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LOI NOI PAU

Trong nhitng nim dau thé ki 21, nén cong nghiép Viét Nam da co
nhitng chuyén bién manh mé& vé khoa hoc cong nghé. Do 1a két qua ciia mbi
giao luu kinh té ngdy cang rong rii va su chuyén giao cong nghé tién tién tir
céc nudc phat trién. Cac nganh cong nghiép san xuat dang dimg trudc van hoi
ma&i véi trach nhiém hét strc ning né can phai déi méi va tiép thu cac cong
nghé méi gép phan ning cao ning suit lao dong, diy manh céng nghiép hién
dai hoa dét nudc, tién t6i hoi nhap ngang bang véi cac nude trong khu vuc
cling nhu trén thé giéi.

Trong cong cudc cong nghiép héa — hién dai héa dat nude thi khoa hoc
vat lidu kim loai n6i chung va nén cong nghiép thép ndi riéng c6 mot vi tri
quan trong trong nén kinh té cua dat nuée, do éng thép 1a vat liéu khong thé
thiéu trong nganh céng nghiép cé vai tro quyét dinh t6i su nghiép cong
nghiép hoéa — hién dai héa dat nudc, nén phat trién nhanh nganh thép 1a yéu
cau khach quan, cip bach va y nghia chién luoc.

Sau khi hoan thanh cong viéc hoc tap tai truong va qua thoi gian
nghién ctru tai liéu em da tim hiéu di sau nghién ctu cong doan doa dau 6ng
ciia nha may can 6ng thép Viét Nam VINAPIPE va em duoc giao dé tai:
“Trang bi dién — dién tr diy chuyén san xuit éng thép nha may VINAPIPE
, di sau nghién ctru cai hoan hé thong diéu khién cong doan doa dau ong”.

Duéi sy hudng dan tin tinh cta co gido ThS. Tran Thi Phuong Théo va cac



thay co trong khoa, su gitip d& ctia ban bé d gitip em hoan thién ban dd an tét
nghiép nay.
Noi dung d6 an gdm c6 3 chuong:
e Chuong 1: Gi6i thiéu vé nha may can 6ng thép Vinapipe
e Chuong 2: Trang bi dién - dién tir day chuyén can ong thép Vinapipe

e Chuong 3: Trang bi di¢n - dién tir cong doan doa dau 6ng



CHUONG 1.

GIOI THIEU VE CONG TY ONG THEP VINAPIPE

1.1. TOM TAT LICH SU PHAT TRIEN CUA CONG TY
1.1.1. Lich sir hinh thanh

Puoc sy dong ¥ cua thi tudéng chinh phi va bd ké hoach va dau tu.
Thang 2 nam 1993 cong ty lién doanh chuyén san xuat 6ng thép dau tién cua
Viét Nam tai thanh phd Hai Phong duogc cap gidy phép thanh 1ap.

Cong ty 6ng thép Vinapipe lién doanh véi cac ddi tac chinh 1a: Tong
cong ty thép Viét Nam, tip doan thép SEAN, tap doan thép POSCO véi von
phép dinh 14 10.000.000 USD. Sau mét thoi gian khan truong xay dung dugc
su giup d& ctia cac nganh cac cap co lién quan cong véi su nd luc ctia doi ngii
can bd cong nhan vién lap rap. Thang 10 nim 1994 Cong ty 6ng thép
VINAPIPE lam 1& chinh thirc khanh thanh.

La mot cong ty chuyén san xuat Ong thép den, 6ng ma véi hai day
chuyén tao 6ng co cong nghé hién dai, cac thiét bi nhap ngoai hoan toan tir
cac nudc co tiéng trén thé giéi nhu: Nhat, Phap, Pic, Han Quéc. Ching loai
6ng ma cong ty san xuat dap img dugc moi nhu cau trén thi truong voi chat
luong cao. Ngoai viéc san Xuét phuc vu cong trinh dan dung, cong ty con san
xuat dng phuc vu cho cic dudng éng dan dau, dan khi, dng c6 dudng kinh tir
1/2” dén 4” chiu ap luc cao. Myc tiéu san xuat cta cong ty phan dau dat san
luong trén 30.000 tin/ndm, va cho dén nay cong ty lap thém duoc mot day
chuyén chuyén chay 6ng nho hon 1/2”. Tién t6i cong ty dang du kién lap dat
mot day chuyén chay ong trén 47, dé phuc vu nhu cau ctia khach hang ngay
cang cao.

Sau hon 16 nam hoat dong ké tir ngay cong ty chinh thirc khanh thanh,
cong ty da san xuat kinh doanh dat san luong 40.000 tin/nim vé&i doanh thu
150 ty dong/ nam. V&i nhimg két qua dat duge kha quan cta cong ty trong



nhitng nim qua d& gép phan khong nho vao sy nghiép dbi méi kinh té, khoa
hoc k¥ thuat Viét Nam noi chung va Hai Phong néi riéng. Bén canh mdt co
ché thi trudng canh tranh cong ty van san xuat kinh doanh dat hiéu qua cao

dimg viing trén thi truong.

S B i T NAM

1®." IINPIPE

Hinh 1.1: Cong ty ong thép VINAPIPE



1.1.2. Churc nang cac phong ban trong cong ty
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Hinh 1.2: So db t6 chirc cong ty 6ng thép VINAPIPE



1. Téng giam dbc: 12 ngudi dimg dau Cong ty, chiu trach nhiém trude nha
nude vé kinh doanh va viéc thue hién céc chi tiéu phap 1énh, thuc hién
nghiém chinh cac ché do chinh sach vé tai chinh. Nim ving tinh hinh
san xudt kinh doanh cua cong ty, truc tiép chi dao cac phé téng giam
dbc 1am dung chirc ning va nhiém vy ctia minh.

2. Pho tong giam ddc: chiu trach nhiém trudc giam ddc vé lap ké hoach va
kinh doanh, cham lo doi séng ctia can bd cong nhan vién.

3. Chuc nang cua cac phong ban trong cong ty

+ Phong tong hop: lam tham muu cho tong giam ddc vé van dé
chinh sach ché d6 lwong véi can bo cong nhan vién va cac linh
vuc phat trién san xuét kinh doanh cua cong ty véi ché do chinh
sach nha nudc. Chiu trach nhiém tham muu vé cong tac quan ly
kinh té bao gdm: nghién ctru va t6 chirc tinh toan, kiém tra, bao
cdo vé viée sir dung tai san, vat tu tién von.

+ Phong kinh doanh: 1a phong tham muu cho tong giam déc vé
nhitg cong tac hoat dong kinh té, cudc phi hang hoa, t6 chirc
thuc hién cong tac phat trién thi truong, t6 chuc thuc hién cong
tac tiép thi va dé xuat bién phap kinh doanh.

+ Phong san xuét: chiu trach nhiém vé 1ap ké hoach san xuét, diéu

dong nhan sy. Bam bao chat lugng hang héa san xuat ra.

1.2. HE THONG CUNG CAP PIEN
1.2.1. Giéi thiéu vé tram cung cip dién

cong ty 6ng thép VINAPIPE duoc cip ngudn tir ludi dién thanh phd.
Cong ty dién lyc Hai Phong cap ngudn cho cong ty 6ng thép VINAPIPE tir
tram dién An Lac v6i ngudn 36 kV dwa vé nha may. Ngudn nay duoc dua qua
cau dao cach ly va bo phan do ludng (TU, TI), trude bd phan do luong co van

chéng sét.
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Hinh 1.3: So d6 cung cip dién nha may.

Nha may c6 mot tram dién gém c6 1 may bién ap dung dé ha ap tir cao
thé xubng trung thé va 3 may bién 4p dung dé ha ap tir trung thé xudng ha thé.
Vi tri dit tram bién 4p O tAm giita nha may va dit ngay bén canh xudng.

Tram bién 4p cta nha may gdm:
e 1 may bién 4p dung dé ha ap tir 36 kV xudng 3,3 kV, t6 dau day Y / A,
S = 3000 kVA. Nguon 36 kV dua téi may bién 4p nay qua mot may cat
(MC1), truéc may cat 1a cac thiét bi do luong va bao vé. May bién ap

nay cap dién téi cac ta HF, ML, UT.



Hinh1.4: May bién ap chinh

e 1 may bién ap dung dé ha ap tir 3,3 kV xudng 0,38 kV, t6 ddu day A/ Y,
S = 2000 kVA cip cho tu TR-HF. Ngudn 3.3 kV dua qua ta HF (bao gdm
cac thiét bi do luong va bao vé), qua may cat MC2 dwa téi may bién 4p ha
ap tir 3,3 kV xudng 0,38 kV. Pau ra ciia may bién 4p duoc dau 1én thanh
cai qua may cit ACB1 dung trong tu LVD-HF1 dé cip cho ti han cao tan
HF1 cua day chuyén tao ng FMI va qua may ciat ACB2 trong ti LVD-
HF2 dé cap cho ti han cao tin HF2 cua ddy chuyén tao 6ng FM2.

e 1 may bién ap dung dé ha ap tir 3.3 kV xubng 0,38 kV, t6 ddu day A/ Y,
S = 1000 kVA cip cho ti TR-ML. Ngudn 3,3 kV dua qua td ML (bao gdm
cac thiét bi do luong va bao vé), qua may cat dua t6i may bién ap ha ap tur
3,3 kV xudng 0,38 kV. Pau ra ciia may bién ap duoc dau lén thanh cai, tir
thanh céi dua téi aptomat MCCBI trong ti LVD-ML380V. Pau ra cta
MCCBI dua t6i:

+ Aptomat MCCB11 (600A) cap ngudn cho may cét phdi (Slitter).



+

Aptomat MCCB12 (600A) cap ngudn cho 2 diy chuyén tao dng (tu
Forming 2”, Forming 4”).

Aptomat MCCB13 (600A) cip ngudn cho 2 may nén khi.

Aptomat MCCB14 (500A) cip ngudén cho may nin thing
(Straghtner) va may doa mit dau dng (Face 27, 4”).

Aptomat MCCB15 (125A) cip ngudn cho t6 dién va Boiler.

e 1 may bién ap dung ha ap tir 3.3 kV xudng 0,22 kV, t6 ddu day A/ Y,
S = 1000KVA cép cho to TR — UT. Ngudn 3,3 KV dua qua tia UT (

trong ta nay dung céac thiét bi do ludng va bao vé ) qua may cit cap

cho may bién ap ha 4p tir 3,3 KV xudng 0,22 KV, du ra ciia may bién

ap dua lén thanh cai, tr thanh cai qua aptomat MCCB?2 trong ti LVD —
PM220, aptomat MCCB3 trong tt LVD — GA.
Pau ra ctia aptomat MCCB2 chtra trong ti LVD — PM220V dua qua:

+

+

Aptomat MCCB21 ( 120A — 225A ) céap cho to dién (Electric room).
Aptomat MCCB22 — 400A cap dién cho bd phan xir Iy nudc thai,
bom nudc khu vue ma.

Aptomat MCCB23 ( 125A — 225A ) cép dién cho cau.

Aptomat MCCB24 ( 125A —225A ) cap dién cho han co dong.
Aptomat MCCB25 ( 125A — 225A ) cap dién cho bom nudc 1am méat
cho han cao tan, may nén khi, may bom dung dich lam mat dng.
Aptomat MCCB26 ( 125A — 225A ) cép dién cho khu vuc van
phong.

Aptomat MCCB27 ( 125A — 225A ) cap dién cho dén chiéu sang

quanh nha may.

Pau ra cia aptomat MCCB3 chira trong ti LVD — GA cip cho:

+

Aptomat MCCB3.1 ( 300A — 400A ) cdp cho bom nudc cia day

chuyén tao ong.
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Aptomat MCCB3.2 ( 500A — 600A ) cip cho day chuyén ma.
Aptomat MCCB3.3 ( 200A — 225A ) cip cho ngudn ic quy.
Aptomat MCCB3.4 ( 400A ) cip ngudn cho loc bui.

Aptomat MCCB3.5 ( 225A ) cip ngudn cho diy chuyén thir ap luc.
Aptomat MCCB3.6 ( 400A ) cap ngudn ANTI-POLLUTIO.

+ o+ o+ o+ o+

Aptomat MCCB3.7 ( 400A ) cap ngudn cho chiéu sang bién quang
cao VPS.

+

Hinh 1.5: Cac may bién ap phu

Trong cac ta 36KV, HF, UT, ML déu co déng hd do dong dién, do cos ¢,
do cong sut, déng hd do KW/h va céc thiét bj bao vé nhu céc role bao vé
dién ap cao, dién ap thép, bao v¢ pha tram dat, bao vé qué dong, bao vé dong

cham dat, bao vé so léch dong cho may bién ap, bao vé€ qua nhiét.

Ngoai ra nhd may con c¢6 1 mdy phat dién du phong co coéng suét
125KVA, 100 KW, tan sd 50 Hz, 3 pha dé cap dién chiéu sang va cho day
chuyén ma.

1.2.2. Quy trinh san xuat
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La mot cong ty kién doanh chuyén san xuit kinh doanh cac loai dng

den, 6ng ma c6 duong kinh tr 2 dén 4” chi€u dai theo ti€u chuan

6000mm. Ngoai ra cong ty con san xuat cac loai 6ng c6 canh vuong.

So dd day chuyén cong nghé san xuit 6ng ciia cong ty:

Day chuyén .| Maydoa bong goi
B tao ong »”| dauongl [
FM1
Ong den
Phoi thép May gét May nén Thorap ||
phoi thang > luc -
Day c}}uyén May doa
—»  tao ong »|  dau ong 2
FM2 . ,
Ong trang
Kho dé Dong goi In mac My ma Béxuly |

ong

A

A

Hinh 1.6: Quy trinh san xuat

Nhiém vu cua cac khau chinh trong day chuyén cong nghé can ong:

e May cat phoi: do ¢ Viét Nam chua c6 nha may san xuat ra cac cudn

phoi dé phuc vu cho viéc tao 6ng, vi thé cong ty VINAPIPE phai

mua cac cudn phoi nhap tir cac nuéc Han Quoc, Nhat Ban, Thai Lan.

Cuon phoi duoc dua vao may cit dé cat thanh cac dai nho theo moi

loai ong.

Day chuyén tao 6ng (FM1, FM2): sau khi phoi qua mdy ct tao thanh

cac dai phoi, thi timg dai phéi nay duoc dua vao day chuyén tao ong.

Trong qua trinh nay phoi dugc dua vao lién tuc vira tao 6ng vira nan

tron va han hai mép 6ng bang phuong phap han cao tan. Sau dé 6ng

dugc cat theo chiéu dai quy dinh.
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May doa nhin dau dng: khi dng vira tao ra, hai dau cua dng co ba via
& hai bén sinh ra trong qua trinh cit, vi viy may doa phai lam viéc dé
lam mat bavia.

M4y nin thing: tit ca cac loai dng tron sau khi tao dng va doa nhén
mit dau duoc dwa vao may nin thang dé nan thang éng.

May thir ap luc: do dic diém yéu cau cia 6ng thép do cong ty san
XuAt phai c6 do bén va chiu ap luc cao do vay can khau thu ap luc
sau khau nin thang. Bién phap thir 4p luc bang phuong phap bom ép,
nuée duge dua vao dng véi ap sudt 53kg/cm®. Muc dich dé kiém tra

xem Ong ¢o bi ro va bi buc dudng han hay khong.

Xt Iy: Sau khi éng dugc thir ap luc xong mot phan éng den dugc dua
xubng b phan dong goi dé ban hang theo ké hoach san xuét cua
phong kinh doanh, con lai duoc dua vao xir Iy qua cac bé xir 1y dé
1am 6ng sach khong bi gi sit bam.

May ma: Sau khi ong dugc xir Iy xong dugc trai déu trén san roi
duoc dua xudng budng siy kho, qua budng siy khé 6ng duoc dua
dan xudng bé ma rdi vot 18n thoi bt kém bam vao bé mit ngoai va
trong dng, sau d6 duoc dua qua bé 1am mat.

Madéy phun mac: Sau khi ma xong tu bé lam mat ra, éng dugc chay
tudn ty qua may phun méac nho hé théng biang tai. May phun mac s&
phun khi ¢ 6ng chay qua.

Pong goi: Khi phun mac xong, éng duoc chuyén vé khu vuc dong
g6i. Cong viée dong goi ¢ day 1a tuy timg loai dng ma nguoi ta dong

g0i theo s6 ong da quy dinh trong bo.
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CHUONG 2.

TRANG BI PIEN-PIEN TU DAY CHUYEN CAN ONG
THEP VINAPIPE

2.1. THONG SO KY THUAT CAC CONG POAN TRONG DAY
CHUYEN
2.1.1. May cit phdi
Do ¢ Viét Nam chua c6 nha mdy san xuat ra cac cudn phdi dé

phuc vu cho viéc tao 6ng, vi thé cong ty VINAPIPE phai mua cac cudn
phoi nhap tir cac nudc Han Quéc, Nhat Ban, Thai Lan. Cudn phoi dugc
dua vao may cat dé cat thanh cac giai nho theo mdi loai 6ng. Phoi s&
dugc dua vao mot tang trong duoc truyén dong boi dong co dé giir
cudn phoi khoi bi réi. Sau d6 phoi s& duge dua qua hé théng dao cat va
cudi cung phoi duge gan vao tang trong cua dong co cudn phdi. Khi do
chi con dong co cudn phoi hoat dong. Cac dong co khac sé dugc tach
khoi hé thdng truyén dong. Pong co quan phoi s& chay va kéo theo tat
ca cac co cdu con lai. Sau khi cit xong phoi s& dugc ddy ra ngoai nho
mot xilanh thuy luc.

* Pong co dua phoi vao: c¢6 nhiém vu di chuyén ban xe dé dua cudn phoi

vao tang d& phoi.

P=22kW
U=380V
lim = 5,8 A
Nam = 1410 vong/phut
f =50 hz.
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* Pdng co quay tang phodi: c6 nhi€ém vu chinh 1a quay tang d& phoi theo hai
chiéu, quay theo chiéu thudn thi dwa dau phéi tién 1én phia trudc, quay
theo chiéu ngugc thi quan lai cudn phoi.

P=5,5kW
U=380V

lim = 11,4 A

Ngm = 1440 vong/phut
f =50 hz.

* Dong co quay Roll: dung dé quay hai qua Roll trén va dudi, khi dau cudn
phoi tién téi day thi qua Roll trén ha xubéng va hai qua Roll quay theo
chiéu nguoc nhau dé kéo dau phdi tién Ién.

P=75kW
U=380V

lim = 15,8 A

Ngm = 1449 vong/phat
f =50 hz.

* Pong co quay dao cit: dung dé quay hai truc dao cit phdi ban dau. Khi
phoi dugc dua vao dan dao cat thi dong co ndy quay hai truc dao dé cat
phoi thanh nhimg dai phoi. Khi dai phoi nay dugce quan lén tang d& phoi
thi lic nay dong co quay dao cat duoc loai ra.

P =22 kW
U=380V
lim = 48 A
N4m = 975 vong/phit
f =50 hz.
* Pong co di chuyén try do dao: nhi¢ém vu chinh cia dong co 1a di chuyén

tru d& hai truc dao cit, dong co nay duoc st dung khi ngudi van hanh thay

15



d6i khoang cach dao cit phdi. Khi can thay thé dao cat phoi thi dong co
nay kéo try ra va ngudi van hanh co thé dé dang thao tac thay dao cat.
P=0,75 kW
U=380V
lim = 2,7 A
Nam = 1447 vong/phut
f =50 hz.
* Dong co quay ning ha dao cit: dung dé nang dao cit 1én khi nguoi van
hanh thay dao cit va ha dao cit xudng khi thay xong.
P=0,75 kW
U=380V
lim = 2.7 A
Ngm = 1447 vong/phat
f =50 hz.
* Pong co bom dau sé 1: dung dé bom dau cho céc xilanh, pittong & khu
vue tir dao cét do lai.
P=11kWwW
U=380V
lim =242 A
Ngm = 970 vong/phuit
f =50 hz
*+ Pong co bom dau s 2: dung dé bom dau cho hé thong tir dao cit tro 1én.
P=11kWwW
U=380V
lim =242 A
Ngm = 970 vong/phuit
f =50 hz
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* Pong co quin mép phdi bén phai: dong co nay c6 nhiém vu cudén mép
phoi thira bén phai khi cudn phdi duge cat ra thanh nhiéu dai khac nhau
(day 1a dau thira mép bén phai cudn phoi).

P=75kW

U=380V

lim = 159 A

Ngm = 1450 vong/phut

f =50 hz

Dai diéu chinh tc d6 VS: 150-1500 vong/phtit.

* Pong co quan mép phdi bén trai: dong co nay c6 nhiém vu cubn mép phoi
thira bén tréi khi cudn phdi dugc cit ra thanh nhiéu ddi khic nhau (day 1a
dau thira mép bén trai cudn phoi).

P=75kW

U=380V

lim = 159 A

N4m = 1450 vong/phat

f =50 hz

Dai diéu chinh toc d6 VS: 150-1500 vong/phut.

* Pdng co dua phodi ra: dong co cd nhiém vu di chuyén ban xe do phoi, khi
cudn phdi dugc cit ra thanh nhiéu dai phéi khac nhau va duoc tang quan
quan lai thi nguoi van hanh day ban xe va di chuyén phoi ra ngoai.

P=22kW
U=380V
lim = 5,8 A
Nam = 1410 vong/phut
f=50hz
* Dong co quin phodi: day 1a dong co vira lam nhiém vu quay tang quan dé

quén lai cac dai phoi vira kéo dai phoi qua dao cit phoi.
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P =110 kW
U=380V
lim = 274 A
Nam = 600/1900 vong/phut
f =50 hz
Ur=150 V
lF=125A
* Quat g16 lam mat:
P=3,7kW
U=380V
lim = 6,9 A
N4m = 2896 vong/phut
f =50 hz.
2.1.2. Day chuyén tao 6ng (FM1,FM2)

Sau khi phoi qua may cét tao thanh cac dai phdi, thi timg dai phoi
nay dugc dua vao day chuyén tao dng. Trong qua trinh nay phédi duoc dua
vao lién tuc vira tao 6ng vira nin tron va han hai mép éng bang phuong
phap han cao tan. Sau d6 dng duoc cit theo chiéu dai quy dinh.

*+ Pong co Forming: ddy 1a dong co dién 1 chiéu c6 nhiém vy truyén dong 7
qua Roll trén va 7 qua Roll dudi thong qua hop sé dé tao thanh dng. Ngoai
ra con c6 cac qua Roll ¢ hai bén c6 truc c6 dinh.

P=75kwW

Up, =440V

Ngm = 1150/2000 vong/phut
le=7A

U =150 V

I, =186 A
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Hinh 2.1: 7 qua Roll trén va 7 qua Roll dud.

* Pong co Sizing: diy 1a dong co dién 1 chiéu, thong qua hop sd truyén
dong 3 qua Roll trén va 3 qua Roll dudi dé nin 6ng tron déu.
P = 75kW
Up, = 440V
Nam = 1150/2000 vong/phut
=7
U =150 V
I, = 186A

Han cao tan dung dé han 2 mép 6ng. Nguoi ta dung phuong phép han cao
tan véi tan sd dao dong tir 0 + 350 Hz.

Diém han nhu mot may bién ap. Cudn thir cp la 6ng chay trén day chuyén
va vong han 1a cudn so cép, 161 sét 1a 1 thanh Ferit non co6 kha nang chiu nhiét
cao. Pau thanh c6 gin mot ludi dao dé bao mép han bén trong. Nudc 1am mat
chay xuyén qua thanh Ferit, néu khéng c6 nudc 1am mat thi thanh nay sé& bi
chdy. Vong han 1a dng ddng c6 dudng kinh 10 mm duoc boc nhira bén ngoai.
Dong han phu thudc vao toc do can, dng dong ctia vong han c6 nudce 1am mat
bén trong. Ngoai ra con c6 dao bao mép ngoai. Khi han xong dng dugc dua

qua dan lam mat bang dung dich.
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Hinh 2.2: Han cao tan.

bong co quat gio FM :

P=0,75 kW

U=380V

lim=15A

N4m = 2850 vong/phat
bdng co quat gi6 SZ :

P=15kW

U=440V

lim = 3,4 A

Nam = 2840 vong/phut
Pong co quay ludi dao cat éng: day 1a dong co roto 1dng séc khai dong

YA
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Hinh 2.3: Pong co quay ludi dao cit dng.

P=3,7kwW
U=380V
lim =72 A
Nam = 2955 vong/phut
* Pong co di chuyén hop dung phoi:
P=15kwW
U=380V
lim = 6,5 A
Nam = 1745 vong/phut
* Pong co quan mép phoi han:
P=0,75 kW
U=380V
lim = 2,3 A
Nam = 1410 vong/phut
* Pong co quay tang do phoi:
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P=3,7kw
U=380V
lim = 9,7 A
Nam = 950 vong/phat

* Pong co bom nudc dung dich lam mat:

P=3,7kW
U=380V
lim = 9,7 A

Ngm = 1410 vong/phut
2.1.3. May doa nhiin dau dng
Khi dng vira tao ra, hai dau cta dng cé bavia sinh ra trong qua

trinh cat vi vady may doa phai [am viéc dé doa nhan dau ong.

Hinh 2.4: My doa dau ong.
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* Pong co VS truyén dong truc chinh dau dao sb 1: ddy 1a dong co chinh
ding dé quay truc dao, dau phia VS truyén dong hop sb va tir hop sb nay
truyén dong voi truc dao doa.

P=75kW

U=380V

lim = 159 A

Ngm = 1450 vong/phut

f =50 hz.

Dai diéu chinh tc d6 VS: 150-1500 vong/phtit.

* Pong co VS truyén dong truc chinh dau dao sb 2: day 1a dong co chinh
ding dé quay truc dao, dau phia VS truyén dong hop sb va tir hop sb nay
truyén dong voéi truc dao doa.

P=75kW

U=380V

lim = 159 A

N4m = 1450 vong/phat

f =50 hz.

Dai diéu chinh toc d6 VS: 150-1500 vong/phut.

* Pong co bom dau: c6 nhiém vu 1a cung cp dau cho cac pittong va xilanh.

P=75kW
U=380V

lim = 15,9 A

N4m = 880 vong/phut
f =50 hz.

* Pdng co Xép dau 6ng $6 1: dong co c6 nhiém vu truyén dong to1 cac bod
phan dé xép cac dau dng cho thang hang v&i nhau trude khi cho vao doa.
Khi doa thi truc ctia dau doa tinh tién theo mot duong théng nhét dinh va

mdt khoang cach tién nhét dinh, vi thé dau ng duoc xép cho thiang va &
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mét vi tri nhat dinh dé khi dua vao doa thi dau tién cta dao an vao 6ng la
mot luong nhat dinh tranh khong cho dau dao dn qué nhiéu hodc qua it.

P=15kW

U=380V

lin=4 A

Ngm = 1410 vong/phut

f =50 hz.
DPong co xép dau dng sb 2: dong co c6 nhiém vu truyén dong t6i cac bd
phan dé xép cac dau dng cho thang hang véi nhau trude khi cho vao doa.
Khi doa thi truc ctia dau doa tinh tién theo mot duong thrflng nhét dinh va
mot khoang cach tién nhat dinh, vi thé dau ng duoc xép cho thang va ¢
mot vi tri nhat dinh dé khi dua vao doa thi dau tién ctia dao an vao éng la
mot luong nhat dinh tranh khong cho dau dao dn qué nhiéu hodc qua it.

P=15kW

U=380V

lin=4 A

Ngm = 1410 vong/phat

f =50 hz.
Pong co quay bing tai s 1: dong co chi 1am nhiém vu quay dan Roll dé
véan chuyén ong sau khi da doa xong.

P=22kW

U=380V

lim = 3,7 A

N4m = 1430 vong/phat

f =50 hz.
Pong co quay bang tai sd 2: dong co chi 1am nhiém vu quay dan Roll dé
véan chuyén ong sau khi d3 doa xong.

P=22kW
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U =380 V vong/phut
lim = 3,7 A
Nam = 1430
f=50 hz.
* Pong co quat gio: dong co quay quat gid dé 1am mat dau.
P=40W
U=220V
f =50 hz.
2.1.4. M4y nin thing
Tat ca cac loai dng tron sau khi tao 6ng va doa nhin mit dau

dugc dua vao may nan thang dé nan lai cho thang.

Fw

=~
g 1

Hinh 2.5: M4y nan thang.
* Pong co bang tai dau vao: nhiém vy chinh cua dong co 1a quay bang tai dé

van chuyén ong dua vao dan Roll ndn ong.

P=22KkW
U=380V
Idm: 5,8A

Nam = 1410 vong/phut
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f =50 hz.
Déi diéu chinh téc do VS: 150-1500 vong/phit.
* Dong co bing tai dau ra: nhiém vu chinh cua dong co 13 quay bing tai va
véan chuyén 6ng di khi 6ng di nin xong.
P=22kW
U=380V
lim = 5,8 A
Ngm = 1410 vong/phat
f =50 hz.
Dai diéu chinh tdc 6 VS: 150-1500 vong/phdt.
* Pong co quay Roll trén: c6 nhiém vu quay 3 qua Roll trén, tc do quay
duoc thay dbi thong qua hop s lai véi dong co
P =22 kW
U=380V
lim = 44 A
Ngm = 1474 vong/phat
f =50 hz.
*+ Pong co quay Roll duéi: c6 nhiém vu quay 3 qua Roll dudi, toc d6 quay
duogc thay doi thong qua hop sb lai véi dong co
P =22 kW
U=380V
lim =44 A
Ngm = 1474 vong/phat
f =50 hz.
2.1.5. May thwr ap luc
Do dic diém yéu cau cta ong thép do cong ty san xuat phai co
do bén va chiu ap luc cao do vay can khau thu ap luc sau khau nén

thang. Bién phap thir ap luc bang phuong phap bom ép, nudc duge dua
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vao 6ng voi ap sudt 53kg/cm’®. Muc dich dé kiém tra xem 6ng ¢ bi o

va bi buc duong han hay khong.

Hinh 2.6: Khau thtr ap luc
Thong sb cua cac dong co
Pong co bom nude dung dich: dong co ding dé bom nudc dung dich dé
thir ap luc
P =30 kwW
U=220V
lim = 59,6 A
Ngm = 1450 vong/phat
f=50 hz.
Pong co bom diu tiang ap: dung dé bom dau thay luc cho pittong dé nén
ap sudt dung dich vao trong 10ng dng thtr, thuong 13 véi ap suat 53 kg/cm®.
P=11kW
U=220V
lim =44 A
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Nam = 960 vong/phat
f =50 hz.
* Dong co bom dau cho dau tién: dung dé bom dau thuy luc cho pittong dé
déy bo dau chin 1én dé chin dau 6ng.
P=75kW
U=220V
lim = 27,7 A
Ngm = 1150 vong/phat
f =50 hz.
* Pong co bom dau cho dau cubdi: dung dé bom dau thary luc cho pittong dé
déy bo dau chin cudi dé chin 6ng lai.
P=75kW
U=220V
lim = 27,7 A
Ngm = 1150 vong/phat
f =50 hz.
* Pong co chuyén dan éng: ding dé quay ca dan xich dé dua 6ng khéac vao
thur
P=22kW
U=220V
lim = 10,7 A
Nam = 1410 vong/phut
f =50 hz.
* Pong co xép dau 6ng: & vi tri ndy ngudi ta st dung t6i 4 dong co cong

suat nho dé quay 4 qua Roll.

P=0,4 kW
Uu=220V
lim=2,5A
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Ngm = 33 vOng/phut
f =50 hz.

2.2. THUYET MINH NGUYEN LY HOAT PONG CAC CONG POAN
2.2.1. Nguyén Iy hoat dong ciia cong doan cit phdi.

R R
S S
T T
R T
o\ \ N QEB N
Rl si| 71
R .
KMIF \ \ | IKMIR 3807220
15KVA
IEDCRR
108T3
olene
EUlT3 NFB
i SA
Rel S8 T4
R T
TO CONTROL
POWER

M2 & BRAKE

AC380V.3P.50Hz.5.5KW
INPUT COIL CAR

Hinh 2.7: So 6 mach dong luc cong doan cét phoi

- 1Q1: ap t6 mat cAp ngudn cho dong co xe con.
- IKMIF, IKMIR: tiép diém chinh cta cac cong tic to IKMIF, IKMIR.
- IEOCR: role dién tur bdo v€ qué dong cho dong co 1M1.

- 1M1: dong co xe con mang phoi vao.
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A G% BRAKE M3 @1 BRAKE 3N
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UNCOILER THREE ROLL FEEDEP

Hinh 2.8: So 6 mach dong lyc cong doan cét phoi

- 1Q2, 1Q3, 1Q4 cac ap to mat cap ngudn cho cac dong co 1M2, 1IM3, 1M4.

- 1IKM2F, 1IKM2R, 1KM3F, 1IKM3R, 1KM4B, 1KM4M, 1KM4Y, 1KM4D:
tiép diém chinh cua céc cong tic to 1KM2F, 1KM2R, 1KM3F, 1KM3R,
1KM4B, 1KM4M, 1IKM4Y, 1KMA4D.

- 1IEOCR2, 1EOCR3, 1EOCR4: cac role dién tor bdo vé qua dong cho cac
dong co 1M2, IM3, 1M4.
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AC380V.3P.50Hz.0.75KW SLITER FRAME TRAVERSING OUTPUT COIL CAR
SLITTER LIFTING(UPPER SHAFT)

Hinh 2.9: So ¢6 mach dong luc cong doan cat phoi

- 1Q3, 1Q7: cac ap to mat cAp ngudn cho cac dong co 1M5, IM7.
- 1KMS5F, 1IKMS5R, 1KM7F, IKM7R: tiép diém chinh cta cic cong tic to
1KM5F, 1KM5R, 1KM7F, 1IKMT7R.

- IEOCRS5, 1EOCRT7: céc role dién tir bao vé qua dong cho cac dong co 1M5,
1M7.
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Hinh 2.10: So d6 mach dong luc cong doan cat phoi

- 1Q14, 1Q15: céac 4p t6 mat cho cac dong co 1M 14, 1IM15
- IKM14F, IKMI5F: tiép diém chinh cta cc cong tic to 1KMI14F,
1KM15F.
- 3G3RVA4075V1: bién tan
1. Péng co xe con chuyén phéi vao

Mubn xe chay theo chiéu thuan an 4PB30 thi dau vao 10.2 = 1 => dau
ra Q0.0 = 1, role A0 c6 dién déng tiép diém thuong mé A0 cip ngudn cho
cong tic to 1IKMIF (luc nay tiép diém thuong dong 1KMIR, EOCRI van
dong), tiép diém chinh thuong mé cua cong tic to 1IKMIF (hinh 2.7) dong lai
cap ngudn cho xe chay theo chiéu thuan. Cudi hanh trinh xe cham phai cong

tdc hanh trinh LS1 nén dau vao 10.4 = 1 1am dau ra Q0.0=0, role A0 mat dién
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mo tiép diém thudng md A0 & ban v& 2.2.1 cit ngudn vao cong tic to
1KMI1F, 1am m¢ tiép diém chinh thuong md 1KMIF (hinh 2.7), ngat ngudn
vao dong co lam xe dung lai.

Mudn xe chay theo chiéu ngugc 4n 4PB31 thi dau vao 10.3 = 1 => dau
ra Q0.1 = 1, role Al ¢6 dién déng tiép diém thuong mé cap ngudn cho cong
tic to IKMIR (lac nay tiép diém thuong dong 1KMI1F, EOCR1 van dong),
tiép diém chinh thudng md cia cong tic to IKMIR (hinh 2.7) déng lai céap
ngudn cho xe chay theo chiéu ngugc. Cudi hanh trinh xe cham phai cong tic
hanh trinh LS2 nén dau vao 10.5 = 1 1am dau ra Q0.1=0, role Al mét dién mo
tiép diém thuong mé Al cét ngudn vao cong tic to IKMIR, 1am mé tiép
diém chinh thuong m¢ 1KMIR (hinh 2.7), ngit nguon vao dong co 1am xe
dung lai.
2.Djng co quay tang phoi

Mubn quay tang phoi theo chiéu thuan 4n 4PBL2E thi dau vao 10.6 = 1
=> d4u ra Q0.2 = 1, role A2 c6 dién déng tiép diém thuong md A2 cip ngudn
cho cong tac to 1KM2F (luc nay tiép diém thuong dong 1KM2R, EOCR2 van
dong), tiép diém chinh thudng mé cua cong tic to 1IKM2F (hinh 2.8) déng lai
cip ngudn cho déng co quay theo chiéu thuan.

Mubn quay tang phoi theo chiéu nguoc 4n 4PBL2F thi dau vao 10.7 = 1
=> dau ra Q0.3 = 1, role A3 c6 dién déng tiép diém thuong md A3 cip ngudn
cho cong tac to 1IKM2R (ltc nay tiép diém thuong dong 1KM2F, EOCR2 van
dong), tiép diém chinh thuong mo ciia cong tic to 1KM2R (hinh 2.8) dong lai
cap ngudn cho dong co quay theo chiéu nguoc.

3. Dong quay 3 qua roll

Mudn dong co quay theo chiéu thuan an 4PBLS6 thi dau vao I1.1=1 =>

dau ra Q0.4 = 1, role A4 c6 dién dong tiép diém thudng md A4 cap ngudn

cho cong tic to 1KM3F (ltc nay tiép diém thuong dong 1IKM3R, EOCR3 van
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dong), tiép diém chinh thudng mé cua cong tic to 1IKM3F (hinh 2.8) déng lai
cip ngudn cho déng co quay theo chiéu thuan.

Mubdn dong co quay theo chiéu nguoc 4n 4PBLS7 thi ddu vao 1.2 = 1
=> dau ra Q0.5 = 1, role A5 c6 dién dong tiép diém thudng mé A5 cip ngudn
cho cong tic to 1KM3R (luc nay tiép diém thuong dong 1KM3F, EOCR3 van
dong), tiép diém chinh thuong mé ciia cong tic to 1IKM3R (hinh 2.8) dong lai
cap ngudn cho dong co quay theo chiéu nguoc.

4. Dong co quay lwdi dao

Mudn quay dao theo chiéu thuan 4n SPB5LE thi dau vao 12.0=1 =>dau
ra Q1.0=1, Q1.3=1, role B0,B3 c6 dién dong tiép diém thudng md cta nd cip
nguon cho cong tic to 1KM4M, lam doéng tiép diém chinh thuong mo
1KM4M (hinh 2.8) cép ngudn cho dong co quay theo chiéu thuan va khai
dong & ché d6 sao. Cung lc nay role thoi gian T37 bat dau dém thoi gian, sau
thoi gian khoi dong da dat role thoi gian T37 tac dong dong tiép diém thuong
mo, md tiép diém thuong déng cia nod, 1am dau ra Q1.3=0, Q1.2=1 lam
chuyén ché do 1am viéc cua dong co ¢ ché d6 tam giac.

Mudn quay dao theo chiéu ngugc an SPBSLF thi dau vao 12.1=1 =>dau
ra Q1.1=1, Q1.2=1, role B1, B2 c6 dién déng tiép diém thuong mo ctia nd cip
nguon cho cong tic to 1KM4B, 1am dong tiép diém chinh thuong mé 1KM4B
(hinh 2.8) cép ngudn cho dong co quay theo chiéu nguoc va khoi dong ¢ ché
d6 sao. Cung lac nay role thdi gian T37 bat dau dém thoi gian, sau thoi gian
khoi dong da dit role thoi gian T37 tac dong dong tiép diém thuong md, mo
tiép diém thudng dong cta nd, lam dau ra Q1.3=0, Q1.2=1 lam chuyén ché do
1am viéc cua dong co ¢ ché d6 tam giac.

5. Dong co ning dao, ha dao

Mudn dong co quay theo chiéu ning dao 4n 5PBL5C thi dau vao 12.2 =
1 => dau ra Q1.4 = 1, role B4 c6 dién dong tiép diém thuong mé B4 cap
ngudn cho cong tic to 1KMS5F (lic nay tiép diém thuong dong 1KMSR,
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EOCRS5 van dong), tiép diém chinh thudng mé cua cong tic to IKMSF (hinh
2.9) déng lai cAp ngudn cho dong co quay theo chiéu nang dao 1én.

Mudn dong co quay theo chiéu ha dao 4n 5PBLSD thi dau vao 12.3 = 1
=> dau ra Q1.5 = 1, role B5 c6 dién dong tiép diém thudng mé B5 cip ngudn
cho cong tac to 1IKM5R (ltc nay tiép diém thuong dong 1KM5F, EOCRS van
dong), tiép diém chinh thuong md ciia cong tic to 1IKMS5R (hinh 2.9) dong lai
cap ngudn cho dong co quay theo chiéu ha dao xubng.

6. Péng co xe con chuyén phoi ra

Mudn xe chay theo chiéu thuan 4n 5PBL4A thi dau vao 12.4 = 1 => dau
ra Q1.6 = 1, role B6 c6 dién déng tiép diém thuong md B6 cip ngudn cho
cong tac to 1IKM7F (luc nay tiép diém thuong dong 1IKM7R, EOCR7 van
dong), tiép diém chinh thudng mé cua cong tic to IKM7F (hinh 2.9) déng lai
cap ngudn cho xe chay theo chiéu thuan. Cudi hanh trinh xe cham phai cong
tdc hanh trinh LS23 nén dau vao 12.6 = 1 lam dau ra Q1.6=0, role B6 mat dién
mo tiép diém thuong moé B6 cit ngudn vao cong tic to IKM7F, 1am mo tiép
diém chinh thuong mo 1KM7F (hinh 2.9), ngat ngudn vao dong co lam xe
dung lai.

Mudn xe chay theo chiéu nguoc 4n SPBL4B thi dau vao 2.5 = 1 =>
dau ra Q1.7 = 1, role B7 ¢ dién déng tiép diém thuong md B7 cip ngudn cho
cong tic to 1IKM7R (luc nay tiép diém thuong dong 1IKM7F, EOCR7 van
dong), tiép diém chinh thuong mo ciia cong tic to 1IKM7R (hinh 2.9) dong lai
cap ngudn cho xe chay theo chiéu nguoc. Cudi hanh trinh xe cham phai cong
tac hanh trinh LS22 nén dau vao 12.7 = 1 lam dau ra Q1.7=0, role B7 mét dién
mo tiép diém thuong md B7 cit ngudn vao cong tic to IKM7R , lam md tiép
diém chinh thuong mé 1KM7R (hinh 2.9), ngat ngudn vao dong co lam xe
dung lai.

7. Dong co quin phéi thira
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Mudn quén phdi thira theo chiéu thuan 4n 5PB59 thi dau vao I3.4 = 1
=> dau ra Q2.0 = 1, role CO c6 dién dong tiép diém thuong mé CO cip ngudn
cho cong tic to 1IKM14F (lac nay tiép diém thuong dong 1KM14R, EOCR14
van dong), tiép diém chinh thuong mé cua cong tic to 1KMI14F (hinh 2.10)
dong lai cap ngudn cho dong co quan phoi thira theo chiéu thuan.

Mudn quén phdi thira theo chiéu ngugc 4n SPBL72 thi dau vao 13.0 = 1
=> dau ra Q2.1 = 1, role C1 c6 dién dong tiép diém thuong mo C1 cip ngudn
cho cong tic to 1KM14R (ltc nay tiép diém thuong dong 1KM14F, EOCR14
van dong), tiép diém chinh thudng mé cua cong tic to 1IKM14R (hinh 2.10)
dong lai cap ngudn cho dong co quén phoi thira theo chidu nguoc.

8. Nguon thiiy lyc ning xe phéi vao lén, xuong

Mudn cip nguon thay lyc theo chiéu nng xe 1én an 4PB44 thi dau vao
13.5 =1 => dau ra Q2.4 = 1, role C4 c6 dién dong tiép diém thudng mo C4
cap ngudn cho cudn van SVI1A (luc nay tiép diém thuong doéng SVIB van
dong), cip ngudn thuy lyc theo chiéu nang xe lén.

Mubn cap ngudn thay luc theo chiéu ha xe xudng an 4PB45 thi dau vao
13.6 = 1 =>dau ra Q2.5 = 1, role C5 c6 dién dong tiép diém thuong mé C5
cap ngudn cho cudn van SVIB (ltc nay tiép diém thudng dong SVIA van
dong), cap ngudn thay luc theo chiéu ha xe xudng.

9. Nguon thity lwe mé, dong kep giiv cuén phéi diu vao

Mudn cip ngudn thity luc theo chiéu md kep an 4PBL2C thi dau vao
4.0 = 1 => dau ra Q3.0 = 1, role DO ¢6 dién déng tiép diém thuong mé DO
cap ngudn cho cudn van SV2A (luc ndy tiép diém thuong dong SV2B van
dong), cap ngudn thay e theo chiéu ma kep.

Mubdn cdp ngudn thay luc theo chidu dong kep an 4PBL2D thi dau vao
4.1 =1 => dau ra Q3.1 = 1, role D1 ¢6 dién dong tiép diém thudng mé D1
cap nguodn cho cudén van SV2B (lic nay tiép diém thuong dong SV2A van

dong), cip ngudn thuy luc theo dong kep.
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10. Nguén thiiy lwc Ién, xudng thén tang phéi diu vio

Mudn cap ngudn thity luc theo chiéu 1én 4n 4PB28 thi dau vao 14.6 = 1
=> dau ra Q3.2 = 1, role D2 c6 dién déng tiép diém thuong mé D2 cip ngudn
cho cudn van SV3A (luc nay tiép diém thuong dong SV3B van dong), cip
ngudn thiy lyc theo chiéu 1én. Pén cudi hanh trinh cham phai cong tac hanh
trinh LS8 =>dau vao 5.0 =1 lam cho dau ra Q3.2=0 role D2 mat dién ma tiép
diém thudng mé D2 ngimg cap ngudn cho cudn van SV3A, ngimg cip ngudn
thuy lyc theo chiéu 1én.

Mudn cép ngudn thiy lyc theo chiéu xudng an 4PB29 thi dau vao 14.7
= 1 => dau ra Q3.3 = 1, role D3 c6 dién dong tiép diém thuong mé D3 cap
nguon cho cudn van SV3B (lc nay tiép diém thuong dong SV3A vin dong),
cap ngudn thiy luc theo chiéu xudng.

11. Nguén thity lwc néing, ha con lin giit cuén phéi diu vao

Mubn cap nguon thuy luc theo chiéu ning con lan 1én 4n 4PBL2A thi
dau vao 14.2 = 1 => dau ra Q3.4 = 1, role D4 ¢6 dién dong tiép diém thuong
mo D4 cap ngudn cho cudn van SV4A (luc nay tiép diém thuong dong SV4B
van déng), cap ngudn thuy luc theo chiéu nang 1én. Pén cudi hanh trinh cham
phai cong tic hanh trinh LS6 =>dau vao 14.4 =1 lam cho dau ra Q3.4=0 role
D4 mét dién mo tiép diém thuong md D4 ngimg cip ngudn cho cudn van
SV4A, nglmg cip ngudn thuy luc theo chiéu 1én.

Mubn cip ngudn thity luc theo chiéu ha con lin xubng 4n 4PBL2B thi
dau vao 14.3 = 1 => dau ra Q3.5 = 1, role D5 c6 dién dong tiép diém thuong
md D5 cap ngudn cho cudn van SV4B (ltc nay tiép diém thuong dong SV4A
van déng), cap nguon thuy luc theo chiéu ha con lan xudng.

2.2.2. Nguyén Iy hoat dong ciia cong doan tao dng
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Hinh 2.11: So d6 mach dong luc cong doan tao 6ng

1Q2, 1Q3, 1Q4: cic aptomat cip ngudn cho cac dong co IM1, IM2, 1M3.

EOCR1, EOCR2, EOCR3: cac role dién tr bao v¢ qua dong cho cac dong
co 1M1, 1IM2, 1IM3.

1KM1, 1IKM1D, 1IKM1S, 1KM2, IKM2A, 1KM4, IKMS: tiép diém chinh
cua cac cong tic to 1KM1, IKMI1D, 1KM1S, 1KM2, IKM2A, 1KM4,
1KMS5 cap nguén cho dong co 1M1, 1IM2, IM3 va phanh.

IM1: dong co quay ludi cua

1M2: dong co tua phdi vao long

1M3: dong co mé rong 16ng chira phoi.
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Hinh 2.12: So' dd mach dong lyc cong doan tao 6ng

1Q6, 1Q7: cac aptomat cap ngudn cho cac dong co 1M5, 1M6.

EOCRS, EOCRG6: cac role dién tir bdo vé qua dong cho cac dong co 1M35,
1M6.

1KM8, 1KM9: tiép diém chinh cta cic cong tic to 1KMS8, 1KM9 cap
ngudn cho dong co 1M5, 1M6.

IMS5: dong co bang tai 1.

1M6: dong co bang tai 2.
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Hinh 2.13: So d¢6 mach dong luc cong doan tao ong

1Q8, 1Q9: cac aptomat cip ngudn cho cac dong co IM7, IMS.

EOCR7, EOCRS: cac role dién tir bao v¢ qua dong cho cac dong co 1IM7, 1M8.
1KM11, 1IKMI13F, IKM13R, 1IKMI13A: tiép diém chinh ctia cic cong tic to
1KM11, IKM13F, IKM13R, IKM13A céap ngudn cho dong co IM7, IM8 va
phanh.

1M7: dong co quan phoi thira theo chidu thuan.

1M8: dong co quay tang phoi theo chiéu tién.
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REDUCER

Hinh 2.14: So d¢6 mach dong luc cong doan tao dng

1Q12: aptomat cap ngudn cho cac dong co 1M11.
EOCRI11: role dién tir bao v¢ qué dong cho cac dong co IM11.

1KM18: tiép diém chinh cta cic cong tic to 1IKMI18 cip ngudn cho dong co

1M11.
IM11: dong co bom dung dich lam mat.

R
MO M3 M4 M5 M6
M1 M2
7 1KM1D IKMIS
T1 T1
IKMIS IKMID IKM13F 1KM13R e sve [

1KM1 EOCRS EOCR8 EOCR2 F1
EOCRL
.

M7

leMEA

Hinh 2.15: So d6 mach diéu khién cong doan tao dng
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MO, M1, M2, M3, M4, M5, M6, M7 1a tiép diém thuong mé cua cac role MO,
M1, M2, M3, M4, M5, M6, M7 cua PLC.

1KM1, 1IKM1D, 1KMI1S, 1KM2, 1IKM2A, 1IKM13R, 1KMI3F 1a cic cong tic
to:

T1: role thot gian.

SV6: cudn hut cua van khi.

EOCR1, EOCR2, EOCRS: tiép diém thuong dong cua céc role dién tir bao vé
qua dong EOCR1, EOCR2, EOCRS.

F1: cau chi.

R R
NO N1 N2 N3 N4 NS NG N7
1KM4 1KMS 1KM8 1KM9 1KMI11 1KM12 S\V7 1KM18
EOCR3 EOCR3 EOCR5 EOCR6 EOCR7 EOCRY7 F2 EOCR11

T T

Hinh 2.16: So d6 mach diéu khién cong doan tao dng

NO, N1, N2, N3, N4, N5, N6, N7 1a tiép diém thuong mé cia cac role NO, N1,
N2, N3, N4, N5, N6, N7 ctia PLC.

1KM4, 1IKM5, 1KM8, 1KM9, 1KM11, 1IKM12, 1KM18 la cac cong tic to.
SV7: cudn huat cua van khi.

EOCR3, EOCR5, EOCR6, EOCR7, EOCRI11: tiép diém thuong déng cua céac
role dién tir bao vé qua dong EOCR3, EOCR5, EOCR6, EOCR7, EOCRI 1.

F2: ciu chi.
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Hinh 2.17: So 6 mach diéu khién cong doan tao 6ng

- KO0, K1, K2, K3 1 tiép diém thudng mé cua cac role KO, K1, K2, K3 ciia PLC.
- SV9,SV18,SV14, SV15: cudn hut cua van khi.
- F3, F4, F5, F6: cau chi.

1. Khoi dong, dirng dong co quay lwoi cwa

Mudn khéi dong dong co quay ludi cua ta an nat 8PBL1 = dau vao
10.2=1 > déau ra Q0.0=1, role MO c6 dién dong tiép diém thuong md MO caa
no6 (hinh 2.15) déng lai dong thoi 10.2=1 =>dau ra Q0.1=1, role M1 ¢6 dién
dong tiép diém thuong mé M1 cia n6 (hinh 2.15) déng lai cdp ngudn cho
cong tic to 1KM1, timer T1. Cong tic to 1IKM1 c6 dién dong tiép diém chinh
thuong mo 1KMI1 caa né (hinh 2.11) cap nguén cho dong co 1M1, dong co
1M1 dugc khoi dong ¢ ché do sao. Sau thoi gian khoi dong T1 tac dong dong
tiép diém thuong md, mé tiép diém thuong dong T1 cta nd (hinh 2.15)
chuyén ché do 1am viéc cua dong co IM1 vé ché do tam giac.

Mudn dimg dong co quay ludi cua ta an nat 8PB1 = dau vao 10.3=1
> dau ra Q0.0=0, role MO mét dién mo tiép diém thuong mé MO cia nd

(hinh 2.15) lai dong thoi 10.3=1 >dau ra Q0.2=0, role M2 mat dién mé tiép
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diém thuong mé M2 caa nd (hinh 2.15) mo ra ngit ngudn vao cong tic to
1KM1. Cong tic to 1KM1 mat dién md tiép diém chinh thuong mé 1KM1
cta nd (hinh 2.11) ngét ngudn cho dong co 1M1, ding dong co IMI.

2. Khéi dpng, dirng déng co quay tang phoi theo chiéu tién

Mudn khoi dong dong co quay tang phdi theo chiéu tién ta 4n nat
6PBL8 > dau vao 10.4=1 2 dau ra Q0.3=1, role M3 c6 dién dong tiép diém
thuong mé M3 caa nd (hinh 2.15) déng lai cdp ngudn cho cong tic to
1KM13F, cong tic to IKMI3F c6 dién lam dong tiép diém thuong mo
1KM13F ctia n6 (hinh 2.13) cép ngudn cho dong co 1M8, chay dong co quay
tang phdi theo chiéu tién.

Mubn dimg dong co quay tang phoi theo chiéu tién ta 4n nut 6PB7 >
dau vao 10.5=1 > dau ra Q0.3=0, role M3 mat dién mo tiép diém thuong mo
M3 ctia n6 (hinh 2.15) mo ra nglmg cap ngudn cho cong tic to 1KMI3F,
cong tac to IKM13F mat dién 1am mo tiép diém thuong mé 1KM13F cua nd
(hinh 2.13) ngimg cip ngudn cho dong co 1M8, ding dong co quay tang phoi
theo chiéu tién.

3. Khéi dong, dirng dong co quay tang phéi theo chiéu liii

Mudn khéi dong dong co quay tang phdi theo chiéu lui ta 4n nat
6PBL7 > dau vao 10.6=1 = dau ra Q0.4=1, role M4 c6 dién dong tiép diém
thuong mé M4 caa nd (hinh 2.15) déng lai cdp ngudn cho cong tic to
1KMI13R, cong tic to 1KMI13R c¢6 dién 1am déng tiép diém thudng mo
1KM13R cua né (hinh 2.13) cip ngudn cho dong co 1M8, chay dong co quay
tang phoi theo chiéu L.

Mubn dimg dong co quay tang phoi theo chiéu 1ui ta 4n nGt 6PB7 >
dau vao 10.5=1 > dau ra Q0.4=0, role M4 mat dién m¢ tiép diém thuong mo
M4 cia n6 (hinh 2.15) mé ra ngimg cip ngudn cho cong tic to 1KMI3R,

cong tic to 1IKM13R mat dién 1am mo tiép diém thuong mé 1KM13R ciia nd
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(hinh 2.13) ngimg cip ngudn cho dong co 1M8, dirng dong co quay tang phoi
theo chiéu ui.
4. Khéi dong, dirng dong co tua phéi vao long

Mudn khéi dong dong co tua phoi vao 10ng ta in nut 6PBL1 = dau vao
10.7=1 > dau ra Q0.5=1, role M5 c6 dién dong tiép diém thuong md M5 cua
n6 (hinh 2.15) déng lai cp ngudn cho cong tic to 1IKM2, cong tic to 1KM2
c6 dién lam dong tiép diém thuong md 1KM2 cta n6 (hinh 2.11) cdp ngudn
cho dong co 1M2, chay dong co tua phoi vao 10ng.

Mudn dimg dong co tua phdi vao 16ng ta 4n nat 6PB1 > dau vao I1.0
=1 > dau ra Q0.5=0, role M5 mit dién mo tiép diém thudng mé M5 cta nd
(hinh 2.15) mé ra ngimg cap ngudn cho cong tic to IKM2, cong tic to 1KM2
mat dién lam mé tiép diém thuong md 1KM2 cta né (hinh 2.11) ngimg cép
ngudn cho dong co 1M2, dimg dong co tua phdi vao 16ng.

5. Khéi dong, dirng dong co mé rong long chira phoi

Mudn khoi dong dong co md rong 1dng chira phdi ta n nit 6PBL2 >
dau vao I1.1=1 > dau ra Q1.0=1, role NO c6 dién dong tiép diém thudng mo
NO ctia n6 (hinh 2.16) déng lai cdp ngudn cho cong tic to 1KM4, cong tac to
1KM4 ¢6 dién lam dong tiép diém thuong md 1KM4 cua né (hinh 2.11) cép
nguoén cho dong co 1M3, chay déng co mo rdng 16ng chira phoi.

Mubn dimng dong co mé rong 1ong chira phoi ta an nat 6PB6-> dau vao
11.5=1 > dau ra Q1.0=0, role NO mit dién mé tiép diém thuong md NO cua
n6 (hinh 2.16) mo ra ngimg cip ngudn cho cong tic to 1KM4, cong tic to
1KM4 mét dién 1am mo tiép diém thuong mé 1KM4 cua nd (hinh 2.11)
ngimg cip ngudn cho dong co IM3, dimng dong co md rong 1ong chira phai.

6. Khéi dpng, dirng dong co thu hep long chiva phéi

Mudn khéi dong dong co thu hep 1dng chira phéi ta 4n ndt 6PBL3 >

dau vao 11.2=1 > dau ra Q1.1=1, role N1 ¢6 dién déng tiép diém thudng mo

N1 cua né (hinh 2.16) dong lai cAp ngudn cho cong tic to 1IKMS5, cong tic to
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1KM5 c6 dién lam dong tiép diém thuong mé 1KMS cua nd (hinh 2.11) cap
ngudn cho dong co 1M3, chay dong co thu hep 10ng chira phoi.

Mudn dimg dong co thu hep 16ng chtra phéi ta 4n nut 6PB8-> dau vao
11.6=1 > déu ra Q1.1=0, role N1 mat dién m¢ tiép diém thuong md N11 coa
n6 (hinh 2.16) mo ra ngimg cip ngudn cho cong tic to 1KMS5, cong tic to
1KM5 mat dién 1am mo tiép diém thuong mé 1KMS5 caa n6 (hinh 2.11)
ngimg cp ngudn cho dong co IM3, dimg dong co thu hep 10ng chira phoi.

7. Khoi dong, dung dong co chay bang tdai 1

Mudn khoi dong dong co chay bang tai 1 ta an nut 8PBL2 > dau vao
12.0=1 = dau ra Q1.2=1, role N2 c6 dién dong tiép diém thuong md N2 cua
no6 (hinh 2.16) dong lai cap ngudn cho cong tic to IKMS, cong tic to 1KMS
c6 dién lam dong tiép diém thuong mo 1KMS cta nd (hinh 2.12) cdp ngudn
cho dong co 1M5, chay dong co bang tai 1.

Mudn ding dong co bang tai 1 ta 4n nut SPB2-> dau vao 12.1=1 = dau
ra Q1.2=0, role N2 mat dién mo tiép diém thudng mo N2 ciia né (hinh 2.15)
mo ra ngimg cap ngudn cho cong tic to 1KMS, cong tic to 1KMS8 mat dién
1am mo tiép diém thuong mo 1KMS caa nd (hinh 2.12) ngimg cip ngudn cho
dong co IMS5, dung dong co bang tai 1.

8. Khoi dong, dieng dong co chay bang tdi 2

Mubdn khdi dong dong co chay bang tai 2 ta an nit 8PBL3 > déu vao
12.2=1 > dau ra Q1.3=1, role N3 ¢6 dién déng tiép diém thuong md N3 cua
no6 (hinh 2.16) dong lai cap ngudn cho cong tic to 1IKM9, cong tic to 1KM9
c6 dién lam dong tiép diém thuong md 1KM9 cta nd (hinh 2.12) cdp ngudn
cho dong co 1M6, chay dong co bang tai 2.

Mubn dirng dong co bang tai 2 ta 4n nat SPB3-> dau vao 12.3=1 > dau
ra Q1.3=0, role N3 mat dién md tiép diém thuong md N3 cia n6 (hinh 2.16)

mo ra nging cip nguodn cho cong tic to 1KMO, cong tic to IKM9 mét dién
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1am mé tiép diém thuong mé 1KM9 cua né (hinh 2.12) ngimg cip ngudn cho
dong co 1M6, dirng dong co bang tai 2.
9. Khéi dpng, dirng dong co quén phéi thiva theo chiéu thudn

Mudn khéi dong dong co quan phoi thira theo chiéu thuin ta 4n nat
5PBL6 = dau vao 12.4=1 = dau ra Q1.4=1, role N4 c6 dién dong tiép diém
thuong mé N4 cia nd (hinh 2.16) déng lai cap ngudn cho cong tic to IKM11,
cong tic to 1IKM11 c6 dién lam dong tiép diém thuong mo 1KM11 cua nd
(hinh 2.13) cp ngudn cho ddéng co 1M7, chay dong co quan phdi thira theo
chiéu thuén.

Mudn dimg dong co quin phoi thira theo chiéu thudn ta 4n nut 5SPB7->
dau vao 12.6=1 > dau ra Q1.4=0, role N4 mat dién mé tiép diém thuong mo
N4 ctia n6 (hinh 2.16) mé ra ngimg cip ngudn cho cong tic to IKM11, cong
tic to 1KM11 mat dién 1am m¢ tiép diém thuong mé 1KM11 cua néd (hinh
2.13) nglmg cap nguon cho dong co 1M7, dimg dong co quan phoi thira theo
chiéu thuén.

10. Khéi dong, dirng déng co quin phéi thiva theo chiéu ngwoc

Muén khoi dong dong co quan phdi thira theo chiéu nguoc ta 4n nit
5PBL7 = dau vao 12.5=1 = dau ra Q1.5=I, role N5 c6 dién dong tiép diém
thuong mé N5 cia n6 (hinh 2.16) dong lai cap nguon cho cong tic to 1IKM12,
cong tic to 1IKM12 c6 dién lam dong tiép diém thuong mé 1KM12 cia nd
(hinh 2.13) cap ngudn cho dong co 1M7, chay dong co quan phdi thira theo
chiéu nguoc.

Mudn ding dong co quan phoi thira theo chiéu nguoc ta 4n nit 5SPB7->
dau vao 12.6=1 = dau ra Q1.5=0, role N5 mat dién mé tiép diém thuong mo
N5 ctia n6 (hinh 2.16) mé ra ngimg cAp ngudn cho cong tic to IKM12, cong
tac to 1KMI2 mat dién lam mo tiép diém thuong mé 1KMI2 cia nd (hinh
2.13) ngimg cap ngudn cho dong co 1M7, dimg dong co quan phoi thira theo

chiéu nguoc.
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11. Cép, dirng nguon khi cho van thu mé tang quin mép phéi

Mudn cép ngudn khi cho van thu mé tang quan mép phéi ta an nat
6PBL9 > dau vao 11.7=1 > dau ra Q1.6=1, role N6 c6 dién dong tiép diém
thuong md N6 cta nd (hinh 2.16) dong lai cAp ngudn cho cudn van SV7, cap
ngudn khi cho van thu mo tang quan mép phoi.

Mudn ding cdp ngudn khi cho van thu mé tang quin mép phéi ta an
nit 6PB9 = dau vao 12.7=1 > dau ra Q1.6=0, role N6 mat dién mo tiép diém
thuong mé N6 cua né (hinh 2.16) mo ra ngit ngudn cho cudn van SV7, ngit
ngudn khi cho van thu mé tang quan mép phoi.

12. Khoi dong, dirng dong co bom dung dich lam mat

Mubn khoi ddng dong co bom dung dich 1am mat ta 4n nut 5PBL11 >
dau vao 13.0=1 > dau ra Q1.7=1, role N7 c6 dién dong tiép diém thuong mo
N7 caa n6 (hinh 2.16) déng lai cAp ngudn cho cong tic to 1KM18, cong tic to
1KM18 co6 dién lam dong tiép diém thuong mé 1KM18 cia no (hinh 2.14)
cap ngudn cho dong co IM11, chay dong co bom dung dich 1am mat.

Mubn dirng dong co bom dung dich lam mat ta an nat 5SPB9-> dau vao
13.1=1 > dau ra Q1.7=0, role N7 mit dién mé tiép diém thuong md N7 cua
n6 (hinh 2.16) mo ra nglmg cip ngudn cho coéng tic to 1IKM18, cong tic to
1KM18 mat dién lam mo tiép diém thuong mo 1KM18 cua nd (hinh 2.14)
ngimg cap ngudn cho dong co 1M11, dimg dong co bom dung dich 1am mét.
13. Cép, dirng nguon khi cho van déng mé kep

Mudn cap ngudn khi cho van dong mo kep ta an nit 8PBL5-> dau vao
15.0=1 = dau ra Q2.0=1, role KO c6 dién dong tiép diém thuong mé KO cua
no6 (hinh 2.17) déng lai cap nguodn cho cudn van SV9, cap ngudn khi cho van
dong mé kep. Luc nay kep dugc dong.

Mubn dimng cép ngudn khi cho van déng mé kep ta 4n niit 8PB5 > dau

vao 15.1=1 > dau ra Q2.0=0, role KO mat dién m¢ tiép diém thuong mé KO
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ctia n6 (hinh 2.17) mo ra ngit ngudn cho cudn van SV9, ngat ngudn khi cho
van dong md kep. Luc nay kep dugc mo.
14. Cép, dirng nguon khi cho van ddy xe cit

Mudn cdp ngudn khi cho van ddy xe cit ta 4n nut SPBL6-> dau vao
14.5=1 = dau ra Q2.1=1, role K1 ¢6 dién dong tiép diém thuong md K1 cua
né (hinh 2.17) déng lai cip ngudn cho cudn van SV18, cap ngudn khi cho van
day xe cit.

Khi xe cét tién dén cubi hanh trinh xe cham vao cong tic hanh trinh
8PB6 > dau vao 14.6=1 > dau ra Q2.1=0, role K1 mat dién m¢ tiép diém
thuong mo K1 cua né (hinh 2.17) mé ra ngat ngudn cho cudn van SV18, ngit
nguon khi cho van day xe cat.

15. Cip, dirng nguon khi cho van hét éng 16i ra mdng

Mubdn cip ngudn khi cho van hat dng 15i ra mang ta an nat 8SS3-> dau
vao 16.4=1 > dau ra Q2.2=1, role K2 c6 dién dong tiép diém thudng mo K2
ctia n6 (hinh 2.17) déng lai cp ngudn cho cudn van SV14, cap ngudn khi cho
van hat 6ng 16i ra mang.

16. Cép, dirng nguon khi cho van hét éng tét ra béing tdi

Mudn cip ngudn khi cho van hét éng tdt ra bang tai néu chon hat dng
ra mang 1, cam bién trén bang chuyén 1 PX4 c6 tin hiéu = dau vao 16.2=1 >
dau ra Q2.3=1, role K3 c6 dién dong tiép diém thuong md K3 cta né (hinh
2.17) déng lai cap ngudn cho cudn van SV15, cdp ngudn khi cho van hat ong
t6t ra bang tai. Néu chon hit 6ng ra mang 2, cam bién trén bang chuyén 2
PX5 ¢6 tin hiéu = dau vao 16.3=1 > dau ra Q2.3=1, role K3 ¢¢ dién déng
tiép diém thuong mo K3 cua nd (hinh 2.17) déng lai cdp ngudn cho cudn van

SV15, cap ngudn khi cho van hat éng tdt ra bang tai.
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2.2.3. Nguyén ly hoat dong ctuia cong doan thir ap luc

AC220V.3P,50HZ

R 101R1
Main incoming —5>

Ace20v,3P s )\J; 10181
o

Hz g T 10171
£

1FLL
AC220V,10wW
0-300V

1vM1

101
SBD225C.225A
Rg s4 T4

2
o
1SL1
5 1EOCRL
LLHorsT
| T

R

0-400-800A
1AML 3 17
Q—[ 7. N
A
= 7 s
1KMIM 1KM1D 1KM1Y
e %%
]
R3|s3| T3 R4|S4| T4
m

AC220V,3P,50HZ,30KW
FILLING PUMP

Hinh 2.18: So' dd mach dong lyc cong doan thir ap luc

1FL1 : bong dén huynh quang
1F1,2,3: cau chi

1DLS1: cong tic hanh trinh
1CAMI1: bo chon dién ap
1CAM2:bd chon dong dién
1VM1: von ké

1AMI: ampe ké

1CT1,2: thay dbi dong dién
1Q0,1: aptomat

1EOCR: role dién tir bao v¢ qua dong
IKM1M,1D,1Y: cac cong tic to
1F1,2,3: cau chi bao vé

IM1: dong co bom nudce cho binh tich ap
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N N
T T
1Q2 N \ 183 N \ 104 \ \ \
SBD22SC,22AA GV3-MG3 GV3-MG
R S1f T1 R S1f T1 Rl S1| T1
1KM2 N\ \ 1KM3 N\ \ 1KM4 N\ \
1EOCR2 1EOCR3 1EOCR4
101R1 101R1
s fl  [Czloist
EUlRS EUlRS
il 21332 il {21353
o[22 [Ta]2i283.
IMN@\? 1M3\@/ 1M4\®/
AC220,3P,50HZ,18.5KW AC220,3P,50HZ,7.5KW AC220V,3P,50HZ,7.5KW
CONVERTOR OIL UNIT washer pump Head stock oil unit

Hinh 2.19: So d6 mach dong luc cong doan thir ap luc

1Q2: aptomat

1Q3: aptomat

1Q4: aptomat

1KM2: cong tic to

1KM3: cong tic to

1KM4: cong tic to

1EOCR2: role dién tir bao vé qua dong
1EOCR3: role dién tir bao vé qua dong
1EOCRA4: role dién tir bao vé quéa dong
1M2: d6ng co bom dau

I1M3: dong co bom nudc thu

1M4: dong co bom dau cho dau dau ctia cong doan thir 4p luc
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R
S S
T T
185 AR 106 NN 104
GV3-MG
Rl SI| T1 Rl S1| T1 RIl SI| T1
KMS O\ N\ KMe \ M7\ N\
1EOCRS 1EOCRE 1EOCR7
101R1 101R1 101R1
Al [Caust il fCaloist il [Capust
aoms 20195 801R5
fl le13s4 f £1213s5 fl £1213s6
[Tajss [Tajetse.
1M5\€}\? M6 ( 3~ w4 (3~

AC220,3P,50HZ,7.5KW
TAIL STOCK OIL UNIT

AC220,3P,50HZ,5.5KW
washer stock oil unit

AC220V,3P,50HZ,2.2KW
Head stock oil unit

Hinh 2.20: So' dd mach dong lyc cong doan thir ap luc

1Q5: aptomat
1Q6: aptomat
1Q7: aptomat
1KMS5: cong tic to
1KM6: cong tic to
1KM?7: cong tic to

1EOCRS: role dién tir bao vé quéa dong

1EOCRG6: role dién tir bao vé qua dong

1EOCRT: role dién tir bao v€ qua dong

1MS5: dong co bom dau cho dau cubi ctia cong doan thir ap luc

1M6: dong co bom dau cho bom nudc thir

1M7: dong co chuyén gian éng
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S
T
R T
108 A\
NFB  \ \
SA
Rl Sif TL
VN TR
1KM8 380/220
LOKVA
1EOCRS LEOCRY 1EOCR10
101R1 101RL
Ll 1
A [ e [-LTorst
Tb To
201RS 201RS
Tc Tl 5en
:E 'ieuss To1214s8
NFB \ \
54
R T
TO CONTROL
POWER

AC220,3P,50HZ,0.4KW AC220,3P,50HZ,0.4KW AC220,3P,50HZ,0.4KW
NO.I ALIGMENT ROLLER NO.2 ALIGMENT ROLLER NO.3 ALIGMENT ROLLER

Hinh 2.21: So d6 mach dong luc cong doan thir ap luc

1Q8: aptomat
1KMS: cong tic to
1EOCRS: role dién tir bao vé qua dong
1EOCRO: role dién tir bao vé qua dong
1EOCR10: role dién tur bao vé qua dong
1M8,1M9,1M10:3 dong co xép bang dau éng
1. Khoi dong dong co bom nwdéc ting dp

Muén khéi déng dong co 4n nit 3PB04 thi dau vao 10.4=1->dau ra
Q0.5=1 ,Q0.6=1 role A5,A7 c¢6 dién dong tiép diém thudng mé cia nd cp
nguodn cho cong tic to IKMI1M, lam déng tiép diém chinh thudng mé (hinh
2.18) cAp ngudn cho dong co quay va khoi dong & ché d6 sao. Cung luc nay
role thoi gian T37 bat ddu dém thoi gian, sau thoi gian khoi dong da dit role

thoi gian T37 tac dong dong tiép diém thudong md, mo tiép diém thuong dong
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cia no, 1am dau ra Q0.5=0, Q0.7 =1 lam chuyén ché d6 lam viéc cua dong co
& ché d6 tam giac.
2. Bom diu

Mubdn chay dong co bom dau 4n 3PB06 > dau vao 10.6 =1 diu ra
Q1.0=1->role A8 co dién > tiép diém thuong md A8 cta nd dong lai-> cong
tic to 1KM2 c6 dién > tiép diém chinh thudng mé cua cong tic to 1KM2
(hinh 2.19) déng lai > cép ngudn cho dong co 1M2. Pdng thoi 10.6 =1->
Q1.1=1, role A9 co dién , tiép diém thuong mé A9 cia nd dong lai 1am dén
sang bao dong co bom dau dang chay

Mubdn tit : An 3PB07-> dau vao 10.7=1 >dau ra Q1.0=0 Srole A8
mat dién = tiép diém thuong mo ciia A8 mé ra=> cong tic to IKM2 (hinh
2.19) mat dién-> tiép diém chinh thudng mo cua cong tic to 1KM2 mé ra >
ngit dién dimg dong co 1M2 , dong thoi 10.7=1>Q1.1=0, role A9 mat dién
tiép diém thuong md A9 cua né mé ra lam dén tit bao dong co bom dau
ngung hoat dong
3. Bom nwoc thw

Mudn chay dong co bom nudc thir 4n 3PB08 = dau vao 1.0 =1-> dau
ra Q2.0=1->role BO co dién > tiép diém thuong md BO cia nd dong lai>
cong tic to 1IKM3 (hinh 2.19) ¢6 dién = tiép diém chinh thudng md cua cong
tac to 1KM3 doéng lai = cdp ngudn cho dong co IM3. Pong thoi 11.0 =1>
Q2.1=1, role B1 ¢6 dién , tiép diém thuong mo Bl cia nd dong lai lam dén
sang bdo dong co bom nudc thur dang chay

Mubdn tit : An 3PB09-> dau vao I1.1=1 =dau ra Q2.0=0 >role B0
mat dién > tiép diém thudng mé ctia BO mo ra> cong tic to 1KM3 mét
dién-> tiép diém chinh thudng mo cua cong tac to 1KM3 (hinh 2.19) mo ra
- ngit dién ding dong co 1M3, dong thoi 11.1=1>Q2.1=0, role B1 mét dién
tiép diém thuong mé B1 cia né md ra lam dén tit bao dong co bom nude thir

ngung hoat dong
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4. Bom dau ddu tién

Mudn chay dong co bom dau dau tién an 3PBOA = dau vao 11.2 =1>
dau ra Q2.2=1->role B2 ¢6 dién > tiép diém thuong md B2 cua nd dong
lai-> cong tic to 1KM4 c6 dién > tiép diém chinh thudng md cua cong tic to
1KM4 (hinh 2.19) déng lai > cip ngudn cho dong co 1M4.Dong thoi 11.2
=1-> Q2.3=1, role B3 ¢6 dién , tiép diém thuong m¢ B3 ctuia nd dong lai lam
dén sang bao dong co bom dau dau tién dang chay

Mubdn tit : An 3PBOB-> dau vao I1.3=1 >dau ra Q2.2=0 Srole B2
mat dién > tiép diém thuong mé ctia B2 md ra> cong tic to 1KM4 mét
dién-> tiép diém chinh thuong mé cua cong tic to 1KM4 (hinh 2.19) mé ra
- ngit dién ding dong co 1M4, dong thoi 11.3=1->Q2.3=0, role B3 mat dién
tiép diém thuong md B3 ctia né md ra lam dén tat bao dong co bom dau dau
tién ngimg hoat dong
5. Bom diu diu cuéi

Mudn chay dong co bom dau dau cubi an 3PBOC > dau vao 11.4 =1>
dau ra Q2.4=1->role B4 ¢6 dién = tiép diém thuong mo B4 cia né dong
lai-> cong tac to 1KMS5 ¢ dién > tiép diém chinh thudng md cua cong tac to
1KM5 (hinh 2.20) déng lai > cip ngudn cho dong co 1M5.Dong thoi I1.4
=1-> Q2.5=1, role B5 c6 dién , tiép diém thuong mé B5 clia nd dong lai 1am
dén sang bao dong co bom dau dau cudi dang chay

Mubn tit : An 3PBOD-> dau vao 11.5=1 >dau ra Q2.4=0 Srole B4
mat dién > tiép diém thuong mé cia B4 mé ra=> cong tic to 1KM5 mat
dién—> tiép diém chinh thuong mo cia coéng tic to IKMS5 (hinh 2.20) mo ra
- ngit dién dimg dong co 1M5 ,ddng thoi 11.5=1->Q2.5=0, role B5 mat dién
tiép diém thudng mo B5 ciia nd md ra 1am dén tit bao dong co bom dau dau
cubi ngimg hoat dong

6. Bom dau cho bom nuwéc thiv
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Mudn chay dong co bom nudc thir 4n 3PBOE > dau vao 12.0 =1 dau
ra Q2.6=1->role B6 co dién > tiép diém thuong md B6 cia nd dong lai>
cong tic to 1KM6 c6 dién > tiép diém chinh thudng mé cia cong tic to
1KM®6 (hinh 2.20) déng lai > cap ngudn cho dong co 1M6. Pdng thoi 12.0
=1-> Q2.7=1, role B7 c6 dién , tiép diém thuong mé B7 clia nd dong lai 1am
dén sang bao dong co bom dau cho bom nudce thir dang chay

Mubn tit : An 3PBOF-> dau vao 12.1=1 >diu ra Q2.6=0 Srole B6
mat dién > tiép diém thudng mé ctia B6 md ra> cong tic to 1KM6 mét
dién-> tiép diém chinh thuong mé cua cong tic to 1KM6 (hinh 2.20) mé ra
- ngit dién ding dong co 1M6 ,dong thoi 12.1=12>Q2.7=0, role B7 mat dién
tiép diém thuong md B7 ctia nd mo ra 1am dén tat bao dong co bom dau cho
bom nudc thir ngung hoat dong
7. Dong co chuyén gian ong

Mubn chay doéng co chuyén gian 6ng 4n 3PB10 = dau vao 12.5 =1>
dau ra Q3.0=1->role CO c6 dién > tiép diém thuong md CO cia nd6 dong
lai-> cong tac to 1KM7 c6 dién > tiép diém chinh thudng mé cua cong tac to
1KM7 (hinh 2.20) déng lai = cap ngudn cho dong co 1M7. Pong thoi 12.5
=1-> Q3.1=1, role C1 c¢6 dién , tiép diém thuong md CI1 cta nd dong lai 1am
dén sang bao dong co chuyén gian 6ng dang chay

Mubdn tit : An 3PB11-> du vao 12.6=1 >dau ra Q3.0=0 Srole CO
mat dién = tiép diém thudng mé ctia CO md ra> cong tic to 1KM7 méat
dién—> tiép diém chinh thuong mé cua cong tic to 1KM7 (hinh 2.20) mé ra
- ngit dién ding dong co 1M7 ,ddng thoi 12.6=1>Q3.1=0, role C1 mat dién
tiép diém thuong mo C1 ciia n6 mé ra 1am dén tat bao dong co chuyén gian
6ng ngimg hoat dong
8. Pong co xép diu ong

Mudn chay dong co xép dau 6ng an 3PB12 = dau vao 13.4 =1-> daura
Q3.2=1->role C2 c6 dién = tiép diém thuong md C2 cua né déng lai=> cong
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tac to 1KM8 (hinh 2.21) c¢6 dién = tiép diém chinh thuong md cla cong tic
to 1KM8 dong lai = cap ngudn cho dong co 1M8,1M9,1M10. Pdng thoi 13.4
=1-> Q3.3=1, role C3 c6 dién , tiép diém thuong mo C3 (hinh 2.21) ciia né
dong lai lam dén sang bao dong co xép dau éng dang chay

Mudn tit : An 3PB13-> dau vao 13.5=1 =>dau ra Q3.2=0 Srole C2
mat dién > tiép diém thuong mo ciia C2 mé ra-> cong tic to 1KMS8 mat
dién—> tiép diém chinh thuong mé cua cong tic to 1KM8 (hinh 2.21) mé ra
> ngit dién dimg dong co IM8, 1M9, 1M10, dong thoi 13.5=1->Q3.3=0,
role C3 mat dién tiép diém thuong mé C3 cta né ma ra lam dén tit bao dong
co xép dau dng ngimg hoat dong
9. Kep 3 dau ong

Mubdn day pittong xudng kep chit diu 6ng 4n 3PB14 - dau vao 13.6
=1-> dau ra Q3.4=1>role C4 c6 dién > tiép diém thuong mé C4 cia nod
dong lai-> cudn van SV11 ¢ dién = cap nguodn khi cho pittong kep dau ong .

Mudn pittong di 1én, mé kep dau dng an 3PB15 > dau vao 3.7 =1>
dau ra Q3.4=0->role C4 mat dién > tiép diém thuong md C4 ciia nd6 mo ra=>
cudén van SV11 mat dién = nglmg cap ngudn khi cho pittong kep dau 6ng,
kep dugc mé ra
10. Pédu diu tién

Mubdn diy pittong dau dau tién 4n 3PB18 = dau vao 4.0 =1> dau ra
Q4.1=1->role D1 c6 dién > tiép diém thuong md D1 cta nd dong lai=> cudn
van SV4 ¢ dién = cap nguon khi cho pittong day dau dau tién.. Pong thoi
14.0=1-> Q4.2=1 lam role D2 co dién lam tiép diém thudng md D2 cua nd
dong lai 1am dén sang bao hiéu dau dau forward.
Mudn dimng 4n 3PB19 = dau vao 14.1 =1-> déu ra Q4.1=0->role D1 mét dién
> tiép diém thudng mo D1 ciia nd md ra-> cudn van SV4 mat dién = ngimg
cap ngudn khi cho pittong dau dau forward

11. Pau cuoi tien
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Mudn day pittong dau cubdi forward an 3PB1A > dau vao 4.3 =1>
dau ra Q4.4=1->role D4 c6 dién > tiép diém thuong mé D4 cua né dong
lai-> cudn van SV15 c6 dién = cap ngudn khi cho pittong ddy dau cubi tién.
Dong thoi [4.3=1> Q4.6=1 1am role D6 c¢6 dién 1am tiép diém thudng mé D6
ctia nd dong lai 1am dén sang bao hiéu dau cudi forward.

Mudn ding an 3PB1B > dau vao 14.4 =1 dau ra Q4.4=0->role D4
mat dién - tiép diém thuong mo D4 cua né mo ra=> cudn van SV15 mét
dién > ngimg cap ngudn khi cho pittong dau cudi forward
12. Dau dau lii

Mudn déy pittong dau dau backward an 3PB24 > dau vao 17.0 =1>
dau ra Q7.2=1->role H2 ¢6 dién > tiép diém thuong mé H2 cia nd dong
lai=> cudn van SV5 c6 dién > cip ngudn khi cho pittong diy dau dau
backward. Pong thoi 17.0=1> Q7.3=1 lam role H3 c6 dién lam tiép diém
thuong md H3 cta nd dong lai 1am dén sang bao hiéu dau dau backward.
Mudn dimng 4n 3PB25 = dau vao 17.1 =1 dau ra Q7.2=0->role H2 mét dién
> tiép diém thuong mé H2 cia nd ¢ ban vé 414 md ra=> cudn van SV5 méat
dién > ngung cap nguodn khi cho pittong dau dau backward
13. Ddu cudi lii

Mubn day pittong dau cudi backward an 3PB26 = dau vao 17.2 =1>
dau ra Q4.5=1>role D5 c¢6 dién > tiép diém thuong mé D5 cua nd dong
lai=> cudn van SV16 c6 dién = cip ngudn khi cho pittong day dau cudi
backward

Mubdn dimg an 3PB27 = dau vao 17.3 =1 dau ra Q4.5=0->role D5
mat dién - tiép diém thuong mo D5 cta né mé ra=> cudn van SV16 mat
dién = ngimg cap ngudn khi cho pittong dau cudi backward
14. Bom nudc thir tién

Mubn day pittong bom nuéc thir forward an 3PBIC = dau vao 14.6
=1-> dau ra Q5.0=1>role EO0 c6 dién > tiép diém thuong md EO cua nod

58



dong lai-> cudn van SV7 ¢6 dién = cap ngudn khi cho pittong ddy bom nudce
thir tién. Pong thoi 14.6=1> Q5.2=1 lam role E2 c6 dién lam tiép diém
thuong mé E2 cua nd dong lai lam dén sang bao hi¢u bom nudce thir forward.

Mudn dimg 4n 3PB1D > dau vao 14.7 =1 2 dau ra Q5.0=0 - role EO
mat dién > tiép diém thuong mé EO ctia nd mé ra > cudn van SV7 mat dién
- ngimg cip ngudn khi cho pittong bom nuée thir forward.

15. Bom nwoc thur lui

Mudn day pittong bom nuéc thir backward an 3PB28 > dau vao 17.4
=1-> dau ra Q5.1=1 > role El c¢6 dién > tiép diém thuong md El cua nd
dong lai-> cudn van SV8 c6 dién = cap ngudn khi cho pittong ddy bom nude
thir backward.

Mudn dimg an 3PB29 = dau vao 17.5 =1 = dau ra Q5.1=0 = role El
mat dién > tiép diém thuong mo E1 ciia nd mod ra = cudn van SV8 mat dién
- ngimg cip ngudn khi cho pittong bom nudc thir backward.

16. Bdt nudoc thir

An 3PBIE-> Pau vao 15.1=1-> dau ra Q5.3=1- role E3 ¢6 dién >
tiép diém thuong md E3 cia nd dong lai=> cudn van SVI10 co dién > cip
ngudn khi cho pittong bat nudc thi. Pong thoi 15.1=1> Q5.4=1 lam role E4
c6 dién lam tiép diém thuong mo E4 ciia n6 dong lai lam dén sang bao hiéu
bat nudc thur.

17. Tit nwéc thii

An 3PBIF = Pau vao 15.2=1 > dau ra Q5.5=1 = role E5 ¢ dién >

tiép diém thuong mo E5 cua nd déng lai = cudn van SV10-1 co dién > tat

ngudn khi cho pittong bat nudc thu.
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CHUONG 3.

TRANG BI PIEN — PIEN TU CONG POAN DOA PAU ONG

3.1. THUYET MINH NGUYEN LY HOAT PONG KHAU DOA PAU

ONG

G161 thiéu chirc nang cac phan tur:

POWER
SOURCE

30
AC380V,50HZ

RO

SO

TO

w1
RO1

Fl1 2A

Fe 2A

TO

TO

WL 1: Bén bao ngudn

F1, F2: cau chi bao vé

NFBO: aptomat tong cap ngudn cho toan khau

CT1: bién dong do luong

V: von ké

A: ampe ké

NF BO
60A

60

AN

R

S

AOCL

T

CT1
150/5

Hinh 3.1: So d6 dong luc cong doan doa dau éng

0-600V



NF B1 \ \ \ NFB2  \ \ \ NFB3  \ \ \ NFB4  \ \ \

10A SA 20A SA
R1 S1| T1 R1 S1| T1 R1 S1| T1 Rl S1| T1
MS1 \ \ \ MS2 \ \ \ MS3 \ \ \ MS4 \ \ \
EOCR1 BETI EOCR3
e ‘ [
N [Le= N [Lel=
Tb3—13 Tbia

M1 M2 @—@ M4

HYDRAULIC ALIGNING 1 SPINDLE 1 ALIGNING 2
3. 7KW 4P 1.5KW 4P S.5KW 4P 1.5KwW 4P

Hinh 3.2: So d6 dong luc cong doan doa dau 6ng
NFB1, NFB2, NFB3, NFB4 Ia cac aptomat cép nguén cho dong co M1, M2,
M3, M4,
M1 1a dong co bom dau thay luc
M2 13 dong co xép 6ng dau 1
M3 1a dong co quay dao doa dau 1
M4 1a dong co xép ong dau 2
MS1, MS2, MS3, MS4 14 tiép diém chinh cia cac cong tic to MS1, MS2,
MS3, M34,
EOCRI1, EOCR3 la cac role dién tir bao v€ qua dong cho 2 dong co M1, M3.
BBT1: bo bién tin cip ngudn cho dong co M3
PG1: may phat toc do téc dd ctia M3 va phan hoi vé bo bién tan BBT1.
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R8 T8
NFBS A\ T\ 7\ NFBE \ \
204 5A
RI| SI| TI
TRI
MSS 380/220
1.5KVA
- RY T9
EOCRS,
T Ll ==
| e
227
i EE
7220
NFB7 \ \ NFBS \ \
SA SA
Rel| Tel Ree | Tee
;EMEENTRDL TO VS CONTROL
POWER
G NS
SPINDLE 2
S5KW 4P

Hinh 3.3: So d6 dong luc cong doan doa du 6ng

NFBS5, NFB6 la cac aptomat cip ngudn cho dong co M5 va bién ap TR1
NFB7, NFB8 14 c4c aptomat cip ngudn cho mach diéu khién

EOCRS Ia role dién tir bao v¢ qua dong cho dong co M5

TR1 bién ap ha ap liy ngudn diéu khién

BBT2: bo bién tan cap ngudn cho dong co M5

PG2: may phat tc do téc dd ctia M5 va phan hoi vé bd bién tan
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M8

HYDRAULIC
COOLING FAN
40w

Cos 1: cong tic cap ngudn cho quat M8

Hinh 3.4: So d6 dong luc cong doan doa dau dng

R21 o1
H POWER-2 CR1 CR3 CRS CR2 CR4
Tb Th Th
H POWER-1 EOCR1 EOCR3 EOCRS
TC C TC
TME%E TM3%
D F7
L
CPU-214-SIEMENS
s s [ I T R U (E R
N
T21

T21

Hinh 3.5: So d6 diéu khién cong doan doa dau éng
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Power 1, Power 2 14 c4c cong tic ngudn.

F7 14 ciu chi bao vé

CPU 214 1a CPU cua PLC S7200 cua Siemens

EOCRI1, EOCR3, EOCRS5 céc tiép diém thudng dong cia cac role dién tir bao
vé qua dong EOCR1, EOCR3, EOCRS

CR1, CR2, CR3, CR4, CRS céc tiép diém clia céc role CR1, CR2, CR3, CR4,
CR5 bén trong PLC.

MS1, MS2, MS3, MS4, MS5 1a cac cong tic to.

TM2, TM3 1a céc role thoi gian co céc tiép diém thudong dong TM2, TM3

R21

CR6 CR7 CRS8 CR9 CR10
CRI10
™1 T™M1

T21

R21

T21

Hinh 3.6: So d6 diéu khién cong doan doa dau éng

CR6, CR7, CR8, CR9, CR10 céc tiép diém thuong mé va thuong dong cia
cac role CR6, CR7, CR8, CR9, CR10 bén trong PLC.

SOLI1, SOL2, SOL3, SOL4, SOLS5 la cac cudn hut cua cac van khi cép khi
cho kep dau 6ng 1, drfly ban dao doa 1, kep dau 6ng 2, déy ban dao doa 2, déy
dan xich chuyén dng tiép theo vao doa.

TM1 la tiép diém thudng mo cia timer TM1
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Hinh 3.7: B6 dém Counter

C1 bd dém s6 6ng dau vao.

TM2 role thoi gian dé diéu khién chay dong co xép dau éng 1
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E] 1PB3 E} 1PB2
T2l 218 220

COUNTER-2

o ‘ Hinh 3.8: B6 dém Counter
C2 bg dém so ong dau ra.

T2l

TM3 role thoi gian dé diéu khién chay dong co xép 6ng dau 2
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HYDRAULIC MOTER
ALIGNING 1 MOTER

SPINDLE 1 MOTER

ALIGNING 2 MOTER

SPINDLE 2 MOTER

SOL 1-CLAM 1

SOL 2-SPINDLE 1 HEAD
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Hinh 3.9: CPU 214 va d4u ndi dau ra

CRI1, CR2, CR3, CR4, CRS, CR6, CR7, CR8, CRY, CRI0 la cac role bén
trong PLC dung dé di€u khién hoat dong cua cac dong co va cac van khi.
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Thuyét minh:

Pau tién ta bat tit ca cac aptomat va bat nit ngudén power chd cip ngudn
cho mach dong luc va mach diéu khién.

Cac EOCR la cac role dién tir bao vé qua dong cho cac dong co, khi céc
dong co bi qua dong thi tiép diém thudng déng cua nd ¢ mach diéu khién s&
md ra, ngit ngudn vao cudn hit clia cic cong tic to twong ng, 1lam ma tiép
diém thudng mé cia né & mach dong lyc 1am ngat ngudn vao dong co >
dung dong co.

Tiép theo:

3.1.1. Khéi dong, dirng dong co' bom dau

Néu mudn bat dong co bom dau ta 4n nat Hydraulic Run = 13.3 = 1 (dau
vao PLC c6 dién) = dau ra Q0.0 = 1 (hinh 3.9) tirc role CR1 ¢6 dién nén tiép
diém CR1 (hinh 3.5) déng lai cAp ngudn cho cong tic to MSI, cong tic to
MS1 ¢6 dién 1am cho tiép diém chinh MS1 (hinh 3.2) déng lai cAp nguoén cho
dong co M1 (bom dau thay luc chay).

Néu mudn dimg dong co bom dau ta an nat Hydraulic Stop > 13.4 =1
(dau vao PLC co dién )> dau ra Q0.0 = 0 (hinh 3.9) tirc role CR1 mét dién
nén tiép diém CR1 (hinh 3.5) mo ra nging cip ngudn cho cong tic to MS1,
cong tac to MSI mat dién lam cho tiép diém chinh MS1 (hinh 3.2) mé ra
ngimg cap ngudn cho dong co M1-> tit bom dau thiy luc.

3.1.2. Khéi dong, dirng dong co quay ludi dao dau 1

Néu mudn chay dong co quay ludi dao doa dau 1 ta 4n Spindle 1 Run >
2.3 = 1 (dau vao PLC c6 dién)> dau ra Q0.2 =1 (hinh 3.9) ttic role CR3 c6
dién nén tiép diém CR3 (hinh 3.5) dong lai cAp nguodn cho cong tic to MS3,
cong tic to MS3 c6 dién lam cho tiép diém chinh MS3 (hinh 3.2) dong lai cip
ngudn cho BBT1, BBT1 cdp ngudn cho dong co M3 (chay dong co quay ludi
dao doa dau 1)
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Néu muén dimg dong co quay ludi dao doa du 1 ta 4n Spindle 1 Stop >
2.4 =1 (dau vao PLC c¢6 dién)> dau ra Q0.2 =0 & (hinh 3.9) = role CR3
mat dién nén tiép diém CR3 (hinh 3.5) mé ra nglng cap ngudn cho cong tic
to MS3, cong tac to MS3 mét dién lam cho tiép diém chinh MS3 (hinh 3.2)
mo ra ngimg cip ngudn cho BBT1, BBT1 ngimg cip ngudn cho dong co M3
( dimg dong co quay ludi dao doa dau 1).

3.1.3. Khéi dong, dirng dong co quay ludi dao diu 2

Néu mubn chay dong co quay ludi dao doa dau 2 ta 4n Spindle 2 Run >
14.3 = 1 (dau vao PLC c6 dién) > dau ra Q0.4 = 1 (hinh 3.9) = role CR5 ¢6
dién nén tiép diém CRS5 (hinh 3.5) dong lai cAp ngudn cho cong tic to MS3,
cong tic to MS5 c6 dién lam cho tiép diém chinh MSS5 (hinh 3.3) dong lai cap
ngudn cho BBT2, BBT2 cap ngudn cho dong co M5 (chay dong co quay ludi
dao doa dau 2).

Néu mubn dimg dong co quay ludi dao doa dau 2 ta an Spindle 2 Stop >
4.4 = 1 (d4u vao PLC c6 dién)=> dau ra Q0.4 = 0 (hinh 3.9) © role CR5 mét
dién nén tiép diém CR5 (hinh 3.5) mé ra nglimg cip ngudn cho cong tic to
MS5, cong tac to MS5 mat dién 1am cho tiép diém chinh MS5 (hinh 3.3) mo
ra ngimg cip ngudn cho BBT2, BBT2 ngimg cip ngudn cho dong co M5
(ding dong co quay ludi dao doa dau 2).

3.1.4. Piu 1 di sin sang

Khi cac diéu kién sau dong thoi xay ra: 11.0 = 0 (Oil enoungh) dau ra Q0.2
=1 (hinh 3.9) tirc role CR3 c¢6 dién nén tiép diém CR3 (hinh 3.95) dong lai
cap ngudn cho cong tic to MS3, cong tic to MS3 ¢o dién lam cho tiép diém
chinh MS3 (hinh 3.2) déng lai cdp ngudn cho BBT1, BBT1 cap nguén cho
dong co M3 (chay dong co quay ludi dao doa dau 1); dau vao 15.3 = 0 (tic

dong co xép 6ng dau 1 khong bi qua tai) = bao dau 1 d3 sin sang;
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Néu bom dau chua hoat dong hay murc dau thap thi dau vao 11.0=1 = céc
dau ra Q0.1, Q0.2, Q0.3, Q0.4, Q0.5, Q0.6, Q0.7, Q1.0, Q1.1 déu bang 0 va
lac nay ding hoat dong cua ca hé thong.

3.1.5. Pau 2 d4 sin sang

Khi cac diéu kién sau dong thoi xay ra: dau ra Q0.0 = 1 tirc role CR1 ¢6
dién nén tiép diém CR1 (hinh 3.5) dong lai cap ngudn cho cong tic to MSI,
cong tic to MS1 c6 dién lam cho tiép diém chinh MS1 (hinh 3.2) dong lai cap
ngudn cho dong co M1 (bom dau thuy luc chay). Va 11.0 = 0 tic dau thuy luc
da du; Q0.4 = 1 ttc role CRS ¢6 dién nén tiép diém CR5 (hinh 3.5) déng lai
cap ngudn cho cong tic to MS5, cong tic to MS5 ¢ dién lam cho tiép diém
chinh MS5 (hinh 3.3) déng lai cp ngudn cho BBT2, BBT2 cap nguén cho
dong co M5 (chay dong co quay ludi dao doa ddu 2)=> bao dau 2 di sin sang.
3.1.6. Chon ché d Man & dau 1

Khi 4n nat chon ché 6 Man & dau 1thi dau vao caa PLCI1.5=1 va
khi dau 1 dd dua diéu kién sin sang hoat dong.
3.1.7. Cap khi va ngirng cap khi cho pittong day ban dao doa dau 1 1én
doa diu ong

Néu muén cdp ngudn khi day ban dao doa dau 1 tién 1én doa dau 6ng
dau 1 ta 4n nat Spindle 1 Head FWD thi dau vao 12.5 =1 = dau ra Q0.6 = 1
(hinh 3.9) tic role CR7 ¢6 dién nén tiép diém CR7 (hinh 3.6) dong lai cp
nguodn cho cudn van Sol2 cap ngudn khi day pittong dua ca ban dao doa tién
1én vi tri da dat dé doa dau 1.

Néu mudn ngat ngudn khi day ban dao doa dau 1 tién l1én doa dau 6ng
dau 1 ta 4n Spindle 1 head Back thi dau vao 12.6 = 1 = dau ra Q0.6 = 0 (hinh
3.9) ttrc role CR7 mét dién nén tiép diém CR7 (hinh 3.6) mé ra ngimg cip
ngudn cho cudn van Sol2 nén ngimg cip ngudn khi vao pittong dwa ban dao
doa tién 1én vi tri da dat dé doa dau 1-> lic nay ban dao doa & dau 1 1ui vé vi

tri ban dau.
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Khi ban dao 1 tién dén vi tri xa nhat (doa xong dau éng 1) = cong tic
hanh trinh (Spindle FWD 1 detect) tic dong > dau vao 10.4 = 1 = diu ra
Q0.6 = 0 (hinh 3.9) tic role CR7 mat dién nén tiép diém CR7 (hinh 3.6) mo
ra ngimg cAp ngudn cho cudn van Sol2 nén ngimg cap ngudn khi vao pittong
dua ban dao doa tién 1én vi tri d3 dat dé doa dau 1->luc nay ban dao doa &
dau 1 [ vé vi tri ban dau.

Khi dau 1 i vé cham vao diém cudi cung cua hanh trinh ban dao thi
cham vao cong tic hanh trinh Spindle back 1 detect tirc dau vao 10.5 = 1> tac
dong dén cac dau ra:

+ Q0.1 = 0 (hinh 3.9) ttc role CR2 mét dién, tiép diém CR2 (hinh 3.5) mo
ra, cong tac to MS2 mat dién nén tiép diém chinh MS2 cta né (hinh 3.2) mé
ra ngat ngudn vao dong co M2 (dimg dong co xép dau dng & dau 1).

+ Q0.5 = 0 (hinh 3.9) ttc role CR6 mét dién, tiép diém CR6 (hinh 3.6) mo
ra, ngat nguon vao cudn van Soll, ngat ngudn khi cho pittong dy kep xudng
kep dau 6ng dau 1, luc nay kep dau éng 1 duge mo.

Khi kep ng dau 1 mé t6i diém trén cing né cham vao cong tic hanh
trinh Clam 1 detect (ddm bao chic chéin kep da dugc md trude khi Feeder
chuyén dng tranh truong hop bi cong 6ng) tirc dau vao 10.2 = 1> daura Q1.1
=1 (hinh 3.9) tirc role CR10 ¢6 dién lam tiép diém thuong mé ciia nd (hinh
3.6) dong lai cAp ngudn cho cudn van Sol5, cip ngudn khi cho pittong day
dan xich dua 1 dng tiép theo vao vi tri doa. Khi pittong day dan xich dén vi tri
cudi cing ctia hanh trinh thi dau pittong cham vao nat an Feedev FWD detect
tire dau vao 10.0= 1> dau ra Q1.1=0, tirc role CR10 mat dién lam tiép diém
thuong mé cua nd (hinh 3.6) mé ra ngat nguon cho cudn van Sol5, ngat
ngudn khi cho Feeder, dong thoi tiép diém thuong dong CR10 cta n6 (hinh
3.6) dong lai, TM1 bat dau dém thoi gian, sau 2s da dit 2 tiép diém thuong
mo ctia TM1 (hinh 3.6) dong lai cap ngudn vao 2 cudn van Soll (dong kep 1)

va Sol2 (dong kep 2), dam bao chic chan Feeder di dua 6ng vao ding vi tri.
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3.1.8. Cip ngudn khi cho pittong diy dan xich dwa 1 dng tiép theo vao vi
tri doa

Khi mudn cip ngudn khi cho pittong day dan xich dua 1 éng tiép theo
vao vi tri doa ta 4n nut Feeder FWD thi dau vao I3.1 =1 2> daura Ql.1 = 1
(hinh 3.9) tirc role CR10 ¢6 dién lam tiép diém thuong mé cta né (hinh 3.6)
dong lai cip ngudn cho cudn van Sol5, cap ngudn khi cho pittong day dan
xich dua 1 bng tiép theo vao vi tri doa. Khi pittong day dan xich dén vi tri
cudi cung cta hanh trinh thi dau pittong cham vao nat 4n Feedev FWD detect
tirc dau vao 10.0= 1> dau ra Q1.1=0, tirc role CR10 mét dién lam tiép diém
thuong mé cua nd (hinh 3.6) mé ra ngat ngudn cho cudn van Sol5, ngit
nguon khi cho Feeder, dong thoi tiép diém thuong dong CR10 ciia nd (hinh
3.6) dong lai, TM1 bat dau dém thoi gian, sau 2s da dit 2 tiép diém thuong
md ctia TM1 (hinh 3.6) dong lai cap ngudn vao 2 cudn van Soll( dong kep 1)
va Sol 2 (dong kep 2), dam bao chac chan Feeder di dua 6ng vao dang vi tri.

Khi mudn ngit ngudn khi cho pittong day dan xich dua 1 dng tiép theo
vao doa an nat Feeder back thi dau vao 13.2 =1 = dau ra Q1.1 = 0 (hinh 3.9)
tic CR10 mat dién, tiép diém thuong md CR10 cua no (hinh 3.6) mé ra lam
ngit ngudn vao cudn van Sol5 (ngat ngudn khi cho pittong day dan xich dua 1
ong tiép theo vao doa).

Khi pittong day dan xich dén vi tri cudi cing cta hanh trinh thi dau
pittong cham vao nut an Feedev FWD detect tirc dau vao 10.0 = 1> dau ra
Q1.1 = 0 (hinh 3.9) trc CR10 mat dién, tiép diém thuong mé CR10 cua nd
(hinh 3.6) mo ra lam ngit ngudn vao cudn van Sol5 (ngit ngudn khi cho
pittong day dan xich dua 1 ng tiép theo vao doa).

3.1.9. Khéi dong, dirng dong co' xép diu dng 1

Khi mudn cap ngudn cho dong co xép dau 6ng 1 ta an Aligning 1 Run
thi dau vao I3.5 =1 2> dau ra Q0.1 = 1 (hinh 3.9) ttc role CR2 ¢6 dién, tiép
diém CR2 (hinh 3.5) dong lai, role thoi gian TM2 bat dau dém thoi gian. Luc
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nay cong tic to MS2 c¢6 dién vi tiép diém TM2 la tiép diém thuong dong.
Cong tac to MS2 c6 dién nén tiép diém chinh MS2 ciia n6 (hinh 3.2) déng lai
cap ngudn cho dong co M2 (motor xép dau éng 1 chay). Sau thoi gian da dat
cia TM2 (14 thoi gian du dé xép bang dau ng & dau 1) thi TM2 tac dong, tiép
diém TM2 (hinh 3.5) mé ra 1am cho céng tic to MS2 mat dién, tiép diém
MS?2 & ban v& 02 md ra ngat ngudn vao dong co xép dau éng 1.

Khi muén dimg dong co xép dau ong 1 ta 4n Aligning 1 Stop thi dau
vao 13.6 = 1 = dau ra Q0.1 = 0 (hinh 3.9) tic role CR2 mat dién, tiép diém
CR2 ¢ ban v& 05 mo ra, cong tac to MS2 mét dién nén tiép diém chinh MS2
ctia n6 (hinh 3.2) mo ra ngat ngudn vao dong co M2 (ding dong co xép dau
6ng o dau 1).

3.1.10. Péng, mé kep dau 1

Khi mudn cap ngudn khi cho pit tong day kep xudng kep dau éng dau 1
ta 4n Clamp 1 ON thi dau vao 12.5 =1 > dau ra Q0.5 = 1 (hinh 3.9) tic role
CR6 co dién, tiép diém CR6 (hinh 3.6) dong lai, cdp ngudn cho cudn van
Soll, cAp nguon khi cho pit tong day kep xudng kep dau ong dau 1.

Khi mudn ngat ngudn khi cho pit tong day kep xuéng kep dau éng dau
1 ta 4n Clamp 1 OFF thi dau vao 3.0 = 1 > dau ra Q0.5 = 0 (hinh 3.9) tic
role CR6 mat dién, tiép diém CR6 (hinh 3.6) md ra, ngat ngudn vao cudn van
Soll, ngit ngudn khi cho pit tong day kep xubng kep dau 6ng dau 1, lic nay
kep dau 6ng 1 dugc mo.

3.1.11. Chon ché @ Man cho dau 2

Khi mudn chon ché d Man cho dau 2 (mic dinh khong 4n) thi dau vao
[4.0= 1 va khi ban 2 du diéu kién sén sang hoat dong.

3.1.12. Cap ngudn khi day pit tong dwa ca ban dao doa tién Ién doa dau 2

Mudn cip ngudn khi day pittong dua ca ban dao doa tién 1én vi tri da
dit dé doa dau 2 ta an Spindle 2 Head FWD thi dau vao 14.5 =1 = daura
Q1.0 =1 & (hinh 3.9) tirc role CRY ¢o dién nén tiép diém CRY (hinh 3.6) dong
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lai cap ngudn cho cudn van Sol4 cdp ngudn khi ddy pittong dua ca ban dao
doa tién 1én vi tri da dat dé doa dau 2.

Mudn ngimg cap ngudn khi vao pit tong dua ban dao doa tién 1én vi tri
da dat dé doa dau 2 ta 4n Spindle 2 Head back thi dau vao 14.6 =1-> dau ra
Q1.0 = 0 (hinh 3.9) ttic role CR9 mat dién nén tiép diém CR9 (hinh 3.6) mo
ra ngimg cAp ngudn cho cudn van Sol4 nén ngimg cap ngudn khi vio pittong
dua ban dao doa tién 1én vi tri dd dit dé doa dau 2 = lic nay ban dao doa &
dau 2 i vé vi tri ban dau.

Khi ban dao doa 2 tién dén vi tri xa nhit (doa xong dau éng 2) thi cong
tac hanh trinh tac dong (Spindle FWD 2 detect) dau vao 10.6 = 1> diu ra
Q1.0 = 0 (hinh 3.9) ttc role CR9 mat dién nén tiép diém CR9 (hinh 3.6) mo
ra nging cip ngudn cho cudn van Sol 4 nén ngimg cip ngudn khi vao pittong
dua ban dao doa tién 1én vi tri da dat dé doa dau 2 = lac ndy ban dao doa &
dau 2 i vé vi tri ban dau.

Khi du 2 1ui vé cham vao diém cudi cing ctia hanh trinh ban dao thi
cham vao cong tic hanh trinh Spindle back_2 detect tic dau vao 10.7 = 1>
tac dong dén cac dau ra:

+ Q0.7 = 0 (hinh 3.9) ttc role CR8 mat dién, tiép diém CRS (hinh 3.6) mo
ra, ngat ngudn vao cudn van Sol3, ngat ngudn khi cho pittong day kep xudng
kep dau 6ng dau 2, luc nay kep dau dng dau 2 duoc mo.

+ Q0.3 = 0 (hinh 3.9) tirc role CR4 mat dién, role CR4 mat dién lam tiép
diém CR4 (hinh 3.5) mé ra, cong tic to MS4 mat dién nén tiép diém chinh
MS4 cuia n6 (hinh 3.2) mé ra ngit ngudn vao dong co M4 (dimg dong co xép
dau 6ng o dau 2).

Khi kep dng dau 2 mé t6i diém trén cing ndé cham vao cong tic hanh
trinh Clam 2 detect (dam bao chic chian kep dd dugc md trude khi Feeder
chuyén 6ng tranh truong hop bi cong 6ng) tirc dau vao 10.3 = 1> daura Q1.1

=1 (hinh 3.9) tirc role CR10 ¢6 dién lam tiép diém thuong mé cua nd (hinh
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3.6) dong lai cdp ngudn cho cudn van Sol5, cip ngudn khi cho pittong day
dan xich dua 1 dng tiép theo vao vi tri doa. Khi pittong day dan xich dén vi tri
cudi cung cta hanh trinh thi dau pittong cham vao nit 4n Feedev FWD detect
tirc dau vao 10.0= 1> dau ra Q1.1=0, tirc role CR10 mét dién, 1am tiép diém
thuong mé cua nd (hinh 3.6) mé ra ngat ngudn cho cudn van Sol5, ngat
ngudn khi cho Feeder, dong thoi tiép diém thuong déong CR10 cua n6 (hinh
3.6) dong lai, TM1 bat dau dém thoi gian, sau 2s da dit 2 tiép diém thuong
mé ciia TM1 (hinh 3.6) dong lai cp ngudn vao 2 cudn van Soll (déng kep 1)
va Sol 2 (déng kep 2), dam bao chic chin Feeder da dua 6ng vao dung vi tri.
3.1.13. Khéi dong, dirng dong co xép dau ong 2

Mudn chay dong co xép dau ong dau 2 ta an Aligning 2 Run (chay
dong co xép dau dng 2) thi dau vao 15.1 =1 = dau ra Q0.3 = 1 (hinh 3.9) tic
role CR4 c6 dién, tiép diém CR4 (hinh 3.5) déng lai, role thoi gian TM3 bit
dau dém thoi gian. Luc ndy cong tic to MS4 c6 dién vi tiép diém TM3 1a tiép
diém thuong dong. Cong tic to MS4 ¢o dién nén tiép diém chinh MS4 cuia n6
(hinh 3.2) déng lai cap ngudn cho dong co M4 (motor xép dau ong 2 chay).
Sau thoi gian da dat caa TM3 (13 thoi gian du dé xép bang dau éng ¢ dau 2)
thi TM3 tac dong, tiép diém TM3 & ban v& 305 md ra lam cho cong tic to
MS4 mat dién, cong tic to MS4 mat dién lam tiép diém chinh MS4 cta n6 &
ban v& 302 md ra ngat ngudn vao dong co xép dau ong 2.

Mudn dimg dong co xép dau 6ng dau 2 ta an Aligning 2 Stop (ding
dong co xép dau dng 2) thi dau vao 15.2 =1 = dau ra Q0.3 = 0 (hinh 3.9) tic
role CR4 mit dién, role CR4 mat dién lam tiép diém CR4 (hinh 3.5) md ra,
cong tic to MS4 mat dién nén tiép diém chinh MS4 ciia né (hinh 3.2) mé ra
ngit ngudn vao dong co M4 (dimg dong co xép dau éng & dau 2).

3.1.14. Péng, mé kep dau 2

Mudn cip ngudn khi cho pittong day kep xudng kep dau éng dau 2 ta

an Clamp 2 On (d6ng kep dau 6ng sd 2) thi dau vao 14.7 =1 > daura Q0.7 =
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1 (hinh 3.9) tirc role CR8 c6 dién, role CR8 c6 dién lam tiép diém CR8 & ban
v& 06 dong lai, cAp ngudn cho cudn van Sol 3, cip ngudn khi cho pit tong day
kep xudng kep dau dng dau 2.

Mudn ngit ngudn khi cho pit tong ddy kep xudng kep dau éng dau 2 ta
an Clamp 2 Off (m¢ kep dau 6ng s 2) thi dau vao 15.0 =1 = daura Q0.7=0
(hinh 3.9) tirc role CR8 mit dién, tiép diém CR8 & ban v& 06 md ra, ngat
ngudn vao cudn van Sol 3, ngit ngudn khi cho pit tong day kep xubng kep
dau ong dau 2, lac nay kep dau 6ng dau 2 duge mo.

3.1.15. Chon ché d§ hoat dong ciia 2 diu 1a ché dd tw dong > khong 4n
nGt Man/Auto 1 vi mic dinh 1a bat ché do tu dong dau 1, 4n nt Man/Auto 2
dé bat ché @6 tu dong cho dau 2.

Mubn chay ché do tu dong ta 4n Auto start 1, Auto start 2 thi dau vao
12.1=1 va 14.1=1-> tac dong dén cac dau ra:

+ Q0.5=1 (hinh 3.9) ttrc role CR6 c6 dién, tiép diém CR6 (hinh 3.6) dong
lai, cap nguodn cho cudn van Sol 1, cip ngudn khi cho pittong dy kep xudng
kep dau 6ng dau 1.

+ Q0.1 = 1 (hinh 3.9) tirc role CR2 ¢6 dién, tiép diém CR2 (hinh 3.5) dong
lai, role thoi gian TM2 bét dau dém thoi gian. Lac nay cong tic to MS2 co
dién vi tiép diém TM2 1a tiép diém thuong dong. Cong tic to MS2 c6 dién
nén tiép diém chinh MS2 cta né (hinh 3.2) déng lai cdp ngudn cho dong co
M2 (motor xép dau ong 1 chay). Sau thoi gian da dat cia TM2 (la thoi gian
du dé xép bang dau dng & dau 1) thi TM2 tac dong, tiép diém TM2 (hinh 3.5)
mo ra lam cho cong tic to MS2 mét dién, cong tic to MS2 mét dién 1am tiép
diém chinh MS2 cuia n6 (hinh 3.2) mé ra ngat ngudn vao dong co xép dau ong
1.

+ Q0.6 = 1 (hinh 3.9) ttic role CR7 ¢6 dién nén tiép diém CR7 (hinh 3.6)
dong lai cap nguon cho cudn van Sol2 cip ngudn khi day pittong dua ca ban

dao doa tién 1én vj tri d3 d3t dé doa dau 1.
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+ Q1.0 = 1 (hinh 3.9) tirc role CR9 c6 dién nén tiép diém CR9 (hinh 3.6)
dong lai cap ngudn cho cudn van Sol4 cip ngudn khi day pittong dua ca ban
dao doa tién 1én vi tri d3 d3t dé doa dau 2

+ Q0.7 = 1 (hinh 3.9) tirc role CR8 c6 dién, role CR8 c6 dién lam tiép diém
CR8 (hinh 3.6) dong lai, cap ngudn cho cudn van Sol 3, cip ngudn khi cho
pittong day kep xubng kep dau dng dau 2.

+ Q0.3 = 1 (hinh 3.9) tirc role CR4 c6 dién, tiép diém CR4 (hinh 3.5) dong
lai, role thoi gian TM3 bat dau dém thoi gian. Luc nay cong tic to MS4 ¢
dién vi tiép diém TM3 1a tiép diém thuong dong. Cong tic to MS4 co dién
nén tiép diém chinh MS4 cta né (hinh 3.2) déng lai cp ngudn cho dong co
M4 (motor xép dau ong 2 chay). Sau thoi gian da dat cia TM3 (1a thoi gian
du dé xép bang dau éng ¢ dau 2) thi TM3 tac dong, tiép diém TM3 (hinh 3.5)
mo ra lam cho cong tic to MS4 mét dién, cong tic to MS4 mét dién lam tiép
diém chinh MS4 cua n6 (hinh 3.2) mé ra ngat nguon vao dong co xép dau ong
2.

3.1.16. Dirng ché d¢ tw dong & ban 1
Mubn dimg ché d tu dong & ban 1 ta an Auto stop 1 (ding ché do tu
dong & ban 1) thi dau vao 12.2 = 1> tic dong dén cac dau ra:

+ Q0.1=0 (hinh 3.9) tirc role CR2 mét dién, tiép diém CR2 (hinh 3.5) mo ra,
Cong tic to MS2 mét dién nén tiép diém chinh MS2 cta n6 (hinh 3.2) mo ra
ngat ngudn vao dong co M2 (dimg dong co xép dau ong & dau 1).

+ Q0.5 = 0 (hinh 3.9) ttc role CR6 mét dién, tiép diém CR6 (hinh 3.6) mo
ra, ngat ngudn vao cudn van Soll, ngat ngudn khi cho pittong day kep xudng
kep dau ong dau 1, luc nay kep dau éng 1 dugc mé.

+ Q0.6 = 0 (hinh 3.9) ttic role CR7 mat dién nén tiép diém CR7 (hinh 3.6)
mé ra ngimg cAp ngudn cho cudn van Sol2 nén ngimg cap ngudn khi vao
pittong dua ban dao doa tién 1én vi tri da dat dé doa dau 1-> luc nay ban dao

doa & dau 1 Iui vé vi tri ban dau.
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3.1.17. Dirng ché d¢ tw dong & ban 2

Mubn dung ché do6 tu dong ¢ ban 2 ta 4n Auto stop 2 (dung ché d6 tu
dong & ban 2) thi dau vao 14.2 = 1> dau ra Q0.3 = 0 (hinh 3.9) ttic role CR4
mat dién, tiép diém CR4 (hinh 3.5) mo ra, cong tic to MS4 mat dién nén tiép
diém chinh MS4 cta né (hinh 3.2) mé ra ngat ngudn vao dong co M4 (ding
dong co xép dau éng & dau 2).

+ Q0.7 = 0 (hinh 3.9) ttc role CR8 mét dién, tiép diém CRS (hinh 3.6) mo
ra, ngit ngudn vao cudn van Sol3, ngit ngudn khi cho pittong ddy kep xudng
kep dau 6ng dau 2, luc nay kep dau dng dau 2 dugc mo.

+ Q1.0 = 0 (hinh 3.9) tirc role CR9 mat dién nén tiép diém CR9 (hinh 3.6)
md ra ngimg cip ngudn cho cudn van Sol4 nén nging cip ngudn khi vao
pittong dua ban dao doa tién 1én vi tri da dat dé doa dau 2 = ldc nay ban dao

doa & dau 2 Iui vé vi tri ban dau.

3.2. THIET KE PIEU KHIEN CONG POAN DOA PAU ONG BANG
PLC S7-200
3.2.1. Tim hiéu chung vé PLC

PLC viét tat ctia Programmable Logic Controller 1 thiét bi diéu khién lap
trinh dugc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién
logic théng qua mot ngdn ngit 1ap trinh. Ngudi sir dung c6 thé 1ap trinh dé
thuc hién mot loat trinh tu cac sy ki¢n. Cac sy kién nay dugc kich hoat béi tac
nhan kich thich (ngd vao) tac dong vao PLC hoidc qua cic hoat dong co tré
nhu thoi gian dinh ky hay céc su kién duoc dém.

Mot khi su kién dugc kich hoat that sy, n6 bat ON hay OFF cac thiét bi
diéu khién bén ngoai dugc goi 1a thiét bi vat 1y. Mot bo diéu khién 1ap trinh s&
lién tyc 1ap trong chuong trinh do nguoi sir dung 1ap ra cho tin hiéu ¢ ngd vao
va xuét tin hiéu & ngd ra tai cac thoi diém da 1ap trinh,

Pé khic phuc nhitng nhuoc diém cua bo diéu khién dung day nbi (bd diéu
khién bang Relay) nguoi ta da ché tao bo diéu khién PLC nham thoa méin céc
yéu cau sau:

> Lap trinh dé dang, ngdn ngit 1ap trinh dé hoc.

> Gon nhe, dé bao quan, stra chira.

> Dung luong bd nhé 16n dé co thé chira duoc nhitng chuong trinh phtc

tap.
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» Do tin cdy cao trong moi trudng cong nghiép.

> Giao tiép dugc v6i cac thiét bj théng minh khac nhu may tinh, ndi

mang, cac module mo rong.

Céc thiét ké dau tién 1a nham thay cho cc phan cung Role day ndi va cac
logic thoi gian. Tuy nhién bén canh d6 viéc doi héi ting cuong dung lugong
nhd va tinh dé dang cho PLC ma vAn dam bao téc do xtr Iy ciing nhur gid ca...

Chinh diéu nay da tao ra su quan tdm sau sic dén viéc s dung PLC trong
cong nghiép, cac tap 1énh nhanh chong di tr cac 1énh logic don gidn dén cac
lénh dém, dinh thoi, thanh ghi dich... Sy phat trién cac may tinh dan dén cac
b6 PLC c6 dung lugng 16n s6 luong dau vao ra nhiéu hon.

Trong PLC phan cimg CPU va chuong trinh 13 don vi co ban cho qua trinh
diéu khién va xir Iy hé thdng, chirc ning ma bo diéu khién can thuc hién s&
dugc xac dinh bang mot chuong trinh. Chuong trinh nay s€ dugc nap san vao
b6 nho cua PLC, PLC sé thyc hién viée diéu khién dua vao chuong trinh nay.

Nhu vdy néu mudn thay doi hay mo rong chirc ning cia quy trinh cong
nghé ta chi can thay d6i chuong trinh bén trong bd nhd PLC. Viéc thay doi
hay mé& rong chirc ning s& dugc thyc hién mot cach dé dang ma khong can
mot su can thi¢p vat Iy nao so vdi cac b day ndi hay Role.

3.2.2. PLC Siemens S7 - 200
1. Céu trise PLC S7 - 200

PLC S7-200 14 thiét bi diéu khién logic kha trinh loai nho cta hing
Siemens ¢6 ciu tric theo kiéu module va co cac module mé rong. PLC nay
bao gém hai loai CPU: CPU212 va CPU214. Hai loai CPU nay dugc duogc
phan biét bai s6 dau vao/ra va ngudn cap.

- CPU 212: dugc tich hop sin 8 dau vao va 6 dau ra, c6 kha ning mo

rong thém 2 module.

- CPU 214: duoc tich hop san 14 dau vao va 10 dau ra, c6 kha nang mo

rong thém 7 module.

S7-200 c6 nhiéu loai module mé rong khac nhau.

CPU 212 bao gom:

- 512 tir don (word), tirc 1kbyte dé luu chuong trinh thudc mién nhé
doc/ghi dugc va khong bi mat dit liéu nhd co giao dién véi EEPROM. Vung
nhd co tinh chét nay duoc goi 13 ving nhd non-volatile.

- 512 tir don dé luu dir liéu, trong d6 c6 100 tr nh¢g doc/ghi thudc mién
non-volatile.

- 8 cong vao logic va 6 cong ra logic.

- C6 thé gép ndi thém 2 module mé rong dé md rong sé cong vao/ra bao
gbm ca module twong ty (analog).

- Téng s cong 10g1c vao/ra cuc dai 1a 64 cong vao va 64 cong ra.

- 64 bo tao thoi gian tré (timer), trong d6 ¢6 2 timer c6 d6 phan giai 1ms,
8 timer cd do phan giai 10ms va 54 timer c6 do phan giai 100ms.
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- 64 bd dém (counter) chi lam 2 loai: bd dém chi dém tién va bo dém
tién/I0i.

- 368 bit nhd dac biét, st dung lam cac bit trang thai hoac cac bit dat ché
do lam viéc.

- C6 ché d6 ngat va xir Iy tin hiéu ngét khac nhau bao gdm: ngit truyén
thong, ngit theo suon 1én hoic sudn xudng, ngit theo thoi gian va ngat bao
hiéu cua bd dém tdc d6 cao (2 kHz).

- B nhé khong bi mat dit liéu trong khoang thoi gian 50 gid tir khi PLC
bi mat nguon.

CPU 214 bao gdm:

- 2048 tr don (word) thudc mién nhé doc/ghi dugc va khong bi mat dir
liéu nho c6 giao dién véi EEPROM

- 2048 tir don dé lwu dit liéu, trong d6 c6 512 tr nhé doc/ghi thude mién
non-volatile.

- 14 cong vao logic va 10 cong ra logic.

- C6 thé ghép ndi thém 7 module md rong dé mé rong sd cong vio/ra bao
gém ca module twong ty (analog).

- Tong s6 cong logic vao/ra cuc dai 1a 64 cong vao va 64 cong ra.

- 128 b timer chia 1am 3 loai gdm: 4 timer c¢6 do phan giai 1ms, 16 timer
c6 do phan giai 10ms va 108 timer c6 do phan giai 100ms.

- 128 bd dém (counter) chi 1am 2 loai: bd dém chi dém tién va bd dém
tién/I0i.

- 688 bit nhd dac bi¢t, sit dung lam cac bit trang thai hoac cac bit dat ché
do lam viéc.

- C6 ché do ngat va xir Iy tin hiéu ngat khac nhau bao gém: ngit truyén
thong, ngit theo suon 1én hoidc sudon xudng, ngit theo thoi gian va ngat bao
hiéu ctia bd dém tdc do cao.

- 3 bo dém toc d6 cao voi xung nhip 2 kHz va 7 kHz.

- 2 bo phat xung nhanh theo kiéu PTO va PWM.

- 2 bd diéu chinh twong tu.

- B6 nhd khong bi mat dir liéu trong khoang thoi gian 190 gid tir khi PLC
bi mat nguon.

Céac deén bao trén CPU:

- SF: dén do SF bao hiéu hé théng bi hong.

- RUN: den xanh RUN chi PLC dang & ché d6 hoat dong va thuc hién

chuong trinh dugc nap vao trong may.

- STOP: dén vang stop chi PLC dang & ché d¢ dimg.

- Ix.x : dén xanh & cong vao bao trang thai tirc thoi ciia cac cong Ix.x.

- Qy.y : dén xanh & cong bao trang thai tirc thoi ctia cong ra Qy.y.

Cong tic chon ché @ lam viéc cho PLC

Cong tic chon ché d6 lam viéc cho S7-200 c6 3 vi tri cho phép chon cac
ché d6 lam viéc khac nhau:
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- RUN: cho phep PLC thyc hién chuong trinh trong bé nhé. PLC S7-200
s& tu dong chuyén sang ché do stop néu trong may co su c¢b hodc chuong trinh
gip 1énh stop thdm chi ngay ca khi cong tic dang & ché do run, vi vay can
quan sat den bao thyc tai ciia PLC.

- STOP: chuyén PLC tir ché d6 dang thuc hién chuong trinh sang ché do
stop. O ché do stop PLC cho phép hiéu chinh chuong trinh ciing nhu nap mot
chuong trinh méi.

- TERM: cho phép may lap trinh tu quyét dinh mot trong cac ché do cua
PLC & run hodc stop.

2. Nguyén ly hoat dong

PLC thyc hién chwong trinh theo chu ki Iap. Mobi vong lip duoc goi 1a
vong quét (Scan). M01 vong quét duoc bit dau bang giai doan chuyén dit liéu
tir cac cong vao sb toi ving bo dém 4ao, tiép theo 1a giai doan thuc hién
chuong trinh. Trong tung vong queét chuong trinh thue hién tur 1énh dau tién
dén lénh két thiic cua khoi OB (Block End). Sau giai doan thuc hién chuong
trinh 1a giai doan truyen thong ndi bo va kiém tra 16i. Vong quét dugce két thic
bang giai doan chuyén céc ndi dung ctia bo dém ao Q tdi cc cong ra.

4. Chuyen dit liéu
tir b dém ao ra
ngoal vi

[ Nhip dir liéu
tr ngoal vi vio
bo dém ao

3. Truyén thong o -
v tr kiém tra 161 2. Thye 11@1
chuong trinh
Hinh 3.11: Vong quét trong S7 200

Nhu vay, tai thoi dlem thue hién 1énh vao/ra, thong thuong 1énh khong lam
viée truc tiép voi cac cong vao/ra ma chi thong qua b dém ao cua cong trong
ving nhd tham sb. Viéc truyén thong giira bo dém 4o vai thiét bi ngoai vi chi
dugc thyc hién trong gia doan 1 va 4 do CPU quan ly. Khi gdp 1énh véo ra
ngay 1ap tic thi hé théng s& cho dimg moi cong viéc khac, ngay ca chuong
trinh ngat, dé thuc hién 1énh nay mét cach tryc tiép véi cong vao/ra.

Néu sir dung cac ché do ngat, chuong trinh con tuong tng véi ting tin
hiéu ngat duoc soan thao va cai dat nhu mét by phan cua chuong trinh.
Chuong trinh quan ly ngat chi duoc thuc hién trong vong quét khi xuat tin
hiéu bao ngit va c6 thé xay ra & bat ctr thoi diém nao trong vong quét.
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H¢ thong st dung PLC S7-200 ¢ nhiéu vu diém nhu d€ thao tac, lap dat,
su dung, khi c6 hong hoc can thay thé thi dé tim dé thay thé do PLC S7-200
hién dang dugc st dung pho bién

3.2.3. Bang phan cong diu vao ra ciia PLC-S7-200

Bang 3.1: Bang phan cong dau vao

STT | biachi | Kihiéu | Tén chic nang dau vao
1 10.0 LS1 | Feeder Fwd detect
2 10.1 LS2 | Feeder Back detect
3 10.2 1L.S1 | Clamp 1 detect
4 10.3 2LS1 | Clamp 2 detect
5 10.4 1L.S2 | Spindle Fwd 1
6 10.5 1L.S3 | Spindle Back 1
7 10.6 2L.S2 | Spindle Fwd 2
8 10.7 2LS3 | Spindle Back 2
9 11.0 FL1 | Oil enoungh
10 11.5 1SS2 | Man/ auto 1
11 12.0 PB1 | Buzze stop
12 12.1 1PBL11 | Auto start 1
13 12.2 | 1PBL12 | Autostop 1
14 12.3 | 1PBL13 | Spindle 1 Run
15 12.4 1PB3 | Spindle 1 stop
16 12.5 1PB6 | Spindle 1 head Fwd
17 12.6 1PB7 | Spindle 1 head Back
18 12.7 1PB4 | Clamp 1 On
19 13.0 1PB5 | Clamp 1 Off
20 13.1 1PB8 | Feeder Fwd On
21 13.2 1PB9 | Feeder back Off
22 13.3 3PB1 | Hydraulic Run
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23 13.4 1PBL1 | Hydraulic Stop

24 13.5 1PB21 | Aligning 1 Run

25 13.6 1PBL2 | Aligning 1 Stop

26 14.0 2SS2 | Man/auto 2

27 14.1 2PBL9 | Auto start 2

28 14.2 2PBL10 | Auto stop 2

29 14.3 2PBL3 | Spindle 2 Run

30 14.4 1PB5 | Spindle 2 stop

31 14.5 2PBL15 | Spindle 2 head Fwd
32 14.6 2PBL16 | Spindle 2 head Back
33 14.7 3PB1 | Clamp 2 On

34 15.0 PB1 | Clamp 2 Off

35 15.1 1PBL17 | Aligning 2 Run

36 15.2 1PBL18 | Aligning 2 Stop

Bang 3.2: Bang phan cong dau ra ciia PLC

STT | biachi | Ki hi¢u | Tén chirc nang dau ra

1 | Q0.0 Bom dau

2 Q0.1 Aligling 1 motor

3 Q0.2 Spindle 1 motor

4 Q0.3 Aligling 2 motor

5 Q0.4 Spindle 2 motor

6 Q0.5 Sol 1clamp 1

7 Q0.6 Sol 2 spindle head 1

8 Q0.7 Sol 3 clamp 2

9 Q1.0 Sol 4 spindle head 2
10 | Q11 Sol 5 feeder
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3.2.4. Xay dung lwu dd thuit toan:
Dua vao nguyén li hoat dong ctia cong doan doa dau 6ng ta xay dung duoc

lwru d6 thuét toan nhu sau

BAET
NAAU

AN NUUT KHO
NOANG CAUC

NOANG CO QUAY
LOOOI DAO DOA,

no

KHOUI NOANG CAOC
NOANG CO QUAY
LOOOI DAO DOA,

D? NG CO XEAP RAAU
OANG, CAUC VAN
FEEDER, HEAD FOR,
KEP—2RAAT

COu
KIEAM TRA LOAI LOAI DOGNG LATI, KEAT
TOADN HEA SOUA CHOOA N
THOANG THUUC

AAN NUUT DOBNG HEA
THOANG

DO@NG HEA
THOANG

Hinh3.2.1: Luu d6 thuat toan doa dau ong
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BAET
NAAU

AAN NUOT KHOUI no
NOANG NOANG
cO QUAY LOOO
DAO DOA 1, 2

KHOUI ROANG NOANG
cO QUAY LOOOI DAO
DOA 1, 2

cCou
KIEAM TRA LOAI X
RNOANG CO QUAY LOAI
LOOOI DAO DOA
1, 2
- DOGNG LATI,
KHOANG SOUA CHOOA

AAN NUUT DO®NG
NOANG CO QUAY
LOOOI DAO DOA

1, 2

DO@NG NOANG CcO
QUAY LOOOI DAO
DOA 1, 2

Hinh3.2.2: Luu db that toan quay ludi dao doa 1 va 2
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BAET
NAAU

AAN NUOT KHOUI
NOANG NOANG
cO XEAP NAAU
OANG

KHOUI NOANG
NOANG CO XEAP
NAAU OANG

Ccou

KIEAM TRA LOAI

ROANG CO Lo

DOGNG NOANG CO
XEAP NAAU OANG

DOGNG LATI,
sSOUA CHOOA

AAN NUUT DOGNG
NOANG CO XEAP
NAAU OANG

KEAT
THUUOC

DO@NG NOANG CO
XEAP NAAU OANG

/P

Hinh3.2.3: Luu db thuat toan cho dong co xép dau éng 1 va 2
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BAET
NAAU

no

AAN NUOT
NOONG KEIP 1,
2

NOUNG KEIP 1,
2

COu

KIEAM TRA LOAI LQOAI

CUUA KEIP 1, 2

KHOANG

AAN NUUOT MOUO
KEIP 1, 2

yes

DO@NG LATI,
SOUA CHOOA

MOU KEIP 1, 2

KEAT
THUUC

Hinh3.2.4:Luu d6 thuét toan cho kep dau éng 1 va 2
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BAET
NAAU

no
AAN NUUOT KHOU
NOANG NOANG

cO BOM DAAU

KHOUI NOANG
NOANG cO BOM
DAAU

COoOu
KIEAM TRA LOAI LOA'
RNOANG CO
KHOANG
LOA
AAN NUUOUT DO®GNG no

RNOANG CO BOM
DAAU

yes

DO@NG LATI,
SOUA CHOOA

gOM D? U

DO@NG NOANG cO

KEAT
THUUOC

Hinh3.2.5:Luu d6 thuét toan cho dong co bom dau
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BAET
NAAU

AAN NUOT CHATY
FEEDER

FEEDER CHAIY
ROA OANG VAGO

cou
KIEAM TRA LOAI X
FEEDER LOAT

DOGNG LA,
SOUA CHOOA

FEEDER FOR

DETECT

DO®NG FEEDER

no yes
FEEDER DO@NG

AAN DO@NG
FEEDER

Hinh3.2.6:Luu d6 thuét toan spindle 1 va 2
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NO.

KHOU!I ROANG CAJC

KIEAM TRA

SPINDLE 1,2
HEAD FOR
DETECT

NGO@NG
CAAP KHI
¢Ho
SPINDLE 1.2
HEAD FOR

cou
LOAI

SPINDLE 1,2

DBONG CALC ROANG

HEAD FOR 1,2, MOO
KETP 2 RAAU, CHATY

FEEDER FOR
DETECT

DOONG
FEEDER

DOONG HEX

THOANG

DO®NG LAl
00a CHOOA

KEAT
THUUO

DOGNG HEA THOANG

Hinh3.2.7: Luu d thuat toan ty dong cho ca cong doan
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3.3.5. Chwong trinh diéu khién:

Str dung ngdn ngir 14p trinh 1a ngén ngitr LAD
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KET LUAN
Qua qua trinh tim hiéu va thuc hién dé tai tdt nghiép “Trang bi dién — dién tu
day chuyén san xuat ong thép nha may VINAPIPE, di sdu nghién ctu cai
hoan hé théng diéu khién cong doan doa dau 6ng”, dd 4n cua em da dat duoc
mot sd ndi dung sau:

- b4 nghién ctu tong quan vé cac cong doan trong nha may.

- ba nghién ctru va tim hiéu co ban duoc trang bi di¢n ctia cac cong doan
chinh trong nha may ciia nha may can ong thép VINAPIPE nhu cong doan cit
phéi, cong doan tao dng, cong doan doa dau dng...

- P viét chuong trinh diéu khién ty dong hoa cho cong doan doa dau éng
st dung PLC Siemens S7 - 200.

Tuy nhién dd 4n van con mot s6 han ché nhat dinh nhu chua 1am duge nhu
d4u nbi va nap chuong trinh vao PLC thuc dé quan sat hoat dong ctia cong
doan 1 cach truc quan hon...

Sau mdt thoi gian tim hiéu va nghién ctru két hop véi sy nd luc cua ban
than clng vai su gitp do tan tinh cta 6 gido Th.S Tran Thi Phuong Thao va
cac thay co trong Bo mon Dién Cong Nghiép va ban bé trong 16p em da hoan
thanh duoc ban do 4n t6t nghiép nay. Pic biét em xin chan thanh cam on cd
giao Th.S Tran Thi Phuong Théao 1a nguoi truc tiép hudng dan va gitp d& em
trong sudt thoi gian 1am d6 an. Qua ddy, em rat mong nhan duoc sy gop ¥ cua
cac thiy co gido va cac ban sinh vién dé d6 an cta em duoc hoan thién hon
ntra.

Em xin chén thanh cam on!
Hai Phong, ngay 9 thang 07 nam 2011

Sinh vién thuc hién
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Vi Duy Hai
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