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LOI NOI PAU

Cdu trie va cdn trie 1a loai thiét bi duwoc trang bl trong tdt cd cae nha mday sdn
Xudt cong nghiép nhue trong cac nghanh co khi, tuvén kine, dong tau vat lidn xdy ding....
Trong cdc cong trinh xay dung dan dung, xav dung cong nghiép, xav dung cdu cong....
Déc biét trong cde cdng bién, cdu truc va cdn trac la thiét bi quun trong dé boc xép
hang hod vdn chuyén xudt nhdp container. Né la mot trong yéu 10 cdu thanh ciia cdng
bién, quyét dinh ndng hec sdan xudl, mitc do hién dai ciia cdng bién...

Nhitng ndm gdan ddy do véu cdu ciia san xudt cting vai tién bé cua khoa hoe cong
nghé cdu trie va cdn truc ngay cang dupe hién dai hod. O Viér Nam hién nay véi sie
phat trién manh mé ciia nén kinh (6, cdu tric va cdn truc pgay cang tang vé 56 huong
ciing nhi mite do hién dai cria né. DE ddp ting nhu cdu thee 16 sdn xudt hai b mon:
Dién tir dong Truong Dai hoe Hang hat va Tie déng hod xi nghiép cong nghiép Trieomg
Dai hoco Bach khoa Ha nél hop tde bién soun gido trinh “Trang bi dién - dién tu, T
dong hod cdu trae va cdn truc”.

TS5 Hoang Xudn Binh(DHHHV N chit bién cang phot hop voi PGS TS Bii Quoc
Khdanh{ DPHBKHN ] bién soan gido trinh ndy.

NOi dung gido trind tap trung vae phda tich dong liee hoco cia cde co can phic
vit cho vide xde dinh cdu tric va phitony phap diéu khién cia hé didu khién, dong thot
trinh bay mét 56 hé didu khién cu thé ciia cdu trie cdn triee dang st dung trong thae (6o
Viér Nam, Nhitng van dé tinh chon cong sudr dong co hode da thi phu tdi dd duwee trinh
bay o gido rrinh” Trang bi dién dién v Tw ddng hod cde mdy cong nehiép diang clueg”
do B6 mon T déng hod bicn soan nén khéng nhdc lai o day. Gido trinh gom hai phdn:

Plran thar nhar: Phdn tich dong lice hoc ctia cde co cdu cdu e, cdin trie tein
bay trong i chwong (clhirong 1 dén clucong 6).

Plign o hai- Trang bi dién dién v T dong hod cho ede loai cdu true can truc
dién hinh trink bay trong ndm chicong (chicong 7 dén chucong 1),

Gidgo trinh dicoe dunig Tam tai liéu hoco tdp che sind vien nganh e donyg hodad. ding
theri ¢6 thé damg Lam rai liéu tham khdo cho cdo k¥ s nganh cd lién guan,

Tdp thé tde giad vin chdan thanh cam on ldnh dao va cde thay o gido hat bo mon
ve siting ho, déng gop ¥ kién cho dé cuong va néi dung cia gido trin.

Trang bi dién, dién v, T dong hod cdu true va cdn trie 1a vdn deé rong va phie
tap. Vi vdy néi dung gido trinh khong tranh khor thidw 61 Rat mong cde bun dong
nghtép, cdc ban doc déng gép v kién. Tiur gdp ¥ xin giti vé Bo mon Bién- Tw déng cong
nghiép trivomg Dai hoe Hang Hdi Viét Nam 484 Lach Tray - Hai Phong, B mdan Tw ding
hod cong nghiép CY 104 truong Pai hoc Bach Khoa Ha n¢i hay Nha xudt bdn Khoa hoc
K3 thudt 70 Trdn Hung Dao Ha néi.

Chitng 160 xin chdn thanh cdm on.

Cdc tde gid



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

CHUONG 1. KHAIQUAT CHUNG VE CAU TRUC CAN TRUC

Cdu truc va cin truc 1am nhiém vu chuyén dich hang hod, vit tu, thi& bj tit chd ndy sang
chd khac. Thi dy trong xay dyng cong trinh céng nghiép cdu tryc nang cic thiét bi cong nghé tir
mit d4t lén cao dé ldp rdp thanh mot day chuyén san xuflt. Trong nha may luyén kim ciu trye vin
chuyén cuén thép, phoi thép hoac c4c thing kim loai néng chay dé vao khuon diic... Trong cic nha
may co khi cdu truc van chuyén cdc phoi gia cong dé ga 1ap 1én mdy hay vin chuyén céc chi tiét
dugc gia cong xong dua sang cong doan khic. Trong céc cang bién: cdn wyc bée dd hang tir wén
tau xuéng kho bii hay van chuyén hing hod xudt khéu tr kho bii xuéng tiu, van chuyén céc
container, cdc mdy mdc xuit nhap khdu qua duong bién. Nhu vay cdu truc va cén truc gidp cho
con nguoi co khi hod, tu ddng hoa khiu boc x€p 1am giam sic lao dong, tang nang sudt va chit
lugng.

Diéu nay cho thay trong b4t ky Iinh vuc san xuft nao cling ¢ tham gia cdu truc va cén truc.
Vitinh da dang ciia né nén ciu tao clia cdu truc va cdn tryc ciling rat khic nhau. Tuy nhién ching
c6 dac diém va cdc cd ciu chung, thi du: cdu truc thudng c6 ba co cdu: co cdu nang ha, co cu dich
chuyén doc, co cdu dich chuyén ngang v mot s8 ¢o cdu phu dé 14y va giit hang.

Cin truc thuomg c6 nhiéu co cdu 1am duge nhiéu nhiém vu khdc nhau, cu thé c¢6 co ciu
nang ha, co cdu quay cén, co cdu thay ddi tAm v6i, co cdu dich chuyén va cic co cdu phu,

1.1 PHAN LOAI CAU TRUC, CAN TRUC

1.1.1. Phdn loqi theo trong i naing chuy&n hang hoa

a) Cén truc, cdu truc c6 tai trong nho: Trong tai nang chuyén tr 1 — 5 tan.

b) Can truc, cau truc ¢d tai trong trung binh: Trong tdi nang chuyén tix 10 — 30 tdn.
c) Cén truc, cdu truc cé 1ai trong 16n: Trong tai nang chuyén tir 30 — 60 tdn.

d) Cén truc, cdu truc ¢ tai trong rit 16n: Trong ti nang chuyén tir 80 — 1200 t4n.

1.1.2. Phén loqi theo dac diém céng tac

1. Cén tryc chan dé hay cén goi 1a cén cdu chan dé

Cén truc chan d€ dugc trinh biy trén hinh 1.1, ¢6 cdc co cau chinh: co cdu nang ha
hang, co cdu nang ha cdn, co ciu quay (co cfu quay mam), co ciu di chuyén chan d&. Cin
truc chén d€ c¢6 kha néing bdc x@p hang rdi bang giu ngoam nhu hinh 1.2, béc x€p hang
hod trec trén mdéc cian tryc, b6c x&p container...



Hinh 1.2. Cdn cdu chdn dé béc xép hang roi bang gdu ngoam

2. Can truc 1ap dat trén céng téng ndi
Cin truc cang lap dat trén cong tong ndi trinh bay trén hinh 1.3, loai nay thudng c6

trong tai nang 16n, ding dé nang ha cdc cdu kién, phu ting cho nganh lip mdy dugc van
chuyén bang dudng thily ma cdc cdn truc chan d€ khong c6é kha nang bdc x&p. Cic cang
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bién thudng trang bi loai cdn truc nay vdi s6 lugng khong nhiéu, nhung tinh co dong clia
n6 rat cao dé dédp ing yéu cdu cha béc x&p hang hod siéu trong, ma vin dam béo tinh kinh
t¢ trong van hanh khai théc.

Hinh 1.3. Can truc cdang ldp dat trén phuong tién thiy

3. Cén cdu - tdi hang trén tau bién

v iod

Hinh 1.4. Cdn truc trén tau thuy



Cén cdu —tdi hang trén cdc tau bién khi cap cang tham gia vao qud trinh béc xép
hang hod trinh bay trén hinh 1.4. Cin cdu trén tau thiy ¢6 cfu tao gém ba co cdu diéu
khién chuyén dong chinh: co cdu ning ha hang, co cfu nang ha cdn va co cdu quay. Su
hoat dong cua cdn cdu trén tau thay phu thudc nhiéu vao géc nghiéng cla tau trong qud
trinh b6c x€p hang hod, géc nghiéng trong qué trinh hoat dong 16n hon so véi cdn cdu
chan d¢ lap dat ¢ cang.

Toi hang trén tau thay thudng c6 hai loai: toi don va to1 kép. Toi don 12 loai toi chi
¢6 mot cdn, cdc chuyén dong clia né tuong tu cdn clu. Toi kép 1a loai tdi c6 hai cin
thudng ¢6 hai chuyén dong khi b6c x€p hang hod 12 nang ha va kéo bing wi dé dich
chuyén hang hod trong khoang cdch giita hai dinh céin.

Pac diém lam viéc cla i don trén tau thiuy dam bdo duge tinh linh hoat cao, thoi
gian dua vao lam viéc nhanh hon so véi tdi kép. Nhuge diém cla loai nay doi hoi cong
sudit dat 1dn hon so véi toi kép.

4. Xe nang - cdn cdu trén 6t6

Xe ndng va cdn cdu trén 610 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



i

Hinh 1.6. Cdn truc lap dat trén xe 616

Nhém thiét bi boc x&p hang hod nay c6 s6 luong 16n & cang bién, ching ¢6 tinh
linh hoat cao, hiéu qua kinh t&€ trong sir dung. Cic xe ndng chuyén dung nhu hinh 1.5,
thudng c6 céc co cdu diéu khién chuyén dong tuong tu cdn cdu: chuyén dong nang ha hang
va chuyén dong nang ha cén, chuyén déng quay. Cdn cdu trén 616 c6 cdc co cdu diéu khién
chuyén dong chinh tuong tu cédn truc.

DPiac diém cha cdn cdu dat trén 6t6 va xe nang 1A chi yéu sir dung nang luong diu
diézen, hé thong truyén dong c6 thé bing dong co dién hoac dién - thay luc.

5. Can cdu ziczdc

Cin céu ziczic duoc trinh bay trén hinh 1.7, 1a loai cdn cau trang bi dé thuc hién
cong tdc dich vu nhu lap mdi, stra chita kho bai nha xudng va céng tdc bao dudng hé
théng cung c4p dién, cdc cdn cdu chan dé...

Dac diém cong tdc ciia cdn cdu ziczic 1a tinh linh hoat cao, gon nhe. Cdc hé thong
diéu khién chuyén dong thudng la dién - thay luc.



A A vy

Hinhl.7. Cdn truc ziczdc

6. Cdu truc trang bi cho kho bai va nha xudng

Cdu truc chay trén ray trang bi cho kho hang, cdc phan xuéng co khi duge biéu
dién trén hinh 1.8a va 1.8b. Céu truc loai ndy ¢6 cdc co cdu diéu khién chuyén dong

chinh: co c¢du nang ha hang, co c4u di chuyén xe con, co cdu di chuyén gian. Céc cdu truc
nay thuomg duge thiét k€ diéu khién tai ché va tir xa.
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Hinh [.8b. Cdu truc trong nha mdy co khi

7. Cdu truc khung déam hdp chay trén dudng ray

Cdu truc khung ddm thép dang hop chay trén dudng ray dugce bi€u dién trén hinh
1.9a va 1.9b, duge trang bi cho cang bién, cic nha mdy déng tau bién. Loai nay thudng
dugc thi€t k€ ¢6 trong tai nang 16n, 1lam viéc trong pham vi quy dinh. Gém ba co cdu diéu
khién chuyén dong: co cfu nang ha hang, ¢d cdu di chuyén xe con, co ciu di chuyén gian.
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Hinlt 1.9a. Cau truc khung ddm hép chay trén duong ray
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Hinh 1.9b. Cau truc khung dam hop chay 1rén diwdng ray



8. Cdu truc béc x&ép container

CAu truc gian banh 16p b6c x&p container dugc biéu dién trén hinh 1.10. Céc co cdu
diéu khién chuyén dong chinh clia cdu truc gian banh 16p bao gém: co cdu nang ha hang,
co cdu di chuyén xe con, co cdu di chuyén gian. Viéc cdp ngudn dién cho cdu truc hoat
dong biang diézen lai mdy phat dién déng bo. Dac diém lam viéc clia cdu truc gian béanh
16p 1a ¢6 tinh co dong, nang sudl cao.

Hinh 1.10. Cau truc banh l6p béc xép container

Cdu truc gian chay trén dudng ray bdc x€p container duge biéu dién trén hinh 1.11.
Céc co cdu diéu khién chuyén dong chinh cta cdu truc gidn banh 16p bao gém: co ciu
nang ha hang, co cdu di chuyén xe con, co cdu di chuyén gian va co ciu nang ha giin
(ndng ha congson). Dac diém cong tdc ndi bat cla loai nay 1a ¢6 tdm véi va trong 1ai nang
I6n, nang sudt boc x€p rdt cao. Puoc trang bi cho cic cdu cang chuyén dung boc xép
container.

Hinh 1.11. Cdu truc gian béc xép container chuyén dung
chay trén dwong ray
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1.2 NHUNG PAC PIEM CO BAN CUA HE TRUYEN PONG DIEN CAU TRUC VA
CAN TRUC

Phan 16n cdc co cdu cla cdu truc va cin truc dugce truyén dong bai cdc ddéng co dien
cung cdp dién cho he truyén dong c6 ba dang:

- Cung cip dien tir ludi qua cic thanh gép dién cd dinh, loai nay thudng 1a cau truc
phén xudng.

- Cung cdp dién tir ludi qua cdc cudn cdp dién, loai ndy thuong diung d6i vai cdu
truc va cin truc dich chuyén theo dudng ray trén mét d4t.

- Cung cép dién tir miy phdt diézen thudng cho loai cdu truc di dong trén 616

Mdoi truong lam viée

Phin 16n moi trudng lam viéc cila cdu truc cdn truc rat khac nghiét. Thi du trong
cdc nha may co khi luyén kim moi trudng 1am viéc cdu truc néng 4m nhiéu bui. Trén cang
bién cdu truc, cédn truc phai 1am viéc ngoai troi. Ché do 1am viéc céu truc va cdn truc la
ch& d6 ngin han lap lai, khoi déng, him thudng xuyén.

Yéu cdu vé diéu khién

- T4t ca truyén doéng cho cdc co ciu déu cdn phai diéu chinh tdc d6, luc va gia téc.
Hang hod dugce dich chuyén theo quy dao trong khong gian, cho nén thudng phai phéi hop
hai hodc ba truyén déng cing mot lic.

- Chuyén dich hang hod khong gay va dap va khong dao dong qua mite, phu tai vugt
s6 truyén dong, momen quan tinh thay ddi do thay d6i tdm vGi vi géc nang clu. Diéu nay
dan dén cdu canh bdo qué taj khi tim v6i xa va géc nang 16n. Sy bi€n d6i phu tai gay nén
tic dong kénh giffa cdc co cdu nhu ning ha quay cdu va thay déi tdm vdi.

Yéu cau vé phu tai

D61 v6i co cdu nang ha: Momen khong tdi Khi ndng méc cdu M., (15-20%) M,,
con khi gdu ngoam M, ¢& +50%M,,,. Khi ha tai do tdc dong cia luc ma sit nén phu tai sé
bién ddi tir -(15-20)% dén + 0,8M,,..

ndng

ha

Hinh 1.12. Ddc tinh phu tdi cda co cdu ndng
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P&i vdi co cdu dich chuyén, do mémen can tinh va tv trong nén, mémen can khong

1ai la :
M= (30 - 50%)YM,,, d61 vdi xe con; M= (50-55%)M,, d6i vdi xe cdu (xem hinh
1.13).
4
®
0

Hinh 1.13. Ddc tinh phu tdi co cdu dich chuyén

D61 v8i truyén dong dién cho cdc co cfu di chuyén cia cdu truc — cin truc phai
dam bao khdi dong dong cd ¢ ch& do toan tai. Dac biét mua déng khi moi trudng lam tang
momen ma sat trong cic 6 d& din dén lam tang ddng ké momen cén tinh Mc. Trén hinh
1.14 biéu dién méi quan hé phu thudc giltta momen can tinh va tdc 40 dong co: M = f(w).

M, ‘|‘
|t\
A
|_ \. o
N
| ' ©
e

0 D am

Hinh 1.14. Quan hé M = f{o) khi khéi dong déng co cdc co cdu di chuyén

Trén d6 thi ta thay: Khi @ = 0, Mc 16n hon 2 dén 2,5 1an ing vdi t6c 4o dinh midc,

D6i véi cdc dong co truyén dong cho cdc co cdu nang ha hang, mémen thay déi
theo tai rat ro ret. Khi khong cé tai trong (khi khéng tai), mémen dong khong vugt qud
(15 + 200% .My, d31 v6i co cdu nang cla can truc gdu ngoam dat té1 50%. M,,,, d6i vdi co
cdu di chuyén xe con bang (30 + 50)%.M,,, d6i véi co cau di chuyén xe ciu bang (50 =
55V Muyn.

Trong cic hé truyén dong cic co cfu cha cln truc — cdu truc, yéu ciu qua trinh
tang t6c va giam tdc xdy ra phai ém, dac biét 13 d6i voi cdc cdn truc — cdu truc thiét k& cho
nang chuyén container va bdc x€p hing hod, 1ip rdp thiél bi mdy mdc. BdIi viy, mémen
dong trong qud trinh qua do phai duge han ché theo yéu cdu k¥ thuat an toan.

Nang sudt cha cdu truc — cdn truc dugc quyet dinh bdi hai yéu t6: Tai trong cla
thi€t bi va s chu ky bdc x€p trong mot gid. Thudng s& lugng hang hod bdc x&p trong mot
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chu k¥ khéng nhu nhau va nhd hon trong tai dinh mic, cho nén phu tai cua dong co chi
dat (60 + 70)% co6ng sudt dinh mitc cia dong co.

MM,
10

0.8

-

0.2 0.4 0.6 0.8 GG

0.2

dm

Hinh 1.15. Mémen cua dong co phu thudc vdo tdi trong.

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

Do diéu kién lam viéc cha cdn truc va cdu truc rit ning né, thudmg xuyén 1lam viéc
trong ch& do qua tai, vi vay cin truc cdu truc duge ché tao ¢é do bén va heé s6 du trir cla
cdc co cau co khi 16n dé chiu qua tai.
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CHUONG 2. CO SO LY THUYET TiNH TOAN CO CAU
CUA CAU TRUC - CAN TRUC

2.1. DPONG HOC TONG QUAT CUA CAU TRYC

Céc co cdu trong cdu truc va cén truc trong qud trinh lam viéc dong va tinh déu
chiu luc va céc tac ddéng. Ta cdn tinh todn chi i€t cdc luc mémen dé phuc vu cho viéc thiét
k€ va lua chon vat liéu dam bao he 1am viéc on dinh bén ving.

‘Mé1 co cdu cua cidn truc, khong phu thudc vao chiic nang cta nd, déu duge ciu
thanh tir 4 phdn tl: Bo phan chdp hanh, bo truyén, he truyén dong va phanh; tat ca déu 1am
viec & ch€ do ngdn han lap lai. Vi vay, mac di ¢é c4u triic va chitc nang khdc nhau nhung
14t ca cac ¢ cdu dé déu c6 nhiéu diém chung theo so dé nguyén 1y dong hoc ciing nhu
theo phuong phép tinh todn,

So d6 nguyen 1¥ cla cdc co ciu chinh: Nang ha hang, ning ha cdn, co cdu quay, co
cau di chuyén chin d€, dugc trinh bay trén hinh 2.1. Cdc co cdu va khau cudi ciing 12 bo
phan chdp hanh hodc la thiét bi quan cdp lién k&t véi bo phan chdp hanh.

2.2 PHUONG PHAP TINH TOAN MOMEN CAN, LUC CAN CUA CAC CO CAU VA
- - 9 » -
TINH QUY POI MOMEN CAN, LUC CAN VE TRUC PONG CO

Tham s8 co ban clia co ciu nang ha hang la tai trong nang Q, lién hé vai sifc cang
trén cap S; quin trén tréng tdi theo biéu thic sau:

Sa = (.2+q
l'l'l.l.ll!

& day q — trong lugng cia méc va phu kién; i,va n, - ty s6 truyé€n va hiéu suit cia hé théng
rdng 1oc cua co ciu ning ha.

(2.1)

P¢é dura ra phuong phdp tinh chung cho 14t ¢4 cdc co cdu cla cén truc ta coi khau
cudi clia co cdu nang ha 12 tang tréng cé dudng kinh Dj, cap quédn trén d6 vai luc cang S;;
Co cdu di chuyén c6 khau cudi 12 banh xe c¢6 duding kinh D, va lyc cén trén né F,; Co c4u
quay c6 khdu cuéi la banh ring 16n truyén dong v6i mémen can M,,. Co cdu nang ha cén
(co cdu thay d6i tdm v&i) cé khau cudi 12 tr6ng i thay d6i tdm véi c6 duong kinh cén
D¢, luc cing cla cd cdu nang cdn tdc dong 1a S;° hoac tang tréng di kéo c¢6 dudng kinh la
D5, va luc cing cdp trén tang kéo 12 S;". Momen cin tinh duge xdc dinh cho cédc co cdu
nhu sau:

D
* Cd cdu nang ha : M, = S, 75; (2.2)
D
* Co c4u di chuyén; M, = F 7“ (2.3)
* Co ciu quay : M. =M,,; (2.4)
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Hinh 2.1. So dé cdu tric cdc co edu chinh ciia cdn tryc
a) Co cdu ndng ha hang truyén dong bing dong co dién: 1- Méc cdu; 2- puly nang; 3- Bléc ddu
cdn; 4- Cdp ndng; 5- Tréng tdi; 6- Bo truyén; 7- Dong co dién; 8- Co cdu ham. b) Co cdu thay
ddi tdm véi bing thay déi géc nghiéng ciia cdn truyén dong bang dong co dién. ¢) Co cdu ndng
gdu ngoam va thay déi tam voi truyén dong nhém: 9- Gdu ngeam; 10- Cép nang; 11- Cap dong
gdu; 12- Cap ndng; 13- Trong toi; 14- Khap Iy hop; 15- Co edu ham,;16- Bo truyén; 17- Dong co
dién. d) Co cdu di chuyén bdng banh: 18- Binh xe: 19- Duong ray; e) Co cdu thay déi tdm vai
trén cdn; 20- Co cdu di chuyén, 21- Cdp kéo; 22- Bléc cudi. f) Co cdu di chuyén bang banh l6p: 23-
Bdnh khi nén; 24-Bo truyén vi sai.g) Co cdu di chuyén bdng banh xich: 25- Xich; 26- Dia hinh sao; 27-
Khop diéu khién chiéu chuyén déng. h) Ca cdu quay: 28- Bé truyén; 29- Bdnh rdng trung gian; 30- Bdnh
rdng lon. J) Co cau quay truyén dgng bdang cdp kéo: 31- Dia léon; 32- Cdp kéo; 33- Thiét bi lam cang cdp

kéo.
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* Co cfu thay déi tdm v&i (nang ha cdn):

, D

a) Khi thay d6i dé nghiéng cliacdn: M, = §; 25 : (2.5)
DT

b) Khi di chuyén xe t3i theo cdn: M, = S;—;—; (2.6)

Néu ky hiéu n, 1a t6c d6 quay cla khau cuéi (iréng tdi, binh xe di chuyén hay phin
quay cua cin truc) tinh bang vg/ph, hiéu sudt cia bd truyén M, thi cong sudt truyén dong
cua dong co 1a:

M
Py = = W); 2.7

trong d6 M, - momen tinh bing kG.m. Gia tri nhan dugc cia cong suit ding dé lya chon
cong sudt Py, (kW), t6¢ do quay cua dong co ng4 (vg/ph), ty s6 truyén cua he thdng gilta
dong co va khau cuéi la:

1= ; (2.8)

Ty s6 truyén bing tich cdc ty s§ truyén thanh phén:

1 = ydpip
Néu hé théng ¢6 nhiéu truc truyén dong thi xdc dinh mémen cho ting truc nhu
sau:
. _ M . M M
Mf = —; My = —=% = —— (2.9)
1m, PUP KL, _

trong dé M,,M, ... N, - hiéu sudt cla ting co cfu truyén.

Tdc do cdc truc dugc xdc dinh nhu sau:
n, =nd,;; n, =ni, = ndl,; n; = NLl, = nd,L,i,.

Momen hdm trén cdc truc nhoé hon mémen chuyén dong vi ¢d su cdn trd chuyén
déng cua cdc co cadu. Khi dé moémen ham tinh theo:

M? = Mn, (2.10)
M= BN e - Mrn _ Mo,
11 1! 1112
béng thoi chiing ta ¢6:
M" .
ME Neo s

Hiéu sudt cla bo truyén:

New = MMM (2.11)
Hiéu suft cac thanh phin cla cic co cdu ¢é thé chon trong Khoang 0,93 +0,95.
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Tén hao ma sit F.,, khi co c4u lam viéc c6 thé phan thanh hai thanh phdn: Mot
thanh phin khong d6i F,, vd mot thanh phdn thay ddi ty lé véi tai F. . ta cé:

F,, =Fn +F,, (2.12)
Trudng hop phu tai nhé ¢é thé coi F, = F

™ms

Trudmg hop phy ti 16n ¢6 thé coi F,, =F,,

Néu trong tai nang 1a Fg thi trong tai toan phdn 12 F5 = Fg + F,,, va hiéu sudt nang
tai duge tinh:

Fs

— G 2.13
n E,+E, ( )

Nhu vay ¢6 thé xdc dinh tén hao ma s4t qua hiéu sudt khi nang:

Fms = ]:—:'.'.'rl-‘-j = FG(l_“l}
n n

va hiéu sudt khi ha:

—F
po= ezte Bl 1o, 1 (2.14)
F, F.An n

Nhin chung hiéu sudt n khi nang va hi¢u sudt n’ khi ha chi khic nhau nhiéu khi
hieu sudt thdp. D6i vdi co cdu nang ha, hi¢u sudt cia bo truyén co khi khi ha nhé hon hiéu
sudt khi nang (N < n). Khi hiéu sudt nang n < 0,5 co cqu trd nén ty phanh va gid tri cha n
phu thudc vao tai trong.

F,
Heé s& dac trung cho mic nap tai: K =— Fo" - tai dinh muc;
FG
Vi ta c6: F, = KE"
T6n hao ma sit duge xic dinh nhu sau:
Fms = Fn':s + Fn-:s’
F = aF" 4 bKE"
& day a va b 1a cic hé 56 khong déi.
Khi nang:
n = E, 3 K.E" 3 K _ 1
F,+F, KFE"+aF"+bKF" K+a+bK [ 2
K
Khi ha:
o P _ KEF-aBP-KbES | 2
E, +E, K Fo" K
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Khi tai trong ta dinh mien = M,,; K = L.

Do vay khi nang:

—_—

k| =
Lo l+a+b

Khi ha:
n"=1-a-b
Vi vay hiéu suat khi nang tai trong batl ky c6 thé tinh theo hiéu suit khi tai trong
dinh muac.

Khining: n = ndmM = N,.5
L+ 4
K
-2 b
Khiha: 7' =17 = ——— = n,¢&
t ha n T]rlm l—a—b nadm_
%T] %ndm

/ﬂf
80 ——— 80
L 70
60 el

60
=

iz T

20
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Hinh 2.2 [{iéu sudt cia déng co ndng rdi khde nhau

Trén hinh 2.2 cho biét hiéu sudt cla co cdu ning tdi trong bat k¥ phu thudc vao
hiéu sudt khi tai trong dinh mc n,, .

Nhu vay diéu kién lam vig¢c cua dong co s& phu thudc vio viéc nang ha hang va cic
tai 16n hay bé. D¢ nang dugc trong 1ai F; dong co phai ¢6 momen:
F,.V,
2mn

Mdc —

y.m) (2.13)
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¢ day n la toc do quay cia dong co (vg/ph); V - td¢ dé nang hang (m/ph); n- hi¢u sual
cua co cdu ddi vai 1ai trong nay.

Khi ha tai nang: Ché& d6 l1am viéc clha dong co phu thudc vao viéc tai trong cé vugt
qua duge ma st trong ¢ cdu hay khong.

Khi ha tdi nhe, khéng vuot qua dugc ma sdi cua co cdu, momen dong co phai sinh

ra la:
Mdt — Fms FG _
2rn °
1
vi: F.=F [——]J
n
_ “.V 1__V
nén: Md“:FG_G_ 1_1_1 :ru 6 1_2
2rn [ q 2rn i\ n

RS rang rang MY sé duong khin < 0.5 .
Néu K < 0,15 ddng co cdn phai tao ra moémen ham dé ¢4 19¢ do ha hang nhit dinh.

P6i vdi co cdu di chuyén va co ciu quay c6 thé tinh todn tuong ty nhu trén v cdn
chd ¥ ring khi ndng, ha cin cdc diéu kién thu duge cling tuong tu nhu khi nang ha hang,

Viéc tinh todan ché do tinh va ch&€ do dong cua cdc ¢ cdu duge sir dung khi phan
tich chuyén ddng cita cdc phdn tlr trong cdc cd ¢du cling nhu dé xdc dinh tai cua ché do
xdc lap khi van t6c cha tat ca cdc thanh phin cua co cdu khong doi.

2.3. TiNH @UY pOI PO CUNG YEU CAU CUA CAC CO CAU TRONG HE TRUYEN
pONG CAU TRYC - CAN TRUC

D6t véi mot chi tiét chuyén dong quay chiu tic dong bdi mémen xodn M gay ra bién
dang cang cua tai trong Q day cdp bién dang dai. Khi momen va iuc hét tic dong do tinh
dan hoi cha vt li¢u cdc chi tiét hét bign dang néu cdc chi 1iér dé co du dd cing.

Nguyen nhan ta dua ra hé s8 cfng ving cha cdc chi tiét 1a ty s§ gilta mémen xodn va
g6c¢ xoan dugce tinh:

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

trong d6: K - dd cing viing;
M - moémen xoan (kg.m);
¢ - goc xoin (do).
Trong co cdu truyén dong ta cdn phai tinh d¢ clng cta ting chi tiét khi ¢6 momen
hoac luc tdc dong do tai hoac déng co gay nén.
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Hinh 2.3. So dé dong lwe cua cde co cdu truyén dong
Tir sa dé déng luc trinh bay trén hinh 2.3 1a tinh dugc moémen tai cdc truc:

N¢u trén truc I phan bd moémen M, thi momen trén truc 11 ¢6 M, bang:
My = M e s
Mémen trén truc TIT La:

My = MiubysoNuan = Moty Men- Mo s
Momen trén truc n la:

M, = My,

Cdc gbéc xoan thanh phdn phu thudc vac do cing cia ciac phan ur tuong \ng trong
hé truyén dong:

Tinh géc xoan cdc chi ti€t khi dit moémen vao truc I

(PI - M[ ;(P][ = ﬁ = MIM : n = &ipnﬂllfn;
K, K, K K, 7"

1l n
Géc xoan chung do momen dit vao truc I duge xdc dinh bing tdng cAc gdéc xodn
thanh phan:

M M 1I[IT]IJII M!Il[nT'Iln
K, K K

£} n

D= Q@ Ty, =

-2 5
- M L + ll.-'iin[.-'l[ + +l]-"nrl]."n
|

K K K

i 1 n

D6 cuing chung cua tdt cd bd truyén dugc tinh nhu sau:

1 1
Ku = MI/(P = 1 1: . iz : T iz. .
— 4 _Lrl“.” + .+ _'f!‘n‘i Z _ET.I‘_T
K K, K K

n 1 13

Tinh todn tuong tu ta nhan dugc géc xodn chung do mémen tdc dong truc thif n:
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(Pn= Mn j],li._ + ﬂh_'{'.—}-—rln—:]jn-— + L = anjl_n_ (2'17)

K‘llz-'n Kilifl'n Kn—]ln 1n Kn | K l'ii:n
D6 cimg chung duge xdc dinh nhu sau:
1
Ky =M/ = —— (2-18)
M
T K-rizr.-n

Palang quin cdp 1a mat trong nhitng khdu cla co cdu cua so dd dong hoc. PO cing ciha
palang v6i do boi 1, hiéu sudt n,, do dai h, do cing coa cip E,, F,. xdc dinh nhu sau:
Sy dai ra cla palang véi tai trong Q:

Q.h
Ah = -——— 2.19
LB F ( )
Su dai ra cta cdp:
Q.h
Al = 2.20
EF ( )
Luc cang coa cap:
5= 221)
l'll }?[1
He s6 cing clia paldng quy doi dén vanh tang trong:
S E.F L F
.5 _QBR LB (2.22)
A‘I lnn-nQ'h h'lnnu
Goe quay cua tang do sy dai ra cua cdp:
2A1 2Q0.h
Ap = —/ = 2.23
v D, D.E I ( )
Momen trén tang:
D,
M, =& Do (2.24)
L, 2
Pé citng gdc cda paliang:
. D,D,E,F, _D{ET,
K= My/Ap = QD.DLEE _Dil T (2.25)

2in7,.2Q0h  4hi g,

24, TINH QUY DAl MOMEN QUAN TiNH VA KHOI LUONG QUAN TiINH CUA CAC
CO CAU

Khi mot vat chuyén dong déu tich mot dong niang d6i véi co ciu cd nhifu chi tict dong
nang:

do, s,y A
W' = ZJ‘( dt J N Zm‘[ dtJ _ E%“ﬁ N ZHMV;. (2.26)
2 2 2 2

trong do: J,, @, vd o, - tuong Ung 1a momen quén tinh, goc quay, e do goc cha vat thé bt ky
quay quanh truc cta nd (x 12 chi s8x m, s va V 1 trong lugng, duong di va tdc do dar cha vat the
bat k¥ chuyén dong tinh tién trong hé khao sit.
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Théng thudmg dé khao sat dong luong cta hé, ta phai quy d6; momen qudn tinh vé truc
dong co. Nguyén tic quy doi phai bao toan dong nang, e la:

ANGH Jw? m.V,
y N :

2~ 2 2
Tir d6 dong nang quy déi:

ZJ ~ + Y m, ; (2.28)
Pong ning c6 thé dugc tinh thong qua trong Immg quy doi cla hé théng:
o
ZJ o4 Zm

Né€u ky hiéu ty s6 truyén giita truc ndi t6c do gde ©, vdi truc c6 16c do gbe o, bang i,

(2.27)

(2.29)

+

0

V.= ro = = (2.30)

thi gid tri mémen qudn tinh quy doi c6 thé tinh bing:

J, = 3, @_ + 3 m, E—L = Z{J +EJ 231

1 d (ou Jz 12 d‘;‘ou Jz 1, l-f}m
L dt L dt

L
Ghi chii: Gi4 tri moémen quén tinh clia mot vat thé co kich thude hinh hoc xdc dinh duge tinh theo
cac céng thifc sau:

1

D2
J:G

K, ; (kg.m.s®),

trong d6: G - trong lugng vat thé bing kg, g - gia t6c trong trudng bang 9,81 m/s”, D - dutsng kinh
bang m; K,, - hé s6 dac trung cho sy phin bo trong lugng vat thé. 11e s6 K, xdc dinh theo s6 tay
tra cifu.

D6 véi cic vat thé duge bd tri nam nghiéng so véi mit phing ndm ngang va duge phan bo
trén chiéu dai (vi du nhu cdn chang han) c6 cic diém ddu va cudi nam cdch truc quay voi cdc
khoang cich lar, var, thi:

G
Vat thé c6 kich thudc hinh thép ti€t dién vudng 4 gée v6i tiét dién ngang bxb:
G
J==1b2.
2

Momen quén tinh cda 16to dong co dién vA mot s6 phén tit quay khac ¢ thé tra trong céc
s6 tay tra cGu hoac tinh theo cong thifc sau:
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2 )
126D (kg.m?)
4g

B mD?

hoac: ]

: (kg.m”)

2.5. DAC TiINH MOMEN TRONG QUA TRINH QUA DO

Trong qud trinh qud dg, hé théng ¢dn cung cdp nang luong khi gia tGc va tiéu 1dn pang
lugng trong qud trinh ham.

Do dai chu k¥ chuyén déng qua do (hinh 2.4) 13 him s6 cha moémen du do déng co sinh ra
hoac mémen du tic déng 1am phanh h3m (xem hinh 2.4a, b, ¢, d).

L Eat lan chuyén démp,

M,

M, eI

o
|

ML
ED ,: ] :
Lumm'.ﬂl]lﬂﬂ..... -.ml'[gih%ﬁ]] 4
<)
by _
l I
gmﬁT[W”ﬂ., ! T —
| T
)
H f\ ”h 2 4

a - St thay doi bdt k3; b - S thay déi mémen due dang hinh thang; ¢, e - Su thay
déi momen du theo hinh tam gidc; d - Mémen die ¢6 gid tri khong doi
bai vdi chu ky gia toc, mémen du la hi¢u s6 gilta moémen cla doéng co trong thii gian nay
vd momen can tinh quy vé truc dong cg; con doi vdi chu ky ham 1a téng cla moémen him va
moémen can tinh quy vé truc dong co.

Trong qua trinh kh&i dong:

_ d’p
MI" =M, +J, d?;gf (2.32)
Trong qu4 trinh hdm:
d*e
M) =M, -], _d-T% (2.33)

& day MET , M ff - momen kha dong va 1dm quay tryc dong co;
J, : momen qudn tinh trong quy doi tai day @, @,-
Gén ding ta coi dic tinh momen trong qué dé 12 dudng thang:
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t
Mdu‘ = i Mdu’_, + _t._ (Md\rc - Mdlfl‘ )} (2-34)

k

trong dé: t - thai diém tinh (thai diém hién tai);
1, - thdi gian chuyén dong qua do;
t, = tr- khi khoidéng; t, = t; - khi ham;

M, va My, - gid tri momen du ban diu va momen du & thdi diém cudi cla chuyeén
dong. ( Dau (+) tuong ung vai qud trinh khoi dong, ddu (-) cho qua trinh ham.

Ludt thay d6i mémen du ¢6 thé ¢6 ba kha nang nhu sau:

) My, =0 - tuong dng v6i sy thay doi gia tOc tuyén 1inh tir O dén cuc dai (hinh 2.4c);

2y M, = M, - trudng hop gia t6c khong déi (hinh 2.4d);

3) My, = 0 - wong ving vdi su thay doi gia tSc tuyén tinh tir cye dai dén O (hinh 2.4e).

O trudmng hop tha nhit (Mdud = 0) khi ma momen du 1ang dan thuong say ra khi van hanh

cd cAu nhd cac khép ly hop, trong dé luat taing mémen phu thudce viae luat diéu khién khap ly hap
va trinh do nguesi van hanh (hinh 2.5a va b).

Hinh 2.5, Ddc tinh gia téc va toc dg

a — N&i khop ly hop 1ic dong nhanh: b — Noi khép Iy hop tac dong cham: c — S thay d67 gia 16¢
v toc dg trong qud trinh khoi dong déng co khéng dong bo réto long séc, d — Su thay doi gia 16c
va tdc dé khi khoti déng dong co khéng dong bo réto ddy qudn; ¢ - Bde tinh qud dé khi dang heé
thong mdy phdt déng co

Trutng hop thit hai (M, =M, ) mdémen du khong déi \ing vdi khoi dong he thong

duge thue hién bang déng co khong déng bo ba pha (hinh 2.5¢, d), trong truding hop d) dudng gia
t6¢ cd dang rang cua img vdi su thay d6i gidt cla momen quay véi mic khic nhau clia dién uo
phu.

Trudng hop thit ba (M, = 0) tuong (g vdi viéc khdi dong hé thong bang dong co di¢n
trong h¢ may phdt dong co cling nhu bang dong co dét trong (hinh 2.5e).
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Trong qud trinh hdm dac tinh tang mémen him phu thudc vao két cau cla co cdu hdm va
ludit d1éu khién qua trinh hdm.

Phuong trinh chuyén dong trong cac trudng hgp da néu c6 thé viét nhu sau:

Pai val qua rinh khoi dong:
H TT TT __ wgqTT

d GD:IT — Mrlu + "t_‘ M.-lu Mllu : (235)

dt J t ]

0 T 0
bai vé1 qud trinh ham:

919'9;1 . M_Lli i Ml}i:_MH

= + — (2.36)
dt’ 1, 1, J,
Toc do gaéc trong qua trinh tang tée (trong qud trinh khai dong):
do. MTT' T a1
W = Pre = I odt + I——-——M““ M, Lt (2.37)
dt I ) te,
Giai (2-3 ta nhan dugc:
dp, M MDD M,
@y = o = ey g T e 2, (2.38)
dt J, 2) b,
Xac dinh quiang dudng khi khaoi dong (gia 16¢):
M M™_M™ ¢
@, = [—tdt + [ e (2.39)
i L) 2tTT

Giai (2-39) véi diéu kien ddu t =0; @ =0 va khit = 17, 0y = @, 12 €42

T TT*
Miw 2, M 3

Py = dur t du
2J, 6]ty (2.40)
Lo MI L MI-MT | MTemT
o ‘]U T 2] . TT 2JU Tr
Tir 46 suy ra:
2] o
ty, = ——————. 241
M -M;
Quang dutmg khai dong cudi cling duge xic dinh:
_ (ML MU MU MM L
Py = + 1 = t, =
27, 6J, 6J,
2MIT M 4rw? 2 L 2MIT M
= Lty Uy . — ) — = = omo 1l'u {l'uj (242)
6, MM 3 (MI+MITY
Phan tich tuong tu trong giai doan ham, 16¢ 4o géc duge tinh nhu sau:
MH' MI!' _ MH' R
W, = O, = —Lf - S (2.43)
T, 2] t,
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Chung ta xdc dinh quang dudng ham:

M 2 ML =M

= ot - R e o
P ° 2], 6]t
Vikhit = ty,©y = 0thi:
H' MH'_ H
®, = ®, - __r\h[“ — _d“_ﬁtﬂ = 0,
") 2']0
hoic:
H _ H*
(00 _ Mdu‘ Mdu tH = 0;
2],
Suy ra:
¢ = 2], w,
H H <
M:lu‘ + M:‘u
Toan b quang dudng ham:
My —M., My -My,
Py = O, - #tfi = Oty — —dﬁ-j_o_d_tH
) o . , " o (2.44)
ARG M + M 4] o 2 : Mo, +2M
= ' T : ' ST vy
M;{U +MdHII 6J0 (M:IIX "—LJIIJHLI‘)2 3 ’ (Mdu +Mdu)

Tren day 1a cac cong thic chung, cdc truimg hop cu thé tham khio & tai liéu tra ciu.

Khi phan tich cdc cong thifc & bang tra cifu cho thiy ring moémen du ¢6 dang nhu ¢ hinh
2.4d c6 thti gian khéi dong ngén nhit va gia téc 12 nhd nhat, con t6¢ do thay déi tuyén tinh. Trén
dé thi hinh & hinh 2.4¢, d dudmg t6¢ do trong thoi gian chuyén déng khong 6n dinh tao thanh mot
géc vGi dudmg ndm ngang xac dinh t6¢ do trong thoi gian dn dinh, do vay tai thdi diém bét ddu va
két thac khdi dong va hdm xay ra hién tugng gidt goi la cdc nhay bic 16¢ do, duge biéu dién bing
dao ham cia gia td¢ hay dao ham bac haj cta toc dé.

Biéu thitc biéu dién su lién he giita cic dai luong do giat, gia toc va t8c do, quing dudng
nhu sau: '
_de

T
2.6. SY PHU THUOC GIUA MOMEN PONG VOI THOI GIAN QUA TRINH KHOI DONG

@ (2.45)

Giai phuong trinh chuyén dong t6ng quit cho phép xdc dinh dugc sy phu thude giita
moinen ddng trong giai doan qud dé véi thdi gian quéa do.

D¢ gii quyét duge bai todn do nhit thiét phai biét duge moémen can tfinh M,.. Ta ky hiéu:
Mg - mémen do luc trong trudng cla tai trong hang hoa gay nénm;
My,- momen do thanh phédn cla luc trong trudmg khi chuyén déng tinh ti€n va quay cia cic
phan tir;
M - mémen can tinh khi chuyén dong tinh tién;
M, - momen can tinh khi chuyén dong quay:
M,,.- mémen ma sdt trong co ciu.
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Khi d6 gid tri momen cén tinh dugc xdc dinh theo cdc biéu thitc sau:

D6i véi co cdu nang ha:

Me = Mg+ M, (2.46)
D3&i v6i cd cdu di chuyén:

Mc = +Mpp+Mo+ M, (2.47)

D61 véi co cdu quay:
M = £ M + Mg, + M, (2.48)

Déu cong ting v&i hwdng chuyén dong trong d6 cin vuot qua luc trong trudng cia tai trong
heac thanh phén luc trong trudng cla cdn (khi nang, khi chuyén dong lén trén theo gée nghiéng).

Vi lyc can trong ¢o cu c6 thé coi ty 18 véi momen dong, nén moémen ma st M,, ¢6 thé
dua vio trong cong thic tinh gid tri hi¢u suit cla co cau.
Momen can tinh M ¢6 thé tinh théng qua luc F, va bdn kinh diém dait luc r,;:
Mcx = Fir. (2.49)

Vitdc do chuyén déng tinh ti€n cla vat thé 1a V, (m/s), ban kinh quay 1a r, (m) va tdc do

26c 1a n, {vg/ph) tvong ing v§i cling mét truc lién hé vdi nhau nhu sau:
_ 60V, 9,55V,

2nn, n

nén ta cé:
5
M, = 9,55F V, '
n

Chuyén vé mot truc bat ky O (thudng 14 truc cda dong ¢ hodc truc ¢d cfu him) ¢6 6c d6
quay n, (vg/ph) thi mémen can tinh dugc tinh bang:

v - Mo _ Er _ 95SEV, _ 9SSEV, 2.50)
© i(].-'x ??U-"x iﬂ.-'x ’?U.-'x n‘( iO}x ’?DFK n 0 ’?0.1'.\{ , -

Hoic khi tinh mémen can tinh bing t6éng cic momen can {inh thanh phan:

MC = 9,5 5 F‘( VK ,
‘ 11, T

trong do: iy, - 1§ s6 truyén giifa truc quay x va truc quay O, dugc hi€u 1a quan hé gitra 8¢ dé goc
cua truc quay O va i8¢ dd goc trén truc X; T, - hiéu sudt truyén giita truc O va tryc x.

Cong thic trén duge dua ra cho trudng hop khi luc can trong cd cdu 1a nguge chiu chuyén
dong. NEu luc can trong co ciu ciing chiéu chuyén dong (qud trinh hiam) thi trong cong thic thay
vi gid tri hiéu sudl truyén n, dira vao gid tri hé s¢ can tic 1a hiéu sudt ngugc.

Ta dua vac phuong trinh chuyén dong 16ng quat gid tri Mc va €4, theo cdc bang tra cifu.

Su 16n hao do ma st ty 1 véi moémen déng do 46 trong tinh todn thiét k& su tdn hao nay duge dua
vao cdc cong thite tinh gid tri higu sudt cla co c8u. Khi dé ta nhan duge:
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Mro OSS RN e L e e

n 0 ??D."x 1 Oix ??U-"x i ;-’x ’?fo
. . N . © nn K
Khi thay r, bang % , iy, bing n, va £ bing ;—”— K= 37”(g1é tri K cho
n T TT

X
truée), ta nhan duge:

i = 2By EV ey mak Zm“),SSQVf.ﬂnOK

nO rl[);'x ) ig."xrl{)-’XSOtTT ni i;a .rln-"xSOtTT
55 : 0,105
_ 9,552}1\;‘ 9, mevx . Z-ZJ" .
nO ??U."x n o t TT "?0_-'); t TT 1 s }?Ofx

Néu M, nhan gia tri mémen khai dong trung binh cia dong co thi khi giai phuong trinh
s€ nhan dugc thoi gian khéi dong (thoi gian tang toc):

2355 M Vey 40,1050, 3 K
n(} ’?Ua’x lx ??0.-'.!( i (2“5 1)

TT
MTT - 292 s EY
n o '?Oa’x

Mémen khdi dong ciua dong cd khéng déng bo thudng cd gid tri thay d6i vi vay khi tinh
todn thudng 14y tich phan trung binh gid tri mémen. Trong tinh todn truyén déng dién cin truc
cong sudt trung binh, momen khai dong trung binh thuong ducce xdc dinh theo cong thic sau:

y—
I

TT.TB
Md = O’S(Mdﬁu + Mcut‘ii ) M
trong dé My, M.y 12 momem dong & thai diém ddu va cudi clia qud trinh khdi dong (qué trinh
tang toc). Céc gid tri tham Khao theo sd tay tra cifu.

bl

Theo tiéu chudn K§ thuat véi J =

ta co:

dg
955 FV
E_uch_

n(] rlﬂfx
Nen néu quy vé truc dong co t4t ca cdc phdn tr chuyén dong quay va tinh tién c6 thé nhan duge
cong thic sau:

0,105n,GD’ mD’n

— — 0

C 4gMIT-M,)  375(MT -M,)

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

0,105n,mD’ mD’n

— ]

t,. = = .
o 4gM" —M,) 38(M]T-M_)
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trong d6 mD? do bang (kg.m), (M]" — M) do bang (N.m), con dom vi do cfia mD? va GD? 1a nhu
nhau.

Trong qua trinh hdm phuong trinh maé ta nhu sau:

_ M: — 9555 _ ZJ qofx Max _ Z m ’1; ’?O.fx 8‘:“ .
D."x 10.’1(
Khi thay r, bang 77 ¥« 9,55V, , Do, bAng n, va )™ = Qo = Ty (ddu am & trude
n, t, 30t,
bidu thitc ndi 1én ring gia t6c trong giai doan him 13 4m). Ta viét duoc:
9,55 I n,. o, 9,55Vin,.mrn,
_ MH = ,. Oix, _ s K —
‘ VTl Z 2 301, 2m, n’i’, 30t,,
9,55 9 55 0,105
= Z vaxnﬂ.'x - z x x D."KK B n ZJ rlo'"( K
nU H 10.".‘(

Momen dong MH la momen ham th1 th&i gian him duoc tinh nhu sau:

95-5Zm Vin, K+0,1050, 31 e

l .
L Y. TN (2.52)
‘ n o 9.55
M +__Z qU-"x

Quang dudmg trong qud trinh khcn dong (tng t6¢) va ham c6 thé xdc dinh theo cdc cong
thirc dugc dva ra trong cic bdng tra ciu.

2.7. SU QUA TAI CUA CAC PHAN T TRONG CAC CO CAU CUA CAN TRUC TRONG
QUA TRINH QUA DO

Thanh phdn moémen quan tinh co ban nhat trong cdc phan t dan dong caa cin truc duge
tao ra tr momen quan tinh cia roto dong co va cdc phan 1t dong truc vdi roto

Trong thdi gian chuyén dodng chua én dinh trén toan bd ciu triic dong hoc ciia cdc cd cdu
1ac dong cia momen duge xdc dinh theo phuong trinh chuyén dong 16ng qudt va ting hon moémen
can tinh mot gia tri M, . Do vay s€ gy nén 4p luc 1dn trong cic co cdu, dong thdi tag nén sy mai
mon 1dm hon rat nhiéu so vai that gian 1am viéc 6n dinh.

Su qud tai cua cdc khau cia cd cdu do moémen du 1a khic nhau. Ngoai ra su qua tai cang
1 thi bdi s6 ¢ cia momen khoi dong cang 1dn va hé so 1ai caa dong co a cang nho.

Ta dua vao ¢ic k¥ hidu sau day:
M - 1nomen cén (inh trén moét khau déng hoc bat ky quy déi vé tryuc dong ¢o ;
M, - momen du tdc dong trén khau dong hoc bat ky quy ddi v& truc déng cd ;

J; - momen quin tinh toan phén cla hé théng quy doi vé tryc déng co.

P61 vai mdi mot khau Judn ¢é sy can bing:

MY = 5 4o (2.53)
dt '
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Moémen todn phin phin b6 trén mét Khau :

dw,

M =M| +M_ =17 m + M (2.54)
Pdng thai ta cé:
d MT
@ _ . (2.55)
dt T,
ta nhan dugc:
M = ~J—°M;” +MZ.
I

Nhung vi;
M) =M]" -M;,
ta co:
Mx = J_D"(MIT _Nic)+lvl:_i
0
Quan hé cia moémen nay vdi momen tinh s€ xdc dinh hé s6 qud tai dong tuong déi cho
mot khau:
M M -M
K, =—=l+—-+-2—€,
M. J, Mg
Momen dong khi khdi déng dugc xac dinh bing boi s& momen kKhdi dong clia ddng co vdi
momen dinh mic & ch€ do 6n dinh:

(2.56)

MIT = )\'dg 'Mdm (2‘5?)
He sd tai cia dong co 1a ty s6 clia mémen can tinh vdi mémen dinh mifc:
M
A, o=—5 . (2.58)
de M (

dm

Mo6men M. vad M bang nhau thi:

A
M -M,

A
Ko =1+ L IR BT ,
M’ J LA

C U e
He s6 qu4 tai dong cho timg khau 1a t¥ s6 momen t6ng cita khau nay vdi mémen dinh mic
cha dong co:

KT = Mx — l;_jMdm _Mc + M; =
; M,. J, M,. M,
x x ‘])(
= jn (lus uldc)+ldu = ;_0+?\'dc[1__}g_}' (2.39)

Cho thdy ring hé s6 qua tai dong ting ciung véi su tang cia boi sd clia mdémen khoi déng
cing nhu sy tang chia hé s6 tai cia co ciu.
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Hinli 2.6. D6 thi gud tdi ciig cde khdu cria co edn
a - Hé sd qua tdi dong neong dét; b - Hé so qud 1ai dong

Trén hinh 2.6a va b trinh bay dé thi xd¢ dinh su thay déi ca K,” va K" khi hé s6 tdi « thay déi va
boi s6 moémen khai dong /?.dg = 2.

Ko T 2 i

=
N —

Lr FL—j_

. L 1 1
Row Khp Diu vio Cic ruc Piura
dong odi bd gifia cita b chabd
g truyén truyén o truyén cof
oo kchi khi khi

Hinhi 2.7 D& thi mink hoa sy qua 1di ciia bé truyén co khi trong qud irinh tdng réc
[ - Bé truvén co khi ciig co cdu nang; 2 - Bo ruyén co khi etia co cd di chuyén.

Tir d6 thi ta thiy rang, trong cdc co ciu di chuyén va quay sy giam ctia mémen qua tdi doc
theo mach ddng hoc khdng nhiéu, con trong co ¢du ndng ha su qud tai 1én thudmg chi xay ra doi
vai khau dau tién sau roto dong co.

Khi dua ra vin dé qua tai déng quan tinh trong cic khau clia co cdu chuva dé cap dén vice
1a trong hé cdn tryc — co cdu — 1ai cdc phin rieng biét cda hé lién k&t vdi nhau bing cdc phdn ti
dan héi (day cdp, truc), cho nén khi chuyén dong khong déu trong cdc phdn tir cda hé xudt hién
cdc dao dong dan héi nhd, trong mat vai trudng hgp din dén su tang tai dang ké cho cdc khau cha
co cdu va truc, con trong trudng hop céng hudmg c6 thé dan dén sy cd.



Ta thiy rang v6i su xudt hién qud 1ai do quén tinh xdy ra khi ¢6 moémen du cho dong co
hoac cho co cdu him chi yéu trong qud trinh qua do. i

Phan tich su lam viéc cha co cau khi ké dén luc qudn tinh, luat thay 61 momen du nhy
sau:

M, = {Mdu + ;t- M,, -M,, )} (2.60)
%

dday: t- thoi diém hién tai ;
1, - thoi gian chuyén dong khong dn dinh: t = t, hodct = ty;
M, vaM - gidtri momen du & ddu va cudi thoi gian chuyén dong khong &n dinh.
Luat thay d6i khac clia mémen chuyén déng v momen du c6 boi vi :
M, = M.+ M, , phan tich sit hoat dong ciia hé thdng nhu hinh 2.8 thu dugc:

i
1) MI = MMax'_';
a
.
1N M, = MMa‘sm-‘—t—;
20,
1—cos1ttt—
11 W= M

M Max
2
V) Mw = MMax(l_'e-kt);
M
M

. Tt
= MY sin—~——

¥ Max

V)
T

VI v, = const;

d day: t, — thoi gian ting momen tir 0 dén cuc dai;
t - thoi gian hién tai.

Néu tinh todn hé thong cé hai khéi luong nhy & hinh 2.8b mét bac ty do tuong ing ¢6 J,
va J, lién he véi nhau véi hé 58 ndi cimg C,. O day J, 1 mémen quan tinh cda roto ddng co va cic
chi tiét n6i vdi roto; J; - momen quan tinh cdc phin tir con lai cda hé thong. Khi J, nhan momen
Muae J; nhan moémen can M, tién banh gidi phuong trinh vi phan mo ta chuyén dong cilia he
thong dé xdc dinh gi4 trj tai (moémen) tic dong dén phén tit dang xem xét cla heé théng.

Moémen dong 16n nhat xac dinh nhu sau:

M:m = —-LMMade , (2.61)
I+,
¢ day K, 1a hé s6 dong dugc xdc dinh boi qua trinh dao dong, gid tri clia hé s6 phu thude vao su
tdng ciia mémen chuyén dong va thoi gian 1, cla sy ting momen chuyén dong trong chu ky dao
déng tu do cua he thong T, hodc tuong Gng véi thoi gian tang tdc t hoac thdi gian ham t, cua
chu ky dao dong tu do cua hé thdng.

T = n JJ,

o ) =0 (t ) =0
=N 1) (t/Ty) (tr/Ty)
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D6 1én cha hé s6 K, phu thuoc vao diac tinh ting momen phit dong (moémen chuyén
déng), duge dua ra rong bang tra citu,

Pubmg cong gia tri K, duoe xdy dung trén hinh 2.8c. Ta nhén thiy rang khi mémen phér
dong thay déi bat k¥ thi he sd Ky déu nho hon 2. Trén cde duong cong [ - IV sy sai khac nhau
khong lém, con khi (t/T,) > 2 thi K, ¢6 gid tri gdn bang 1,1. Phu tai déng [6n nhét khi cé dao dong
v6i hé s6 K, bing 2, khi ma (t+/T,) 16n hon 0,5 thi momen du trong chu kj phdt déng khong déi.
Trudng hop nay tuong (mg vén st dung dong co khong dong bb.

Vi vay sau nady khi phan tich tai dong cha timg co ciu nén dé€ momen du khéng doi trong
chu k¥ chuyén déng khong on dinh (khi khdi dong ciing nhu trong qua trinh ham).
M

mx

Ko =f(A=t_/T=t fT)

<)
Hinh 2.8. Anh hudng ciia udt thay doi ciia momen déng trong qud trink
dong hoc khi c6 dao dong
a - Ludt thay doéi khdc nhau cria mémen chuyén dong; b - Hé thong c6 hat khoi hiong;
c - Gid tri ciia hé 56 dong phu thitdc vao ddc tinh thay dot mémen chuyén dong.
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CHUONG 3. CO SO LY THUYET TINH TOAN THAM SO DONG LUC HOC
CUA COU CAU NANG HA CUA CAU TRUC - CAN TRUC

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

Tham s6 co ban cla truyén dong cd cdu nang ha cin phai tinh todn 13 cong sudt, mémen,
t6c do clia dong co phuc vu cho viéc tinh chon so bd céng suat dong co.

Momen can cuc dai phuc vu cho viéc thiét ké co cau him.,
Tir d6 tinh todn dugc gidn dé phu tai d6i vdi khodng dich chuyén, t6c do va thai gian khoi
dong hiam ciing nhu gia téc cuc dai cda nd.

Pic diém quan trong ciia co cu ning ha hang 1a trong tai Q (kg), t16c d6 chuyén dong cla
hang hod 1a V (m/s) theo d6 khi biét dugc t¥ s6 truyén i, cia palang c6 thé xdc dinh dugc. Sic
cang cla cdp trén tréng toi 1 S, (kG), toc do dai trén tréng tdi 1a Vy = Vi, (m/s), dudng kinh
clia cip 1 dy va dudmg kinh cla tang quan c4p cla tdi nang 12 D, (m), thi cong sudt cin thi€t cua
dong cd phai cé la:

v SV
e = @Y, _ 5.V , (kKW), (3.1
102v,n, 102n,
trong d6: 1., - hiéu sult truyén cla bo truyén co khi;

M. - hiéu suat truyén cla paling (rdng roc).

Tir d6 c6 thé tra cifu trong s6 tay lua chon thiét bi dién dé chon dong co cu thé véi ¢ do
dinh miic 14 ny (ve/ph).

Khi trén tang quin cap dugc quin nhiéu 1dp, dudng kinh cua tang quan dugce tinh nhu sau:
D' =D, +d, (2m-1),
trong d6 D, dudmg kinh ciia tang cap; m — s& 16p. Néu trén tang dugc quin mot 16p (m = 1) thi:
D: =D,.
trong d6: D, - dudmg kinh theo tam cuia 16p cép.

Momen quay trén tang cdp dugce tinh:

M, = S°2D° . (kG.m) (3.2)

S6 vong quay cia tang dugc tinh théng qua t6c do dai cia tang nhu sau:

n o SOV
D! ’ P

Khi trén tang duge quin nhiéu 1gp thi t6c do nang dugce tinh theo t6c do cla ldp trung
binh. Cic thong s& khoi dong clia déng co va théng s6 cia bo ham phéi duge kiém tra theo
modmen tuong ing véi 16p cdp 16n nhat.

Ty s6 truyén clia bd truyén cd khi duge xdc dinh nhu sau:

. n
¢ = e (3.3)
n

4
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D¢ xdc dinh momen can thiét dugc tao ra tir cd cdu ham, khi tinh todn nhat thi€t phai ké
dén t6n hao ma st va dua thém hé s duy trit him Ky, thuéng dugc chon 1,55 1,75; 2,0 tuy thudc
vio ché dé 1am vigc cha cin truc.

Momen hdm cdn thiét duge tinh nhu sau:
MH — M rl T]M K

1M

trong d6: i, vd 'y 12 ty 56 truyén va hiéu sudt truyén giita tang quan cp cla t&i nang va truc clia
co cdu ham. Tinh todn dong hoc & trén gidp ta xdc dinh dwogc 14t ¢a cdc thong s6 cd bin cla co ciu
va tién hanh du tinh do bén cdc bd phan cia nd, cdc tinh to4dn nay 13 cdn thiét dé x4c dinh kich
thudce cla ching.

(3.4)

Pé xdc dinh cdc thong s6 dong clia co cau nang ha, cdn phai x4c dinh lyc can tinh trong
co cdu, momen qudn tinh quy ddi cdc phdn chuyén dong clia nd ké ca tdi trong va anh hudng cla
né téi su lam viéc ciia truyén dong khi khdi dong va khi him. Khi biét dugc 16c do trén truc truyén
dong, hodc tdc do khi hdm n, (vg/ph), ty s6 truyén ctia bo truyén co khi iy, ty 6 truyén cla céc
palang i,, duomg kinh tang quin cdp, tdc d6 nang ha hang thi ¢6 thé x4c dinh quang dudmg chuyén
dong cia hang hod nhu sau:

Quing dudng khi khoi donpg:

zn Dt V.
S;p = —2 =T (myhay s, = —%t  (m); 35
- 1201 7 (m) hay 5 ¢ (m (3.3)
Quang dudng khi ham:
zn DIt \Y%
Sy = Ry n s, = —=t, (m) 3.6
120i i (m) hay > y (M) (3.6)

Gia tSc clia tai trong dugc xac dinh nhu sau :

Khi khdi dong;:
2rn DT
a = ——2 (m/s’) haya = Vgftyr (m/s? (3.7
12003t (m/s”) y oftrr ) )
Khi him:
n D’
a = 2D haya = - Vgt (s (3.8)
1201 1,,t

3.2. PONG HOC CUA €O CAU NANG HA
3.2.1. Phy tdi ddng cua cd cdu nang khi cén cing tuyét dsi

Khi phan tich sy hoat dong cha co cdu nang khi cdn cing tuyét doi thi qué trinh déng chi
y€u phu thudc vao cdp nang. He thong khao sit dugc biéu dién trén hinh 3.1. Hé théng c6 hai khéi
lugng chinh: m; 13 khéi lugng cia roto, cdc phdn tif trong co cdu truyén va khdi lugng mg cha (ai
trong, he sd k dac trvng cho kha ning néi cimg.

Mo ta dong hoc clia co cau nang (xem trén hinh 3.1).
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Hinh 3.1. So do biéu dién déng hoe cia co cdu ndng

Phuong trinh chuyén d¢ng c6 thé viét nhu sau:
d’x d’x |
HT:T mGTzﬁ — k(x,,-x;) =0 (3.9)

Tur cac phuong trinh nay s& xdc dinh dugc dao dong tu do cia hé thong.

+ k(x,,—x,) = 0;

bé tim dugc céc dao dong ctia hé thong cdn thigt phai viét ciac phuong trinh lue dong hoc.
Luc phit dong chuyén dong dat vaiom 1a T, = Q+T,, ., luc cing cia tai trong Q dat vio mg (&
ddy Q nhé4n d4u 4m) nhu vay luc nay tdc dong cling chiéu vdi luc quan tinh.

Trudmg hop phé bién nhét ta xem lyc du trong thevi gian kh&i dong va hiam T,, 12 hing
s0 (Mau,, = Mdu__ )-
Ta vigt dugce:

d’x
my — 7+ k=) =T = Q+T,; (3.10)
d*x
Mg dt;a_G - k(xTT_xG) = _Q'
bat X = X1 - X va bién déi ta nhan dugc:
d’x d’x Cdix
i e oa | 31D
Mmy+m,
mTTmG
Chiing ta nhan dugc:
d? T
X+ mkx = mQ + —% (3.12)
dt? m
T
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Day A phuong trinh vi phan mo ta khau bi€n dang dan héi. Giai phwong trinh ta tim dugc
g luc d4t 1én khau d6 c6 dang:

F' = kx
Néudatmk = p’vam.Q+T/m=q,tacé:
d2X 2 .
+pix=q; (3.13)
di?

Giai phuong trinh (3.13) dugc nghiém t6ng quit:
x = Ccospt +C, sinpt + g/p’.
Néu khi bit ddu ning tai cdp & trang thai tinh ¢6 nghia la x = Q/k:

X = Q C + 4
k z

Ta tinh dugc C, :

c-Q_ a__ T

k p k.m.m

d

E’S = - pCsinpt + pC,cospt
Dokhit = 0,C, = 0,1acéd:

T
x = — —% _cospt + Q + o = Q + —Tﬂ——(l—cospt):
kmm, k km.umg k k.m.m_,
+
FF=xk =0Q + Lo (1-cospt) = Q + Tdu~—I1—]G—-—[I—cos k—(n—ll—mﬁltJ
m.m, m, +m, m._m,
Gid tri cuc dai chia P cé dugc khi cospt = -1
F,,. = Q+2T, Ze (3.14)
mg+mg;

KhimaT, = ¢Q, thi:

B, = Q(l+2p,——9—) (3.15)

G mTT

He sd Ky = 1 + 2@ymg/(mg + myp) xdc dinh tinh dong hoc 16n nhat khi nap tai cita khau dan héi,

trong diéu kién nay tai bt ddu tai thdi diém khi day cdp di cang hoan todn. Khi cospt # -1 ta cé
thé dé dang tinh luc tdc dong tai bat ky thdi diém nlo.

3.2.2. Phy tdi ddng ¢ tinh dén sy bidn dang ctia ¢én truc kim logi

Phu t4i dong tdc dong vao két cdu clia thép cita cdu truc tao nén qud trinh dao dong va gay
ra bi&n dang. Ta cdn phan tich hién tugng nay nhim tinh chon thiét bj ciing nhu co cau diéu khién
vh cdch thic van hanh.

Xét hé théng vdi ba khdi lugng lién két dugce trinh bay trén hinh 3.2.

C6 thé don gian hoa bii todn vi 1y do ring d6i vdi co cau nang ha khéi lugng mq 16n hon
rdt nhiéu 5o v6i mg vd my da quy déi vé truc dong co. D d6 ngay ca khi ¢6 dao dong manh clia
cén va tai trong ciing khéng anh hudng nhiéu dén sy 1am viéc cia dong co. Mémen quan tinh trén
truc dong co truyén dong duge tinh :



2
j :[]x +mxrx _ (3.16)
Y -2 -2
lo/x lo/x

Heé th6ng nhu & hinh 3.2, bao gém hai bac ty do, vi vay d€ khdo sdt don gidn va thuin tién
ta coi khéi luong cha tai trong mg, cha cdn my théng nhat nhu mot khoi lugng m. Thue nghiém chi
ra ring viéc don gian hod nay gay ra sai s6 khong 16n béi vi trén palang 19 dao dong tét ddn rit
nhanh.

Hinh 3.2. So dé dong hoc ctia co cdu ndng khi ¢é xét dén d6 uon cia cdn
theo ba giai doan

Ching ta khio sat qud trinh nang tai trong cho phép. Giai doan thit nhat tir sau khi ddng
dong co cho dén khi cing cdp. Thif hai tit ca cdc co c8u tham gia hoat dong cho dén khi luc trén
mdc tang tir ¢ dé€n Q = myg. Giaj doan thif ba 12 giai doan nang tai.

Dé tim céc thong & clia qua trinh dao dong, ddu tién ta xdc dinh qud trinh dao dong ty do
theo phuong phép Lagrange (3.17), ta x4c dinh duoc cac dao dong tu do cua he thong, cdn khi v&
trai bing luc (momen), thi xdc dinh duge dao dong cudng bic.

D4 viét phuong trinh Lagrange:

dw, K _ aw,

+
dt ox 2)¢
can phai biét dong ning W, va the' nang W; cia h¢ théng.

-0, (3.17)

Phuong trinh trén dugc viét trong hé toa d6 chung x cho co cdu nang <6 cic dich chuyén
Xy cla trong lugng cin my vo1 hé so cing k,.

DPong nang cua khaéi lugng my duge xédc dinh nhu sau:
2
m, { dx
w‘: :_-i(__'(_) ‘
2 4 dt

Thé nang xic dinh nhu sau:
2

W=k =X
2
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Khi dé:

W, oW,

Xy =mdxx;£ Bx =mxd2xzx;
dt dt “dt| dt dt
oW, _ 0;—@\—?\{7— =k x,.

ox X

Phuong trinh Lagrange dugc viét nhu sau:
d’x ~dx
m, dt; +k x, =0hozc dt; +p’x, =0.

Day la phuong trinh ctia cdc dao dong tur do diéu hoa. Nghiém chung cua phuong trinh ¢6
dang nhu sau:

Xxo = Ccospt+C,;sinpt = A sin(pt + &),

k
trong dé: A - bién do, p=_[—= - tdn s6 gdc clia dao dong tr do; & - g6¢ pha dau.
mK

Hang s6 tich phan C, va C, hoac A xdc dinh theo diéu kién diu:
t =0; x = 0 dxi/dt = 0.
Dé xdc dinh dugc dao dong cudng bic do Iuc P giy nén cdn xét dén gia tri khdc nhau cla
nd déi vai cic giai doan khic nhau cla qué trinh nang.

Phuong trinh chuyén dong (Lagrange) trong trudng hgp naydugce viét nhur sau:

2

m 3%k x =P (3.18)

¥ 4t

Luc P ¢6 thé tim duge & moi thdi diém t trong giai doan thi hai khi t6c do nang 13 V:

X = Vitu dx/dt = V; dixde = 0
Dang ciia phitong trinh chuyén dong nhu sau:
P = kx = KoVt (3.19)

O thdi diém t, nhdc hang len khoi mat dat (¢ = t) P = kgV.t, . Trong thti gianddé P =
mgg = Q, vi mg - tai trong; Q - trong luc.

Tu nhilng phuong trinh d6 6 thé xdc dinh thai gian cho giai doan thi hai:

t —_ mG'g
=
k. V
Doan dich chuyén cla co cdu:
g _Q
X = V[ = G = — = N
K 1 kg kg Ycr

trong dé yer - su udn cong do phu tai tinh.
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Trong giai doan thif ba:

P=Q =mgg

Khi coi cén va tdi trong 1a mot trong lugng déng nhdt m = mg + myx chuyén dong cling
v§i nhau thi phuong trinh vi phan mo td chuyén dong c6 thé viét nhu sau:

d*x

dl
mﬁ + kx, = m_g hoic d:{"K + p’x, = q.
véi:
k m m
p2=—~£; q = *—g-g = 6
m m

m, +mg
Nghiem chung cta phuong trinh (chi § x, = g/p*):

x, = C,cospt + C,sinpt + _ﬂ{ ;
d .
;{t“ = —C psinpt + C_pcospt .

Tién hanh xdc dinh cdc hing s theo diéu kien ddu: Khit = 0, su dich chuyén x¢ = yrva
tdc do dich chuyén dx/dt = V.

Thay cdc gid tri vio ta duge:

Xg = Yo = C, + %,suyra: C, = Yo — ﬂ{'-
P p
d
22y = Cp,suyra: C, = -Y—
dt p
Do do:

< = q Vi q,
x = 1Yo ——5 lcospt + —sinpt + —;

P p |%
vai p 12 tin 6 géc cia dao ddng tu do.

Tien hanh bién déi 1a c6:

V.
X, = ycospt + —{l-cospt) + ~sinpt =
] P

q A" -
= Yer| COSPt+ —; (1 —cospt) |+ —sinpt . (3.20
' P ¥Yer P
Vi
q = mG‘g _r_n_ kK = 1
pgy(,"l‘ mK +mG kK mGg
Thi:

. d'x, .
X, =¥+ Xsmpt ,Con xl“ = —~Vpsinpt .
p dt
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Vi tai & trén méc bang téng cha tai tinh va tai dong, con gid ti sin thay déi tir +1 dén -1

2z
= Q+9 dx: = Q(l—y—'gsinpt],
g dt g

nén:

Con khi sinpt = -1:

P, = Q[HE) = Q(HX‘I—-—k—‘——) = QK. (3.21)
g 44 mK+mG

Tai trén cén:

_ Q[l . 2[1 .o “k“ﬂ QK. 6
g mG mK. + mG
Cdc hé so:
Cho maéc:
K, =1+ y Ky (3.23)
g yim, +mg
Cho cin
A
K'=1+ — —-5“—-—[ +-"ﬁ‘-] (3.24)
g ym, +mg, m,

Céc heé s6 nay xdc dinh kha nang dong cua qud trinh nang cho truémg hop qué trinh ning
bét ddu 1l thoi diém khi dong cd dd quay du téc do.

Phuong phdp diéu khién cén truc kiéu ndy cd thé luén duge 4p dung, mac dii theo nguyen
téc van hinh cdn phai cang cdp nang trugc sau d6 mdi nang hang trong khl 8¢ do dong co tang
dan dé&n dinh muitc. C4c phén tng dong nang khi d6 sé giam ddng ké.

3.3. MO HINH NHAN DANG MOMEN CAN CO CAU NANG HA HANG CHO CAN
TRUC

3.3.1. Khéi quat

Diéu khién hé thong truyén dong dién tyr ddng sit dung trong céin truc hién nay thudng
duge xay dung theo nguyen tic hé kin. Tdc do cong nghe duge thiét k& nhim muc dich thdéa man
yéu cdu bdc x€p moi loai hang hoa. Diéu khién co ciu quay cin truc thudc dang hé théng quin



tinh Ién, téc do bién déi cham. Trude day k¥ thuat diéu khién con nhiéu van dé han ché, hé théng
diéu khién thwong dugce xay dung theo dang SISO, ngay nay k¥ thuat diu Khién vdi sy trg gitip
clia mdy tinh, cdc thiét bi diéu khién kha trinh PL.C di dugc tng dung ph6 bién. Thi€t bi bién déi
cong sudt phél trién vai k¥ thuat diéu khién tién tién, mo hinh toin dong co khong déng bo dugc
nhan dang va iing dung trong cdc bién tan diéu ché theo Ao rong xung (PWM). Hé théng diéu
khién x4y dung la hé théng nhiéu ddu vio ra (MIMO).

Céc hé theng diéu chinh t6c dé ¢6 tin hiéu diéu khién dugc téng hgp thuc hién theo yéu
cau cong nghé béc x€p hang hoa. Tin hiéu diéu chinh mémen cho cdc hé thong truyén dong dién
tu déng ma hé théng st dung bién tin PWM - Dong co khong dong b6, hé théng st dung phu tdi
dong - dong co khong ddng bd roto day quan hoac déng co dién mot chiu c¢d cudn néi tiép kich
tir doc 1ap nhat thiet phai dugc 1éng hop dé diéu khién moémen déng co cho cdu triic cu thé cla cdn
truc.

3.3.2. M6 hinh nhén dang mémen cdn clo cd ¢du ndng ha hang

Dua vao co sd 1y thuyét vé tinh todn cic ca cdu cdn truc di duge x4y dung. Mo hinh nhan
dang mémen can cho co cfu nang ha hang cho cén truc khong tinh dén bién dang cha cdn biéu
dién (rén hinh 3.3.

-

Conxlant Momen con dime

a -

Consta 1

Hara Juung giic

Constant 3

Hinh 3.3. M6 hinh nhdn dang momen cdn ciia co cdu ndng ha hdng

3.3.3. bdc tinh mémen ¢dn clo ¢o cdu nang ha hdng

Nhiap cdc thong s6 k¥ thuat cha cdn truc cu thé cho m6 hinh nhan dang mémen can, chay
m6 hinh nhan dang trén Matlab véi cdc tai trong, diéu kién sic gié khic nhau, ing véi géc
nghiéng nhat dinh. Pic tinh nhan duge biéu dién trén hinh 3.4, Thai gian mo phong trén hinh 3.4a
14 2.5 s va trén hinh 3.4b 1a 10 s.
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CHUONG 4. CO SO LY THUYﬁfT TipJH TOAN PONG LUC HOC
CO CAU DI CHUYEN CUA CAN TRUC - CAU TRUC

4.1. TINH TOAN PONG LUC HOC CO CAU DI CHUYEN CUA CAN TRUC

Co cdu di chuyén c6 nhitg thong s8 dic trung cho chuyén dong 1a luc can trd
chuyén dong F,, t6c d6 di chuyén V, (m/s), dudng kinh cda bdnh D, (m), va cong sudt dinh
muc cdn thiét cha dong co truyén dong la:

FV

102,

trong dé: n.., - hiéu sudt truyén cua bo truyén néi voi truc dong co, cho phép lua chon dong
co cu thé véi tde do dinh mac dong co 13 n, .

4.1)

Vi st can trd chuyén dong phu thudc vao chit lugng dudng di, nén co cdu di chuyén
cdn phai tinh todn vai cdc gia tri t6c do khic nhau.
Vi toc dé di chuyén 13 V, thi s6 vong quay cdn cho banh, hodc banh xich v4i dudng kinh
binh D, 1a:

60V
n, = {(vg/ph). (4.2)
n.D,
TV $6 truyén cha bd truvén co khi duge xdc dinh:
n ndc
1 ' 4.3)
D
Momen cén thiét tao ra trén cdc banh:
D
M, =F, —2i (4.4)

Céch tinh lyc kéo theo cong sudt dong co truyén dong duge diéu chinh bing cich
tinh luc kéo thee do bdm, bdi vi dé bidm cia cdc bd phan chd y&u cua truyén déng v mat
phing duong di, T xdc dinh bang hé s6 bim p, T = f(p) khéng thé nhod hon lyc cin chuyén
dong F,. vai hé s6 du trit bdm k¢ (k. thudng chon bang 1,2) :

k.F, < T. (4.5)

Momen quay va ty s& truyén tuong dng véi vén t6c di chuyén dinh mic trong cac
di¢u ki¢n binh thuong ciia dutmg. Doi vdi su di chuyén trong cdc diéu kién khac, banh xe
cdn phai quay véi t&c do khdc duge xdc dinh tir luc cin chuyén dong tng v6i didu kien di
cho va st dung toan phan cong sudt dong co.

Khi xdc dinh tv s& truyén va luc cdn chuyén dong cdn dé cap dén ché do di chuyén
sau:
a) Chuyén déng trén dudng 16t bing phang,
b) Chuyén dong trén dudng t6t ¢ do déc 16n nhat.
¢) Chuyén dong trén dudng x&u bang phing.
dy} Chuyén dong trén duong x4u ¢6 do ddc 16n nhit.
¢) Dudng di ¢ cic ho triing.
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Dai1 v6i cdc cdn truc nhdt thiét phai dugce tinh todn cho moi loai dudng chuyén dong ciing
nhu tinh todn cic ch€ do him. Khi tinh toan cén truc chuyén dong theo dudng ray thudmg tinh
trong diéu kién b} 12 du cho qud trinh khai thic van hanh cén truc. D& vdi cin truc di chuyén trén
dudng sdt nhat thiét phai tinh trong diéu kién duémg di chuyén theo a), b). D6i vGi can tryc di
chuyén bing banh 16p bom hoi, cin truc banh xich phai tinh t4t ca cdc ch€ do trén, trong d6 ché do
b} va ¢) c6 thé hop lai.

Khi tinh todn chuyén déng cho cédn truc cdn chil ¥ tdi mémen quén tinh cta né &
diu giai doan khdi dong vi trong lugng cla cédn tryc rdt 16n. Déng th&i phai tinh dén kha
ning qud tai cua dong co dién trong giai doan khai dong.

Ché& do ham cha cdn-truc cdn dvge kiém nghiém & dudng déc khi can truc chuyén
dong di xudng vai van tée dau qud trinh him 14 16n nhat.

Néu su can trd chuyén dong cha cdn truc trong cdc diéu kién dudng sd khac nhau

la:
F, F,, ..F.. (4.6)
thi viéc tinh toan t6c do chuyén dong va s6 vong quav cho b6 truyén déng nhu sau:
Vo 102Pn, o= 60V’ @7
’ F “ D, '
2P, 60V"
V"“:w; n" = (4.8)
E" 7D,
102P. 60V
yr = 10280, Nt == (4.9)
F D,
Ty s8 truyén cén thiét la:
" D.. .
R T TS Fo=AF" (4.10)
n, 6120Pn,
ir, =A.F’ (4.11)
ii, =AF (4.12)

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

a) Giit cho cdn truc cling vdi tai trong khong chuyén dong trén dudng déc lon nhat va
c6 su cin trd nhd nhat véi he sé dy it Fi' »~ 1,1 + 1,25;
b) Him tir tir cdn truc vdi t6c do chuyén déng 1on nhét trén dudng 16t ¢6 do dSc lon
nhit.
Né&u su can tror chuyén dong nho nhat F" 1, ty s6 truyén i, va hiéu sudt truyén
My thi mémen ham cédn thiét la:
Cho diéu kién a):
MH — WnHDkn'\d Kn .
[ H

¥ (4.13)
Cho diéu kién b):
F'D. 7,
M
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trong d6 F' = f(1;1), v6i t,; - thoi gian ham duoc xéc dinh tir quang dudng ham cho phép:

Vit
S, = 4.15
5 ( )
va gia tdc hdm cho phép:
28
a=-—1 (4.16)
tH

Su gidi han trén cha thdi gian him la do khong ¢6 sy trugt cia bdnh xe cdn truc
trong qud trinh ham.

Luc cdn gita cdn Iruc v dudng:
= () = Geey.p, (4.17)
trong dé: Gy, - rong luong cdn cdu.
W - trong lugng twong d6i cla phdn bdm clia can cdu vdi trong lugng toan phan;
p- hé $8 bdm cla cdc phin t1a di chuyén vdi mat dudng,

Diéu kién khong ¢4 sy trugt ¢6 thé viét duge:
F' = fity) < T = f(p). (4.18)

Ta thay ring qud trinh chuyén dong va qud trinh ham phu thude vao FM - sy can
tro chuyén dong va hé s6 bdm w.

T& nhitng biéu thic néu trén cho phép xic dinh tdt ca cdc thong sé cia cd ciu di
chuyén cua cdn truc tuong 10 nhu di phén tich trong tinh todn cho cd cau nang,.

4.2, Luc cdan di chuyén cla cén tryc

Luc ¢in ma cdn truc phai khdc phuc trong chuyén dong F, 13 mot ham cla trong
luc cua cdn true G, trong tai nang Q, luc can cita gié P, , cdn truc chuyén dong véi goc
nghiéng a” nhu ¢ hinh 4.1 va lue cén quédn tinh P, trong thoi gian qua do. Néu coi hé »6
can 1rd chuvén dong bing © ¢6 thé viél dugc:

F. w (G + Q)cosa + (G +Q)sine+ P, + P (4.1

Witk
Dau cong tuong dng vdi qua trinh di chuyén 1én doc, ddu irlr twong dng vai di
chuyén xuéng déc.
NE&u coi lyc can 1a tdng cédc trong luc thanh phin (G + Q)cosa, ta nhin duge dic
tinh lyc can chuyén dong riéng hay luc kéo riéng cdn cé:

F . .
= ————— =F+tge tp, +0p, 4.20)
(G +Q)cosa g P, Py ¢ '
trong d6 py. = _———(G+S;C05u =1(F,) 12 4p tuc gid tuong déi trén mot don vi dién tich cdn

truc va cia hang hod, con P, 14 quédn tinh trong ddi cia tai.

Heé 56 can © phu thudc vio loai cdn cdu va trang thdi dudng di chuyén.

Dot vai can truc chuyén dong duge trén dudng ray dac biét thi luc cdn tdng dugc
viét nhu sau:
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F = F] + F2 + F'g + F4. (4'21)

trong d6: F, - luc can khi bdnh xe lin trén ray;
F, - lyc ma sdt & ngdng truc ;
F, - luc can xuat hién gilta mat ddu va ray ;
F, - Irc can xudt hién & doan dudng ray vdng cung.

{dcosu.

N

S

l'\“\L

1

b} AN

Hinh 4.2. So dé xac dinh luc cdn trén cde bdnh cia cdn cdu

Hai thanh phdn lyc can d4u F,, F, ty 18 v&i phu tai trong hanh trinh cia cén truc,
nghia 1a ty 1¢ v6i khdi lugng cdn truc va tai trong. Thanh phédn thif ba 12 luc cén tdng cdc
luc cdn ctta cdc thanh phin ma sdt. Thanh phdn nay rat khé xdc dinh duge theo 1y thuyét.
Vi vay dé€ tinh to4n d& dang ngudi ta thudng dua vao mot hé s k, do dé:
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F = k(F, +F)+F, (4.22)

F. phu thudc vdo bdn kinh cong R cia dudng ray va dugc tinh binh quan ja
0,05(G +Q)
R
= (,0007 - h¢ 56 ma st cia banh va ray, r - ban kinh cua ngéng truc bang m, p - hé s6 ma
sdt gita ngdng truc vd banh (p = 0,1 khi s dung vdng bi diia, p = 0,01 khi ding vdng bi

tron), theo hinh 4.2 ta ¢é:

. Néu Gy - 4p luc cla banh vdi ray, D, - duong kinh ngoai clia binh bing m, f

F =%; F, =9%£; (4.23)
2 2
Do dé:
2 0,05
F =G, l:E- k(f +un+ —R—], (4.24)
Hé 6 cén tré di chuyén:
F= F, =£E(f+p.r)+%5—. (4.25)
G D R

He s6 k phu thudc vao loai bdnh va k&t cdu cha ting loai cdn truc thudng cho trong
cdc bang s06 li¢n thuc nghiém,

Goéc nghieng cia dudng ray thuong 1A a < 0,5% (tga ~ 0,01). Khi dudng ¢é chat
lugng t6t v tuong d6i bang phéng thi tga ¢6 thé gidm tr (30 - 40)%.

Luc can & chuyén dong d6i voi cic cdn truc trén dudng sit c6 thé coi nhu gém
hai thanh phin:

F = Fy + Fpy, (4.26)
trong d6 lyc can trd chuyén dong thudng cho trong cic s6 tay tra ciu.
14+0,2V?
@, = 0,00 1(0,65 + ——i-— + 0,0002\!’2] ,
4o
o v 213 (4.27)
R

trong d6: V - t6c do béng m/s; qq - tai trén truc bdng T; R - bdn kinh cong bing m.

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

Géc gidgi han 1én ddc clha dudng sit o = 1,5° (tga = 0,025). Do d6c cha dudmg sat
thudng duoc vi€t & dang phin nghin % . Khi: tga = 0,025,1 = 25%.

Tinh todn cho co cau di chuyén bing cdp duge biéu dién trén hinh 2.1d, thudng sk
dung cho cdc cdn truc ¢6 xe trugt chay doc duge kéo bang cdp:

Fc = F, + Fy + F, (4.28)
& day: F, - lyc can chuyén dong duge xdc dinh theo cong thic chung cho cdn truc khi
dudmg di chuyén nghiéng, phu thudc vio su usn cla cin (a = 1,5°, tga = 0,025 );
Fy - hi¢u sic cang cia cdc nhinh cip nang tai tic déng lén xe con, nghia la:
Fy = 8, - S;; F,, - luccan do su vong chia cidc nhanh cdp kéo nhur trén hinh 4.3a.
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TN

NN N

Hinh 4.3. So do co cdu di chuvén thite hién bdng cdp kéo
a - Tinh todn Iwc kéo khi nang: b - Khi di chuyén bdng thiét b kéo thiy lire

Stic cing cha S, va S; 1A ham cia tai hito ich, 8 luong rong roc, do vdng coa cdp va
hiéu sudt cia bldc .

K¥ hi¢u sdc cang cla cdc nhdnh cdp d€ tinh ting phédn di dé€n wéng 13i bang S,, S,,

S1,..-» 8,0, S, vOi hiu sudt cha mot blde i, ¢6 the viet:
S; = SMwS:y = S ... 8. = Snn'S = S,

Do dé:
S, -8 = Sl - M.
Mat khéc:
Q+q = 8 +Si+..+8S, = SM+1n% +...+07)
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Do dé:
+
S = Q+q

[ 1 -1
Ty + 1+ F T
Suy ra:

1__ -1
S, =8, =(Q+ ) ———
N(l+m, + 1y +...+1ny )
Nhu vay tong i - 3 cha cac thanh phdn ddu tién v€ hinh hoc sé bing:

.
1-m,
Cudi cling ta s¢ nhin dugc:
1-n)(1-1."
E, =5 -5, :(Q+q)u—h—)£—,-:]}’——) . (4.29)
M{l-1,7)

Su can trg do cap kéo vong xudng duge xac dinh nhu sau: Néu h 1a do vOng, do
vong c6 thé lay bang (0,01 - 0,02}, ¢ day [ 1a do dai cua dau cdp va g, 12 trong lugng cia
do dai ddu cdp, thi phuong trinh momen tai diém C c6 thé viét nhu sau:

L, g
qL24 qL22 uf = M
Suy ra:
an: qk gﬁ - (430]

Cap kéo xe con cdn git ¢ trang thdi ludén cang vi do sy gidn dan hoi va qudn tinh
khi kéo, cdp s& mat do cing, xe con s& chuyén dong khong déu (bi giit cuc). D¢ cdp duoe
gilr cang rong roc ddu cdp cdn duge treo dan hoi. Lyc 10 xo duge tinh:

P > 2F, . (4.31)
1{anh trinh 16 xo cdn dam bao dé c6 thé bi lai d¢ gidn dan hdi theo thai gian lam
vi¢c cla cdp, va duge xdc dinh theo dinh ludt Guka:

_2K{
EF
¢ day: EF - do ciing cla cédp ;
21 - 46 dai cap toan phdn khi xe con & phfa ngoal.

Al (4.32)

O cén true st dung be ddy thiy luc dé di chuyén xe chay doc cin ¢6 kho khén hon.
Nhung tng dung cich mic cdp da c4p, van dé duodc gidi quyét vdi quang dudng di chuyen
twong d&i dai (hinh 4.3). Néu d¢ dai dudng dich chuyén 13 /i con hanh trinh cla tay bién
2 1, thi boi s& cdn thict 13:

T

Iy = - (4.33)
0
N&u tuce trén nhanh cdp kéo 1a F, , thi luc trén bo diy thiy luc la:
- Ei,
Likh h [l

™

(4.34)
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& day n.- hiéu suit cia bo boi.

P61 v6i cdn truc chuyén dong theo dia hinh (binh xe bom khi, hay banh xich) thi
lyc can duge xdc dinh theo loai dudng ma cdn truc chuyén dong.

Cdc cdn truc cdn phai c6 t6c do d€ vugt qua cic hd triing cha mat dudng véi goc
a=15" tga = 0,268.

Phu tai quan tinh c6 thé duoc xdc dinh nhv sau:

FLJI{ = m.a (4‘35}
0 day m - khéi lugng; a - gia tdc.

Khéi lugng quén tinh cla cdn truc 14 téng kh6i lugng cha cdp truc va khéi Juong
tai trong:
G+
m, = Q (4.36)
g h
va khdi lugng cla cdc phin t chuyén dong clia dong co va bo truyén co khi m,,.

Khéi lugng qudn tinh thudng khong duge tinh todn cho cdc cdn truc dang dong co
dét trong. DSi vai cde cdn truc dang dong co dién dé€ truyén dong cho cdc co cdu dich
chuyén quén tinh cla roto va cdc co cau duge khic phuc bdi momen du ciia dong co.

Vi vay phu tai quan tinh khi chuyén dong cé thé dugc tinh nhu sau:

G+
Fup = Q

.a

Phu tai quéan tinh riéng:

G+Q . a

UH e —
g(G+Q) g

Khi ¢dn tinh todn cdc thong s6 quan tinh khong chi riéng cho can truc ma ca hé
truyén dong c6 thé lam nhu sau:

Néu momen qudn tinh phén quay cla dong co va cdc cd cdu la kJ, kg.m.s* (vdi he
s k, = 1,1 = 1,2 tinh ¢4 mdémen quén tinh co cdu ndi tdi phin quay cta dong co), dong
nang cua hé:

n!nl

2x30°°

Khéi lvgng qudn tinh m, quy déi theo khéi lugng cédn truc, chuyén dong véi van
t6c v (m/s) ¢6 thé xdc dinh 1 phuong trinh can bing dong ning cd tinh t8i t6n hao ma sit
xdc dinh bdi hiéu sudt ciia bo truyén co khi n:

W, = kJo =k]J
2

2.7 2
mTn m,v
ka =9
o000 Ty
Suy ra:
n'n’n \
m =ka kG.sY/m).
0 =RA g KOsTm)
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Khin =0,9%
n?
m =ka—— .
* 7 100v?

Phu tai qudn tinh trong théi gian ting toc:

G+Q n’ :
+kJ—— | _ 3
2 100v2 ) a (kG) (4.37)

Fo =(m + my)a :(
Phu tdi qudn tinh don vi tuong doi :

2

. _(m+my)a _a k,Ja n
Fop=-—— = =—+———. 2
G+Q g G+Q 100v?

Luc ¢an chuyén dong riéng cho cdc cdn truc thudng dude cho dudi dang bang. Vi
ty s6 truyén cia co cdu dich chuyén ty 1 thuan véi lyc can dich chuyén, ving chuyén dich
t8c do trong giai doan chuyén déng 6n dinh cin thay doi wrong khoang:

- .Cén truc bdanh hoi ~ 6,3;

- Céan truc banh xich = 5,2.

4.3. PONG HOC CUA CO CAU DI CHUYEN

Trong qué trinh qua do, chuyén déng cda co cfu di chuyén s& xuit hién phu tai
dong do su dan hoéi cha hé truyén din. Qud trinh d6 s& duge khao sat khi khong tinh tdi sy
dao dong cla taj trong treo trén modc va ca khi c6 su dao dong cila 1ai trong treo trén maéc.
Trudng hgp thi nhat twong ng vdi khong cé tai trong treo trén mdc hodc ¢ tai trong treo
trén méc vdi day treo ngin.

4.3.1. Phy téi dugc treo trén day ngdn

Trong tinh todn k¥ thuat thudng st dung phudng phép gin ding, khéi lugng cia tai
trong myg coi nhu duge néi cing vdi trong tai caa cn my. Hai tai trong dé coi nhu théng
nhdt thanh mot tai trong m. He théng khio sdt ¢é dang nhu trén hinh 4.4 gop lai con hai
loai khai lugng, khéi luong m quy vé bdnh xe, khéi lugng cla réto vh cdc phan tir quay
clia ¢o cdu my ciing quy vé binh xe. Cdc phin tr ghép ndi co khi nhu cédc truc, cdc khdp
dan héi 12 cic khau dan héi vdi d6 cing chung ky. Tai thdi diém t, dich chuyén khéi lugng
M+ 12 X1, dich chuyén khéi lugng m 14 x.

Phuong trinh chuyén d6ng dugc viét nhu sau:

d’x
e (x, —xK,, =0 4.38
M=y (x, —x)K, (4.38)
4+ {x_—-x)k =0
m - (x,—xk, =0, (4.39)
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Hinh 4.4, Sa do dong hoc cia oo cdn di chuyén ki rong tdi ndng dwoc treo
trén ddy ngan

Giai cdc phuong trinh nay s¢& xdc dinh dugc tdn s6 dao dong tu do clia hé théng. Dé
xdc dinh dugc dao dong cudng bic clia hé théng thi v€ phai clia phuong trinh chuyén dong
cdn phai viét thém luc dong hoc, duoe xdc dinh biang chinh mémen déng cha dong co cho
cdc phin 1l quay cua co ciu. Con d6i véi cdn truc bing luc cdn dich chuyén, luc gia tdc
quy vé banh xe }a him s6 momen du clha dong co. Néu coi né khong doi tuong dng vdi
trudng hgp v& trén hinh 2.4d, luc nay 1a T, con lyc cin tinh chuyén dich la F. Nhu vay luc
dac trung cho mémen toan phdn cua dong co bang 1+ F. €6 thé viél duge phuang trinh vi
phan mo td chuyén dong xédc ldp cho tirng thanh phian khéi lugng nhu sau:

d’x Tt
dt’

3

d'x
m —CP— + (X'I"l‘ —- X)}\ =—F .

m,, +(Xyp -0k, =T+T;

m

Nhan phuong trinh thit nhit vdi mg, phuoag trinh thit hai vdi my; va ter phuong
irinh thit nhdt cho phuong trinh thi hai ta cé:

[d Xy d“x}_ m+ My kg (g = %) =

2 2
dt dt m. My
T+Fm Fm T m+m..
_T+Bm Py T memy
My M N Mg m.m, g

Cac phuong trinh vi phin d6 x4c dinh sy bién dang x4 - X cua khdp dan héi, do do
luc F, # ki (X\r - x) la 1ai cua khép d6.
. \ . _ m+ My . o . T M+ My
trong dé: %y - x bang %x,;  Khi k¢ hicu: ————Kk, bang p’ va +F———+
m.m; Mo m.m,,

q thi viet duge dang phuong trinh don gian:
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2
dx,
dt’

Nghiém t6ng quét cia phuong trinh ¢6 dang:

+pxgp —q=0-

xg =C,cospt +C, sinpt+i-

Ti€n hanh xdc dinh cdc hing s6 theo didu kién dau.

Trong thdi gian d4u twong dng v6i sw chuyén dich cha cdc phin & duge ndi tiép
xlic véi nhau va moémen can bing monen cin bén ngoai khi 16c do bang 0. Do d6 khit =
O va(x;r - Xx}ky = F, tatinh dugc:
F
C = ————qi- ;G =0
ky P
Cudi cing ta cé:

Xg =Xqp — X ={El:—-§i—)cospt+§?,
M

& day p 1a t4n s8 dao dong:

W
F =ky(Xr —X)=kyl — ——qz— cospt + ky i} = Wcospt +k,, —q?(l — COospt)
ky P P P -

Thay gié tri q vio biéu thifc tren ta cé:

Tk, FWk, m+m,
F =Fcospt + ——nhl—m—;—rgﬂf_ (1-cospt) =
P
Tk Fk +Mmo,
= M- (1-cospt) + Fcospt + —* mr Mo, (1—cospt) . (4.40)
MyP P MMy
Khi thay p? vao thanh phén thif hai cudi cung chiing ta nhan dwgc:
Tk
F_ = M_(1-cospt) + F; (4.41)
MPp

Khi cospt = -1 thi luc dat cuc dai:

=2T‘k'§+F=2T-————m +F
™ Mygp m+ My

L]

hoac

F,m = 2T.A + F, (4.42)
Yai:
AL Mtmg
m, +mpp +mg

Qua c4c biéu thic trén ching ta thdy ring, dé giam duge luc dong trong cdc cd cdu
di chuyén c4n phai ting kh&i lugng mo, vi vay phai ch€ tao puly cho phanh dai idn.
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4.3.2. Khi ¢ sy léch cua tdi rong hdng hod theo phuong thang dimg trong qué
trinh qué doé

Trong giai doan tang téc ban ddu tai trong chua kip dich chuyén nhu & hinh 4.5. Su

dich chuyén clia cdn vdi khéi lugng my va khéi lugng ciia phidn quay mrr bing X4, su dich

chuyén clia tai trong mg treo trén edn 13 xg, luc quin tinh coi nhu khong d6i.

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

d’x,
(mK +m,) e +m_.gtgy=T; (4.43)
m 9 XN o (4.44)
\de dr BBV |
N&u do 1éch nho ta cé thé viét duoc:
X
tgy =—=,

1

v@i ! - do6 dai treo hiing hod.

—
—
-‘-‘-\-"""-.
\EF
/.-”
— 1 / 1
m_ 7
G s
mGg"tg‘P s
m —EA
T
m B
T . .

d“)(KJr mg Ex\-—T—=0;

' G
d*  my +my ! m +Myq
2 2
Cd7xy dxg g

;T 5 +'_x0::0-
dt” dt” {

Cdng cdc phuong trinh trén vai nhau ta cé:

d'x m T
2(’ +E[l S ]x =
dt ! m, + My my + My
hoic:
d2X 7 2
- 2C TP Xg =Q-
dt

v(i tan s6 dao dong cla tai trong:
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m
po (B[l —me
! m, +m_,
Nghiém chung cta phuong trinh c6 dang:
Xg =C, cospt +C, sinpt +i2
p

Diéu kién ddu: Khit = 0, xg = 0, (dxg/dt) = 0. Do d6é:

xC:Cl+q.suyra Cl=_i;C2=0
J 2 2
p p
Cu6i cling ta nhan duoc su dich chuyén cia tai:
Xg = -%cospt + wq? = iz(l - Cospl).
p P p
hoic:
Tl ’ : m,_
X, = [ —cos g I+—— |t . (4.45)
g(m, +m_ +m,) / m, +m_

Su léch 16n nhat khi:

cOoS g 1+$—— .t=-1,
1 m, + M

2T
XGmax = -
g{my +my +mg)

(4.46)

Téc 46 chuyén dong cha tai trong:

dx, q . T.i g m, . |B m,
= —=sinpt = 21+ ——=—[xsin [&[ 1+ —— &
dt p g(m, +m_+m_ )/ m, +m_ / m, +m

! . jlgm_+m_+m
=T x8n |- k10 6t
g(m, +m_)m_ +m_+m_) [ m_+m_

Nhu vay qua cdc céng thitc cho thdy rang t6¢ do cla tai trong ty 1€ vai luc dong va
ngoai ra ty 1& v4i can béic hai 46 dai cap treo.

’ T
d'x, m._ g,

—_ o]

- G:q_BxG

* =
dt m, +m,. m +m, |

Dé lam sdng to su dich chuyén cilia cdn truc thay gia tri x; vao phuong trinh dich
chuyén cén truc ta ¢é:

q q
=q - B-= + B—-cospt;
dtz q pz 2 p !

59



L qt - B%t + Bﬁ;sinpt + C.
dt p P

0,x¢ = 0, (dxy /dt) = 0,dodé:C, = 0,
12 q t? q

X, =q—-B——-B—=

K q'2 p2 2 p4

Khit

cospt+C, ;

Khit = 0,xc = 0 vaC, = B(q/p*),

Do d6 su dich chuyén:
t* q t’ q
X, =q——B——+B--(1-cospt),
2 p2z p
voi:
q= T Bz & ; _gm,+m m,
m +m_ m +m_[’ [ m +m,_
Tdc d¢ dich chuyén (dxg/dt } da duge xdc dinh & trén.

4.3.3. Khi 1di frong dugc treo béng day cé do ddi dang ké

D61 véi trudng hop khi tai trong duge treo bang cdp dai thi nhilng cong thic néu
trén khong di d6 chinh xdc vi khi tai trong dao déng s&€ xuat hién sy dao dong clia cdn va
Fiuas $€ bi thay déi. Trudng hgp nay ta coi trong lugng hing va trong lugng cén la riéng
biét nhu hinh 4.5.

Phuong trinh vi phan mé ta su chuyén déng cla m; khong thay déi so véi trudng
hgp trén (muc 4.3.2):
2
X
M. T;T+(XTT -x)k,, =T+F.

Phuong trinh vi phan mé td chuyén dong cha khdi lvong mg dugc thanh lap vé
nguyén 1y nhu trudng hgp trén nhung vé€ phai ngoai tac dong cia hyc -F con thém thanh
phdn ta: trong theo phuong nam ngang:

X
—m.g.igy =-m.g f :

Bai vay:

d’x
my F_(xw -x)k,, =-F-m, %xc.

Ta nhan phuong trinh thif nhdt véi mg, phuong trinh thd hai véi moq, sau dé trir
phuong trinh thif hai v&di phuong trinh thir nhét r6i chia cac thanh phdn cho hé s¢ & dao
ham bac 2 déng thoi k¥ hiéu x, = X1 - X ta ¢co:

d’x, m, +m T F F m
22 —TLk x,= + +—+ G.gxc,
dt my Mo my; Mgy mg mg L

Xg - gld tri léch cla tai trong da duge xdc dinh trude day.
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d”)(‘,4_m,(+mTrk o T Fmg+my)

> mym, © ' mg My Mo
m T
4L, (1—cospt)
m, m, +mq+mg
m, +m T F(m, +m
Da‘: k2=__7.;____._T_T,. : AI.:__—; A,z:__(__l(____.__-rll;
My Moy Miyp My My
A= 8L !
? m, L g m+mg+mg
Ta dugc:
d’x
dtzo +k’x, = A, +A, + A, cospt.

Giai phuong trinh trén khi n&i he truyén dong truc ti€p, luc 1Gn nhit xuit hién
trong cédc khdp tinh dugc:

m, +m m, +1m 2TW + W’
EMax=T 5 : < . : + +F
m,+m_+m_ 2 Vm,+m_+m T m, +m_ +m,
(4.47)
B
F,.=TA+ 1+4—>+F
A
2
véi: A= Tkl B=—2'£+f‘f.
m, +m +mg T T

Su sai khdc giffa gid trj Fiu,, khi khong tinh dén sy léch cia tai trong khi di chuyén
va Fiy. Khi c6 tinh d€n su lech clia tai trong khi di chuyén bing hé s6 sau:

_ 2T.A+F _

. (4.48)
T.A[l+1/1+§}+l:
A

&:
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CHUONG 5. COSO LY THUYET TINH TOAN PONG LUC HQOC
C(O CAU QUAY CUA CAN TRUC

5.1. TINH TOAN CO CAU QUAY CUA CAN TRUC

Thong s6 dac trung cua co cdu quay la mOmen can khi quay M,,. t6c dé quay n,,
ngoai ra con cdc thong sé khic cha bd truyén cg khi, thong s¢ clia dong co dién ...

Céng sudt cha dong co dién truyén dong cho co cdu quay duge xdc dinh nhu sau:

M, n
P, =—2 kW), 5.1
du g?sqc ( ) ( )
trong dé: 1 - hiéu sudt truyén cha b truyén co khi ndi tr dong co dién dén co cdu quay,
khi t8¢c do dong co dién lam viéc véi t6¢ do n,. (vg/ph).

Ty s6 truyén cla bo truyén co khi clia co ciu quay duge dinh nghia nhir sau:

if=—. (5.2)
bp

Téc d6 quay cha co cdu quay thudng khong lon (0,25 - 2 vg/ph). Vi vay ty sé truyén
thuong rit 16n, do vay khi tinh todn cdn xdc dinh gia tri hi¢u suat cha bo truyén.

Khédc vdi co cdu nang ha va co cdu di chuyén, thoi gian 1am viéc cha mot chu ky
lén hon rdt nhidu so véi thoi gian khéi dong va thoi gian him cua hé thdng, con luc quin
tinh nho so véi luc can tinh, § co cdu quay luc qudn tinh ldn hon déng ké so vdi luc can
tinh. Géc quay lam viéc trong gigi han (60 - 120°) vai khéi lugng cla co cdu quay rat 16n
vi viy thdi gian khéi dong va hdm tuong duong vdi théi gian lam viéc.

Vi vay viéc tinh todn momen cha cg cdu quay bac gdm momen can tinh vd mémen

qudn tinh ciha hé théng:
M,, = Mc+ M, = Mg + M,y +M; + M, (5.3

trong do:

Mk - mémen trong lugng cua cdn truc G va tai trong Q + q khi cdn cong tdc trén
gbéc nghiéng a;

M, - moémen cua luc ma sat,

M, - momen gay ra do tic dong cda gié;

M,, - mémen do luc quan tinh.

Céc thanh phin cha trong luc cdn truc va cla tai thudng thay déi 16n khong chi phu
thudc vao goc nghieng o ma con phu thudc vao vi trf cla trong tdm cla phin quay trén dé
cta nd. He thdng dugc minh hoa trén hinh 5.1a.

Trai dudng tron vach ra bdi tim cdn tryc khi quay trén mat phang nghiéng (hinh
5.1b). Toa do cha diém bit ky cla trong tam duge viét nhu sau:
y = 141 - cospPlsina,

khi dat B = x/ry, ta c6:
¥ = I SInQ - Tsinacos(x/rg). (5.4)
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ro(l- cos ) sine

of = arctp sinc *sinp

y=

2 X

=
e
j
H
N|§J

b)

Hinh 5.1, S phdn b& trong tém khi cdn truc quay irén moéi géc nghiéng
Lay dao ham ta duoc:
d .. .
Y sinasinf = tga
dx

Trén hinh 5.1 ta cé :
P’ = P sin arctg(sinasinf)

P =~ P.sina. sinf.
vad momen cla trong lugng cdn va trong tai duge viét:

Mic = [Gay + (Q + q)R]sinasinf, (5.5)
vdir, va R 1a khodng cdch tir truc cia co cdu quay dén trong tam cdn truc va cia tai trong.
Gid tri 16n nhét cha biéu thic dat dugc khi B = n/2 va 8 = 3n/2, nghia 12 khi

sinf3 = 1. Cudi clng ta cé:

M™ =[G.r, +(Q + Q)R sina.. (5.6)

ke

Momen ma sat phu thudc vao 4p lue trén & & phu thudc vao két cdu cha cin cdu vi
vly momen ma sit ¢d thé viét duge nhu sau:

M => Apr, o (5.7)

trong 46 : A, p;, r; - 4p luc len 6 A8, he s ma sit, bdn kinh ma sit cta & dd.

Mo ta phu t1ai gid tdc dong 1én co cidu quay xem O hinh 5.2.
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ZP}Esin B
s

? Fsinf ) .
20 Fsin 5 Pl
/ - - “ v

Hinh 5.2. Phu tdi ciia gié tdc ddng lén phdn quay
ciia cdn cdu khi cdn cdu quay

Momen can do gié phu thudc vao hinh dang cin, hang hod. Déng thdi mémen can
cha gié gdy nén cling sé& thay ddi khi cdn truc quay. Dang t8ng quit mémen gié duoc viét

nhu sau:
M, =P F.Rsinf+ ) PFrsin’f. (5.8)
Gid tri 1on nhat cdia momen gid dat dugc khi 8 = =/2:
M =PFR+> PFr,. (5.9)
MoOmen ciaa juc quén tinh dugc viét nhu sau:
do 0,105n
M, = ZJI. == K> J, (5.10)

trong dé: £J, - t6ng cdc mémen quén tinh cla cdn truc va ti trong quy vé truc quay.
K - gia t6c gbc (theo bang tra cidu).

Téc do quay cua phdn quay cdn truc, ciing nhu thdi gian qud do trong chu k¥ lam
viec: gia t6c hodc him déu gay ra cic anh hudng ding k€ lén luc quin tinh ly tdm hoac
tiép tuyén tdc dong lén cin cla cén truc.

Trén hinh 5.3, nhitng lyc theo phuong nim ngang gay ra su lech dudmg cép t6i vi tri, & d6
trong luc va luc quin tinh theo phuong ndm ngang can bdng v huéng doc theo cap. Su cin bing
nay c6 thé chuyén vé ddu cdn va phan tich thanh hai thanh phén: ndm ngang va thing dimg.

Khi phan tich luc quén tinh cdn chu § d&n t4t cd cdc thanh phin luc ndm ngang, dugc dat &
maéce cdp va trong tinh todn dugc coi nhu dat & ddu cdn.
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2 e
Pi
Q
Q+q

2 P

= q

&

E.
= Q+q Q+q+P{™

b)
N
a) * Ipowon

Hinh 5.3. Cdc hiee qudn tinh Iy tdm vé 1iép tmyén cia cde phdn quay ctia cdn tryc. a - Biéu dd phan
bé lire tv 1dm va hee tiép tuyén; b - Si léch cita tai trong ndng do sir tdc dong cia tiwe Iy tdm

Khi tinh todn, tai trong treo & ddu cdn va phdn palang & ddu c¢dn xem nhu khéi
lwong diém, lyc quén tinh cia khéi lugng d6 dwge x4c dinh nhy sau:

G
gt Q+q+ 2 o

.1
P = ®(x,+L_sinf}, 5.11
T o (ot Losind) (5.11)

trong dé: ny, - t6¢c 40 goc cua cdc phdn quay (vg/ph);
t - thoi gian 16n nhét cia qua trinh qua do6 bang (s).

Luc qudn tinh ti€p tuyén cla khéi lvgng cdn phin b6 doc theo chidu dai cdn vi
phan. Luc quén tinh cia khéi lugng dm:
m_27.n

dPf = hg?g—{;hi(x +15in6) = . " (x, +1.sin0)d/ .

Luc qudn tinh tiép tuyén toan phin chia cdn:

. _m2mn, _
pl=— = J(xn +1.sin@)d!
_m, 2Lcmn, [x . Lsing LcsineJ
L. 60t ’ 2
Diém dat can bang cdc luc ti€p tuyén quén tinh so vdi goe tya cha cdn duge xdc
dinh theo phuong trinh:

) 2xn
dM¢ = Je 28w (4 sinBVdl
L. 60t

I

n.
J:O,OlO?GC%[Xﬁ (5.12)
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Piém dat cha huyc qudn tinh trén cdn duge tinh:

m_ 2n .nm L]-( :
¢ X, +1.sin@ Yd!
w2
e o f(x‘,+! smB)dI
x,L.  L.sin®
_ 2 " 3 _ 3xLi+2Using _
4 Lesin® 3(2x,L, + L2.sin6)
2

i)

_ L, (3%, +2L.sinB) 513
3 (2x,+L.sin6) ©-13)

Hoanh d¢ cia diém dit Iuc qudn tinh ti€p tuyén:
a; =1:sind .

Luc ly tam do trong tai, d6 gd vd mot nla trong lugng cha paling dugc dit & ddu
cin:

Grg+—L

L = ‘T2 [0.2 (XD + LCSine) =

G
_Q"'q"'?" 2z .n
g 60

"“’} (x, + L sinf)

Tn""(x +Lsind) ; (kG). (5.14)

Luc ly tam P do khd&i luong cén duge dat & phédn gita clia cdn cdch gdi tua mot
khoang /. Gid tri cha fwc nay va tung do h{ c6 didm d4t c6 thé x4c dinh dugc nhu sau:
Trong lugng cia cdn 12 G (kg) duge phan bé trén toan bo d6 dai cha cén, trén tirng
don vi do dai /y ké tir goi tua sé bang:
G
dm,=—5d/, , (5.15)
gL,
Vi phén cha lyc ly tam khi t6¢c do goc la @ viét dugc nhu san:
dP’ = dm_w’(x, +lsm8)~ L —< w}(x, +/sin6 X! .

g

Luc ly tdm toan phin:

G. :
P = EI:(D J(xu +1sing)d! =

G m’[x,,Lc + L sinB]. (5.16)
gL, 2
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rn ¢
Thay ®=—— ta dugc:

_ G r'n’
" g.1800

(2x, + L sing}, (xG). (517

Vi momen do luc ly tam nguyén t& ké tir g6i 45 cia cén:

dM, = —Gf— o' (x, + Lsin6 Ydlcoso (5.18)
nén tung 46 diém dat clia cll_I(: ly tam:
J‘ M —Qc—mz j(x[_ +1.5in6 ¥dicosh
s
deL EC;,_C- w’ J(x“ +1sin0)d!

C

Z 3
L+ —ginh .
=cosh 3‘23 =%ﬁ—%%cose_ (5.1
X0+ -Esine Xo ¥ LS

Khoang cach ké tir g6i do:
i© = h{  L.3x, +2Lsind
" cos@ 3 2x,+Lsind

(5.20)
Khi ¢6 cic tdi quay hodc cdc thiét bi c¢6 cong suat xdc dinh (vi du nhu & cdc cin
truc ¢¢ cdu truyén dong nhém) thudng cdn xdc dinh qud trinh gia téc va ham.

Biéu thuc tinh mémen cin chung nhit cia co cdu quay trong qud trinh gia td¢ duge
viét nhu sau:

0,105n
M, =M +M_+M -+ K>J,, (5.21)
T
Tir d6 thay M, vao M, ta dwoc:

0,105n.K> J,

o Ty 5.22
M, +M_+M_ +M ®) (5.22)

Trong thon gian him moémen dugc tao bdi phanh My:

105
M, =M, -M_ +M, +0’t0 2Ky, (5.23)
H
Tir d6 ta ¢6 duge:

o 0,105nK )" J,
"M+ M -M, - M,

(s). (5.24)
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Trong co cdu quay phu tdi co ban ma dong co phai khdc phuc trong qu4 trinh khai
dong !a tai qudn tinh trong giai doan gia téc, vi thé thudng chon loai déng co lam viéc
ngin han lap lai cé kha nang qui tai t6t. Do dd khi chon cong suit dong co thudng sir
dung cong thifc sau: :

an_ N,
N, Y (5.25)
Vi A la hé sd qud tai cho phép clia dong co trong ché dé khdi dong.

5.2. DONG HOC CUA CO CAU QUAY
5.2.1. Phu tdi |éch khéi phuong ihéng ding khi cdn quay theo phuong ndm
ngang

Ching ta khao sdt trudng hop khi quay tat trong duge treo trén cin vadi palang treo
cdch tryc quay mot khoang R nhu hinh 5.4

| . \ \ N
W b

! \Tj g Loy
! wE}f ."_'w*-\ ) H_-?‘P{ \
| ) /t\_' . \\ \3
ol \~
3 P ek P
= R f’,qtrj |

g o g | Qemge

Hinh 5.4. Déng hoc cia tdi trong khi léch khidi plhuong thing ditng khi quay

Néu gia t8c géc cia cdn khi quay 14 € coi bang hing s6 (dang cla € cho trudc), thi
sau mot khodng thii gian t tir ldc bidt ddu chuyén dong cdp nang s&€ léech khoi mat phang
ctia cdn v&i phuong thing ding mot géc y. Thém vao dé 1a tdc dung cha trong lyc Q =
meg v lyc qudn tinh P, = mgeR, ¢6 thé viét duge phuong trinh vi phan quay tai trong

quanh maot truc di qua diém treo trong mat phing can:
d*y
J e =M, (5.26)
v61 J - mdmen qudn tinh cha tai trong tuong Ung véi truc quay:

J = mez
M, - tong cdc m6men cha céc luc quay quanh truc:

M, = —Qisiny + Plcosy = —m l(gsiny — eRcosy). (5.27)

Thay gi4 tri M, va J vao phuong trinh chuyén déng ta nhan dugc:
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) :IZ dz‘l’

. " m_/{eRcosy - gsiny).

(5.28)

V@i do lech cha géc nho ta ¢ thé coi cosy = | va siny = y (khi w = 15" sai khéc

nhé hon 0,35%) ta nhan duoc:

dw g eR dy
— +t=W¥=—hoic —+ =
go TpVTT hete g P
Giadi phuong trinh trén ta nhan dugc:
9

v = C cospt + Csinft + B
= 0;dy/dt = O, tasuyra:
C, +12=0; C, :—%;
B p
dy

E{:-ClﬂSinBHC‘BCOSBK GB =0;G

Véidiéu kien ddut = 0O; y

0.

Do do:

Y= ——[;q;cosﬂt + B&l = B&(l —cosft)= -Z—R(l —cospt),

trong d6 3 1a tdn s6 cha dao dong tudn hoan.

5.2.2. Phuy tqai déng trong ¢o cdu quay

CAc phdn tlr cta cdn truc khi quay c6 thé phan thanb hai loai khoi lugng: Khoi lugng cia
cdn va tai trong. Khai lugng cia cac phin tir quay trong cd cdu ddn dong duge biéu dién trén hinh
5.5. Khi phan tich cdc hé théng nay cdn phai ké dén su anh hudng lac (du dua) cia tai trong trong
mat phang vudéng gdc cla cin khi quay. Vdi cdc phdn tir co ban chuyén déng quay thi su tinb todn
hop 1y khong phai 1a khoi lugng va 16c dd dai ma la cic momen quén tinh va cac 16c do goc.

Néu dich chuyén vé géc cha khéi luong cac phén tif quay clia co cdu quay (ké ca roto cha
dong cd) cing voi momen quan tinh J, 13 @, cdn goc dich chuyén khéi luong phin quay cita cén

truc cung voi vai momen quédn tinh Ji 1a @k thi déng nang cila cdc khéi lugng sé la:
2 2
w =l 9&1 C w2 (dec)
To2ldt )Tt 2 dt

W, = wm - (_‘?DL;_‘?DK)_kW

Thé nang la:

voi ky 12 d9 cimg cha khau dan héi.

(5.29)

(5.30)

Momen tic dong toin phan & bang tdng clia momen can finh vi momen du (moémen

déng).

Céc phuong trinh vi phan mo ta chuyén dong cudng biic ciia timg thanh phan khéi luong

duge viét nhu sau:
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Je ——df:’ + (¢ — o)k =M. + M, (5.31)
d’p,

JK 4t - (qop - ';Dx)k}.[ =_(Mc + Mg) (3.32)

trong d6 Mg 12 mémen cia tai trong Q vdi bdn kinh cdnh tay don 1a R:
M, = QRtgy

Khi thay tgy bing y (khi y = 15°sai sd 3%) va géc y dugc thay béng biéu thic clha n6 &
chuong trudc ta cé:
m,geR’

M,=QRuy= ——g——(l —cosﬂt)= mGER2 (1 —cosﬁt)= A, (1-cosft) (5.33)

Hinh 5.5. S0 d6 dong hoc co cdu quay ciia cdn cdu khi quay

Khi nhén phrong trinh thit nhat v6i J¢, nhan phuong trinh thit hai véi J, r6i trir phuong
trinh thit hai cho phuong trinh thi nhat ta nhan duge:

dg _ do + L +J, k(o -5.) = JJM +M )+]1, (M, +MG)' (5.34)

dt’ dt? 3 g, e 1.3,
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b6 la cic phuong trinh vi phan xic dinh d6 bién dang cia khau dan héi (@p - @y ) hay

momen can M,, cha khau dan héi.

Ta dar:
d'g, d'¢, _dop

dr? dt? dr?

@ " P = @

L+l

3,3 ’

M My, | M |
I, Je

va

I:[G - m‘jR E:(l—cosﬁ‘t) = A(l-cospt),

thi phuong trinh ¢6 thé viét lai dudi dang sau day:
b

dt*

Nghiém tong qudt ctia phuong trinh d6 la:

. A
@ = Cospt + Csinpt + Rz - ~cosfit.
PPop-f

Céc hang s8 dugc xdc dinh theo diéu kién d4u.

d'e = p'p = q+A(1—cosﬁt) = q+A—-Acosfit = D—Acosft,

Trong thoi diém d4u ciia qud trinh chuyén dich, cdc chi ti€t trong co cdu dugc coi

da ti€p xiic voi nhau va chiu mémen can bidng moémen can ngoaj M, t8c d6 bing 0.

Vivaykhit = 0; ¢ = MJk,; con do/dt = 0 vi thé:

M, - C + D A |
kM p] pZ__bZ
Suy ra:

CI=M°+2A2—PZ—;CZ=0,

k, p-8 p

Do do:
A _
@ = M‘3+2 z—gcospt+—[lz—2Azcosﬁt=

k, p"-f8 p PP p-B

- M cospt + ?k”z (cospt —cosft) + -]%(l—cospt)
Ky p—p P

trong d6 p va 3 12 thn s dao dong tudn hoan cla he théng.

Mo6men tic dong Ién khau dan hdi dwogc tinh nhu sau:
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3

ta cé:

M.k, (cospt —cosfit)
J (t-cospt) (p* - p2

M

bp

= M_cospt +

Jx

hay:

M, = Mccospt + [

a"
I Mk, | t—cospt N

1—
l-cospt) + I.p° [1—cospt

Nhém cdc s6 hang va dién cdc gid tri:

M

G

. (cospt —cospt) +

g

M.+M

k, (1—cospt)

(1- cosﬁt)} !

k.1

MY P " K

M

(1-cospt).

M
I

+ M,
J (1-cospt)

C

K

x
z

P
M

G

(5.35)

cospt —cosfit

[1—ﬁ3 )(lwcosﬁt) |

(5.36)

1

1),

QREE(l—cosﬂt}, k—‘;‘ =
E p

Cé6 thé viét duoc:

+M,,J, (1—cospt) + QR*Z1,|{1-cospt) +
g

Cugi ching ta cd:

M

L4
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kl\-‘l('J'P + JE\) )

I+ 1

{M_|0, +3, kospt + (3, +7, Y1 -cospt)] +

cospt —cosfit
BZ
1_P_

2

p




ﬁz

3 - cospt —cosfit
<QR*Z)1 + P - . (5.37)
g _
pZ

Trong céng thic ndy thanh phdn thd nhdt xdc dinh Anh hudng cla.moémen can tinh
trong cd cdu, thanh phén th¥ hai x4c dinh anh hudng ciia mémen du (mémen dong), thinh
phdn thit ba 13 st 4nh hudng cla tai lech khdi phuong thing ding. Dé han ché mémen
dong cho hé thdng, trén truc truyén dong thudng lip dat thém bdnh di dé han ch€ su qud
141 cha dong cu.

Khi cospt = -1 va cosp = -1 ta nhan dugc:

. € 2],

s + QR

My = M, + M,
o+ gl +J1,

(5.38)

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

5.3.1. Khdi quat

Piéu khién hé théng truyén dong dién tu dong sit dung trong cén truc hién nay
thudng duge xay dung theo nguyén tic he kin. T6c do cong nghé dugc thi€t k€ nhim muc
dich thda mén yeu cdu boc x€p moi loai hing hod. Diéu khién co ciu quay cdn truc thuge
dang h¢ théng qudn tinh 1dn, t6c d6 bi€n déi cham. Trudc diy k¥ thuat diéu khién con
nhiéu van dé han ché, he théng diéu khién thudng duge x4y dung theo dang SISO, ngay
nay k¥ thuat dic¢u khién vdi sy trg gidp cia mdy tinh, cdc thiét bi diéu khién kha trinh PL.C
da dugc dng dung phé bién. Thiét bi bién déi cong suat phdt rién v&i ki thuat diéu khién
tién tién, mo hinh todn dong co khong déng bd duge nhin dang vad dng dung trong céc
bién tdn diéu ch€ theo do rong xung (PWM). He thoéng diéu khién xay dung 13 hé thdng
nhiéu ddu vao ra (MIMO).

C4c hé théng diéu chinh tdc do cé tin hien diéu khién dugc t6ng hop thuc hién
theo yéu cdu cong nghe¢ béc xép hang hod. Tin hiéu diéu chinh mémen cho cdc hé théng
truyén dong dién ty dong ma hé théng st dung bién tdn PWM - Dong co khéng déng bo,
h¢ théng sit dung phu tai dong - déng co khong déng bé roto day quan heic dong co dicn
mot chiéu ¢6 cudn ndi ti€p kich tr doc 14p nhat thiét phai duge téng hop dé diéu khién
mémen dong cd che ciu tric cy thé cha cén truc.

5.3.2. M6 phdng tinh toédn mémen ¢dan clGa co cdu quay

Dua vao cd sd 1y thuyét vé tinh todn cdc co cdu cin truc da duge xay dung. Mo
hinh nhan dang momen can cho cg cdn quay biéu dién trén hinh 5.6.
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“Hinh 5.6, Mo hinh tinhi momen cdn cho co ¢du quay cdn truc

5.3.3. Dac tinh mémen can cua ¢ cdu quay

Nhap cdc thong s& k§ thuat cia cdn truc cu thé cho mé hinh nhén dang momen
can, chay mo6 hinh nhan dang trén Matlab véi cdce tdl trong, diéu kién sic gid khic nhau,
ing vdi géc nghiéng nhat dinh. Cac dac tinh nhan duge trén hinh 5.7a — khi co cau quay
hoat déng trong gidi han tr B =0 - 180" a = 1,5". Trén hinh 5.7b - dac tinh moémen can
vOl cac tai trong Q= 10T; Q =20 T va Q =40 T. Trén d6 thi truc tung 13 gid tri tuong
doi duoge tinh theo:

M' = M, /M

B = F(t) khi V = const, thdi gian moé phong 90 s.

Max

081

0s0e |- A R . ..... :
0BG
0804
0802

0.8

073k

07

0754

arazl . I L L. i — i L |
0 10 D 30 e a0 &0 Ey &0 )

Hinh 5.7a. Ddc tinh mdmen cdn khi khde sdt bang mé phdng cdn ruc
v6i 0 =20T, B=0-180°
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Hinh 5.7b, Ddc tinh mdmen cdn khi khdoe sét bdng mé phong cdn truc véi
tdi trong ndng @ =10T Q =20T, Q = 40T, B =0 — 180"
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CHUONG 6 . CO SO LY THUYET TINH TOAN PONG LUC HOC CO CAU
THAY DPOI TAM VOI CHO CAN TRUC - CAU TRUC

6.1. PONG LUC CO CAU THAY DOI TAM VO

Trong cdc cdn truc quay su thay ddi tdm v&i nghia 1a thay d6i khodng cdch tir tryc théng
difng cla thdp cin truc tdi dudng thang dimg qua tim mée nang ha hing.

Viéc thay d6i 1dm véi thuomg dugc thuc hién bing hai phuong phap:

a- Thay déi bang cdch diing c4p kéo trén palang ddu cdn dé di chuyén co cfu mang palang
nang ha hang chuyén dong tinh ti€n trén cdn.

b- Thay déi tdm vdi bang céch ning ha cdn ding cdp trén paliang dat c6 dinh & ddu cin.

Sau ddy ta tién hanh tinh todn cho trudmg hgp thay ddi tdm véi cho trudmg hgp b), so dé
két cdu clia co efu nang ha cdn dugc bidu dién trén hinh 6.1.
1

* A—J—YXQ

; P +p®
= t al L Sn =
A= N

- —

- X0 BX G
= PY Pp B2
Sn g2 o Q+q
mr) ' .
o ¢ \ G U.-C_!]
Q+q C
M /
n ! _ X

\T/\Q/C\\_L R/

Hinh 8.1. 87 dé tinh todn cho co cdu thay doi tdm véi

Céc thong s6 dic trung ciia co cfu thay d6i tdm véi 1a: Sic cang trén cdp nang ha cdn S,
(kG), thin gian t (s) d¢ thay d6i tdm vdi tir R, dén R, (m).

Khi t8c do qudn clia tang quén cdp khong thay d6i thi t6c do thay déi tim véi sé& thay d6i.
Vi véy trong tinh todn thudng chuyén sang xdc dinh thdi gian tuong tng vdi su thay déi cha tdm
vaitr R, dén R ...

Nhu vay t6¢ do trung binh khi thay déi tdm vdi c6 thé xdc dinh theo cdc thong s6 cho &
trén:
R_.—-R_ L .. .
VP o= meoin t min  — T°(Sl[192 - smBl), (rmy/s). (6.1)
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T6c d6 trung binh tinh theo sy thay ddi do dai cha palang ddu cén

Emax - min
v, = — (m/s). (6.2)
trong cdc cong thic trén:
Rmax = LcSine max 3 er'n = Lcsinemin , (6'3)
E. = J(Lccose —h)2 + (Lcsine o T X T a)2 : (6.3)
E.. = J(Lccose ~h) + (Lsind+x,+a) . (6.4)
Khi bdi 56 palang 1a m thi tdc d6 cia cdp s€ 1a:
v, =va m, (m/s). (6.5)
Sitc cang trén m6t nhanh cdp cha palang nang ha cin S, bang kG sé 1a:
S.
5. = —, kG, (6.6)

e

trong dé: 1, - hidu sufit chung cua cic palang trong co ciu nang cin

Néu sic cang trén mot sgi cdp 1a S, Ung véi ché do nang, véi cdp ¢6 duong kinh d, va
dudmg kinh cda trdng t6i D' bang (m) thi momen trén tréng Wi duge xic dinh:

‘Dfa
M = §°—2-°— {(kGm); (6.7)
Toc do cdn thigt dé quay trong toi 1a:
nt = 60"; , (6.8)
nD;
trong dé: a s6 lugng céc sgi cap duge quan dong thdi trén tréng i clla co cdu nang.
Cong sudt cla ddng co duge xdc dinh:
S,V
P = ==, (kW), (6.9)
102n,,

trong d6: My hidu sudt clia co céu truyén.

Theo s8 tay tra cifu ta chon dugc dong co cu thé vdi téc do quay dinh mitc n,. (vg/ph). Khi
d3 bigt dugc tdc dd ctia dong co va téc do cdn thit trén tréng i cua co ciu nang ha cdn thi ty s6
truyén clia bo truyén co khi s& dugc xdc dinh nhu sau:

.. n .
i, =—%, (6.10)
nl‘l

Do co céu thay d6i tdm vdi bing phuong phip nang ha can chi 12 mot dang khac cla co
cdu nang ha, nén qua trinh tinh todn cho co ciu nang ha c¢6 thé dp dung cho co ciu nang ha cin,
nhung cin chii § 1di momen gy ra bai sitc cang chia cép, 12 ham s6 phu thudc vao gée nghieng cha
cin. Vi tai trong x4c dinh stic cang S, ciia cdp trén palang s& 1on va bé nhat khi tdm véi cha cdn
Xa nhat va ngin nhat.

Viéc xdc dinh sitc cang S, cha cdp trén palang nang ha cn ma cidn dugc quay tai géi dg
cha cin theo X va Y va lyc cha cdn §,, phai d6ng thdi giai ba phuong trinh tinh hoc sau;

M=0, 2X=0; XY = 0. (6.11)
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G6c cua hé toa do O la truc quay cla g6i d& cdn. Cac phu tai dnh hudng tir ngoai: Trong
tai hang hod Q, phu kién clia méc hang q, lre cang trén mot nhanh cdp vdi boi ctia 56 soi 1a n trén
Q+q

n.mn,
dé€ don gian viéc tinh todn ngudi ta coi trong lugng clia cdn phéin bd doc theo cén, phu tai clia pi6
tic dong 1én cdn P: , phu tdi clia gi6 tic dong lén hang hod P, luc quan tinh ly tam P,, xu4t hién
khi c6 su quay cha cin truc, hay khi hdm chuyén dong cua cin truc.

palang ning ha hang theo hudng cla cin; Trong luong clia cdn G,, va paling ddu cdn G,,

Luc quan tinh cla trong luong tai trong va mot nita trong lugng palang:

et QTA¥ %n_ v
Pq[ FR- = 1 (kG), (6.12)
g 1
trong dé: v, - t6c 46 chuyén dong cia cfn truc tinh bang m/s;
t- thoi gian qud do tinh 10dn nhd nhdt cda chuyén dong cin cdu tinh bing s.

Luc quén tinh do trong luong cén:

Py = O = (KG) ©6.13)

lyc quén tinh nay dugc dat & trong tam clia cdn. D6 vdi loai cdn binh thudng thi toa d¢ diém dat
la:
h. = Lcsme_ (6.14)
2
Khi dat tat ca céc phu tai lén cdn cha cin truc v giai tdt ca cdc phuong rinh 2M = 0;
2X = 0; Y = 0, thi cé thé fim duge luc cang S, cla cdp trén palang ddu cén va cic phan luc
thanh phdn trén goi dd clha cdn X, Y:

M, = (Q+qR + Qtdy . GE% + G, R + P°H + P;%+
nn

+P2"H + PLh. + P”H — S cosd.H + SsindR = 0. (6.15)

LT LT

D4u cong trude s6 hang cudi cling twong dng v6i vi tri clia c4n khi cdp trén palang cé do
déc & phia dudi mat phiang nim ngang, cdn diu trir khi géc nghiéng ngugc lai.

Tl phuong trinh dé ching ta nhan dugc:

. N .
[Q +q+ (; + GMJLESinB _ Q+qd +[P: + 7* +P2* +P t;_LIT + P[’;]Lccose

LT

S —_ n.nn
" L cosBcosd = L sinfsind (6.16)
Déng thoi:
X = Scoss + Lrsing — P - Pr P2 - P — P - X = 0,
n.n,
Suy ra:
X = S cosd + Q+qsin8' - P’ - P - P3¢ ~ P - P 6.17)

nmn,
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Yy = (Q+q{1-°°se] +G, + G, +Ssnd - Y =0

nm

n

Y = (Q+q{1 _cos ] + G, + G, *+ Ssind. 6.18)
ny,

Khi thay déi tdm v&i bing cAch nang ha cn, ddng thoi v6i thay déi Khoang cach tir ddu
cdn dén truc quay (vdi cin truc quay) hodc khoang céch dén gdi d8 cin (cdn truc khong quay)
ciing thay ddi ci vi trf ddu cdn theo phuong thing dimg va diéu nay 1am thay déi tung do chia tai
treo trén can,

3
RIS

Hinh 6.2. Co cdu dé ddm bdo dich chitvén tdi trong theo phitong
ndm ngang bdnrg thay déi 1dm voi ciia cdn.
a - Co cdu ndng ha két hop ; b- Co cdit ¢6 cdc paldng diéu khién két hap

2
3 a)
1

Vi vy sy thay d6i tAm véi khi nang cdn, co cdu yéu cdu mot cong sudt tuong doi 19n,
ngoai ra sy thay déi tung do cha tai 1am phiic tap qué trinh 6n dinh co cu.

Nhu ta da biét, cdc nhugc diém nay sé mat di khi thay d6i tAm vdi bing xe chay, mang tai
di chuyén theo phuong nam ngang, d¢ cao nang hang sé nhé hon trudng hop thay ddi géc nghiéng
can.

C6 thé sir dung mot s& thiét bi dde biét dé di chuyén tai theo phuong nam ngang ¢ cdn truc
thay ddi tdm vdi bang géc nghiéng cén.

Thuc hién diéu niy bing hai cdch:

- Méc keét hop gilfa 11 nang cdn va co ciu ning ha cén.

- Mic két hop gitta paling cn va palang tai.

Trén hinh 6.2a biéu dién ¢d c&u thay d6i tdm v4i va nang ha hing ¢6 chung mot dong co.
Khi d6 tréng i nang ha cin / duge dan dong béi toi nang ha hang 2, truyén dong cho ching dugc
thuc hién bang khdp ly hop 3, viéc ddng kKhdp ndi duge thuc hién bang phanh dién 1 4. Cac cap
nang ha cAn va nang ha hang thudng dudc quan ngude chiéu véi nhau, Nho vay cdp nang duge thu
vao rdng thi cdp kia duge tha ra. Bang cdch lya chon bdi s8 paling, dudng kinh va hinh dang
trong Wi co thé dam bao quy dao di chuyén méc theo phugng nim ngang & moi vi tri nang ha cdn.

Tuy vay phuong phdp thit hai thudng duge dp dung trong thuc t€, trén hinh 6.2b biéu dién
co cu thay d6i 1dm vdi va co cin nang ha hang k& hop. Ddu cap 7 cla palang nang tai 2 duge
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quan trén trong 101 3. D4u cdp con lai 4 thong thuimg duge c6 dinh vao cin, nlimg trong so d6 nay
dugc quan trén tréng ning ha cdn 5, chidu quén cta né nguoe chiéu vdng quin ddu cdp 6 clia
palang nang cin.

Nhur viy, khi ning cdn cdp nang can dugc qudn vie tréng, con cidp nang tai dugc tha ra.
Khi ha cdn qud trinh ngugc lai.

Bang cédch lua chon boi s palang hop 1y theo cic thong s6 cy thé clia timg cin truc nhu:
d¢ dai cén, toa d6 g6i d& cha cdn... ciing nhu lya chon dudng kinh, hinh dang clia tréng i dé dam
bao tai di chuyén theo phuong nam ngang khi thay déi tdm véi.

Cén tryc hoat dong theo nguyén ly trén linh hoat hon so véi cdn truc xe chay theo cédn trén
phuong nam ngang, dam bao do cao nang hang lén.

So d6 dé 1inh todn cd cau thay dSi tAm vdi két hop véi nang ha hang nhir trén hinh 6.3.

Né&u t6c do cua cdp nang cin trén palang 1a v,, boi s6 ¢dp 12 m thi trong mot khoang thai
gian dt trén tréng tOi nang ha cdn s& quan cdp vdi do dai d/ = v..dt, con palang nang can dugc thu
ngin lai vOi gia tri.

gE=3 ey, (6.19)
m m
khi d6 can quay dugc mot géc doe. Ta thdy CB L OC, con CD L AB, thi géc BCD = [. Mat khéc
CB = L.da;DB = dE,vaviDB = CB.sinf3, thi:

dE = L.sinpda,

v
da = e dt .
mL sinf}
Dau cdn khi d6 nang 1én duge mot khoang:
dH, = L.cosada.

0

Hinh 6.3. So dé tinh todn cho co cdu thay déi 1dm vdi ¢6 paldng két hop

Né&u cdc nhdnh cdp nang ha hang chuyén dong nguge chiéu véi cdp nang ha cin véi 8c do
v di tr ddu cdn song song vdi palang nang cin thi cip cling ngan di mot khoang dE, véi ty 1é s6
nhinh cip nang ha hang song song palang ning cin va sO nhinh cdp treo hing a s& nhan xudng
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méc hang ha xuéng mat khoang, khi s6 nhanh cta cdp nang ha hang 13 a thi palang nang ha hang
ciing s¢& dicH chuyén song song nhung méc hang ha xuéng mot khoang:

v mL sin
_ v mLsinB

dH' = adE = da = al sinfda.

m m v,
C4p nang tai voi boi cha palang i trong trong thdi gian chuyén dong ha xudng mot
khoang:

A= Yeqp = YemLSIB g MYey Gigda,

n n v n v,

4

Méc hang dich chuyén b

dH = dH, - dif’ - di"= ]:Lccosu — alsinp - LCE-V—GsinB}daz

n v
mv, .
|:coa-.a —la + ——“5111(5]](1& ) {6.20)
n \”C -
Theo dinh Iy ham 88 sin va cos trén hinh 6.3 duge viét nhu sau;
h E E i . hcosa
— = —— = hoic sinff = ——
sinf sinf) cosu E
Nhu vay:
E’ = Dcos’a + (Lsina~h') = L cos’a + L'sin’e + h° — 2h.L sing
= L + h' - 2h.L sina.
thi:
. z ; ; L .
E = /LY+h"-2hl sine = h - +]—2T‘—s1na (6.21)
)
Do dé
hcose COs

sinfi = o - 1—_—_—‘
l+[—] —2 —sma
h

Trong céng thic tinh khi L, ldn hon nhiéu Idn h ¢6 the tinh gdn dding nhu sau:

LY L . L.
4| — & = -8inda;
\ (h] h h

Khi gid tri { L./h ) & 4 saj s6 nam trong khoang tir 0,03 (khi @ = 0)dén O (khi o = 90%).
Nhung vi:

COS(
sinff = — ——,

— sina

thi:

L.
h

m Cosu
cosa — | a+--.— l——— lda
[ n VC]L

81



Khi ldy tich phan cila bi€u thic trén c6 thé xdc dinh dugc sy tuong ting giira cdc théng s6
riéng:

H=L cosa—[a+— _]chosa__ da —0
F —sina

h

Hinl 6.4. So dé dé xde dinh 56 nhinh cdp bi ciia paldng ndng ha cdn
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L . L ;
H = L <sina,,, —sing,,, — a+El—.y-°— x| -1n} ——sina,,, |+1n -—i—-smamln} .
n v, h h .

Khl (IM;H = 0 \"El (}'Ma.‘{ = a:

Y. L L, .
H = L _<sina - a+ 2 Y6 hn=e 1l Zc —sina ||}, {6.22)
nov, h h ’

Theo cong thic nay c6 thé xdc dinh duge gidi han do léch H so vdi phuong nam ngang
hoac xic dinh cic thong s6 khiche H = 0.

Trong trudng hop nay:

m v, sina
a + ——<% =

nv L L.\
¢ In-<—In| -= —sina
h h
Khi 4p dung theo cdc phuong phap khic dé xdc dinh cdc thong s6 vé sy bo trf cap.
So dé biéu dién trén hinh 6.1 ding palang nang can sit dung cho cin truc tr hanh va mot
s3 loai cdn truc thdp.

Trén hinh 6.4 dua ra c¢fu tric cua cén truc thdp, viec bd trf cdc palang va cdp nang cin nhu
thé ndo dé cin truc thap 1am viéc 6n djnh. Can thyc hién nhu sau:

Ne&u sifc cang cia cdp nang cdn va trong tdi 1a S, thi béi s6 m cla cdc nhanh cdp nang can
dugc x4c dinh theo diéu kién sau:

5 _Qxq 623
m.m, n.n,
Suy ra:
m — __S_ﬂ—»._ll..l-n_
Q+q 7,

Thutmg chi can bang tai trong theo phuong ding vi né gy udn thdp anh hudng cua tai
theo phuong ngang khong ddng keé.

D¢ can bing mémen theo truc doc cia thap cdn thoa man:

G G
Q+q+9i+—l R, = ——S—“—-(m+K)+——"+G“ RC+Q+q(rG+r:),
2 2 m.n, 2 nm,
i do ta cd:
K = {[(Q+q(R0 - rﬁ*“} + GGy
' nm, 2
N \
e Bl G R R im (624)
2 2 SR,

¢ day G, - rong luc kéo; G, - trong luc cha palang nang cdn; G, - trong luc clia cén; R, R, 15,
1. — cc thanh phdn di duge chira trén hinh 6.4.
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Neéu K > 2, dé c6 kha ning nhén tai hop 1y thi luc kéo can phai duge gdp doi hoac gip ba.
Sa dé cdc phuong dn b tai trong cila cén truc thap dugc trinh bay trén hinh 6.5.
S
/
‘l\. 5

Hinli 6.5 S0 dd bat e kéo ciia puldng
S — lie kéo, § 5 - e kéo cia edc nhdnh cdp cita paldng ndng ha cdn, K — 56 hiong cde nhdnl cdp clia
paldng iing ha cdn, K — s¢ higng cdc nhanh cap kéo bi.

6.2. DONG HOC CUA CO CAU THAY POI TAM VOI

Khi phén tich dong hoc clia ¢o cdu thay d6i tam v6i, cdn ké dén (4t ca cdc thong 6 tac
dong nhu tdc do gde cla cdn khi thay déi tdm véi trong ch€ do nang ha [a bai todn rat phic tap. Do
co cdu thay déi 1dm v61 bang cich nang ha cin, I co cdu chuyén dong cham, tai dong trong co cau
& di€u kién khai thic binh thuomg 1a khong ddng ké ¢d thé don gian hod.

Trong mét s6 trussng hop c6 thé bo qua khai lugng, do dan héi cha cdn va sy dao dong clia
hang hod.

Ap dung véi so dé dong hoc clia co ciu thay di tim vai duoc biu dién trén hinh 6.6.

1linh 6.6, So dé dong hoc ciia co cdu thay dov tdm vai
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Trong tai trén méc 13 Q, phu tdi dong P: cla palang nang va P la phy t3i dong cua tai
trong hang hod duge xdc dinh theo cdng thic sau:

b - {M@_m)
m_ +m. sin 0

N c,sm.ﬁ Q1+ c,Sin“0 1 : 6.25)
¢, +¢,sin’0 c,cos{8 - 8) /|| cos(0-3)

m_ T, sin’0 C ¢ sin®0
P, = ————"—“;——_——j—(l—coskt) + ———Q jen SN :
m, +mgsin’0 ¢, +c,sin‘0 ¢, cos(B —8)
trong dé:
m, - trong lugng cac phén quay ctia bo phan dén dong co cau thay doi tdm vdi;
m,; - trong lugng hang hod;
Ta - luc du trong qua trinh khai dong hoac ham cia co cdu thay dd tdm voi;
- hé s0 cimg cba palang nang cin;
- hé s6 cimg cila palang nang hang;

”mp +111G51r1“(3"}7:.c2

k= \/(c]+cssin39)mpmﬁ . €29

Céc goc 0 va § biéu dién trén hinh 6.6.

Luc trong trang thadi tinb cua palang nang can:

L sind m g sind ©27)
cos(8 - 6) “®cos(@-8) '
Heé s& qud t4i dong cha paling ning cin trong ché 46 qud do:
pd
Ki= -
Gid i cyc daj chia P & dat duge khi:
coskt = -1 va sind — 1.
Khi dé:
cos(8 - 8 ) — sind;
Ta cé:
} m C C. 1
Plyw = 12T, —— + Q— [ b+-—= —; (6.28)
m, +m, ¢, +c¢, ¢,sind )| sind
| S siné csind+c, | 1
K:'.Max = L = 2Tdu + 1 : . =
n Max g(mp + mG) Cl + c? Slna
1 C, +— i
= 2T, + sind (6.29)
g(mp+mﬁ) c +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 VOI

6.3.1. Khéi quét

Diéu khién hé théng truyén dong dién ty dong st dung trong cdn truc hién nay thudmg
dugc xay dung theo nguyeén tic hé kin. Toc do cong nghé duge thiét k€ nhim muc dich théa min
yéu cdu béc xEp moi loal hang hod. Piéu khién co cdu ning ha cin cho cén truc thuoc dang hé
théng qudn tinh 16m, t&c d6 bign dbi cham. Trudc day kj thuat didu khién con nhidu vin dé han
ché, hé théng diéu khién thuong duge x4y dimg theo dang SISO, ngay nay ky thuat diéu khién véi
sy trg gilp cla mdy tinh, cdc thist bi diéu khién kha trinh PLC di dugc dng dung phé bién. Thiét
bi bién déi cong suat phét trien v6i k¥ thuat diéu khién tién tién, mo6 hinh todn dong co khong
déng bo duge nhan dang va img dung trong cdc bién tdn diéu ché theo do rong xung (PWM). He
thong diéu khién xay dung 12 hé théng nhiéu ddu vao ra (MIMO).

Cic he thong didu chinh t6c dé c6 tin hiéu diéu khién dugc dng hgp thuc hién theo yeéu
cdu céng nghe béc xép hang hod. Tin hiéu dicu chinh momen cho cic hé thong truyén déng dien
tv dong ma hé théng s dung bi€n tdn PWM - Dong co khong déng bo, hé thdng st dung phu tai
dong - dong co khéng dong bé roto day quin hoac dong co dién mot chidu cé cudn noi tiép kich
tit doc 14p nhat thiét phai dugc t6éng hgp dé diéu khién mémen dong co cho cau tric cu thé cla cdn
tryc.

6.3.2. Md hinh nhan dgng mémen cén cla ¢o cdu néng ha can

Dua vao cd s& 1y thuyét vé tinh todn cic co cdu cdn truc da duge xay dung. M6 hinh nhén
dang momen can cho co cau nang ha cdn biéu dién trén hinh 6.7.

»rolg
K- ~ ] on —bb—

o

afa
\/
-
il
0
(0

U0 o UEUEE UE

e
m )
PRIy
L= |
l—".
2 |
-]

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

Nhap céc thong s6 k¥ thuat cha cdn truc cu thé cho mé hinh nhan dang mémen can, chay
mo hinh nhin dang trén Matlab véi cdc tai trong, diéu kién sdc gié khac nhau, ttng v&i géc
nghiéng nhit dinh. Cic dac tinh nhan dwge trén hinh 6.8a — khi co ciu nang ha cdn hoat dong
trong gidi han tir goc nang ha cdny = 20" + 75% a = 1,5".

Trén hinh 6.8b - dac tinh moémen can vi cac taitrong Q=10T; Q=20TvaQ=40T.
Trén do6 thi truc tung 1a gid tri trong déi duge tinh theo:

M* = meﬂK
¥ = F(1) khi V = const, thoi gian mo phong 90 s.

== - T . i .

5 10 15

Hinh 6.8a. Pdc tinh mémen cdn khi ndng cdn

1ol ........... U R Lo R o .......... i

Hinh 6.8b. Ddc tinh mémen cdn khi ha can
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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 DONG DIEN CHO
CAN TRUC- CAU TRUC

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

P61 vai cac thi€t bi nang van chuyén néi chung va véi cin truc néi riéng can phai thoa
man cAc yéu cau sau day.

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

Téc do chuyén déng 181 wu clia hang hod duge nang chuyén 1a diéu kién trudce tién dé nang
cao ning sudt béc x€p hang hod, dua lai hiéu qua kinh t&€ k¥ thuar tdt nhat cho sy hoat dong cua
cén truc — cdu truc. Néu tdc d9 nang ha thi€t k& qua idn s& doi hoi kich thudce, trong lugng cha cic
bo truyén co khi 16n, diéu nay din t6i gid thanh ché& tao cao.

Mat khéc t6c do nang ha t8i vu dam bao cho hé théng diéu khién chuyén déng cha co cdu
thod mén cdc yéu cdu v€ thdi gian dao chiéu, thdi gian him, lam viéc lién tuc trong ché do qua do
(hé thdng Lién tuc dao chiéu theo chu k¥ bdc xép), gia toc v do giat thod man yeéu ciu. Ngwge lai
néu 16c do qud thdp s& 4nh hudng dén nang suit béc x€p hang hod. Thong thudng tc do chuyén
doéng cia hang hod & ché do dinh mitc thudmg nim trong pham vi (0,2 + 1) m/s hay ({2 + 60)
m/ph. Piéu khién chuyén dong cho cic co cdu cla cin truc — ciu truc can dam bio cic yéu cdu
t1ép theo.

C6 kha nang thay doi téc do trong pham vi rong

Pham vi diéu chinh t&c d6 cha cdc co cau diéu khién chuyén dong 1a diéu kién cén thiét dé
ning cao ning suit bdc xép dong thoi thoa mén yéu ciu cong ngheé béc x&p voi nhidu ching loai
hang hod. Cuy thé 1a: khi nang va ha mdéc khong hay tdi trong nhe vdi t6c do cao, con khi cé yéu
cdu khal thiac phai cé téc do thap va 6n dinh dé ha hiing hod vao vi tri yéu céu (diéu nay do k¥
thuit béc x€p hodc k§ thuat 1ap mdy doi hoi cu thé vai timg loai cén truc — ¢du truc).

Ngoai ra cic hé thong truyén dong phdi ¢é cdc téc do trung gian nhu sau:
- Téc d6 toan tai: V,,, .

- Toc do nang mot phin hai tai: 1.5+ 1,7V, .

Téc do ndng mdc khong: 3 + 3.5V, .

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

- Tdc do ha it tai hodc méc khong: 2 <25V,

Vi vity s0 cdp toc do cho cac co cdu diéu khién chuyén dong cua cdn truc it nhat 1a 3 cdp
t6c do. Cdp 16c do thdp nham thoa min cong nghé khi ndng hang vi ha hang cham dat, cap 6c do
cao Ia tdc do 161 vu cho timg co cdu, giita hai cip tdc do nay thudng duoc thict k¢ thém cdc tde do
trung gian dé thoa min coéng nghe béc x€p hang hod ciing nhu su lam viéc 6n dinh cha cén truc.
Cé kha nang rit ngan thoi gian qua do

Cac ¢o clu diéu khién chuyén dong trén cdn truc — cdu truc lam vigéc & ché do ngan han
lap lai, thuong hé s déng dién tuong doi €% = 40% vi viy théd gian qud do chim hdu hét thoi
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gian cong tdc. Do d6 viec riit ngén thdi gian qua do 13 bién phip co ban dé nang cao nang sudt,
Thoi gian qui do trong cdc ch& do cong tic 1a thoi gian khdi dong va thai gian ham trong qué trinh
tang toc va gidm t6c. DE rit ngin thai gian qui do cén st dung cdc bien phap sau:

- Chon dong co ¢6 momen khéi dong 16m.
- Gidm moémen quan tinh (GD)* clia cdc bo phan quay.
- Dung dong co dién cd téc do khong cao (1000 +1500 vg/ph).

Dai vdi déng co maét chiéu, momen khdi dong phu thudc vao gidi han dong clia cdc phi€n
g0p vi vay thuong chon I,y = (2 + 2,5 ).

boi v6i dong co xoay chieu momen khdi dong phu thudc vao loai dong cd, véi dong co
khéng déng bo roto long séc momen khéi dong c6 thé dat 1,5M,,, cdn d6i véi dong co khong
déng bo roto day quén vé nguyen thic momen khéi dong c6 thé chon bang mémen t61 han M,,...
Viéc sir dung loai dong co t6c do thip trong he théng dién co mot mat rit ngin duge qua trinh qué
do, mat khdc nang cao dugc higu sust, khi sir dung bd diéu 8¢ co khi ¢ ty s nho.

C6 tri so hiéu suit va cosp cao

Cong tac khai thic hop 1y cdn truc — cdu truc trong bdc xép hang hoi 12 mot yé&u 16 dé
nang cao tinh kinh t€ cda hé théng didu khién. Nhu ching ta dé biét hé théng truyén dong dién cia
cac cdn truc thudng khong sit dung hét kha nang cong sudt, hé s6 tai thuong trong khoang 0,3 +
0,4. Do vay khi chon cdc d40ng co truyén dong phai chon loai ¢4 hiéu suit cosg cao va 6n dinh
trong pham vi rong,

Pam bio an toan hang hoa

Bao dam an toan cho hing hod, cho thi€t bi va bio dim an toan cho cong nhan bdc x&p la
yeéu cdu cao nhilt trong céng tac Khai thac, van hanh cdn truc - cdu true. D€ thuc hién dugce diéu dé6
cdn chy ¥ tdi cdc gidi phdp sau:

- Cén c6 quy trinh an toan cho cOng tdc van hanh va diéu khién cdn truc — cdu truc trong
qua trinh hoat déng.

- Trong qua trinh tinh toan thi€t k€ phai chon cdc hé s6 du trit hop 1y.

- K¢ thuat diéu khién chuyén d0ng cén truc c4n ¢6 cdc heé théng gidm sit, bao vé tu dong
cac he thdng diéu khién chuyén dong cho cdn truc. Cic hé théng cdn ¢ cdc bao vé nhu: Bac vé
méc cham dinh, bao vé ching cdp cho co cdu nang ha hang; bao vé géc nang cin 16nm nhat va nho
nhat hay néi cadch khdc 1a bao v¢ tdm véi nho nhdt va 16n nhat cho co cdu nang ha cin; béo vé géc
quay hay bdo vé hanh irinh cho co ciu quay va co cdu di chuyén. Ngoai ra cdn c6 cac hé théng do
luong va bao vé qua tai tai trong nang cho co ciu nang ha hing va nang ha cdn.

- Hé théng didu khién bat buoc phai c6 ddy dii cic bio vé su 6, bao vé “khong”, bao ve
ngin mach, bao vé qud tdi phiét cho cic déng co thuc hién va bic vé dimg khdn cép.

- Céc loai phanh hdm che cic hé thong lam viéc ¢é tinh bén viing cao.

Céc giai phap dam bao an toan trén day trong qud trinh khai thic cin truc — cdu truc cin
duge kiém tra thuomg xuyén va phéi duge diang Xiém tai co quan Diang kiém.

Picu khién tién loi va don gian

D¢ didm bao thuin 1gi cho ngudi diéu khién viéc thiét k€ cabin diéu khién cling véi céc
thi&t bi diéu khién phai dugc bé tri thuan tién va théng nhit gilta c4c loai c4n truc — cdu truc, Déng
thod ngutn diéu khidn cén truc — cdu tryce c6 thé sit dung cdc 1énh khdn cap mot cich thuan tién va
dé dang.
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On dinh nhiét, co va dién

Cac cdn trye — cdu truc thong thudmg duge lap rdp dé van hanh ngoai troi. Cdc khu vuc
lam viéc thong thudng cé nhiét 4o bién d6i theo mia 15 rét. Ngoai ra cdc cn tryc cing bién con
chiu anh hudng cla hol nudc man, vi vay cic thiét bi dién, két cdu co khi phai duge ch€ tao thich
hgp v4i moi trudmg cong tic.

Tinh kinh té va k¥ thuat cao

Thiét bi chic chin, k&t cdu don gian, trong lugng va kich thudc nhd, gid thanh ha. Chi phi
bado quan va chi phi nang lugng (kW/ian) hop 19.

Mot si dinh nghia vé cac thong sé cla cin truc - cdu truc

Cac cfin truc — cu truc ¢6 sé lieu k¥ thuat dé biéu thi tinh chit chuyén dong cla né nhu:
sic céu, momen cdu, chidu dai va do vuon tay cdn (t4m vdi), chiéu cao cin truc, van t6¢ nang
hang, van t6c di chuyén cin truc, t6c Ao quay clia thdp cdu, trong lugng kich thude cla thiét bi ...

a. Sic cdu 12 trong lugng vat thé cdn nang 16n nhat tinh bang tén (T). Sic cdu bao gém
trong lugng vat thé va cdc phy ting treo vio méc cin ciu (con goi 14 bo phin mang
vat).

b. B¢ vuon tay cdn (tdm v6i) 1a khoang céch tiy dudng t&m méc céu t6i tim bo phan
quay tinh bang mét (m).

¢. Momen cdu (mémen tic dong 1en cdn truc khi ning hing) 14 tich s6 trong lugng vét
thé khi béc xép (tinh bang T) vé1 d6 viron tay cdn (tinh bing m) thi mémen can tinh
bing T.m.

d. Chiéu ddi tay cdn 12 khoang cich tir tam ban & quay tGi tam puly ddu cin dugce tinh
bang (m).

e. D¢ cao khi ndng hang 1a 46 cao 1dn nhat clia méc cdu khi nang hang, do cao ciu
hang phu thudc vao do vuon tay cdn va chidu dai tay cdn. Do cao cuc dai cua tay cdn
dat duogc khi dé vuon tay cdn 12 cuc tjiéu va nguoc lai.

f. Vdn toc ndng hang 12 quing dudng ma vat ning di dugce trong mot don vi théi gian,

g. Vdn téc di chuyén cia cdn truc (461 voi cdn truc dat trén dudmg ray va trén banh
xich hodc bdnh 16p) 12 quing dudng ma cdn di chuyén duge trong mot don vi thdi
gian (m/ph).

h. Téc do quay cita cdn truc 13 s6 vong quay clia bé trong mot don vi thoi gian (vg/ph).

i. Cdc kich thude chinh bao gém chiéu dai, chiéu rong va chiéu cao .

7.2. CAC HE TRUYEN DONG DIEN CHO CAN TRYC - CAU TRUC
7.2.1. Khéi qudt

Trén cdn truc bao gém 4 co ciu truyén dong doc 14p véi nhau. Khi két hop diéu khién 4 co
cfu nay hoat dong hodc diéu khién hoat dong riéng ré umg co cfu s& dat dugc quy dao bdc x&p
hang hod theo mong mudn.
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Bén co cdu truyén dong chinh ciia can truc gém:

Truyén dong cho cd ciu nang ha hang.
Truyén dong cho co cdu nang ha can.
Truyén dong cho co cidu quay mam.
Truyén déng cho cd cdu di chuyén chan dé.

palb el

Cdc co cfu chinh ctia cau truc bao gbm:

1. Truyén dong cho co ciu nang ha hang.
2. Truyén dong cho co cu di chuyén xe con.
3. Truyén dong cho co cdu di chuyén gian,

Thong thuong cic hé truyén dong dién cho co cu nang ha hang, nang ha cn cho cdn truc
duge xay dung hoin toan giong nhau vé gidi phdp didu khién. Tuy nhién khic nhau vé pham vi
cong sudt truyén dong.

Piéu khién chuyén dong cho co ciu quay trong nhiéu wuong hgp cd thé sit dung truyén
dong nhém nhiéu dong ca duge cdp ngudn chung.

Cong sudt truyén dong cua co cu nang ha hang 16n hon cong suat cha co cdu nang ha cin
Vi €O cal quay, cdn co cau di chuyén chan d€ dugc xay dung don gisn hon cdc co ciu 1, 2, 3.
Piéu khién chuyén dong cho céc cd cdu nay ¢6 thé duge thuc hién 14 cdc he truyén dong dien hoac
truyén dong dién - thiy luc.

Tuy nhién cdc hé truyén dong dién thuin tiy khi sit dung dong co truyén dong 1a: dong co
mot chidu, ddng co khong déng bo roto 1dng séc hodc day quin s& cho dac tinh di€u chinh tot
nhat, Céc co cfu di chuyén xe con, cg c&u di chuyén giin cta cu truc trong tinh todn gin giong
vdi co cdu di chuyén cla cdn tryc. Chiing ta s& phan tich cdc hé truyén dong dién ding cho cédn
truc vi tinh phé bién clia né trong k¥ thuat didu khién cha cic cén truc hién dai.

7.2.2. C&u trac cua hé kuyén dong dién

Cau tric cia hé thong truyén dong dién ding cho cin truc — cau truc duge dua ra vdi hai
dang pho bién trinh bay trén hinh 7.1. Trén hinh 7.1a, bao gdm cdc phdn ti chinh cda hé théng
dong luc:

Pong co dién truyén dong cho cdc co cau.

Phanh ham dung dién tir.

B9 truyén co khi. -

C6 thé 1a trong tdi quin cdp nang ha hang hoac nang ha cdn,
Phanh hdm an toin cho co cu nang ha cdn hodc nang ha hang.

U

Rieng déng co truyén dong cho co ciu quay mam thuong stt dung bd truyén co khi truc vit
v4 tan vO1 banh rang nén dan dong tru quay.

Vi cdu triic trén hinh 7.1a, dong co thuc hién cd thé 1a dong co mot chiéu diéu chinh tde
do bang dién trd phu trong mach phin img va mach kich tit. Can chd ¥ ring cudn kich tir néi tiép
duge sit dung dé hd trg mbmen clia dong co trong diéu khi€n & chiéu nang va ha 12 khdc nhau.
Viéc déi chiéu quay cla dong co dién mot chiéu dugc thay ddi chi y&u bang cdch ddi chiéu dién
4p phin ng. Hé théng c4p ngudn cho dong co mot chiéu cé thé 1a mdy phat dién mot chiéu ¢
nhiéu mach phén dng (hé F - D) hoac bo bién d6i uristor - dong ca dien mot chiéu (T-D).
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V@i cu tric trén hinh 7.1a, dong co thue hién 1a dong co khong déng bo roto 16ng séc
loai c6 nhidu cudn day quan trén stato, cic tdc do khdc nhau duge tao ra bang cdch ddi ndi cic
cuon day hoac thay déi dién dp, tdn s6 ngudn cdp cho cdc cudn day stato. Viéc ddi chidu quay cho
céc déng co xoay chidu khong dong bo thudng thue hién bing phuong phap d6i thit ty pha dién ap
ngudn cap.

Uu diém co ban cha hé truyén dong dién trén hinh 7.1a: Két ciu hé théng don gian,
thuémg xay dung theo nguyén tic ding tay diéu khién ket hgp v6i tram tiy. Ddéng thdi dang nay
ciing cho pham vi diéu chinh tdc d6 rat 16n, ddu tv ban ddu thap.

Nhugc diém cia he théng 1a do tron diéu chinh khong cao, c6 thé gay nen luc giat trong
qud trinh lam viéc cha can truc. Vi vy tinh bén vimg khong cao va chi tmg dung cho cdc cén truc
— c4u truc khi yéu cdu dic tinh cong nghe nang chuyén khong cao.

D¢ khic phuc cic nhuge diém trén trong cic hé théng diéu khién chuyén déng cho cédc co
cfu, ngay nay da img dung cdc hé thong truyén dong dién hién dai sir dung bo bién tdn - Pong co
khong dong bo v4i thiét bj djéu khién PLC. Dang hé thOng nady cho ket qua tdt vé didu chinh tdc
do, tinh linh hoat trong diéu khién va gidm sit, cling nhu hiéu qua kinh € cao.

Trén hinh 7.1b biéu dién dang c8u tric dong luc cha he théng truyén dong dien da dugc
iing dung cho nhiéu loai cin truc cla cic hing danh ti€ng CRANNEF clia Phdn Lan hoac
KONDOR, KRANBAU cia bic hoic KYPOB clia Cong hoa Lién bang Nga.

Trong hé thdng bao gbm :

1. Dong co truyén dong.

2. Phanh dién tir hdm dimg.

3. BO truyén co khi.

4. Phu tai dong dung d€ diéu chinh t6¢c d0 cha hé thong bing mdy phit hdam déng bo
ho4c may phit dién mot chiéu hoac cdc dang phanh him dién t.

5. Co c4u thyc hién cé thé 13 tréng tdi cho co c4u nang ha hang hoac ning ha cén.

6. Phanh an toan.

Hinh 7.1. S0 d3 cdu triic h¢ truyén dgng dién cho cdn truc — cdu truc

Dac diém co ban ciia he thdng & hinh 7.1b 12 & chd co cfu him diéu chinh t6c do 4 c6 thé
diéu chinh duge momen him theo yéu cfu va ket hgp vdi dac tinh clia dong co dién dé cho ra dic
tinh ciia he thng thod man duge cong nghé nang chuyén cho céc loai cén truc — cdu truc. Pac biét
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thich hop vdi cin truc dung trong cong nghiép ldp mdy, xay dung va cac cdn truc dé bdc x€p
container & cdc cang bién. Dang hé thong trén hinh 7.1b thudng dudge ng dung cho cdc hé théng
c6 pham vi cong sudt 1on st dung dong co truyén dong mdt chiéu, dong co khong déng bo réto
day quin.

Uu diém cia hé théng trén hinh 7.1b c6 dic tinh diéu chinh t6t, 46 tron diéu chinh vi c6
kha niang diéu chinh sau ca hai phia nang ha, quay trai - quay phai .

Nhuoc diém clia hé théng : Hé thong diéu khién thudmg phitc tap va i he kin, gid thanh
téng thé cao, higu suit ving diéu chinh sau th4p.

Cau triic hé diéu khién cho cdc hé truyén dong dién bigu dién trén hinh 7.1 ¢ thé dugce
x4y dung trén nguyén tic hé hd hoac heé kin diéu chinh tdc do.

Cdn chi ¥ rdng:

Céc phanh hdam dimg dién tir 2 va co cdu phanh an toan § clia hé théng trén hinh 7.1a hoac
6 trén hinh 7.1b lam viéc tin cay, tinh bén vifng cao dé dam bao an ton trong qua trinh 1am viéc..
Khi ¢4 sita chifa thay thé cdc phan t trén truc truyén dong chinh nhat thi€t phai khoa phanh an
toan 5 hodc 6 chac chin dé€ rdnh gay mdt an toin nghiém trong.

7.3. CAC DANG PAC TiNH CO TINH CUA HE TRUYEN DONG PIEN PIEU CHINH TOC
PO CHO CAC CO CAU CHINH CUA CAN TRYC - CAU TRUC

7.3.1. Céc dang ddc tinh ¢o tinh cua hé thdng truyén déng dién mét chiéu cho
¢dn trye - cdu trye

Moémen can tinh cla cic co cdu chinh trong diéu khién chuyén dong cdn truc ¢é hai dang:
moémen can thé nang vd mémen can ma sdt. Vi vy dic tinh co tinh cla cic dong co truyén dong
cho cdc cd cdu ¢6 dang nhu sau:

Trén hinh 7.2 biéu dién so dé nguyén 1 sif dung dong co dien mot chiéu va dang dic tinh
co tinh clia cdc dong co diéu khién chuyén d6ng ¢ho cdc co cdu clia cdn truc — cdu truc. Trén hinh
7.2a, so d6 nguyén 1y clia dong co dién mot chiéu DC bao gédm: phin ing U, cuén kich ti noi tiép
G,G,, cudn kich tir song song FF,, dién trd phu mach phin tng R,, diéu chinh t6c d9, dién trd R,
dung dé thay déi kich tir clia ddng co.

Céc phén tir 16gic K;; d€ diéu chinh gid tri dién ud R,,, R,,, N va H dé ddo chiéu quay, R,
role dong cuc dai bao vé mach phdn ing, R; role dong dién bao vé mat tir trugng. Trén hinh 7.2b,
dac tinh ce finh clia co cdu nang ha hang va dac tinh co tinh cia co cdy nang ha cdn. Trén hinh
7.2¢, diic tinh cd tinh clia co cAu quay va co cau di chuyén.

Céac dang dac tinh co tinh chia cdc dong co thye hién ¢6 hai viing diéu chinh td¢c do. Ving
diéu chinh t8c do khi thay déi dién tr¢ phu mach phdn iing phia nang — ha hang va ving diéu
chinh t6¢ d¢ khi thay d6i dién trd mach kich tir phia nang — ha hing.

D61 v6i co cdu nang ha hang va co cdu nang ha cin khi ha c6 tai, dong co dién thudong lam
viéc 0 ché do ha ham. Phia nang hang d6i vdi co cdu nang ha hang, nang ha cdn, co cdu quay va co
cdu di chuyén dong co dién dién hoat dong & ché do dong co.
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Hinh 7.2. S¢ dé dién nguyén 1y va cdc dang ddc tink co tinh khi stk dung dgng co mot chiéu trieyén dong cho
cdc co cdu chinh ciia cdn truc — edu huc.
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7.3.2. Céc dang dac tinh co cla hé théng truyén ddng dién bdng déng co
khdng déng bd réto 16ng séc cho cdn fryc - cdu tyc

Diéu chinh tdc do trong céc he thong truyén dong dién cho céc co c4du diéu khién chuyén
dong cho cdn truc — cu truc sir dung déng co dién khong déng bo roto 16ng séc rdt phd bién.

Phuong phip diéu khién tdc do thong thudmg duge thuc hién bang cich déi ndi cudn day
phan img dé thay d6i s6 déi cuc p. Ddo chiéu quay cla dong co truyén déng duge thuc hién bang
cdch thay d6i chiéu tr trudng quay. So dé dién nguyén 1y déi néi cudn day stato duge trinh bay
trén hinh 7.3a, dac tinh co tinh cia dong co truyén dong cho co cdu ning ha hang va ning ha cdn
trén hinh 7.3b.

Trén hinh 7.3a, khi cudn day phan tng ciia déng co khong déng bo dau Y, A va YY; Trén
hinh 7.3b, dic tinh co (inh cia dong co khong déng bo khi diéu chinh t6¢ d6 bing cach déi nai
cudn day dé thay d6i s6 dai cuc p cho co cdu nang ha hing va co cu nang ha cdn, Ving didu
chinh tdc dé phia ning cho co cdu nang ha hing, co cdu nang ha can, dong co dién lam viéc d ché
a0 dong ce. Ving diéu chinh toc d¢ phia ha cho co ciu nang ha hang, co ciu nang ha cdn, dong co
dién 1am viéc & ché d6 ha ham.
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Hinh 7.3. S0 46 dién nguvén Iy va cde dang ddc finh co tinh ciia dong co truyén déng cho cde co cdn diéu
khién chuyén dong cho cdn tryc — cdu truc
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7.3.3. Cac dang dac finh co cla hé thdng truyén déng dién bang déng co
khéng dong bé réto d@y qudn cho cén tryc - cdu tryc

Pong co khong déng bo roto day quan sl dung dé truyén dong cho cic co ciu diéu khién
chuyén dong cho cdc cdn truc — cdu truc ¢6 nhidu mu diém nhu ting momen khéi dong, han ché
dong dién trong qua trinh khéi dong va ¢é kha nang didu chinh t6c do trong pham vi rong, khai
thdc va bao dudng don gian. Dac biét dong co khong dong bé sir dung cho cén truc — cdu truc cé
thé m& rong pham vi cong sudt vi vay chiing dugc sit dung rdt phé bi&n.

Trén hinh 7.4 trinh bay so dé dién nguyén 1y va cdc dang dac tinh co dong co khong ddng
bo roto day quin truyén dong cho cdc co cdu cla cdn truc — ciu truc. O hinh 7.4a biéu dién so 46
dién nguyén 1y clia dong co khong déng bo 1oto day quéin diéu chinh tSc d¢ bing cach thay d6i
dién trd phu trong mach roto cia dong co. Trong so d6 M, va M, 13 cdc. phdn tir diéu khién logic
dé ddo chidu quay dong cd; K; 1a cac phdn tir di€u khién 16gic dé thay déi gid 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 ciia dong co khong déng bo roto day quén diéu chinh tdc
do bang cach thay d6i gid tri dién trd phu truyén dong cho co cdu nang ha hang va nang ha cdn
clta cdn tryc — céu truc. Ving diéu chinh téc do phia nang hang Ay, viing diéu chinh t6c do phia ha
hang A,,, phu thudc gid tr1 dién rd phu trong mach réto. Dac tinh co tinh cia hé truyén dong dién
diéu khién chuyén dong cho co cdu quay va co cfu di chuyén chan dé. Vung diéu chinh toc do khi
quay, khi di chuyén phu thuoc gia tri dién trd phu trong mach réto.

M,
Rv—n——J \—q
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Hinh 7 4a. So dé nguyén Iy clia déng co khong dong bo
réto ddy qudn diéu chinh téc dé
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Hinh 7.4b. Dang ddc tinh co tinh ctia déng co khéng dong bd truyén déng cho cdc co cdu diéu khién chuyén
déng cho cdn truc — cdu truc.

7.3.4. Céc dang ddc tinh co cla hé thdng diéu khién 8¢ dé truyén déng dién
cée ¢o cdu chinh cho cén tryc -céu tryc st dyng phu 1di déng

Cic cén truc - cdu truc ¢6 yéu cfu dic tinh diéu chinh 5t st dung cho cong nghe 1ip méy,
xay dung vi cho céng bién céu tric he truyén déng dién trinh bay trén hinh 7.1b, Diéu khién he
th6ng truyén dong dien & ving diéu chinh t6c do sau ca hai phia nang va ha hang xay dung he
diéu khién 1a he kin. T6c do cha hé thong truyén dong dién phuc vu cong nghé c6 yéu cdu 10%n,,
15%n,, 20%ny, sai léch tinh 5%, khi tai trong nang thay déi tir M, dén 1,2M,,,- He truyén dong
dién thudomg st dung 1a: Bo bién déi tiristo - dong co - Phu tai dong hoic dong co khong déng bd —
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 ciia hé truyén dong dién cho cdn truc - cdu truc
khi sit dung phu tai dong.

Pac tinh co tinh cOa hé truyén dong dién cho cdn truc, cdu truc khi sir dung phu tai dong
biéu dién trén hinh 7.5a, b, clia hé¢ théng truyén déng dién diéu khién chuyén dong cho cdc co cdu
cla cén truc. Cdc déc tinh oo tinh thé hién trong hai ché d6 hoat dong.

1. Khi dua phu tai déng vao hé thong

Khi ¢6 sy tham gia hoat dong cta phu tai dong, t6c do 6n dinh trén cdc dac tinh 1, 2 phia
nang va 1, 2, 3 phia ha hang nham muc dich tao ra cic t6c do thdp ddp ing yéu cdu cia cong
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nghé nang chuyén. Dac diém cla hé théng khi tao ra ving diéu chinh siu véi sy thay déi tai trong
nang irong dai rong cin han ch€ dong cho déng cg bang dién tré phu R, trong mach roto cia dong
co khong déng bo va dien trd phu trong mach phén dng ciia dong cd mot chiéu. Diéu khién chinh
xdc momen cua phu tai dong s€ quyét dinh sai 1éch tinh téc d9 cho hé théng.

2. Khi phu tdi dong khéng tham gia vao hé thong

Khi phu tai dong khdng tham gia vao hé thong cdc tdc d¢ cong tic trén cdc dac tinh 3, 4,
5, 6 phia nang va 4, 5, 6 phia ha hang. He théng ¢é ho dac tinh cd tinh nhu hinh 7.5a, b d4 giai
quyét t6t van dé vé chat luong diéu khién sau cho hé théng déng thoi dap ing duge cac 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
TRYC - CAU TRYC

7.4.1. BPac diém chung

Diéu khién chuyén dong nang ha, di chuyén hang hod treo trén méc cin truc — cdu truc
theo quy dao mong muén trong khong gian hoat dong cla cin tryc — cdu truc c6 thé duge thyuc
hién déng thdi nhtt 4 co cdu: Nang ha hang, nang ha cdn, co ciu quay va co cdu di chuyén. Khi
khao sat su hoat dong cla cdn truc mot cich toan dién, nhat thiét phai coi cdn tryc 12 mot doj
tuong diéu khién bao gém 4 cd cdu chinh hoat dong c6 nhitng rang budc nhdt dinh, Trong trudng
hop d6 cdn phai khao sdt sy hoat dong cha cin truc bao gém 4 bac tu do d€ xét cdc ché do dong
clia né.

Céc hé thong w dong hoa toan phin qud trinh diéu khién cn truc duge xudt phdt tr quan
niém dé. Viéc diéu khién chuyén dong clia cic co cdu c6 thé thuc hién diéu khién tai chd hodc tir
xa.

Tuy nhién trong thuc & hién nay diéu khién chuyén dong cla cén truc boc xép hang hod
dugc thiét k& dé ngudi van hanh truc 1iép didu khién quy dao chuyén dong cha hang hod, quyét
dinh t8¢ do nang ha va di chuyén tuy theo timg diéu kién cong tdc va chiing loai hing hod cu thé.

Chinh vi vay ma cdc hé théng diéu khién chuyén dong cho cic cg cfu cla cdn truc thudng
dugc thiét k€ hoat dong doc 1ap voi nhau, Viéc khai thdc t6i uu nang sudt thiét ké phy thudc nhiéu
vao k¥ thuat didu khién clia ngudi van hanh, cling nhu cdu tric diéu khién ciia cdc hé théng diéu
khién chuyén dong. Diéu khién cdc hé théng diéu khién truyén dong dién cho chuyén dong cla
cdc cd cdu cha cin truc duge thiét k¢ rdt da dang. D€ thudn tién cho qua trinh t6ng hop va phin
tich cdc heé théng diéu khién chiing ta dya vao cdc dic difém sau:

t. He thong diéu khién sir dung cong tic to - role dé diéu khién qud trinh khdi dong, him
va diéu chinh t6¢ d6 cho dong co thyc hién.

2. He thong diéu khién viéc cdp ngudn cho dong co thuc hién bing cdch diéu khién cdc bo
bién déi cong suat nhu hé F - D (hé théng mdy phat - dong co); BBDT - D (bo bién déi tiristor -
dong co dién mot chiéu): (bo bién tdn - dong co khong dong bo);

3. He thong diéu khién két hop gilta cong tic to - role cdp nguén cho dong co thuc hién,
thay déi gid tri dién tr& phu trong mach phin tng clia déng co mot chiéu hodc dién rd phu trong
mach réto clia dong co khéng ddng bo roto day quén, két hop diéu khién phu tai dong dé 1ao ra
cac dac tinh mong muon.

4. Hé théng diéu khién img dung thiét bi PLC diéu khién cic hé théng truyén dong dién
vl su gidm sdt bing mdy tinh.
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Mach cdp nguén cho cdc hé théng diéu khién truyén dong dién cho cic co ciu chinh, céc
hé théng truyén dong phu va hé diéu khién gidm sdt sy hoat dong cha cdn truc — cdu truc c6 cac
dac diém sau;

Diéu khién c4p ngudn cho todn bo cdn truc — cdu truc trong ch€ do hoat dong va ché€ do
khong hoat dong. Ngudn dién ding cho cdn truc bao gém nguén di€u khién, ngudn dong luc cung
cdp cho cic dong ¢o truyén déng. Déng thoi he théng cip ngudn thyc hién cdc bao vé cin thigt
cho cén truc nhw: bdo vé ngan mach déng luc, bao vé khong, bdo vé qud 1di cdc déng co truyén
déng.

7.4.2. CAu tric didu khién céc hé thdng dung céng tdc to - role

CA4u triic diéu khién cla cdc hé thong didu khién truyén dong dién dung cbng téc to - role
cho cdn truc — cdu tryuc dugc bi€u dién trén hinh 7.6.

[ ]
T 4
> BOTH | ' BBDCS ¢ ¥ BC , CCTH |
(1) (2) (3) (4) (5)

Hinh 7.6. Cdu triic hé théng diéu khign hé thong ditng céng tic to - role.

He théng bao gédm cdc khau chinh nhu sau:

1. Tay diéu khién: Tay diéu Khién diing dé phét 1énh diéu khién 16c do cho hé théng diéu
khién truyén dong dién. Lénh diéu khién gém c6: 1énh dimng, lénh chon chiéu, 1énh gia tri 16c do.
Tay diéu khién 12 mot t6 hop cdc tiép diém dé diéu khién cdp ngudn cdc cuon hit cia cdc role
trung gian thyc hién lénh diéu khi€n phi hgp v6i vi tri clia tay diéu khién.

2. Heé thong bi€n déi tin hieu diéu khién (BDTH): H¢ théng bién ddi tin hiéu diéu khién
tuong ing v4i trang thai cla tay diéu khién, sit dung cdc role trung gian, role thoi gian dé lam chifc
nang déng cit va diéu khién hé truyén dong dién theo 1ogic trinh tu thuc hién 1énh diéu khién.

3. Bo bién d6i cong suit (BBDCS): Gém cdc cong tic to ding dé thyc hién 1énh diéu khién
doéng cit mach dong luc cdp ngudn cho dong co thuc hién.

4. Pong co dién (DC) truyén dong dién cho hé théng diéu khién chuyén dong cic co ciu
chinh cla cin truc — cdu truc.

5. Khau thuc hién trong cdc cg cau cda cdn truc — clu tryc.

Hién nay cdu tric didu Khién trén hinh 7.6 dugc 4p dung k¥ thnat didn khién PLC dé€ don
gian hod hé théng, tang d¢ tin ¢dy cho cdc cdn truc — cdu truc khi dic tinh diéu chinh <6 yéu cdu
khong cao trong viéc thuc hién cong nghé boc xép hang hoa.

7.4.3. Cdu tric diéu khién cdc hé théng ding phu tdi dong

Cau tric diéu khién clia cic hé thong diéu khién truyén dong dién cho cic co ciu diéu
khién chuyén dong cua cén truc ding phu tai dong duge biéu dién trén hinh 7.7.
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Hinh 7.7. Cdu triic diéu khién h¢ thong ditng phy tdi dong cho truyén déng dién
cdc co cdii chinh ctta cdn truc — cdu trite

Chiic nang cdc phin uf trong hé théng diéu khién:

1.

Tay diéu khién: Dung dé tao cic lenh diéu khién, tin hiéu diéu khién c6 thé 14 tin hidu s&
hodc tin hiéu tuong ty tuy thudce loai tay diéu khién.

Bo xir 1 tin hiéu diéu khién: Cdc tin hiéu dugc tao ra ur tay diéu khién dugc xir ly va
truyén dan dén cic khdi chdp hinh. Trén so dé ciu tric chi ra ba nhém tin hizu didu
khién: Tin hiéu diéu khién t6c do U, quyét dinh t6c do cong tdc clia hé théng, tin hiéu s6
Uy, diéu khién chiéu c&p ngudn quyét dinh chidu quay chia hé théng, tin hiéu sé U, quyé:
dinh gia tri dien trd phu trong mach déng cd nhdm han ch€ dong dién va tao ra cic vip 16
dd cho hé thdng.

Khéi ngudn cung cép cho hé thong: Chic nang clia khéi ngudn thuc hién cip ngudn che
he diéu khién va chon chiéu cfp ngudn cho mach dong luc clia dong co thuc hién.

Dong co truyén dong dién cho cdc co cdu diéu khién chuyén dong: Cic hé théng dang ny
thudmg sir dung dong co khéng déng bo roto ddy quan hoac ddng co dién mot chiéu.

Kh6i chuyén mach dong luc: Chic ning cla khéi chufn mach s& diing d¢é thuc hién {&nh
diéu khién diéu chinh thich hop gi4 tri dién trd phu trorg mach phan ng dong co.

Phu tai ddng: Phy tdi dong diing trong he théng c6 thé 12 phanh him, mdy phat ham mot
chiéu hodc mdy phat him ddng bo. Phu tai ddng tao ra momen M, trén truc co cua hé
thdng c6 chiéu nguge véi chiéu clla moémen dong co M. Tong dai s6 mdmen dong ca va
momen ctia phu tai dong tao ra momen cho truc ¢d clia hé thong din dong co cau diéu
khién chuyén dong.

Co cdu thue hign: Co cdu thuc hi¢n 1a tréng tdi quén cdp nang ha hang, nang ha can hoac
bdnh rang i6n cla co cfu quay, binh cha cd c4u di chuyén chan d&.
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8. B0 diéu chinh t8c d9: Chiic ning cla b diéu chinh nhim diéu chinh t6c do cha hé théng
bdm t6c 46 dat. Bo diéu chinh thudng dugce thiet k&€ ¢ hai mach vong: mach vong tdc dd
va mach vong dong di¢n. Vige cdp dong cho phu tai dong dugc diéu chinh tr dong bing
b6 chinh Wru diéu khién.

He thong truyén dong dién cho cdc ca cfu diéu khién chuyén dong cho cn truc nhu hinh
7.7 dugc tng dung rong rdi cho cic cdn truc ¢é dic tinh diéu khiép t6t. He théng [am viéc theo
nguyén tic hé kin khi tén tai tin hiéu didu khién t6c dd U, s& tao dugc dic tinh diéu chinh sau
(t6c do cham). Khi tin hiéu diéu khién U,, duoc ngit, hé thdng 1am viéc theo nguyén tac hé ha,
diéu chinh t6¢ do duge thuc hién bing cdch diéu chinh dién trd phu trong mach réto cba dong co
khong déng bo hoidc diéu chinh dién trd phy trong mach phan tng cia dong co dién maot chiéu.

7.4.4. C&u trie diéu khién cac hé thdng diing PLC va dung bd bi€n t8n cép cho
dong cd khdng déng bd réto idng sé¢ cho can truc - céu tryc

7.4.4.1. Cu tric diéu kKhién doc lap cho hé thong truyén dong dién

Sa dé cdu triic diéu khién doc lap hé théng truyén dong dién diéu khién chuyén dong cho
cdc ¢ ciu cila cin truc dugc trinh bay trén hinh 7.8, chie nang ¢a ban cua cdc khau nhu sau:

1. Tay diéu khién: Tao ra tin hiéu diéu khién hé théng tuong (ng vdi ba trang théi cla tay didu
khién. Vi trf “0” hé théng sdn sang hoat dong; Khi tay diéu khién dugc dich chuyén vé phia “UP -
DOWN” d&i vdi co ciu ning ha hing hoic nang ha cin; V& phia “L - P” d6i v6i co ciu quay, ca
cdu di chuyén tay diéu khién tao ra tin hiéu chon chiéu cho hé théng bing cam bién vi tri lién
dong vai tay diéu khién. Déng thai tay diéu khién duge néi lien ddong véi truc clia Encoder tao ra
cdc tin hiéu dang s6 diéu khién gid tri t6c do quay ctia dong co. Thong thudng cic Encoder sit
dung hién nay tao ra tin hiéu diéu khién 8 bit, cdc ddu ra cha Encoder lan lugt 12 2°, 2',2%, 27, 2°,
2°,2%, 27, Nhu vay tay diéu khién s& tao ra 10 bit tin hiéu diéu khién (2 bite chidu va 8 bit 16¢c do).

2. Bd ma hoa: BoO mi ho4 tin hiéu vi tri tay diéu khién nhdm nang cao cong sudt tin hiéu diéu
khién, tang kha nang chéng nhiéu, truyén tin hiéu di xa.

3. Bo diéu khién PLC: Bao gém CPU, cic modul ddu viio DO, cde modul ddu ra DI két néi vdi
cdc he théng diéu khién, Dé dam bao tinh tdc dong nhanh cho hé thdng PLC bién déi tin hicu tir
tay diéu khién dang digital thanh tin hi¢u analog diéu khién bién 1dn. Déng thi thong qua PLC
cung cip théng tin gidm sat su hoat dong cia toan bd hé théng,

4. Thiét bi dong cat: Cic cong tic 10 MC dung d€ déng cdt nguodn cdp cho bo blé’n tdn déng co
khong dong bo va cdc thiét bi thuc hién khac.

5. Bo bién doi: Bo bién tan dung dé diéu khién dién 4p, tdn s cdp cho dong co theo lnit didn
khién duoc thiét k& va lyu dit trong CPU ciia bign tdn, d6ng thdi thong qua biéh tdn ¢6 thé quan sét
va dat cdc thong s& bao vé dong co... .

6. Pong co dién: Dong co khong déng bo réto 16ng séc diing dé truyén dong cho hé théng.

7. Thiét bi quan sat: May phdt t6c dd PG 1a thi€t bi do tdc do dong co cho tin hiéu dudi dang
xung.
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8. May tinh két noi véi hé thong: Chiic nang chinh cla PC la dé diéu khién va gidm sat he thdng.

Cic heé théng diéu khién trén hinh 7.8 c¢6 nhiéu uu di€ém nhu tao ra duogc nhiéu cap e do
vi vay hé théng hoat dong ém, do giat nho, kha nang tu dong hod cho timg ein truc, ciu truc cling
nhu to2n bo hé théng diéu khién khu vuc cang trong bac xép hang hod. Dang hé théng nay ngay
cang duge tng dung rong rai cho he diéu khién cén trye, cdu truc,
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Hinh 7.8. Cdlu triic diéu khién cho titng ca cdun dang PLC - bé bién tan- dong co khong déng bé cho cdn
fric.

7.4.4.2. Cau tric diéu Khién néi mang cho cic hé thong truyén dong dién dung PLC - dong
co khong dong bd cdn truc - cdu truc

C#u triic co ban cla hé théng diéu khién truyén dong dién cho cdc co ciu nang ha hang,
¢ cau nang ha cdn, co cdu quay va cd cau di chuyén chan d& cia can truc, cling nhur cdc cd cau
ning ha hang, co cdu di chuyén xe con, cd cdu di chuyén gian clia cic cdu truc duogc biéu dién trén
hinh 7.8. Trén cén truc, cdu truc cdc dong co thuc hién, cdc tram diéu khién PLC cho cic co cdu
6 thé duoc thiét k& lap dat tai cdc vi trf khdac nhau nhung diéu khién chiing duge bo tri tai cabin
diéu khién. Viéc quan sdt trang thdi 1am viéc cda cdc thiét bj thuc hién, thong s6 cla cdc dong co,
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Hinh 7.9. So dé cdu tric ndi mang PC — PLC cdp ngudn cho déng co khong dong
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CHUONG 8. TRANG BI BIEN - PIEN TU CAN TRUC KONE

8.1. GIOI THIEU CHUNG VE CAN TRUC KONE

Cén truc chan d& KONE dugc hing KRANNEFF clia Phédn Lan thi€t ké. Nhém cin truc
nay dugc trién khai ing dung O céc cing bién nudc ta, nhiéu nudc trong khu virc va trén the gidi.
Can tryc KONE ¢6 déc tinh diéu chinh t6c do thich hgp cho bdc x€p hang hoi cho cang bién va
ning chuyén trong cong nghiép lip may cho nganh déng, chita tau bién,

Cin truc KONE c6 céc ¢co cau chinh sau:
- Co cdu nang ha hang.

- Co cdu nang ha cén (thay déi tim véi).
- (o cdu quay mam.

- Co céiu di chuyén chan dé.

Vé cilu trdc co khi cdu KONE c6 than cin truc goém:

Thap cén truc 1am bang thép ciu triic trén thdp ciu thing ditng, ¢6 gin tay cén truc (cdn),
cabin diéu Khién, budng dat thiét bi diéu khién.

Tay c4n cla cén truc cau tao bang nhitng thanh thép dugc ghép thinh dim g lyc, mot
ddu gin bang khdp vdi thdp ciu, mot ddu duge treo bing cdp thong qua hé théng rong roc va ¢o
thé quay xung quanh khdp gédn véi thap ciu.

Cabin diéu khién la budng diéu khién 1ap trung cla cén truc, trong d6 trang bj nhimg tay
didu khién dé diéu khién cdc co cdu.

8.1.1. Théng sd ky thudt co ban

Thong s6 kj thuat cha ciu KONE nhu sau:

- Sitc néing tir 8 + 25 tan.

- Tam voitr 24 + 38 m.

- Chiéu cao nang ha hang véi tdi la:

+ 25 1an chiéu cao 14 45 + 9 m.

+ 15 tdn chiéu cao 1a 37 + 9 m.

- Toc do nang hang méc 25 tdn [a 10 m/ph.

- Toc do nang hang moc 8 tin 1a 60 m/ph.

- Toc do quay mam 1a 1 m/ph.

- T6éc d6 nang cdn 1a 25 m/ph.

- Téc do di chuyén xe 46 m/ph.

- Gée quay 360",

- Chiéu rong cua dudng ray 10,5 m.

- Chiéu dai tam banh xe trude d€n tam banh xe sau la 54 m.
- Chiéu cao dinh thép 37.3m.

- Chiéu cao dinh cin 45 m.

- Nguon dién 3 pha dién 4p U, =380 V, f= 50 1z,
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8.1.2. Céc quy udc chung khi doc bén vé ky thudt cén truc KONE

Dé thuyét minh cdc ban v& trong qud trinh nghién citu, trong cong tdc van hanh thuan loi
cdn hiéu 16 mot sé quy dinh v& k¥ hi¢w, d€ Jam ngén gon cho phin thuy&t minh nhung van ddy di
va chinh xdc. Céc quy dinh cu thé nhir sau:

Cidc cuodn hiit cla cong tic to - role duge k¥ hiéu bang chinh tén céng téc to role. Khi duge
cdp dién sé c6 gid tri logic 1, khi khong c6 dién s& c6 gid tri logic 0.
Vidu: Acl = 1 nghia |2 cong tac to Acl cé dién.

Cac ti€p diém cla cong tic to - role ky hiéu bing tén cong tic to - role kém theo s6 cft
(ma tiép diém duogc biéu dién) trong ngodc don. Khi ti€p diém déng ¢ gia tri 1ogic 1, khi tiép
diém md c6 gid i 10gic 0.
Vidu Acl (17) = 1 nghia la t:&p diém cla cong tac to Acl & cot 17 déng.

Trudng hop tiép di€m cila cong tac 1o - role ndm & ban v& khdc, ma cong tic to - role duoc
biéu dién thi trude hang s0 bi€u dién cot cia ti€p diém sé ¢6 sé hodc chit biéu dién ban vé ma 0 dé
1i€p diém ctia cong tic 10 - role duge su dung.

Vi du: Acl (2/25) = 0 nghia I3 tiép diém cha cong tac t0 Acl & ban v& OP2 cét 25 duge mdra.

Khi tiép diém hoac cong tac to - role di duge biéu dién & ban v& khac. Khi xem xét hoat
dong dugc sir dung trong ban vé dang xét thi truée ky hiéu cong tic to - role hoic ti€p diém s& ¢o
chit hay s6 bi¢u dién.

Vidu: OAcl (16) = 0 nghia 14 ti€p diém clia cong tic to Acl & ban vé O nim trén cot 16 md ra.

Cac Ky hiéu trén ban vé cta ho so Ky thuat:

Cédc ban v& nguyén 1y cla cdc co cdu cdn cdu KONE dugc ky hi¢u nhu sau:

- OP1: Biéu dién so dd dién nguyén ly mach cap ngudn.

- OP2: Biéu dién s¢ dé dién nguyén 1y diéu khién cd ciu nang ha hang chinh méc 25 tin.

- OP3: Ban vé biéu dién so d6 dién nguyén 1y diéu khién co cdu nang ha hang méc 8 tan.

- OP4: Bin vé btéu dién so d4 dién nguyén 1y diéu khién co cdu nang ha c¢én.

- OPS5: Ban vé biéu dién so dé dién nguyen 1y diéu khién co ciu quay mam.

- OP6: Ban V& biéu dién so dé dién nguyeén ly diéu khién mach dong luc co cau di chuyén
Xe.

- OP7: Ban vé biéu dién so d6 dién nguyén 1y mach diéu khién ciia co cdu di chuyén xe.

- Ban vé OP28 t¢i OP35 la ban vé so do ddu day.

Cac ky hiéu trén ban vé

+ Ban v& ky hiéu chit A & ddu 1a ban vé so d6 dién nguyeén Iy ciia co cdu nang ha hang
moc 25 tdn.

+ Ban vé ky hi¢u chit B & ddu 1a ban v& so d6 dién nguyén 1y clta co cdu ndng ha hang méc
8 tan.

+ Ban v& kv hiéu chit K & ddu 1a ban v& so d6 dién nguyén 1y clia co cdu quay mam.

+ Ban v& ky hi¢u chit P & ddu 14 ban v€ so d6 dién nguyén 1y clia co cdu nang ha cén.

+ Ban vé€ ky hiéu chit R § ddu la ban v€ so dé dién nguyén 1y cla co cdu di chuyén xe.
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8.2. HE THONG PIEU KHIEN CAP NGUON CHO CAN TRUC KONE K4961

Nguén dién cung cép cho cdc co cdu cta cdn cdu KONE duge diéu khién bing cdc cdu
dao, cong tic to - role. So d6 dién nguyen 1y diéu khién cép nguén cho cén truc KONE duoc biéu
dién trén hinh 8.1.

Hinh 8.1. Rulé qudn cdp va hé' cdp cdp ngudn che cdn truc

Ngudn dién cung cdp cho cic co cdu cia cin cdu KONE duoc diéu khién bing cdc ciu
dao, cong tic to - role. So dé nguyén 1y diéu khién cap nguén cho cdu truc KONE dugce biéu dién
trén hinh 8.2.

bién dp cung cip cho cdc dong co 3 pha, Uy, = 380 V,tans6 f = 50 Hz.
Dién dp cung cdp cho mach diéu khién Uy = 220 V,tdns6 f = 50 Hz.
Dién dp cung cip cho mach diéu khién dung role thoi gian dién tir mot chiéu Uy, = 220 V.

Cung cdp nguén cho cic co cdu chinh thong qua he¢ théng vanh truot trén truc cua ruld va
dua dén cdu dao chinh Oal dat trén cdn truc. Tir cAu dao Oal, cdp ngudn duogc ndi vdi hé thong
vanh trugt thit hai bo tri trong tru quay cta cin truc dé cép cho cdu dao Oa2 lap dat trong cabin
diéu khién.

Thir tir ciip nguon cho can truc:

- Khi céu dao chinh duge déng Qal = 1 cdp dién t6i cdu dao Tal va Ta2 cho hé thong
chi€u sdng bdo hiéu, chi€u sang, sdy cac dong co, déng thdi cdp dién 161 cu dao Oal.

- Khi cdu dao Qa2 = 1 thi nguén dién duoc cép t6i cong tic xoay Qa3 va cong tac xoay
Ob2 san sang cdp cho cong tac to Ocl sin sang cdp ngudn cho cdc co cdu chinh cia cdn truc.

Dé tién hinh cung cdp ngudn dién cho mach dong luc cho céc co cdu nang ha hang, ning
ha cdn, co cu quay mam va co cdu di chuyén xe cin tién hanh cic budc nhur sau:

1. Pua tdl ca tay diéu khién cta cdc co cdu chinh vé vi tri 0, liic nay ta c6:
Ab3 =1 Bb3 = 1 Pb3 =1
Rb3 =1 Kb3 = 1

2. Bong aptomat Oa4 va Oa5 vé vi tri ON, lic nay Oad4 = 1,0aS = 1.
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3. An nit khéi dong cap nguén Ob4.
Ob4 = 1 cdp dién cho role trung gian Odl.
0Od1 = 11am cho Od1(15) = 1.
Nguén dién duge dua t§i cudn hit cha cong tic o chinh
Ocl = 1 d6ng cic tiép diém clia nd lai nhu Ocl (3) = 1,0c¢1(7) = 1.

Tin hi¢u hoa viéc cdp ngudn bang dén Ohl sing, bdo hiéu cong tic 1o Ocl da déng mach
cdp dién dén cédc cd cau cua cdn tryc.

Trudng hop cong tac to chinh Ocl khéng 1am viéc, dén tin hiéu khong sdng, mach diéu khién cip
ngudn bao vé sit ¢d cac cd cdu diéu khién chinh nhu hé thdng quat gi6 cho budng may, thong gid
cho c4c bo dién trd phu, bao vé qud tai cac dong cd truyén dong, cdc tay didu khién khong & vi tri
khong...

Thi iy dirng cip ngudn cho cin truc thyc hién theo cdic bude sau day:

1. Dua tay diéu khién cic co c4u chinh vé vi trf “0”

2. An niit STOP (Ob3) nghia 1a Ob3 = 0, cong tic to chinh Ocl = 0, dén bio Ohl tét
khi cong tac to chinh mat dién.

3. Ngit cfu dao Oa2 (dua tay cdu dao vé& vi tri OFF); an toan cho mach dong luc ciing
nhi mach diéu khién ciia cdc cd cau. Nhimg mach dién cho mach chi€u sdng va sdy vin ¢6 dién.

4, Ngét ciu dao Oal (dua tay cdu dao v€ vi tri OFF); Bao dam an toan cho toan bd hé
thong.

Ciac bio vé cin ¢6 trong so dé dién diéu khién cAp ngudn cho can truc:
Bdo v¢ “ Khong” la bao vé mdt dién trong ldc cén truc dang hoat déng, khong cho phép
hoat dong trd lai khi chua thuc hién thi ty cap ngudn.

Bao vé ngin mach: Khi trén cin truc xay ra ngin mach cidp nguén do mach dién ddng luc
cua cdc cd cdu thi hé thong cip ngudn phai bao vé nkam muc dich bio vé hé théng cung cip dién.

Bio ve ngimg cap ngudn khi mét trong cic cd cdu chinh qua tai.

8.3. TRANG Bj DIEN - DIEN TU DIEU KHIEN CO CAU NANG HA HANG CUA CAN
TRYC KONE K4961

C4u tric hé théng truyén dong dién diéu khién co cfu nang ha hang caa cdn truc KONE
nhu O hinh 8.3a, dong co truyén ddng 1a dong co khong ddng bo roto day quan két hop véi phu tai
dong 13 phanh diéu chinh t6¢ 6. Dang dac tinh co tinh cia hé thdng nang ha hang c6 dang nhu
hinh 7.5a. Cdu triic diéu khién nhu & hinh 7.7. Heé thdng diéu khién truyén dong dién cho co cdu
ning ha ¢6 déc tinh diéu chinh t6c do 16t dap timg dugc yéun cdu boc x€p hang hod cho céng bién,
ning chuyén trong cong ngh¢ 1ap may...

8.3.1. Péng co truyén déng cho ¢o cfu ndng ha hdng

Dong co dung trong co ciu ning ha hang cua ciu KONE la dong co khong ddng bo roto
16ng séc. Poéng cd kidu M25MBTS2K 1921 ¢6 cic thong s6 sau:

108



HNOY L 1P 200 HeNSN Ao 1angy N2 op oS o g

W

HLIE oo X ugo

Tollor “_i_”h ) &y BuEN ﬁ Yusys ngd ayd ng)

L% oS 9d0O #dO SdO O £dO

alo=pt , of :

Hq oﬂ_”q oh SEE % I E i mw .F
gljo—=€ oflc 7
It I ] R Ak = w0 w00 ¢
WE?.-» Lu‘Dumn_ g P

109



- Cong suit caa dong co Py, = 65 kW

- Hé s6 cong tac ngin han I1B = 40%

- Dién dp dinh mic U, =380V

- Dong dién dinh mic Iy, =125 A

~ Dién 4p roto U, = 295V

- Dong dién roto Tpam = 125 A

- Téc do dinh muc ng, = 1000 vg/ph
- DBién tra roto R, = 0,029 0/20°
- Phanh dién thuy luc Ksl.

8.3.2. Chifc ndng cla céc thiét bj diéu khién

S dé dién nguyén 1y diéu khién co ciu ning ha hang cdn truc KONE K4961 dugc biéu
dién trén hinh 8.3a, b, ¢, d.

- Mach déng luc:

Aml, Asl: Bong co va phanh ham dung.

Acl, Ac2: Cic ti€p diém cong tic to dao chidu va diéu khién cidp ngudn mach dién stato
déng co truyén dong.

Acdl + Acd5: Cac ti€p diém céng tic to diéu khién di¢n tré phu mach réto cha déng co
truyén dong chinh.

Am35: Phanh diéu chinh td¢ d6 cho co cdu niang ha hang, momen ham cba phanh A5
dugc diéu khién bai khei KA481 bing cich thay déi dong dién cdp cho cuén day stato clia phanh
A,S.

Ad5: Role dong cuc dai bac vé qud dong cho cuén day stato cha phanh A,,5.

Ac7: Tiép diém cdp dién cho phanh Al 12 phanh him dimg cho co ciu nang ha.

Mach diéu khién:

Acl, Ac2: Cuon hit cla cdc cong tac 1o cap ngudn cho dong co.

Ac41+Acd45: Cuon hiit cic cong tic to diéu khién dién trd phy trong mach réto clia dong
cd.

Adl, Ad2, Ad3, Ad63: Cuon hiit clia céc role trung gian.

Ad43 + Ad45: Role thoi gian khong ché déng ngit dién trd trong mach roto clia dong co.

Ac7: Cudn hat cha cong tic to cdp ngudén cho phanh ham dimg.

B¢ diéu khién dong KA 481 bao gém cde phin tir co ban: Cic cudn 1am viéc cla khuyéch
dai tir AIEL, A2E2; Cudn diéu khién A5SES; Cuén phan héi am tc do gian ti€p bang dién 4p roto
cta dong co A3E3.

8.3.3. Nguyén ly iam viéc cla so dd dién diéu khién co cdu nang ha hdng
a. Chuan bi dua heé théng vao lam viéc
Tién hanh cung cdp ngudn dién dong lyc cho cic co ciu cita can truc ta tién hanh nhu sau:
- Pua tét ¢a cdc tay diéu khién cla cic co ciu vé tri “0” lic ndy cé:

Ab3 =1 Bb3 =1 Pb3 =1

Rb3 =1 Kb3 =1
+ Déng dptomat Oad va Qa5 vé vi tri ON, iuc pay Oad = 1,0a5 = 1.

110



+ An nit khoi dong Ob4.
Ob4 = 1 cép dién cho role trung gian Odl.
0dl = 1lamcho Od1(15) = 1

Nguén dién duge dua téi cong tie to chinh Ocl = 1 déng cdc tiép diém cha né nhu: Ocl
(3); Oc1 (M) =1.

Peén Ohl sing, bdo hiéu cong tic 1o Ocl dd déng mach cap dién dén céc co cdu clia cin
truc.

Mudn cho hé théng cén truc ngirng hoat dong thuc hién nhu sau:

+ An nit STOP (Ob3) nghia 12 Ob3 = 0, cong tic tg chinh Ocl = 0 dén bao Ohl tit khi
cOng tac td chinh mat dién.

+ Ngit cdu dao Qa2 (dua tay cdu dao vé vi tri OFF) an toan cho mach dong luc cling nhu
mach diéu khién cia cdc co cdu, nhurng mach dién cho chiéu sang va say vin hoat déng duoc.

+ Ngét cdu dao Oal (dua tay cdu dao vé vi tri OFF) an toan cho toan bo hé thong

b. Tién hanh di¢u khién hé thong nang ha hang

Khi dua tay diéu khién Ab3 vé vi tri s6 “0” cdc role trung gian va thii gian:
Ad43 = 1 Ad44 = 1 Ad45 = 1 do d6 cdc tiép diém cla chiing:
Ad43(15) = 1 Ad44 (15) = 1 Ad45(15) = 1

Cap dién mach diéu khién.
Ad62 = 1 » Ad63(15) = 11amcho Ad63 = 1

Ad63 (17) = 1 sin sang cdp dién cho Adl
Ad63 (16) = 1 duy tri mach dién cho Ad63
Ad63 (4/10) = 1 san sang cdp dién cho Pcl
Ad63 (3/10) = 1 sdn sing cap dién cho Bel.

Toc d6 1 phia nang

Khi dva tay diéu khién Ab3 vé vi trf 56 1 phia nang hang Ab3 = 1ta cé: Adl = 1 lam
cho Adl (10) = 0.

Ad1 (30}

Adl (17)
khién.

Acl (25) = 11am cho Ac7 = 1 cdp dién cho phanh dién thuy lyc 13m viéc, gidi phong
truc ddng ca.

Acl (3) = 1 cdp ngudn dién 3 pha cho stato clia déng co Aml.
Mach r6to Ab3 = 1 lam cho Acdl = 1.

Ac4l (17) =1 san sang cidp dién cho Acl va Adl.

Ac4l (1) = 1 ndi sao dién trd phu, toan bo dién tré phu ULUS; VIVS; WIWS5 dua vio
mach réto, nhu vay dong co 1am viée véi toan bo dién trd phu.

1 cap ngudn dién cho Ad61
1 1am cho Act = | din d&n Acl (16) = 1 duy tri mach dién cho mach diéu

nn

t

Bo AuS diéu chinh dong cho cudn day stato cuia phanh diéu chinh t6¢ d¢ cta he thong
Am3.

Ab3 = 1 loai dién trd r53 ra khoi mach cuon day diéu khién ASES, do vay dong dién dat
vao cuodn day ASES duge tang 1én. Pong thtn Ad63 (8) = 0 loai dién trd £59 ra khdi mach dién
cua cudn day 1am viéc A1EL, A2E2, Do viy ma dong dién dura vao cudn day stato cua phanh diéu
chinh 8¢ dé Am5 duoc tang 1én din dén mémen hdm cta phanh 1n, 1am cho téc dé déng co gidm
xudng diing toc do dat.
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Téce d6 2 phia nang

Khi dura tay diéu khién vé vi trf s6 2 phia nang hang Ab3 = 1 mach dién stato giéng nhu
vi tri 56 1, mach roto ciing gidng nhu vi tri s6 1. Bo diéu chinh dong cho phanh diéu chinh t6¢c do
lam viéc nhur sau:

Ab3 = 0 toan bo dién tré r53 duoc diu ndi ti€p véi cuon day diéu khién ASES do vay
ddng diéu khién gidm, momen hdm caa phanh sé& giam lam cho téc dd cia hé théng tang lén.

Toc do 3 phia nang

Khi dura tay diéu khién vé vi tri s6 3 phia ning Ab3 = 1, mach dién cung cap cho stato
cliia dong co nhu vi tri s6 2.

Mach dién roto ¢6 théem ad3 = 1 nén Ad3(18) = 1 duy tri ngudn diéu khién va Ad3(9)
= 0:ad3(22) = 11am cho ac42 =1 va Acd2(27) = 0 ngat dién cuon hit Ad43 = 0. Dong thoi
Ad42(15) = 0 sin sang cdp dién cho Acd43. Lic nay Acd2(1} = 1 loai dién tr¢ phu UlU2:
¥ 1V2: WIW2 ra khéi mach dién roto 1am cho t6c do dong co tang lén.

Bo di¢u khién t6c do cho phanh AmS ¢6 OdL(17) = 0, Ac42(8) = 0, Ad3(9) = 0,
Ad1(10) = 0 do vay ddng dién cdp cho phanh Am5 diéu chinh tdc do bang ¢. Nhur vay tir 16¢ do 3
phia nang phanh diéu chinh tdc do khong tham gia vao diéu khién hé thong. Diéu chinh t6c d6 cho
co cau niang duge thyc hién bing cdch thay déi gid tri dién trd phu trong mach réto ciia dong co
Aml.

Téc do 4 phia nang

Khi duta tay didu khién vé vi tri s6 4 phia nang Ab3 = 1. Mach dién cung cdp cho cudn
day stato nhu vi tf s 3 phia nang. Mach diéu khién dién tr& phu cé thém:

Acd43 = 11am cho Acd3(28) = 0 din dén Ad44 = 0 vi thé Ad(440 = 0. Sau khoang
thoi gian duy tri .5 (s) ti€p diém Ad44(25) = 1 sdn sing cap dién cho Ad44. Déng thiyi Acd3(1)
= 1 loai 1i€p dién trg phu U2U3; V2V 3; W2W3 ra khot mach roto, t6¢ do dong co ti€p tuc tang
lén.

Sau khoang thoi gian role thai gian khéng ché 1,5 (s) thi: Ad44(15) = 1 1am cho Acd4 =
1 va acd4(29) = 0 ngit mach Ad45 = 0ad44(15) = 0, sau thoi gian duy tri 1,5 (s) ti€p diém cia
Add45(26) = 1 sin sang cdp dién cho Ac45. Dong thoi khi dé Acd44(1) = 1 loai ti€p dién tro phy
U3U4; V3V4; W3W4 ra khoi mach roto 16¢ do dong co tép tuc tang 1én.

Sau khoang thdi gian duy i 1,5 () thi Ad45 (26) = 1 1am cho Ac45 = 1 dan dén
Acd5(1) = 1, loai tiép dién trd phu U4US5: V4V5; W4WS5 ra khoi mach roto, t6c dé dong co 1én
nhat o ché do nang.

Tém lai ché do nang & tay diéu khién ¢6 4 cdp 8¢ do trong d6 1d¢ do | va toe do 2 diéu
khién hé théng truyén dong dién hoat dong theo nguyén téc he kin dn dinh téc do véi moi trong tdi
ning bing phuong phdp diéu chinh mémen ciia phu 141 dong, 16c do 4 dugc thye hién bing cac
role thoi gian dé ¢6 thém cdc t6c dé trung gian dim bdo cho hé théng hoat dong ém. Trong mach
roto vin giir lai gid i dién trd phu nham muc dich khiac phuc qua tii mémen, dong dién cho dong
cd khi hoat déng o téc do cao.
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Hinh 8 3a. S0 d8 di¢n nguyén 1y diéu khién co cdu nang ha hang cdn tric KONE.

Toc do 1 phia ha

Khi dua tay diéu khién Ab3 v& vi tri s§ 1 phia ha hang Ab3 = 1, mach dién cung cdp cho
role ddong AdS = 1 din dén Ad5(19) = 1 1am cho Ad2 = 1 din dén Ad2(10) = 1 ngit mach
Ad1(10). Dong thi Ad2(31) = 1 cip dién cho Ad61 = 1, ad2(12) = 1, do d6 Ad2(19) = 1
lam cho Ac2 = 1 lam cho Ac2(17) = 1 duy tri mach cdp ngudn diéu khién cho co cfu & phia ha
hiang va bdo vé lien dong do Ac2(17) = 0 ngét mach khong cho Adl hoat dong. Péng thai
Ac2(26) = 1 cdp ngudn cho Ac? = 1 cdp ngudn cho phanh thuy luc Asl gidi phéng truc dong
co, Ac2(1) = 1 cap ngudn cho dong co Am1 theo chién ha.

Mach roto hai pha dién tr&r VW, duge néi véi nhau con dién trd pha V dé hé mach nhu
vy mach roto khong d6i xing nhim muc dich tao ra toc do cham.

Bo diéu khién dong cho phanh diéu chinh tSc do phia ha hoat dong nhu sau: Tay diéu
khién Ab3 = 1 loai dién tr& r53 ra khéi mach cuén day dién khi€n nén dong trong cudn day
ASES5 16n dan dén dong cip cho cudn day cha phanh diéu chinh t6c d9 Am5 16n nén moémen ham
16n he théng ha hang hoat dong & t6c dd cham.
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Toc dé 2 phia ha hang

Khi dua tay diéu khién vé vi tri 56 2 phia ha hang Ab3 = 1. Mach dién cung c4p cho stato,
roto giong vi tri s6 1. BO Au5 diéu chinh dong cho phanh Am3 hoat dong nhu sau: Ab3 = 1, loai
trir 2/3 dién trd r53 ra khoi mach cuon day diéu khién do d6 dong qua cudn diéu khién ASES
gidm dan dén dong cAp cho phanh Am5 gidm nén momen hdm gidm t6c do 2 tang lén.

Téc d 3 phia ha hang

Khi dua tay didu khién vé vi tri s6 3 phia ha hang. Mach dién cung cp che stato, mach
roto cua dong co gidng vj tri s6 2. Bo diéu khién dong AuS hoat dong nhu sau: Ab3 = 0 vi vy
todn bo dién trd 153 dugc ndi ti€p véi cuon day diéu khién nén dong qua né giam, dén dén ddng
qua AmS5 giam, mémen ham cta phanh giam, t6¢ do ha cia hé théng tang len,

Tdc do 4 phia ha hang

Khi dua tay diéu khi€n Ab3 vé s& 4 phia ha hang, Ac41(1) = 1 ndi sao dién 1rd phu
VoV . W,W, vi Ul mach roto d6i xitng. Mat khac Ab3 = 1; Ad3(18) = 1 duy tri viec c8p nguén
cho mach diéu khién v Ad3(22) = 11am cho Acd2 = 1 din dén Acd2(24) = 1 sén sang cap
dien cho Ac43. Ti€p diém Ac42(20) = 1 duy tri cho Ac42 déng thi Acd2(1) = 1 ngit them dién
trd U, U,; V,V,; W, W, 0 mach r6to.

Ti€p di€m Acd2(27) = 0 lam cho Ad43 = 0, thosi gian duy tri cia Add3 1 2 (s) thi
Ad43(24) = 1 din dén Ac43 = 1, ti€p diém Acd3(25) = 1 duy tri mach dién cho Ac43 va
Acd3(1) = 1 loaitié€p dien tr& phu U,U;; V,V;; W, W, § mach réto, t6c do ti€]p tuc tang lén.

BO diéu khién Au5 didu chinh dong bi loai ra khéi he thong. Tiép diém Ac43(28) = 0,
lam cho Ad44 = 0, sau thoi gian duy tri 1,5 (s) Ad44(25) = 1 1am cho Ac44(1} = 1 loai tiép
dién trg phu U,U,; V,V,; W, W, ra kho1 mach roto.

Tiép diém Ac44(29) = 0 lam cho Ad45 = 0, sau thisi gian duy tri 1,5 (s) thi Ad45(26) =
1 din dén Ac45 = 1. Khi d6 Acd5(1) = 1 loai tidp diém & U Us; V, Vs W, W, ra khoi mach roto,

Diéu chinh t6c do cha he thdng truyén dong dien cho co ciu phia ha hang véi tdc do 1, 2,
3, he thong didu khién 12 he kin ¢4 sy tham gia clia phanh him diéu chinh t6c do. Tix t6e do 4 phia
ha, t8¢ d¢ ha hang duge diéu chinh tang ty dong nhd cic role thdi gian.

Cin chi ¥ rang trong qud trinh khai thdc nén s dung t6¢ d6 1, 2 phia nang va t6c do 1, 2,
3 phia ha trong thoi gian ngén vi & cic 16c do ndy dong dién & dong co Am1 tang lén lam cho hiéu
sudt cia he thong giam. Tuy nhién néu st dyung cin truc KONE phuc vu nang chuyén trong cong
ngh¢ 1ip mdy thi day 1a cdc déc tinh diéu chinh t8c do tot ddp ving dugc yeu cdu nang ha vdi 4o 6n
dinh t6c 46 cho moi loai tai.

Bo diéu khidn KA481 c6 kha nang didu chinh ddong cho phanh hdm dé tao ra momen him
diéu chinh tdc d6 he théng. Tdc do nang 1 duge tao ra bing (15 + 20)%ny; T8¢ d6 nang 2 bang (25
+ 30)%ny; Téc do ha hang 1 bing (9 + 12)%ng, Tdc 40 ha hang 2 bing (15 + 20)%n,,; Téc d6 ha
hang 3 bang (30 + 35)%n,.

Cac bao vé cua co cdu nang ha hang can truc KONE K4961

1. Bdo v¢ qud tdm véi
Khi trong :4i 16n hon 15 tdr ma t4m vdi 16n hon 24 m thi cong tdc hanh trinh Pb12 = 0
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lam cho Ad62 = 0 din dén Ad63(17) = 0, nght dién phia nang hang.
2. Bdo vé méc cham dinh

Khi d0 cao nang hang 16n hon 54 m thi cong téc hanh trinh Abl = 0 1am cho Acl = 0
ngit dién cp cho mach stato clia dong co khong cho hoat déng theo chiéu nang.

3. Bdo vé méc cham ddt (Bdo vé chiing cdp)

Khi cdp chiing thi cong tic hanh trinh Ab2 = 0 lam cho Ac2 = 0 cét dién cudn day stato
clia dong co khong cho hoat dong theo chiéu ha.

4. Bdo vé qud tdi cho déng co

Doéng co Am1 dugc dat cic nhiét dién trd am trong cic pha cla day quén stato. Khi nhiét
do dong ca 16n hon nhiét do cho phép cac dién trd nhiét lam cho Au4 hoat dong 1am cho Ae(1/14)
= 0 ngit mach cap ngudn diéu khién.

5. Bdo vé ngdn mach

Co ciu nang ha hang duge bo vé ngdn mach bang cdu chi Ael ¢d dong dinh mifc bang
125 AL

6. Bdo vé “khong”

Khi dang hoat dong n&u mat ngudn cung cdp thi cudn Ocl = 0, khi ¢6 dién trd lai, chinh
cuon Oc! thuc hién bao vé cho todn bd cin truc.

8.4. TRANG Bj DIEN - PIEN TU DIEU KHIEN CO CAU NANG HA CAN CUA CAN TRYC
KONE K4961

CAu trdc hé théng truyén dong dién didu khién co ciu nang ha cin cla cdn truc KONE
nhu trén hinh 8.3b, dong cd truyén dong 1a déng co khong dong b roto day quan két hop vdi phu
tdi dong 1a phanh di¢u chinh t8c d6. Dang dac tinh co tinh ciia he théng nang ha hang cé dang nhu
trén hinh 7.5a. Cau wric diéu khién nhv & hinh 7.7. He théng diéu khién truyén déng dién cho co
c#n ning ha cén c6 dic tinh diéu chinh t6c d6 t6t ddp ving duoc yéu cdu boe x&€p hang hoa, nang
chuyén trong cong nghé 1ap mdy... So dé dien diéu khién cd cdu nang ha cén duge biéu dién tren
hinh 8.4a, b, ¢

8.4.1. béng co truyén déng

Doéng co dung trong cd cdu nang ha cdn cha can truc KONE la dong co khéng dong bo
réto 16ng séc. Loai dong co M22MATS2K 3047 ¢6 cdc thong s& ki thuét sau:

- Cong sudt ciia dong co Py = 65 KW

- He sd cong tac ngén han £% = 40%

- Di¢n dp dinh muiic Uy =380V

- Dong dién dinh mic L,=125A

- Dién dp 16t0 U, =295V

- Dong dién réto L =125A

- Dién tro roto R; = 0,029 Q/20°C.
- T6c d¢ quay Iy, = 1000 vg/ph

- Phanh dién thuy hec Psl.
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8.4.2. Chifc nding cdc phén tf trong mach dién diéu khién co cdu ndng ha cdn
cua ¢én truc KONE K4961

Pml- Dong co khong dong bo roto day quén truyén dong cho cd cdu nang ha cdn; Psl-
dong co phanh thily luc cia he thong.

Cong tic t0 ddo chidu va di€u khién cdp ngudn cho mach stato Pcl va Pc2.
Cong tic tg diéu khién dién trd phu mach roto: PC40; PC41; PC42; PC43.

Phanh diéu chinh tc¢ do Pu3 diéu chinh téc do hé thong dugdc thyc hién bdi bo diéu khién
KA484 ky hieu la Pus.

Cong tdc to Pc7 cip dien cho phanh hdm dimg Psl.
Cic role thdi gian khong ché thoi gian ngat dién trd phu ra khoi mach réto Pd42; Pd43.

8.4.3. Nguyén Iy lam viéc cha co cbu néing ha cén

Viéc cdp ngudn cho cén truc dd duge tien hinh. Diéu khién toc 40 cho ¢o cdu nang ha c4n
duoc tién hanh khi tay diéu khién Pb3 & vi tri s6 “0”. Khi d6 Pd43 = 1, Pd42 = 1 din dén
Pd42(7) = 1, Pd43(7) = 1, cdp dién cho mach di€u khién vi dén Phl = 1 dong thai Pd42 (17)
= 0, Pd43 (18) = 0 bdo ve khong ché khong cho Pcd2, Pcd3 lam viee.

Toc dé 1 phia ha can

Khi dua tay diéu khién Pb3 v€ vi tri s6 1 phia ha cdn. Din 4&n Pdl = 1 lam cho Pd1(14)
= 0, Pd1(5) = 1 duy tricho Pel = 1, thi Pd1{10) = 1 1im cho Pcl(11) = 1 duy tri cho Pel =
1 khi tay diéu khién Pb3 = 0.

Péng thoi Pcl(8) = 1 cip dién cho phanh Pc7 giai phong truc déng co, Pcl(3) = 1 cidp
dién ba pha cho mach stato ciia dong co Pm1 quay theo chiéu ha can.

V6 Pb3 = 11am cho Pc40 = 1 ddn dén Pc40(29) = 1 thi Pd61 = 1 duy tri mach dién
déchoPdl = 1vaPel = 1.

Pc40(1) = 1 ndi sao dién trd phu, ldc nay toan bd dien uwd phu U Uy VoV, W,W, néi
vao roto dong co.

Bo diéu chinh dong cho phanh diéu chinh t&c 40 PmS5 lam viéc nhy sau: Pd03(25) = 1
loai dién tré 153 ra khoi cudn day diéu khién ASES dong diéu khién lén nhat, déng thoi PA03(25)
= 1 loai dién trd r58 va mot phin dién trd r57 ra.

Toc do 2 phia ha can

- Khi dua tay diéu khién Pb3 v& vi tri s§ 2 phia ha cdn: Pb3 = 1.

Mach dién stato ciia dong co Pm1 gidng nhu vi tri s6 1.

Mach dién roto ciia dong co Pml gidng nhu vi tri s6 1.

Bo Pu5 diéu chinh phanh diéu chinh tdc d6 Pm5 1am viéc nhu sau: Pd03 = 0 dan dén
Pd03(25) = 0 dua 1/3 dién tro 153 vao mach cudn day diéu khién lam gidm dong diéu khién.
Déng thoi Pd03(22) = 0 dua dién tré r58 va r57 vao mach phanh lam gidm dong dién cong tic va
cudn phanh dén dén t6¢c do dong co duge tang len.
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Tdc d6 3 phia ha cin

- Khi dua tay diéu khién Pb3 vé vi tr s6 3 phia ha cdn: Pb3 = 1.
Mach dién stato gidng nhu vj tri s§ 2, ¢on mach r6to cé thém Ped4l=1.
Pc41 (6) = 1 duy tri mach dién cho Pdo1 = 1.

Pc4l (12) = 0 bdo ve dong co khi tay diéu khién Pb3 = 0.

Pc41 (27) = 0lam cho Pd42 = 0.
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Hinh 8.4d. So dd dién nguvén Iv diéu khién co cdi ndng ha cdn cdu KONE.

Pedi(l} = 1 loai dién trg phu U,U,, V V|, W W, ra khoi mach roto, lic nay 8¢ 46 dong
co 1dn hon tde 4o sd 2.

Mach dién diéu khi€én phanh diéu chinh t6c do ciing twong 1y nhu vi tri s6 2 nhung Pd05
= 1 1am cho Pd05 (26) = 0 din dén cuon day diéu khién dugc noi ti€p vdi todn bo dién ud 133
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lam giam dong dién cudn day diéu khién.
Tac do 4 phia ha can

- Khi dua tay diéu khién vé vi trf s6 4 phia ha cén.

Mach di¢n stato ciing gidng vi tri s6 3.

Mach roto sau thoi gian 2 s thi:

Pdd42 (17) = 1dindénPcd2 = 1

Pc42 (1) =1 loai tiép dién trd U U,V V, W, W, ra khol mach roto.

Boé Pu5 do Pb3 = 0 lam cho cudn day phanh dong xody Pm5 = 0 do d6 t8c dd cua hé
théng ting 1én, diéu chinh tdc do bang phuong phap thay ddi dién trd phu trong mach roto dong
CQ.

Pc42 (28)

Pd43(18)
khdi mach réto.

0 1am cho Pd43 = 0. Sau thoi gian 1,5 (s).
1 lam cho Pcd43 = 1, Ped3(1) = 1 loai ti€p dién tra U,U,, V,V;, W, W._ra

U

- Khi dua tay di€u khién Pb3 vé vi tri 86 1, 2, 3, 4 phia nang cin thi ciac bude hoat dong
ciing tuong tu nhy phia ha cdn, ldc nay cong tic to Pe2 = 1 va dong cd quay theo chitu nguge fai.
Cdc cong tac to diéu khién mach réto cling gidng nhu phia ha can.

- Khi dua nhanh tay diéu khién tif vi tri 6 1 dén vi tri s6 4 phia nang hodc ha cin, nhd ¢
role thoi gian ma dong co bat ddu hoat dong tlr tc do s6 2 sau thoi gian 2(s) dong co chuyén sang
toc do s6 3 va sau thai gian 2 (s) dong co chuyén sang tdc do s6 4. Sau thdi gian 1,5(s) dong co
chuyén sang t6¢ do sd 5. Do viy ma tc do ning hodc ha khong bi tang hoic giam 4ot ngot.

Cdc bdo vé cia co cdu ndng ha cdn cua cdn truc KONE K4961

1. Bdo vé tam véi 161 thiéu

D¢ tranh hang hod va cham vao than cdn truc, cong tic hanh trinh Pb2 = 0 khi tay cin &
vi tri gidi han nang cin v6i gée 1on nhat ngit dién dong co khoéng cho ddng co hoat dong theo
chiéu nang can.

2. Bao vé tam voi 161 da 36 m
Khi tdm véi 16n hon 36 m thi han vi Pbl = 0ddn dén Pel = 0 ngit dicu 1ong co khong
cho phép hoat dong theo chiéu ha cdn.

3. Bdo vé qud tdi cia déng co
Khi dong dién 1én hon 1,2 dong dién dinh mic thi role nhiét Pc2 = © ngéit dién mach
stato cua dong co.

4. Bdo vé ngdn mach
Béo vé ngin mach cho dong co bang cau chi Pel (125A).

8.5. TRANG B BIEN - PIEN TU DIEU KHIEN CO CAU QUAY MAM CUA CAN TRUC
KONE K4961

Cdu tric cha hé thong truyén dong dién diéu khién co ciu quay mam cia cin truc KONE
¢6 cdu tric nhu trén hinh 8.5, dic tinh co tinh cla hé wuyén dong dién c6 dang nhu & hinh 7.4b véi
momen can ma sit. He truyén d6ng cho co cau quay mam ding hai dong co bg tri déi xitng qua
tam quay. He truyén dong ddo chiéu d6i xing cho ca hai chiéu quay.
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8.5.1. bdng ca3 truyén déng cho cd cdu quay mém

Hai déngz co truyén dong cho co cdu quay la dong co khong déng bo roto day quan. Loai
dong co 16LTS2 F — 9548 ¢4 cac thong 54 sau:

Cong su.it dinh mitc Py = 15kW.

Hé s& cémg tac ngén han lap lai e% = 40%

bién dp dinh mic U, = 380V
bong din dinh muc Iin = 34 A

Tac do d'inh mitc Ny, = 1500 vg/ph
Bién 4pirdto U, = 300V

Dong diéin roto I, = 34A

Dién rd roto R, = 0,14 Q/20"C.

8.5.2. Chiie néing cdc phén t trong mach diéu khién

So' d6 di¢:n nguyén 1y diéu khién co cdu quay mam cua cin truc KONE K4961 dugce biéu
dién trén hinh 8.5,

K2ml, K2m2: Cic dong co khong dong bod roto day quan truyén dong cho co ciu quay
mam.

Kcl, Kec2: Cic cong tic to diéu khién cdp ngudn cho cuon day stato dé dong co quay
thuin va quay ng ugc.

K1c40 + Klcd3; K2¢40 + K2c43: Cic cong tic to diéu khién dién tr¢ phu trong mach
roto clta dong co.

Klet va K2el: Cic ro le nhiét bio vé qua tai cho cic dong co.

Kel: Ciu chi bao vé ngan mach.

Kd43 v Kdd44 12 cdc role thdi gian dé khéng ché qua trinh ting, gidm dc doé khi diéu
khién.

8.5.3. Nguyén ly hoat déng cla so dé dién diéu khién co cdu quay

Thit w ¢ ung cip ngudn cho cdn truc di duoc thye hién. So dd dién nguyén Iy diéu khién
€0 cau quay marn biéu dién trén hinh 8.5. Tay difu khi¢n Kb3 & vi tri “07, lic nay cédc role Kd43
= 1,Kd44 = 1 lam cho Kd43(16) = 0, Kd44(16) = 0, bao vé an toan cho co cdu quay mam
dong thtn 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.

Tac do 1l quay phai

Khi dua tay di¢u khien Kb3 vé vitriso |, 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 Kel'(9) = 1 khong ché lien dong khong cho Kc2 lam viéc, kel(20) = 0 lam cho
Kedl = 0.

Kcl(4) = 1 cdp nguén stato cho hai dong co truyén dong K2mi va K2m2 quay theo
chiéu phai.

Mach réto cha hai dong co déu hd mot pha nén dong co 1am viéc & ché do dién trds réto
khong déi xing nén momen dong co tao ra du nho, toc dé cham.

124



¢TI

I96EX TNOY 2ttt 1o

2P & HIKHEU 1P Op OS G I

03 HIugY

Lpti Apnh npa

KLI-14

Ke?
Q
lr—-
| I
Kiei [ =1 K2l 11
2
Klml M K2ml
3~
u/ v w
K1 K243 [
Kief2 | K2042
Kicdl K2cd1
K ledl K 20400
[
KLI -
I 2 3 5

Iz

o
>
el

— —

Kicdn] Kel KEC‘«]]

Ke2 |

Kl

Trai

Kd1 |

Ku42

Kdd1

Kd43

K4

14

K1cd1] K1ed2)

Kd43 | |[Kdd4

20



Tde do 2 quay phai

Khi dua tay diéu khién Kb3 vé vi tri 56 2 chiéu quay phai Kb3 = 1.

Mach dién stato duoc cung c4p dién gitng vi tri s6 1. O mach roto lic nay c6 them K1c40
= 1vaK2c40 = 11am cho K1¢40(7) = 0 va K2¢40(9) = 0 bao vé dong co khi co su c6 dong
thi K1c40(1) = 1 va K2c40(3) = 1 lic nay dién tré mach roto duge néi doi xing UU, = V,V,
= W,W,, t6c do dong co tang lén.

Toc do 3 quay phai

Khi dua tay diéu khién Kb3 vé vi tri 56 3 chiéu quay phai Kb3 = 1.

Mach dién stato cla hai déng co gidng vitris6 2, Kledl = 1 vaK2e4l = 1
1am cho K1¢41(23) = 0 va K2¢41(23) = 0din dén Kd43 = 0 duy tri thoi gian san khoang 2(s)
thi Kd43(16) = 1.

Céc cong tic to K1e41(1) va K2¢41(3) = 1 loai dién tr&d phy UU,, V,V,, W, W, ra khoi
mach roéto, t6¢c d6 dong ca tiép tuc tang lén.

Toc do 4 quay phai

Khi dua tay diéu khién Kb3 vé vi tri s6 4 chién quay phéi Kb3 = 1.

Mach dién stato cia cdc dong co gidng vi tri 80 3, mach dién roto liic nay Kled2 = 1 va
K2c¢42 = 1 lam cho K1c¢42(24) = 0 lam cho role thoi gian Kd44 = 0 sau thoi gian duy tri
khodng 1,5 (s) thi Kd44(17) = 1; Kle42(1) = 1, K2¢42(3) = 1 loai tiép dién tr&d U, U,, V V,,
W, W, ra khoi mach dién roto téc do déng co tang lén.

Sau thoi gian duy tri 1.5 (s) thi Kd44918) = 1 lam cho K1e43 = 1 va K2¢43 = 11tié€p
tuc loai nic dién tré phu U,U,, V,V;, W, W, ra khoi mach réto tdc do dong co tiép tuc tang lén.

Khi diéu khién co cau quay mam quay trdi cdc budc thuc hién tuong ty nhu diéu Khién co
cdu quay phai, cin chi ¥ rang cong tac to cdp ngudn cho mach stato lic nay 1a Ke2 = 1, daéi
chiéu quay bing doi thir ty pha dién dp mach stato. Mach dién roto thiv ty loai trlr dién tré phu
hoan toan giong chiéu quay phai.

Khi chuyén nhanh tay diéu khién tir vi trf 1 d€n vi tri 4 va tir vi tri s6 4 vé vi tri s§ 1, nho
su duy tri thoi gian cua cdc rote thoi gian Kd43 va Kd44 ma tdc do khoéng tang dot ngot.

Cac bao vé
1. Bio vé qud tai cho cdc dong co duge thuc thién bang cdc role nhiet Klel va K2el.

2. Bao vé ngan mach bang cdc cdu chiKel.
3. Bao vé “khong” dugc thuc hién trong so d6 cdp ngudn.
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CHUONG 9. TRANG BI PIEN - PIEN TU CAN TRUC TUKAN

9.1.  GIOI THIEU CHUNG VE CAN TRUC TUKAN
9.1.1. Pac diém ky thuat

Can truc TUKAN la mot trong nhimg loai cin truc hién dai nhdt hién nay do hiing
KRANBAU EBERSWALDE ctia Céng hoa lién bang Phic san xuat. Ho cén truc nay lam nhif_‘:m vu
xép da hang roi gau ngoam 20 dén 30 tan va néu thay gdu ngoam bEmg méc treo thi no s dung &
ché d¢ cdu hang bang moéc ciu 32 dén 45 tdn. Ngoai ra cin truc con lam viéc & ché do béc xep
container khi sir dung khung ngoam. Khi st dung khung ngoam ty déng, nang sust nang chuyén
ciia can truc duge tang len ddng ké.

Can truc TUKAN duge trang bi hé théng truyén dong dién bién tdn - dong co di bo rdto
long sdc. Po1 v phan quay cua khung cdn truc, ngudi ta chon hé¢ théng cdn cé ban 1€ dong, He
théng cin dugc cd dinh vao d€, d& bo tri hinh cong vom. Khung va hé théng cén ¢6 thé quay xung
quanh tryc thang dimg véi vong quay ca hai phia 360",

9.1.2. Théng sB k¥ thudt co bdn

1. Tditrong

Ché'do lam viée Dé vieon cin Tai trong
Ding ngoam hang roi 8+32m 20 + 32 14n
B6c x&€p hang bach hod 8 +20; 25 16 =+ 32 tin
Nang chuyén taj trong 1én 8 + 32 45 tén
Diing marm tir 8+22 10 tdn

2. Thong s6 cdu triic

+ D0 cao ndng méc: 18 m - khi dung géu ngoam
25 m - khi ding méc cdu

+ D6 cao ha méc: -12m

+Tam v&ilénnhdt: 32 m

+ T4m vdi nhd nhat: 8 m

+ Khiu d6 dudng ray: 10.5m+8m

+ Toan bd chiéu cao cin truc: 46 m.

+ Trong lugng cdn truc 225 tan.

3. Cdc dong co truyén dong chinh

a) Dong co di chuyén chan d€ 7 dong co A—Y 220/380V
Kidu : dong co truyén ddng bdnh ring nén (bevel gear motor)
+ Cong sudt dinh miic: Py, = 7,5 KW
+ Toc do : n,,,= 1480 vg/ph
+ bién d4p dinh miic: Uy, =380V
+ He 58 qud tai : 40%
+ Ty s6 truyén: i = 44,44,
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b) Bong co nang ha hiang, nang hacdn A—Y 220/380V
Kifu: 1L.G4313 — 4AA 60-Z

+ Cong suft dinh muc : Py, = 100 kW

+ Tgc do van hanh: <18T:. ... V =55 m/ph
£25T:...... V =40 m/ph
<32T:....... V =32 m/ph
<40T:...... V =25 m/ph

+ He s6 qud tai © 60%
+ bién dp dinh mire : U, =380V
+ Ty s0 truyén: =112

c¢) Bong co truyén dong cho co cdu quay gbm 2 dongco A—Y 220/380 V

Kiéu : 11.A6 223 - 4AA 64-Z clia hing Siemens

+ Cong sudt dinh mic : P,,, = 38 kW hodc 45 kW

+ Toc do : n,,= 1420 vg/phiit

+ Dién apdinh mae : U,, =380V

+ Heé 56 qud tai : 60%

+ Toc do van hanh : <20T-............
>20T+<40T:....V=

+ Ty s6 truyén: 1=129,9

d) Dong co truyén dong cho co cdu tdm vdi gom hai dong co

+ Cong sudt dinh mite : P, = 36 kW
+ Toc do « ny, = 1475 vg/phat

+ Bién dp dinh mire « U,,,= 380 V
+ Hé 56 qud tai : 60%
+ Téc do van hanh: <20T: ... V =60 m/ph
>20T :..........V =40 m/ph
+ Ty 86 truyén: 1= 160
4. Thong s6 nguon dién
Heé théng dién
- Diendpchung : Nguéncap..................... 380 V, 50 Hz
Dongeo. .o 380 V,50Hz
Phanh .......................l. 380 V,50 Hz
He thong diéu khién.......... 220 V, 50 Hz
Nguén capPLC............... 24V, DC
Chifu Sang..........oovveer... 220V, 50 Hz
bentinhiéu.................... 24V, DC
Sy vaquat gid............... 380V, 50 Hz
- Bién cho sdy khi ding khai thic
Pancl ................... 220V, 50 Hz
DPongco......oooii. 220 v, 50 Hz

- Bién cho lau kinh
Riuakinh....................... 24V, DC

128



Khed kinh..................... 24V, 50 Hz
- Cong sudt tiéu thu '

Cong suat thiét ké............ 480 kW
Dong chinh.................... 660 A, 60%ED
Dong cuc dai.................. T30 A

9.1.3. Céc quy udc trén ban vé hod so ky thudt
1. Cdu tao chinh cda cdn truc

Can truc TUKAN ¢6 cdc co ciu chinh sau :
- Co cdu nang ha hang.

- Co cau nang ha cdn (thay déi tdm véi).

- Cd cdu quay mam.

- Co cdu di chuyén chan d¢€.

2. Cdc nhoém dwoc ky hiéu trong so d6 dién cdn truc TUKAN

Goém 12 nhém :

- Nhém = 0 cip di¢n cho toan bo hé théng, cic co cdu, cdc dén tin hiéu.
- Nhém = 01 ¢ap dién cho bd bi€n tin (budng diéu khién PLC).

- Nhém = 1 cip dién cho co cdu nang ha (mdc treo 20, 30 tin).

- Nhém = 2 cdp dién ¢€ déng md giu ngoam.

- Nhém = 3 cdp dién cho co cdu quay.

- Nhom = 4 cdp dién cho cu cu tdm vai.

- Nhém = 5 cép dién cho co cdu di chuyén.

- Nhém = 1] cip dién cho thi¢t bi quay moc.

- Nhoém = 14 cép dién cho hé théng lai tang cap cdp nguén cho khung ngoam (spreader).
- Nhém = 16 cap dién cho hé théng lai tang cdp cdp nguén chinh.

- Nhém = 17 cip dién cho co cdu kep ray.

- Nhom = 18 cap dién cho loa thong tin.

- Nhém = 60 bo han ché 1ai trong.

3. Chir cdi dé xdc dinh loai thiét bi dién trong s dé diéu khién cdn truc

+ D: phan quay cUa cin truc (slewing crane).
+E: budng dién diéu khién.

+ EEI : bang dién diéu khién clia buéng di¢u khién.
+K: cabin.

+ KE! : bang dién diéu khién clia cabin,

+ KS: ghé ngdi ciia ngudi diéu khién cin true.
+L: héthdng mang dién.

+M: budng mdy (nha tii).

+ P:  thiét bi ngoai dan (chan dé).

+ PE1 : bang dién diéu khién cia gian.

+ PR : tay d&, didm da {gantry becam).

+T: tru{column slewing crane).

+S:  khung ngoam container (spreader).

4. Cdc quy udc khi doc so do dién nguyén Iy diéu khién cdn truc TUKAN
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Céc ban vé dugc danh sé trang, chia lam cdc cot ( gom 8 cot tir | + 8).

Vi tri clia cudn day hoac céc tiép diém duge chi ra theo trinh tu sau: tén nhém bin vé — 56
trang — s cOt.

Vi du: N€u ky hiéu = 0+EE2 - KO(= 0/34.3) 1iép diém cla cudn day KO & nhém ban vé =
phdn cla +EE2. Chir s¢ ti€p theo nham muc dich chi & rang hon cho ngudi doc tai ban vé =
trang 34 cot 3,

Néu ky hiéu KB0(3.5) ti€p diém tai trang 3 cot 5.
Néu ky hiéu K1(.7) tiép diém tai cot 7 clia ban vé hién thoi.

0
0

9.2. TRANG B DIEN - DIEN TU HE THONG CAP NGUON
9.2.1. So dé dién nguyén Iy ¢dp ngudn

Nguén dién chinh cung cap cho cdn truc TUKAN dugc 1y dién tit hé cap dién, ngudn dén
hé nay dugc cdp tlr tram bién dp cla xi nghiép, day 1a ngudn dién 3 pha dién d4p 400 V, tdn s6 50
Hz.

Nguén dién ba pha qua tang quin cdp dugc dua lén cabin diéu khién théng qua hé thdng
vaph trugt chéi than. Trong qud trinh bdc x€p hang hod, co cau quay mam hoat déng nén néu
khong sit dung he théng vanh trugt chéi than s& din téi hién trong xodn va 1dm hong day cap
ngudn.

Céac dong co chinh cha toan b co cdu trong cdn truc TUKAN duge cung cdp ngudn dién
xoay chiéu 3 pha 380 V, tdn s6 50 Hz. Mach diéu khién c4c thiét bi do luomg va tin hiéu duge cdp
ngudn bao gém ngudn mot chién va ngudn xoay chiéu.

Phédn cdp ngudn clha ho cdn truc chian d€ TUKAN duge gidi thiéu trong cdc ban v& cha
nhém = 0 trong tdp ban v& lap rdp, thi& lap so d6 dién nguyeén 1¥ clia phin cdp ngudn can truc
biéu dién trén hinh 9.1.

9.2.2. Chitc nang cdc phdn ti

So d6 dién nguyén ly cia phdn cdp ngudén dugc biéu dién trén hinh 9.1 v6i céc phin tl co
ban nhu sau:

- TC: tang quin cdp dién ngudén chita hé théng vanh trugt, chdi than 14y dién tr hé cdp
dién vao cung cap dién cho hé thdng thanh céi 3 pha, dién 4p 400V chia cdn truc TUKAN.

- 81: cdu dao téng cdp ngudn cho toan bod hé théng.

- Q1: aptomat <6 bao vé dién 4p thdp, role nhiét ¢ bao vé qua tai, bao vé dong cuc dai cdp
ngudn cho mach déng lyc va mach diéu khién. Cac thong s6 k§ thudt cha cdu dao:

U= 400 V;

Iin= 800 A

Cép ngudn dén:

+ EE1 - F20 : aptomat cia th EEL cip ngudn va bdo v& ngin mach cho ti phu trong
budng méiy (Electric hoist block).

Diéu khién hé théng bam ddu boi tron cho co cdu quay: Lubrication pump (slewing gear).
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Quat thong gié budéng may: Ventilator {machine house).
Déng ho do dién dp 1am viéc: Operating voltages.
+ EE1 - F22 : aptomat cua ti EE1 cdp ngudn cho:
Ngudn 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 ngudn cho 2 mdy bién 4p :
T1 mdy bién 4p 1 pha ¢6 thong s6 k¥ thudt sau:

U,y = 400 V/230 V.
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P=63kVA

Cdp ngudn diéu khién cho cic phin:

Xdc nhian 16i : Fault acknowgement.

Cong tac gidi han su ¢6 ; Shuting emergency limit switch.

Cic rale bdo vé qué tdi gui tin hidu dén PLC : Safety relay, safety relay (expanion unit).

T3 may bi€n dp | pha cd thong so k¥ thuat saw :

Uy, = 400 V/230 V

P=10kVA

Cap ngudn cho :

He thdng chiéu sdng trén phdn quay (lighting slewing part).
Diéu hoa trong cabin : Air conditionning cabin.

Hé thong sdy cabin : Heating cabin.

bén pha trén phan quay : Floodight slewing part.

Pen pha & ddu cdn : Floodight (jib).

Cabin diéu khién (driver’s cabin).

bién tro sdy trong nha toi : Ventilation (machine house).

Quat thong gié budng diéu khién trung tam (electric container).
Coi tin hiéu bdo khi hé thong lam viéc: Signal hom.

Dién dp diu khién phan diéu hoa khong khi trong buéng dién diéu khién trung tam :
Control veltage air conditioner (electric container).

He théng am thanh : Loudspeaker system.

Hg¢ thdng dién thoai : Telephone intaliation.

Du tri¥ : Reserve.

+ PE1 - F27: Aptomat cha ta PE1 ¢dp ngudn cho :

Cdp ngudn cho todn bé mach ddng co truyén dong tang quéin cdp : Motor cable drum.
Dong co kep ray: Rail clamps.

Anh sing trén gian: Lighting on the grantry.

Thong qua cdu dao tong S1, aptomat téng QI va mél aptomat téng K02 duge déng bing

dién (khong thé hién trong sd dé) cdp ngudn cho cdc co cdu sau ;

Co cdu t01 giff : Holding mechanim.

Co ciu 101 ddng md : Closing gear.

Co cdu quay : Slewing gear.

Co cdu tim vai : Luffing gear.

Co c4u di chuyén : Travelling gear.

Boéng co quan cép : Motor cable drum.
Khung c4n tryc : Driving mechanim speader.
Thiét bi quay méc : Hook rotating device.

- F11: aptomat cdp nguén vi bdo vé ngin mach cho mach ddc biét sit dung diéu khién bing tay
hodc bang khod dién cé thong s6 k¢ thuat :

Up =400 V3 1, = 63 A

Cdp ngudn dén :

Ddu n6i dién trén mo gat : Outlet grantry (380 V/32 A},
Cap ngudn cho +PR - T4 day 13 mdy bién dp cdp cho :
Céc den san trén san dudi : Ascent lighting.

beén trén khung cau: Lighting granty beam.

Di¢n tro sdy tai th di¢n, déng co khi dimg hoat déng: Down-time heating (panel and



Di¢n tr& sdy dong co chia co ciu quay khi ding heat dong: Down-time heating motor

(Slewing part).

bién trd siy dong co quin cap tréen khung cdu khi dimg hoat ddng: Down-time heating

motor cable drum (speader),

9.3.

Dién g sdy th dieu khién cia co cdu quay: Down-time heating panel (Slewing part).
O ndi dién cabin: Qutlet driver’s cabin.

é néi dién tai budng diéu khién trung tam: Qutlet electric container.

O néi dién trong nha t&i: Outlet mechine house.

O nsi dién tai phdn quay: Qutlet slewing part.

Dén trong ti diéu khién: Panel lighting.

Pén tai budng dién diéu khién chinh: Light electric container.

Dén nhi to1: Light mechine house.

Dén tai cabin: Light cabin.

TRANG Bj DIEN - DIEN TJ CO CAU NANG HA HANG

Co c4u nang ha gom hai dong co truyén dong chinh hoat dong doc 13p: 1 dong co truyén

dong cho déng md gdu ngoam, 1 dong co thyc hién ndng ha hang. Qud trinh nang ha va déng ma
giu ngoam duge thuc hién bing cich tdc dong vio tay trang diéu khién d€ gia toc cho dong co
thong qua bi€n tdn va h¢ thong diéu khién tr dong bang PLC.

9.3.1. Co ¢8u néng ha héng

Mot 56 thong s8 Ky thuit co ban cia co ciu ning ha hang :
- Cong suat dong co truyén dong : Py, = 110 kW
- Siric nang theo tdm véi:

Sitc nang khi ding gdu ngoam : 20tan x 32........... 8 mét -
Sttc nang khi ding méc cdu  : 40tdn x 32........... 8 mét
- Chiéu cao nang ha :
P cao ndng moc 1 18 mét - diung pau ngoam
_ : 25 mét - diing mde cdu
D¢ cao ha méc 112 mét
- T8¢ dé van hanh ;
Téc¢ do nang ha :
S LOR F:1 IR V = 55,5 mét / phuit
25N e, V =40 mét / phrit
< 32tdn............V =32 mét / phit
< 40tin ................V = 25 mét / phiit

1. S0 dé dién nguyén ly cua co cdu ndng ha hang cdn truc TUKAN

So d6 dién nguyén 1y cla co ¢fu nang ha hang cidn truc TUKAN biéu dién trén hinh 9.2 v

hinh 9.3.
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2. Chic ndng cdc phdn tit

TH - Tay trang diéu khién co ciu nang ha hang.

K80 (=1/3.4) - Role trung gian kiém tra vi tri cha tay trang diéu khién (khi tay trang & vi
tri “0"”" — K08 = 1),

K08 (= 1/3.5) - Role trung gian kiém tra t6c do clla dong co dong thoi thuc hién cip
ngudn cho cuon hit clia cong tic to K1 (K08=1— Kl =1)

K1 (= 1/3.6) - Cong tac to chinh c4p ngudn cho dong co treyén dong cha co cdu ning ha
hang.

K040 (= 1/4.2) - Céng tac lua chon ché do van hanh cha co ciu nang ha hang.

K0 (= 1/6.7) - Cong tic chinh cip ngudn dong cho mach diéu khién.

K04 (= 1/4.5) - Role bio vé co cdu nang ha hang khi chiing cép.

S10 (= 1/13.3; 13.6) - Nt 4n dung khin cdp hanh trinh nang ha hang: duogc thyc hién boi

ngudi giam sat diéu khién.

K010 (= 1/4.6) - Cong tdc hanh trinh chdng nang hang qud cao.

K011 (= 1/4.7) - Cong tac hanh trinh chdng ha hang qué thap.

K71,K72, K73 - Cong tic lya chon ché do van hanh clia co ciu nang ha.

K71 (= 1/5.3) - Cong téc diéu khién déng md gdu ngoam.

K72 (= 1/54) - Cong tic diéu khién van hanh hang hod thong thudng.

K73 (= 1/5.5) - Cong tic didu khién van hanh tai nang.

K50 (= 1/7.6) - Cong tic to cdp ngudn cho phanh niang cta quat thong gié.

K05 (= 1/7.6) - Tiép didm ciia role an toan.

K5 (= 1/7.6) - Cudn hit clia cong tic to ¢ip ngudn cho co cau phanh cliu déng co truyén
doéng cho co cdu ning ha hang.

SIM - Bién tin cdp ngudn va thyc hién diéu chinh tdc do cho co cdu nang ha hang.

F5(=1/12.2) - Cong tic bdo vé dong cd cha co cdu phanh nang.

K411 (= 1/17.2) - Cong tic thyc hién giam téc giai doan 1.

K00 (= 1/7.5) - Role trung gian xdc nhan 1561 ctia hé théng.

K060 - Role trung gian chong ha qua thap khi hoat dong qua tai.

3. Nguyén Iy hoat déng

Quad trinh vin hanh co ciu ning ha hang duge thuc hién tat cabin chinh. Co cdu nang ha
hang dugc hoat dong dudi su didu khién va gidm sdt clia ngudi vén hanh, dac biét ¢6 ché do khod
lien dong vadi cic co cdu khdc do d6 chi cho phép nang ha hang khi cdc co cdu khac dimg lam
viéc.

Trude khi van hanh, ngudi van hanh bit bugc phai thao tic cdp nguén cho toan b hé

thong. Khi cde dao tdng S1 = 1: Thuc hién cdp ngudn cho toan bo he théng didu khién v mach
déng luc chudn bi hoat dong.

S1=117 Cic h¢ thong khac nhur diéu hoa khong khi, hé théng chi€u siang va cdi bdo
chudn bi dua hé théng cdn truc vio van hanh (ky hieu “ 1 biéu dién m&i quan hé kéo theo).

Viéc van hanh co cdu cdn dam bao trudc khi van hanh tay trang diu khién phai & vi tri
“0" wong Ung vai role trung gian K80 = 1 bdo hiéu co cdu nang ha da san sang lam viéc.

Sau khi kiém tra cdc diéu kién hoat dong clia hé théng, néu du diéu kien 1am viéc thi PLC
dura tin hiéu dén diéu khién cho bién tdn hoat dong (SIM = 1).

D¢ thie hién nang ha hing hod ngudi diéu khién trong cabin thuc hién diéu khién tay
trang, tin hiéu diéu khién qua bo ma hod 8 bit E0.0...E0.7 truyén t6i PLC, PLC thu nhan tin hiéu 1
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bo ma hoé bdt ddu diéu khién cdc cong tic to cdp ngubn cho cdc hé théng phu nhy phanh, quat
lam mat... chun bi lam viéc. PLC x4c dinh tin higu or tay diéu khién dé diéu khién bién tdn cung
cip tdn s6, dién dp dé didu khién t6c 46 dong co nang ha hang. Tin hiéu tir PLC diéu khién cip
ngudn cho céng tic to K08, tiép diém KO8 = 1 dé diéu khién cap ngudn cho dong co lam viec.

Viéc gia t6c cho ca cdu nang ha hang ciing dugc thyc hién tai tay trang diéu khién trén
cabin diéu khién chinh, khi dua tay diéu khién lén toc d6 cao hon, bd mé hoa nhan tin hidu dat 6c
80, ma hoa va truyén tin hi¢u dén PL.C, PLC thu nhan tin hi¢u va gia cong dién dp diéu khién thich
hop dé diéu chinh t6¢ 4o nang ha hang.

Giai doan diéu khién ning ha hang duge thuc hién nhuy sau:

Khi K08 =1 1 K1 = 1 1am cho ti€p diém thudng md ciia né déng lai thuc hién cap
ngudén cho bién tdn dé chudn bi dua dong co truyén déng cho cd cdu ning ha hang dua vio van
hanh.

Khi kiém tra cdc dicu kién hoat dong cta hé thong thong qua role trung gian xdc nhan 161
néu K00 = 0 T PLC dua tin hieu dén diéu khién cho bién tin hoat dong 1! SIM =1 1
iruyén dong cho doéng co nang ha hang.

Viéc diéu khién 16¢ do nang ha hang dudc thuc hién bdi tay trang didu khién TH duéi su
tic dong clia ngudi didu khién.

Cu6i hanh trinh nang ha ngudi diéu khién thuc hién gidm t6¢, cong tic K411 =1 T thyc
hi¢n giam téc giai doan | vai K412 =1 M thue hién giam 8¢ & gial doan 2, tin hew tir PL.C truyén
131 dén bdo viée thyce hién giam t8¢c 43 duge thue hién va dua co cdu phanh vao 1am viéc.

4. Bdo vé

+F511( = 1/3.3): Role bao vé qua nhiét cho dong co.

Role ndy hoat dong nhu sau :

F511( = 1/3.3) duoc nd1 voi cam bign nhiét dat trong cdc pha day cia dong co. Trong qua
trinh 1am viéc vi mot Iy do nae 46 lam cho ddng co néng 18n cdm bién nhiét dat trong ddng co sé
truyén dén F511(= 1/3.3), tin hiéu 1 F511(= 1/3.3) giti vé PLC, PLC dua tin hi¢u dén &img hoat
dong ciia dong co truyén dong cho co c¢fu nang ha.

+ K08 ; Rale trung gian bao vé qud tdc cho dong co.

Role nay hoat dong nhu sau :

K08 dwac néi vdi truc cia dong co truyén dong. Khi déng co hoat dong qud t6¢c do cho
phép T Ko8=0 T Ki1=0 Tl chingudn cdp cho dong co clia co cau nang ha hang,

+ K04: Role bao vé chdng chung cap.

Hoat dong clia KO4:
Role nay duge dat trén thanh cdi cap ngudn nuoi 24 V. Khi cdp quin cla co cdu nang ha

bi ching f cham vao thanh céi i K04 =1 duvatin hiéu d¢&n PLC i PLC dleu khiéu dimg
hoat déng quin cdp cua co cdu nang ha hang.

+ F5: Role bao vé qud tai nhiét va bdo vé ddong cuc dai cho phanh cla co cfu nang ha
hang.

+ K010, K011: Cong tac bao vé hanh trinh nang ha.
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5. Nhdn xét

Vi he théng diéu khién c6 mitc do tu dong hod cao, co c4u nang ha hing cha cdn truc
TUKAN c6 thé van hanh nang ha hang hod & muc 40 tdn mot cich an toan vdi su hd trg cha cic
bio ve,

Co céu nang ha hang duge bé tri cam bign (K71, K72, K73) d€ ¢6 thé nang ha hiang hod &
cdc mifc tai trong khdc nhau. Trong qud trinh van hanh cdc thi&t bj khéng ché thue hién kh6ng ché
hanh trinh nang ha déng th&i ddm bao dugc an toan cho hé théng trong qud trinh ting - gidm téc
do nang ha.

9.3.2. Co c8u déng mé gfu ngogm

Co ciu déng m& gdu ngoam cO mot dong co, lam viec & ché do ngén han lap lai. Su lya
chon cédc ché do 1am viéc dugc thue hién boi cdc niit 4n. Khi hoat dong & ché do x€p d& container,
dong co clia co ciu déng mé gdu ngoam két hop véi d6ng co nang ha dé cang thuc hién chic ning
nang ha container.

Mot s6 thong s§ k¥ thuat co ban cia co cdu déng md gdu ngoam :
- Cong sudt dong co truyén dong: Py, = 110 kW

- He thdng dién:

Dién ap chung:
- Nguon cap e reens 380 V, 50 Hz
- Bong co T 380V,50Hz
- Phanh D ereveveraens 380V, 50 Hz
- He th6ng diéu khién  : ............ 220V, 50 Hz
-PLC D e 24VDC
- Chi€u sang D rvernens 220V, 50 Hz
- 84y va guat gié D 380V, 50 Hz
- Cho den tin hi¢u H—— 24VDC

bién 4p cho sdy khi dimg hoat dong
~Panel ... 220V,50Hz
-PONE CO e 220V,50Hz

1. So d6 dién nguyén Iy co cdu déng mé gdu ngoam
So dd dién nguyén 1y cha co cdu déng mé giu ngoam dugc bidu dién trén so dé +EE4 (=
2) clia so 46 1dp rap, thiép l1ap so d6 dién nguyén 1y cla co ciu biéu dién trén hinh 9.4 va 9.5 trén

0 s clia ban veé lap rép.

So dé dien nguyén 1y clia mach dong lue duge biéu dién trén hinh 9.4. So dé dién nguyén
1y mach diéu khién va tin hiéu duoc bidu 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 diéu khién cha co cfu déng md
gau ngoam (Khi tay trang ¢ vi tri “0” twrong ing v6i K80 = |).

K08 (= 2/3.5) - Role trung gian kiém tra t6c d6 cha dong co (néu i6c do cda déng co
truyén dong cho co cdu dong mé giu ngoam vugt qud t6c do cho phép KO8 = 0 i Bi€n tdn ngimg
lam viéc.

K1 (= 2/1.2) - Cong tic chinh c4p ngu6én cho bién tin hoat dong.

$10 (.3) - Cong tac hanh trinh bdo vé cho co cdu nang ha hang,

$10 (.3; .6) - Cong tic ndy thuc hién dudi su tic dong truc tiép cla ngudi diéu khién khi
nang hing qud cao hodc ha hang qud thap, ngodi ra cong tdc nay con c6 hé théng bio vé hanh
trinh ty dong.

K0 (= 1/6.7) - Cong téc to chinh cap nguén dong cho mach diéu khién cha toi déng md
gdu ngoam.

K60 (= 60/4.2) - Role trung gian bae vé hé thong khi hoat déng qua tai.

K060 (= 1/16.4) - Role trung gian bao v¢ qu4 tat khi ha hang.

K005 (= 0/36.5) - Cong tac cip ngudn cho role an toan bao vé cang cdp.

K5 (= 2/4.6)  -Cong tic to chinh cdp ngudn cho co cdu phanh nang cha co cdu d6ng
md gdu ngoam.

H1 (= 2/4.7) D6éng ho do thdi gian 1am viéc ciia ca cau phanh.

I~ Dong co truyén dong cho c¢o cu déng mo gau ngoam.

SIM  Biéntdn diéu khi€n truyén déng cho dong co nang ha v déng md gdu ngoam.

F5 (= 2/9.2) - Cong tic bdo vé dong cd clia cd ciu phanh nang.

F511 (= 2/9.4) - Role trung gian bao vé qua nhiét ddng cd (khi qud nhiét thi F511 =0 fi
Tin hiéu dugc truyén téi PLC. PLC thu nhin tin hiéu va diéu khién dimg hoat dong cla co ciu
déng mé gau ngoam.

=0 +EEI: He théng role cong tic ta bao gém:
=0 +EE2: Heé thdng chiéu sdng cho cabin diéu khién va mé cdn truc.
=0 +EEl: He théng bao vé cho dong co quan cap, khung nang, thi€t bi quay méc.

A2(= 14 EE2) - Diéu hoa khong khi bao gém:

3K1 (= 14/6.2) - Role bdo 161 clia he théng.

2K3 (= 14/4.8) - Role trung gian bdo hiéu dong co quan c¢dp cha co ciu nang di
sdn sang hoat dong.

K05 - Cong tic cAp ngudn cho phanh ciia quat thong gié.
K411, K412 - Cong téc thyc hién gidm tdc cdp 1 va cip 2.

3. Nguyén ly hoat déng

Qud trinh van hanh co ciu déng md gdu ngoam dugc thuc hién tai cabin chinh. Co cdu
déng md gdu ngoam dugc thuc hién duéi su diéu khién va gidm sdt cla nguti van hanh, chuong
trinh diéu khién c6 ché dé khod lién dong véi cic cd ciu khic do d6 chi cho phép nang ha khi cac
cd cdu khédc dimg lam viéc,

Trudce khi van hanh, ngudi van hanh bit budc phai thao tic ¢dp ngudn cho toan b he
thong. Khi cdu dao téng S1 = 1 Thuc hién cip ngudn cho toan bd hé théng diéu khién va mach
dong lyc lam viéc.

81 = 1: Cic heé thong khic nhu diéu hod khéng khi, hé thong chi€u sdng va cdi bdo chuin
bi sdn sang dwa hé thong cén truc vao van hanh.
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Viéc van hanh co ciu, tay trang di€u khién phai & vi tri “0” twong g vdi role trung gian
K80 = 1 bdo hi¢u cu cdu ning ha di sin sang 1am viéc.

Sau khi kiém tra cdc diéu kién hoat déng cila hé thdng, n€u dii diéu kién lam vigc thi PLC
dua tin hiéu dén diéu khién cho bién tdn hoat dong (SIM = 1).

Pé thyc hién déng m& gdu ngoam ngudi diéu khién ngéi trong cabin thyc hién diéu khién
tay trang. Tin hi¢u tlr tay trang diéu khién duogc truyén qua bé ma hod 8 bit E1.0... E1.7 t6i PLC.
PLC thu nhan tin hiéu tir b ma hod 8 bit bat ddu diéu khién cdc cong tic to cap ngudn cho he
théng phu nhu quat thong gid, diéu hoa, he théng chigu sang... PLC xdc nhan tin hiéu tir tay trang
diéu khién dé diéu khién bién tdn ¢4 tdn s§ va dién 4p cdp cho dong co thire hién tuong (ng vdi téc
dd dit dé déng md gdu ngoam.

Giai doan nay dugce tién hanh nhu sau:

Trudce khi dua i déng md vao van hanh ngudi diéu khién kiém tra cdc diéu kién hé thong
di sdn sang van hanh, Néu ddy di tat cd cic diéu kién dam bdo an todn cho van hianh nhu chiéu
sang, thong gid, diéu hoa... va khong c¢é 181 thi hé thdng s& cho phép lam viéc.

Khi tay trang diéu khién & vi tri “0” tuong tmg voi K80 = 1 1l K1(= 2/3.5) = 1 1 thuc
hién c4p ngudn cho bién tdn dé chudn bi dua dong co truyén déng cla co cfu déng md gdu ngoam
vao hoat dong .

Déng thoi khi K00(= 1/4.3) = 0 PLC dua tin hi¢u ti diéu khién cho bién tdn hoat dong
(SIM =1) 11 dua cocdu déng md gdu ngoam vao van hanh.

Viéc gia t6¢c cho co cdu déng md gdu ngoam duge thue hién tai tay diéu khién O cabin.
Tin hiéu tir tay diéu khién duge truyén qua boé mé hod 8 bit, tin hiéu tir bé ma hod 8 bit gii tdi
PLC, PLC thu nhén tin hiéu va gia cong dién 4p diéu khién thich hgp dé diéu khién tdn s¢ dién 4p
phil hgp vai t6c do dat.

Cudi hanh trinh thuc hién ham, hé thong tiéu hao nang lugng qua dién ¢ R khi tée do da
nho dua hé théng phanh him dimg vao lam viéc.

4. Céc bdo vé

+ Bdo vé qud nhiét cho dong co bang role trung gian F511(= 2/9.4).

Role nay hoat dong nhu sau: F511(= 2/9.4) dugc néi v6i cam bi€n nhiét dit trong cdc pha

day cua dong co. Khi nhiét d6 dong co vugt qui mitc cho phép F511(= 2/9.4) =0 ! tin hiéu i
PLC gt 161 co c4u déng md gdu ngoam bdo dimg 1am viéc dé dam bao an toan cho thiét bi.

+ Bdo vé qua tai dong co bing role trung gian K60(= 60/4.2).

+ Bao ve dong cuc dai va qud tai bing role F2(= 0/6.6).
F2(= 0/6.6) hoat dong nhu sau : Khi xay ra su c6 ngin mach hodc néng hing qua tai trong thi
F2(= 0/6.6) = 0 cit ngudn cap cho dong cd truyén dong.

+ Bao ve qua t&c cho dong co bang role trung gian K08(= 2/3.5).

Role ndy hoat dong nhu sau: Role dugc diéu khién béi ti€p diém cla cdm bién tdc do. Khi
qud téc thi K08 = 0 f K1(=2/1.2) =0 T cAt nguén c4p cho dong co.
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5. Nhdn xét

Co cau déng md gdu ngoam va cg c4u ning ha hang c6 quy trinh hoat dong va cic bao vé
1a tuong d6i giong nhau, Tuy hai co cdu nay lai 12 hai co cfu doc 1ap thuc hién cong nghé trong
bdc xép khdc nhau. NEu hoat déng & ché€ do gdu ngoam thi chi mot trong hai co cdu hoat dong.

D61 v6i cdn truc TUKAN ngoai thi€t b déng md gdu ngoam con ¢6 thiét bi khung nang
hoat dong bing dién - thuy luc ding dé nang van chuyén container.

9.4. TRANG B] DIEN - DIEN TU THIET Bl DIEU KHIEN QUAY MOC CUA CAN TRYC
TUKAN

Quay méc 13 thiét bi dugc truyén dong bdi déng co dién di bo. Dic diém clia thigt bi
quay moc la gidp co ciu nang ha hang van hanh mot cdch co dong vi du: trong qué trinh ning ha
hang hod ma cdp nang bi xodn ¢6 thé 1am dit cdp. Khi dé ¢6 thé didu chinh thiét bi quay mdéc dé
trdnh xay ra su c& do xoén cdp trong hanh trinh nang ha.

Mot vai thong sO co ban clia thiét bj quay méc :
- bién 4p cho hé théng

- Nguén cdp e 380 V, 50 Hz
- Déng co e 380V, 50 Hz
- Phanh PR 380V, 50Hz
- He théng diéu khién : ........... 220V, 50Hz
-PLC D 24 VDC

- Chiéu sing LN 220V, 50 Hz
- Sdy va quat gié T 380V, 50 Hz

- Dién dp cdp cho den tin hiew ¢ ., 24 VDC

9.4.1. So dé dién nguyén Iy va chic ndng cac phdn i

So d6 dién nguyén 1y cla thiét bi quay méc duge bidu dién trén so 46 +EE7 = 11 cia so
d6 13p rdp, thiép lap so d6 dién nguyén 1y cha thi€t bi quay mée trén hinh 9.6. va 9.7. So dé dién
nguyén ly cia mach dong luc duge bidu dién trén so 46 hinh 9.6, so d§ dién nguyén 1y mach diéu
khién clia thiét bi quay méc duge biéu dién trén hinh 9.7,

Chirc nang cia mot s6 phdn tir chinh nh sau :

K0 (= 11) - Role trung gian bio thiét bi quay mdc dang hoat déng.

K10 (= 11) - Role wung gian bdo hiéu ddu ndi cia thiét bi quay méc da dugc néi voi

phich cam.

K81(= 5/29.2) - Cong téc thyc hién cp ngudn cho thi€t bi quay mdc sang bén phai.

K82(= 5/29.2) - Cong tic thuc hién cdp ngudn cho thiét bi quay méc sang bén trai.

K1, K2 - Cong tic to thuc hién dio chiéu quay dong cd cla thiét bi quay méc.

KO (= 0/34.3) - Role trung gian ding d€ xdc nhan 16i cla cdc co cdu trong hé thong.

K00 (= 1/17.6) - Rale trung gian bao hiéu 16i cia hé théng di dugc xac nhédn nghia 1a khi
hé thong béo 16i muon hoat dong tiép ta phdi tdc dong vio KOO dé tiép tuc dua he théng vao van
haph.

K80 (= 2/3.4) - Role trung gian kiém tra vi tr{ clia tay trang didu khién cla co cdu déng
md gau ngoam (khi tay trang & vi tri “0” thi K80 = 1).

K0 (.3) - Tiep diém duy tri cila cong tic to KO.
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F2 (= 11/1.2) - Cong tdc bao vé dong co clia thiét bi quay méc.

F11 (= 0/8.7) - Cdu dao cdp ngudn cho thiét bj quay méc.

Sr (= 0/36.3) - Role an toan. Rdle an toan hoat dong nhu sau: Trong khi van hanh néu co
cdu thyc hién nang qua trong tai quy dinh; toc d6 g1 qua 16n; do vuon tay cén sai qui dinh thi role
an toan s& tdc dong dé dimg van hanh hé théng dam bao an toan cho ngudi va cdn truc.

9.4.2. Nguyén ly hogt dong

Dé dua thiét bi quay méc vao van hanh ta thuc hién déng cdu dac t6ng S1 dé cép ngudn
cho mach déng luc va mach diéu khién ca toan bo hé thong.

Sau khi déng cdu dao tdng S1 ta thuc hién déng cdu dao F11 dé chudn bi thuc hién cap
ngudn cho mach dong lyc cia thiét bi quay méc.

Thiét bi quay méc duge néi lien dong véi cde co cdu khac nghia 1a khi thiét bi quay mée
lam viéc thi tat cd cac co cdu khac phai dimg lam viéc.

Qud trinh van hanh cia thiét bi quay méc dugce thuc hién nhu sau:

Muc dich hoat dong cua thi¢t bi quay mdc Ja nhdm hé trg cho ¢o c¢&u nang ha hang van
hanh mot cdch.

Vin hanh quay mée: Sau khi kiém tra tdt ca cdc diéu kién an toan cda hé thdng, d6ng thdi
kiém tra tin hiéu xdc nhdn 181 cla hé thong tai cabin didu khién. Néu tt ci cdc diéu kién an toan
va 161 clia he théng da dugc x4c nhan thi bt ddu c4p ngudn cho thiét bi quay méc lam viéc.

Viéc quay méc cén truc duge thue hién tai cabin dudi su gidm cta ngudi diéu khién: Khi
tay trang diéu khién clta cg c4u ning ha hang & vi tri “0" tic 1a K80(= 2/3.4) = 1 dong thdi phich
cim cia thiét bi quay moc da duge n6i K10(= 11) = 1 1am cho K0 = 1. Khi K0 = 1 tin hi¢u tir
PLC dua 161 diéu khién c4p ngudn cho dong co cla thigt bi quay maéc,

Viéc quay méc cu sang trdi hay sang phai dugc thue hién bdi role trung gian K81(=
5/29.2) = 1 hoiac K82(= 8/ 29.3) dé cdp nguén cho K1 = 1 hoiac K2 = I d€ cdp ngudn cho dong co
truyén dong cho thiét bi quay méce dé thuc hién quay méc cdn truc ding vi trf cdp khong bi xodn.
Sau khi thyc hién quay méc xong ngudi diéu khién tic dong vio nit 4n S1 dé dimg hoat d6ng clia
thiét bi quay méc va dua co cdu nang ha hang tiép tuc vao hoat dong.

Cic bao vé cb trong cd cdu quay moc gdm:
Thiét bi quay méc duge bao vé béi role Sr (khong thé hien trén so 46 nguyén 1y).
+ Khi tGc¢ do gié qud 16n.
+ Tai trong qud nang.
+ T4m véi khong ding quy dinh T St = I 1am chon thiét bi quay
méc dimg hoat dong.
Bag vé dong cyuc dai, bao vé qud tai duge thuc hién boi F2(= 11/1.2). F2(= 11/1.2) hoat
dong nhir saw : Khi thiét bi quay méc gép sv ¢6 nhu ngdn mach hodc nang qué treng tai khi d¢
F2(= 11/1.2) = 0 cét nguén cdp cho ca cau quay mée dé ddm bdo an toan cho hé thdng.
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9.5. TRANG Bj DIEN - DIEN TU CO CAU THAY BSI TAM VO
9.5.1. Gidi thiéu chung va chiic néng ¢éc¢ phan 14 chinh

Co cdu nang ha cdn hay co cdu tdm véi (luffing gear) cha cdn truc TUKAN (c6 k¥ hiéu
trong ban v& = 4) hé truyén dong theo kiéu truc vit bing mot dong co khong déng bg 3 pha roto
long séc cong sudt 45 kW, 16c do 1475 vg/ph. Co cdu dm hdm dimg bing hai phanh thuy luc
nham chdng giat cho hang hod khi co cdu tdm vdi hoat dong. Pong co tdm véi duge cdp ngudn tir
bién tin SIMOVERT 55 kW, 142 A qua sv diéu khién cla hé théng PLC va gidm sdt cha mdy
tinh.

Tram trung gian ET200 c¢6 nhiém vu truyén dit liéu gitta CPU -S7 - 318 va mach diéu
khién cla cic co cdu tdm vdi nher cac khoi IN - QUT ¢é cdu tric nhu trén hinh 9.8:

PS AS 0 a1 2 3
SITOP 1M 153 . DE DE DE DA
2A

: Egllsgol/ EB 184 EB 188 ‘EB 180
- 16%24 V 8%230 V:8*230 V 8§*24 V
L L E A

IR IRLT I¥4.00... 1847 THEIRR.7 TR IROT
Hink 9.8. Cdu triic tram ET200 chia co cdu tdm vér

Tram E1200 cla co tdm véi ¢é cdc modul m& rong sau: ba modul ddu vao s6 (DE), mdt
modul ddu ra s8 (DA). ET200 cha co cdu tdm vdi duge dat o th dién +EE6 trong budng thiél bi
dién cha can truc.

Kh&i SITOP 2A cédp ngudn 24V DC.
Khéi IM153 trao déi thong tin gilta co cdu tdm vét va co cdu di chuyén.

Khai EB180 nhan cac khéi ddu vao sau:

- Tin hiéu céng tic to diu khién chinh KO0.

- Tin hiéu cong tic to chinh dong luc K1.

- Tin hiéw phanh thuy luc nha K5.

- Tin hi¢u role trung gian ciia tay diéu khién & vi tri khong K80.

- Tin hi¢u phan héi bao qua tai khi thay déi tdm vdi K060.

- Tin hiéu bdo phanh c6 16i A30.

Khéi EB181 nhén céc tin hidu vao sau:

- Tin hi¢u bdo aptomat chinh cta phanh da déng F5.

- Tin hiéu bdo dong co thuc hién qua nhigt F511.

- Tin hiéu bdo aptomat cla dong cod phanh thuy luc F51 va F52 déng.

Khdéi EB184 nhén céic tin hiéu vao sau:
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- Ching dugc 1y tir céc tiép diém hanh trinh vt cdm bi€n dat trong hop diéu khién phia
trén dong co +D.

- Ti€p diém hanh trinh ngat khan cip khi tdm véi vao 16i 8 m (§10.3).

- Tiép diém hanh trinh bdo trude khi cdn vao t16i 8 m (S10.2.3). Trong trudmg hop nay CPU
s€ cho déng co lam viéc vdi toc do thap tranh va dap.

- Ti€p diém hanh trinh ngat khi cdn vio 8 m trong qui trinh 1am viéc ($10.3.6).

- Tiép diém hanh trinh ngit khan cdp khi tAm véi ra 16 27m trong khi dung moc cau
(S011).

-Ti€p diém hanh trinh bdo trudc khi cdn ra té1 27 m trong khi dung méce cau §10.3.6.

- Tiép diém hanh trinh ngat khi céin ra 16i 27 m trong khi ding méc ciu (S10 = 6/13.5).

Khoi EB188 nhan cédc tin hi¢u tlr cdc iép diém hanh trinh vi cim bién dat rong hop diéu
khién trén dong co (+D).

-Ti€p diém hanh trinh bio trude khi cin ra té1 20 m trong ch& do diung gdu ngoam
(810/12.6).

- Chét khod an 1oan khi co cau tam vdi ngimg hoat déng S08.

- Cong tac ly tam bie vé qua t6c cho déng co thue hién M1 - B03.

Khai diu ra ABIBO gém ¢6 cac tin hiéu didu khién sau :

- Cong tic to diéu khién chinh K00.

- Céng tic to diéu khién quat thong gi6 cho phanh thuy luc K50.
- Role bio qud tii trong qud irinh thay doi tim vdi K060,

Cac s d6 mach dién dong luc, cde tin hiéu vio ra PLC, cdc tin hiéu va so d6 mach phanh
dugc mé ta trong cic hinh 9.9 dén hinh 9.14.

A0V AC
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Hinh 9.14 . So dé mach cong tdc to phanh cia co cdu tdm vdi

Chifc ning cac phan tu

K0: Cong tic to cap ngudn cho cudn hit K5 cia co ciu phanh.

K1: Cong tic td déng luc cap ngudn cho bién tdn cta dong co.

K5: Cong tdc 10 dong luc cdp ngudn cho co cdu phanh.

K80: Xac dinh v} tri khong cua tay diéu khién, ding dé bao vé "khong" cho co cdu tdm
v,

K060: Bio vé qud trong tai khi nang cin.

A30: Mach bdo phanh, tiéu tan dién nang khi him dong nang dong co.

F5: Aptomat tOng cip nguén cho hai dong co phanh thuy luc.

F51, F52: Cap ngudn cho timg phanh.

F511: Bdo vé qud phiét, qud tai cho dong co dua 16i mach cét khin cp.

K00: Cap ngudn diéu khién.

CUVC: Card CUVC nim trén bi€n tan.

Bo bién tdn Simovert 13 bo bi€n tan gidn ti€p diéu che do rong xung PWM . Ngudn diéu
khién cép cho bd bién t4n duge 1ay ti khdi SITOP 40A trong khéi nguén +EE2.

K50: Cdp ngudén cho quat thong gi6 cua phanh.

S011, S10: Tiép diém loai cam han ché hanh trinh nang ha cén.

S08: Chot khod an toan cho co cfu tdm vdi.

M1 - B03: Cong tic ly tam gin irén truc ciia dong co d& bdo ve qué t6c do cho dong co
thuc hién.

= 0+EE1 - F4: Déng ngudn cdp dién cho toin bd cd cfu tdm véi.
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= 60+KE1 - K61: Bio trudce trong tai cia co cau tdm vdi.

K08: Role trung gian ciia cong tac ly tm.

K010: Role bao vé cdn vao qua gin.

K011: Role bio vé cdn ra qud xa.

= 0+EE2 - K03: Gidi han sy ¢&, né cho phép dau 1at mach dién dé bd qua mot sd su co

= 60+KE1 - K60: Ngimg hoat dong cia co cdu tdm v6i kKhi qua tai.

= 0+EE2 - K005: Cat khdn cdp khi ¢6 sy c6.

H1: Déng ho bio thdi gian 1am viéc clha co cdu tim vdi diu song song véi cong tac to
phanh thuy luc.

+D - M: Dong co thuce hién cla co cdu tdm vdi.

L1: Cuon khdng diing dé han ché dong ngén mach.

PG: May phdt xung dung dé do t6c do dong co thuc hién.

+D - R1: Dién trd ham, tiéu tin nang lugng thira khi him.

+D - Y1, +D - Y2: Hai phanh hdm thuy lec, hdm dimg va chong giat cho cd cdu tAm véi.

9.5.2. Nguyén ly hoqt dong

Ngudi diéu khién & cabin ldi m& khod ngudn cip dién chd sian cho cdc co cau cia cin
truc. May tinh kiém tra 161 n€u khong c6 181, cdc diéu kién ddu vao thod man thi cdc co ciu rdm
vdi cdn truc san sang hoat déng. Khi dua tay diéu khién co ciu tdm vdi vé phia sau hoac phia trudc
twong tmg vai viéc nang hoac ha cin thi tin hiéu dugce truyén vé bo ma hod 8 bit, tin hiéu nay dugc
mi hoa dua tdi ddu vao E030... E037 cha PL.C. CPU phan tich va xa 1y, tin hiéu d3 xir 1y tir CPU
dugce gl 11 tram trung gian ET200 diéu khién bién tdn cdp dién cho dong co qua mang Profibus.

PLC thu nhan tin hiéu tir bd ma hod két hgp vdi tin hiéu ddu vao nhu; bio trong tai, vi uri
tay diéu khién, béo 16i phanh giii v& ET200 kiém tra néu khong cé 18i thi cong tac 1w K1 déng cip
ngudn dong luc cho bién tin hoat d6ng, cAp ngubn cho dong ca thuc hién tdm vdi (M). Dong thai
khi dé phanh thuy luc cé dién md s& ra giai phéng truc dong co.

Khi tay diéu khién & mitc t6c dé cao hon thi PLC nhan tin hiéu tir tay diéu khién, diéu
khién bién tdn sao cho diu ra cia bién tdn 6 dién dp va tdn s phi hop vdi tin hiéu dat. Toc do
dong co tang 1én.

Hé théng dugc xay dung theo s d6 mach kin trong d6 mdy phat xung PG déng vai tro fa
khau do t3c d6 phin héi, nhan théng tin 1t truc dong co gl vé ET200 dé diéu khién bién tdn cip
cho ddng cd theo t6e do dat § tay didu khién lam cho téc d6 dong co 6 tinh chinh x4c va on dinh
cao.

Khi giim toc do tir téc do cao xudng toc d¢ thap s€ xay ra qud trinh hdm, nang luong khi
ham dugc chuyén doi tir chinh luu va nghich lwu duge dua 161 cdc dién tré him tiéu tén.

1. Chudn bi dua hé thong vao lam viéc

Cong tic to chinh cta cdn truc = 0+EE1 - K02 ddng c¢ip ngudn chd sdn cho mach diéu
khién vi mach dong luc cla t0an cén truc.

Tay didu khién & vi tri 0 :

Néu hé théng khong c¢é su ¢6, ti€p diém K80 déng nic 12 tay didu khién & vi tri ‘0’ thi
K80 c6 dieén. Tieép diém = 0 +EE1 - F4 aptomat cdp dién cho dong co tim véi dang dong. Tiép
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diém = 60+KE1 - K61 dong, tic 1a tai trong trong gidi han cho phép. Tiép di€ém clia role X4c nhan
khong c6 16i trong hé théng = 0+EE2 - K0. Cic ti€p diém cla co cdu ngat khén cdp khi tdm v6i
vugt ra khoi gidi han cho phép K010, KOI1 khéng tic ddng (hay khi 1am hang ning role = 1+KE -
K73 c6 dién ngt tiép diém cda né ra dua thém tiép diém K012 vao lam viéc) hoac ta cobng tac to
loai bo cic tin higu ngat khin cdp = 0+EE 2 - K03 (= 0/34.4) d6ng lai.

Tiép diém ly 1am vin déng K08. Role diéu khién K00 cé dién (do PLC $7 diéu khién,
viéc thong qua PLC diéu khién 1am cho hé théng tang tinh an toan, néu khi h¢ thng c6 sy ¢6 nod
s& ciit toan b0 hé théng khong cho 1am viéc) déng ti€p diém cda né.

Coéng tac to KO 6 dién , déng céc tigp diém sau:

KO (.8) tw nudi.

K0 (/5.3) cap ngudn cho phanh thuy lyc.

K0 (/5.3) 1a ti€p diém phéan héi vé PLC béo cong tic to KO da c6 dién.

Mach diéu khién phanh thuy lrc co ciu tim véi

. Sau khi cong tic KO déng cap dién cho mach diéu khién phanh thi PLC giri tin hiéu dén
khai ET200 cdp dién cho role K50 cap nguén cho quat thong gid, déng thoi dong tiép diém K50
(/14.3) cho phép phanh lam viéc néu khong cé 181 va cong tic o chinh K1 déng. Phanh s& khong
lam viéc néu ¢ mét trong cdc 16i sau:

- Ti€p diém = 60+KE1 - K60 cla co cdu han ché 1ai trong md ra tiic 13 ty 1é trong lugng
hang va do vuon cdn qui gidi han cho phép, déng thai tiép diém K060 (/14.3) mé ra do role bdo
¢6 hign teong qua tai.

2. Hé théng sdn sang hoat dong

Gia sir dua tay diéu khién vé phia vuon cdn, qua b6 gidi ma tin hiéu do dich chuyén duge
dua vio CPU S7 - 318 qua khéi EB3. Sau khi xir 1§ tin hiéu CPU dua tin hiéu diéu khién t6i bo
bién 1dn cla co cdu, Cong tic to K1 c6 dién déng cac tiép diém sau:

- Ti€p diém K1/3.6 ciia mach dong luc c4p ngudn cho bo bién tdn.
- Tiép diém K1/3.6 clia mach diéu khién phanh thuy lyc cdp ngudn cho cong tic to K5.

Cong tic to K5 ¢6 dién déng céc tigp diém K5/6.5 (ip dién cho hai dong co +D - Y1 va +D - Y2.
Phanh thuy Iyc gtai phdng trac dong co.

Déng thoi khi ta kéo tay diéu khién thi cam diéu khién xoay lam role trung gian K80 mat
dién, cdc tiép diém sau dugc md ra:

- K80/3.4 md ra nhung cong tic to KO vin cdp dién do con tiép diém duy i K0.8,

Tiép diém K80(3.5) c6 nhiém vu bao vé “khong” cho hé théng.

- K80 m& ra ngat tin hiéu t6i khoi ET200. Tuy theo d6 dich chuyén cta tay diéu khién thi
tin hiéu tir CPU giri dén diéu khién bién tdn cdp dién 4p vi tdn s6 ra twong ing véi t6c do dat &
tay diéu khién.

3. Cdc bdo vé trong co cdu thay doi tdm voi
- Bdo vé qua tai cho co cdu tdm vdi bi qud tai khi nang tai trong 16n hon tai trong dinh
mirc, sir dung bo han ché tai trong. Khi cé hién tugng qud tai tin hiéu bdo bang dén va dua tin hiéu

dén PLC dé ngit co cdu nang ha bang ti¢p diém = 60+KE1 - K61. Cong tic to KO mdét dién lam
cho cong tac to K1 mdt dién cin khéng vuon ra duge ma chi cé thé thu vao.
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- Bdo vé qud nhiét cho dong co thyc hién. Khi dong co +D - M1 bi qua nhiét thi role F511
tac dong nha tiép diém thudng déng F511/3.3 gii tin hiéu dén PLC qua kh&i ET200. PLC xir 1y va
gl tin hiéu dén cét dién cong tac 1o K1 1am toan bo hé thdng mat dién dong thoi bdo higu dén &
budng diéu khién

- Bao ve qua tai cho déng co dign phanh thuy lyc. Néu déng co dién phanh thuy lyc caa
co ciu bi qua tai thi role nhiét = 4 - F51 hay F52 s€ tac dong cit aptomat 1am mach dong luc
déng co d6 mat dién.

- Bao vé ngin mach bang cac cdu chi, aptomat. Néu co cfu bi ngan mach thi cdu chi=0-
F4 tdc dong vdi [ = 125 A | toan b6 nhém co cdu nang ha cdn bi cét dien, Néu mot trong hai dong
co cla phanh thuy luc bi ngan mach, aptomat F5(10A) tic dong 1am toan bd mach ddng luc cia
phanh bi cat di¢n.

- Bao vé qui t6¢ cho dong co bang cong tic ly taim M1 - B03 gin trén truc dong co.
Phuong phdp diéu chinh 8¢ do dong co bing cach thay doi tdn s6 ¢6 thé am cho tdc do dong co
vugt qud tdc do dinh mic nén can phai bao vé qud tdc cho dong co.

- Bao vé hanh trinh tdm vdi bang cic c¢ong tac han vi hanh trinh loal cam ¢6 hai miic bdo :

Murc [: Canh bdo trude tdm v6i hoat dong trong khoang tir 8 dén 27m gin t61 muc nay
mdy tinh s& thong bdo 181 va co cdu tdm vdi ngling hoat ddng néu ngudi diéu khién xdc nhan 16i
nay thi co cfu tdim véi lai ¢6 thé tiép tuc hoat dong.

Mitc 2: Khi ra ngoai khodng gidi han tir 8 dén 27m thi han vi muc 2 tdc dong, co cdu tdm
v6i s€ bi khod ciling ngay lap tic hoidc dimg toan bd hé thong.

- Bao vé an toan cho tdm vdi bang chét khoa an toan S08 khi co cfu tdm vdi ngimg hoat
dong.

- Bio ve su cd bang cdc niit dimg khédn cap dua tai K0OS.

- Bao vé qud trong tai khi nang cdn nh¥ ti&p diém K060.

- Bdo vé khong cho co cdu tdm vdi bing K80, K1.

9.6. TRANG 8Bi DIEN - DIEN TU CO CAU QUAY

Co cdu quay chia cdn truc gém hai dong co truyén dong chinh 1a dong co di bd roto 1dng
s6c +D - M, va +D - M,. Hai dong co truyén dong tru quay va d6i ximg qua tdm. Trong hic quay
phia trén tru chinh dugc dinh tAm nho con 1an va 1o xo ép. Hai dong co 1am viéc song song va
dugc diéu khién boi tay diéu khién trong bo diéu khién, didu chinh tdc do biang cich thay déi dién
dp va tin s6. Ddo chiéu quay bang cich diéu kKhién thay doi thi tr mé cac van IGBT dé thay daéi
thit te cac pha. Méi dong co duge him bing mét phanh dién thuy luc ddn dong bo him co Khi.

9.6.1. S0 dd dién nguyén ly cla ¢o cdu quay
Co cau quay cua he cin tryc chan d¢ TUKAN duge gidi thigu trong cdc ban v& cia nhém
= 3 trong 14p bdn v& lap rip, ta cd thé thiét lap so d6 dién nguyén ly cla co cau quay trén hinh

9.15 dén hinh 9.17, trong d6 : Sd d6 nguyén 1y mach dong luc dugc biéu dién wén so do hinh 9.15,
9.16, s0 d6 nguyen ly mach diéu khién va tin hiéu dugc biéu dién trén hinh 9.17.
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9.6.2. Chic nang cac phan t

- +D - M1, +D - M2: Dong co truyén dong chink.

- +D - Y1, +D - Y2: Phanh thuy lyc.

- K1(3.5): Cong tac to chinh déng ngudn cap cho mach dong luc.

- K5(3.7): Cong tac 10 déng cip ngudn cho phanh thuy hze.

- 6SE70: Bo bién tin gidn tiép diéu chinh d6 rong xung PWM.

- A30: Bo diéu khién ham lam min téc do dong co.

- K0(3.6): Cong tac 1 diéu khién chinh cila bo bién tdn co cdu quay mam.

- K80(3.5): Cong tac o trung gian, 6 dién khi tay diéu khién & vi trf #0”. Cong tac tg

nay ¢6 nhiém vu bdo v¢ 0 khi hé thong mat dién trong thoi gian 1am viéc.

- F511(3.7) va F512(3.7): Tiép diém cla role nhiét ¢é cam bién nhiét dién trg dat trong

cuon day stato khi dong co, qui tai s& md ti€p diém trong mach bdo dong va bio vé dong co.

- F11(3.6) va F12(3.7): Role nhiét bio vé qui nhiét trong mach dong lic cta hai dong co

M1 va M2.

- F51(2.3) va F52(2.6): Aptomat c6 thé déng cdt bang tay hodc tu dong bang dién s

dung role nhiét ¢ bio vé qud dong dat trén mach dong luc hai ddng co phanh Y1 va Y2.

- H: D6ng ho dém thdi gian lam viéc cla co ciu.
- Tram ET 200 c6 phiém vu truyén dit liéu gita CPU S7 - 318 va mach diéu khién co ciu

gquay mam, ciu tric tram E1 200 nhur sau:
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Ps AS 0 1

SITOP IMIL53 DE DA

A EB 160/EB 161 ABI60
16V - 24V BV - 24V

Khai SITOP ¢6 nhiém vu cip nguén 24V DC.
Khéi IM 153 -1 dua tin hiéu giao ti€p v6i mach diéu khién cua co ciu tdm vii.
Khdi EB 160 nhin cdc tin hiéu vao nhu sau :

- Tin hiéu cong tic to chinh dong luc K1(3.5).

- Tin hiéu phanh thuy luc nha K5(3.7).

- Tin hiéu cong tic to diéu khién K0(3.6).

- Tin hi¢u role trung gian cia tay diéu khién & vi tri 0 K80(3.5).

- Tin hi¢u phanh déng co Y1 di duge dong K01(3.4).

- Tin hiéu phanh déng ¢ Y2 md bang tay hay tin hiéu phanh ¢6 161 K02(3.4).
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Khdai EB 161 nhan cdc tin hi¢u chinh sau :
- Aptornat cia phanh di déng F5.
- Tin hiéu bdo dong co s6 1 qua nhiét F51(3.6).
- Tin hiéu bdo doéng co s6 2 qud nhiét F52(3.6).
- Bdo dong co s6 1 quay trdi qud tai F11(3.6).
- Bdo dong co s0 2 quay trai qud tai F12(3.6).

Khéi ddu ra AB 160 dua ra cic tin hieu diéu khién sau :
- Cong téc to diéu khién chinh K00.
- Cong tac to diéu khién phanh thuy lyc K50(3.2).
- Tin hiéu khéi dong bo bién 1dn (ON - OFF).

9.6.3. Nguyeén ly hoat dong

Tay diéu khién gébm mot bo ma hod chuyén tir do dich chuyén cia tay diéu khién = 3+KS
- 81 sang tin hiéu nhi phan 8 bit va mot cam phyc vu cho role trung gian.

V1 hé theng str dung bo mi hoi 8 bit nén c6 thé coi viéc diéu chinh t6c dd rit ling. Tin
hi¢u diéu khién sau bo md hod Encoder dugc dira vao 1dn luot 8 ddu vao s6 cha khéi EB2 tir E2.0
dén E2.7 va dugc truyén t61 CPU S7 - 318.

Chuan bi dua hé thong vao lam viéc :

Hé théng khong 6 161, cau dao chinh cta cédn truc = 0+EE1 - K02(= 0/6.1) déng cip
nguén sin cho mach diéu khién va mach dong lirc.

Tay diéu khién & vi tri 0:

Né&u hé thong khong cé su cd titc 1a cic tiép diém thudng déng trong mach bao vé vin
dong.

- Tiép diém K80(3.5) 6 vi tri “khong”.

- Tiép diém = 0+EE1 - F3(= 0/7.2) clia dptomdt cap dién cho co cdu ning, quay mam
dang déng.

- Ti€p diém cha role xdc nhan khong c6 161 trong hé théng = 0 - EE2 - KO (= 0/34.3)
ddng.

- Role diéu khién K00(3.1) c6 di¢n dong céc tiép diém cha né.

- Cong tic to K0(3.6) c6 dién déng cdc (iép diém: K0(3.6) ty nuoi; K0(3.7) cdp ngudn
cho phanh thuy lyc; K0(3.2) ti€p diém phan héi dén PLC bdo cho PLC biét cong tic to K0(3.6) da
co dign.

Mach diéu khién phanh thuy luc :

Sau khi cong tac to K0(3.6) déng efp dién cho mach diéu khién phanh thi PLC gl tin
hi¢u dén ET 200 cép dién cho K50(3.2) dong ti€p diém K50(3.7) cho phép phanh tam viéc, Phanh
khong lam viéc néu role = 0 - EE2 - K005 mit dién day 1a role bdo tin hi¢u an toan vé qud tai mo
men, qud tai trong tdm vdi, sifc gid.

Hoat dong :

(ia sir dua tay diéu khién sang trdi (tay diéu khién +KS - S1) qua bo giai mi tin hi¢u
(binary coder) dich chuyén dugc dua viao CPU - 87 - 381 qua khoi EB2.
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Sau khi xir Iy, CPU dua ra tin hiéu diéu khién t6i bo bién tdn clia co cdu quay mam. Cong
tac to K1 déng céc ti€p diém :

- K1(1.2) ctia mach déng lyc cdp nguon cho bg bién tdn .

- K1(3.6) mach diéu khién phanh thuy luc cdp cho hai déng co +D - Y1 vi +D - Y2 giai
phong truc dong co.

Déng thoi khi kéo tay diéu khiéu cam diéu khién xoay 1am role trung gian K80(3.5). Tiép
diém K80 md cit tin hiéu t¢i ET200.

'Tuy theo do dich chuyén ciia tay diéu khién thi tin hiéu tit CPU gti dén diéu khién do md
Thyristor trong bo bién tan gidn tiép thay doi, tdn s6 cing cao, toéc do cang 1dn.

9.6.4. Céac bao vé ¢cla hé théng quay mém

- Bdo vé gud 1di:

+ Bao vé qud tai dong ¢o dan dong: Dong co +D - M1 va +D - M2 bi qué fai role Fi 1,
F12 tic dong nha tiép diém thuong déng F11(2.1), F12(2.4) cat mach dién dong luc cia dong co.

+ Bao vé qud 1ai cho dong co dién phanh thuy lyc: Néu dong co dién phanh thuy lyc co
cfl quay mam bi qua tai thi role nhiet F51 hay F52 (c6 sdn trong aptomat) sé€ tdc dong cat
aptomat F51 hay F52 dan dén toan mach dong luc cia dong co mat dién.

- Bdo vé ngdn mach:

+ Bdo vé bang cdu chi ¢d trong aptomat = 0+EE1 - F3: Khi ngan mach xay ra toan bo co
cau quay mam mat dién.,

+ Néu déng co phanh thuy lyc bi ngin mach, role bio vé qud dong trong aptomat F5 cét
bao v¢ mach dong luc cta phanh.

- Bao vé gud nhiét:

Cic nhiét dién tré duge dat trong cdc cudn day stato ciia dong co nén khi nhiét do cudn
day qud mitc dat thi role bao vé ¢d dién, tuy theo déng co nao bi qud nhiét ma role nhigt F511 hay
F512 c6 dién nha ti€p diém thudmg déng F511 hay F512 giri dén PLC qua khéi ET 200. PLC xt 1y
va gl tin hiéu cit dién cong tic 10 K1 1am (odn bd hé thong mat dién déng thoi dén & budng diéu
khién s& bdo.

9.7. TRANG Bi DIEN - DIEN TU CO CAU DI CHUYEN

Co célu di chuyén gébm 4 nhém dong co duge dat & 4 chin cia cédn truc. Cic dong co
truyén dong (dong co di bo roto 16ng s6¢) duge cdp ngudn tir bién tdn SIM. Khi cin dich chuyén
cdn tryc dén vi trf nang ha hang ngudi diéu khién tdc dong vao tay trang dé diéu khién dich
chuyén co cdu tuy theo yéu cdu (sang trdl hodc sang phi).

Mot s6 théng s6 co bin cua co cdu di chuyén:

- Pong co sruyén dong ¢ cong ¢d Py, =7 x 7,3 kW.

- Téc do di chuyén V=32 m/ph.

- Ty 56 truyén 1 = 44,44,

- Momen him =150 N.m.

- Pién dp cdp cho dong co truyén dong va dong ca phanh: 380 V, 50 Hz.
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9.7.1. So db dién nguyén Iy cla ¢o cdu di chuyén

Co cfu di chuyén clia ho cdn truc chan d& TUKAN duge gidi thiéu trong cac ban vé cla
nhdm = 5 wong tap bin vé lap rdp, ta G thé thi&t idp so d6 dien nguyen 1y trén hinh 9.18 dén
9.22, trong dé: So dd nguyén 1y mach dong luc duge bi¢u dién trén hinh 9.18 dén 9.21, so d6
nguyen ly mach diéu khién va tin hiéu dugc biéu dién trén hinh 9.22.

Chitc niang cac phan tir

- +P - M1, +P - M2, +P - M3, +P - M4, +P - M5, +P - M6, +P - M7: Cic dong co
truyén dong.

- 4P -YL,+P- Y2, +P - Y3, +P - Y4, +P - Y5, +P - Y6, +P - Y7: Cic phanh dién tr
cia cic dong co truyén dong chinh.

- K1(5.4): Cong téc to chinh déng ngudn cap cho mach dong luc.

K5(5.6): Cong tic to 1 pha dong cap ngudn cho phanh thuy lyc.
6SE70: Bo bién tdn gian tiép difu chinh do rong xung PWM.

- A30: Bo diéu khién him lam min t6c do dong co.

K0(5.6): Cong tic to chinh cdp nguén dong cho mach diéu khién.

- K80(5.5): Cong tac td trung gian, c¢é dién khi tay diéu khién & vi ui “0”. Cong tdc to
nay cé nhiém vu bao vé O khi hé thong mét dién trong thoi gian lam viéc.

- F511(5.2) va F512(5.2): Role nhiét c6 nhiét dién trd dat rong cudn day Stato khi dong
cd bi qua tai né sé md tie€p diém trong mach bdo dong va bao vé dong c¢o & mach cha déng 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 vé
qué nhiét & mach dong luc cla 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 sit
dung role nhiét, bao vé qua dong dat trén mach dong luc dong co phanh.

- H1: Déng ho dém thdi gian tam viéc cla co cdu.
- K05 - K08: Giam sdt phanh 1 dé€n phanh 7.
- K09: Gidm sat chung ca 7 phanh, 1 phanh c6 161 thi KO9 s& mat dién.

- Mach giao tiép ET 200 ¢6 nhiém vu truyén dir liéu gitta CPU S7 - 318 va mach diéu
khi€n co cdu di chuyén nhu sau:

PS AS 0 1 2

SITOP IM153 DE DE DA

2A EB200/EB201 EB204/EB205 AB200/201
16V-24V 16V - 24V L6V - 24V

Khai SITOP c6 nhiém vu cap ngudn 24 ¥V DC.
Kh&i IM 153 - 1 dua tin hiéu giao tiép vdi mach didu khién clia co ciu tim véi.
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Khéi EB 200 nhén céic tin hiéu vio nhua sau:

- Tin hiéu céng tic to chinh dong luc K1(5.2).

- Tin hiéu phanh thuy lyc nha K5(5.2).

- Tin hiéu cong tic ta didu khién dong mach déng luc KO{(5.1).
- Tin hiéu role trung gian ca tay diéu khién & vi tri 0 K80(5.2).
- Tin hiéu bdo phanh c6 161 A30(5.3).

Khé1 EB 201 nhin cic tin hiéu vao nhu sau:

- Tin hi¢u tir aptomat bao vé dong co ciia cd cdu quay moc = 11 - F2(5.3). (Aptomat F2 ti
nhém = 11).
- Tin hiéu bo kep ray 43 mé trén khung cau =11 - K10(5.3).
- Tin hidu kep ray md& hoan toan =11 - K0(5.3).

Khé&y EB 204 nhan cdc t(n hi€u vao sau:

- Tin higu khung ngoam da m¢ = 9 - K10(5.4).

- Tin hién khung ngoam dd md hoan toan = 9 - K11(5.4),

- Tin hiéu bdo khod ddng bo = 9 - K3(5.4).

- Tin hiéu bdo md khod ddéng bo =9 - K2(5.4).

- Tin hiéu duong ndi trén container = 9 - K4(5.5).

- Tin hiéw bdo 156i dong cd trén khung ngoam = 9 - K5(5.5).
Khei EB 220 nhan cac tin hiéu vao sau:

- Tin hiéu kiém tra mach phanh K09(5.1).

- Tin hiéu bae vé phanh diéen tir K04(5.1).

- Tin hiéu bao vé dong co truyén dong chinh clia co ciu di chuyén K03(5.1).
- Tin hi¢u gidm sat nhiét d6 trong dong co F511(5.2) va F512(5.2).

Khoi EB 221 nhan cac tin hiéu vao sau:

- Tin hiéu bdo bao v¢ dong co kep ray = 0+PRE1 - F17(5.2).
- Tin hiéu bdo 161, ngat, hét cdp, gidm sit quay trai, quay phai tir dong co quédn cap
3K1(5.2), 2K1(5.2), 4K6(5.3), 4K8(5.3), 4kd(5.3), 4K7(5.4).

Khéi EB 225 nhan céc tin hi¢u vao sau:

- Tin hi¢u bdo kep ray dd ma = 17+PREL1 - K10(5.4), = 17+PRE1 - K20(5.4).
- Tin hiéu chifu sing trén khung cdu = 10+PRE1 - K12(5.4), = 10+PRE1 - K21(5.5).

Khoi EB 228 nhan cic tin hiéu vao sau:

- Tin hiéu gidm sat cdc niit dimg khdn cip = 0+P - S02(5.5), = 0+P - S03(5.5), = 0+P -
S04(5.5), = 0+P - 505(5.6), = 0+P - S08(5.6).

Khoi EB 228 nhan céc tin hiéu vao sau:

- Tin hi¢u gidm st cong tic han ché van hanh khi quay trdi, quay phai +P - S10(5.7).

Khaoi ddu ra AB 200 dua ra cic tin hiéu diéu khién sau:

- Cong tic to diéu khién dong K00(5.7).
- Cong tic to diéu khién théng gié mach phanh K50(5.7).
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- Tin hiéu khéi dong bo bién tin (ON-OFF).

Khai ddu ra AB 201 dua ra cdc tin hiéu diéu khién sau:

- Cong tac to dicu khién quay trdi dong co quay moéc =11 - K81(5.8).
- Cong tic 19 diéu khién quay phai dong co quay méc = 11 - K82(5.8).

Khéi dau ra AB 220 dua ra cdc tin hieu diéu khién sau:

- Cong tic tg diéu khién tin higu coi bdo dong KS00(5.1).

- Cong 1ac to diéu khién cdp ngudn cho hé théng chiéu sdng K501(5.1).

- Céng téc 1o diéu khién m& dong co kep ray = 17 - K3(5.2).

- Cong tic to diéu khién sdy dong co khi chiing ding hoat dong = 0 - K4(5.2).
- Cong téc to diu khién md dong co quan cdp = 16 - K80(5.3).

- Cong tac to du rit KY.

9.7.2. Nguyén Iy hoat déng

Tay diéu khién gém mot bd giai ma tir do dich chuyén cla tay diéu khién = 5+KS - S1
sang tin hiéu nhi phan 8 bit va mot cam phue vu cho role trung gian.

V1 hé thong st dung b6 ma hod 8 bit nén cé thé coi viéc diéu chinh t6c do rat Mdng. Tin
hiéu diéu khién tao ra tir Encoder qua b6 ma hod dugc dua vio 1dn lugt 8 ddu vao sd ctia khdi EB4
tir E4.0 dén E4.7 va dugc truyén toi CPU S7 - 318.

Chuan bi dira hé thong vao 1am viéc :

He thong khong cd 161, cdu dao chinh cla cin truc = 0+EE1L - K02(= 0.6.1) déng cip
ngudén cho sdn cho mach diéu khién vi mach dong luc.

Tay diéu khién g vitri 0 :

Néu he théng khong ¢ su ¢d tic 13 cdc tiép diém thudng déng trong mach bao vé vin
déng.

- Tiép diém K805.5 & vi ui khong,

- Tiép diém = 0+EE1 - F5(= 0/7.7) cla aptomat cp dién cho ca cfu nang, quay mam
dang dong.

- Tiép di€m cla role xdc nhan Khong c6 16i trong hé thong = 0 + EE2 - KO (= 0/34.3)
dang déng.

- Role diéu khién K00(5.7) c6 dién ddéng cic 1i€p diém clia ng.

Mach diéu khién phanh thuy hrc :

- Cong tac to KO(5.4) c6 dién ddng cic tie€p diém KO(5.4) ty nuoi; KO(5.5) cfp nguén cho
phanh thuy luc; K0(5.1) tiép di€ém phin héi va PLC bdo cho PLC biét cong téc to K0(5.4) di c6
dién.

Sau khi cong tic to KO{(5.4) déng cap dién cho mach diéu khién phanh thi PL.C giri tin
higu dén ET 200 ddng tiép diém KO(5.6), cdp dién cho K50(5.7) déng ti€p di€ém K50(5.6) cho
phép phanh lam vig¢c. Phanh khong 1am viéc néu role = 0 - EE2 - K005 mat di¢n, day la role bio
tin hiéu an toan vé qua tai mo men, qud tai tdm véi.
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Hoat dong :
Gia sir dua tay diéu khién sang trdi (1ay diéu khién +KS$ - S1) qua bo ma hod tin hiéu 8 bit
(binary coder) dich chuyén dugc dwa vao CPU - S7 - 381 qua khoi EB4.

Sau khi xir 1y CPU dua ra tin hicu diéu khién t6i b bién tdn cla cg céiu di chuyén chan dé.
Cong tic to K1 ¢é dién déng cdc tiép diém:

- K11.2 ciia mach déng luc c&p ngudn cho b bién tan.

- K15.3 mach diéu khién phanh dién cip cho 7 phanh dién tir +P - Y1 dén +P - Y7, giai
phong truc dong co.

- N&u cdc phanh khong c6 161 thi cong tic to K09 g tin hiéu dén PLC xt 1y dé cho phép
md phanh.

Péng thdi khi kéo tay didu khién cam diéu khién xoay 1am role trung gian K805.5 hoat
dong. Tiép diém K80 md cat tin hicu t6i ET200.

Tuy theo do dich chuyén cla tay diéu khién CPU s& tinh todn diéu khién bién tén tao ra
tin 58, dién dp tuong tng vdi toc do dat.

9.7.3. Céc bdo vé

- Bdo vé qud tai:

+ Bao vé qud tai dong co truyén dong chinh :

Dong co +P - M1 dén +P - M7 bi qud tai role F11 - F17 1dc dong nha 1iép diém thudag
dong F11(2.1), F12(2.4), F13(3.1), F14(3.4), F15(4.1), F16(4.4), F17(4.8) cat mach di¢n dong
luc cia dong co.

+ Bio vé qud tai cho dong co dién phanh thuy lyc :

Néu dong co dién phanh thuy lyc co cdu quay mam bj qud tai thi role nhiét F31 - F57 &
tac dong cit aptomat F51 - F57 din dén toan mach dong lyc cha dong co mat dién.

- Bdo vé ngdn mach .

+ Bao vé bing cdu chi c6 trong aptomat = 0+EE1 - F3: Khi ngin mach xay ra toan bo co
cdu di chuyén chan d&€ mat dién.

+ Néu dong co phanh thuy luc bi ngén mach, role bao v¢ qud dong trong aptomat hoat
dong cat bao vé mach dong luc cha phanh,
- Bdo vé qud nhiét:

Céc nhiét dién 6 duge dat trong cdc cudn day stato cia dong co nén khi nhiét do cudn
day qua miic dat thi role bao vé cd dién, tuy theo doéng co nao bi qua nhiét ma role nhiét F511 hay
F512 ¢é dién nha (iép diém thuong déng F511 hay F512 glii dén PLC qua khéi ET 200, PLC xu ly
va gli tin hiéu cit dien cong tic to K1 lam todn bo hé théng s€ bi cit ngudn dong thoi den o
budng diéu khién s& bdo.

9.8. DIEU KHIEN NOI MANG PLC TRONG CAN TRUC TUKAN

9.8.1. Gidi thiéu chung

Cén truc TUKAN 14 mot trong nhimg loai cin truc mdi nhiat caa CHLB bic dp dung k¥
thu4t diéu khién hién dai. D€ thuc hién diéu khién, cin truc sit dung hé thong PLC ndi mang theo
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chufn Profibus. Piéu nay cho phép tiét kiém duge chi phi vh nang cao kha nang diéu khién he
théng. O day mang Profibus diing dé két n6i trung tdm diéu khién cia PLC véi cic ram diéu
khién phan tén, cic man hinh hién thj va c4c bién tdn. D€ thyc hién nhitng phuong phap diéu khién
hién dai can phai ¢é nhitng thiét bi tuong ng. Sau day s& gidi thi¢u mot s6 thiét bi st dung trong
hé diéu khién ciia cdn truc TUKAN.

* Bo kiém soat lap trinh

C6 nhiém vu kiém scdt chuong trinh mot cich tu déng thong qua man hinh hién thi TP27.
Bo kiém sodt lap trinh dung dé kiém sodt toan bo co cdu truyén dong, cdc bd bién tdn, he thong
dién 4p thap va bang diéu khién cdn truc. Bo kiém sodt lap trinh dugc noi t6i bang dién doc lap va
ban diéu khién cdn truc qua tram trung gian ET200,

Cic trj s6 ¢§ dinh d6i vdi co cdu truyén déng duge hién thi bing bo diéu khién k¥ thuit
s0. Tri 86 ¢6 dinh dugc gidi han, phong t0a hodc truyén bdo do bo kiém sodt trude Khi ching duge
chuyén mach vao cic co cdu tuong img qua don vi ddu ra tuong dong.

Kiém sodt trung tam ciling nhu thu thap cdc 16i don 1é va hién thi chiing trén man hinh van
bén trong cabin diéu khién.

Nham d¢€ nang cao tinh an toan hoat dong, c4c 161 gay ra ngit mach cudng bic cic truyén
dong duge dua vio bd kiém sodt PLC vi dugce chay qua PLC, Jam nhu thé dé dam béo dugc ring
trong trudng hgp hong PLC, céc thiét bi truyén dong s¢ dimg lai.

#* Tram trung gian ET200 c6 nhiém vu truyén di liéu gitta CPU vi mach diéu khién coa
cic co cdu nhd cdc khdi in - out.

* Bo bién tan 6SE70 la bo bien tan gidn tiép, tdn s ra cha bé bién tan duge diéu khién
thay déi bang c4ch dich tay diéu khién. Tuy theo dé dich chuyén cla tay diéu khién ma tin hiéu tir
CPU glri dén dé diéu khién bién tdn diéu ché theo d6 rong xung PWM.

*Tay diéu khién ciia cdn truc TUKAN khéng phai 1a tay trang don thudn déng mé bang
cac tiép diém ma tay diéu khién ding Encoder thong qua bo giai ma tir d6 dich chuyén clia tay
diéu khién sang tin hiéu nhi phéin 8 bit phuc vy cho diéu chinh t6¢ dé cia co cdu tuong ting véi
256 cép tc do cho mbi chiéu chuyén dong,

Trudc day cic cong téc to - role duge diing 1am phén tir diéu khién chinh trong mach cta
céc co cdu. Con vdi cdn truc TUKAN phdn tir diéu khién chinh trong mach 14 cdc khdi in - out.
Khéi dau vao nhan cdc tin hiéu vao sau khi qua bo phan xir 1y tin hiéu s& dua ra kh6i ddu ra va ta
duge tin hiéu diéu khién.

Vdi cich thiét k€ nhu trén nén so d6 diéu khién, mach dong luc don gian, gon nhe, viéc
diéu chinh t6c d¢ ldng hon nhiéu so véi cin truc diéu khién sit dung cong téc to - role. Do khong

str dung cac cong tic to & mach dong luc ma ditng bo bién tin nén trdnh duge nhifng phitc tap do
tia lira dién gy ra do dong ma cic tiép diém.

9.8.2. Cau tric cua mang diéu khién can tryc TUKAN

Ciu tric cha mang diéu khién cdn truc TUKAN duge minh hoa trén hinh 9.23. Céc thanh
phan co ban cia hé théng gém :
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+ CPU : Khéi diéu khién trung tam c6 nhiém vu thu thap va xir 1y thong tin cla toan he
théng qua Profibus.

+ TP27 : Min hinh hién thi. C6 hai man hinh hién thi dugc dat & hai vi tri, man hinh thit
nhét dit tai cabin diéu khién, man hinh thit hai dugc dit tat buéng dién. Cic man hinh nay ducc
ding dé€ kiém tra gidm sdt va xdc nhén 18i.

+ ET200 : L cdc tram trung gian, k&t hop voi CPU va bién tin dé diéu khién hoat dong
clia cdc co cau.

+ CBP (Communication Board Profibus) : Khoi giao di¢n thong tin (khdi giao ti€p) cia
bién tdn ding dé két néi bién tdn v&i mang Profibus.

Hoat dong chung cua cic Khdi nhu sau :

Khai diéu khién trung tdm CPU duge két noi vdi man hinh hién thi TP27 va cdc khéi PLC
cua h¢ théng qua mang Profibus.

D€ diéu khién hoat dong clta cic co cau tin hiéw duge dua tir b x{r 1§ trung tam 16i ddu
vao clia cdc tram phan tdn ctia PLC, tram phén tin clta PLC thu nhéan tin hiéu va thuc hién diéu
khién hoat dang ctia he thong.

Ngoai ra cdc ddu vao cla cdc tram phan tdn con duge két noi voi hé thong bao vé bing
role d€ dam bio an toan cho vin hanh cla hé thong. Trong trudng hop xdy 1a su ¢d céc role nay
tdc dong va truyén tin hiéu dén ddu vio cia kh6i PL.C. PLC thu nhan thong tin va ra 1énh diéu
khién dimg hoat déng clia co cdu.

Viée xdc bdo 16i clia hé th6ng dugc hién thi trén man hinh TP27 gitp cho ngudi diéu
khién xédc dinh nhanh va cbinh xdc noi xay ra su c6 dé thudn tién cho viéc sita chita, bio dudng va
nhanh chéng dua co ciu vao 1lam viée phuc vu san xuat. Cé hai man hinh TP27 dat tai cabin diéu
khién (driver’s cabin) v budng dién diéu khién chinh (elecirie container).

Khi xay ra su ¢@ tin hiéu duoc truyén vé& CPU va bdo 16i trén TP27 dat tai cabin diéu
khién. Ngudi diéu khién xdc nhan 181 va xem c6 thé ti€p tuc cho hé théng hoat dong hay khong.
Néu 18i khong nghiem trong thi ngudi diéu khién tdc dong vao mit &n xdc nhan 15i bén tay phai
ctia ban diéu khién dé bd qua 16i d6 va tiép tuc dua he théng vao lam viéc.
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9.8.3. Cau tric chung ¢
1. CPU: Khéi xir Iy trung tam (



CPU gém :

+ 4 modul tin hidu vao 24V DC, trong do:
Modul 1: ¢6 32 dau vao s6, dia chi EB0.0... EB3.7
Modul 2: c6 16 ddu vio 56, dia chi EB4.0.., EBS.7
Modul 3: ¢6 16 ddu vao sd, dia chi EB3.0... EB9.7
Modul 4: ¢6 16 dau vao s6, dia chi EB12.0... EB13.7

+ 3 modul tin hiéu ra 24V DC, trong do6:
Modul 1: ¢d 16 ddu ra 53, dia chi EB16.0... EB17.7
Modul 2: ¢6 16 dau ra s¢, dia chi EB20.0.., EB21.7
Modul 3: ¢6 16 ddu ra s&, dia chi EB24.0... EB25.7

2. Khoi PLC cua co cdu toi giir (= 1+EE3 - A10)

]
Ps AS 0 .1 2 3 4
—
DE DE DE DE DA
SI;F}SP IM153 EB120/ EB124 EB128 EB132 AB120/
EBI121 AB121
16%24Y B#230V 8*230V 8*230V 16%24V
Khéi = 1+EE3 - A10 gém :
+ 4 modul tin hiéu vao, trong do: _
Modul 1: ¢6 16 ddu vao s6 24V DC, dija chi EB120.0... EB121.7
Modul 2: ¢6 8 ddu vao s6 230V, dia chi EB124.0... EB124.7
Meodul 3: ¢6 8 ddu vio so 230V, dia chi EB128.0... EB128.7
Modul 4: ¢ 8 ddu vao s¢ 230V, dia chi EB132.0... EB132.7
+ | modul tin hiéu ra 24V DC, trong do:
Modul: ¢6 16 ddu ra s6 24V DC, dia chi EB120.0... EB121.7
3. Khoi PLC ciia co cdu dong mo gdn ngoam (= 2+EE4 - A10)
[ Ps AS 0 1 2 3 4 5
|
DE DE DE DE DE DA
SITOP .
A 1M153 EB140/ EB144 EB148/ EB152/ EB156 AB140/
EB141 EB149 EB153 AB141
16%24Y B*230V |16*24V '16*24V *230V  N6%24V

Khéi = 2+EE4 - A10 gom cé -

+ 5 modul tin hiéu vao, trong dé
Modul 1: ¢6 16 dau vao sd 24V DC, dia chi EB140.0... EBi41.7
Modul 2: ¢6 8 ddu vao s 230V, dia chi EB144.0... EB144.7

Modul 3: ¢6 16 ddu vao s6 24V DC, dia chi EB1448.0... EB149.7

Modut 4: ¢cé 16 dau vao s6 24V DC, dia chi EB152.0... EB153.7
Meodul 5: ¢6 8 ddu vao s6 230V, dia chi EB156.0... EB156.7

+ 1 modul tin hiéu ra 24V DC: ¢6 16 ddu ra s§ 24V DC, dia chi EB140.0... EB141.7.
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4. Khoi PLC cua co cdu guay (= JEES - A10)

PS AS .0 .
DE DA
SITOP — .
A 1M153 EBL6O/EBLGIL ABLGO
16%24V #34V

Khéi = 3EES - A10 g26m ¢6 ;

+ 1 modul tin hiéu ra 24V DC: ¢6 16 ddu ra s624V DC, dia chi EB160.0... EBI61.7
+ 1 modu? tin hiéu ra 24V DC: ¢4 8 dau ra s6 24V DC, dia chi EB160.0... EB160.7

5. Khdi PLC cua co cdu ndng ha cdan (= 4+EE6 - A10)

ES AS .0 1 2 3
DE DE DE DA
SITCP
A IM1133 EB180O/EB181 EB184 EBIE8 ABLI8O
' 16¥24VY *230V B*230V B¥230V

Khoi = 44EE6 - A10 gém ¢ :

+ 3 modul tin hiéu vio, trong do:
Modul I: ¢6 16 ddu vao s6 24V DC, dia chi EBI180.0... EBI81.7
Modul 2: ¢6 8 ddu vao s6 230V, dia chi EB184.0... EB184.7
Modul 3: ¢6 8 dau vio s6 230V, dia chi EBI188.0... EB188.7
+ 1 modul tin hiéu ra 24V DC: ¢é 8 ddu ra s6 24V DC, dia chi EB180.0... EB180.7

6. Khoi PLC ciia co cdu di chuyén (= 5+EE7 - A10)

PS AS 0 B 2
DE DE
DA
SITOP
IM153 ‘

24 EB200/EB201 EB204/EB205

, _ AB188

16524V 16+24V ,
R¥D4Y

Khéi = 5+EE7 - A10 gém :

+ 2 modul tin hiéu vao, trong d4:
Modul 1: ¢6 16 ddu vao s6 24V DC, dia chi1 EB200.0... EB201.7
Modul 2: ¢6 16 dau vao 56 24V DC, dia chi EB204.0... EB205.7
+ 1 modul tin hiéu ra 24V DC: c6 8 dau ra s6 24V DC, dia chi EB200.0... EB201.7
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7. Khoi = 5+PRE2 - AI0

PS AS 0 A 2 3 4 5
DE DE DE DE DE DA
SITOP
IMI53 . <
2A EB220/ EB244/ EB228 EB232 [£EB236 ABz20/
EBZ21 LEB225 AB221
16%24V 16724V R¥230V BF230V B#230V 16724V

Khéi = 5+PRE2 - A10 goém :
+ 5 medul tin hiéu vao, trong doé:

Modul 1:
Modul 2:
Modul 3;
Modul 4:
Modul 5:

¢ 16 ddu vio sd 24V DC, dia chi1 EB220.0... EB221.7
¢6 16 ddu vao so 24V DC, dia chi EB224.0... EB225.7
¢ 8 dau vao s6 230V, dia chi EB228.0... EB228.7
c6 8 ddu vao s& 230V, dja chi EB232.0... EB232.7
c6 8 ddu vao s6 230V, dia ch EB236.0... EB236.7

+ 1 modul tin higu ra 24V DC: ¢6 16 dédu ra 50 24V DC, dia chi
EB220.0... EB3221.7.
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CHUGNG 10. TRANG BI DPIEN - PIEN TU PIEU KHIEN CAU TRUC GIAN RTG
NANG CHUYEN CONTAINER

10.1. KHAI QUAT CHUNG VE CAU TRUC RTG

Cau truc gian banh 16p (RTG) do hang Mitsui Paceco Nhat Ban thiét ké, ché tao, dua vao
khai thdc, van hanh tai nhiéu cang song, cang bién & Viét Nam va trén thé gidi. Loai cdu truc nay
¢6 nhiém vu x€p d& container & bai cang lén 610 van tai hoac ngoac lai. Trén hinh 10.1, 1a hinh anh
cdu truc gian RTG.

10.1.1. Pac diém cdu tric va théng s6 ky thuat cla céu truc gian RTG

1. Pac diem chung

Céu truc gian RTG chuyén tai Mitsui Paceco la loai céu truc banh 16p tu hanh, hoat dong
doc lap, su dung dong co diezen lai mdy phat dién. N6 duge diung trong x€p da tai cic bai
container.

Ngudi van hanh 6 thé nhin thay tat ca tir cabin 1di. Mot guong treo dudi khung cang cabin
s€ tang cuong kha nang quan sat. Moi chic nang van hanh dugc thuc hién boi ngudi van hanh tir
cabin ldi. Pong co diezen lai may phat cap nguén duoe khdi 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 sudt cao.

2. Cdu triic gian va vi tri lap dét thiét bi ciia cdu truc RTG
Cdu tric gian cba cdu truc RTG duge thé hién trén hinh 10.2.

Hinh 10.2. Vi tri cdc thiét bi trén gian.

1.2.3.,4-Chan cla cdu truc; 5 - Xa dd cho ¢o cdu xe con va nang ha hang: 6 - Xe con;
7 — Budng 1ap dat thiét bi diéu khién chinh; 8 - Kep day cap npudn cho cic cu cdu lap phia trén;
9 - Budng diéu khién xe con: 10 - Budng diezen — May phat: 11 - Hop ddu day; M1, M2 - Dong
co di chuyén gian.

10.1.2. Céc théng s6 k¥ thudt clda cdu truc gién RTG

1. Cdc thong sé chinh:
Loai cdu tryc: CAu truc cdng banh 16p tu hanh, loai ¢4 xe con di chuyén.
Sitc nang 16m nhit khi diing khung cau: 35.6 tan.
Ché do thir tdi: 125% stic nang 16n nhat.
Loai container: [SO 40 FEET {IAA, IAAA).

[SO 20 FEET (ICC);

Khung ciu : Khung céu kiéu éng 16ng 20°, 40°
Hanh trinh xe con : 19,07 m
Chiéu cao ning 115,24
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Ca s xe (khoang cdch truc binh xe) 16,4 m

Sé hugng banh xe cau truc : 8 banh (2 banh/cum chan)
Ap luc 1én banh xe (khi khong c6 tai trong gi6).

- Vi tai trong danh dinh (35,6 tdn) : xdp xi 26,9 tdn/bdnh

- Khi khong tai : x4p xi 18,8 tan/banh.

2. Toc do vin hanh:

1. Téc d6 nang:

- Vi tai 1dn nhit : 20 m/ph
- Chi véi khung cdu : 45 m/ph
2. Tée do di chuyén xe con : 70 m/ph

3. Téc do di chuyén gian: 135 m/phit (khong gid, khong ddc, khong tai).

3. Nguon dién:

1. Cdu truc dugce cung cdp boi hé thdng diezen — may phat dién.

2. Pbong ca diezen chinh : Cummins
- 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, 1 pha
: AC200 V, 60 Hz, 3 pha
5. Dién dp su ¢6 va chiéu sing : AC 220V, 60 Hz, 3 pha
: AC 100 V, 60 Hz, | pha
6. Miy diéu hoa khong khi : AC220V,60Hz, 1 pha
7. Bo sdy ndng : AC220V,50 Hz, 1 pha
8. Ngudn nang lugng du phong : AC220V, 50 Hz, | pha

4. Cdp thép:

Cép thép cho cd ciu nang chinh : 4 s0i cdp fcAu truc
Pudng kinh cdp (e 25 mm
Ung suat : 1770 N/mm?*

@25.47 m : | sgifciu truc
¢25.50 m : 1 soifcdu truc
325.51 m: | soifcdu truc
925.57 m : | sgifcdu truc

CAp thép sl dung cho chéng lic khung cdu - hang:

Budmg kinh cdp : 10 mm
Uhg suat : 1770 N/mm’
Tai trong pha huy 1675 kN

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 dién tir 1 chiéu
Cua cdu nghiéng 1 Phanh dia dién tir xoay chicu

6. Thong so k¥ thud! 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¥ thudt cia may phit dién va dong co.

Cong dung | Cong | Tée do Dién bic Nap Cich %
suatra | {vg/ph) ap tinh day dién Loai U
(V) Jlg
MFD cap 450 | 1800 AC Lintuc | Chong Vat Jiéu Péng
ngudncho | kVA 440 tham cach dién bo .
dong co cipF )
dién
DC cacau 150 | 1000/ AC Lién tuc
nang kW | 2250 440 TEFC " Lang 1
Soc
P cocau
di chuyén 37 1750 AC 60%ED | TEFC ]
X¢& con kW 440 “ -
PCcaciu AC
di chuyén 43 1333/ 440 40%ED | TEFC b " 2
cdu tryuc KW | 2300
PCbom
thuy luc 3.5 1800 AC Liéntuc { TEFC " i L
khung cau kW 440
DC cocau 22 AC 30 phat
chang kW | 1800 440 TENV | CapE s |
nghiéng
BC clia 3.5 AC Lién tuc
bom he kW | 1800 440 TENV CipB . 5
théng l4i
BC momen Pong
xo0dn chéng 44 . AC Lién tyc | Chong CapT cacd 4
lac kgan | 1800 440 tham momen
1m

10.2. V| TRi CAC THIET Bl DIEU KHIEN TREN CAU TRUC RTG

Cabin diéu khién cé cdc cong tic, nit n, tay trang diéu khién, cdc dén bdo hiéu dugc b
tri nhu trén hinh 10.3.

178



DAFF - STEERING

SKEWw

ERGING

ENGING

TROLLEY RE

TROLLEY FORWAR

s

AN : \
VERSE

1

Y

b

/
GANTIRY LEEFT

~ DOWNUP
L7

GANTERY RIGHT

-/ EMORGENCYSTOP f\l_‘/ EMERGENCY TOP
FORWAR UN LOCK
o : IR "SPEREADER
W , CONTROL ON SPREADER 77 CPUMSTART
PACKWARD LOCK
I0FT
RIGHT . U ' SPEREADER
¥ : PREADER | #}
CA ;CONTROL OFF STRE e, ' PUMS TOP
N : 40FT
iE
LEET OFF
Eapr- Ty
FULL ENGINE FAULT LANDER . A4 WHEEL PIN LOCK
RELEASE
£ - ON
10LE
. ENGIN N Will kL STEARING
PR (ENGINERU POSITILN PUMP START
LA A
0 e
P (434
% FLOOD g
. LIGHT .
. - = O S10HM
FUEL ,\'(‘-\ELU\-OL . BATTERY CR“‘;LCA}RL\'Il 0
B LG UL BAD TR _,-‘-:-\ GYROD BACK
N ' ' ‘GYRO FAUT
CAB. LIGHT BUZZOR 5TGP .
Co i WINDOW - O GYRO RUN
v WINPER 7w :
! . ADN WASTER - GYRO FORWARD
CONG TAC OFr
QrF oN

Hinh10.3. Vi i cde thiét bi diéu khién trong cabin cdu truc RTG
Chitc ndng cia 1hiét bi & ban diéu khién bén tay phdi trén cabin.

Bang 10.3. Chirc nang cia cac vi tri trén ban diéu khién,

T Chi tiet Chuic nang Cong dung va vin himh
T
1 Cong tic chinh
2 HOIST DOWN ( Ha) Van hinth co ¢au ha chinh
3 HOIST UP( Nang ) Van hanh cg céiu nang chinh
4 GANTRY LEFT Van hanh cau truc sang iréi
5 GANTRY RIGHT Vin hanh cu truc sang phai. '
6 Cong tic mit &n EMERGENCY STOP Andé dimg 141 ca cic ChU}’éI'I
dong trong rutmg hop khan cip.
7 NP Khung cau N
8 Cong tac thay doj UNLOCK - O - LOCK Chon d€ khod hoac mé 4 chot
X08y.
9 NP Khung cin
10 Congticthayddi | RETRACT- Q-EXTEND Chon dé van hanh khung cau.
i1 NP LANDER BYPASS
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12 Cong tic chia OFF - ON Xoay han vi tiép dét du phong.
13 NP WHEEL POSITION Vi binh xe.
14 Cong tac bat 0-OFF-90 Chon dé thay déi hudng iop.
15 NP Den pha
16 Cong tac bat OFF-ON Chon dé chiéu sang.
17 NP WIND WIPER&WASHER Rira kinh v gat mssc.
18 Céng tic bat OFF-ON Chon dé van hanh rira kinh va
gal nudc.
19 Ching tic bat OFF-ON Chon dé van hanh i kinh va
gat nuc.
20 Cong tac bat OFF-ON Chon dé van hinh rira kinh v
gat nude.
21 Cong téc nidt dn SPREADER PUMP SIART An dé van himh khung cdu.
22 Cong tic mit an SPREADER PUMP STOP Andé dimg van hinh khung cu.
duge chiél sang
23 (ong tac nedt An WHEEL PIN LOCK Hamn choit An dé dar chal binh xe. Den
duce chiéu sing bénh xe méu xanh sang chét bdnh xe
duor dat vao.
24 Cong tac it an WIHELL PIN RELEASE And¢ dtit chét bdnh xc. Den
duge chién sdng Nha chét bénh xe mau do sdng chot binh xe duge
dat vio.
25 Bén din hudng STEERING PUMP START Pen mi xanh sdng khi dong co
Khdi dong bom co ¢du Jai bom Jdi hoat dong.
20 Peén din hutmg CRANCE COLLISION ALARM | Pén miu do sang khi han vi gidi
han béo va cham hoat dong.
27 ben bao Window winper Béo hi¢u hé thong nira kinh hoat
AND washer déng
28 Pen bdo Gyro auto Den bido cau true hoat dong w
dong
29 Cong tac Gyroauio Cong tac chon di¢u khign oy
dong

Chike néng cua thiét bi o ban diéu khién bén tay trdi trén cabin.

Bang 10.4. Chirc nang cdc vi tri trén ban diéu khién tay trai cabin.

Tr Chi tiét Chiic nang Cong dung
1 Cong tic chinh
2 TROLLEY FORWARD Van hinh xe con phiu vé trude.
3 TROLLEY BACKWARD Vanhanh xe con phia v& sau
4 Cong téc muit & 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 chuyeén
dong,
7 NP Nghiéng
8 Cong tic thay ddi LEFT-C-RIGHT Chon dé nghieng khung ciu theo
Trdi—0- Phai hudng yéu cau.
9 NP Péng co
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10 Cong tac chon IDLE - FULL Chon dé diéu chinh 16c do dong co
{ khong tai - 1ot tai ).
1 NP Pong co
12 Cong tic chia STOP- RUN - Chon dé vin hinh dong co dicven,
START
Bdng ho FUEL LEVEL Kiém tra mifc dau
Cong tic mit an duge CONTROL ON An dé van hanh nguén diéu khién.
chicu sing Enéu khién bdt
15 C(:'!I'Ig IéC nut an CONTROL OFF m [é[ ngu(:‘}n diéu k}uén
Diéu khién it
16 Den dan hudng ENGINE FAULT Pén mav do s sdng, khi dong co
diezen hong.
17 Pén dan hucng ENGINE ON Bén maun cam s& séng. khi dong co
diezen dugce khai dong.
18 én dan hudng BATTERY ON Pén mau cam € sdng, khi ac quy
bat (ON).
19 Cong téc it dn BUZZER STOP Andé i coi
20 | Cong tac chinh do sing CABLIGHT Quay dé diéu chinh mic o sang
| | clia den dén cabin,

10.3. HE THONG CAP NGUON DOC LAP CUA CAU TRUC GIAN BANH LGP RTG

10.3.1. Chiic ndng céc phdn ti cla hé théng diéu khién méy phét dién

Toian bo dién ngudn cha ciu truc RTG dugc cung cap tir 16 may phdc déng bo, dong co sg
cdp la diezen. So d6 nguyén 1y diéu khién tram phét dién dugc biéu bién trén hinh 10.4.

ACG: Miy phat dién dong b¢ ba pha ¢6 cdc thong 50 k¥ thuat sau:

Coéng sudl : 450 kVA.

Téc do : 1800 vg/ph.

bien dp :AC460 V. 60 Hz
Loai : déng bo.

Cipcach dién : I~

AVR: Bo ty dong diéu chinh dién 4p.

R;: Chiét 4p diéu chinh do l6n dién 4p ra.

PTQA,B: hai mdy bién dp mot pha 440/110; 50 VA dugc méac vdi nhau cdp ngudn ba pha
110/60 Hz cho mach do ludng.

WL1: Dén bio ngudn.

1 VM: Von k€&

1 FM: Pha mét.

1 WHM: O4t k&.

CT1, CT2: May bi&n dong do lutng 600/5A.

ACF-6: Ampe k&

UV: Role kiém tra dién ap.

PB1, N2: hai truc ddu day cdp nguén DC 24 V cho mach diéu khién.

1 MCB: Aptomat chinh cip nguén dong luc tit mdy phat téi cdc co cdu.

2 MCB: Aptomat cip dién cho mach do ludng. Co hai ti€p di€m thudmg md déng cham
IT(02-2C); I'T(02-5B).
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GB: Role mot chiéu dién khién bat AVR, ¢6 mot ti€p diém thudng md
GB(01-40).
GBT: Role thai gian mot chiéu cé hai tiép diém thudng md déng cham
GBT(02-4B); GBT(02-4C): Kihong ché thoi gian déng AVR,
FAL: Role mot chiéu bio sy ¢ ¢6 mat 1iép diém thuong mo FAL(C2-5A);
hai 1i€p diém thuong déng FAL(02-5D); FAL(02-2C).
RL1: Dén bdo su ¢6.

Cac tiép diém dac biét ciia cdc role trong mach diéu khién diezen:

Tiep didm thutmg m& 13L(02-2B) déng khi téc do diezen dat 1530 vg/ph.
130(102-4D):

- Tiép diém thudng md 15U cuén day 15U(101-7D).

- Déng & ché€ 46 ¢é tai (RATED), m&r & ché do khong tai IDLE.

- Ti€p diém thuomg déng 57 (cudn day 57) md khi dimg diezen.

- PB1: Nit an RESET.

10.3.2. Nguyén Iy Idm viéc so dé dién diéu khién mdy phéat déng bd

Sau khi thuc hién nhitng thao tdc khdi dong dong co diezen lai may phat. Khi téc d9 dong
cd diezen dat 1530 vg/ph thi ti€p diém 13L doéng cdp dien 24 V-DC cho role thoi gian 1T, ddng
thdi Wic nay Ap sudt ddu boi tron di dG nén tiép diém 15U cing dong lai dua hé théng vao trang
thii sin sing hoat dong. '

Khi mdy phét dd 1am viéc én dinh tén s& dién 4p ra nam trong khoang tir 90% dén 110%
tdn s6 dinh muc thi ldc d6 cdc cam bién LV, OV chua tdc dong nén céc tigp diém thudmg mo
LVY(01-4D) = 0,0V(01- 4D) = 0. Mat khdc khi U, > 85%U,,, thi cudon UV khong tic dong lam
cho tiép diém thudng md cta né 1a UV{01-5D) = 0 cho nén FAL = 0 dua hé théng vio lam viéc
binh thudmg.

Khi rale 1T ¢6 dién thi sau 5 s dit trude tiép diém 1T(02-2D) déng lai cdp dién cho rale
thdi gian GBT va cdc role trung gian GB, sau mot khoang thoi gian di duge dat trude thi tiép
diém GBT(02-3D) va tiép diém GB(02-3D) ddng lai cdp dién cho bo diéu chinh dién dp kich ti
AVR, lic ndy mdy phas duge kich thich bdi cuodn kich tr EX, cuén EX dugc cap ngudn boi b
di€u chinh AVR. Di¢n dp ddu vao AVR duge 1ay tr mdy phdt va dién dp nay duge so sdnh, dieu
chinh v& mdt dai luong dat san trong AVR. Néu dién dp ra ca may phit cao hon dai legng cho
phép thi bo diéu chinh AVR diéu khién cudn kich tir EX giam kich tir mdy phit v6i muc dich lam
giam dién 4p ra ca mdy phat, ngugc lai, néu dién 4p ra nho hon dai lugng cho phép thi cudn EX
tang kich tit cho mdy phit.

Role su ¢6 FAL(02- 4D) ¢6 dién khi dién dp ra cua cic pha léch nbau, ti€p diém OV, LV
déng hoac khj tdn s6 dién 4dp ra thip, tiép diém UV dong. Role FAL (02- 4D) c6 dién ngét ngudn
cla role GB qua ti€p diém FAL(02-2D). Ngat AVR ra khoi hé thong.

Né&u h¢ thong khong c6 su c8, dién dp ra cia mdy phét 1a 470 V/60 Hz cap dién tdi tru dau
day JB -7(03 -1A) chd cdp ngudn dong luc cho toan bo phu tai cha ciu tryuc,
10.3.3. Cdc bdo vé trong so dd dién didu khi€én mdy phdt dién cho cdu trye

Bdo vé thdp dp: Bang role UV Khi Up< 85%U,, thi cuon UV tdc dong déng tiep di€m
thuomg ma UV(01-5D) 1am cuén FAL = 1 = FAL(02-4D) = 0 cit dien GBT lam hé théng
ngimg hoat déng,.
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Bdo vé tdn 56 Khi > f,, khoang 10% thi b6 cdm bién tdn s¢ tic dong. Khi dé ti€p di€m
LV(01- 4D) déng lai va lic nay cudn day sw cé FAL cé dién din dén 1i€p diém FAL(02- 4D) clia
né déng lai d¢ duy i dong dién va déng thn 1i€p di€ém FAL(02-4D) md ra va dimg todn bo heé
theng. Khif < f,, khoang 10% thi qud trinh dién ra tuong tu.

Bdo vé ddu boi tron cho ddng co so cdp: Néu ap suat ddu bol tron khong du thi ti€p diém
thudng ma 15U = 0 thi hé thdng nging hoat déng.

Bdo vé 0: Dugce thuc hién bang cong tac to ¢ap nguén.

Bde vé ngdn mach: Pugc thyc hién bing ciu dao tr ddong.

10. 4. HE THONG DIEU KHIEN CAP NGUON CHO CAC PHU TAI CUA CAU TRUC GIAN
RIG

10.4.1. Chic ndng cée phdn ti clia hé thdng didu khién cdp ngudn

So d6 nguyén Iy diéu khién cap ngudn cho cdc phu 1ai ciu truc RTG duge biéu dién trén
hinh 10.5. Chic nang cla cic thiét bi diéu khién chinh nhu sauw:

ACG: May phdt xoay chieu.

DE: Dong co diezen lai mdy phat,

EX: Cuon kich tir.

AVR; Thiét bi didu chinh tu dong dong kich tir.

TR: May bi€n ap.

PT: Bi¢n ap do luong.

WL: Dén tin hiéu.

¥: Von mét.

A: Ampe mel.

FM: Dong ho do tdn 6,

UV: Cudn day cla role bao ve thap dp.

PMW: Cic bo bien tin ding diéu chinh téc d6 dong co.

IM: Cic dong co truyén dong chinh.

PG: Cam bién toc do.

B: Phanh ham dimg,

M: Cic dong co phu.

MCB: Cic cau dao.

OL: Céc role nhiét.

10.4.2. Nguyén Iy hoat dong clia hé thdng didu khién c8p ngudn cho céc phu tdi

D¢ dira toan bo hé théng vio 1am viéc thi trude hét ta phai khdi dong mdy phdt dién xoay
chiéu ACG. Khi mdy phat di lam viéc on dinh thi déng cau dao MCBI1 dé kiém tra dién 4p, tdn
s6 do may phat phit ra, ddng thdi cidp ngudn cho bo diéu khién may phdt xoay chiéu. Tiép dén
déng cau dao MCB2 cip ngudn cho hé thong do luong gém may bién dong, mdy bién dién dp,
von ké, ampe ké. Khi cdc thong s6 do duge & trang thdi binh thudng thi cho phép déng ciu dao
MCB3: cap ngudn cho cdc bd bicn tdn INV1, INV2, INV3. Bo bién tin INV1, INV2 cip ngudn
cho cdc dong co nang ha va di chuyén xe cdu. Bo bién tdn INV3 cip ngudn cho dong co di chuyén
Xe con.

Cdu dao MCB4 ddng cdp ngudn cho cdc co cdu phu. Dong cdu dao MCB6 qua céc bo
chinh luu cdp dién cho cd cdu phanh hadm ding. Ciu dao MCB7 cip 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 ngugc lai. Qua cdc cdu dao phu MCB = 1cdp
ngudn (41 cdc quat lam madt, cic dong co ehdng lac, quat gié cho ddng 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, cudn diéu khién, bo diéu khién AC 100 V, ban diéu khién cdc thiét bi lam mit,
cc thiét bi chiéu siang, dén bdo cho cdu truc, ngudn dy phong, chién sang cabin, xe con.

He thong diéu khién dong co diezen diing ngudn mot chiéu DC24V. Te théng diéu khién
déng co diezen ducc thiét k&€ hoan toan tu dong bao gém: Chuong trinh khdi dong, kiém tra, bdo
dong va bao veé.
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10.5. TRUYEN DONG DIEN VA TRANG Bj DIEN - DIEN TU DIEU KHIEN CO CAU NANG
HA HANG CAU TRUC GIAN RTG

So d6 nguyén 1¥ diéu khién dong co cho co cdu nang ha hing cia cu truc RTG duge biéu
dién trén hinh 10.6.

Pong co cha co cdu ning ha hang lam viée & ch& do ngan han 13p lai. Su lya chon ch& do
1am viéc dugc thuc hién bdi cac nit dn va tay trang tai ban diéu khién trong cabin.

Cic thiét bi chinh ctia co cau ndng ha:

Goém mot khung nang c6 thé md rong wr 20-40 fit.

Dong co truyén dong co Py, = 150 kW; n,, = 100072230 vg/ph.

Mot quat lam mat che dong cd nang ¢6 Py, = 650 W.

Mot dong co bom thuy luc dung cho chuyén déi khung ning cé Py, = 5,5 kW.
Mot dong co phuc vu cho co ciu phanh.

Bdn dong co truyén dong chdng lac.

Bon quat [am mdt cho céc dong co chéng lic c6 Py, = 40 WL

DPong co nang ha hang duge cidp ngudn tir hai bo bién tdn INV1,2 - FRN 75 VG 75- 4.
Diéu khién cidp ngudn tir hai bi¢n tdn gidng nhau lam viéc song song INV1 qua tiép diém chinh
cua cong tic to HM1(15-7D); INV2 qua tiép diém chinh chia cong tic 1o HM2(15-7D).

NGi déng truc vdi dong co truyén dong chinh 1a mdy phit xung d€ phan héi 16c d6 va dua
tin hicu vé INV1 tai ba coc ddu day PGM, PA, PB qua 1iép diém thudng mé ciia cong tac 1o
6M1(15 - 6D); NTC- Thermister: Nhiét dién tr¢ dat trong cudén day stato dé bao v¢ qud tdi cho
déng co.

BK (06-6E): Phanh dién thuy luc xoay chiéu (loai méd phanh dia) kep chat truc dong co
truyén dong tung ndng. Cudn phanh dwoc cdp dicn 3 pha qua aptomat 24MCB, 1ép diém thudng
md clia cong tac to 24M(5 - 6D) vi clia cong tac 10 25M(33 - 3D).

10.5.1. Chlc néng cdc phdn i trong so dd nguyén ly diéu khién déng co cua co
cdu néng ha hang

28THR,31THR: Cdc role nhi¢t bao vé qué tai cho quat 1am mat ciia dong co chéng lac.

1M, 2M: Haj cong tac to chinh cip ngudn gho bién tdn.

4MCB: Cau dao chinh cap nguén cho hé théng.

MC- E: Tay diéu khién 1! vi tri {bén trdi 5 ti€n - O - 5 Jui).

MC- F: Cong tic hai vi trf chon d¢ dai khung ning.

EMX1, EMX2: Role trung gian phuc vu cho ché d6 dirng khén cap.

EPB3, EPB2: Cdc nit dimg khin cép dat tai cabin diéu khién.

EPB4: Niit dimg khin cap dat tai dong co.

EPB1: Nt dirng khan cdp dat tai bin phim bén trai.

1MA: Céng téc to chinh cap nguén cho bang diéu khién phu.

RST1: Hit lai ch€ do diéu khién ban dédu cho co ciu nang ha vi di chuyén xe cau.

20CR: Cong tic gidi han chi€u cao ning (tac dong thi ding hé théng).

INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thdi hoat dong cta bién tdn (néu =
| bign tan 1am viéc binh thudng; nfu = 0 bién tin ngimg hoat dong).
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dinh).

3CR, 4CR, 5CR: Cdc rode trung gian (néu = 0 hé théng ngimg hoat dong).
PL: Ti€p diém cho phép lam viéc trinh ty (PL = 1 cdc co cdu 1am viéc theo trinh tw nhél

7CR: Role trung gian lam viéc & ch€ do chay trinh tu.

2: Bao v¢ 16c do nang dudi dinh mic.

HOS: Role trung gian bao vé téc d6 nang dinh muic.

32: Dimg khdn cdp khi nang,

HELS: Role trung gian bao vé dimg khin cdp khi ¢6 su cd.

24M: Cong tic to cdp ngudn cho phanh.

TMA, 8MA: Role trung gian cdp nguén cho cong tic to chinh clia xe cdu,

GM1, GM2: Hai cong tic to cap ngudn chinh cho hai déng co di chuyén cla xe céu.
HM1, HM2: Hai cong tic to chinh c¢&p nguén cho céc nhiét dién tro.

5PL: Role trung gian duing dé bdo hiéu su c6.

31.1: Cam bién cudi hanh trinh nang (31.1 = 0 khi nang qua d¢ cao cho phép).
HUS: Rale trung gian diéu khién dimg khi nang qud do cao cho phép.

31.2: Cam bién cho hé thong nang chAm & gin cudi hanh trinh (d€n gin cudi hinh trinh

khi nang thi 31.2 = 0.

HSL: Role trung gian diéu khién ha chim & gdn cu6i hanh trinh,

21MCB: Cdu dao déng ngudn cho quat 1am madt cia dong co nang.

22MCB: Ciu dao cap ngudn chinh cho déng co phanh clia déng co chéng nghigng.

21M: Cong tac to chinh déng ngudn cho quat 1am mdt cha dong co nang.

22MF, 22MR: cong tic (o cdp ngudn chinh cho doéng ¢ phanh clia dong co chéng

nghiéng,

23MCB: Cau dao cdp ngudn cho dong co bom thuy luc.

23M: Cong tac to chinh cdp ngudn cho déng co bom thuy luc.

24MCB: Ciu dao cip ngudn chinh cho co ciu phanh.

24M, 25M: Cong tic to chinh c4p ngudn cho co cau phanh.

25MCB: Cédu dao chinh cap ngudn cho céc quat dong co chéng lac.

27MCB: Ciu dao cdp nguén cho cdc quat 1dm mat cho dong co chéng lic.

29M, 28M, 27M: Cong téc to d6ng ngudn cho co cdu chéng lac,

34.2; Cam bién cudi hanh trinh ha (34.2 = 0 khi ha xudéng qui muc cho phép).

HLS: Role trung gian diéu khién ding khi ha xu6ng qua miic cho phép.

34.1: Cam bién cho hé théng ha chim & gln cudi hanh trinh (dén gin cudi hanh trinh khi

ha thi 34.1 = 0).

HSD: Role trung gian diéu khién ha chdm & gdn cudl hanh trinh,

35.1: Cam bién do nghiéng (nghiéng phai qui do nghiéng cho phép thi 35.1 = 0).
SKR: Role trung gian diéu khién dimg khi nghiéng phai qud mic.

35.2: Cim bien do nghiéng (nghiéng trdi qud d¢ nghiéng cho phép thi 35.2 = 0).
SKF: Role trung gian diéu khién dimg khi nghiéng trdi qud mitc,

PO40: Cong tic to diéu khién khung nang 40 feet.

PO20: Cong tic to difu khién khung néing 20 feet.
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10.5.2. Nguyén ly lam viéc cla ¢o cdu nang - ha

Déng co truyén dong co cidu nang ha gilf vai rd quan trong trong ning vin chuyén
container. Dong co truyén dong co cau nang ha 1am viéc & ch€ do ngan han lap lai nén né ¢é cong
sudt ra? Ién vi phai tinh dén ca phu tai dong.

Viéc van hanh co cau ning ha hang dugce thwe hién tai cabin chinh. Qué trinh nang ha
duoc dién ra tu dong két hop v6i su didu khién clia ngudi van hanh, co cau nang ha hing cé ch& do
khoa lién dong v&i cdc co cau khiac do do chi duge phép van hanh nang ha hang khi cdc co ciu
khéc dimg 1am viéc, xe cdu — xe con dugc neo gilf chic chdn ding noi quy dinh. Trude khi van
hanh ngudi van hanh bat buoc phai thao tic cdp ngudn dién cho toan bo hé thdéng theo quy trinh da
néu. Khi cdu dao 4MCB = 1 ngudn diéu khién, ngudn déng luc da duge c4p thi hé théng den bio
“c6 thé cho phép lam viec” sdng.

Viéc diéu khién ning ha va di chuyén gian dugc thuc hién chung bing mot tay trang diéu
khién bén tay phai. Giita hai ch& do chon nang ha hodc di chuyén dugc thuc hién bdi vi i “0” cla
tay diéu khién. Khi khdi lugng tai trong cho phép, t6¢ do nang ha hang dwgc tang 1én nhd hé thong
ty dong diéu khién momen cha doéng co.

Ta dua tay trang diéu khién MC - F tuong (mg v6i BO3E = 1 hoac B03D = 1, d6ng thoi
cong tic MC- E diéu khién khung ning nam & vj tri 20 feet hoic 40 feet tuy theo yéu cdu bdc xép
container, twong tng vi B13C = 1 hodc BI3D = 1. Tin hi¢u tir tay diéu khién qua bo ma hod 8
bit B120...B127 truyén 161 PLC. C4c ddu vao PLC thu nhan tin hiéu tir b9 ma hoa bét ddu diéu
khién déng cic cong téc td cAp nguén cho hé thdng, tin hiéu twong g 12 BO1D, BO1E... BO9C
= 1 bdo hi¢u di cép ngudn cho hé théng phu nhi phanh, co cdu chéng nghiéng, quat lam madt. ..
d6ng thoi céc tin hiéu tir cdc cam bign hanh trinh, cdc role kiém tra trang thdi hoat dong cia cic
bién tdn, cdc cam bién kiém tra do dai khung ning truyén vé ma khong cé sur ¢6 gi thi cong tic to
1M, 2M, 24M = 1 cap ngudn cho bién tdn hoat dong. PLC xéc dinh tin hiéu tit tay didu khién dé
dicu khién bo bién tan tuong Ung véi tdn 6 va dien dp dat. PLC diéu khién cdp ngudn cho cong
tac to 8MA, tiép diém 8MA & mach diéu khién déng c&p nguén cho hai cong tic to chinh HM1,
HM2 cic b6 tiép diém HM1, HM2 & mach 7TMA md ra cit diéen GM1, GM2 dam bao chic chan
chi ¢6 co cdu nang ha 1am viéc. Déng thii nguén duge cdp qua 6M1, 6M3 lam cho cic bo tiép
diém 6M1, 6M3, HM1, HM2 bén mach dong lyc déng lai c4p ngubn cho dong co truyén dong
chinh liic nay toan bg he théng di vao hoat déng.

Viéc gia 16¢ cho ¢d cdu nang ciing duge thuc hién tai tay diéu khién trén cabin diéu khién
chinh. Khi dua tay diéu khién ién t6c do cao hon, bd ma hoa 8 bit xdc dinh t6c d6 dit, ma hod
truyén tin hiéu t¢i bo PLC, PLC thu nhan tin hiéu vi diéu khién bo bién tdn thich hgp dé diéu
khién dién 4p phi hop véi tdc d6 dat. Khi nang — ha dén gin cu6i hanh trinh thi cdc bo tiép diém
31.2; 341 = € lam cho HSD = 0, HSL = 0 tuong tmg véi B099 = ¢, B015 = 0, PLC thu
nhan tin hi¢u ndy mac di tay diéu khién van x4c dinh 0 8¢ 40 cao nhung PLC diéu khién bat buoc
hé thdng nang - ha cham lai d€n cu6i hanh trinh.

Viéc giam tGc vd ham dimg chinh xdc he théng duge thye hién nhd cdc co cdu phanh va
duoc him dong nang, hé thong tiéu hao nang lugng hdm trén dién tré phu. Sau khi qué trinh him
déng co lam viéc binh thuong & ch& do xic 1ap mdi.
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10.5.3. Cac ché& dd bdo vé

Bdo vé qua tdi nhiét: Cho cdc quat lam mat cha dong co chéng lac khi xay ra qud tai cc
role nhiet 28THR...31THR tic dong 1am cho céc tiép diém 28THR..31THR m4 ra tin hicu B08
= 0 PLC diéu khién dimng heé théng.

Bdo vé su qud vé do nghiéng, d6 ldc., ciia céc co cdu phu: Khi x&y ra cdc sy c6 trén thi
cac ti€p diém phu clia cdc cdu dao 21MCB..24MCB dong lai = B081..B084 = 1 PLC xic dinh
trang thai diéu khién khong cho hé théng hoat dong tiép.

Bdo vé téc do nang - ha cham & cuéi hanh trink: Khi 161 gin cudi hanh trinh nho cic
cdm bién tic dong = cic role HSD = 0, HSL = 0 =B099, B015 = 0 diéu khién hé thdng nang
ha cham & gin cuoi hanh trinh.

Bdo vé vuot qud hanh trinh néng - ha: Khi nang-ha ma vuot qui hanh trinh cho phép thi

cdc bo cam bién hinh trinh 34.1, 34.2 = 0 cét dien HUS&HLS lam cho céc tiép diém phu clia né
& mach PLC mo ra, PLC diéu khién dimg he théng.

Bdo vé cdc su co bdng cdc niit ditng khdn edp: Khi ¢6 su ¢§ xay ra muén dimg hé théng
ta nhan cac nit EPB1...EPB4.

Bdo vé goc nghiéng khi ndng ha: Khi nang ha ma géc nghiéng qud 1ém so v6i géc cho
phép thi b6 sense 35.1,35.2 = 01am SKR, SKF = 0 lam cho cic tiép diém phu SKR, SKF = 0
PLC diéu chinh d6 nghiéng ctia khung nang.

Bdo vé ching ldc cho hé thong: Khi khung nang bi dao déng thi cac dong co truyén dong
chong 14c IL1...IL4 lam viéc kéo khung nang vé trang thdi can bang (khi khung nang bi dao dong
vé phia phai thi hai dong co bén trai c6 nhiém vu kéo khung nang d4n vé phia trdi va ngugc lai).

Bdo vé lién dong giita hai co cdu ndng ha va di chuyén xe cdu: Khi hai cong tic to
HM1&HM2 = 1 thi hai tiép diém HM1&HM2 & mach 7MA md ra dam béo chic chén hai cong
tic to chinh GM1, GM2 cap nguén cho co cfu di chuyén cdn truc khong tic dong Jam cho cac

ti€p di€ém HM1&HM2 ben mach dong luc déng lai cdn GM1, GM2 md ra = chic chin chi c6
mot co cdu nang - ha hoat dong.

10.6. TRUYEN PONG DIEN VA TRANG Bl DIEN - DIEN TU DIEU KHIEN CO CAU DI
CHUYEN XE CON CAU TRYC GIAN RTG

10.6.1. Chitlc nang céc phdn ti co ban frong so db dién

Co cau di ch_uyén xe con c¢6 dong co truyén doéng dugc cdp ngudn tir bd bién tdn INV3
FRN37VG7S - 4, dic diém cia cd ciu nay 1a dong co truyén dong tam viéc & ch€ do ngin han lap
lai. Diéu khién dong co duge thuc hién bing tay trang trong cabin diéu khién chinh phia ben tréi,
lua chon ch& d6 lam viéc bing céc nit nhdn tai ban diéu khién. So d6 dién nguyén 1y diéu khién co
c4u di chuyén xe con céu truc gian RTG dugce biéu dién trén hinh 10.7.

INV 3: Bo bién tdn s6 3 (FRN37VG7S8-4) ¢6 cong suat Py, = 37kW, U, = 440V,

IM: Dong co truyén dong chinh 14 dong co di bo roto 16ng séc c¢6 Py, = 37 kW.

PG: May phat xung.

THR3: Nhiét dién trd.
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BRT: Phanh thuy luc.

24M: Tiép diém cta CTT 24M cap ngudn cho phanh thuy luc.

IM: Cong tac to cap ngudn chinh cho bo bién tan.

MC-T: Tay diéu khién 11 vi tri (bén trdi 5 tién — 0 — 5 lui).

EMX1, EMX2: Dimng khan cap.

2M: Tiép diém phu clia cong tic to cdp ngudn cho bé bién tdn.

3MCB: Tiép diém phu ciia cdu dao ¢dp nguén che dong co di chuyén xe con.

EPB3, EPB4, EPB1, EPB2: Cic nit ditng khan cap.

4MCB: Tiép diém phu ciia cdu dao cdp ngudn cho bo diéu khién bién tin.

034: Cong tac han vi cudi hanh trinh (LS).

TFS, TRS: Role trung gian ctia xe con (T¥FS = 0 lam cho xe di cham lai & cudi hanh
trinh).

RST2: Dat lai ché do lam viéc cho bd bién tan INV 3,

20CR: Cong tac gidi han chiéu cao ning (tdic dong thi dimg hé théng).

33.1: Cam bién tir (33.1 = 0 truyén tin hi¢u dimg hé théng).

TCR: Role trung gian lam viéc & ché do chay trinh tw.

TFE, TRE: Role trung gian ctia xe con (TFE = 0 thi dimg hé théng},

INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thij hoat dong cia bién (an (néu =
1 thi bién tdn lam viéc binh thudng, néu = 0 thi bién tan ngimg hoat dong).

3CR, 4CR, 5CR: Céc role trung gian (néu =  hé thong ngimg hoat dong).

PL: Tiép diém cho phép lam viéc trinh ur (PL = 1 cdc cd cdu lam viéc theo trinh ty nhat
dinh).

2: Bao vé toc do nang dudi dinh mitc.

HOS: Role trung gian baoe vé tdc do nang dinh mic.

32: Ding khén cap khi nang,.

HELS: Role trung gian bao vé dirng khan cap khi ¢6 su ¢d.

24M: Cong tic cdp ngudn cho phanh xe con.
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Hinh 10.7¢. Sodé nguyén Iy didu khién dong co di chivén xe con cant trite RTG

10.6.2. Nguyén Iy hoat ddng clia ¢a cdu di chuy@n xe con

Sau khi da thue hién day dii cac thao tdc cip nguon cho toan bd ciu truc va xdc dinh trang
thai c6 thé lam viéc bing cic dén hi¢u trén ban diéu khién, néu khong 6 sy ¢8 gi thi nguon dicn
diéu khi€n, dong luc dd duge cilp dé chd hoat dong.

bua tay diéu khien MC-T tién hay 1i tuong dng v6i chiéu dich chuyén cua xe con = dau
vao B206 hoic B207. PI.C x{t 1y va cap tin hi¢u didu khi€n bién tin PWM dé 14y dién 4p ra tuong
g véi tée do di chuyén cia xe con, lic nay néu khéng ¢d sy ¢f tit cac bo biéh tin cic cam bién
hanh trinh thi cdc tiép diém EMX1, EMX2, 3CR, 4CR, 5CR, 7CR, HOS, HELS, IM = 1 cip
ngudn cho hai cong tic to 1M, 24M = cic tiép diém 1M, 24M bén mach dong luc déng lai cap
ngudn cho bd bién tan hoat déng (3 pha 440 V) ddng thdi cap ngudn cho co cau phanh san sang
hoat dong. Mdy phat xung PG lic nay nhan thong tin x& ¥ tit PLC phat xung twong tng dé diéu
khién bién tdn cap dién cho dong co hoat dong. Ddng thai tiép diém phy 24M dong lai cAp ngudn
cho co ¢iu phanh.

Khi dua tay trang didu khién 1én mitc 16¢ do cao hon thi bo mi hod 8 bit tié€p nhin thong
tin, thong tin niy qua xu 1y duge truyén téi ddu vao cta PLC (B208..B20F), PLC xit 1§ cap tin
hiéu ra diéu khién bo bién tdn sao cho déu ra cha bién 1dn ¢6 dign 4p va tdn s& phd hop véi tée do
dat. Pé tang tinh chinh x4c, he théng duge xay dung theo so d6 mach kin v6i mdy phat xung PG
ddng vai (1o la khau phan héi 16¢ do.
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Khi giim téc tir toc do cao xudng 16c do thdp (xdy ra qua trinh hdm tdi sinh), bo diéu
khién PLC thu nhan thong tin va tu dong c4p tin hicu ngit dién céng tic to 1M v cdp dién cho
cong tac to 2M dé 1rd nang hugng vé ngudn ¢d dién trd lat va cong tic to hdm 2M mét dién dong
co lam viéc binh thudmg & ché do xac 1ap mdi. ' '

10.6.3. Céc bdo vé

Bdo vé qud tai cho dong co truyén dong: St dyng nhiét dién trd ¢6 1iép diém nadm trong
bo bién tin

Bdo vé ngdr: Dong co truyén; dong khi bo bi€n tdn gap sy ¢é hoac an cdc mit dimg khin
cip EPB3, EPB4, EPB3, EPBI1, EPB2(16-2B).

Bdo vé an toan béng co cdu phanh.

Bdo vé hanh trinh di chuyén xe con: Bio vé dimg ddu v cudi dudng ray bang cic cam
bi€n 1ir 33.1. Khi 33.1 1dc dong lam cho role TFE = 0 = tiép diém cGa TFE mé& = PLC cdp tin
hiéu cit nguén lam viée cla dong co. Ngodi ra, viéc tr dong giam t6c gdn cudi duomg ray thuc
hién nho b ti€p diém han vi cudi hanh trinh. Tiép diém 034 tic dong cat dién role TFS, TRS =
0 1ac nay PLC thu nhan tin hieu diéu khién bi€n tin INV3 cip dién 4p, tin s6 cho dong co suo cho
déng co giam 16¢ dén cudi hanh trinh.

Nhin xét: Tay diéu khién MC-T ¢4 11 vi trf nén viéc diu khién 16c d¢ d6i ximg cd hai
phia theo chiéu tién v lii.
bicu khién t6c do dudng nhir vo ¢dp, do lang diéu chinh tang khi diéu khién bing PLC.
_ Viéc dao chiéu duge thyc hién bang cdch thay déi chiéu vécto dién 4p nén khong dung
cong tac dao chiéu.

Tiét kiém ning lugng trong qud trinh him tai sinh bing cich tra nang lugng vé nguén.

10.7. TRUYEN DONG DIEN VA TRANG B| DIEN CHO CO CAU DI CHUYEN CAU CAU
TRUC GIAN RIG

10.7.1. Chlic nang c¢ac phan ti ¢ ban trong so dé dién nguyén Iy

Céav truc duge din dong bang hai dong co & phia chin cdu truc, mdt dong co truyén dong
cho 4 binh. Nguyén tic hoat doéng nhu sau: Khi chuyén dong sang phai thi dong co & phia bén
phdi ciia co ¢4u lam nhiém vu kéo con dong co phia bén trdi 1am nhiém vu ddy va nguoc lai. Khi
hoat ddng dé quay thi hai chan chéo nhau guay déng thdi, sau khi hai chan nay quay xong thi méi
dén hai chan tiép theo. So d6 dién nguyén ly di€u khién co cdu di chuyén gidn cdu truc RTG biéu
dién trén hinh 10.8.

Hai déng co truyén déng chinh 12 déng co khong déng bo roto long séc ¢d: Py, = 45 kW,
tdc do ng,, = 153372300 vg/ph.

Hai dong co bom thuy luc dung cho hé théng 1di ¢ Py, = 5,5 kW.

Hai ddng co ditng cho ch& do phanh ham dimg ctia ciu truc.

Hai bo bién tdn INV1, INV2 ¢6 cong sudt P, = 75 kW.
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Cdc banh xe truyén déng (8 banh).
tai dén quay canh bdo khi hé théng lam viéc. _
INV1, INV2 FRN75V(G75-4;: Hai bo bi¢h tan gidn ti€p dung dé difu chinh dién dp cip

cho dong co.

IM1, IM2: Hai dong co truyén dong chinh ¢6 P,,, = 45 kW.

PG1, PG2: Hai mdy phat xung dung cho bién tin.

THR1, THR2: Cic nhiét dién trd.

IM3, IM4: 1L déng co bom thuy luc diing cho hé théng 141

1THR, 2THR: Hai role nhiét bdo vé qud tii cho dong co bom thuy luc.
3M: Cong tac to chinh ¢dp nguén cho dong ca bom thuy luc.

SMCB: Ciu dao chinh cip nguén cho dong co bom thuy luc.

6MCB: Ciu dao chinh cip ngudn cho co cau phanh.

4M: Cong tc to chinh cdp nguén cho co cau phanh.

BR1, BR2: Céc dong co ding cho co cdu phanh.

1M, 2M: Hai cong tac to chinh cip ngudn cho bién tan.

4MCB: Ciu dao chinh cdp ngudn cho hé thong.

MC-C: Tay diéu khién 11 vi trf (bén trdi-5 1én — 0 — 5 lui).

MCH: Cong tic hai vi tri chon hudng chuyén dong cho xe cdu.

EMXI1, EMX2: Role trung gian phuc vu cho ché do dimg khan cép.
2M: Ti€p diém phu cla cOng tdc to cdp nguén cho bo bién tan.

EPB3, EPB2: Cic ntit dimg khan cip dir tai cabin di¢u khién.

1MA: Cong tic to chinh cdp nguén cho bang diéu khién phu.

RSTI: Dat lai ch€ do diéu khién ban diu cho co cdu nang ha v di chuyén xe cdu,
20CR: Cong 1ac gidt han chiéu cac nang (1dc dong thi dimg heé thong).
INV1, INV2, INV3: Cic tiép diém phu kiém tra trang thai hoat dong cua bién tdn (néu =

1 bién tan lam vié¢c binh thudng, n€u = 0 bién tin ngimg hoat dong).

cau.

3CR, 4CR, 5CR: Cic role trung gian { n€u = 0 hé thong ngimg hoat dong).

PL: Tiép diém cho phép 1am viéc trinh (y (PL = 1 cdc co cdu theo trinh tu nhat dinh).
7CR: Role trung gian lam viée & ché do chay trinh ty.

2: Bao v¢ 16¢ do nang dudi dinh muc.

HOS: Rolc trung gian bao vé toc do nang dinh muc.

32: Ding khén cap khi nang.

HELS: Role trung gian bao vé dimg khan cip khi ¢6 sur 0.

24M: Cong tac to cip ngudn cho phanh xe con.

TMA, 8MA: Role trung gian ¢dp ngudn cho cong tac to chinh cha xc cau,

GM1, GM2: ifai cong tic o cdp ngudn chinh cho hai déng co chuyén dong chinh clia xe

HM1, HM2: Hai cong tic to cip ngudn chinh cho hai dong co nang ha.

6GM1, 6GM3: Hai cong tic td chinh cAp ngudn cho cic nhiét dién trd.

5PL.: Rale trung gian dung d€ bio hiéu sy ¢d.

GRL: Role cap ngudn cho den quay.

GIB3: Role tin higu phanh.

GIB4: Role tin hicu cta PLC ding dé didu khién ldi tu dong.

GIBO: Role bido trang thdi cia h¢ thong (Start/stop).

0,90: Role tin hi¢u xdc dinh vi tri xe cau.

43.1....43.4: Cic cAm bi€n bdo v¢ hanh trinh xe ciu khi va cham c4c chudng ngai vat.
GES: Role trung gian. (GES =1 khi 43.1...43.4 = 1).

40.1...40.4; 41.1 ...41.4: cic cam bién bdo hiéu khi cic 16p da duoce chot khoa an toin
SLK, SUK: Cic role trung gian bio trang thdi khod.
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42.1..42.8; Cic cam bién xdc dinh hudng chuyén dong cla xe ciu.
S01, $901: Cic role trung gian xdc dinh hudng di chuyén cla xe cdu.

10.7.2. Nguyén Iy hoat ddng di chuyén xe cdu

Dé dua hé thong vao hoat dong, ta khéi dong dong co diezen lai mdy phdt cdp dién cho
toan bo he théng. Sau dé déng cic cau dao dau nguon truc 1icp 1a 4MCB. Khi ngudn dong luc,
nguén dic¢u khién da duge cdp ta bal ddu iién hanh qua trinh diéu Khién.

Bat cong tic MC-H sang vi i 0" hodc 90" tuy theo yéu cdu di chuyén tuong tng vdi tin
hicu B131 = 1 hodic B132 = 1 hic nay PLC xir Iy va théng qua cdc role trung gian S01, §901 dé
ki¢m tra va diéu khién hudng di chuyén coa xe cdu trling véi hudng dat sén cia cong tac MC-H
(tin hicu BOO40 = 1 hoac BO041 = 1) Lic nay ta dua tay trang di¢u khién MC-C sang phai
hoac sang trai tuong (mg vdi chiéu cin dich chuyén cua xe cdu = B138 = 1 hoic B139 = 1. Tin
hi¢u dugc truyén tdi bo mi hoa 8 bit B121..B128, bé md hod nay ma hod tin hi¢u dat sau do
truyén tin higu di duge xt Iy 161 bo PLC. PLC bét dau kiém tra, didu khién déng ngudn cap cho
cdc cong tic to, role, néu cdc bién tin trong irang thdj binh thudng, edc cong tic hanh trinh ¢6 tin
hi¢u dua vé rong trang thii hoat dong binh thutmg, EMX1, EMX2, 3CR, 2CR, 5CR, 7CR,
1MA, 20CR, HOS, HELS = 1 cap nguén cho cong tic to 1M, tiép diém phu 1M = 1 déng
nguén cung ¢ap cho bign tan dé 1ao ra dién dp va tin s& ra phit hop véi t6c do dat. Sau d6 PLC diéu
khién ¢dp ngudn cho cong tac W TMA, tiép diem phu TMA(28-3D) = 1 cdp ngudn cho hai cong
thc 1o chinh GM1 & GM2, tiép di¢m GMIL & mach 8MA md ra lam cho HM1, HM2 = 0 dam
bao chic chin chi ¢é duy nhil co cdu di chuyén ciu truc 1am viée. Khi dé cdc bo 1icp diém GMI1,
GM2 & mach dong Iuc déng lai két hop vdi dién dp diéu khién tir bo bi€n tdn lam cho dong cd
hoat déng v6i toc do wong g vdi vi tri hién thoi cia tay trang diéu khién hé thong ban dau di
chuyén. Lic nay PLC cdp tin hi¢u diéu Khién hé théng dén quay hoat dong.

Qud trinh gia t6¢ duge thue hién nhu sau; Khi dug tay trang diéu khién MC-C lén t6c do
cao hon thi bo ma hod 8 bit thu nhan tin hi¢u tir tay di¢u khién, sau kbi ma hed tin hiéu nay duge
dua td dau vao B12F.. B128 cua bo PLC, lic nay PLC xir 1§ truyén tin hiéu téi cdc b phdt xung
tao ra ¢dc tin hicu thich hop A€ didu chinh di¢n dp, tdn s& ra phi hop vdi 10c do dat.

Viéc thay 401 16¢ do (r cao xuéng thép va dimg chinh Xxac xay ra qud trinh hiam i sinh.
Hé thdng tu tra nang lugng vé ngudn qua cdc dién ud.

10.7.3. Céc bdo vé cd trong hé théng

Bdo vé qud tdi cho déng co bom thuy hie: Khi cdc dong co bom thuy huc bi qua tai thi cic
role nhiet ITHR&2THR 1dc dong 1am cho cdc tiép diém 1THR&2THR & mach diéu khién mé
ra = BOOD = 0 PLC ra quyét dinh dimg hé théng,

Bdo vé si ¢6 ctia hé thong: Bang cdc mit ding khan cdp EPB1...EPB+ dat tai ban phim
bén phai, dong co, cabin diéu khién,

Bdo vé sir hoat dgng binh thuonyg ciia bién 1an: Bang cdc tiép diém INVILINV3,

Bdo vé sie trdnh va cham ctia cdu fruc khi di chivén vdo cdc chiong ngai var: Khi ciu truce
dang di chuyén ma bi va cham vao cdc chudng ngai vit xung quanh thi cdc cam bién 43.1...43.4

= 0 cit dién GES lam cho 1i€p diém déng lai = BO2F = 0, PLC nhan tin hi¢u va diéu khién dimg
hé 1hang.
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Bido vé chong su xé dich ciia banh lop kv dang lam viée: Khi dang lam viéc ma cac banh
16p bi x& dich khoi vi i, cdc cam bién 40.1..40.4; 41.1...41.4 = 1 lamchoSLK = 0.SUK =1
= BO2B = 0, BO2C = 1 PLC diéu khién dimg hé théng hoac khi ciu truc di chuyén tdi vi wf
lJam viée ma cac chot khod tde dong thi SLK = 0, SUK = 1 = PLC ra lénh chua cho cdc co ciu
khac hoat dong.

Bdo vé Iniomg cliuven dong clia cdu tryc: Gia thidt cong tac MC-H dang & vi trf 00" mi
xe cAu vin o vi tri 0™ thi ldc d6 cdc cam bien 42.1...42.4; 42.5...42.8 = 1 lam cho BO2D = 0,
BO2E = 1 = PLC di¢u khién chua cho cdc co cau khdc 1am vige.

Biio vé Lien ding gifiu hai co cdut ndng ha va di chuyén xe cdqw: Khi hal cong tac to

SMIXGM2 = 1 thi hat 1iép diem GM1&GM2 & mach 8MA md ra dam bao chac chdn hai cong
tic to chinh 1IM1, HM2 cap ngudn cho co cdu nang ha khong tic dong 1am cho cdc tiép diém
GM1&GM2 ben mach dong luc déng lai, con HM1, HM2 mé ra => Chac chan chi ¢é mét co céu
di chuyén hoat déng.

10.8. THIET Bj PLC VA TIN HIEU 170 TRONG HE THONG DIEU KHIEN CAU TRUC GIAN
RTG

10.8.1. Thigt bi PLC

B0 diéu Kkhién logic kha trinh st dung trong h¢ théng mang tén MICREX-T do cong ty
dién ur FUJ1 - Nbat Ban ché 1a0. Do trong cu truc s& luong tin hiéu dau vao (thu thap i cic cim
bién, ngiit cudi hanh trinh, tay diéu khién...) va 58 lugng tin hiéu ddu ra (cdp dién cho cdce role,
cong tic 10... ) 1a rat 1on, hé thong siv dung mét mang PLC cuc bd gém cic modul vao ra, xir 1y tin
hiéu theo so dé ¢cdu tnic nhu o hinh 10.9.

—_— ——

Khai
nguon

RMn

708 DI {DL | DO

Min hinh hién

thi

Hiph 10.9. Cdu trite mang PLC cdu tric gian RTG
Chite ndng cde khot trong so dé cdt triic

708 : Khoi xir 1y trung tam.
RMn: Cicmodul ghépnoi(n =1,2.,3,56.7, 8).
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INV1,2, 3: Bobiéntanso 1, 2, 3.
Man hinh chi thi: Bdo trang thai hoat dong cila cu truc.

Khéi xir 17 trung tam 708 c6 dia chit ADD = 0 bao gém :
+ 3 modul tin hiéu vio (24V DC, mdi modul ¢6 32 ddu vao SH.72, 73, 74, 75, 76).
+ Mot modul tin hiéu ra transisto bao gém 16 ddu (SH.76).
+ Mot modul tin hiéu ra role 16 dau (SH.79)
+ Hai khoi bién déi tin hiéu A/D (4 tin hi¢u / modul) SH.80, 81
+ Mot modul I/F

Khgi PL.C thanh phan RM1, dia chi ADD = 40 bao gém:
+ 6 modul (x 16 tin hi¢u) tin hiéu vace s6 (dién dp 220 V) SH.96 + 101
+ Hai modul {(x 16 ddu) tin hiéu ra kiéu ti€p diém (dién 4p 220 V AC, I, = 0,5 A).

Khai R2 bao gom 7 modul (x 16 d4u) tin higu ra kiéu tiép diém (U = 220V, 1 = 0,5 A) SH.93,
94,

Khai MRS (dia chi CH 76 ) bao gom:
+ 3 modul (x 16 ddu) tin hicu vio s6 (U = 220 V AC) SH.138, 141, 142
+ 3 modul (x 16 ddu) uin hiéu ra kicu rale (SH.147, 148)
+ 1 modul (x 16 ddu ) tin hiéu ra kiéu transistor (SH>149) U = 24V; 1= 0,5A.

Khai RM6 {dia chi CH70) thu thap tin hiéu tit ban diéu khién bén phai ngudi van hanh bao gbém:
+2 modul (x 16 ddu ) tin hiéu vao BO700 = BO7F; B0710 + BO71F.

Khai RM7 (dia chi CH72) thu thap tin hi¢u tir ban diéu khién bén trdi bao g6m:
+ 2 modul (x 16 ddu ) tin hi¢u vao; U = 24 V DC.

Khai RM8 dia ¢chi CH 74) thu thap tin hiéu tir bap diéu khién bén trdi bao gém:
+ 2 modul (x 16dau ) tin higu vioso; U = 24 V DC,

Ngoai ra viée lién lac giita CPU cila PLC va méan hinh hién thi, bdo 161 1am viéc va hal bo
nghich luu INVL, INV2 dugc thuc hién thong qua dudng cdp quang va qua khdi giao dién T -
LINK. Toan bo quy trinh cong nghé, chuong trinh hoat déng cua cdu truc da dugce 1ap trinh va cii
dat. Tuy nhién, ngudi sir dung co thé kiém tra, thay ddi théng s6 bang cich ghép néi v may tinh
xdch tay (LAPTOP) vdt CPU cua PLC qua giao dién cé san R8232.

10.8.2. Danh séch céc fin hiéu vao ra ¢o ban

Do s& hegng tin hiéu s6 vao ra rdt 1én, do d6 ta chi xét nhitng tin hiéu chinh. co ban trong
hoat dong cla cdu truc. Danh sach cu thé dugc trinh bay trong bang sau day.
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Pac trumg Mirc Vitri Loai tin
/O Y nghia HOz_lt d(}ng
Dia chi dién ap ban v& hiéu
| e —— |

Booo I 24DC 20 Tigp digm Bdo dong ngudn cong tac ta chinh Khi tiép diém 1M =1
BOO1 i 24DC 20 Piéu khién nguon bién tin Khi tiép diem 2M = 1
BOOZ 1 24DC 20 Ti€p digm Tin hiéu dong ngudn déng cob Khi ti¢p diém 3M = |
BOO3 I 24DC 20 it Tin hieu cap ngudn cho co cdu phanh xe cau| Khi tiép diém 4M = 1
BOO4 1 24DC 20 nt Tin hiéu cap nguén che dong co nang-ha  [Khi tep diem HM1 = 1
BoOs [ 24DC 20 nt Tin hiéu cdp ngudn cho déng co cdu true  [Khi tigp diém GM1 = 1
BO06 1 24DC 20 Tin hiéu qué t&1 cho déng co 14i Role 3THR = |
BOO7 1 24DC 20 Tin hiéu dong ngudn cd ciu phu

| ] |
BOOS 1 24DC 20 Tiép diém Tin higu cdp nguén chinh cho xe con




y0O¢

T [ ]
Pac trimg Mtc | Vitri  [Loai tin
/O Y ngehia Hoat ding
Pia chi dién ap | ban vé hiéu
BO13 I 24DC 21 Cam Tin hieu dirng khan cip khi nang Téc dong ki HELS = 0
bién qud cao
BO14 1 | 24pC | 21 nt Tin hieu dimg khi nang 16i cudi Tac dong khi HUS = 0
hinh trinh
— |
BO15 I 24DC 21 nt Tin hiéu ha chdm & cudi hanh trinh Téc dong khi HSL = 0
BO16 I 24DC 21 Xe con di chuyén cham cudi Tic dong km TFS = 0
hianh trinh ti€n
BO17 I 24DC 21 Xe con di chuyén cham cudi Téc dong khi TRS= 0
hanph trinh 1
]
BO1D I 24DC 21 Tin higu sy cd INV1 Tac dong khi cuon 3CR =0
BOIE 1 24DC 21 Tin higu sur ¢ INV?2 Tac déng khi cuon 4CR = 0
BO1F | 24DC 21 Tin hicu su co INV3 "Tdc dong khi cudn SCR =0
B020 I 24DC 22 Tiép Tin hiéu khod lién dong cho co Bat cong tic xoay
diém céiu nang




€0¢

Muc 1 Yitr{

Dic trung Loai tin
10 Y nghia Hoat dong
Dia chi dién ap | ban vé hiéu
_
BO2! 1 24DC 22 Tiép diém Tin hiéu khod lién dong cho xe con Bt cong tac xoay
—
BO22 1 24DC 22 ni Tin hi¢u khod lien ddng cho xe céu Béi cong tdc xoay
BO23 1 24DC 22 Tin hiéu chi bdo su cd Bat cong tic xoay
ML______j
BO24 1 24bC 22 Tin hiéu chi béo thai glan hoat dong Bir cong tdc xoay
BO26 1 24D]C 22 Pt 11 ché do lam viéc Khi nhin it 12PD
I ———
BO2B I 24DC 22 Cam bién Tin hié¢u da khod chot an toan cho Truyén tin higu v
bdnh 14 khi
| SLK =1
— T
BO2C I 24DC 22 nt Tin hiéu chua khoa chét an toan Truyén tin hiéu vé
cho baah lai khi
SUK=1
BO2D 1 24DC 22 nt Tin hiéu xdc dinh vi tri banh 16p & O
e
BO2E 1 24DC 22 nt Tin hiéu xdc dinh vi i banh l6p & 90"
I - ________I




90¢

biac trung Miic Vitri Loai tin
10 ¥ nghia Hoat dong

Dia chi dién ap ban vé hiéu

BOSF I 24DC 31 Tic¢p diém | Cdp ngudn cho quat !am mét dong co Khi cong taic 10 21M = |

nang
BOSE [ nt 3l Diéu khién dong co nghiéng phai Khi cong tac to 22MF = 1
B08D 1 nt 3 Dicu khién dong cd nghiéng trii Khi cong tic 0 22MR = 1
BO8C I ni 31 Tiép di€m [ Tin hiéu bom dau boi tron hoat dong Khi cong tic 10 23M =1
BOSB I nt 31 Tin hiéu cip nguon cho co cdu phanh Khi cong tac to 24M =1
BOSA 1 nt 3l Tin hiéu cdp nguén cho phanh co Khi cong tac tg 25M = 1
c&u nang

BO89 I nt 31 Tin hi¢u ¢dp ngudn cho phanh xe con| Khi cong tac 10 26M = 1
BOR0 I nt 31 Tin hiéu qua tai phiét quat chong lac

BO9E i nt 32 Tin hiéu diéu khién quat lam mét Khi déng cdu dao 21MCB

dong cd nang
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Pac trung Mirc Vitri |Loai tin
1’0 Y nghia Hoat déng
bia chi dién 4p [ ban vé | hiéu
BO9E 1 24DC 32 Tin hiéu diéu khién phanh xe con Khi dong cau dao
24MCB
B09B I nt 32 Dimg xe con cudi hanh trinh tién Cuon TFE =0
BO9A I nt 32 Dimg xe con cudi hanh trinh lai Cudén TRE=0
B0O99 I nt 32 Ha chim ddn ¢ gan cudi hanh Tdc dong khi HSD =0
' trinh
BO9S I nt 32 Dimg & cudi hanh trinh ha Téc dong khi HLS =0
B097 I nt 32 Dimg khi nghiéng phai qud mic Téc dong khn SKR =0
B0%6 I nt 32 Dimg khi nghiéng trdi qud miic Tdc dong khi SKF =0
B095 I nt 32 Tin hiéu diéu khién khung nang 40 feet
Bl11 I nt 32A Tin hiéu diéu khién khung nang 20 feet




80¢

thiél bi lim mit

bac trung Muic Vitri [Loaitin
1/0 Y nghia Hoat dong
Dia chi dién ap | ban vé ‘ hi¢u
BGO30 0 24DC 28 Cong tac to chinh ddng Khi cong tac 10 IMA =1
nguon bang dién phu J
_t - -
B0O03} 0 nt 28 Tin hi¢u diéu khi€n ddo pha nguon | Khi cong tic1o02M = 1
B0O032 O nt 28 Tin hiéu cdp ngudn dong co Khi céng tic to 3IM = 1
bam thuy luc
. T B s
B0O033 0 nt 28 Tin hiéu cdp nguon cho phanh Khi cong tac o 4M = 1
Xe cdu
| —
130034 O nt 28 Tin hiéu Ding khin cap khi c6 Khi céng tac to 20CR = 0
sy ¢0 ning
BO036 0 nt 28 Tin hi¢u chuyén déi hoat dong Khi cong tdc tg TMA = 1
Cila Clu truc '
28 Tin hiéu cdp ngudn chidu sdng
30039 28 Tin hiéu diéu khien cap ngudn Khi cong tic to (OM =0
thi€t bi [am mat
_——\_——\_——\_——\_——\_—-\_—\_—\_—\_—_-\._.-_—\_——.1
BOO3A 0 nt 28 Tin hieu didu khién cip ngudn Khi cong tic .o 11M =0




60¢

Dac trung Muc Vitri | Loai tin
/O Y nghia Hoat dong
Bia chi diéndp | banvé | hiéu
BOO3C O 24DC 28 Tin hicu chuyén doi hoat dong Khi ¢ong tic
cha co cdu ning to BMA =1
BOO3E O nt 28 Tin htéu chi bdo bang dién phu
da duge cip ngudn
BOO3F 0O nt 28 Tin hiéu chi bdosucd
30040 0 nt 29 Tin hiéu xdc dinh banh 16p & vi tri 0"
B0O041 0 nt 29 Tin hiéu xdc dinh bénh 16p & vi tri 90"
BO042 0 nt 29 Tin hiéu bdo banh 14i da duge khod
B0O043 O nt 29 Tin hi¢u bénh ld1 chua duoce khoa
B0044 O nt 29 bat lai ché 4o hoat dong
cho bién tdn [VN1,2
BO0O45 @] nt 29 bat la1 ché do hoat dong

cho bién tdn [IVN3




01¢

Pac trung Mite Yitri | Loai tin
IO Y nghia Hoat dong
Dia chi dién ap | ban vé | hiéu
BO047 O 24 DC 29 Can thiép diéu khién hudng
bing tay
B0048 0O nt 29 Diéu khién banh ldi quay vé Bing tay diéu khié€n
vi tri 90"
B0049 0O nt 29 Tin hiéu dién khién phanh xe cdu
BOO4A 0 nt 29 Tu dong dién khién hudng
hang PL.C
B0O04D 0 nt 29 Tin hiéu dén quay hoat déng
BIOF O nt 33 Tin hiéu c¢dp ngudn cho quat 1am Khi cong tic to
mit dong co nang 2IM=1
BIOE 0 nt i3 Tin hi¢u ¢ip ngudn cho dong Khi cong tac
co chéng nghiéng phai to 22MF =1
BIOD O nt i3 Tin hiéu cdp ngudn cho dong Khi cong ticta
co chong nghiéng trai 22MR =1
B10C 0O nt 33 Tin hiéu cap ngudn cho dong co Khi cong tac 10

hom diau bai tron

23M =1




[1e

Pic trung Mirc Vitri |Loaitin
170 Y nghia Hoat dong
Pia chi diéen dp | banvé | hiéu

B10B 0 24DC 33 Tin hiéu cip ngudn cho quat lam  |[Khi cong tac tad 27M ¢6 dién|
mdt dong cd chéng lac

BI0OA 0 nt 33 Tin hiéu diéu khién cdp nguoén  |Khi cong tac to 25M ¢6 dién
cho phanh co cdu nang

13109 0] nt 33 Tin hiéu diéu khién cdp nguén  [Khi cong tic 10 26M c6 dién,

cho phanh xe con

Bl4F O nt 37 Peén bdo banh 16p dd khod

BI4E O nt 37 Dén bio banh [op chira khod

B14D O nt 37 Peén bao dong co bom thuy

lyc hoat dong
13149 0 nt 37 Peén bdo da bat ngudn didu khién
B147 O nt 37 Peén bao bom dau boi tron da
hoat dong
B142 O nt 37 Pén bdo ciu truc dang hoat dong.




10.9. BO BIEN TAN SU DUNG TRONG HE THONG TRUYEN DONG DIEN CAU TRYC RTG
10.9.1. Théng 56 co bd bién tan

Loai FRN 30VB7S- 4
S6 séri 01HY12345R001 - 1H

Mémen ¢6 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

- 45,7 kVA | 57.2kVA
Khei lugng 30 ke

10.9.2. Céu tric cla bd bién tan

Két cdu clia bo bién tin gian 1i€p cha hé théng bao gém mot khoi chinh luu mot chiéu va
khéi nghich luu INV. Dau vao ctia b6 bién tan duge cung cép dién dp 460 V cho khdi chinh L,
khoi nay ¢6 nhiém vu dua ra dién dp mot chiéu 6n dinh U = 600 V. Khéi nghich luu INV diing
céc van IGBT ¢4 vai trd bién ddi dién dp ddu vao thanh nguén dién xoay chiéu ba pha hinh sin cé
tin 56 dién dp thay déi d€ cdp ngudn cho dong co thuc hién. INV cip ngudn cho cdc dong co dién
truyén dong chinh nhu co ciu di chuyén xe con, di chuyén gian, co ciu nang ha cia ciu truc.

Ciu tryc gidn c6 ba co cdu truyén dong chinh, trong céng nghé nang chuyén container khi
diéu khién nang ha container khong cho phép hai co cau di chuyén xe con vi di chuyén gian lam
viéc. Vi vay trén cdu truc RTG chi can trang bi ba bo bién tdn. Khi dong co nang ha hang lam viéc
cip ngudn duge thue hién bing cich cho hai bién tin cong tdc song song. Cdn khi co ciu di
chuyén gian 1am viéc méi dong co duge cip ngudn tir mat bién 14n riéng biét, co cdu di chuyén xe
con ¢o cong sudt nho nén dugce thi€t k€ bién tan riéng biét ¢6 cong suat nho. Cic bd bién tén su
dung trén cdu truc RTG c¢6 cdu tric giong nhau dugc bidu dién trén hinh 10.10.
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Hinh 10.10. Cdu triic cia bg bién tdn su dung trén cdu truc gian RTG
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10.9.3. Chic néng cua ¢cac cuc

a. Chitc ndng cua cdc cuc mach chinh, cdc cuc tiép ddt:

Céc cuc vao clia ngudn dién | Duge néi v8i ngudn dién 3 pha
L1/R,L2/8,L3/T mach chinh
UV, W Céc cuc ra cua bién tan Bugce néi vdi dong co 3 pha
Céc cue vao ciia ngudn diéu | Budce néi véi ngudn dién xoay
khién phu chiéu, dugc ding cho mach
ROTOR chinh, nguén dién duy trit cho
mach diéu khién
P1P(+) Céc cyc n6i bo dién khdng | Duge noi vdi ddu vao cia ngudn
i dong dien mot chicu diéu chinh bo dién khdng
P(+), DB Cic cyc ndi dién tro ham. bPugc noi voi dién tré him.
Cac cuc cla mach n6i dong | Cap dién ap mach néi dong mot
mot chiéu chiéu
P(+), NG Dugc néi bd ham bén ngoai
hoac bo tdi sinh dién
Cic cuc noi dat Noi dét cho khung ctia bo bién
G tan
| Puoc noi vai dat

b. Chirc nang ciia cdc cuc manh diéu khién :

Ky hiéu Tén cuc Chric nang
cue
13 Cdp nguodn cho chidt 4p | Cap nguén 10 V maét chiéu dé dat 16¢ do POT
(1-5kQ )
12 Dién dp vao Didu khién e do déng co theo 1énh dién ap
vao wong ty tir bén ngoli
Khoi chung ddu  vao { Mat ddu ndi chung cho cdc tin hi¢u wong tu
11 tuong tu dau vao.
Ail Dau vao tuong tu 1 Bién dp DC ddu vao tuong e tr 0 dén 10V
Dau vao tuong tu 2 bién tré ddu vao: 10 kQ
Ai2 Kh&i chung ddu vio
M tuong 1 -
Lénh hoat dong vé phia | FWD-CM: ON - Bong co chay theo chicu
- truac tién
FWD FWD-CM: OFF - Dong co giam toc do va
dimng lai.
Lénh hoat dong dao | REV-CM: ON - Dong co chay ngugc chiéy
REV chiéu REV-CM: OFF - Dong co giam téc do va
| dimg lai.
X1 Cic chic nang nhu ménh i¢nh dimg mdy bén
X2 ngodi, tin hiéu bio dong & ngoai, dat lai tin
X3 hieu bdo dong va diéu khién nhiéu t6¢ do ¢6
X4 Dau vae k¥ thuat s6 Tinh nang k¥ thuat cua mach vio k¥ thuat so

B
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X5 Muc min | typ | max
X6 bién ap Mic ON ov - PAY
X7 lam vieec  Mac OFF | 22V | 24V

X8 Dong lam viéc hién - 32| 45

X9 thai mA | mA
Dong do cho phép khi - - 0.5
dimg mA

PLC Cap nguon tin hieu PLC | N61 vOi nguén tin hieu ddu ra clia PL.C
(dién 4p quy dinh 24 (22-27) V. DC).
CM Khéi chung ddu vao k¥ | Pdu noi chung dung cho tin hiéu vao k¥ thuat
thuat s6 50.
A0l Ddu ra tuong tu Man hinh dua tin hiéu ra & dien 4p DC tuong
A02 Khéi chung ddu ra tuong |ty gita O va+ 10V
A03 tu Tré khdng c6 thé noi: nhd nhat 3 kQ

M

Yi Ddu ra tranzito 'T'in hi¢u d4u ra nhu sy van hanh , t6¢ do tuong

Y2 duong , dé phong sdm qud tat

Y3 Tinh nang ky thuit:

Y4 Muc min | typ | max
bién dp Mitc ON - v [ 2V
lam viéc Mac QFF | - | 24V | 27V
Dong lam viéc hién - - 50
thoi mA
Dong do cho phép khi - - 0,1
dimg mA

CME Khéi chung trazito ddu | Mot dau n6i chung cho ddu ra cua tranzito.
Ta Cach nhau tir ddu ndi CM va 11.

30A Piu ra role bdo dong | Pdu ra cita tin hiéu bdo dong nhu role noi diu

0B (cho bit k¥ 161 nao). ra (1SPDT) khi bo bién tidn dimng do bio dong

RIS bién dp ndi: 250 V AC, 0,34, cosp = 0,3

Y5A Role ddu ra C6 thé chon 1 tin hiéu
Y5C Dién ap ndi: 250 V AC, 0,3A, cosp = 0,3
RX(+) RS485 thong tin Pau vao / ddu ra cho su thong tin R54835
RX(-) ddu vao/ ddu ra
TX(+)
TX(-)
SD(M) | Cap n6i che chan su | N6ivdi ddy kim loai bao ve
thong tin
PA,PB | Tin hié¢u dau ra mdy phat | N6i v6i hai pha tin hiéu ti mdy phat xung
xung hai pha
PGP Nguén cdp cho mdy phét | Nguén cdp (+15V DC chuyén mach di +12V
PGM Xung DC) dén PG
FA,FB | Ddu ra mdy phat xung Tin hiéu ddu ra mdy phét xung véi tan s6 chia
thanh 1/n (n 12 chuong trinh voi chifc nang ma
E29)
CM Kh6i chung ddu ra mdy | Mot 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 ,L3T

Puoc néi véi ngudn dién qua ciu dao 1i€p mat dé bao vé dutmg day. Pha bat k¥ ¢6 thé
dugc noi vai day din bit ky.

No&i mot cong tic to dién tlr bo bién tdn dé ¢6 thé ngét ra khoi ngudn dién.

Khong khéi dong hay dirng bo bién tn biang cdch bat hodc tat cdu dao ngudn chinh. Ding

céc cuc mach diéu khién, FWD va REV va khoa STOP trén bang KEYPAD dé khdi dong hoac
dimg bd bién tan.

2. Cde cuc ra caa bo bién tdn: U, V, W
Pau néi cdc cuc ra cua bd bién 1dn tdi ba pha cla dong co v&i luu ¥ khong duge
dau ndi sai pha.
3. Ddu vao cta nguon di¢u khién phu: RO va TO
Neéu cong tic 1o dién tir trong mach cung ¢dp nang lugng 151 bo bién tan bi ngat khi kich
hoat mach bao v¢ thi ning lugng diéu khién bo bién t4n s€ bi ngat. Din dén céc tin hiéu bdo dong

(30A , 30B, 30C) dugc duy tri khong 18u va cic tin hi¢u trén bang KEYPAD bién mt. D¢ trinh
diéu nay, sir dung dién 4p xoay chiéu cdp cho ngudn diéu khién phu.

Hinh 10.11. Ddu vao ciia nguén diéu khién phy

4. Cdc cuc néi bo dién khdng mot chiéu DC { PI va P(+)} ]

B& trf cdc cue ndy dé n6i by dién khdng mot chiéu DC hi¢u chinh hé s6 cong suat ddu vio.
bung mot doan day néi gilta cac cuc .

Thdo doan day ndi dé trude khi dau bo dién khang mot chiéu. Khéng duoc thio day nai
khi khdng sir dung bd dién khdng mot chiéu.
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Hinh 10,12, Cac cuec néi bp dién khang mér chién DC
5. Cdc cuc n6i bo dién tro phanh

Ndi cdc cuc bo dién trd phanh P+ va DB vao cdc cuc cia bd bién tan P+ va DB..B4 tri day
din sao cho chiéu dai khong qud 5 m.
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Hinh 10.13. Cdc cige néi b¢ dién tro hdm
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6. Cdc cuc ciia mach néi dong mot chiéu

Lién fra hdm
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Hinh 1014, Cde cire cita mach nét dong mot chién

7. Cdc cuc ndi ddt cia bo bién tdn

CAc cyc néi dat ctta bo bién tin phii duge noi xuong dat dé ddm bao an toan va dé do do
on.

10.9.4. Giao di&n vén hdnh cua bién tén

Trudc khi cdp ngudn bo bién tdn phai duoc cai chuong trinch dé van hanh tir bing
KEYPAD.
Bat ngudn, ki€m tra chi bao 16¢c d6, phdan LED sdng chi 0 vong/phuit.
Dat t3c do bing cdch st dung nit 4n.
Nhin niit FWD dé diéu khién déng cd chay theo chiéu thuin hoac nit REV dé diéu khién dong co
quay nguoc lai.
Nhén niit STOP d€ dimng dong co.

Cdc phuiong phap vén hanh chung

Phuong phap van hanh

Diéu khién toc dé

Lénh van hanh

Tir bang diéu khién

Céc nit nhan tren bang dicu
khién KEYPAD

KEYFAD
bau nai:
Tin hiéu nhéap tir bén Bién tro hodc dién dp twong tu FWD - CM
ngoai Pau noi:
REV - CM
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A: Man hinh LED, hién thi 4 con sé. Dugc sit dung d€ hién thj cdc muc khdc nhau cia dif liéu
quan sil tan sO cai dat.

C: Man hinh LCD, dugc dung d€ hién thi cdc dang thong tin khac nhau vé tinh trang 1am viéc,
D: Chi thi trén man hinh LCD, hién thi moét trong nhimg trang thdi 1am 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 lénh dang thuc hién dwgc nhip vio nit &n FWD hoic REV.

Hinh 10.15. Giao dién bién vin vor nguoi van hanh
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CHUONG 11. TRANG BI DIEN - DIEN TU DIEU KHIEN
CAU TRUC QC NANG CHUYEN CONTAINER

11.1 KHAI NIEM CHUNG VE CAU TRUC GIAN Q@C

11.1.1. Khéi quét vé cdu truc gian @C

Céu truc gian x€p d& container Mitsuo Paceco 1a cdu truc cdng c6 congson lién két ban 1é
chuyén dong trén dudmg ray, xe con di chuyén bang cip kéo, sir dung nang lugng dién 3 pha. La
loai thiét bi hién dai nhat dé xép dd container lén xu6ng tau. Cdu truc gian bdc xép container cho
tau bién biéu dién trén hinh 11.1.

Hinh 11.1. Cau truc gian boc xép container cho iau bién

Tét ca cac chuyén dong doi hoi dé xép d container duge diéu khién tir cabin cla ngudi
van hanh dugc lip dat trén co cdu xe con.

Piéu khién chuyén dong dam béo su thay déi t6c do dugc nhe nhang d6i vai cdc co cau
chinh (co cdu nang ha hang, di chuyén xe con, di chuyén chan dé, ning ha congson).

- Két cdlu thép céu truc la khung han cimg, cau triic dang hop.
- Cdu truc duge trang bi mot khung ning dang 6ng 16ng dé xép do container.

- Thiét bi n'ghiéng khung nang dugc 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 ciu truc khong dich chuyén dudi gié xody 35
m/s trong khi cdu truc hoat dong.

- Cdc thiét bi an toan cla cau truc cé nhiéu cong tac gi¢i han, khod lién dong, phanh ham,
cdc nit dirng khan cdp. :

- Bo diéu chinh chéng lac duge di¢u khién bang mdy tinh dé hdm sy lac container khi di
chuyén xe con, dé dim bao dé dang dinh vi container v khung nang.

11.1.2. Céc thong sb k¥ thudt co ban cda ho cdu true gian QC

- Loai cdu tryc: Cau truc céng, Xe con di chuyén bang cdp kéo, congson nang ha kicu ban

- Sifc nang dinh muic:
+ Khi diung khung ning:36.5 tin.
+ Khi dung dam nang: 40 tan.
- Kha nang qud tai: 125 9% 1a1 dinh mifc (co ciu ning)
- Loal container: ISO IAA (40'); ICC (20°) va loal container 45" ¢6 cong nghé duc goc
kiéu 6ng ing.
- Loai khung ning: 20" / 40’ / 45’ theo cong nghé éng long.
- Hanh trinh xe con mang hang: 50 m.
+ TAm véi ngoai ( tir tdm ray di chuyén ra phia biy séng ) :30 m.
+ Tam vai trong (tir tam ray di chuyén ra phia b séng) : 20 m.
- Chiéu cao ning: 27,5 m. Trong d6:
+ Chiéu cao nang hang : 18.5m
+ Chiéu sduha hang  :-9m
- Chiéu cao cua gam gian: 5 m.
- Stic g16 1am viéc duoc; < 16 my/s.
- Khoang cich bén trong giira cdc chan: 16,86 m.
- Do bang phang cia ray di chuyén ciu tryc: chénh loch 0,1 m.
- Chiéu dai buo ngodi cdu truc  : 65 m.
- Chiéu cao (khi ning congson) : 63 m.
-56 bianh x¢  :4 bdnh/ | cum chan.
- S6 cum chdn : 4 cum.
- Ap luc 1dn nhat dat 1én bdnh xe & trang thdi lam vi¢ce:
+ Ap luc phia ray trong: 36,8 tdn / banh.
+ zip luc phia ray ngoai: 37,3 tdn / banh.

Cdc tdc d6 vdn hanh dinh puic:

- Tdc d¢ nang ha hang;

+ Khi khéng tai: 80 m / phiit.
+ Khi tai trong 36,5 tan: 40 m / phuit.
- Téc do di chuyén xe con: 100 m / phuit.
- T8¢ do di chuyén cdu truc: 30 m / phuit.

- Toc d¢ nang ha céngson: 5 phidt/ | lan (trir thin gian déng chét gian).
Cdc dong co truyén dong chinh:
- Dong co ning ha hing:

+ Cong suflt dinh mic: Py, = 300 kW,
+ T8¢ dg: n = 800/ 1600 vg/ph.
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+ Dién 4p dinh migc: U, = 440 V.
- Dong co di chuyén xe con:
+ Cong suat dinh mirc: Py, = 75 kW.
+ Téc do: n = 1500 vg/ph.
+ Dién dp dinh mic: Uy, = 440 V.
- Bong co di chuyén gian: G6m 8 dong co vdi cdc thong s nhu sau:
+ Cong sudt dinh mdce: Py, = 11 kW.
+ Tée do: n = 1800 vg/ph.
+ Dién dap dinh mic: Uy, = 440 V.
- Dong co nang ha congson:
+ Cong sudt dinh mitc: Py, = 35 kW.
+ T6c do dong co: n = 1500 vg/ph.
+ Dién dp dinh me: Uy, = 440V,

11.1.3. Cabin diéu khién trén cdu truc QC

Trén cdu truc budng may chinh dugc dat trén phén cd dinh cla gidn congson. Trong budng
mdy dat cic dong co truyén dong clia co cau nang chinh, di chuyén Xe con va nang ha céngson. Ti
dién cao 4p (6,3 kV) duge dat cch ly v6i panel didu khi€n phia thdp 4p. Cabin clia ngudi vin hanh
duogc dit ¢d dinh trén xe con. Tai cabin ndy ngudi diéu khién c6 thé thao tic van hanh di chuyén xe
con, nang ha hang va di chuyén chan dé. Dé nang ha congson, ngudi van hanh bugc phai lén cabin
diéu khién ning ha congson dit trén khung ddm congson, & trén cabin phu nay ciing c6 thé thuc
hién di chuyén chan d& véi téc do khong dd1 bang ndt dn.

Cdc cong tic, thiét bt di¢u khién trong cabin chinh:

Ban diéu khién bén tay phdi

?f’r Loai va tén goi Cong dung vi cach van hanh
1 Tay trang difu khién: 5 tién- 0 - 5 1, Van hanh co cdu nang chinh.
5 phai -~ 0 — 5 tréi. Van hanh di chuyén chan dé.

Dimg khén cip moi hoat dong |
cl cdu truc.
Mo, khoa 4 chét xoay (chét

2 | Natan “EMGC”

3 Cong 1ic xoay: “Khod - 0 — Khong khoa” cont)

4 | Cong tac bat: “Cén gat nudc cira 56" Van hanh can gat.

5 | Coang tac bat:’Thiét bi rita cita kinh” Lau rira kinh cabin. ]
. R e B Lua chon ch& do kep ray: Bénﬂ

6 | Cong tac xoay: "Bang tay - Tu dong tay — Tu dong.

Lua chon ché d¢ van hanh di
chuyén chan dé: Tai cabin chinh
— cabin van hanh congson.

5 | Cong lic xoay:
“Tai chd — Tir xa”

8 | Cong tic bt den dudng.

9 | Niit an: “Kep — Khong kep”. Van hanh kep ray bang tay.
10 | Niit an (sdng):“Bai-Tat ngudn di€u khién”

L1 | Niit an (sang). “Tat dén bao” Tat ¢oi bdao 161 van hanh.

12 | Cong tic bat: “Dén bdo” Bt dén congson, ddm, chan. ..

13 | Cong tac bat: “Den huynh quang”
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Ban diéu khién bén tay trdi

,?,(;, Loai va tén goi Cong dung va cich van hanh
1 ”{ayﬂtrang dlcu\k‘hlen: Vin hanh co cdu di chuyén xe con.
5tién ~ 0— 5 ]l L
| Diéu chinh timg cdnh dan hudng: 36
2 Nit dn (sdng): “Flipper 1+4” lizu chinh img canh dan hudng
- o F 13 - i . "" -~
3 Niit &n (séng): “'Bat bom khung ndng”. | Khoi dong bom khung nang,
4 | Nuatédn: “Dimg bom khung nang” Tat bom khung nang.
Cong tdc chia: \ <A 4
5 “Khod lién déng dy phong” Du phong khoa lién dong.
Sir dung dé huy bo khod lién dong
o | o e i mach 1 oy b uch 0t
Khod lién dong du phong khin cdp nhu ¢é 16i trong viéc khod
hay khong khod.
7 Cong 14c xoay: Diéu chinh chéng dao dong container
“Thiét bi chéng lac sir dung CPU™ khi di chuyén xe con bang mdy tinh.
8 Cong tac xoay: “Bing tay-Tu dong” Lua chon ché& do chong dao dong.
9 | Nuatdn: “Chong lac bing tay” :
10 | Cong tic cdn don: “FLIPPER” Vi'i,n banh len xudng ca 4 cdnh dan
hwdng.
11 Cong tic xoay: “20° — 40" - 457" E‘hjg,d_o;(‘;l’lieu deg khung ndng: "20
Cong tiac xoay: Sir dung trong trudng hop khor dau co
12 v o o L X X ‘ A
khung nang — clra sap — moc cdu nang khong dung khung nang.
13 | Nit an: “Vi tri rude” Su EIL_ll?g n,g,hl?ng, kl.lung n%ng vé phia
| truGe 5o vai vi trf trung ho.

Bdng diéu khién trong cabin phut (cabin van hanh congson):

[ S6 TT Loai va tén got Cong dung va cach van hanh
1A | Nit 4n: “*Bat ngudn diéu khién” Bat nguén diéu khién tai cabin phu.
2B} Nt an: “Tat nguédn diéu khién” Tit ngudn diéu khién,
I 3C | Den bdo: “C6 thé hoat dong” Béo he théng san sang hoat dong.
aD Nt dn: “Dimg khdn cip” Dimg toan ];)Q hoat dong ctia cédu
truc tai cabin phy.
SE Nt &n: “Nang dan” Vin hanh ndng congson. !
6F Niit an: “Ha dan” Vin hanh ha céngson. |
- 7G| Nue dn: Dtmg_ Dimg qud triqh nang ha congson.
8H beén bao: “Vi trf dan ngang” Bio trang thai di ha xong congson.
9I | Peén bio: “Vi uri dan dimg” Bdo trang théi da nang xong
congson.
10J | Cong tic: “Nang méc dan” Vién hanh nadng chdt congson.
11K | Coéng tac: “Ha méc dan’™ Vin hanh chét congson
12L | Nt 4n: “Sang phii” V-’;ﬂn' hanh dr chuyén c¢in truc sang
_phai.
13M | Niit an: “Sang trdi” t\r’;jn hanh di chuyén cdn truc sang
_l .
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14P | Cong tac bat “"Den chan”
| 15Q | Cong tac bat: “Ben mdc dan”
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Hindi 11.2. Bo' tri edc thiét bi diéu khién & cabin cdu truc QC

11.2. HE THONG DIEU KHIEN CAP NGUON CHO CAU TRUC GIAN QC
1. Nguon dién cdp tir tram bién dp cia xi nghiép

So dé nguyeén ly diéu khién cap ngudn cho cdu truc gidn QC duge bi€u dién trén hinh 11.3.
Nguén dién ba pha dien dp 6300 V, 50 Hz va dugc dua dén hé cdp dién 1ai cdu tau, bén canh dudng
ray cta cau 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.

S2: 3 pha, 380 V. 50 Hz.

Nguén S1 14 ngudn dién cung cdp cho b bién tdn, diéu khién cho cde déng cd truyén
dong trong cdc ¢ cdu chinh (nang ha hang. di chuyén chan dé€, di chuyén xe con v nang ha gian).

Nguén dién 82 dugce sir dung cho cdc cudn phanh dién tir, cde dong co bom thuy luc, dong
cd cuén cdp dién cap ngudn, quat Yam mdt. ..

3. Nguédn dién cdp cho mach diéu khién, do luong, tin hiéu:
Nguén di¢n mot pha 220 V, 50 Hz: cdp cho cic role, cong tac to trong mach diéu khién,
ddu ra ciia cdc PL.C va cho cdc van dién tir.

Ngudn dién mot chiéu 24 V ngudn c¢dp cho ciac ddu vdo coa PLC va 12 ngudn cho cic
dong co dién lam nhiém vu lau rira kinh cabin vi cdn gat nuéc mua.

11.2.1. Chlc ndng céc phdn tf cla hé théng cfip ngudn cho cdu tryc QC

Phan cdp ngudn phia cao dp va mach didu khién duge gidi thi¢u trong bon ban vé lap rip:
SIL 08,09, 12, 13 caa tap ho so cau truc QC. So dd nguyén 1¥ phin cap ngudn duge bicu dién wén
hinh 11.3

Mach déng luc: dién dp U = 6300 V.
CH: 11& théng chéi than, vanh trugr tAy dién tir hé cap dién i by vio, cung cap tdi he
thong thanh cdi ba pha, 6300 V cta QC.

DS: Miy cit dién chinh cung ¢dp dién cho todn bo he théng. U, = 3.3/7,2kV, 1, = 14
kKA. '

VCS81: Mdy cit cap dién che may bién ap dong luc MTR1. U,, = 7.2kV.1,, = 4 kA.

PF1: Ba ciu chi bao vé ngin mach phia so ¢ip bién 4p MTR1. U, = 72kV.1,., = 40
kKA.

MTR1: May bién dap chinh s6 1 ¢dp ngudn 380 V 3 pha 50 Hz (cdc théng s6 nguén:
6300/380 V; S, = 75 kVA).

MTR2: Miy bién ap chinh s6 2 c¢ip ngudn 440 V 3 pha 50 Hr (cdc théng s6 ngudn:
6300/440 V; S,, = 400 kVA).

VCS82: Miy cit cdp di¢n 61 sa cdp clia MTR2 ¢c6 Uy, = 72 kV; 1, = 40 kA.

PTI: Mdy bién dp mot pha cip ngudn 220 V cho mach diéu khién va mach den bao hicu
rén khong.

Céc thong s6 chia PT1: 6300/220 V (1 pha); I,, = 3 kVA.

PF: Ciu chi bao vé ngan mach phia so cip may bién 4p mot pha PT1.

PTOx2: Hai bién ip mot pha, dugc mac trd thinh bién dp ba pha cip ngudn 110 V cho
mach do ludng, diéu khién va tin hiéu. PTO c¢6 thong s6: 6300/110 V, S, = 100 VA.

ZCT: Mdy bién dong cap ngudn cho rale dong 51G (bao vé cham mat).

CTOx2: Hai mdy bién dong cap dién cho dung cu do va cho role dong 51X (bao vé qua
1ai) cho toan hé théng. CTO cd k = 100/5 A.

CT2x2: Hai mdy bié¢n dong mot pha miic phia so cdp clia M'TR2 cap tin hiéu do ludmg va
bao vé qud tai cho MTR2. CT2 cé6 k = 100/5 A.

CT1x2: Hai may bién dong mot pha méc phia so cdp cia M1TRI cdp tin hiéu do Iwong v
bao ve qud tai cho MTR, CT1 co k = 10/5 A.
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Mach diéu khién: Mach diéu khién chinh QC st dung dién ap I pha, 220 V, 50 Hz ldy tir
phia so cdp clia PT1 qua aptomdt MCB2.

51G: Role dong dién bao vé cham mét (mach ngudn cic pha & phia cao ap v6i ddt). N6 ¢6
mot tiép di€m thudmg mé & SH13-3B.
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Hinh 11.3. S dé dién nguyén 15 didu khién cdp ngudn cho cdu truc
gian QC
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51X: Role dong dién bdo vé qud tai cho toin b hé théng.
3E1: Role dong dién bao vé qua tai may bi€n ap MTRI.
3E2: Role dong dién bio vé qud tai mdy bi€n dp MTR2,
HSP1: Role cdp dién cho cudn déng may cit VCS1, déng MTRI vio hoat dong.
VCS81: Cuén déng may cét VCSI.
VCS1X: Role khong ché cuén md miy cét chinh DS-SOL(SH12-7D).
HSP2; Role cdp dién cho cudn déng may cat VCS2, déong MTR?2 vao ludi.
VCS2: Cuon déng mdy cat VCSI (12 - 6,74).
VCR2X: Role khdng ché cudn md mdy cét chinh DS-SOL (SH12 - 7D).
DS-SOL(12 - 7D): Cudn md may cét chinh DS(08 - 2A).
PFX1, PFX2: Role bdo higu, bdo vé trang thdi diit cdu chi PF{, PF2.
3E1X, 3E2X: Role bo hiéu, bao ve trang thdi qua tai mdy bién 4p MTR1, MTR2.
51GX: Role bdo hi¢u, bao vé& trang thdi cham mdt phia cao dp.
51XX: Role bao hiéu, bao v¢ trang thii qud tai heé thdng.
COS1 (12 - 1A): Cong tic lua chon ché do cap ngudn (tai chd, ti xa).
Ché do tir xa: Nit 4n 21 PBLOPEN va 22PBCLOSE dong cit mdy bién 4p MTR1 khoi ludi.
CS20N, OFF: Hai ndt 4n déng va cit may bién 4p MTR1 khdi he théng.
3 ché do REMOTE: Niit 4n 21PBLOPEN va 22 PBCLOSE déng va cit bién 4p MPT1 khéi he
théng.
CS20N, OFF: Hai nit 4n déng cit mdy bién dp MTR?2 ra khoi hé théng,
P¥1, PF2 (13 - 1,2B): Hai ti€p di€ém thudng md, déng lai khi cdu chi PF1, PF2 (& phia so
cap cia MTR 1, MTR2) bi dit do ngan mach. '
RST (13 - 5A): Nit @n RESET céc dén bdo higu.

Mach do luong va tin hiéu:

V(08 - 7C): Von ké do dién dp toan bod hé thong phia cao ap ¢d dai tit 0 — 900 V, dudge cdp
dién tit thit cap ciia mdy bién dp PTO.

A(08 - TD): Ampe k& do dong dién cha toan bo hé thong, duge cdp tit bien dong CTO.

Al; A2: Hai ampe k€ do cudmg do dong dién phia sg cdp cha may bién 4p MR, MR2,
dugc cip tit mdy bién dong CT1, CT2.

PL1, GL1, GL2: Pe¢n bdo hi¢u ngudn toan bo hé thong, bao MTRY, MTR2 dang hoat
dong.

PL2, PL3,... PL7: Cdc dén tin hiéu bdo cdc trang thai dit cdu chi PF1, PF2 qué tai may
bién 4p MTR 1, MTR2, trang thdi cham mdt phia cao 4p, quat tai ddong dién toan bd hé théng.

11.2.2. Nguyén Iy ldm viéc cua hé théng cdp ngudn
Thao tdc déng cat ngubn dién:

Thao tic déng:

Péng mdy cit chinh DS (08 - 24), déng aptomat MCCB2, liic nay ngudn dién 6300 V
duge cdp tdi ddu vao cha tiep diém déng cat VCS1, VCS2 che cdp dién td1 hai mdy bi€n dp
MTR1, MTR2. Do aptomat 2MCCB(08 -6A) di déng nén ngudn dién 220V duge cap cho mach
diéu khién, den bdo tin hiéu ngudén PL1{13 - 5D) sing bdo ngudn.

Chon cong tic ché d6 COS1(12 - 1A) an nit CS1ON(12 - 1B) hoac 21PBLOPEN(12 -

1B), role HSP1(12 - 1D) = 1, Cic tiép diém PFX1, 51GX, 3E1X, 51X bao vé chua md nén
cuon day d6ng mdy cit VCS1 c6 dién déng ti€p diém chinh AVCS1(09 - 1B) = 1. Cap dién 1di

227



cudn diy thit cap coa miy bi€n 4p MTRI1, cap ngudn 3 pha 380V tdi cdc dau R0O2, S02, TO2 chd
cho cdc co ciu hoat dong.

An ndt CS20N(12 - 4B), SHP2(12 - 4D); aHP2(12 - 6A) = 1. Do cic tiép diém bPFX2,
bS1GX(12 - 6A,B) = 1. Lam cho AVCS(09 - 5B) = 1. Cip nguén tdi mdy bién dp MTR2 cap
nguon 440V, 3 pha tdi cidc dau R01, S01, T01 san sang dura t6i bd bién tan PWM cdp dién cho cdc
dong ca co cdu chinh.

Thao tic ngat nguon hoat dong:

D¢ ngit ngudn dién hoat dong 81 (380 V, 3 pha, 50 Hz) 4n mit CS10OFF hoac niit
22PBCLOSE; HPPS1(12 - 1D) = 0 ngit dién 1di ddu vao so cip cia MTRI, dén GL1 tdt, bdo
bién ap MTR1 ngimg hoat dong.

Tuong tu d¢ ngat ngudn S2(440 V, 3 pha, 50 Hz) dn nit CS20FF HPS2(12 -5D) = 0
lam cho AHPS2(12 - 6A) = 0 din dén VCS2(12 - 6C) = O lam cho AVCS2(12-5B) = 0 ngit
ngudn 161 sa cap cun MTR2, ngudn $2 (440 V, 3 pha, 50 Hz) duoge ngit, den bido 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 cua hé théng cdp ngudn

1. Bdo vé ngdn mach thanh cdi cao dp

Pugc thuc hién bang role dong dién cuc dai 51G(08 - 4B). Role nay dugc ¢dp ngudn tur
mdy bién dong ZCT. Khi h¢ théng xay ra su ¢6 ngin mach {cham it} thanh cdi phia cao dp
51G(08 - 4B) tac dong lam tiép diem a51G(13 - 3B) = 1. dén dén role 51GX(13-3D) = 1. Déng
thai dén PL6 sang bao hiéu su co. Lac nay tép diém b5S1GX(12 - 2B) = 0 & b51GX(12 - 6B) =
0 din dén VCS1(13 - 3C) = 0; VCS2(12 - 6C) = 0; lam cho ngat hai may bién ap MTRI1,
MTR?2, dimg toan bd hoat dong clia hé théng.

Dong thai hai role VCS1X(12 - 3D} = 1 v VCS2X(12 - 7D) = 1 dan dén aVCS82X(12
-7A) = 1;aVCS2X(12-7A) = 1 1am cho cudén mé mdy cit chinh DS-SOL(12-7D) = 1. Mo
mdy cit chinh DS(08 - 2A) cat dién toin bo hé théng va chdy khac phuc su ¢6 xong mdi cho phép
hoat dong 1rd lad.

2. Bdo vé qud tdi chung cho noi hoat déng ctia cdn truc

Trong qud trinh khai thic coa cdu truc néu xay ra qud tai cla cd cau nao dé ma hé théng
bio vé cuc bod khong hoat dong dan dén dong dién phia cao dp qud 16n lam cho role dong dién
51X(08 - 4D) tic dong = aS51X(13-4B) = 1 = 51XX(13-4B) = 1 = b351XX(12-6B) = 0
= VCS1 = 0vd VCS2 = 0 ngit dién 161 so cip cla hai biegn ip MTR1; MTR2 dirng hoat déng
cua cdu truc. Dong thai do a51XX(13 -4C) = 1 = dén PL7 sang bdo su ¢d qua tai. Khi dd khac
phuc xong su ¢d, &n ndt RST den PL7 tat, thao tac cap nguén S1, §2 dude thue hién lai theo trinh
tr di néu.

3. Bdo vé hai mdy bién ap dong lue MTRI, MTR2

Do dac diém cha hé théng 1a khi hoat déng binh thudng hai ngudn dién 81 va S2 phai
dugce cap déng thoi nén hai mdy bién 4p MTRI1, Z phdi cong tac song song. Yéu cdu dat ra cho hé
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thong bao vé hai mady bién dp phai hoat dong tin cdy va lién dong véi nhau, Néu xay ra sy ¢d 6
mot may bién dp, ngat ca hai mdy bién 4p va ditng moi hoat dong clia hé thong. Viéc bao vé ngan
mach v qui tai ¢ hai mdy bién dp duge thyc hién nhu nhau, ta xét bao vé do1 vd1 mdy bién dp
MTR2.

Bio vé ngin mach: Puoc thue hién bang cdu chi PF 3 pha mat mac & phia cudn so cap
clia bién dp. Khi x4y ra su c6 ngan mach, cdu chi PF dit = ngdt may bién 4p ra khoi lusi, déng
thoi ti€p didm aPF2(13 - 2B) = 1 = PFX2(13-1D) = 1 = bPFX2(13- 3C) = 1= dén PL3
sdng bdo sy ¢6 ngan mach mdy bi€n 4p MTR2. Ddng thdi V8X2(12-6C) = 1 = aVSC2X(12 -
7A) = 1. = DS-SOL(12 - 7D) = 1. md mdy cat chinh DS ngat ngudn dién cla toan bo he
thong.

Bao vé qua tai: Duge thuc hién nhd role dong dién 3E2(09 - 5D). Khi xdy ra qua tai clia
mdy bién dp MTR2; 3E2 tdc dong = 3E2(13-3B) = 1 = 3E2X(13-3D) = 1 = b3E2X(12 -
6B) = 0 = VSC2 = 0 = ngit dién vio so cip MTR2, a3E2X(12 - 3C) = 1 = bén PL5 sdng
bdo su co qud tai mdy bién dp MTR2. Khi di khac phuc xong su ¢6 RESET trang thdi bang nit
an RST(13 - 5B).

11.3. Truyén ddng dién vd trang bi dién - dién ti diéu khién co c8u nang hg hang
céu truc gidn QC

Co cdu nang ha hang co dong co truyén dong duge nap ngudn t mot ba bién tan gidn tép
PWM INVI(FRN 355 VG75 - 4). Vi¢c thuc hién diéu khién chuyén dong cha hai co cdu nay bat
bugc phai lién dong voi nhau, chi duge phép didu khién mot co ciu tai mét thdi diém nhit dinh..
Khi dich chuyén tay trang bén phai ngudi ldi trén cabin theo chiéu ti¢n, 1 s& diéu chinh co cau
ning theo chiéu ha, ning. So d6 dién nguyén 1y diéu khién co c4u nang ha hing ciu true QC duge
biéu dién trén hinh 11.4.

11.3.1. Chdc néng céc phan t trong so dé dién

Ca cdu nang ha hang bang cép thép quan trén udng 0. Trong 1% duge truyén dong boi
dong co dién di bo dat trong buéng mdy. Thiét bi cua co ciu nang ha gom:
- Bong co chinh: AC 300 kW, 800/1600 vg/ph.
- Phanh dia.
- Hop giam t6c¢ ba 16ng boi tron bang bé diu.
- Khdp rang ¢6 rdnh then 248 mm P.C.D.
- Céc thi€t bi an toan, cong tic hanh trinh:
+ BPimg cudi khi nang tai chiéu cao H = 2755 cm.
+ Diing khin cdp phia trén tai chiéu cao H = 2765 ¢m,
- Thi¢t bi ma hoa.
- Cong 1ac hye ly tam.,
Bio v¢ gidi han qua toc khin = 115%n,,.
IM: PBong co truyén dong cha co ciu.
PG: Miy phét xung phin hoi tac do.
BR1, BR2: Hai phanh thuy luc, dang phanh dia xoay chi¢u (kep chat truc dong co khi mat
dién).
RHC: B6 chinh luu.
FRN1: Bo nghich luu.
81: Cong tac to cip ngudn vio bo chinh tuu.
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HCM1: Cong tic to chinh cip ngudn cho dong co.

HB1A, HB1B: Cong tic to cdp ngudn cho phanh sé 1, s8 2.

MS, HMC1X: Cong tic t¢ trung gian.

HOS, BOS, HETS, EMSX1- 6: Cic cong tic to trung gian bao vé méc cham dinh, qué
tdc do, méc cham dat va cdc trang thdi dimg khédn cdp.

EMSX: Cong tic to dimg khin cép.

IPB1- 6: 6 niit dimg khdn cip (& cabin vén hanh, hép van hanh gian, td dién budng may,
chéan dé&),

41.1: Céng tac hanh trinh tdc dang khi chiéu cao nang bang 27,65 m.

41.2: Ngit hanh trinh dimg A.

11: Ngit hanh trinh bao vé qud tdc d6 i nang,

WB0468, 0370, 0372: Cic ddu ra ciia PLC cdp ngubn déng co tdi, phanh.

WB0772, WB0047: Cic ddu vio cla PLC tin hiéu dimg chinh xdc.

MC-A: Tay diéu khién (c6 5 vi tr phia nang, 5 vi tr phia ha va vi tri 0).

WB 0710: Déu vao cha PLC tin hiéu chiéu nang, ha hang.

11.3.2. Nguyén Iy hoat déng clGa so dé dién diéu khién co cdu ndng ha hdng

Sau kht da thuc hién ddy da cdc thao tic cdp ngudn cho toan bo cén truc va xdc dinh trang
thi c6 thé 1am viéc bang cdc dén hiéu trén ban diéu khién, néu khong c6 sy cd gi thi phia cao 4p,
nguén dién diéu khién, dong luc di dugc cdp dé che hoat dong.

Dua tay diéu khién MC-A ti¢h hay Ibi tng vdi chiéu ha hoac nang hang = diu vao BO710¢
hoiac BO711 = 1. PLC x{r ly va cap tin hiéu diéu khién bo nghich luu PWM cho ra dién 4p img véi
chiéu quay thuan hodc nguoc cta dong co. Lic nay néu khong ¢6 sir ¢6 tir bo bién déi va cdc ngit
hanh trinh di néu trén chua tic dong, khong can niit dimg khin cdp nao, PLC S1 di lam viéc thi:
MS(61 - 1D) = 1; BS1(61 - 3D) = 1 = Cip ngudn 380 V cho mach phanh dién-thuy luc. Déng
thai lam cho tiép diém thudng md aMS(32-1B) dong lai. Mat khdc, lic nay do PWM(32 - 1C) =
1 {(do bo bién do1 lam viée binh thudng) via aS1X(32 - 1D) = 1 (do role S1X, ddu ra B046C = 1
6 dién). Cong téc to $1(32-1D) <6 dien déng ti€p diém chinh & mach dong luc al(16-3C) cdp
nguén 440 V, 3 pha cho bd bién tin PWM. Déng thoi ddu ra B468 = 1 = HMC1X(109-4C) = 1
= aHMCI1X(32 - 5B) = 1 = cong tic to HMCI1(32 - 5D) = 1 = céc tiép diém chinh
AHMCI1(18 - 5A) = 1 cdp ngudn dién 4p c6 tdn s6 thay do6i phia sau nghich lwu PWM vio dong
co truyén dong.

Dong co quay vdi chiéu dat trude va ¢6 toc d6 phi hap vdi trang thdi diéu khién. Thiét bi
ma hoa tuyét doi 8 bit ¢6 nhieém vu ma hoa vi tri cla tay didu khién cdp 8 bit tin hi¢u dat t6c do dua
vio ddu B070 - B077 clia khai PLC, PLC xir 1y, cdp tin hi¢u ra diéu khién bo nghich hru PWM
diéu chinh do rong cla xung diéu khién sao cho ddu ra cta nghich lwu 13 nguén dién 4p c6 tin s6
phi hap vdi toc do dat. D€ tang tinh chinh x4c, he théng dugc xdy dung theo so dé mach kin vdi
mdy phit xung

PG déng vai trd 1a khau phan héi t6¢ do. Trong qua trinh thay déi t6c dd cao xudng toc do
thdp hon (xdy ra qua trinh him tdi sinh) bo diéu khién PLC tr dong cdp tin hiéu ngit dién cong tic
td S1 (thong qua ti€p diém PWMX) va cdp dién cho cong tic to S2(32 - 2D) = aS2(17 - 3D) = 1
tra nang lugng vé 1udi qua dién trd nap R1, R2, R3. Sau khi qué trinh him t4i sinh két thdc, cong
tit to S1 ¢6 dién tré lai va cong tac to hdm S2 mét dién, dong co 1am viéc binh thuomg & téc do xdc
lap mai.
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11.4. TRUYEN PONG DIEN VA TRANG Bj DIEN - DIEN TU DIEU KHIEN CO CAU DI
CHUYEN CHAN DE CAU TRUC GIAN @C

Cau truc duge din dong & hai dong co & mbi chan cdu truc (10ng la 8 dong co) trong khi &
moi chan ¢6 2 trong 4 banh xe dan ddng, 4 banh xe & mdi chan duge bo tri theo kiéu két cdu can
bang. So dd dién nguyen 1y diéu khién co ciu di chuyén chan d€ cdu truc gian QC dugc biéu dién
irén hinh 11.5.

Thiet bi di chuyén cdu truc bao gém: déng co dién khong dong bo roto 1ong sée. AC 11
kW; 1170 vp/ph vdi phanh dia mot chiéu .

Hop gidm 16¢ 3 cdp boi tron bé ddu. Binh xe din dong 8 chiéc, banh xe bi dong 8 chice. 4
dén quay canh bdo sang khi cdn truc di chuyén.

11.4.1. Chiic nang c¢éc phdn ti trong s¢ d6 dién nguyén ly

GMC1: Cong tac to cdp ngudn cho 8 dong co GM1- 8.

6TR 3SOC/220 V; 1 kVA: Bién 4p mot pha cip nguén cho mach phanh co khi cho co cilu
di chuyén chan d¢.

1SR-1SR: C4u chinh lisu cdp nguén U =90 V DC cho cdc cudn phanh.

GMB1- 8: 8 cuén phanh dién-thiy luc mot chidu.

GB: Cong tac 10 mot pha cdp ngudn cho mach phanh.

25MCCB: Aptomat c4p ngudn cho mach phanh.

97MCCB: Aptomat cdp ngudn cho mach dén tin hiéu.

GALM: Cong tic 10 cap dién cho 4 dén tin hiéu.

GL 1- 4: 4 dén bdo hjéu trang thdi di chuyén cua chan dé.

MC-B: Tay diéu khién bén phai (trong cabin diéu khién) 11 vi tri.

7CS: Cong tic chon ché€ do didu khién (tai cabin — tir hop van hinh céngson).

GTHRI1- 8: Role nhiét biao vé qua tai 8 dong co truvén dong.

11.4.2. Nguyén Iy hoat ddng cla so dé dién diéu khién co cdu di chuyén chan
dé€ cdu tryc gion QC

1. Ché d6 vdan hanh di chuyén chdn dé'tai cabin diéu khién

Ché 46 CAB cia cong tic 7CS (ban diéu khién phai) lam cho tin hieu WB0715 = 1, PLC
XU 1y va cdp tin hi¢u khod lién dong ché 4o van hanh di chuyén tai cabin phu.

Dua tay diéu khién sang phai, tin hiéu cdm nhan chiéu WB713 = 1, PLC xir ly tin hi¢u
va cp lénh dicu khién cho bo nghich hru INV1 cdp dién dp ra theo thit ty pha nhit dinh. Déng
thosi cAc tin hiéu ra B0469 = 1, B0371 = 1, B0388 = 1 = cong tic to HMC1X c6 dién = 1iép
diém aHMC1X(32 - 5B) = | = céng tdc to 3 cuc HMCi(32-5D) = | = déng 1iép diém chinh
A(18 - 5C) d mach dong lyc cdp ngudn cho 8 dong co GM1- 8. Tiép diém phu aGMC1(32 - 5B)
= 1 déng mdy phat xung PG1. Ti€p diém phu aGMC1(92A - 23) = 1 = ddu vao B0363 = 1
(cdp tin hiéu vio bdo trang thdi co ciu di chuyén hoat dong).

bdura B0371 = 1 = cong tac to GB(93 - 4C) ¢6 dién = ti€p diém aGALM(48 - 3() =
1 tam cho 4 dén hiéu GL1- GL4 sang bao hiéu cdu truc dang di chuyén.

Viéc diéu chinh 16¢ do di ehuyén xe dugc thyc hién theo nguyén 1y tuong tiy clia ¢o ciu
ning ha hang, trang thdi cia tay diéu khién duge mi hod thanh 8 bit (nhdr thiét bl mi hod tuyét
déi) dua vao 8 bit ddu vao cia PLC B0708 - BO707F; PLC x( ly va cép tin hiéu dic¢u khién nghich
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luu PWM INV], diéu ch& do rong cdc xung thich hop cfp dién dp, tin s6 ra phi hop véi t6c do

dat.

Khi thay d6i 16c do di chuyén tir cao xu6ng thép xdy ra qué trinh ham tai sinh. Hé théng
tir dong tra nang lugng vé luéi qua cic dién trd R1, R2, R3 (tuong ty v§i co cdu nang ha hing).
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2. Vidn hanh tai cabin phy (Hop diéu khién van hanh céngson).

Tai cabin diéu khién, xoay cong tic 7CS vé nic REMOTE, lén cabin phu va nhin niit bat
ngudn diéu khién “CONTROL-ON”. Nit an 16BS, 17BS 14 ndt van hanh dj chuyén cén truc
sang trdi, phal. O ch€ d6 van hianh nay budc ngudi diéu khién phii gilt nit 4n trong qué trinh di
chuyén va dimg khi khong an niit. Nguyén 1¥ hoat dong cha mach dién twong tu nhu ché do van
hanh tai cabin chinh. Tuy nhién, t&c d6 di chuyén chan d¢& 1a ¢6 dinh v bing 50% toc do dinh
mifc.

11.4.3. Cac ché dd bdo vé

Bdo vé hanh trinh cudi duong ray:

Cau truc duoc trang bi 4 cin giam chin tai 4 chan d¢, tai day cé cdc ngat hanh trinh tic
dong dimg cu truc khi hé&t ray hodc va cham véi nhau.

Bdo vé qui tdi dong co truyén dong:

GTHRI - 8: C4c tiép diém cila role nhiét dong co GM1 - 8 khi ¢é sy ¢o.

B0368 - BO36F: Cic ddu vao nhan tin hiéu qua tdi dong co GM1- 8. Khi ¢é su ¢ (qud tai
cdc dong co truyén dong), role nhi¢t GTHRI- 8 tic dong diu vao B0368 - BO36F = 1 = captin
hiéu cét cong tic to chinh GMCI va cong tic to phanh GB = dimg di chuyén cau tryc.

Bdo vé an toan, ding chinh xde:
Cic cudn phanh 1 chiéu GBI - 8 duge cap dién dong thoi voi cdc dong co truyén dong =
nha truc déng co. Khi cac cudn phanh nay mit dién tic 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 Q@C

11.5.1. Chilc ndng céc phan U trong so dé dién nguyén Iy

So dé dién nguyén 1y diéu khién co cdu di chuyén gian cdu truc QC duge biéu dién trén
hinh 11.6.

TIM: Dong co truyén déng chinh P = 75 kW.

NTC: Nhigt dién tré,

PG: May phat xung.

'TBIM: Phanh dién thu¥ luc.

TMC1: Ti¢p diém cong tic to TMCI cdp ngudn cho TIM.

27MCCB; 3IMCCB: Aptomat cd role nhigt cdp ngudn cho cudn phanh TBIM va quat
TFIM.

TB, TFAN: Tiép diém cta cong tic to cap nguon cho cudn phanh va quat 1am mat.

MC-C: Tay trang diéu khién bén trdi 11 vi tri.

TMC1: Cuén hiit cong téc to chinh ¢dp ngudn cho TIM.

TMC1X: Role trung gian diéu khién TMCI.

TB, TFAN: Cudn hdt cla cong tac to cip ngudn mach phanh, quat lam mat.

TELS1, TELS2: Role trung gian bdo trang thdi dimg xe con cusi dudng ray.,

44.1, 44.2: Tiép diém thudng md coa cdc han vi.

a27MCCB, a31MCCB: Tiép diém role nhiét ctia cic aptomat 27MCCB, 31MCCB.

TECD: Bo mi hod tuyét doi 8 bit,
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11.5.2. Nguyén ly hoat dadng cua so dé dién

Gidng nhu d6i vdi ¢o cilu nang ha hang.

Khi duta tay diéu khién theo chiéu 1i€n va dén vi tri 1. Tin hiéu vao BOT40 = 1 = B046A,
B0370, BO37A = 1 = role TMCXI1 c¢6 dién = aTMC1X = 1 = AMCL = 1 = cfp dién cho
dong co truyén dong chinh (véi bién do dién dp, tdn s& phi hop v6i 16¢ do dat). BO370 = 1= TB
= 1 = ATB = 1 = cudn phanh. TBIM ¢6 di¢n nha truc dong co = dong ca dugc gia toc dén
tocdo 1. BO37A = 1 = TFAN = 1 = ATFAN = 1 = quat TFIM hoat dong 1am mét dong co
TIM.

Khi dua tay trang diéu khién len cdc t6c d6 cao hon, thi€t bi md hoa 8bit TECD cép 1 t5
hop gom 8bit tdi cdc ddu vio B0370 + B0737. Khoi CPU xir 1y tin hiéu va cap tin hiéu didu khién
tdi bo nghich luu INV2 sao cho dién dp, tdn $6 ra thich hgp. Khi dua tay diéu khién tir vi tri t6c do
cao ve vi tri 1dc do thip, xdy ra qud trinh ham tdi sinh, dong co tra nang lugng vé ludi qua cdc dién
g R1, R2, R}

11.5.3. Cac ché dd baa vé

Bde vé ngit cudi dudng ray duge thue hién bing cic ngét hanh trinh 44.1; 44.2. Khi cdc
khod gi6i han nay tdc dong = role TELS1, TELS2 cé dien = aTELS1 = 1 = B0048 = 1;
aTELS2 = 1 = B0046 = 1= PLC cdp tin hidu ngt ngudn lam viéc clia dong cd. Ngoai ra, viéc
ty dong giam t8c gan cudi dudng ray duge thuc hién nhd thiét bi ma hod cdp tin hiéu vao bo
nghich lru INV2, cap dién ap, tan s6 nap vao dong co sao cho ¢ 4o giam di khi gan hét hinh
trinh.

Bao vé déng ca truyén dong.

Bao vé an toan bang phanh dia thuy luc xoay chiéu.

Bioe vé qua tai bang nhiét dien trd NTC.

Bao v& qua tai cudén phanh TBR v quat lam mdt TFIM: dugc thuc hién bang role nhiét
ciia aptomat 23MCCB va 31MCCB. Khi xdy ra qud tai a27TMCCB, a3IMCCB tic dong = dau
vao B035C, B0333 ddo trang thdi = cip tin hiéu bdo sy ¢d v dimg toan bod hoat ddng clia co cdu.

11.6. TRUYEN DONG DIEN VA TRANG B DIEN - BIEN TU BIEU KHIEN CO CAU NANG
HA GIAN (CONGSON) CAU TRUC @C

11.6.1. Chirc nang cac phan ti cla co cdu nang ha gian céu truc QC

So dé dién nguyén 1y diéu khién co ciu nang ha gian ciu truc gian QC dugce biéu dién trén
hinh 11.7.

Cd cdu di chuyén xe con va ning ha gian (céngson) cé dac diém chung 1a dong co truyén
dong clia hai co cau nay duge cdp ngudn 1t bo bién tdn INV2 FRNGO VG75-4. Dong cd truyén
dong co cau nang ha congson lam viéc & ché do ngin han do viec nang ha congson duge thuc hién
khi bit ddu hoic két thic qui trinh 1am hang. Déi vai dong cd truyén ddng cho co cau di chuyén
xe con viéc diéu chinh t6c do, ddo chiéu duge thuc hién bing tay trong didu kKhién bén trdj (trong
cabin chinh).

Pong co truyén dong: dong co di bd réto 1ong sé6c P = 55 kW, n = 1500 vg/ph.

Phanh dia thuy lue xoay chiéu: Uy, = 380 V, momen phanh T = 113 kg.m, banh phanh
= ¢450 mmx20 mm.
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Hop gidm téc 3 cdp, boi tron bé d4u,

Khép rang ¢6 ranh then: 244 mm P.C.D.

Phanh khén cap: mémen phanh T = 18817 kg.m.

Tang tréng 14 quan cap: 900 mm P.C.D.

O ds truc: 6 d& 1an hinh cdu.

Céc thiét bi an toan:

Cong tdc hanh rinh 48.2: gidi han dimg phia trén.

Cong tac hanh trinh 48A.2: gidi han dimg phia trén.

Cong tic hanh trinh 48.3: vi tr{ nim ngang céngson.

Cong tac hanh trinh trang thdi vao khdp then cii, then cai nang then cai ha.
Thiét bi ma hoa: Dimg ha sau khi méc cdu an khép M114A, ha cham (gidm t6¢ khi

congson gidn nim ngang) M1148,9. Nang cham (gidm t6c khi céngson gdn thang dimg) M1142,3,

+M

Dimg cu6i khi nang M1140,1.

Cong tac lyc ly tam: tac dong khin = 115%n,,, bao vé qua toc khij 1am viéc,
BIM: Dong co truyén dong tréng toi nang ha congson.

BTHS: Nhigt dién trd NTC.

PG: My phat xung.

BMC1: Cong tic to cdp ngudn cho IBM.

BBR1,2: Phanh dia thuy lyc xoay chiéu.

BB1,2: Cong tic to cdp ngudn cho hai cudn phanh BBR1,2.

28, 29 MCCB: Aptomat (c6 phan tv dot néng) cdp nguodn cho hai cudn phanh).
BFIM: Quat Iam mdt dong co BIM c6 Uy, = 380 V, P, = 0,27 kW.
32MCCB: Aptomat cdp ngudn cho quat BFIM.

ach diéu khién:

BMCI1X: Role trung gian cdp ngudn cho cong tic id BMCL.

BELS1,2: Role c¢dp tin hiéu dimg cuéi citng khi nang ha céongson.

BOS: Role cap tin hiéu qud tdc 1di ning congson.

SBSL-B0411: Nut 4n sdng bat ngudn diéu khién, tai cabin phu (van hanh gian).
14BSL-B0412: Niit in ngit ngudn diéu khién.

12BSL-B0413: Niit 4n sdng van hanh ndng ha céngson.

12BS-BO415: PBimg nang, ha congson.

48.4-B0421: Ding cuéi khi nang,

48A.4-B0426: Dirng cudi hanh trinh khi nang.

48.5-B0422: Dimg cugi hanh trinh khi ha.

48A.4-B0427; Dimg cudi hianh winh khi ha.

48.2: Dimg cudi khi nang (mfic khan cép).

48A.2 Dimg cudi khi ha (mifc khin cap).

11: Cong tic luc ly tam.

28 MCCB, 29 MCCB, 32 MCCB: Cic tiép diém cia role nhiét trong cdc aptomat cdp

di¢n cho cuon phanh, quat lam mat bao vé qud tai.
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11.6.2. Nguyén ly hoagt déng

Viec van hanh mdy nang ha gian cdu truc duge thue hién tai cabin phu. Qua trinh nang ha
dién ra tu dong voi thoi gian t6i da 1a 5 phiit. Ngudi van hanh chi cdn bdm niit cdp tin hiéu nang, ha
gian. Co cdu nang ha gian c6 ché do khod lién dong véi cdc co cdu khdc, do dé chi duge van hanh
nang ha gian khi cac co cdu khac ngimg lam viéc, xe con duge neo gilf ding noi quy dinh.

Truc6c khi 1én cabin phu, ngudi van hanh budc phai thao tic cdp nguén dién cho toan b¢ he
thong theo quy trinh dd néu. Tai cabin phu, nhan it bét nguén diéu khién 15BSL, ngu6n diéu

khién da dugc cdp, dén bio “c6 thé lam viec” sang. An nit ha cdn gian 13BSL = B0414 = 1. Néu
khong c6 su cd nao, khoi PLC xir by va cdp ra cac tin hiéu:

B046B = 1 = role MBC1X c6 dién = dong ti€p diém aBMC1X = 1 = cong tac to
chinh BMC1 ¢6 dién = ABMC1 = 1 cap nguén 3 pha tir bd nghich lvu cho dong co i chinh
BIM.

B0379, B0373 = 1 = cong tic to BB1, BB2 c6 dién déng céc tiép diém chinh cdp dién
cho hai cuon phanh BBR1,2 nha truc dong co BIM. Dong co duge gia tdc va quay vdi chiéu kéo
cdp ha c4n gian. Cic ti€p di€m phu aBB1, aBMC1, aBB2 = 1 cip tin hiéu vé trang thdi lam viéc
cia dong co ¢ phanh vao khéi PLC qua céc ddu vao B0342, B0343, BO35F = 1.

BO37B = ¢ = cong tic to BFAN ¢ dién = ABFAN = 1 = c4p ngudn cho quat lam
mat dong co chinh hoat dong. Trén ban diéu khién, dén bdo “ha gian cdu” sang. T6c do nang gihn
dugc diéu chinh tu dong sao cho qud trinh gia téc, gidm t6c xay ra tron ling, khong gay ra rung
dong co khi. Thiét bi ma hoa vi tri dua vé PLC t6 hop tin hiéu 13 bit vao bo nghich luu, diéu ché do
réng xung va so Juong Xung md cdc van ban din sac cho dién 4p, tdn s6 ra tudn theo thudt todn t6i
vu nhat 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 = tiép diém aBELS2 = 1 = B0049 = 1. PLC
nhan tin hiéu vao, X 1y va cip tin hiéu ra B0046B, B0379, B0373, B037B = 0. Cic role, cong tic
td BMCI1X, BBI1, BB2, BFAN = 0 (mat dié¢n).

BMC1X = 0= aBMCI1X = 0 = BCM1 = ¢ = ABCM1 = ¢ = ngét ngudn tdi hai
cuon phanh BBR1, BBR2 tdc dong kep chit truc dong co. Congson dimg lai & vi tri nam ngang,
nhét mit 14BS c4p tin hiéu khod ban 1é an khép cua congson.

11.6.3. Cac ché do bdo vé

Cdc bdo vé hanh trinh néng ha:

Duge thuc hién nhd cdc ngat hanh trinh dimg cudi nang, ha 48.4, 48.5, 48A.4, 48A.5,
48.2,48A.2. Khi vi trf congson di ndm ngang, hoic thang dimg, cic cong tac ndy tdc dong cic tin
hieu vao B0421, 2, 3, 6,7 = 1 hoac B0049, A = 1. PLC xit Iy cdp tin hiéu ra ngit ngudn ciia
nhiing cong tic 1o chinh cdp ngudn cho dong co, phanh co khi tdc dong dimg hoat dong cla co ciu.

Bdo vé dong co truyén dong BIM.

Bdo vé an toan: St dung hai phanh dia thuy lyc xoay chiéu BBR1, 2. Hai cu6n phanh nay
dugc cdp dién déng thdi véi dong co va kep chat tric dong co khi mét dién.

Bdo vé qud téc (bang cong tde luc ly tam I1): Khi t6c d6 nang ha congson tang dot ngot
bang 115%n,,, cong tac ly tam 11 tic d6éng = role trung gian BOS c6 dien = aBOS = 1 =
B0047 = 0 = PLC cip tin hiéu ngimg hoat d6ng.

Bdo vé qud tdi- Bang nhiét dién trd NTC mic tryc ti€p vao ba nghich luu INV2.
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Bdo vé qué tdi cuon phanh, quat lam mdt: Khi cuén phanh BBR1, 2 hoac quat BIM bi
qua 1ai ti€p diém role nhiét cha cac aptomat 28MCCB; 29MCCB; 32MCCB tic dong lam céc tin
hiéu vao B0350, B0330, B0334 = 1 — PLC c4p tin hidéu ngimg hoat dong clia hé théng, chi cho
phép hoat dong trd lai sau khi khic phuc xong si ¢6.

11.7. THIET B] PLC SU DUNG TRONG HE THONG PIEU KHIEN CAU TRUC GIAN QC

Bo diéu khién 16gic kha trinh sit dung trong hé thong 12 b6 diéu khién MICREX - F do
cong ty dién t FUJI ciia Nhat Ban ché tao. Do trong hé thong cdu truc c6 s6 lugng cdc tin hiéu
ddu vao (thu thap tir cdc cam bién, ngit cudi hanh trinh, cdc tay diéu khién...) va s6 lugng cdc tin
hiéu ra (cdp cho cdc role, cdc cong tic to...) 12 rdt 16n nén hé théng sir dung mét mang PLC cuc bé
bao gém cdc modul vao / ra xir 1y tin higu theo so dé & hinh 11.8.

Chiirc nang cua cic Khdi treng so do cdu tric mang PLC

Sa dé cau triic mang PLC clia ho cdu truc QC duge bidu dién trén hinh 11.8 v&i cic phdn
ttr chinh nhu sau:
708 (processor unit): Khoi xU 1¥ trung tam, cé dia chi ADD = 0. Khéi nay gém c6:

- 3 modul tin hiéu vao 24 V DC, trong dé6:

+ modul 1: c6 32 diu vao s&, dia chi WB000 ~ WB001, duoc biéu dién trén hinh SH 72,
73.

+ modul 2: ¢6 32 ddu vao s6, dia chi WB002 ~ WB003, dugc biéu dién trén hinh SH 74,
75.

+ modul 3: ¢é 16 ddu viio s6, dia chi WB004 dugc biéu dién trén hinh SH76.

- 2 modul tin hi¢u ra, trong d6:

+ 1 modul tin hiéu ra kiéu transisto ¢6 16 tin hiéu (0,5 A / 1 PT), dia chi WB005, dugc
biéu dién trén hinh SH78.

+ 1 modul tin hiéu ra role c¢é 16 tin hiéu (2 A / 1PT), dia chi WB006, dugc biéu dién trén
hinh SH79.

- 2 inodul bién déi tin hiéu twong tu/ $¢ (A / D), mdi modul c6 4 tin hieu
(£ 10V), dia chi WB007 ~ WB014 duoc biéu dién tren hinh SH80, 81.

- 1 modul I/ F, dia chi WB015 ~ WB022, dugc biéu dién trén hinh SH66.
RM1: Kh&i PLC thanh phén ¢é dia chi ADD = 40, bao gém 8 modul:

- 6 modul tin hiéu vao 220VAC, médi modul cé 16 ddu vio s, dugc biéu dién trén cac
hinh SH96, 97, 98, 99, 100, 101.

- 2 modul t{n hiéu ra 220 V AC, mndi modul c6 16 ddu ra dang tiép diém.
RM2: Khéi PLC thanh phédn, dia chi ADD = 30, bao gém 9 modul:

- 7 modul tin hiéu vao 220 V AC, méi modul cé 16 ddu vao s6 dugc biéu dién trén cdc
hinh SHS87, 88, 89, 90, 91, 92, 92A.

- 2 modul tin hiéu ra dang ti€p diém, mdi modul c6 16 tin hitu ra (0,5 A /1 PT), dugc
biéu dién trén cdc hinh SH93 va SHY4.
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RM5: Khéi PLC thanh phén, dia chi ADD = 76 bao gom ¢ modul:

- 3 modul ddu vao 220 VAC, mdi modul cé 16 tin hiéu vao s& ( dia chi WB076 ~ WB078)
duoc biéu dién trén cdac hinh SH138, 141 va 142.

- 3 modul tin hiéu ra, rong do:

+ 2 modul tin hiéu ra role, méi modul c¢é 16 tin hiéu ra 2A / 1 PT), dia chi WB079 ~
WB080, dugc biéu dién trén cdc hinh SH147, 148.

+ 1 modul tin hi¢u ra transistor cé 16 tin hiéu ra (0.5 A / | PT), dugc biéu dién trén hinh
SH149,

RM6: Khai PLC thanh phén, dia chi CH = 70, 1am nhiém vu thu thap tin hi¢u tir ban diéu khién
bén phai cia ngudi van hanh, bac gém 2 modul tin higu vao s6 WB072 via WB073.

RM7, RM8: Khdi PLC thanh phdn, dia chi CH = 72(RM7) va CH = 74 (RM8), 1am nhiém vu
thu thap thong tin tit ban diéu khién bén trdi ctia ngudi van hanh, moi khéi bao gém hai modul tin
hiéu vao 24 V DC, mdi medul lai bao gdm 16 tin hiéu.

RM4 (graphic monitor display): man hinh hién thi bdo wang thai hoat dong cila cdn truc, cé dia
chi ADD = 98,

INV1: bd bién tdn s6 1, dia chi WB100 ~ WB117, duoc biéu dién trén hinh SH18.
INV2: Bo bién tin 56 2, dja chi WB140 ~ WB157, ducc biéu dién trén hinh SH26.

Ngoai ra, viéc lién lac gifta CPU ctia PLC va man hinh hién thi, bdo 16i 1am viéc va hai bo
nghich luu INV1, INV2 duge thyc hién thong qua dudng cdp quang va qua khoi giao dién T -
LINK. Toan b quy trinh cong nghé, chwong trinh hoat ddng ctia cdu truc da dugc lap trinh va cai
dat. Tuy nhién, ngudi sit dung c6 thé kiém tra, thay doi théng s6 bang cich ghép néi v6i may tinh
xdch tay (LAPTOP) v&i CPU clia PLC qua giao dién c¢é sdn RS8232. Sau diy ta s€ tién hanh tim
hiéu k¥ hon vé k¥ thuér diéu khién PLC cta cdu tryc.

11.8. DANH SACH CAC TiN HIEU VAO / RA CO BAN

Do 58 lugng cdc tin hiéu vao s6 va tin hiéu ra 1a rét 16n nén ta chi théng ké lai mat 6 cic
tin hiéu vao / ra co ban trong heat dong cha cau truc. Danh sich céc tin hiéu duge trinh bay mot
cdch cu thé trong cdc bang 11.1, 11.2, 11.3.

- Bang 4.2: Danh sich cdc tin hiéu vao / ra cg ban clia bé PLC trung tam 708S.

- Bang 4.3: Danh sach céc tin hiéu vao / ra cd ban cia bé PLC thanh phdn RM1.

- Bang 4.4: Danh sich céc tin hiéu vao ra co ban cta bo PLC thanh phdn RMS6.

- Bang 4.5: Danh sich céc tin hiéu vao / ra co ban cia bo PLC thanh phan RM7, RM8.
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Bang 11.1. Céc tin hi¢éu viao / ra cia khéi PLC trung tam 70S. Pia chi ADD = 0.

. . Mirc dién Yitri Loai tin - . .
Dia chi I/0 ap ban vé hieu Y nghia Ioat dong
BOOO I 24VDC | SHT2 Dt ligu dong b6 toc dg
tdi chinh bi 163
Dir lieu dong bo tdc do
Bool n ot nt t&i chinh binh thutme.
Dir lidu déng bo 18c do
BO00O2 nt It ot 1 chinh 13 bit, O bit
+BO0OF phét hién vi tri
Téc do di chuyén xe
BOC10 nt nt 73 con bi 141,
Toc do di chuyén xe
BOO1 1 nt nt nt con binh thudng.
BOO12 » u . D licu déng bo toc 4o
= BOOIF xe con 13 bit, 0 bit
B0020 I 24V DC 74 Di li¢u dong b to¢ do
nang ha congson bj 16i
Dit lieu dong bo 16¢c do
B0O21 nt nt nt nang ha céngson binh
thudng.
Dit liéu déng bo tdc do
B00O22 ot nt ot nang ha
+ BOO2F coHngson
13 bit, O bit
Dat [a1 dif lieu dong bo | Tac dong khi |
B0OO30 nt nt 75 8¢ o nang ha hang. an nat 26CS
Dat lai dit ligu déng bo Téc dong
BO031 nt nt nt téc do di chuyén xe khi an nit 27
con. CS
Dit lai dF liéu déng b | .., . .
BO032 I 24V DC 75 toc do nang ha congson Téc dong khi

an nut 28 CS
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Nt an bat ngudn diéu

Tac dong khi

Buo3a | nt t ot khién An niit 20 PB
< Nut 4n tdt ngudn diéu | Tdc dong khi
33 t i . ;

BUO33 " nt ot khién an it 21 PB
Tac dong khi
BOO36 nt nt nt Dinh dar lai su cd in nu1 22 PB
_ _ Tac dong khi
RBOO37 nt nt it Chuyén ché do hién thi | &n ndc 23 PB
Tac dong khi

A . e 4a xoay cong

BOO39 | ot nt Cong tac chon che do |0 %5 g

thay cap (tdi chinh ) -

trén bang

dicu khién

Tic dong

3C xoay cong

BOO3C tic 32CS

Ché d¢ van hanh quat “.ﬂi'.n t,)a!].f-g

. Si ) digu khién
nt nt 75 thong gid buéng may  j ... .. .
(tr déng - bang tay)' Tac dong khi

s ’ xoay cong

BOD3D Iaf: 33er

rén bang

diéu khién.

1y 5 o Khi han vi

BOO3E 1 24 VDC 75 Bicuhoa budng dignbi | gy 4

hong dong
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Kiém tra nguén diéu

BOO3IF nt nt nt khién
Bdo dong bang 1[/O Téc dong khi
B0O040 nt nt 76 trong cabin diéu khién ER1 tac
phu déng
. Téc dong khi
B0O041 nt ol it Cj;p navon EZ?Y /:‘UC déng 181
cho cic van dién MCCB
Ditng khan cap (hop lfgisg:\%g“
B0D42 nt nt nt diéu khién nang ha (57 - ‘ZD)
congson ) v ges
mat dién
Tac dong khi
: Nt dimng khan céip phia | role EMS3
B0043 I 24VDC 76 b song (57 - 3D)
mat dién
Téc dong khi
Niit ditng khan cap phia | role EMS4
B0O044 nt nt nt b&r song (57 - 4D)
mdt dién
Tac dong khi
BOO4S nt nt nt Dimg khén cdp tai EMSS (57-
budng méy 5D mit dién
Téc dong khi
Qua td¢ co ciu nang ha role HOS
BO046 nt nt nt hang (58 - 1D)
mat dicn
Tdec dong khi
B0047 I 24V DC 76 Quad tée co cdu nang ha role BOS
congson {(38-2In
mit dién
Ngat cudi khi nang l;ﬁ;g?-;]ﬁfé“
B0048 nt nt nt {moce cham dinh) (5% - 3D)
mat dién
Tac dong khi
' Ngdt cudi khi nang rale BELS
BO049 n nt nt congson (58 - 4Dy
mit dién
Ngit cudi khi ning FE‘Z?edgEigllu
BO04A nt nt nt céngson
(58 - 5D}
mat dién
Npit cudi hanh trinh di l; ‘";‘fedi’r]ﬁl;?‘
BG04B nt nt nt chuyén xe con ( phia

biy song)

{58 - 6N
mdt dién
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Tac dong khi
Ngit cudi hanh trinh di | role TELS2
BOO4C ! 24vDe 76 chuyén xe con phia béi (58 - 7D)
mat dién
Tac dong khi
_ Dimg khdn cap tai rale EMS6
BOO4F nt nt nt buong dien (57 - 6D)
mat dién
Pua tin hiéu
S cdp itgudn
BOOsO o nt 78 Transisto Van cllcn tur chot cho role R7
céngson g
cap dien cho
van dign tir
Cap nguédn
RN . chorole R3
B0052 nt nt nt Transisto Van dien W phgnh ol cAp ngudn
nang congson .
cho van dién
tir
Cap nguédn
Van dién t1ir kep cho role R3
B0054 nt nt ot nt ray phia b séng | cdp dién cho
van dién tir
Cap ngudn
s ) cho role R2
BO0SS o) 24V DC 78 nt Van di¢n 1 kep ray cap nguon
phia bai o
: cho van dién
1ir
- \4
Céap nguon
Pat lai cam t6c dé 10 cho role
BOOSD nt nt nt nt chinh HPS|
(72-1B)
Cap ngudn
Dt lai cam tac do di cho role
BOOSEE n ot nt nt chuyén xc con TPS!
(73-1B)
Cép nguodn
Dat lal cam tdc d§ nang cho rale
BOOSF nt nt nt nt ha congson BPS]
(74 - 1B)
Bat tarden
A PR xanh 20 PL
BO0GO 24V DC 79 Tiep | Chithibaingusn dieu | 59" 'y oy
diem khién . A
thi nguon
didu khién
Bat tar dén
Ti& Chi thj bat ngudén cho xanh 21PL
BOUS 1 24 VDC 79 P | cocdu nang ha hang va | (79 - 1D) chi
dicm . N . .
di chuyén gian thi nguén
diéu khién
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Chi thi bat ngudn cho

Bat. tat dén

o céu di chuyén xanh 22 PL
BOO62 | nt nt nt nt ¢ L CMEILXE (99 - 2D) chi
con va nang ha . .
conpson th} ngu@p
di¢u khien
e s Diéu khién
BOO63 | nt nt nt Chi thi bdo 161 dén 23PL
(79 - 2D)
s Diéu khién
BOOG4 | nt nt t Chi thi blo dimg Knan 1 gen g6 24P
P (79- 3D}
Diéu khién
Tiép Chi thi:" Quat thong dén trang
B00GS nt nt nt diém gié dang chay" 25PL
( 79- 3D)
Didu khién
. Tiép Chi thi bat quat théng den xanh
BOOG6 | O 24 VD 9 diém gi6 budng may 30PL
{79- 3D)
Didu khién bat d Cap dien cho
BOC6A nt nt nt nt Y mson | role MLTIX
£ (79- 5D)
e i Ngit dién
BOO6B nt nt nt nt bicu knhu’l: [‘:I den cdp cho role
congsol MLTIX.
s sa Cap dién cho |
BOO6C | i nt nt nt DiéuKhien Satden | e MLTIX
(79 - 6D}
O S, Ngit dién
BOooD n nt nt nt Bicu dli:;fg'::t den cép cho role
¢ MILT2X
. e s | Capdiéncho
BOOGE nt nt ne nt Dl;t’r ;“C‘ﬁgnbgfﬂgh“ rale MLT3X
e (79 - 7D)
N ST | Cap dién cho
BOOSE | © 24 VDC 79 Tiep | Dicukménbatdenpha |, ML’IBJ
d.ém dudi chan cau ruc
(79-7D) |
s s 2 N . Ng'd[ dlén
BOOSF nt nt nt it ELI:JU CI;III;I:I; a‘ljtniin pha cap cho rale
Pt ' MILT3X
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Bang 11.2. Cic tin biéu vao / ra co ban cia khéi PLC thanh phian RM1 (dia chi ADD = 40}

Bbia L Vi tri Loai tin - ] .
- M : : is d
chi 1/0 Miic dién dp bin vi hieu Y nghia Hoat dong
. L s . iz Xoay cong
BOA00 | 1 220V AC 9% Tiep Kéo cip theo chieu 15 "y eg ey,
diém nang hang . -
nic Hoist
Xoay cong
BO401 ot t ni ot Kéo cap tl}eo chigu ha tac l('ff.
hang Xuong nac
Lower
c L2 s Xoay cong
BO402 nt nt nt nt bicu khleI} Ke con lich tac 2CS 1én
ra phia trudc -
nac Toward
. ) . Xoay cong
B0403 | nt nt nt ot Picuknienxecondi | 1505 o
nguage lai -
nac Reverse
Diéu khién cap Xouy cong
BO404 nt nt nt nt coOngson theo chiéu thc 3CS sang
nang congson nic" Up”
Diéu khién cap Xouay cong
BO405 nt nt nt nt congson theo chiéu ha | tac 3CS sang
congson nic "Down"
Ticp Van hanh di chuyén Nhah cong
BO40C 1 220V AC 96 diem gian sang phai e 3PB
BO40D ot ot nt 0t biéu }fhwn di Cfll.])'én Nhsan cong
g1an sang trdi tac 4PB
Bat nguén diéu khién Nhin cong
BO411 nt nt m nt tui cabin phu tiac 13BLS
< PN .2 Nhan cong
BO412 - It at - Tat I:g-u?nb(-hwhkhwn tc
al cabin phu 14 BSL
Diéu khién nang I
L ) Nhan cong
BO41i3 nt nt nt nt congson tai cabin phu thc 12BSL.
B0414 nt nt nt nt Piéu khién ha congson N»hah cong
i i 1ac13 BBSL
Dirng van hanh nang ha .
A H R * | Nhin cong
BO415 nt nt nt nt congson taj cabin phu tic 138S
Khi cic han
B0O421, . ot ot . Ditng cudi khi nang vi 43.4 va
B0426 & : congson 48A.4 tic
dong
Khi céc han
B0422, Tiep Pimg cudi khi ha vi 48.5,
Bo427 | | 220V AC % diém congson 48A.S tic
dong
Tiep Diéu khién bo chinh | Cap dién cho
Bod6C ) O ”t 109 diém furu role S1X
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R ca Cap dién cho
Bo4eD nt nt nt nt Ngltlj?é}ndggl 5&;;{11 bo role INVX
(109 - 6C)
Reset lai bo bién tan Cip dién che
BO46E nt nt nt nt PWM role RSTI1
Chi thi bat nguén chinh Pen 46
B0470 nt nt nt 110 cha cg cfiu nang ha fl ¢
15BSL sdng
oOngson
Chi thi tat nguén chinh Pén xanh
B0471 nt nt nt nt cua co AU nang ha 14BSL sing
congson
Bo472 nt nt nt nt Chi th] nang congson ben do
12BSL séang
b Den do
R0473 nt ni nt nt B Chi thi ha céngson 13BSL séng
Ba760 | © 220V AC 110 Ti€ | i thj dimg khdn cap | P90 L7SL
| | diem | ) sdng

Bang 11.3. Cic tin hi¢u vao / ra co ban cita Khot PLC thanh phan RM6 (thu thap tin hiéu tir
ban diéu Khién bén phai)

DPia Mije Yitri Loai tin |
chi 'O d{;(l_e]n ban vé hiéu Y nghia Hoat dong
BO700 9 M hod tuyet ddi 8
I 131 bit dé diéu khién
vbe t6c do ti han
BO707 - g
Ma hda tuyeét doi 8
BO?.OS bit dé ditu khién
: at “‘ m t6c do di chuyén
BO7IF L
gifin
Tac dong dua tay trang
. Tin hi¢u diéu khién diéu khién vé phia
Bo710 at nt 132 theo chiéu ha hang rudc
Tin hiéu diéu khién < s
PRy Tac déng dua tay trang
BC711 ot nt nt theo ch\leu nang diéu khién vé phia sau
hang
) . Téc dong khi dua tay
B0713 nt nt nt Di ch‘uyen can trye trang diéu khién vé
sang phai L.
phia phai
BO714 nt At ot Di chuyén ce:lp truc Tac.j A‘déng_gua tay tr‘%r}g
sang trai di¢u khién sang trdi _‘
Diéu khién di . .
B0715 nt nt ot chuyén c4n truc tai Tic dong khi xoay
. . 7CS
cabin chinh
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