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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

LOI NOI PAU

Ngay nay, cung véi sy phat trién ctua khoa hoc cong nghé, khoa hoc k¥
thuat ngay cang dugc tng dung rong rai, truc tiép hodc gian tiép nang cao mirc
séng clia con ngudi, giai phong dan stc lao dong chan tay ctia nguoi lao dong,
ting ning suit lao dong va chit lugng ctia san pham. Viéc tim hiéu hé thong va
nim dugc nguyén 1y van hanh cua cac thiét bi ty dong hoa trong cac may, day
chuyén san xuat 13 yéu cau quan trong khong thé thiéu cuia mot k¥ su.

Trong thoi gian di 1am tai nha may luyén thép cao cap Viét Nhat, em da di
sau vao vi¢c nghién ciru, tim hiéu, truc tiép stra chira bao tri hé théng cau truc
dam d6i tai cong ty. T tién dé do, thay giao hudng dan, Th.S P Anh Diing da
tin tudng giao cho em dé tai tot nghiép, d6 la: Tinh toin cung cip dién va
phén tich hoat dong hé thong diéu khién ciu truc Model CLS20-H12-MH

Trong thoi gian 1am d6 4n, tuy khdi lugng kién thirc va cong viéc rat nhidu
nhung véi sy nd lyc ciia ban than, ciing véi sy huéng dan tan tinh cia thay gido
huéng dan, su gitip d& nhiét tinh cua ban be, em da hoan thanh dugc co ban cac
yéu cau dit ra cta d6 an.

Do thoi gian 1am d6 an va kién thirc ciia ban than con c6 han nén trong dd
an khong tranh khoi nhiing thiéu sot, vi vay em rat mong nhan dugc su gop v,
chi bao cua céc thay, co gido dé co thé hoan thanh d6 4n nay véi két qua t6t hon
ntra.

Mot 1an nita em xin chan thanh cam on thay gido huéng din: Th.S Pé Anh
Diing, cing cac thdy cb gido trong bd mon va cac ban bé di gitp dd em hoan
thanh do an nay.

Hai phong thang  Nam 2023

Sinh vién

Nguyén Thanh Manh
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

CHUONG 1: TONG QUAN VE HE THONG CAU TRUC

1.1 Tong quan vé hé thong ciu truc

1.1.1 Gidi thigu hé thong ciu truc

Hinh 1.1 Cdu truc trong cdng nghiép

Cau tryc - may nang chuyén 1a cac loai may cong tac ding dé thay doi vi
tri cua d6i tuong cong tac nho thiét bi mang vat truc tiép, su ra doi va phat trién
clia nd gan lién voi yéu cau vé kinh té ki thuat ciia nganh cong nghiép nham
giam tdi da strc ngudi trong lao dong.

Pic diém lam viéc cua cic co ciu may nang la ngén han, 13p di 13p lai va
c6 thoi gian dimg. Chuyén dong chinh ctia may la ning ha vat theo phuong
thang dung, ngoai ra con mot sb cac chuyén dong khac dé dich chuyén vat trong
mit phiang ngang nhu chuyén doéng quay quanh truc may, di chuyén may,
chuyén dong lac quanh truc ngang. Bang sy phdi hop gitta cic chuyén dong,
may c6 thé dich chuyén vat dén bat ctr vi tri ndo trong khong gian lam viéc cua

no.
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

Pé dap tng yéu cau va doi hoi ciia cac nganh cong nghiép khac nhau, ki
thuat nang van chuyén ciing xuét hién nhiéu loai may nang van chuyén méi,
ludn cai tién va hop li hoa phuong phap phuc vu, nang cao hon d6 tin cay lam
viéc, tu dong hoa cac khau diéu khién, tién nghi va thoa man yéu cau cua nguoi
st dung. Tuy theo két cdu va cong dung, may nang chuyén dugc chia thanh cac
loai: kich, ban to1, palang, cAu truc, céng truc, thang nang.v.v..

Cau tryc 13 loai may truc kiéu cau. Loai nay di chuyén trén duong ray dit
trén cao doc theo nha xudng, xe con mang hang di chuyén trén két ciu thép kiéu
cau, cau truc co thé nang ha va van chuyén hang theo y€u cau tai bat ki diém nao
trong khéng gian ctia nha xudéng. Cau truc dugc sit dung trong tat ca cac linh
vuc ctia nén kinh té qudc dan véi cac thiét bi mang vat rat da dang nhu moc treo,
thiét bi cap, nam cham dién... Pac biét cau truc duoc st dung phé bién trong
nganh cong nghiép ché tao may va luyén kim véi cac thiét bi mang vat chuyén
dung.

1.1.2 Phén logi cdu truc
a, Theo cong dung

- Theo cong dung c6 cac loai cau truc cong dung chung va ciu truc
chuyén dung.

- Cau truc co cong dung chung co két cau twong tu nhu cac loai cau truc
khac, diém khac biét co ban cua cac loai cau truc nay la thiét bi mang vat da
dang, co thé nang duoc nhiéu loai hang hoa khéac nhau. Thiét bi mang vat chu
yéu cta cau truc ndy 1a moc treo dé xép dd, lip rap va sita chita may moc, loai
cdu nay co tai trong nang khong 16n va khi can c6 thé dung v6i gau ngoam nam
cham dién hoic thiét bi xép dd mot loai hang héa nhat dinh.

- CAu tryc chuyén dung 1a loai cAu truc ma thiét bi mang vat cua nd
chuyén dé nang mot loai hang héa nhat dinh. Cau tryc chuyén dung duoc sir
dung cha yéu trong céng nghiép luyén kim voi cac thiét bi mang vét chuyén
ding va c6 ché d6 1am viéc rat nang.

b.Theo két cau dam cau
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Do an Tot nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

- Theo két cdu dam c6 loai cu truc mot dim va cau truc hai dam.

- CAu truc mot dam 1a loai may truc kiéu cau thuong c6 mot dam chay chir
I hay t6 hop vé6i cac dan thép ting cudng cling cho dim cau. Xe con cho palang
di chuyén trén canh dudi dam chit I, hodc mang co cau nang di chuyén phia trén
dam chit I, toan bd cau truc c¢6 thé di chuyén doc theo nha xuéng trén duong ray
chuyén dung & trén cao. Tat cic cau truc mot dam déu dung palang da duoc ché
tao san theo tiéu chuan dé 1am co ciu nang ha hang. Néu né duoc trang bi
palang kéo tay thi goi la cau truc mot dim dan dong béng tay, néu duogc trang bi

palang dién thi goi la cau truc mot dam dan dong b::ing dién.

Hinh 1.2 Cadu truc mét dam

- Cau truc mot dam dan dong béng tay co két cau don gian va ré tién nhat,
chung duoc st dung trong cong nghiép sita chira, lap dat thiét bi v6i khéi luong
cong viée it, strc nang ctia cu truc loai nay thudng khoang tir 0,5-5 tan, toc do

lam viéc cham.
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D6 an Tot nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

Hinh 1.3 Cdu truc 1 dam ddn déng bang tay
- Cau truc mot dam dan dong b::ing dién dugc trang bi palang dién nén stic

nang co thé 1én 10 tin , khau d6 dén 30 m, gém c6 bd phan cép dién ludi 3 pha.

Hinh 1.4 C4u truc hai dam

- Cau truc hai dam:

Két cau tong thé cua cau truc hai dam gdm c6: dam hodc dan chu, hai dam
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

chu lién két v4i hai dam dau, trén dam dau lép cac banh xe di chuyén cau truc 6,
bd may dan dong, bdo may di chuyén hoay dong s& 1am cho cac banh xe quay va
cau truc chuyén dong theo dudng ray chuyén dung dit trén cao doc theo nha
xuong, hudng chuyén dong ctia cau truc ,chiéu quay cua dong co dién.

- Xe con mang hang di chuyén doc trén dudng ray lip trén hai dam chu,
trén xe con dit cac bo phan may cta toi chinh 10, toi phu 9 va may di chuyén xe
con 2, cac day cap dién 8 c6 thé co dan phy hop voi tri cia xe con va cap dién
cho cau truc nhd hé thanh dan dién 12 dat doc theo twong nha xudng, cic quet
dién ba pha tuy st trén cac thanh nay, 16ng thép 13 1am cong tac kiém tra theo
duéi dam cau truc. Cac bd phan cia cau truc thuc hién ba chirc ning: nang ha
hang di chuyén xe con va di chuyén cau tryc. Strc ning ctia cau truc hai dam
trong khoang tir 5 — 30 tn, khi c6 yéu cau riéng c6 thé 1én dén 500 tan. O ciu
truc ¢6 strc nang trén 10 tan, thuong dugc trang bi hai toi nang cling voi hai moc
cdu chinh va phu, toi phu thudng c6 strc ndng bang mot phan tu (0,25) strc ning
ctia toi chinh, nhung téc d6 nang thi 16n hon.

- Dam chinh cta cau truc hai ddm dugc ché tao dang hop hoac gian khong
gian. Dam gian khong gian tuy nhe hon ddm hop nhung kho ché tao va ding cho
cau lam duéi dang hop va duoc lién két voi cac dam chinh bang mdi han hodc
bu 16ng.
¢, Theo céach tua caa dam chinh

- Theo cach tua cua dam chinh thi c¢6 loai cau truc tua va cau truc treo.
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

Hinh 1.5 C4u truc tya

- Cau truc cau 1a loai cau truc c6 hai dau cua dam chinh rya 1én dam cuébi,
chung duoc lién két v6i nhau bai dinh tan hodc han, loai ciu truc nay cé két cau
don gian nhung van dam bao dugc do tin cdy cao nén ciing duoc dung phd bién.
Trén hinh 1.5 13 hinh chung ciia cau truc tya loai 1 dam phan két cau gom dam
cau 1 ¢6 hai dau tua 1én cac dam cudi 5 véi cac banh xe di chuyén doc theo nha
xuong. Loai cdu tryc nay thuong ding phuong an dan dong chung, phia trén
dam chir I 1 khung thép 4 dé dam bao do cung viing theo phuong ngang ciia
dam cau. Paling dién 3 c6 thé chay doc theo canh thep phia dudi ciia dam I nho
co ciu di chuyén paling. Cabin diéu khién duoc treo vao két ciu chiu luc cua

cau truc.
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D6 an Tot nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

Hinh 1.6 Cau truc treo

- Cau truc treo 1a loai cau truc ma toan bd phﬁn két ciu c6 thé chay doc
theo nha xudng nho hai ray treo hodc nhiéu ray treo. Do lién két treo ciia cac ray
phtic tap nén loai cau truc ndy chi duoc dung trong cac trudng hop dic biét can
thiét so voi ciu truc tua cau truc treo c6 wu diém 1a c¢6 thé lam dim ciu dai hon,
do do ¢ thé phuc vu ca phan ria mép ctia nha xudng tham chi co thé chuyén
hang gitta hai nha xuéng song song dong thdi két ciu cua ciu truc treo nhe hon
cau truc tua. Tuy nhién cau truc treo ¢6 chiéu cao nang thép hon cau truc tua .
d. Theo cach bd tri co cdu co cdu di chuyén cau truc

- Cau truc dan dong chung

- Cau tryc dan dong riéng

- Co céu di chuyén cua cau truc c6 thé thuc hién theo 2 phuong an dan
dong chung va dan dong riéng. Trong phuong 4n dan dong chung, dong co dong

duoc dat & gitra dam cau va truyén chuyén dong dén cac banh xe chu dong ¢ hai

Nguyén Thanh Manh Page 10



Do an Tot nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

bén ray nhd céc tryc truyén. Céc truc truyén co thé 1a truc quay nhanh quay

cham, quay trung binh.

www.hkd.vn
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Hinh 1.8 Cdu truc ddn dong riéng
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

- Co cau di chuyén dan dong riéng (Hinh 1.8) gdm hai co cau nhu nhau
dan dong cho cac banh xe chi dong & mdi bén ray dic biét. Cong suét ctia mdi
dong co thudng 13y bang 60% tong cong suat ciia yéu cau. Phuong an nay tuy cd
su x0 1énh dam cau khi di chuyén do luc can ¢ hay bén ray khong déu song do
nho gon, d& lap dat sir dung va bao dudng ma ngay cang dugc sir dung phd bién
hon, dac biét 1a nhiing cau truc c6 khau do trén 15 m.

e. Theo ngudn din dong

- Cau tryc dan dong bang tay va cau truc dan dong bang may

- Cau truc din dong bang tay: Puoc dung chu yéu trong lap rap sita chita
nhé va cac cong viéc nan chuyén khong can téc dd cao. Co cdu ning cua loai
cau truc nay thudng 1a paling kéo tay. Co cau di chuyén palang xich va cau truc
cling duoc din dong bang cach kéo xich tir dudi 1én. Tuy 1a thiét bi tho so song
gia thanh ré va dé str dung nén cau truc dan dong bang tay van duoc s dung
hi¢u qua trong cac phan xudng nho.

- Cau tryc din dong bang dong co: Thuong duogc sir dung trong cac phan
xuong stra chira lép rap 16n va cong viéc yéu cau khoi luong va tbc do lam viéc
cao. Co cau nang cua loai cau truc ndy 1a paling dién. Co cau di chuyén palang
dién, xe con va cau cling duoc dan dong bﬁng dong co dién. Loai cau truc nay dugc
st dung phd bién nhat do c6 nhiéu wu diém ndi bat 1a kha ning tu dong hoa, thuin
tién cho nguoi sir dung va c6 thé sir dung trong viéc van chuyén cac loai hang c6

khéi lugng 16m.
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Do an Tot nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

Hinh 1.9 Cdu truc ddn dong bang tay
f. Theo vi tri diéu khién
- Theo vi tri diéu khién c6 cac loai dién khién tir cabin gan trén dam cau
va cau tryc diéu khién tir dudi nén nhd nat bam. Pidu khién tir dudi nén bang
hop nit bam thuong dung cho cac loai cau truc 1 dim c6 tai trong nang nho.
g. Cau truc chan dé

- Can truc chan de¢ 1a kiéu cot quay dugc st dung dé phuc vu cong viéc xEp
dd hang hoa chu y€u ngoai cac cang bén, bai. Van chuyén hang tur tau
bién sang cac phuong tién khac nhu tau song, tau hoa, hoac 1én bén bai...
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

- Hinh 1.10 cau truc chan dé
- V& mit cau tao: Can truc chan dé gdm céac bd phan chinh sau day:
— Két ciu thép: gom két cau thép hé can cua cau tryc chan dé va cot
quay, két cau thép ctia hé chan dd.
— Céc co cau:
+ Co cau nang: Co thé nang ha hang theo phuong thang dimg.
+ Co cau thay d6i tam voi: C6 thé lay han & vi tri hodc gan theo yéu cau
va dich chuyen hang theo phuong ngang.
+ Co ciu di chuyén: gitip diu can truc di chuyén ding huéng yéu cau
lam viéc
+ Co cau quay: c6 thé dua hang t6i vi tri cung tdm véi véi cac phuong
khac nhau.
— Hé thong diéu khién: Bao gdm cac hé thong diéu khién tic dung 1én
cac co cau.
- Nguyén ly hoat dong cuia cau truc chan dé:
— C6 thé di chuyén trén ray nho co cau di chuyén can truc ¢ phia dudi
chan dé. Thanh ring — banh rang dugc din dong tir dong co bén
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trong cabin. Toan bd h¢ can dugc gén trén cot quay dugc do béng
két cAu thép hé chan dé va cac 6 d5. Cot quay sé 1lam cho co cau &
trén cling quay theo.
— Sir dung hé palang dam bao di chuyén theo phuong ngang.
1.1.3 Diéu kién an toan ciia mdy truc

Trong thyc té tin suat xay ra tay nan trong st dung may ning 13 16n hon
rat nhiéu so véi cac loai may khac. Do vay van dé an toan trong sir dung may
nang 13 van dé quan trong duogc dit 1én hang dau.

Véi cau tryc 1an do c6 nhiéu bo phian may lip voi nhau va duge dit trén
cao do vay can phai thuong xuyén kiém tra dé kip thoi phat hién nhitng hu hong
nhu 16ng cac mdi ghép, ran nirt tai cac méi han do thoi gian sir dung lau. ...

Dbi voi cac chi tiét may chuyén dong nhu banh xe, truc quay phai co vo
boc an toan nham ngin nhitng manh v& ving ra néu co sy cb khi chi tiét may
hoat dong

Toan bo hé théng dién trong may phai dugc ndi dat. Véi cac dong co déu
c6 phanh ham tuy nhién phai kiém tra phanh thudng xuyén khong dé xay ra hién
tuong ket phanh gay nguy hiém khi st dung.

Tat ca nhitng nguoi diéu khién may lam viéc hay phuc vu may trong
pham vi 1am viéc cia may déu phai hoc tip cic quy dinh vé an toan lao dong cO
1am bai kiém tra va phai dat két qua.

Trong khi may lam viéc cong nhan khong dugc ding trén vat nang hodc
bd phan mang dé di chuyén cung véi vat cing nhu khong duoc ding dudi vat
nang dang di chuyén.

Dbi v6i may khong khong hoat dong thudng xuyén (nhiéu ngay khong str
dung ) khi dwa vao st dung phai kiém tra toan bo két cdu may. Dé kiém tra tién
hanh thir may véi hai budc 1a thir tinh va thir dong.

Budc thir tinh: treo vat nang c6 trong lugng bang 1,25 1an trong luong
nang danh nghia ciia cau truc thiét ké va dé trong thoi gian tir 10 dén 20 phut.

Theo ddi bién dang cua toan bd cac co cdu may. Néu khong co sy co gi

xay ra thi tiép tuc tién hanh thu dong.
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Budc thir dong: Treo vét nang c6 trong lwong bang 1,1 trong luong nang
danh nghia sau do tién hanh mo may nang, di chuyén, ha vat, mé may dot ngdt,
phanh dot ngot. Néu khong co su cd xay ra thi dua may vao hoat dong.

Trong cong tac an toan st dung ciu truc ngudi quan 1y co thé cho lap
thém cac thiét bi an toan nham han ché t6i da tai nan xay ra cho cong nhan khi
lam viéc.

Mot sd thiét bi an toan c6 thé st dung d6 la: Sur dung cac cong tac dat
trén nhitng vi tri cudi hanh trinh ctia xe 1an hay co ciu di chuyén cong truc. Céc
cong tic nay dugc ndi véi cac thiét bi dén hodc Am thanh bao hiéu nham bao cho
nguoi st dung biét dé dimg may. Pong thoi cling ¢6 thé nbi truc tiép voi hé
thong diéu khién dé ty dong ngat thiét bi khi c6 sy cb xay ra.

Nhu vay dé han ché ti da tai nan xay ra doi hoi nguoi cong nhan sir dung

may phai ¢ ¥ thirc chap hanh nghiém tic nhiing yéu cau di néu trén.
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CHUONG 2: TINH TOAN CONG SUAT PONG CO
2.1. Tinh toan cong suat dong co nang ha
Phu tai tinh ctia co cAu nang ha chil yéu do tai trong quyét dinh. Dé xac
dinh phu tai tinh phai dua vao so dd dong hoc cua co cAu nang ha cho h¢ théng

cau truc 10 tan.

Hinh 2.1: So' d6 dgng hoc ciia co cdu nang — ha.

a. Lwa chon cdc théng sé
+ Céac thong s6 da cho:

Model CLS20-H12-MH
Trong lugng cua tai trong: 100000N

Trong lugng by phan mang tai: 2100N

Chiéu cao nang tai: h=6m

Tbc d6 nang tai: V, = 14,5m/ph
Ché do lam viéc: Ché do trung binh

+ Lua chon céc thong so:
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Do hé thong lam viéc & ché d6 trung binh nén chon cac thong sd can thiét

cho tinh toan nhu sau:

Hiéu Suét co cau: p=0,8
Ti sd truyén: =10
Duong kinh culi: Ri=0,7m

Gia tdc cyc dai khi nang: 0,5(m/s?) Boi s ctia hé thdng rang roc(u): 2

b. Phu tai tinh khi ndng tdi
Momen truc dong co khi co6 tai.

v GFGIR (3.1)
JTAE/ A

Trong do:

- G: la trong lugng cua tai trong.

- Go: 14 trong lwong cua bo 1y tai

-R¢: 1a ban kinh tang nang
-u: 14 bdi s6 ctia hé théng rong roc
- Me: 13 hiéu suat ca co cau
- i: 1a ti sb truyén

L z.r?.R.N

uV,

(3.2)

Trong do:
Vi - 13 téc d6 nang tai
n- 1a tbc do quay cua dong co
Trong cac cong thirc trén, hiéu suit 1. 1y bang dinh muc khi tai bang dinh muec.
+ Ung vdi céc tai trong khac dinh mirc, 1 xac dinh theo hé s6 mang tai:

R _G+G (3.3)
P G, +G,,

cdm

+Cong suat dong co can thiét d€ nang vat:
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" 1000,

+ Khi néng khong tai:

Gy-R (3.5)

M, =2
g,

no

+ Cong suat dong co phat ra khi nang khong tai:
_ G (3.6)
" 1000,

C. Phu téirtinh khi ha tdi.
Co hai ché do ha tai:

Ha dong luc
Ha ham
Ha dong luc thuc hién khi tai trong nhé. Khi d6 momen do tai trong gay
ra khong du dé théng ma sat trong co cau. May dién lam viéc & ché do dong co.
Ha ham thuc hién khi ha tai trong 16n. Khi d6, momen do tai trong gay ra
rat 16n. May dién phai lam viéc ¢ ché d6 ham dé gitr cho tai trong ha véi toc do
6n dinh ( ha khéng c6 gia tdc ).
Goi momen trén truc dong co do tai trong gay ra khong co ton that 1a M thi:

, - ot OR (37)

t

Nén khi ha tai trong, ning luong duoc truyén tir phia tai trong sang co cau
truyén dong:

M, =M, +AM =M, .7, (3.8)

Trong do:
My : momen trén truc dong co khi ha tai.
AM : ton that momen trong co cdu truyén dong.
nh: hiu sut co cau khi ha tai.
Néu M; > AM : haham
M; < AM : ha dong luc
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Coi ton that trong co cau nang ha khi nang tai va ha tai 1a nhu nhau thi:

AM :&_Mt:Mt'(i_l) (3.9)
c 7.
Do do6:
M, =M, ~M, (D =M, a-2) = &+ OR (3.10)

7

c C

So sanh (2.1.9) va (2.1.10) ta c6:
=2-—
)
Pbi véi nhitng tai trong twong ddi 16n (ne > 0,5 ), ta cd nn >0, My > 0.
Piéu nay c6 nghia 1a momen dong co nguoc chidu véi momen phu tai. Pong co
lam viéc & ché do ha ham. Khi tai trong twong d6i nho (1 <0,5 ) thi nn < 0, M

<0, momen dong co cung chi€u véi momen phu tai. Pong co lam viéc & ché do

ha dong luc.
Momen ha khong tai:
Mho=G°'B‘ [z_iJ (3.10)
ui 7.
Do d6 cong suat dong co khi ha c6 tai va khong tai:
p-GtO ) 1, (3.11)
1000 7,
G,. 1
ho :#(‘)/(;(2_77_) (3'12)

d. Chon so bo cdng suat dong co.

- Xay dung biéu d6 phu tai tinh.
Khi nang tai: v, = 14,5m/ph = 0,242m/s
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_(G+Gg ).Rt_(100000+2100).0,7

M : = 4204.1NM
u.ine 2.10.0,85
+Qo ).V, 100000+2100).0.242
n:(Q Qo)-Vn _ ( ) = 291 KW
) 1000.7¢ 1000.0,85
H¢ s6 mang tai:
Q 2100 4 o06kw)

T Q,+G,.  2100+100000

0.9 e [
)//ET— 0.85
0.8 0.8
/ 0.75
0.7
% 0,65
0.6 0.85
0.8
0,75
0.7
0.4
[// - 0.65
0,2 T+G,
0 02 0.4 0.6 0.8 I Gu+G,

Hinh 2.2: Quan h¢ phu thugc 7. theo tai trong.
Dua vao dudng dic tinh quan hé gitta hé sé mang tai va hiéu suat (hinh
3.2), ta co:
n.=0,31
Khi nang khong tai:

_ Qo Vn _ 2100.0,242

Mo = 1000.n, ~  1000.0,31 = L6kKW
Thoi gian nang khi khong tai :
t N8 on79s)
v, 0,242

Vay thoi gian lam viée:
Tw=2. 24,79=49,58(s)
+ D0 thi phu tai
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Hinh 2.3 D6 th; phuy tdi.
e. Chon dong co dién.
Cong suat tinh khi nang vat bang trong tai dyoc xac dinh:
Theo cong thuc:

_ Q% (3.12)
60.1000.7

Vi m hiéu suat ctia co ciu bao gdm :
N ="Np-Nt-no = 0,85.
np=0,96 hiéu suat pa ling.
ne= 0,95 hiéu suit tang.
no = 0,94 hiéu suat ciia bo truyén co ké ca khop néi,voi gia thiét bo
truyén duoc ché tao thanh hop giam téc hai cip banh rang tru.

N QVy 100000.0,242
Vay : Po=— =

© 10007, 1000.0,85 = 28.5KW

Tir cac s6 lidu trén ta chon duoc dong co IE2-180L-4, Motor dién 3 pha
30 kw 1400 vong cua thuong hiéu Minh Motor.
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DONG CO DIEN 3 PHA

Hinh 2.4: Bong co pa lang

Thong s6 k¥ thuat dong co nhu sau:

Théng s6 ky thuit dong co
Cong suit 30kw
S6 pha 3 pha
Dién ap 380/440V
Tén sb 50Hz
S cuc 2 pole
Sb vong 1400 vong/ phut

f. Tinh va chon phanh.

Phanh dung dé ham hodc diéu chinh tdc dd co ciu, triét tiéu duoc dong
nang cua cac khdi luong chuyén dong tinh tién va chuyén dong quay. Tét ca cac
co cdu may truc déu phai dung thiét bi phanh ham, nhét 13 cic co ciu lam viée
van tc cao. Ma trong d6 sy an toan trong qua trinh ning ha déu phu thudc vao

hé thong phanh, do d6 co ciu nang clia cau truc phai trang bi thiét bi phanh ham
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dé dam bao d6 an toan. Qua trinh phanh dugc thuc hi¢n béng cach dua vao co
cau lyc can phy dudi dang ma sat nay sinh ra momen phanh.
Phanh dugc dung c6 thé ¢6 nhiéu loai: phanh dai, phanh mdt ma, phanh hai ma,
phanh 4p truc, phanh ly tdm vv.... c6 thé phanh thudng dong hodc thuong mo, &
day ta chon phanh hai ma loai phanh thuong déng va duoc b tri trén truc dong
co. vi nhirng 1y do sau :

Loai phanh nay c6 kich thudc nhé ngon hon cac loai phanh khac.

Luc phanh tac dung ddi xung 1én truc dat phanh.

Dam bao dong mé nhip nhang gitta cdc ma phanh v61 banh phanh nén do
an toan s& cao hon cho co ciu nang khi lam vié€c vaéi tai trong 16n.

Phanh thuong déng 1am viéc an toan hon phanh thuong ma, khi c6 su c6
xay ra thi phanh van dong vat nang o tu thé treo, khong bi ro1 dot ngot.
bat phanh trén tryc dong co thi mémen phanh nho hon & cac vi tri khac, do do
kich thuéc, trong luong ctia phanh s& nho hon va tinh an toan ciing cao hon. dé
chon phanh lam vi¢c ¢6 hiéu qué va an toan ta dya vao gia tri momen phanh yéu
cau Mpn. momen phanh cua co cau nang duogc xac dinh tur diéu kién gilt vat nang
treo O trang thai tinh v6i hé s6 an toan n.

Mph=n. Mi< [Mp]

Trong d6 : n hé sd an toan cta phanh, phy thudc vao ché do 1am viéc doi
v6i ché d6 1am viéc nhe :n=1,5; trung binh n = 1,75; nangn =2 ; rat nang n =
2,5.

Phanh dugc dat trén truc dong co nén:
Momen phanh dugc tinh

_nQyDy7 _1751021000,4165087 _ 400 nm
2.4l 2.2.325

ph

Trong d6 n hiéu suat co ciu nang
n=1,75 hé s6 an toan
Do. dudng kinh tang tinh dén tam cap.

Qo: trong tai va trong lugng bd phan.
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Dua vao diéu kién (2.2.16)ta chon loai phanh, tuy nhién khong nén chon
loai phanh c6 momen phanh danh nghia 16n hon momen phanh yéu cau nhiéu
qua vi nhu vy sé& tai trong dong 1én co ciu khi phanh.

Qua Viéc phan tich tinh todn & trén, ta chon loai phanh ma di¢n xoay
chiéu, ky hiéu TKT-300 dam bao moémen phanh danh nghia vira dung
Mpr,=500Nm
2.2. Tinh todn cong suat dong co cho truyén dong xe con.

a. So' d60 din dong co cau.

o e
1IN

Hinh 2.5: So' d6 ddn dgng xe con

Céc s6 liéu ban dau:
Trong tai: Q=100000N.
Trong lugng xe con ké ca bd phan mang vat: Go=40000N.
Van toc di chuyén xe: v,=15m/ph; 5m/ph.
b. Dong co dién.

Luc can tinh chuyén dong ctia xe con gom c6 luc can W do ma sat va luc
can do do déc duong ray.
Luc can do ma sat tinh theo cong thurc:

2ut+fd
u+f :140000.2.0,3+0,02.70
Dpx

Wi =(Q +Qo) =1120N
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Trong do:

U=0,3; £=0,02 hé sb ma sat lan va truot.

d=70 duong kinh ngdng truc.
Luc can do do ddc dudng ray dat trén cau : Wo=a(Q+Go)
Trong do:
o= 0,002 d6 déc duong ray.

W,=0,002(100000+40000)= 280N.

Luc can gié bo qua do cau truc 1am viéc trong nha thi van toc gié khong
dang keé:
Tong luc can tinh:

Wi=ki.W1+ W, +W3=2,05.1120+280+0=2580 N.

ki = 2,05 : hé sd tinh dén ma sat thanh banh.
Cong suit tinh yéu cau dbi voi dong co theo cdng thirc:

_ We¢Vy 258003

Pe= 1000.7, ~ 1000.0,85

= 0.9KW

Tuong g voi ché do 1am viéc cua co ciu la trung binh CD25% so bo
chon dong co dién.
Ky hi¢u MT11-6
Cong suét danh dinh : Pg:=2,2 Kw.
S6 vong quay danh nghia : nge= 885v/ph
Hé s qua tai:

M =2,3

Mémen v6 lang : (GiD?)= 2,7 N/mmz.mln
Khoi lugng vo lang: mg.=90Kg.
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Hinh 2.6: Dong co dién xe con

Thong s6 ky thuit dong co
Cong suat 2,2kw
S6 pha 3 pha
bién ap 380/440V
Tan s6 50Hz
Sb cuc 4 pole
S6 vong 1000 vong/ phut

2.3. Tinh toan cong suit dong co cho truyén dong xe to.

a. So dé din dpng co ciu xe to.
Céc s liéu ban dau:
Trong tai: Q=100000N.
Trong luong xe con ké ca bod phan mang vat nang: Go=40000N.
Trong luong cau ké ca co cau di truyén cau: G:=123000N.
Van toc di chuyén xe: V.=70m/ph.
Ché d6 1am viéc cla co cau trung binh.
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e | i

Hinh 2.7: So' d6 ddn dong xe to.

b. Chon dong co cho xe to.
- Xac dinh luc can chuyén dong.
W= ke W1i- Wo+ W5
Trong d6: ki=2,2 1a hé can do ma sat thanh banh vao ray.
- Luc can do ma sat tinh theo cong thtrc :

W, = (G, -G) 21+ 1.4 _ 163000-+100000).

2.0,8+0,02.90 _1960N
10

nbx
Trong d6: u=0,8 13 hé s6 ma sat lin va £=0,015 1a hé s6 ma sat truot
- Luc can do do doc dudng ray xac dinh theo cong thurc:

W,=a(Go+Q)= 0,001(163000+100000)=263 N
Trong d6: 0=0,001 1a d6 ddc duong ray
- Tong luc can tinh chuyén dong theo cong thirc:
W= ke Wi- Wo+Ws=2,4.1260+263=3290N
Cong suat tinh yéu cau dbi véi dong co theo cong thirc

W V, 3290.1,2
PL= ——= = 4.6KW
1000.7¢ 1000.0,85

Tuong Umg voi ché do 1am viéc cta co cu la trung binh CP25% so bd
chon dong co dién.
Ky hi¢u MT12-6

Cong suit danh dinh : Ng:=5.5 Kw.
SO vong quay danh nghia : ngc= 940v/ph
Hé s6 qua tai:

M =2,39

min
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Mémen v6 lang : (GiDi?)= 4,1 N/mm?.
Khoi lugng vo lang: mg.=140Kkg.
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CHUONG 3 LUA CHON THIET BI PIEN , SO PO MACH VA
NGUYEN LY HOAT PONG CUA CAU TRUC

3.1Chon bién tan
3.1.1Khai niém vé bién tan

Bién tan — inverter hay con duoc goi 1a bd bién d6i tan sb Variable Frequency
Drive, VFD la mdt thiét bi diéu chinh toc do quay cua dong co dién xoay chiéu
thong qua viéc thay doi tan s6 ngudn dién cip cho dong co . Vi thé ma bién tan
con c6 mot tén goi khac 1a bo diéu chinh toc do dong co Variable Speed Drive,
VSD .

Ngoai ra, dién ap cip cho dong co ctia bién tan ciing thay d6i theo tan s nén

bién tan d6i khi con duge goi 1a bd bién ddi dién ap tan sb Variable Voltage
Variable Frequency Drive, VVVFD .

(Cong suat dién
tan %0 hnor

Cong suat dién

tan s bien doi

Dong co xoay chicu

Bién tin Cong suat co

1540
1y

0/ Chuyen doi cong suat

> Chuyen do1 cong suat

it >
Bang dieu kluen

Anh minh hoa céu tao bién tan
3.1.2 Huwéng dan chon bién tan cho ddng co theo tii thuc té
Viéc chon lya bién tan theo tai 1a mot viéc rat quan trong . Viéc dau tién 12 ban

phai xac dinh duoc loai tai cia may moc 1a loai nao : Tai nhe hay tai nang , tai
trung binh va ché do van hanh 1a ngan han hay dai han .
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— Tai dugc xac dinh nang hay nhe chu yéu dua vao kinh nghiém cta ngudi van
hanh may méc

— Ché d6 van hanh ciing quyét dinh rat 16n dén viéc chon lya bién tan .

— Ché do ngan han: bién tan diéu khién dong co tang tdc, giam tdc, chay / dung
hodc dao chiéu quay lién tuc doi hoi ché do nay can chon loai bién tan c6 kha
nang chiu qua tai cao , dé tan nhiét 16n .

— Ché @6 dai han : Thuong dit tbe d6 ¢ dinh roi chay ludn hodc it thay doi
trong qua trinh van hanh Néu ban chon dung loai bién tan can st dung thi hé
thong s€ lam viéc 6n dinh hon, bén hon va dac biét 1a tiét kiém chi phi dau tu.

— Mot bd bién tan tai nang c6 gia cao hon 30% so vdi loai bién tan tai nhe va tai
thuong.

* Trong thuc té, dé giam tai trong cho hé thong va giam cong suat Motor ciing
nhu blen tan nguoi ta thuong gan thém cac bo truyén dong ( con dugc goi 1 hop
giam tdc, ho s6 ) vai ty s6 truyén cao . Khi d6 moment tai ngd ra s& ty 1¢ nghich
voi toe do .

3.1.3 Chon theo kha ning tai chinh

Hién tai trén thi truong co rat nhiéu mau mady tuy theo cau tao , cong nghé dicu
khién , hang san xuat ma c6 gia thanh chénh 1éch nhau tuong doi .

Néu ban 1a doanh nghiép c6 kha nang vé tai chinh thi viéc lua chon cac bo bién
tan co thiét ké vé cong nghé diéu khién thong minh la lya chon tot nhat .

Nguoc lai trén thi truong hién nay cling c6 cac san pham bién tan chuyén dung
va bién tan mini danh cho cac ca nhan hodac doanh nghi¢p nhé mudn st dung
tich hop bién tan vai cac thiét bi khac trong san xuat .

3.1.4 Chen theo thong s6 k¥ thuat , phwong thire diéu khién nha dau tw yéu
cau

Néu hé théng khong yéu cau gt gao vé do chinh x4c , moment tai thi ban nén
chon nhimg loai may bién tan ré tién mot chat , it chic nang cao cap va lay cong
suat dong co 1a mirc thap trung binh .

— Trong truong hop cong viée yéu cau phai c6 mét s tinh ning cao cip chang
han tbc do , moment tai khong doi thi ban phai can cur vao tai dap ung dé lya
chon . Co nhu’ng truong hop phai chon cong suét cua bién tan vuot 1,5 1an cong
suat dong co va dong co nay cling phai la loai dac biét ( Vector motor ).

bac biét vi yéu cau stre cang va tinh déng bo vé toe do cua dong co trong nhiing

day chuyén loai nay nén mot s6 dong co ludn 1am viéc & ché do ngan han | lién
tuc .
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— Néu k¥ thuat diéu khién yéu cau cao cap chang han tir PLC , HMI xudng may
bién tan thi phai nghi dén cac option board diéu khién chung va phai st dung
truyén thong RS485 — Giao thuc nay cé toc do truyén cuc ky cao va khoang
cach 1én dén 1km chiéu dai .

Piéu luu y ntra 1a khi lya chon nén thong nhat mot hé diéu khién , mot chuan
giao thirc , néu c¢6 qua nhiéu chuan va giao thirc s€ phtrc tap va gay ra nhiéu 16i
khong klem soat trong qua trinh két ni .

3.1.5 Tém lai khi chon bién tan ta can heu y téi nhitng diém sau :

— Dua vao kha ning tai chinh . Néu sé tién khong thanh van dé ta nén tan cua
cac hang co6 thuong hiéu nhu : bién tan Mitsubishi, bién tan Schneider, bién tan
ABB...dé dam bao tot nhat cac yéu cau v€ bao hanh , ché d0 cham séc¢ ho tro
khach hang tot.

— Chon diing theo thong s6 k¥ thuat ma khach hang yéu cau .

— Chon diing theo phuong thirc , k¥ thuat diéu khién dé dap ung cac yéu cau hé
thong dat ra.

— Pap tng duogc su thuan tién nhét cho nguoi lap trinh khi 1ap trinh diéu khién .

— V& cong suat bién tan nén chon cao hon cong suat dong co de phong phong
truong hop qua tai va phai luon nghi dén cac bo loc cho bién tan ciing nhu ché
d6 Regenerator dé chon dién trd xa cho pht hop .

Chon bién tan hing Yakawa va nhirng thong so cai dat

, , o GIA TRI
HAM SO | CHUC NANG Y NGHIA CAI PAT MAC
PINH

0: V/F (Cho dong co IM)
Phuong phép diéu | 1: V/F + Card PG
khién 2: OLV (Vector vong ho)
3: CLV (Vector vong kin)
1110: Reset mac dinh nguoi
dung
2220: Reset mic dinh ché do 2
A1-03 | Reset vé mic dinh [day 0
3330: Reset mic dinh ché do 3
day
5550: it lai oPE04
0: Pit tan s6 trén ban phim
Lua chon cai d3t tan | 1: Dt tan sb béng tin hiéu
s6 analog
ngoai

Al1-02

b1-01
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2: Dit tan sb bang truyén thong

3: Card tuy chon

4: Pau vao dang xung

0: Lénh chay trén ban phim

bién tan

b1-02 Lua chon 1énh chay | 1: Lénh chay cong tac ngoai 1

2: Lénh chay qua truyén thong

3: Option Card
C1-01 | Thoi gian ting toc | Cai dat thoi gian ting toc (s) 10
C1-02 | Thoi gian giam toc | Cai dat thoi gian giam tc (s) 10

Z +n ... | 0: Ché d0 tai nang (HD

C6-01 | Lua chon ché do tai 1 Ché dé e tﬁuc‘)’gn (g (N)D) 1
d1-01 | Tansb toc do 1 Dai cai dit 0~150Hz 50
d1-02 | Tan sb toc do 2 Dai cai dit 0~150Hz 0
d1-03 | Tan sb toc do 3 Dai cai dit 0~150Hz 0
d1-04 | Tan sb toc do 4 Dai cai dit 0~150Hz 0
d1-05 | Tansb téc d6 5 Dai cai dit 0~150Hz 0
d1-06 | Tan sb toc d6 6 Dai cai dit 0~150Hz 0
d1-07 | Tan sb toc do 7 Dai cai dit 0~150Hz 0
d1-08 | Tan so toc do 8 Dai cai dit 0~150Hz 0
d1-09 | Tan sb toc do 9 Dai cai dat 0~150Hz 0
d1-10 | Tans6 toc do 10 Dai cai dat 0~150Hz 0
d1-11 | Tansb toc do 11 Dai cai dit 0~150Hz 0
d1-12 | Tansb toc do 12 Dai cai dit 0~150Hz 0
d1-13 | Tans6 toc do 13 Dai cai dat 0~150Hz 0
d1-14 | Tansb toc do 14 Dai cai dat 0~150Hz 0
d1-15 | Tansb toc do 15 Dai cai dat 0~150Hz 0
d1-16 | Tansb toc do 16 Dai cai dit 0~150Hz 0
d1-17 | Tans6 JOG Dai cai dit 0~150Hz 6
d2-01 | Gi6i han tan s6 trén | Dai cai dat 0.0 ~ 110.0% 100.0%
d2-02 | Gi6i han tan s6 dué6i| Dai cai dat 0.0 ~ 110.0% 100.0%
H1-01 thuc nang dau vao |y 44, oF 40
H1-02 Sghu’c nang dau vao | 4¢, g 41
H1-03 Sgh“’c nang dauvao | o 44 oF 24
H1-04 Sih“’c nang dauvao | o 44 oF 14
H1-05 Sghu’c nang dau vao 0 dén OF 3
H1-06 | Chirc ning dau vao | 0 dén 9F 4
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S6
Chtrc nang dau vao X
H1-07 7 0 dén 9F
Churc nang dau vao X
H1-08 S8 0 dén 9F
gy || Chumiig 0 dén 192
ra M1, M2
Churc nang dau X
H2-02 0 dén 192
ra M3, M4
Churc nang dau X
H2-03 0 dén 192
ra M5, M6
- Bang cai dat chirc nang dau vao:

Setting Function Page Setting Function Page
0 3-Wire Sequence 95 20 to 2F |External Fault 100
1 LOCAL/REMOTE Selection 95 30 PID Integral Reset 101
2 External Reference 1/2 Selection 96 31 PID Integral Hold 101
3 Multi-Step Speed Reference 1 32 Multi-Step Speed Reference 4 101
4 Multi-Step Speed Reference 2 96 34 PID Soft Starter Cancel 101
5 Multi-Step Speed Reference 3 35 PID Input Level Selection 101
6 Jog reference Selection 96 40 Forward Run Command (2-Wire sequence)

7 Accel/Decel Time Selection 1 96 41 Reverse Run Command (2-Wire sequence) —
8 Baseblock Command (N.O.) 9% 42 Run Command (2-Wire sequence 2) 102
9 Baseblock Command (N.C.) 43 FWD/REV Command (2-Wire sequence 2)
A Accel/Decel Ramp Hold 96 44 Offset Frequency 1
B Drive Overheat Alarm (oH2) 97 45 Offset Frequency 2 102
C Analog Terminal Input Selection 97 46 Offset Frequency 3
D PG Encoder Disable 97 47 Node Setup 102
E ASR integral reset 97 60 DC Injection Braking Command 102
F Through Mode 97 61 External Speed Search Command 1 102
10 Up Command 97 62 External Speed Search Command 2 102
11 Down Command 63 Field Weakening 102
12 Forward Jog 98 65 KEB Ride-Thru 1 (N.C.) 102
13 Reverse Jog 66 KEB Ride-Thru 1 (N.O.)
14 Fault Reset 98 67 Communications Test Mode 102
15 Fast Stop (N.O.) 98 6A Drive Enabled 103
16 Motor 2 Selection 99 71 Speed/Torque Control Switch 103
17 Fast Stop (N.C.) 98 72 Zero Servo 103
18 Timer Function Input 99 75 Up 2 Command 103
19 PID Disable 100 76 Down 2 Command
1A Accel/Decel Time Selection 2 100 77 ASR Gain Switch 104
1B Program Lockout 100 78 External Torque Reference Polarity Inversion 104
1E Reference Sample Hold 100

- Bang cai dat chirc nang dau ra:
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(6 Frequency Reference Loss 108 2K Maintenance Period 112
E Fault 108 30 During Torque Limit 112
F Through Mode 108 31 During Speed Limit 112
10 Minor Fault 109 39 During Speed Limit in Torque Control 112
11 Fault Reset Command Active 109 33 Zero Servo Complete 112
12 Timer Output 109 37 During Frequency Output 112
13 Speed Agree 2 109 38 Drive Enabled 113
14 User-Set Speed Agree 2 109 39 Watt Hour Pulse Output 113
15 Frequency Detection 3 110 3C LOCAL/REMOTE Status 113
16 Frequency Detection 4 110 3D During Speed Search 113
17 Torque Detection 1 (N.C.) 108 3E PID Feedback Low 113
18 Torque Detection 2 (N.O.) 3F PID Feedback High 113
19 Torque Detection 2 (N.C.) 108 4A During KEB Operation 113
1A During Reverse 111 4C During Fast Stop 113
1B During Baseblock (N.C.) 111 4D oH Pre-Alarm Time Limit 113
1C Motor 2 Selection 111 60 Internal Cooling Fan Alarm 113
1D During regeneration 111 90 DriveWorksEZ Digital Output 1
1E Restart Enabled 111 91 DriveWorksEZ Digital Output 2 113
1F Motor Overload Alarm (oL1) 112 92 DriveWorksEZ Digital Output 3
20 Drive Overheat Pre-Alarm (oH) 112 100 to 192 | Functions 0 to 92 with Inverse Output 113

3.2 Lwa chon thiét bi

-
Yask CIMR- EE
awa iy
Xe con 2.2 L100| 2.2kw | LT4A00 Ei .
0 06FAC | I\
i
Yask CIMR- | '
awa iy
Xe lon 5 L.100 55| LT4A00 Eg w
0 15FAC | A
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Yask CIMR-
Nang awa
22 1100 22 | LT4A00
ha
0 45AAC
STT | Tén thiét | Hinh anh Thong s6 ki thuat | SO luong
bi
1 | Vo Kich thudc ta dién | 2
ti dién « Dai: 800
* Rong: 600
* Sau: 250
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Aptomat
téng 3P

ABN103c 150A -
Aptomat LS
MCCB 3P 150A
22kA

Nha san xuat: LS
Industrial Systems
Ma san

pham: ABN103c
150A

Mo ta: Aptomat
LS MCCB 3 pha,
dong dinh mtrc
150A, dong cit
ngan mach 22KkA.
ABN103c 150A
dung dé kiém soat,
bdo v¢ qua tai va
ngan mach.

1

3 Aptomat

Xe con

3p

MCCB LS 3P
20A 22KA (
ABS53c)

4 Aptomat

xe 16n

3p

ABN53c 30A -
Aptomat LS
MCCB 3P 30A
18kA

Nha san xuét: LS
Industrial Systems
Ma san

pham: ABN53c
30A

Mo ta: Aptomat
LS MCCB 3 pha,
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dong dinh mirc
15A, dong cat ngin
mach 18kA.
ABN53c 15A dung
dé kiém soat, bao
vé qua tai va ngan
mach.

Aptomat
1P khién

* SO ddi cuc: 1P +
N

« Dong ngan mach:
4.5KA

* Dong dinh muc:
Te 3A - 63
* Dién ap lam viéc:
240 ~ 450VAC
« Nha san xuét:
Mitsubishi Electric
« Xuit xu: Nhat

Ban

Cau chi

* DBién 4p: 500V

* Dong max: 25A

« Cau chi 25A ¢
kich

|| thudc

nho 10x38mm.
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7

Contacte
.

nguon

MC-150a -
Contactor LS -
Khoi @ong tir LS
3P 150A

Nha san xuét: LS
Industrial Systems
Ma san

pham: MC-150a
Mo ta: Contactor
LS - Khéi dong tir
LS 3 pha, dong
dinh mtrc 150A.
MC-150a cbng
sudt 75kW, tiép
diém phu 2a2b.

Pén bao
pha tu

dién

* Kich thuéce: phi
22

« bign dp: 220
VAC

*Dong tiéu thy nho
hon:

20mA

« Tudi tho: Trén
100.000

210 sang lién tuc

Mang

nhua

e Chiéu cao va

chiéu rong: 45x45

12
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10 Cong suat (W)
200W
Quang thong (Lm)
150Im/w
Kich thuéce
(DxRxC)
400mmx220mm C
hup dén 500mm
11 | Cap det Day cap dién det
didu cau truc shentai
7 loai 12Cx1,5 mm?
khién
12 | Cau 25
dau
diéu
khién
va dong
luc
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13 | Bién
tr& bién

tan

14 | B diéu
khién

to xa

Nguon cap 380V
Black (den) T1

Brown (nau) T2

£ | Orange (cam) T3
.\ — |Red ( d6 ) T4 «

START”

Yellow (vang ) T5
«Up

Green (xanh 18)
T6 “ DOWN”

Bule (xanh
dwong)T7 “EAST”
Purple ( tim ) T8 *
WEST ”

Grey ( xdm ) T9 “
SOUTH ”

White ( tring )
T10 “NORTH”
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15 | Bao vé SKU:PMR-440N7 |1
mat pha | Hang san  xuat:
Schneider
14 |Role | A% \ SKU:LY2NAC220 | 12
trung /240
gian Hang san xuat:
Omron

Dién 3 pha la dong dién cao thé duoc tng dung cho viéc truyén tai cac thiét bi
san xudt cong nghiép va dé tinh dugc tiét dién day dan dién 3 pha ta can sir dung
cong thure sau:

P=+/3Ualgcosp  CO6 cosp= 0.8 Ug=380V
1=S.J
o I:1a cudong do dong dién. Pon vi tinh bang A.

« S:1atiét dién cua day dan. Pon vi tinh mm?2.
o J: 12 mat d6 cua dong dién cho phép chay qua. J=6 A/mm?

, A Tiet
A So Cong
Stt Tén , Idm dién Chon cap
lugng xuat
mm?
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1 | Mdc nang
ha

1

22 KW

41 A

10

Cap det dién 3
pha 4

161 TVVB 4C
X 10 mm?2

2 Xe con

2.2 KW

5.6 A

1.5

Cap det dién 3
pha 4

16i CXV-
TVVB 4C x
1,5 mm2

3 Xe 16n

9.5 KW

24A

Cap det dién 3
pha 4

16i TVVB 4C
X 2,5 mm2

4 | Bong den

0.8 KW

4.5A

1.0

Day dién
Cadivi VCmd
2x0.75-0,6/1k

3.3 Nguyén Iy va so' @6 mach ciia hé thong ciu truc

3.3.1 Mach nguon dau vao va diéu khién xe l6n
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3P AC 380V Bl Vel ¢
S0H=
¥ gt g MCS 3P 10A i
1 1 13 B i
u L2 L3 L1
MCCB 3t>¥ \E oy 2 T
225AT \ Y b 5 i
L——C_-_)—ﬁ 2
MCCB 3P RN =
“
Rl R Us u = .
N s | . o vi i)llc],mmchn}en
s L B S T W 1 3~/ 30v75 KW
— 5
T
i T AT 1
= b . e ;
CTT3P = E RSt W YSKAWA2IKW v Bic: Di chuyén
2004 I xelon
cuiEEOv\ \ @ w2 3~/ ssovi7sEW
MC-: Céngtacto 3 pha I
T
MCB 6A,2P
380V
BA380V/220V
400VA
20V v
N
—0
220V o
Ngudn 220V
124VDC/6A
———————————————————————— P4 N4
3 3 ]
TU DIEU KHIEN XE LON | s 13
|

3.1 Mach diéu khién ti di€n nguon va xe 16n

Trong ban vé tu diéu khién xe 16n cau truc chia lam hai phan chinh :

3.3.2 Mach diéu khién nguén cho hé théng cdu truc :
Atomat tong

Dén bao pha

Ro le bao vé mét pha

Cong tic to 3 pha

Mach diéu khién xe lom

Atomat xe 16n

Cong tic to 3 pha cho dong co phanh
Pong co phanh , dong co xe di chuyén
Bién tan cho dong co di chuyén

Role trung gian

3.3.3 Nguyén Iy hoat dong cho ti diéu khién

D061 vai cau truc nang ha khong cabin chon h¢ thong diéu khién tir xa
Vo1 diéu khién tir xa

Nguon diéu khién toan bj cau truc
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1 1 L1 @Ll

D6 &n Tét nghiép

L1 1.2 L3
L2
L1 L2 L3 ® :
B 3P =
* *
SAF \=“\’&“=l\ &
SAT
R [PRM-44]
— & :
BAOVE
» 1k S M_-iTP]LL|_
- Tl mcUgc L
PHA

L11 Lal L3l

PEM-4+
1T RS T 3T
- - L-IJ' 7 -H-_’E

‘T3P

ﬂ_ﬁ i 4
IF:EE’UV‘\ \

s
=
T

C-: Congtacto 3 pha T
W W W
R S T

3.2 Mach dién nguén téng ctia cau truc
Khi 4n nut start (T4) cta bo diéu khién trxa = cudén hut CTT3P hdt
cong tic to tong déng lai cung cap dién 3 pha cho toan hé thong cau truc

An stop khoi ngudn mat cat dién toan bod cau truc
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3.3.4 Nguyén Iy xe lén cdu truc

MCS 3P 10A X

@
£l
XE LON

ucc 3P FEE J :
te
] 5 L R U M Byc: Di charyen
— \.s_il S - AN 1 /! xe lon
~_u T ne ) A it 3~/ 3s0VI7SKW
A2 O
B
I o [ YSKAWA2RW v M ﬂ’clgn’i cEwen
/1 xe
1t L 3~/ 380V 75KW
— ‘:" :
]
[ ]
]
|

3.3 Mach dién xe 16n cau truc
Chon bd doi nit bam cho diéu khién xe 16n chay dao chiéu
Bule (xanh duong)T7 “EAST”
Purple (tim ) T8 “ WEST ”
Ta thdy duoc nit an ctia bd diéu khién tir xa cho nguodn diéu khién 1a 220V AC
. Trong bién tan nguodn diéu khién sir dung ngudn 24V DC vi thé khi thiét ké
mach can c6 thém role trung gian tranh gay su ¢ khi sta chira hodc khi su c6 vé
dién tranh gay hong thiét bi dung nguén DC
Khi bam nat T7 cta diéu khién tir xa cap dién cho ro le trung gian T1 dong cap
tin hiéu ngudn DC cua tiép diém SW cua bién tan sang tiép diém S1 , dong thoi
khi bAm T7 cép ngudn cho cudn hut MC5 hut cip ngudn dong co Brake (phanh)
,co cau phanh mo ra bién tan chay vé phia phai
Khi badm nut T8 cia diéu khién tir xa cip dién cho ro le trung gian L dong cap
tin hiéu ngudn DC cta tiép diém SW cta bién tan sang tiép diém S2 , dong thoi
khi bam T8 cap ngudn cho cudn hit MC5 hut cip ngudn dong co Brake (phanh)
,c0 cdu phanh mo ra bién tan chay vé phia trai

3.3.5 Mach diéu khién xe con va méc néng ha
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MC1 3@ 10A

AL

ﬁ 4
UL |

s soman
¥ L M Ve DI Seyin
v e L& con
o e ~3 3~/ sevnsxm
TERAWAS VI TEW
e D eyl
- M)
Ol 3= ISNVILE KW
%
52

10 AR R 8 B

=
~194
O 5 - NMANCG - A
MNCCB 3P
1500 e
.
5 ::“ i 9 P M\ ove NANG <At
< L”‘ ~ . - 3~ IS0V IO KW
pT
-
o pachlapos L YSKAWA
W el Hxw
-
B:
o=
3=
b=,
i
E TU TREN XE CON 1

3.4 Mach diéu khién ti dién sb 2

Doi voi dieu khién xe con
Chon

Grey ( xam ) T9 “ SOUTH ”
White ( tring ) T10 “NORTH”

Khi bam nat T9 cta diéu khién tir xa cap dién cho ro le trung gian T1 dong cap
tin hiéu ngudn DC cta tiép diém SW cia bién tan sang tiép diém S1 , dong thoi
khi bam T9 cép ngudn cho cudn hit MC5 hut cip ngudn dong co Brake (phanh)
,co cdu phanh mé ra bién tan chay vé phia trudc

Khi bam nat T10 cua diéu khién tir xa cap dién cho ro le trung gian L dong cap
tin hiéu ngudn DC cia tiép diém SW ciia bién tan sang tiép diém S2 , dong thoi
khi bdm T10 cip ngudn cho cuén hut MC5 hat cip ngudn dong co Brake
(phanh) ,co cdu phanh mo ra bién tan chay vé phia sau

Nguon diéu khién moc nang ha

Yellow ( vang ) T5 “UP ”
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Green (xanh 14) T6 “ DOWN”
Khi bdm nat T5 cta diéu khién tir xa cip dién cho ro le trung gian T1 déng cap
tin hiéu ngudn DC cia tiép diém SW cuia bién tan sang tiép diém S1 , dong thoi
khi bAm T5 cép ngudn cho cudn hit MC5 hut cip ngudn dong co Brake (phanh)
,co cdu phanh mé ra bién tdn chay moc 1én trén
Khi bAdm nut T6 cta diéu khién tir xa cAp dién cho ro le trung gian L dong cap
tin hiéu ngudn DC cua tiép diém SW ctia bién tan sang tiép diém S2 , dong thoi
khi bam T6 cap ngudn cho cudn hit MC5 hut cip ngudn dong co Brake (phanh)
,co cdu phanh mé ra bién tan chay méc xudng
Lip dit tii dién cho cdu truc

Vi ta dién duoc chia lam 2 tu dién chinh

Tu dién 1 1a hé théng khéi nguén téng, cac thiét bi bao vé hé théng dién cho

cau truc va hé thong dién xe 1on

3P AC 380V B e §
50H=
i 11 1 MCS 3P 10A i
1| L B i
u 2} L1
MCCB 3t>¥ N 2 XELGN
48 e 2
2e5A ,—-7:‘:‘::)—1 2 ﬁ
it 1
MccB 30 FEIN =
75A “
SRl R Us u .
X Bic: Di chuyéa
P N s|*LLIK | - M) seim
ui ey P! N1 T W L} 3~/ 3s0vi7sEW
L r
1'—}_—'
CTT3P [V e | ¥YSKAWA2KW = M ) Bk Dichusén
2004 e lon
cukEEDv\ \ E L] 3~/ 3sov175 KW
MC-: Céngtacto 3 pha I
T
MCB 6A,2P
380V
BA3BOV/220V
400VA
20V
—
220V o
Nguén 220V
PAVDCI6A
———————————————————————— P4 N4
s 3 )
TU DIEU KHIEN XE LON | R 13
1

3.5 So' dd mach dién ti 1 cau truc

Tu dién 2 gém hé théng dién xe con va hé théng dién nang ha
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__MC1 3° 104
- Ak
s
v ] Xh oo
[ov— 4
=
MCCE 3P 27 z
=l .
o ¥ v Ve Di sain
- = e, v o2 M
= L @' K > 3~ ;:;\“;ls n
Lo [ vsawasvioEw
-
- b M) s
= . ] 3~ ) ssovnsxw
[ o
. =
~l18A
C L ~ ™ rmaxs) NANG-4a
—~— ey
MNCCB 3P
1500 -
E t: E ot e M Ve NANG - HA L
< ' N " - 3~ IS0V IO KW
2
o
e ¥ YSKAWA
I ,L: Hxw
-
5
-
[ &
e
i TU TREN XE CON 1

3.6 So d0 hé thong dién tu 2 cau truc
Vi tri ldp tii dién
Ta dién 1 1ap c¢6 dinh trén truc dAm ngang cau truc

T dién 2 lap c6 dinh trén bé mat co cau cua xe con
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bé két ndi tu dién 1 voi tu dién 2 cling nhu voi cac dong co cua cau truc khi ma
xe con di chuyén lién tuc thi can hé thong dan dong cap dién dé di chuyén lién
tuc dong thoi véi su di chuyén cta xe con khi cau truc hoat dong

Hé thong dan dong gdm cd

Con lan vtra c6 chtrc nang di chuyén vira dé nang do cap dién

Hinh 3.7 Con lan treo cap dién

Ray dan dong
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Hinh 3.8 Ray din dong cau tryc
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N/

Hinh 3.9 Hé théng treo cap dan hudng
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D6 &n Tét nghiép Trurong Bai hoc Quan Iy va Céng nghé Hdi Phong

PHAN KET LUAN

Sau khi thwe hién xong dé tai em thiy minh git hai dwoc nhirng két qua sau

C6 kién thtrc nhat dinh vé tinh todn thiét ké trang bi dién cho may cong
nghiép
Trang b1 thém cho minh nhiing kién thuc vé nghién ctru , thuc hi€én mdt dé tai
khoa hoc
Lya chon dong co diéu khién xe cu truc , xe con , co cAu nang ha , co cAu
h&m phanh , bang bao vé
Luya chon dugc mach trang bi dién cho cau truc
Uu nhuoe diém
Uu diém - Pa tinh toan dugc dong co , trang bi dién
cho ciu truc mét cach tdi wu
- Nhuoc diém - Do thoi gian , kién thirc c6 han va tinh thuc té con it
nén viéc thiét ké gap khong it kho khan vi vay cac phuong an cho d6 an
chua hoan toan toi wu
Em xin chan thanh cam on thiy gido Th.S Pd Anh Diing di hudng dan va gitp

dd em hoan thanh d6 an nay. P6 chinh 1a nhiing kién thirc co ban gitip em hoan
thanh nhiém vu t6t nghiép va 1a nén tang cho cong viéc clia em sau nay.
Em xin chan thanh cdm on !
Hai Phong, ngay.....thang ..... nam 2023
Sinh vién

Nguyén Thanh Manh
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TAI LIEU THAM KHAO

1 Gido trinh trang bi dién Nguyén Vin Chat
2 Trang bi dién , dién tir my cong nghiép dung chung Vi Quang Hoi

3 trang bi dién ty dong hoa cau truc can truc Bui Quéc Khanh
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