LOI NOI DAU

Trong nhitng nam dau thé ky 21, nén cong nghiép Viét Nam da c6 nhiing
chuyén bién manh mé vé khoa hoc va cong nghé. D6 1a két qua cua qué trinh
nghién cttu khoa hoc va su chuyén giao cong nghé tién tién tir cic nuGc phat
trién.

Trong cong cudc cong nghiép hod - hién dai hod dat nude thi khoa hoc vat
liéu kim loai néi chung va nén cong nghiép 6ng thép ndi riéng c6 mot vi tri quan
trong trong nén kinh t€ clia dit nuéc. Do ong thép 1a vat lieu khong thé thi€u
trong nganh cong nghiép cé vai tro quyét dinh t6i su nghiép cong nghiép hoa -
hién dai hoa dat nudc nén phét trién nhanh nghanh thép 1a yéu cau khach quan,
cép bach va y nghia chién lugc. Vi vay, phai két hop diu tu ca vé chiéu rong va
chiéu sau nghia 12 m& rong thi trudng tiéu thu san pham va khong ngimg nang
cao ki thuat cong nghé, cai tién quy trinh san xuéat, dao tao doi ngii ki su, cong
nhan véi trinh do chuyén mon cao... ¢6 thé 1am chi duge day chuyén san xuat.

Sau thoi gian thuc tap t6t nghiép tai cong ty em di duoc giao do an tot
nghiép vé: Téng quan vé nha mdy ong thép VINAPIPE . Di sau nghién citu
cong doan doa dau dng”’.

D6 4n gébm 3 chuong:

Chuong 1: Téng quan vé nha mdy cdn 6ng thép VINAPIPE.

Chuong 2: Day chuyén can dng VINAPIPE

Chuong 3: Cong doan doa dau 6ng.

Em xin chan thanh cam on!
Hai Phong, ngay 10 thang 07 nam 2011
Sinh vién thuc hién

Lé Xuan Long



Chuong 1. TONG QUAN VE NHA MAY CAN ONG THEP VINAPIPE
1.1. TONG QUAN VE NHA MAY

La mot cong ty lién doanh chuyén san xuat kinh doanh céc loai 6ng den, ong
ma c6 dudng kinh tir 1/2" dén 4" chiéu dai theo tiéu chuan 6000 mm. Ngoai ra
nha may con san xudt cic loai 6ng c6 canh vuong. Cudn phoi nhap vé duoc dua
vao mdy dé cit thanh timg dai nho theo kich thudc mdi loai 6ng sau d6 duoc
chuyén vao khau tao dng dé san xuét ra dng tron. Sau khi phoi qua mdy ct tao
thanh timg dai phoi duoc nap dua vao day chuyén tao ong. Trong qud trinh nay
phoi duoc dua vao lién tuc vira tao 6ng, vira nan tron va han hai mép cua 6ng
bang phuong phédp han cao tan va cudi cing trong quy trinh tao 6ng 1a 6ng duoc
cat theo chiéu dai da dinh. Khi 6ng vira tao ra, hai diu ctia 6ng c6 ba via & hai
bén do cét vi vay mdy doa phai 1am viéc dé 1am nhin ddu 6ng dé thuan tién cho
viéc van chuyén, gia cong co khi hodc tién ren dau dng theo yéu cau. Tét ca cdc
loai ong tron sau khi tao 6ng va doa nhdn mit dau dugc dua vao mdy nin thang
dé nan lai cho thang. Do dic diém yéu ciu clia 6ng thép do cong ty san xuat
phai ¢6 do bén va chiu dp luc cao do vay can khau thir 4p luc clia 6ng sau khau
nin théng. Bién phdp thuc hién thir 4p luc biang phuong phdp bom ép, nuéc dugc
dua vao ong véi 4p suat cao. Muc dich kiém tra xem 6ng c6 bi do va buc dudng
han hay khong. Khi phun méc xong, 6ng duoc ciu chuyén vé khu vuc déng géi.
Cong viéc dong gobi 6 day la tuy thudc timg loai 6ng ma ngudi ta dong gdi theo
sO 6ng da quy dinh trong mdt bé. Quy trinh nay dugc thuc hién bdi nguodi cong
nhan.
1.2. GIOI THIEU HE THONG CUNG CAP PIEN

Cong ty dién luc Hai Phong cap nguon cho nha may ong thép VINAPIPE tir
tram dién An Lac v6i nguon 36KV dua vé nha mdy. Nguon nay dua qua cau dao
cach ly (DCL) va bo phan do luong (TU, TI). Truéc bd phan do ludng c6 van

chong sét.



Nha mdy c6 mot tram dién gébm c6 mdt mdy bién 4p chinh dung dé ha dp tir

cao dp xudng trung 4p va bon mdy bién dp phu ding dé ha 4p tir trung thé xuong
ha thé.

Vi tri tram bién 4ap dugc dat & tam giita nha may va dat ngay bén canh xudng:

Hinh 1.1. Tram dién ctia nha may

Tram bién 4p ctia nha mdy dugc str dung bon may bién 4p trong d6 sir dung
mot may bién ap chinh va ba may bién ap phu:

+ May bién ap chinh: dung ha 4p tir 36KV/3.3KV (ha 4p tur cao thé xudng
trung thé), t6 dau day Y /A, S=3000KVA

Nguon 36 KV dua dén mdy bién dp chinh qua mot mdy cat (MCl), trude
mady cat 12 cdc thiét bi do ludng bao vé. Mdy bién dp nay ha dp tir cao th€ xudng
trung thé 36KV/3.3KV dua t6i 3 td HF, ML, UT.

+ May bién ap phu cap cho ti TR - HF: dung ha ap 3.3KV/0,38KV (Ha ap
tlr trung thé€ xuéng ha th¢), t6 ddu day A/ A, S =2000KVA.



Nguon 3.3KV dua qua ta HF (la cac thiét bi do ludng va bao vé), qua may
cat (MC2) dua t6i mdy bién dp ha 4p tir 3.3KV xudng 380V. Dau ra clia mdy
bién 4p duoc ddu lén thanh cédi qua may ciat ACB1 dung trong th LVD — HF1 dé
cép cho tu han cao tin HF1 cta day chuyén tao 6ng FM1 va qua may cat ACB2
dung trong ta LVD — HF2 cép cho tu han cao tan HF2 cua day chuyén tao ong
FM2.

+ May bién ap phu cap cho ti TR - ML: dung ha 4p 3.3KV/0,38KV (Ha ap
tlr trung thé xuong ha thé), t6 ddu day A/ Y, S= 1000KVA.

Nguon 3.3KV dua qua ti ML (trong ti nay dung cac thiét bi do luong va bao
vé) qua may cat duoc dua t6i mdy bién dp ha dp tir 3.3KV xuéng 380V. DAu ra
cac may bién 4p dua lén thanh cdi, tir thanh céi dua t6i aptomat MCCBI1 chita
trong ti LVD — ML380V. Dau ra cua aptomat nay dua qua:

-Aptomat MCCB11 (600A) cap cho mdy cat phoi (SLITTER).
-Aptomat MCCB12 (600A) cap ngudn cho 2 day chuyén tao 6ng (t
FORMING 2”, FORMING 4”).
-Aptomat MCCBI13 (600A) cap nguon cho 2 may nén khi.

-Aptomat MCCB14 (500A) cap ngudn cho mdy nin thing (Straghtener) va
may doa mat dau ong (Facer 2”,47).

- Aptomat MCCB15 (125A) cép ngudn 380V cho t6 dién (Electric rom) va
Boiler.

+ Mady bién ap phu cap cho ti TR - UT: Dung ha 4p 3.3KV/0,22KV (Ha ap
tlr trung thé xuéng ha the), Té dau day A/ Y , S= 1000KVA

Nguon 3.3KV dua qua tu UT (trong ti nay dung cac thiét bi do luong va bao
vé) qua may cét cap cho may bi€n dp ha ap tir 3.3KV xudng 220V, diu ra cla
may bién ap dua 1én thanh cadi, tir thanh cai qua aptomat MCCB2 trong tu LVD
— PM220, aptomat MCCB3 trong ti LVD — GA.

Pau ra cua aptomat MCCB2 chia trong ta LVD — PM220V dua qua:



-Aptomat MCCB21 (120A — 225A) cdp cho t6 dién (Electric rom).
-Aptomat MCCB22 — 400A cap dién cho bo phan xtr 1y nudc thai, bom
nudc khu vuc ma.
-Aptomat MCCB23 (125A —225A) cép dién cho cau.
-Aptomat MCCB24 (125A — 225A) cép dién cho han co dong.
-Aptomat MCCB25 (125A — 225A) cap dién cho bom nudc lam mat cho
han cao tan, may nén khi, may bom dung dich 1am mat 6ng.
-Aptomat MCCB26 (125A — 225A) cap dién cho khu vuc van phong.
-Aptomat MCCB27 (125A — 225A) cap dién cho den chiéu sang quanh nha
may.
Pau ra ctia aptomat MCCB3 chia trong ta LVD — GA cap cho:
-Aptomat MCCB3.1 (300A — 400A) cap cho bom nudc cua day chuyén tao
ong.
-Aptomat MCCB3.2 (500A — 600A) cap cho day chuyén ma.
-Aptomat MCCB3.3 (200A — 225A) cép cho nguén ic quy.
-Aptomat MCCB3.4 (400A) cap nguon cho loc bui.
-Aptomat MCCB3.5 (225A) cip ngudn cho day chuyén thir 4p luc.
-Aptomat MCCB3.6 (400A) cap nguéon ANTI-POLLUTIO.
-Aptomat MCCB3.7 (400A) cap nguén cho chi€u sdng bién quang cdo VPS
Trong céac tu 36KV, HF, UT, ML déu c6 dong ho do dong dién, do cos ¢, do
cong suat, dong ho do KW/h va cac thiét bi bao vé nhu cac role bao vé dién ap
cao, dién ap thap, bao vé pha tram dat, bao vé qua dong, bao vé dong cham dat,
bao vé so léch dong cho may bién ap, bao vé qua nhiét.
1.3. QUY TRINH CONG NGHE
La mot cong ty lién doanh chuyén san xuét kinh doanh cac loai 6ng den, dng
ma c6 dudng kinh tir 1/2" dén 4" chiéu dai theo tiéu chuan 6000mm. Ngoai ra
nha may con san xuét cac loai 6ng cé canh vuong.

So d6 day chuyén cong nghé san xuat 6ng clia cong ty bao gom:
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Hinh 1.2. So d6 quy trinh cong nghé trong nha may

*) Gi6i thiéu vé quy trinh cong nghé:

+ Cong doan cat phoi: Cuon phoi duoc dua vao mdy dé cit thanh timg dai nhd

theo Kich thuéc méi loai 6ng.

+ Cong doan tao 6ng: Sau khi phoi qua mdy cat tao thanh timg dai phoi duogc
nap dua vao day chuyén tao 6ng. Trong qua trinh nay phoi duoc dua vao lién tuc
vira tao 6ng, vira nin tron va han hai mép cta 6ng bang phuong phdp han cao
tan va cudi cling trong quy trinh tao 6ng 1a 6ng dugc cat theo chiéu dai da dinh.

+ Cong doan doa dau 6ng: Khi 6ng vira tao ra, hai dau cua 6ng c6 ba via & hai
bén do cat vi vady may doa phai 1am viéc dé€ 1am nhin dau ong.

+ Cong doan nan thang: T4t ca cac loai 6ng tron sau khi tao 6ng va doa nhan

mit dau duoc dua vao mdy nan thang dé nan lai cho thang.




+ Cong doan thir 4p luc: Do dic diém yéu cau cua 6ng thép do nha may san
xudt phai ¢6 do bén va chiu dp luc cao do vay can khau thir dp luc cta 6ng sau
cong doan nan thang. Bién phép thuc hién thtt 4p luc bing phuong phdp bom ép,
nuéc dugc dua vao 6ng véi 4p sudt cao 53 kg/cm?. Muc dich kiém tra xem ong
c6 bi do va buc duong han hay khong.

+ Khi phun mdc xong, 6ng duoc ciau chuyén vé khu vuc dong géi. Cong viec
dong goi ¢ day la tuy thuodc tiing loai Ong ma nguoi ta dong goi theo s6 6ng da

quy dinh trong mét bé. Quy trinh nay dugc thuc hién boi nguoi cong nhan.



Chuong 2. TRANG BI BPIEN -PIEN TU DAY CHUYEN CAN ONG
THEP VINAPIPE
2.1. THUYET MINH NGUYEN LI HOAT PONG CAC CONG DPOAN
TRONG NHA MAY
2.2.1. Cong doan cit phoi
Cuon phoi dugc dua vao mdy dé cit thanh timg dai nho theo kich thudc moéi

loai Ong.

Hinh 2.1. Cong doan cat phoi
Str dung cac ban vé $6:2.2,2.3,2.4,25,26,27,2.8, 2.9, 2.10, 2.11, 2.12,
2.13,2.14, 2.15, 2.16, 2.17, 2.18 trong tap ban vé cua khau cit phoi.

*) G161 thi€u, chlic ndng cac phan tur trong ban ve:



e Hinh v€ 2.2:
- 1Q1: 4p to mat cAp ngudn cho dong co xe con input coil car.
- 1IKM1F, 1IKM1R: tiép diém chinh cua cac cong tic to IKM1F, 1KM1R.
- 1IEOCR: role dién tir bao v€é qua dong cho dong co 1M1.
- IM1: dong co xe con mang phéi vao. Nhiém vu chinh ctia dong co la di
chuyén ban xe dé dua cudn phoi vao tang d& phoi.

Thong s6 cua dong co:

P =22KW

U =380V
[,,=5,8A
n,, = 1410

f =50HZ

e Hinh vé 2.3:

-1Q2, 1Q3, 1Q4 cac ap té6 mat cép nguén cho cac dong co 1M2, 1M3, 1M4.

- IKM2F, 1IKM2R, 1KM3F, 1KM3R, 1KM4B, 1KM4M, 1KM4Y, 1KM4D:
tiép diém chinh cta cac cong tic to 1KM2F, 1KM2R, 1KM3F, 1KM3R,
1KM4B, 1IKM4M, 1KMA4Y, 1KM4D.

- 1IEOCR2, 1EOCRS3, 1EOCR4: céc role dién tir bao vé qua dong cho cac dong
co 1M2, 1IM3, 1M4.

- IM2: dong co quay tang phoi (UNCOILER). Nhiém vu chinh ctia dong
co la quay tang d& phoi theo hai chi€u, quay theo chiéu thuan thi dua dau phoi
ti€n nén phia trude. Quay chi€u ngugce thi quan lai quan phoi.

Thong sb ctia dong co:

P =5,5KW
U =380V
I,,=114A
n,, = 1440



f =50HZ
- 1M3: dong co nan thang (3-ROLL FEEDER). Nhiém vu chinh clia dong
co la quay hai qua roll trén va dudi, khi dau cudn phoi tién dén day thi qua roll
trén ha xuong va quay theo chiéu ngugc nhau dé kéo dau phoi tién lén.
Thong s6 cta dong co:
P =7,5KW
U =380V
I,,=158A
n,,= 1449
f =50HZ
- 1M4: dong co quay dao cit (SLITTER). Nhiém vu chinh cta dong co la
quay hai truc dao cat phoi ban dau, vi khi phoi dugc dua vao qua dan dao cat
duoc dong co (SLITTER DRIVE) quay hai truc dao ndy dé cit thanh nhiing dai
phoi. Khi dai phoi nay dugc quin 1én tang dG quéan phoi thi ldc nay dong co
(SLITTER DRIVE) dugc loai ra.

Thong s6 cua dong co:

P =22KW

U =380V
I[,,=48A

n,, =975

f =50HZ

e Hinh v¢€ 2.4:

- 1Q5, 1Q7: cac ap td mét cap ngudn cho cac dong co 1M35, 1M?7.

- 1IKM5F, 1KM5R, 1KM7F, 1IKM7R: tiép diém chinh cua cac cong tic to
1KM5F, 1IKM5R, 1KM7F, 1IKMT7R.

- 1IEOCRS, 1EOCRT: cac role dién tor bao v¢ qua dong cho céc dong co 1MS5,
1M7.
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- 1IM5: dong co thay dao cat (SLITTER LIFTING UPPER SHAFT).
Nhiém vu chinh ctia dong co la nang dao cat nén khi nguoi ta can thay dao cat
va ha dao xuong khi thay xong.

Thong sb ctia dong co:

P =0,75KW

U =380V

[,,=2,7A
n,, = 1447
f =50HZ

- IM7: d@ong co xe con dua phoi ra (OUTPUT COIL CAR). Nhiém vu
chinh ctia dong co la di chuyén ban xe d& phoi, khi cudn phoi dugc cét ra thanh
nhiéu dai phoi khdc nhau va dugc tang quin quén lai sau d6 ngudi ta ddy ra ban
xe dé di chuyén phoi ra ngoai.

Thong s6 cua dong co:

P =22KW

U =380V
I,,=5,8A
n, = 1410

f =50HZ

e Hinh vé 2.6:

-1Q14, 1Q15: cac ap t6 mat cho cac dong co 1M 14, 1M15
- 1IKM14F, 1KM15F: tiép diém chinh cua cc cong tic to 1KM14F, 1KM15F.
- 3G3RVA4075V1: bién tan

- IM14: dong co quan phdi thira bén phai (SCRAP WINDER RIGHT).
Nhiém vu chinh cua dong co la cuén mép phoi thira bén phai khi cuon phoi
dugc cat ra thanh nhiéu dai khdc nhau (day 1a ddu mép thira bén phai cuon

phoi).
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Thong sb ciia dong co:

P =7,5KW

U =380V

[,,=159A

n,, = 1450

f =50HZ

- IM15: dong co quan phdi thira bén trai (SCRAP WINDER LEFT).
Nhiém vu chinh ctia dong co la cuén mép phoi thira bén trai khi cudén phoi duoc
cat ra thanh nhiéu dai khac nhau (day 1a ddu mép thira bén trai cudn phoi).
Thong sb ciia dong co:

P =7,5KW

U =380V

I,,=159A

n,, = 1450

f =50HZ

Hinh v¢€ 2.7:

- AQ, Al, A2, A3, A4, A5: role dau ra cia PLC
- 1IKM1F, 1IKM1R, 1KM2F, 1KM2R, 1KM3F, 1KM3R: cudn hut cta cac cong
tac to: IKMIF, 1IKM1R, 1KM2F, 1KM2R, 1KM3F, 1IKM3R
- IEOCRI1, 1EOCR2, IEOCR3: tiép diém thudong dong cia role dién tir bao vé
qua dong 1IEOCR1, 1EOCR2, 1EOCRS.

e Hinh vé 2.8:
- BO, B1, B2, B3, B4, BS, B6, B7: role dau ra ciia PLC
- IKM4F, 1IKM4R, 1IKMS5F, 1IKM5R, 1KM6F, 1IKM6R: cudn hut cua cac cong
tac to: IKMA4F, IKM4R, 1IKM5F, 1IKM5R, 1KM6F, 1IKM6R
- IEOCR4, 1EOCRS5, 1EOCRG: tiép diém thudong dong cua role dién tir bao vé
qua dong 1IEOCR4, 1EOCRS5, 1IEOCR6
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e Hinh v& 2.9:
- C0, C1, C2, C3, C4, C5: role dau ra cua PLC
- IKM14F, IKM14R, 1KM15F, 1IKMI15R, 1IKM16F, IKM16R: cuén hut cua
cac cong tic to: IKM14F, IKM14R, IKMI15F, IKM15R, 1IKMI16F, 1IKM16R
- SVIA, SV1B: cudn hut cua van SV1A, SVIB.
- IEOCR6, 1EOCR7: tiép diém thudng dong cua role dién tir bao vé quéa dong
1EOCRG6, 1IEOCRY
- F1: cau chi .
e Hinh v¢ 2.10:
- DO, D1,D2, D3, D4, D5, D6, D7: role dau ra cua PLC
- SV2A, SV2B, SV3A, SV3B, SV4A, SV4B, SV7A, SV7B: cufn hut ctua van
SV2A, SV2B, SV3A, SV3B, SV4A, SV4B, SVT7A, SVTB.
- F2, F3, F4, F5: cau chi.
e Hinh vé&2.11, 2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 2.18 la so d6 dau ndi
PLC
*) Nguyén li hoat dong:
Cuon phoi dugc dua vao may d€ cat thanh timg dai nho theo kich thude méi
loai ong.
Bat tit ca cac aptomat chd cip ngudn cho mach diéu khién va mach dong luc.
Céc EOCR la céc role dién tir bao vé qua dong cho cac dong co, khi cac dong
co bi qua dong thi tiép diém thuong dong ctiia né & mach diéu khién s& mo ra,
ngat ngudén vao cudn hut ciia cac cong tic to twong Ung, 1am mo tiép diém
thuong mé ciia né & mach dong luc lam ngit ngudn vao dong co = dimg dong
Co.
* Pong co xe con chuyén phdi vio:
Mudn xe chay theo chiéu thuan 4n 4PB30 thi diu vao 10.2 = 1 => dau ra

Q0.0 = 1, role A0 c6 dién dong tiép diém thuong mé A0 & hinh v& 2.7 cip
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ngudn cho cong tic to 1KMIF (lac nay tiép diém thuong doéng IKMIR,
EOCRI1 van déng), tiép diém chinh thuong mo cua cong tic to IKMIF ¢ hinh
v& 2.2 déng lai cdp ngudn cho xe chay theo chiéu thuan. Cudi hanh trinh xe
cham phéi cong tac hanh trinh LS1 nén dau vao 10.4 = 1 lam dau ra Q0.0=0,
role A0 mat dién mé tiép diém thudng mé A0 ¢ hinh v& 2.7 cét ngudn vao cong
tac to IKMIF ¢ hinh v& 2.7, lam m¢ tiép diém chinh thuong md 1KMIF & hinh
v& 2.2, ngét ngudn vao dong co 1am xe ding lai.

Mubn xe chay theo chiéu ngugc an 4PB31 thi dau vao 10.3 = 1 => dau ra
Q0.1 = 1, role Al c6 dién déng tiép diém thuong mo Al & hinh vé& 2.7 cip
ngudn cho cong tic to IKMIR (lic nay tiép diém thudong dong 1KMIF,
EOCR1 van déng), tiép diém chinh thuong mé cia cong tic to IKMIR & hinh
vé 2.2 dong lai cap ngudn cho xe chay theo chiéu ngugc. Cudi hanh trinh xe
cham phai cong tic hanh trinh LS2 nén dau vao 10.5 = 1 lam dau ra Q0.1=0,
role Al mét dién mé tiép diém thuong mé Al ¢ hinh v& 2.7 cat ngudn vao cong
tac to 1IKMIR & hinh v& 2.7, 1am mo tiép diém chinh thuong mé 1KMIR &
hinh v& 2.2, ngit ngudn vao dong co 1am xe ding lai.

*Pdng co quay tang phoi:

Mudn quay tang phéi theo chiéu thuan 4n 4PBL2E thi dau vao 10.6 = 1 =>
dau ra Q0.2 = 1, role A2 c6 dién dong tiép diém thuong mo A2 ¢ hinh vé 2.7
cap ngudn cho cong tic to 1KM2F (luc nay tiép diém thuong dong 1KM2R,
EOCR2 van déng), tiép diém chinh thudng mo cia cong tic to IKM2F ¢ hinh
v& 2.3 dong lai cap ngudn cho dong co quay theo chiéu thuan.

Mubn quay tang phoi theo chiéu nguge 4n 4PBL2F thi dau vao 10.7 = 1 =>
dau ra Q0.3 = 1, role A3 co dién dong tiép diém thuong md A3 & hinh vé 2.7
cap ngudn cho cong tic to 1KM2R (lac nay tiép diém thuong dong 1KM2F,
EOCR2 van déng), tiép diém chinh thudng mé ciia cong tic to IKM2R & hinh

v& 2.3 dong lai cap ngudn cho dong co quay theo chiéu ngugc.
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*Pong quay 3 qua roll:

Mudn dong co quay theo chiéu thuan 4n 4PBLS6 thi dau vao I1.1 = 1 => dau
ra Q0.4 = 1, role A4 c6 dién dong tiép diém thuong mo A4 & hinh vé 2.7 cap
ngudn cho cong tic to 1KM3F (luc nay tiép diém thuong dong 1KM3R,
EOCR3 van déng), tiép diém chinh thuong mé cua cong tic to IKM3FE & hinh
v& 2.3 dong lai cap ngudn cho dong co quay theo chiéu thuan.

Mubdn dong co quay theo chidu nguoc an 4PBLS7 thi dau vao 1.2 = 1 => dau
ra Q0.5 = 1, role A5 c6 dién déng tiép diém thuong mé A5 & hinh vé& 2.7 cép
ngudn cho cong tic to 1KM3R (lic nay tiép diém thuong dong 1KM3F,
EOCR3 van d6ng), tiép diém chinh thudng mé cia cong tac to IKM3R & hinh
v& 2.3 dong lai cap ngudn cho dong co quay theo chiéu nguoc.

*Pdng co quay ludi dao:

Muén quay dao theo chiéu thuin 4n SPB5LE thi ddu vao 12.0=1 => dau ra
Q1.0=1, Q1.3=1, role B0, B3 c6 dién dong tiép diém thudng mé cta nd ¢ hinh
vé& 2.8 cap nguodn cho cong tic to IKM4M, lam dong tiép diém chinh thuong
md 1KM4M & hinh v& 2.3 cap ngudn cho dong co quay theo chiéu thuin va
khoi dong & ché do sao. Cung luc 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 mad, mé tiép diém thuong déng cia nd & hinh vé 2.8, lam dau ra
Q1.3=0, Q1.2=1 lam chuyén ché do 1am viéc cua dong co ¢ ché do tam giac.

Muén quay dao theo chiéu nguoc 4n SPB5LF thi dau vao 12.1=1 => dau ra
Q1.1=1, Q1.2=1, role B1, B2 c6 dién dong tiép diém thuong md cta nd ¢ hinh
vé& 2.8 cap nguodn cho cong tic to 1KM4B, Lam dong tiép diém chinh thuong
m¢d 1KM4B ¢ hinh v& 2.3 cdp ngudn cho dong co quay theo chiéu nguoc va
khoi dong & ché do sao. Cung luc nay role thoi gian T37 bat dau dém thoi gian,

sau thoi gian khoi dong di dat role thoi gian T37 tac dong déng tiép diém
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thudng md, mé tiép diém thuong déng cia nd & hinh vé 2.8, lam dau ra
Q1.3=0, Q1.2=1 lam chuyén ché do 1am viéc cua dong co ¢ ché do tam giac.
* Pong co nang dao,ha dao:

Mudn dong co quay theo chiéu nang dao an SPBL5C thi dau vao 2.2 =1 =>
dau ra Q1.4 = 1, role B4 c6 dién dong tiép diém thuong md B4 & hinh vé& 2.8
cip ngudn cho cong tic to 1KMSF (lac nay tiép diém thuong dong 1KMSR,
EOCRS5 van déng), tiép diém chinh thuong mé cua cong tic to IKMSF & hinh
v& 2.4 dong lai cap ngudn cho dong co quay theo chiéu nang dao 1én

Mudn dong co quay theo chiéu ha dao 4n SPBL5D thi dau vao 12.3 = 1 =>
dau ra Q1.5 = 1, role B5 c6 dién dong tiép diém thuong md B5 & hinh vé 2.8
cap ngudn cho cong tic to 1KM5R (lac nay tiép diém thuong dong 1KMS5F,
EOCRS5 van déng), tiép diém chinh thudng mo cua cong tic to 1IKM5R ¢ hinh
vé& 2.4 dong lai cap nguon cho dong co quay theo chiéu ha dao xudng.

* Pong 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 dong tiép diém thuong mé B6 ¢ hinh v& 2.8 cip
ngudn cho cong tic to 1IKM7F (lac nay tiép diém thuong dong 1KMT7R,
EOCR7 van déng), tiép diém chinh thuong mé cia cong tic to IKM7F & hinh
v& 2.4 dong lai cAp ngudn cho xe chay theo chiéu thudn. cudi hanh trinh xe
cham phai cong tic hanh trinh LS23 nén dau vao 12.6 = 1 lam dau ra Q1.6=0,
role B6 mat dién ma tiép diém thuong mé B6 & hinh vé 2.8 cat ngudn vao cong
tac to IKM7F & hinh vé 2.8, lam mo tiép diém chinh thuong md 1KM7F & hinh
v& 2.4, ngat nguodn vao dong co 1am xe ding lai.

Mubdn xe chay theo chiéu ngugc 4n SPBL4B thi ddu vao 12.5 = 1 => déu ra
Q1.7 = 1, role B7 ¢6 dién dong tiép diém thuong mé B7 ¢ hinh v& 2.8 cip
ngudn cho cong tic to 1IKM7R (lac nay tiép diém thuong doéng 1KMTF,
EOCR7 van déng), tiép diém chinh thudng mo cua cong tic to IKM7R ¢ hinh
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vé 2.4 dong lai cap ngudn cho xe chay theo chiéu ngugc. Cudi hanh trinh xe
cham phai cong tic hanh trinh LS22 nén dau vao 12.7 = 1 1am dau ra Q1.7=0,
role B7 mat dién mo tiép diém thuong mé B7 & hinh vé 2.8 cit ngudn vao cong
tac to IKM7R & hinh v& 2.8, lam m¢ tiép diém chinh thuong md 1KM7R &
hinh v& 2.4, ngét ngudn vao dong co 1am xe duing lai.

*Pong co quan phoi thira:

Mudn quan phoi thira theo chiéu thuan an 5PB59 thi ddu vao 3.4 = 1 => dau
ra Q2.0 = 1, role CO c6 dién déng tiép diém thudng mé CO & hinh vé& 2.9 cip
ngudn cho cong tic to 1IKMI14F (lac nay tiép diém thuong déng 1KMI4R,
EOCR14 van déng), tiép diém chinh thuong mo cua cong tic to 1KMI4F &
hinh v& 2.5 dong lai cip ngudn cho dong co quéan phéi thira theo chiéu thuan.

Mudn quén phoi thira theo chiéu nguoc 4n SPBL72 thi dau vao 13.0 = 1 =>
dau ra Q2.1 = 1, role C1 c6 dién dong tiép diém thuong mo C1 & hinh vé 2.9
cap ngudn cho cong tic to IKM14R (lac nay tiép diém thuong dong 1KM14F,
EOCR14 van déng), tiép diém chinh thudng mo cua cong tic to 1KMI4R &
hinh v& 2.5 dong lai cip ngudn cho dong co quan phoi thira theo chidu nguoc.

* Ngudn thuy lyc nang xe phdi vao 18n, xudng:

Mudn cap nguon thiy luc theo chiéu nang xe 1én an 4PB44 thi dau vao 13.5 =
1 => déu ra Q2.4 = 1, role C4 c6 dién dong tiép diém thuong md C4 & hinh vé
2.9 cap nguodn cho cudn van SVIA (lic ndy tiép diém thudng dong SVIB van
dong), cap ngudn thay luc theo chiéu nang xe 18n.

Mudn cap ngudn thay luc theo chiéu ha xe xudng 4n 4PB45 thi dau vao
13.6=1 => dau ra Q2.5 = 1, role C5 ¢ dién dong tiép diém thudng mo C5 &
hinh v& 2.9 cdp ngudn cho cuén van SVIB (lic nay tiép diém thuong dong
SV1A van déng), cip ngudn thay luc theo chiéu ha xe xubng.

* Ngudn thuy lyc mo, dong kep gitt cudn phoi dau vao:
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Mudn cap nguon thiy luc theo chiéu mo kep an 4PBL2C thi dau vao 14.0 = 1
=> dau ra Q3.0 = 1, role DO c6 dién dong tiép diém thuong md DO & hinh vé&
2.10 cdp ngudn cho cudn van SV2A (luc nay tiép diém thudong dong SV2B van
dong), cap ngudn thay luc theo chiéu ma kep.

Mudn cap ngudn thiy luc theo chiéu dong kep 4n 4PBL2D thi dau vao 4.1 =
1 => dau ra Q3.1 = 1, role D1 c6 dién dong tiép diém thudng mo D1 & hinh vé
2.10 cAp ngudn cho cudn van SV2B (lc ndy tiép diém thuong dong SV2A van
dong), cip ngudn thuy luc theo dong kep.

* Ngudn thay Iyc 1én, xudng than tang phoi dau vao:

Mudn cip nguén thay luc theo chiéu 1én an 4PB28 thi dau vao 14.6 = 1 =>
dau ra Q3.2 = 1, role D2 c6 dién dong tiép diém thudng mé D2 & hinh vé 2.10
cap ngudn cho cudn van SV3A (lac nay tiép diém thuong dong SV3B van
dong), cap ngudn thiy luc theo chiéu 1én. Pén cudi hanh trinh cham phai cong
tac hanh trinh LS8 => dau vao 15.0 =1 1am cho dau ra Q3.2=0 role D2 mat dién
mo tiép diém thuong mé D2 & hinh vé 2.10 ngung cip nguodn cho cudn van
SV3A, nging cip ngudn thuy luc theo chiéu 1én.

Mudn cap ngudn thuy luc theo chidu xudng 4n 4PB29 thi dau vao [4.7 =1 =>
dau ra Q3.3 = 1, role D3 ¢6 dién dong tiép diém thuong mé D3 & hinh vé 2.10
cap ngudn cho cudn van SV3B (luc nay tiép diém thuong dong SV3A van
dong), cap ngudn thay luc theo chiéu xudng.

* Nguon thuy lyc nang, ha con lan gitt cudén phoi dau vao:

Mudn cdp ngudn thuy lyc theo chiéu nang con lin 1én 4n 4PBL2A thi dau
vao I4.2 = 1 => dau ra Q3.4 = 1, role D4 ¢c6 dién dong tiép diém thuong mo D4
& hinh v& 2.10 cap ngudn cho cudn van SV4A (luc nay tiép diém thudng dong
SV4B van dong), cip ngudn thuy luc theo chiéu nang 1én. Dén cubi hanh trinh

cham phai cong tac hanh trinh LS6 =>dau vao 4.4 =1 lam cho dau ra Q3.4=0
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role D4 mét dién mé tiép diém thuong mé D4 ¢ hinh vé& 2.10 ngimg cép ngudn
cho cudn van SV4A, ngimg cap ngudn thity luc theo chiéu lén.

Mudn cap ngudn thuy luc theo chiéu ha con lin xudng 4n 4PBL2B thi dau
vao 14.3 = 1 => dau ra Q3.5 = 1, role D5 c6 dién déng tiép diém thuong md D5
& hinh v& 2.10 cép ngudn cho cudn van SV4B (luc nay tiép diém thudng dong
SV4A van dong), cap ngudn thay luc theo chiéu ha con lin xuéng.

2.1.2. Cong doan tao ong ( FM1, FM2 )
Sau khi phoi qua mdy cit tao thanh timg dai phoi dugc nap dua vao day
chuyén tao 6ng. Trong qua trinh nay phoi dugc dua vao lién tuc vira tao 6ng, vira

nan tron va han hai mép cua 6ng bang phuong phdp han cao tan va cudi cling

trong quy trinh tao 6ng 1a 6ng dugc cét theo chiéu dai da dinh.

Hinh 2.18. Cong doan tao 6ng
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Str dung cac hinh vé s6: 2.19, 2.20, 2.21, 2.22,2.23,2.24, 2.25 trong tap ban

v¢€ cua cong doan tao ong Forming.

*) Gi6i thiéu, chirc ning cac phan tir mach dong luc va mach diéu khién céng

doan tao 6ng Forming;

e Hinh vé 2.19:

1Q2, 1Q3, 1Q4: cac aptomat cép nguén cho cac dong co 1M1, 1M2,
1M3.

EOCR1, EOCR2, EOCR3: cac role di¢n tor bao vé qua dong cho cac
dong co 1M1, 1M2, 1M3.

1KM1, 1KMI1D, 1KM1S, 1KM2, 1KM2A, 1KM4, 1KMS5: tiép diém
chinh cta cac cong tic to 1IKM1, IKMID, 1KM1S, 1KM2, 1IKM2A,
1KM4, 1IKMS5 cap ngudn cho dong co 1M1, IM2, 1M3 va phanh.

IM1: dong co quay ludi cua

Thong s6 cuia dong co:

P =37KW

n,, = 2955

U =380V

I, =72A

1M2: dong co tua phoi vao 1ong

1M3: dong co md rong 1dng chira phoi.

Thong s6 cua dong co:

P=1,5KW
U =380V
n,, = 1745

1, =6,5A

e Hinh vé 2.20:
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1Q6, 1Q7: cac aptomat cip ngudn cho cac dong co IM5, IM6.
EOCRS, EOCRG6: cac role dién tir bao v€ qua dong cho cac dong co 1MS5,
1M6.
1KMS8, 1KMO9: tiép diém chinh cua cac cong tic to 1IKMS, IKM9 cip
ngudn cho dong co 1M35, 1M6.
IMS5: dong co bang tai 1.
Thong sb cia dong co:
P =1,5KW
U =380V
[,,=4A
n,,= 1410
IM6: dong co bang tai 2.
Thong sb ciia dong co:
P =1,5KW
U =380V
[,,=4A
n,,= 1410

Hinh vé 2.21:

1Q8, 1Q9: cac aptomat cap ngudn cho cac dong co 1IM7, 1M8.

EOCR7, EOCRS: cac role dién tir bao v€ qua dong cho cac dong co 1M7,
1M8.

1KM11, IKM13F, 1IKM13R, 1IKM13A: tiép diém chinh ctia cac cong tic
to 1KMI11, IKMI13F, 1IKM13R, IKM13A cap nguén cho dong co 1M7,
1M8 va phanh.

1M7: dong co quan phdi thira theo chiéu thuan.

Thong s6 cua dong co:
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P=0,75KW
U =380V
n, = 1410

I, =2.3A

1M8: dong co quay tang phdi theo chiéu tién.

Thong so cuia dong co:

P=3,7KW

U =380V

n,,= 950

I,,=9,7A

Hinh vé& 2.22:

1Q12: aptomat cap ngudn cho cac dong co IM11.

EOCRI11: role dién tir bao v¢ qua dong cho cac dong co IM11.

1KM18: tiép diém chinh cua cc cong tic to IKM18 cap ngudn cho dong
co IM11.

IM11: dong co bom dung dich lam mat.

Thong s cua dong co:

P =3,7KW

U =380V

n, = 1410

I,,=9,7A

Hinh v& 2.23:

MO, M1, M2, M3, M4, M5, M6, M7 la tiép diém thuong mo cua céc role
MO, M1, M2, M3, M4, M5, M6, M7 cua PLC.

1KM1, 1KM1D, 1KM1S, 1KM2, 1IKM2A, 1KM13R, 1KM13F la céac

cong tac to:
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T1: role thoi gian.

SV6: cudn hut cua van khi.

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

F1: cau chi.

Hinh v¢ 2.24:

NO, N1, N2, N3, N4, N5, N6, N7 1a tiép diém thudng mé cua cac role
NO, N1, N2, N3, N4, N5, N6, N7 cua PLC.

1KM4, 1IKMS5, 1KM8, 1KM9, 1IKM11, 1IKM12, 1IKM18 1a cic cong tic
to.

SV7: cudn hut cua van khi.

EOCR3, EOCR5, EOCR6, EOCR7, EOCRI11: tiép diém thuong dong
cua céc role dién tir bao v¢ qua dong EOCR3, EOCRS, EOCR6, EOCRY,
EOCR11.

F2: cau chi.

Hinh v€ 2.25:

KO, K1, K2, K3 la tiép diém thuong mé cua cac role KO, K1, K2, K3 cua
PLC.

SV9, SV18, SV14, SV15: cudn huat cua van khi.

F3, F4, F5, F6: cau chi.

*) Nguyén li hoat dong:

Bat tit ca cac aptomat cho cép nguén cho mach diéu khién va mach dong luc.

Cac EOCR Ia cac role dién tir bao vé quéa dong cho cac dong co, khi cac dong
co bi qua dong thi tiép diém thuong dong ciia né & mach diéu khién s& mo ra,
ngit ngudn vao cudn hat cia cic cong tic to twong ung, lam md tiép diém

thudng md ctia né & mach dong luc lam ngit ngudn vao dong co > ding dong
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* Khéi dong, dung dong co quay ludi cua:

Mudn khoi dong dong co quay ludi cua ta 4n nut 8PBL1-> dau vao 10.2=1
- déau ra Q0.0=1, role MO c6 dién dong tiép diém thudng mé MO caa né & hinh
v& 2.23 dong lai dong thoi 10.2=1 = dau ra Q0.1=1, role M1 ¢6 dién dong tiép
diém thuong md M1 cua nd ¢ hinh vé& 2.23 déng lai cap ngudn cho cong tic to
1KM1, timer T1. Cong tic to 1KM1 c6 dién dong tiép diém chinh thuong md
1KM1 caa nd ¢ hinh v& 2.19 cip ngudn cho dong co 1M1, dong co IM1 duoc
khoi dong & ché d6 sao. Sau thoi gian khoi dong T1 tac dong dong tiép diém
thudng mo, mé tiép diém thuong dong T1 cta nd ¢ ban v& 2.23 chuyén ché do
lam viéc cia dong co 1M1 vé ché d6 tam giéc.

Mudn dimg dong co quay ludi cua ta an ntit 8PB1 = dau vao 10.3=1 = dau
ra Q0.0=0, role MO mét dién m¢ tiép diém thuong md MO cia nd ¢ hinh vé
2.23 dong lai déng thoi 10.3=1 >dau ra Q0.2=0, role M2 mat dién mo tiép
diém thuong mé M2 cta né ¢ hinh v& 2.23 md ra ngit ngudn vao cong tic to
1KMI1. Cong tic to IKM1 mat dién mé tiép diém chinh thuong md 1KM1 cua
n6 & hinh vé& 2.19 ngit ngudn cho déng co 1M1, ding dong co IM1.

* Khoi dong, dimg dong co quay tang phdi theo chiéu tién:

Mudn khoi dong dong co quay tang phoi theo chiéu tién ta 4n nut 6PBLS >
dau vao 10.4=1 > dau ra Q0.3=1, role M3 c6 dién déng tiép diém thuong mo
M3 cta n6 & hinh vé 2.23 déng lai cap ngudn cho cong tic to 1IKM13F, cong
tac to IKM13F c6 dién lam dong tiép diém thuong mé 1KM13F ciia né & hinh
v& 2.21 cip ngudn cho dong co 1M8, chay dong co quay tang phdi theo chiéu
tién.

Mudn ding dong co quay tang phdi theo chiéu tién ta 4n nit 6PB7 > dau
vao 10.5=1 > dau ra Q0.3=0, role M3 mét dién mo tiép diém thuong mo M3
ctia n6 & hinh vé 2.23 md ra ngimg cap nguodn cho cong tic to 1KMI13F, cong

tac to 1KM13F mét dién 1am mé tiép diém thuong mo 1KM13F ciia nd ¢ hinh
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vé& 2.21 nglmg cap ngudn cho dong co 1M8, dimg dong co quay tang phdi theo
chiéu tién.
* Khoi dong, dimg dong co quay tang phdi theo chiéu lui:

Mudn khoi dong dong co quay tang phdi theo chiéu lui ta 4n nit 6PBL7 =
dau vao 10.6=1 2> dau ra Q0.4=1, role M4 c6 dién dong tiép diém thuong mo
M4 cia n6 & hinh vé 2.23 déng lai cdp ngudn cho cong tic to 1IKM13R, cong
tic to 1IKMI13R c6 dién 1am dong tiép diém thuong mé 1IKM13R cua né & hinh
v& 2.21 cip ngudn cho dong co 1M8, chay dong co quay tang phdi theo chiéu
lui.

Muén dirng dong co quay tang phdi theo chiéu lui ta 4n ntit 6PB7 > dau vao
10.5=1 > dau ra Q0.4=0, role M4 mit dién moé tiép diém thuong mo M4 cia nd
& hinh v& 2.23 mé ra ngimg cap ngudn cho cong tic to 1IKMI3R, cong tic to
1KM13R mat dién 1am mo tiép diém thuong mé 1KMI13R cta nd & hinh vé
2.21 ngimg cip ngudn cho dong co IMS8, dimg dong co quay tang phdi theo
chiéu lui.

* Khoi dong, dimg dong co tua phdi vao 16ng:

Mudn khdi dong dong co tua phdi vao 1ong ta an nit 6PBL1 > dau vao
10.7=1 > dau ra Q0.5=1, role M5 c6 dién déng tiép diém thuong md M5 cia
n6 & hinh v& 2.23 déng lai cip ngudn cho cong tic to 1KM2, cong tic to 1 KM2
c6 dién 1am dong tiép diém thuong md 1KM2 ciia né & hinh vé 2.19 cap nguén
cho dong co 1M2, chay dong co tua phéi vao 1ong.

Mudn dimg dong co tua phdi vao 10ng ta 4n ntt 6PB1 = dau vao I1.0 =1 >
dau ra Q0.5=0, role M5 mat dién mé tiép diém thudng md M5 cta nd & hinh vé
2.23 mé ra nglmg cdp ngudn cho cong tic to 1KM2, cong tic to 1KM2 mat
dién lam m¢ tiép diém thuong mé 1KM2 caa nd ¢ hinh v& 2.19 ngimg cip
ngudn cho dong co 1M2, dimg dong co tua phdi vao 16ng.

* Khoi dong, dimg dong co md rong 1dng chira phoi:
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Mudn khoi dong dong co mé rong 16ng chira phoi ta an niat 6PBL2 = dau
vao 11.1=1 > dau ra Q1.0=1, role NO c6 dién déng tiép diém thudng mé NO
ctiia nd ¢ hinh vé& 2.24 déng lai cip ngudn cho cong tic to 1KM4, cong tic to
1KM4 c6 dién lam déng tiép diém thuong mé 1KM4 cta nd & hinh vé 2.19 cap
ngudn cho dong co 1M3, chay dong co mé rong 1ong chira phoi.

Mudn ding dong co mé rong 16ng chira phoi ta 4n nit 6PB6=> dau vao
11.5=1 > dau ra Q1.0=0, role NO mat dién mo tiép diém thudng mé NO cua nd
& hinh v& 2.24 md ra ngimg cdp ngudn cho cong tic to 1KM4, cong tic to
1KM4 mat dién 1am mo tiép diém thuong mo 1KM4 cta né & hinh vé 2.19
ngimg cip nguodn cho dong co 1M3, dimg dong co md rong 1ong chira phoi.

* Khoi dong, dimg dong co thu hep 1dng chira phoi:

Mudn khéi dong dong co thu hep 10ng chira phoi ta an nut 6PBL3 > dau
vao 11.2=1 > dau ra QI.1=1, role N1 c6 dién dong tiép diém thudng md N1
ciia nd & hinh vé& 2.24 dong lai cip ngudn cho cong tic to 1KMS, cong tic to
1KMS5 c6 dién lam déong tiép diém thuong mé 1KMS5 cta nd & hinh vé 2.19 cap
ngudn cho dong co 1M3, chay dong co thu hep 1dng chtra phdi.

Mudn ding dong co thu hep 16ng chira phoi ta 4n nat 6PB8 > dau vao
11.6=1 > dau ra Q1.1=0, role N1 mat dién mo tiép diém thuong mo N11 cia
n6 & hinh v& 2.24 mo ra ngiimg cap ngudn cho cong tic to 1KMS, cong tic to
1KM5 mét dién 1am mo tiép diém thuong mé 1KMS5 caa nd ¢ hinh vé 2.19
ngimg cip nguodn cho dong co 1M3, dimg dong co thu hep 10ng chira phoi.

* Khot dong, dung dong co chay bang tai 1:

Muén khai dong dong co chay bang tai 1 ta 4n nit 8PBL2 - dau vao 12.0=1
- dau ra Q1.2=1, role N2 c6 dién dong tiép diém thuong md N2 cua nd & hinh
v& 2.24 dong lai cAp ngudn cho cong tic to 1KMS, cong tic to 1IKMS co dién
lam déng tiép diém thuong mé 1KMS cta né & hinh vé 2.20 cap ngudn cho

dong co 1M5, chay dong co bang tai 1.
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Mudn dimg dong co bang tai 1 ta an niat 8PB2-> dau vao 12.1=1 - dau ra
Q1.2=0, role N2 mét dién mo tiép diém thuong mé N2 cta n6 & hinh v& 2.24
mo ra ngimg cip ngudn cho cong tic to 1IKMS, cong tic to IKMS8 mat dién lam
mo tiép diém thuong mé 1KMS ciia ndé ¢ hinh vé& 2.20 ngimg cip ngudn cho
dong co IMS5, dung dong co bang tai 1.

* Khoi dong, dung dong co chay bang tai 2:

Mudn khéi dong dong co chay bang tai 2 ta 4n ntit 8PBL3 = dau vao 12.2=1
- dau ra Q1.3=1, role N3 c6 dién dong tiép diém thuong md N3 cua nd & hinh
vé& 2.24 dong lai cAp ngudn cho cong tic to 1KM9, cong tic to 1IKM9 co dién
lam dong tiép diém thuong md 1KM9 ciia né & hinh vé 2.20 cap ngudn cho
dong co 1M6, chay dong co bang tai 2.

Mudn dimg dong co bang tai 2 ta an nat 8PB3-> dau vao 12.3=1 > dau ra
Q1.3=0, role N3 mét dién mé tiép diém thuong mé N3 ciia n6 & hinh vé& 2.24
mo ra ngimg cip ngudn cho cong tic to 1IKM9, cong tic to 1KM9 méat dién lam
mo tiép diém thuong mé 1KM9 ciia né & hinh vé 2.20 ngimg cip ngudn cho
dong co IM6, dung dong co bang tai 2.

* Khoi dong, dimg dong co quan phdi thira theo chiéu thuan:

Muén khoi dong dong co quan phdi thira theo chiéu thuan ta 4n nt 5SPBL6
- dau vao 12.4=1 - dau ra Q1.4=1, role N4 ¢ dién dong tiép diém thuong mé
N4 ctia n6 ¢ hinh vé& 2.24 dong lai cap nguodn cho cong tic to 1KM11, cong tic
to IKM11 c6 dién lam dong tiép diém thuong mo 1KMI11 cta nd & hinh vé
2.21 cap ngudn cho dong co 1M7, chay dong co quan phdi thira theo chiéu
thuan.

Mudn dimg dong co quén phdi thira theo chiéu thuan ta an nut 5SPB7-> dau
vao 12.6=1 > dau ra Q1.4=0, role N4 mét dién mé tiép diém thuong mo N4
ctia né & hinh vé 2.24 mé ra nging cap ngudn cho cong tac to IKM11, cong tac

to 1KM11 mét dién 1am md tiép diém thuong md 1KM11 ciia né & hinh vé& 2.21
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ngimg cip ngudn cho dong co 1M7, dimg dong co quéan phoi thira theo chiéu
thuan.
* Khoi dong, dimg dong co quin phdi thira theo chiéu nguoc:

Mudn khoi dong dong co quan phéi thira theo chiéu nguoc ta 4n nut SPBL7
= déau vao 12.5=1 2 dau ra Q1.5=1, role N5 c6 dién déng tiép diém thuong mo
N5 ctia nd ¢ hinh vé& 2.24 déng lai cAp ngudn cho cong tic to 1KM12, cong tic
to IKM12 c6 dién lam dong tiép diém thuong mo 1KMI12 cta nd & hinh v&
2.21 cap ngudn cho dong co 1M7, chay dong co quan phoi thira theo chiéu
nguoc.

Mudn dimg dong co quan phdi thira theo chiéu nguoc ta 4n nat SPB7-> dau
vao 12.6=1 > dau ra Q1.5=0, role N5 mét dién mé tiép diém thuong mo N5
ctia n6 & hinh vé& 2.24 mé ra ngimg cap ngudn cho cong tic to 1KM12, cong tic
to 1KM12 mat dién 1am mé tiép diém thuong mé 1KM12 ciia n6 & hinh vé 2.21
ngimg cap ngudn cho dong co 1M7, dimg dong co quéan phoi thira theo chiéu
nguoc.

* Cap, dimg ngudn khi cho van thu mé tang quan mép phoi:

Mudn cap ngudn khi cho van thu mo tang quan mép phdi ta an nat 6PBL9 >
dau vao 11.7=1 = dau ra Q1.6=1, role N6 c6 dién dong tiép diém thuong mo
N6 caa nd & hinh vé& 2.24 dong lai cip ngudn cho cudn van SV7, cip ngudn khi
cho van thu mo tang quan mép phoi.

Mudn dimg cap ngudn khi cho van thu mé tang quan mép phoi ta an nat
6PB9 > dau vao 12.7=1 > dau ra Q1.6=0, role N6 mat dién md tiép diém
thuong mé N6 ciia nd ¢ hinh v& 2.24 md ra ngat ngudn cho cudn van SV7, ngat
ngudn khi cho van thu mé tang quin mép phoi.

* Khéi dong, ding dong co bom dung dich [am mat:

Mudn khéi dong dong co bom dung dich lam mat ta 4n nat SPBL11 = dau

vao 13.0=1 > dau ra Q1.7=1, role N7 c6 dién dong tiép diém thuong md N7
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ctia n6 & hinh vé& 2.24 déng lai cip ngudn cho cong tic to 1KM18, cong tic to
1KM18 c6 dién lam dong tiép diém thuong mo 1KM18 cua nd & hinh v& 2.22
cap ngudn cho dong co IM11, chay dong co bom dung dich 1am mét.

Mudn ding dong co bom dung dich 1dm mat ta an nut SPB9-> dau vao 13.1=1
- dau ra Q1.7=0, role N7 mat dién mé tiép diém thudng mé N7 cua né & hinh
v& 2.24 md ra ngimg cap ngudn cho cong tic to 1KM18, cong tic to 1KMI18
mat dién 1am mé tiép diém thuong mé 1KM18 ctia né & hinh v& 2.22 ngimg cap
ngudn cho dong co 1M11, dimg dong co bom dung dich 1am mat.

* Cap, ding ngudn khi cho van déng mé kep:

Mudn cap ngudn khi cho van déng mé kep ta an nut SPBL5-> dau vao
15.0=1 > dau ra Q2.0=1, role KO c6 dién dong tiép diém thuong mo KO cia né
& hinh v& 2.25 dong lai cp ngudn cho cudn van SV9, cip ngudn khi cho van
dong mdé kep. Luc nay kep dugc dong.

Mudn dimg cép ngudn khi cho van déong mé kep ta 4n nat 8PB5 = dau vao
15.1=1 = dau ra Q2.0=0, role KO mat dién md tiép diém thuong mé KO cua nd
& hinh v& 2.25 mo ra ngit ngudn cho cudn van SV9, ngit ngudn khi cho van
dong maé kep. Luc nay kep duoc mé.

* Cap, dimg nguon khi cho van day xe cit:

Mudn cip ngudn khi cho van diy xe cit ta 4n nut SPBL6-> dau vao 14.5=1
- dau ra Q2.1=1, role K1 c6 dién dong tiép diém thuong mo K1 cta nd & hinh
vé& 2.25 dong lai cip nguodn cho cudn van SV18, cap nguodn khi cho van diy xe
cat.

Khi xe cat tién dén cudi hanh trinh xe cham vao cong tic hanh trinh 8PB6 >
dau vao 14.6=1 > dau ra Q2.1=0, role K1 mait dién mo tiép diém thuong mo
K1 ctia né & hinh v& 2.25 md ra ngat ngudn cho cudn van SV18, ngit ngudn khi
cho van day xe cit.

* Cap, durng nguon khi cho van hat ong 161 ra mang:
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Mudn cap ngudn khi cho van hat 6ng 16i ra mang ta 4n nat 8SS3-> dau vao
16.4=1 > dau ra Q2.2=1, role K2 c6 dién dong tiép diém thuong md K2 cua né
& hinh vé& 2.25 déng lai cAp ngudn cho cudn van SV14, cip ngudn khi cho van
hat 6ng 161 ra mang.

* Cép, dimg ngudn khi cho van hit éng tot ra bang tai:

Mudn cép ngudn khi cho van hat dng tot ra bang tai néu chon hat éng ra
mang 1, cam bién trén bang chuyén 1 PX4 c6 tin hidu > dau vao 16.2=1 = dau
ra Q2.3=1, role K3 c6 dién dong tiép diém thuong mé K3 cua nd & hinh vé& 2.25
dong lai cip ngudn cho cudn van SV15, cip ngudn khi cho van hat ng t6t ra
bang tai. Néu chon héat 6ng ra mang 2, cam bién trén bang chuyén 2 PX5 c6 tin
hiéu 2> dau vao 16.3=1 > dau ra Q2.3=1, role K3 c6 dién déng tiép diém
thuong mé K3 ctia no & hinh vé 2.25 déng lai cap ngudn cho cudn van SV15,
cap ngudn khi cho van hat dng tét ra bang tai.

2.1.3. Cong doan doa dau dng
Khi 6ng vira tao ra, hai diu ctia 6ng c6 ba via & hai bén do cat vi vay may

doa phai 1am viéc d€ 1am nhan dau ong.
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Hinh 2.26. Cong doan doa dau ong
Str dung céac hinh vé sb: 2.27, 2.28, 2.29, 2.30, 2.31, 2.32, 2.33, 2.34, 2.35,

2.36 trong tap hinh v& cua cong doan doa dau 6ng.

*) Gi6i thiéu, chtrc ning cac phan tir trong mach dong luc va mach diéu khién:
Hinh v¢€ 2.27:

WL 1: Pén bao ngudn

F1, F2: cau chi bao vé

NFBO: aptomat tong cap nguon cho toan cong doan

CT1: bién dong do luong

V: von ké

A: ampe ké
Hinh vé 2.28:
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NFB1, NFB2, NFB3, NFB4 la cic aptomat cap ngudn cho dong co M1, M2,
M3, M4.
M1 1a dong co bom dau thity Iyc. Nhiém vu chinh ctia dong co 1a cung cép
dau cho cac pittong, xilanh.
Thong sb cua dong co:
P =3,7KW
U =380V
I,,=159A
n,, = 880
f =50HZ
M2 1a dong co xép dng dau 1. Nhiém vu chinh clia dong co 1a truyén dong
bo phan 12 xép cdc dau ong cho thang hang vé6i nhau dé dua vao doa. Vi khi doa
truc ctia ddu doa tinh tién theo mot dudng thang nhat dinh va mot khoang cich
tién nhat dinh. Vi thé dau 6ng duoc xép cho thang va & mot vi tri nhat dinh dé
khi dua vao doa thi dau tién ctia dao an vao 6ng la mot lugng nhat dinh tranh
khong cho dau dao dn qua nhiéu hay an qua it.
Thong s6 ciia dong co:
P =1,5KW
U =380V
I,,=4A
n, = 1410
f =50HZ
M3 la dong co quay dao doa dau 1. Nhiém vu chinh ctia dong co ding dé
quay truc dao.
Thong sb ctia dong co:

P =5,5KW

_32 -



U =380V

I, =159A
n,, = 1450
f =50HZ

M4 13 dong co xép dng dau 2. Nhiém vu chinh cta dong co: truyén dong
bo phan 12 xép cic dau ong cho thang hang véi nhau dé dua vao doa.Vi khi doa
truc ctia ddu doa tinh tién theo mot dudng thang nhat dinh va mot khoang cach
tién nhat dinh. vi thé dau 6ng duoc xép cho thang va & mot vi tri nhat dinh dé
khi dua vao doa thi dau tién ctia dao an vao 6ng la mot lugng nhat dinh tranh
khong cho dau dao an qua nhiéu hay an qua it.

Thong sb ciia dong co:

P =1,5KW
U =380V
I,,=4A
n,,= 1410
f =50HZ
MS1, MS2, MS3, MS4 1a tiép diém chinh cta cac cong tic to MS1, MS2, MS3,
MS4.
EOCRI1, EOCR3 1a céc role di¢n tir bao vé qua dong cho 2 dong co M1, M3.
BBT1: bd bién tan cAp ngudn cho dong co M3
PG1: may phat toc do toc d6 cia M3 va phan hoi vé bo bién tan BBT1.
Hinh vé 2.29:
NFB5, NFB6 1a cac aptomat cAp ngudn cho dong co M5 va bién ap TR1
NFB7, NFB8 14 c4c aptomat cip ngudn cho mach diéu khién
EOCRS la role dién tir bao v¢ qua dong cho dong co M5
TR1 bién ap ha ap ldy ngudn diéu khién
BBT2: bo bién tan cap ngudn cho dong co M5
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PG2: méy phat toc do toc d6 cia M5 va phan hdi vé bo bién tan
M35 1a dong co quay dao doa dau 2. Nhiém vu chinh ctia dong co ding dé quay
truc dao.
Thong sb ctia dong co:
P =5,5KW
U =380V
[,,=159A
n,, = 1450
f =50HZ
Hinh vé 2.30:
Cos 1: cong tic cap ngudn cho quat M8
Hinh v& 2.31:
Power 1, Power 2 14 c4c cong tic ngudn.
F7 1 cau chi bao vé
CPU 214 1a CPU cua PLC S7200 cua Siemens
EOCR1, EOCR3, EOCRS5 cic tiép diém thuong dong cua céac role dién tir bao
v¢ qua dong EOCR1, EOCR3, EOCR5
CRI1, CR2, CR3, CR4, CR5 cic tiép diém cia cac role CR1, CR2, CR3, CR4,
CR5 bén trong PLC.
MS1, MS2, MS3, MS4, MS5 1a céc cong tic to.
TM2, TM3 14 cac role thoi gian co céc tiép diém thuong dong TM2, TM3.
Hinh v¢ 2.32:
CR6, CR7, CR8, CR9, CR10 céc tiép diém thudng md va thudng dong cia cac
role CR6, CR7, CRS8, CR9, CR10 bén trong PLC.
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SOL1, SOL2, SOL3, SOL4, SOLS la cac cuon hut cua cac van khi cép khi cho
kep dau 6ng 1, ddy ban dao doa 1, kep dau éng 2, day ban dao doa 2, day gian
xich chuyén bng tiép theo vao doa.
TM1 la tiép diém thudng mé cia timer TM 1

Hinh v€ 2.33:
C1 b dém sb dng dau vao.
TM2 role thoi gian dé diéu khién chay dong co xép dau éng 1

Hinh v¢€ 2.34:
CPU 214 va dau nbi dau ra
CR1, CR2, CR3, CR4, CR5, CR6, CR7, CR8, CR9, CR10 la cac role bén trong
PLC dung dé diéu khién hoat dong cua cac dong co va cac van khi.

Hinh v¢ 2.35:
C2 b dém sb ong dau ra.
TM3 role thoi gian dé diéu khién chay dong co xép éng dau 2

Hinh vé 2.36:
Bang d4u ndi dau ra.
*) Nguyén li hoat dong:

Pau tién ta bat tit ca cac aptomat va bat nit ngudn power chd cip ngudn

cho mach dong luc va mach diéu khién.

Cac EOCR 1a cac role dién tir bao vé qué dong cho cac dong co, khi cac dong
co bi qua dong thi tiép diém thudng dong ctia nd & mach diéu khién s& md ra,
ngat ngudn vao cudn hat cia cic cong tic to twong ung, 1am mo tiép diém
thuong mé ciia né ¢ mach dong lyc lam ngat ngudn vao dong co = dimg dong
Co.

Tiép theo:

*) Khoi dong, dimg dong co bom dau:
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Néu muén bat dong co bom dau ta 4n nat Hydrawlic Run = 13.3 = 1 (dau
vao PLC c6 dién) > dau ra Q0.0 = 1 & hinh v& 2.34 ttic role CR1 c6 dién nén
tiép diém CR1 & hinh v& 2.31 déng lai cap ngudn cho cong tic to MS1, cong tic
to MS1 ¢6 dién 1am cho tiép diém chinh MS1 & hinh v& 2.28 dong lai cip
ngudn cho dong co M1 (bom dau thuy luc chay).

Néu mubn dirng dong co bom dau ta an nut Hydrawlic_Stop > 13.4 = 1 (dau
vao PLC c6 dién)-> dau ra Q0.0 = 0 & hinh v& 2.34 tirc role CR1 mit dién nén
tiép diém CR1 & hinh v& 2.31 md ra ngimg cip ngudn cho cong tic to MSI,
cong tic to MS1 mit dién 1am cho tiép diém chinh MS1 & hinh v& 2.28 mé ra
ngimg cap ngudn cho dong co M1-> tat bom dau thuy luc.

*) Khoi dong, dimg dong co quay ludi dao dau 1:

Néu mubn chay dong co quay ludi dao doa dau 1 ta 4n Spindle 1 Run >
12.3 = 1 (dau vao PLC c6 dién)=> dau ra Q0.2 =1 & hinh v& 2.34 tirc role CR3
c6 dién nén tiép diém CR3 & hinh v& 2.31 dong lai cdp ngudn cho cong tic to
MS3, cong tic to MS3 c¢6 dién lam cho tiép diém chinh MS3 & hinh vé& 2.28
dong lai cap ngudn cho BBT1, BBT1 cip ngudn cho dong co M3 (chay dong co
quay ludi dao doa dau 1)

Néu muén dimg dong co quay ludi dao doa dau 1 ta 4n spindle 1_Stop >
12.4 = 1 (dau vao PLC c6 dién)> dau ra Q0.2 = 0 & hinh v& 2.34 - role CR3
mat dién nén tiép diém CR3 & hinh vé& 2.31 md ra nglmg cip ngudn cho cong
tac to MS3, cong tic to MS3 mat dién lam cho tiép diém chinh MS3 & hinh vé&
2.28 md ra ngimg cap ngudn cho BBT1, BBT1 ngimg cip ngudn cho dong co
M3 ( dimg dong co quay ludi dao doa dau 1).

*) Khoi dong, dimg dong co quay ludi dao dau 1:

Néu mudn 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 v& 2.34 - role CRS

c6 dién nén tiép diém CR5 & hinh v& 2.31 déng lai cdp ngudn cho cong tic to
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MSS5, cong tic to MS5 c¢6 dién lam cho tiép diém chinh MS5 & hinh vé& 2.29
dong lai cap ngudn cho BBT2, BBT2 cép ngudn cho dong co M5 (chay dong co
quay ludi dao doa déu 2).

Néu muén dimg dong co quay ludi dao doa dau 2 ta an spindle 2 Stop =
14.4 = 1 (d4u vao PLC c6 dién)=> dau ra Q0.4 = 0 ¢ hinh v& 2.34 > role CR5
mat dién nén tiép diém CR5 ¢ hinh v& 2.31 mé ra ngimg cip ngudn cho cong
tac to MS5, cong tic to MS5 mat dién lam cho tiép diém chinh MS5 & hinh v&
2.29 md ra ngimg cip ngudn cho BBT2, BBT2 ngimg cip ngudn cho dong co
M5 (ding dong co quay ludi dao doa dau 2).

*) Pau | di san sang:

Khi céc diéu kién sau dong thoi xay ra: 11.0 = 0 (oil_Low_detect- bao mirc
dau d3 da) dau ra Q0.2 =1 ¢ hinh v& 2.34 tirc role CR3 c6 dién nén tiép diém
CR3 ¢ hinh v& 2.31 dong lai cAp nguodn cho cong tic to MS3, cong tic to MS3
c¢6 dién lam cho tiép diém chinh MS3 & hinh vé& 2.28 déng lai cdp ngudn cho
BBT1, BBT1 cip ngudn cho dong co M3 (chay dong co quay ludi dao doa dau
1); dau vao 15.3 = 0 (tirc dong co xép dng dau 1 khong bi qua tai) > bao dau 1
da san sang;

Néu bom dau chua hoat dong hay mirc 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 biang 0 va luc
nay dirng hoat dong ctia ca hé thong.

*) Pau 2 di san 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 v& 2.31 déng lai cap nguodn cho cong tic to MSI,
cong tic to MS1 co dién lam cho tiép diém chinh MS1 ¢ hinh v& 2.28 dong lai
cip ngudn cho dong co M1 (bom dau thuy luc chay). Va 11.0 = 0
(oil Low_detect) tirc dau thiy luc da du; Q0.4 = 1 tirc role CRS c6 dién nén

tiép diém CR5 & hinh v& 2.31 déng lai cap ngudn cho cong tic to MS5, cong tic
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to MS5 ¢6 dién 1am cho tiép diém chinh MS5 & hinh v& 2.29 déng lai cip
ngudn cho BBT2, BBT2 cép ngudn cho dong co M5 (chay dong co quay ludi
dao doa dau 2)=> bao dau 2 da sin sang.

*) Chon ché do Man & dau 1:

Khi 4n nat chon ché dd Man ¢ dau 1thi dau vao cia PLC 11.5 = 1 va khi dau
1 da du diéu kién sin sang hoat dong.

*) Cép khi va ngimg cap khi cho pittong day ban dao doa dau 1 1én doa dau
ong:

Néu mudn cap ngudn khi day ban dao doa dau 1 tién 1én doa dau dng dau 1
ta 4an nat Spindle 1 Head FWD thi dau vao I2.5 =1 = daura Q0.6 =1 ¢
hinh v& 2.34 tic role CR7 c6 dién nén tiép diém CR7 & hinh vé& 2.32 déng lai
cap ngudn cho cudn van Sol2 cip ngudn khi day pittong dua ca ban dao doa
tién 1én vi tri da dat d¢ doa dau 1.

Néu mudn ngit ngudn khi day ban dao doa dau 1 tién 1én doa dau dng dau 1
ta 4n Spindle_1_head_Back thi dau vao 12.6 = 1 = dau ra Q0.6 = 0 & hinh v&
2.34 tic role CR7 mat dién nén tiép diém CR7 & hinh vé& 2.32 mé ra nglmg cap
ngudn cho cudn van Sol2 nén ngimg cip ngudn khi vao pittong dua ban dao
doa tién 1én vi tri da dat dé doa dau 1> lac nay ban dao doa & dau 1 1ui vé vj tri
ban dau.

Khi ban dao 1 tién dén vi tri xa nhat (doa xong dau 6ng 1) = cong tic hanh
trinh (Spindle FWD 1 detect) tic dong > dau vao 10.4 =1 > daura Q0.6 =0 ¢
hinh v& 2.34 tirc role CR7 mat dién nén tiép diém CR7 ¢ hinh v& 2.32 md ra
ngimg cap nguodn cho cudn van Sol2 nén ngimg cap nguodn khi vao pittong dua
ban dao doa tién 1én vi tri d3 dat dé doa dau 1>1ac nay ban dao doa ¢ dau 1 Iui

veé vi tri ban dau.

-38 -



Khi dau 1 1ui vé cham vao diém cudi cung ctia hanh trinh ban dao thi cham
vao cong tic hanh trinh Spindle back 1_detect tirc ddu vao 10.5 = 1> tic dong
dén cac dau ra:

+ Q0.1 = 0 ¢ hinh v& 2.34 tic role CR2 mét dién, tiép diém CR2 ¢ hinh vé&
2.31 mo ra, cong tic to MS2 mét dién nén tiép diém chinh MS2 cia né & hinh
v& 2.28 md ra ngit ngudn vao dong co M2 (ding dong co xép dau éng & dau 1).

+ Q0.5 = 0 ¢ hinh v& 2.34 tic role CR6 mét dién, tiép diém CR6 ¢ hinh v&
2.32 moé ra, ngat ngudn vao cudn van Soll, ngit ngudn khi cho pittong day kep
xubng kep dau éng dau 1, lac nay kep dau 6ng 1 dugc mo.

Khi kep dng dau 1 md téi diém trén cing né cham vao cong tic hanh trinh
Clam 1 detect (dam bao chic chian kep di duoc mé trude khi Feeder chuyén
éng tranh truong hop bi cong dng) tirc dau vao 102 = 1> daura Ql.l =1 ¢
hinh v& 2.34 tic role CR10 c6 dién lam tiép diém thudng mé ciia né & hinh vé
2.32 dong lai cap ngudn cho cudn van Sol5, cap ngudn khi cho pittong day dan
xich dua 1 6ng tiép theo vao vi tri doa. Khi pittong ddy dan xich dén vi tri cudi
cung cta hanh trinh thi dau pittong cham vao nit 4n Feedev FWD detect tic
dau vao 10.0= 1> dau ra Q1.1=0, tirc role CR10 mat dién 1am tiép diém thudng
md cia né & hinh vé& 2.32 mo ra ngat ngudn cho cudn van Sol5, ngat ngudn khi
cho Feeder, dong thoi tiép diém thuong déng CR10 cua néd & hinh vé 2.32 dong
lai, TM1 bat dau dém thoi gian, sau 2s da dat 2 tiép diém thuong md ciia TM1
& hinh v& 2.32 dong lai cip ngudn vao 2 cudn van Soll (dong kep 1) va Sol2
(dong kep 2), dam bao chéc chin Feeder da dua éng vao dung vi tri.

*) Cap nguon khi cho pittong day dan xich dua 1 6ng tiép theo vao vi tri doa:

Khi mudn cap ngudn khi cho pittong day dan xich dua 1 dng tiép theo vao vi
tri doa ta 4n nat Feeder FWD thi dau vao 13.1 =1 > daura Q1.1 =1 ¢ hinh v&
2.34 tirc role CR10 c6 dién lam tiép diém thuong md cia nd & hinh vé 2.32

dong lai cip ngudn cho cudn van Sol5, cap ngudn khi cho pittong ddy dan xich
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dua 1 6ng tiép theo vao vi tri doa. Khi pittong day dan xich dén vi tri cudi cung
ctia 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 lam tiép diém thudng mé cia
n6 & hinh v& 2.32 mé ra ngit ngudn cho cudn van Sol5, ngat ngudn khi cho
Feeder, dong thoi tiép diém thuong dong CR10 cta nd & hinh vé 2.32 dong lai,
TM1 bat dau dém thoi gian, sau 2s da dit 2 tiép diém thuong mé cia TM1 &
ban v& 2.32 déng lai cAp ngudn vao 2 cudn van Soll( déng kep 1) va Sol 2
(d6ng kep 2), dam bao chic chian Feeder di dua 6ng vao dang vj tri.

Khi mubn ngit ngudn khi cho pittong day dan xich dua 1 éng tiép theo vao
doa an nit Feeder back thi dau vao I3.2 =1 = dau ra Q1.1 = 0 ¢ hinh v& 2.34
tirc CR10 mat dién, tiép diém thuong md CR10 cta nd & hinh v& 2.32 mo ra
lam ngit ngudn vao cudn van Sol5 (ngat ngudn khi cho pittong day gian xich
dua 1 6ng tiép theo vao doa).

Khi pittong ddy dan xich dén vi tri cudi ciing cia hanh trinh thi dau pittong
cham vao nat an Feedev FWD detect tirc dau vao 10.0 =1> dauraQl.1=0¢
hinh v& 2.34 tirc CR10 mét dién, tiép diém thuong mé CR10 caa nd & hinh vé
2.32 mé ra 1am ngat ngudn vao cudn van Sol5 (ngit ngudn khi cho pittong day
gian xich dua 1 dng tiép theo vao doa).

*) Khoi dong, dimg dong co xép dau ong 1:

Khi mubn cap ngudn cho dong co xép dau ong 1 ta 4n Aligning 1 Run thi
dau vao 13.5 =1 > dau ra Q0.1 = 1 ¢ hinh v& 2.34 tic role CR2 c6 dién, tiép
diém CR2 ¢ hinh v& 2.31 dong lai, role thdi gian TM2 bat dau dém thoi gian.
Luc nay cong tic to MS2 c6 dién vi tiép diém TM2 1a tiép diém thuong dong.
Cong tic to MS2 co dién nén tiép diém chinh MS2 cua né & hinh v& 2.28 dong
lai cAp ngudn cho dong co M2 (motor xép dau dng 1 chay). Sau thoi gian da dat

ctia TM2 (14 thoi gian du dé xép bang dau ong ¢ dau 1) thi TM2 tac dong, tiép
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diém TM2 & hinh v& 2.31 mé ra lam cho cong tic to MS2 mat dién, tiép diém
MS2 & hinh v& 2.28 mé ra ngit ngudn vao dong co xép dau éng 1.

Khi mudn dimng dong co xép dau éng 1 ta an Aligning 1 Stop thi dau vao
13.6 = 1 > dau ra Q0.1 = 0 & hinh v& 2.34 ttic role CR2 mat dién, tiép diém
CR2 ¢ hinh v& 2.31 mé ra, cong tac to MS2 mat dién nén tiép diém chinh MS2
clia n6 ¢ hinh v& 2.28 mo ra ngat ngudn vao dong co M2 (dimg dong co xép
dau ong ¢ dau 1).

*) Pong, mo kep dau 1:

Khi muén cip ngudn khi cho pit tong day kep xudng kep dau éng dau 1 ta 4n
Clamp_1 ON thi dau vao 12.5 = 1 = déu ra Q0.5 = 1 ¢ hinh v& 2.34 tic role
CR6 co dién, tiép diém CR6 & hinh vé& 2.32 dong lai, cip ngudn cho cudn van
Sol1, cap ngudn khi cho pit tong day kep xudng kep dau dng dau 1.

Khi mubn ngit ngudn khi cho pit tong day kep xuéng kep dau ng dau 1 ta
an Clamp 1 OFF thi dau vao 13.0 = 1 > dau ra Q0.5 = 0 ¢ hinh v& 2.34 tic
role CR6 mét dién, tiép diém CR6 ¢ hinh v& 2.32 mo ra, ngit ngudn vao cudn
van Soll, ngit ngudn khi cho pit tong day kep xudng kep dau éng dau 1, luc
nay kep dau ong 1 duoc mo.

*) Chon ché d6 Man cho dau 2

Khi mubn chon ché d6 Man cho dau 2 (mic dinh khéng an) thi dau vao
14.0= 1 va khi ban 2 du diéu kién sin sang hoat dong.

*) Cap nguon khi day pit tong dua ca ban dao doa tién 1én doa dau 2:

Mudn cép ngudn khi day pit tong dua ca ban dao doa tién 1én vi tri da dat dé
doa dau 2 ta 4n Spindle 2 Head FWD thi dau vao 14.5=1 > ddura Q1.0=1
& hinh v& 2.34 tirc role CR9 c6 dién nén tiép diém CR9 ¢ hinh vé& 2.32 dong lai
cap ngudn cho cudn van Sol4 cip ngudn khi day pittong dua ca ban dao doa

tién 1én vi tri da dat dé doa dau 2.
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Mudn ngimg cap ngudn khi vao pit tong dua ban dao doa tién 1én vi tri da dit
dé doa dau 2 ta 4n Spindle_2_Head_ back thi dau vao 14.6 =1> daura Q1.0=0
& hinh v& 2.34 ttic role CR9 mét dién nén tiép diém CR9 & hinh v& 2.32 mé ra
ngimg cip ngudn cho cudn van Sol4 nén ngimg cap ngudn khi vao pittong dua
ban dao doa tién 1én vi tri da dat dé doa dau 2 > 10c ndy ban dao doa & dau 2
10i vé vi tri ban dau.

Khi ban dao doa 2 tién dén vi tri xa nhat (doa xong dau dng 2) thi cong tic
hanh trinh tac dong (spindle FWD 2 detect) dau vao 10.6 = 1> daura Q1.0 =0
& hinh v& 2.34 ttic role CR9 mat dién nén tiép diém CR9 ¢ hinh v& 2.32 mé ra
ngimg cap ngudn cho cudn van Sol 4 nén ngimg cap nguodn khi vao pittong dua
ban dao doa tién 1én vi tri da dat dé doa dau 2 = luc nay ban dao doa ¢ dau 2
|0i vé vi tri ban dau.

Khi dau 2 Iui vé cham vao diém cudi cing cta hanh trinh ban dao thi cham
vao cong tic hanh trinh Spindle_back 2 detect tirc dau vao 10.7 = 1> tac
dong dén cac dau ra:

+ Q0.7 = 0 & hinh v& 2.34 tic role CR8 mat dién, tiép diém CR8 & hinh v&
2.32 mo ra, ngat ngudn vao cudn van Sol3, ngit ngudn khi cho pittong day kep
xuéng kep dau 6ng dau 2, luc nay kep dau ong dau 2 duge mo.

+ Q0.3 = 0 & hinh v& 2.34 tic role CR4 mat dién, role CR4 mét dién lam tiép
diém CR4 ¢ hinh v& 2.31 mé ra, cong tic to MS4 mat dién nén tiép diém chinh
MS4 ctia n6 ¢ ban v& 2.28 md ra ngat ngudn vao dong co M4 (dimg dong co
xép dau 6ng & dau 2).

Khi kep dng dau 2 md téi diém trén cing né cham vao cong tic hanh trinh
Clam 2 detect (dam bao chic chin kep da dugc mé trudce khi Feeder chuyén
éng tranh truong hop bi cong dng) tirc dau vao 103 =1> dauraQl.l =1 ¢
hinh v& 2.34 tirc role CR10 c6 dién lam tiép diém thudng mé ciia né & hinh vé

2.32 dong lai cAp ngudn cho cudn van Sol5, cip ngudn khi cho pittong day gian
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xich dua 1 dng tiép theo vao vi tri doa. Khi pittong day dan xich dén vi tri cubi
cung cta hanh trinh thi dau pittong cham vao nit 4n Feedev FWD detect tirc
dau vao 10.0 = 12> dau ra Q1.1=0, tic role CR10 mat dién, lam tiép diém
thudng mé caa né & hinh vé& 2.32 mé ra ngit ngudn cho cudn van Sol5, ngit
ngudn khi cho Feeder, dng thoi tiép diém thuong dong CR10 cta nd & hinh vé&
2.32 dong lai, TM1 bat dau dém thoi gian, sau 2s da dat 2 tiép diém thuong mo
ciia TM1 & hinh v& 2.32 d6ng lai cip ngudn vao 2 cudn van Soll (dong kep 1)
va Sol 2 (déng kep 2), dam bao chic chin Feeder da dua 6ng vao ding vi tri.

*) Khoi dong, dimg dong co xép dau dng 2:

Muén chay dong co xép dau dng dau 2 ta an Aligning_2_Run (chay dong co
xép dau ong 2) thi dau vao 15.1 =1 > dau ra Q0.3 = 1 ¢ hinh v& 2.34 tuc role
CR4 c6 dién, tiép diém CR4 & hinh v& 2.31 déng lai, role thoi gian TM3 bat dau
dém thoi gian. Lac ndy cong tic to MS4 c6 dién vi tiép diém TMS3 1a tiép diém
thudng dong. Cong tic to MS4 c6 dién nén tiép diém chinh MS4 cua né & hinh
vé 2.28 dong lai cAp ngudn cho dong co M4 (motor xép dau 6ng 2 chay). Sau
thoi gian di dat cia TM3 (1a thoi gian da dé xép bang dau éng & dau 2) thi TM3
tac dong, tiép diém TM3 ¢ hinh v& 2.31 mo ra lam cho cong tic to MS4 mat
dién, cong tic to MS4 mat dién 1am tiép diém chinh MS4 cta né & hinh vé 2.28
md ra ngat ngudn vao dong co xép dau ong 2.

Muén dirng déng co xép dau éng dau 2 ta 4n Aligning_2_Stop (dimg dong co
xép dau 6ng 2) thi dau vao 15.2 =1 = dau ra Q0.3 = 0 ¢ hinh v& 2.34 tuc role
CR4 mat dién, role CR4 mat dién 1am tiép diém CR4 & ban vé& 2.31 mo ra, c6ng
tac to MS4 mat dién nén tiép diém chinh MS4 cta né & hinh vé 2.28 mé ra ngat
ngudn vao dong co M4 (dimg dong co xép dau dng & dau 2).

*) Dong, mo kep dau 2:

Mudn cép ngudn khi cho pittong ddy kep xudng kep dau ong dau 2 ta an

Clamp_2_0On (déng kep dau 6ng sb 2) thi dau vao 14.7=1 > daura Q0.7=1¢
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hinh vé& 2.34 tirc role CR8 c¢6 dién, role CR8 ¢6 dién lam tiép diém CR8 & hinh
v& 2.32 déng lai, cip ngudn cho cudn van Sol 3, cap ngudn khi cho pit tong day
kep xudng kep dau éng dau 2.

Mudn ngit ngudn khi cho pit tong day kep xudng kep dau dng dau 2 ta an
Clamp_2_Off (m¢ kep dau dng s6 2) thi dau vao 15.0 = 1 > dau ra Q0.7=0 ¢
hinh v& 2.34 ttc role CR8 mét dién, tiép diém CR8 & hinh v& 2.32 md ra, ngit
ngudn vao cudn van Sol 3, ngit ngudn khi cho pit tong diy kep xubng kep dau
dng dau 2, luc nay kep dau dng dau 2 duge mo.

*) Chon ché d6 hoat dong ctia 2 dau 1a ché do tu dong > khéng 4n nut
Man/Auto 1 vi mic dinh 1a bat ché d6 tu dong dau 1, 4n nut Man/Auto 2 dé bat
ché do tu dong cho dau 2.

Mudn chay ché d6 tu dong ta an 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 v& 2.34 tic role CR6 c6 dién, tiép diém CR6 ¢ hinh vé& 2.32
dong lai, cap ngudn cho cudn van Sol 1, cdp ngudn khi cho pittong day kep
xudng kep dau dng dau 1.

+ Q0.1 =1 ¢ hinh v& 2.34 tirc role CR2 ¢6 dién, tiép diém CR2 ¢ hinh vé& 2.31
dong lai, role thoi gian TM2 bat dau dém thoi gian. Luc nay cong tac to MS2 ¢
dién vi tiép diém TM2 1a tiép diém thuong dong. Cong tic to MS2 c6 dién nén
tiép diém chinh MS2 ctia n6 & hinh vé& 2.28 doéng lai cdp ngudn cho déng co M2
(motor xép dau 6ng 1 chay). Sau thoi gian da dat cia TM2 (la thoi gian du dé
xép bang dau 6ng ¢ dau 1) thi TM2 tac dong, tiép diém TM2 & hinh v& 2.31 mo
ra lam cho cong tic to MS2 mét dién, cong tac to MS2 mat dién lam tiép diém
chinh MS2 ctia né & hinh v& 2.28 mé ra ngit ngudn vao dong co xép dau éng 1.

+ Q0.6 = 1 & hinh v& 2.34 tic role CR7 c6 dién nén tiép diém CR7 ¢ hinh vé&
2.32 dong lai cdp nguodn cho cudn van Sol2 cip ngudn khi ddy pittong dua ca

ban dao doa tién 1én vi tri da d3t dé doa dau 1.
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+ Q1.0 = 1 ¢ hinh v& 2.34 tc role CR9 c6 dién nén tiép diém CR9 & hinh vé
2.32 déng lai cip ngudn cho cudn van Sol4 cip ngudn khi ddy pittong dua ca
ban dao doa tién 1én vi tri da dat dé doa dau 2

+ Q0.7 = 1 & hinh v& 2.34 ttic role CR8 c6 dién, role CR8 c¢6 dién lam tiép
diém CRS8 ¢ hinh v& 2.32 dong lai, cap ngudn cho cudn van Sol3, cap ngudn khi
cho pittong day kep xubng kep dau éng dau 2.

+ Q0.3 = 1 & hinh v& 2.34 tirc role CR4 c6 dién, tiép diém CR4 & hinh v& 2.31
dong lai, role thoi gian TM3 bat dau dém thoi gian. Luc nay cong tic to MS4 ¢6
dién vi tiép diém TM3 1a tiép diém thuong déng. Cong tic to MS4 co dién nén
tiép diém chinh MS4 cta nd & hinh v& 2.28 dong lai cdp ngudn cho déng co M4
(motor xép dau éng 2 chay). Sau thoi gian da dit cia TM3 (la thoi gian du dé
xép bang dau 6ng & dau 2) thi TM3 tac dong, tiép diém TM3 & hinh v& 2.31 mo
ra 1am cho cong tic to MS4 mat dién, cong tic to MS4 mat dién 1am tiép diém
chinh MS4 ctia né & hinh vé& 2.28 mé ra ngit ngudn vao dong co xép dau éng 2.
*) Dirng ché d6 tu dong & ban 1

Mubn dimg ché d6 ty dong ¢ ban 1 ta an Auto_stop_1 (ding ché do tu dong
& ban 1) thi dau vao 12.2 = 1> tac dong dén cac dau ra:

+ Q0.1=0 & hinh v& 2.34 ttrc role CR2 mat dién, tiép diém CR2 & hinh v& 2.31
mo ra, Cong tic to MS2 mit dién nén tiép diém chinh MS2 ctia n6 & hinh vé&
2.28 md ra ngit ngudn vao dong co M2 (dimg dong co xép dau 6ng & dau 1).

+ Q0.5 = 0 ¢ hinh v& 2.34 tirc role CR6 mat dién, tiép diém CR6 & hinh v&
2.32 mo ra, ngat ngudn vao cudn van Soll, ngat ngudn khi cho pittong day kep
xubng kep dau 6ng dau 1, luc nay kep dau 6ng 1 dugc mo.

+ Q0.6 = 0 ¢ hinh v& 2.34 tirc role CR7 mat dién nén tiép diém CR7 & hinh v&
2.32 mo 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-> IGc nay ban dao

doa & dau 1 Iui vé vi tri ban dau.

_45 -



*) Dimng ché do ty dong ¢ ban 2

Mudn dimg ché do tu dong & hinh 2 ta 4n Auto_stop_2 (dimng ché d6 tu dong
& ban 2) thi dau vao 14.2 = 1> dau ra Q0.3 = 0 & hinh v& 2.34 tic role CR4 mat
dién, tiép diém CR4 ¢ hinh v& 2.31 mé ra, cong tic to MS4 mét dién nén tiép
diém chinh MS4 cta n6 ¢ hinh v& 2.28 mé ra ngit ngudn vao dong co M4
(dirng dong co xép dau éng & dau 2).

+ Q0.7 = 0 & hinh v& 2.34 tirc role CR8 mat dién, tiép diém CRS & hinh vé
2.32 moé ra, ngat ngudn vao cudn van Sol3, ngit ngudn khi cho pittong day kep
xudng kep dau éng dau 2, luc nay kep dau dng dau 2 duge mo.

+ Q1.0 = 0 ¢ hinh v& 2.34 tiic role CR9 mat dién nén tiép diém CR9 & hinh v&
2.32 mo ra ngimg cap ngudn cho cudn van Sol4 nén ngimg cap ngudn khi vao
pittong dwa ban dao doa tién 1én vi tri d3 dit ¢é doa dau 2 = ldc nay ban dao
doa & dau 2 10i vé vi tri ban dau.

2.2.4. Cong doan thir ap luc

Do dic diém yéu cau cua ong thép do nha may san xuat phai c6 do bén va
chiu 4p luc cao do vay cin khau thtt 4p luc chia 6ng sau khau nan thang. Bién
phép thuc hién thir dp luc bang phuong phap bom ép, nuéc duoc dua vao ng véi

ap sudt cao. Muc dich kiém tra xem 6ng ¢6 bi do va buc dudng han hay khong.
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Hinh 2.37. Céng doan thtr 4p lyc.

Str dung cac hinh v& s6: 2.38, 2.39, 2.40, 2.41, 2.42, 2.43, 2.44, 2.45, 2.46
trong tap hinh v& cua khau thir ap luec.
*) Gi6i thiéu phan tir trong mach dong lyc va mach diéu khién:

Hinh vé 2.38:
- 1FL1: dén béao
- IF1, 1F2, 1F3: ciu chi bao vé.
- 1Q0, 1Q1: aptomat
- 1CT1, 1CT2: bién dong
- IEOCRI: role dién tir bao v¢ qua dong
- IKM1M, 1IKMID, IKM1Y: tiép diém chinh ctia cic cong tic to 1IKMI1M,
1KM1D, 1KM1Y,
- IM1: dong co bom tich ap.

Hinh v& 2.39:
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-1Q2, 1Q3, 1Q4: aptomat

- 1IEOCR2, 1IEOCR3, 1EOCRA4: role dién tir bdo v¢ qua dong

- 1KM2, 1KM3, 1KM4: tiép diém chinh cta cic cong tic to 1IKM2, 1KMS3,
1KM4.,

- IM2: dong co bom dau.

- IM3: dong co bom nudc thu.

- 1M4: dong co bom dau dau tién.

Hinh v€ 2.40:

- 1Q5, 1Q6, 1Q7: aptomat

- 1IEOCRS, 1EOCRG6, 1EOCRT: role dién tir bao v¢ qua dong

- 1KM5, 1KM6, 1KM7: tiép diém chinh cta cic cong tic to 1KMS5, 1KMS,
1KM7.

- IM5: dong co bom dau dau cubi.

- IM6: dong co bom dau cho nudc thr.

- IM7: dong co chuyén gian dng.

Hinh v& 2.41:

- 1Q8: aptomat

- 1IEOCRS, 1EOCR9, 1EOCRI10: role dién tir bao v¢ quéa dong

- 1IKMS: tiép diém chinh ciia cac cong tac to IKMS.

- 1M8: dong co xép dau 6ng.

- 1M9: dong co xép dau 6ng.

- 1M10: dong co xép dau dng.

Hinh vé& 2.42:
-A4,A5,A8,A9,BO,B1,B2,B3,A6,A7:cécﬁépcﬁ&nthudngrnécﬁacéc
role A4, A5, A8, A9, BO, B1, B2, B3, A6, A7 trong PLC.

1KM1, 1IKM2, 1KM3, 1KM4, 1IKM1Y, 1IKM1D: céac cong tic to.

Hinh vé 2.43:
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- B4, B3, B6, B7, C0, C1, C2, C3, C4, C5: céc tiép diém thudng md cia cac
role B4, B5, B6, B7, C0, C1, C2, C3, C4, C5 trong PLC.

- IKMS, IKM6, 1KM7, 1IKMS: cac cong tac to.

- SV11: cudn van.

Hinh v€ 2.44:

- D1, D2, D4, D5, D6, EO, E1, E2, E3, E4, E5: cac tiép diém thudng md cua cac
role D1, D2, D4, D5, D6, EO, E1, E2, E3, ES5 trong PLC.

- SV4, SV15, SV16, SV7, SV8, SV10, SV10-1: cudn van.

Hinh vé& 2.45:

- E6, FO, F1, F2, F3, F4, F5, F6, F7: céc tiép diém thuong md cia cac role E6,
FO, F1, F2, F3, F4, F5, F6, F7 trong PLC.

- SV9, SV13, SVI1: cudn van.

- 3KT1, 3KT2, 3KT3: 1a cac role.

Hinh vé& 2.46:

- HO, H1, H2, H3: cac tiép diém thuong mo cua cac role HO, H1, H2, H3 trong
PLC.

- SV2, SV5: cudn van.

*) Nguyén li hoat dong:

*) Bom dau:

Muén chay dong co bom dau an 3PB06 > dau vao 10.6 =1-> dau ra
Q1.0=1-> role A8 c6 dién = tiép diém thudng mé A8 cta nd & hinh vé 2.42
dong lai = cong tic to 1IKM2 c6 dién > tiép diém chinh thudng mo cua cong
tac to 1KM2 & hinh vé& 2.39 dong lai = cap nguodn cho dong co 1M2. Pong thoi
10.6 =1-> Q1.1=1, role A9 co dién, tiép diém thuong md A9 cta né ¢ hinh v&
2.42 d6ng lai lam dén sang bao dong co bom dau dang chay.

Muén tit: An 3PB07-> dau vao 10.7=1 > dau ra Q1.0=0 Srole A8 mat dién
- tiép diém thuong mo ciia A8 ¢ hinh vé& 2.42 md ra=> cong tic to 1KM2 mat
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dién > tiép diém chinh thuong mé cua cong tic to 1KM2 & hinh v& 2.39 mé ra
- ngit dién dimg dong co 1M2, ddng thoi 10.7=1>Q1.1=0, role A9 mat dién
tiép diém thuong md A9 ciia n6 & hinh vé 2.42 mo ra lam dén tat bao dong co
bom dau nging hoat dong.

*)Bom nudc thr:

Mudn chay dong co bom nudc thir 4n 3PB08 = dau vao 11.0 =1 > dau ra
Q2.0=1-> role B0 ¢o6 dién > tiép diém thuong md BO cua nd ¢ hinh vé 2.42
dong lai = cong tic to 1IKM3 c6 dién > tiép diém chinh thudng md cua cong
tac to IKM3 & hinh vé& 2.39 dong lai = cap ngudn cho dong co 1M3. Pong thoi
11.0 =1-> Q2.1=1, role B1 ¢6 dién , tiép diém thuong mo Bl ctia nd & hinh vé
2.42 dong lai lam dén sang bao dong co bom nudce thur dang chay.

Mubn tit: An 3PB09 > dau vao I1.1=1 > dau ra Q2.0=0 Srole B0 mat dién
- tiép diém thuong mé ciia BO ¢ hinh v& 2.42 md ra = cong tic to 1KM3 mat
dién > tiép diém chinh thuong mé cua cong tic to IKM3 ¢ hinh vé& 2.39 moé ra
- ngit dién dimg dong co 1M3, dong thoi I1.1=1 > Q2.1=0, role Bl mit dién
tiép diém thuong md Bl ctia nd ¢ hinh v& 2.42 mo ra lam dén tit bao dong co
bom nudc thir ngung hoat dong.

*)Bom dau dau tién:

Mudn chay dong co bom dau dau tién 4n 3PBOA > dau vao I1.2 =1 daura
Q2.2=1-> role B2 ¢6 dién = tiép diém thuong mo B2 cua nd ¢ hinh vé 2.42
dong lai = cong tac to 1KM4 c6 dién > tiép diém chinh thudng mo cua cong
tac to 1KM4 & hinh vé& 2.39 dong lai > cap ngudn cho dong co 1M4. Pong thoi
11.2 =1> Q2.3=1, role B3 ¢ dién, tiép diém thuong mé B3 cta nd & hinh v&
2.42 dong lai lam dén sang bao dong co bom dau dau tién dang chay.

Mubn tit: An 3PBOB > dau vao 11.3=1 > dau ra Q2.2=0 - role B2 mét
dién = tiép diém thuong mé cua B2 & hinh vé 2.42 mé ra = cong tic to IKM4

mat dién > tiép diém chinh thudng mo cua cong tic to 1KM4 ¢ hinh v& 2.39
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mé ra = ngit dién ding dong co 1M4, dong thoi 11.3=1> Q2.3=0, role B3
mat dién tiép diém thuong mé B3 ciia nd & hinh v& 2.42 mé ra lam dén tit bao
dong co bom dau dau tién ngiing hoat dong.

*) Bom dau dau cubi:

Muén chay dong co bom dau dau cubi 4n 3PBOC > dau vao 11.4 =1 > dau
ra Q2.4=1-> role B4 co dién > tiép diém thuong md B4 ciia n6 & hinh vé 2.43
dong lai = cong tic to 1IKMS5 c6 dién > tiép diém chinh thudng md cua cong
tic to 1KMS5 & hinh v& 2.40 dong lai = cap ngudn cho dong co IM5. Dong thoi
11.4 =1 Q2.5=1, role B5 c6 dién, tiép diém thuong mé B5 cua nd ¢ hinh vé
2.43 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 > role B4 mit
dién > tiép diém thuong mé cua B4 & hinh vé 2.43 mé ra = cong tic to IKM5
mat dién > tiép diém chinh thudng md cta cong tic to 1IKMS5 & hinh v& 2.39
mé ra > ngat dién dimg dong co 1M5, dong thoi 11.5=1 > Q2.5=0, role B5
mat dién tiép diém thuong mé B5 ciia nd & hinh v& 2.43 mé ra lam dén tat bao
dong co bom dau dau cudi nglng hoat dong.

*)Bom dau cho bom nudc thir:

Muén chay déng co bom nudc thir 4n 3PBOE = dau vao 12.0 =1> dau ra
Q2.6=1-> role B6 ¢o dién > tiép diém thuong md B6 cua nd & hinh vé 2.43
dong lai >cong tic to 1KM6 co6 dién > tiép diém chinh thuong mé ciia cong
tac to 1KM6 & hinh v& 2.40 déng lai = cap ngudn cho dong co 1M6. Pong thoi
12.0 =1-> Q2.7=1, role B7 c6 dién, tiép diém thuong md B7 cua nd & hinh vé
2.43 dong lai lam dén sang bao dong co bom dau cho bom nudc thir dang chay.

Mubn tit: An 3PBOF > dau vao 12.1=1 = dau ra Q2.6=0 = role B6 mat
dién > tiép diém thuong mo ctia B6 & hinh v& 2.43 md ra = cong tic to 1IKM6
mat dién > tiép diém chinh thudng mo cta cong tic to 1KM6 ¢ hinh vé 2.40
mé ra 2> ngit dién ding dong co 1M6, dong thoi 12.1=1> Q2.7=0, role B7
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mat dién tiép diém thuong mo B7 ciia nd & hinh vé 2.43 mé ra 1am dén tit bao
dong co bom dau cho bom nuéc thir ngirng hoat dong.
*) Pong co chuyén gian dng;

Mubn chay dong co chuyén gian 6ng 4n 3PB10 > dau vao 12.5 =1 = daura
Q3.0=1-> role CO ¢o dién > tiép diém thuong md CO cua nd & hinh vé 2.43
dong lai = cong tic to 1IKM7 c6 dién > tiép diém chinh thudng mo cua cong
tic to 1KM7 & hinh v& 2.40 dong lai = cap ngudn cho dong co IM7. Dong thoi
12.5 =1> Q3.1=1, role C1 ¢6 dién, tiép diém thuong md C1 cta nd & hinh vé&
2.43 dong lai lam dén sang bao dong co chuyén gian éng dang chay.

Mubn tit: An 3PB11-> dau vao 12.6=1 = dau ra Q3.0=0 > role CO mat dién
- tiép diém thuong mé ctua CO ¢ hinh vé 2.43 mé ra = cong tac to 1KM7 mat
dién—> tiép diém chinh thudng mé cta cong tic to IKM7 & hinh v& 2.40 mé ra
- ngit dién dimg dong co 1M7, dong thoi 12.6=1-> Q3.1=0, role C1 mat dién
tiép diém thuong md C1 ctia nd & hinh vé 2.43 mo ra lam dén tat bio dong co
chuyén gian 6ng ngimg hoat dong.

*) Pong co xép dau dng;:

Mudn chay dong co xép dau ong 4n 3PB12 > dau vao 13.4 =1 dau ra
Q3.2=1-> role C2 ¢ dién > tiép diém thuong mo C2 cua nd ¢ hinh vé 2.43
dong lai = cong tic to 1KMS c6 dién > tiép diém chinh thudng mo cua cong
tic to IKM8 & hinh v& 2.41 dong lai = cdp ngudn cho dong co 1M8, 1MO9,
IM10. Pong thoi 13.4 =1 Q3.3=1, role C3 c6 dién, tiép diém thuong mo C3
cia n6 & hinh vé 2.43 dong lai 1am dén sang bao dong co xép dau éng dang
chay.

Mudn tit: An 3PB13 > dau vao [3.5=1 > dau ra Q3.2=0 - role C2 mét dién
- tiép diém thuong mé ctua C2 ¢ hinh vé& 2.43 md ra = cong tic to 1KM8 mat
dién > tiép diém chinh thuong mé cua cong tac to 1KMS & hinh v& 2.41 mé ra

- ngit dién dimg dong co 1M8, 1M9, 1M10, ddng thoi 13.5=1>Q3.3=0, role
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C3 mat dién tiép diém thuong md C3 ctia né ¢ hinh vé 2.43 mé ra lam dén tat
béo dong co xép dau dng ngimg hoat dong.
*)Kep 3 dau ong:

Mubdn day pittong xubng kep chit dau éng 4n 3PB14 > dau vao 13.6 =1 >
dau ra Q3.4=1-> role C4 c6 dién > tiép diém thuong md C4 cua néd & hinh vé
2.43 déng lai > cudn van SVI11 c6 dién = cap ngudn khi cho pittong kep dau
ong .

Mubn pittong di 1én, md kep dau dng 4n 3PB15 = dau vao [3.7 =1 > dau ra
Q3.4=0 - role C4 mét dién = tiép diém thuong mé C4 cta n6 & hinh v& 2.43
mo ra = cudn van SV11 mat dién = nglmg cap nguoén khi cho pittong kep dau
6ng, kep dugc mé ra.

*)Pau dau tién:

Muén diy pittong dau dau tién an 3PB18 > dau vao 14.0 =1 > dau ra
Q4.1=1-> role D1 c¢6 dién = tiép diém thuong mo D1 cta nd & hinh vé 2.44
dong lai > cudn van SV4 ¢6 dién > cip ngudn khi cho pittong ddy dau dau
tién. Pong thoi 14.0=1> Q4.2=1 lam role D2 ¢6 dién 1am tiép diém thudng mo
D2 ctia n6 ¢ hinh v€ 2.44 d6ng lai lam dén sang bao hiéu dau dau forward.

Muén dimg 4n 3PB19 = dau vao 14.1 =1 dau ra Q4.1=0-> role D1 mat
dién > tiép diém thuong md D1 cta né & hinh vé& 2.44 mé ra > cudn van SV4
mat dién = nglmg cap ngudn khi cho pittong dau dau forward.

*)Pau cubi forward:

Mudn day pittong dau cubi forward 4n 3PBIA = dau vao 4.3 =1 dau ra
Q4.4=1-> role D4 c6 dién > tiép diém thuong mo D4 cta né ¢ hinh vé 2.44
dong lai = cudn van SV15 c6 dién > cap ngudn khi cho pittong ddy dau cudi
tién. Dong thoi 14.3=1 = Q4.6=1 1am role D6 c6 dién lam tiép diém thudng mo

D6 ciia né & hinh v& 2.44 déng lai 1am dén sang bao hi¢u dau cudi forward.
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Mubén dimg an 3PB1B > dau vao 14.4 =1 > dau ra Q4.4=0 - role D4 mat
dién > tiép diém thuong mé D4 cua nd ¢ hinh v& 2.44 mé ra > cudn van
SV15 mat dién = ngimg cap ngudn khi cho pittong dau cudi forward.

*) Pau dau backward:

Mudn day pittong dau dau backward 4n 3PB24 > dau vao 17.0 =1 dau ra
Q7.2=1-> role H2 c6 dién = tiép diém thuong md H2 cta n6é & hinh vé 2.46
dong lai > cudn van SV5 ¢ dién > cap ngudn khi cho pittong ddy dau dau
backward. Pong thoi 17.0=1> Q7.3=1 lam role H3 c6 dién lam tiép diém
thudng md H3 cia né ¢ hinh vé& 2.46 dong lai 1am dén sang bao hiéu dau dau
backward.

Mudn dimg an 3PB25 = dau vao 17.1 =1 dau ra Q7.2=0 Srole H2 mat
dién > tiép diém thuong md H2 cua né & hinh vé 2.46 md ra = cudn van SV5
mat dién = ngimg cap ngudn khi cho pittong dau dau backward.

*)Pau cudi backward:

Muén day pittong dau cudi backward 4n 3PB26 = dau vao 17.2 =1 dau ra
Q4.5=1-> role D5 c¢6 dién = tiép diém thuong md D5 cta nd & hinh vé 2.44
dong lai = cudn van SV16 c6 dién > cap ngudn khi cho pittong ddy dau cudi
backward.

Mudn dimg 4n 3PB27 = dau vao 7.3 =1 dau ra Q4.5=0 > role D5 mat
dién > tiép diém thuong md D5 cua nd & hinh v& 2.44 mé ra = cudn van
SV16 mat dién = nging cap ngudn khi cho pittong dau cudi backward.

*) Bom nudc thir tién:

Muén 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 ctia né & hinh vé&
2.44 déng lai > cudn van SV7 c6 dién > cap ngudn khi cho pittong diy bom
nuée thir tién. Pong thoi 14.6=1> Q5.2=1 1am role E2 c6 dién lam tiép diém
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thuong mo E2 ctia nd ¢ hinh vé 2.44 dong lai [am dén sdng béo hiéu bom nudc
thir forward.

Mubn dimg an 3PB1D - dau vao 14.7 =1 > dau ra Q5.0=0 = role E0 mat
dién > tiép diém thuong mé EO ciia n6 ¢ hinh vé 2.44 mo ra = cudn van SV7
mat dién > ngimg cip ngudn khi cho pittong bom nudc thir forward.

*)Bom nudc thtr backward:

Mubdn déy pittong bom nuéc thir backward 4n 3PB28 = dau vao 17.4=1 >
dau ra Q5.1=1 - role E1 c6 dién - tiép diém thuong md E1 cta né & hinh v&
2.44 dong lai > cudn van SV8 c6 dién > cap ngudn khi cho pittong day bom
nude thir backward.

Mudn dimg 4n 3PB29 > dau vao 7.5 =1 = dau ra Q5.1=0 - role E1 mat
dién > tiép diém thuong mé E1 ciia n6 ¢ hinh vé 2.44 mo ra > cudn van SV8
mat dién = ngimg cap ngudn khi cho pittong bom nude thir backward.

*) Bat nudc thu:

An 3PBIE > Pau vao I5.1=1 2 dau ra Q5.3=1 > role E3 c6 dién > tiép
diém thuong md E3 cua nd ¢ hinh v& 2.44 dong lai = cudn van SV10 c6 dién
- cap ngudn khi cho pittong bat nude thir. Pong thoi 15.1=1> Q5.4=1 lam
role E4 c6 dién lam tiép diém thuong md E4 cua nd ¢ hinh vé 2.44 déng lai 1am
den sadng bao hi¢u bat nudce thu.

*)Tat nude thi:
An 3PBIF = Pau vao 15.2=1> dau ra Q5.5=1 > role E5 c¢6 dién > tiép
diém thuong md E5 cua né & hinh v& 2.44 dong lai > cudn van SV10-1 ¢6 dién

- tat nguon khi cho pittong bat nudc thir.
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Chuong 3. CONG POAN DOA PAU ONG
3.1. NHIEM VU CUA CONG DPOAN DOA PAU ONG

Khi 6ng vira tao ra, hai dau cta ong c6 ba via & hai bén do cit vi vdy mdy
doa phai 1am viéc dé 1am nhdn ddu 6ng dé thuan tién cho viéc van chuyén, gia
cong co khi hodc tién ren dau dng theo yéu cau.

Trong qua trinh thuc tip tai nha may san xuét éng thép VINAPIPE em chi
thu thap dugc so d6 dau ndi phan cimg cua mach diéu khién PLC-S7-200 va
mach dong luc cta cong doan doa dau éng nén trong ban d6 an tét nghiép nay
em s& phét trién theo huéng stir dung so do phan cing c6 sin va viét chuong
trinh diéu khién cho cong doan doa dau 6ng, diéu khién hoat dong cia cong
doan bang PLC-S7-200.

3.2. THIET KE PIEU KHIEN CONG DOAN DOA PAU ONG BANG PLC
S7-200
3.2.1. Bang phan cong dau vio ra ciia PLC-S7-200

a) Bang phén cong dau vao

STT |Piachi |Kihiéu | Tén chirc ning dau vao
1 10.0 LS1 | Feeder Fwd detect
2 10.1 LS2 | Feeder Back detect
3 10.2 ILST | Clamp 1 detect
4 10.3 2LS1 | Clamp 2 detect
5 10.4 1LS2 | Spindle Fwd 1
6 10.5 1LS3 | Spindle Back 1
7 10.6 2LS2 | Spindle Fwd 2
8 10.7 2L.S3 | Spindle Back 2
9 I1.0 FL1 | Oil enoungh
10 I1.5 1SS2 | Man/ auto 1
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11 12.0 PB1 | Buzze stop

12 12.1 IPBL11 | Auto start 1

13 12.2 1PBL12 | Auto stop 1

14 12.3 IPBL13 | Spindle 1 Run

15 2.4 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 I1PB5 | Clamp 1 Off

20 3.1 1PB8 | Feeder Fwd On

21 13.2 1PB9 | Feeder back Off

22 13.3 3PB1 | Hydraulic Run

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 4.1 2PBLY | Auto start 2

28 14.2 2PBL10 | Auto stop 2

29 14.3 2PBL3 | Spindle 2 Run

30 14.4 IPB5 | Spindle 2 stop

31 14.5 2PBLI15 | Spindle 2 head Fwd
32 14.6 2PBL16 | Spindle 2 head Back
33 14.7 3PB1 | Clamp 2 On

34 I5.0 PB1 | Clamp 2 Off

35 I5.1 IPBL17 | Aligning 2 Run

36 15.2 1PBL18 | Aligning 2 Stop
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b) Bang phan cong dau ra ctia PLC

STT | Pia chi | Ki hiéu | Tén chirc ning 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 | Q1.1 Sol 5 feeder

3.2.2. X4y dung luu d6 thuit toan:
Dua vao nguyén li hoat dong ctia cong doan doa dau dng ta xdy dung duoc

luu d6 thuét toan nhu sau:
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*) Chuong trinh diéu khién:

Str dung ngén ngfr 1ap trinh 1a ngdn ngtr LAD.
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Metwork 1 Metwark, Title
| Metwark, Camment
SMOD 133 Wil
|| ¢
|| P (s)
1
134 Wil
¢
N { " )
1
123 Wiy
¢
P & )
1
124 Q02
¢
N { A )
i
143 Wip
¢
P & )
1
144 Wip!
¢
N { " )
1
Wil 10 Q02 53
|| | || [, |
|| 1 /| || 1/
Wil i Wip 54
|| |, | || |, ]
|| | ¢ | | | | 7



Metwork 2

115 M0.3 125 Qo6
| JE—
1
126 Q06
N {R)
1
10.4 Qo0&
| —  —C )
1
121 011
P {s)
1
132 011
N {(r)
1
10.0 011
P {(r)
1
125 0o
P {5)
1
126 0o
N {r)
1
127 Wik
o b—Cs)
1
12.0 Wik
v —L )
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Hetwork 3

|45

0k

3.2

0.0

121

2.2

4.7

2.0
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15 21 M5
) ol ¢
1 /] 1 P ()
:
22 M5
ol ¢
RE (7)
:
Network 5
m 4 Mg
|| 1ol ¢
| 1P ()
:
47 Mg
ol ¢
1 N (7)
1
Network b
M0 15 M5
|| 1ol ¢
| 1P ()
1
4 Mg
Ll ¢
/ 1 N (7)

-70 -




Metwork 7

|
122

_|

Metwork §

|
142

_|

Metwork 9

|
MO

_|

~71 -



Metwork 10

M0 M1.0 05
|| [ o | ’
- / | P (s)
Q01
—( 5 )
1
Q06
’
(s)
1
Metwork 11
|
M1 M1.0 M4 4 Q05
I I [ o | ¢
- / - 1 P (s)
1
Q01
—( 5 )
1
Q06
—( 5 )
1
Metwork 12
|
M0 M1 M4.4
[ [ o | ’
| /] / | P (R)
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Metwork 13
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Network 14

MO0 MOL3 M0 MZ20 Q05 a7
[ [ [ [ | Y
| 1 | || | 1/ 1 /|
M42
[l ¢
I N {(r)
2
Network 15
|
M31 T3
[
|| I TON
dPT 100ms
Metwork 16
MO0 M20 a07
[ [ [ o] ¢
| 1/ 1 Pl (s)
1
a3
—{( s )
1
a10
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Metwork 17

06 @1.0
( j )
fd.3
—{ ; )
07 f4.3 Qoy
|| | P | ( ? )
Qo3
—( ? )
M0
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3.2.3. M0 phong hoat dong trén may tinh

= AT NN IE R R TR R [

o @

Pl

ORGANIZATION_BLOCK hSlM:0B1
Metwark 1 5 Metwork Title
1=500.0

1=13.3 1=00.0

m} || p—
1
0=13.4 1=00.0
— —In—m
1
1=12.3 1=00.2
- m—r——m>
1
oy 0=12.4 1=00.2
— —In—m
1
1=14.3 1=00.4
- m——r——m>
1
O=14.4 1=00.4
] —n—m> Il
1
1=00.0 0=[1.0 1=00.2 0=15.3 1=hil .3 I] 1
o s (=2
| IE' 1=00.0 0=11.0 1=00.4 0=I4.4 1=hi0 4
[— — || || || |l -
<) (| }IE
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felnfn} i

1 @11

lill

I_BLOCK MATH:
M COMMENTS

* NHetworl Tit

lomment (|
il

1=00.6

0=12.0

{8
!
=005  1=006

— P w2 —<{m}
i i

1=00.5 1=00.6

N mY < m>
1 1

1=13.1 1=01.1

s>
1

0=13.2 1=01.1

— ——n—E>
1

O=l0.0 1=01.1

— P E2
1

1=13.5 1=00.1

L { —<m

0=[3.6 1=00.1

— —fn—m>
1
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Metwark: 3

0=14.0 1=hi0.4 1=14.5 1=01.0
e e e e L e L e

1

1=14.7 1=00.7 1=01.0

— a3 <m3
1 1

1=15.0 1=00.7 1=01.0

L m—t+—{n—m> —{m>
1 1
1=13.1 1=01.1
—im e
1
0=1z.2 1=01.1
— IR
1
D=0.0 1=01.1
— ——r—<m
1
1=15.1 1=00.3

e r (8
1

0=15.2 1=00.3

im0
1

MNetwark: 4

1=11.5 0=1z .1 1=hil.5
" —r—mD
1

0=12.2 1=h0 5
—nl—m™

|4
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NHAN XET:

Chuong trinh diéu khién dugc viét & trén, qua mo phong cho két qua da dap
tmg dugc yéu cau tu dong hoéa cia cong doan doa dau 6ng cua nha may
VINAPIPE, ¢am bao hé thong van hanh tron tru dung nhu nguyén 1y hoat dong
cua cong doan.

Trong khuon khé dé tai tot nghiép, do thoi gian c6 han, phan mé phong tap
trung vao phan khai dong cac dong co va cap ngudn khi cho cac van, md phong
duoc 1 s6 bit nhé trung gian 1a diéu kién rang budc cho cac dong co va cac van

¢ trong 1 dau co thé lam vigc.
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KET LUAN

Qua qué trinh tim hiéu va thyc hién dé tai tot nghiép :Téng quan vé nha may
ong thép VINAPIPE “. Di sau nghién ctiu cong doan doa dau 6ng’’, d6 4n cia
em d3 dat dugc mot sb nodi dung sau:

- P4 nghién ctru tong quan vé cac cong doan trong nha may.

- Pa nghién ctru va tim hiéu co ban dugc trang bi dién cua cac cong doan
chinh trong nha may ctia nha may can dng thép Vinapipe nhu cong doan cit
phéi, cong doan tao dng, cong doan doa dau bng...

- P3 viét chuong trinh va mé phong diéu khién tu dong hoa cho cong doan
doa dau éng st dung PLC Siemens S7 - 200. Tir d6 co thé viét chuong trinh
diéu khién ty dong hoa cho mot cong doan bét ki khac dung PLC S7-200.

Sau mdt thoi gian tim hiéu va nghién ctru két hop véi su nd luc ctia ban than
cung su giup d& tan tinh cua cac thay co trong Bo mon Pién Ty Pong Cong
Nghiép va ban be trong 16p em da hoan thanh duoc ban do an tét nghiép nay.
Pic biét em xin chan thanh cam on thay gido PGS.TS.Nguyén Tién Ban 1a
nguoi truc tiép hudng dan va gitp d& em trong sudt thoi gian lam dé tai. Trong
khuon kho dé tai tét nghiép, do thoi gian ¢6 han nén ban do 4n ctia em van con
nhitng viéc chua 1am duoc nhu ddu nbéi va nap chuong trinh vao PLC thuc dé
quan sat hoat dong cua cong doan 1 cach truc quan hon...Qua day, em rat mong
nhan duoc su gop ¥ clia cac thdy cd gido va cc ban sinh vién dé d6 an cua em
duoc hoan thién hon ntra.

Em xin chan thanh cdm on!
Hai Phong, ngay 10 thang 7 ndm 2011

Sinh vién thuc hién
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