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LOI NOI PAU

Cdu trie va cdn triuc ta loai thiét bi duoc trang bi trong tdt cd cae nha mdy san
xudt cong nghiép nhue tropg cdc nghanh co khi, luyén kim, dong tau vat {ién vay dwng...
Trong cdc cong trinh xay dung dan dung, xay ding cong nghiép, xay difng cdu cong....
Bdc biér trong cde cang bién, cdu truc va can tryc ld thiér bi quan trong dé boc xép
hang hod vdn chuyén xudt nhdp container. No la mot trong yéu 16 cdu thanh ctig cdng
bién, quyét dinh nang lye sdn xudt, mic dg hién dai cia cang bién....

Nhitng nam gin day do véu cdu ciia sdn xudl ciing véi tién bo cia khoa hoe cong
nghé cdu truc va cdn trie ngay cang dige hién dai hod. O Vier Nam hién nay voi sie
phdt trién manh mé ciia nén kinh té, cdte tric va cdn truc ngay cang tang vé 56 hiong
citng nhu mice dg hién dai cia né. PE déip g nhu cdu thice (6 sdn xudt hat b mon:
Dién tw dong Truong Pai hoc Hang hdi va T déng hod xi nghiép cong nghiép Tricong
Dai hoc Bich khoa Ha not hop tde bién sogn gido trinh "Trang bi dién - di¢n e, T
dong hod cdu truc va cdan rue”.

TS Hoang Xudn Bini{ PHIHV N chi bién cing phoi hop vor PGS, TS Bivi Quoc
Khanit PHBKHN) bién soan gido trinh nay.

Noi dung gido trinh tdp trung vao phdn tich dong lic hoc ciid cde co edu plac
vit cho vide xde dindt cdi triic va phicony phdp dicéu Lhién cia hé didu khidn, dong thoi
trinh bay mét s6 hé didu khién cu thé cria cdu tryc cdn tryge dung si dung trong thae 160
Vidt Nam. Nhitng vdn dé tinh chon cdng sudt déng co hode dé thi phu et dd dweoe trinh
bay ¢ gido trinh” Trang bi dién dién rir Tie ddng hod cde mdy cong nghiép ding clung”
do Bé mon T déng hod bién soun nén khing nhéc lai  day. Gido trinh gom hai phan:

Phin thir nhdr: Phan tich dong liee hoe ctia cde co cdu cdu e, odn triue trink
bay trong i clutong (clurong 1 dén chuong 6).

Phidn thit hai: Trang bi dién dién tie T dong hed cho cdc low cdit trae cdn e
dién hinh trinh bay trong ndm chuwong (chwong 7 dén chiong 11,

Gido trinh dicge dang lam tai liéu hoc tap cho sinh vién nganh tiy dony fod, dany
thot ¢6 thé dang lam 1ai liéw tham khdo cho cde k§ si nganh ¢ lién quan,

Tap thé tde gid xin chan thank cam on ldnh dao va cdc they ¢6 gido Jar bo mon
vé it ting ho, dong gop ¥ kién cho dé criong va ngi dung cira gido irinh.

Trang bi dién, dién vi, Tiw dong hod cdu tryc va can trae 1a vdn dé rong va pliic
tap. Vi vdy noi dung gido trinh khong tranh khoi thidu o1, Rat mong céc bun dong
nghiép, cdc ban doc déng gop ¥ kién. Thu gop y xin giti v6 B mon Pién- Tw dong cong
nghiép trirgng Pai hoc Hang Hdi Viét Namn 484 Lach Tray - Hdi Phong, Bo mén Ty déng
hod cong nghiép C9 104 trwong Dai hoc Bdach Khoa Ha ng: hay Nha xudt ban Khoa hoc
Ky thudt 70 Trdn Hung Dao Ha néi.

Cluing 161 xin chan thanh cdm on.

Cdc tdc gid



PHAN 1. PONG LUC HOC CUA CAC CO CAU
CAU TRUC - CANTRUC

CHUONG 1. KHAI QUAT CHUNG vf CAU TRUC CAN TRUC

Cdu truc vA cdn tryc 1am phi¢m vu chuyén dich hang hod, vat t, thi&t bi tit chd nay sang
ché khac. Thi du trong x4y dung cong trinh cong nghiép cdu truc nang cdc thiét bi cong nghé 1ir
mat dét len cao dé lap rdp thanh mot day chuyén san xuét. Trong nha may luyén kim cdu truc van
chuyén cudn thép, phoi thép hodc céc thung kim loai néng chay dé vao khuon diic... Trong cdc nha
méy co khi cdu truc van chuyén cdc phoi gia cong dé g4 lap lén mdy hay van chuyén cdc chi tiét
dugc gia cong xong dua sang cong doan khéc. Trong cac cang bién: c¢in wryc boc dd hang tir rén
tau xudng kho bai hay van chuyén hang hoi xudt khdu tir kho bai xubng tau, van chuyén céc
container, cdc mAy méc xuat nhap khiu qua duong bién. Nhu vay cdu truc va cén truc gidp cho
con ngudi co khi hod, tr dong ho4 khau boc x&p 1am giam suc lao dong, tang nang sudt va chat
lugng.

Diéu nay cho thay trong bat ky [inh vuc san xudt nao cling cé tham gia cdu tryc va cdn tryc.
Vi tinh da dang clia né nén cau tao clia cdu truc va cfin tryc cling rat Khdc nhau. Tuy nhién ching
¢6 dac diém va cac co cdu chung, thi du: cdu tryc thudng 6 ba co cAu: co cdu nang ha, co cdu dich
chuyén doc, co céu dich chuyén ngang va mot s6 co ciu phu dé 14y va giit hang.

Can truc thudng c6 nhidu co cau lam duoc nhiéu nhiém vy khic nhau, cu thé ¢6 co cau
nang ha, co cdu quay cén, co c4u thay d6i tAm véi, co c#u dich chuyén va cdc co ciu phu.

1.1 PHAN LOAI CAU TRUC, CAN TRUC

1.1.1. Phéan loqi theo trong tai néng chuyén hdng hod

a) Cén truc, cdu truc cé tai trong nho: Trong tai nang chuyén tir 1 =3 tan.

b) Cin truc, cAu truc ¢6 tai trong trung binh: Trong tai nang chuyén ti 10 — 30 tdn.
¢) Cén truc, cdu tryc ¢ tai trong 16n: Trong tai nang chuyén tir 30 — 60 tén.

d) Cin truc, cdu tryc ¢ tai trong rat 16n: Trong tai nang chuyén tir 80 — 1200 tan.

1.1.2. Phan logi theo ddc diém céng tac

1. Cén tryc chan dé hay con goi la céin cdu chan dé

Cin truc chan d& dugc trinh bay trén hinh 1.1, ¢é cdc co cdu chinh: co ciu nang ha
hang, co ciu nang ha cidn, co cau quay (co cfu quay mam), co cdu di chuyén chan dé&. Can
truc chin d€ cé kha nang b6c x&p hang rdi bing gdu ngoam nhu hinh 1.2, b6c x€p hang
ho4 treo trén méc cdn tryc, bdc xEp container...



Hinh 1.2. Cdn cdu chan dé béc xép hang roi bdng gdu ngoam

2. Can truc 1&p dat trén cdng téng ndi

Cén truc cang lap dat trén cong tong ndi trinh bay trén hinh 1.3, loai ndy thudng cé
trong tdi nang 16n, dung dé nang ha cédc cdu kién, phu ting cho nganh lip may dugc van
chuyén bang dudng thuy ma cédc cdn truc chan d€ khong c6 kha nang bdc x&p. Cic cang



bién thudng trang bi loai cdn truc nay véi s6 luong khong nhiéu, nhung tinh co dong cua
né rt cao dé ddp ing yéu cdu cia boc x&p hang hod siéu trong, ma vin dam bao tinh kinh
t€ trong van hanh khai thac.

Hinh 1.3. Cdn truc cdng ldp ddt trén phuong tién thiiy

3. Cén cdu - t3i hang trén tau bién

Hinh 1.4. Cdn truc trén tau thiiy



Cén cdu —tdi hang trén cdc tau bién khi cap cing tham gia vao qué trinh béc xé&p
hang hod trinh bay trén hinh 1.4. Cdn c4u trén tau thly c6é cdu tao gém ba co cdu diéu
khién chuyén dong chinh: co cdu nang ha hang, co cdu nang ha cdn va co ciu quay. Su
hoat dong clia cdn cdu trén tau thiy phu thuéc nhiéu vao géc nghiéng chia tau trong qui
trinh béc x€p hang hod, géc nghiéng trong quéd trinh hoat dong 16n hon so v6i cdn cdu
chan dé€ lap dat & cang.

Toi hang trén tau thuy thuong c6 hai loai: toi don va toi kép. Toi don la loai toi chi
c6 mot cdn, cic chuyén dong cla né tuong tu cdn cdu. Tdi kép 1a loai tdi c¢6 hai cdn
thudng c6 hai chuyén dong khi b6c x€p hang hod 1a nang ha va kéo bing toi dé dich
chuyén hang hod trong khoang cich giita hai dinh cén.

bac diém lam viéc cla tdi don trén tau thiy dam bao duogc tinh linh hoat cao, thoi
gian dua vao lam viéc nhanh hon so véi tdi kép. Nhuoc diém cla loai nay doi héi cong
sudt dat 16n hon so véi toi kép.

4. Xe néng - can cdu trén 6t6

Xe nang va cdn cdu trén 6t6 trang bi cho cing bién dugc trinh bay trén hinh 1.5 va
hinh 1.6.

Hinh 1.5. Xe ndng chuyén container chuyén dung



Hinh 1.6. Can truc ldp ddt trén xe 616

Nhoém thiét bi boc x€p hang hod nay cé s6 lugng 16n & cang bién, ching c¢6 tinh
linh hoat cao, hiéu qua kinh té€ trong sir dung. Cic xe nidng chuyén dung nhu hinh 1.5,
thudng c¢6 céc co cdu diéu khién chuyén dong tuong tu cdn cdu: chuyén dong nang ha hang
va chuyén dong nang ha cédn, chuyén dong quay. Cin cdu trén 616 cé cdc co cau diéu khién
chuyén dong chinh twong tu cén truc.

Pac diém cha cin cdu dat trén 6t6 va xe nang la chi yéu st dung nang luong dau
diézen, hé théng truyén dong c6 thé bing dong co dién hoic dién - thiy luc.

5. Can cdu ziczdc

Can céu ziczic duogc trinh bay trén hinh 1.7, 12 loai cdn cdu trang bi dé thuc hién
cong tic dich vu nhu lap mdi, stra chita kho bdi nha xudng va coéng tic bao dudng hé
théng cung cap dién, cdc cdn cdu chan dé€...

DPac diém cong tdc cla cdn cdu ziczic la tinh linh hoat cao, gon nhe. Cic hé théng
diéu khién chuyén dong thudng 12 dién - thiy luc.



Hinhl.7. Cén truc ziczdc

6. Cau tryc trang bi cho kho béi va nha xudng

Céu truc chay trén ray trang bi cho kho hang, céic phan xuéng co khi duoc biéu
dién trén hinh 1.8a va 1.8b. Céu truc loai ndy cé cdc co cdu diéu khién chuyén dong
chinh: co cdu nang ha hang, co cdu di chuyén xe con, co cdu di chuyén gian. Cic cdu truc
nay thudng duoc thiét k& diéu khién tai ché va tir xa.
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Hinh 1.8a. Cdu truc trong nha mdy can 1on

Hinh 1.8b. Cdu truc rrong nha may co khi

7. ¢du tryc khung ddm hop chay frén dudng ray

rén dudng ray dwgc bi€u dién trén hinh
mdy d6éng tau bién. Loai nay thudng
m vi quy dinh. Gém ba co cdu diéu
e cor, co cdu di chuyén gian.

Chu truc khung ddm thép dang hop chay t
1.9a va 1.9b, dugc trang bi cho cang bién, cdc nha
k& c6 trong tai nang 14n, 1am viéc trong pha

duac thiét
déng: c¢ cdu nang ha hang, co cdu di chuyén x

khién chuyén
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Hinh 1.9a. Cdu truc khung dam hép chay trén dudng ray

12

Hinh 1.9b. Cdu truc khung dam hoép chay irén ditong ray



8. Cdu truc bdc xép container

Chu truc gian bénh 16p béc x€p container dugc bi€u dién trén hinh 1.10. Cic co cdu
diéu khién chuyén dong chinh cua cAu truc gian banh 16p bao gém: co c&u nang ha hang,
co ciu di chuyén xe con, co céu di chuyén gian. Viéc cdp nguén dién cho céu truc hoat
dong bang diézen lai mdy phat dién dong bo. pac diém lam viéc cla cdu truc gian banh
16p la c6 tinh co dong, nang sudt cao.

Bt
Hinh 1.10. Cdu truc banh 16p boc xép container

Ciu truc gian chay trén dudng ray boc x&p container duoc biéu dién trén hinh 1.11.
Cic co cdu diéu khién chuyén dong chinh cla cdu truc gidn banh 16p bao gom: co céu
nang ha hang, co cdu di chuyén xe con, co cdu di chuyén gian va co cdu nang ha gian
(nang ha congson). Pac diém cong tic ndi bat cua loai nay la c6 tdm v&i va trong tai nang
16n, nang sudt boc x€p rit cao. Pugc trang bi cho cdc cdu cang chuyén dung boc xép
container.

Hinh 1.11. Cdu truc gian béc xép container chuyén dung
chay trén duong ray

13



1.2 NHUNG DAC DIEM CO BAN CUA HE TRUYEN DONG DIEN CAU TRUC VA
CAN TRUC

Phin 16n cic co cdu clia cdu truc va cdn truc dugc truyén dong bai cac dong co dign
cung cdp dién cho hé truyén dong c6 ba dang:

- Cung cip dién tir ludi qua cac thanh gop dién c& dinh, loai nay thudng 12 cau truc
phan xudng.

- Cung cap dién tir ludi qua cdc cudn cdp dién, loai nay thuong dung d6i vdi cdu
truc vi cdn truc dich chuyén theo dudng ray trén mat dat.

- Cung cip dién tir mdy phdt diézen thudng cho loai cdu truc di dong trén 6t

Moi trudng lam viéc

Phin 16n méi trudng lam viéc cha cdu truc cén tryc rét khac nghiét. Thi du trong
cdc nha mdy co khi luyén kim méi trudng lam vigc cdu truc néng 4m nhiéu bui. Trén cang
bién cdu truc, cdn truc phai lam viéc ngoai troi. Ché d6 1am viéc céu truc va cdn truc la
ché do ngdn han lap lai, khdi dong, hdm thudng xuyén.

Yéu cau vé diéu khién

- T4t ca truyén dong cho cdc co cdu déu cdn phai diéu chinh tdc do, lyc va gia toc.
Hang hod dugc dich chuyén theo quy dao trong khéng gian, cho nén thudng phai phét hgp
hai hoic ba truyén déng ciing mot ldc.

- Chuyén dich hang hod khong gay va dap va khong dao déng qua midc, phu tai vuot
s& truyén dong, moémen quén tinh thay déi do thay déi tdm v6i va géc nang cdu. Diéu nay
din dén cdu canh bdo qud tai khi tm v6i xa vd géc nang 16n. Sy bi€n d6i phy tai gy nén
tdc dong kenh gilfa cdc co cdu nhu nang ha quay cdu vi thay doi tAm véi.
Yéu cau vé phu tai

D6i v6i co cdu nang ha: Momen khong tai khi nang méc cdu M, (15-20%) M,

con khi gdu ngoam M, ¢& +50%M,,. Khi ha tai do tac dong cta luc ma sdt nén phu tai s&
bién ddi tir -(15-20)% dén + 0,8M,.

ndng

%

ha

Hinh 1.12. Bdc tinh phu tdi cda co cdu ndng
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P6i véi co cdu dich chuyén, do mdémen can tinh vi tu trong nén, momen can khong
taila:

M= (30 - 50%)Mun 461 véi xe con; M= (50-55%)Mun d6i voi xe cdu (xem hinh
1.13).

Hinh 1.13. Ddc tinh phu tdi co cdu dich chuyén

P6i véi truyén dong dién cho cdc cd ciu di chuyén cia clu truc - cdn truc phai
dam bao khoi dong dong co & ché do toan tai. Dac bigt mua dong khi moéi trudng lam tang
momen ma sat trong cdc 6 d8 din dén lam tang ddng ké momen can tinh Mc. Trén hinh
1.14 biéu dién m&i quan hé phu thude giffa momen can tinh va tdc do dong co: Mc = f(w).

Fy
Ml:
|
%\
A
| \ R
|| —
|
2
0 {3 am

Hink 1.14. Quan hé M = f{®) khi khoi dong déng co cde co cdu di chuyén

Trén dé thi ta thay: Khi @ =0, Mc 16n hon 2 dén 2,5 lan g vdi toc 4o dinh muic.

D&i véi cac dong co truyén dong cho cdc co cdu ning ha hang, momen thay doi
theo tai rat ro ret. Khi khong co tai trong (khi khong tai), momen dong khong vugt qua
(15 + 20)%.M,,, 461 v0i co cu nang cla can tryc gu ngoam dat 161 50%.Mg,, doi vdi co
ciun di chuyén xe con bang (30 + 50)% M. d8i vGi co cdu di chuyén xe cdu bang (50 +
55)Y% . Myn-

Trong cc hé truyén dong cac co cfu ciia cdn truc — céu truc, yéu cdu qud trinh
tang toc va giam tdc xdy ra phai em, dac biét 1a d6i v6i cdc cdn truc — cdu truc thiét ké& cho
nang chuyén comtainer vi bdc x€p hang hoi, 14p rap thi€t bi mdy méc. Boi vy, mémen
dong trong qué trinh qué do phai dugc han ché theo yeu cdu k¥ thuat an toan.

Nang sudt ctia cdu tryc — cdn truc dugc quyét dinh boi hai yéu t6: Tai trong cua
thi€t bi va s& chu ky béc xép trong mot giy. Thudng s6 luong hang hod béc xép trong mot

15



chu k¥ khong nhu nhau va nho hon trong tai dinh mic, cho nén phu tai cia dong co chi

dat (60 + 70)% cong sudt dinh mitc clia dong co.

MIM .,
1,0 : :
!
1 e
, LT T
0.8 : ; ' 2 ..'._:.;///
__,./-'_"/3 o
0.6 PN Pt [
T 7
- .
0.4 P
0.2 0.2 0.4 0.6 08 GG,

Hinh 1.15. Momen ciia dong co phu thudc vao tdi trong.

1- Dong co di chuyén xe cdu, 2- Dong ca di chuyén xe con, 3- Péng co ndng ha.

Do diéu kién 1am viéc cita cdn truc va cdu tryc rt nang né, thuémg xuyén lam viec

trong ch€ d6 qua tai, vi vay cin truc cdu truc duge che tao ¢6 do bén va he s6 du trit cda

céc co cau co khi 16n dé chiu qud tai.
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CHUONG 2. CO SO LY THUYET TINH TOAN CO CAU
CUA CAU TRUC — CAN TRUC

2.1. DONG HOC TONG QUAT CUA CAU TRYC

Céc co cu trong cdu truc vA cdn truc trong quéd trinh lam viéc dong va tinh déu
chiu luc va cédc tic dong. Ta cén tinh todn chi ti€t cdc lyc momen dé phuc vu cho viéc thiét
ké& va lya chon vat liéu ddm bao hé 1am viéc 6n dinh bén viing.

‘Mbi co cdu cha cén truc, khong phu thudc vio chic nang cha né, déu dugc cau
thanh tir 4 phén tir: Bo phan chdp hanh, bg truyén, he truyén dong va phanh; 1at ca déu 1am
viéc & ché do ngdn han lap lai. V1 vy, mac dii c6 cfu tric va chitc nang khac nhau nhung
tat ca cdc co cdu d6 déu c6 nhiéu diém chung theo so dd nguyén 1y dong hoc cing nhu
theo phuong phép tinh todn.

So d6 nguyen 1¢ clia cic co cdu chinh: Nang ha hang, nang ha cdn, cd cfu quay, co
ciu di chuyén chin dé&, duoc trinh bay trén hinh 2.1. Cdc co cfu va khau cudi cing 1a b9
phan chdp hanh hodc la thiét bi quin cdp lién k€t véi bg phin ch4p hanh.

2.2 PHUGNG PHAP TiINH TOAN MOMEN CAN, LUC CAN CUA CAC CO CAU VA
- - L) F) -~
TINH @uY DS1 MOMEN CAN, LUC CAN VE TRUC PONG CO

Tham s6 co ban ciia cd cau nang ha hang 12 tai trong ning Q, lién hé vdi sic cang
tréen cap Sy quén trén tréng tdi theo biéu thitc sau:

g, = 244
l'l'l.rl“

& day q — trong luong clia méc va phu kién; i,va 1, - ty s6 truyén vi hiéu suat cia heé thdng
rdng roc cua co ciu ning ha.

(2.1)

Pé dua ra phuong phédp tinh chung cho t4t cd cdc co cdu cia cdn tryc ta coi khau
cu6i clia co ciu nang ha I tang tu6ng ¢6 dudng kinh Ds, cdp quén trén d6 véi lyc cang Ss;
Co c4u di chuyén ¢6 khau cudi 12 banh xe c6 duong kinh D, va luc can trén ndé F; Co céu
quay c6 khau cudi la banh ring 16n truyén dong véi momen can M,,. Co cdu ndng ha cln
(co cfu thay déi tdm véi) c6 khau cu6i 12 tréng i thay ddi tdm véi c6 dudng kinh cdn
D¢, luc cing cha co cau nang cén tic dong 1a S;° hodc tang tréng di kéo cé duong kinh la
D", va luc cang cdp trén tang kéo Ia S5'. Momen cin tinh dugc x4c dinh cho cdc co ciu
nhu sau:

D
* Co cdu nang ha : M, = §, ?6; (2.2)
D
* Co cfu di chuyén: M, = F 7“ (2.3)
* Co cdu quay : M. =M,,; (2.4)

17



Hinh 2.1. So dé cdu triic cdc co cdu chinh ciia cdn truc
a) Co cdu ndng ha hang truyén déng bdng dong co dién: 1- Méc cdu; 2- puly ndng; 3- Bléc ddu
cdn; 4- Cdp ndng; 5- Trong toi; 6- Bo truyén; 7- Dong co dién; 8- Co cdu ham. b) Co cdu thay
d6i tdm véi bdng thay doi géc nghiéng cita cdn truyén dong bang dong co dién. c) Co cdu ndng

gdu ngoam va thay déi tdm voi truyén dong nhém: 9- Gdu ngoam; 10- Cdp ndng; 11- Cdp dong
gdu; 12- Cap nang; 13- Trong toi; 14- Khop ly hop; 15- Co cdu ham;16- Bo truyén; 17- Dong co
dién. d) Co cdu di chuyén bdng bdnh: 18- Banh xe; 19- Puong ray, e) Co cdu thay déi tdm voi
trén cdn: 20- Co cdu di chuyén; 21- Cdp kéo; 22- Bl6c cudi. f) Co cdu di chuyén bang banh 16p: 23-
Bdnh khi nén; 24-Bé truyén vi sai.g) Co cdu di chuyén bdang bdanh xich: 25. Xich; 26- Pia hinh sao; 27-
Khép diéu khién chiéu chuyén déng. h) Co cdu quay: 28- B truyén; 29- Bdnh rdng trung gian; 30- Bdnh
rdng lén. j) Co cdu quay truyén déng bdng cdp kéo: 31- Pia lén: 32- Cdp kéo; 33- Thiét bi lam cang cdp

kéo.
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* Co cfu thay déi tAm vdi (nang ha cén):

\ X Dy

a) Khi thay d6i do nghiéng ciacdn: M, = S 25 : (2.5)
DT

b) Khi di chuyén xe wi theo cin: M, = §§ —25—; (2.6)

Néu ky hiéu n, 13 t6c do quay cla khau cudi (tréng t¥#i, banh xe di chuyén hay phén
quay cua cén truc) tinh bang vg/ph, hi¢u sudt ciia bo truyén M, thi cong sudt truyén dong
cua dong co la:

M
Pp= W); 2.7
%= 975m. (kW); (2.7)

trong d6 M, - mémen tinh bing kG.m. Gia tri nhan duge cua cong sudt dung dé lya chon
cong sudt P, (kW), t6¢c do quay cla dong co ny (vg/ph), ty s6 truyén cia he théng gilta
dong co va khau cudi la:

1 = : (2.8)

Ty s6 truyén bang tich cdc ty s8 truyén thanh phéin:
1 = 1dpe..ip,ip
N&u hé thong cé nhidu truc truyén dong thi xdc dinh mémen cho timg tryc nhu
sau:

M M M
ME = e ME = & = (2.9)

T . s 3
L, 1,N, LN,

trong d6 1,1, ... 1, - hiéu suit clia timg co cdu truyén.

Téc do céc truc duge xdc dinh nhw sau:
n,=ni,; n;=nji, = nijly; N3 = M1 = n.,i,ls.

Momen him trén cée truc nhd hon modmen chuyén dong vi cd su can tr¢ chuyén
dong cua céc cd cdu. Khi d6 momen ham tinh theo:

MH = Mcncc‘ (2'10)

MH = &l . MH = M:{n2 - McThTIz R
l il L] i i]iz N

1
Déng thoi chiing ta co:
MH
Mdc
Hiéu suét cha b truyén:

— 2 .
- .rlcn!

New = TN2MN3 2.11)
Hiéu sudt cac thanh phén cla céc co c&u ¢6 thé chon trong khoang 0,93 +0,95.
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Tén hao ma sit F,., khi co cdu lam viéc c6 thé phan thanh hai thanh phén: Mot
thanh phdn khong d6i F,, va mot thanh phdn thay déi ty 1& v6i tai F} ,ta cé:

Fs = Fag + Fos (2.12)
Trudng hop phu tai nhd cé thé coi F,, = F;

™ms

Trudng hop phu tii 16n c6 thé coi F,, = Fl

Néu trong tai nang 1a Fg thi trong tai todn phdn 12 Fs = Fg + Fr va hiéu sudt nang
tai dugc tinh:

n=—to (2.13)
F,; +F,, '
Nhu vay ¢6 thé xdc dinh tén hao ma st qua hi¢u suat khi nang:
Fms = FG Lﬂ = FG(l - 1}
| n
va hiéu sudt khi ha:
F,-F E (1 1
n = ne = l—i[—-—-l) = 2-— (214)
F, F,\n n

Nhin chung hiéu suft n khi nang va hi¢u sudt v’ khi ha chi khdc nhau nhiéu khi
hiéu su4t thap. D&i v6i co cdu nang ha, hi¢n sudt cha bo truyén co khi khi ha nho hon hiéu
su&t khi nang (M < 7). Khi hiéu suét nang n < 0,5 co cdu trd nén ty phanh va gi4 tri cha n
phu thuoc vio tai trong.

F,
Heé s8 dac trung cho miic nap tai: K= p Fém— tai dinh mic;
FG
vd ta c6: F, = KE~™
Tén hao ma sat dugc xac dinh nhu sau:
Fms = FI‘:S + Fn-:s’

E = aF"™ + bKF"

ms

& day a va b 1a cdc hé so khong déi.

Khi nang:
q = E, _ K.F;'“ _ K _ 1
E, +F, K.Fg"1 +a.Fém +b.K.F§"‘ K+a+bK 1+P—+b
K
Khi ha:
0 = E. _ K.Fé"' —a.F;’“d—K.b.F;'“ _ lﬂ—zl——b
F,+F, K.F" K
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Khi tai trong ta dinh mien = 1,,; K = 1.

Do viy khi nang:

—_—

k| =
Lo l+a+b

Khi ha:
N=1-a-b
Vi viy hiéu sudt khi nang tai trong bat k¥ c6 thé tinh theo hiéu sudt khi tai trong
dinh mac.

Khinidng: n = ndmM = M8
f+—+b
K
l—%—b
Khiha: ' = m, = —>—— = ¢
1 d n T]rlm ]_a—b ndm_
%N o s
1w
.-d-""'_'_ﬁ_'_—-‘_._r-d_'_.—_‘
80 S 80
70

o

iz T

\\\,\\\\
A
\
|

20
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Hinh 2.2. Hiéu sudt cita déng co ndng tdi khde nhau

Trén hinh 2.2 cho bi¢t hiéu sudt cha co cdu ning tdi trong bat k¥ phu thuoc vao
hi¢u sudt khi tai trong dinh mc 1y, .
Nhu vay di¢u kién lam viée ¢ta dong co s& phu thudc vio viéc nang ha hang va cic
tai 16n hay bé. D¢ nang duge trong 1ai F; dong co phdi ¢6 momen:
F..V

M* = =25 (kG.m) (2.15)
2anm
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& day n 12 t3c do quay cha dong co (vg/ph); V; - t6¢ do nang hang {m/ph); n- hi¢u sual
cua co cau doi vai 1ai trong nay.

Khi ha tai nang: Ché& do 1am viéc cla dong co phy thuge vao viéc tai trong co vugt
qua duge ma sat trong co cau hay khong.

Khi ha ti nhe, khong vugt qua dugc ma st clia co cdu, momen dong co phai sinh

ra la:

Mdc — Fms B FG V(;

2mn
1
Vi Fms :FG[__]J
n

nén: M“zFGVG 1_1_1 _ BV 1_2
2zn | M 2nn {1

RS rang rang MY sé duong khin < 0,5.
Néu K < 0,15 dong co cdn phai tao ra momen ham dé ¢4 16¢ do ha hang nhét dinh.

P&i voi co cidu di chuyén va co cdu quay ¢o thé tinh todn tuong ty nhu trén va cén
chi v ring khi nang, ha cin cdc diéu kién thu dugc cling tuong tu nhi khi nang ha hiang.

Viéc tinh toan ché do tinh va ch&€ do dong cla cdc co cdu duge str dung khi phin
tich chuyén dong cia cdc phdn tir trong cdc co cdu cling nhu dé xdc dinh tai cua ché do
xdc 1ap khi van t8c cla tdt ca cdc thanh phan coa ¢o cidu khong doi.

2.3. TINH QUY POl PO CUNG YEU CAU CUA CAC CO CAU TRONG HE TRUYEN
BONG CAU TRYC - CAN TRUC

P61 véi mot chi 18t chuyén dong quay chiu tic dong boi momen xoidn M gay ra bién
dang cang cua tai trong Q day cdp bién dang dai. Khi mémen va luc hét tdc dong do tinh
dan hoi cla vat licu cdc chi ti€t hét bign dang néu cde chi uer dé co di dé cing.

Nguveén nhan ta dua ra hé sd clng vimg cla cc chi tiét 12 ty $6 gilta moémen xodn va
géc xoan duge tinh:

Kz% (kg.m/do) (2.16)

trong dé: K - dg cung ving;
M - mémen xodn (kg.m);
¢ - goc xoin (dd).
Trong co cdu truyén dong ta cdn phai tinh d§ cdng cua timg chi 1€t khi ¢6 moéomen
hoac luc tac dong do tai hodc dong co gay nén.
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Hinh 2.3. S0 d6 dong hie ctia ode co cdu triyén déng
Tu 50 d6 dong luc trinh bay trén hinh 2.3 1a tinh dugec mémen tai cdc truc:

Né&y trén truc I phan b momen M, thi momen trén truc 11 ¢6 My, bang:
My = M. e
Momen trén truc TIT La:

My = My Num = M3y dgaa M- N 5
Momen irén truc n la:

M, = My,

Cic goc xoan thanh phdn phu thugc vac do cing ctia cac phan wr tuong Ung trong
hé truyén dong:

Tinh géc xoin cdc chi tiét khi dat mémen vao truc It

- M[ N = & — M il.-‘llnl.-'][ . = &1 )
™ K, s Pur K, | K, » Py K 1 i +

Géc xofn chung do momen dat vao truc I duge xdc dinh bang tdng cdc gdc xodn
thanh phan:

n

&—F M]ﬁ:[lnml + 4+ Mlllnnl:‘n
K K K

! £} n

qol = ‘pl+gollll."]l+"'+gplll-"n =

12 12
- M 1 + 1I.-'iin[.-'l[ + + l]-"n-rll-"n
| — - - —

K K K

i 1 n

Do ciing chung cla tdl cd bo truyén dvge tinh nhu sau:

1 l
KH = MI/(p = 1 i: . if:‘ .. - n iz. ,
LT U TP Y Y L
Kl Ku Kn 1 Kn

Tinh toén tuong tu ta nhan dwge géc xodn chung do momen tic dong tryc thir n:
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¢, = M, —n-‘-;"L— + i{"'1‘—+...+——”“‘_‘;“— + L M, n __n'_-'g (2-17)
K1 K,1; i’ K ~ K i

1M En 1 un n-1"n 1in n ["Tm

Do cimg chung duge xdc dinh nhu sau:

1
K, = MJj¢e = n—ﬁ— (2-18)
R

Palang quin cdp la mot trong nhimg Kkhiu clia co ciu cla sa 46 dong hoc. DO cling cua
palang voi do boi i,, hiéu sudl n,, do dai h, d6 cimg cba cap E,. Fy. xdc dinh nhu sau:
Sy dai ra cla palang véi i trong Q:

h
Ah = _—Q (2.19)
i B F
Su dai ra cia cip:
A
Al = Q (2.20)
E.E
Luc céng cua cap:
S= —Q— (2.2
11!}?[1

He s6 ciing cla palang quy déi dén vanh tang trong:
k= > - QEAR LA (222)
Al in Qh hin,
Goéc quay cta tang do su dai ra Cla cap:

28l 2Qh

Ap = — = 2.23
v D, D.E I ( )
Momen trén tang:
),
i, 2

ba citng gdéc cua palang:
Q.D,D,EF, _DET,
2i4,2Qh  4hig,

K= My/Agp = (2.25)

24, TINH QUY DOl MOMEN QUAN TiNH VA KHO! LUONG QUAN TINH CUA CAC
CO CAU

Khi mot vat chuyén dong déu tich mot dong nang doi véi co cdu cd nhiéu chi uét dong
nang:

dgpx) [de J
L b : s
Wi )3 [2 a) Zm‘zdt ) Z;“)_ N Z‘%V_ (2.26)

trong dé: J,, @, va @, - tuong ung ]2 momen qudn tinh, géc quay, 16¢ do goc cla val thé bat k¥
quay quanh truc ctia nd (x la chj 56 m, s va V 1a trong luong, ducing di va téc do dai cha vat the
bat ky chuyén dong tinh tién trong hé khao sat.
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Thong thueng dé khio sit dong luong clia hé, ta phai quy doi momen qudn tinh vé truc
dong co. Nguyén tic quy doi phai bao toan dong nang, tic la:

o1 T V-
Jo, o, ymy, (2.27)
2 2 2

Tir d6 dong nang quy doi:
=342 o T ;
Pong ning ¢é thé duge tinh thong qua trong hro‘ng quy doi cha hé théng:
=205 o,

Néu ky hiéu ty s6 truyén giita truc ndi téc d(j g6c ®, véi truc ¢6 16c do goe o, bang i,

(2.28)

(2.29)

V,= ro, = - (2.30)

oy

thi gid tri mémen quén tinh quy déi c6 thé tinh bang:

I, =3, @_ + Sm, ﬂ = Z{J\ +ﬂ—rJ 230

1 [dwu]z 12 dq)u): i: i:
T dt U dt

L2 kY
Ghi chuiz Gid tri momen quén tinh clia mot vt thé cé kich thude hinh hoc xdc dinh dugc tinh theo
cac cong thife sau:

GD?

J= K,,; (kg.m.s’),

trong d6: G - trong lugng vat thé bing kg, g - gia t6c trong trudng bang 9,81 m/s”, D - duong kinh
bing m; K, - hé s& dac trung cho su phan bd trong lugng vat the. I1¢ s6 K, xdc dinh theo 6 tay
tra cifu.

D6i v6i cdc vat thé duge b tri nim nghiéng so véi mat phang ndm ngang va duoc phan bd
trén chiéu dai (vi du nhu c4n chang han) ¢6 cic diém ddu va cudi nam cdch truc quay véi cic
khoang cich lar, var, thi:

G
vat thé cé kich thudc hinh thap ti€t dién vudng 4 goc vdi tiét dién ngang bx b:
G
J==b>.
2

Momen quan tinh caa roto dong co dién va mot s6 phan tir quay khac ¢d thé tra trong cic
s6 tay tra cffu hoéc tinh theo cong thifc sau:
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2 1
] = Q; (kg.m")
4g

hoac: I=

2.5. DAC TiINH MOMEN TRONG QUA TRINH QUA DO

Trong qué trinh qud d9, hé théng cdn cung cdp nang lugng khi gia téc va tiéu tdn nang
lugng trong qud trinh ham.

Do dai chu k¥ chuyén dong qud do (hinh 2.4) 1a ham sd cha moémen du do dong ¢o sinh ra
hoac mémen du tic dong 1am phanh ham (xem hinh 2.4a, b, ¢, d).

1\'1:“ v [...‘1...1‘" chayd demgp,

... fey Lo,
My "
M ‘eI H} :
. I
M ’ M
L l)) Ay
= 1T F]m —_— J—
o] ] [Limﬂﬁ]
¥
frnmm T
[l da )
EWTIﬂ”nn : —
| L
)
Hinl 2.4

a - Sir thay doi bat ky; b - S thay doi mémen du dang hinh rhang ¢, e - Sir thay
déi mémen due theo hinh tam gide; d - Momen dic 6 gid i khong doi

P voi chu ky gia téc, momen du la hi¢u s6 gilta momen clia dong co trong thot gian nay
va momen can tinh quy vé truc dong co; con doi voi chu ky ham la tong clia momen ham va

moémen can tinh quy vé truc dong co.

Trong qué trinh khoi dong:

. dp
M;' =M, +J, d?;g” (2.32)
Trong qué trinh him:
dl
M =M, -], dff (2.33)

gdayM ET . M ff - momen khéi dong va lam quay truc dong ca;
J, : momen qudn tinh trong quy doi tai day @i, @,
Gin diing ta coi dic tinh momen trong qua do 1a duong thang:
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M, = i{Mw. + —:— (M, — M, )} (2.34)

k

trong do: t - thoi diém tinh (thoi diém hién tai);
f, - thdi gian chuyén dong qud do;
t, = typ- khi khoidongt, = G- khi ham;

M,,, va M, - gid tl momen du ban ddu va momen du & thdi diém cudi ca chuyén
dong. ( Ddu (+) tuong ung vdi qud trinh khéi dong, dau (-) cho qua trinh ham.

Luat thay d6i momen du c6 thé ¢d ba kha nang nhu sau:

1) My, =0-tong (ng v6i sy thay déi gia tSc tyén tinh tir O dén cyc dai (hinh 2 4c¢);

2) M, = M, - truong hop gia tdc khong d6i (hinh 2.4d);

3) M, = 0 - tuong tng voi su thay déi gia toc tuyén tinh tir cye dai dén 0 (hinh 2.4e).

O trudong hop thif nhét (Mg, =0 Kkhi ma momen du 1ang din thudng xay ra khi van hanh

o cAu nhos cac khdp ly hop, trong do ludi tang momen phy thude vao luat diéu khién khdp ly hop
va trinh do nguti van hanh (hinh 2.5a va b).

Hinh 2.5. Ddc tinh gia toc va t6c do

a — Néi khop ly hop rdc dong nhanh: b — Noi khop Iy hop tac dong chdm; ¢ — Sif thay doi gia té¢
va téc do trong qud trinh khoi dong déng ca khéng dong bo roto Iéng séc, d — Su thay d6F gia téc
va toc do khi khdi dong dong co khéng dong bo réto day qudn; ¢ - Bac tinh qud dé khi ding hé
thong may phat dong co

Truong hop thit hai (Mg, = M, ) momen du Khong d3i ng voi khoi dong heé thong

duoc thie hién bing dong co khong déng bo ba pha (hinh 2.5¢, d), trong trudng hop d) dudng gia
t6¢ c6 dang rang cua vng voi su thay déi gidt cha momen quay véi mic Khac nhau cia dién tro
phu.

Truong hop thit ba ( M, = 0) tuong (ng v6i viec khoi déng hé thong bang dong co dién
trong hé mdy phdt dong cd ciing nhu bing dong co dét trong (hinh 2.5¢e).

27



Trong qué trinh him dac tinh tang mémen him phy thude vao két cdu cna ¢o cau ham va
luat diéu khién qua trinh ham.

Phuong trinh chuyén dong trong cdc trudng hop da neu ¢ thé viét nhyu sau:

P6i vai qua trinh khot dong:
e ] T MTT" L RATT

d GD:IT _ M(Iu + "t_ il Mllu : (235)

dt” J Lor J

4l

il
Doi véi qud trinh ham:
o H HC H
E'_l Q‘)H - M_QL t Mdu - M

s = +o (2.36)
dt 1, 1, 1,
Téc do gée trong qué trinh tang téc (trong qud trinh khai dong):
ngT.r MIT' MTT' . M']"]" t
W, = = odt 4 | —— —dt 2.37
” dt I AN I . t, (237
Giai {2-37) ta nhan dugc:
d MTT MTT' _MTT' .
O = o= ey g S T T (2.38)
dt J, 21t
Xidc dinh quang dudmg khi khoi dong (gia 16c):
M M™T_M™ ¢
@, = [itdt + [ —dt (2.39)
I, J, 2t

Giai (2-39) véi diéu kien ddu ¢ = 0; @, = 0 va Khit =t , @y = @y, 12 €62

TT' TT"
M M
2 3

Py = du t du
21, 6l trr (2.40)
MU ME-MIL O MIeMI
o T T 9 J ™ 7] Tr
1 nahillv] 0
Tir d6 suy ra:
2] o
t, = ————*—, (2.41)
oM M
Quing duting khai dong cudi cling dugc xac dinh:
ML ML MU 2MT M
Q?.H = 2J + - 6] tTT =—"'rt.”. =
0 4] 3
M M Ao 2 , 2MTT e M
— it i . — [\ — = = Dmo_l’%_*’:!_j (242)
6), (MU +MI) 37 C(MI M)
Phan tich tueng ty trong giai doan him, 16¢ do géc duge tinh nhu sau:
MH' MI!' _ MH' R
W, = ©, ~ —*t — Tt S (2.43)
¥, 2]t

28



Ching ta xdc dinh quang duong ham:

MY MY M
@H — wot _ du tZ i 1} du t3
2J, 6]t
Vikhit = t,, 0y = Othi:
M_, My -M
0, = O, - —t, - = 0,
I, 2],
hoac:
H H*
(00 - Mdu Mdu tH = 0,
2],
Suy ra:
2],
t = — T -
M, MY
Toan bd quing dudbng ham:
MG — Mg, . My -M,,
Py = Wty — Ttu = 0ty — —6':1_0__1:14
: . . . (2.44)
Uy M+ M 4] o 2 o MP +2M]
M, + My, 6, (ML+ML)Y 37 (ML MY

Trén day 1 cdc cong thiic chung, cdc trutmg hop cu the tham khao & tai li¢u tra cifu.

Khi phan tich cdc cong thifc & bang tra citu cho thay ring momen du ¢ dang nhu ¢ hinh
2.4d c6 thii gian khéi dong ngén nhit va gia t6c 12 nho nhét, cdn t6c do thay déi tuyén tinh. Trén
d6 thi hinh & hinh 2.4c, d dudng t6c do trong thdi gian chuyén dong khong 6n dinh tao thanh mot
géc v6i dudng ndm ngang xac dinh t6c do trong thoi gian 6n dinh, do vay tai thai diém bat ddu va
két thiic khdi dong va him xay ra hién tuong giat goi 1a cac nhay bac 16¢ do, duge biéu dién bang
dao ham cla gia t6c hay dao ham béc hai cha t6c do.

Biéu thiic biéu dién sy lién hé giita céc dai luong do giat, gia tdc va t6c do, quang dudng
nhu sau: '
_de

Cdt
2.6. SU PHY THUOC GIUA MOMEN DONG VGI THOI GIAN QUA TRINH KHO! DONG

o (2.45)

Giai phuong trinh chuyén déng t6ng quat cho phép xéc dinh duge sy phu thudc gitia
momen dong trong giai doan qud d¢ v6i thoi gian qua do.

Dé giai quyét duge bai toan dé nhat thiét phai biét dugc mémen can tinh M. Ta ky hiéu:
M, - momen do luc trong trudng clia tai trong hang hoa gay nén;
M- momen do thanh phdn cta lyc trong trudng khi chuyén dong tinh tién va quay clla cac
phan tir;
M. - momen can tinh khi chuyén dong tinh ti€n;
M, - mémen can tinh khi chuyén déng quay;
M,,,- momen ma sdt trong co cau.
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Khi d6 gid tri momen can tinh dugc xdc dinh theo cdc biéu thic saw:

P6i véi co cdu nang ha:
Me = +Mg+M, (2.46)

D& véi co cdu di chuyén:
Mc = =+ M Kp + M("'[‘ + Mms (2.4?)

D61 vdi co ciu quay:
M, = = Myp+ Meg + My, (2.48)

D4u cong tng vdi hudng chuyén dong trong d6 can vuot qua Jifc trong trudng cua tai trong
hodc thanh phén luc trong truong ciia cdn (khi nang, khi chuyén dong lén trén theo géc nghiéng).

Vi luc can trong o clu €0 thé coi ty 1é véi momen dong, nén momen ma sdt M, ¢6 thé
duta vao trong cong thirc tinh gid tri hiéu sudt clia cg céu.

Mémen can tinh Mc c6 thé tinh thoéng qua lyc F, va ban kinh diém dat luc r
Mcx = Ko (2.49)

Vi t6c do chuyén dong tinh ti€n cua vat thé 1a V, (m/s), ban kinh quay 14 1, (m) va toc do
goc 1a n, (vg/ph) tuong img vdi cling mot truc lien hé vdi nhau nhu sauw:
_ 60V, 9,55V,

r =
2nn, n

X

1
x
nén ta cé:

 9,55E,V,
A

Chuyén vé mot tryc batky O (thudng 1a truc cha dong co hodc truc ca cfu hiam) ¢6 t6c do
quay 1, (vg/ph) thi momen can tinh dugce tinh bang:
M. = M.  Fr, _ 955FV, _ 9.55EV,
“ i % "? s i 159 ??U."x n h iO}x nDI‘K n 0 ’?0.1'.\(

Cx

; (2.50)

Hodc khi tinh momen céan tinh bing téng cdc momen can tinh thanh phan:
_ 955 z EV,
I, Bos

trong 46 iy, - 1y 56 truyén gifta truc quay x va truc quay 0, duoc hiéu 1a quan h¢ giita tdc do goc
clia truc quay O va i8¢ do géc trén truc X; Moy - hiéu sudt truyén gitta truc O va truc x.

C\

Cong thic trén duge dua ra cho trudng hop khi lue can trong co cdu 1a ngugc chiéu chuyén
dong. N€u luc can trong co ciu ciing chiéu chuyén dong (qud trinh ham) thi trong cong thic thay
vi gi4 tri hiéu sudl truyén 1, dwa vao gid tri he & can tdc 12 higu sudt ngugc.

Ta dua vao phuong trinh chuyén dong téng quat gid tri Mc VA €y, theo cic bang tra ciu.

Sy tén hao do ma st ty 1¢ véi momen dong do d6 trong tinth todn thiét k& sy ton hao nay duoe dua
vao cac cong thifc tinh gid tri hiéu suft cia co cau, Khi d6 ta nhén dugc:
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M:r= 9,55 Zﬂ + Z.zjx 8;4_;,; + Z In,‘l'x2 g':":'*

0 0 r?D.".u 1 Oix ??U-"x i ;-’x ’?fo
. . . K . .
Khi thay r, bang 9.35Vy , iy, bang n, va €7 bang Dg= &(glé tri K cho
n tT’r 30tTT

X
trudc), ta nhan duoge:

M < 9,552m LTI oK Zm“?,SSsz.n n K

nO Tl{);'x ’ ig."xn{)-’XSOtTT ni iga T]D-"XSOtTT
V2
_ 9,55211\;! , 9.5 ymVig 0,1052_21,( .
nO }?U."x n o t TT "?0.-')6 t TT 1 (U7 }?Ofx

Néu M, nhan gid tri momen khoi dong trung binh cla dong co thi khi gidi phuong trinh
s€ nhan dugc thoi gian khdi dong (thoi gian tang toc):

2335 m Vo 01050, T 1k

n U '?U.fx 1 X ’?0.-‘.!(

MdTT - E Z _F".YE_
nU ’?Oa’x
Méomen khdi dong ciia dong ¢o Khéng déng bo thudng co gid tri thay déi vi vay khi tinh

toan thudng 14y tich phan trung binh gid tri momen. Trong tfnh todn truyén déng dién can truc

cong suat trung binh, momen khoi dong trung binh thudng duoc xdc dinh theo cong thire sau:

y—
I

(2.51)

T

MJTTB = O’S(M + Mcut‘:'i ) -

trong d6 Mys,, M 12 momem dong & thoi diém ddu va cudi clla qué trinh khoi dong (qué trinh
tang toc). Céc gid tri tham khio theo s8 tay tra citu.

diu

bl

Theo tiéu chudn k§ thuat véi J = ta cé:

4g
955 FEV
Sx x MC ]
n(] Tlofx
Neén néu quy vé truc dong co 14t ca céc phin tif chuyén dong quay va tinh ti€n c6 thé nhan duoc
céng thic sau:

0,105n,GD* mD’n,

4gMI"-M.)  375MY -M,)

T
trong cong thifc: GD? do bang kg.m? va M}' , M do bing kG.m.
Trong he SI phan tich tuong tu, ta tinh thoi gian khdi dong nhu sau:

o = 0,105n,mD* mD’n,
T 4gMT M) 38MI'-M_)
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trong d6 mD? do bang (kg.m), (MT" —M_ ) do bang (N.m), con dom vi do clia mD? va GD' 1a nhu
nhau.

Trong qué trinh him phuong trinh ma ta nhu sau:

9,55 ) mr’
CMi= 2B SRy, - T el -
nO lUl"x 10.’1(
. . s o @ N o,
Khi thay r, bang 9.55V. | ni,, bing n,va gy = —K = ¢ K (ddu am a trudc
n, t, 30t,

bidu thifc néi 1én ring gia ¢ trong giai doan him 1a am). Ta viét dugc:

9,55 Jn,.xn 9,55Vin, N
—MH = ? FV o . x L0 o m i . "x % 0 Kz
d ng Z % xn % z i:‘;‘BO‘.H Z k3 n;i;x:}ot“

L9555 by, - 2B Y m vin K - RN K

n 0 n(}t H H 10.-'.‘(

Momen dong M*' 1a momen hiim thi thoi gian hdm duoc tinh nhu sau:

S5
925§ 1 Vi, K+0,105n,3 1, o ¢
n i
t, = . 953 - . (2.52)
M, +==) FV.n,
n[]
Quing dudng trong qud trinh khoi dong (tang 16c) va ham c6 thé xdc dinh theo cic cong

thite dugc dua ra trong cc bang tra ciu.

2.7. SY QUA TAI CUA CAC PHAN TU TRONG CAC CO CAU CUA CAN TRUC TRONG
QUA TRINH QUA PO

Thanh phan momen qudn tinh co ban nh4t trong cdc phdn ti dan dong cia cin truc duge
tao ra tir moémen quén tinh clia roto dong co va cdc phdn tit ddng tryc vdi roto

Trong thoi glan chuyén dong chua én dinh trén toan bo cdu tric dong hoc cha cdce co cau
tac dong ctia momen duge xic dinh theo phudng trinh chuyén dong 10ng quét va ting hon momen

o

can tinh mot gia tri M, . Do vay s€ gay nén ap lue lén trong cac €O ciu, dong thoi tao nén sy mai
ron 16n hon rat nhiéu so véi thoi gian lam viéc 6n dinh.

Sy qud taj cua cdc khau cla co ciu do momen du 13 khic nhau, Ngoai ra sy qud 1ai cang
16n thi boi s6 ¢ clia momen khoi dong cang 16n va hé s tai cla dong co & cang nho.

Ta dura vao cac ky hiéu san day:
ME - momen can (inh trén mot khau dong hoc bt ky quy déi vé truc dong <o ;
M, - momen du tdc dong trén khau dong hoc bat ky quy d61 vé truc déng co ;

J§ - momen quin tinh toan phan cla hé théng quy déi vé truc dong co.

Pé6i vdi mdi mot khiu luon ¢6 si can bang:

My, =3,

: 2.53
* 4t (2.53)
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Momen toin phin phan bg trén mot khau :

M, =M: +M: =J;£j%+ M (2.54)
Pdng thii ta co:
TT
do M, . (2.55)
dt

0
ta nhan dugc:
M = L M+ M.
J
4]

Nhung vi:
T _ TT x
Mdu - Md - MC *
ta cO:

J)(
4
Quan hé ciia momen nay véi momen tinh s& xdc dinh hé 56 qud tai dong tuong déi cho
mot khau:

koMo LM M
COMe ) Mg

Momen dong khi khéi dong duge xdc dinh bang boi s6 momen khdi dong cha dong co véi
moémen dinh mifc & ché do 6n dinh:

(2.56)

M =R, M, (2.57)
Hé 56 tii chia dong co 1Aty s6 clia momen can finh v&i momen dinh mic:
M
A, =——— . -(2.58)
de M

dm

Momen M. va M bang nhau thi:

A
B2 M - M,
A

“fh
K =14 —2 Sl le g
M I, n

do
He s qué tai dong cho timg khau 1a ty s6 momen téng clia khau nay vdi mémen dinh mifc
cia dong co:

KqT = Mx - l;_jMdrn_MC + M; -
) Mdm JQ Mdm Mdm
I I I
= 0 A+ = J—°+1M[1—3@_}. (2.59)

Cho thdy riing hé s6 qua tai dong tang clng voi sy lang cia boi s clia momen khdi dong
ciing nhu sy (ang clia hé s6 tai cia cd cau.
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Hinh 2.6. Dé thi qud tdi cila edo khdn ciia co cdn
a - H¢ s6'qud tdi dong neong doi; b - Hé 56 qud 1di dong

Trén hinh 2.6a va b trinh bay d6 thi xdc dinh sy thay déi ciia K,” va K" khi hé s6 tai « thay déi va
bét s6 momen khdi dong ;L’dg =2

kg

I

Révo Kheép Diu vao Cac truc Pdura
dong i bo gifla ciia b ciia bd
o4 truyén truyén oo truyén co
oot khi khi khi

Hinkh 2.7. D6 thi minh hoa sy qud tdi ciia b truyén co khi trong qud trinh tdng t6c
L - BS truyén co khi ciig co cdi ndng: 2 - BY trivén co khi ciia co cdu di chuyén.

Tir do thi ta thiy rang, trong cdc co cau di chuyén va quay su giam cua moémen qua tai doc
theo mach déng hoc khong nhiéu, con trong co c4u ning ha su qua tai 16n thudng chi xay ra dsi
vdi khau dau tién sau roto dong co.

Khi dua ra vin dé qua tai dong qudn tinh trong cic khau ca co cau chwa dé cdp dén viéc
1a trong hé cdn truc — co c&u — tai cac phén rieng biét cda hé lién két véi nhau bang cdc phdn ti
dan hoi (day cdp, truc), cho nén khi chuyén dong khong déu trong cic phdn tir chia hé xudt hién
céc dao déng dan héi nhd, trong mat vai trudng hop din dén su tang tii ddng ké cho cdc khau cla
cd cdlu va truc, con trong trudng hop cong hudng c6 thé dan dén su c6.



Ta thiy rang v6i sy xudt hi¢n qué tai do quén tinh xdy ra khi c6 momen du cho dong co
hodc che co ciu hdm chit y&u trong qud trinh qua do. )

Phan tich su lam viéc cia cd ciu khi ké dén lyc quén tinb, Juat thay do1 momen du nhu
sau:

Mdu = i{Mdu‘ + %' (Mdu“ - Mdu'“ )] (2.60)
k

&day: t- thoi diém hién tai;
1, - thiji gian chuyén dong khong 4n dinh: t = Uy, hodc U = 1w

M, VA M - gia tri momen du & dau va cudi thoi glan chuyén dong khong on dinh.
WL o,

Luat thay d6i khdc chia momen chuyén dong va momen du co bot vi:

M, = M, + My, phan tich sy hoat dong ciia hé thdng nhy hinh 2.8 thu dugc:
1

1) MI = MMax 't_"

)

.ot
I M, = M sin-.—;
' 2 t,
t
1—'COST§t—
111) MI'I[ = MMa\ 2 * -‘
V) M, = M, (1-e™):
., mt
V) M, = M:f“SIHE—;

T

vl M,, = const;

& day: 1, — thoi gian tang momen tir 0 dén cuc dai;
t - thii gian hién tai.

Néu tinh todn hé théng co hai khai luong nhu & hinh 2.8b mot bac tu do ong g ¢6 J,
va J, lién h¢ voi nhau v6i he 56 néi cing C,. (3 day J, la momen quan tinh clia roto dong ca va cac
chi tiét n&i véi roto; J; - momen quén tinh cdc phén tr con lai cta he thong. Khi J; nhén momen
My J2 Nhdn momen can Mg, tién hanh giai phuong trinh vi phan mo ta chuyén dong cua he

thong dé xédc dinh gid rj tai (momen) tac dong dén phin tlr dang xem xét cla he thong.
Momen dong 16n nhat xac dinh nhur sau:

ML“ = _-L-_Mhiax]‘(d ' (2.6D)
3+,
& day K, 12 hé s6 dong duge xdc dinh boi qua trinh dao dong, gid tri cua hé s& phu thuoc vao sy
tang cla momen chuyén dong va thdi gian 1, clia sy tang momen chuyén dong trong chu ky dao
dong ty do cua hé thong T, hodc tuong ting v6i thoi gian tang tdc trr hoac thai gian ham ty cda
chu ky dao dong ty do cua he thong.

2n JJ]
‘1‘0: ) [ b S : \ :e; t. ”l] = 0,‘
P C.J,+7,) (/o (trf L)
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D6 lon cla he s6 K, phu thuoc vao dic tinh tang mémen phit dong (moémen chuyén
dong), duge dua ra trong bang tra citu.

Budng cong gid tri K, duoc xay dung trén hinh 2.8c. Ta nhan thay rang khi mémen pht
dong thay déi bat ky thi he sd K, déu nho hon 2. Tren cic dudng cong I - IV su sai khac nhau
khéng I6n, con khi (1/T,) > 2 thi K, ¢6 gid tri gdn béng 1,1. Phy tai dong I6n nhat khi ¢6 dao déng
v6i he s6 K, bing 2, khi ma (t/T,) l6n hon 0.5 thi mémen du trong chu k¥ phdt dong khong déi.
Trudng hop niy twong ting véi sir dung dong co khong déng bo.

Vi vay sau nady khi phan tich tai ddng cia titng co cdu nén dé momen du khéng d6i trong
chu k¥ chuyén dong khong 6n dinh (khi khéi ddng ciing nhu trong qua trinh him).

Mmar.T
M;
M CI Mc
L
ot b
-———to—-—p )
K .‘-—_Ht'n'm“ tHH_‘_.-]
4 a)
—K MM — e K —
18 __\(VI

I |K, =f(A=1/T))
11

L5 T 111
14 xlll.’ IV
;:3’ ,'|<f Kq = f(l;t'rr‘fr = tH'IT)
Ll f ) e e il
o 1 2 3 4 5 8 T ] A

<)
Hinh 2.8. Anh hudng ciia lugt thay doi ciia momen déng frong qud trink
dong hoc khi cé dao dong
a - Ludt thay doi khdc nhau ciia momen chi vén dong; b - Hé théng 6 hat khot heong;
¢ - Gid tri cita hé s6'dong phy thitge vao ddc tink thay doi momen chuyén dong.
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CHUONG 3. CO SO LY THUYET TINH TOAN THAM SO BPONG LUC HOC
CUA CO CAU NANG HA CUA CAU TRUC - CAN TRUC

3.1. TINH TOAN THAM 56 CO BAN CUA TRUYEN BONG CO CAU NANG HA

Tham s6 co ban cla truyén dong co ¢du ning ha can phai tinh todn 1a cong suit, mémen,
t6c d6 clia dong co phuc vu cho viéc tinh chon so bd cong suit dong co.

Momen can cyuc dai phuc vu cho viéc thi€t k€ co cdu him.,
Tir d6 tinh todn dugc gidn dé phu tai d6i véi khodng dich chuyén, t6c do va thai gian khoi
dong ham ciing nhu gia téc cuc dai cia nd.

Pic diém quan trong cita co ¢4u nang ha hang 1a trong tai Q (kg), t6c d6 chuyén dong cla
hang hod 12 V¢ (m/s) theo d6 khi bi€t dugc ty s& truyén i, cia palang c6 thé xdc dinh dugce. Sic
cang cla cdp trén trong toi 1a S, (kG), tdc do dai trén tréng ti 1a Ve = Vi, (m/s), duong kinh
cla cap 1 dy va dudng kinh cla tang quin cdp clia tdi nang 1a D, (m), thi cong suat cin thi€t cia
dong co phai cd la:

Vv SV
e = @Y, _ 5.V , (kW), (3.1)
102v,m, 1021,
trong d6: 7M., - hiéu sudt truyén cla bo truyén co khi;

N. - hiéu suat truyén cla palang (rong roc).

Tir d6 ¢6 thé tra cifu trong s6 tay lua chon thiét bi dién dé chon dong co cu thé vdi e do
dinh mifc 14 ny,. (vg/ph).

Khi trén tang qudn cap dugc quan nhiéu 1dp, dudng kinh ctia tang quan dugce tinh nhu sau:
D' =D, +d, (2m-1),
trong d6 D, dudng kinh ctia tang cdp; m — s8 16p. Néu trén tang dugc quin mét 16p (m = 1) thi:
D: =D,.
trong do6: D, - dudng kinh theo tam cia 16p cap.

Momen quay trén tang cdp dugc tinh:

M_= S°2D“ , (kG.m) (3.2)

a

S6 vong quay ciia tang dugce tinh thong qua t6¢ dd dai cia tang nhu sau:

60V,
= 2D , (vg/ph),

Khi trén tang duge quin nhiéu 1dp thi t6c d¢ nang dugc tinh theo t6c do cua ldp trung
binh. Cic thong s6 khdi dong cha dong co va thong s6 cia bo hdm phai dugc kiém tra theo
momen tuong \ing véi 16p cdp 16n nhat.

Ty s& truyén cla bd truyén co khi duge xdc dinh nhu sau:

o = e (3.3)
n

4
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P& x4c dinh momen c4n thiét duoc 130 ra tir co cdu him, khi tinh todn nhat thi€t phai ké
dén t8n hao ma sat va dua thém hé s& du triy him Ky, thudng duoc chen 1,5; 1,75; 2,0 tuy thudc
vao ché do 1am viée clia cén truc.

Mamen hdm cén thiét dugc tinh nhu sau:
M 2.0
M* = Lelbllg

T

(3.4)

trong d6: i, VA 'y 12 ty s6 truyén v hiéu sudt truyén giffa tang quan cdp clia toi néng va truc clia
co cAu ham. Tinh toan dong hoc & trén gildp ta xdc dinh duoc 14t ca cdc thong s& cd ban cua co clu
va tign hanh dy tinh do bén cdc bo phan cla nd, cdc tinh todn nay Ia cdn thiét dé x4c dinh kich
thudce cia ching.

Pé x4c dinh cdc thong s6 dong clla cd cau nang ha, c4n phéi xdc dinh luc can tinh trong
co cffu, momen quin tinh quy doi cdc phin chuyén dong ctia n6 ké ca tai trong va anh hudng cia
né 1di s kam viéc cha truyén dong khi kKhoi dong va khi ham. Khi biét dugc tdc do trén truc truyén
dong, hoac tdc do khi hdm n, (vg/ph), 1y s6 truyén clia bd truyén co khi iy, ty sO truyén clla cac
paling i,, dudng kinh tang quén cap, tdc 46 nang ha hang thi c6 thé xédc dinh quing dudng chuyén
dong ctia hang hod nhu sau:

Quang duong khi khéi dong:

T.n DTtTT A
s = —> =T (myhay s,; = —>t, (m); 3.5
m T Toi, (O Se T e )
Quiéng duomg khi ham:
z.n D't \%
s, = —2—4% (m)hay s, = —*t, (m); (3.6
1201 i, VR Se = )

Gia t8c cha tai trong duge xdc dinh nhu sau :

Khi khai dong:
n,D’
a = —-zir}”—‘ (m/s?)  haya = Vgfter (m/fs?) (3.1
1201 byt
Khi ham:
n D’
= ——2*&— (m/s) haya = - Vg/ty (m/sh) (3.8
1201 1,,t

3.2. PONG HOC CUA CO CAU NANG HA
3.2.1. Phy 1di déng clia cd céu nang khi cdn clng tuyét ddi

Khi phan tich sir hoat dong clia co cu nang khi can cing tuygt dai thi qud trinh dong chi
y&u phu thugc vao cdp nang. He thong khao sdt duge biéu dién trén hinh 3.1. Hé théng 6 hai Khéi
lugng chinh: mq; 12 Kh6i luong cla roto, cde phdn tir trong co cfu truyén va khdi lugng myg cla tai
trong, he s6 k ddc trumg cho kha nang néi cing.

Mo 1a dong hoc clia cof ciu nang (xem trén hinh 3.1).
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Hinh 3.1. S0 do biéu dién déng hoc cia co cdu ning

Phuong trinh chuyén déng 6 thé viét nhu sau:
d’x d’x |
mﬁT;” + ki(x,,—x,) = 0; m,, thG - k(x,-x) =0 (3.9)

Tur cac phuong trinh nay sé xdc dinh dugc dao dong tu do cia hé théng.

DE tim dugc cdc dao dong clia hé thong cédn thiét phai viét cac phuong trinh luc dong hoc.
Luc phdt dong chuyén dong dat vhiom AT, = Q+ T, , luc cing cha tai trong Q dat vio mg (&
day Q nhén ddu am) nhu vay luc nay tdc déng cling chiéu vdi luc quén tinh.

Trudng hop phd bién nhét ta xem h_rc.du trong thdi gian khoi dong va hadm T,, 1a hang
s0(M,, =M, ).

Ta viét duoc:

X
My dtzTT + k(xTT_XG) =T,= Q+T,; 3.10)
d’x
Mg dtzc - k(xTT_xG) = -Q.
bat X = X1 - X; va bién d6i ta nhan duoc:
d*x d’x, - dx
@ a D oa | (.11
My +mg
mTTmG
Chiing ta nhan dugec:
dz
X f mkx = mQ + . (3.12)
dt? m
T
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Day 1a phuong trinh vi phan mé ta khau bién dang dan héi. Giai phuong trinh ta tim dwoc
ting luc dat ién khau d6 c6 dang:

F' = kx.
Néuvdatmk = p’vam.Q+ T,/m; = q, ta cé:
d’x | ; 3.13
S +pix=gq; (.13)
at

Giai phuong trinh (3.13) duge nghiém tong quit:
x = Ccospt + C, sinpt + g/p’.
Neéu khi bat ddu nang ti cdp & trang thai tinh c6 nghia 1a x = Q/k:

X = Q =C + %
k p
Ta tinh duoc C, :
T
C, = Q_ _q; L FYA
k p km.m
d .
Ef- = - pCsinpt + pC,cospt
Dokhit = 0,C, = 0,tacé:
X = — Tdu cospt + _Q_ + —___T"“ = g + ————T‘m (I—COSpt):
kmm, k k.m.m_, k kmm,,
F! = xk = Q + —L"—(l—-cospt) =Q + T‘,L,——n:l“——[l—cos Mt}
mm,, m, +m, m._ m,
Gid tri cye dai clia P* ¢6 dugc khi cospt = -1
F:mx = Q+2Tdu_ﬂu__ (314)
mg+m;
Khima T, = ¢4Q, thi:
Fo = Q(l+2p, —T0_) (3.15)
mg, +m,,

He s6 Ky = 1 + 2¢,ma/(mg + myy) xé4c dinh tinh dong hoc 16n nh4t khi nap tai cita khau dan héi,

trong diéu kién nay tai bit ddu tai thdi di€m khi day cdp da cang hoan toan. Khi cospt # -1 ta ¢6
thé dé dang tinh lyc tde dong tai bt ky thdi diém nio.

3.2.2. Phy tdi déng ¢6 tinh dén sy bién dang cta cén fryc kim logi

Phu tai dong tdc dong vao két cdu clia thép ciia cdu truc tao nén qué trinh dao dong va gay
ra bi€n dang. Ta cdn phan tich hién trong niy nhim tinh chon thiét bj ciing nhu co cau didu khién
va cdch thitc van hanh.

Xét he théng voi ba khéi lugng lién két duge trinh bay trén hinh 3.2.

C6 thé don gian hod bai todn vi Iy do rang d6i voi cd cdu nang ha khéi luong mq I6n hon
rat nhiéu so véi mg va my da quy d6i vé truc dong co. D2 d6 ngay ca khi ¢6 dao dong manh cha
cdn va tai trong ciing khong anh huéng nhiéu dén sy lam viéc cia déng co. Mémen quan tinh trén
truc ddng co truyén dong duoc tinh :



2
JO;—{'}‘ + Malx (3.16)
loyx lotx
Hé théng nhu & hinh 3.2, bao gém hai bac ty do, vi vay d€ khao sdt don gidn va thun tién
ta coi khoi lugng cha tii trong mg, cia cin My théng nh4t nhu mot khéi lugng m. Thyc nghiém chi
ra ring viéc don gian hod nay gy ra sai 56 khong 16n bé&i vi trén palang tdi dao dong tht ddn rét
nhanh.

XrT

TT

N M L‘x
@‘3——[/ 5 2%,

G

Hinh 3.2. So d6 déng hoc ciia co cdu ndng khi cé xét dén do udn cia cdn
theo ba giai doan

Chung ta khao sdt qud trinh nang tai trong cho phép. Giai doan thit nhat tir sau khi déng
dong co cho dén khi cang cdp. Tha hai t&t ca cdc co ciu tham gia hoat dong cho dén khi hyc trén
moe tang tit ¢ dén Q = mgg. Giai doan thit ba la giai doan nang tai.

Dé tim céc thong s6 cha qud trinh dao dong, d4u tién ta x4c dinh qué trinh dao déng tr do
theo phuong phip Lagrange (3.17), ta x4c dinh duge cdc dao dong ty do cua h¢ thong, cdn khi v&
trai bing luc (momen), thi xéc dinh duoc dao dong cudng bic.

Pé vigt phuong trinh Lagrange:

dw, _ oK oW, _4 (3.17)
dt ox ox

cin phai biét dong ning W, va thé nang Wy cla hé thong.

Phuong trinh trén dugc viet trong hé toa d6 chung x cho co ciu nang c6 cic dich chuyén
x, cha trong luong cén my véi hé s6 cing k,.

Pong nang cla khai lugng my duge xdc dinh nthu sau:
W, = E‘L[_dxx 2
o2 Ut
Thé nang xdc dinh nhu saw

2
W, =k,

2
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Khi dé:

Wy oW,
Xy _ mde ;“d_ x| _ m, d*x, ;
dt dt “dt| dt dt’
oW, _ o oW, _ KX,
ox ox
Phuong trinh Lagrange dugc viét nhu sau:
) 2
dXK dXK'l'pZXK:O.

m, e +k x, =0hoac e

Pay 1a phuong trinh chia cdc dao dong tr do diéu hoa. Nghiém chung cua phuong trinh ¢6

dang nhu sau:
Xgo = C,cospt+ G, sinpt = A sin(pt + 5);

’ k . .
trong do: A - biendo, p= —K _tdn s6 géc clia dao dong tu do; & - gbc pha dau.
mK

Hang s& tich phan C, v& C, hoac A xéc dinh theo diéu ki¢n diu:
t = 0; x¢ = O dxg/dt = 0.
D8 xdc dinh duoc dao dong cudng bic do luc P gay nén cdn x€t dén gid ti khic nhau cua

né d6i véi cdc giai doan khic nhau cla quad trinh nang.

Phuong trinh chuyén dong (Lagrange) trong trudng hop nayduge viét nhu saw:

d'x (3.18)

K dtzK +k x, =P

Luc P c6 thé tim duoc & moi thdi diém t trong giai doan thit hai khi t6c d¢ nang 12 V:
X¢ = V. dx/dt = V; dx /A2 = 0;

Dang ciia phuong trinh chuyén dong nhu sau:

P = kx¢ = ke VoL (3.19)
¢ thi diém t, nhac hang 1en khoi mat dat (¢ = ) P = k¢V.1, . Trong thdi gian d6 P
mgg = Q, vdi mg - tai trong; Q - trong hc.

Tir nhitng phuang trinh dé 6 thé x4c dinh thai gian cho giai doan thit hai:

t —_ mG'g
-l _- .
k,V
Doan dich chuyén ciia co cdu:
mg.g_Q
X =Vt, = = = }
K ] Kg kg Yer

trong do ycr - su udn cong do phu tai tinh.
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Trong giai doan thit ba:
P=0Q = mgg

Khi coi cin va tai trong 1a mot trong lugng déng nhdt m = Mg

v&i nhau thi phuong trinh vi phan mo ta chuyén dong c6 the viét nhu sau:
d*x d’x
m—=x + kx, = m hoac £ + p'xy = 4-
reai a D
v
g = Sk g = Mog= ——e—g
m m m, +mg

Nghiem chung cia phuong tiinh (ché § X¢ = /P

. =Ccospt+ C,sinpt + -;—12- ;

dx .

#dtL — —C psinpt + C,pcospt.

Tién hanh xéc dinh cac

tgc 4o dich chuyén dxfdt=V.

hing s¢ theo diéu Kién diu: Khi t = 0, sy dich chuyén xg

Thay céc gid trl vio ta dugc:

Xg & YCT = C] + -clz-,suyra: 'C1 = yCT _— ;2_:
s v

de =V = Czp,suy ra: C2 - —.

dt p

Do do:
V.
Xy = (y et -C%-lcospt 4+ —sinpt + —q-z— ;
P p P
véi p 1 thn s8 goc clia dao dong tu do.
Tién hanh bién déi ta co:

V.
X, = Yercospt + %(lﬁcospt) + —sinpt =
P p

V. :
=Yc{005pt+ zq (l—cospt)l-k#smpt . (3.20
' P¥er P
Vi
___(_1___ = ——-—-—'_'mG.g -IP'-———-—kK =1
P Yer m, +Mg k, mg.8
Thi:
V. X .
X, = Yo + - SINDL, Con dd:;“ = —Vpsinpt.

P

+mg chuyén dong cung

Yer Va
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Vi i & trén méc bing tong cha tai tinh va tai dong, con gid tri sin thay ddi tir +1 dén -1

b
Pd - Q+—Q—d XK = Q[l_lﬁsn‘lpt]’
4
Con khi sinpt = -1:

P = Q[HYJ’_] = Q(ni __k—K——] = QK. (321
g

Tai trén cin:

nén:

m,.g m

T + Kk+ Mg V.psinpt] =

K

_ mG.g{H&:_m_s.iﬁsmpt] ol s (1 . &]Lﬁsinpt |
mg g mg,,; g
- Q{l + 3[1 . ﬂ - QK!. (3.22)
g mG mK. + mG

fl

=

ES

e

ksl

I

-

=
——

e

3

+
| <

w

2.

.=

-
e

I

-

x
L
=
Ead

Cdc hé s6:
Cho méc:
v k
K =1+ — |—"— (3.23)
g \m, +mg
Cho cin:

A% '
K: =14+ — __EK__.( +_nﬁ<_] (3.24)
g mK+mG mg

Céc he s6 nay xdc dinh kha nang dong clia qud trinh nang cho trudng hop qud trinh ndng
bt ddu tir thoi diém khi dong co dd quay di ¢ do.

Phuong phip diéu khién cén truc kiéu ndy c6 thé luen duge ap dung, mac du theo nguyén
tc van hanh cdn phai cang cap nang rudc sau d6 mdi nang hang trong khi t6c do dong co tang
d4n dén dinh mic. Cic phan (ng dong nang khi dd s giam ddng ké. '

3.3, MO HINH NHAN DANG MOMEN CAN CO cAU NANG HA HANG CHO CAN
TRUC
3.3.1. Khdi quét

Pidu khién hé thong truyén dong dién wr dong sit dung trong cn truc hién nay thuomg
duge x4y dung theo nguyén tic he kin. Téc d¢ cong nghe duoce thiét k&€ nham muc dich thdéa man

. .

yéu cdu béc x€p moi loai hang hoa. Diéu khién co ciu quay cdn truc thudc dang hé¢ thong quédn



tinh 16n, t6c do bién déi cham. Trude day k¥ thuat diéu khién con nhiéu vin dé han ché, he thing
didu khién thuong duoc xay dyng theo dang SISO, ngay nay k§ thuat diéu khién vai sy trg gitp
cita mdy tinh, cdc thiét bi diéu khién kha trinh PLC di dugc (ng dung phé bién. Thiét bi bién doi
cong suat phat trién voi k§ thuat diéu khién tién tién, mo hinh todn dong co khong dong bo duge
nhan dang vi img dung trong cdc bién tan diéu ché theo do rong xung (PWM). He thong diéu
khién x4y dung la hé théng nhieu dau vao ra (MIMO).

Céc hé thong diéu chinh t6c d6 ¢6 tin hieu diéu khién duoe téng hop thuc hién theo yéu
cau cong nghé boc xé€p hang hod. Tin hiéu diéu chinh moémen cho cdc hé thong truyén dong dién
tu dong ma hé théng s dung bi€n tin PWM - Bong co khong déng bo, hé théng st dung phu tai
déng - dong co khong déng bo roto day quin hoac dong co dign mot chiéu ¢ cuén néi tép kich
tir doc Jap nhat thiet phai dugc 16ng hop dé di€u khién momen déng co cho ciu tritc cu thé cha cdn
truc.

3.3.2. M& hinh nhén dang mémen ¢dn cua co cdu ndng ha hdng
Dua vao oo s& 19 thuyét vé tinh todn cdce co cdu cdn tryc da duge xay dung. Mo hinh nhan

dang momen can cho co cdu nang ha hang cho cdn truc khong tinh dén bién dang cla cin bidu
dién trén hinh 3.3.

-

Conslant Momen can dime

I

Constu |

Hira luyng giic

Constant 3

Hinh 3.3. M6 hinh nhdn dang momen cdn ctia co cdu ndng hg hang

3.3.3. Dac tinh médmen cdn cla co cdu ndng ha hang

Nhap cic thong s6 ky thudt cia cén truc cu thé cho mé hinh nhan dang moémen can, chay
mo hinh nhan dang trén Matlab véi cde tai trong, diéu kién sic gi6 khdc nhau, (ng véi goc
nghiéng nhét dinh. Pac tinh nhan duoc biéu dién trén hinh 3.4. Thdi gian mo phong trén hinh 3.4a
13 2,5 s va trén hinh 3.4b la 10 s.
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CHUONG 4. CO SO LY TpUYﬁT TINH TOAN PONG LUC HOC
CO CAU DI CHUYEN CUA CAN TRUC - CAU TRUC

4.1. TINH TOAN DONG LYUC HOC CO CAU DI CHUYEN CUA CAN TRUC

Co cdu di chuyén ¢6 nhitng thong s6 dac trung cho chuyén dong 12 luc can trd
chuyén dong F,, t&c dé d1 chuyén V, (m/s), dudng kinh cua banh Dy (m), va cong sudt dinh
mic can thiét cha dong co truyén dong la:

o Fﬂ V“
102n,,

trong d6: M., - hiu sudt truyén coa bd truyén ndi v6i truc dong co, cho phép luya chon ddng
cd cu thé véi t9c do dinh mic déng <o la ny,.

4.1)

Vi sy can trd chuyén dong phy thudc vao chit lugng dwomng di, nén co cdu di chuyén
can phai tinh todn vdi cdc gid tri toc do khac nhau.
Vi téc do di chuyén 14 V, thi s6 vong quay cin cho bdnh, hodc banh xich v6i dudng kinh
banh D, 1a:

60V
n, = {(vg/ph). (4.2)
n.D,
T¥ s6 truyén cta bo truyén co khi duge xic dinh:
N «
lM =—. (43)
nK
Momen cén thiét tao ra trén cdc banh:
D
M, =F —2L (4.4)

Céch tinh lyc kéo theo cong sudt dong co truyén dong duge diéu chinh bing cdch
tinh lyc kéo theo do bam, bai vi do bdm cha cdc bo phan chl yéu cua truyén dong véi mat
phing dutmg di, T xdc dinh bang he s6 bim p, T = f(u1) khong thé nhé hon lyc can chuyén
dong F,. vai hé so du it bam ke (k¢ thuong chon bang 1,2):

k.F, < T. (4.5)

Momen quay va ty sé truyén tuong dng v6i van t6c di chuyén dinh muc trong cic
didu kien binh thudng cha dudng. Do vdi su di chuyén trong céc diéu kién khac, binh xe
cin phai quay véi t6c d6 khdc duoc xdc dinh tir luc can chuyén ddng ting vGi diéu kién da
cho va st dung toan phan cong sudt dong co.

Khi xdc dinh ty s6 truyén va luc can chuyén dong cdn dé cip dén che do di chuyén
sau:
a) Chuyén dong trén dudng 16t bang phang,
b) Chuyén dong trén dudng t&t c6 do doc 16n nhat.
¢} Chuyén dong trén dudng x&u bing phang.
dy Chuyén dong trén dudng x4u cé d¢ doc 1on nhat.
¢) Dudng di ¢é céc ho tring.
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D31 v6i cdc cdn truc nhét thiét phai dugce tinh todn cho moi loai dudng chuyén dong ciing
nhu tinh todn cdc ch€ dé him. Khi tinh todn cdn truc chuyén dong theo dudng ray thudmg tinh
trong diéu kién b} 12 dt cho qud trinh khai thic van hanh cén truc. D& vdi cdn truc di chuyén trén
dudng sat nhat thiét phai tinh trong diéu kién dudng di chuyén theo a), b). Déi véi can truc di
chuyén bing banh 16p bom hoi, c4n truc banh xich phai tinh t4t ca cdc ché€ d¢ trén, trong do ché do
b) va ¢) co thé hop lai.

Khi tinh todn chuyén dong cho cdn truc cdn chi ¥ tdi momen quédn tinh cha né &
dau giai doan khdi dong vi trong luong cla cin truc rit 1dn. Ddng th&i phai tinh dén kha
nang qui tai cha dong co dién trong giai doan khai dong.

Ché& do him cha cdn-truc cdn duge kiém nghiém & dudng déc khi can truc chuyén
dong di xudng v§i van tdc dau qud trinh him 14 16n nhat.

Néu sy can trd chuyén dong clia cin truc trong cdc diéu kién dudng sd khdc nhau

la:
F. F. ..F.. (4.6)
thi viéc tinh toan t6c doé chuyén dong va s6 vong quav cho b6 truyén dong nhu sau:
V' = 102Pn, .60V @7
! F “ D, '
60V"
v - ID%P.HC , "= (4.8)
E" 7D,
102P. 60V
V= ni=- - (4.9)
F 7D,
Ty s& truyén cén thiét la:
" D.,. .
if = Tee = T p AR, (4.10)
n, 6120Pn,
ii, =A.F’ (4.11)
ii, =AF (4.12)

Cac ché& d6 ham duge xac dinh tir cac diéu kién nhu san:

a) Giit cho cdn tryc cling véi tai trong khong chuyén dong trén dudng déc 10n nhit va
cé su can trd nho nhat véi hé s6 du triv FI,H ~ 1,1+ 1,25
b) Him tir tir cdn truc véi t6c do chuyén dong 1on nhit trén dudng t6t ¢6 do ddc lén
nhit.
Néu su can r& chuyén dong nho nhat F* 1, t7 s6 truyén i, va hiéu sudt truyén
Ny thi mémen hdm cédn thiét la:
Cho diéu kién a):
WHD ¥
MH —_ n - an K: :

¥ (4.13)
Cho diéu kién b):
H '
D
M < Fa Dilly e (4.14)
M
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trong d6 F' = f(1u), V61 ty - thoi gian him dugc xdc dinh tir quang duong hdm cho phép:

Vit
g, =—" 4.15
5 ( )
va gia toc ham cho phép:
28
a=—+ (4.16)
tH

Su gidi han trén cia thoi gian him la do khong ¢6 su trugt cua banh xe cdn truc
trong qud trinh ham.

Luc can giita cdn truc va dudng:
T =) = G B 4.17)
trong d6: Gy, - rong lugng cén cau.
y - trong lugng tuong d6i caa phdn bim cta cin cdu véi trong lugng toan phan:
it- heé s6 bim cia cdc phén tir di chuyén v6i mat duong.

Piéu kieén khong ¢6 sy trugt ¢6 thé viét dugc:
F, o= f(ty) < T = f(p)- (4.18)

Ta thiy ring qud trinh chuyén dong va qud trinh ham phu thudc vao FM - sy can
1r&r chuyén dong v hé s6 bam u. :

Tu nhitng biéu thiic néu trén cho phép xdc dinh tat ca cac thong s& ctia co ciu di
chuyén clia can tryc tuong i nhu di phan tich trong tinh todn cho co cdu nang.

4.2. Luc can di chuyén cua ¢én tryc

Luc cin ma cin tryc phai khic phuc trong chuyén dong F, la mot ham cha trong
lyc cita cdn true G, trong tai nang Q, luc can cua gi6 P, , cdn truc chuyén dong véi goc
nghiéng «” nhu ¢ hinh 4.1 va luc can qudn tinh P, trong 1hdi gian qua do. Néu coi he SO
can 1rd chuyén dong bang @ c6 thé viél duge:

F, = w(G+Q)coso t (G + Q) sina + Pyig + P, (4.19)

Diu cong tuong tng vdi qua irinh di chuyén lén ddc, ddu trir tuong ang val di
chuyén xudng doc.

Néu coi luc can la tong cédc trong luc thanh phan (G + Q)cosa, nhan dugc dac
tinh lyc can chuyén dong riéng hay lue kéo riéng cdn co:

F . .
T= * = F % tga £ .+ , 4.2
(G + Q)cosa g Pos T Pu ( '

P,
U

(G +Q)cosu

truc va cha hang hod, con P, la quan tinh tuang doi cha tal.

trong do puc = =f(F,) 1a 4p lyc gi¢ tuong doi trén mot don vi dién tich cén

He s6 can m phu thudc vao loai cin cau va trang thai dudng di chuyén.

Dé6i véi can truc chuyén dong duoge trén dudng ray dac biet thi luc can téng duoc
viét nhu sau:

49



F=F +F +F, +F, 4.21)

trong d6: F, - luc can khi binh xe lin trén ray;
F; - luc ma sdt & ngéng truc ;
F; - luc can xuadt hién giita mat ddu va 1ay ;
F, - lyc cdn xuit hién & doan dudng ray vdng cung.

{Jcos.

S

C\C\

1

b} AN

Hinh 4.2. So dé xdc dinh luc cdn trén cde bdnh ctia cdn cdu

Hai thanh phan lyc can ddu F, F, ty 1é vo6i phu tai trong hanh trinh cia cédn truc,
nghia 12 ty 1¢ v6i khoi luong cdn truc va tii trong. Thanh phdn thit ba 12 luc can t8ng cic
lyc can cita cdc thanh phan ma sat. Thanh phdn niy rat khé xdc dinh dugc theo 1y thuyét.
Vi vay d¢€ tinh todn dé dang ngudi ta thudng dua vio mot hé s6 k, do d6:
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F = k(F, +F)+F, (4.22)

F, phu thudc vdo bin kinh cong R cha dudng ray va dugc tinh binh quin la
0,05(G + Q) . "1 o . . NP
__R——. Né&u G, - 4p luc cla binh vdi ray, D, - dudng kinh ngoai cua banh bang m, f
= 0,0007 - hé 56 ma sit cha banh va ray, r - ban kinh clia ngbng truc bang m, p - hé s6 ma
sat gita ngbng truc va banh (p = 0,1 khi st dung vong bi diia, p = 0,01 khi ding vong bi
tron), theo hinh 4.2 ta c6:

E = %’—f E = Q%E ; (4.23)
2 2
Do dé:
2 0,05
F = Gu[ﬁ- K(f + o) + —R—} , (4.24)
Heé s§ can tré di chuyén:
po B oK 902 (4.25)
G, D R

Heé s6 k phu thuoc vao loai banh va két cdu cha tirng loai cén truc thudng cho trong
cdc bang so liéu thuc nghiém.

Géc nghiéng cha dudng ray thuong la o < 0,5° (tge ~ 0.01). Khi dudng ¢6 chét
leong t6t va tuong doi bang phéng thi rga c6 thé giam tir (30 - 40)%.

Luc can trd chuyén dong d6i véi cdc cdn tryc trén duong sit ¢é thé coi nhu gém
hai thanh phin:

F = Fyg + Frr, (4.26)
trong d6 luc can trd chuyén dong thudng cho trong céac s6 tay tra chu.
14+0,2V?
Ty = 0,001[0,65 —t 0,0002\72) X
Yo
o~ O 4.27)
R

trong d6: V - t6c d6 bang m/s; q, - tai trén truc bing T; R - bdn kinh cong bing m.

Khi tinh todn cho lam viéc trén dudng nhdnh véi t6c do thdp, dimg nhiéu c6 thé
chon @ I6n hon : @ = 0,003.
Khi bdn kinh cong khoang R = 50 m thi: wyp = 0,015,

Géc gidi han lén ddc cha dudng sdt o = 1,5° (tga = 0,025). P9 dbc cla dudng sat
thudng dwoc viét & dang phan nghin 7. Khi: tga = 0,025,1 = 25%.

Tinh todn cho co cdu di chuyén bing cip duge bidu dién trén hinh 2.1d, thudng sk
dung cho cdc cdn tryc ¢ xe trugt chay doc dugce kéo bang cap:

Fc = F, + Fy + F,, (4.28)
& day: F, - luc cén chuyén dong duge xdc dinh theo cong thic chung cho cdn truc khi
dudng di chuyén nghiéng, phu thudc vao su uén cha cdn (o = 1,5% tga = 0,025);
F, - hiéu sitc cang cla cic nhinh cdp nang tai tic doéng lén xe con, nghia la:
Fy = S, - S; F,, - luccando sy vong cha cdc nhanh cap kéo nhu trén hinh 4.3a.
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e
F,

7L&<

St

Hinh 4.3. S dé co cdu di chuyén thice hié¢n bang cdp kéo
T'inh todn huc kéo khi nang: b - Khi di chuyén bdng thiét bi kéo thiiy lie

a -
Sitc cang cha S, v S ta ham cla tai hitu fch. s8 lrong rong roc, do vdng cha cdp va
hiéu sudt cha bldc .
KV hig¢u stic cang cla cidc nhanh cap dé tinh ting phan di dén tréng 101 bang S, S,
S...... S.;, S., v6i hieu suat cha mot blée n, cé thé viet:

Sz = Slnh; S-‘ = szh1 Teroe Sl-i = Sini-zh; Si = Slni-!hs
Do dé:
S - 8§ = Sl - T]Ih-_]).
Mat khdc:
Q+q = S, + S.+ ...+ S, = S, (. + nlh + +.r|i-2h ).
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Do dé:

. Q+a
ST 2 -2
Ty + Mg +o-F Mo
Suy ra:
1__ -1
S, =S, =(Q+Q)-—-_—-—-—-1%-—'—i—_r,
N (1+1, F M e+ 1 3
Nhu vay téng i - 3 cha cac thanh phin ddu tién v¢ hinh hoc s& bang:
2 i 1-_11,‘,2
l+n,+n, -t = X
1-mn,
Cudi cung 1a s& nhan duge:
(1— 1—n"
F, =5, -8, = (Q+q) _'_'n‘—'—'_'_h)( ,-_?b ) . {(4.29
T'm(l_rlb )

xuong duge xdc dinh nhu sau Né&u h 1a do vong, do
& day [ 1a do dai cua dau cdp va q, la trong luong cua
i diém C cé thé viet nhu sau:

Sy can tra do cdp kéo vong

vong c6 thé lay bang (0,01 - 0,02},
do dai dau cdp, thi phuong trinh momen 2
L q L L + W, h=0
h 2 ’2 - +

qk 5 4 up

Suy ra:
F : (4.30)
np qk Sh - .-

Cip kéo xe con cdn gill & trang thai luon cang vi do su gidn dan hoi va quédn tinh
xhi kéo, cap sé mat do cang, Xe con & chuyén dong khong déu (bi giat cuc). Dé cap dugc
gilr cang rong roc ddu céap cdn duge ireo dan héi. Luc 1o xo duge tinh:

P > 2F,.. (4.31)
Hanh trinh 1o xo cin dam bao d4é ¢6 thé b lai d6 gidn dan hoi theo thoi gian lam
viéc cla cdp, va duge xédc dinh theo dinh luat Guka:

2K/
Al=—— (4.32)
EF
& day: EF-4d0 cling cla cap ;
2! - d6 dai cip toan phan khi xe con & phia ngoal.

yén xe chay doc can ¢6 kho khan hon.
yét v6i quang dutmg di chuyen
{, con hanh trinh cla tay bién

dy thiy luc d¢ di chu
da cilp, van dé dugc giai qu
i dutng dich chuyén 1a

& can truc st dung bo d
Nhung tng dung cdch mac cdp
twong d6i dai (hinh 4.3). Néu do da
1a I, thi bol s6 can thiét 1a:

R .
l'!IU
Néu lyc trén nhdnh cép kéo 1a ¥, , thi luc trén bo ddy thiy luc la:
po= bl (4.34)
Lith h ? .-
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& day n.- hiéu suit cita bo boi.

P&i v6i cén truc chuyén dong theo dia hinh (bdnh xe bom khi, hay bdnh xich) thi
luc can duoe xdc dinh theo loai dudng ma cdn truc chuyén dong.

Céc cdn truc cdn phai cé t6c do dé vugt qua cdc hd triing cia mat dudng vdi goc
o= 15" tgex = 0,268.

Phu tai quén tinh ¢6 thé dugce xdc dinh nhu sau:

FU” = m.a (4‘35}
¢ day m - khéi lugng; a - gia toc.

Khdi luong quin tinh cha cdn tryc 13 tdng khéi lvgng clia cdn truc va khoi lugng
tai trong:
G+
m, = Q (4.36)
g h
va khdi lugng clia cdc phan tir chuyén dong cila dong co va bo truyén co khi m,,.

Khei luong quan tinh thudng khong duge tinh toan cho cdc céan truc dung dong cd
dot trong. P6i vai cdc cdn truc dung dong co dién dé truyén dong cho cac co cau dich
chuyén quén tinh clia roto va cdc co cdu duge khic phuc boi momen du ctia dong co.

Vi vay phu tai quén tinh khi chuyén dong c6 thé duge tinh nhu sau:

G+Q
F= a
g
Phuy tai quan tinh riéng:
G+ Q _a
T Y6+ g

Khi cédn tinh todn céc thong s6 qudn tinh khong chi riéng cho can truc ma ca he
truyén dong c6 thé lam nhu sau:

N¢u mémen quédn tinh phén quay cha dong co va cic co cdu la k,J, kg.m.s® (véi he
sd k, = 1,1 = 1,2 tinh ca mémen quin tinh co c4u ndi t6i phin quay cha dong co), dong
nang cua hé:

VS -y 1 LA
2 2x30°
Khé1 lugng quan tinh m, quy 4di theo khdi lugng can truc, chuyén dong v6i van
téc v (m/s) c6 thé xdc dinh 1t phuong trinh can bang déng ning cd llnh t6i tdn hao ma sét

xdc dinh boi hiéu sudt clia bo truyén co khi n:

2.2 2

mn m,v
k.a ==

A5 900" 27

Suy ra:
ann

m,=ka kG.s*/m).
»TRAS G5 KOsTm)
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Khin=0,9:

m, =K a——:—-,
T 00y

Phu tii quédn tinh trong thisi gian tang to¢:

G+ 2 .
FU”=(m1+m0).a: ———9—+ij n - 12 (kG). 4.37)
g 100v

Phu tai quin tinh don vi tuong doi :

. _(m+my)a_a k.Ja n’
WA G+Q g G+Q 100V’

Luc can chuyén dong riéng cho cdc cén truc thuong duge cho dudi dang bang. Vi
ty s6 truyén clia cd cdu dich chuyén ty 1¢ thuan vdi luc can dich chuyén, ving chuyén dich
téc do trong giai doan chuyén dong on dinh cdn thay déi trong khoang:

- .Cén truc banh hai = 6,3;

- Cén truc banh xich = 5,2.

4.3. DPONG HOC cUA €O cAU DI CHUYEN

Trong qué trinh qué do, chuyén dong cla co cdu di chuyén s& xudt hién phu tai
dong do sy dan hoi clia hé truyén din. Qud trinh 46 s& duoc khao sat khi khong tinh tdi su
dao dong cla tai trong treo trén méc va ca khi ¢6 su dao dong ciia tai trong treo trén maoc.
Trudng hop thif nhit twong ing vai khong ¢ tai trong treo trén moc hodc ¢6 tal trong treo
{rén méc v6i day treo ngin.

4.3.1. Phuy t&i dugc treo trén day ngdn

Trong tinh todn k¥ thuat thutng sir dung phuong phap gin ddng, khoi luong cua tal
trong mg coi nhu duoc néi cing vdi trong tai cua cadn my. Hal ta1 trong dé coi nhu théng
nhat thanh mot tai trong m. He théng khao sat ¢6 dang nhy trén hinh 4.4 gop lai con hai
loai khoi lugng, khoi lugng m quy vé bdnh xe, khoi lugng cla roto va cac phan tir quay
clia cO c&u mqy cling quy vé banh xe. Cac phin tir ghép ndi ¢o khi nhu cdc truc, cdc khdp
dan héi 1 cac khau dan héi vdi 40 cing chung Ky Tai thoi diém t, dich chuyén khoi lugng
Mo 12 Xp, dich chuyén khdi lugng m 13 x.

Phuong trinh chuyén dong duoc viét nhu sau:

d’x
m_ 5 +(x, —xk, =0; 4.38
aw Xk, (4.38)
d’x
m -——1—+(xrT —x)Xk,, =0; (4.39)
dt

55



Hinh 4.4. So do dong hoc ctia €0 cdu di chuyén khi trong tdi ndng dugc treo
trén ddy ngdn

Giai cdc phuong trinh nay sC xdc dinh dugce tdn s6 dao dong do cia hé thong. Dé
séc dinh duge dao dong cudng birc clia he thong thi v€ phai cla phuong trinh chuyén dong
cdn phai viét théem lyc dong hoc, duge xdc dinh bing chinh momen dong clia dong co cho
céc phin tlr quay clia cg cau. Con dai véi cdn truc bang luc cén dich chuyén, luc gia toc
quy vé banh xe la ham <5 momen di chia dong co. Néu coi no khong ddi tuong dang vdi
truong hop ve trén hinh 2.4d, tuc nay la T, con lyc can tinh chuyén dich la F. Nhu vay fuc
dac trung cho momen toan phan cua dong co bang 1T + F. C6 thé vigt dugc phuong trinh vi
phan mo ta chuyén dong xac lap cho timg thanh phén khoi luong nhu sau:

51*)(.1_[.

?

g ST (X -0k, =TT

3

d'x
m ) + (X —x)k, =—F.

Nhan phuong trinh thé nhit voi my, phuong trinh thif hai v§i mypy V2 rU phuong
irinh thit nhét cho phuong trinh thir hai ta co:

d*x.. d'x ) m+m
[ i K]J‘”)

LMy
T+Fm Fm T m+m..
:(——')—'+——i=—'—+F—'—i_
M MmNy M Mg m.m,

Cac phuong trinh vi phan d6 xic dinh su bién dang X - X cia khép dan hoi, do do
luc F, # Ky (xyr-x)1a 1ai ctia khép do.

. . .. mAmy . oo T M+ My
trong d6: xyy - x bang k. Khi ky hicu: T Tk, bang p’ va ——— +F——— bang
Moy My m.my,

q thi viét duge dang phuong trinh don gian:
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dzx0
——=+pxg —q=0
dt?
Nghiem téng quét clia phuong trinh c6 dang:

xg =Cjcospt +C, sinpt+£2-.
P

Tién hanh xdc dinh cdc hing s6 theo diéu kién dau.

Trong thoi gian ddu twong Ung véi su chuyén dich cia cic phin tir duge ndi ti€p
xic v6i nhau vd momen can bang monen can bén ngoai khi téc do bang 0. Do dé khit

Ova(xr - X)ky = F,ta tinh dugce:

F q
C=—-—+:;C,=0
! Ky pz :
Cu6i clng ta cé:
F ¢ q
X, = Xqp —X =| —— ——> [cospt +—F
4 TT (kM pz} p pzv

& day p 1a tdn s6 dao dong:

W
E = kM(XTT -X)= km[r - ;qi_]cospt + kM p&f = Weospt + kM I)q? (1=

M

Thay gi4 tri q vao biéu thic trén ta cd:
Tk, FWK, m+m,
m.m

F =TFcospt + Pr T (1—-cospt) =

1

p

Tk Fk, m+mg
M_(1-cospt)+ Feospt + M ———T-(1-cospt).
My P P MMy

Khi thay p? vao thanh phén thif hai cudi cing chiing ta nhan dwoc:

. = j—‘k—'%(l —cospt) + F;
mTT

Khi cospt = -1 thi lyc dat cuc dai:

AL GRS
™ Mygrp m + Mqy
hoac
F _=2TA +F,
Vi

m, +m
A = k G

cospt) .

(4.40)

(4.41)

(4.42)

Qua céc biéu thiic trén chiing ta thdy rang, dé giam dugc luc dong trong cdc co cdu
di chuyén cdn phai ting kh6i lugng myr, vi vay phai ché tao puly cho phanh dai lon.
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4.3.2. Khi cb sy léch cua tdi trong hang hod theo phuong thdng dimg trong qué
trinh qua dé

Trong giai doan tang t6c ban ddu tai trong chua kip dich chuyén nhu & hinh 4.5. Sy
dich chuyén ciia cdn v6i khéi lugng my va khoi lugng cha phdn quay mqy bang xg, su dich

chuyén clia tdi trong mg treo trén cin l1a xg, lyc qudn tinh coi nhu khong doi.

Phuong trinh vi phan mé ta chuyén dong clia cdn va tai trong nhu sau:

d'x,
(m, +m, )=+ mog1gy =T, (4.43)
m (dlxN _dzxﬁ]__m t (4.44)
L de de «BEV |

N&u do 1éch nho ta c6 thé vidt duge:

XG
tgy =

vGi ! - do dai treo hiing hod.

VAL Y —
/<| J'T\ _
. k|- T
‘
/
— L~ 1
m, 77
L
m_g*tg¥ s
m
T m g
G
T ! X,

2
d xg mg g T _0.
aw e s
t my + My my + Moy

_d'X}K +_d-$+§x(j =0.
dt” dtm

Cong cic phuong trinh trén véi nhau ta co:

d’x,, .
_'X-,_U‘FE 1+-L XG=4T"-— ,
dtv My + My my +Mmy

dsz

di?
vGi tin s6 dao déng cUla tai trong:

hoac:

"'szc; =q-
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szg[H_m_c_)
! m, +m

Nghiém chung clia phuong trinh cé dang:
xg =C, cospt +C, sinpt +i2
P

Diéu kien ddu: Khit = 0, x5 = 0, (dxg /dt) = 0. Do dé:

XG:Cl+q.suyra Cl=_q;C2=0
: 2 pz
Cu6i cling ta nhan duge su dich chuyén cia tai:
Xg = -icospt +3 i(l - cospl)-
; 2 2 2
P P
hoic:
Tl ’ : m_
X, = I —cos g +—E |t . (4.45)
g(m_+m_+m,) / m, +m_

Su léch 16n nhat khi:

cos g 1+$-— St=-1,
1 m, + Mo

B 2T
g(m, +mp +mg)

(4.40)

XGmax

T6e do chuyén dong cha tai trong:

dt p g(m, +m_+m )Y/ m _+m, [ m,_+m

{ . lgm +m, +m,
=T xs§in |2 L5 -0 6¢

Nhu vay qua cic coéng thic cho thdy ring idc do cla tai trong ty 1€ vdi luc dong va
ngoai ra ty 1& vdi can bac hai d¢ dai cdp treo.
1
d'x, _ T . om, gx
d m +m_. m +m_ 1|
D& 1am sang td su dich chuyén cla cdn truc thay gid tri x; vao phuong trinh dich
chuyén cin truc ta cé:

. =q-Bx,

dx, =q - B—q; + Bizcospt;

dt’ p p
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dx

L =gt - B%t + Bﬁ;sinpt + C,.

dt p p
Khit = 0,x¢ = 0, (dxc/dt) = 0,dod6: C, = 0,
t? g t’ q
X, =—-B—-—-B—=cospt +C, -
K q2 pz 2 p4 p L)
Khit = 0,x¢ = 0 vaC, = B(q/p*),

Do d6 su dich chuyén:
2 tl
X, =qt——Bi—+B-qT(l—cospt),
2 p' 2 p

voi:

__ T B= m, _g'; »_gm +m.m,
m, +m,_ m, +m_ [ [ m +m,_
T6c d¢ dich chuyén (dxg/dt ) dd duge xdc dinh & trén.

4.3.3. Khi tdi trong dugc treo bang day cé 46 ddi dang ké

Béi voi rudng hop Khi tai trong duge treo bang cdp dai thi nhiing cong thitc néu
trén khong di d6 chinh xdc vi khi téi trong dao déng s& xuat hién sy dao dong clia cin va
Fisax $€ bi thay déi. Trudng hop nay ta coi trong luong hang va trong lugng cén la riéng
biét nhu hinh 4.5.

Phuong trinh vi phan mo ta sy chuyén dong cla myr khong thay ddi so vé6i trudng
hgp trén (muc 4.3.2):
d*x
m, T;T+(XTT -x)k,, =T+F.
Phuong trinh vi phan mé td chuyén dong cha khoi lugng my dugc thanh 1ap vé
nguyén 1y nhu trudng hop trén nhung v€ phai ngoai tdc dong cia lyc -F con thém thanh
phén tai trong theo phrong nim ngang:

X
—m.g.tgy =—-m,g f :
Bai vay:
d? g

X
KF_(XTT -x)ky =-F-mq EXG-

Ta nhan phuong trinh thit nhdt véi my, phuong trinh thit hai véi mp, sau d6 trir
phuong trinh thit hai v&i phwong trinh thit nhét r6i chia céc thanh phdn cho h¢ s6 & dao
ham bac 2 déng thii ky hiéu x, = Xqy - X ta c6:

d’x, m,+m T F F m
2+ ——1ILk x, = + +—+Tc B Xg .
dt m Mo mpy mg; mg mg L

Xg - gld trj léch cua tai trong da dugce xdc dinh trudge day.
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T, Fme+my)

a¢ | memy 0 Mg m, Moy
m T
4+ L, (1-cospt)
m, my +Myy +mg
m, +m T F(m, +m
pat k?=—F T . A=—; A, = (my TT);
kMr My My Mg
A _m; g L T
" m L g my +mp+mg
Ta dugc:
d’x,

< +kx, = A, +A, +A, cospt.

Giai phuong trinh trén khi n6i hé truyén dong tryc ti€p, lyc 16n nh4at xudt hién
trong céc khdp tinh duge:

m, +m m, +m 2T.W + W’ m, +m
F,.=T £ £ —+ £ < — + X & +F
m, +m, +m, m, +m_  +m; T m, +m_ +m,

F.. =T.A{1+1‘l+§~}+F
A

+ 2 2
véis A= my +mg B F F

(4.47)

= ——+4 .
T T

Sy sai khdc giita gid tri Fiva khi khong tinh dén su léch clia {ai trong khi di chuyén
va Fuuu khi 6 tinh d€n su lech clia tai trong khi di chuyén bang h¢ s6 sau:

2T.A+F

= . (4.48)
T.A{H 1+§-]+F
\J A
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CHUONG 5. CO SO LY THUYET TiNH\TOAN PONG LUC HOC
CO CAU QUAY CUA CAN TRUC

5.1. TINH TOAN CO CAU QUAY CUA CAN TRUC

Thong s6 dic trung cua cd c4u quay 1a momen can khi quay M,,, téc d¢ quay ng,
ngoai ra con cdc thong s& khac cha bo truyén co khi, thong s¢ cia dong co dién ...

Cong suit cla dong co dién truyén dong cho co ciu quay duoc xdc dinh nhu sau:

n
P, =—2" (kW), 5.1
“ =975, (kW) (3.1)
trong dé: n - hiéu suat truyén ca bo truyén co khi n6i t¥ dong co dién dén co cau quay,
khi tdc 46 dong co dién lam viéc vGi tée do ny,. (vg/ph).

T s6 truyén clia bo truyén co khi clia co c4u quay duge dinh nghia nhu sau:

. n,
= (5.2)
th

T6c do quay clia cd cdu quay thudng Khong 1ém (0,25 - 2 vgfph). Vi vay ty s6 truyén
thudng it 16n, do vay khi tinh toan cAn xdc dinh gid tri hiéu suét cia bo truyén.

Khic voi c¢o cfu nang ha va co cau di chuyén, thoi gian lam viéc cua mot chu ky
lén hon rdt nhiéu so v6i thdi gian khdi dong va thoi gian him ctia h¢ théng, con luc quin
tinh nhd so v6i luc can tinh, & co cdu quay luc quén tinh 16n hon dang ké& so v@i luc can
tinh. Géc quay lam viéc trong gidi han (60 - 120°%) vai kh6i luong cla co cdu quay rdt 1on
vi vay thoi gian kh&i dong va hiam twong duong voi thai gian lam vigc.

Vi vay viéc tinh toin momen ca cd cfu quay bac gébm momen cin tinh va momen

quén tinh cia hg théng:
M,, = Mc + M, = Mkc + M, + M, + M, (5.3)

trong dé:

Mgc - moémen trong lugng cia cdn truc G va tai trong Q + g khi cdn cong tic trén
gbéc nghiéng ]

M, - moémen cla lyc ma sat;

M, - momen gy ra do tic dong clia gid;

M,, - momen do lyc quan tinh.

Cac thanh phin cfa trong luc cdn truc va cha tai thudng thay ddi 16n khong chi phu
thudc vao géc nghieng o ma con phu thudc vio vi tri cha trong tam clia phin quay trén dé
cla né. He théng duge minh hoa trén hinh 5.1a.

Trai dudng tron vach ra boi tam cdn truc khi quay trén mat phang nghiéng (hinh
5.1b). Toa do ciia diém bat k¥ cla trong tam duge viét nhu sau:
y = 1o(1 - cosP)sina,

khi dat B = x/1y, ta €6:
y = I, sind - Iosinocos(x/ry). (5.4)
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ra(l-oos pYsince

of = arctp sino *sSinp

By’
A
\\ L i -
3'1 n i‘n 2n X
2 2
b)
Hinh 5.1. Sw phdn bd trong tém khi cdn truc quay trén mot goc nghiéng
L4y dao ham ta duoc:
d .. .
b A sinasinf = tga
dx
Trén hinh 5.1 ta cé :
P’ = P sin arctg(sinasing) .
P =~ P.sina. sinp.
vi mbmen cla trong lugng cén va trong tai duge viét:
Mie = [Gry, + (Q+ @R]sinasinf, (5.5)

véi r, va R 1a khodng cdch tir truc cua co ciu quay dén trong tam cdn truc va cla tai trong.
Gi4 tri 16n nhét cha biéu thic dat duge khi B = n/2 va § = 3n/2, nghia la khi
sinf = 1. Cudi cang ta cé:

M =[G.r, +(Q + Q)R sina. (5.6)

Momen ma sit phu thudc vao dp luc trén 6 d& phu thuge vao két ciu cua cin cdu vi
viy mémen ma sdt cé the viét dugc phu sau:

M,=> Apr, o (5.7

trong 46 : A, W, ; - 4p luc lén 6 d3, hé s6 ma sdt, ban kinh ma sdt cla 6 do.

Mo ta phu tai gié téc dong 1én co cdu quay xem ¢ hinh 5.2.
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Z P Fsin'f3 - g =
S . - . B ——
S P Fsinp ) /"'k:,/-/ =N
s H}c\ o - /./—’“ -".__ -
l, = L =
_&M'T“_.'_E_ = — . - — — "l
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\ o \\ -
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Hinh 5.2. Phu tdi ciia gi6 tdc dpng lén phdn quay
ctia cdn cdu khi cdn cdu quay

Mo6men cén do gié phu thudc vao hinh dang cin, hang hod. Ddng thdn mdémen cin
clia gié gy nén ciing s& thay ddi khi cin tryc quay. Dang tdng quit momen gidé dugc viél
nhu sau:

M, =PF,Rsinf+ > P,Frsin’f. (5.8)
Gi4 tri 16n nh4t cda momen gié dat dugc khi § = =/2:
M™ =PER+Y PFr,. (5.9)
Momen cia luc quédn tinh duge viét nhu sau:
do _0,105n
Mqt=ZJI.§ n K> J, (5.10)

trong d6: ZJ, - téng cdc momen quin tinh cla cdn tryc va tai trong quy vé truc quay.
K - gia t6c gdc (theo bang tra ciu).

T&c d6 quay ciia phdn quay cédn truc, cling nhu thdi gian qud do trong chu ky lam
viéc: gia téc hoac him déu gay ra cic anh huéng ding k& 1én lyc qudn tinh ly tdm hodc
tiép tuyén tdc dong 1én cdn cla cdn tryc.

Trén hinh 5.3, nhiing luc theo phuong ndm ngang gy ra sy léch dudng cap 161 vi tri, & d6
trong luc va luc quén tinh theo phuong nim ngang c4n bing va hudng doc theo cdp. Su can bing
nay c6 thé chuyén vé ddu c4n va phan tich thanh hai thanh phan: nim ngang va thing dimg.

Khi phan tich luc quédn tinh cdn chii § dén tat ca cdc thanh phin luc nim ngang, dugc dat &
méc cdp va trong tinh todn dugc coi nhu dat & ddu cén.
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2 e
¢ Pt
Q+q
= P
= 4
5
2.
= Q+q Q+q+P™
b)

a) K p Qrarom2
K

Hinh 5.3, Cdc hee qudn tinh Iy tdnmi va 1icp wuyén ciia cde phdn quay ciia cdn truc. a - Biéu 46 phan
b6 lire Iv tdm va Iic tiép tuyén; b - Sy léch cita tai trong ndng do sir rdc dong ciia liee Iy tdm

Khi tinh 10dn, tai trong trec & ddu cdn va phdn palang & ddu c¢dn xem nhu khai
lwong diém, luc quén tinh cia khéi lugng dé duge xac dinh nhy sau:

GII
arg G Q+q+ 5 2mn, ,
P = "(xu+Lc.sm9), (5.11)
g 60t
trong dé: n,, - tdc d0 goc clia cic phan quay (vg/ph);
t - thoi gian 16n nhAt cia qud trinh qua do bang (s).

Luc quén tinh tiép tuyén cha kh6i lwgng cin phan b6 doc thee chiu dai cin vi
phan. Luc quén tinh cia khéi lugng dm:

m_27.n

dp° = E%hl(x” +1sing) = T (x, + Lsin6)dl

Luc qudn tinh ti€p tuyén toan phin cha cin:

m 2zn_ "
P =—"——"" |{x_+/sinB)d/
(=PI s < 1o
_m. 2Lcmny, %, + L .sind
L. 60t
biém dat cian bang cdc luc tiép tuyén qudn tinh so véi gboe tua cha cdn duge xdc
dinh theo phuong trinh:

: _2an )
dM: = m, 770y (x, +/.sinB)d/
L. 60t

I

L sin@
(5.12)

]:0,01076(.%[x0+
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Piém dat cha Iuc qudn tinh trén cdn duge tinh:

L

m_ 2z.n, J-( -
. == X, +1.sin@ Yd!
N
< T2 [(x, +1.sin0)as
XLt N L.sin®
Ty 3 3x,L.+2Lsin® _

- X + Lesing  ~ 3{2x,L. +L2sing)
_ L. (3%, +2Lsing)
~ 3 (2x,+Lsin0) G139

Hoanh d¢ cha diém dat lyc quén tinh ti€p tuyén:
ay =/:sind .

Luc ly tam do trong tai, d6 g4 vd mot nla trong lugng cia paling dugc dat & ddu

cin:
G
s Qg+
fq : =—2m.2(xo+LcsinB)=
g
G
Q+q+—¢» :
= 2 | % | (x4 L sind)
g 60
Q+q+
=5 = MK, +Lgsind) ; (kO). (5.14)

Luc ly tam P do kh6i lugng cdn dugc dat & phdn giita clda cdn cdch gdi tua mot
khoang /. Gid tri cba fyc nay va tung d¢ h; cé didm dat c6 thé x4c dinh duge nhu sau:

Trong lugng cia cdn la G. (kg) duge phan bé trén toan bo do dai cha cén, trén tirng

don vi do dai /, ké tir g6i twa s& bang:
G
<di. , (5.15)

gl
Vi phan cia luc ly tam khi t6c do gée 1a © viét duge nhu sau:

dP’ = dm_w*(x, +/sind) = (I}j w'(x, +/sinb)d! |
g

g

dm_=

Luyc ly tam toan phdn:

1

P = EJ-9—c0’ I(xu +1sind)d! = S UJZ[X.,LC L Sin@)- (5.16)
gL ¢ gL 2

C

66



Th o =—— ta dug
a a augc:

G r'n’ .
P =—* 2x, + L sin0}, (kG). 5.17
g_1300( ). G) (5.17)
Vi momen do luc ly tam nguyén to ké tir gdi 43 cla cén:
G .
dM_ = —LC—UJ* (x, +1.sin6)dicosd, (5.18)
gl
nén tung 46 diém dat cha lyc ly tam:
G, .7 .
e o (x, +1sin6)dicosd
ht = -lj(_lMl = gLC 5[
b fap G :
L e @ |(x, +1sinB)d]
St (s + Lm0k
xJ0 .
* EsmB 2x, +2Lsinb L
=cosd Iz = 5 T ainb —2—0059_ (5.19)
x ] +--sinf Xo + LeSIN
2
Khoang cach ké tir gbi d&:
ht L, 3x, +2L sin6
. ki Sl (5.20)

I =

v T cos® 3 2x,+Lsing

Khi ¢6 cac toi quay hodc cac thiét bi c6 cong sudl xac dinh (vi du nhu & cac cdn
in xdc dinh qua trinh gia t8c va ham.

truc co cfu truyén dong nhém) thuéng ¢

Bidu thic tinh momen cén chung nhit cha co cdu quay trong qud trinh gia t6¢ duge
vi€t nhy sau:
0,105n
MquMKC+Mms+Mg+ KZJ(;, (5.21)
T
Tir d6 thay My, vao M,, ta duoc:
0,105n.K> J,
L= (s). (5.22)
M, +M_ +M, +M,
Trong thoi gian him moémen duoc 1ao boi phanh My:
0,105n
M, =M, —M, +M, +—= KYJ, (5.23)
H
Tir d6 ta ¢6 duogce:
0,105nK ) J
2. (s)- (5.24)

tH=M
H+Mms _MKC __Mg
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Trong ¢ cdu quay phuy tai co bidn ma dong co phai khic phuc trong qua trinh khéi
dong 1a 1ai quan tinh trong giai doan gia t6c, vi thé thudmg chon loai dong co lam viec
ngdn han lap lai ¢6 kha nang qué tai t6t. Do dé khi chon cong suft dong co thudng sir
dung cong thic sau; :

w_ N,
N l {5.25)
V61 A 1a he¢ 36 qud tai cho phép clia dong co trong ché do khoi dong.

5.2. PONG HOC CUA CO CAU QUAY
5.2.1. Phy tdi 1&ch khéi phuong thdng ding khi cdn quay theo phuong n&m
ngang

Chiing ta khéo sdt trudng hop khi quay tai trong duoc treo trén cin véi palang treo
cdch truc quay mot khoang R nhw hinh 5.4

- “"“__WT_"'_ \ ......... ___\\ r :__
ii \_;‘T;_/;/ ‘\ v ‘F\ \\

B 7 4’0‘“—&’ =] = N

: ;xf H \.\ r ' \\\
)l A \\ >
= R [ FLT | )

T __..// Q= e
r m.&

Hinh 5 4. Déng hoc ciia tdi trong khi léch khdi phuong thang ditng khi quay

Néu gia t6c gée clia cdn khi quay 13 € coi bing hing s6 (dang cha & cho truée), thi
sau mot khodng thdi gian t tir lde bit ddu chuyén dong cdp nang s& léch khoi mat phang
cua cédn véi phuong thing ding mot goc y. Thém vao d6 1a tic dung cia trong luc Q =
Mgg va lue quin tinh P, = mgeR, ¢6 thé viet duge phueng trinh vi phan quay tai trong

quanh mét truc di qua diém treo trong mit phéing cdn:
dy
T4 =M (5.26)
v61 J - mémen qudn 1inh cha tai trong tuong ung v4i truc quay:

J = mgF
M, - téng cic momen cla cic luc quay quanh truc:

M, = -Qdsiny + P lcosy = —mof(gsimp — aRcosw)‘ (5.27)

Thay gia tri M, va J vao phuong trinh chuyén dong ta nhan duogc:
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m, =/’ C:it‘lf = m /{eRcosy - gsiny). (5.28)

Véi 46 lech cia goc nho ta ¢6 thé coi cosy = | vi sinw =y (khi y = 15" sai khdc
nho hon 0,35%) ta nhan duoc:
d’'y g &R dw
—+-=w=—hodc —
o T

+Bw =4

Giai phuong trinh trén ta nhin durgc:
9
BJ
= 0;dy/dt = 0,tasuyra’
C, +12=0; C, :—i};
B p
dy

Et—z—ClBsinBHC‘Bcosﬁt; Cp=0C¢ =0

w = C cospt + C,sinPt +

Vi diéu kien ddut = O; y

Do do:
Y= ——gl;cosﬁt + % = Bi(l —cospt)= —z:R(l —cospt),

trong d6 P 12 tdn s6 ciia dao dong tudn hoan.

5.2.2. Phu tai dong trong co céu quay

Céc phan tr ciia cdn tryc khi quay ¢6 thé phan thanh hai loai khoi lugng: Khoi lugng cla
cén va tai trong. Khéi lugng cla cic phin tr quay trong co ciu din dong duge biéu dién trén binh
5.5. Khi phan tich cdc hé thong nay cdn phai ké dén su anh huong lic (du dua) cua tai irong trong
mat phing vuong géc cla cn khi quay. Véi cdc phdn tit co ban chuyén dong quay thi sy tinh todn
hop 1y khong phai la khéi luong va 16c do dai ma 13 cac momen quén tinh va cac 16c do goc.

Néu dich chuyén vé géc ctia khai lugng céc phan tir quay chia co cdu quay (k& ca roto cia
dong co) ciing véi moémen qudn tinh J, 12 @y, cdn goc dich chuyén khéi luong phin quay cla can
truc cling vdi véi moémen quan tinh J, 12 @y thi dong nang cia cic khéi luong sé la:

2 2
Wm=b{g&);“@=ﬁ{%i). (5.29)
o2 dt 24 dt
Thé nang l&:
W, =W, = (_%___-2%) k., (5.30)

v6i ky, 12 do cimg ciia khau dan hoi.

Momen tic dong toan phin sé bing tdng cha momen can finh va momen du (mémen
dong).

Cac phuong trinh vi phan mo th chuyén dong cudng bic cua timg thanh phédn khoi lugng
duge viét nhu saw:
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d g (5.31)

JP dt? + (?’p - (ax)kM:Mc + Mdu‘
d’e,
Jx—dt,— - (@ — Pk, =—(M, + M) (5.32)

trong d6 Mg 12 mémen cla tai trong Q véi ban kinh cénh tay don 1a R:
M, = QRigy

Khi thay tgy bang w (khi = 15° sai s6 3%) va géc y dugc thay bing biéu thic cfia né &
chuong trudc ta cé:
2
M, = QR.y = T8R4 —cospt)=meR? (1—cosft)= A, (1-cospt) (5.33)
g .

N P
RTINS 7 T

Hinh 5.5. So d6 déng hoc co cdu quay ciia cdn cdu khi quay

Khi nhan phuong trinh thit nhat véi Ji, nhan phuong trinh thit hai véi I, r6i trir phuong

trinh thit hai cho phuong trinh thi nhét ta nhan duge:

dg,  d'g Iy +ka (. - ) = JeM +M )+, (M. +M)  (5.34)
2 2 M ¢P ‘;Dl( - .
dt dt J 3. It
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P6 1a céc phuong trinh vi phan xdc dinh d§ bién dang cta khau dan héi (¢p - ¢x ) hay
moémen can M,, cia khau dan héi.

Ta dat:
dp, d'¢, _ do
dt? dt? de* ’
D - o = @5
L.+l .
JPJK ’
M +M,, N M, _ q:
T, Ik
va
RZ
Me _ m a(l—cosﬁt) = A{l-cospt),
JK JK
thi phuong trinh c6 thé viét 1ai dudi dang sau day:
b
it? = p'p = q+A(1—cosﬁt) = q+A-Acosft = D—Acosfit,

Nghiém téng quét clia phuong trinh d6 la:

. D
@ = Ccospt + Csinpt + — —
' : pPop-F
Céc hing s6 dugc xédc dinh theo diéu kign ddu.

cosfit,

Trong thoi diém ddu cda qué trinh chuyén dich, cdc chi tiét trong co ciu dugc col
d3 tiép xic v6i nhau va chiu mémen cin bdng mémen can ngoai M, téc do bing 0.

Vivay khit = 0; ¢ = Mdky; con do/dt = Ovi thé:

M, _o,D_ A
l(M p] pz__bz
Suy ra:
M A D
CI = <+ 2 T _2_;C2 = 0.
k, p-f p
Do d6:
M A D D A
p =i+ — — lcospt + — - cosft =
[kM p __ﬁl pz] pZ 2_ 2

C

cospt + —;AkLz(cospt—cosﬁt) + -[lz(l—cospt)
P p

M

trong 46 p va B 1a tdn s6 dao dong tudn hoan ctia hé thong.

Mémen tic dong Ién khau dan héi duge tinh nhu sau:
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—AE“—j (cospt —cospt) + Dli“‘ (1-cospt).
: o

M, = ¢k, = Mcospt + —
p__
Khi thay: |
A = MG : — C1+A - M(.'+Md\r + MC + MG ]
I, (1—cospt) 1, I, J (1-cospt)
ta cé:
Mbp — MCCOSpt T MG[kM(COSpt_(fOSﬂE) + kM(l-‘?OSpt)x
1, (1= cospt) (p - B°) p
XME_+_N_‘[C_-+MC___£G__-; (5.35)
1, I, I, J(l-cospt)
hay:
M
M, = M,cospt + M, + M, + —= k’fx
J, J, J, 1P
| M.k, | 1
x(l—cospt)’[+ oKy | t—cospt N cospt —cosfit (5.36)

Nhém cic s6 hang va dién cdc gid tri:

. = QREE(l—cosﬂt), k—‘;‘ =
g Y

C6 thé viét duoc:

M =

" 1 +1

F K

+M,,J (1—cospt) + QR*Z1,| (1 —cospt) +
d g P

Cudi cung ta cé:

JK

P+‘]K

= M, + M, (1-cospt) +

hp C J

M
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J.p° | 1—cosfit [1_ﬁz.1(1 -—cosﬂt)
p

k.1

MY P K

k:\-1(JP+JK) JP+JK

L e[, + 3, Jeospt + 0, +1, )1 -cospt)] +

cospt —cosft
BZ

2

1—
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ﬁl

. 2-cospt—cos)3t
«OR*E|1 + 2 7 : (5.37)
g -2
P

Trong cong thic nay thanh phdn thi nhdt xac dinh anh hudng cia.moémen can tinh
trong cd c&u, thanh phdn thi hai x4c dinh anh hudng clia momen du (mémen dong), thanh
phin thit ba 1a su anh hudng cha tai léch khoi phuong thing ding. pé han ché moémen
dong cho hé thong, trén truc truyén dong thuong l4p dat thém bdnh da dé han ch€ sy qud
1ai ctha dong co.

Khi cospt = -1 vacosp= -1 ta nhan duge:

MY = M+ M, e, QRZE—gL-— (5.38)

I+ gJ, +1,

5.3. MO HINH NHAN DANG MOMEN CAN CO CAU QUAY CHO CAN TRUC

5.3.1. Khéi quét

Piédn khién hé thong truyén dong dién tu dong sir dung trong cin truc hién nay
thudng duge xay dung theo nguyen tac hé kin. T6c do cong nghe duge thi&t k&€ nham muc
dich thoa min yéu cdu boc x€p moi loai hang hoa. Diéu khién cg ciu quay cén truc thudce
dang hé théng qudn tinh 16n, toc do bién déi cham. Trude day k¥ thuat diéu khién con
nhiéu vin dé han ché, he thong diéu khién thuong dugc xay dung theo dang SISO, ngay
nay k¥ thuat diéu Khién véi sy trg gidp ciia mdy tinh, cac thiét bi diéu khién kha trinh PL.C
da duge ung dung phé bién. Thiét bi bicn déi cong sudt phat trién v6i k¥ thudt diéu khién
tién tién, mo hinh todn dong co khong déng bo dugc nhan dang va @ng dung trong cdc
bi&n tin diéu ché theo dg rong xung (PWM). He thong diéu khién xay dung 1a hé théng
nhiéu din vio ra (MIMO).

Céc hé théng diéu chinh 16c do c6 tin hien diéu khién dugc téng hop thuc hién
theo yéu ciu cong nghe boc x&p hang hod. Tin hieu diéu chinh momen cho cdc hé thong
truyén dong dién e dong ma hé théng s dung bién tin PWM - Bong co khong déng bo,
hé¢ thong si dung phy 1ai dong - dong co khong déng bo roto day quén hoac dong cd dién
mot chiéu ¢é cudn ndi ti€p kich tir dac 1ap nhat thiét phai dugc téng hop dé diéu Khién
mémen dong ¢co che ciu tric cu thé cua cén truc.

5.3.2. M& phong tinh todn moémen cdan cla co ¢du quay

Dua vao co sO 1y thuyét vé tinh todn cdc co cdu cn tryc da dugc xay dung. Mo
hinh nhan dang momen can cho cd c#u quay biéu dién trén hinh 5.6.
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“ Hink 5.6. Mo hinh tinh moémen cdn cho co cdu quay cdn truc

5.3.3. Pac finh mdmen cén cua ¢o cdu quay

Nhap céc thong s6 k§ thuat cia cdn truc cu thé cho mo hinh nhin dang mdmen
can, chay mo hinh nhan dang trén Matlab véi cdc tal trong, diéu kién stic gié khdc nhau,
ing v6i goc nghiéng nhdt dinh. Cdc dic tinh nhan duoc trén hinh 5.7a — khi co cau quay
hoat dong trong gi6i han tit p=0— 180" a = 1,5". Trén hinh 5.7b - dac tinh moémen can
véicictaitrong Q=10T;: Q=20Tva Q=40T. Trén d4 thi truc tung 12 gid tr1 tuong
doi duoe tinh theo:

M = M /M

B = F(t) khi V = const, thoi gian mé phong 90 s.

Max

081

gEmel - . Lo

0 BDE

0804

0.802

[14:3

073k

07

079 -

w79z . i 1 I i i i | ]
o 10 20 3n 4a Bl 1] Fin :1n) E H

Hinh 5.7a. Ddc tinh mémen cdn khi khdo sdt bdng mo phong cdn truc
vai @ =20T, B=0- 180"
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Hinh 5.7b. Pdc tinh mémen can khi khdo sdt bang mo phdng cdn 1ruc voi
tdi trong nang @ =10T ¢ =20T,Q = 40T, P =0-180"
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CHUONG 6.CO SO LY THUYET TINH TOAN PONG LUC HOC CO CAU
THAY POI TAM VOI CHO CAN TRUC - CAU TRUC

6.1. PONG LUC CO CAU THAY BOI TAM VO
Trong cdc cdn truc quay sy thay ddi tdm v6i nghia 12 thay d6i khoang cdch tlr truc thang
diing cha thap cin truc 61 dudng thang dimg qua tim moc nang ha hang.

Viéc thay déi 1Am véi thudng dugc thuc hién bang hai phuong phap:
a- Thay déi bang céch diing c4p kéo trén palang ddu cén dé di chuyén ca cdu mang palang

nang ha hang chuyén dong tinh tién trén cdn.
b- Thay d6i tdm véi bang cdch nang ha cdn diing c4p trén palang dat ¢6 dinh ¢ ddu can.

Sau day ta tién hanh tinh toan cho trudng hop thay déi tdm véi cho urudmg hop b), so do
két cdu clia ¢ cdu nang ha cin dugc biéu dién trén hinh 6.1.

y y
7{> X a e Xo pth +p [JE
o Bg:fj_ff Sn =
G
C S|~
|:,c as| _E.L__E.%. 2
Sn ull 2 la+q
mm !
o ¢ \ G U.-C_!]
Q+q c o
nm /
n - > 1 ._X
g AL /
o R -

Hinh 6.1. S0 dé tinh todn cho oo cdu thay doi tdm vdi

Céc thong s6 dac trung cla co cdu thay d6i tdm v6i 1a: Sifc cang trén cdp nang ha cén §,
(kG), thoi gian t (s) dé thay déi tdm véi tir R, d€n R, (m).

Khi t6c do quén clia tang quén c4p khong thay déi thi t5c do thay ddi tim voi s& thay di.
Vi vay trong tinh toan thudng chuyén sang xéc dinh théi gian twong dng v6i sy thay déi ciia tim
v tr R, dén R,

Nhu vay t6¢ do trung binh khi thay dédi tdm vdi c6 thé xdc dinh theo cdc thong s6 cho &

trén:

R.-R_ L /. .
VP = ﬂ.t—“’“}_ = T‘(smez——smel),(m/s). 6.
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Toc d6 trung binh tinh theo su thay 46 do dai cha palang dau cén

Emax - Emin
Ve = T , (m/s). (6.2)

trong cdc cong thic trén:

R = Lsinb_ R, = L sinB ;.; (6.3)
E_ = \KLccosB ~h) + (Lsin®,, +x,+ a) ; (6.3)
E . = \/(LCCOSB ~h) + (Lsind+x,+af . (6.4)
Khi boi s6 palang la m thi t8c d6 cha céap s€ la:
v, = Vi,m, (m/fs). (6.5)
Strc cang trén mot nhanh cdp cla palang nang ha cin S, bang kG s€ 1a:
S
S = ——, kG, (6.6)
m.m,

trong dé: n, - hiéu sudt chung cila cdc palang trong co cau nang can

Néu séic cang trén mot sgi cdp 1a 8% {ing v6i ché do nang, voi cap ¢6 dudmg kinh d; va
duomg kinh cia trong 91 D's bing (m) thi momen trén éng 131 duge xdc dinh:

S:Dla
Mg = = (KGm); (6.7)
T6c do cén thiét dé quay trong toi 1a:
0
nt = 60v. (6.8)
nD;
trong d6: a s6 luong cic soi cap duge quin déng thdi trén wong 191 cua co cdu nang.
Cong sudt clia dong cg duge xdc dinh:
Siv
P, = — =, (kW) (6.9)
102n,,

trong d6: My hiu sudt cha co cdu truyén.

Theo s6 tay tra ciu ta chon dugce dong cocu thé v6i téc do quay dinh mic 1y, (vg/ph). Khi
44 biét dugc t6c 4o chia dong co va téc dd ciin thiét trén tréng Wi cla co cdu nang ha cén thi ty s
truyén clia bo truyén co Khi s& duge xédc dinh nhu sau:
i =—=. ' (6.10)

M €

n

Do c¢ ciu thay d6i tdm vdi bang phuong phép nang ha cén chi 12 mot dang khac cia co
cin nang ha, nén qué trinh tinh to4n cho co ciu nang ha c6 thé dp dung cho co cdu nang ha cén,
nhung cin chi ¥ t6i momen gay ra b sitc cang cha cdp, 12 ham s6 phu thuoc vao goc nghiéng cla
cdn. Vi tai trong x4c dinh stc cing S, cha cdp trén palang sé 16n va bé nhit khi tim v6i clia cin
xa nhat vA ngén nhit.

Viéc xdc dinh stic cang S, cha c4p trén palang nang ha cdn ma cdn duoc quay tai gdi d3d
cia cén theo X va Y va luc cha cin S, phai déng thoi gidi ba phuong trinh tinh hoc sau:

SM =0, 2X=0 2Y = 0. (6.11)
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Gde cia hé toa do O 1 truc quay cha gdi d& cdn. Cac phy tdi anh hudng tir ngoai: Trong

tai hang hod Q, phu kién clia méc hang g, luc cang trén mot nhénh cdp v6i boi cita 50 soi 1a n trén

+q
nnm,

dé don gian viéc tinh todn ngudi ta coi trong lugng clia cdn phan bd doc theo cén, phu tai cia gié

tic dong 1en c4n P, , phu tai cda gié tic dong len hang hod P, lyc quén tinh ly tam P, xuat hién

palang nang ha hang

theo hudng clia cdn; Trong lugng cla cin G,, va palang dau cén G,

khi c6 su quay clia can truc, hay khi him chuyén dong cta cén truc.
Luc quén tinh ca trong luong tai trong va mot nira trong luong palang:

G
G Q +q+- n
Qeg+—t 2 Vn
P, ' = —", (kG), (6.12)
g 1
trong dé: v, - t6c d6 chuyén dong cta cin truc tinh bang m/s;
t- thoi gian qud do tinh todn nhé nhat cda chuyén dong cén cdu tinh bang s.

Luyc qudn tinh do trong luong can:

G
pe = Vt , (KO, (6.13)

lyc quan tinh nay duge dat & trong tam cta cdn. D6i véi loai can binh thudng thi toa do diém dat
la:
h, = L sin® _ 6.14)
2
Khi dat tat ca cdc phu tai lén ¢dn cha cdn truc va giai 1at ¢ cdc phwong uinh XM = 0;
X = 0;YY = 0, thi c6 thé tim duoc luc cang S, clia cép trén palang ddu cin va cdc phan lyc
thanh phdn trén goi d& cua cin X, Y:

M, = (Q+qR + Q+qd + GrE + G,R + P'H + P“E+
n'q 2 -] £ 2

+P%"H + Pchi, + P7H — S cosé.H + SsindR = 0. (6.15)

LT LT

D4u cong trude s6 hang cubi cling tuong dng véi vi tri cua cdn khi cap trén palang cé do
déc & phia du6i mat phang nim ngang, con ddu trir khi géc nghiéng ngugc lai.

Tir phuong trinh dé ching ta nhin dugc:

. P N .
[Q+q+ C; +GJ_,1]Lrsin8 - M+[P§ +E“+Pﬁ*" +P hI_LIT +P:’T‘}Lccose

LT

g = n.,
’ L cosficosd + L sinfsind (6.16)
Doéng thai:
> X = Scosd + Q+qsin9' - PSP - P - P} - P, - PV - X =0,
ny,
Suy ra:
X = S, cosd + wsine' - P - P - P30 - P - PY. 6.17)
n.m,
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ZY = (Q+q{1—cose] + G, + G, * Ssind - Y =0
n.m,

Y = (Q+q{1—°059} + G+ G, * Ssind. (6.18)
n.y,

Khi thay déi tdm véi bang chch nang ha cén, déng thdi véi thay déi khoang cach 1t déu
cdn dén truc quay (VO cdn truc quay) hoac khoang cach dén goi d& cin (cin truc khong quay)
ciing thay d6i ca vi tri ddu can theo phuong thing dimg va diéu nay lam thay déi tung do ciia tai
treo trén cn,

s

4. 0

a}

Hinh 6.2. Co cdu dé ddm bdo dich chuyén tdi trong theo phiong
ndm ngang bang thay déi tdm véi cita cdn.
a - Co cdu ndng ha két hop ; b- Co cdu c6 cdc paldng diéu khién két hap

Vi viy su thay 48i tAm vdi khi nang cén, c0 cfu yéu cdu mot cong sudt twong dd1 lon,
ngoai ra sy thay déi tung 4o cla tai lam phikc tap qud winh 6n dinh co cdu.

Nhir ta da biét, cac nhugc diém nay sé mat di khi thay d6i tdm voi bing xe chay, mang tai
di chuyén theo phuong nam ngang, 4o cao nang hang s& nho hon trutng hop thay déi géc nghiéng
can.

C6 thé sit dung mot s thiét b dac biet dé di chuyén tai theo phuong nim ngang & cin truc
thay d&i tdm v6i bang géc nghiéng can.

Thye hién di¢u nay biing hai céch:

_ Mic két hop giifa toi nang cén va co ciu nang ha cén.

- Midc két hop gita palang cén va paling ta1.

Trén hinh 6,22 biéu dién co cau thay 48i t4m v6i va nang ha hang ¢6 chung mot dong €J.
Khi d6 trong toi nang ha cin / dugc din dong béi t5i nang ha hang 2, truyén dong cho chung duagc
thuc hién bang khop ly hop 3, viéc déng khop noi duge thuc hién bang phanh dién t 4. Cac cép
nang ha cdn va nang ha hang thudng dugc quén nguoc chiéu v6i nhau, Nho vay cap nang duge thu
vao trong thi cdp kia duge tha ra. Bang cach luya chon boi s6 paling, duong kinh va hinh dang
trong wi 6 thé dam bao quy dao di chuyén mdc theo phuong nim ngang & moi vi tri nang ha cin.

Tuy vay phuong phip th hai thudng dugc dp dung trong thuc t&, trén hinh 6.2b biéu dién
g ciu thay d6i tdm véi va co ciu nang ha hang k&t hop. Diu cap I clia palang nang tai 2 duge
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quan trén tréng 191 3. Du cdp cdn lai 4 thong thudng duoe c6 dinh vao can, nhumg trong so d6 nay
duge quan trén tréng nang ha cdn 5, chiéu quén cha né nguge chiéu vong quin ddu cdp 6 clia
palang nang can.

Nhu vay, khi ning cdn cdp nang cdn dugc quin vao «réng, cdn cdp ning tai duge tha ra.
Khi ha ¢dn qua trinh nguogc lai.

Bing cich lua chon béi s palang hop 1y theo cic théng s6 cu thé clia timg cdn truc nhu:
do dai cdn, toa do g6i d& cha cdn... ciing nhu lua chon dudng kinh, hinh dang ctia tréng toi dé dam
bao tai di chuyén theo phirong nam ngang khi thay déi tdm véi.

Cin truc hoat dong theo nguyén 1y trén link hoat hon so véi cdn truc xe chay theo cdn trén
phuong ndm ngang, dam bao do cao nang hang Ién.

So dé dé tinh toan co cdu thay doi 1Am voi két hop véi nang ha hang nhis trén hinh 6.3.

Néu t6c do clia cdp nang cin trén palang 1a v, boi s6 cdp 12 m thi trong mdt khoang thoi
gian dt trén tréng toi nang ha cdn s& quin cdp vdi do dai d/ = v,.dt, con palang nang cdn dugc thu
ngan lai véi gia tri.

dE=Y - Yegr, (6.19)
m m
khi d6 can quay dugc mot géc do. Ta thdy CB L OC, cdn CD L AB, thi géc BCD = [3. Mat khac
CB = L.do;DB = dE,vaviDB = CBsinf, thi:

dE = L. sinpda,

v
do =——=—dt ,
mL sinf
DPdu cédn khi d6 nang 1én duge mot khoang:
dH, = L.cosada.

0

Hinh 6.3. So dé rinh todn cho co cdu thay doi 1dm vdi cé paldng két hop

Néu cdc nhinh cip ning ha hiang chuyén déng nguge chiéu véi cdp nang ha cén véi dc do
v di tir ddu cdn song song vdi palang nang cdn thi cip ciing ngan di mot khoang dE, véi ty 1¢ 56
nhanh cdp nang ha hang song song palang ning cén va sd nhdnh cdp treo hang a s& nhin xudng
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mée hang ha xudng mot khoang, khi s6 nhdnh cla cap nang ha hang 12 a thi palang nang ha hing
ciing s€ dich chuyén song song nhtng mée hang ha xudng mot khoang:
, X v v_mL sin
dH' = adE = —dt = a—°—-‘—-[idt1
m m Vv,
Cédp nang tai voi boi ¢na palang tai trong trong thdi gian chuyén dong ha xudéng mot
khoang:

= al sinfida.

mv, . .
= — L sinfda.
n v nov

4 L

Méc hang dich chuyén la:

dH = dH - dif' - dH"= {Lccosu — al.sinp - LCE-V—GsinB]daz
n v

= I_{cosa - [a + E&sinﬁﬂdu . (6.20)
nv

Theo dinh 1§ ham s& sin va cos trén hinh 6.3 dugc viet nhu saw

h E E } . heosa
= == hoac sinfp = ———
sinf siné) cosu E
Nhu viy:
E' = Licos’a + (l_,usinrx—h‘) = L’cos’a + Lisin’e + h° - 2h.L sina
= L’ + h' - 2hlL;sina.
thi:
— , LY L, .
E = \ﬁ,‘c+!1‘—2hl_,csma = h\lGJ +]—2~l‘—s1na (6.21)
h
Do do:

hcosa COSd

sinff = = .
/ E LY .L
l+[—“] —2- <5ing¢
h h

Trong cong thiic tiph khi L. 16n hon nhiéu 1dn b ¢6 thé tinh gan ddng nhu sau:

LY L. . L. .
14| == | =2 —%sing = —-sma;
h h h

Khi gidtri{L/h) & 4 sai s0 nam trong khoang tir 0,03 (khit = 0)dén 0 (kimo = a0"y.

Nhing vi:
. COoSut
sinf = — — ,
¢ —sing
thi:
m v, cost
dH = L |cosa — a4--—-————— lda
n v,

¢ —sing
h
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Khi Iay tich phan cita bi€u thic trén c6 thé xdc dinh dugc sy tuong ing giira cdc thong s6
riéng:

Hinl 6.4. So dé d¢ xdc dinh s& nhdnh cdp bi ciia paldng ndng ha cdn
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m Yo ]x[— ln[%— —sinad,,,, ) +1 n(% — Siﬂ%.nﬂ}'

H = L_{sing,,, —sindy, —|a+ ===
n v,

= o

Khi 0ty = 0 V2 O
L L )
H = Lc{sina - (a+T._EG_][ln—t-:— — ln(—hi-smaﬂ}. (6.22)

n v
4

Theo cong thic nay c6 thé xdc dinh duge gidi han do jech H so vdi phuong nam ngang
hoac xac dinh cic thong 6 khi choH = 0.

Trong trudng hop nay:
sina

mv(_}
a 4 ——L = N
nv L L .
° In-=—1Inl| - & —sin&
h h

khéc dé xdc dinh cdc thong
cin str dung ¢

Khi 4p dung theo cdc phuong phip 56 vé su ba tri cap.
So d6 biéu dién trén hinh 6.1 dung palang ning ho cén truc tu hanh va mot
s6 loai cdn truc thip.

Trén high 6.4 dua ra cdu triic cua cén truc thdp, viéc b tri cac palang va cap ning céin nhu
thé nao dé cin truc thap lam viéc 6n dinh. Can thyc hién nhw sau:
cdn va trong tai 12 S, thi bo <6 m cha cdc nhdnh cip nang can

Néu sifc cang ctia Cap nang

dugc xédc dinh theo diéu kién sau:
S +
m'nc n'nn
Suy ra:
S
= __E_-_El.n N
Q+4q 1,
n thip anh hudng cia 1ai

Thudng chi can bang tai trong theo phuong ding Vi no gay ud
theo phuong ngang khong dang ké.

PE can bing momen theo truc doc clia thap cdn thoa man:

G
Q+q+(—}i+—l R, = —S—“—-(m+K]+-G—"+G“ RC+Q+q(rG+r:),
2 2 2 o,

m.m,

tir 46 ta cé:

K = {[(Q+.:;{R0 -~ rﬁ*“] + GcEi-l—pr
n.m, 2

R R
JRe Rt DGR | - dbm. (6.24)
2 2 SR,
- trong lyc clia cdn; Ry R To

& day G, — trong luc kéo: G, - trong luc cla palang nang cin; G.
r, — cac thanh phdn da dugc chi ra trén hinh 6.4.
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Néu K > 2, dé c6 khi nang nhan tai hop 1y thi luc kéo can phai dugce gdp déi hoac gip ba.
S do cde phuong 4n bu tai trong ciia cin truc thap duge trinh bay trén hinh 6.5.

S S S ) S
g | /
| K K ‘ K ‘
~] ]
T % ‘
|
\ \ |
e \s; : \\sg \sg
Bt W e g
T 77, B TR S@{ 2 AT xﬁw

Hinli 6.5. S0 dd bit yc kéo ciia paldng
S —litc kéo, 8 5 - hye kéo ciba cde nhénh cdp cia paldng ndng ha cdn, K — s6' hiong cdc nhanh cdp cia
paldng ndng ha cdn, K — 56 wong cdc nhanh cdp kéo bit.

6.2. DONG HOC CUA CO CAU THAY BOI TAM VG|

Khi phan tich dong hoc cila co cdu thay d6i tdm véi, cin ké dén tit i céc thong s6 tic
dong nhu t6c dé gdc ctia can khi thay déi taim véi trong ch€ d¢ nang ha Ia bai todn rit phic tap. Do
co cdu thay déi 14m vai bang cdch nang ha cin, I3 co ciu chuyén dong cham, tii dong trong co ciu
& diéu kién khai thac binh thuoing 1a khong déng ké ¢6 thé don gian hod.

Trong mét s& trudmg hop cé thé bo qua khei lugng, do dan héi cia cin va s dao dong cila
hang hod.

Ap dung vé6i so dé dong hoc ciia co ciu thay ddi tdm véi duoc biéu dién trén hinh 6.6.

i

ey
ol
o

Hinh 6.6. So dé dpng hoc ciia co cdu thay doi tam véi
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Trong tai trén moéc 1a Q, phu thi dong P¢ cla palang nang va P la phy tai dong cua tai
trong hing hod dugc Xé4c dinh theo cong thic sau:
m, T, sin’0

pe = L MTuSN D (4 cogkt)+
m_+ mgsin 0

N c,smf& ol 1+ ¢,sin“0 1 : 625)
¢, +¢,s5in’0 c.cos(0-8) ) |[ cos(6-3)
W .3 -2
pe = MIINY (1 cogkt) + ——< 1 Q P P
m, +msin’@ ¢, +¢,5in’0 ¢, cos(d—3)
trong do:

- trong luong cac phan quay clia bo phan dén dong ca cau thay doi 1dm véi;
m(J - trong lugng hang hoa;
Tdu - luc du trong qua trinh khdi dong hoac ham cia co cfu thay déi tam vdi;
- hé s6 cing cua paling nang cdn;
- he s6 citmg cia palang nang hang;

f(m +m_sin E}}:,c2
\/r + ¢ sin G)m mg

Cac goc 8 va § bidu dién trén hinh 6.0.

(6.26)

Luc trong trang thdi tinh cla palang nang can:
sinf sin@
S, = Q

cos(8 - 3) ob cos(8-8)
Heé s6 qud ta1 dong cta palang nang cdn trong ché& do qua do:
pd
K. = —g‘;- .

Gi4 tri cuc dai chia Py s& dat dugc khi:

coskt = -1 v sinf — L.
Khi dé:

cos(8 - &) —» sind;
Ta co:

. C, 1
P(c‘.| Max = 2Fl(lu —— + Q l + ‘ . ; (628)
m, +1m ¢, +¢, c,sind j| sind

d . o
ki = Posse _ (9T sind N csind +¢, ’1 _
' g(mp + mG) ¢, +¢, |sind

,.‘
=
=
E]

wn

1 | S
= 2T, + ——no (6.29)
“ gimp+m6i c +¢,
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6.3. MO HINH NHAN DANG MOMEN CAN CO CAU NANG HA CAN CHO CAN TRUC
KHI THAY DOl TAM VO

6.3.1. Khéi quét

Diéu khién hé th6ng truyén dong dien ti dong st dung trong cn truc hién nay thudng
dugc xay dyng theo nguyén tic he kin, Toc d6 cong nghé duge thiét k& nham muc dich théa méan
yéu ciu bdc x&p moi loai hiang hod. Diéu khién co ciu néng ha cin cho cén truc thuoce dang heé
théng quin tinh 16n, 16c do bién déi cham. Trudc day k¥ thuat di€u khién cdn nhiéu van dé han
ch€, hé thong diéu khién thudng dugc xay dimg theo dang SISO, ngay nay k¥ thuat diéu khién vdi
Su tr¢ gidp cha mdy tinh, c4c thiét bi diéu khién kha trinh PLC da duoc (ng dung phé bién. Thist
bi bién d6i cong sudt phat trién vé6i k¥ thuat diéu khién tién tién, mo6 hinh todn dong co khong
dong bo dugc nhin dang va ing dung trong cdc bién tdn diéu ché theo do rong xung (PWM). He
théng di€u khién xay dung 1a hé théng nhiéu dau vao ra (MIMO).

Céc h¢ théng dicu chinh toc d¢ c6 tin hiéu diéu khién dugc dng hop thye hién theo yéu
cdu cong nghe béc xép hang hoi. Tin hiéu diéu chinh mémen cho cdc h¢ théng truyén dong dién
tr dong ma hé thong sir dung bién tdin PWM - Dong co khong dbng bo, hé théng sir dung phu tai
dong - dong co khong ddng bo roto day quéin hodc dong co dién mot chi€u cé cuodn néi tiép kich
tir doc 1ap nhat thiét phai dugce tdng hop dé diéu khién mémen dong co cho cau tric cy thé ciia cn
tryc.

6.3.2. M4 hinh nhén dang mémen can cba ca cdu nang ha cén

Duva vao co sd 1y thuyét vé tinh todn cic co cdu cdn truc da dugc xay duyng. Mo hinh nhén
dang momen can cho co ciu nang ha cdn biéu dién trén hinh 6.7.

H o, S .—.b— ﬂ
o i = )
= .*l-|‘—L. s ﬂ

0o DU g
o V |
it
anJu:l

LD O D U0E0 O

Hinh 6.7b. M6 hinh nhdn dang mémen cdn co cdu ha cdn cho cdn truc
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6.3.3. Bdc tinh mdmen cdn cla ¢o cdu nang ha cdn

Nhap céc thong s6 k§ thuat clia cdn truc cu thé cho mé hinh nhan dang mémen can, chay
mé hinh nhén dang trén Matlab véi cdc tai trong, diéu kién séc gié khac nhau, tng véi gée
nghiéng nhat dinh. Cdc dac tinh nhin dwgc trén hinh 6.8a — khi co ciu ning ha c¢dn hoat dong
trong gidi han tr goc nang ha cdny = 20" + 75% a = 1,5",

Trén hinh 6.8b - dic tinh mémen can véi cac tiitrong Q=10T; Q=20TvaQ=40T.
Trén d6 thi truc tung ta gid tri twong déi dugc tinh theo:

M* = MMmax
¥ = F(1) khi V = const, th& gian mo phong 90 s.

Hinh 6.8b. Ddc tinh mémen cdn khi ha cén
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PHAN 2. TRANG BI PIEN - PIEN TU VA TU PONG HOA
CAN TRUC - CAU TRUC PIEN HINH

CHUONG 7. KHAI QUAT VE HE THONG PIEU KHIEN TRUYEN PONG DIEN CHO
CAN TRUC- CAU TRUC

7.1. KHAI QUAT VE CAC YEU CAU CHO HE THONG BIEU KHIEN TRUYEN BONG CAU TRUC VA
CAN TRUC

P61 véi cdc thi€t bi nang van chuyén néi chung va véi cin truc néi riéng cin phai thoa
man cic yéu cau sau day.

Can dam bao téc do nang chuyén véi tai trong dinh mic

Toc do chuyén dong 161 wu cla hang hod duge nang chuyén 13 diéu kién trudc tién dé ning
cao ndng sudt béc x&p hang hod, dua lai hiéu qua kinh t& k¥ thuat t6t nhat cho su hoat dong cia
cin truc — cdu truc. Néu td¢ d6 ning ha thiét k€' qua tén sé doi hoi kich thude, trong luong clia cic
b truyén co khi 16n, diéu ndy din t&i gid thanh ché tao cao.

Mat khac toc d6 nang ha t6i vu dam bao cho hé théng diéu khién chuyén dong cia co ciu
thoa man cdc yéu ciu vé thdi gian dao chiéu, thdi gian him, lhm viéc lién tuc trong ché do qua do
(hé thong lién tuc dao chiéu theo chu ky boc xép), gia tdc va do giat thod min yéu ciu. Nguoe lai
néu 16c do qud thdp s& anh hudng dén nang sudt béc x&p hang hod. Thong thudng tdc do chuyén
dong cua hang hod & ché do dinh mitc thuomg nidm trong pham vi (0,2 + 1) m/s hay (12 + 60)
m/ph. Diéu khién chuyén dong cho cdc co cdu clia cdn true — céu true can dam bio cdc yéu cau
t1ép theo.

C6 kha nang thay doi téc do trong pham vi rong

Pham vi di¢u chinh t8c¢ dé cia cdc ca cdu diéu khién chuyén dong la didu kién cdn thiét dé
nang cao ning sudt boc x&p dong thoi thoa min yéu ciu cong nghe bde x€p vdi nhidu ching loai
hang hod. Cu thé la: khi ning vit ha maéc khong hay tan trong nhe vdi t6c dg cao, con khi ¢é yéu
cdu khai thdc phai cé tSc do thap va 6n dinh dé ha hang hod vio vi tri yeu cdu (diéu nay do k¥
thudt boc x€p hodc k¥ thuét lap médy ddi héi cu thé véi timg loai can truc — cdu truc).

Ngoai ra cdc hé¢ théng truyen dong phai ¢6 cdc téc do trung gian nhu sau:
- Toc do tean tal: V,,, .

- Toc do nang mot phin hai tai: 1,5+ 1,7V, .

- Téc do nang mdée khong: 3 + 3,5V, .

- Toc do ha toan tai: 2 + 2,5V,

Téc do ha it tai hodc mdc khong: 2 +2,5V,,.

V1 viy s0 cap toc do cho cdc co cdu diéu khién chuyén dong clia cin truc it nhat a 3 cap
toc do. Cap t6c do thdp nham thoa min cong nghe khi nang hang va ha hang cham dat, cap toc do
cao 1 tdc d6 161 uu cho timg co céu, glua hai cip tdc d¢ nay thudng duge thidt k€ thém céc t6c do
trung gian d€ thoi méan cong nghé bac x€p hang hod ciing nhu sy lam viee 6n dinh cla can truc.

Cé kha nang rit ngdn thoi gian qua do

Cdc co cau diéu khién chuyén dong tén cdn tryc — cdu truc lam viée & ché do ngin han
lap lai, thudng hé s6 déng dién tuong d6i €% = 40% vi vay thii gian qui do chiém hdu hét thoi
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gian cong tic. Do do viéc rdt ngin thdi gian qud do 1a bién phép co ban dé nang cao nang sudl.
Thdi gian qué d¢ trong cdc ché d¢ cong tac 13 thoi gian khdi dong va thoi gian ham trong qué trinh
tang t6¢ va giam toc. DE rit ngén thdi gian qud d6 cin sit dung cac bién phap sau:

- Chon dong co ¢6 momen khéi dong 16n.
- Giam momen quén tinh (GD)’ ctia cic bo phan quay.
- Duing ddng co dién cé t6c d§ khong cao (1000 +1500 vg/ph).

D6i véi dong co mot chiéu, mémen khéi dong phu thude vao gidi han dong clia cdc phién
g6p vi vy thudng chon I,y = (2 + 2.5 -

Pai v&i dong co xoay chiéu momen khdi dong phu thudc vao loai dong co, véi dong co
khong déng bo roto léng séc momen khai dong ©6 thé dat 1,5M,,, con d6i véi dong co khong
déng bo roto day quin vé nguyén tac momen khéi dong c6 thé chon bang momen t6i han My,
Viéc sit dung loai dong ca t6c do thdp trong he théng dién co mot mdt rit ngén dugc qua trinh qua
do, mat khdc nang cao duoc hiéu sut, khi sit dung bo diéu t6c co khi ¢é ty s6 nho.

Cé tri s0 hiéu suat va cosp cao

Cong tac khai thic hop 1y cdn tryc — cdu tryc trong bdc x€p hang hod 12 mot yéu 16 aé
nang cao tinh kinh t& cla hé thong diéu khién. Nhu chiing ta di bi&t hé théng truyén dong dién cha
cdc cin tryc thudng khong sl dung hét kha nang cong sudt, hé s6 tai thudng trong khoang 0,3 +
0,4. Do vay khi chon céc dong co truyén dong phai chon loai ¢6 hiéu suit cosg cao va 6n dinh
trong pham vi réng.

Pam bao an toan hang hoa

Bao dam an toan cho hing hod, cho thiét bi vA bao dam an toan cho cong nhén bdc x€p la
yéu cdu cao nhat trong cong tac khai thic, van hanh cdn truc — cdu true. DE thyc hien duge diéu dé
cdn chi y tdi cdc gidl phdp sau:

- Cén ¢6 quy trinh an toan cho cong tdc vén hanh va diéu khién cdn truc — cdu truc trong
qué trinh hoat dong.

- Trong qué trinh tinh todn thiét k€ phai chon cdc he s8 du trir hop Y.

~ K§ thuat diéu khién chuyén dong cén tryc cn c6 cic hé théng gidm sit, bao ve 1y dong
céc hé théng diéu khién chuyén dong cho cdn truc. Cic hé théng cin c6 cdc bao vé nhu: Bao v&
méc cham dinh, bao vé ching cap cho co ciu nang ha hang; bao vé géc nang cin 1n nhét va nho
nhét hay néi cach khic 13 béo v¢ tdm véi nho nhédt va 16n nhat cho co c&u ning ha cédn; bao vé goc
quay hay bao vé hanh trinh cho co cdu quay va co cau di chuyén. Ngoai ra cdn c6 cdc h¢ théng do
lutmg va bdo vé qud tai tai trong nang cho co c4u nang ha hang va ning ha cin.

- Hé théng diéu khién bét budc phai cé ddy dii cac bao vé sy ¢6, bao vé “khong”, bao vé
ngin mach, bao vé qud tai nhiét cho céc dong co thyc hién va bao vé dimg khén cép.

- Cac loai phanh him cho céc h¢ théng lam viéc ¢ tinh bén vimg cao.

Cic gidi phap dam bao an toan trén day trong qua trinh khai thédc ¢in truc — ciu truc cén
duge kiém tra thudng xuyén va phai duge dang kiém tai co quan Dang kiém.

Piéu khién tién loi va don gian

DE dam bao thuan loi cho ngudi diéu khién viée thiét k& cabin dién khién cling v&i céc
thiét bi diéu khién phai dugc b trf thudn tign va théng nhat gilta cdc loai cdn tryc — cdu truc. Pdng
thii ngudi diéu khién cdn truc — ciu tryc c6 thé sit dung c4c lénh khan cdp mot cach thuan ti¢n va
dé dang.
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On dinh nhiét, co va dién

Céc cén truc — cdu truc thong thudmg duoc lap rép dé van hanh ngoai troi. Cac khu vue
lam viéc thong thudng 6 nhiét do bién doi theo mia 1o rét. Ngoai ra cic c4n truc cang bién con
chiu anh hudng cta hai nudc man, vi vay cic thiét bi dién, k&t cdu co khi phai duge ch€ tao thich
hop v6i méi trudng cong tac.

Tinh kinh té va k¥ thuat cao

Thiét bi chéc chén, két cdu don gian, trong lugng v kich thuGe nho, gid thanh ha. Chi phi
bao quéan vA chi phi nang luong (kW /tdn) hop 1y.

Mat sé dinh nghia vé cac thong sé ca can truc - clu truc

Céc cén truc — cu truc c6 s6 lieu k¢ thuat dé bi€u thi tinh chét chuyén dong clia né nhw:
«dc cdu, momen cdu, chiéu dai va 4o vuon tay cin (tdm v6i), chiéu cao cn tryc, van tdc nang
hang, van téc di chuyén cén truc, t6c 40 quay cha thdp c4u, trong luong Kich thudic cha thiét bi ...

a. Sitc cdu 1a trong lugng vat thé cin nang 16n nhat tinh bang tan (T). Stc cdu bao gém
trong luong vat thé va cdc phu tung tred vio méc cin cdu (con goi 1a bd phin mang
vat).

b. D¢ vuon tay cdn (tdm v6i) 1 khoang céch tit dudmg tam moéc cAu t61 tam bo phén
quay tinh bang mét (m).

c. Momen cdu (momen téc dong lén cin truc khi nang hang) la tich s6 trong luong vat
thé khi bic x&p (tinh bang T) vdi do vuon tay cdn (tinh bang m) thi momen can tinh
bing T.m.

d. Chiéu dai tay cdn 12 khoang céch tir tam ban 1€ quay t6i tm puly déu cin dugc tinh
bang (m).

e. Do cao khi ndng hang 12 do cao 16n nhét clia moéc cdu khi nang hang, do cao cdu
hang phu thudc vao do vuadn tay cAn va chiéu dai tay can. Do cao cyc dai cha tay cn
dat dugc khi d¢ vuon tay cfin 12 cyc tidu v ngugc lai.

f. Véntdc ndng hangla quing dudng ma vat nang di dugc trong mot don vi thoi gian.

g. Vidn téc di chuyén cia cdn truc (d61 v6i cdn tryc dat trén dudng ray va trén bénh
xich hoac banh 16p) 1a quang dudng ma cin di chuyén ducc trong mot don vi thai
gian (m/ph).

h. Téc do quay cia cdn truc 12 s8 vong quay ciia bé trong mot don v1 thoi gian (vg/ph).

 Cde kich thudc chinh bao gom chiéu dii, chiéu rong va chiéu cao .

75 CAC HE TRUYEN DPONG DIEN CHO CAN TRYC - CAU TRYC
7.2.1. Khéi qudt

Trén cdn truc bao gom 4 ca céu truyén dong doc lap v6i nhau. Khi két hop diéu khién 4 co

cdu nay hoat dong hoac didu khién hoat dong riéng ré tmg cd cfu sé& dat dugc quy dao boc xép
hang hod theo mong mudn.
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Bén co cdu truyén dong chinh ciia can truc gom:

Truyén dong cho co cfu nang ha hang.
Truyén dong cho co cdu nang ha cin.
Truyén dong cho co cdu quay mam.
Truyén dong cho co cdu di chuyén chan dé.

Calb i i

Céc co cfiu chinh cta cau truc bao gom:

1. Truyén dong cho co ciu néng ha hang.
2. Truyén dong cho co cdu di chuyén xe con.
3. Truyén dong cho co cdudi chuyén gian.

Thong thudmng cac heé truyén dong dién cho co cfu nang ha hang, nang ha cin cho cin truc

duge x4y dung hoin 10an giéng nhau vé gidi phip diéu khién. Tuy nhién khac nhau vé pham vi
cong sudt truyén dong.

Diéu khién chuyén dong cho co cdu quay rong ghiéu trudng hop ¢6 thé sit dung truyén
dong nhém nhiéu dong co duoe cdp ngudn chung.

Cong sudt truyén dong chia ¢¢ ciu nang ha hang 16n hon cong sudt clia cd cdu nang ha cdn
vd ¢o cdu quay, con cd cfu di chuyén chan d€ ducc xay dung don gian hon cc ¢0 can 1, 2, 3.
Diéu khién chuyén dong cho cic cd ciu may ¢6 thé duge thyc hi¢n 1a céc he truyén dong dién hoic

truyén dong dién - thiy luc.

Tuy nhién cdc hé truyén dong dién thudn tiy khi su dung dong cd truyén dong 1a: dong co

mot chiéu, dong co kKhong déng bo roto 1ong séc hodc day qudn s& cho dac tinh diéu chinh tot
nhét. Céc co cfu di chuyén xe con, cd c4u di chuyén gian cla cu tryc trong tinh to4n gin giong
véi co cdu di chuyén clia cén tryc. Chiing ta s& phan tich cdc h¢ truyén dong dién dung cho cén

tryc vi tinh phé bién cia nd trong k¢ thuat diéu khién cha cdc cdn truc hién dai.

2.2 Céu ric cua hé truyén dong dién

Ciu tric cfia he théng truyén dong dién dung cho cén truc - céu truc dugc dua ra véi hai
dang pho bién trinh bay trén hinh 7.1. Trén hinh 7.1a, bao gém cdc phén tir chinh ctia hé thdng
dong luc:

bong co dién truyén dong cho céc co cau.

Phanh him dimg dién tir.

Bo truyén co khi. :

C6 thé 12 tr6ng i quan cdp nang ha hang hoac nang ha cin.
Phanh ham an toan cho cd cdu nang ha cin hodc nang ha hang.

U

Riéng dong co truyén dong cho ¢ cfu quay mam thudng s dung bo truyén co khi tryc vit
vo t4n v6i bdnh ring nén din dong tru quay.

Véi c4u triic trén hinh 7.1a, dong co thie hien c6 thé 1a dong co mot chiéu diéu chinh tdc
40 bang dien tro phu trong mach phin tng va mach kich tir. Cin chii ¥ rang cudn kich tir néi tiép
dugc sir dung dé hd rg momen cta dong co trong diéu khién & chiéu nang va ha 12 khdc nhau.
Viéc déi chiéu quay cta dong co dién mot chiéu dugc thay d6i chit yéu bing cich doi chiéu dién
4p phin ng. He thong cfip ngudn cho dong co mot chiéu c6 thé 1a mdy phat dién mot chiéu cé
nhiéu mach phin img (he F - B) hoac bo bién d6i tiristor - démg co dién mot chiéu (T-D).
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V4i cfu tric trén hinh 7.1a, dong co thuc hién la ddng co khong d6ng bo roto 1ong sée
loai ¢6 nhidu cuon day quén trén stato, cic tdc do khic nhau dugc tao ra bing cdch d6i ndi céc
cudn day hodc thay déi dien 4p, tdn s8 ngubn cdp cho cdc cudn day stato. Viec déi chiéu quay cho
céc dong co xoay chiéu khong déng bd thuong thyc hién biing phuong phdp d6i thit ty pha di¢n ap
ngudn cap.

Uu diém co ban cia he truyén dong dién tren hinh 7.1a: Két cdu hé théng don gian,
thudng xay dung theo nguyen tic ding tay diéu khién ket hop véi tram 1. Déng thdi dang nay
ciing cho pham vi diéu chinh t6¢ do rat 16n, ddu wr ban dau thép.

Nhuoc diém ciia hé théng 1a d6 tron di€u chinh khong cao, ¢6 thé gay nén luc giat trong
qué trinh [am viéc chia c4n tryc. Vi vay tinh bén viing khong cao va chi ing dung cho cdc cdn tryc
— c4u truc khi yéu cdu dic tinh cong nghe nang chuyén khong cao.

D€ khic phuc cdc nhuge diém trén trong cdc he thong dicu khién chuyén dong cho céc co
cfu, ngay nay da img dung cdc he théng truyén dong dién hién dai sit dung bo bién tdn - Bong co
khong déng bo véi thiét bi diéu khién PLC. Dang hé thong nay cho két qua t6t vé didu chinh toc
do, tinh linh hoat trong diéu khién va gidm sat, cling nhur hi¢u qua kinh 1€ cao.

Trén hinh 7.1b bi€u dién dang ciu tric dong luc cha he théng truyeén dong dién da dugc
tng dung cho nhiéu loai cdn truc cha cac hing danh tiéng CRANNEF clia Phdn Lan hodc
KONDOR, KRANBAU ciia Diic hoic KYPOB ctia Cong hoa Lién bang Nga.

Trong hé thong bao gém :

1. Pong co truyén dong.

2. Phanh dién tit him dimg.

3. B0 truyén co khi.

4. Phu tai dong dung d€ diéu chinh t6c d¢ cla he théng bing mdy phit him déng b
holic miy phat dién mot chiéu hoac cdc dang phanh ham dién tir.

5. Co c4u thyc hién c6 thé 1a tréng tdi cho co cdu nang ha hang hodc nang ha can.

6. Phanh an toan.

Hinh 7.1. S0 d6 cdu tritc hé truyén dong dién cho cdn truc — cdu truc

Diac diém co ban ciia hé théng & hinh 7.1b 1a & ché co cfu hdm diéu chinh t6c 49 4 ¢4 thé
diéu chinh duge moémen ham theo yéu cdu va két hop véi dac tinh cha dong co dién dé cho ra dic
tinh ctia hé théng thod man duge cong nghé nang chuyén cho cdc loai cén truc — cdu tryc. Pac biét
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thich hop véi cdn truc dung trong cong nghi¢p lap mdy, xay dung va cdc cén truc dé bdc xép
container & cdc cang bién. Dang hé théng trén hinh 7.1b thuong duge dng dung cho cic h¢ théng
6 pham vi cong suét 16n sir dung dong co truyén dong mot chiéu, dong co khong déng bd 16to
day quan.

Uu diém ciia hé théng tren hinh 7.1b ¢6 dic tinh diéu chinh t&t, 46 tron di¢u chinh va ¢6
kha nang didu chinh siu cd hai phia nang ha, quay tréi - quay phai .

Nhuoc diém ciia hé thong : He théng diéu khién thudng phic tap va 1 he kin, gid thanh
téng thé cao, hiéu suét ving diéu chinh sau thdp.

Ciu tric hé didu khién cho cdc he truyén dong dién biéu dién trén hinh 7.1 o thé dugc
xdy dung trén nguyén tac hé hd hodc hé kin diéu chinh tdc do.

Cdn chit ¥ rdng:

Céc phanh him dimg dién tir 2 va co cdu phanh an toan 5 ctia hé thong trén hinh 7.1a hoac
6 trén hinh 7.1b 1Am viéc tin c4y, tinh bén viing cao dé dam bao an todn trong qua trinh lam viéc..
Khi c6 sira chira thay thé cdc phén tlf trén truc truyén dong chinh nhat thit phai khod phanh an
toan 5 hoic 6 chic chan dé ranh gay mdt an toan nghiém trong.

7.3. CAC DANG DAC TiNH CO TINH CUA HE TRUYEN DONG DIEN DIEU CHINH TOC
PO CHO CAC €O CAU CHINH CUA CAN TRYC - CAU TRYC

7.3.1. Céc dang ddc finh cd finh cla hé théng truyén déng digén mot chiéu cho
cén truc - cdu tryc

Momen can tinh cfia cic co cdu chinh trong diéu khién chuyén dong can truc ¢6 hai dang:
moémen can thé ning va moémen can ma sat. Vi vay dic tinh co tinh ctia cdc dong cd trnyén dong
cho cdc co cdu ¢6 dang nhu sau:

Trén hinh 7.2 bidu dién so dé nguyén 1y sir dung dong co dién mét chiéu vi dang dic tinh
co tinh clia cac dong co diéu khién chuyén dong cho cic co cdu ciia cén truc — cdu trye. Trén hinh
72a, so d nguyén 1y clia dong co dién mot chiéu BC bao gém: phin ing U, cuén kich tir ndi ti€p
G,G,, cudn kich tir song song FF,, dién trd phu mach phin tng R, diéu chinh t6c d¢, dién trd Ry,
diing dé thay d6i kich tir chia dong co.

Cac phan tir Iogic K, dé diéu chinh gid tri dién trd Ry, Ry, N va H dé dio chién quay, R,
role dong cuc dai bao vé mach phdn ving, Ry role dong dién bio v& mat tir trudng. Trén hinh 7.2b,
dac tinh co tinh cla co cdu nang ha hang va déc tinh co finh cda co cdg nang ha cdn. Trén hinh
7.2¢, dic tinh co tinh cia co c4u quay va cd cdu di chuyén,

Csc dang dic tinh co tinh clia cdc dong co thuc hién c6 hai ving diéu chinh toc d§. Vung
didu chinh 16¢ do khi thay déi dién tr& phu mach phdn (ng phia nang - ha hang va ving diéu
chinh 6¢ do khi thay déi dién tré mach kich tir phia nang - ha hang.

D6i v6i co cdu nang ha hang va co cdu nang ha cn khi ha c6 tai, dong co dién thuong lam
viéc & ché€ do ha ham. Phia nang hang déi véi co cdu nang ha hang, nang ha cdn, co cdu quay va co
cfu di chuyén dong co dién dién hoat dong & ché€ d¢ dong co.
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Hinh 7.2. So d6 dién nguyén 1y
cdc co cdu chinh clia cdn trc — cdu truc.
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7.3.2. Céc dang ddc tinh co cla hé théng truyén déng dién bdng ddng co
khéng déng bd réto 16ng sé¢ cho cdn trye - cdu tryc

Diéu chinh t&c do trong c4c he théng truyén dong dién cho cdc co cau diéu khién chuyén
dong cho cdn truc — cdu truc st dung dong co dién khong dong bo roto 16ng séc rét phO bién.

Phwong phap diéu khién 16c do thong thuong duge thuc hién bang cach d6i néi cudn day
phan ting dé thay doi s6 doi cuc p. Ddo chiéu quay cla dong co truyén dong duge thyuc hién bang
cich thay déi chiéu tr trudng quay. So dé dién nguyén 1y déi ndi cudn day stato duge trinh bay
trén hinh 7.3a, dac tinh co tinh clia dong co truyén dong cho co ciu nang ha hang va nang ha cin
trén hinh 7.3b.

Trén hinh 7.3a, khi cuf_)n day phdn ing cia dong co khong déng bo ddu Y, Ava YY; Trén
hinh 7.3b, dic tinh co inh ciia dong co khong déng bé khi di€u chinh t6¢c do bang cach déi néi
cudn day dé thay déi s& doi cuc p cho co cdu nang ha hang va co ciu nang ha cdn. Ving diéu
chinh t6¢c do6 phia nang cho co cdu nang ha hang, co cdu nang ha cdn, dong co dién lam viéc & cheé
do dong co. Viing diéu chinh t6c do phia ha cho co cdu nang ha hang, cod ciu nang ha cin, dong co
dién 1am viéc & ch¢ do ha him.
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Hinh 7.3. So dé dién nguvén Iy va cde dang ddc tinh co tink cria dong co truyén dong cho cde co cdu dién
khién chuvén dong cho cdn truc — cdu ruc
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7.3.3. Cac dang ddc finh co cla hé thdng truyén déng dién béng déng co
khéng déng bd réto day quén cho cdn trye - cdu tryc

Bong co khong dong bo roto day quan st dung dé truyén dong cho cic co cdu didu khién
chuyén dong cho cdc cdn true — cdu truc ¢6 nhidu wu diém nhu tang moémen khéi dong, han ché
dong dién trong qua trinh khoi dong va cé kha nang diéu chinh tG¢ do trong pham vi rong, khai
thdc va bao dudng don gidn. Pac biét dong co khdng déng bé sir dung cho cdn truc — cdu truc ¢
thé md rong pham vi céng suft vi vay chiing dugc sir dung rat phé bin.

Trén hinh 7.4 trinh bay so d6 dién nguyén 1y va cdc dang dic tinh co dong co khong déng
bo roto day quén truyén dong cho cic ¢ cdu clia cdn truc — cdu truc. O hinh 7.4a bidu dién so d6
dién nguyén 1y cha dong co khong dong bo r6to day quéin diéu chinh t&c d6 bing cach thay déi
dién tro phu trong mach réto clia ddng co. Trong so d6 Mg, vd Mg, 13 cdc phan tir diéu khién logic
dé dao chiéu quay dong co; K, 1a cdc phén tir diéu khién logic dé thay déi gi4 tri dién tré phu mach
roto Ry, RT - role nhiét bdo vé qud tai cho dong co.

Trén hinh 7.4b, dang dac tinh co cla dong co khong dong bo roto day quan diéu chinh 8¢
do bang cich thay déi gid trj dién tr& phu truyén dong cho co cdu nang ha hang v nang ha cén
cta cln truc — cdu truc. Ving diéu chinh t6c do phia nang hang Ay, viing diéu chinh t8c dé phia ha
hang Ay, phu thudc gid tri dién tr& phu trong mach roto. Pac tinh co tinh cda hé truyén dong dien
diéu khién chuyén dong cho co cfu quay va co cdu di chuyén chan d€. Ving diéu chinh t6c do khi
quay, khi di chuyén phu theoc gid tri dién tré phu trong mach réto.
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Hinh 7 4a. So dé nguyén Iy clia dong co khéng dong bo
rote ddy qudn didu chinh téc dé
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Hinh 7.4b. Dang ddc tinh co tinh ciia dong co khong dong bo truyén dong cho cdc co cdu diéu khién chityén
déng cho cdn truc — cdu truc.

7.3.4. Céc dang ddc tinh co cla hé thdng diéu khién t8¢c d truyén dong dién
cée co cdu chinh cho cén trye -cdu tryc st dung phu tdi déng

Cic cin truc - cdu truc ¢6 yéu cdu dic tinh diéu chinh 16t sir dung cho cong nghe lap may,
xay dung va cho cang bién céiu tric he truyén dong dién trinh bay trén hinh 7.1b. Diéu khién he
thong truyén dong dién & ving diéu chinh t6c do sau ca hai phia nang va ha hang xay dung he¢
didu khién 1a he kin. T6c d¢ clia hé théng truyén dong dién phuc vu cong nghé c6 yéu cdu 10%n,,
15%,, 20%ny, sai lech tinh 5%, khi tai trong nang thay doi tir Moy dén 1,2Mcyr. He truyén dong
dién thudng sir dung 1a: Bo bién ddi tiristo - déng co - Phu tai dong hosc dong co khong dong bo —
phu tai dong. Dang dac tinh co duge trinh bay trén hinh 7.5.
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Hinh 7.5. Dang ddc tinh co tinh cia hé truyén dong dién cho cdn truc - cdu tryc
khi stz dung phu tdi dong.

Pac tinh co tinh clia he truyén dong dién cho cin truc, cdu truc khi st dung phu tai dong
bidu didn trén hinh 7.5a, b, ciia hé théng truyén dong dién diéu khién chuyén déng cho cic co cdu
chia ¢an truc. Cic déc tinh co tinh thé hién trong hai ché d6 hoat dong.

1. Khi dua phu tdi dong vdo hé thong

Khi c6 sy tham gia hoat dong cha phu tai dong, toc 4o 6n dinh trén cdc dac tinh 1, 2 phia
nang vi 1, 2, 3 phia ha hang nham muc dich tao ra cdc téc 46 thap dap ing yéu cdu cha cong
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nghé nang chuyén. Dac diém clia he théng khi tao ra ving diéu chinh sau véi sy thay déi tai rong
nang trong dai rong can han ché dong cho dong co bang dién trd phu R, trong mach réto cua dong
co khong dOng bo va dién trd phu trong mach phan tng cila déng co mot chiéu. Diéu khién chinh
xdc moémen cia phu tai dong s€ quyét dinh sai léch tinh téc d§ cho hé théng.

2. Khi phu tdi déng khong tham gia vao hé thing

Khi phu tai dong khong tham gia vao hé théng cac t6c do cong tac trén cdc dac tinh 3, 4,
S, 6 phia nang va 4, 5, 6 phia ha hang. He théng c6 ho dac tinh co tinh nhu hinh 7.5a, b d4 giai
quyet tot van dé vé chat lugng diéu khién siu cho h¢ théng déng thai dép ting dugce cic 16c do cao
dé tang nang sudt boc x&p cha cdn truc.

7.4. HE THONG DIEU KHIEN TRUYEN DONG DIEN DIEU KHIEN CHUYEN DONG CHO CAN
TRUC - CAU TRYC

7.4.1. Bac diém chung

Diéu khién chuyén dong nang ha, di chuyén hang hod treo trén moéc cdn truc — ciu truc
theo quy dao mong muén trong khong gian hoat dong cha cén truc — cdu truc cé thé dugce thuc
hién déng thdi nhd 4 co cdu: Nang ha hang, nang ha can, co ciu quay va co ciu di chuyén. Khi
khao sd1 su hoat déng cla c4n truc mot cdch toan dién, nhdt thi€t phai coi cin truc 1a mot doi
tugng diéu khién bao gém 4 co cAu chinh hoat dong cé nhimg rang budc nhat dinh, Trong trudng
ho‘p dé cdn phai khao sdt sir hoat dong clia cdn truc bao gom 4 bac tw do dé xét cdc ché do dong
cua nd.

Céc hé thong w dong hod toan phin qud trinh diéu khién cdn truc duge xudt phét tir quan
niém d6. Viec diéu khién chuyén dong cla cdc co cdu ¢6 thé thyc hién di€u khién tai chd hoac tlr
xa.

Tuy nhién trong thic & hién nay diéu khién chuyén dong cia cin truc boc x&ép hang hod
duge thiét k& dé ngudi van hanh truc tiép diéu khién quy dao chuyén dong clia hang hod, quyé[
dinh t6c do nang ha va di chuyén tuy theo timg diéu kién cdng tic va ching loa1 hang hod cy thé.

Chinh vi vy ma cdc hé thng diéu khién chuyén dong cho cdc co cdu cla cin tryc thudng
dugc thi€t k€ hoat dong doc 1ap voi nhau, Viéc khai thic 161 vu nang sudt thiét k€ phuy thudc nhiéu
vao k thuat diéu khién cia ngum van hanh, ciing nhu c4u tric diéu khién cda cic hé thong diéu
khién chuyen dong. Didu khién cdc hé théng diéu khién truyén dong dién cho chuycn dong cta
cdc g ciu cha cin truc duce thiét ké rit da dang. Dé thuan tién cho qud trinh t6ng hop va phin
tich cdc hé thdng diéu khién chiing ta dya vao cdc dic diém sau:

1. He thong diéu khién sir dung cong téc to - role dé diéu khién qud trinh khdi dong, him
va diéu chinh ¢ do cho dong co thuc hién.

2. Hé théng diéu khién viéc cdp ngudn cho dong co thuc hién bing cich didu khién cdc bo
bién déi cong suat nhu hé F - D (hé théng mdy phat - dong co); BBDT - D (bo bi€n déi tiristor -
dong co dién mot chiéu); (bo bién tan - dong co khong dong bo);

3. He thong diéu khién két hop giita cong tdc to - role cdp ngudn cho dong co thuc hién,
thay d6i gid tri dién trd phu trong mach phén tng clia dong co mét chiéu hodc dién trg phu trong
mach réto ctia dong co khong déng bo roto day quén, két hop diéu khién phu tai dong dé tao ra
cac dic tinh mong muodn.

4. He thong diéu khién tng dung thiét bi PLC diéu khién cdc he thong truyén dong dién
v4l s gidm sdt bdng mdy tinh.
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Mach céip nguén cho cdc hé thong diéu khién truyén dong dién cho céc co cdu chinh, cic
hé théng truyén dong phu va he diéu khi€n gidm sat sw hoat dong ciia cdn tryc — cdu truc ¢é cac
dac diém sau:

Diéu khién c4p ngudn cho toan bo cin truc — cdu truc trong ché d6 hoat dong va cheé do
khong hoat dong. Ngudn dién diing cho cdn truc bao gém ngudn diéu khién, ngudn dong luc cung
cdp cho cdc dong co truyén dong. Dong thoi hé thong cfp nguén thyc hién cdc bao vé cin thiét
cho can truc nhw: bdo vé ngan mach dong luc, bao vé khong, bdo vé qud 1ai cic dong co truyén
déng.

7 4.2. Cdu trac didu khién céc hé théng diing céng tdc to - role

Cxu wric diéu khién cla cde hé thong diéu khién truyén dong dién dung cong tac to - role
cho cén truc — cdu tryc dwgc biéu dién trén hinh 7.6.

| J
\\ /

*BPTH' ~ »BBECS ¢ 7 BC ¢ 7 CCTH |
(1) (2) (3) (4) (5)

Hinh 7.6. Cd triic hé théng diéu khién hé thong ditng cong tdc to - role.

Heé théng bao gém cdc khau chinh nhu sau:

1. Tay diéu khién: Tay diéu khién ding d€ phat lénh diéu khién toc do cho hé théng di¢u
khién truyén dong dién. Lénh diéu khién gém c6: lenh dimg, lenh chon chiéu, 1énh gia tri t6c do.
Tay diéu khién 12 mot t6 hop cdc tiép diém dé diéu khién cdp ngudn cdc cudn hit cia cdc role

&

trung gian thuc hién lénh di€u khién phil hop v6i vi tri cha tay diéu khién.

2. He thong bién déi tin hicu diéu khién (BDTH): He théng bién ddi tin higu dicu khién
twong \tng vdi trang thdi cua tay diéu khién, st dung céc role trung gian, role thoi gian dé lam chic
nang déng cit va diéu khién h¢ truyén dong dién theo logic trinh ty thyc hién 1¢nh diéu khién.

3. Bo bién ddi cong sust (BBDCS): Gém cédc cong tic to ding dé thyc hién lénh diéu khién
déng cit mach dong luc cip ngudn cho dong co thuc hién.

4. Pong co dién (PC) truyén dong dién cho he théng diéu khién chuyén dong cdc co ciu
chinh ctia cn tryc — cu truc.

5. Khau thuc hién trong cdc cd cdu clia can tryc — ¢du truc.

Hién nay céu tric diéu khién trén hinh 7.6 dugc dp dung ky thuat diéu khién PLC dé don
gian hod hé théng, tang do tin cdy cho céc cn truc — cdu truc khi dic tinh diéu chinh c6 yéu ciu
khong cao trong viéc thyuc hién cong nghe boc x€p hang hoa.

7.4.3. Céiu triic didu khién cac hé thdng ding phu 1ai dong

Ciu tric diéu khién ciia cdc hé théng diéu khién wuyén dong dien cho céc co céu diéu
khién chuyén dong clia can tryc diing phuy tai dong dugc biéu dién trén hinh 7.7.
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Hinh 7.7. Cédw triic diéu khién hé thong ding phy tdi dong cho truyén dong dién
cdc co cdu chinh ciia cdn tric — cdu truc

Chic nang cdc phén tif trong hé thong diéu khién:

1.

Tay diéu khién: Dung dé tao cc lenh diéu khién, tin hiéu diéu khién c6 thé 1a tin higu s&
hodc tin hiéu twong ty tuy thude loai tay didu khién.

Bo xir Iy tin hi¢u diéu khién: Cic tin hieu duoc tao ra ur tay dicu khién duge x{ 1y va
truyén dan dén cc khéi chéip hanh. Trén so do civ triic chi ra ba nhém tin higu diu
khién: Tin hiéu didu Khién téc do U, quyét dinh tdc do cong téc clia hé théng, tin hiéu s6
U,, diéu khién chiéu cip ngudn quyét dinh chiéu quay clia hé thong, tin hiu s6 U, quyet
dinh gid tri dién trd phu trong mach déng cd nham han ché dong dién va tao ra cic ip 16¢
do cho hé thong.

Kh6i ngudn cung c4p cho hé thong: Chic nang clia khéi ngudn thyc hién cip ngudn che
he diéu khién va chon chiéu cAp nguén cho mach dong lyc clia dong co thyc hién.

Dong co truyén dong dién cho cic co cu didu khién chuyén dong: Cic hé théng dang nay
thudmg sir dung dong co khong déng bo roto day qudn hoac dong co di¢n mot chiéu.

Khéi chuyén mach dong lyc: Chitc nang ctia khéi chuygn mach s& diing dé thuc hién lenh
diéu khién diéu chinh thich hop gié i dién tré phu trorig mach phén tng dong co.

Phu tai dong: Phu tai dong dung trong h¢ thong ¢ thé 12 phanh him, mdy phat ham mot
chidu hoic mdy phat ham dong bo. Phy taj dong tao ra momen M, trén truc co cua h¢
théng ¢6 chiéu nguge Vo chidu ciia momen dong cd M. Téng dai s¢ momen dong ¢4 va
momen cta phu tai dong tao ra momen cho truc co chia hé thong din dong co cau dicu
khién chuyén dong.

Co céu thuc hién: Cd cfu thyc hign 13 tréng t3i quin cap ning ha hang, nang ha can hodc
banh rang 16n clia co cdu quay, binh cha co c4u di chuyén chan d€.
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8. Bo didu chinh tdc do: Chiic ning cla by diéu chinh nhdm didu chinh t6c do cha h¢ thong
bam téc do dat. Bo diéu chinh thudng duge thiet k€ c6 hai mach vong: mach vong tdc do
va mach vong dong dién. Vige cép dong cho phu tai dong dugc di€u chinh t dong bing
b6 chinh lwu diéu khién. -

He thong truyén dong dién cho cdc ca cdu diéu khién chuyén dong cho cin truc nhy hinh
7.7 dugc tng dung rong rdi cho cac c4n truc ¢6 dac tinh diéu khién tot. Heé théng lam viéc theo
nguyén tic hé kin khi t6n tai tin hi¢u diéu khién t6c d6 U, s& tao dugc dic tinh diéu chinh sau
(t6c 46 cham). Khi tin hiéu diéu khién U,,, duoc ngit, hé théng lam viéc theo nguyén tac hé hé,
diéu chinh t6c do duoc thuc hién bing cich dicu chinh dign tré phu trong mach réto cba dong co
khong déng bo hoidc diéu chinh dign trd phy trong mach phén tng clia déng cd di¢n mot chiéu.

7 4.4. Céu tridc didu khién céc hé thdng ding PLC va duing b bién tén cép cho
déng co khéng dong bd réto idng sé¢ cho can fryc - céu tryc

7.4.4.1. Ciu tric diéu khién doc lap cho hé thong truyén dong dién

So d6 cdu tric diéu khién doc lap heé thong truyén dong dién diéu khién chuyén dong cho
cic cg ciu cfia cin truc duoc trinh bay trén hinh 7.8, chic nang co ban cha cac khaun nhu sau:

1. Tay diéu khién: Tao ra tin hiéu diéu khién heé théng tuong (ng véi ba trang thai cla tay diéu
khién, Vi trf “0” he théng san sang hoat dong; Khi tay diéu khién duge dich chuyén vé phia “UP -
DOWN" d6i v6i co cfu nang ha hang hoac ning ha cdn; V& phia “L. - P” d6i vdi co céu quay, cd
ciu di chuyén tay diéu khién tao ra tin hiéu chon chiéu cho hé théng bang cam bién vi ui lien
dong véi tay diéu khi€n. Dong thai tay didu khién dugc ndi lien dong v6i tryc clia Encoder tao ra
cdc tin hidu dang s6 diéu khién gid tri t6c do quay cta dong co. Thong thudng céc Encoder sif
dung hién nay tao ra tin hi¢u diéu Khidn 8 bit, cdc ddu ra ctia Encoder 1an luot i3 2°, 2',2%, 2%, 24,

2°.95 27 Nhu viy tay diéu khién s€ tao ra 10 bit tin higu diéu khién (2 bite chiéu va 8 bit 16¢ dg).

2. Bo6 ma hoa: Bo ma hod tin hi¢un vi tri tay diéu khién nhim nang cao cong sudt tin héu diéu
khién, tang kha nang chéng nhiéu, truyén tin hi¢u di xa.

3. Bo diéu khién PLC: Bao gém CPU, céc modul ddu vio DO, cde modul ddu ra DI két ndi voi
céc hé theng didu khién. Dé dam bao tinh tac dong nhanh cho hé théng PLC bién doi tin hicu tr
tay diéu khién dang digital thanh tin hiéu analog diéu khién bién 1dn. Ddng thoi thong qua PLC
cung c4p thong tin gidm sat sur hoat dong cia toan bo he thong.

4. Thiét bi déng cit: Céc cong tic 1o MC dung dé déng cét ngudn cdp cho bo bign tin dong co
khong dong bo va cdc thi€t bi thue hién khdc. '

5. Bo bién doi: BO bién tAn dimg dé diéu khién dien 4p, tdn s6 cap cho déng cd theo luat diéu
khién duoc thiét k& va luu dit trong CPU cha bién t4n, déng thdi thong qua bi€n tdn co thé quan st
va dat cdc thong s8 bao vé dong ¢o... .

6. Pong co dién: Dong co khong dong b roto 16ng s6c dung d€ truyén dong cho he théng.

7. Thiét bi quan sat: May phdt t6¢ do PG 12 thi€t bi do t3¢ do dong co cho tin hi¢u dudi dang
Xung.
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8. May tinh két néi véi hé thong: Chic nang chinh cia PC la dé diéu khién vi gidm sat he théng.

Cac hé théng diéu khién trén hinh 7.8 ¢6 nhiéu wu diém nhu tao ra dugc nhiéu cdp 16c do
vi vay hé thong hoat dong ém, d6 giat nho, kha nang tr dong hoa cho timg cdn truc, cau truc cling
nhu toan bo hé théng diéu khién khu vuc cang trong bdc xép hang hod. Dang hé théng nay ngay
cang duoc ing dung rong rai cho he diéu khién cdn trye, cdu tryc.
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Hinh 7.8. Cdu tritc didu khién cho titng ca cdu ding PLC - b¢ biéh tdn- dong co khdng dong bo cho cdn
fruc.

7.4.4.2. Ciu triic diéu khién néi mang cho cic hé thong truyén dong dién dung PLC - dong
co khong déng bé can truc - cdu truc

Cfu triic co ban clia hé théng diéu khién truyén dong dién cho cdc co cdu néng ha hang,
co cfu nang ha cén, co cau quay va co clu di chuyén chan d& cha cin truc, cling nhu cdc ¢o cu
nang ha hang, co c4u di chuyén xe con, co c&u di chuyén gian clia cic ciu tryc duge biéu dién trén
hinh 7.8. Trén cén truc, ciu truc cdc dong cd thuc hién, cac tram didu khién PLC cho cac co cdu
¢6 thé duge thigt k& 1ap dat tai cdc vi trf khdc nhau nhung diéu khi€n ching dugc b6 tri tai cabin
diéu khién. Viéc quan sat trang thai lam viéc cua céc thigt bi thuc hién, thong s& clla cdc dong co,
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CHUOGNG 8. TRANG BI PIEN - PIEN TU CAN TRUC KONE

8.1. GIOI THIEU CHUNG VE CAN TRUC KONE

Can truc chan d& KONE dugc hing KRANNEFF ciia Phén Lan thiét k&, Nhém cin truc
nay dugc trién khai ing dung & cc cang bién nude ta, nhiéu nude trong khu vuc va trén theé gioi.
Can truc KONE c6 dic tinh diéu chinh tdc do thich hgp cho béc x€p hang hod cho cang bién va
ning chuyén trong cong nghiép lip mdy cho nganh déng, chira tau bién.

Cén truc KONE c6 cic co cau chinh sau:
- Co ciu nang ha hang.

- Ca céiu nang ha cn (thay déi tdm vdi).
- Co cdu quay mam.

- Co cau di chuyén chéan dé.

Vé ciu tric co khi cdu KONE ¢4 than cén tryc gém:

Thép can truc 1am bang thép cdu triic irén thip cdu thang ditng, c6 gan tay cén truc (cin},
cabin diéu khién, budng dat ihiét bi dicu khién.

Tay cin cha cén truc cdu tao bang nhimg thanh thép duoe ghép thanh dam ing lyc, mot
ddu gin bang Khdp véi thap cdu, mot ddu duoc treo bang cdp thong qua hé thong rong roc va ¢o
thé quay xung quanh khép gan vdi thip cau.

Cabin diéu khi¢n 1a budng diéu khién tap trung cla ciin truc, trong do6 trang bl nhimg tay
diéu khién dé diéu khién cdc co cau.

8.1.1. Théng s6 ky thudt co bdn

Thong 6 k¥ thuat clha ciu KONE nhu sau:

- Stic nAng tir 8 + 25 tan.

- Tam voitr 24 + 38 m.

- Chiéu cao nang ha hang vdi ti la:

+2514n chiéucao1a 45 +9 m.

+ 15 tin chiéu cao la 37 + 9 m.

- T6c d0 nang hang mdc 25 tdn 1a 10 m/ph.

- T&c do nang hang moéc & tdn 1 60 m/ph.

- Téc do quay mam la | m/ph.

- Toc do nang cdn 1a 25 m/ph.

- Téc d6 di chuyén xe 46 m/ph.

- Gée quay 360",

- Chiéu rong cia dudng ray 10,5 m. -
- Chiéu dai tam banh xe trudc dén tam binh xe sau la 5,4 m.
- Chiéu cao dinh thip 37,3 m.

- Chiéu cao dinh can 45 m. '

- Nguén dién 3 pha dién dp Uy, = 380 V, =50 Iz,
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8.1.2, Cac quy udc chung khi doc bdn vé ki thuat cén truc KONE

D€ thuyét minh cdc ban vé trong qud trinh nghién citu, trong cong tic van hanh thuan lgi
cdn hi€u 16 mot s6 quy dinh vé ky hicu, dé€ lam ngan gon che phén thuyét minh nhung vin ddy di
va-chinh xic. Cac quy dinh cu thé nhu sau:

Cic cuon hit clia cong téc to - role duge ky hiéu bing chinh tén cong tic to role, Khi duge
cap dién s€ ¢6 gi4 tri logic 1, khi khong c6 dién s& c6 gid tri logic 0.
Vidu: Acl = 1 nghia Ia cong tac to Acl ¢4 dién.

Cic tigp di€m cha cong tic to - role ky hieu bang tén cong téc to - role kam theo s6 cot
(ma ti€p diém dugc biéu dién) trong ngoic don. Khi ti€p diém dong c6 gid tri logic 1, khi tiép
diém md c6 gid i logic 0.
Vidu Acl (17} = 1 nghia Ia tiép diém cla cong tic to Acl & cdt 17 dong.

Truong hop ti€p diém cila cong tac to - role ndm & ban v& khac, ma cong tic 1o - role duoc
bi€u dién thi trudc hang s& biu dién cot cia ti€p diém s& c6 s6 hoic chit biéu dién ban vé ma & dé
ti€p di€m clia cong tic to - role duge si dung.

Vidu: Acl (2/25) = 0 nghia Ia tiép diém caa cong tac to Acl ¢ ban vé OP2 cot 25 dugc md ra.

Khi tiép diém hojc cong tic to - role dd duoc bidu dién & ban v& khdc. Khi xem xét hoat
dong duge sir dung trong ban vé dang xét thi trude ky hiéu cong tic to - role hoac tiép diém sé& c6
chif hay s6 biéu dién.

Vidu: OAcl (16) = 0 nghia 12 tiép diém clia cong tic to Acl & ban vé O nim trén cot 16 md ra.

Cac Ky hiéu trén ban vé céia hé se Ky thuat:

Céc ban v& nguyén 1y cia cdc co cdu cdn ciu KONE duge ky higu nhu sau:

- OP1: Biéu dién so dé dién nguyén Iy mach cdp ngudn.

- OP2: Biéu dién so d6 dien nguyen 1y diéu khién co ciu nang ha hang chinh méc 25 t4n.

- OP3: Ban vé bi€u dién so dé dién nguyen 1y diéu khién co cdu nang ha hang méc 8 tan.

- OP4: Ban v& bi€u dién so d6 dien nguyen 1y diéu khién co ciu nang ha cin.

- OP5: Ban v& biéu dién so dé dién nguyen 1y diéu khién co c4u guay mam,

- OP6: Ban vé biéu dién so d6 dién nguyen 1y diéu khién mach dong lyc co cu di chuyén
Xe.

- OP7: Ban vé& bi¢u dién so dé dién nguyeén 1y mach diéu khién ciia co ciu di chuyen xe.

- Ban v& OP28 16i OP35 la ban vé so d5 dau day.

Cac ky hiéu trén ban vé

+ Ban vé ky hiéu chit A & ddu 1a ban vé so dé dien nguyen 1y clia co cdu nang ha hang
moc 25 tan.

+ Ban vE ky hi¢u chit B & ddu la ban v& so dé dién nguyén 1y cta co cdu nang ha hang méc
8 tan.

+ Bén vé ky hiéu chit K & d4u 1a ban vé so dé dién nguyen 1y clia co cdu quay mam.

+ Bdn v& ky hi¢u chit P & ddu 12 ban v& so d6 dién nguyén 1y ciia co ciu nang ha cén.

+ Ban vé ky hiéu chit R & ddu la ban vé so d6 dién nguyén 1§ cia ca ciu di chuyén xe.
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8.2. HE THONG DIEU KHIEN CAP NGUON CHO CAN TRUC KONE K4961

Nguén dién cung cdp cho cdc co c&u clia cin cdu KONE dugc diéu khién bang cdc cdu
dao, cong tic to - role. So d6 dién nguyén 1y diéu khién cap nguén cho cin truc KONE duge biéu
dién trén hinh 8.1.

Hinh 8.1. Rulé qudn cdp va hé cdp cdp nguén cho can truc

Nguén dién cung cdp cho cdc co ciu ciia cdn cdu KONE duoc diéu khién bang cdc ciu
dao, cong tic to - role. So d6 nguyén ly diéu khién cép nguén cho cdu truc KONE dugc biéu dién
trén hinh 8.2.

Pién dp cung cdp cho cic dong co 3 pha, Ugy, = 380 V, tins6 f = 50 Hz.
Dién 4p cung cdp cho mach diéu khién Uy = 220 V,tdns6 f = 50 Hz.

4

Pién ap cung cap cho mach diéu khién dung role thoi gian dién tir mot chiéu Uyc = 220 V.

Cung cép nguén cho cdc co cdu chinh thong qua hé théng vanh truot trén truc cha ruld va
dua dén ciu dao chinh Oal dat trén cén truc. Tur ciu dao Oal, cép nguén dugc néi véi hé théng
vanh truot thi hai bé tri trong tru quay ciia cin truc dé cdp cho cdu dao Oa2 lap dat trong cabin
diéu khién.

Thit tu cip nguén cho can truc:

_ Khi cdu dao chinh duoc déng Oal = 1 cdp dién t6i ciu dao Tal va Ta2 cho hé thong
chiéu sang bdo hiéu, chi€u sang, sdy cic dong co, dong thoi cép dién t6i cdu dao Oa2.

- Khi cdu dao Oa2 = 1 thi ngudn dién dugc cép t6i cong tic xoay Oa3 va cong tac xoay
Ob2 sin sang cdp cho cong tic to Ocl sin sang c&p ngudn cho cdc co cdu chinh clia can truc.

P& ti€n hanh cung cip nguén dién cho mach dong luc cho céc co cdu nang ha hang, nang
ha cén, co cdu quay mam va co c&u di chuyén xe cén tién hanh cdc budc nhu sau:

1. Pua tit ci tay diéu khién chia cdc co cdu chinh vé vi trf 0, lic nay ta co:
Ab3 =1 Bb3 =1 Pb3 =1
Rb3 =1 Kb3 =1

2. Péng aptomat Oad va Oas vé vi tri ON, lic nay Oa4 = 1,0a5 = 1.
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3. An niit khéi dong cap ngudn Ob4.
Ob4 = 1 cdp dien cho role trung gian Od1.
Odl = 1lam cho 0d1(15) = 1.
Ngu6n dign duoc dua téi cudn hit cha cong tac to chinh
Ocl = 1dong cic 1i€p diém cta nd lai nhu Ocl (3 = 1,0c1(7) = 1.

Tin hiéu hod viéc cip ngudn bang dén Ohl sdng, bio hiéu cong tic 1o Ocl da dong mach
céip dién dén cdc co cdu cla cén truc.

Trudng hop cong tac to chinh Ocl khong lam viéc, dén tin hiéu khong sing, mach diéu khién cdp
nguén bao vé si ¢d cac cd cifu didu khién chinh nhu hé théng quat gié cho budng may, thong gio
cho c4c bo dién tré phy, bao vé qud tai cac dong cd truyén dong, céc tay diéu khién khong & vi tri
khong...

Thi tiy dirng cdp ngudn cho can truc thyc hién theo cdc budc sau day:

1. Dua tay diéu khién cic co cau chinh vé vi tri “O”

5 Xn nit STOP (Ob3) nghia 1a Ob3 = 0, cong tic to chinh Ocl = 0, dén bao Ohl tét
khi c6ng tac to chinh mat dign.

3. Ngit cdu dao Qa2 (dua tay cdu dao vé vi tri OFF); an toan cho mach dong luc cling
nhu mach didu khién clia cdc co ciu. Nhung mach di¢n cho mach chién sang va sdy vin ¢ dign.

4. Ngét cdu dao Oal (dua tay ciu dao vé vi trf OFF); Bao dam an toan cho toan bo hé
thong.

Céc bao vé cin cé trong so do dién diéu khién cap nguon cho can truc:
Bio vé “ Khong” 1a bio vé mat dién trong ldc c4n truc dang hoat d¢ng, khong cho phép
hoat dong trd lai khi chua thyc hi¢n thit ty c4p nguon.

Bao vé ngan mach: Khi trén cin truc xay ra ngéan mach cdp ngubn do mach dién dong luc
cha cAc o cfu thi hé thong cip ngudn phai bao vé nhim myc dich bao vé hé théng cung cip dién.

Bao vé ngimg cap ngudn khi mét trong cdc co ciu chinh qua tai.

8.3. TRANG Bi DIEN - DIEN TU DIEU KHIEN CO CAU NANG HA HANG CUA CAN
TRUC KONE K4961

C4u tric hé théng truyén dong dién di¢u khién co cfu nang ha hang cha cin tryc KONE
nhu & hinh 8.3a, dong ca truyén dong 1a dong co khong déng bo roto day quan ket hop v6i phy tai
dong 14 phanh diéu chinh 18¢ d¢. Dang dac tinh co tinh cta hé thong nang ha hang cé dang nhu
hinh 7.5a. Cau triic diéu khién nhu & hinh 7.7. He th6ng diéu khién truyén dong di¢n cho co cdu
nang ha c6 dac tinh diéu chinh 16c do t6t dap img dugc yéu cdu bdc x€p hang hod cho cang bién,
nang chuyén trong cong ngh¢ 1ap may...

8.3.1. Pong co truyén déng cho co cdu nang ha héng

Dong co dung trong cd ciu nang ha hang cta cAu KONE la dong co khong ddng bo roto
16ng séc. Dong co kiéu M25MBTS2K1921 ¢6 cac thong sd sau:

108



HNON 27 upo pro uonsu dvo uangy now op og T8 YR

109

NIESS Y .
o] 1%s T hw " Mwnqz wegw
ST 2P 2uD i Aendy quzyd ngd fiyd ngd)
ﬁ.uiw £ 9 T 9d0O 10 SdO dO ¢dO
...M\ol ST TL B T T T
e ® = = o T o >
v._uq\mmL,_Sal._\‘m? 2 @2 2 1B S 3k 3@ 3
ST % =
e MG VST VOsT M v VST vosz [
m.w \_wlnmw%\\m\n.vﬂ 124 13d H_ m”*u Lo HH_ _H _ut_H _Mu _” = _HL Hw_ _m“_
olio—¢ ol e—s1
u_“r_ 1 :DQ - - ol
%1 o w st ! €1 zl i
. | 2 ) IR
A\ g0 —
= —
Zro 5 [
140 *0 €T = ad M Al n
10 v 1t 1.3 &1 1o
v 9y a8 o
A
1o | 1910 w0y e - h-_ M=o
= 14 o0 upp
= B cav ~EW | swwumod
Tou by s ®nb o1 opy
L1 AT10 04 SU[CO ] B o
. N A2 | €10 pe. —~3
WPiqu M o 1o .
Yo 2 ? 10d 5 8- ~ | 170 _ Ukkﬂ.?o
mg—g o4 B 0 wx,,n v$T mw m 3 o mw #hw
o £90 & 0o £30 5 W :
=] - T 4 or 1770 o TeL V9
- O 110 108 S| oo ~ L $iTI0 m_ ] ] n«l.._N:O L
oV i % 2 il ’ a, g
T8I0 S IO 5 S 260 €0 ) 2L o tEY th PO == L
¥¥ ol 4 {
620 0oy r ﬁo qh 10 ? vl fezt
_ { 20 = 5 _H:_ I 5 .
! ! f
VANE . e ﬁl_ H_ i 8dO-
i ANRE | 8dO-66LESH ¥ E.-W‘:M—u
< _aauw.mo:o@m L | S50 d bt
W-TI0 S0 0¥0  jup | - == =] no oy Aps ga
| %o WO0IU  Bups ngupy

ugndu decy



- Cong sudt cua dong cd Py, = 65kW

- Hé s3 cong tic ngdn han I1B = 40%

- Dién dp dinh mifc Uy, =380V

- Dong dién dinh miic .= 123 A

- Bién dp roto U, = 295V

- Dong dién roto Tpam = 125 A

- Téc d6 dinh midc ng, = 1000 vg/ph
- bién trd roto R, = 0,029 Q/20°
- Phanh dién thuy hrc Ksl.

8.3.2. Chilc né@ng cua cdc thiét bi diéu khién

So d6 dién nguyén ly diéu khién co ciu nang ha hang cdn truc KONE K4961 duoc bidu
dién trén hinh 8.3a, b, ¢, d.

- Mach déng luc:

Aml, Asl: Péng co va phanh hiam dung.

Acl, Ac2: Cdc ti€p diém cong tic to ddo chiéu va diéu khién cip nguén mach dién stato
dong co truyén dong.

Acdl + Acd5: Céc ti€p diém cong tic to diéu khién dién tré phu mach roto cha dong co
truyén dong chinh.

AmS5: Phanh diéu chinh t6c dé cho co cdu nang ha hang, moémen ham ctia phanh A_5
dugc dieu khién boi khéi KA481 bing cdch thay déi ddng dién cdp cho cuon day stato cha phanh
And.

Ad5: Rale dong cuc dai bao vé qud dong cho cudn day stato chia phanh A,5.

Ac7: Tiép diém cap dién cho phanh Al 13 phanh him dimg cho co cfu nang ha.

Mach diéu khién:

Acl, Ac2: Cuon hiit ctia cdc cong téc 10 cap ngudn cho ddng co.

Ac4l-+Ac45: Cudn hit cdc cong tic to diéu khién dién (r& phy trong mach réto cita dong
co.

Ad1, Ad2, Ad3, Ad63: Cuon hiit cia c4c role trung gian.

Ad43 + Ad45: Rale thoi gian khong ché€ déng ngit di¢n tr& trong mach roto ciia dong co.

Ac7: Cuon hiit clia cong tic to cdp ngudn cho phanh him dimeg.

B diéu khién dong KA 481 bao gém cdc phan ti co ban: Cic cudn lam viéc ciia khuyéch
dai tir ALEL, A2E2; Cudn diéu khién ASES; Cuén phan héi am toc do gian tiép bang dién dp roto
cua dong co A3E3.

8.3.3. Nguyén ly idm viéc cla so d6 dién diéu khién co cdu néng ha hang
a. Chuan bi dua hé thong vao lam viéc
Tién hanh cung cap ngudn dién dong luc cho cic co cdu clia cén truc ta ti€n hanh ahu sau:
- Dua tat cd céc tay diéu khién cla cdc co cdu vé tri “0” ldc nay c6:

Ab3 =1 Bb3 =1 Pb3 = 1

Rb3 =1 Kb3 =1
+ Dong dptomdt Oad vi Oas vé vi tuf ON, iuc piy Oad = 1, 0a5 = 1.
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+ An nit khai dong Obd.

Ob4 1 cap dién cho role trung gian Od1.

Odl = 1lam cho Od1(15) = 1

Nguén dién duge dua téi cong tée to chinh Ocl = 1 déng céc tiép diém cha né nhuw: Ocl
(3); Ocl (M =1

Déen Ohl séng, bdo hieu cong téc 10 Ocl dd dong mach cap dien dén cdc co cdu clia cin

il

truc.
Mudn cho hé théng cén truc ngimg hoat dong thuc hién nhu sau:

+ An miit STOP (Ob3) nghia la Ob3 = 0, cong the to chinh Ocl = 0 den bio Ohl tat khi
cong tic to chinh mét dién.

+ Ngét cdu dao Oa2 (dua tay ciu dao vé vi tri OFF) an toan cho mach dong luc ciing nhu
mach diéu khién clia céc co cdu, nhung mach dién cho chiéu séng va sdy vin hoat d¢ng dugc.

+ Ngit cdu dao Oal (dua tay c4u dao vé vi tri OFF) an toan cho toan bo hé théng

b. Tién hanh diéu khién hé thong nang ha hang

Khi dua tay diéu khién Ab3 vé vj tri s¢ “0” céc role trung gian va thoi gian:
Add3 = 1 Addd = 1 Ad45 = 1 do d6 cdc ti€p diém cha chiing:
Ad43(15) =1 Ad44(15) = 1 Ad45(15) =1

Cap dien mach diéu Khién.
Ad62 = 1 — Ad63(15) = 1lamcho Ad6l = 1

Ad63 (17) = 1 sin sang c4p dién cho Adl
Ad63 (16) = 1 duy tri mach dién cho AdO3
Ad63 (4/10) = 1 san sang cip dién cho Pcl
Ad63 (3/10) = 1 sdn sang cdp dién cho Bel.

Téc do 1 phia nang

Khi dua tay diéu khién Ab3 v& vi trf s 1 phia nang hang Ab3 = 1tacéd: Adl = 1lam
cho Adl (10) = 0.

Adl (30) = 1 cép ngudn dién cho Ad6l

Adl (17) = 11amcho Acl = | din dén Acl (16) = 1 duy tri mach dién cho mach di€u
khién.

Acl (25) = 11am cho Ac7 = 1 cdp dién cho phanh dién thuy ke lam viéc, giai phéng
truc dong cd.

Acl (3) = 1 céip nguén dién 3 pha cho stato cia dong co Aml.
Mach roto Ab3 = 11am cho Acdl = 1.

Acdl (17) =1 sdn sang cdp dién cho Acl va Adl.

Acdl (1) = 1 ndi sao di¢n trd phuy, toan bo dien trg phu U1US; VIVS, WIWS5 dua vao

mach roto, nhu vay dong co lam vige véi toan bo dién tré phu.

Bo AuS diéu chinh dong cho cudn day stato ctia phanh diéu chinh t6c do cla h¢ thong
AmbS.

Ab3 = 1 loai dién trds 153 ra khoi mach cugn day diéu Khién ASES, do vay dong dién dat
vio cudn day ASES dugc tang 1én. Poéng thii Ad63 (8) = 0 loai dién trd £59 ra khoi mach dién
cila cudn day 1am viéc A1EL, A2E2, Do vay ma dong dién dua vao cudn day stato ciia phanh diéu
chinh t6c 46 AmS duoe tapg 1én din dén moémen ham clia phanh 16n, lam cho tSc do dong co giam
xuong ding toc do dat.
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Téc do 2 phia nang

Khi dua tay diéu khién vé vi trf s6 2 phia nang hang Ab3 = 1 mach dién stato gidng nhu
vi trf s6 1, mach réto cling giéng nhu vi tri 56 1. Bo diéu chinh dong cho phanh diéu chinh t6¢ 46
lam viéc nhu sau:

Ab3 = 0 toan bo dién tré r53 duoc ddu néi ti€p véi cudn day diéu khién ASES do vay
dong diéu khién giim, momen him caa phanh s& gidm lam cho t6c d6 cla h¢ théng tang lén.

Toc do 3 phia nang

Khi dua tay diéu khién vé vi uf s6 3 phia nang Ab3 = 1, mach dién cung cép cho stato
ctia dong co nhu vi tri 8§ 2.

Mach dién roto ¢6 them ad3 = 1 nén Ad3(18) = 1 duy tri ngudn diéu khién va Ad3(9)
= 0:ad3(22) = 11amcho ac42 =1 va Acd42(27) = 0 ngat dién cudn hit Ad43 = 0. DPong thoi
Ad42(15) = 0 san sang cap dién cho Ac43. Lic nay Ac42(1) = 1 loai dién 1r¢ phu U1U2;
V1V2:; WIW2 ra khéi mach dién roto Yam cho tdc do dong co tang 1én.

Bo di¢u khién t6c do cho phanh AmS ¢6 OdL(17) = 0, Ac42(8) = 0, Ad3(Y) = 0,
Ad1(10) = 0 do vay dong dién cdp cho phanh Am5 diéu chinh tdc do bang O. Nhar vay tit 16¢ do 3
phia nang phanh diéu chinh t6c d6 khong tham gia vao diéu khién hé thong. Diéu chinh téc do cho
co cdu nang duge thuc hién bing cdch thay déi gid tri dién trd phu trong mach roto cita dong co
Aml.

Téc do 4 phia nang

Khi duta tay didu khién vé vi tri 86 4 phia nang Ab3 = 1. Mach dién cung cdp cho cudn
day stato nhu vi tri 58 3 phia nang. Mach diéu khién dién trg phu c6 thém:

Ac43 = 11lam cho Acd3(28) = 0 din dén Ad44 = 0 vi thé Ad(440 = 0. Sau khoang
th&si gian duy tri 1,5 (s) tiép diém Ad44(25) = 1 sin sang cap dién cho Ad44. Dong thidi Acd3(1)
= 1 loai 1i€p dién ¢ phu U2U3; V2V3; W2W3 ra khot mach roto, t6c do dong co tiép tuc tang
lén.

Sau khoang thoi gian role thoi gian khong ché 1,5 (s) thi: Ad44(15) = 1 lam cho Acd4d =
1 vi ac44(29) = 0 ngit mach Ad45 = 0ad44(15) = 0, sau thoi gian duy tri 1,5 (s) tiép diém cla
Ad45(26) = 1 san sang cdp dién cho Ac45. Déng thoi khi dé Acd4(1) = 1 loai ti€p dién tro phu
U3U4; V3V4; W3W4 ra khoi mach roto 18¢ do dong co tép tuc tang 1én.

Sau khoang thoi gian duy i 1,5 (s) thi Ad45 (26) = 1 lam cho Acd5 = 1 dan dén
Acd5(1) = 1, loai tiép dién trd phy U4US: V4V5; W4AWS ra khoi mach roto, t6c dé dong co 1én
nhat & ché do ning.

Tém lai ché do nang & tay diéu khién ¢6 4 ¢dp t0c do trong d6 16¢ 40 | va toc do 2 dicu
khién hé théng truyén dong dién hoat déng theo nguyén téc hé kin dn dinh t6c do v6i moi trong tdi
nang bang phuong phip diéu chinh mémen cila phu 141 dong, 16¢ do 4 duge thye hién bang céc
role thoi gian dé c6 thém cdc t6¢ dé trung gian dam bao che hé thdng hoat déng ¢m. Trong mach
roto vén giit lai gid tri dién trd phu nham muc dich khiac phuc qud tii momen, dong dién cho dong
cd khi hoat doéng o tdc do cao.
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Hinh 8.3a. So dd dién nguyén Iy diéu khién co cdu ndng ha hang cdn truc KONE.

Toc do 1 phia ha

Khi dua tay diéu khién Ab3 vé& vi tri s6 1 phia ha hang Ab3 = 1, mach dién cung cép cho
role dong AdS = 1 din dén AdS(19) = 1 1am cho Ad2 = 1 din dén Ad2(10) = 1 ngit mach
Ad1(10). Déng thdi Ad2(31) = 1 cdp dién cho Ad6l = 1, ad2(12) = 1, do d6 Ad2(19) = 1
lam cho Ac2 = 1lam cho Ac2(17) = 1 duy trl mach cdp ngudn diéu khién cho ca cfu & phia ha
hang va bio vé lien dong do Ac2(17) = 0 ngit mach khong cho Adl hoat dong. Déng thoi
Ac2(26) = 1 cfip ngudn cho Ac7 = 1 cép ngudn cho phanh thuy lyc Asl giai phong truc dong
ca, Ac2(1) = 1 cdp ngudn cho dong co Aml theo chiéu ha.

Mach roto hai pha dién & VW, duge néi véi nhau con dién trd pha V dé h& mach nhu
vay mach roto khong d6i xing nhdm muc dich tao ra t¢ d6 cham.

Bo diéu khién dong cho phanh diéu chinh tdc d6 phia ha hoat dong nhu sau: Tay diéu
khién Ab3 = 1 loai dién tr& r53 ra khéi mach cudn day diéu khién nén dong trong cudn day
ASES5 16n din dén dong cip cho cudn day chia phanh diéu chinh t6c 6 Am5 16n nén mémen ham
16n he thong ha hang hoat déng & t6¢ d¢ cham.
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Hinh 8.3b. So dé dién nguyén Iy co cdu ndng ha hang cdn truc KONE.
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Hinh 8.3c. So d6 nguyén 15 co cdu ndng ha hang cdn truc KONE.

’7 Tay diéu khién
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Hinh 8.3d. Bdng trang thai 1ay diéu khién cho co cdu ndng ha hang
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Téc dé 2 phia ha hang

Khi dua tay diéu khién vé vi iri s6 2 phia ha hing Ab3 =1. Mach dién cung cdp cho stato,
roto gidng vi tri s6 1. BO AuS didu chinh dong cho phanh AmS5 hoat dong nhu sau: Ab3 = 1, loai
vy 2/3 dién o 153 ra khoi mach cu¢n day diéu khién do d6 dong qua cudn diéu khién ASES
giam dan d€n dong cp cho phanh Am5 giam nén momen ham giam t&c 46 2 tang lén.

Téc do 3 phia ha hang

Khi dua tay diéu khién vé vi tri s 3 phfa ha hang. Mach dien cung cép cho stato, mach
roto ciia dong co gidng vi tri 56 2. Bo didu khién dong Aud hoat déng nhur sau: Ab3 = 0vivay

toan bo dién trd 153 dugc nGi i&p véi cuon day diéu khién nén dong qua né giam, din dén dong
qua AmS5 giam, momen ham cha phanh giam, t6¢ do ha ctia hé théng tang ken.

Téc do 4 phia ha hang

Khi dua tay diéu khién Ab3 vé s6 4 phia ha hang, Ac4l(1) = 1 nGi sao dién rd phu
VoV WoW, va Ul mach roto d6i xing. Mat Kkhéc Ab3 = 1; Ad3(18) =1 duy tri viéc cap ngudn
cho mach didu khién va Ad3(22) = 11am cho Acd2 = 1 dén dén Acd2(24) = 1 sén sang clp
dien cho Acd3. Tiép didm Acd2(20) = 1duytr cho Ac4? dong thoi Acd2(1) =1 nght them dién
rd U, Uy V, Vi WW, & mach roto.

Tiép diém Acd22) = 0 lz‘arh cho Ad43 = 0, thb’i gian duy tri clia Ad43 1a 2 (s) thi
Ad43(24) = 1din dén Acd3 = 1, ti€p diém Acd43(25) = 1duy tri mach dién cho Acd3 va
Acd3(1) = 1 loai ti€p dien tr& phu UUs; V) Vs W, W, ¢ mach roto, t6c do ti€p tuc tang 1én.

Bo diéu khién Au5 diéu chinh dong bi loai ra khoi hé thong. Tiép diém Acd3(28) = 0,
lam cho Add44 = 0, sau thoi gian duy tri 1.5 (s) Ad44(25) = 1 1am cho Acd4(l) = 1 loai tip
dien tré phu UsUy; ViV W, W, ra khoi mach roto.

Tiép diém Acdd(29) = 0 lam cho Ad45 = 0, sau thoi gian duy tri 1,5 (5) thi Ad45(26) =
1 din dén Acd45 = 1. Khidé Acd5(1) = 1loaiti€p didm o U, Us; Vo Vs W,Wsra khoi mach 1610,

Diéu chinh tdc do ctia he théng truyén dong dién cho co cfiu phia ha hang vdi 16¢ do 1,2,
3, he théng diéu khién 12 he kin c6 su tham gia ctia phanh him diéu chinh t6c do. T t6c do 4 phia
ha, t6c do ha hang duge diéu chinh tang ti 4ong nhd céc role thoi gian.

Cin chd ¥ ring trong qud irinh khai thic nén sir dung t6¢ do 1, 2 phia nang vé t6c¢ do 1, 2,
3 phia ha trong thoi gian ngén vi d cac 16c do ndy dong dién ¢ dong co Aml tang 1én lam cho hi¢u

sudt cia he théng giam. Tuy nhién néu sir dung cin truc KONE phuc vu nang chuyén trong cong

nghé lap mdy thi day 1a cdc dic tinh diéu chinh t6c do tot dap dng duge yeu cAu nang ha véi do én
dinh t6c d¢ cho moi loai tai.

Bo diéu khién KA481 c6 kha nang diéu chinh dong cho phanh him dé tao ra momen hiim
dién chinh tdc do he thong. Téc do nang 1 duge tao ra bang (15 + 20)%ny; Téc 46 nang 2 bang (25
+ 30)%ny,; Toc 4o ha hang 1 bing (9 + 12)%n,; Toc dO ha hang 2 béang (13 + 20)%n,; Toc do ha
hang 3 bang (30 + 35)%n,.

Cic bao vé cha c¢ ciu nang ha hang can truc KONE K4961

1. Bdo vé qua tam vol
Khi trong ¢4i 16n hon 15 tdn ma tAm v6i 16n hon 24 m thi cong t4c hanh trinh Pb12 = 0
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lam cho Ad62 = 0din dén Ad63(17) = 0, ngét dién phia nang hang.
2. Bdo vé méc cham dinh

Khi & cao nang hang 16n hon 54 m thi cong tic hanh tinh Abl = 01am cho Acl = 0
ngit dién c4p cho mach stato clia dong co khong cho hoat dong theo chiéu ning.

3. Bdo vé méc cham ddt (Bdo vé chiing cdp)

Khi cap chiing thi cong tic hanh trinh Ab2 = 0 lam cho Ac2 = 0 cét dién cudn day stato
cha dong co khong cho hoat dong theo chién ha.

4. Bdo vé qud tdi cho dong co

Dong co Aml dugc dat cac nhiét dién tr& am trong cac pha clia day quén stato. Khi nhiét
do dong co 1én hon nhi¢t do cho phép cac dién trd nhigt lam cho Au4 hoat dong lam cho Ae(1/14)
= 0 ngit mach c4p ngudn diéu khién.

5. Bdo vé ngdn mach

Co ciu nang ha hang dugc bio vé ngin mach bing cdu chi Ael c6 dong dinh muitc bang
125 A,

6. Bdo vé “khéng"

Khi dang hoat dong néu mét ngudn cung cdp thi cuon Ocl = 0, khi c6 dién trd lai, chinh
cudn Ocl thyc hién bio veé cho toin bd cén tryc.

8.4. TRANG Bl DIEN - DIEN TU DIEU KHIEN CO CAU NANG HA CAN CUA CAN TRYC
KONE K4961

Cxu triic he thoéng truyén dong dién diéu khién co cfu nang ha cin cla cin truc KONE
nhu trén hinh 8.3b, dong co truyén dong la dong co khong déng bo roto day quén két hop véi phu
tai dong 12 phanh diéu chinh 8¢ do. Dang dac tinh co tinh clia hé théng nang ha hang ¢6 dang nhu
trén hinh 7.5a. Cau trdc diéu khién nhu & hinh 7.7. Ha théng diéu khién truyén dong dién cho co
cfu nang ha cdn ¢ dic tinh diéu chinh t6e do tot ddp ing dugc yéu cdu bGe x&€p hang hod, nang
chuyén trong cong nghé lap may... S0 d6 dien diéu khién co cdu nang ha cén duge biéu dién trén
hinh 8.4a, b, ¢

8.4.1. Png co truyén dong

Dong co dung trong co cdu ning ha cén cta cén truc KONE 1a dong co khong dong bo
roto 16ng soc. Loai d0ng co M22MATS2K 3047 c6 cdc thong s k¥ thudt sau:

- Cong sudt cia dong co P,. = 65 kW

- He s6 cong tac ngén han g% = 40%

- Dién dp dinh miic U,, =380V

- Dong dién dinh muc I,,=125A

- Dién 4p roto U, = 295V

- Dong dién réto L =125A

- Dién trd roto R, = 0,029 Q20°C.
- T6c 46 quay N, = 1000 vg/ph

- Phanh dién thuy luc Psi.
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8.4.2. Chilc néng cac phén tI trong mach dign diéu khién co ¢cdu nang ha cdn
cua cdn truc KONE K4961

Pml- Dong co khong déng bo roto day quén truyén dong cho co cdu nang ha cidn; Psl-
dong co phanh thiy luc cla hé thong.

Cong tic to dao chidu va diéu khién cdp ngudn cho mach stato Pcl va Pc2.
Coéng thc to didu khién dién tr& phu mach roto: PC40; PC41; PC42; PC43.

Phanh diéu chinh téc dé Pu5 diéu chinh t6c do h¢ théng duge thyc hién boi bo diéu khién
KA484 ky hieu 1a Pu5.

Cong thc to Pc7 cap dien cho phanh ham dimg Ps1.
Cic role thdi gian khong ché thoi gian ngit dién trd phu ra khoi mach réto Pd42; Pd43.

8.4.3. Nguyén Iy lam viéc cla co cdu néing ha céin

Viéc cdp nguén cho cén tryc da duge tién hanh. Diéu khién toc do cho co cdu nang ha can
duoc tién hanh khi tay diéu khién Pb3 & vi tri 6 “0”. Khi d6 Pd43 = 1, Pd42 = 1 dan dén
Pd42(7) = 1, Pd43(7) = 1, cdp dién cho mach diéu khién va déen Phl = 1 déng thoi Pd42 (17)
= 0, Pd43 (18) = 0 bio vé khong ché khong cho Pcd2, Ped3 lam viéc.

Téc do 1 phia ha can

Khi dura tay diéu khién Pb3 vé vi tri s6 1 phia ha cdn. Dan dén Pdl = 1 1am cho Pd1{14)
= 0, Pd1(5) = 1 duytrichoPel = 1,thi Pd1(10) = 11am cho Pcl(11) = 1duy tri cho Pel =
1 khi tay diéu khién Pb3 = 0.

Déng thai Pcl(8) = 1 cip dién cho phanh Pc7 giai phong truc dong co, Pcl(3) = 1cip
dién ba pha cho mach stato clia dong co Pml quay theo chiéu ha can.

V6i Pb3 = 11am cho Ped40 = 1din dén Pc40(29) = 1thi Pd6l = 1 duy tri mach dién
déchoPdl = 1vaPel = 1.

Pcd40(1) = 1 n6i sao dién tr& phy, lic nay toan bo dién trd phu UgU,; VoV WW, néi
vio roto dong co.

Ro diéu chinh dong cho phanh diéu chinh t6¢ 80 PmS5 lam viéc nhu sau: Pd03(25) = 1

loai dién trd 153 ra khoi cudn day diéu khién ASES dong diéu khién Ién nhat, déng thoi Pd03(25)
= 1 loai dién trd r58 va mot phan dién rd 1537 ra.

Téc do 2 phia ha can

- Khi dua tay diéu khién Pb3 vé vi tri 56 2 phia ha can: Pb3 = 1.

Mach dién stato clia dong co Pl giéng nhu vi tri s6 1.

Mach dién réto ciia déng co Pml giéng nhu vi tri so 1.

Bo Pu5 diéu chinh phanh diéu chinh td¢c 46 Pm5 {am viec nhu sau: Pd03 = 0 dan dén
Pd03(25) = 0 dua 1/3 dién tro 133 vao mach cudn day diéu khién lam giam dong diéu khién.
Déng thoi Pd03(22) = 0 dua dién tr& r58 va 57 vao mach phanh 1am giam dong dién cOng tac va
cuén phanh dan dén 16¢ 4¢ dong co dugc tang len.
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Téc do 3 phia ha cin

_ Khi dua tay diéu khién Pb3 vé vitr{s6 3 phia ha can: Pb3 = 1.
Mach dién stato giong nhu vi tri 86 2, cdon mach roto ¢6 them Pcd4l=1.
Pc4l (6) = 1 duy tri mach dién cho PdoO1 = 1.

Pc4l (12) = 0 bio ve dong co khi tay diéu khién Pb3 = 0.

Pc4l (27) = 0 lam cho Pd42 = 0.

L0

=
=9

Hinh 8.4a. So db dién nguyén 1y diéu Lhién co cd ndng ha cdn iruc KONE
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Hinh 8.4d. So dé dién nguvén I¥ dicu khién co cd ndng ha cdn cdu KONE.

Pedi(1) = 1 loai dien tré phu U U, V V), W W, 1a khoi mach roto, liic nay téc do dong
¢ 16n hon t8¢ 4 s6 2.

Mach dién diéu khién phanh diéu chinh 16¢ do cling twong Lr nhu vi tri $6 2 nhung Pd03S
= 1 1am cho Pd05 (26) = 0 din dén cudn day diéu khién duoc ndi tiép v6i toan bo dién ud 153
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lam gidm dong dién cuon day didu khién.
Téc do 4 phia ha can

- Khi dua tay diéu khién vé vi tri s0 4 phia ha cén.

Mach dign stato cting giong vi tri 86 3.

Mach roto sau thoi gian 2 s thi:

Pd42 (17) = 1dandénPcd2 = 1

Pc42 (1) =1 loai tiép dién iy UU,V VL, W W, ra khoi mach roto.

Bo Pu5 do Pb3 = 0 lam cho cudn day phanh dong xody Pm5 = 0 do @6 t5c do cua he

thong tang 1&n, diéu chinh 16c d¢ bang phuong phéip thay déi dién trd phu trong mach roto dong
ca.
Pc42 (28)
Pd43(18)
khoi mach roto.

0 ]am cho Pd43 = 0. Sau thoi gian 1,5 (s).
I 1am cho Pcd3 = 1, Pcd3(1) = 1 loai ti€p dien trd U,Us, VoV, W, W, ra

u

- Khi dua tay diéu khién Pb3 vé vi tri 6 1, 2, 3, 4 phia nang cin thi cac budce hoat dong
ciing tuong tu nhu phia ha can, lic may cong tic to Pe2 = 1 va dong co quay theo chiéu nguoc lai.
Céc cong tac to diéu khién mach roto ciing giéng nhu phia ha can.

_ Khi dua nhanh tay diéu Khién tis vi trf s6 1 d€n vi urf s6 4 phia nang hodc ha cdn, nhd cd
role thoi gian ma dong co bit dau hoat dong tir tc do s0 2 sau thoi gian 2(s) dong co chuyén sang
t5c do s 3 va sau thoi gian 2 (s) dong co chuyén sang t6c o s6 4. Sau thoi gian 1,5(s) dong co
chuyén sang téc do s6 5. Do viy ma toc 40 nang hoac ha khong bi tang hoic giam ddt ngot.

Cdc bdo vé ciia co cdu ndng ha cdn ctia cdn truc KONE K4961

1. Bdo vé tdm v6i 161 thiéu

P tranh hang hod va cham vo than cdn truc, cong the hanh trinh Pb2 = 0 khi tay cin &
vi tri giéi han ning cén vOi géc lon nhat ngat dign dong co khong cho dong co hoat dong theo
chiéu nang cin.

2. Bdo vé tam voi 16i da 36 m
Khi tdm v6i 16n hon 36 m thi han vi Pbl = 0din dén Pel = 0 ngdt divn long cd khong
cho phép hoat dong theo chiéu ha cin.

3. Bdo vé qud tdi ciia dong ¢a
Khi dong dién 1dn hon 1.2 dong dién dinh mic thi role nhiét Pc2 = © ngat di¢n mach
stato clia ddng <o.

4. Bio vé ngan mach
Bio vé ngin mach cho dong co bang cdu chi Pel (125A).

8.5. TRANG Bl DIEN - DIEN TU DIEU KHIEN CO CAU QUAY MAM CUA CAN TRYC
KONE K4961

Ciu trdc cha hé thong truyen 4ong dien diéu khién co ciu quay mam cna cdn truc KONE
6 ciu triic nhu trén hinh 8.5, dac tinh co tinh clia hé ruyén dong di¢n ¢6 dang nhu & hinh 7.4b vGi
momen can ma sat. Heé truyén dong cho co céu quay mam ding hai dong co bo tri d6i ximg qua
tam quay. Hé truyén dong ddo chiéu dGi xitng cho ca hai chiéu quay.
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8.5.1. Ddng ca3 truyén déng cho ¢o cdiu quay méam

Hai dongz co truyén dong cho co cdu quay 1a dong co khong déng bo roto day quin. Loai
dong co 16LTS2F — 9548 ¢4 cac thong 54 sau:

Cong su.it dinh mirc Py = 15kW.

Hé s& cémng tac ngén han lap lai e% = 40%

Bién d4p dinh mic U, = 380V
Dong dicn dinh mic Iin = 34 A

Tac 4o d'inh mic ng, = 1500 vg/ph
Bién 4p irdto U, = 300V

Doéng diéin réto I, = 34A

Dién urd roto R, = 0,14 Q/20'C.

8.5.2. Chiic néing céc phéan ti trong mach diéu khién

So dé diéin nguyén 1y diéu khién co cau quay mam cia cdn truc KONE K4961 duge bidu
dién trén hinh 8.55.

K2ml, K2m2: Cic dong co khong dong bo roto day quan truyén dong cho co ciu quay
mam.

Kcl, Ke2: Cic cong tac to diéu khién cdp nguén cho cuon day stato dé doéng co quay
thuin vi quay ng ugc.

Kic40 + Klc43; K2¢40 + K2c43: Cic cong tic to diéu khién dién tr& phu trong mach
roto cia dong co.

K1let va K2el: Cic ro le nhiét bio vé qud tai cho cdc dong co.

Kel: Cau chi bao vé ngan mach.

Kd43 vi) Kd44 1a cic role thai gian dé khéng ché qua trinh ting, gidm 8¢ do khi diéu
khién.

8.5.3. Nguyén Iy hoat déng cla so dé dién diéu khién co cdu quay

Thit w ¢ ung cip ngudn cho cin truc di duoc thuc hién. So d6 dién nguyén 1y diéu khién
¢o cdu quay marn biéu dién trén hinh 8.5. Tay difu khi¢n Kb3 & vi tri “07, lic nay cdc role Kd43
= 1, Kd44 = 1 lam cho Kd43(16) = 0, Kd44(16) = 0, bio vé an toan cho co cdu quay mam
déng thti Kd43(9) = 1, Kd44(9) = 1 cdp dién cho mach diéu khién va cap nguén cho Kd42 =
1, Kd4l = 1 Iiim cho Kd41(15) = 1, Kd42(14) = 1 san sang dua cic cong tac to Klcdl va
k2c41 vao lam viéc.

Toe do 1l quay phai

Khi dua tay di¢u khien Kb3 vé vitriss |, Kb3 = 1, tacé: Kdl = 1 lam cho Kd1(14) =
1 san sang cap di¢n cho Klc41 va K2c4l, dong thoi kd1(7} = 1 ddn dén Kel = 1.

Khi Kcl' (%) = 1 khong ché lién dong khéng cho Kc2 lam viéc, kel(20) = 0 lam cho
Kc4l = 0.

Kel(4) = 1 cdp nguén stato cho hai dong co truyén dong K2mi vi K2m2 quay theo
chiéu phai.

Mach réto cta hai dong co déu hd mét pha nén dong co 1am viéc & ché do dién trd roto
khong d6i xing 1én momen dong cd tao ra du nho, toc do cham.
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Tée dd 2 quay phai

Khi dua tay diéu khién Kb3 vé vi tri 58 2 chiéu quay phai Kb3 =

Mach dién stato duge cung cdp dién gitng vi tri s 1. ¢ mach roto lic nay c6 thém K1c40
= 1viK2ed40 = 11am cho K1c40(7) = 0 vai K2¢40(9) = 0 bio vé dong co khi ¢6 su c8 dong
theii K1e40(1) = 1 va K2¢40(3) = 1 lic nay dién tré mach roto duogce néi doi ximg UU, = ViV,
= W,W,, t6c 40 dong co tang lén.

Téc do 3 quay phai

Khi dua tay diéu khién Kb3 vé vi tri s6 3 chiéu quay phai Kb3 = 1.

Mach dién stato cta hai dong co gidng vitris6 2, Kledl = 1vaK2edl = 1
1am cho K1¢41(23) = 0 via K2¢41(23) = 0 din dén Kd43 = 0 duy tri thoi gian san khoang 2(s)
thi Kd43(16) =

Cic cong tic to Kled1(1) v K2¢41(3) = 1 loai dién trd phu U,U,, V,V,, W,W, rakhdi
mach roto, toc do dong co tiép tuc tang lén.

Téc do 4 quay phai

Khi dua tay diéu khién Kb3 vé vi tri s6 4 chiéu quay phai Kb3 = L.

Mach dién stato clia cdc dong co gidng vi tri 86 3, mach dign r6to lic nay Kled2 = 1va
K2¢42 = 1 lam cho K1¢42(24) = 0 lam cho role thoi gian Kd44 = 0 sau théi gian duy tri
khoang 1,5 (s) thi Kd44(17) = 1; K1c42(1) = 1, K2c42(3) = 1 loai tiép dién r&¢ U\U,, V|V,
W, W, ra khoi mach dién roto toc do déng co tang lén.

Sau thoi gian duy tri 1,5 (s) thi Kd44918) = 1 lam cho K1e43 = 1va K2¢43 = 11ép
tuc loai nic dién tr& phy U,U,, V,V,, W, W, ra khoi mach roto t6c d¢ dong co tiép tuc tang lén.

Khi diéu khién co cdu quay mam quay trai cdc budc thuc hién twong tu nhu diéu khién co
cu quay phai, cdn chi ¥ ring cong tac to cdp nguén cho mach stato lic nay la Ke2 = 1, doi
chiéu quay bing doi thir ty pha dién dp mach stato. Mach dién réto thit tr loai trir dién trd phu
hoan toan gidng chiéu quay phai.

Khi chuyén nhanh tay diéu khién tlt vi tri 1 dén vi i 4 va tir vi tri s6 4 v€ vi tri s6 1, nho
su duy tri thoi gian cla cdc role thoi gian Kd43 va Kd44 ma t6c do khong tang dot ngét.

Cac bao ve
1. Bao vé& qud tai cho cdc dong co dugc thuc thién bing céc role nhiét Klel va K2el.

2. Bao vé ngin mach béng cdc cdu chi Kel.
3. Bao vé “khong” dugc thuc hién trong so do cdp nguon.
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CHUGNG 9. TRANG BI DIEN - PIEN TU CAN TRUC TUKAN

9.1. GI&I THIEU CHUNG VE CAN TRUC TUKAN
9.1.1. Pac diém ky thuat

Can truc TUKAN la mot trong nhimg loai cin tryc hign dai phat hién nay do hing
KRANBAU EBERSWALDE cfia Cong hoa lién bang Piic san xuéit. Ho cén truc nay 1am nhiém vu
xEp 40 hang rdi gdu ngoam 20 dén 30 14n va néu thay gdu ngoam bang moc treo thi né st dung ¢
ché d6 cAu hang bing méc cdu 32 dén 45 tin. Ngoai ra can truc con lam vigc & ché€ do béc xép
container khi st dung khung ngoam. Khi sir dung khung ngoam ty dong, nang sudt nang chuyén
ciia cin tryc duoc tang len ding ké.

Cin truc TUKAN dugc trang bi hé thong truyén dong dién bi€n tdn - dong co di bd oo
16ng séc. Poi voi phan quay ctia khung ¢dn tryc, ngudi ta chon he théng cin ¢ ban 1€ dong, He
théng cin duge ¢4 dinh vio de., d& bo tri hinh céng vom. Khung va hé théng cin c6 thé quay xung
quanh truc thing dimg v6i vong quay cé hai phia 360".

9.1.2. Thong s& k¥ thudt co ban

1. Tditrong

Ché’'do lam viéce D¢ viton can Tdi trong
Dung ngoam hang roi 8+32m 20 + 32 14n
B6c x€p hang bach hod 8 +20:25 16 = 32 tin
Nang chuyén tai trong 1on 8+ 32 45 1an
Ding mam L 8+22 10 tdn

2. Thong sé cdu triic

+P0o cao nang méc: 18 m - khi dung giu ngoam
25 m - khi diing méc cdu

+ D6 cao ha méc: -12m

+ Tdm vdildnnhdt: 32 m

+ Tam v&inho nhat: 8 m

+ Khdu do dudng ray: 10.5m+£8m

+ Toan bo chidu cao cdn tryc: 46 m.

+ Trong lugng cin truc 225 tan.

3. Cdc dong ca truyén dong chinh

a) Pong co di chuyén chan d& 7 dong co A—Y 220/380V
Kiéu : dong ca truyén dong banh ring non (bevel gear motor)
+ Cong sudt dinh miic: Py, = 7,5 kKW
+ Tée do : n,, = 1480 vg/ph
+ Dién ap dinh mic: Uy,= 380V
+ He s6 qud tai : 40%
+ Ty s6 truyén: 1= 44,44
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b) DBong co nang ha hang, nanghacdn A-Y 220/380V
Ki€u: 1LG4313 - 4AA 60-7

+ Cong sudt dinh muc - Py = 100 kW

+ Téc do van hanh: <10T:........ V = 55 m/ph
£25T:...... V =40 m/ph
<32T:.... . V =32 m/ph
<40T:....... V =25 m/ph

+ HE s6 qud tai ; 609
+ Dién dp dinh muc : Uim=380V
+ Ty s6 truyén: i =112

¢} Pong co truyén déng cho co ciu quay gom 2 dongco A—Y 220/380 v

Ki€u: 1LA6 223 - 4AA 64-7 cia hang Siemens
+ Cong suat dinh mifc - Por = 38 kW hoic 45 kW
+T6¢ @6 : n,, = 1420 v/phiit

+ Dién dp dinh mifc : Usn=380V

+ Heé 56 qud tai : 60%

+ Téc do van hanh - <20T:

>20T+<40T:....V =1
+ Ty s6 truyén: i=1299

d} Dong co truyén dong cho co ciu tim véi gom hai déng co

+ Cong suat dinh mrc : Py =36 kW

+T6c dd : n,, = 1475 vg/phit

+ Dién dp dinh muc : U =380V

+ Hé 56 qud tai : 60%

+ Téc d6 van hanh: <200 ... V =60 m/ph
>20T @ .........V=40 m/ph

+ Ty s6 truyén: = 160

4. Thong s¢' nguon dién

H¢ thang dien

- Diendpchung : Nguéneap................ 380V, 50 Hz
Bongco........... 380 V, 50 Hz
Phanh ................... ... . 380V, 50 Hz
He théng diéu khién.......... 220V, 50 Hz
NgudnecapPLC............ 24V, DC
Chi€usdng................... . 220V, 50 Hz
Bentinhieu.................. 24V.,DC
Sdy viquat gis....... ... 380 V, 50 Hz

- bién cho sdy khi ding khai thdc
Panel ................ ... 220 V, 50 Hz
Bongco................... 220V, 50 Hz

- bién cho lau kinh
Ruakinh.................. .. 24V, DC
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- Cong suat tiéu thu

Khoed kinh..................... 24V, 50 Hz

Cong suat thiét ké............ 480 kw
Dong chinh.................... 660 A, 60%ED
Dong cyc dai.................. T30 A

9.1.3. Céc quy udc trén ban vé hd so ky thudt

1. Cdu tao chinh cda cdn truc

Cin truc TUKAN ¢6 cac co cdu chinh sau
- Co cdu nang ha hang.

- Ca cdiu nang ha cin (thay déi tdm véi).

- Cd cdu quay mam.

- Co cdu di chuyén chan d¢€.

2. Cdc nhom duge ky hiéu trong so do dién cdn true TUKAN

Goém 12 nhém

- Nhém
- Nhém
- Nhém
- Nhém
- Nhém
- Nhom
- Nhém
- Nhém
- Nhém
- Nhém
- Nhém
- Nhém
- Nhém

= 0 cap di¢n cho toan bo hé thong, cdc co cdu, cdc dén tin hiéu.
= 01 cdp dién cho bo bién tdn (budng diéu khién PLC).

=1 cdp dién cho cd cdu ning ha (mdc treo 20, 30 tan).

=2 cdp dién d€ dong md gdu ngoam.

= 3 cdp dién cho co cdu quay.

= 4 cap dién cho cu cau tAim voi.

= 5 cdp dién cho co c4u di chuyén.

= 11 cip dién cho thiét bi quay moc.

= 14 cap dién cho hé théng lai tang cap cdp ngudn cho khung ngoam (spreader).
= 16 cdp dién cho hé théng lai tang cdp cdp ngudn chinh.

= 17 cdp dién cho co cdu kep ray.

= 18 cdp di¢n cho loa thong tin.

= 60 bo han ché 1ai trong.

3. Chiz cai dé xdc dinh loai thiét bi dién trong so d6 diéu khién cdn truc

+D:
+E:
+EEI :
+K:
+ KE1!:
+ KS:
+L:
+M:
+ P
+PEl :
+ PR :
+T:
+85:

phén quay cuta cin truc (slewing crane).
budng dién dién khién.

bang dién diéu khién clia budng diéu khién.
cabin.

bang dién diéu khién clia cabin.

gh& ngéi ciia ngudi diéu khién cin tryc.
hé théng mang dién.

budng mdy (nha toi).

thiét bi ngoai dan (chan dé).

bang dién diéu khién cha gian.

tay dé, dim d& (gantry beam).

tru {column slewing crane).

khung ngoam container (spreader).

4. Cdc quy wdc khi doc so do dién nguyén Iy diéu khién cdn truc TUKAN
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Céc ban vé dugc dénh s& trang, chia 1am cdc cot ( gom 8 cot tir 1 + 8).

Vi trf clia cuon day hoac cdc tiép diém duoc chi ra theo trinh ty sau: tén nhém ban vé — 58
trang — s cot.

Vi du: Néu ky hiéu = 0+EE2 - KO(= 0/34.3) 1iép diém cilia cuén day KO & nhém ban v& =
phan ctia +EE2. Chit s6 1i&p theo nham muc dich chi 1 ring hon cho ngudi doc tai ban vé =
trang 34 cot 3.

Néu ky hieu K80(3.5) ti€p diém tai trang 3 cot 5.
Né&u ky hi¢u K1(.7) ti€p diém tai cot 7 chia ban v& hién thii.

0
0

92. TRANG B} DIEN - DIEN TU HE THONG CAP NGUON
9.2.1. So d6 dién nguyén Iy ¢ép ngudn

Nguén dién chinh cung cap cho cdn truc TUKAN dugc ldy dién tir h cap dién, nguon dén
h¢ nay duge cdp tlr tram bi€n &p cha xi nghiép, day la nguon dién 3 pha dién dp 400 V, tdn s6 50
Hz.

Nguén dién ba pha qua tang quin cdp dugc dua lén cabin diéu khién thong qua hé thong
vanh trugt choi than. Trong qud trinh boc x€p hang hoa, co cdu quay mam hoat déng nén néu
khong sit dung hé thong vanh trugt chéi than sé din t6i hién tuong xoan v lam hong day cap
nguon.

Cic dong co chinh cha toan bd co cdu trong cdn truc TUKAN duge cung cap ngudn dién
xoay chiéu 3 pha 380 V, tdn s6 50 Hz. Mach diéu khién c4c thiét bi do ludng va tin hiéu duoc cip
ngudn bao gdm ngudn mot chidu va ngudn xoay chiéu.

Phdn csp nguén clia ho can truc chian d&€ TUKAN duge gidi thi¢u trong cdc ban vé cla
nhém = O trong tap ban vé lip rdp, thiél lap so 46 dién nguyen 1y clia phin cdp ngudn can truc
biéu dién trén hinh 9.1.

9.2.2. Chifc ndng cdac phdn t

So d6 dién nguyen Iy cia phdn cdp ngudn dugc biéu dién trén hinh 9.1 vdi cic phén & co
ban nhu sau:

- TC: tang quén cdp dien nguén chifa he théng vanh truot, chdi than 18y dién t hd cip
dién vao cung cap dién cho hé théng thanh céi 3 pha, dién 4p 400V clia can truc TUKAN.

- 81: cdu dao téng cap ngudn cho toan bd hé théng,

- Q1: aptomat ¢6 bao vé dién 4p thdp, role nhiét c6 bae vé qud tai, bao vé dong cuc dai cap
ngudn cho mach déng lyc v mach diéu khién. Céc thong s6 k§ thuat cia cdu dao:

U,,=400V;

I,= 800 A

Cap ngudn dén:

+ EE1 - F20 : aptomat cba th EEl cdp nguén va bao vé ngan mach cho t0i phu trong
buéng may (Electric hoist block).

Diéu khién hé thong bom ddu béi tron cho co cfu quay: Lubrication pump (slewing gear).
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Quat thong gié budng may: Ventilator (machine house).
Déng hoé do dién dp 1am viéc: Operating voltages.
+ EE1 - F22 : aptomat cua ti EE1 cdp ngudn cho:
Nguén 24 V mét chiéu cho mach diéu khién PLC va bo bién tdn: Main unit

24V - SPS/PLC

biéu hoa cho budng dién khién trung tam: Air-conditioner(electric container)

+ EE1 - F21: aptomat cta ti EE1 cdp nguén cho 2 mdy bién 4p :
T1 mdy bién 4p | pha cé thong sd k¥ thuat sau:

Uy = 400 V/230 V.

21
— ascent

F_Ez Lighting
— ascent

E‘ lighting
— ﬂ;___ paey heam

172%

1726
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P=63kVA

Cdp ngudn diéu khién cho cdc phan:

Xdc nhén 16i : Fault acknowgement.

Cong tic gi6i han sy ¢6 : Shuting emergency limit switch.

Cic role bio vé qud tai giri tin hieu dén PLC : Safety relay, safety relay (expanion unit}.

T3 may bién dp | pha c6 thong s6 k¥ thudt sau :

Uy, =400 V/230 V

P=10kVA

CAap nguodn cho :

He thang chiéu sdng trén phdn quay (lighting slewing part).
Piéu hoa trong cabin ; Air conditionning cabin.

He théng sdy cabin : Heating cabin.

Pen pha trén phin quay : Floodight slewing part.

Dén pha & dau cdn : Floodight (jib).

Cabin diéu khién (driver’s cabin).

bién trdr sy trong nha i ¢ Ventilation (machine house).

Quat thong gi6é budng diéu khién trung tam (electric container).
Coi tin hiéu bdo khi hé théng lam viéc: Signal hom.

Dién dp diéu khién phdn diéu hoa khong khi trong budng dién diéu khién trung tam :
Control voltage air conditioner (electric container).

Hé thong am thanh : Loudspeaker system.

He thong dién thoai : Telephone intaliation.

Du tri¥ : Reserve.

+ PE1 - F27: Aptomat clia ta PE1 ¢Ap ngudn cho :

Cép nguon cho toan bd mach doéng co truyén dong tang quédn cdp : Motor cable drum.
bong co kep ray: Rail clamps.

Anh sdng trén gian: Lighting on the grantry.

Thong qua ciu dao tong S1, aptomat téng Q! va mét aptomat tdng K02 duge déng béng
dien (khong thé hién trong sd d8) cap ngudn cho cdc co cdu sau :

Co cdu 101 gift : Holding mechanim.

Co cilu 101 ddng mo : Closing gear.

Co cdu quay : Slewing gear.

Co c4u tdm voi : Luffing gear.

Co ciu di chuyén : Travelling gear.

Pong co quan cap : Motor cable drum.

Khung can truc : Driving mechanim speader.

Thiét bi quay méce : Hook rotating device.

- F11: aptomat c&p nguén va bdo vé ngin mach cho mach dic bi¢t sit dung diéu khién bang tay
hoac bang khod dién cé thong s& k¥ thuat :

U, =400 V; I, = 63 A

Cap ngudn dén :

Pau n6i dién trén md gat ; Outlet grantry (380 V/32 A).

Cap ngudn cho +PR - T4 day ta mdy bién &p cdp cho:

Cic dén san trén san dudi : Ascent lighting.

Den trén khung cau: Lighting granty beam.

Dién trd sdy tai th dién, déng co khi dimg hoat dong: Down-time heating (panel and



Dién tr6 sdy dong co clia co cdu quay khi dimg heat dong: Down-time heating motor

(Slewing part).

Dién trd sdy dong co quin cap trén khung cdu khi dimg hoat dong: Down-time heating

motor cable drum (speader).

9.3.

Dién tro sy th diéu khién clia co cau quay: Down-time heating panel (Slewing part).
Q néi dién cabin: Quilet driver’s cabin.

Q ndi dién tai budng diéu khién trung tam: Outlet electric container.

(:) néi dién trong nha toi: Outlet mechine house.

O néi dién tai phn quay: Outlet slewing part.

ben trong tii diéu khién: Panel lighting.

ben tal buéng dién diéu khién chinh: Light electric container.

Bén nhi toi: Light mechine house.

Bén tai cabin: Light cabin.

TRANG Bj DIEN - DIEN TU CO CAU NANG HA HANG

Co céu nang ha gém hai dong co truyén dong chinh hoat déng doc lap: 1 dong co truyén

dong cho déng md gdu ngoam, 1 dong co thyc hién ning ha hang. Qud trinh nang ha va déng md
gau ngoam dugc thue hién bang cdch tdc dong vao tay trang diéu khién dé gia t6c cho dong co
thong qua bién tan va he thong diéu khién ty dong bang PLC.

9.3.1. Co ¢du nang ha hdng

Mbt 56 thong s6 k¥ thuat co ban cla co cdu ning ha hang :
- Cong suat dong co truyén dong : P, = 110 kW
- Siric nang theo tdm vai:

Sitc nang khi diing gdu ngoam : 20tdn x 32........... S mét
Siic nang khi ding méc cdu  : 40tan x 32........... 8 mét
- Chiéu cao nang ha :
Bo6 cao nang moc : 18 mét - ding giu ngoam
_ : 25 mét - ding méc cau
P¢ cao ha méc 1 12 mét

- T8¢ d& van hanh ;
Téc do nang ha :

< 108D v, V = 55,5 mét / phit
< 250N oo, V =40 mét / phit
< 32t8n ...V = 32 mét / phuit
< 40 tdn ..............V = 25 mét / phiit

1. S0 db dién nguyén 1y caa co cdu ndng ha hang cdn truc TUKAN

So d6 dién nguyén 1y cla co cfu nang ha hang cin truc TUKAN biéu dién trén hinh 9.2 v

hinh 9.3.
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2. Chitc ndng cdc phdn tir

TH - Tay trang diéu khi€n co c4u nang ha hang.

K80 (=1/3.4) - Role trung gian ki€m tra vi trf cha tay trang diéu khién (khi tay trang & vi
tri “0"" —> KO8 = 1).

K08 (= 1/3.5) - Role trung gian kiém tra t6c do clia dong co déng thdi thye hien cip
ngudn cho cudn hit cla cong tic oK1 (K08 =1 Kl =1),

K1 (= 1/3.6) - Cong tac to chinh cdp ngudn cho dong co truyén dong cla co chu ning ha
hing.

K040 (= 1/4.2) - Cong tac lua chon ch€ d van hanh clia co ciu nang ha hang.

K0 (=1/6.7) - Céng tic chinh cidp ngudn dong cho mach diéu khién.

K04 (= 1/4.5) - Role bao v& co cdu nang ha hang khi chiing cap.

510 (= 1/13.3; 13.6) - Niit in ding khdn cdp hanh trinh nang ha hang: duoc thic hién béi

ngudi giam sat diéu khién,

K010 (= 1/4.6) - Cong tic hanh trinh chng nang hang qud cao.

K011 (= 1/4.7) - Cong tc hanh trinh chdng ha hang qu4 thip.

K71, K72, K73 - Cong tic lya chon ché d¢ van hanh clia co cdu nang ha.

K71 (= 1/5.3) - Cong tac diéu khién déng md gdu ngoam.

K72 (= 1/54) - Cong tdc diéu khién van hanh hang hod thong thudng.

K73 (= 1/5.5) - Cong tic diéu khién v&n hanh tai ning.

K50 (= 1/7.6) - Cong tac 10 cdp ngudn cho phanh ning cta quat thong gié.

K05 (=1/7.6) - Tiép diém clia role an toan.

K5 (=1/7.6) - Cuon hit cia cong tdc to cip ngudn cho co cdu phanh ctu dong co truyén
dong cho co cdu nang ha hang.

SIM - Bién tin c4p ngudn vi thyc hién diéu chinh tdc do cho co cdu nang ha hang.

F5(=1/12.2) - Cong tic béo vé dong cd cha co cdu phanh nang.

K411 (= 1/17.2) - Cong tic thye hién gidm téc giai doan 1.

K00 (= 1/7.5) - Role trung gian xdc nhan 16i cfia hé thong.

K060 - Role trung gian chéng ha qud thap khi hoat dong qua tai.

3. Nguyén Iy hoat déng

Qua trinh van hanh co cdu nang ha hang duge thuc hién tai cabin chinh. Co ciu ning ha
hang dugc hoat déng dudi su diéu khién va gidm sdt cha ngudi van hanh, dac biét c6 ché do khod
lien dong voi cdc co ciu khdc do d6 chi cho phép nang ha hang khi cdc co ciu khéc dimg lam
viée.

Trude khi van hanh, ngudi vin hanh bit buoc phai thao tic cdp nguodn cho toan bo hé

thong. Khi cdu dao tong S1 = 1: Thuc hién cdp ngudn cho toan bo hé thong diéu khién va mach
dong luc chudn bi hoat dong.

S1=117 Cic h¢ thdng khac nhir di€u hoa khong khi, hé théng chiéu sang va cdi bdo
chudn bi dua hé théng cdn truc vio van hanh (ky hiéu “ T bicu dién méi quan hé kéo theo).

Viéc van hanh co cau cdn dam bao truée khi van hanh tay trang diéu khién phdi & vi tri
“0° wong tng véi role trung gian K80 = 1 bdo hiéu co cdu ning ha da sin sang lam viéc.

Sau khi kiém tra cdc diéu kién hoat dong ciia he théng, néu da diéu kién lam vigc thi PLC
dwa tin hi¢u dén diéu khién cho bién tan hoat dong (SIM = 1).

D¢ thyc hién nang ha hang hod ngudi diéu khién trong cabin thuc hién diéu khién tay
trang, tin hi¢u di¢u khién qua bo ma hod 8 bit E0.0...E0.7 truyén t6i PLC, PL.C thu nhan tin hiéu tir
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bo ma hod bit dau diéu khién cdc cong thc to cdp nguén cho cdc hé théng phu nhu phanh, quat
lam maét... chuén bi tam viée. PLC xéc dinh tin hiéw ur tay dicu Khién dé diéu khién bi€n tdn cung
c&p t4n s6, dién ap dé didu khién t6c 80 dong co nang ha hang. Tin hi¢u tr PLC diéu khién cip
nguén cho cong tac to KO8, tiép diém KO8 = 1 4& didu kKhién cap nguén cho dong co lam viéc.

Viéc gia tdc cho co cdu nang ha hang ciing duge thuc hign tai tay trang diéu khién trén
cabin diéu kKhién chinh, khi dua tay diéu khién lén toc do cao hon, bd mi hoa nhan tin hiéu dat ¢
do, ma hod va truyén tin hi¢u dén PLC, PLC thu ohan tin hiéu va gia cong dién ap diéu khién thich
hop dé diéu chinh t6¢ 86 nang ha hang.

Giai doan diéu khién nang ha hang duoc thyc hién nhu sau:

Khi K08 =1 1 K1 = 1 lam cho tiép diém thudng md cia n6 déng lai thyc hién cap
nguén cho bién tin dé chudn bi dua dong ca truyén dong cho ca cu nang ha hang dua vao van
hanh.

Khi kiém tra cic diéu kién hoat dong cla he thong thong qua role trung gian xac nhan 161
néu K00 = 0 T PLC dua tin hiéu dén diéu khién cho bién tin hoat dong N osim=1 1
truyén dong cho dong co nang ha hang.

Viéc diéu khién t6¢ 4o nang ha hang dugc thyc hién bdi tay trang diéu khién TH dudi sy
tac dong chia ngudi didu khién.

Cudi hanh trinh nang ha ngudi diéu khi€n thuc hién giam 16c, cong tic K411 =1 1 thye
hién gidm t6c gial doan 1 vi K412 =1 1 thyuc hién giam ¢ & giai doan 2, tin hién tir PLC trruyén
161 den bao vige thuc hign giam 8¢ di dugc thuc hién va dua co ciu phanh vao lam viéc.

4. Bdo vé

+FS11( = 1/3.3): Role bao v¢ qua nhiét cho dong ca.

Role nay hoat dong nhur sau

FS11( = 1/3.3) duoc néi voi cam bién nhiét dat trong cdc pha day ctia dong co. Trong qua
trinh 1am viéc vi mot 1y do nao 46 1am cho dong co néng lén cim bién nhiét dit trong dong co s&
truyén dén F511(= 1/3.3), tin hiéu tir F311(= 1/3.3) giti vé PLC, PLC dua tin hiéu dén dimg hoat
dong clia dong co rruyén dong cho co cdu nang ha.

+ K08 : Role trung gian bao vé qud t6c cho dong co.

Role nay hoat dong nhu sau:

K08 duoc ndi vdi tryc ctia dong co truyén dong. Khi dong co hoat dong qué tSc g cho
phép f Kog=0 1 Ki=0 Nt cét ngudn cap cho dong co ¢ha cd cau ning ha hang.

+ K04: Role bao vé chong chung cap.

Hoat dong cha K04

Role nay dugce dat tren thanh céi c4p ngudén nuoi 24 V. Khi cap quin cia cd ciu nang ha

bi ching T cham vao thanh céi ft K04 = 1 dua tin hiéu dén PLC 1 PLC diéu khién dimg
hoat dong quén ¢ip cha cd ciu nang ha hang. '

+ F5: Role bao vé qué tai nhiét va bao vé dong cyc dal cho phanh cua co ciu naag ha
hang.

+ K010, K011: Cong tac bao vé hanh trinh nang ha.
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5. Nhdn xét

V6i he théng diéu khién cé midc d6 tu dong hod cao, co cfu nang ha hang ciia cdn truc
TUKAN c6 thé van hanh nang ha hang hod & mifc 40 tdn mot c4ch an todn véi su hé trg clia cdc
bao ve,

Co cau nang ha hang dugc bd tri cam bign (K71, K72, K73) dé ¢6 thé nang ha hang hod &
céc mifc tai trong khac nhau. Trong qu4 trinh van hanh céc thiét bj khong ché thuc hién khong ché
hanh trinh nang ha dong thdi dam bao dugc an todn cho hé théng trong qua trinh tang - gidm téc
d¢ nang ha.

9.3.2. Co c8u déng mé gdu ngoam

Co cdu ddng m& gdu ngoam cé mot dong co, lam viéc & ché do ngan han lap lai. Su Iva
chon cdc ch€ d¢ 1am viéc duoc thue hién bdi céc nidt &n. Khi hoat dong & ché do x€p d& container,
dong co clia co cau déng mé gdu ngoam két hap véi dong co nang ha dé cing thuc hién chitc nang
nang ha container.

Mot s6 thong s6 k¥ thuat co ban clia co ¢du déng md gdu ngoam :
- Cong suflt dong cd truyén dong: P, = 110 kW

- He thdng dién:

Dién 4p chung:
- Nguon cdp Cevrrrerenes 380 V, 50 Hz
- Bdng co T 380V, 50 Hz
- Phanh D vreverenes 380V, 50 Hz
- He thdng diéu khién : ............ 220V,50 Hz
-PLC e 24VDC
- Chi€u sang Do 220V, 50 Hz
- 54y va quat gié LSRN 380V, 50 Hz
- Cho d&n tin hi¢u D e 24 VDC

bién 4p cho sdy khi ditng hoat déng
-Panel ... 220V,50Hz
-Péngco s 220V, 50 Hz

1. So d6 dién nguyén Iy co cdu déng mé gdu ngoam

So dé dién nguyén ly cia co cdu dong mé& gdu ngoam dugc biéu dién trén so dé +EE4 (=
2) clia so d6 lap rdp, thiép 1ap so d6 dién nguyén 1y cha co ciu biéu dién trén hinh 9.4 va 9.5 trén
€0 s& clia ban vé ldp rdp.

So d6 dién nguyen 1y clla mach dong luc duge biéu dién trén hinh 9.4. So dé dién nguyeén
1y mach diéu khién va tin hiéu dugc biéu dién trén hinh 9.5.
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2. Chitc ndng cdc phdn ti

K80 (= 2/3.4) - Role trung gian kiém tra vi tri tay trang didu khién cha co cfu déng mo
giu ngoam (Khi tay trang & vi tri “0” twong img voi K80 = 1).

K08 (= 2/3.5) - Role trung gian kiém tra t6c 4o clia dong cd (néu 8¢ do cua déng co
truyén dong cho co cdu dong m& gau ngoam vugt qué t6c do cho phép K08 = O i Bién tin ngimg
1am viéc.

K1 (= 2/1.2) - Cong tic chinh cap ngubn cho bién tdn hoat dong.

$10 (.3) - Cong tac hanh trinh béo vé cho co cdu nang ha hang.

$10 (.3; .6) - Cong tic ndy thuc hién dudi sy tic dong truc 1iép cia ngudi diéu khién khi
nang hang qud cao hoac ha hang qua thap, ngoai ra cong tic nay con c6 he théng bao vé hanh
trinh ty dong.

K0 (= 1/6.7) - Cong tic to chinh cdp nguén dong cho mach diéu khién cha 1o déng mo
gdu ngoam.

K60 (= 60/4.2) - Role trung gian bao vé hé thdng khi hoat dong qua tai.

K060 (= 1/16.4) - Role trung gian bio vé qud tat khi ha hang.

K005 (= 0/36.5) - Cong tc cdp ngudn cho role an toan bao vé cang cip.

K5 (= 2/4.6)  -Cong tic to chinh cp ngudn cho co cau phanh nang cia co cdu dong
m& gdu ngoam.

H1 (= 2/4.7) Doéng hé do thdi gian Jam viéc cila cd cdu phanh.

3~ Pong co truyén déng cho co ciu déng ma& gau ngoam.

SIM  Biéntdn diéu khién truyén dong cho dong co nang ha va dong m& gdu ngoam.

F5 (= 2/9.2) - Cong tic bio vé dong co clla ¢d cdu phanh nang.

F511 (= 2/9.4) - Role trung gian bao v¢ qua nhiét dong co (khi qud nhiét thi F511 = ofl
Tin hiéu duoe truyén 161 PLC. PLC thu nhén tin hiéu va diéu khién dimg hoat dong cla co ciu
déng md gdu ngoam.

=0 +EEl: He théng role cong tic to bao gom:
=0 +EE2: Hé thong chiéu sdng cho cabin diéu khién va mo cin truc.
=0 +EEL: Heé théng bao vé cho dong co quén cip, khung nang, thiét bj quay mac.

A2(= 14 EE2) - Diéu hoa khong khi bao gom:

3K1 (= 14/6.2) - Role bdo 16i clia hé thdng.

2K3 (= 14/4.8) - Role trung gian bdo hiéu dong co qudn cép clia co cdu nang dd
sin sang hoat dong.

K05 - Cong téc cip ngudn cho phanh cila quat thong gio.
K411, K412 - Cong tic thyc hién giim t6c cdp i va cip 2.

3. Nguyén ly hoat dong

Qu4 trinh vin hanh co cdu déng mé& gdu ngoam dugc thuc hien tai cabin chinh. Co cdu
déng md gdu ngoam dugc thyc hién dudi su didu khién va gidm st cha ngudi van hanh, chuong
wrinh diéu khién c6 ché do khod lién dong véi cc co cdu khdc do d6 chi cho phép nang ha khi cac
co cau kbdc dimg lam viéc.

Trude khi van hanh, ngudi van hanh bit buodc phai thao tic cdp ngudn cho toan bg hé
théng. Khi cdu dao téng S1 = 1 Thuyc hién cip nguén cho toan bo hé théng diéu khién va mach
dong luc lam vige.

S1 = 1: Cic hé thong khac nhu diéu hoa khong khi, he thong chi€u sing va ¢di bao chudn
bi sin sang dua hé thong cin tryc vao van hanh.
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Viéc van hanh co cdu, tay trang diéu khién phai ¢ vi tri “0” twong dng v6i role trung gian
K80 = I bdo hi¢u co cdu nang ha di sin sang 1am viéc.

Sau khi kiém tra cdc diéu kién hoat déng ciia hé théng, néu di diéu kién lam viéc thi PLC
dua tin hiéu dén diéu khién cho bién tdn hoat dong (SIM = 1).

Pé thyc hién déng mé& gdu ngoam ngudi diéu khién ngéi trong cabin thuc hign diéu khién
tay trang. Tin hiéu tlr tay trang diéu khién duoc truyén qua bd ma hod 8 bit E1.0... E1.7 t6i PLC.
PLC thu nhan tin hiéu tir bd ma hod 8 bit bat ddu diéu khién cac cong tac to cap ngudn cho he
théng phu nhu quat thong gid, diéu hoa, he thong chiéu sang... PLC xdc nhan tin hiéu tir tay trang
diéu khién dé€ diéu khién bi€n tin cd tin s6 va dién dp cdp cho dong co thirc hién twong (ng vdi tdc
do dat dé déng md gdu ngoam.

Giai doan nay dugce tién hanh nhu sau:

Trude khi dua i déng md vao van hanh ngudi diéu khién kiém tra cdc diéu kién hé thong
d4 sdn sang van hanh, Néu ddy di 4t cd cdc diéu kién dam bao an toan cho van hanh nhu chiéu
sang, thong gid, diéu hoa... va khong ¢ 161 thi hé théng s& cho phép 1am viéc,

Khi tay trang diéu khién & vi tri “0” twong tmg v6i K80 = 1 {1 K1(= 2/3.5)=1 1 thue
hién ciAp ngudn cho bién tdn dé chudn bi dua dong co truyén déng cha co cfu déng md gdu ngoam
vao hoat dong .

Doéng thoi khi K0OO(= 1/4,3) = ¢ PLC dua tin hiéu tGi diéu khién cho bién tdn hoat déng
(SIM=1) T dua co cdu déng md gdu ngoam vao van hanh.

Viéc gia t6¢ cho co cau déng md gdu ngoam duoce thuc hién taj tay diéu khién & cabin.
Tin hiéu tir tay diéu khién duge truyén qua bd mi hoa 8 bit, tin hiéu tir bé ma hod 8 bit gl t61

PLC, PLC thu nhén tin hiéu va gia cong dién ap diéu khién thich hop dé diéu khién tdn s¢ dién 4p
phil hop véi t5c do dat.

Cudi hanh trinh thuc hién ham, hé thong tiéu hao nang lvong qua dién trd R khi toc do da
nho dua hé théng phanh him dimg vao lam viéc.

4. Cdc bdo vé

+ Bao vé qud nhiét cho déong co bang role trung gian F511(= 2/9.4).

Role nay hoat dong nhe sau: ¥511(= 2/9.4) duoc néi v6i cam bién nhiét dit trong cic pha
day ctia dong co. Khi nhiét d6 dong co vugt qud mitc cho phép F511(= 2/9.4) =0 M tin hiéu 1x
PLC gt 161 co cau déng md gdu ngoam bdo ditng lam viéc dé dam bao an toan cho thiét bi.

+ Bdo vé qud tai dong co bing role trung gian K60(= 60/4.2).

+ Bdo vé dong cuc dai va qud tai bing role F2(= 0/6.6).
F2(= 0/6.6) hoat dong nhu sau : Khi xay ra sy ¢6 ngin mach hodc néng hing qud tai trong thi
F2(= 0/6.6) = 0 cit ngudn cip cho dong co truyén dong.

+ Bao vé qué tdc cho dong co bang role trung gian K08(= 2/3.5).

Role ndy hoat déng nhu sau: Role dugc diéu khién bdi tiép diém cla cidm bién téc do. Khi
qué téc thi K08 = 0 1 K1(=2/1.2) =0 T cét nguén cép cho dong co.
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5. Nhdn xét

Co cdu déng md giu ngoam va co cfu nang ha hang c6 quy trinh hoat dong va cic bao v¢
1a tuong d6i gidng nhau. Tuy hai co cdu nay lai 12 hai co cdu doc l4ap thuc hién cong nghé trong
b&c x&p khac nhau. Néu hoat dong & ché€ do gdu ngoam thi chi mot trong hai cg cdu hoat dong.

D61 v6i cin truc TUKAN ngoai thiét bi déng md gdu ngoam con c6 thiét bi khung nang
hoat dong bang dién - thiy lyc dung dé nang van chuyén container.

9.4. TRANG B| DIEN - DIEN TU THIET Bl DIEU KHIEN QUAY MOC CUA CAN TRYC
TUKAN

Quay méc 12 thi€t bi dugc truyén dong boi dong co dien di bo. Dac diém cua thiét bi
quay méc la gidp cd ciu nang ha hang van hanh mot cdch cd dong vi du: trong qué trinh nang ha
hang hoa ma cip nang bi x0dn c6 thé 1am dit cdp. Khi d6 ¢6 thé didu chinh thiét bi quay moc aé

4 -

trinh xay ra sy ¢d do xoan cap rong hanh trinh nang ha.

Mot vai thong s6 co ban ciia thi€t bj quay moc :

- Pién 4p cho hé thong
- Nguon cip D e 380 V, 50 Hz
- Pong co e 380 V, 50 Hz
- Phanh et 380V, 50 Hz
- Hé théng diéu khién ©.oooeeeee 220V, 50 Hz
-PLC D ereeneneine 24 VDC
- Chiéu sdng D eveeerenenes 220V, 50 Hz
- Sy va quat gié e 380 V, 50 Hz
- Pién 4p cap cho den tin hiéu D e 24VDC

9.4.1. S0 A3 dién nguyén Iy va chic néing céc phan

So d6 dién nguyén 1y ca thiét bi quay mée duge bidu dién trén so d6 +EET = 11 cla s0
d6 lap réap, thi€p lap so dé dién nguyeén 1y cta thit bi quay moc trén hinh 9.6. va 9.7. So do6 dién

nguyén 1y clia mach dong lyc duge biéu dién trén sO 46 hinth 9.6, so d6 dién nguyén 1y mach diéu
khién clia thiét bi quay moc dugc bidu dién trén hinh 9.7.

Chitc nang clia mot s6 phan tr chinh nhu sau :

KO (= 11) - Role trung gian béo thigt bi quay méc dang hoat dong.

K10 (= 11) - Role trung gian bdo hieu ddu ndi clia thiét bi quay méc da duge néi vol

hich cam.

K81(= 5/29.2) - Cong tic thuc hién cdp ngubn cho thi€t bi quay méc sang bén phai.

K82(= 5/29.2) - Cong tic thuc hién cdp ngutn cho thi&t bi quay moéc sang bén fral.

K1, K2 - Cong tac to thuc hién dao chiéu quay dong co ¢ha thiét bi quay méc.

K0 (= 0/34.3) - Role trung gian dung dé xéc nhan 16i cla cac ¢ c4u trong hé thdng.

K00 (= 1/17.6) - Role trung gian bao hiéu 16i chia he thong dé dugce xdc nhan nghia 1a khi
hé thong bao 16i mudn hoat dong ti€p ta phai tic dong vio KOO dé 1i&p tuc dua he¢ théng vao van
hanh.

K80 (= 2/3.4) - Role trung gian kiém tra vi trf clia tay trang digu khién cha co ciu déng
md gdu ngoam (khi tay trang & vi tri “0” thi K80 = 1).

KO (.3) - Tiep diém duy tri clia cOng tac to KO.
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F2 (= 11/1.2) - Cong tic bao vé dong cof clia thiét bi quay méc.

F11 (= 0/8.7) - Cdu dao cp ngudn cho thiét bj quay moc.

Sr (= 0/36.3) - Role an todn. Rdle an toan hoat déng nhu sau: Trong khi van hanh néu co
céu thye hién nang qua trong tai quy dinh; toc d6 gié qué 16n; do vuon tay cdn sai qui dinh thi role
an toan s téc dong dé dimg van hanh he théng dam bao an toan cho ngudi va cén tryc.

9.4.2. Nguyén Iy hoat déng

Dé dua thi€t bi quay méc vao van hanh ta thyc hién dong cdu dao tdng S1 dé cap ngudn
cho mach dong lyc va mach diéu khién ciia toan bo hé théng.

Sau khi déng cdu dao téng SI ta thyce hign déng cdu dao F11 dé chudn bi thuc hién cap
nguén cho mach dong luc ciia thiét bi quay méc.

Thi€t bi quay méc dugc ndi lien dong véi cic co cdu khic nghia 12 khi thiét bi quay méc
1am vigc thi tat ¢a cac co cdu khdc phai dimg lam viéc.

Qud trinh van hanh cla thiét b quay méc dugce thue hién nhu sau:

Muc dich hoat dong clia thi€t bj quay méc Ja nham hé trg cho co cAu nang ha hang van
hanh mot cdch.

Van hanh quay méc: Sau khi kiém tra tit ¢ cdc diéu kién an toan ctia hé thong, déng thai
ki€m tra tin hiéu xdc nhan 16i clia hé thong tai cabin didu khién. Néu tat ci cdc didu kién an toan
va 16i clia he théng da duge xdc nhan thi bit ddu cdp nguén cho thist bi quay méc lam viéc.

Viéc quay méc cdn true duge thue hién tai cabin dudi su gidm clia ngudi didu khién: Khi
tay trang diéu khién ca co cdu nang ha hang & vi tri “0” tic 13 K80(= 2/3.4) = 1 déng thon phich
cAm clia thiét bi quay méc di duge ndi K10(= 11) = 1 1am cho KO0 = 1. Khi K0 = 1 tin hiéu tir
PLC dua t6t diéu khién cop ngudn cho dong co ciia thiél bi quay méc.

Viéc quay mée cdu sang trdi hay sang phai duoc thuc hién bdi role trung gian K81(=
5/29.2) = 1 hoic K82(= 8/ 29.3) dé cfip ngudn cho K1 = 1 hogc K2 = 1 dé c4p nguén cho dong co
truyén dong cho thiét bi quay méc dé thuc hién quay mée cdn truc ding vj tri cap khong bi xodn.
Sau khi thye hién quay méc xong ngudi diéu khién tic dong vio nit 4n S1 dé dimg hoat déng clia
thi€t bi quay méc va dira co cdu nang ha hang tiép tuc vao hoat déng.

C4c bao vé ¢6 trong co cau quay méc gém:
Thiét bi quay mdc duge béo vé bdi role Sr (khong thé hién trén so dd nguyeén 1y).
+ Khi t6c d¢ gié qud 16n.
+ Tai trong qud néing.
+ T4m v6i khong ding quy dinh 77 Sr = 1 Iam chon thiét bi quay
mdéc dimg hoat déng.
Bao vé dong cyc dai, bdo vé qud tai duge thuc hien bdi F2(= 11/1.2). F2(= 11/1.2) hoat
dong nhu san : Khi thiét bi quay mée gap su c6 nhur ngdn mach hodc nang qud trong tai khi do
F2(= 11/1.2) = 0 ct nguén cfp cho co cdu quay méc dé dam bio an toan cho he théng.
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9.5. TRANG B| DIEN - DIEN TU CO CAU THAY DOI TAM VOI
9.5.1. Gidi thiéu chung vé& chilc ndng céc phdn 14 chinh

Co cau nang ha cdn hay co cdu tim véi (luffing gear) cla cdn truc TUKAN (c6 k¥ higu
trong bin v& = 4) hé truyén dong theo ki€u tryc vit bing mot dong co khong déng bo 3 pha réto
16ng séc cong sudt 45 kW, 16¢ d¢ 1475 vg/ph. Co cdu tdm hdm dimg bing hai phanh thuy luc
nham chong giat cho hang hod khi co cffu tdm vdi hoat dong. Dong co tdm véi duge cdp ngudn tir
bi¢n tin SIMOVERT 55 kW, 142 A qua sy diéu khién cfia hé théng PLC va gidm sdt cha may
tinh.

Tram trung gian ET200 cé nhiém vu truyén dit liéu giita CPU -$7 - 318 vA mach diéu
khién cfia cic co ciu tAm vdi nhd cdc khai IN - OUT ¢6 cdu tric nhu trén hinh 9.8:

PS AS 0 a1 23
SITOP 1M 153 . DE DE DE DA
2A

"EB180/ EB 184 EB 188 ‘EB 180

.EB 181

- 16%24 V 8%230 V 8%230 V 8*24 V
E = E A

IR0 IRLT 18401847 THANIRR.Y TR ROT

Hinh 9.8. Cau triic tram ET200 chiu oo cdu tdm véi

Tram ET1200 cla co tAm v6i ¢é cdc modul mé rong sau: ba modul ddu vao so6 (DE), mot
modul diu ra 56 (DA). ET200 cha co c8u tdm vdi duge dit & th dien +EE6 trong budng thiél bi
dién cha can truc.

Khoi SITOP 2A cap ngudn 24V DC.
Khéi IM153 trao d6i thong tin giita co cau tdm vét va od cdu di chuyén.

Khéi EBI 80 nhan cac khéi ddu vao sau:

- Tin hiéu c6ng tic to didu khién chinh K0.

- Tin hiéu cong téc to chinh dong luc K1.

- Tin hién phanh thuy luc nha K 5.

- Tin hi¢u role trung gian clia tay diéu khién & vi tri khong K80.

- Tin hi¢u phan héi bdo qua tai khi thay d6i tim véi K060.

- Tin hiéu bdo phanh ¢6 16i A30.

Kh&i EB181 nhan cdc tin hiéu vao sau:

- Tin hi¢u bdo aptomat chinh cta phanh da déng F5.

- Tin hiéu bdo dong co thuc hién qud nhiét F511.

- Tin hiéu bdo aptomat ctia dong co phanh thuy lyc FS1 va F52 dong.

Khéi EB184 nhan céc tin hiéu vao sau:
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- Chiing duoc 1y tir cdc tiép diém hanh trinh vd cdm bién dat trong hop diéu khién phia
trén dong co +D.

- Tiep diem hanh trinh ngdt khan cip khi tim voi vio 161 8 m (510.3).

- Tiép di¢m hanh trinh bdo trude khi cin vio t6i 8 m (S10.2.3). Trong trutng hop nay CPU
s€ cho dong co lam viéc véi tée do thap tranh va dap.

- Tiép di¢m hanh trinh ngét khi cdn vio 8 m trong qua trinh [hm viec ($10.3.6).

- Tieép diém hanh trinh ngdt khin cap khi tdm véi ra 16 27m trong khi dung méc cau
(S011).

-Ti€p diém hanh trinh bdo trude khi cdn ra 16i 27 m trong khi diing méc cdv $10.3.6.

- Tiép diém hanh trinh ngat khi cin ra 16i 27 m trong khi ding méc cau (S10 = 6/13.5).

Khoi EB188 nhén céc tin hi¢u tr cdc 1i€p di€ém hanh trinh v3 cidm bién dat trong hop didu
khién trén dong co {(+D).
-Tiép di€m hanh trinh bdo trude khi cdn ra 8i 20 m trong ché do ding gdu ngoam
(S10/12.6).

- Chot khod an woan khi ¢o cilu tam véi ngimg hoat dong S08.

- Cong tac ly tam bio vé qud t6e cho dong co thuc hien M1 - B03.

Khoi diu ra ABI80 gbém ¢ céc tin hiéu diéu khién sau :

- Cong tac to didu khién chinh K00.

- Cong tac to didu khién quat thong gié cho phanh thuy luc K50.
- Role bio qud tai trong qud irinh thay doéi tAm véi K060,

Cdc so d6 mach di¢n dong lue, cde tin hiéu vio ra PLC, cdc tin hiéu va so dé mach phanh
dugc mé ta trong cac hinh 9.9 dén hinh 9.14.
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Hinh 9.14 . S0 dé mach cong tdc to phanh clia co cdu tdm vo

Chiic nang cc phan tif

K0: Cong tic to cap ngudn cho cudn it K5 cua co ciu phanh.

K1: Cong tac to dong lyc cap nguén cho bién tén clia dong ca.

K5: Cong tic to dong luc cdp ngudn cho co cdu phanh.

K80: Xac dinh vi tri kbong cia tay diéu khién, ding dé bao vé "khong" cho co cdu tdm
véi.

K060: Bao vé qud trong tai khi nang cin.

A30: Mach béo phanh, tiéu tin dién nang khi ham dong nang dong co.

F5: Aptomat tong c4p ngudn cho hai dong co phanh thuy lyc.

F51, F52: Cip ngudn cho timg phanh.

F511: Bao vé qua phiét, qua tAi cho dong cd dua 16i mach cét khén cép.

K00: Cdp ngudn diéu khién.

CUVC: Card CUVC ndm trén bi€n tan.

B6 bién tdn Simovert 1a bo bién t4n gian ti€p diéu che do rong xung PWM . Ngudn diéu
khién c4p cho bo bién tan dugc 14y tit khoi SITOP 40A trong khoi nguon +EE2.

K50: Cdp ngudn cho quat thong gi6 ctia phanh.

S011, S10: Tiép diém loai cam han ché& hanh trinh ning ha cén.

S08: Chét khod an toan cho co cAu tdm vii.

M1 - B03: Cong tic ly tam gén trén tryc cha dong co dé bao vé qua 16c dd cho déng co
thuc hién.

— 0+EE] - F4: Déng nguén cdp dién cho toan by cd c4u tam voi.
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= 60+KE1 - K61: Bio trudc trong tai cia co cau tim vdi.

K08: Role trung gian cta cong tac ly tam,

K010: Role bao vé cdn vao qué gin.

K011: Role bdo vé cin ra qud xa.

- 0+EE2 - K03: Gidi han su ¢6, né cho phép ddu 1at mach dién dé bd qua mot s su c6

- 60+KE1 - K60: Ngimg hoat dong ctia co cfu tim v6i khi qud tai.

= 0+EE2 - K005: Cat Khdn cap khi cé su c6.

H1: Déng hé bdo thdi gian 1am viec cha co cdu tdm vdi ddu song song véi cong tac ta
phanh thuy luc.

+D - M: Dong co thuc hién cta co cdu tam voi.

L1: Cuon khing diing dé han ch€ dong ngan mach.

PG: May phét xung ding dé do t6c d¢ dong cd thuc én.

+D - R1: Dién tré ham, tiéu tan nang luong thira khi ham.

+D - Y1, +D - Y2: Hai phanh ham thuy lyc, hdm dimg va chéng giat cho co cdu tdm véi.

9.5.2. Nguyén ly hogt dong

Ngudi diéu khién & cabin lai m& khod ngudn cép dién chd san cho cac co cdu cua cin
truc. M4y tinh kiém tra 13i néu khong c6 18i, cdc diéu kién ddu vao thoa min thi cdc co cdu tdm
v&i cdn truc sin sang hoat dong. Khi dua tay diéu khién co cau tdm voi vé phia sau heac phia trudc
tuong ing voi viéc nang hodc ha cin thi tin hi¢u duge truyén vé bo ma hod 8 bit, tin hiéu nay dugc
ma hod dua ti ddu vao E030... E037 clia PLC. CPU phan tich va xi 1y, tin hi¢u da xu ly tr CPU
duoc gl t6i tram trung gian ET200 di¢u khién bién tan c4p dién cho dong co qua mang Profibus.

PLC thu nhan tin hidu tir bo ma hod két hop vdi tin hiéu ddu vio nhw: bdo trong tai, vi tri
tay diéu khién, bio 16i phanh giri vé& ET200 kiém tra néu khong c6 16i thi cong tic 1o K1 dong cip
ngudn déng lyc cho bién tin hoat dong, cdp nguén che dong co thyc hién tdm véi (M). Bong thoi
khi d6 phanh thuy luc c6 dién md s& ra giai phong truc dong co.

Khi tay didu khién & mitc t6c do cao hon thi PLC nhén tin hi¢u tlr tay diéu khién, diéu
khién bién tin sao cho diu ra cla bién tin cé dién 4p va tdn s phit hop véi tin hi¢u dat. Téc 46
dong co tang lén.

Heé thong dugc xay dung theo so do mach Kin trong d6 mdy phat xung PG déng val o la
khau do t6c do phan héi, than théng tin 1 truc dong co giti vé ET200 dé diéu khién bién tdn cap
cho dong co theo téc do dat & tay diéu khién 1am cho t6c d6 dong ¢o ¢é tinh chinh xac va on dinh
cao.

Khi giam 8¢ do tlr t6c do cao xudng toc do thap s€ xay ra qué trinh hdm, nang lugng khi
ham dugc chuyén ddi tit chinh luu va nghich kru duge dua 16i cdc dign trd him tiéu tan.

1. Chudn bi dua hé théng vao lam viéc

Cong tic to chinh ca c4n truc = 0+EE1 - K02 ddng cip ngudn chd sin cho mach diéu
khién va mach dong luc cla 10an cin tryc.

Tay diéu khién & vi tri 0 :

Né&u hé thong khong c6 su c6, tiép diém K80 déng tic la tay dicu khién & vi tri ‘0’ thi
K80 c6 dien. Tiép diém = 0 +EE1 - F4 aptomat cdp dién cho dong co tam voi dang dong. Tiép
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diém = 60+KE1 - K61 déng, tic 12 tai trong trong giéi han cho phép. Ti€p diém cia role xic nhan
khong c6 16i trong h¢ thong = 0+EE2 - K0. Cic 1iép diém clia co cau ngat khan c4p khi tdm véi
vuot ra khoi gisi han cho phép K010, K011 khong tic dong (hay khi 1am hang ning role = 1+KE -
K73 ¢6 dién ngét tiép di€m cha n6 ra dua them 1iép diém K012 vio lam viéc) hodc la cong tic to
loar bo cdc tin hi¢u ngét khan cdp = 0+EE 2 - K03 (= 0/34.4) dong lai.

Tiép diém ly 1am vin déng K08. Role diéu khién KO0 cé dien (do PLC S7 diéu khién,
viéc thong qua PLC diéu khién lam cho hé théng ting tinh an toin, néu khi hé théng ¢6 su ¢6 né
s& cit toan bo he théng khong cho 1am viec) déng ti€p diém cla né.

Cong tac to K0 ¢6 dién , déng cdc tiép diém sau:

K0 (.8) ty nuéi.

K0 (/5.3) c4p ngudn cho phanh thuy luc.

K0 (/5.3) 1a ti€p di€m phan héi vé PLC bdo cong tic to KO da cé dién.

Mach diéu khién phanh thuy luc co cdu tdm véi

- Sau khi cong tic KO déng cdp dién cho mach diéu khién phanh thi PLC g tin hiéu dén
kho1 ET200 cdp dién cho role K50 cdp nguén cho quat thong gid, déng thoi dong tiép diém K50
(/14.3) cho phép phanh lam viéc néu khéng cé 161 va cong tac to chinh K1 déng. Phanh s& khong
lam viéc néu cd mét trong cdc 16 sau:

- Tiép diém = 60+KE1 - K60 cla co csu han ch€ 1ai trong mé ra tiic 12 ty 1é wong luong
hang va do vuon cdn qud gidi han cho phép, déng thai tiép diém K060 (/14.3) md ra do role bdo
c6 hién tuong qud tai.

2. Hé thong sdn sang hoat dong

Gia sir dua tay diéu khién v& phia vuon cén, qua bo gidi ma tin hieu dé dich chuyén duoc
dira vio CPU S7 - 318 qua khdi EB3. Sau khi xir 1y tin hiéu CPU dua tin hiéu diéu khién téi bo
bién tan cha co ciu. Cong tic to K1 c6 dién déng cac tiép diém sau:

- Tiép diém K1/3.6 cha mach dong luc cfp ngudn cho bo bién tén.

- Tiép diém K1/3.6 clia mach diéu khién phanh thuy lwe cap nguén cho cong tic to K5.
Cong tic to K5 ¢6 dién déng céc tiép diém K 5/6.5 dp dién cho hai dong co +D - Y1 va +D - Y2.
Phanh thuy Iyc gidi phéng truc dong co.

Dong thai khi ta kéo tay diéu khién thi cam diéu khién xoay lam role trung gian K80 mat
dién, cdc ti€p diém sau duge mé ra:

- K80/3.4 md ra nhung cong téc to KO van cap dien do con tiép diém duy tri K0.8.

Tiép diém K80(3.5) c6 nhiem vu bao vé “khéng” cho he thong.

- K80 m& ra ngit tin hi¢u t6i khei ET200. Tuy theo do dich chuyén coa tay diéu khién thi
tin hiéu tit CPU giri dén diéu khién bién tdn cdp dién ap va tdn s6 ra tuong (mg vdi t6c do dat &
tay diéu khién.

3. Cdc bdo vé trong co cdu thay d6i tdm véi
- Bao v¢ qua tai cho co cdu tdm véi bi qud tai khi ndng tai trong 16n hon tai trong dinh
mifc, sit dung bo han ché tai rong. Khi cé hién trong qué tai tin hiéu bdo bang dén va dua tin hi¢u

dén PLC d€ ngit co csu nang ha bing tiép diém = 60+KE1 - K61. Cong tac to KO mit dien lam
cho cong tac to K1 mdt dién cdn khong vuon ra duoe ma chi ¢6 thé thu vio.
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- Bao vé qud nhiét cho d0ng co thyc hién. Khi dong co +D - M1 bi qué nhiét thi role F511
tic dong nha tiép diém thudng déng F51 1/3.3 gii tin hiéu dén PLC qua kKhoi ET200. PLC xir1¥ va
glii tin hiéu dén cét dién cong tac to K1 lam toan b6 he théng mdt dién déng thai bdo higu dén &
buéng diéu khién

- Bio vé qua tai cho dong co dién phanh thuy luc. Néu déng co dién phanh thuy luc cua
ca cAu bi qua tai thi role nhi¢t = 4 - F51 hay F52 s tdc dong cit aptomat 1am mach dong luc
dong co dé mat dién.

- Bao vé ngén mach bang cac cdu chi, aptomat. Néu co cdu bi ngan mach thi cau chi=0-
F4 tdc dong v6i [ = 125 A, toan bd nhém co ciu nang ha cin bi cat dién, N&éu mét trong hai dong
co cha phanh thuy luc bi ngan mach, aptomat F5(10A) tic dong 1am toan bd mach dong luc cla
phanh bi cat dién.

- Bao vé qui t6¢ cho dong co bang cong tac ly tam M1 - BO3 gin trén truc dong co.
Phuong phap diéu chinh t6c do dong ca bang cach thay déi tdn s6 ¢6 thé 1am cho 8¢ do dong co
vuot qud toc do dinh mitc nén cén phai bao vé qud toc cho dong co.

- Bao vé hanh trinh tim vdi bing céc cong tac han vi hanh trinh loai cam ¢6 hai mifc bo :

Mirc I Canh bdo trude tim véi hoat dong trong khoang tir 8 dén 27m gin t61 mifc nay
méy tinh sé thong béo 16i va cd cdu tim véi ngimg hoat dong néu ngudi di€u khién xdc nhan 161
nay thi co cdu tdm v6i lai ¢6 thé tiép tuc hoat dong.

Miic 2: Khi ra ngoai khoang gidi han tir 8 d&€n 27m thi han vi mirc 2 tde dong, co cu tdm
v&i s& bi khod ctimg ngay lap tic hodc dimg toan bo he thong.

- Bao vé an toan cho tdm véi bing chot khod an toan 508 khi co cdu tdm vé6i ngung hoat
dong.

- Bao vé su c& bang cdc nit dimg khan cdp dua té1 KOOS.

- Bio vé qu4 trong tai khi nang cdn nh& tiép dicm K060.

- Bao vé khong cho co cdu tdm véi bang K80, K1.

9.6. TRANG Bi DIEN - DIEN TU CO CAU QUAY

Co cfu quay clta cdn truc gom hai dong co truyén dong chinh 14 dong co di bd roto 16ng
s6¢ +D - M, vd +D - M,. Hai dong co truyén dong tru quay va doi ximg qua tam. Trong lic quay
phia trén tru chinh dugc dinh tam nha con lan va 1o xo ép. Hai dong co lam viéc song song va
duoc diéu khién bai tay diéu khién trong bo diéu khién, didu chinh ¢ do bing cach thay déi dién
ap va tin s6. Pao chiéu quay bang céch dicu khién thay déi thi ty m& céc van IGBT dé thay d6i
thit t c4c pha. M&i dong co duge ham bing mot phanh dién thuy luc dén dong bo hdam co khi.

9.6.1. So dd dién nguyén ly cua co cdu quay
Co cdu quay cia ho cdn truc chan d€ TUKAN duoc gidi thiéu trong cdc ban vE clha nhém
= 3 trong tap bin v& lap rap, ta co thé thiét 1ap so d6 dién nguyén ly cla co cdu quay trén hinh

9.15 dén hinh 9.17, trong d6 : S dé nguyen 1y mach dong lue duge biéu dién trén so d6 hinh 9.15,
9.16, so dd nguyen 1y mach diéu khién va tin hi¢u dugc biéu dién trén hinh 9.17.
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9.6.2. Chic nang cac phan td

- +D - M1, +D - M2: Dong co truyén dong chink.
- +D - Y1, +D - Y2: Phanh thuy lyc.
- K1(3.5): Cong tic to chinh dong ngudn c4dp cho mach déng luc.
- K5(3.7): Cong tac 10 dong cip ngudn cho phanh thuy hze.
- 6SE70: Bo bién tan gidn tiép diéu chinh d6 rong xung PWM.
- A30: B diéu khién ham lam min téc do dong co.
- K0(3.6): Cong tic 10 diéu khién chinh ctla bo bién tdn co ¢ quay mam.
- K80(3.5): Cong tac to trung gian, c¢6 dién khi tay diéu khién & vi i “0”. Cong tic to
nay ¢6 nhi¢m vu bao v¢ 0 khi hé théng mas dién trong thoi gian lam viéc.
- F511(3.7) va F512(3.7): Tiép diém cua role nhiét ¢6 cam bién nhiét dién trd dat trong
cuodn day stato khi dong co, qua tai s& m& tiép diém trong mach bdo déng va bao vé dong co.
- F11(3.6) vi F12(3.7): Role nhiét bao vé qud nhiét trong mach dong lic cda hai dong co
M1 va M2,
- F51(2.3) va ¥52(2.6): Aptomat ¢6 thé déng cit béng tay hodc tu dong bang dién s
dung role nhiét ¢6 bio vé qud dong dat trén mach dong luc hai déng co phanh Y1 va Y2.
- H: Déng ho dém thoi gian lam viéc cuia co ciu.
- Tram ET 200 c6 nhiém vu truyén dit liéu gifta CPU S7 - 318 va mach diéu khién co ciu
gquay mam, ciu triic tram E1 200 nhr sau:

Ps AS 0 1

SI'TOP IMIL53 DE DA

A EB 160/EB 161 ABI60
16V - 24V 8V — 24V

Khai SITOP ¢6 nhiém vu cip nguén 24V DC.
Khéi IM 153 -1 dua tin hiéu giao tiép v&i mach diéu khién cia co cfu tdm vii.
Khéi EB 160 nhan cdc tin hiéu vao nhu sau :

- Tin hiéu c6ng tic to chinh déng lc K1(3.5).

- Tin hiéu phanh thuy lyc nha K5(3.7).

- Tin hi¢u cong tic to diéu khién K0(3.6).

- Tin hi¢u rale trung gian cia tay diéu khién & vi tri 0 K8G(3.5).

- Tin hi¢u phanh déng co Y1 di duge dong K(1(3.4).

- Tin hiéu phanh déng co Y2 md bang tay hay tin hiéu phanh ¢6 161 K02(3.4).
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Khdi EB 161 nhan cdc tin hiéu chinh sau :
- Aptomat cla phanh di déng F5.
- Tin hi¢u bdo dong co s6 1 qua nhiét F51(3.6).
- Tin hi¢u bdo dong co s6 2 qui nhiét F52(3.6).
- Bdo dong co s6 | quay trdi qud tai F11(3.6).
- Bdo dong co 50 2 quay trdi qud tai F12(3.6).

Khéi ddu ra AB 160 dua ra cac tin hiéu diéu khién sau :
- Cong téc to diéu khién chinh K00.
- Cong tac to diéu khién phanh thuy Irc K50(3.2).
- Tin hi¢u khéi dong bo bién tdn (ON - OFF).

9.6.3. Nguyeén ly hoat déng

Tay di¢u khién gém mot bo ma hod chuyén tir d¢ dich chuyén ciia tay diéu khién = 3+KS
- 81 sang tin hiéu nhi phan 8 bit vd mot cam phuc vu cho role frung gian.

Vi h¢ thong sir dung bo mad hod 8 bit nén c6 thé coi viéc diéu chinh 16¢c do rét ling. Tin
hi¢u diéu khién sau bd mi hod Encoder duge dwa vio l4n lugt 8 ddu vao s6 cia khéi EB2 tr E2.0
dén E2.7 va duogc truyén 6t CPU S7 - 318.

Chuan bi dua hé théng viao lam viée :

He thong khong c6 18i, cdu dao chinh cha cén truc = 0+EE1 - K02(= 0/6.1) déng cip
nguén sin cho mach diéu khién va mach doéng lic.

Tay diéu khién & vi tri 0:

Néu he théng khong cé su ¢ tifc 1a cdc fiép diém thudng déng trong mach bao vé vin
dong.

- Tiép diém K80(3.5) & vi tri “khong”.

- Ti¢p diem = 0+EE1 - F3(= 0/7.2) cla dptomit cdp dien cho co cdu nang, quay mam
dang déng.

- Tiép diém cla role xdc nhan khong c6 16i trong hé théng = 0 - EE2 - KO (= 0/34.3)
déng.

- Role di¢u khi€n K00(3.1) c6 dién dong cic tiép diém cia né.

- Cong tdc to K0(3.6) ¢6 dién déng cdc iép diém: K0(3.6) tr nusi; K0(3.7) cdp nguén
cho phanh thuy luc; K0(3.2) ti€p diém phan héi dén PLC bdo cho PLC bi¢t cong tic to K0(3.6) da
¢ dién.

Mach diéu khién phanh thuy luc :

Sau khi cong tac to K0(3.6) déng cdp dién cho mach diéu khién phanh thi PLC gl tin
hi¢u dén ET 200 cap dién cho K50(3.2) déng tiép diém K50(3.7) cho phép phanh lam viéc. Phanh
khong lam viéc néu role = 0 - EE2 - K00S mit dién day 1a role béo tin hi¢u an toan vé qua tai mo
men, qud tai trong tdm vdi, siic gid.

Hoat dong :
Gia su dua tay diéu khién sang trdi (tay diéu khién +KS - 8§1) qua bo giai mi tin hicu

(binary coder) dich chuyén duge dua vao CPU - 87 - 381 qua khoi EB2.
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Sau khi xir Iy, CPU dua ra tin hi¢u diéu khién t6i bo bién tdn clia co cdu quay mam. Cong
tic to K1 déng cic tiép diém :

- K1(1.2) ctia mach dong lyc cap ngudn cho bo bién tdn .
- K1(3.6) mach diéu khién phanh thuy lyc cdp cho hai dong ca +D - Y1 va +D - Y2 gidi
phéng truc dong co.

Déng thoi khi kéo tay diéu khiu cam diéu khién xoay 1am role trung gian K80(3.5). Tiép
diém K80 md cat tin hiéu td1 ET200.

‘fuy theo do dich chuyén ciia tay diu khién thi tin hiéu tir CPU giti dén diéu khién do m&
Thyristor trong bo bién tan gidn ti€p thay déi, tdn s6 cang cao, toc 4o cang lén.

9.6.4. Cac bdo vé cla hé thdng guay mém

- Bdo vé gud 1di:

+ Bao vé qui tii dong co din dong: Pong co +D - M1 va +D - M2 bj qud fai role Fi 1,
F12 tic dong nha tiép diém thuong déng F11(2.1), F12(2.4) cat mach dién dong luc cla dong cd.

+ Bao vé qud tai cho dong ca dién phanh thuy lyc: Néu dong co dién phanh thuy luc co
ciu quay mam bi qua tai thi role nhiét F51 hay F52 (c6 sin trong aptomat) s€ tac dong cit
aptomat F51 hay ¥32 dan dén toan mach doéng luc ciia dong co mat dién.

- Bdo vé ngdn mach:

+ Bho vé bing cdu chi ¢ trong aptomat = 0+EE1 - F3: Khi ngan mach xay ra toan bo ¢o
c&u quay mam maét dién. '

+ Néu déng co phanh thuy lyc bi ngén mach, role bao v¢ qud dong trong aptomat F5 cit
bao vé mach dong luc chia phanh.

- Bdo vé qud nliét:

C4c nhi¢t dién tré duge dat trong cdc cudn day staio ciia dong co nén khi nhiét do cudn
day qud mic dat thi role bao v¢ co dién, tuy theo dong cd nao bi qud nhiét mi role nhiét F511 hay
F512 c6 dien nha tiép diém thuong déng F511 hay F512 giri dén PLC qua khi ET 200. PLC xu 1y
va gifi tin hiéw cit dién cong tic 10 K1 lam toan bd hé théng mat dién dng thoi den & budng diéu
khién s& bdo.

9.7. TRANG Bi DIEN - DIEN TU CO CAU DI CHUYEN

Co ciu di chuyén gébm 4 nhém déng co dugc dat & 4 chin cua cdn tryc. Cic dong co
truyén dong (dong co di bo roto 18ng s6¢) duge cap ngudn tir bi€n tdn SIM. Khi cén dich chuyén
cdn true dén vi tri nang ha hang ngudi diéu khién tdc dong vao tay trang dé diéu khién dich
chuyén co cdu tuy theo yéu cdu (sang tral hodc sang phai).

Mot s6 thong s co ban cla co céu di chuyén:

- Pong co truyén dong 6 cong c6 Py =7 X 7.3 kW.

~Téc do di chuyén V=32 m/ ph.

- Ty s6 truyén i = 44,44.

- Momen ham =150 N.m.

- Pién dp cép cho dong co truyén dong va dong cd phanh: 380 V, 50 Hz.
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9.7.1. So dé dién nguyén Iy clia co cdu di chuyén

Co cfu di chuyén ciia ho cdn tryc chin d€ TUKAN duge gi6i thiéu trong cac ban vE cla
nhém = 5 trong tap ban v& lap rdp, ta ¢ thé thiét 1ap so d6 dién nguyén 1y trén hinh 9.18 dén
9.22, trong d6: So d6 nguyén ly mach dong luc duge bidu dién trén hinh 9.18 dén 9.21, so dé
nguyen 1y mach diéu khién va tin higu duge biéu dién trén hinh 9.22.

Chifc niang cac phan tir

- +P - Ml, +P - M2, +P - M3, +P - M4, +P - MS, +P - M6, +P - M7: Cic dong co
truyén dong.

S +P-Y1, +P-Y2, +P-Y3, +P - Y4,+P - Y5, +P - Y6, +P — Y7: Cic phanh dién tu«
clia cdc dong co truyén dong chinh.

- K1(5.4): Cong tac to chinh déng ngudn cap cho mach dong luc.
K5(5.6): Cong tac to 1 pha déng cdp ngudn cho phanh thuy lyc.
- 6SE70: Bo bién tdn gidn tiép diéu chinh do rong xung PWM.
- A30: Bo diéu khién him lam mjn t6c do dong co.
K0(5.6): Cong tic to chinh cdp ngudn dong cho mach diéu khién.

- K80(5.5): Cong tac to trung gian, cd dién khi tay diéu khién & vi i “0”. Cong tac to
naty ¢6 nhiém vy bao vé O khi hé thong mdt dién trong thasi gian lam viéc.

- F511(5.2) va F512(5.2): Role nhiét c6 nhiét dien tr&r dat trong cudn day Stato khi dong
co bi qué tdi né s&€ md tiép diém trong mach bdo dong va bao vé dong co ¢ mach cia dong co
phanh.

- F11(2.2), F12(2.5), F13(3.2), F14(3.5), F15(4.2), F16(4.5), F17(4.7): Role nhiét bao v¢
qua nhiét & mach dong luc clia bay dong co truyén dong chinh.

- F51(2.3), F52(2.7), F53(3.3), F54(3.7), F55(4.3), F56(4.6), F57(4.8): C4c aptomat s
dung role nhiét, bao vé qud dong dat trén mach dong lyc dong co phanh.

- H1: Déng hé dém thai gian 1am viée cla co cdu.

- K05 - K08: Giam sit phanh 1 dén phanh 7.

. K09: Gidm sét chung c& 7 phanh, 1 phanh c6 16i thi K09 s& mat dién.

- Mach giao tiép ET 200 c6 nmém vu truyén dir liéu gita CPU S7 - 318 va mach didu
khién co cdu di chuyén nhu sau:

PS AS 0 | 2

SITOP IM153 DE DE DA

2A EB200/EB201 EB204/EB205 AB200/201
16V-24V 16V - 24V 16V - 24V

Khéi SITOP c6 nhiém vu cdp ngudn 24 V DC.
Kh6i IM 153 - 1 dua tin hi¢u giao tiép véi mach diéu khién cha co cdu tim véi.
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nhom =

Khai EB 200 nhan cdc tin hiéu vao nhu sau:

- Tin hiéu cong tic to chinh dong luc K1(5.2).

- Tin hiéu phanh thuy lyc nha K5(5.2).

- Tin hiéu cong téc to diéu khién dong mach dong luc K0(5.1).
- Tin hiéu role trung gian cia tay diéu Khién & vi tri 0 K80(5.2).
_ Tin hidu bdo phanh ¢6 16i A30(5.3).

Khéi EB 201 nhan cdc tin hi¢u vao nhu sau:

- Tin hiéu tir aptomat bao v¢ dong ca clia od cdu quay méc = 11 - F2(5.3). (Aptomat F2 tr
11).

_ Tin hiéu béo kep ray 42 md trén Khung cau =11 - K10(5.3).

- Tin hiéu kep ray m& hoan toan =11 - KO(3.3).

Khéi EB 204 nhan cac tin hi¢u vao saw:

~ Tin hiéu khung ngoam di m& =9 - K10(5.4).

- Tin hiév khung ngoam di m® hoan toan = 9. K11(5.4),

- Tin hiéu béo khod déng bo =9 - K3(5.4).

- Tin hiéu bdo m& khod déng bo =9 - K2(5.4).

- Tin hiéu dudng ndi trén container = 9 - K4(5.5).

- Tin hiéu bo 16i dong co trén khung ngoam = 9 - K5(5.5).

Khoi EB 220 nhan céc tin hiéu vao sau:

- Tin hi¢u kiém tra mach phanh K09(3.1).
- Tin hiéu bao vé phanh dién tu Ko4(5.1).

_ Tin hiéu bao vé dong co truyén dong chinh clia co ciu di chuyén K03(3.1).
- Tin hi¢u gidm sat nhiét 46 trong dong co F511(5.2) va F512(5.2}).

Kh&i EB 221 phan céc tin hiéu vao sau:

- Tin hiéu bio bao vé dong co kep ray = 0+PRE1 - F17(5.2).
- Tin hiéu bdo 18i, ngat, hét cdp, gidm sat quay tréi, quay phai tir dong ca quén cap

3K1(5.2), 2K1(5.2), 4K6(5.3), 4K8(5.3), 4k4(5.3), 4K7(5.4).

Khéi EB 225 nhan cac tin hiéu vao saw:

- Tin hiéu bdo kep ray di m¢g = 17+PRE] - K10(5.4), = 17+PRE1 - K20(5.4).
- Tin hiéu chiéu sang trén Khung ciu = 10+PRE1 - K12(5.4), = 10+PREL - K21(5.5).

Khoi EB 228 nhan cdc tin higu vao sau:
- Tin hiéu gidm sat cdc mit dimg khan cip = 0+P - S02(5.5), = 0+P - 803(5.5), = 0+P -

S04(5.5), = 0+P - S05(5.6), = 0+P - S08(5.6).
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Khoi EB 228 nhan céc tin hiéu vao sau:

- Tin hicu gidm sdt cong tic han ché van hanh khi quay trai, quay phai +P - S10(5.7).

Khéi ddu ra AB 200 dua ra céc tin hig¢u dicu khién sau:

- Cong tac to diéu khién dong K00(5.7).
- Cong téc to diéu khién thong gid mach phanh K50(5.7).



- Tin hiéu khdi dong bd bién tin (ON-OFF).

Khéi diu ra AB 201 dua ra céc tin hiéu diéu khién sau:

- Cong téc to diéu khién quay tréi dong cd quay méc =11 - K81{(5.8).
- Cong tic to diéu khién quay phai dong co quay mée = 11 - K82(5.8).

Khéi diu ra AB 220 dua ra céc tin hiéu di€u khién sau:

- Cong tac to diéu khién tin higu cdi bdo dong K500(5.1).

- Cong tic to diéu khién c4p ngudn cho hé théng chiéu sing KSO1(5.1).

- Cong téc to dién khién mo dong co kep ray = 17 - K3(5.2).

- Cong thc to didu khién sdy dong co khi ching dimg hoat dong = 0 - K4(5.2).
- Cong tac to diéu khién m& dong co qudn cdp = 16 - K80(5.3).

- Cong tac o du rt KY.

9.7.2. Nguyén iy hoat déng

Tay diéu khién gom mot bo giai ma tir do dich chuyén ctia tay diéu khién = 5+KS - 81
sang tin hiéu nhi phan 8 bit vi mot cam phuc vy cho role trung gian.

Vi he théng sir dung bo ma hod 8 bit nén cé thé coi viec diéu chinh tdc do rét lang. Tin
hiéu diéu khién tao ra tt Encoder qua b6 mi hod duge dua vao ldn lugt 8 ddu vao s6 clia khéi EB4
(it E4.0 dén E4.7 va duoc truyén 16i CPU 57 - 318.

Chuin bi dira hé thong vao lam viéc :

Hé thong khong c6 16i, can dao chinh ciia cdn truc = 0+EEL - K02(= 0.6.1) ddng cp
nguén chd sn cho mach diéu khién va mach dong lye.

Tay diéu khién ¢ vitri 0 :

Né&u he théng khong c6 su ¢8 tic 1a cic tiép diém thudng déng trong mach bao vé vin
dong.

- Tiép diém K805.5 & vi tri khong.

- Tiép diém = 0+EE1 - F5(= 0/7.7) cha aptomat cép dién cho co cdu nang, quay mam
dang dong.

- Tiép diém ciia role xdc nhan khong ¢4 161 trong hé thong = 0 + EE2 - KO (= 0/34.3)
dang déng.

- Role diéu khién K00(5.7) c6 dién déng cdc tiép diém cla nd.

Mach diéu khién phanh thuy hre :

- Cong thc to KO(5.4) c6 dign déng cic tiép diém KO0(5.4) ty nuoi; KO(5.5) cdp ngudn cho
phanh thuy lyc; K0(5.1) tiép diém phan héi va PLC bdo cho PLC biét cong tic to K0(5.4) da c6
dién.

Sau khi cong thc to K0(5.4) déng cap dién cho mach diéu khién phanh thi PLC gii. tin
hieu dén ET 200 déng tiép diém KO0(5.6), cdp di¢n cho K50(5.7) déng tiép diém K50(5.6) cho
phép phanh lam vige. Phanh khong lam viéc néu role = 0 - EE2 - K005 m4t dién, day 1a role bdo
tin hiéu an toan vé qué tai mo men, qué tai tdm voi.
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Hoat dong :
Gia st dua tay diéu khién sang tréi (1ay diéu khién +KS - S1) qua b ma hoé tin higu 8 bit
(binary coder) dich chuyén dugc dwa vao CPU - 57 - 381 qua khoi EB4.

Sau khi xir Iy CPU dua ra tin hi¢u dicu khién téi bo bién tan cha co ciu di chuyén chan dé.
Cong tic to K1 c6 dién ddng cdc tiép diém:

- K11.2 cta mach dong luc c&p nguén cho bo bién tan.

- K15.3 mach diéu khién phanh dién cdp cho 7 phanh dién 1t +P - Y1 dén +P - Y7, giai
phéng truc dong co.

- Néu c4c phanh khong c6 16i thi cong the to K09 giri tin higu dén PLC xi Iy dé cho phep
ma phanh.

Péng thivi khi kéo tay dicu Kkhién cam diéu khién xoay lam role trung gian K805.5 hoat
dong. Tiép diém K80 md cat tin hi¢u t5i ET200.

Tuy theo do dich chuyén cla tay diéu khién CPU sé tinh todn didu khién bién tdn tao ra
tin 8, dién dp trong ing vdi toc do dat.

9.7.3. Céc bdové

- Bdo vé qud tai:

+ Bao vé qud 1ai dong co truyén dong chinh:

Dong ca +P - M1 dén +P - M7 bi qué tai role F11 - F17 tac dong nha 1iép diém thudng
dong F11(2.1), F12(2.4), F13(3.1), F14(3.4), F15(4.1), F16(4.4), F17(4.8) cat mach dién dong
luc cha dong co.

+ Bio vé qua tai cho dong co dién phanh thuy luc :

Néu dong co dién phanh thuy luc co cdu quay mam bi qud tai thi rale nhiét F51 - F57 sé
tac dong cat aptomat F51 - F57 dan dén toan mach doéng luc cua dong co mat dién.

- Bdo vé ngdn mach .

+ Bao vé bing cdu chi cd trong aptomat = 0+EE] - F3: Khi ngin mach xay ra toan bd co
ciu di chuyén chan d€ mat dién.

+ Né&u dong co phanh thuy luc bl ngin mach, role bao v¢ qud dong trong aptomat hoat
dong cit bao vé mach dong lyc cta phanh,
- Bdo vé qua nhiét.

Cac nhiét dién tro duoc dat trong cdc cuon day stato cua dong co nen khi nhi¢t do cudn
day qué mic dat thi role bao vé c6 dién, tuy theo dong ¢ nao bi qué nhiét ma role nhict F511 hay
F512 c6 dicn nha tiép diém thudng dong F511 hay F512 giri dén PLC qua khai ET 200. PLC xtrly
va giri tin hiéu cat dién cong tac to K1 lam todn bo hé théng s& bi cat ngudn dong thoi den o
budng diéu khién s& bdo.

9.8. DIEU KHIEN NO! MANG PLC TRONG CAN TRUC TUKAN

9.8.1. Gidi thiéu chung

Can truc TUKAN 1a mot trong nhimg loai cdn truc mai nhit cia CHLB birc dp dung K§¥
thuat didu khién hién dai. D€ thuc hién diéu Khién, cdn truc st dung he thong PLC noi mang theo
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chuin Profibus. Diéu nay cho phép tiét kiém dugc chi phi va nang cao kha nang diéu khién he
théng. O day mang Profibus ding dé két n6i trung tam didu khién cla PLC véi cdc tram diéu
khién phan tén, cdc man hinh hién thi va cic bi¢n tan. Dé thuc hién nhitg phuong phap diéu khién
hién dai c4n phai c6 nhitng thiét bi twong ng. Sau day s€ gidi thi¢u mot s6 thiét bi su dung trong
he diéu khién cita cdn truc TUKAN.

* B¢ kiém soat lap trinh

C6 nhiém vu kiém soét chuong trinh mot cach ty dong thong qua man hinh hién thi TP27.
Bo kiém soat lap trinh ding dé kiém sodt toan bo co cdu truyén dong, cdc bo bién tan, hé thong
dién 4p thap va bang didu khién cdn truc. Bo kiém soit lap trinh duoc noi téi bang dién doc lap va
ban diéu khién cdn truc qua tram trung gian ET200.

Céc tri 86 c& dinh d6i v6i co cfu truyén dong dugc hién thi bang bo diéu khién k¥ thuat
s8. Tri s6 ¢6 dinh dugc gisi han, phong 10 hoac truyén bio do bo kiém soat trude khi chiing duoe
chuyén mach vao cic co cdu tuong éng qua don vi ddu ra tuong dong.

Kiém sodt trung tam ciing nhit thu thap cdc 161 don 1é va hién thi chiing trén man hinh van
ban trong cabin diéu khién.

Nhim dé nang cao tinh an toan hoat dong, cdc 161 gay ra ngat mach cudng bic cac truyén
dong duoc dua vao bd kiém sodt PLC va dugc chay qua PLC, lam nhur thé dé dam bao ducce rang
trong truomg hop hong PLC, céc thiét bi truyén dong s€ dimg lai.

* Tram trung gian ET200 c6 nhigm vy truyén di ligu giita CPU va mach dicu Khién cha
cdc co ciu nha cac khdi in - out.

* Bo bién tan 6SE70 13 bd bién tan gidn tiép, tdn s ra ciia bo bien tan duge diéu khién
thay déi bang cdch dich tay diéu khién. Tuy theo d¢ dich chuyén cia tay diéu khién ma tin hiéu tit
CPU giti dén dé diéu khién bién tén diéu ché theo d¢ rong xung PWM.

*Tay diéu khién ctia cdn truc TUKAN khong phai la tay trang don thuin déng md bang
céc tiép diém ma tay diéu khién ding Encoder thong qua bo giai ma tir do dich chuyén cia tay
diéu khién sang tin hiéu nhi phan 8 bit phuc vu cho diéu chinh t6¢ do cia co cAu twong ung véi
256 cp tdc do cho méi chiéu chuyén dong.

Truéc day cic cong téc to - role duge ding lam phan tir diéu khién chinh trong mach ctia
céc co cau. Con vdi can truc TUKAN phin tit diéu khién chinh trong mach 1a cdc khdi in - out.
Kh&i ddu vao nhan cdc tin hiéu vao sau Khi qua bo phan xir 1y tin hi¢u s& dua ra khéi ddura va ta
duoc tin hiéu diéu Khién.

Véi cach thidt k€ nhu trén nén so d6 diéu khién, mach dong luc don gian, gon nhe, vigc
diéu chinh (6¢ do lang hon nhiéu so véi cdn truc dicu khién si dung cong tac to - role. Do khong

st dung céc cong tic to & mach dong luc ma ding bo bién tdn nén tranh dugc nhiing phitc tap do
tia 1ira dién gay ra do déng md cac tiép diém.

9.8.2. Cdu trae cua mang diéu khién cén tryc TUKAN

Ciu tric ciia mang diéu khién cfn truc TUKAN duge minh hoa trén hinh 9.23, Céc thanh
phén co ban cia hé théng gém :
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+ CPU : Kh6i digu khién trung tAm c6 nhiém vu thu thap va xir 1y thong tin cla toan hé
thong qua Profibus.

+ TP27 : Man hinh hién thi. C6 hai man hinh hién thi dugc dét & hai vi tri, man hinh thi
nhdt dat tai cabin diéu khién, man hinh thit hai dugc dat tai buong dién. Cac man hinh nay duge
diing dé kiém tra gidm sdt va xdc nhan 16i.

+ ET200 : L cdc tram trung gian, két hop v6i CPU va bién tin dé diéu khién hoat dong
clia cdc co cau.

+ CBP (Communication Board Profibus) : Khéi giao dién thong tin (kh6i giao ti€p) clia
bien tin ding dé két n6i bién tdn v6i mang Profibus.

Hoat dong chung cua cic khoi nhu sau :

Khoi diéu khién trung tam CPU duoc két ndi v6i man hinh hién thi TP27 va cdc khoi PLC
cua hé théng qua mang Profibus.

Pé diéu khién hoat dong cla cdc co cdu tin hién duge dua tir bé xir 1§ trung tam 1di dau
vio clla cdc tram phan tdn clia PLC, tram phén tdn clla PLC thu nhan tin higu va thyc hién dicu
khién hoat dong ctia hé thong.

Ngoii ra cdc ddu vio clia cdc tram phéan tan con duge két noi voi hé théng bao vé bing
role dé dam bdo an todn cho vAn hanh cha hé théng. Trong trudng hop xdy ra sy cf cdc role nay
tic dong va fruyén tin hieu dén ddu vao chia kh6i PL.C. PLC thu nh4n thong tin v& ra 1énh diéu
khién dimg hoat déng cla co cau.

Viéc xdc bdo 161 clia he thong dugc hién thi trén man hinh TP27 gidip cho ngudi diéu
khién x4c dinh nhanh vi chinh xdc noi xdy ra sy ¢6 dé thuan tién cho viéc stra chita, bao dwdng va
nhanh chdng dua co cdu vio lam viéc phue vu san xuét. C6 hai man hinh TP27 dat tai cabin dicu
khién (driver’s cabin) v budng dién diéu khién chinh (electric container).

Khi xay ra su ¢6 tin hi¢u dugc truyén vé CPU va bdo 161 tren TP27 dat tai cabin diéu
khién. Ngudi diéu khién xdc nhan 161 va xem c6 thé ti€p tuc cho hé théng hoat dong hay khong.
Néu 161 khong nghiém trong thi ngudi diéu khién tdc dong vao nit 8n xdc nhéan 161 bén tay phai
chia ban diéu khién dé bd qua 18t d6 va ti€p tuc dua hé théng vao lam viéc.
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AE
PW 12

R*+/-10V

truc TUKAN

DA
AB24/
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624V

-~

T

truc
ua can
DA
AB20/
AB21
6+24V

Ha cdan
ABl&/
ABI?

| 6+24V

DA

EB12/
EBI13

DE
1 6*24Y

triic mang PLC ¢

6 cdu
EB8/
EBS

DE
| 6*24V

01+KE1 - A10)

EB4/
EBS
16%24V

DE

Hinh 9.23 . So d.

DE

EBO/

EB3
B32%24V

CPU
CPU

SITOP

PS

9.8.3. Cdu tric chung cia cac khdi trong mang Profibus ¢

1. CPU; Khéi xir 1y trung tam (



CPU gom :
+ 4 modul tin hiéu vao 24V DC, trong d6:
Modul 1: ¢6 32 dau vao s6, dia chi EB0.0... EB3.7
Modul 2: ¢6 16 ddu vao s6, dia chi EB4.0... EBS.7
Modul 3: c6 16 ddu vao 56, dia chi EB8.0... EB9.7
Modul 4: ¢6 16 ddu vao so, dia chi EB12.0... EB13.7

+ 3 modul tin hiéu ra 24V DC, trong d6:
Modul 1: c¢6 16 ddu ra s6, dia chi EB16.0... EBI17.7
Modul 2: ¢6 16 dau ra s6, dia chi EB20.0... EB21.7
Modul 3: ¢6 16 ddu ra 56, dia chi EB24.0... EB25.7

2. Khéi PLC ciia co cdu toi giit (= 1+EE3 - Al0)

Ps AS 0 .1 2 3 4
DE DE DE DE DA
SITOP ]
A IMI153 EB120/ EB124 EB128 EB132 AB120/
EBI121 AB121
16%24V 8+230V R*230V 8*230V 16%24V J
Khéi = 1+EE3 - A10 gom :
+ 4 modul tin hiéu vao, trong do: _
Modul 1: c6 16 diu vao s6 24V DC, dia chi EB120.0... EBI121.7
Modul 2: ¢6 8 ddu vao s6 230V, dia chi EB124.0... EB124.7
Modul 3: ¢é 8 ddu vio s6 230V, dia chi EB128.0... EB128.7
Modul 4: ¢6 8 ddu vao s6 230V, dia chi EB132.0... EB132.7
+ 1 medul tin hiéu ra 24V DC, trong do:
Modul: ¢6 16 ddu ra s6 24V DC, dia chi EB120.0... EB121.7
3. Khoi PLC ctia co cdu dong md gdn ngoam (= 2+EEd - A10)
PS AS 0 1 2 3 4 3
DE DE DE DE DE DA
SITOP .
IA 1M153 EB140/ EB144 EB148/ EB!52/ EBi36 AB140/
EBl41 EB149 EB153 AB141
16%24Y *230V 6%24V 6*%24V 230V [16%24V

Khéi = 2+EE4 - A10 gdm ¢ :
+ 5 modul tin hiéu vao, trong d6
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Modul 1:
Modul 2:
Modul 3:
Modul 4:
Modul 5:
+ 1 modul tin hiéu ra 24V DC: c6 1

cd 16 dau vao so 24V

DC, dia chi EB140.0... EBi41.7
c6 8 diu vao s6 230V, dia chi EB144.0... EB144.7

cé 16 ddu vao s6 24V DC, dia chi EB1448.0... EB149.7
c6 16 dau vao s0 24V DC, dia chi EB152.0... EB153.7
6 8 ddu vao s 230V, dia chi EB156.0... EB156.7

6 ddn ra s6 24V DC, dia chi EB140.0... EB141.7.




4. Khoi PLC cua co cdu quay (= JEES - A10)

PS AS .0 .
DE DA
SITOP — .
A 1M153 EBL6O/EBLGI ABL6O
16%24V #34V

Khéi = 3EES - A10 26m ¢6 :

+ 1 modul tin hiéu ra 24V DC: ¢o 16 dau ra s624V DC, dia chi EB160.0... EB161.7
+ 1 modu? tin hiéu ra 24V DC: ¢4 8 dau ra s6 24V DC, dia chi EB160.0... EB160.7

5. Khai PLC cua co cdu ndng ha can (= 4+EE6 - A10)

PS AS .0 1 2 3
DE DE DE DA
SITOP
IA IM133 EB180/EB181 EBi84 EBIE8 ABI80
' 16¥24VY *230V B*230V B¥230V

Khoi = 4+EE6 - A10 gém ¢6 -

+ 3 modul tin hiéu vio, trong do:
Modul 1: ¢6 16 ddu vao sd 24V DC, dia chi EBI80.0... EBI81.7
Modul 2: ¢4 8 dau vao s6 230V, dia chi EB184.0... EB184.7
Modul 3: ¢6 8 dau vao 56 230V, dia chi EB188.0... EB188.7
+ 1 modul tin hiéu ra 24V DC: ¢6 8 dau ra sd 24V DC, dia chi EBI180.0... EB180.7

6. Khoi PLC ciia co cdu di chuyén (= 5+EE7 - A10)

PS AS 0 B 2
DE DE
DA
SITOP
IM153 ‘

2A EB200/EB201 EB204/EB205

, _ AB188

16524V 16%24V ,
R¥D4Y

Khéi = 5+EE7 - A10 goém .

+ 2 modul tin hiéu vao, trong dé:
Modul 1: ¢6 16 ddu vao s 24V DC, dia chi EB200.0... EB201.7
Modul 2: ¢6 16 dau vao 56 24V DC, dia chi EB204.0... EB205.7
+ 1 medul tin hi¢u ra 24V DC: cé 8 ddu ra s6 24V DC, dia chi EB200.0... EB201.7

173



7. Khoi = 5+PRE2 - AI0

PS AS L0 A 2 3 4 5
DE DE DE DE DE DA
S[TOP
INT1S3 ) .\
2A EB220/ EB244/ EB228 EB232 EB236 AB220/
EB22] ERB225 AB221
16%24V 16%24V *230V 230V *230V 6%24V

Khéi = 5+PRE2 - A10 gom:
+ 5 modul tin hiéu vao, trong do:

Modul 1:
Modul 2:
Modul 3:
Modul 4:
Modul 5:

EB220.0... EB221.7.
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¢é 16 diu vao s 24V DC, dia chi EB220.0... EB221.7
¢6 16 ddu vao so 24V DC, dia chi EB224.0... EB225.7
c6 8 dau vio s6 230V, dia chi EB228.0... EB228.7

c6 8 ddu vao s6 230V, dia chi EB232.0... EB232.7

¢4 & dau vio s6 230V, dia chi EB236.0... EB236.7

+ 1 modul tin hiéu ra 24V DC: ¢6 16 dau ra s6 24V DC, dia chi




CHUONG 10. TRANG BI DIEN - PIEN TU PIEU KHIEN CAU TRUC GIAN RTG
NANG CHUYEN CONTAINER

10.1. KHAI QUAT CHUNG VE CAU TRUC RTG

Céu truc gian banh 16p (RTG) do hang Mitsui Paceco Nhat Ban thiét k€&, ché tao, dua vao
Kkhai thdc, van hanh tai nhiéu cang song, cang bién & Viet Nam va trén thé gioi. Loai cdu truc nay
¢6 nhiém vu xép do container & bii cang lén 6to van tai hoac ngoac lai. Trén hinh 10.1, 1a hinh anh
cdu truc gian RTG.

P e

Hinh 10.1. Cdu truc gian nang chuyén container RTG.

10.1.1. Déac diém cdu tric va thdng s6 ky thuat clia cdu tryc gian RTG

1. Pdc diém chung

Cau truc gian RTG chuyén tai Mitsui Paceco [ loai cdu truc banh 16p tu hanh, hoat dong
doc lap, sut dung dong co diezen lai mdy phat dién. N6 dugc dung trong x€p dd tai cdc bai
container.

Ngudi van hanh c6 thé nhin thay tat ca tir cabin 1ai. Mot guong treo dudi khung cang cabin
s& tang cudong kha nang quan sat. Moi chiic nang van hanh duoc thuc hién boi ngudi van hanh tir
cabin 1ai. Pong co diezen lai mdy phét cap nguén dugc kh&i dong sau khi ngudi van hanh da kiém
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tra cdc diéu diéu kien lam viéc clia cdu truc. Cdu truc RTG duoc trang bi k§ thuat diéu khién hién
dai, do tin ciy va nang suat cao.

2. Cdu triic gian va vi tri lap dat thiét bi ciia cdu truc RTG
Ciu trnic gian cla cdu truc RTG dugce thé hién wrén hinh 10.2.

Hinh 10.2. Vi tri cdc thiét bi trén gian.

1.2.3.4-Chan cla cdu truc; 5 - Xa d& cho ¢co cdu xe con va nang ha hang: 6 - Xe con;
7 — Budng lap dit thiét bi diéu khién chinh; 8 - Kep day cap nguén cho cic cu cdu lap phia trén;
9 - Budng diéu khién xe con: 10 - Budng diézen — May phat: 11 - Hop dau day; M1, M2 - Dong
ca di chuyén gian.

10.1.2. Cdc théng s3 ky thudt cla cdu truc gidn RTG

1. Cdc thong s6 chinh:
Loai cdu tryc: CAv truc cong banh 16p tu hanh, toai ¢6 xe con di chuyén.
Sttc nang 16n nhat khi ding khung cdu: 35.6 tin.
Ché d¢ thir tai: 125% stic nang 16n nhat.
Loat container: [SO 40 FEET {(IAA, 1AAA).

ISO 20 FEET (ICC);

Khung cdu : Khung ciu kiéu 6ng 1éng 20°, 40°
Hanh trinh xe con : 19,07 m
Chiéu cao ning ;15,24
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Ca sd xe {(khoang cach truc banh xe) 16,4 m

S6 hugng banh xe cau tryuc : 8 bdnh (2 banh/cum chan)
Ap luc 1én banh xe (khi khéng c6 tai trong gi6).

- Vi tai trong danh dinh (35,6 tan) : xdp xi 26,9 tdn/bdnh

- Khi khong tai : xdp xi 18,8 tan/bédnh.

2. Téc do van hanh:

1. Téc d6 nang:

- V&i tai 10n nhit : 20 m/ph
- Chi vé1 khung cau : 45 m/ph
2. Tée do di chuyén xe con : 70 m/ph

3. Téc do di chuyén gian: 135 m/phit (khéng gid, khong ddc, khong tai).

3. Ngudn dién:

1. Cu truc dugc cung cdp boi hé thong diezen — may phat dién.

2. Bong co diezen chinh : Cumnmins
- Loai dong co : Kiéu NTA855-G2
- Loai van hanh : 4 k¥, lam mdt bang nudc va quat gié ty lai.
3. Mach dong cd xoay chiéu : AC 440 V, 60 Hz, 3 pha.
4. Mach diéu khién : AC 100V, 60 Hz, ] pha
: AC200 V, 60 Hz, 3 pha
5. Dién 4p su ¢6 va chidu sdng : AC220V, 60 Hz, 3 pha
: AC 100V, 60 Hz, 1 pha
6. Miy diéu hoa khong khi : AC220V, 60 Hz, 1 pha
7. Bo sdy ndng : AC220V,50 Hz, 1 pha
8. Ngudn nang lugng dy phong : AC 220 V, 50 Hz, | pha

4. Cdp thép:

Cép thép cho co ciu nang chinh : 4 s ¢cdp feu truc
Dudng kinh cdp (e 25 mm
Ung suat : 1770 N/mm?*

#2547 m : | sgifclu truc
¢25.50 m : 1 soifciu truc
325.51 m : | soifcdu tryc
©25.57 m : | sgifcdu truc

Cap thép sit dung cho chéng lic khung cdu - hang:

Budmg kinh cdp :pl0 mm
Ung suat : 1770 N/mm’
Tai trong pha huy 1 67.5kN

5. Phanh hdm:
{xem bang 10.1)
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Bang10.1. Cac phanh dugc sit dung cho cau truc RTG

Cong dung S¢ luong Loai
Co cdu nang ha 1 Phanh dia dién thuy luc xoay chiéu
Co ciu di chuyén xe con 1 Phanh dia dién tir i chiéu
Co cdu di chuyén cdu truc 1 Phanh dia di¢n tir 1 chiéu
Co cdu nghiéng 1 Phanh dia dién tir xoay chicu

6. Thong s6 ky thudt co bdn cua mdy phdt dién xoay chiéu va dong co dién sit dung
trén cdu truc RTG

Bang 10.2. Cic thong s6 k¥ thuat cia may phat dién va dong co.

Congdung | Cong | Técdo | Dién bac Nap Cich %
suatra | {vg/ph) ip tinh day dién Loai U
(V) A1E
MFD cap 450 | 1800 AC Lintuc | Chong Vat Jiéu Péng
ngudncho | kVA 440 tham cach dién bo .
dong co capF )
dién
DC cacau 150 | 1000/ AC Lién tuc
nang kW | 2250 440 TEFC " Long 1
Soc
BCcocau
di chuyén 37 1750 AC 60%ED | TEFC ]
Xe ¢on kW 440 N "
PCcocan AC
di chuyén 43 1333/ 440 40%ED | TEFC b " 2
cdu tryuc KW | 2300
DC bom
thuy luc 55 1800 AC Liéntuc { TEFC " i L
khung cau kW 440
DC cocau 22 AC 30 phat
chong KW | 1800 440 TENV | CapE s 1
nghiéng
BC clia 3.5 AC Lién tuc
bom he kW | 1800 440 TENV CipB a 3
théng lai
BC moémen Pong
Xoén chdng 44 . AC Lién tuc | Chong CapT coco 4
lac kgan | 1800 440 thain momen
1m

10.2. V| TRi CAC THIET Bl DIEU KHIEN TREN CAU TRUC RTG

Cabin diéu khién cé cic cong téc, nit an, tay trang dicu khién, cdc dén bdo hiéu dugc bo
tri nhu trén hinh 10.3.
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CaB LIGHT

-

CONG TAC

Hinhi0.3.V
Chuic ndng

Béng 10.3. Chirc

Ii.'_“O!\ITROL ON

CONTROL OFF

7§ tri cde thiét b diéu khié

/
GANTERY LEFT

YSTOP

DOWN UP
: iy

GANTERY RIGHT

7" EMERGENCY TOP

UN LOCK

ENGINE FAULT LANDER
- o Wil kL
_1-.NGlNE RUN AR LTILN
FLOOCD
: LIGHT
BATTERY

BUZZOR STOP
WINDOW
WINPER 7w
ADN WASTER >

cila thiét bi & ban diéu khién

SPREADER ;7.

LOCK
20FT

SPREADER /4

40FT
OFF
e
ON
.00
.QE“
aN
OrF
(L]

‘SPEREADER
- PUMSTART

" SPEREMDER
¢ PUMS TOP

“WHEEL PIN LOCK
RELLEASE

STEARING
. PUMP START

CRANE COLLISION
ALARM

s GYRO BACK

OFF
oy
%
OFF
ON
o

OFF

-GYRG FAUT

©GYRO RUN

GYRO FORWARD

OFF¥

oN

' trong cabin cdu tryc RTG
bén tay phdi trén cabin.

nang cva cac vi tri trén ban diéu khién.

rT Chi tiét Chifc néng Cong dung va van hanh

T

1 Cong tac chinh

2 HOIST DOWN { Ha ) Van hanh co cau ha chinh
3 | HOIST UP ( Nang ) Van hanh cg céu nang chinh
4 | GANTRY LEFT Van hanh cau tryc sang trél
5 i GANTRY RIGHT Van hanh cdu tryc sang phal.
6 Cong tac ndt an EhiERGENCY STOP f\n dé dimg 141 ca cic Chuyén

dong trong trudng hop khan cap.
7 NP Khung cau
8 Cong tac thay doi UNLOCK - O-LOCK Chon d€ khod hoac m 4 chot
XOQY.

9 NP Khung cdu
10 Cong tac thay ddi RETRACT - O -EXTEND Chon d€ van hanh khung cauL
i1 NP LANDER BYPASS
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Chiic ndng cua thiét bi & ban diéu khién bén ray trédi trén cabin.
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12 Cong tic chia OFF - ON Xoay han vi tiép dék du phong.
13 NP WHEEL POSITION Vi tri binh xe.
14 Cong tac bat 0-OFF-90 Chon dé thay déi hudng idp.
15 NP Den pha
16 Cong tac bat QFF-ON Chon dé chi¢u sdng.
17 NP WIND WIPER&WASHER Rira kinh va gat nudc.
18 Cong tic bat OFF-ON Chon d& van banh rim kinh va
gal nudc.
19 Ching tic bat QFF-ON Chon dé van hanh i kinh v
gat nuec.
20 Cong tac bit OFF-ON Chon dé van hiinh rira kinh vi
gat nudc.
21 Cf)[’lg téc nuit an SPREADER PUMP SIART ,A’.'m_ dé van hinth khung cal
22 Cong tac mit &n SPREADER PUMP STOP An dé dimg van hinh khung ciu
duge chiél sang
23 Cong tac nidt an WHEEL PIN LOCK Ham cheit An dé dar chel banh xe. Den
duoc chieu sing banh xe miu xanh sdng chét banh xe
dugie dit vao.
24 Cong tac mit an WHEEL PIN RELEASE Andé dit chét bdnh xe. Dén
duge chiéu sing Nha chét banh xe mau do sing chét banh xe duge
dat vio.
25 Bén din hudng STEERING PUMP START DPen miu xanh sang khi déng co
Khdi dong bom cd ciu 14i bom 14i hoat dong.
26 Ben dan hudng CRANCE COLLISION ALARM | Bén miu do sdng khi han vi giéi
han béo va cham hoat dong.
27 Ben bdo Window winper Béo hi¢u hé thong nra kinh hoat
AND washer déng
28 Pen bdo Gyro auto Den bido cau true hoat dong
dong
29 Cong tac Gyro auto Cong tac chon di¢u khién oy
dong

Bang 10.4. Chirc ning céc vi tri trén ban diéu khién tay trai cabin.

Tr Chi tiét Chiic nang Cong dung
1 Cong tic chinh
2 TROLLEY FORWARD Van hanh xe con phi vé ude.
3 TROLLEY BACKWARD Vian hanh xe con phia vé sau
4 Cong téc nuit &n EMERGENCY STOP (dimg dong ’
co) An dé dimg dong co diezen
5 NP LAi vi sai
6 Cong tic FORWARD -BACKWARD | Chon dé diéu chinh huéng chuyén
dong,
7 NP Nghiéng
8 Cong tac thay doi LEFT-G-RIGHT Chon dé nghiéng khung ciu theo
Trdi —0- Phéi hudng yéu cdu.
9 NP Péng co




10 Cong tac chon IDLE - FULL Chon dé diéu chinh 16c do dong co
{ Khong (i - todn i ).
11 NP Pong co
12 Cong tic chia SIOP-RUN - Chen dé van hanh dong co diezen,
START
13 Pdng ho FUEL LEVEL Ki¢m tra mic dau
14 | Cong tic nit an duge CONTROL ON An dé van hanh ngudn diéu khién,
chicu sing Biéu khién bat
15 Cong rac ndt 4n CONTROL OFF An dé tét nguén dicu khién.
Biéu khién it
16 Ben dan hedng ENGINE FAULT Bén mau do sé sang, khi dong co
diezen hdng.
17 Bén dan husng ENGINE ON Ben mau cam s& sang. khi dong co
diezen ducc khdi dong.
I8 Bén dan hudng BATTERY ON Pen mau cam s& sang, khi ac quy
bat (ON).
19 Cf)llg thc it an BUZZER STOP An dé it ool
20 | Cong tac clhinh do sing CABLIGHT Quay dé diéu chinh miic 6 sang
clla dén dén cabin.

10.3. HE THONG CAP NGUON DOC LAP CUA CAU TRUC GIAN BANH LGP RTG

10.3.1. Chiic néng ¢éc phdn i cla hé thdng diéu khin may phét dién

Toan b6 dién ngudn ciia cdu truc RTG disge cung cap tir 16 mdy phdt déng bo, déng co so
cdp la diezen. So d6 nguyén 1y diéu khién tram phit dién dugc biéu bién trén hinh 10.4.

ACG: Mdy phat dién dong b ba pha ¢6 cdc théng 56 ky thuat sau:

Céng sudl c 450 kVA.

Téc do : 1800 vg/ph.

bien dp :AC460 V. 60 Hz
Loai : déng bo.

Ciap cich dién : F.

AVR: Bo ty dong diéu chinh dien dp.

R;: Chi€t dp diéu chink do l6n di¢n 4p ra.

PTQA,B: hai mdy bién d4p mot pha 440/110; 50 VA duge méc véi nhau cdp ngudn ba rha
110/60 Hz cho mach do ludng.

WL1: Bén bdo nguén.

1 ¥M: Von ké,

1 FM: Pha mét,

1 WHM: O4t k&

CT1, CT2: Mdy bi¢n dong do luong 600/5A.

ACF-6: Ampe k¢,

UV: Role ki¢m tra dién 4p.

PB1, N2: hai trirc ddu day cdp ngudén DC 24 V cho mach diéu khién.

1 MCB: Aptomat chinh cip nguén dong luc tir may phat téi cic cg cu.

2 MCB: Aptomat c4p dién cho mach do ludng. C6 hai ti€p diém thudng mé déng cham
I'T(02-2C); I'T(02-5B).
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GB: Rale mot chiéu dién khién bat AVR, ¢6 mot tiép diém thudng md
GB(01-4C).
GRBT: Role thai gian mot chiéu cd hai tiép diém thuong ma déng cham
GBT(02-4B); GBT(02-4C): Khong ché thoi gian dong AVR,
FAL: Rale mot chiéu béo s c8 c6 mot tiép diém thudng mo FAL(02-5A);
hai tiép diém thuong dong FAL(02-5D): FAL(02-2C).
RL1: Dén bido su cd.

Cac tiép diém dac biét cha cdc rele trong mach diéu khién diezen:

Tiép diém thudng mo 13L(02-2B) dong khi tdc do diezen dat 1530 vg/ph.
13L(102-4D):

- Tiép diém thizong m& 15U cudn day 15U(101-7D).

- Déng & ché d6 ¢ i (RATED), m& & ché& do khong tai IDLE.

_ Tiép didm thuong dong SZ {cuon day 57) mé khi dimg diczen.

- PB1: Nit an RESET.

10.3.2. Nguyén Iy lam viéc so dé dién diéu khién méay phat doéng bd

Sau khi thuc hién nhiing thao téc khoi dong dong co diezen lai mdy phat. Khi téc do dong
co diezen dat 1530 vg/ph thi ti€p didm 13L déng cip dien 24 V-DC cho role thoi gian 1T, dong
thovi Hic nay 4p sudt ddu boi tron d3 di nén ti€p diém 15U cing dong lai dua h¢ théng vao trang
thdi san sang hoat déng. '

Khi mdy phat da 1am viéc 6n dinh tan s6 dién ap ra nam trong khoang tif 90% den 110%
tin s6 dinh mic thi ldc d6 cdc cam bi¢n LV, OV chua tic dong nén céc tiép diém thudng md
LV(01- 4D} = 0, OV(01-4D) = 0. Mat khic khi U,, > 85%Uy, thi cuon UV khong tac dong lam
cho tiép diém thudng mé clia nd 12 UV(01-5D) = 0 chonén FAL = 0 dua he thong vio lam viéc
binh thudng.

Khi role 17T ¢6 dien thi sau 5 s dat trude tiép diém 1T(02-2D) déng lai cdp dién cho rale
thoi gian GBT va cdc role trung gian GB, sau mot khoang thoi gian dd dugc dat rude thi tiép
didm GBT(02-3D) va tiép diém GB(02-3D) déng Jai cép dién cho bo diéu chinh dién ap kich tir
AVR, lic nhy mdy phat dugce kich thich bai cuén kich tir EX, cudn EX dugc cidp ngudn boi bd
diéu chinh AVR. Dién dp ddu vao AVR duoc {4y tir mdy phat va di¢n 4p nay dugc so sanh, diéu
chinh v&i mot dai lugng dat san trong AVR. Néu dién ap ra chia may phdt cao hon dai lrgng cho
phép thi bo diéu chinh AVR diéu khién cudn kich tit EX giam kich tir mdy phat v&i mue dich lam
giam dién ap ra clia may phat, ngugc lai, néu dieén 4p ra nho hon dal luong cho phép thi cuon EX
tang kich tif cho mdy phit.

Role su c6 FAL(02- 4D) c6 dién khi dién 4p ra cua cic pha léch nhau, tiép diém OV, LV
déng hoac khi tdn s6 dién dp ra thdp, tiép diém UV déng. Rote FAL (02- 4D) c6 dién ngit nguén
cia role GB qua ti€p diém FAL(02-2D). Ngit AVR ra khoi he théng.

Né&u hé théng khong c6 sy 6, dién dp ra cia may phdt 1a 470 V/60 Hz cép dign tdi tru ddu
day JB -7(03 -1A) cho cdp ngudn dong luc cho toan bd phu tdi cha cau truc.
10.3.3. Cac bao vé trong so dd dién diéu khién méay phét dién cho cdu tryc

Bdo vé thdp dp: Bang role UV khi U< 85%U,, thi cuon UV tdc dong déng ti€p diém
thutng ma& UV(01-5D) lam cudn FAL = 1 = FAL(02-4D) =0 cét dien GBT lam he théng
ngimg hoat dong.
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Bdo vé tin so: Khi f,> f,, khoang 10% thi b0 cim bién tén s6 tic dong. Khi d6 ti€p di€m
LV(01- 4D} déng lai va lic nay cudn day su ¢6 FAL ¢6 dién dan dén 1i€p diém FAL(02- 4D) clia
né déng lai dé duy i dong dién va déng thoi 1i€p diém FAL(02-4D) mé& ra va dimg toan bd he

théng. Khi f < f,,, khoang 10% thi qud trinh dién ra tuong tu.

Bdo vé ddu boi tron cho dong co 5o cdp: Néu 4p suét ddu boi tron khong di thi tiép diém
thuding md 15U = 0 thih¢ thong ngimg hoat dong.

Bdo vé 0: Dugc thyc hién bang cong the ta cap ngudn,

Bdo vé ngdn mach: Pugc thuc hién bing cau dao te ding.

10. 4. HE THONG DIEU KHIEN CAP NGUGN CHO CAC PHU TAI CUA CAU TRUC GIAN
RIG

10.4.1. Chirc ndng céc phdn ti cia hé théng diéu khién cdp ngudn

So dé nguyen 1y diéu khién cap nguén cho cac phy tai cdu truc RTG duge biéu dien trén
kinh 10.5. Chic nang clia cac thiét bi diéu khién chinh nhu sau:

ACG: May phat xoay chiéu.

DE: Dong co diezen lai mdy phat.

EX: Cuon kich tir.

AVR: Thiét bi diéu chinh tv dong dong kich tir.

TR: M4y bién ap.

PT: Bi¢n 4p do luong.

WL: Dén tin hi¢u.

V: Von mét.

A: Ampe metL.

FM: Déng hé do tdn s0.

UV: Cuon day cha role bao vé thip dp.

PMW: Cic bo bién tin dung diéu chinh téc do dong co.

IM: Cic dong co truyén dong chinh.

PG: Cam bién toc do.

B: Phanh ham dimg.

M: Cic dong co phu.

MCB: Céc cau dao.

OL: Cic role nhiét.

10.4.2. Nguyén 1y hogt déng cla hg théng didu khién cép nguén cho céc phy tai

Pé dua toan bo hé théng vao 1am viéc thi truge hét ta phai khoi dong mdy phdt dién xoay
chiéu ACG. Khi may phat di [am viéc on dinh thi déng cau dao MCB1 d¢ kiém tra dién dp, 1an
s6 do may phat phdt ra, dong thoi cap nguén cho bo diu khien mdy phdt xoay chiéu. Ti€¢p den
déng cau dao MCB2 cép ngudn cho hé thong do luong gém may bién dong, may bién dién dp,
von k€&, ampe k&, Khi cic thong s6 do duoc & trang thdi binh thudng thi cho phép déng cau dao
MCB3: cap ngudn cho céc bo bien tin INV1, INV2, INV3. Bo bi¢n tan INV1, INV2 cdp nguodn
cho cdc dong co nang ha va di chuyén xe cau. Bo bién tin INV3 ciip ngudn cho déng co di chuyén
Xe con.

Ciu dao MCB4 déng cép ngudn cho cdc co cdu phu. Pong cdu dao MCB6 qua cac bo
chinh luu cdp dién cho co cdu phanh ham dung. Ciu dao MCB7 cdp ngudn cho cic dong co bom
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hoi cho hé théng ldi. Déng MCB8, MCB9 cip ngudn cho hé théng chéng lac, néu lac bén tréi thi
bo tiép diém R tdc dong dé kéo léch vé bén phai va nguge lai. Qua céc cdu dao phu MCB = 1 cdp
ngudn (81 cdc quat lam madt, cic dong co chéng lac, quat gié cho dong co nang, bom thuy lyc,

phanh cho co cdu nang va xe con..,

Péng cdu dao MCB10, MCB11, MCB12 cép nguén cho: ngudn diéu khién chinh 200 V,
nguén PLC 200 V, cuén diéu khién, bé diéu khién AC 100 V, ban diéu khién cac thiét bi lam mat,

céc thiét bi chiéu sang, dén bdo cho cau truc, ngudn du phong, chiéu sang cabin, xe con.

He thong diéu khién dong co diezen diing ngudén mot chiéu DC24V. 1é théng diéu khién
dong co diezen duge thiét k€ hoan toan ty dong bae gdm: Chuong trinh khéi dong, kiém tra, bdo

dong va bao veé.
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10.5. TRUYEN DONG DIEN VA TRANG Bi DIEN - DIEN TU DIEU KHIEN CO CAU NANG
HA HANG CAU TRUC GIAN RTG

So d6 nguyén 1y diéu khién dong co cho co ciu nang ha hang cha cau truc RTG duge bicu
dién trén hinh 10.6.

Pong ¢o cha co cdu nang ha hang lam vige & ché do ngén han 1ap lai. Su lya chon chée do
tam viéc duge thuc hién béi cac nut dn va tay trang tai ban diéu khién trong cabin.

Cdc thiét bi chinh ctia co cdu ndng ha:

Gém mot khung nang ¢6 thé md rong tr 20-40 fit.

Dong co truyén dong c6 Py, = 150 kW n, = 1000/2230 vg/ph.

Mat quat lam mit cho dong co nang c6 Py, = 650'W.

Mot dong co bom thuy lyc dung cho chuyén déi Khung nang c6 Py, = 5,5 kW.
Mot dong co phuc vu cho co ciu phanh.

Bon dong co truyén dong chdng lac.

Bon quat lam mdt cho céc dong co chdng lic cé Py, = 40 W.

Pong co nang ha hang duoc cap nguon tir hai bo bién tdn INVL,2 - FRN 75 VG 75- 4.
Diéu khién cip ngudn tir hai bién tdn gitng nhau lam vi¢c song song INVI1 qua ti€p diém chinh
cta cong tic to HM1(15-7D); INV2 qua tiép diém chinh cha cong tic to HM2(15-7D).

N&i déng truc v4i dong co truyén dong chinh la mdy phat xung dé phan héi toc do va dua
tin hicu vé INV1 tai ba coc dau day PGM, PA, PB qua tiép diém thudng md cua cong tac 1o
6M1(15 - 6D); NTC- Thermister: Nhiét dién trér dat trong cudn day stato dé€ bio v§ qua tai cho
dong co.

BK (06-6E): Phanh dién thuy lyc xoay chiéu (loat ma phanh dia) kep chat tryc dong ¢o
truyén dong tang nang. Cudn phanh duoc ciip dién 3 pha qua aptomat 24MCB. 1iép diém thudng
mé ciia cong tic to 24M(5 - 6D) vh ctia cong téc 1o 25M(33 - Dy

10.5.1. Chlc ndng cdc phén ti trong so dé nguyén ly didu khién déng ¢o cua co
¢du néng hgo hang

28THR,31THR: Cic role nhiét bao vé qud tai cho quat lam mat ciia dong co chdng lac.

1M, 2M: Haj cong 1c to chinh cap ngudn gho bien tin.

4MCB: Ciu dao chinh cdp ngudn cho h¢ thong,

MC- E: Tay diéu khién 11 vi tri (bép trdi 5 tén- 0 -5 ]1m).

MC- F: Cong téc hai vi tri chon d¢ dai khung ning.

EMXI1, EMX2: Rale trung gian phuc vu cho ché do dimg khéan cép.

EPB3, EPB2: Cic nit dimg khin cdp dat tai cabin diéu khién.

EPB4: Niit dirng khan cédp dat tai dong co.

EPB1: Nt dimg khan cip dat tai ban phim beén trii.

1MA: Cong téc to chinh c4p nguén cho bang diéu Khién phy.

RST1: Dat lai ché do didu khién ban dau cho co ciu nang ha va di chuyén xe cdu.

20CR: Cong tac gidi han chiéu cao nang (tic dong thi dimg he thong).

INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thdi hoat dong clia bién tin (néu =
1 bién tdn 1am viéc binh thudng; néu = 0 bién tan ngimg hoat dong).
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dinh).

3CR, 4CR, 5CR: Cic role trung gian (néu = 0 he théng ngimg hoat dong).
PL: Ti¢p diém cho phép lam viéc trinh ty (PL = 1 cdc co cfu lam viéc theo trinh tu nhat

7CR: Role trung gian lam viéc & ch€ do chay trinh tu.

2: Bao vé t6c do nang dudi dinh muc.

HOS: Role trung gian bio vé téc do nang dinh mc.

32: Dimg khén cap khi nang.

HELS: Role trung gian bao vé dimg khan cap khi 6 su 0.

24M: Cong tic to cdp ngudn cho phanh.

TMA, 8MA: Role trung gian cap ngudn cho cong tic to chinh clia xe cau,

GM1, GM2: Hai cong tac td cdp nguén chinh cho hai dong cd di chuyén cda xe ciu.
HM1, HM2: Hai cong tac to chinh cap nguén cho céc nhiét dign trd.

SPL: Role trung gian diing dé bdo hi¢u sy c0.

31.1: Cam bién cusi hanh trinh nang (31.1 = 0 khi nang quéd do cao cho phép).
HUS: Role trung gian diéu khien dimg khi ning qud do cao cho phép.

31.2: Cam bi€n cho hé thong nang cham & gan cudi hanh trinh (dén gdn cudi hanh trinh

khi nang thi 31.2 = 0).

HSL: Role trung gian diéu khién ha cham & gan cudi hanh trinh.

31MCB: Céu dao déng ngudn cho quat 1am mat cua dong co nang.

2IMCB: Ciu dao cip ngudn chinh cho déng ca phanh clia dong ca chong nghiéng.

21M: Cong tic to chinh déng ngudn cho quat lam mdt cua déng co nang.

22MF, 22MR: cong tic (o cdp ngudn chinh cho déng co phanh chia dong co chong

nghiéng.

33MCB: Cau dao cip ngudn cho dong co bom thuy luc.

23M: Cong tic to chinh cap ngudn cho dong co bom thuy luc.

24MCB: Ciu dao cdp ngudn chinh cho co ciu phanh.

24M, 25M: Céng téc to chinh cdp ngudn cho co c&u phanh.

35MCB: Ciu dao chinh cap ngudn cho cdc quat ddng co chéng lac.

27MCB: Ciu dao cdp ngudn cho cdc quat 1am mdt cho dong co chong lac.

29M, 28M, 27M: Cong tic to dong ngudn cho co c&u chong lac.

34.2: Cam bi¢n cudi hanh trinh ha (342 = 0 khi ha xudng qud mitc cho phép).

HLS: Role trung gian diéu khién dimg khi ha xuéng qua mic cho phép.

34.1: Cam bién cho hé théng ha cham & gén cudi hanh triph (dén gén cudi hanh trinh ki

ha thi 34.1 = 0).

HSD: Role trung gian diéu khién ha cham & gan cui hanh trinh,

35.1: Cam bién do nghiéng (nghiéng phai qud do nghiéng cho phép thi 35.1 = 0).
SKR: Role trung gian diéu khién dimg khi nghiéng phai qui myic.

35.2: Cam bién do nghiéng (nghiéng trdi qud do nghiéng cho phép thi 35.2 = 0).
SKF: Role trung gian diéu khién dimg khi nghiéng tréi qua mifc.

PO40: Cong tic to diéu khién khung nang 40 feet.

PO20: Cong tac to diéu khién khung nang 20 feet.
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10.5.2. Nguyén Iy lam viéc cla co cdu néng - hg

Dong co truyén dong co ciu nang ha giff vai rd quan trong trong nang van chuyén
container. Dong co truyén dong co cdu nang ha lam viéc & ché do ngan han lap lai nén no ¢6 cong
sudt rat 16n vi phai tinh dén ca phu tai dong.

Viec van hanh co cdu nang ha hang duge thuc hién tai cabin chinh. Qud trinh nang ha
duge dién ra tu dong két hop véi su dieu khién clia ngudi van hanh, co ciu nang ha hang c6 ché do
kho lien dong véi céc cd cau khic do dé chi duoc phép van hanh nang ha hang khi cic co clu
khdc dimg lam viéc, xe cdu — xe con dugc neo giit chic chin ding noi quy dlinh. Trude khi van
hanh ngudi van hanh bat budc phéi thao tic cdp ngudn dién cho todn bo hé thdng theo quy trinh da
néu. Khi ciu dao 4MCB = 1 nguén diéu khién, ngudn dong luc da duge c4p thi h¢ thOng dén bdo
“c6 thé cho phép lam vigc” sdng.

Viec diéu khién nang ha va di chuyén gian duoc thuc hién chung biing mot tay trang di€u
khién bén tay phai. Giita hai ch€ do chon nang ha hoac di chuyén duoc thuc hién bdi vi tri “0” cla
tay diéu khién. Khi khai luong tai trong cho phép, 16¢ 49 nang ha hang dugc tang lén nho he théng
tr dong diéu khién momen cua dong co.

Ta dua tay trang diéu khién MC - F wong (ing v6i BO3E = 1 hoac BO3D = 1, dong thei
cong thc MC- E diéu khién khung néng nim & vi tri 20 feet hodc 40 feet wy theo yéu cau bdc x€p
container, tuong tng voi B13C = 1 hoac B13D = 1. Tin hiéu tir tay diéu khién qua b0 ma hod 8
bit B120...B127 truyén 161 PLC. C4c ddu vao PLC thu nhan tin hiéu tir bo ma hod bat ddu diéu
khién déng cic cong tic to cdp ngudn cho h¢ thdng, tin hiéu tuong ing la BO1D, BO1E... BO9C
= 1 bdo hiéu di cép ngudn cho hé théng phu nhu phanh, co cdu chéng nghiéng, quat lam mat. ..
déng thdi cac tin hiéu ti cic cam bién hanh trinh, cic role kiém tra trang thai hoat déng cua cdc
bi€n tAn, cdc cam bi€n kidm tra do dai khung nang truyén vé ma khong ¢6 su c6 gi thi cong tic to
1M, 2M, 24M =1 éf{p ngudn cho bién t4n hoat dong. PLC xéc dinh tin hiéu tir tay diéu khién d¢
diéu khién bo bién tan tuong Ung vdi tin 56 va dién dp dat. PLC diéu khién c4p nguon cho cong
the to 8MA, ti€p diém 8MA & mach diéu khién déng cdp nguon cho hai cong tac to chinh HM1,
HM2 céc bo tiép diém HM1, HM2 & mach 7TMA mé ra cét dien GM1, GM2 dam bao chiic chan
chi ¢6 ¢ c4u nang ha 1am viéc. Déng thdi nguén dugc cdp qua 6Ml, 6M3 lam cho céc bd tiép
diém 6M1, 6M3, HM1, HM2 bén mach dong luc déng lai cap ngudn cho dong cd truyén dong
chinh liic nay toan bo hé théng di vao hoat dong.

Viéc gia 16¢ cho co cdu nang ciing duge thyc hién tai tay diéu khién trén cabin diéu khién
chinh. Khi dia tay diéu khién lén téc d¢ cao hon, bo ma hoa 8 bit xdc dinh t6c d6 dat, ma hod
truyén tin hiéu i bo PLC, PLC thu nhan tin hi¢u va didu khién bo bign tin thich hop dé diéu
khién dién 4p phit hop véi t6c do dit. Khi nang — ha dén gén cu6i hanh trinh thi cic bo tiép diém
31.2; 34.1 = 0 lam cho HSD = 9, HSL = 0 wong ing véi B099 = 0, B015 = 0, PLC thu
nhan tin hiéu nay mac di tay diéu khién van x4c dinh & t6¢ 46 cao nhung PLC diéu khién bat bugc
hé théng nang - ha cham lai dén cudi hanh trinh.

Viéc gidm t6c vi ham dimg chinh xdc h¢ théng dugc thye hién nho cac ¢ cdu phanh va
duge him dong nang, hé thong tiéu hao ning lugng hdm trén dién tr& phu. Sau khi qud trinh ham
dong co 1am viéc binh thudng & che do xdc lap mai.
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10.5.3. Cac ché& dd bdo vé

Bdo vé qud tdi nhiét: Cho cdc quat 1am mat clia dong co chéng lac khi xay ra qua tai cdc
role nhiet 28THR...31THR tdc dong 1am cho céc tiép diém 28THR..31THR md ra tin hiéu B08
= 0 PLC diéu khién ding he théng.

Bdo vé su qud vé do nghiéng, do ldc.. ciia cdc co cdu phu: Khi xay ra cdc su ¢d trén thi
céc tiép di€m phu clia cdc cdu dao 21MCB..24MCB déng lai => B081..B084 = 1 PLC xic dinh
trang thdi diéu khién khong cho hé théng hoat déng tiép.

Bdo vé toc d9 ning - ha chém & cudi hanh trink: Khi t6i gin cudi hanh trinh nhd cdc
cam bién tic dong = cdc role HSD = 0, HSL = 0 =B099, B0O15 = 0 diéu khién hé thong nang
ha cham & gén cu6i hanh trinh.

Bdo vé vuot qud hanh trinh ndng - ha: Khi nang-ha ma vugt qua hanh trinh cho phép thi

céc bd cam bi€n hanh trinh 34.1, 34.2 = 0 cit dien HUS&HLS 1am cho céc ti€p diém phu cla né
o mach PLC mo ra, PLC diéu khién dimg he théng.

Bdo vé cdc su o bing cdc nit dirng khdn edp: Khi ¢6 su ¢§ xay ra muon dimg hé thong
ta nhan cac mit EPB1...EPB4.

Bdo vé goc nghiéng khi ndng ha: Khi nang ha ma gdc nghiéng qud 1én so véi géc cho
phép thi bo senso 35.1, 35.2 = 01am SKR, SKF = 0 lam cho cic ti€p diém phu SKR, SKF = 0
PLC diéu chinh d6 nghiéng ciia khung nang.

Bdo vé chong lic cho hé thong: Khi khung nang bi dao dong thi cic dong co truyén dong
chéng 1dc IL1...IL4 lam viéc kéo khung nang vé trang thii can bing (khi khung nang bi dao dong
vé phia phdi thi hai dong co bén trdi cé nhi¢ém vu kéo khung nang ddn vé phia trdi va nguoc lai).

Bdo v¢ lién dong giita hai co cdu ndng ha va di chuyén xe edu: Khi hai cong téc to
HM1&HM2 = 1 thi hai tiép diém HM1&HM2 & mach 7MA m6 ra dam bio chic chin hai cong
tic to chinh GM1, GM2 cap nguén cho co cfu di chuyén cdu tryc khong tic dong 1am cho cic

ti€p di€ém HM1&HM2 bén mach dong luc ddng lai con GM1, GM2 md ra = chic chan chi 6
mét co cdu nang - ha hoat déng.

10.6. TRUYEN PONG DIEN VA TRANG B| DIEN - DIEN TU DIEU KHIEN CO CAU DI
CHUYEN XE CON CAU TRUC GIAN RTG

10.6.1. Chic ndng cac phén t co bdn trong so dé dién

Co cdu di chuyén xe con c6 dong co truyén dong dugc cdp ngudn tir b bién tdn INV3
FRN37VGTS - 4, dac diém ciia co cau nay x dong co truyén dong 1am viéc & ch€ do ngén han lap
lai. Diéu khién dong co dugc thuc hién bing tay trang trong cabin diéu khién chinh phia bén rdi,
lya chon ch€ d6 1am viéc bing céc nit nhdn tai ban diéu khién. So dé dien nguyén 1y diéu khién co
cdu di chuyén xe con cdu truc gian RTG duoc biéu dién trén hinh 10.7.

INV3: Bo bién tdn s6 3 (FRN37VG7S-4) ¢6 cong sudt Py, = 37kW; U, = 440V,

IM: Dong co truyén dong chinh 1a dong co di bo roto 16ng séc c6 Py, = 37 kW.

PG: May phét xung.

THR3: Nhiét dién trd.
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trinh).

BRT: Phanh thuy luc.

24M: Tiép diém cua CTT 24M cdp nguén cho phanh thuy luc.

IM: Cong tac to ¢dp ngudn chinh cho bé bién tin.

MC-T: Tay diéu khién 11 vi tri (bén trdi 5 tién — 0 — 5 ).

EMX1, EMX2: Dimg khan cép.

2M: Tiép diém phu chia cong tic to cdp ngudn cho bo bién tan.

3MCB: Ti¢p diem phu clla cdu dao cap nguén cho déng co di chuyén xe con.
EPB3, EPB4, EPB1, EPB2: Cdc niit dimg khén cap.

4MCB: Tiép diém phu cla cdu dao cap ngudn cho bo didu khién bien tin.
034: Cong tac han vi cudi hanh trinh (LS).

TFS, TRS: Role trung gian cla xe con (TFS = 0 Iam cho xe di cham lai & cudi hanh

RST2: Dat lai ché do 1am viéc cho bo bién tin INV3,

20CR: Cong tac gi6i han chiéu cao nang (tdc dong thi dimg hé théng).

33.1: Cam bién tir (33.1 = 0 truyén tin hi¢u dimg hé théng).

7CR: Role trung gian lam viéc & ch& d6 chay trinh .

TFE, TRE: Role trung gian cta xe con (TFE = 0 thi ding hé théng},

INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thi hoat dong ciia bién tan (néu =

1 thi bién tdn lam viéc binh thuong, néu = 0 thi bién tdn ngimg hoat dong).

dinh}.

3CR, 4CR, 5CR: Céc role trung gian (n€u = 0 hé thong nglmg hoat dong).
PL: Ti€p diém cho phép lam viéc trinh 1t (PL = 1 céc co cdu lam viéc theo trinh tu nhal

2: Bao vé tdc do nang dudi dinh mixc.

HOS: Role trung gian bace vé t6¢ d6 nang dinh mirc.

32: Ding khan cap khi nang.

HELS: Role trung gian bao vé dimg khan cap khi cé su ¢d.
24M: Cong tac cdp ngudn cho phanh xe con.
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Hinh 10.7¢. Sodd nguyén 1y diéu khién dong codi chivén xe con cdnt triwe RTG

10.6.2. Nguyén ly hogt dong cua ¢ cdu di chuyén xe con

Sau khi di thuc hién ddy dit cdc thao tac _
thii c6 thé lam viéc bing cac dén hiéu trén ban diéu khién, néu khong cd su

didu khién, dong luc da duge céip dé chd hoar dong.

Pua tay diéu khién MC-T ti€n hay i tuong lng vol chiéu dich chuyén ¢
vao B206 hoic B207. PL.C xtt 1§ vi cép tin hi¢u didu khién bién tan PWM dé 1av
xe con, lic nav néu khong cé sy 6 tir cic bo bién t
hanh trinh thi cac tiép diém EMX1, EMXZ2, 3CR, 4CR, 5CR, 7CR, HOS, HELS, IM = 1 cip
— cdc tiép diém 1M, 24M ben mach dong lye déng lai cap
440 V) déng thii c&p ngudn cho co cau phanh sin sang
an thong tin xit 1§ tit PLC phdt xung 1wong Ung dé diéu
m phu 24M dong lai cdp ngudn

ting v6i t8c do di chuyén coa

ngudn cho hai cong tic t 1M

cho co ¢iu phanh.

, 24M
ngudn cho bo bign tan hoat dong (3 pha
hoat dong. Mdy phét xung PG lic nay nh
khién bi#n tdn cap dién cho déng co hoat dong. Pong thoi tiép die

cap ngudn cho toan b cilu truc va xdc dinh trang

¢6 gi thi nguon dign

ua xe cou = dau
dién 4p ra wong
in ciac cam bién

Khi dua tay trang diéu khi¢n lén mifc t6¢ do cao hon thi bo ma hod 8 bit tiép nhin thong
tin, thong tin nay qua Xl 1y duge truyén t6i ddu vao cua PLC (B208..B20F), PLC xi Iy cap tin
hiéu ra diéu khién b bién tan sao cho dAu ra clia bién t4n cé dién 4p va tdn 0 phi hop VGl toc do
dat. Dé tang tinh chinh xdc, h¢ thong duge xdy dung theo so d6 mach kin v6i mdy phét xung PG
déng vai trd [3 khau phin héi 16c do.
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Khi giam téc tir toc do cao xudng tée do thdp (xdy ra qua trinh hdm tii sinh), bo diéu
khién PLC thu nhan théng tin va tu doéng cdp tin hi¢u ngat dién cong tic to 1M va cip dién cho
cong tac to 2M dé tra nang heong vé ngudn ¢ dién tré lai va cong tic to ham 2M mat dién dong
¢o lam viéc binh thudng & ché do xdc lap mdi. ' '

10.6.3. Céc bdo vé

Bdo vé qud tdi cho dong co truyén dong: St dung nhiét dign trd ¢4 1i€p diém ndm trong
bd bién tdn

Bdo vé ngadt: Dong co truyén; dong khi bd bién tan gap su ¢d hodc dn cdc mit dimg khan
cip EPB3, EPB4, EPB3, EPB1, EPB2(16-2B).

Bdo v¢ an toan béng co cdu phanh.

Bdo vé hanh trinh di chuyén xe con: Bao vé dimg ddu va cudi dudng ray bang cdc cam
bien 1lr 33.1. Khi 33.1 1dc dong lam cho role TFE = 0 = (iép diém ctiia TFE m& = PLC céfp tin
higu cat ngudn lam vi¢e clia dong co. Ngoai ra, viéc tr dong gidm t6c gdn cudi dudng ray thuc
hién nho bo tiép diém han vi cudi hanh trinh. Tiép diém 034 tic dong cit dién role TFS, TRS =
0 lic nay PLC thu nhén tin hiéu diéu khién bién tin INV3 cép dién dp, tdn s& cho dong <o suo cho
déng co giam 18¢ dén cudi hanh trinh.

Nhan xét: Tay diéu khicn MC-T ¢6 11 vi trf nén viéc diu khién 16c do doi xtng ca hai
phia theo chiéu tién vi lui.

Dicu khién t6c d6 dudng nhir vo cdp, do lang diéu chinh tang khi diéu khién bing PLC.

Viéc dao chieu duge thyc hién bing cdch thay déi chiéu vécto dién 4p nén khong dung
cong téc dio chiéu.

Tiet kiém nang fugng trong qud trinh hdm tdi sinh bing cich trd nang luong vé nguon.

10.7. TRUYEN DONG BIEN VA TRANG B| DIEN CHO CO CAU DI CHUYEN CAU CAU
TRUC GIAN RTG

10.7.1. Chiic nang céc phén 1 co ban trong so dé dién nguyén Iy

Cau truc duge din dong bing hai dong co & phia chan cdu truc, mét dong co truyén dong
cho 4 banh. Nguyen tac hoat dong nhu sau: Khi chuyén dong sang phai thi dong co & phia bén
phai clia co c4u 1am nhiém vu kéo cdn dong co phia bén trdi 1Am nhiém vu ddy va nguoe lai. Khi
hoat dong d€ quay thi hai chan chéo nhau quay d6ng thisi, sau khi hai chan ny quay xong thi méi
dén hai chan ti€p theo. So d6 dién nguyén 1y diéu khién co cdu di chuyén gian ciu ruc RTG biéu
dién trén hinh 10.8.

Hai dong co truyén dong chinh la déng co khong ddng bo roto 1ong sée cd: Py, = 45 kW,
téc do ng, = 1533/2300 vg/ph.

Hai ddng co bom thuy luc ding cho hé théng 14i c6 P, = 5,5 kW.

Hai ddng co ditng cho ch€ do phanh him dimg cfia ciu truc.

Hai bo bién tan INV1, INV2 ¢6 cong sust P, = 75 kW.
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Cic banh xe truyén déng (8 bianh).
tai dén quay canh bdo khi h¢ thdng lam viéc. _
INV1, INV2 FRN75VG7S-4: Hai bo bién tdn gidn ti€p ding dé di¢u chinh dién ap cap

cho dong co.

IM1, IM2: Hai dong co truyén dong chinh ¢d P,,, = 45 kW.

PG1, PG2: Hai may phdt xung ding cho bién tdn.

THR1, THR2: Cic nhiét dién tro.

IM3, IM4: [l déng co bom thuy lec diing cho hé thong lar.

1THR, 2THR: Hai role nhiét bdo vé qud tii cho déng co bom thuy luc.
3M: Cong tac to chinh c¢dp nguén cho dong co bom thuy luc.

SMCB: Ciu dao chinh cip ngudén cho dong co bom thuy luc.

6MCB: Ciu dao chinh cilp ngudn cho co ciu phanh.

4M: Cong tac to chinh cdp nguén cho co cdu phanh.

BR1, BR2: Cic dong co diung cho co cdu phanh.

1M, 2M: Hai cong tic to chinh cip nguén cho bién tin.

4MCB: Ciu dao chinh cap ngudn cho hé thdng.

MC-C: Tay diéu khién 11 vi trf (bén trdi-5 tién — 0 — 5 1ai).

MCH: Cong tic hai vi tri chon huéng chuyén dong cho xe cdu.

EMXI1, EMX2: Role trung gian phuc vu cho ché do dimg khan cdp.
2M: Ti€p diém phu clia cOng tac to cdp ngudn cho bo bién tan,

EPB3, EPB2: Cic nit dimg khan cip dir tai cabin di¢u khién.

1MA: Cong tic to chinh cdp ngudn cho bang diéu khién phu.

RST1: Dt lai che d6 diéu khién ban diu cho co cdu nang ha va di chuyén xe cdu.
20CR: Cong 1ac gidi han chiéu cao nang (tdc dong thi dimg hé théng).
INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thdi hoat dong cua bién tdn (néu =

1 bién tan 1am viéc binh thudmg, néu = 0 bign tin ngimg hoat dong).

cau.

JCR, 4CR, 5CR: Cic role trung gian { néu = 0 h¢ théng nging hoat dong).

PL: Tiép diém cho phép 1am viéc trinh y (PL. = 1 ¢dc co cdu theo trinh ty nhat dinh).
7CR: Role trung gian lam viéc & ¢ché do chay trinh tir.

2: Bao vé 16¢ do nang dudi dinh mue.

HOS: Rolc trung gian bao vé toc do nang dinh mic.

32: Dimng khén cap khi nang.

HELS: Role trung gian bio vé dimg khan cip khi ¢ su ¢6.

24M: Cong tac to cdp ngudn cho phanh xe con.

7MA, 8MA: Role trung gian c¢dp ngudn cho cong tac to chinh clia xe cau,

GM1, GM2: ilai cong tic to cdp ngudn chinh cho hai déng co chuyén dong chinh clia xe

HM1, HM2: tHai cong tic td cap ngudn chinh cho hai déng co nang ha.

6GMI1, 6GM3: Hai cong tac to chinh cdp ngudn cho cde nhiét dién .

5PL.: Role trung gian dung dé bdo hiéu sy ¢d.

GRL: Role cap nguon cho den quay.

GIB3: Role tin higu phanh.

GIB4: Role tin hi¢u cla PLC dung d¢ di¢u khién ldi tu dong.

GIBO0: Role bdo trang thii coa hé thong (Start/stop).

0,90: Role tin hicu xdc dinh vi tri xe cau.

43.1....43.4: Céc cam bi€n bao v& hanh trinh xe ciu khi va cham cdc chudng ngai vat.
GES: Role trung gian. (GES = 1khi 43.1...434 =1).

40.1...40.4; 41.1 ...41.4: cic cam bién bdo hiéu khi cdc 16p da duge chot khod an toin
SLK, SUK: Cdc role trung gian bdo trang thii khod.
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42.1..42.8; Cic cam bién xdc dinh hudng chuyén dong cla xe ciu.
S01, $901: Cic role rung gian xdc dinh hudng di chuyén coa xe cau.

10.7.2. Nguyén Iy hogt ddng di chuyén xe cu

Pé dua hé thong vao hoat dong, kh&i dong dong co diezen lai may phdt cap dién cho
toan bo hé thong. Sau dé dong ciic cau dao ddw ngudn truc ucp 1a 4MCB. Khi nguén dong luc,
ngudn di¢u khién da duge cp ta bal ddu tién hanh qua trinh diéu khién.

Bat cong thc MC-H sang vi uf 0" hosc 90" tuy theo yéu cau di chuyén tuopg Ung vdi iin
hicu B131 = 1 hoac B132 = 1 lic nay PLC xir iy va thong qua céc rote trung gian S01, 5901 dé
Kidm tra va diéu khién budng di chuyén clia xe cdu tring v6i hudng dat sdn cia cong tac MC-H
(tin hicu BO040 = 1 hoac BOO41 = 1). Lic ndy ta dua tay trang dién khién MC-C sang phai
hodc sang trii tuong tng Vol chiéu cin dich chuyén cia xe cau = R138 = 1 hoac B139 = 1. Tin
hicu duge truyén (6i bo mi hoa 8 bit B121..B128, bd ma hod nay ma hod tin hi¢u dat sau do
truyén tin hiéu da dugc xir Iy 161 bo PLC. PLC hit dau kiém tra, diéu khién déng ngudn cap cho
chc cong thc 1o, role, néu cdc bién tan trong irang thdi binh thuong, céc cong tic hanh trinh c6 tin
hi¢u dwa v¢ rong trang thdi hoat dong binh thudng, EMX1, EMX2, 3CR, 2CR, 5CR, 7CR,
1MA, 20CR, HOS, HELS = 1 ciip ngudn cho cong tac to 1M, tiép diém phu 1M =1 déng
nguén cung cdp cho bien tAn dé tao ra dién dp va tan s ra phu hop véi toc do dat. Sau d6 PLC dicu
khién cdp nguodn cho cong tic 16 TMA, tiép diém phu 7MA(28-3D) = 1 ciip ngudn cho hai céng
the 1o chinh GM1 & GM2, ti€p diém GM1 & mach SMA mo ra lam cho HMI1, HM2 = 0 dam
bao chic chan chi ¢6 duy nhil co cau di chuyén cu tryc 1am viéc. Khi d6 cic bo icp diém GM1,
GM2 & mach dong luc ddng lai k&t hop véi dign ap diéu khién tir b6 bién tén lam cho déng cd
hoat dong v6i t6c do wong img véi vi tri hién thoi clia tay trang di€u khién hé théng ban diu di
chuyén. Lic nay PLC cip tin hicu diéu khién hé thong den quay hoat dong.

Qua trinh gia t8c duge thuc hién nhu sau: Khi dug tay trang diéu khién MC-C lén toc do
cao hon thi bo ma hod 8 bit thu nhan 1in hicu tir 1ay diéu khien, sau kbi mé hod tin higu nay ducc
dua t&i diu vio B12F.. B128 cla bo PLC, lic nay PLC x{t 1§ truyén tin hiéu t6i cdc bo phit xung
tao ra cdc tin hi¢u thich hop dé diéu chinh dién dp, tdn sG ra phi hop vdi 16c do dat.

Viec thay déi 16¢ do tr cao xuéng thap va dimg chinh xac xdy ra qud trinh him 141 sinh.
Heé théng tu tra nang lugng vé ngudn qua cic dién ud.

10.7.3. Céic bdo vé cb trong hé théng

Béo vé qud tdi cho dong co bom thuy hre: Xhi céc dong co bom thuy luc bi qud tai thi cic
role nhiet ITHR&2THR tdc dong lam cho céc tiép diém 1ITTHR&2THR & mach diéu khién md&
ra = BOOD = 0 PLC ra quy¢t dinh dimg h¢ thong.

Bio vé su & ctia hé thong: Bing cdc nut dung khan cip EPB1...EPB4 dat tai ban phim
bén phai, dong co, cabin diéu khién.

Bdo vé sithogt dgng binh thidng ciia bién tén: Bang cdc tiép digm INVI.INV3.

Bdo vé st trénh va cham cita cdi truc khi di chuyén vdo cde chidng ngai var: Khi ciu truc
dang di chuyén ma bj va cham vio cdc chuéng ngai vat xung quanh thi cdc cam bién 43.1...43.4

- 0 cit dien GES 1am cho tiép diém déng lai = BO2F = 0, PLC nhin tin hiéu va diéu khién dimg
hé thong.

200



Bio vé chong su xé dich ciia hénh Iop khi dang lam viée: Khi dang lam viéc ma cic banh
16p bi x& dich khoi v iri, cdc cam bién 40.1..40.4; 41.1...41.4 = 1lamchoSLK = 0. SUK =1
— BO2B = 0, B02C = 1PLC diéu khién dimg h¢ thong hoac khi cdu tryc di chuyén téi vi ui
lam viéc ma cdc chot khod tic dong thi SLK = 9, SUK = 1 = PLC ralénh chua cho cdc co ciu
khac hoat dong.

Bdo vé g chuyén ding clia cdu truc: G1a thict cong taic MC-H dang & vi trf “90"™ ma
xe cAu vAn O vi tri 0™ i lde d6 céce cam bicn 42.1...42.4; 42.5...428 = llam cho BO2D = 1,
BO2E = 1 = PLC diéu khién chua cho cdc co ciu khdc 1am vige.

Bio vé lien dong gifiu huai co can ndng ha va di chuyen xe caw: Khi hai cong tac to
M1&GM2 = 1 thi hai 1i€p diém GM1&GM2 & mach 8MA md ra dam bao chéc chin hai cong
the ta chinh 1IM1, HM2 cdp nguon cho co cdu nang ha khong tic dong lam cho cdc tiép diem
GM1&GM2 ben mach dong lyc dong lai, con HM1, HM2 mé ra => Chac chan ¢l ¢o mot ¢co ciu
di chuyén hoat dong.

10.8. THIET Bl PLC VA TIN HIEU 170 TRONG HE THONG DIEU KHIEN CAU TRYC GIAN
RTG

10.8.1. Thiét bi PLC

Bo diéu khién logic kha trinh s&r dung trong h¢ théng mang €n MICREX-T- do cong ty
dien tr FUJL - Nhat Ban ch& wo. Do trong ciu tryc s& lugng tin hiéu ddu vao (thu thap tir cdc cam
bien, ngit cudi hanh trinh, @y diéu khién...) va 56 lugng tin hicu diu ra (cip dién cho cdc role,
cong thc 10... ) 1a rét 1on, hé thong st dung mot mang PLC cuc bo gém cic modul vao ra, xur 1y tin
hicu theo so do cdu tric nhu ¢ hinh 10.9.

—

RMn
708 pi Ip1 | DOy L | _ DI} DBHDO

Man hinh hién

th INV1 INV2 | INV3

Hinh 10.9. Cdu trite mang PLC cde trie gian RIG
Chite ndng cde khoi trong s do cd triic

708 : Khai xir 1y trung tam.
RMn: Cic modul ghépnoi(n =1,2.3, 5,6.7.8).
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INV1, 2, 3: Bo biéntinsé 1,2, 3.
Man hinh chi thi: Bio trang thdi hoat dong clia cau truc.

Khoi xét 1¢ trung tam 708 c6 dia chi ADD = 0 bao goém :
+ 3 modul tin hieu vao (24V DC, mdi modul ¢6 32 diu vao SH.72, 73, 74,75, 76).
+ Mot modul tin hiéu ra transisto bao gém 16 dau (SH.76).
+ Mot modul tin hiéu ra role 16 dau (SH.79)
+ Hai khoi bi¢n déi tin hicu A/D (4 tin hi¢u / modul) SH.80, 81
+ Mot modul I/F

Khéi PLC thanh phan RM1, dia chi ADD = 40 bao gdém:
+ 6 modul (x 16 tin hi¢u) tin hig¢u vao 56 (dién 4p 220 V) SH.96 + 101
+ Hai modul (x 16 diu) tin hiéu ra kiéu ti€p diém (dién 4p 220 V AC, I, = 0.5 A)

Khoi R2 bao gom 7 modul (x 16 daw) tin higu ra kidu tiép diém (U = 220V, [ = 0,5 A) SH.93,
94,

Khai MRS (dia chi CH 76 ) bao gom:
+ 3 modul (x 16 ddu) tin hi¢u vae s6 (U = 220 V AC) SH.138, 141, 142
+ 3 modul (x 16 ddu) tin hi¢u ra kiéu role (SH.147, 148)
+ 1 modul (x 16 ddu ) tin higu ra kidu transistor (SH>149) U = 24V; 1= 0,5A.

Khéi RM6 (dia chi CH70) thu thap tn hiéu tlr ban diéu khién bén phdi ngudi van hanh bao gbm:
+ 2 modul (x 16 dén ) tin hiéu vao B0700 +~ BO7F: B0710 - BO71F.

Khdi RM7 (dia chi CH72) thu thap tin hugu tir ban diéu khién bén trdi bao gom:
+2 modul (x 16 ddu ) tin hiéu vao; U = 24 VvV DC.

Khéi RMS dia chi CH 74) thu thap tin higu tit ban diéu khién bén trdi bao gom:
+ 2 modul (x 16 ddu ) tin hiéu vioso; U = 24 vV DC.

Ngoai ra viéc lién lac gitra CPU cita PLC va man hinh hién thi, bao 161 1am viéc va hai bo
nghich luu INV1, INV2 dugc thue hién thong qua dudng cip quang va qua khdi giao dién T -
LINK. Toan bo quy trinh cong nghe, chuong trinh hoat dong cha cdu truc da duoc lap trinh va cai
dat. Tuy nhién, ngudi sir dung €6 thé Kiém tra, thay déi thong s6 bang cdch ghép n6i v6i may tinh
xdch tay (LAPTOP) vou CPU ciia PLC qua giao dién ¢6 san R8232.

10.8.2. Danh séch cac tin hiéu véo ra ¢o bén

Do sé lrong tin hiéu s6 vao ra rdt 16, do d6 ta chi xét nhing tin hiéu chinh. co ban trong
hoat déng ctia cdu truc. Danh sach cu thé duoc trinh bay trong bang sau day.
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10.9. BO BIEN TAN SU DUNG TRONG HE THONG TRUYEN DONG DIEN CAU TRYC RTG
10.9.1. Théng 56 ca bd bién tan

Loai FRN 30VB7S- 4
S6 séri 01HY12345R001 - 1H

Mémen c¢é dinh Momen ¢& dinh

Nguon 3PH 380 - 440 V/50 Hz 3PH 380 - 440V/6011z
104 A 124 A

Tin hicu ra SPH 380 - 480 V

- 457 kVA | 57.2kVA
Khei lugng 30 ke

10.9.2. Cau tric cla bd bién tan

Keét ciu clia bo bign tin gidn ti€p cha hé théng bao gém mot khoi chinh luu mot chiéu va
khéi nghich Juu INV. Dau vao ctia b6 bién tdn duge cung cap dién dp 460 V cho khéi chinh L,
khoi nay ¢6 nhiém vu dua ra dién dp mot chiéu 6n dinh U = 600 V. Khéi nghich luu INV ding
cdc van IGBT ¢4 vai tro bién ddi dién dp ddu vao thanh ngudn dién xoay chi¢u ba pha hinh sin cé
tdn s& dién dp thay d6i dé cdp ngudn cho dong co thue hien. INV cap ngudn cho cdc dong co dien
truyén dong chinh nhu co ciu di chuyén xe con, di chuyén gian, co cdu nang ha cia ciu truc.

Ciu truc gidn ¢6 ba co cdu iruyén dong chinh, trong céng nghé nang chuyén container khi
diéu Khi€n nang ha container khong cho phép hai co cau di chuyén xe con va di chuyén gian lam
viée. Vi vay trén cdu truc RTG chi can trang bi ba bo bién tén. Khi dong co nang ha hang lam viéc
cp ngudn duge thue hién bang cich cho hai bién tin cong tdc song song. Con khi co ciu di
chuyén gian 1am viéc méi dong co dugc cdp ngudn tir mot bién 14n riéng biét, co cdu di chuyén xe
con ¢o cong sudt nho nén dugce thict k€ bién tan riéng biét ¢6 cong sudt nho. Cic b bién tén su
dung trén cdu truc RTG cé cdu triic giong nhau dugc biéu dién trén hinh 10.10.
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10.9.3. Chiic ndng cua cac cyc

a. Chitc ndng ctia cdc cuc mach chinh, cdc cyc tiép ddt:

Cac cuc vao cua ngudn dién | Dugc ndi véi nguon dién 3 pha
L1/R,L2/S,L3T mach chtnh
UVW Céc cuc ra cua bién tan Puoce néi vai dong co 3 pha
Cac cuc vao clia nguon diéu | Duoc néi véi ngudn dign xoay
khién phu chiéu, dugce dung cho mach
ROTOR chinh, nguén dién dy tri cho
mach diéu khién
PLP(+) Céc cuc n6i bo dién khdng | Duoc noi voi ddu vao clia nguon
i dong dién mot chiéu diéu chinh bo di¢n Khdng
P(+), DB Cic cuc ndi dién tro ham. Duoc noi voi dién tré ham.
Cac cyc clia mach noi dong | Cép dién 4p mach n6i dong mot
mot chiéu chiéu
P(+), NC) Puoc ndi bo ham bén ngeai
hoac bo téi sinh di¢n
Cic cuc néi dat N&i dat cho khung cua bo bién
G tan
Puoc noi véi dat

b. Chitc ning ctia cdc cuc manh diéu khién :

Ky hicu Teén cuc Chiic ning
cue
13 Cap nguon cho chigt 4p | Cap nguén 10 V mot chiéu dé dat 16¢ do POT
) {1-5kQ)
12 Dién 4p vao Diéu khién 6c do dong co theo iénh dién ap
vi1o trong ty tir bén ngoli
Khoi chung ddu vao | Mot dau noi chung cho cdc tin hi¢u tuong W
11 tuong diu vao.
Ail bBau vao tuong tu 1 Dien 4p DC ddu vio tuong ty tir 0 dén 10V
Péu vao tuong tu 2 Diéen tré ddu vao: 10 kQ
A2 Kh&i chung ddu vao
M tuong 1
Lénh hoat dong vé phia | FWD-CM: ON - Bong cd chay theo chicu
FWD trucc ['16:'11r . 1 A o
FWD-CM: OFF - Pong cd giam 10c¢ do va
dimg lai.
Lénh hoat dong dao | REV-CM: ON - Dong co chay nguoe chicu
REVY chiéu REV-CM: OFF - Dong co glam td¢ do va
dimng lai.
X1 Cic chirc nang nhu ménh i¢nh dimg may bén
X2 ngoai, tin hi¢u bio dong & ngoad, dat lai tin
X3 hiéu bao dong va didu Khién nhiéu 16¢ do c6
X4 Péu vao k§ thuat s6 Tinh nang k¥ thuit ¢lia mach vao ky thuat s
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X5 Muc min | typ | max
X6 Dignap MacON | OV | - | 2V
X7 lam viec  Mac OFF | 22y | 24v

X8 Dong 1am viéc hién - 32| 45

X9 thot mA | mA
Dong do cho phép khi | - T o5
dimg mA

PLC Cdp nguén tin hiéu PLC | Néi v&i ngudn tin hiéu diu ra coa PLC
(di¢n 4p quy dinh 24 (22-27) V DC).

CM Khdi chung ddu vao k¥ | Ddu n6i chung dung cho tin hiéu vao ky thuat

thudt s§ s0.

A0l DAau ra tuong Man hinh dwa tin hiéu ra ¢ dién 4p DC tuong

A02 Kho6i chung déu ra tuong | w gita O va + 10V

A03 tu Tro khdng ¢6 thé néi: nhd nhét 3 kQ

M

Y1 Dau ra tranzito Tin hi€u dau ra nhu sy van hanh , t6c do tuong

Y2 duong , dé phong sém qud tai

Y3 Tinh nang k¥ thuat:

Y4 Muc min | typ | max
bién dp Mirc ON - v | 2v
lam vigc Mirc QFF - |24V 27V
Dong lam viéc hién - - 50
th&di mA
Dong do che phép khi - - 0,1
dimg mA

CME Khéi chung trazito ddu | Mot dau néi chung cho dau ra cua tranzito.
14 Cach nhau tir d3u n61 CM va 11.
30A Dau ra role bio dong | DAu ra ctia tin hiéu bdo dong nku role noi dau
30B (cho bat k¥ 161 nao). ra (1SPDT) khi bé bién tdn dimg do bdo dong
30C bién dp néi: 250 V AC, 0,3A, cosp = 0,3
Y5A Role ddu ra C§ thé chon 1 tin hicu
Y5C Dién 4p ndi: 250 V AC, 0,3A, cosp = 0,3
RX(+) RS4835 thong tin Dau vao / ddu ra cho sy thong tin RS$485
RX(-) dau vio/ ddu ra
TX(+)
TX(-)
SD(M) | Cdp n6i che chan su | N&ivéiday kim loai bao vé
théng tin
PA,PB | Tin hi¢u ddu ra mdy phdt | N6i v6i hai pha tin hiéu tir mdy phdt xung
xung hai pha
PGP Nguén cdp cho mdy phat | Nguén cdp (+15V DC chuyén mach i +12V
PGM xung DC) dén PG
FAJFB | Ddu ra mdy phdt xung Tin higu ddu ra mdy phdt xung véi tin s6 chia
thanh 1/n (n 1 chuong trinh véi chitc nang ma
E29)
CM Kh6i chung ddu ra may | M6t ddu n6i chung cho FA , FB

phit xung
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L. Cdc cuc vao ctta nguon dién mach chinh: L1/R , L2/S , L3/T

Puge ndi v&i ngudn dién qua cdu dao 1iép mdt dé bio vé dudng day. Pha bat k¥ 6 thé
dugc ngi vai day din bac k.

N6i mét cong tic to dién tir bo bién tdn dé c6 thé ngdt ra khoi ngudn dién.

Khong khédi dong hay dimg bg bién tn bing cdch bat hodc tat cdu dao ngudn chinh. Ding
cac cuc mach diéu khién, FWD va REV va khod STOP trén bang KEYPAD dé khdi dong hoac
dimg bd bién tan.

2. Cde cuc ra ciia bo bién tdn: U, V, W

Pdu néi cdc cuc ra cha bd bién 1dn tdi ba pha cla dong co véi luu ¥ khong duge
dau ndi sai pha.

3. Ddu vao cia nguon diéu khién phu: RO va TO

Néu cong tic 1o dién tir trong mach cung ¢dp ning lwgng 131 bo bién tan bi ngat khi kich
hoat mach bao v¢ thi nang lugng diéu khién bo bién t4n sé bi ngit. Dan dén cdc tin hiéu bdo dong

(30A , 30B, 30C) duogc duy tri khong lau va cdc tin hi¢u trén bing KEYPAD bién mat. Pé tranh
diéu nay, sir dung dién dp xeay chiéu cdp cho nguén diéu khién phu.

Hinh 10.11. Ddu vao ctia nguén diéi khién phu

4. Cdc cuc n6i b6 dién khdng mot chiéu DC { PI va P(+) ]

B& trf cdc cye ndy dé n6i bo dién khdng mot chiéu DC hi¢u chinh hé s& cong suat dau vio.
Dung mot doan day néi gilta cac cuc .

Thdo doan day ndi dé trude khi ddu bo dién khang mot chiéu. Khoéng duoe thdo day ndi
khi khong sir dung b dién khdng m6t chiéu.
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Hinh 10.12. Céc cuc néi b dién khdang mot chién DC
5. Cdc cuc nét bg dién tré phanh

NGi cdc cuc bd dién trd phanh P+ va DB vao cdc cue cia bo bién tan P+ va DB..B§ tri day
dan sao cho chiéu dai khoéng qud 5 m.
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Hinh 10.13. Cdc citc né1 bo dién tré ham
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6. Cdc cuc ctia mach néi dong mot chiéu
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Hinh 1014, Cde cire cita mach nét dong mot chién

7. Cdc cuc noi dat crta bo bién tan

Cic cuc n6i dat ctta bo bién tin phii dwgc noi xudng dat dé ddm bao an toan va dé do do
on.

10.9.4. Gico di&n van hdnh cla bién tan

Trude khi cdp ngudn bd bi€n tdn phai dugc cii chuong trich dé€ van hanh tir bang
KEYPAD.
Bat ngudn, ki€m tra chi bae 16¢ d6, phan LED sdng chi 0 vong/phuit.
Dat 6¢ do bing cdch sir dung nit 4n.
Nhin niit FWD dé diéu khién dong co chay theo chiéu thuin hoac niit REV dé diéu khién dong co
quay nguoc lai.
Nhin nit STOP d€ dirng dong co.

Cdc phuiong phap van hanh chung

Phuong phap van hanh

Diéu khién toc dé

Lénh van hanh

Tir bang didu khién
KEYPAD

Céc nit nhan tren bang dicu
khién KEYPAD

Tin hiéu nhap tir bén
ngoai

Bién tro hodc dién ap tuong tr

Pau noi:
FWD - CM
Pau noi:
REV - CM
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A: Man hinh LED, hién thi 4 con s6. Pucc sit dung dé hién thi cdc muc khdc nhau ciia dif licu
quan sil tan s cai dat.

C: Man hinh LCD, dugc diing dé hién thi cdc dang thong tin khdc nhau vé tinh trang lam vigc.
D: Chi thi trén man hinh LCD, hién thi mot trong nhilmg trang thdi lam viéc sau day:

FWD: Chay thuan chién; REV: Chay nguoc chién

STOP: dimg

Hién thi cdc cdch van hanh:
REM: Tin hiéu bén ngoai
LOC: Bang KEYPAD

E: RUN LED

Cho biét lenh dang thyc hién dwoc nhip vao niit 4n FWD hodc REV.

Hinh 10.15. Giao dién bién tdn v6i nguoi van hanh
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CHUONG 11. TRANG BI PIEN - PIEN TU PIEU KHIEN
CAU TRUC QC NANG CHUYEN CONTAINER

11.1 KHAI NIEM CHUNG VE CAU TRYC GIAN QC

11.1.1. Khai quét vé cdu tryc gian QC

Cau truc gian xép d& container Mitsuo Paceco | cau truc cong c6 congson lién két ban 1é
chuyén dong trén dudng ray, xe con di chuyén bang cap kéo, sir dung nang luong dién 3 pha. La
loai thiét bi hién dai nhat dé X€p d& container lén xu6ng tau. Cau truc gian béc x€p container cho
tau bién biéu dién trén hinh 11.1.

Hinh 11.1. Cdu tryc gian boc xép container cho tau bién

Tat cd cac chuyén dong doi hoi dé Xx€p d& container dugc diéu khién tir cabin ciia nguoi
van hanh duoc lap dat trén co cau xe con.

biéu khién chuyén dong dam bao sy thay d6i t6c do duoc nhe nhang d6i véi cdc co ciu
chinh (co cdu nang ha hang, di chuyén xe con, di chuyén chan dé, nang ha coéngson).

- Két cdu thép cdu truc 1a khung han ciing, cdu tric dang hop.

- Cau truc dugc trang bi mot khung nang dang 6ng long dé xép d& container.

- Thi€t bi nghiéng khung nang duogc lap dé diéu chinh khung nang an khép véi container
dat trén san tau.
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- Kep ray di¢n thuy luc duge trang bi dé giir cdu tryc khong dich chuyén dudi gié xody 35
m/s trong khi cdu truc hoat dong.

- Cdc thiel bi an tean cla cau truc ¢6 nhi¢u cong tac gidgi han, khod lién dong, phanh ham,
cdc nit dimg khan cip. :

- Bo diéu chinh chong lac duge didu khién bing mdy tinh dé him su lac container khi di
chuyén xe con, d¢ dam bao dé dang dinh vi container v khung néng.

11.1.2. Céc théng sé ky thudt co bdn cGa ho cdu truc gian QC

- Loai cau trye: Cdu truc cong, xe con di chuyén bang cip kéo, congson nang ha kidu ban

- Sifc nang dinh muic:
+ Khi diing khung ning:36.5 tin.
+ Khi diing dam nang: 40 tan.
- Kha nang qud tai: 125 9% tai dinh muc {(cd ciu nang)
- Loal container: 1SO IAA (40°); ICC (20°) va loai container 45° ¢6 cong nghé dic S
kiéu 6ng i6ng.
- Loai khung nang: 20" / 40’ / 45" theo cong nghé dng long.
- Hanh trinh xe con mang hang: 50 m.
+ Tam voi ngoai ( tir tdm ray di chuyén ra phia biy seng ) :30 m.
+ Tam v6i trong (tir tam ray di chuyén ra phia b song) 20 m.
- Chiéu cao ning: 27,5 m. Trong dé:
+ Chiéu cao nang hang : 185 m
+ Chiéusauhahing  :-9m
- Chicu cao cila gdm gian: 5 m.
- Stic g16 lam viéc duoc: < 16 m/s.
- Khoang cdch bén trong giita cdc chan: 16,86 m.
- Do bang phang cia ray di chuyén cdu true: chénh lech 0,1 m.
- Chi€u dai bao ngodi cdu truc  : 65 m.
- Chiéu cao (khi ning céngson) : 63 m.
-S6 bdnh xe¢ :4 bdnh/ | cum chan.
- 56 cum chan ;4 cum.
- Ap lue 16n nhat dat 1én bdnh xe ¢ trang thdi 1am viéc:
+ Ap luc phia ray trong: 56,8 tan / binh.
+ Ap luc phia ray ngoal: 37,3 tan / banh.

Cdc téc dé vdn hanh dinh muice:

- Toc d¢ nang ha hang;

+ Khi khong tii: 80 m / phiit.
+ Khi tai trong 36,5 tdn: 40 m / phuit.
- Te do di chuyén xe con: 100 m / phuit.
- Toc do di chuyén cau truc: 30 m / phuit.

- T6c d6 nang ha congson: 5 phdt / | 1dn (trit thoi gian déng chot gian).
Cde dong co truyén dong chinh:
- DBéng co nang ha hang:

+ Cong suilt dinh mic: Py, = 300 kW.
+ Toc do: n = 800/ 1600 vg/ph.
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+ Dién 4p dinh mitc: U, = 440 V.
- Bong co di chuyén xe con:
+ Cong sudt dinh mikc: P, = 75 kW.
+ Toc dd:n = 1500 vg/ph.
+ Di¢n 4dp dinh mire: U, = 440 Vv,

- Bong co di chuyén gian: Gém 8 dong co v6i cdc thong s6 nhu sau;
+ Cong sudt dinh mdc: P, = 11 kW.
+Tocdg: n = 1800 vg/ph.

+ Bién dp dinh mitc: U, = 440 V,

- Bdng co nang ha congson:

+ Cong suat dinh mic: P,, = 55 kW,
+ Téc do dong comn = 1500 vg/ph.
+ Di¢n ap dinh mire: U, = 440V,

11.1.3. Cabin diéu khién trén cdu truc QC

Trén cdu truc buéng mdy chinh duge dat trén phan c4 dinh cia gian congson. Trong budng
mdy dit cdc dong co truyén dong clia co ciu nang chinh, di chuyén xe con va nang ha congson. Th
dién cao dp (6,3 kV) duoc dat cich ly v6i panel diéu khién phia thap ap. Cabin cia ngui van hanh
dugce dat 6 dinh trén xe con. Tai cabin nay ngudi diéu khién c6 thé thao thc van hanh di chuyén xe
con, nang ha hang va di chuyén chan dé, bé nang ha congson, ngudi van hanh budc phai len cabin
dieu khién nang ha congson dat wen khung ddm céngson, & trén cabin phu nay ciing c6é thé thuc
hi¢n di chuy€én chan dé véi téc do khong déi bang niit an.

Céc cong tic, thi€t bi diéu khién trong cabin chinh:
Ban diéu khién bén tay phdi

So

TT Loai va tén goi Cong dung va cach van hanh
1 Taytrang di¢u khién: 5 tién- 0 - 5 I, Vin hanh co cdu nang chinh.
5 phai ~ 0 — 5 trdj. Vin hanh di chuyén chan dé.

Dimg khan c4p moi hoat dong |
clia cu truc.
M0, khod 4 chét xoay (chot

2 | Niatan “EMGC”

Cong téc xoay: “Khod - 0 — Khong khoa”

3 cont).
4 | Cong tac bat: “Cin gat nudc clra 56 Van hanh cén gat.
5 | Cong tic bat:’Thiét bi rita cira kinh” Lau rira kinh cabin.
. CPRAL - Lua chon ch€ do kep ray: Bing
6 | Cong tac xoay: "Bang tay Tu dong tay — Tu dong.

Lua chon ché do van hanh di
chuyén chan dé: Tai cabin chinh
— cabin van hanh congson.

7 | Cong tac xoay:
*Tai ché — Tir xa”

8 | Cong tac bat dén dudng.

9 | Nut an: “Kep — Khong kep”. Van hanh kep ray bang tay.
10 | Niit an (sdng):“Bat-Tat nguén didu khién”

Il | Niit an (sdng): “Tit dén bdo” Tat coi bdo 161 van hanh.

12 | Cong tic bat: “Pén bio” Bét dén congson, ddm, chan. ..

13 | Cong tac bat: “Deén hujnh quang”
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Ban diéu khién beoy tay rdi

Loai va tén g0oi

Tay trang diéu khién-
5 tién ~ 0 — 5 1,

Nt dn (sdng): “Flipper 1+4”

Nt &n (sdng): “Bat bom khung nang”,
Nt an: “Dimg bom khung ning”
Cong tdc chia:

“Khod lien dong dy phong”

Cong dung va cich van hanh |

Van hanh co cdu di chuyén xe con,

biéu chinh timg canh dan hudng: Sg
1+4.

Khéi dong bom khun ning,
Tat bom khung nang

Du phong khoi lien dong.

Cong tac chia:
“Khod lien dong dy phong"”

Cong 1ac xoay:
“Thiét bi ¢chén

g tuy-Tu dong
dn: “Chéng lac bin

Cong tic xoay:
“khung nang - cira sap - moc”

SUr dung dé huy bs khoa Jien déng
giita mach chét X0ay va mach co ciu
nang chinh, sir dung trong tnrdong hop
khin cap nhu c6 15 trong viéc kho4
hay khong khod.

bi¢u chinh chéng dao dong container
khi di chuyén xe con bine m4 tinh.
Lua chon che de chéng dao dong.

Van hanh len Xuong ca 4 cinh dan
huéng.
Thay dai chiéu d

at khung nang: “2¢°

— 40" — 45«
Sir dung trong truong hop khéi diu co
cdu nang khong dim o khung nang

St dung nghiéng khung nang vé& phia
LruGe 0 vai vi trf trung ho:

Bang dicu khién frong cabin phi (cabin van hanh congson):

[ Cang dung va cach van hinh

SO TT | Loai va tén goi
1A | Nit &n: “Bat nguén diag khién”

Nir an: “Tat ngudn didg khién”
Den bdo: “Cé thé hoat done™

Bat nguén diéu khién 1ai cabin
Tat nguén diéu khieg.
Béo hé thong san sang hoat done.

phu.

4D | Nit 4n: “Dimg khan cip”

Niit &n: “Nang dan”

Dimg toan bd hoat dong clia cau
fruc tai cabin phuy.
Vin hanh nang congson.

Nit dn: “Ha dan™

Van hanh ha congson,.

G Nt in: “Dime”

Dimg qud trinh nang ha céngson.

et %]
]

Ben bao: “Vi iri dan ngang”

Bio trang thii da ha xong congson.

Bdo trang thdi dj nang xong

[ = o kG . SN “ ”
91 Ben bio: “Vi ui dan ding congson.
10J | Coéng tic: “Nang moc dan” Van hanh nang chat congson.

11K
121

Cong tac: “Ha méc dan”

Nt &n: “Sang phaj”

Vin hanh chét cobngson
Van hanh di chuyén can truc sang
phai.

Nt &n: “Sang tra;”

|

Van hanh di chuyén can truc sang
trii.
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14P [ Cong tac bat; *"Peén chan”
15Q | Céng tic bat: “Pen méc dan”
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Hinht 11.2. B& tri cdc thiét bi diéu khién ¢ cabin cdu truc QC

11.2. HE THONG DIEU KHIEN CAP NGUON CHO CAU TRUC GIAN @C
1. Nguon dién cdp tiv tram bién dp cia xi nghiép

So d6 nguyén 1y diéu khién cdp nguén cho cdu truc gian QC duge biéu dién trén hinh 1.3,
Nguén dién ba pha dién dp 6300 V, 50 Hz va duoc dua dén hé cdp dién 1ai cdu thu, bén canh dudng
ray cua cdu truc QC.
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2. Nguén dién cho cdc déng co dién cida cdc co cdu bao gom hai loai:

S1: 3 pha, 440 V, 5 0l1z.

§2: 3 pha, 380 V, 50 Hz.

Nguén S1 14 ngudn dién cung cdp cho bo bién tdn, diéu khién cho cde dong cd truyén
déng trong cdc co ciu chinh (nang ha hang. di chuyén chan dé€, di chuyén xe con v nang ha gian).

Ngudn di¢n 82 dugce sir dung cho cdc cudn phanh dién tir, cdc dong co bom thuy luc, dong
co cudn cdp dién cap ngudn, quat fam mdt. ..

3. Nguédn dién cdp cho mach diéu khién, do luong, tin hiéu:
Nguén dicn mot pha 220 V, 50 Hz: cdp cho cdc role, cong tac to trong mach diéu khién,
ddu ra clia cdc PLC va cho cdc van dién tir.

Ngudn dién mot chiéu 24 V ngudn cdp cho cdc ddu vdo cia PLC va 12 ngudn cho céc
dong co dién lam nhiém vu lau rira kinh cabin vi cdn gat audc mua.

11.2.1. Chic néng céc phdn ti cla hé théng cép ngudn cho cdu truc QC

Phan cdp ngudn phia cao dp va mach didu khién duge gidi thicu trong bon ban vé lap rap:
SIL 08,09, 12, 13 cha tap ho so cdu truc QC. So dd nguyén 1y phin cdp ngudn duge bicu dién wén
hinh 11.3

Mach déng luc: dién dp U = 6300 V.
CH: 11& théng chél than, vanh trugt 1Ay dién tir hé cap dién it by vio, cung cdp tdi he
thong thanh cdi ba pha, 6300 V cta QC.

DS: Miy cit dién chinh cung cdp dién cho toan bo hé théng. U, = 3.3/7,2kV,1,, = 14
kA. '

VCS81: Mdy cit cap dién cho may bién ap dong luc MTR1. U,, = 7.2kV.1,, = 4 kA.

PF1: Ba ciu chi bao vé ngin mach phia so ¢dp bién ap MTR1. U, = 72kV.1,., = 40
kKA.

MTR1: May bién dap chinh s6 1 ¢ap ngudn 380 V 3 pha 50 Hz (cdc théng 6 nguén:
6300/380 V: S, = 75 kVA).

MTR2: Mady bién dp chinh sé 2 cap nguén 440 V 3 pha 50 Hz (cdc théng 6 ngudn:
6300/440 V; S,,, = 400 kVA).

VCS82: Miy cit cap dién t6i so cdp clia MTR2 ¢6 Uy, = 72kV; 1, = 40 kA.

PT1: Mdy bién dp mot pha cip ngudn 220 V cho mach diéu khién va mach den bao hicu
rén khong.

Céc thong s6 cua PT1: 6300/220 V (1 pha); I, = 3 kVA.

PF: Ciu chi bdo vé ngan mach phia so cip may bién 4p mot pha PT1.

PTOx2: Hai bién dp mot pha, duge mac trd thinh bién dp ba pha cip ngudn 110 V cho
mach do ludng, diéu khién va tin hiéu. PTO c6 thong s6: 6300/110 V, S,, = 100 VA.

ZCT: Maiy bign dong cap nguén cho role dong 51G (bao vé cham mat).

CTOx2: Hai mdy bién dong cdp dién cho dung cu do va cho role dong 51X (bao vé gua
tai) cho toan hé théng. CTO ¢d k = 100/5 A.

CT2x2: Hai mdy bién dong mot pha miic phia so cdp clia M'TR2 cdp tin hiéu do ludmg va
bao vé qud tai cho MTR2. CT2 cé k = 100/5 A.

C'T1x2: Hai may bién dong mot pha méc phia so cdp cia M1TRI ¢dp tin hiéu do Idong v
bao vé qué tai cho MTR, CT1 co6 k = 10/5 A.
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Mach diéu khién: Mach dién khién chink QC st dung dién ap I pha, 220 V, 50 Hz 14y tir
phia so cip cia PT1 qua dptomdt MCB2.

51G: Role dong dién bao vé cham mét (mach ngudn cdc pha & phia cao dp v6i ddt). N6 c6
mot tiép diém thudng md & SH13-3B.
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Hinh 11.3. Sor dé dién nguyén 15 didu khién cdp ngudn cho cdu truc
gian QC
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51X: Role dong dién bao vé qua tai cho toan bo he théng.
3E1: Role dong dién bio vé qud tal may bién ap MTRI.
3E2: Role dong dién bio vé qud tai mdy bi€n dp MTR2.
HSP1: Role cip dién cho cu¢n déng méy cat VCSI, déng MTRI vio hoat dong.
VCS1: Cudn déng mdy cat VCSI.
VCS1X: Role khong ché cuon mé mdy cét chinh DS-SOL(SH12-7D).
HSP2; Rale cap dién cho cugn déng may cit VCS2, déng MTR?2 vio luéi.
V(CS2: Cuon déng mdy ¢t VCSI (12 - 6,74).
VCR2X: Role khéng ché cudn md mdy cit chinh DS-SOL (SH12 - 7D).
DS-SOL(12 - 7D): Cudn mé may cat chinh DS(08 - 2A).
PFX1, PFX2: Role bdo hi¢u, bao vé trang thdj dint cdu chi PF1, PF2.
3E1X, 3E2X: Role bdo hiéu, bao vé trang thii qua tai mdy bién 4p MTR1, MTR2.
51GX: Role bio hiéu, bdo vé trang thi cham mdt phia cao ap.
51XX: Role bso hiéu, bio vé trang thii qud tai he thong.
COS1 (12 - 1A): Cong tic lita chon ché do cap ngudn (tai ché, tix xa).
Ché do tir xa: Nt an 21 PBLOPEN va 22PBCLOSE dong cit mdy bién 4p MTR1 khoi Judi.
CS20N, OFF: Hai nit 4n déng va cit mdy bién 4p MTRI khoi he théng.
3 ché d6 REMOTE: Niit &n 21PBLOPEN va 22 PBCLOSE dong va cét bién dp MPT1 khoi he
théng,
CS20N, OFF: Hai nit 4n déng cat mdy bién ap MTR2 ra khoi he thong.
PF1, PF2 (13 - 1,2B): Hai ti€p di€m thudng md, déng lai khi cdu chi PF1, PF2 (& phia so
cap cia MTR 1, MTR2) bi dit do ngan mach. '
RST (13 - 5A): Nt an RESET cic dén bdo higu.

Mach do luong va tin hi¢u:

V(08 - 7C): Vén k€& do dién 4p toan bd hé théng phia cao 4p ¢6 dai w0 — 900 V, duge cap
dién tir thiy cdp clea mdy bieh dp PTO.

A(08 - TD): Ampe k¢ do dong dién clia toan bo hé thong, duwge c4p tir bién dong CTO.

Al; A2: Hai ampe k€ do cudng do dong dien phia so cdp cia may bi¢n 4p MR1, MR2,
duge cdp tir mdy bién dong CT1, CT2.

PL1, GL1, GL2: Dén bdo higu ngudn todn bo hé thong, bao MTR1, MTR2 dang hoat
dong.

PL2, PL3,... PL7: Céc den tin hi¢u bdo cdc trang th4i ddt cau chi PF1, PF2 qui tai may
bién 4p MTR1, MTR2, trang thdi cham mat phia cao ap, quat tai dong dien toan bo hé thong.

11.2.2. Nguyén 1y Iam viéc cla hé théng cép ngudn
Thao tdc dong cdt ngudn dién:
Thao tiac dong:

Déng mdy cit chinh DS (08 - 24), déng aptomat MCCB2, lic nay ngudn dién 6300 V
duge cdp t6i ddu vao cha tiép diém déng cit VCS1, VCS2 chds cép dién i hai mdy bi€n 4p
MTR1, MTR2. Do aptomat 2MCCB(08 -6A) did dong nén nguén dién 220V dugc cp cho mach

diéu khién, den bao tin hiéu nguén PL1(13 - 3D} sang bdo ngudn.
Chon cong tic ché do COS1(12 - 1A) an it CSTON(12 - 1B) hoac 21PBLOPEN(12 -

1B), role HSP1(12 - 1D) = 1, Cic tiép diém PFX1, 51GX, 3E1X, 51X bo vé chua md nén
cuon day déng may cit VCS1 c6 dién déng ti€p diém chinh AVCS1(09 - 1B) = 1. Cip dign 15i
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cudn diy thit cap coa miy bién 4p MTRI, cap ngudn 3 pha 380V tdi cdc dau RO2, S02, TO2 cho
cho cdc co ciu hoat dong.

An ndt CS20N(12 - 4B), SHP2(12 - 4D); aHP2(12 - 6A) = 1. Do cic tiép diém bPFX2,
b51GX(12 - 6A,B) = 1. Lam cho AVCS(09 - 5B) = 1. Cip ngudn td1 mdy bién dp MTR2 cap
ngudn 440V, 3 pha téi cdc dau RO1, S01, TO!1 san sang dira t61 bo bién tain PWM cdp dién cho cic
dong co co cdu chinh.

Thao tac ngat nguon hoat dong:

D¢ ngit ngudn dién hoat dong 81 (380 V, 3 pha, 50 Hz) 4n mit CS1OFF hoac niit
22PBCLOSE; HPSI(12 - 1D) = 0 ngit dién 1di ddu vao so cip cia MTRIL, dén GL1 tit, béo
bién ap MTR1 ngimg hoat dong.

Tuong tu d¢ ngat ngudn S$2(440 V, 3 pha, 50 Hz) &n nit CS20FF HPS2(12 -5D) = 0
lam cho AHPS2(12 - 6A) = 0 dan dén VCS2(12 - 6C) = 0 lam cho AVCS2(12-5B) = 0 ngit
ngudn 161 sa cap cun MTR2, ngudn §2 (440 V, 3 pha, 50 Hz) duoge ngit, den bdo GL2 tat bdo
bién dp MR2 ngimg hoat dong.

Dé ngit nguén 220 V t¢i mach diéu khién, md& aptomat 2MCC(08 - 6:A).

11.2.3. Céc bdo vé chinh cla hé théng cdp ngudn

1. Bdo vé ngan mach thanh cdi cao dp

buge thuc hién bang role dong dién cuc dai S1G(98 - 4B). Role nay dugc ¢dp nguédn tuy
mdy bién dong ZCT. Khi he théng xay ra su ¢ ngin mach {cham it} thanh cdi phia cao dp
51G(08 - 4B) tac dong lam tiép diem a51G(13 - 3B) = 1. ddn dén role 51GX(13-3D) = 1. Déng
than dén PL6 sang bao hiéu sy cd. Lic nay uép diém bS1GX(12 - 2B) = 0 & b51GX(12 - 6B) =
0 dan dén VCS1(13 - 3C) = 0; VCS2(12 - 6C) = 0; lam cho ngit hai may bién dip MTRI1,
MTR2, dimg toan b& hoat dong clia hé théng.

Dong thai hai role VCS1X(12 - 3D) = 1 v VCS2X(12 - 7D) = 1 dan dén aVCS2X(12
-7TA) = 1;aVCS2X(12-74) = 1 1am cho cudén m& mdy cit chinh DS-SOL(12-7D) = 1. M&
mdy cit chinh DS(08 - 2A) cit dién t0in bo hé théng va chdy khac phuc sy ¢6 xong méi cho phép
hoat dong 1ré lad.

2. Bdo vé qud tdi chung cho moi hoat dong ctia cdn truc

Trong qud trinh khai thic cla cdu truc néu xay ra qud tai cia co cau ndo dé ma hé thong
bido vé cuc bd khong hoat dong dan dén dong dién phia cao dp quéd 16n lam cho role dong dién
51X(08 - 4D) tic dong = a51X(13-4B) = 1 = S51XX(13-4B) = 1 = b51XX(12-6B) = 0
= VCS1 = 0vd VCS82 = 0 ngit dién 161 so cAp clia hai bien dp MTR1; MTR2 ding hoat dong
cua cdu truc. Dong thoi do a5tXX(13 - 4C) = 1 = dén PL7 sing bdo sir ¢4 qua tai. Khi di khac
phuc xong su ¢6, &n ndt RST den PL7 tat, thao tdc cap nguén S1, §2 duge thie hién lai theo trinh
tr di néu,

3. Bdo vé hai mdy bién dp dong luc MTRI, MTR2

Do dac diém cha hé théng 1& khi hoat dong binh thudng hai ngudn dién 81 v 82 phai
duge cap déng thoi nén hai mdy bién 4p MTRI1, 2 phai cong tic song song. Yéu cdu dat ra cho hé
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théng bao vé hai mdy bién dp phai hoat dong tin cay va lién dong vdi nhau. N€u xay ra sy ¢d &
mot mdy bién 4p, ngat ca hai may bién 4p vi diing moi hoat dong cia hé théng. Viéc bdo vé ngin
mach va qué tai & hai mdy bién dp duge thuc hién nhu nhau, ta xét bao vé doi vdi mdy bién dp
MTR2.

Bio vé ngin mach: Puoc thuce hién bang cdu chi PF 3 pha méat mac & phia cudn so cap
cha bién 4p. Khi x4y ra su c6 ngén mach, cdu chi PF dit = ngat mdy bién 4p ra khai luéi, dong
thai ti6p diém aPF2(13 - 2B) = 1 = PFX2(13-1D) = 1 = bPFX2(13 - 3C) = 1=>den PL3
sdng bdo sy ¢6 ngan mach may bién ap MTR2. Dong thoi V8X2(12 - 6C) = 1 = aVSC2X(12 -
7A) = L. = DS-SOL(12 - 7D) = 1. md mdy cit chinh DS ngit nguén dién cla toan bd hé
thong.

Bao vé qua tai: Puoc thuc hién nhd role dong dién 3E2(09 - SD). Khi xdy ra qud tai clia
mdy bién 4p MTR2; 3E2 tdc dong = 3E2(13-3B) = 1 = 3E2X(13-3D) = 1 = b3E2X(12 -
6B) = 0 = VSC2 = 0 = ngat dién vao so cdp MTR2, a3E2X(12 - 3C) = 1 = ben PL5 sdng
bdo su c6 qud tai may bién dp MTR2. Khi di khac phuc xong su ¢ RESET trang thai bang nit
an RST(13 - 5B).

11.3. Truyén déng dién va trang bi dién - dién ti diéu khién co céiu néng ha héng
céu tryc gicin QC

Co cau nang ha hang cd dong co truyén dong duoc nap ngudn tr mot bd bidn tan gidn UEp
PWM INV1(FRN 355 VG75 - 4). Vicc thuc hién diéu khién chuyén dong cta hai co cdu nay bat
buoc phai lién dong vdéi nhau, chi duoc phép didu khién mot co cdu tai mot thdi diém nhét dinh..
Khi dich chuyén tay trang bén phai ngudi ldi trén cabin theo chiéu tidn, i s& diéu chinh co cdu
nang theo chiéu ha, nang. So dé dién nguyén Iy di¢u khién co cdu nang ha hang ciu true QC duge
biéu dién trén hinh 11.4.

11.3.1. Chic nang céc phdn i trong so d6 dién

Co ciu nang ha hang bang cap thép quan trén udng ti. Trong i duge truyén dong boi
dong co dién di bo dat trong budng mdy. Thiél bi cla co cdu nang ha gom:
- Béng co chinh: AC 300 kW, 800/1600 vg/ph.
- Phanh dia.
- Hép giam t6¢ ba léng boi tron bang bé diu,
- Khdp rang ¢6 riinh then 248 mm P.C.D.
- C4c thi¢t bi an toan, cong tic hanh trinh:
+ Dirng cuoi khi nang tai chién cao H = 2735 em.
+ Diing khan cdp phia trén tai chiéu cao H = 2765 cm,
- Thiét bi mi ho4.
- Cong 1ac hye ly tam.,
Bao vé gi6i han qua t6c khin = 115%n,,.
IM: Dong co truyén dong cia co ciu.
PG: Miy phdt xung phan hoi tac do.
BRI, BR2: Hui phanh thuy luc, dang phanh dia xoay chiéu (kep chat truc déng co khi mat
dién).
RHC: B chinh luu.
FRNI1: Bo nghich luu.
$1: Cong tic to cdp ngudn vao bo chinh fuu.
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HCMI: Cong tic to chinh cdp nguén cho déng co.

HBI1A, HB1B: Cong tic to cop nguén cho phanh s6 1, s6 2.

MS, HMC1X: Cong tic to trung gian.

HOS, BOS, HETS, EMSX1- 6: Cic cong tic to trung gian bio vé méc cham dinh, qud
toc do, méc cham dat va céc trang théi dimg khén cap.

EMSX: Cong tic to dimg khan cap.

IPB1- 6: 6 niit dimg khin cdp (& cabin van hanh, hép van hanh gian, td dién budng mdy,
chan d&).

41.1: Cong tac hanh trinh tic dong khi chiéu cao nang bang 27,65 m.

41.2: Ngét hanh trinh dimg A.

11: Ngit hanh trinh bdo vé qué t6c do t3i nang.

WB0468, 0370, 0372: Céc ddu ra clia PLC c4p ngudn dong co tdi, phanh.

WB0772, WB0047: Cic diu vio cia PLC tin hiéu dimg chinh xdic.

MC-A: Tay diéu khién (c6 5 vi tri phia nang, 5 vi tri phia ha va vi tri 0).

WB 0710: Diu vao clia PLC tin hiéu chiéu nang, ha hang.

11.3.2. Nguyén ly hoat déng cua so dé dién diéu khién co cdu néng hg hdng

Sau khi da thyc hién ddy du cdc thao tdc cdp ngudn cho toan bo can truc va xéc dinh trang
thdi c6 thé 1am vic bing cdc dén hiéw trén ban diéu khién, néu khong 6 sy cd gi thi phia cao 4p,
nguon dién diéu khién, dong luc di duwoc c4p dé chd hoat dong.

Dua tay diéu khién MC-A ti¢n hay Lbi tng vdi chiéu ha hoac nang hang = ddu vio BO710
hoac BO711 = 1. PLC x{r Iy va cdp tin hicu diéu khién b6 nghich luu PWM cho ra di¢n 4p iing v6i
chiéu quay thuan hodc nguge ciia déng co. Lic nay n€u khong ¢4 sit c6 tir bo bién ddi va cdc ngit
hanh trinh da néu trén chua tdc dong, khéng cin mit dimg khdn cdp nao, PLC S1 di Iam viée thi:
MS(61-1D) = 1;BSI1(61-3D) = 1 = Cép nguén 380 V cho mach phanh di¢n-thuy lyc. Dong
thot lam cho ti€p diém thudng md aMS(32-1B) dong lai. Mat khic, ldc nay do PWM(32 - 10) =
1 (do bo bién déi lam viéc binh thuong) v aS1X(32 - 1D) = 1 (do role S1X, ddu ra BO46C = 1
c6 dién). Cong tic to 81(32-1D) c6 dien déng ti€p diém chinh & mach dong luc al(16-3C}) cap
nguon 440 V, 3 pha cho bé bién tin PWM. Dong thoi ddu ra B468 = 1 = HMC1X(109-4C) = 1
= aHMCIX(32 - 5B) = 1 = cong tic to HMC1(32 - 5D) = 1 — cic ti€p diém chinh
AHMC1(18 - 5A) = 1 cip nguén dién 4p c6 tdn s6 thay d6i phia sau nghich lvu PWM vio dong
¢o truyén dong.

bong co quay vdi chi€u dat trudc va cé toc do phi hop véi trang thdi diéu khién. Thiét bi
ma hod tuyét déi 8 bit c6 nhiém vy ma hod vi trf cla tay diéu khién cdp 8 bit tin hieu dat 6c do dua
vio ddu BO70 - BO77 ciia khéi PLC, PLC xit 1y, cdp tin hi¢u ra diéu khién bo nghich hru PWM
diéu chinh d6 rong clia xung diéu khién sao cho ddu ra clia nghich lru 13 nguén dién dp c6 tin s6
phit hop véi toc do dat. D€ tang tinh chinh xdc, h¢ théng duge xay dung theo so d6 mach kin vdi
mdy phat xung

PG dong vai tro Ia khau phin héi téc do. Trong qué trinh thay doi t6c do cao xudng t6c do
thap hon (xdy ra qua trinh ham (i sink) bo diéu khién PLC tr dong cdp tin hiéu ngit dién cong tic
to 81 (thong qua ti€p diém PWMX) vi cdp dién cho cong tac to $2(32 - 2D) = aS2(17-3D) = 1
trd nang luong vé 1uéi qua dién tr&y nap R1, R2, R3. Sau khi qué trinh hiim t4i sinh két thiic, cong
tat tor 81 ¢6 dién tro lai va cong tac to ham S2 mat dién, dong co 1am viéc binh thutmg & t6c do6 xdc
lap mdi.
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11.4. TRUYEN DONG DIEN VA TRANG Bi DIEN - DIEN 10 DIEL KHIEN CO CAU DI
CHUYEN CHAN BE CAU TRUC GIAN @C

Ciu truc duge dén dong 6 hat dong co & mdi chan cdu truc (16ng la 8 dong co) trong khi o
méi chan ¢6 2 trong 4 binh xe ddn dong, 4 bénh xe & méi chin duoc b6 tri theo kiéu két cdu can
bing. So d6 di¢n nguyen 1y di€u khién co cdu di chuyén chan dé cdu tryc gian QC duge biéu dién
trén hinh 11.5.

Thiét bi di chuyén cdu truc bao gbém: dong co dién khong déng bo roto 16ng séc. AC 11
KW: 1170 va/ph véi phanh dia mot chiéu .

Hop giam 10¢ 3 cdp bol tron bé ddu. Banh xe d4n dong 8 chiéc, banh xe b1 dong 8 chiéc. 4
d&n quay canh bdo sang khi can truc di chuyén.

11.4.1. Chite néing céc phén tr trong sc db dién nguyén Iy

GMC1: Cong tic to cip ngudn cho 8 dong co GM1- 8.

6TR 3SOC/220 V; 1 KVA: Bién 4p mot pha cp ngubn cho mach phanh co khi che co ciu
di chuyén chan d¢.

1SR-1SR: Cdu chinh ltu cdp nguén U =90 V DC cho cic cuon phanh.

GMB1- 8: 8 cudn phanh dign-thiy lyc mot chiéu.

GB: Cong tac 1o mot pha cap ngudn cho mach phanh.

25MCCB: Aptomat cdp ngudn cho mach phanh.

97MCCB: Aptomat cap ngudn cho mach dén tin hiéu.

GALM: Cong tic 1o cdp dién cho 4 dén tin higu.

GL 1. 4 4 dén béo hiéu trang thdi di chuyén cta chan de.

MC-B: Tay diéu khién bén phii (trong cabin diéu khién) 11 vi tri.

7CS: Cong tic chon ch€ do dicu khién (tai cabin — tir hop van hanh congson).

GTHRI- 8: Role nhiét bio vé qud tai 8 dong co truyén dong.

11.4.2. Nguyén Iy hogt déng cla so dd dién didu khién co cdiu di chuyén chan
dé cdu trye gién QC

1. Ché do vdn hanh di chuyén chdn dé'tai cabin diéu khién

Ché d6 CAB cua cong tac 7CS (ban diéu khién phai) lam cho tin hiéu WB0715 =1, PLC
xir 1y va cép tin hiéu khed lien dong ché do van hanh di chuyén tai cabin phu.

Dua tay diéu khién sang phai, tin hiéu cam nhan chiéu WB713 = 1, PLC xu ly tin hi¢u
vi cip 1énh diéu khi€n cho bo nghich hru INVI cip dien dp ra theo thit ty pha nhat dinh. Dong
thoi cac tin hiéu ra B046Y = 1, B0371 = 1, B0388 = 1 = cong tic to HMC1X c6 dicn = t€p
diém aHMC1X(32 - 5B) = 1 = cong thc to 3 cuc HMCi(32-5D) = | = doéng ti€p diém chinh
A(18 - 5C) & mach dong luc cép nguén cho § dong co GMt1- 8. Tigp diém phu aGMC1(32 - 5B)
= 1 déng mdy phat xung PG1. Ticp diém phu aGMC1(92A - 24) =1 = diu vao B0363 = 1
(cdp tin higu vio bdo rang thai co cdu di chuyén hoat dong).

Piura B0371 = 1 => cong tic to GB(93 - 4C) cd dién — tiép diém aGALM(48 - 3(C) =
1 tam cho 4 den hieu GL1- GL4 sang baoc hi¢u ciu truc dang di chuyén.

Vieéc diéu chinh 16¢ do di chuyén xe dugc thuc hién theo nguyén ly tuong ty cha cg ciu
nang ha hing, trang thdi cla tay diéu khién duge mi hod thanh 8 bit (nhd thi€t bi md hoa tuyét
doi) dua vio 8 bit ddu vao cia PLC B0708 - BO707F: PLC x(t ly va cép tin higu didu khién nghich
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2. Vin hanh tai cabin phu (Hop diéu khién van hanh congson).

Tai cabin diéu khién, xoay cong téc 7CS vé ndc REMOTE, lén cabin phu va nhan nut bat
nguén diéu khién “CONTROL-ON”. Nt 4n 16BS, 17BS la nit van hanh di chuyén cén truc
sang trdi, phai. O ch& dé van hanh nay budc ngudi dieu khién phdi gitt nit dn trong qua trinh di
chuyén va dimg khi khong &n nit. Nguyén 1y hoat dong cua mach dién twong tu nhu ché dé van
hanh tai cabin chinh. Tuy nhién, t6c d6 di chuyén chan d¢ 1a c6 dinh va bang 50% toc do dinh
miic.

11.4.3. Cac ché& dé bdo vé

Bdo vé hanh trinh cudi duong ray:

Cau truc duge trang bi 4 cn giam chan tai 4 chan d¢, a1 day c6 céic ngat hanh trinh tic
dong dimg cdu truc khi hét ray hodc va cham vdi nhau.

Bdo vé qud tdi dong co truyén dong:

GTHRI - 8: C4c tiép diém cila role nhiét dong co GMLI - 8 khi ¢6 su ¢6.

B0368 - BO36F: Cic ddu vao nhan tin hiéu qua tai dong co GM1- 8. Khi c6 sy ¢6 (qud tai
cdc dong co truyén dong), role nhiet GTHRI- 8 tic dong dau vao B0368 - BO36F = 1 — cdp tin
hieu cit cong tic 1o chinh GMC1 va cong tac to phanh GB = dimg di chuyén cu tryc.

Bdo vé an toan, dieng chinh xde:
Cic cudn phanh 1 chiéu GBI - 8 dugc cap dién dong thdi véi cdc dong ca truyén dong =
nha truc dong co. Khi cdc cuon phanh nay mét dién téc dong kep chat truc dong co.

11.5. TRUYEN DONG DIEN VA TRANG Bi DIEN - DIEN TU DIEU KHIEN CO CAU XE
CON CAU TRUC GIAN QC

11.5.1. Chilc n&ng cdc phdn U trong so doé dién nguyén ly

So dé dién nguyén Iy diéu khién co cau di chuyén gian cdu truc QC dugce biéu dién trén
hinh 11.6.

TIM: Dong co truyén dong chinh P = 75 kW.

NTC: Nhiét dién trd.

PG: May phat xung.

'TBIM: Phanh dién thuy luc.

TMC1: Tiép diém cong tic to TMCI cép nguon cho TIM.

27MCCB; 31MCCB: Aptomat c6 role nhiét cdp ngudn cho cudén phanh TBIM va quat
TFIM.

TB, TFAN: Tiép diém cla cong thc to cdp ngudn cho cudn phanh va quat lam mét.

MC-C: Tay trang diéu khién bén trai 11 vi tri.

TMC1: Cudn hiit cong tic to chinh cdp ngudn cho TIM.

TMC1X: Role trung gian diéu khién TMCI.

TB, TFAN: Cuon hiit cha cong tac to cdp nguén mach phanh, quat lam mat.

TELS1, TELS2: Role trung gian bdo trang thdi dimg xe con cu6i dudng ray.

44.1, 44.2; Tiép diém thudng md cua cdc han vi.

a27MCCB, a31MCCB: Tiép diém role nhiét cia cic aptemat 27MCCB, 31MCCB.

TECD: Bd ma hod tuyét déi 8 bit.
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11.5.2. Nguyén 'y hoat déng cua so dé dién

Giong nhu d6i vai co ciu nang ha hang.

Khi duta tay diéu khién theo chiéu 1i€n va dé&n vi tri 1. Tin hiéu vao B0740 = 1 = B046A,
B0370, BO37A = 1 =>role TMCX1 ¢6 dién = aTMCIX = 1 = AMC1 = 1 = cdp dién cho
dong co truyén dong chinh (v6i bién do dién dp, tin 56 phit hop véi 16¢ do diit). B0370 = 1=>TB
- 1= ATB = 1 = cudn phanh. TBIM c¢6 dién nha truc dong co = dong co duge gia toc dén
t6c do 1. BO3TA = 1= TFAN = 1 = ATFAN = 1 = quat TFIM hoat dong lam mat dong co
TIM.

Khi dua tay trang diéu khién lén céc t6e 49 cao hon, thiét bi mi hoa 8bit TECD cép | 1o
hop gém 8bit ti cdc dau vao B0376 + B0737. Khéi CPU x{r Iy tin hi¢u va cdp tin hiéu diéu khién
t6i bo nghich luu INV2 sao cho dién 4p, tén s ra thich hop. Khi dua tay diéu khién tir vi tri téc do
cao vé vi tri 16c do thip, xdy ra qué trinh ham i smh, dong co tra nang luong vé ludi qua céc dien
trd R, R2, R3

11.5.3. Cac ché dé bdo vé

Béao vé ngét cudi dudng ray duoc thuc hién bang cdc ngét hanh trinh 44.1; 44.2. Khi cic
khod gidi han nay tdc dong = role TELS1, TELS2 cé dién = aTELS1 = 1 = B0048 = 1;
aTELS2 = 1= B0046 = 1= PLC c&p tin hidu ngat nguén lam vigc cua dong co. Ngoai ra, vi¢c
ty dong glam ¢ gdn cusi dudng ray dugc thue hién nho thi€t bi ma hoa cdp tin hiéu vao bo
nghich lvu INV2, cap dién &p, tan s6 nap vko dong cd sao cho 8¢ do gidm di khi gan hét hanh
trinh.

Bao vé dong ca truyén dong.

Bao vé an toan bing phanh dia thuy luc xoay chiéu.

Bio vé qua tai bang nhiet dien trd NTC.

Bio vé qud tai cuon phanh TBR va quat lam méat TFIM: dugc thuc hién bang role nhigt
chia aptomat 25MCCB va 31MCCB. Khi xdy ra qud tal a27MCCB, a31MCCB tic dong = dau
vio B035C, B0333 dio trang thdi = cdp tin hiéu bdo sy 6 va dimg toan bd hoat dong cla co cau.

11.6. TRUYEN DONG DIEN VA TRANG Bi DIEN - DIEN 10 BIEU KHIEN CO CAU NANG
HA GIAN (CONGSON) CAU TRUC QC

11.6.1. Chiic ndng céc phdn ti cla co cdu nang ha gién cdu tryc QC

Sa dé dien nguyén 1y diéu khién co ciu nang ha gian cdu tryc gian QC duge biéu dién trén
hinh V1.7.

Co ciu di chuyén xe con va nang ha gian (congson) co dac diém chung la dong co truyén
dong ciia hai co ciu nay dugc cap ngudn 1l bo bién tin INV2 FRN90 VG75-4. Dong ¢0 truyén
dong ca cdu nang ha congson lam viéc & ché do ngén han do viéc nang ha congson dugc thirc hién
khi bat diu hoac két thic qud trinh lam hang. Ddi vdi dong co truyén dong cho co cu di chuyén
xe con viec diéu chinh tc do, dao chiéu duoc thuc hién bing tay trong diéu khién bén trdi (trong
cabin chinh).

Pong co truyén dong: dong ¢ di b6 roto 16ng séc P = 55 kW, n = 1500 vg/ph.

Phanh dia thuy lyc xoay chiéu: Uy, = 380 V, momen phanh T = 113 kg.m, banh phanh
= $450 mmx20 mm.
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Hop giam téc 3 cdp, boi tron bé déu.

Kh&p rang ¢6 ranh then: 244 mm P.C.D.

Phanh khan c4p: momen phanh T = 18817 kg.m.

Tang tréng i quan cdp: 900 mm P.C.D.

O 45 wruc: 6 d 1an hinh cdu.

CAc thiét bi an toan:

Cong tic hanh trinh 48.2: gidi han dimg phia trén.

Céng tac hanh trinh 48A.2: gidi han dimg phia trén.

Cong téc hanh trinh 48.3: vi tri ndm ngang congson.

Cong tac hanh trinh trang thdi vao khdp then cai, then cai néng then cal ha.
Thiét bi ma hod: Dimg ha sau khi méc cdu an khép M114A, ha chdm (giam t5¢ khi

congson gian nim ngang) M1148,9. Nang cham (gidm t6c khi congson gén thing dimg) M1142,3,

+M

Dirng cudi khi nang M1140,1.

Cong téc lre ly tam: tdc dong khin = 115%n,,, bio v¢ qua toc khi lam viéc.
BIM: Dong co truyén dong tréng toi nang ha congson.

BTHS: Nhiét dién tr& NTC.

PG: Mady phat xung.

BMC1: Cong tac to ciip ngudn cho IBM.

BBR1,2: Phanh dia thuy luc xoay chiéu.

BB1,2: Cong tic to cdp ngudn cho hai cuon phanh BBR1,2.

28, 29 MCCB: Aptomat (c6 phéan t d6t néng) cdp ngudn cho hai cudn phanh).
BFIM: Quat 1am mét dong co BIM ¢6 Uy, = 380 V, Py, = 0,27 KW.
32MCCB: Aptomat cdp ngudn cho quat BFIM.
ach diéu khién:

BMC1X: Role trung gian cdp nguén cho cong tic 1o BMCL.

BELS1,2: Role cip tin hiéu dimg cudi ciing khi nang ha congson.

BOS: Role cdp tin hiéu qué toc t0i ning cdngson.

SBSL-B0411: Niit 4n sdng bat ngudn diéu khién, tai cabin phu (van hanh gian).
14BSL-B0412: Niit &n ngdt ngudn diéu khién.

12BSL-B0413: Niit an sdng van hanh nang ha congson.

12BS-B0415: Ding nang, ha congson.

48.4-B0421: Dimg cudi khi nang.

48A.4-B0426: Dimng cudi hanh trinh khi néng.

48.5-B0422: Dimg cudi hanh trinh khi ha.

48A.4-B0427: Dimg cudi hanh trinh khi ha.

48.2: Dimg cudi khi nang (mic khdn cap).

48A.2 Dimng cudi khi ha (mitc khdn cap).

11: Cong tic luc ly tam.

28 MCCB, 29 MCCB, 32 MCCB: Cic tiép diém cua role nhiét trong cdc aptomat cdp

dién cho cuon phanh, quat lam mat bido v¢ qud tai.
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11.6.2. Nguyén ly hoat déng

Viéc van hanh mdy nang ha gian céu tryc duge thuc hién tai cabin phe. Qud trinh nang ha
dién ra tr dong véi thii gian 16 da 1a 5 phit. Ngudi van hanh chi can bdm niit c4p tin hiéu nang, ha
gian. Co cdu ning ha gian ¢6 ché d¢ khod lién dong véi cic co cdu khic, do dé chi dugce van hanh
nang ha gian khi cic co c4u khac ngimg lam vigc, xe con dugc neo £ilt ding noi quy dinh.

Trudc khi 1én cabin phu, ngudi van hanh budc phéi thao tic cip ngudn dién cho toan bo he
thong theo quy trinh da néw. Tai cabin phy, nhan niit bat nguén diéu khién 15BSL, nguén diéu
khién da duge cap, dén bdo “c6 thé 1lam viéc” séng. An niit ha cdn gian 13BSL => B0414 = 1. Néu
khong ¢6 su ¢6 nao, khéi PLC xit 1y va cdp ra cac tin hi¢u:

B046B = 1 = role MBCIX c6 dién = déng ti€p di€ém aBMC1X = 1 = cong tic to
chinh BMC1 ¢6 dién = ABMC1 = 1 cdp nguén 3 pha tir bé nghich lwu cho dong co 1di chinh
BIM.

B0379, B0373 = 1 = cang tic to BB1, BB2 ¢6 dién déng cic ti€p diém chinh cp dien
cho hai cudn phanh BBR1,2 nha tryc dong co BIM. Dong co duoc gia tée va quay véi chiéu kéo
cdp ha cén gian. Cic tiép diém phu aBB1, aBMC1, aBB2 = 1 cdp tin hiéu vé trang thdi lam viéc
cua dong co ¢6 phanh vao khéi PLC qua cdc ddu vac B0342, B0343, BO35F = 1.

BO37B = 0 = cong tac to BFAN o6 dien = ABFAN = ] — cdp ngudn cho quat lam
mdt dong co chinh hoat déng. Trén ban diéu khién, dén bdo “ha gian ciu” sang. T6éc d6 nang gian
dugc diéu chinh ty dong sao cho qud trinh gia téc, gidm t6c xay ra tron lang, khong gay ra rung
dong co khi. Thiét bi ma ho4 vi trf dua vé PLC t§ hop tin hiéu 13 bit vao bo nghich liu, didu che do
rong xung va s6 luong xung mé céc van ban din sao cho dién dp, tan s ra tuin theo thuat toan toi
wu nthat dinh. Khi da ha xong gian, cdc ngit hanh trinh 48.5, 48A,5 tac dong = B0422 = 1,
B0427 = 1,48A.2 = 1 = role BELS1 6 dién = ti€p di€m aBELS2 = 1 = B0049 = 1. PLC
nhan tin hi¢u vao, x{t Iy va cip tin hi¢u ra BO046B, B0379, B0373, B037B = 0. Cic role, cong tic
to BMCIX, BB1, BB2, BFAN = 0 (mat dién).

BMCI1X = 0= aBMC1X = 0=> BCM1 = 0 = ABCM1 = 0 = ngit nguén t6i hai
cuon phanh BBR1, BBR2 tic dong kep chit truc dong co. Congson dimg lai & vi tri ndm ngang,
nhat nit 14BS c4p tin hiéu khod ban 1& 4n kh6p cia congson.

11.6.3. Cac ché dé bdo vé

Cdc bdo vé hanh trinh ning ha:

Bugc thuc hién nhd cic ngat hanh trinh dimg cudi ning, ha 48.4, 48.5, 48A.4, 43A.5,
48.2, 48A.2. Khi vj tri congson di nam ngang, hoac thang dimg, cdc cong tac nay tdc dong céc tin
méu vao B0421,2,3,6,7 = 1 hoac B0049, A = 1. PLC xu 1y cép tin hiéu ra ngat ngudn ciia
nhiing cong téc 1o chinh cip nguén cho dong co, phanh co khi tdc dong dimg hoat dong clia co cu.

Bdo vé dong co truyén dong BIM.

Bdo vé an tean: St dung hai phanh dia thuy lrc xoay chiéu BBR1, 2. Haj cuén phanh nay
dugc cdp dién déng thoi vai dong co va kep chat truc dong co khi mat dién. :

Bdo vé qud 16c (bdng cong tdc luc ly tam 11): Khi t6c d6 nang ha congson ting dot ngdt
bang 115%n,,, cong tac ly tam 11 tac doéng = role trung gian BOS cé dién = aBOS = 1 =
B0047 = 0 = PLC c4ptin hiéu ngimg hoat d6ng.

Bdo vé¢ qud tdi: Bing nhiét dién trd NTC miéc tryc ti€p vao bd nghich luu INV2,
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Bdo vé qud tdi cuon phanh, quat lam mdt: Khi cuén phanh BBR1, 2 hodc quat BIM bi
qud tai ti€p diém role nhiét cha cac aptomat 28MCCB; 29MCCB; 32MCCB tic déng lam céc tin
hi¢u vao B0350, B0330, B0334 = 1 = PLC c4p tin hiéu ngimg hoat dong ctia hé théng, chi cho
phép hoat dong trd lai sau kKhi khiac phuc xong su c6.

11.7. THIET B] PLC SU DUNG TRONG HE THONG PIEU KHIEN CAU TRUC GIAN QC

Bo diéu khién lOgic kha trinh sir dung trong hé thong 12 bo diéu khién MICREX - F do
cong ty dién tir FUJI cia Nhat Ban ché tao. Do trong hé thong cdu tryc cé s¢ lucmg cdc tin hiéu
déu vao (thu thap tir cic cam bién, ngat cudi hanh trinh, cic tay diéu khién...) va s6 luong céc tin
hiéu ra (cﬁp cho céc role, cac cﬁng tic to...) 1a réit I6n nén hé thong st dung mot mang PLC cue bo
bao goém cdc modul vao / ra xir 1y tin hiéu theo so dé & hinh 11.8.

Chifc nang cua cac khdi trong so dé cdu tric mang PLC

So d6 cu triic mang PLC clia ho cdu truc QC dugc bidu dién trén hinh 11.8 vdi cic phan
tir chinh nhu sau:
708 (processor unit): Khéi xir 1§ trung tam, cé dia chi ADD = 0. Khéi nay gém cé:

- 3 modul tin hiéu vao 24 V DC, trong dé:

+ modul 1: ¢6 32 dau vao s6, dia chi WBG00 ~ WB001, duoc biéu dién trén hinh SH 72,
73.

+ modul 2: ¢6 32 ddu vio s6, dia chi WB002 ~ WB003, dugc biéu dién trén hinh SH 74,
75.

+ meodul 3: ¢6 16 ddu vao s6, dia chi WB004 duoc biéu dién trén hinh SH76.

- 2 modul tin hiéu ra, trong d6:

+ 1 modul tin hiéu ra Kiéu transisto c¢é 16 tin hiéu (0.5 A / 1 PT), dia chi WB005, dugc
biéu dién trén hinh SH78.

+ 1 modul tin hiéu ra role ¢ 16 tin hiéu (2 A / 1PT), dia chi WB006, dugc biéu dién trén
hinh SH79.

- 2 modul bién d6i tin hiéu wong ty /56 (A / D), mdi modul ¢é 4 tin hiéu
(£ 10 V), dia chi WB0G7 ~ WB014 dugc biéu dién trén hinh SHS0, 81.

- 1 modul I/ F, dia chi WB015 ~ WB022, dugc biu dién trén hinh SH66.
RM1: Khéi PLC thanh phén c6 dia chi ADD = 40, bao gém 8 modul:

- 6 modul tin hiéu vao 220VAC, mdi modul ¢é 16 ddu vao sd, duoc bi&u dién trén cic
hinh SH96, 97, 98, 99, 100, 161.

- 2 modul tin hiéu ra 220 V AC, méi modul ¢6 16 ddu ra dang 1i€p diém.
RM2: Khéi PLC thanh phén, dia chi ADD = 30, bao gém 9 modul:

- 7 modul tin hiéu vao 220 V AC, méi modul ¢6 16 ddu vao s6 dugc biéu dién trén cdc
hinh SH87, 88, 89, 90, 91, 92, 92A.

- 2 modul tin hiéu ra dang tiép diém, mdi modul ¢6 16 tin hiéura (0,5 A/ 1 PT), duge
biéu dién trén cic hinh SH93 va SH94.
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RMS5: Khéi PLC thanh phén, dia chi ADD = 76 bao gom 6 modul:

- 3 modul d4u vao 220 VAC, mdi modul cé 16 tin hiéu vao s6 ( dia chi WB076 ~ WB078)
duoc biéu dién trén cdc hinh SH138, 141 va 142,

- 3 modul tin hiéu ra, trong dé:

+ 2 modul tin hiéu ra role, mdi modul ¢é 16 tin hi¢u ra (2A / 1 PT), dia chi WB0O79 ~
WB0R0, dugc biéu dién trén cdc hinh SH147, 148.

+ 1 modul tin hiéu ra transistor ¢é 16 tin hiéu ra (0,5 A / 1 PT), dugc biéu dién trén hinh
SH149.

RM6: Khai PLC thanh phan, dia chi CH = 70, 1am nhiém vy thu thap tin hiéu tir ban diéu khién
bén phai cda ngudi van hanh, baoc gébm 2 modul tin hién vao s6 WB072 vi WB073.

RM7, RM8: Khéi PLC thanh phdn, dia chi CH = 72(RM7) va CH = 74 (RMBS), lam nhiém vu
thu thap thong tin ti ban diéu khién bén trdi ctia ngudi van hanh, moéi khéi bao gém hai modul tin
hiéu vao 24 V DC, méi modul lai bao gém 16 tin hiéu.

RM4 (graphic monitor display): man hinh hién thi bdo wang thai hoat dong cita cin truc, cd dia
chi ADD = 98.

INVI: bo bién tdn s6 1, dia chi WB100 ~ WB117, dugc biéu dién trén hinh SH18.
INV2: Bo bién tin 56 2, dja chi WB140 ~ WB157, ducc biéu dién rén hinh SH26.

Ngoai ra, viéc lién lac gifta CPU cta PLC va man hinh hién thi, bdo 16i 1am viéc va hai bo
nghich luu INVY, INV2 duoc thyc hién thong qua dutng cdp quang va qua khoi giao dién T -
LINK. Toan bd quy trinh céng nghé, chwong trinh hoat dong ciia ciu truc da dirgc lap trinh va cii
dat. Tuy nhién, ngudi sit dung ¢6 thé kiém tra, thay doi thong s6 bang cdch ghép ndi v6i méy tinh
xdch tay (LAPTOP) véi CPU ciia PLC qua giao dién cé sin RS232. Sau day ta s& ti€én hanh tm
hiéu k¥ hon vé k¥ thuér diéu khién PLC ena cdu truc.

11.8. DANH SACH CAC TiN HIEU VAO / RA CO BAN

Do 56 luong cdc tin hiéu vao s8 va tin hiéu ra 1a rat 16n nén ta chi thong ké lai mét s6 cic
tin hiéu vao / ra co ban trong hoat dong cla cau truc. Danh sich cédc tin hiéu duge trinh bay mot
cdch cu thé trong cdc bang 11.1, 11.2, 11.3.

- Bang 4.2: Danh sach cdc tin hiéu vao / ra co ban clia bé PLC trung tam 708S.

- Bang 4.3: Danh séch cdc tin hiéu vao / ra co ban cta bd PLC thanh phdn RM1.

- Bang 4.4: Danh sich cdc tin hiéu vao ra co ban cta bo PLC thanh phan RM6.

- Bang 4.5: Danh sach céc tin hiéu vao / ra co ban ca bo PLC thanh phan RM7, RMS.
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Bang 11.1. Cic tin hi¢u vao / ra cua khéi PLC trung tam 708S. Dia chi ADD = 0.

. . Mirc dién Vi tri Loai tin . . .
Piachi | IO ap ban vé hiéu Y nghia Hoat dong
Dit ligu déng bo 16¢ do
Boco ! 24VDe | SH72 t3i chinh bi 16i
Dit liéu déng bo téc do
BOO1 ot nt nt ti chinh binh thudng.
Dit liéu déng bo 18c do
BOGO2 . It at 13 chinh 13 bit, O bit
+BOOOF phét hién vi trf
Téc do di chuyén xe
BOC10 nt nt 73 con bi 16i.
Téc d6 di chuyén xe
BOO11 nt nt ni con binh thudng.
BOC12 ot ut . Dit liéu déng bé téc do
+ BOOIF . xe con 13 bit, 0 bit
B0020 I 24V DC 74 Dir ligu dong bo téc do
nang ha congson bi 16i
Dit liéu déng bo 16c do
B0O21 nt nt nt nang ha céngson binh
thudng.
Dit ligu ddng bo téc do
BOO22 nt nt . nang ha
+ BOOZF n congson
13 bit, O bit
Dat lai dit liéu déng bo | Téc dong khi
BOO30 nt nt 75 ¢ do nang ha hang. an nat 26C8
Dar lai dit liéu dong bo Tac dong
BO031 nt nt nt t6c do di chuyén xe khi an mit 27
con. CS
bit lai dir liéu dong bo . gn .
B0O032 I 24V DC 75 tdc dé nang ha congson Téc dong khi

an nut 28 CS
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i Nt an bat ngudn diea | Tac dong khi
Buo34 | nt t t khién An niit 20 PB
< Niit n tét nguoén dicu | Tée dong khi
BOO33 nt nt ot Khien An ndr 21 PB
Tac dong khi
BOO36 nt nt nt Dinh dar lai sy co fin nail 22 PB
Tdc déng khi
BOO37 nt n it Chuyén ché& do hién thi | &n nit 23 PB
Tac dong khi

o 1 o s s xouy céng

B0039 e i nt Cong lac chon che do |4 5 g

thay cép (11 chinh ) N

g trén bang

di¢u khién

Tic dong

xoay cong

BOO3C tic 32CS

Ché do van hanh quat “.”?n t')a!‘."hg

t 75 théng gid budng may dieu khien
" ’ (tw dgéﬁ - ban gta :)' Téc dong khi

7 aeng glay, xoay cong

1ac 33 C5

BOO3D rén bang

diéu khién.

oo | Khihanvi

BOO3E 1 24 VDC 75 bicu hoa]?gf“g dienbl | 1hqr e

& dong
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Kié¢m tra nguén diéu

BOO3IF nt nt nt Khién
Bdo dong bang /O Téc dong khi
B0O040 nt nt 76 trong cabin diéu khién ER1 tac
phu dong
. Téc dong khi
R0041 nt ot ot Cj;p neuon 22?}’ /:f déng 181
cho cic van dién MCCB
Ditng khan cap (hop lfgig%l}\‘%é{zhl
BO042 nt nt nt diéu khién niang ha (57 - ‘2[))
congson ) e ges
mat dién
Tac dong khi
: Nut dimg khan cép phia | role EMS3
B0043 I 24VDC 76 b song (57 - 3D)
mat dién
Téc dong khi
Nit dirng khan cdp phia | role EMS4
BO044 nt nt nt b&r song (57 - 4D)
mdt dién
Tac dong khi
BO04S nt nt nt Dimg khén cdp tai EMSS (57-
budng méy 5D mit dién
Téc dong khi
Qud (8¢ co cdu nang ha role HOS
BO0O46 nt nt nt hang (58 - 1D)
mat dicn
Tdc dong khi
B0047 I 24V DC 76 Quad tée co ciu néng ha role BOS
congsen {(38-2In
mit dién
Ngat cudi khi nang l;ﬁlsiﬁlﬁfgl
B0O48 nt nt nt {moc cham dinh) (5% - 3D)
mit dign
Tac dong khi
' Ngt cudi khi nang rale BELS
BO049 n ot ot congson (58 - 4D
mit dién
P e Tac dong khi
Ngat cusi khi ning ;
BO04A nt nt ot céngson role BELS]
’ (58 - 5D}
mit dign
Npit cudi hanh trinh di l; ‘";‘fedi’r]ﬁl;?‘
BOO4B nt nt nt chuyén xe con ( phia

bd song)

(58 - 60
mdt dién
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Tac déng khi
. Ngat cudi hanh trinh di | role TELS2
B004C I 24VDC 76 chuyén xe con phia bat (38 - 7D}
mat dién
Tac déng khi
_ Dimg khén cép tai role EMSS
BOO4F nt nt nt budng dien (57 - 6D)
mat dién
Bura tin hicu
e cdp nguén
BOO50 8] nt 78 Transisio Van d,n‘m tur chot cho role R7
cangson -
cdp dién cho
van dién tir
Cdp ngudn
RN . chorole RS
B0Os2 nt nt nt Transisto Van dién t".r ph;mh 1ol cip ngudn
nang congson -
cho van dién
tir
Cip ngudn
Van dién tir kep cho role R3
B00S4 nt nt ot nt ray phia b¥ song | cdp dién cho
van dién tr
Cap ngudn
Van dién tir kep ra cho role R2
BO0SS 0 24V DC 78 nt T W Kep ray cAp nguon
phia bii L
- cho van dién
1ir
Ciap nguodn
bt lai cam t6c d6 13 cho role
BOOsD nt nt nt nt chinh HPS]
(72-1B)
Cap ngudn
Dar lai cam t5¢c do di cho role
BOOSE nt nt nt nt chuyén xe con TPS!
(73-1B)
Cép ngudn
BOOSE nt nt ot nt Dat lai cam (e d$ nang cho role
ha céngson BP51
(74 - 1B)
Bat tat dén
i oo P xanh 20 PL
B00S0 24V DC 79 Tiep | Chithibat ngudn didu | o7
diem khién . s
thi ngudn
diéu khién
Bat tat den
Ti& Chi thj bat ngudn cho xanh 21PL
BOO61 24 VDC 79 P € ciu nang ha hang va [ (79 - 1D) chi
diém . P . p
di chuyén gian thi nguén
diéu khién
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Chi thi bat ngudn cho

Bat. tat dén

co cdu di chuyén xe xanh 22 PL
B0062 nt nt nt nt L chuy (79 - 2D) chi
con vanang ha . .
congson th} ngu@p
di¢u khien
e s Diéu khién
BOOG3 | nt nt nt nt Chi thi bdo I6i den 23PL
(79 - 2D)
. s Diéu khién
BOOG4 | ot it a | Chuthiblo dmgkhin | e 6 24pL
P (79- 3D}
Diéu khién
Tigp Chi thi:" Quat thong dén tring
BOOGS nt nt nt diém £16 dang chay” 25PL
{ 79- 3Dy
Diéu khién
ROOG6 o 24 VDC 79 T}f:p Chi l‘hlg ba;E quat rlhong den xanh
diém 216 budng may 30PL
{79- 3D)
Diéu khién bat dén Cép dien cho
BOOGA | ot nt nt nt o maton role MLT1X
£ (79- 5D)
. oo s Ngit dién
BOO6B nt nt nt nt Dxeuéihlu: [‘:I den cip cho role
Gngsol MLTIX.
s ca v s Cap dién cho
BOOGC | nt nt nt Diéu Khien 53t den 1 gje MLTIX
(79 - 6D}
i ged a as Ngat dién
BCOGD m nt nt nt Dleu;;}fg;‘“ dén cép cho role
A MLT2X
. o as | Capdiéncho
BOOSE | m nt nt nt Dl;t’r ;“C‘Egnbgjmgh“ rale MLT3X
; (79 -7D)
. CA sl .| Capdign cho
BOOGE | © 24 VDC 79 Tiep | Dicukhienbat den pha | e gy o3y
d.ém dudi chan cau ruc
(79 - 71}
- - £ - . Ngd[ dléﬂ
BOOGF | nt t at [ e Khien 1 den pha | 4 cho role
Hehan cad e MLT3X
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Bang 11.2. Cic tin hiéw vao / ra co ban cia khéi PLC thanh phian RM1 (dia chi ADD = 40)

Dia K i Vi tri Loai tin - - .
chi /O Mitc dién dp ban v hicu Y nghia Hoat dong
. P . .z Xoay cong
BO40D | 1 220V AC 9% Tiep Kéocdpiheochicy 1 .0 eg g
diém nang hang o .
nic Hoist
Xo’ay cong
BO401 ot at ni ot Kéo cdp tl}eo chigu ha tac l('ff.
hang xuéng nac
Lower
s s e Xoay cong
B0402 nt nt nt nt bicu khlEI} AC CORUCN | 120 2CS len
ra phia trutc -
nac Toward
. g . Xoay cong
BO403 nt nt nt nt Picukhuen xe condi |20 50 v
nguoc lai .
nac Reverse
Piéu khién cap Xoay cong
BO404 nt nt nt nt congson theo chiéu tac 3CS sang
ning congson nic" Up”
biéu khi¢n cap Xoay cong
B0405 nt nt nl nt congson theo chiéu ha | tac 3CS sang
congson nic "Down”
Ticp Van hanh di chuyén Nhan cong
BO40C 1 220V AC 96 diém gian sang phai e 3IPB
BO40D ot nt at nt Dieu }fhwn di Cfll.])'én Nllan cong
pidn sang trat tac 4PB
Bit nguén diéu khién Nhin cong
BO4LL nt nt nt nt tai cabin phu tac 15BLS
: A A Lp Nhan cong
B0412 nt nt at ot Tat ‘t‘g.”",”b‘.""”hlfh“‘" tic
ai cabin phu 14 BSL
Dicu khién nang Nhén cong
BO413 nt nt nt nt congson tai cabin phu tic 12BSL
Bo4l4 | e nt at ot Diu khién ha congson | P4l cong
i i 1acl3 BSL
Dirng van hanh néng ha o
. s * | Nhan cong
BO415 nt nt nt nt congson taj cabin phu tic 13BS
Khi cic han
B0421, Ditng cudi khi nang vi 48.4 va
Bo426 | ™ n nt i céngson 48A4 thc
dong
Khi céc han
B0422. Tiep Dirng cudi khi ha vi 48.5,
B0427 L 220V AC 96 diém congson 48A.5 tic
dong
Tiép Diéu khién bs chinh | Cap dién cho
Bodec | 0 n 109 diém heu role S1X
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s aes . Cap dién cho
Be4aD nt at nt nt Ngli;?gndgr:l Plf&};? bo role INVX
(109 - 6C)
Reset lai bo bién tan Cip dién cho
BO4GE nt nt nt nt PWM role RST1
Chi thi bat nguén chinh Pon do
B0470 ot nt nt 110 clia co cAu nang ha Ml <o
153BSL sdng
congson
Chi thi tat ngudn chinh Pén xanh
B0471 nt nt nt nt cua ccfncau nang ha 14BSL sdng
céngson
Lo . ben do
B0472 nt nt nt nt Chi thj nang congson 12BSL séng
e Pen do
BO473 nt nt nt nt Chi thi ha congson 13BSL séng
B4760 | © 220V AC 110 T hi thi dime khdn cap | P d0 1751
diém sdng

Bang 11.3. Cic tin hiéu vao / ra co ban ctia khéi PLC thanh phin RM6 (thu thap tin hiéu tir
ban diéu khién bén phai)

. Miic .
Dia .. Vi tri Loai tin - s
chi vo d;;-’]" bén vé hiéu Y nghia Hoat dong
BO700 9 M hod tuyet dgi 8
I 131 bit d€ diéu khién
vbe t6c do ti han
BO707 : g
M3 héa wyet doi 8
BO?OS bit d€ didu khién
; o m o t6c do di chuyén
BO7F < Ch
gian
Téc dong dua tay trang
. Tin hi¢u diéu khién dieu khién vé phia
BO710 At nt 132 theo chi€u ha hang trudc
Tin higu diéu khién | .., . N
BO711 nt nt nt theo chiéu nang T?}C dQn% du'i ta)’lr.fmg
N diéu khién vé phia sau
hang
. F Tac dong khi dua tay
BO713 | nt nt Dichuyéncantrge [ " fien khidn vé
sang phai ) ..
phia phai
BO714 A At ot Di chuyén c?}l truc Tac;;déng_glua tay trang
sang trai di¢u khién sang tréi
Diéu khién di y .
B0O715 nt nt nt chuyén cén truc tai Tdc dong khi xoay
o - 7CS
cabin chinh
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MUC LUC

Trang

Lén ndi deu 3

Phdn {: CO SO LY THUYET VE CAN TRUC - CAU TRUC TRANG BI
CHO CANG BIEN

Chirong 1. KHAT QUAT CHUNG VE CAU TRUC - CAN TRUC
1.1. Phan loai cdu teue — can truc

I.1.1. Phén loai theo trong tai nang chuyén hang hoa

1.1.2. Phan loai theo dic diém cong tic 5
1.Z. Nhitng dac diém co béan clla hé truyén dong dién cdu true va cdn truc 14

Chigng 2. CO SO LY THUYET TINH TOAN CHO CAC g CAU CUA CAN TRUC -

CAU TRUC

2.1. Béng hoc téng qudt clia cdu truc 17
2.2. Phuonng phdp tinh todn mémen can. liuc can cha céc co cdu va tinh quy déi mémen

can lue can vé truc dong co 17
2.3. Tinh quy d6i do ciing véu céu clia cdc co ciu trong hé truyén dong ciu tryuc -cén truc 22
2.4. Tinh quy d6i mémen quan tinh va khai lugng quan tinh cla cde co cdu 24
2.5. Pac tinh mémen trong qud trinh qua do 20
2.6. Sy phy thuoc gilta moémen dong véi thai gian qud trinh khéi deng ' 29
2.7. Sy qud 1ai cuia cdc phan 1 trong céc od cdu clia c4n truc trong qué trinh qué do 32

Chiong 3. CO SO LY THUYET TINH TOAN THAM 86 DONG HOC CUA CAC
CO CAU NANG HA TANG CUA CAU TRUC - CAN TRUC
3.1. Tinh todn tham s6 ca ban clia truyén dong co cau nang ha 37

3.2. Pdng hoc clia co cdu nang ha

3.2.1. Phy tai dong cla co cdu nang khi cdn cing tuyét doi 38
3.2.2. Phy tai dong 6 tinh dén sy bigh dang ca can truc kim loai 40
3.3. Mé hinh nhan dang momen can co cau nang ha hang cho céan tryc 44
3.3.1. Khéi qudr 44
3.3 2. Mo hinh nhin dang momen ¢an cta co cau nang ha hing 45
3.3.3. Dac tinh mdmen cdn ¢lia co cdu nang ha hang 45

Chicong 4. CO SO LY THUYET II’\III TOAN DONG HOC €O CAU DI CHUYEN
CUA CAN TRUC -C AU TRUC

4.1. Tinh todn déng lye hoc co cdu di chuyén cia cdu truc 47
4.2. Lyc ¢én di chuyén cta cin truc 49
4.3. Déng hoc cia co cdu di chuyén 55

4.3.1. Phu tdi durgc treo trén day ngan 55
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4.3.2. Khi cé su léch clia tai trong hing hod theo phuong thang dung
trong qua trinh qua do
4.3.3. Khi tai trong dudc treo bang day c6 d¢ dai ddng ké

Chitong 5. CO SO LY THUYET TINH TOAN CO CAU QUAY CUA
CAN TRUC - CAU TRUC

5.1. Tinh todn co cfu quay cha cdn truc
5.2. Dang hoc cla co cdu quay
5.2.1. Phu tai 1éch khoi phuong thing ddng khi can quay theo phuong nam ngang
5.2.2. Phu tai dong trong cd ciu quay
5.3. M6 hinh nhan dang mémen can ¢o cdu quay cho ¢an tryuc
5.3.1. Khai quét
5.3.2. M5 hinh nhan dang momen can ¢la cu ciu quay
5.3.3. Dac tinh mémen can cua co ciu quay

Chiong 6. CO SO LY THUYET TINIT TOAN PONG LUC HOC €O CAU THAY DOI
TAM VGI CHO CAN TRUC - CAU TRUC

6.1. Pong luc co cdu thay déi tdm vdi ( Co can nang ha can)

6.2. Bong hoc clia co cdu thay déi tam vdi

6.3. Mo hinh nhan dang momen cin co c&u nang ha can cho cén truc khi thay d6i tdm véi
6.3.1. Khai quit
6.3.2. Mé hinh nhan dang mémen can cla ¢o cdu nang ha can
6.3.3. Dac tinh moémen cdn cla ¢o cau nang ha can

Phin 2: TRANG BI PIEN - PIEN TU VA TU DPONG HOA
CAN TRUC - CAU TRUC PIEN HINH
Chirong 7. KHAL QUAT VE 11E THONG DIfU KHIEN TRUYEN DONG DIFN CHO

CAN TRUC- CAU TRUC
7.1. Khdi quat vé cdc véu cu cho he thdng diéu khién truyén dong cau truc va cln truc
7.2. Céc hé truyén dong dién cho cau truc — ¢an tryuc
7.2.1. Khii quat
7.2.2. Cau triic chia he truyén dong dién
7.3. Cc dang dac tinh cd tfinh cla hé truyén dong dién diéu chinh t6c do cho cée co cau
chinh clia cén truc — ciu truc
7.3.1. C4c dang dac tinh co tinh‘cla hé thong truyén dong dién mét chiéu cho
cén truc —cilu trye
7.3.2. Céc dang dac tinh co clia hé thdng truyén déng dién bang dong co khong
déng bé rdto 16ng sdc cho cén truc — céu lruc
7.3.3. Cdc dang dac tinh co cla h¢ thdng truyén déng dién bang dong co khong
déng bo roto day quén cho cdn truc — cau tryc
7.3.4. Cac dang dac tinh co clia he thong didu khién 16¢ do truyén dong dién cic
ca ¢iu chinh cho ¢in truc - cdu truc sit dung phu tai dong
7. 4. Cdu tric diéu khién hé théng truyén dong dién diéu khién chuyén dong cho
cin truc - cdu truc
7.4.1. Dac diém chung
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7.4.2. Cau tric diéu khign cac hé théng diing cong tic to - role

7.4.3. Cdu tric diéu khién cdc he théng dung phy i dong

7.4.4. Cau tric diéu khién cdc hé theng ding PLC - bo bi¢n tdn PWM c¢4p nguén
cho déng co khong déng bo roto 18ng sée cho cdn tryc - cau true

Cluteng 8. TRANG BI DIEN - DIEN TU'CAN TRUC KONE
8.1. Gidi thi¢u chung vé can truc KONE
8.1.1. Thong 6 k¥ thuat co ban
8.1.2. Cdc quy ude chung khi doc ban vé k¥ thuat can truc KONE
8.2. e théng di¢u khién cip nguén cho cin truc KONE K4961
8.3. Trang bi dién - dién 1 didu khién co cau nang ha hang cta cin truc KONE K496]
8.3.1. Dong ¢ truyén dong cho co ciu nang ha hang
8.3.2. Chife nang cda cdc thict bi didu khién
8.3.3. Nguven 1§ 1am viéc coa so dé dién diéu khién co cdu nang ha hang
8.4. Trang bi dién - dien tir diéu khién co cauy ning ha can cla cdn true KONE K4961
8.4.1. Déng cu truyén dong
8.4.2. Chiic nang cdc phan tr trong mach dién diéu khidn co cau nang ha cdn cia
cén truc KONE K4961
8.4.3. Nguyén 1y Jam viéc c¢la co ciu nang ha can
8.5. Trang bi dién - dién tir didu khién co cau quay mam ciia cr: truc KONE K4961
8.5.1. Bong co truyén dong cho co cau quay mam
8.5.2. Chifc nang cdc phén uf trong mach diy khién
§.5.3. Nguyeén 1§ hoat déng ctia so dé dién diéu khién co cdu quay

Chirong 9. TRANG BI DIEN - DIEN TUCAN TRUC TUKAN
9.1. Gidi thi¢u chung vé can true TUKAN
9.1.1. bac diém ky thuat
9.1.2. Thong 6 k¥ thuit co ban
9.1.3. Cdc quy udc trén ban vé& hé so k§ thuat
9.2. Trang bi dién - dién tr he thdng cap ngudn
9.3. Trang bi dién - dién ur co cau nang ha hiang
9.3.1. Co cdu nang ha hang
9.3.2. Co cdu déng md giu ngoam
9.4. Trang bi dién - di¢n tir thiét bi didu khién quay mae clia cdn truc TUKAN
9.4.1. So do dién nguyeén Iy va chic nang cdc phan tir
9.4.2. Nguyen 1y hoat dong
9.5. Trang bi dién - dién tlr co cdut thay d6i tam vdi
9.5.1. Gi6i thi¢u chung va chite nang cdc phan tir chinh
9.5.2. Nguyen |y hoat dong
9.6. Trang bi dién - dién 1 co cdu quay
9.6.1. S0 dé nguyen Iy
9.6.2. Chirc nang cic phan ti
9.6.3. Nguyén Iy hoat déng
9.6.4. Cdc bao vé cila hé théng quay mam
9.7. Trang bi dién - di¢n tlf ca cdu di chuyén
9.7.1. Sa d6 nguyen 1y
9.7.2. Nguyén Iy hoat dong
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9.7.3. Cic bao vé
9.8. Diéu khién néi mang PLC trong cdn truc TUKAN
9.8.1. Gidi thiéu chung
9.8.2. C4u tric cha mang diéu khién cdn truc TUKAN
9.8.3. C4u triic chung ctia cic khdéi trong mang Profibus cla cdn truc TUKAN

Chirong 10. TRANG B DIEN - DIEN TUDIEU KHIEN CAU TRUC GIAN RTG NANG

CITUYEN CONTAINER

10,1. Khdi quét chung vé céu truc RTG
10.1.1. Dac diém, cdu tric va thong s6 k¥ thudt ctia cdu tryc gian RTG
10.1.2. Céc thong s6 k§ thuat clia cdu truc gian RTG '
10.2. Vi tri céc thiét bi diéu khién trén cdu truc RTG
10.3. He théng cap ngudn doc lap cha cdu tryc gian banh 16p RTG
10.3.1. Chiic nang céc phdn tir ciia hé théng diéu khién may phit dién
10.3.2. Nguyén 1y [am viéc so do dién nguyén 1y diéu khién may phdt ddng b
10.3.3. Cac bao vé trong so d6 dién diéu khién mdy phdrt dién cho cdu truc
10.4. He thong diéu khién cdp ngudn cho cdc phu 1ai cha cdu tryc gian RTG
10.4.1. Chirc nang céc phdn tif cha hé thdng diéu khién cap ngudn
10.4.2. Nguyén 1y hoat déng cha hé théng diéu khién cdp nguén cho céc phu tai
10.5. Truyén dong dién va trang bi dién - dién tr diéu khién co cau nang ha hang ciu truc
gian RTG
10.5.1. Chiic nang cic phdn tir trong so dé nguyén 1y diéu khién dong cd cla co cdu
nang ha hang
10.5.2. Nguvén |y lam viée clia co cdu nang - ha
10.5.3. Cdc ché do bao vé
10.6. Truyén dong dién va trang bj dien - dién tir diéu khién ca cdu di chuyén xe con ciu trye
gian RTG
10.6.1. Chiic nang cdc phan tir co ban trong sd do dién
10.6.2. Nguyén 1y hoat dong cha co céu di chuyén xe con
10.6.3. Céc bao vé
10.7. Truyén dang dién va trang bi dién cho co cdu di chuyén xe cdu cau truc gian RTG
10.7.1. Chifc ning céc phén tlt co ban trong so d6 dién nguyén 1Y
10.7.2. Nguyén 1y hoat déng di chuyén xe céu
10.7.3. Céc bio vé c6 trong hé thong
10.8. Thiét bi PLC va tin hieu [/O trong hé théng diéu khién cau truc gian RTG
10.8.1. Thiét b PLC
10.8.2. Danh sach cdc tin hiéu vio ra co ban
10.9. Bo bién tin gidn tiép PWM sir dung trong h¢ théng truyén déng dién
cdu truc RTG
10.9.1. Théng s6 cua bod bién tin
10.9.2. Cau tric cia bo bién tan
10.9.3, Chirc nang cha cac cuc
10.9.4. Giac dién van hanh cia bién tan
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Clucong 11. TRANG B DIEN - DIEN TU DIEU KHIEN CAU TRUC QC NANG CHUYEN

CONTAINER

I1.1 Khéi ni¢n chung vé cu tryc gian QC
11.1.1. Khai quat vé cdu truc gian QC
H1.1.2. Céc thong s6 k¥ thuat co ban clia ho céu truc gian QC
11.1.3. Cabin diéu khién trén cdu tryc QC
11.2. He thong diéu khién cdp ngudn cho cdu gian QC
11.2.1. Chifc nang céc phén tir ciia he théng c¢ap nguén QC
11.2.2. Nguyen 1y [am viéc chia hé théng cap ngudn
11.2.3. Cic bdo v chinh cia he thing cdp ngudn
11.3. Truyén dong dién va trang bi dién - di¢n tir diéu khién cd cdu nang ha hang céu truc
gian QC
11.3.1. Chife nang cdc phin tir trong so dé dién
[1.3.2. Nguyén Iy hoat déng cila so dé dien diéu khién co csu nang ha hang
11.4. Truyen dong dién va trang bj dién - dién tir diéu khién co cau di chuyén chan d¢ cdu
truc gian QC
11.4.1. Chitc néng céc phén tir trong so d6 dién nguyen Iy
11.4.2. Nguyén 1y hoat déng ciia so dé dién didu khién ca cau di chuyén chan dé
cu truc gian QC
11.4.3. Cdc ch& d¢ bdo vé
11.5. Truyén dgng dién va trang bj dién - dién tr diéu khién co cdu xe con ciu tryc gian QC
11.5.1. Chiic nang céc phdn ti trong so dé dién nguyén Iy
11.5.2. Nguyen Iy hoat dong clla so dé dién
11.5.3. Céc ch& do bao vé
11.6. Truyén déng dién va trang bj dién - dién tr diéu khién co cau nang ha gian (congson)
cau truc QC
11.6.1. Chiic nang céc phdn tir cha co ciu nang ha gian céu truc QC
11.6.2. Nguyén 1y hoat dong
11.6.3. Cic ché€ d6 bao vé
11.7 . Thiét bi PLC st dung trong hé théng diéu khién ciu tryc gidn QC
11.8. Danh sdch c4c tin hiéu vio / ra co ban
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TRANG BI DIEN - PIEN TU VA TU BONG HOA
CAU TRUC VA CAN TRUC

PGS.TS. BUI QUOC KIIANH — TS HOANG XUAN BINH

Chiu trdch nhiém xudt bdn: PGS. TS. TO DANG HAI
Bién 1Gp - NGUYEN THI NGOC KHUT:
St bai: PHAM VAN
Vé bia - TRAN THANG

NHA XUAT BAN KHOA HOC VA KY THUAT
70 Tran Hung Pao — Ha Néi

In 800 cuén kho 19x27cm Xudng in NXB Vin héa Dan toc
Gidy phép xudt ban so 136 - 2006/CXB/ 227-06/KHKT cip ngiy 27/2/06
In xong va noép luu chiéu quy 1172006



206088

8 935048 5608382

Gia: 46.000d
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