ciln
tric bi¢t 1ap, mi phai coi né & mot phan or trong ciis tefic ©Ong thé cia mot hé thong ty
dong - linh hoat ¢6 sir dung né, cho phép toin bé he théng thich dng nhanh va don eidn
khi d6i uigng gia cong hoac lap rdp thay déi.

.3t cdu coa ngudi mdy cong nghiép phdi dam bio 6 tho phdp cam nam, chuydn
giacs, Fuyn doi khéo Léo - linh hoat vit 161 1.

Neulri mdy comg nghiép dugce
phan logi theo. phimg co sé ky thudt
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khiac nhau. Sau day 1a mdt s6 cach
phan lowi ngudi may cong nghiép.

- Phan foui IR theo s& bdac ur do
tromg weong howt déng

Xudt phdt ur hai binh thife chuyén
dong wo ban trong khong gian ba
chicu XY ./ 14

+ Chuyén déng thang theo cdce
trye X, Y, 74 duge ky hiéula T
{ Translation).
+ Chuyén dong quay quanh cdc

ttuc X, Y, Z duge ky hicula R
(Rotation), md cdac ngudi mdy cong
nghi¢p s& hoat dong, tiy theo td hop
cde chuyén dong 1 va R <o ban, trong . C
meme hgp hoat dong tuong g vdi Hinh 629 Cde triee ( 6 trc ) ctia mét peui
cde hinh khoi khong gian khdc nhau  mdy { Robot j, xde dindevi i va dinle nidng.
vhur sau :

TTT fmg vé& trudmg hoat dong 14 khai ]ap
phwuomg hoac hinh chit nhat { Cartesion ).

RTT dng véi rutmg hoat dong 13 khéi vién
iy { (“ylm(h 1cal ).

RR'T tmg v@ trudug hoyl domg ]'1 ]\1161 ciu
e hai day plmns, { Spherical ).

RRR dng vii trudng hoat dong 14 khéi cdu
tron déu Revolute ).

Nhar vay, sé bac tr do chuyén dong ting véi
cde khdp quay ( cde true quay, cde true R)
vii o cie dudmg
rruwol thang (cic
truc  tinh  tién,

a:e’l_c trye 1. Tong R\

s cic truc >

chuyén ddug 1 T
theo hé 1pa do

Bidcic (Decarde)
&day 106, 2dm 3
e T v 3 true T
R (hinh 6.29).
Cic hinh 6.30, !
(.31, 6.32, 633,
0.34 md phong
nguti mdy cong
nghi¢p IR véi
cdc  nguyén 1y
dong hoe TIT
RTU ., RRY Hinh 6.31. Nguoi mdy ( Robot ) véi déng hoe RTT
RRE.
Noéi chung,
ki ngudi may

Hinh 6.30. Nguoi mdy ( Robot )
Vet 3 true tinde tién ( FHT )

Trugng cong tac
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comg nghiép cing
il v vad o clog
Rhco Léo thr gt
dau ur cing Lon.

Fhan foai IR
theo phitong pluip
diédu klién

Neudi  mdy
cong nghiép duge

3

dicu khi¢n theo hai Trvang
nguvén 1Y co ban cong fac

1a:

biéu khién. diém
¢ Point to Point }.

Hide khign qu¥
dao lién e
{ Continuous Path
Conltrel ).

- Phdan logi IR
theo hé thong ndny
ey

Hink 6.32. Nguen mdy ¢ Robot ) véi déng hoe RRT

5

Nang  luong

(hudmg ding cho Cd{;‘tfo;r;%
IR 1% dign, thuy ong

Iue v ki nén.
bDién 1nan . ..
ditne cho TR lh{‘)ngg Iinl 6. 33 Npitii indy ( Robot ) véi déng hoe RRT
qua cic dong co dign mot chidu hé DC ( Direct Current )
hoac cic ding co bude ( Steyy . ig Motor ). HE thdng van

limh IR ding dién nang ¢6 dac tinh chinh xdc, tin cay, RRR- ™ T~
luyén tinh, dat cong sudt khd, dé& dién khién, sach, két / m\

cilu gon, truyén din don gian,

Nang luong thay lye va khi nén ¢6 thé tao ra céng
sudt 1on, ty vay, hé thong van hanh IR ding cde dang
nang luong ndy lai céng kénh va ¢6 tinh chit phi tuyén \</
nén khé xir 1y khi didu khidn. e khi nén 6 ket cau gon {/o"g T,
ube hon he lh?l}' lyre, nhung ¢6 cong sudl \:ira v nhd, kém edng y%;c
¢hinh xdc, ¢l \phll h_c_rp vii ci.c ]02;1? Il} nho gol} hoat dQl_}g Hinh 6.34. Nousi mdy
theo chuong tinh df dinh sdn, véi cdc thao tic don gidn Robot | véi !“ s hoe RRR
nhu ™ uhfc lén - dat xudéng “*( Pick and Place ). ( Robol ) vor dong hoc

- Phan foai IR theo hé thdng truvén déug

e

He¢ thong (ruyén dong cia IR duge phan thanh hai loai 13 wuyén dong truc 1iép va
truyén dong gidn tiép. :

He¢ thong truyén dong tryc ti€p ( Dircet Driver ) véi cde co cdu chdp hanh duge n6i
ghép trye 1iép véi ngudn dong lue nén két ciu rit gon nhe vi khéng cé nhitng nlrge diém
cita he truyén dong gidn 1iép. Céc dong o ¢ 56 vong quay thich hop va didu khién vo cip
trén mét didi romg duge sir dung cho hé truyén dong ndy. Cde donz co bude cin duge nang
cao mite cong sudt dé ddp tmg yéu cdu hoal dong ca cic cu cau chap hanh.

He thong troyén dong gidn 1i€p ( Indirect Driver ) ¢6 sit dung cdc két cau truyén dén
e khi thong thuéng nhu banh rang, dai, xich, vit - dai é¢ bi ¢ Leadscrew/Ballscrew ).
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Nhuge dicm cila hé nay 1i 6 tinh chat phi (uycn, ¢é tinh 1ré v bi mon gay ra khe ha Jam
tang hi¢u tng ué v tinh phi tuy€n, ¢6 tén that v& cong sudt vi tee do Lam vige, Baim giam
hiéu suat dumg.
- Plidn foui IR theo do chindt vde

Trong hoat déng cia TR ¢6 hai khiit nidém duge phian biét, dé ia dé chinh xde tuyét
dot ( Accuracy } va do chind dc lap lai ( Repeatibility ) dé ddnb gia do tin cay cia IR
trong mat chu ky Jam viée dom 1¢ v trong mét qud winh lam viéce lau dai. Ngodi ra, cdn
v do phin gidl duge ding &€ ddnh gid do chinh xdc trén mot mién kich thuée hay mot
phan vi chue nang rong lwsu,

N e dicu Rinén criv ngdi mdy cony wghiep

Phin 1dn cic IR <6 ciu tric mo phong theo cdc khdp caa hé tay ngudi gém khdp ba
vai, khdp cdnh tay ( khuyu tay ), Khép ¢ tay v ban tay. Phan vi khong gian hoat dong
(ll uimng hoat déng) cia mor IR ¢f vira ¢d thé wong duonyg véi khémg gian cla mdl xudnyg
sdn xudt. Trong lugng cia mét vat the dé nang nhic. van leyu] xody, lat ... doi vdi IR
thudmg 14 khodng 100 N; cd bidt, ¢d IR ¢é Lha g §3m vige véi LA trong téi 3()()[) N; e
da 151111 vice coa IR thadmg 1a cao hon lam bing tay.

I§¢ digu khién IR gom uhiéu bo phan vi xu I¥ ( Microprocessor ) vai e do rill cao
(mot phén trigu cha mot gidy), thudng 1a cac bo xir ¥ 32 bit, 20 Mhz, kem (heo he phén
mem { Sollwwure ) phong phit d¢ dicu khién, Chite nang clia he diéu khién IR 13 xit 1V vdi
bang didu khién, quan Iy chuong winh, e (i n.hucmﬂ trinh, dién dit chuong urinh, tao
cde tin higu almym dong ihﬁng qua phép ndi suy ( Interpolation ) va <.]1uyu1 doi loa do,
didu khién cde trye cia IR vA truy cap dit Jigu véi cac thict bj ngoai vi cua IR,

Nguyén ly dong
hoe wu viet nhilt ciia

. P X
IR 1 RRR (ng véi A - T
met  rudmg  hoat Z: [l—

dong eda [R 14 mot
khai cdu won déu
{ Revolute ) nhur
_hinh 6.35. Trong khi
IR chuyén dong,
Cphai lign e tinh
todn chuyén déi cdce
toa do B¢ cde cia
cie didm trung gian
di  dwege ndt osuy -
thinh ohitng gid i
ghc quay cia cide
khép theo nguyéa 1y

Hinh 6.35. 86 bde e do ( cde kld ning chuvén dong )

dong hoc vl IR, d6 r‘.-:*a ;;:gif?r: uju_\' f Ra:)h()f‘)

1A phép chuyén ddi M. N - Cdm ndn, plut budnyg

wa do { Coordinate XY7 ABCDE - Cace thuo tde cdn thiét cna cdnh tay va ¢d tay

Transfofmation ). ( co.dudi, nang, by, quay dde )0 UV - Toy do md rony
Cong vice tinh todn

nay rat pluic Lap vi gém nhidu phép tinh hinh hoc va lugng gidc mng buge 1an nhau, phii

thye hién vdi 16¢ do nhanh va chinh xdc cao ( dung luong 32 bit va trong thai L_t'm nhko

hon 60107 s Y. Chi ¢6 nhur de mdi ¢6 thé 1ao ra chuyén dong cia IR chinh cic va din

khodt, nghia 1A khong run ray vi khong bi gif cuc. Trong hmh 6.36 1a quan h¢ todAn hoc
ting v6i mot chuyén ddng quay theo truc 7. do khép canh tay thit nhat thye hién.



> V—%C o
= sine
% “'//A X -
§ Xyz Rcosx 7P | X
87 g X =Rceosfu+a )
ny 3 kha’p ban fay . .
N = Rfcosa . rosg. - sing . sine, )
Ja = Xeosa, - ¥ siner
o r4 B z

=R sinfa +a )
= Rf sitvex . sing. + cosg . rosa. |
X =Yusin + X, cosa,
a b

Hinlt 6.36. Xde dinh tou do citu Hmp IR
a. Goe quay xde dinde vi i X, Y. 7 ctia diém cludn dung ca cvia TPC ( Tool Center Pomr J
- ba khép bin ray ¢ Hand Galanke ) Wz, Bazugspunkt
b Clagyen déi tog do khi guay cria khdp IR

Bang phu.,p néi suy ( Illlelpolanon ), taomg fr nhy & midy cong cy CNC, cde diém (rung
gian nam glm cde diém cla quy dao c,huycn dong da Mp trinh coa IR duge tish todn iy
theo dang 161 suy 12 noi suy dutmg thing ( Imuu Inicrpolation ) hay 1a ndi suy dudmg
tron (C mu]du lmcrpnlauon ), dé idp dudmg bidu thi qu¥ dao dich chuyén thich hop gjita
diém daw va diém cudi cta hinh tinh clwyén dong.

Neu xé1 vé mat ¢chite namg thi cic IR thude bé théng co cdu cung tng ( Handling
System ), eon goi 1a eo ¢u chdp hanh. Cac co ¢av nay { hinh 6.37 ) ¢6 hinh dang bé ngoai
wong doi gidng nhaw, nhung 17 kKhde nhau ve mat didu khién, Iap winh vi st dung.

Céc hé théng cung (g
( Handling System)

Biéu khién bicu khicn
bang tay bang mdy
Lap trinh L:L’ng Lap triinh mém
Y Y -
Tay mdy ‘Thiél bi nhic - dat Ngudi miy IR
{ Manipulator, ' { Pick and Place ) { Industrial Robot)
| Teleoperaior )

Hinhr 6.37. Cde hé thdng co cdle cunyg fing ¢ Bandling Svstem )

Nadi ta phan biét cite co ciu chidp hanh nhur sau



(3 loai tay mdy diéu khién tix xa ( Teleoperator } thi qua trinh hoat ddng cha ching
dugc gidm sal tlr xa qua man hinh ( Monitor ). Loai ndy tay may thidmg duge st dung
trong méi trudmg 6 phong xa. ¢ dudi nude hay trong vi tru.

Tay mdy cuc nhod { Micromaunipulator Y ¢6 thé hoat déng rat chinh xédc, duge sir dung
dé€ thye hién cong viée gia cong rén d6i tugng nho bé. Chuyén dong cia tay miy cuc nho
duge gidm sdt qua kinh hién vi ¢6 do phéng dai phit hop.

Co cin chap hanh hoat dgng theo chuong trinh cing duge sit dung dé thue hign cic
hanh trinh chuyén dong ( dong trinh ) déu dan nhu c4p phoi vao may ép, lap rép sin phém
hang loat. Loai co ciu ndy phdn 16n nhd cdc xylanh khi nén loai dich chuyén hoac loai
quay va cdc cff gidi han két hop v6i ciac van dé khdng ché chuydn dong. Hoat dong cita
loai co cau ndy thudmg duge didu khién theo vhip. Pai dién cho loai ca c8u didu khién
theo chuong tinh cing 13 co cdu nbae - dat ¢ Pick and Place Implement ).

Nguii may cong nghicp la cdc thi€t bi tr dong <6 nhidu true chuyén dong, van nang.
Céc chuyén dong cia [R duge 14p trinh tiy theo tién rinh v quy dao chuyén déng cé thé
duoe didu khién bang cdc phan 6 nhay ( Sensor ).

¢ Ldp chitang trink cho ngudi midy cong nghiép

Ban chat cua 1ap chuong trinh cho IR 12 1ap chuomg trinh CNC dé diéu khién IR hoat
dong theo nhi¢m vy cua nd. Khi lap chuong trinh CNC cho IR phai xde dinh cde didm
dinh vi ( Position Points ) va dinh hudng dung cu ( nhu dinh hudng o han cit khi han
theo quy dao cong phiic 1ap ), ma hau nhv khong thé xdc dinh ngay 1 ban vé chi 1idl.

Cace phuong phdp iap tink CNC cho IR ( hinh 6.38 ) duge 4p dung 1a

- Lap trinh theo cdch day IR ( Teach in Programing ).
- Lap trinh theo cdch “bat chude™ dé cho IR bat chudc lam theo (Play - Back -
Programing ).

ajfeach-ba-Programming l b} Play-back-Programming ¢} Off-line-Programming }

Hlinh 6.38. Cde pluong phdp 18p trinh NC cho ngudi mdy cong nghiép
{ Industrial Robor - IR )

- Lap urinh bén ngoai cdch bi¢t ( Off - Line - Programing ).
a. Lap trinft theo cdch duy IR ( Teach in Programing ).

Theo cich nay, IR duge ngudi 1ap trinh ( vén hanb ) day chuyén dong 15 cde vi i
hin ( Handling Position ) v ché tao ( Manufacturing Point ), hé di¢u khicn CNC cia IR
sC ghi nhn toan bo cic chuyén dong d¢ sau dé chi dao IR hoat dong. Ngudi van hinh IR
diing bang diéu khién dé day IR chuén dong.

b. Ldp trinh theo cdeh IR "bdt chuge” ( Play - Back - Programing ).

Bt v6i co cau chip hinh don gidn, nhu IR ding cho cong vide in vo xe hai, chuyén
dong can thi€t duge xéc dinh trye 1idp bang tay { Manual ) bang cdch sau : ngudi van hinh
diing tay miinh cdm tay IR v tap cho né chuydn déng theo quy dao vh hudng xdc dinh; he
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dicu khidn ¢Oa IR € nhd trong pham vi 20107 s cdc gid i dinh vi cua cdc trye didu
khi¢n coa IR. Khi tu hoat dong, IR s€ /dp fui chuong winh ma he didu khidn ONC cita nd
dd nhex duge: nghia 1a IR s€ bdt efucde cong viee ma n6 di duge day.

o Lap trinfe bén ngodi cdch biet ( O ff - Line - Programing )

‘Theo cich ndy, ngudi ta 1ap chweng winh CNC cho IR & van phdng theo cidc ur fénh
cua mot ngon ugit 1ap trinh riéng, weén co sd cdc chi din chuyén déng vi chi dén diéu
khicn. Chuong trinh CNC d€ didu khién IR duge 1ap trén man hinh cha mdy vi tinh. Trong
cdc van phong lap trinh di tién nghi, cic chuyén dong cha TR duge mé phong trén min
hinh cta mdy vi tinh vi thé hién bang d6 hoa. { Graphic ).

Khi tap chuong trinh CNC cho IR phai wan thi cic chi din lap trinh émg véi cic
chire nang khiée nhav @ chuyén dong, thue hién chuong trinh, truy nhéap dit licu, tinh todn
not ghép, xde lip cde chie nang tiép nhan dit Jigu d¢ hich nghi véi qua trinh gia cong
{ Sensorfunction 3.

Vdi cde ohi din chuyén déng, tién hanh 14p trioh dang chuy@n dong giita hai didm
lap trinh 1rén co sé quy dao, toc do chuyén dong, gia 16¢, giam téc, hidu chinh diém
chuin ( diém khong ), hi¢u chinh chiéu dai vi ban kinh dung cu.

Vi cic ehi din thye hién chuomg trinh, qua (rfinh hoat dong cia TR duge didu khién
theo d@ hiéu moi mnwmg hoat déng. vi du @ cdc chi din bude nhay ¢6 didu kign s¢ tao
bude nhay trong chuong trinh iy thuede céce tin hicu ddv vao. Bén canh d6 con chi din
chy dyi v dn dinh vé thai gian cho, cde chi din dimg lai ddi v6i qud trinh chuyén dong
¢ho 151 khi ¢6 1¢nh khéi dong trd lai va cdce chi din ngat ditt doan chuong winh dang thyce
hign.

Cie chi ddn nhdp vd xudl tao didu kign xudt tin hi¢u khi da thye hien cdic doan
chuong trinh xdc dinh, vi du : khoi dong cho dong co bang tai dé cung clp phai / chi 1iét
hoge yeu ciu vE Lin higu dau vao, vi du : cia mot phén tir nhay nhi phan ( Binary Sensor )
bio cho bigt 1A mét phéi / chi tidt cd ton 1ai hay khéng tai mot vi tri nhét dinh,

Cic chi din dac bigt vé xual 1a nhimg chi din d¢ van hanh co ciu cim ndm vi bo
ght nhawn. Vdi bo ghi nhan, cdc IR ¢6 thé hu ¥ dén cde qud trinh ¢6 licn quan khi thue
hi¢n chuyén dong ticp theo. Ngodi tin hi¢u nhi phén, & h¢ didu khién cia IR hién dai c6
th ghi nhan tin hidu s6 { Digital ). Vi tin hidu s6 ¢6 thé chuyén dich didm chudin ( diém
khong ) hoac xoay chuyén he toa do theo gid tri s6. Cic tin hitu s¢ ¢6 thé duoe xual ra, vi
du, d¢ nghieng ban gd phoi véi mot gée nhat dinh. Tin hiéu tong W ( Analog ) ciing duge
sirdyng, vi dy, dé didu khidn e dong IR khi han, ditu chinh né hin.

Cic chi din tinh todn va noi ghép 1a d¢ licn kSt cde tin hi¢u nhap va xual. Ngodi ra
¢ the xay dung, vi du : cde chuong trinh d€ didn a cic mbu chuyén dong vdi cdc chi dan
s0 hoe.

Khi cic phai / chi tiet duge x&p o6 wat ne wen mot phidn gd chudn ( Paletie ), thi vi
iri ciie phoi / chi i€l khde duge tinh theo vi 15 ciia chi tiét / phoi thid nhét, bang phép cong
lién tidp kich thude dai, rong vA cao cia phoi / chi tiét dé.

Cie ¢hi din 16gic ( Bool ) 14 dé Tien k&t cde ddu vio va cic ddu ra nhi phan, vi du :
lign k& VA ( AND) ) cho vige xudt mot tin hicu ddu ta néu ¢é vai tin hi¢u ddu vao phii
thoa min cde didu kién nay.

Vi cde chi din dac biét ¢6 thé dé IR didu hoa theo 16¢ dd chuyén dong cta mot
bang chuyén, vi du : Iap rap banh x¢ hoi trén bang chuyén van dong licén tuc.

Cite chi dan vé phin 4t nhay ( Sensor ) tao kha nang ty thich nghi chuyén déng trén
¢ s& cde tin hi¢u ghi nham dwge, vi du : 1w dong 0é tranh khi sit gdn mot phoi hoac chi
tict. '

Cde ¢hi din vé h¢ thdng tao khd nang x6a, sira d6i va sao chép cde chuong tinh
hoac nhin chuong tinh tirmdy tinh ¢ap wén.
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Lap trinh cho IR khédc véi 14p trinh CNC thong thuimg & ché 1a 1ap trinh IR khong ¢6
¢t mi lénh ( Command Code ) v cu wrde iénb tiéu chudn, vi & khau 1ap trinh IR chi
yeu theo modun day ( Teach in Modun ), nghia 1a diéu khién IR théng qua cic phim chire
nang, khéing bat buge phai ¢d ma thong nhat. Nhu vay, chuong trinh IR trong thue t& cong
nghiép duoc thé bign rat khdc nhau tdy theo hé didu khi€n khéc nhay coa TR do cde kg
che tao s dung.

Trong thye €. ngdn ngit Fp trinh IR duge chia thianh hai loai chinh nha sau

- Ngon ngif tp trinh chuyén ding cho kiéu, lout IR nhit dinh.
- Ngon ngit 1ap trioh van nang ding cho nhidu kiéu, logi IR.
Sau day 1a bing 10ng qual vé cac ngdn ngit tap trinh IR.



Tong qudt vé mgt sé ngon ngit ldp trinh diwge ding cho rébot cong nghiép

(N ¢4 (3) 4 (3) (6)
(M) VAL2 PUMA Assembler LSI11/02 UNIMATION Inc.,
Danbury/CT,USA
(A) SIGLA SIGMA Assembler (CNO) Olivertti, Irrea, Ttalien
IBM, T.I.Waltson,
(A) AML IBM RSI 1BM Research Center,
Yorktown Hgts. /Ny USA
(A) HLELP PRAGMA Assembler | PDP11/23 | Digital Electronic Autom.
({ DEA), Torino, Ttalicn
SAIL PDP11/45 | Stanford University USA
(1) AL assembler PDP11 and Univerity Karlsruhe
+ PASCAL Germany
(B) LM IFORTRAN LSI11 IMAG-ALL - Group,
Grenoble France
IBM,T.J. Watson Reseach
(B) | Autopass PL/t IBM370 Center, Yorktown
Hats /Ny USA
{13 MCL FORTRAN e Mc. Donoel Douglas
corp.
Saint Louis, USA
University of Ldinburg,
(By | RAPT FORTRAN | PDP10 Dept. of Artificial
Intelligence Edinburg
United Kingdom
(I ROBLIX FORTRAN PRIMI WZ.M-Laboratory
PASCAL 2250 TH Aachen Germany

Clne thich -
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( A) Ngén ngir lap trinh IR chuyeén dimg.
( B) Ngoén ngii 1ap trinh [R van nang.

( 1) Loai ngén ngir i4p trinh IR.
{ 2) Ten ngdn ngd lap trinh IR.

( 3) Kiéu loai IR.

{4 ) Ngbén ngif trg gidp.
( 5 Kiéun loai mdy tinh.
{ 6) Hing san xuit, co s& nghién ci.




PHU LUC
Théng s6 ky thult coa mot s¢ loai robot cong nghiép

MGc | Tim | Chién | T6c | Téc | Toc | Toc | DO Do
i xa véi cao do dd do do chinh chiith
Kidu e t6ida { nangt6i | trye 1 | wue 2 | wue 3 | true 4 § xdc vi | xdc lap
(kG) | (mun) | damm) | (dofs) | (do/s) | (dofs)y | (do/s) trf lai
(mm) (mm)
1 5 550 150 370 395 480 | 0,574 | +005 | 10,025
2 8 600 150 228 285 540 | 0,480 - 0,025
3 9 200 295 540 540 360 o508 | 0,076 0,025
4 2 430 120 400 300 1500 | 0,500 - +0,20
Mitc | TAm xa Téc dd quay ( 46/ s) Do chinh
Kidu | 1diluc | véitéi x4c lap lai
(kG) da Truc | True | Trye | True | Truc | Truc (mm)
(i) 1 2 3 4 5 6
5 3 2500 86 86 1 mfs | 400 360 450 0,10
G 8 2045 100 81 125 284 176 295 .30
12 2300 132 120 t44 240 300 300 0,15
5 1248 190 110 210 310 310 310 40,10
9 1{} 1250 8 71 95 150 150 186 +0.20
Miic 1ai Quing dudng dich Tée do dich chuyén | D6 chinh | P6 chinh
Kiéu e chuyén t8i da ( mm ) Wida(m/s) xAc vi trf | xdc lap lai
(kG) X y Z X y z ( un )} { 1mun )
10 10 600 4() 240 1 1 08 0,03 -
i1 20 1500 1000 800 3.5 35 2,5 +),01 +0,01
12 25 10500 | 2500 1 950 | 1 0,7 +0.30 -
13 25 15000 | 1000 | 2000 1,5 1.5 1.5 - 10,01
14 114 1524 | 1524 | 1524 1 1 | 1,20 1,20
15 3 600 400 150 0% 08 0,3 #0110 H),05

Ghi chit + Céc loai r6bdt SCARA, [R ¢6 canh tay thang, IR ¢6 cdnh lay gap ...
Kiéu 2 : EPSON SSR - HO03N - MZ,
Kifu 4: Siemens Manutech 2,
Kidu 6: KUKA IR 163/ 8§,
Kidu % : Cloos, ROMATSb,
Kidu 10 : Bosch KRP 250-4,

Kiéu
Kiéu
Kién
Kiéu
Kidu
Kiéu
Kiéu

I:

=R R RS |

11:
13:

IBM 7575,
: Adept One,
: ABBIRE 1000,
: COMAU, SMART - 36.10R,
: Staubli, PUMA 761,

Kiéu 15 : Hitachi Ax3030M

Mannesmann Rexroth LARS, Kidu 12 : DA GANTRY (20,
Reis RLI(,

Kiéu 14 : Prab Robots FA,
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Hinh 6.39. Tay mdy

SCARA { Selective C ompliance Assembly Robot Arm )
a. Ngang b. Dimng

Hinh 6.40. Tay mdy PUMA 600 din § (G- cde khép noi )
GI - Waist Rotation G2 - Shonlder Swivel ;
G2 - Elbow Rotation : (4 - Wrist Rotation -

G5 - Wrisi Bend, Pitch ; Gty - Flange Rotation . Roll;



Hinh 6.41. Trimg hoat dong ctia tay mdy PUMA 600 ding,
iing v6i cdc khdp tr G1 dén G6
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Hinh 6.42. T€ bdo tap rap diing rébor
va hé mo phong GRASP ( BYG Systems Lid. )

Hinh 6.43. Robot han chay trén dicng ray, ditng dé han cde chi tiét lon
1. Hop triegt ; 2. Dudng cdp chdt phu gia ; 3. Khung triet [ 4, M3 han
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Hinh 6.44. Robot di dong
.My quét LASER ; 2. Vach chudn ;
3. Bé khuéch dgi ;4. Than ; 5. D¢
6. Tay ndy 6 truc diéu khién ;

7. Hé nang litgng va diéw khién ;

& O tich dyng cu

Hinh 6.45. Robot KUKA
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Hinh 6.46. Robot cong nghiép
a. KUKA ( hé rébot IR 160160 ) b. ASEA ( r6bét ldp rdp IRB 1000 )
L. Khdp ban tay ; 2. Khép duci, cdnh tay dudi ; 3. Pong co khdi ddng khap ban tay ;
4. Dong co phdr dong; 5. Cdnh tay trén ; 6. Thin quay ; 7. BDéng co phdt dong khép vai :
8. D& 9. Bich ndi tay tém ; 10. Khung treo : 11 Tay tém : AB,C.D.E.P- Clutyén déng
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TAI LIEU THAM KHAO

[1] Pang Vii Giao
TINH VA THIET KE O GA
Bai hoc Bdch khoa Ha Noi 1968
(2} T'rdn Van Bich, Trn Xuén Viét va cic tac gia khic
TINH VA THIET KE DO GA
Dai hoc Bdch khoa Ha Noi 1989
[3] T4ap thé tdc gia
bO GA ( tigng Dic)
Nha Xngt bdn Technik Berlin 1973
[4] Tap hé tdc gid
PO GA (ligng Diic)
Nha Xudgt ban Lehrmittel Europa 1990
|51 Dietimar Semid
CITE TAO MAY - TUDONG HOA GIA CONG ( tigng Pic )
Nha Xudt ban Lehrmittel Europa 1991
6] Ta Duy Liém
MAY DBIEU KHIEN THEO CHUONG TRINH SO VA ROBOT CONG NGHIEP
Nha Xewdt ban Gido due, Ha Ngi 1992 ‘
[7]1 Tempelmcier - Kubn
CAC HE TIIONG GIA CONG LINH HOAT ( ti€ng Dic )
Nha Xudt ban Sprincer 1993
[8] MISUBISHI ELECTRIC INDUSTRIAL ROBOT RV-M1 USER’S HANDRBOOK
(9} Stefan Kesse
MAY CUNG UNG ( tigng Biic )
Nl Xaedt ban Vogel 1903
1107 Hans B.Kief
NC /CNC - HANDBUCH { tigng bxiic)
Nha Xudt ban Carl Hanser 1997
[11] Ludwig Seegrachur
CAC HE THONG CAM NAM DUNG TRONG LAP RAP,
CUNG UNG VA NGUOIT MAY CONG NGHIEP ( tigng Dric )
Nha Xudt han Exper 1983
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L.1.3. Ap dyng nguyén tic séu diém dé dinh vi phoi
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1.2. 26 dinh vi 20
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1.2.3. 96 dinh vi khi chufin 13 mat 1y trong 23
1.2.4. D6 dinh vi khi chuan 13 hai 18 tam 29
L.3. Kep chat va co cdu kep chat 29
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1.3.4. Cac ¢ edu sinh e 53
L4 Co cdv din hudng va kiem wa vi tri dung cu cat 69
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[.4.3. Co ciu chép hinh 74
L.5. Céc co cdu khdc cha dé g4 75
1.5.1. Co ciuv phan do 75
1.5.2. Co cau dinh vi d6 g4 tren mdy cit kim loai 79
1.6. Frinh ty thi¢t k¢ dé gd chuyén dling gia cOng cat got 81
E.6.1. Cde bude thict k€ d6 g4 81
1.6.2. Yéu ciu cy thé d6i véi d6 g4 gia cong cit pot 86
L.7. Mot s6 loai d6 ga ding khi uén ( hoi ép } rong ché tao may 92
L.7.1. B3 g4 tien 92
1.7.2. B3 pit khoan 94
[.7.3. D3 pd phay 95
Clncong hai : Dung cu phu 101
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2.2.3. bau khoan nhiéu truc
2.2.4. Tinh d4u khoan nhiéu truc
2.2.5. PBAu révonve
2.3. Co cau kep dao trén inay tién
2.4. Co ciu kep trén mdy phay
Clurong ba: DO gé lap rap
3.1. Phan loai d6 g4 lap rdp
3.1.1. D3 gd tap rdp van nang
3.1.2. D6 ga lap rdp chuyén dimg
3.2. Thanh phéin cta d6 g& 14p rdp
3.2.1. Co cu dinh vi
2.2.2. Co cau kep chat
3.2.3, Cg cdu phu
3.3. D6 g4 thay d6i vi i d6i tugng 14p rdp
3.4. Pac diém cia thi€l k€ d6 g4 14p rdp chuyen ding
Churong bon : D6 ga Kiém tra
4.1. Khai niégm chung
4.2. Thanh phdn ciia 46 g4 kiém tra
4.2.1. Cocau dinh vi
4.2.2. Co cav kep chat
4.2.3. Cu cav do
4.2.4. Co ¢fu phy
4.2.5. VA do ga
4.3. Vi du d6 g4 kiém tra

Churrng nén : Tiéu chudn héa va linh hoat héa trang bi cong nghé
5.1. Phuang phdp tiéu chuéin héa va linh hoat héa trang bi cong nghe.
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5.2. Xay dung d6 gd linh hoat cho san xuft hing loat
vl indy cat kim loai thong thudmg

Clurong siu : Trang bi cong nghé diing trén day chuyén gia cong
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6.1. Pac didn cong nghé va c4u wic k¥ thudt ciia day chuyén gia cong linh hoat
( FMS - Fiexible Manufacturing System )
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PO GA CO KHI HOA VA TU PONG HOA

Técgid:  GS.TS. TRAN VAN DICH
PGS.TS. LE VAN TIEN
PGS.TS. TRAN XUAN VIET

Chiu trach nhiém xuit ban: Pgs.Ts. To Pang Hai.
Bién tap va Stra ché ban: Nguyén Thi Dién Thiy.
Trinh bay vi lam ché ban: Nguyén Hoa Binh.
V& hinh: Pham Vin Tuéc.
V€ bia: Huong Lan.

Nha xuét ban Khoa hoc va K thuat.
Ha Noi 2005.



In 800 cudn, kho 16 x 24cm, tai Xi nghiép in Thirong mat
Gifly phép s6: 1527-44 do Cuc Xudt ban cap ngay 24/2/2005
In xong va ndp luu chiéu thang 5 nam 2005.
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