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LOI MO PAU

Hién nay trong céng cudc cong nghiép hoa hién dai hoa dat nude yéu cau
vé tu dong hoa ngay cang cao trong doi séng sinh hoat san xuat ( yéu cau diéu
khién tu dong linh hoat tién loi, gon nhe ). Mit khac nhd cong nghé thdng tin
cong nghé dién tir phat trién nhanh chong 1am xuat hién thiét bi diéu khién kha
trinh PLC.

Pé thuc hién cong viéc mot cach khoa hoc nham dat duoc sb luong san
pham 16n, nhanh ma lai tién loi vé kinh té. Cac cong ty xi nghiép san xuat
thuong str dung cong nghé lap trinh PLC st dung céc loai phan mém ty dong.

Day truyén san xuét tu dong PLC giam strc lao dong ctia cong nhan ma lai
dat duoc hiéu qua cao dap tmg kip thoi cho nhu cau doi séng. Qua do an tot
nghiép chung t6i xin gidi thiéu ing dung ciia PLC trong cong nghé ché tao may
tron hoa chat. Trong thuc t& PLC c6 thé st dung nhiéu hdng phin mém san xuét
nhu siemems, omron, goldstar, tiy thudc vao déi tuong va tiém luc cta cong ty
ma lya chon cong nghé cua hang.

Qua nhitng nam hoc tai truong Pai hoc Dan 1ap Hai Phong em da duoc
giao dé tai “Nghién ciru diéu khién cong nghé trén hoa chat bang PLC”. Do
thac sy Nguyén Trong Thing hudéng dan.

Noi dung d6 an gébm 3 chuong:

Chuong 1: Gi6i thiéu chung vé cac loai may tron hoa chat.

Chuong 2: Tong quan vé PLC.

Chuong 3: Chuong trinh diéu khién gidm sat.

Trong qua trinh thyc hién con gip nhiéu kho khin do tai liéu tham khao
cho van dé nay van con rét it va han hep. Mic du rat ¢6 gang nhung kha ning
tho1 gian c6 han, kinh nghiém chua nhiéu nén khong thé tranh dugc sai s6t trong
qua trinh 1am rat mong duoc sy dong gop ¥ kién bod xung clia cac thay co gido
clng cac ban dé d6 an duoc hoan thanh tot hon.

Em xin chan thanh cam on!

Hai phong, ngay ...... thang ...... nam 2013
sinh vién

Pd Vin Vinh



CHUONG 1.
GIOI THIEU CHUNG VE CAC LOAI MAY TRON HOA CHAT

1.1. CONG DUNG VA PHAN LOAI .

May tron 1a mdt thiét bi dung dé tron hon hop nhiéu loai nguyén nhién,
vat liéu thanh mot hop chat dong nhat. Trong d6 do dong déu cua san pham sau
khi tron 13 mot trong nhiing chi tiéu co ban dé danh gia chat luong va hiéu qua
clia may tron do.

1.1.1 Cong dung :

Trong day chuyén san suat bot hdn hop, tron hoa chat, duoc pham hay
xay dung. Pic biét 1a trong cac xi nghiép ché bién thirc an tong hop cdng nghiép
thuong dung nhiéu may tron dé thu duoc san pham hon hop nhiéu thanh phan co
ty 1€ nhét dinh duoc tron 1an véi nhau va phan bd déu. Cac thanh phén nay duoc
dinh luong chinh x4c ngay tir ban dau nhung néu khong dugc dua qua cac may
tron lam viéc co hi¢u qua thi chua chic di thu duge san phﬁm sau khi tron chia
thanh lugng nho lai chira du cac ty 18 thanh phan nhu yéu cau.

Qua trinh trén chi két thic va c6 hiéu qua khi méi mau kiém tra déu cé ty
1¢ cac thanh phan dua vao pha tron theo cong thirc dinh trude. Nhung thuc té doi
v6i nhiéu loai san pham thi hiéu qua tron phu thudc vao do 16n hat bot khoi
luong riéng, do am va mot s6 co tinh khac cta vat liéu tron. Do do qua trinh tron
khong thé dat dugc muc dong déu tuyét doi.

1.1.2. Phin loai may khuay trén

M4y khudy tron cé nhiéu loai nhiéu kiéu, va duoc phan loai theo nhiéu
phuong phap khac nhau.
1.1.2.1. May tron ngang :

La loai may tron c6 canh mdt truc nam doc va hai truc nam ngang lam
viée lién tuc hodc chu ky. Cac loai may tron nay cé thé tron tao nén vét liéu hdn

hop tir nhiéu thanh phan, ciing nhu tao ra nguyén liéu dong nhat & thé kho va thé



déo. Viéc tao Am c6 thé tién hanh bﬁ?mg nudc hodc hoi nudc céd ap luc thép. Co
thé nang cao chat lugng san pham khi dung hoi nudc cé ap luc thiap va khi duoc
ngung tu s& 1am 4m né. Nang suat duoc coi 1a thong sb chinh ctia may. Céac loai
may trén c6 truc ndm ngang cua ( Lién x0 cii ) ¢ nang sut: 3, 5, 7, 18, va 35 m®
voi duong kinh twong rng ctia canh tron la 350, 600, 750 mm.

: Nip thung tron .

: Thung trdn hinh mang .

: Truc tron .

: Ong dan nudc .

: Canh tron .

: Cuanap .

: Cp banh rang truyén dong .

: Hop giam tdc .
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: K6p nbi ma sat .

10: Bong co dién .

11: Bing tdm chan cach nhiét .

12: Ngan phan phoi .

13: Pudng 6ng .

14: Khe ho dang vay xép .

15: Cua xa .
1.1.2.2. May tron diung :

Thuong 1a loai may tron hanh tinh hay may tron canh quat:

D61 v6i may tron hanh tinh ( hinh 1.2 ) duoc dit trong bé tron hay bé
vudng. Nguyén liéu duge nhao tron boi khung luge, din dong bai cac truc dit &
cac 6 cua gia treo. Trén truc c6 mang khung luge, 1ip ¢b dinh cac banh ring 2

truc nay duoc dan dong tur dong co.



Hinh 1.2: May tron hanh tinh dung trong nganh duoc pham

Vi may tron canh quat ciing c6 truc thang dung tron hiéu qua hon va toe do
cao hon may tron hanh tinh. Viéc nhao trdn céc phéi liéu duoc thuc hién bédi cac
canh tron quay nhanh — canh quat, duoc lép & truc dung, truc nay duoc dan dong tir
dong co, qua hop giam tdc, may tron canh quat c6 dudng kinh bao ciia quat t6i

300mm thudng dugc ché tao c6 vo hdp giam tdc dit trong vo ciia dong co.

Hinh 1.3: So dd ciu tao may trén canh quat co truc dan dong thang ding.



1.1.3. Gi6i thiéu vé dong co bom

Bom 1a may thay luc dung dé hat va day chat long tir noi nay dén noi
khac. Chat long dich chuyén trong dudng dng nén bom phai ting ap suét
chat 1ong ¢ dau duong éng dé thang luc trén duong dng va thing hiéu suit o
2 dau duong éng. Nang luong bom cap cho chét long ldy tir dong co dién
hozc tir cAc ngudn dong luc khac ( may nd, may hoi nuée...)

biéu kién 1am viéc cua bom rat khac nhau ( trong nha, ngoai troi, do
am, nhiét do...) va bom phai chiu duoc tinh chat ly hoa cua chat long can
van chuyén.

Thong sb k¥ thuat cia mot s6 loai bom hoa chat

Hinh 1.4: Bom hoa chat Series TMR-ZMR.

Bom ly tim dan dong tir hodc phét co khi hiéu Argal-Italia
bac tinh k¥ thuat

- Luu luong té1: 48m3/h

- Cot ap to1: 45SmH20

- Vat liéu: GFR/PP, CFF/E-CTFE

- Nhiét do chit bom tiéu chuin: 600C

- Chat bom: Hoa chat

- Motor: (0,55-7,5)Kw, 3Pha 380V, 1Pha 220V, IP55

- S6 vong quay: 2900 vong/phit



Hinh 1.5: Bom hoa chit Series AM.
Bom ly tim dan dong tir hiéu Argal-ltalia
bac tinh k¥ thuat
- Luu luong: 12 m3/h
- Cot ap tdi: 11mH20
- Vit liéu: GFR, PP, CER, CFF/E-CTFE, SiC, PTFE
- Nhiét do chat bom tiéu chuén: 400C
- Chat bom: Hoa cht
- Motor: (0,18-0,55)Kw, 3Pha 380V, 1Pha 220V, IP55
- S6 vong quay: 2900 vong/phut

Hinh 1.6: Bom hoa chat Series TMB.

Bom ly tdm dan dong tir hiéu Argal-ltalia
bac tinh k¥ thuat

- Luu lugng téi: 4,2m3/h

- Cot &p téi: mH20

- Vat liéu: GFR, PP

- Nhiét do chat bom tiéu chuan: 600C



- Chat bom: Hoa chat
- Motor: (0,3-0,55)Kw, 3Pha 380V, 1Pha 220V, IP55
- S6 vong quay: 2900 vong/phut

Hinh 1.7: Bom hoa chat Series ZMA-ZGA-ZM.
Bom ly tam hoa chét dan dong tir hoac phat co khi loai tu moi hiéu Argal-
Italia
bac tinh k¥ thuat
- Luu lugng t&i: 60m*/h
- Cot ap toi1: 50mH20
- Vit liéu: PP, PVC, PVDF
- Nhiét d6 chat bom tiéu chuén: 600C
- Chat bom: Hoa chét
- Motor: (0,75-11)Kw, 3Pha 380V, 1Pha 220V, IP55
- S6 vong quay: 2900, 1450 vong/phit

Hinh 1.8: Bom hoa chat ZGE.



Bom ly tdm hoa chét kiéu lam kin bang phdt co khi hiéu Argal-Italia
bac tinh k¥ thuat

- Luu lugng téi: 1000m3/

- Cot ap tdi: 100mH20

- Véat li¢u: PP, PVDF, PVC, PE HMV

- Nhiét d chat bom tiéu chuan: 600C

- Chit bom: Hoéa chit

- Motor: (0,55-300)Kw, 3Pha 380V, 1Pha 220V, IP55

- S6 vong quay: 2900, 1450 vong/phit

ALl

Hinh 1.9: Bom hoa chat Series TMF-TGF-ZMF-ZGF.
Bom ly tAm dan dong tir hodic phét co khi hiéu Argal-Italia
bac tinh k¥ thuat
- Luu luong té1: 90m3/h
- Cot ap toi: 40mH20
- Vat liéu: PP, E-CTFE
- Nhiét d6 chit bom tiéu chuén: 600C
- Chit bom: Hoa chit
- Motor: (0,55-15)Kw, 3Pha 380V, 1Pha 220V, IP55
- S6 vong quay: 2900, 1450 vong/pht
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Hinh 1.10: Bom héa chét Series K.
Bom ly tam hoa chat truc dung hiéu Argal-ltalia
bac tinh k¥ thuat
- Luu lugng té1: 200m3/h
- Cot ap to1: 70mH20
- Vit liéu: GER/PP, CFE/PVDF, PVC
- Chiéu dai truc t6i: 3m
- Nhiét d6 chat bom tiéu chuan: 600C
- Chat bom: Hoa chét
- Motor: (0,75-37)Kw, 3Pha 380V, 1Pha 220V, IP55
- S6 vong quay: 2900, 1450 vong/phit

1.1.4. Xay dung mach do, cic sensor cam bién nhiét do
Nhiét do tir mdi trudng s& duge cam bién hap thu , tai day tuy theo co ciu cua
cam bién sé& bién dai luong nhiét nay thanh mot dai lwong dién nao do .
1.1.4.1. Cap nhiét dién thermocouples
Céu tao: Gom 2 chat liéu kim loai khac nhau , han dinh mot dau .
Mai‘ truing
_. _t?m do.

Diunéng |/ Pau lanh

F i +

—DT—— M|

Céine tqo ctia Thermocauples

Hinh 1.11: Cap nhiét dién thermocouples.



GoOm 2 day kim loai khac nhau dugc han dinh 1 ddu goi 1a dau nong ( hay
dau do ) , hai ddu con lai goi 14 dau lanh ( hay 1a ddu chuan ). Khi c6 su chénh
léch nhiét do gitra dau nong va dau lanh thi s& phat sinh 1 stc di¢n dong V tai
dau lanh s& truyén dén bo diéu khién dé xur 1y.

1.1.4.2. Cap nhiét dién tré RTD

Day kim loai.

ﬂ)/ff—

Hinh 1.12: Cap nhiét dién tré RTD.

Céau tao cia RTD gdm c6 day kim loai 1am tir: Pong, Nikel, Platinum,
...duogc quan tuy theo hinh dang cua dau do . Khi nhiét d6 thay d6i dién tro
gitta hai ddu day kim loai nay sé& thay d6i, va tuy chat liéu kim loai s& c6 do
tuyén tinh trong mot khoang nhiét do nhat dinh. Pho bién nhét caa RTD 1a
loai cam bién Pt, dugc lam tir Platinum. Platinum c6 dién tré suit cao,
chéng oxy hoa, d§ nhay cao, dai nhiét do dugc dai. Thuong co céac loai: 100,
200, 500, 1000 ohm tai 0 D.C.
1.1.4.3. Cap nhiét dién Thermistor.

Hinh 1.14: Cap nhiét dién Thermistor.
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-Céu tao: Lam tir hon hop cac oxid kim loai: mangan, nickel, cobalt ,...
-Nguyén ly: Thay doi dién trd khi nhiét do thay doi .

1.1.4.4. Ban din.

-Chu tao: Lam tir cac loai chét ban dan .

- Nguyén 1y: Su phan cyuc cta cac chat ban dan bi anh huéng boi nhiét do.
- Thuong dung: Po nhié¢t d0 khong khi, dung trong cac thiét bi do, bao vé

Cac mach dién tir.

- Tam do: -50 <150 D.C

Cam bién nhiét Ban Dan 1a nhirng loai cdm bién duoc ché tao tir nhirng chét ban
dan. C6 cac loai nhu Diode, Transistor, IC. Nguyén 1y cia chung la dua trén
mic d6 phan cuc cua cac 16p P-N tuyén tinh véi nhiét do moéi trudng
- Céc loai IC nhu: LM35, LM335, LM45. Nguyén 1y ctia ching la nhiét o thay
d6i s& cho ra dién ap thay d6i. Pién 4p nay dugc phan ap tir mot dién ap chuan

c6 trong mach.

*

Hinh 1.15: IC cam bién nhiét LM35.

—

Hinh 1.16: Cam bién nhiét dang Diode.

1.1.5. Xay dwng mach do, cac sensor cim bién mirc chit léng

Cam bién do dan: Dung dé do mirc chat luu cé tinh dan dién( d6 din

dién x4p xi bang 50uScm™
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Hinh 1.17: Cam bién hai dién cuc.
Cam bién hai dién cuc c6 cu tao gé)m 2 dién cuc hinh try nhing trong chét long
dién, trong ché d6 do lién tuc, cac dién cuc dugce ndi véi nguén xoay chiéu 10V.
Dong dién chay qua cac dién cuc c6 bién do ti 1€ voi chiéu dai cua phﬁn dién cuc
nhung chim trong chat 1ong.
Cam bién (hinh1.18) str dung mot dién cuc, dién cuc thir 2 1a binh chira

bang kim loai.

Hinh 1.18: Cam bién mét dién cuec.

Cam bién (hinh 1.19) dung dé phat hién ngudng, gdm hai dién cuc ngin dat theo
phuong ngang, dién cuc con lai ndi v4i thanh binh kim loai, vi tri mdi dién cuc

ung véi mot mirc ngudng.

Hinh 1.19: Cam bién phét hién muc.

Cam bién tu dién: khi chat léng 1a céc chét cach dién, c6 thé tao tu
dién béng 2 dién cyc hinh try nhing trong chat l6ng hodc mdt dién cuc két

hop véi dién cyc thir 2 13 thanh binh chra néu thanh binh 13 kim loai. Chét
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dién moi giita 2 dién cuc chinh 1a chit 16ng & phan bi ngip va phan khong
khi & phan khong c6 chét 16ng. Viéc do muc chat luu duge chuyén thanh do
murc dién dung cua tu dién, dién dung nay thay ddi theo mirc chit 1ong trong

binh chua.

Cam bién do btrc xa: Cho phép do murc chat long ma khong can tiép
xuc véi moéi truong do, wu diém nay rat thich hop khi do mtc & diéu kién
moi truong c¢d nhi¢t do, ap suét cao hodc mdi truong co6 tinh an mon manh.
1.2. GIOI THIEU VE PONG CO MQT CHIEU

-Khéi niém:

Cho dén nay dong co dién mot chiéu van chiém mot vi tri quan trong
trong hé diéu chinh tu dong truyén dong dién, n6 dugc st dung rong trong hé
théng doi hoi co6 dd chinh x4c cao ving diéu chinh rong va quy luat diéu chinh
phuc tap. Cung voi su tién bd ciia vin minh nhan loai chung ta c6 thé ching
kién su phat trién ram ro ké ca vé qui md 1an trinh d6 cua nén san xuét hién dai.
Trong su phat trién d6 ta cling c6 thé ré rang nhan ra va khang dinh rang dién
ning va may tiéu thu dién ning déng vai trd quan trong khong thé thiéu duoc.
Khong mdt qudc gia ndo, mot nén san xuit nao khong str dung dién va may
dién.

Pong co dién noi chung va dong co dién mot chiéu noi riéng 1a thiét bi
dién tr quay, lam viéc theo nguyén 1y dién tir, khi dat vao trong tur truong mat
day dan va cho dong dién chay qua diy dan thi trudong sé tac dung mot luc tir
vao dong dién ( vao day dan ) va lam day din chuyén dong. Pong co dién bién
d6i dién nang thanh co ning .

CAu tao gém 2 phan : - Phan dung yén (phan tinh)
- Phan dong (phan quay)

-Uu diém ctia dong co mot chiéu:

Do tinh vu viét ciia hé thong dién xoay chiéu: dé san xuat , dé truyén tai..., ca

may phat va dong co dién xoay chiéu déu c6 cau tao don gian va cong suat 1on,
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dé van hanh... ma may dién ( dong co dién ) xoay chiéu ngay cang duoc sir dung
rong rai va phé) bién . Tuy nhién dong co dién mot chiéu van giltt mat vi tri nhat
dinh nhu trong cong nghiép giao thong van tai , va noi chung & cac thiét bi can
diéu khién tdc do quay lién tuc trong pham vi rong ( nhu trong may can thép,
may cong cu 1on, dau may dién...) . Mac du so véi dong co khong déng bo dé
ché tao dong co dién mot chiéu cung c& thi gia thanh dit hon do sr dung nhiéu
kim loai mau hon, ché tao bao quan c6 gop phirc tap hon ... nhung do nhimg uu
diém cta né ma may dién mot chiéu van khong thé thiéu trong nén san xuat hién
dai.

-Uu diém ctia dong co dién mot chiéu 1a c6 thé dung 1am dong co dién
hay may phat dién trong nhiing diéu kién lam viéc khac nhau. Song wu diém 16n
nhat cta dong co dién mot chiéu 1a diéu chinh téc d6 va kha ning qua tai. Néu
nhu ban than dong co khong dong bd khong thé dap tmg duoc hodc néu dap tng
duoc thi phai chi phi cac thiét bi bién doi di kém ( nhu bo bién
tan ) rat dét tién thi dong co dién mot chiéu khong nhitng co thé diéu chinh
rong va chinh x4c ma cau trac mach lyc, mach diéu khién don gian hon déng
thoi lai dat chat lugng cao.

-Cong suét 1én nhét cua dong co dign mot chiéu vao khoang 100000kw
dién ap vao khoang vai trim cho dén 1000v. Hudng phat trién 13 cai tién tinh
nang vat li¢u, nang cao chi ti€éu kinh té cua dong co va ché tao nhitng may cong
sudt 16n hon d6 1a ca mdt van dé rong 16n va phirc tap vi vdy véi von kién thirc
con han hep ciia minh trong pham vi dé tai niy em khong thé dé cap nhiéu van
dé 16n ma chi dé cap toi van dé thiét ké bo diéu chinh téc d6 c¢d dao chiéu cua
dong co mot chiéu kich tir doc lap.

* C4u tao cia dong co dién mot chiéu.

Pong co dién mot chiéu co thé phan thanh hai phan chinh : phan tinh va

phan dong .
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- Phan tinh hay stato ( hay con goi 1 phan kich tir dong co, 14 bo phan sinh ra tir
truong )

GOm c6 mach tir va dy cudn kich thich 10ng ngoai mach tir ( néu dong co
duogc kich tir bang nam cham dién ) .

- mach tir dugc lam bang sét tir ( thép duc , thép dic)

- Day quén kich thich hay con goi 1a day quan kich tir dugce 1am bing day dién
tir (@may ). Cac cudn day dién tir nay duoc ndi tiép voi nhau.

- Cuc tr chinh :

La bd phan sinh ra tir trudng gom c6 15 sat cuc tir va day quan kich tir
16ng ngoai 151 sit cuc tir . Ldi sat cuc tir [am bang nhimg 14 thép k¥ thuét dién
hay thép cacbon day 0,5 dén 1mm ép lai va tan chat. Trong dong co dién nho co
thé dung thép khéi. Cuc tir dugc gin chit vao vo may nhd cac bulong. Day quan
kich tir duoc quén béng day déng boc cach dién va mdi cudn day déu duoc boc
cach dién k¥ thanh mot khdi tam son cach dién trude khi dat trén cac cuc tir. Cac
cudn day kich tr dugc dat trén cac cuc tir nay dugce nodi tiép v&1 nhau.

- Cuc tur phu :

Cuec tlr phu duogc dit trén cac cuc tir chinh va dung dé cai thién doi chiéu.
L5i thép cta cuc tir phu thuong 1am bang thép khdi va trén than cuc tir phu c6
dit day quan ma cdu tao gidng nhu diy quén cuc tir chinh. Cuc tir phu duoc gan
vao vo may nho nhitng bulong.

- GOng tu :

Gong tir dung 1am mach tir ndi lién cac cyc tir , dong thoi lam vé may .
Trong dong co dién nho va vira thudng dung thép day udn va han lai. Trong may
dién 16n thuong dung thép duc. Coé khi trong dong co dién nhd dung gang lam
vO may.

- Céc bo phan khac.

Bao gom :
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+ Nip mdy : Dé bao vé may khoi nhitng vt ngoai roi vao lam hu hong
day quan va an toan cho ngudi khoi cham vao dién . Trong may dién nho va vira
nip may con c6 tac dung lam gia d& 6 bi. Trong trudng hop nay nip may thuong
lam bing gang.

+ Co céu chéi than : dé dwa dong dién tir phan quay ra ngoai. Co cau choi
than bao gdm c6 chdi than dit trong hdp chdi than nhd mot 16 xo ti chiy 1én cb
g6p. Hop chdi than duoc ¢ dinh trén gia choi than va cach dién véi gia. Gia
chdi than c6 thé quay duogc dé diéu chinh vi tri choi than cho ding chd. Sau khi
diéu chinh xong thi dung vit c¢d dinh lai.

-Phan quay hay réto.
Bao gom nhitng bd phan chinh sau :

La phﬁn sinh ra suit dién dong. GOm c6 mach tir duogc 1am béng vat liéu
sat tir (14 thép ki thuat ) xép lai v6i nhau. Trén mach tir ¢6 ca ranh dé 16ng day
quan phan tmg ( 1am bang day dién tir ) . Cudn day phan Gng gdm nhiéu bdi day
ndi véi nhau theo mot quy luat nhat dinh. Mdi bbi day gdm nhiéu vong day cac
dau day cuia boi day duoc ndi voi cac phién dong goi la phién gop. Cac phién
gop d6 dugc ghép cach dién véi nhau va cach dién véi truc goi 1a ¢ gop hay
vanh gop. Ty trén c6 gop 1a cap choi than lam bang than graphit va dugc ghép
sat vao thanh c¢6 gop nhd 10 xo .

- L6i sat phan tng :

Dung dé dan tir. Thuong dung nhiing tim thép k¥ thuat dién day 0,5mm
phu cach dién mong & hai mit roi ép chit lai dé giam ton hao do dong dién xody
gay nén. Trén 14 thép co dap hinh dang rinh dé sau khi ép lai thi dat day quén
vao. Trong nhitng dong co trung binh tré 1én ngudi ta con dap nhitng 16 thong
gio dé khi ¢ép lai thanh 161 st c6 thé tao duoc nhirng 16 thong gi6 doc truc .

Trong nhiing dong co dién 16n hon thi 15i sat thuong chia thanh nhiing
doan nho, giita nhimg doan ay c6 dé mot khe hd goi 1a khe ho thong gio. Khi

may lam viéc gi6 thoi qua cac khe hd lam ngudi day quén va 13i sit. Trong dong
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co dién mot chiéu nho, 15i sét phﬁn ung duoc ép truc tiép vao truc. Trong dong
co dién 16n, giira truc va 16i sat ¢ dat gia réto. Dung gia roto c6 thé tiét kiém
thép k¥ thuat dién va giam nhe trong luong réto .

- Day quin phan tng :

Day quan phan tng 1a phan phét sinh ra suit dién dong va c6 dong dién
chay qua. Day quén phan tGng thudong 1am bang day dong c6 boc cach dién.
Trong may dién nho c6 cong suat dudi vai kw thuong dung day co tiét dién tron.
Trong may dién vira va 1on thuong dung day tiét dién chir nhat. Day quan dugc
cach dién can than véi ranh cua 15i thép. Pé tranh khi quay bi ving ra do luc li
tdm, & miéng ranh c6 dung ném dé de chat hodc dai chat day quén. Ném c6 lam
bang tre, gb hay bakelit.

-Co gop :

Dung dé d6i chiéu dong dien xoay chiéu thanh mot chidu. Co gép gém
nhiéu phién dong c6 dugc ma cach dién v6i nhau bang 16p mica day tir 0,4 dén
1,2mm va hop thanh mot hinh truc tron. Hai dau truc tron dung hai hinh ép hinh
chit V ép chit lai. Gitta vanh Op va tru tron ciing cach dién bang mica. Pudi
vanh gop c6 cao 1én mot it dé han cac dau day ciia cac phan tir day quan va céc
phién gop dugc d& dang.

-Nguyén 1y lam viéc ctia dong co dién mot chiéu
Pong co dién phai c6 hai ngudn nang lugng.
- Ngudn kich tir cip vao cudn kich tir dé sinh ra tir thong kich tir
- Ngudn phan tng duoc dua vao hai chéi than dé dua vao hai c6 gop cta phan
ung.

Khi cho dién ap mot chiéu vao hai chdi dién trong ddy quan phan tng
c6 dién. Cac thanh dan co dong dién nam trong tir truong sé& chiu luc tac dung
lam réto quay. Chiéu cta luc dugc xac dinh bang qui tic ban tay trai. Khi phan
g quay dugc ntra vong, vi tri cac thanh dan d6i chd cho nhau. Do c6 phién gop

nhiéu dong dién gitr nguyén lam cho chiéu luc tir tac dung khong thay doi.
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Khi quay cac thanh dan cét tir truong s& cam Gmg voi suat dién dong E,
chiéu cuia suat dién dong dugc xac dinh theo qui tic ban tay phai, & dong co
chiéu sdd E, nguoc chiéu dong dién I, nén E, dugc goi 1a sir phan dién dong.

Phuong trinh cin bang dién ap :

U :Eu+Rqu+Iuﬂ
dt

Truc

Chéi than

mach roto -
Co gop

Lo1 thép
- Pac tinh co ctia dong co dién mot chiéu :
Pic tinh co cua dong co dién mot chidu 1a quan hé giira toc d6 quay va
momen quay cua dong co :
W = f(M) hoac n = f(M)
trong d6 : W - téc do goc(rad/s)
n - toc do quay (v/ph) M — momen(Nm)

Co hai loai dac tinh co : dac tinh co tu nhién va dac tinh co nhan tao :
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Hinh 1.20: Bic tinh co tu nhién.

A 0]

oF

D am

Mntdm

Hinh 1.21: Dac tinh co nhan tao.
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CHUONG 2.
TONG QUAN VE PLC

2.1. KHAI NIEM VE PLC.
Trong coéng nghiép yéu cau ty dong hoéa ngay cang ting, doi hoi k¥ thuat diéu
khién phai dap tmg dugc nhimg yéu cau d6. Bé giai quyét duge nhiém vu diéu
khién ta c6 thé thuc hién béng hai cach: thuc hién béng role, khoi dong tu ...
hodc thuc hién bang chuong trinh nhé. Hé diéu khién bang role va hé diéu khién
bang 1ap trinh c6 nhé khac nhau & phan xir Iy: thay vi dung role, tiép diém va
day ndi trong phuong phap lap trinh c¢6 nhd ching duge thay bang cac mach
dién t. Nhu vay thiét bi PLC lam nhiém vu thay thé phan mach dién diéu khién
trong khau xt Iy dir liéu. Nhiém vu cua so ¢6 mach diéu khién s& dugc xac dinh
béng mot sb hitu han cac budc thuc hién goi la tién trinh diéu khién, tién trinh
nay duogc luu vao bd nhd nén duge goi 1a « diéu khién 1ap trinh ¢6 nhé ™.
2.2. CAU TRUC CHUNG CUA HE THONG PIEU KHIEN DUNG PLC.
PLC dugc nhiéu hang ché tao, va mdi hang co nhiéu ho khac nhau, va c6
nhiéu phién ban ( version ) trong mdi ho , chiing khac nhau vé tinh ning va gia
thanh, phu hop vé1 mire do bai toan don gian hay phic tap. Ngoai ra con ¢6 cac
bd ghép ndi mé rong cho phép lién két nhiéu bd PLC nhé ( thanh mang PLC )
dé thyc hién cac chtc niang phirc tap, hay giao tiép voi may tinh dé tao thanh
mot mang tich hop, thuc hién viéc theo doi, kiém tra, diéu khién mét qua trinh
cong nghé phtrc tap hay toan bo mot phan xudéng san xuét. Mic du vay, mot hé

thong diéu khién dung bt ky loai PLC nao ciing déu c¢6 cau trac nhu hinh 2.1 .
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Thiét bi dau vao ,
Thiét b1 lap trinh
Input i May tinh |
Churong trinh : i
PLC _ - i !
diéu khién ! : i
Qutput : PG/BC i
Co céu chéap hanh

Hinh 2.1: C4u trac chung hé théng diéu khién dung PLC.

Chuong trinh ctia cac PLC thudng c6 ciu tric, gdm c6 chuong trinh chinh
( main program ), c4c chuong trinh con ( subroutine ) va chuong trinh ngt (
interrupt ). Nho d6 cau trac ctia chuong trinh trd nén dé doc va rd rang hon.
Chuong trinh PLC dugc thuc thi theo cac chu ky quét lién tuc. Chuong trinh
PLC thuc thi 1a mot phan cia mot qua trinh 1ap lai: chu ky quét. Chu ky quét cta
PLC bat dau véi viec CPU doc trang thai cua cac ngd vao. Chuong trinh tmg
dung duogc thuc hién stir dung trang thai cua cac dau vao nay. Khi chuong trinh
nay thuc hién xong thi CPU sé& bat diu qué trinh tu chan doan va céc tac vu giao
tiép. Chu ky quét két thic boi viéc cap nhat cic ngd ra, sau d6 lai lap lai tir dau.
Thoi gian thuc hién chu ky quét phu thudc vao kich thudc cua chuong trinh, sd
luong cac ngd vao/ra can duge giam sat cia PLC va vao sb luong yéu cau giao

tiép.
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Bat dau chu ky

Quét dau ra Quét dau vao
(Bom, van, cuén hut) (Cong tac, nit an ..)

Chu ky quét

Quét chuong trinh diéu khién

Hinh 2.2: Chu ky ( vong ) quét cua PLC.
2.2.1. Vai tro cua PLC
PLC dugc xem nhu trai tim trong mot hé thong diéu khién don 1é véi chuong
trinh diéu khién duoc chta trong bd nhé ciia PLC, PC thuong xuyén kiém tra
trang thai ctia hé théng thong qua cac tin hiéu hoi tiép tir thiét bi nhap dé tir d6
c6 thé dua ra nhiing tin hiéu diéu khién twong tmg véi thiét bi xuat.
PLC c6 thé dugc sir dung cho nhimg yéu cau diéu khién don gian va dugc 1ap di
1ap lai theo chu ky, hodc lien két véi may tinh chu khac hodc may tinh chu thong
qua mot kiéu hé thong mang truyén thong dé thuc hién cac qua trinh xtr 1y phuc
tap.

Tin hi¢u vao: mic do thong minh cua mot h¢ théng diéu khién phu thudce
chu yéu vao kha ning ctua PLC dé doc dugc cac dit liéu khac nhau tir cam bién
cling nhu cac thiét bi nhip bang tay. Tiéu biéu cho cac thiét bi nhap bang tay
nhu: nit 4n,ban phim va chuyén mach. Mit khac dé do, kiém tra chuyén dong,
ap suat luu luong chét long... PLC phai nhan céc tin hiéu tir cdc cam bién. Vi
du: tiép diém hanh trinh, cam bién quang dién...tin hiéu dwa vao PLC c6 thé 1a
tin hiéu sd (Digital) hodc tin hiéu twong tu (Analog) cac tin hiéu nay dugc giao
tiép v6i PLC thong qua cic modul nhan tin hiéu vao khac nhau khac nhau DI

(vao sb) hodc Al (vao tuong tu). ..
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2.2.2. Uu diém
Su ra doi cta hé diéu khién PLC di 1am thay d6i han hé thong diéu khién
cling nhu cac quan niém thiét ké vé chung, hé diéu khién ding PLC c6 nhiéu vu
diém nhu sau :
- Giam 80% s lugng day ndi.
- COng suat tiéu thu cua PLC rét thap.
- C6 chire ning tu chuan doan do d6 gitip cho cong tac stra chira nhanh chong
duoc va dé dang.
- chirc nang diéu khién thay d6i dé dang bang thiét bi lap trinh (mdy tinh, man
hinh) ma khong can thay d6i phan cimg néu khong c6 yéu cau thém bét cac thiét
bi xuat nhép.
- S6 luong Role va Timer it hon nhiéu so v6i hé c6 dién.
- S6 luong tiép diém trong chuong trinh sir dung khong han ché.
- Thoi gian hoan thanh mot chu trinh diéu khién rat nhanh (vai ms) dan dén tang
cao qué trinh san xuét.
- Chi phi lap dat thap.
- B0 tin cay cao.
- Chuong trinh diéu khién c6 thé in ra gidy chi trong vai phut giup thuan tién cho
van dé bao tri va stra chita hé thong.
2.2.3. Ung dung
- biéu khién hé truyén dong thuy luc.
- biéu khién hé truyén dong khi nén.
- Piéu khién hé truyén dong dién.
- Piéu khién nhiét d6,ap suat luu luong. ..
- Hé théng ning véan chuyén.
- Cac Robot lap rap diéu khién.
- Piéu khién hé thong dén giao thong.

- Cong nghé san xudt gidy.

23



- Day chuyén xur 1y hoa hoc.

- Day chuyén ché tao linh kién ban dan.

- Cong nghé ché bién thuc pham

Quy trinh thiét ké hé diéu khién ditng PLC: Bao gom cac budc co ban nhu sau:

1- Xac dinh quy trinh diéu khién : trong budc nay can phai biét vé ddi
tugng diéu khién cua PLC . Cac thay d6i cua dbi twong didu khién duoc kiém tra
thuong xuyén béi cac thiét bi dau vao , cac thiét bi nay goi tin hiéu dén PLC dé
tinh toan xudt cac tin hiéu ra dén céac thiét bi dau ra dé diéu khién hoat dong cua
d6i tuong .

2- Xac dinh tin hiéu vao ra : trong budc nay can xac dinh cach két ndi cac
thiét bi dau vao , ra véi PLC . Thiét bj vao c6 thé 1a tiép diém , cam bién Thiét bi
ra c6 thé 1a cac loai cudn day dién tur, den , ...

3- Soan thao chwong trinh : chuwong trinh duoc viét duéi dang LAD , STL
hay dang FBD .

4- Nap chuong trinh cho PLC .

5- Chay chuong trinh : trudce khi khai dong hé thong can kiém tra nbi day
tir PLC dén cac thiét bi ngoai vi va trong qua trinh chay kiém tra c6 thé can thyc
hién cac budc tinh chinh hé théng dé dam bao an toan khi dua vao hoat dong

thuc té .
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CHUONG 3.
CHUONG TRINH DPIEU KHIEN GIAM SAT

3.1. XAY DUNG NGON NGU CHUONG TRINH PIEU KHIEN BANG
PLC

Hién nay, trong cadc nha may san Xuét tu dong st dung nhiéu loai PLC cua
cac hang khac nhau nhu : Siemens, Mitsubishi, Allen Bradley, v.v... PLC cua
hing Siemens duoc sir dung phd bién do PLC cta hing Simens duoc moi nguoi
wa chudng va co thuong hiéu tir rat 1au, ddng thoi PLC cua hing Simens duoc
giang day trong hau hét cac truong dai hoc, cao dang, trung cip chuyén
nghiép... nén PLC cia Simens dugc cac nha may san xuat tu dong quan tdm
nhiéu hon .

Trén nén tang dugc hoc vé PLC S7-200 ciia hing Simens, day 1a dong san
pham trung cép, va duoc st dung trong nhitng tng dung trung binh véi s6 luong
I/O vira phai ( khoang 128 ), dbi véi dong san pham S7-200 nay di dugc tich
hop diy du nhitng ham toan cho tat ca nhitng Gmg dung can thiét cho moi hé
thong tu dong, ngon ngit ciing nhu giao dién 1ap trinh dé hiéu, than thién, giup
cho moi nguoi déu c6 thé dé dang tiép can. Tuy nhién, thong thuong S7-200 van
duoc st dung cho nhitng Gng dung riéng 1é, con truong hop mudn mé rong
mang thi van nén sir dung S7- 300 do d6 dé mé rong kién thirc va hiéu sau hon
vé PLC ctia Simens nén dé tai chon PLC S7-300 ctia hing Siemens day 1a dong
san pham cao cdp dugc dung cho nhimg tmg dung 16n véi nhitmg yéu cau /O
nhiéu va thoi gian dap ing nhanh, yéu cau két ndi mang va c6 kha niang mé rong
cho sau nay. Ngon ngit 1ap trinh da dang cho phép ngudi st dung c6 quyén chon
lya. Pic diém ndi bat ctia S7-300 d6 1a 13 ngdn ngir 1ap trinh cung cap nhing
ham toan da dang cho nhiing yéu cau chuyén biét nhu : Him SCALE...hoic ta
c6 thé sir dung ngon ngir chuyén biét dé xay dung ham riéng cho ung dung ma

ta can. Ngoai ra S7-300 c6 thé két ndi voi giao dién khac mot cach dé dang .

25



Dé dap g yéu cau dé bai ta chon PLC Siemens S7-300, CPU 314C-2DP
M3 san pham: 6ES7314-6CG03-0AB0
Tén san pham: S7-300 CPU MODULES

Hinh 3.1: PLC Siemens S7-300, CPU 314C-2DP.
Thao tac v6i STEP7 1ap trinh phan mém cho PLC S7-300
Budce 1: Khoét dong
Nhép vao biéu tuong trén desktop

®! SIMATIC Manager
Filz= PLC Wiew Options ‘Window Help

O 876 | 7| @ | ke

STEP 7 Wizard: “New Project™

-’Kﬁé Introduction

STEP T Wizard: "Hew Project™

You can create STEP 7 projects guickly and easily using
the STEP 7 Wizard. You can then statt programiming
immediately

“, 1 Click one of the following options:

m‘s "Mext" to create your project step-by-step

ﬂt‘ "Finizh" to create your praject according to the preview .
-

¥ Display Wizard on starting the SIMATIC Manager! Previgw== |
= Back | et = I Finish | Help |

Press F1 to get Help. | |PLESIMMPT) | A

Hinh 3.2: M& mot Project moi.

Chon next
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J SIMATIC Manager
File PLC Wiew Options ‘Window Help

DE |22 | 7 @ W2

STEP 7 Wizard: “"New Project”

Il Which CPU are you using in your project?

P CPLU Type Oreler Mo

CPU33C BEST 313-5BE0O-0ABO
CPU313C-2DP BEST 3 3-6CE00-0ABO0
CPUZT3C-2 PP BESY 313-6BE00-0AB0

CPU314 BEST 314-1AE04-0AB0
CPU314C-20P BESY 314-6CFO0-0AB0
Ol A 7 DD EEST M4 BRENN NARN

CPU name: fcpustacn

WPl adldress: |2 w | |24 KB work memary; 0.3 msf1000
instructions; MPI connection; mutti-tier

Preview== |
| et = I Finish | Cancel | Help |

Press F1 to get Help. [ [PLCSIM{MPI) [

A

Hinh 3.3: Chon CPU cho Project.
Chon next/ chon Cpu 314

! SIMATIC Manager
File PLC Wiew Options ‘Window Help

D |87 m | W | @

STEP 7 Wizard: "New Project”

I Which blocks do you want to add?

ezt Block Mame | Symholic Name

OB1 Cycle Execution

[ oB1o Time of Day Interrupt 0
[ oB11 Time of Day Interrugt 1
[Jop12 Time of Day Interrupt 2
[ oB13 Time of Day Interrupt 3

I~ Select Al Hellp on 0B |

Language for Selected Blocks

eIl  FED

I Creste with zource files Previgws» |
= Back | Mext = I Finish Cancel | Help |

Press F1 tn ek Heln, [ PSPy [ [

Hinh 3.4: Chon ngon ngir LAD cho Project.
Chon OB1 va LAD /nh4p vio next
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) SIMATIC Manager
File PLC ‘iew Options ‘Window Help

DS 2@ 7 @\

STEP 7 Wizard: “New Project™

:v} What do you want to call your project?

Project narme;

Ivan wink|
Exizting projects:

do an tot nghiep
S7_Prod

Check your new project in the preview.

Click "Finish" to create the project with the displayed
structure.

Preview:== |
= Back [t = | Finish I Cancel | Help |

Press F1 to get Help. [

[PLCSIM{MPT) [

Y |
Hinh 3.5: Dat tén cho mdt Project mai.

Chon finish

&f SIMATIC Manager - van vinh

File Edit Insert PLC ‘Wiew Options ‘Window Help

O 8%+ 4 e b2 % % i & |[<NoFiter>

B3y
i

“ van vinh -- C:\Program Files\Siemens\Step/\s7projivan_vinh | |
=-£28 van vinh ]
=-Fl SIMATIC 300 Station
= [ cruatam)
[=-{z7] 57 Program(1)
{E] Sources

-7 @ BEMm

Press F1 to get Help, [

[PLCSIM{MPT) [

Hinh 3.6: Man hinh soan thao.
Chon OBI d¢ viét chuong trinh

A
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THIET LAP MAY TINH

& SIMATIC Manager - 1232
File Edit Insert PLC View Window Help

D (5P | & 2R Customize... Ctrl+ Alt+E
3132-- e o | Access Protection »
Change Log >
5 B 1222
SR %MMIC 3001) Text Libraries »
= CPU 3152DP ;. :
& 7 Program(1) Language for Display Devices...
() Sources Manage Multilingual Texts »
(€ Blocks
Rewire...

Run-Time Properties...

Compare Blocks...

Reference Data >
Define Global Data

Configure Network

Simulate Modules

Configure Process Diagnostics

0s »
OS Import...

CAx Data »
Set PG/PC Interface...

Hinh 3.7: Chon ché d6 thiét 1ap cho may tinh.
An options chon set PG/PC Interface

Set PG/PC Interface [El

Aocess Path | LLOP |

Access Paoint of the Application:

[Standard for STER 7]

Interface Parameter Assignment Used:
| PLCSIM{MPI) Properties...

PLCSIM{IS)
PLCSIM(Local)
PLCSIMMPI) - Copy...
B PLCSIMPROFIEUS) 3
¢ | >

[

Delete

[&zsigning Farameters for a wirtual dummy
device that iz zimulated by PLCSIM for an
Pl netwark. ]

Interfaces

Add/Remove: [ Select... ]

[ Cancel H Help ]

Hinh 3.8: Chon két ndi giao dién cho PLC.
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Chon PLCSim(MPI)
Kich OK

Kich vao biéu twong Simulator on/off

1 S7-PLOSIMA
Fie Edt Wiew Insert PLC Execute Tools ‘Window Help

A

D@ @S pcowwey  +| 0 =2 BEHN
BEEIZEa 8AafF
I 0
L 8

Press FL bo get Help. |Defau|t: MPI=2 DP=2 Local=2 IP=192.168.0,1 150=08-00-12-34-56-78

Hinh 3.9: Tao chuong trinh PLCSim.
Chon cac bits IB , QB

£ S7-PLCSIMY
File Edit Wew Insert PLC Execute Tools Window Help

Dﬁﬂ@IPLESM[MPn v||étﬁ|%m-w|l€?
E@EEEEEEEE
BJg&| o+ o

Press F1 to get Help, Default; MPI=2 DP=2 Local=2 IP=192.168.

Hinh 3.10: Goi cac bit cia PLCSim.
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3.2. VIET CHUONG TRINH DPIEU KHIEN
3.2.1. M hinh hé thong trén héa chat

DONG £ TRON

CAMBEN 3

CAMBIEN 2

CAMBIEN 1

Hinh 3.11: M6 hinh hé thdng tron hoa cht.
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+ nhén 10.0 (Start) khoi dong hé théng 10.0 md 10.1 dong dong thoi tiép diém
MO.0 m¢ duy tri trang thai mé cho 10.0.

+ nhén 10.2 (cam bién Van 1) 1am chay dong co bom héa chit 1(Q0.2) m&
DPong co bom hoa chit 1 hoat dong khi d6 timer T1 bat dau dém trong 5s.

Khi timer T1 chay hét 5s dong co bom héa chat 1 (Q0.2) dimg va Reset.

+ nhan 10.3 (cam bién Van 2) 1am chay dong co bom héa chat 2(Q0.3) md
Pong co bom hoa chit 2 hoat dong khi d6 timer T2 bat dau dém trong 5s.

Khi timer T2 chay hét 5s dong co bom héa chét 2 (Q0.2) dimg va Reset.

+ nhan 10.4 (cam bién Van 3) lam chay dong co bom héa chat 3(Q0.4) mo
Pong co bom hoa chit 3 hoat dong khi d6 timer T3 bat dau dém trong 5s.

Khi timer T3 chay hét 5s dong co bom héa chét 3 (Q0.4) dimg va Reset

Pong thoi chay dong co tron (Q0.0). (Q0.0) mé, timer T4 hoat dong, bat dau
dém trong 5s.

+ sau khi timer T4 chay hét 5s dong co tron (Q0.0) dimg va reset, dong thoi
dong co van xa (Q0.1) hoat dong, (Q0.1) md 1am timer T5 hoat dong va bat dau
dém trong 15s.

Sau khi timer T5 chay hét 15s dong co (Q0.1) ding va reset tai tiép diém nhé
MO.0 Set, hé théng quay lai trang thai ban dau.

+ nhan 10.1 (Stop) hé théng dimg hoat dong.

32



3.2.2. Viét chwong trinh.

OBl : "Main Program Sweep (Cycle)"

Conment.:

Network 1: Title:

khoi dong he thong

In.0 I0.1 MO.0

| | /1

A
L

Hetwork 2 : Title:

wo van 1 lam dong co chay trong bs

Mo.o In.z Qo. 2

A

[

T1
5_00T

SETHEE IV BI-...

.k BCD ...
Network 3 : Title:
dong co chay sau Sz dung
11 Q0.
| | fot |
| 0 —
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Network 4 : Title:

wo wan £ lam dong co chay trong bs
Mo.0 In.3 oz
| | | | £ |
[ 11 L ]
TZ
5007
8 o
SETH#EE TV BI...
.—k BCD ...

Network §: Title:

dong co chay sau 55 dung

T2 Q0.3

| | ot |
| | R

Network & : Title:

wo vah 3 lam chay dong co trohg Ss

SRTESE TV BIF...

.k BCD ...
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Network 7: Title:

dong co chay sau 5=, chay dong co tron
dohg co tron chay trong Ss

T3 Q0.4
| | ol
| | )
go.n
iy
|
Td
5 00T
g -

SETHRE TV BI

.—R BCD ...

Network &: Title:

dong co tron chay sauw §=, chay dong co wan xa
dong co wan xa chay trong l5s xa het

T4 no.o
| | ol
11 {1
no.1
F
{
TE
5 00T
g N

BETHICS TV BI ...

.-k BCD ...




Network 9: Title:

dong co vah xa chay sau 15s dung, he thong gquay lai trang thau ban dau

atvork 10ERAATS

nhan stop dung he thong

3.3. M6 phéng chwong trinh PLC
Chuong trinh sau khi soan thao xong can phai dugc truyén xubéng CPU.
Pé lam duoc diéu nay ta can Down load chuong trinh xuong CPU.ta kich vao

biéu tuong

Yiew  Options  Wine

gig = E

Trén thanh cong cu. Chu ¥ khi nap chuwong trinh ta can phai dit CPU ¢ trang thai
STOP hoac dat CPU ¢ trang thai RUN-P.
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% LAD/STLIFBD

- [0B1 -- "Cycle Execution™ --

do an van xa\SIMATIC 300 Station\C... [- [0
i8 Fil= Edit Insert PLC Debug Wiew ©Options ‘Window Help
OF32H & ¢ 2R |6t [|a

2z g [ 1< > O E | B2 [{F 4 O B L, 2 | N2

Contents 0f: 'EnvirommentiInterface
@ Interface ENarre
& TEMF
=
el
0OEl : Main Program Sweep (Cyocle)” g
Conmment : |
Network 1 : Titcle:
khoi dong he tlhong |
Io.o Io.1l HMO. 0
| | | #1 P ]
1T 1.1 K 1
MO.0O
| |
1T
e
e [ >
Press F1 bo get Help. = | 2 [offline labs < 5.2 | él

i §7-PLCSIMY

Fle Edit Yiew Insert PLC Execute Tools Window Help

DEES IF‘LESIM[HPI] v|| SRR BEE N
IEE et

B ¥ RUN-P i |Eit3 -
=EENFH”“ 7E54 1210

Press F1 to get Help,

NIE

Default: MPI=2 DP=2 Lacal=2 IP=

Hinh 3.12: M6 phong khéi dong hé thong.
Chon CPU nhén vao RUN-P chay chuong trinh

Kich vao IB nhén bits s6 0 (10.0) mé, khoi dong hé thong
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i LADISTLIFBD - [0B1 -- "Cycle Execution” -- do an van xa\SIMATIC 300 Station\C... [= |[O0][%]
{9 Fil= Edit Insert PLC Debug Wiew ©Opkions Window Help

D= W& $ BRo o6
g | 1<y ORI E4FH O L 11|82

Contents O0f: 'EnvironmenthInterface'
@ Interface ENa:ma

4 TEMP

=

o~
Network 2 : Title: B
wo wvan 1 lam dong oo chay trong &=
MO_O In.& Qo_z
| | | | i |
1T 1T Lk
T1
5_0DT
= o
SETHES TV BI—...
.- —R BCD [—. ..
-
< ) >
Press F1 to get Help. | 2 |offline lAbs 5.2 | ‘él

1 S7-PLCSIMT
File Edit Yiew Imsert PLC Execute Tools ‘Window Help

O @ S rcsimvmen R RER N
EERGAEEA aEE
B 0

-l =e 0o C)0)X) = o -] X

W RUN-P i g 0 [Bits v

i 65 4 3 2 10
B0 soe s

~«..‘_I*(

Press F1 to get Help, |DEFau|t MPI=zZ DP=Z Local=z IP=

Hinh 3.13: M6 phong khéi dong cam bién van 1.
Chon IB nhan bits s6 2 cam bién van 1 (10.2) m¢ 1am chay dong co bom héa
chét 1(Q0.2) ¢ bang QB xuat hién bits s6 2
Bits s6 0 (10.0) & IB van dugc luu lai.
DPong co bom hoa chit 1(Q0.2) chay trong 5s.
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{ERLAD/STLIFBD - [0B1 -- "Cycle Execution” -- do an van xa\SIMATIC 300 Station\C... [= |[B)[X]
-

i} File Edit Insert PLC Debug View Options ‘Window Help — & x
ODeEaEd & g o
25 G O|E k?
Contents 0f: 'Environment'Interface'’
+ @ Interface Hame
& TENp
a
Network 3 : Title: &
dong co chay sau Es dung
Tl Qo.z
| {}—
A/
S im| 2
Press F1 ko get Help. @ 2 |offline fbs < 5,2
] S7-PLCSIM1 A=
File Edit Wew Insert PLC Execute Tools BUGGERES Help
']
@ G |[rcsmmey v BEE N
2 R e s A = B = T
BB et

] S 3= O s 3= R S 3

% RUNF B 0 e v

7TEH 4 3210
TN Y I I R

| STOP MRES

ClsT0P

W

Default: MPI=2 DP=2Z Local=2 IP=

Press F1 ko gef Help,

Hinh 3.14: M6 phong dong co bom hoa chat 1 dimng.

DPong co bom hoa chit 1 (Q0.2) sau khi chay hét 5s dong co bom hoa chit 1
(Q0.2) dimg. Ta thay ¢ bang QB khong con xuat hién bits s6 2 nita.
Bits s6 0 (10.0) ¢ IB van duoc luu lai.
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i3 Fil= Edit Insert PLC Debug Wiew Options wWindow Help - &8

D= o~ | & & || o
el OB e k2

Contents 0f: 'Enviromnment'Interface'
+ @ Inter face ENa:re

4= TEMP

=

Netymork 4 - Title: ﬁ
mo warn £ lam dong co chay trong 5=
MO.0 Io.3 Qo. 3 B
Tz
. s_0DT o
SETESS TV EIl...-
.. —n EBCD [—. ..
=) s
Press F1 to get Help. E@ 2 |offline abs < 5.2
oY §7.PLCSIMT A=13
File Edit YWiew Insert PLC Execute Tools ‘Window Help
"&
D& S |rcsmmey BER N

FRE@Eg&88 330
BIAE oot =0

|

ojeeu - x| =e o[-0/ s o[- X

b

Press F1 to gek Help, Default; MPI=2 DP=Z Local=z2 IP=

Hinh 3.15: Md phong khoi dong cam bién van 2.
Chon IB nhan bits s6 3 cam bién van 2 (10.3) m¢d 1am chay dong co bom héa
chét 2(Q0.3) ¢ bang QB xuét hién bits s 3.
Bits s6 0 (10.0) ¢ IB véan duoc luu lai.
Bits s6 2 (10.2) ¢ IB van duoc luu lai.

DPong co bom hoa chit 2(Q0.3) chay trong 5s.
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ERLADISTLIFBD - [0B1 -- "Cycle Execution” -- do an van xa\SIMATIC 300 StationiC... [2][B)X]
{3} File Edit Insert PLC Debug View Options window Help - a8 x
TN TR 1
g [ 1< | OR|EFH-OFL 2|82
Contents 0f: 'Enwvironment’ Interface'
@I Interface Name
43 TEMP
j= |
Network 5 : Title: 2
dong co chay sau 5= dung
Tz Qo3
| | {2} —
]
£ ||||] >
Press F1 to get Help, | D |affline labs <52 | 4

1 S7-PLCSIMI

File Edit ‘“ew Insert PLC Execute Tools ‘Window Help

D@ EQ rosmmey  +| 0 R BB
AP

LR 0w

AESE Y YAE S

[

0B 0 |Bis

fEB 4 327110

Press F1 ta get Help,

B

[

Default: MPI=2 DP=2 Local=2 IP=

xl‘

Hinh 3.16: M6 phong dong co bom hoa chét 2 dimg.

Pong co bom hoa chat 2 (Q0.3) sau khi chay hét 5s, dong co bom hoa chat 2

(Q0.3) ding. Ta thiy ¢ bang QB khéng con xuat hién bits s6 3 nita.

Bits s6 0 (10.0) ¢ IB van duoc luu lai.
Bits s6 2 (10.2) & IB van duoc luu lai.
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iE4 | ADJSTLIFBD. - [OB1| -- "Cycle Execution” - do an van xa\SIMATIC 300 Station)C... [= |[B]B<
i3 Fil= Edit Insert FLC Debug Wiew Options ‘window Help - 8 X

D=l & i | =
Eg i OE e n?

Contents 0f: 'Environment)Interface'
+ @ Interface EN-EITI!

& TEMD

=

.
Hetwork 6 @ Title: B
mo warn ¥ lam dong oo chay trong 5=
MO0 Io.4 Q0.4
| | | | {0 |
LI 1T W 1
T3 B
5_00T
g )
SETHES — TV EI[...
- R ECD ...
bl
| 4l
Press F1 to get Help. =) 2 |offline Abs < 5.2
==

0 §7-PLCSIMY M=
File Edit ‘Yiew Insert PLC Execute Tools Window Help

O @ & & |resmmpy - == 2
2 3 ] = o = PV 13
B Q2| oo+ | 0

52

mepus - (5] =p o C]0)K) =es e (- [0

v RUN-P

mEE [ STOP MRES )

v

Press F1 ko get Help, Default; MPI=2 DP=2 Lacal=2 IP=

Hinh 3.17: M6 phong khéi dong cam bién van 3.

Chon IB nhén bits s 4 cam bién van 3 (10.4) mé, 1am chay dong co bom héa
chét 3 (Q0.4) & bang QB xuét hién bits s6 4.

Bits s6 0 (10.0) ¢ IB van duoc luu lai.

Bits s6 2 (10.2) ¢ IB véan duoc luu lai.

Bits s6 3 (10.3) ¢ IB van duoc luu lai.
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DPong co bom héa chit 3 (Q0.4) chay trong 5s.

HRILADISTLIFBD - [0B1 -- "Cycle Execution” -- do an van xa\SIMATIC 300 Station)C... [}

i File Edit Insert PLC Debug View Options ‘Window Help - 8 x
O 5 3 d & i || =
25 6 1| [ hZ
Contents 0f: 'EnwvironmenthInterface'
+ @ Inter face ENa:re
& TEMP
=

Netwwork 7 : Titcle: 2
dong co chay sau 5=, chay dong co tron
dong co tron chay trong 5=
T= Qo._ 2
| 1 {
10 { B 3—
Qo_o
{0 |
Lo 1
T4 TN
5_0DT
= o=
SETHE#SS | TV EI[—-..
- - R ECD —. ..
P
= | r
Press F1 ko get Help. @ = |offline Abs = 5.2
=3

0 S7-PLCSINT - BX
File Edit Wiew Insert PLC Execute Tools Window Help

D& S rcommey  + BER N

2 R e i i = ' = P 1

BIAE oot e

Press F1 to get Help, Default: MPI=2 DP=2 Local=z2 IP=

Hinh 3.18: M6 phong dong co bom hoa chit 3 dimg, khai dong dong co tron.
bong co bom hoa chét 3 (Q0.4) sau khi chay hét 5s, dong co bom hoa chét 3
(Q0.4) dimg. Ta thay ¢ bang QB khong con xuat hién bits s6 4 nita. Dong thoi
dong co tron (Q0.0) chay ta thdy & QB xuét hién bits sd 0.

Bits s6 0 (10.0) ¢ IB véan duoc luu lai.
Bits s6 2 (10.2) ¢ IB van duoc luu lai

43



Bits s6 3 (10.3) ¢ IB van duoc luu lai.
Bits s6 4 (10.4) ¢ IB van duoc luu lai.

bong co tron (Q0.0) chay trong Ss.

B LAD/STL/FBD - [0B1 -- "Cycle Execution” - do an van xa\SIMATIC 300 StationiC... [} 1E3
{3} Fil= Edit Insert PLC Debug Wiew Ophions Window Help - a x

D=sEH S g || =
B b O R e K2

Contents 0f: 'EnwvironmenthInterface'
+ @ Interface ENBITE

i@ TEMD

=

o~
Network & :- Ticle: b
dong co tron chay sau E=, chay dong co wan xa
dong co wan xa chay trong lEsxa het
T4 Qo0
[ | {r}—]
Qo1
{0 |
W
TE
5_00T
= o
SETHLIES TV EI...
.. R BCD—...
v
]| =
Press F1 to get Help. (o 2 |offline fbs = 5.2

B)X]

1 S7-PLCSIMT A
File Edit ‘iew Insert PLC Execute Tools BUGERES Help

0@ EQ |pcsmme;  + BER N

1 e v - o = Y

QIR ni

5

G ) =0 o [£)0)5) [Rmanl I

aF
Clop v RUN-P

[

Cloc [ RUN

B s

MRES

b

Press F1 to get Help, Default: MPI=2 DP=2 Local=2 IP=

Hinh 3.19: M6 phong dong co tron ding, khoi dong dong co van xa.
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Pong co tron (Q0.0) sau khi chay hét 5s, dong co tron (Q0.0) dimg. Ta thiy &
bang QB khong con xuét hién bits sd 0 nira. Pong thoi dong co van xa (Q0.1)
chay ta thdy & QB xuét hién bits sb 1.

Bits s6 0 (10.0) ¢ IB van duoc luu lai.

Bits s6 2 (10.2) ¢ IB van duoc luu lai

Bits s6 3 (10.3) ¢ IB véan duoc luu lai.

Bits s6 4 (10.4) ¢ IB van duoc luu lai.

bong co tron (Q0.0) chay trong 15s.

H# LAD/STLIFBD - [0B1 -- "Cycle Execution” -- do an van xa\SIMATIC 300 Station\C... [= |[B][X]
{F File Edit Insert PLC Debug Wiew Options ‘Window Help - 8 X

hEeEd & g1 o
=g i OE e ?

Contents 0f: 'Enwiromment'Inhterface'
+ @ Interface Name

& TEMP

=]

Hetwork 9 : Title: 5
dong co wvan xa chay sau 155 dung, he thong cquay lai trang thai ban dan
TE ool
| | !
1T {n}—
MO_0
{=—

h
< >
Press F1 to get Help. ) 2 |offline Abs £ 5.2

-
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F S 7-PLCSIMI

File Edit Wiew Insert PLC Execute Tools  Window Help
D& @S rcsimmer R RE R R
BRATEa8aa daEd
BB noi
5

[GB 0 |Bis
ERUN

FES 4 F 2110

b
Press F1 to get Help, Default: MPI=2 DP=2 Local=2 IP= -

Hinh 3.20: M6 phong dong co van xa dung.
Pong co van xa (Q0.1) sau khi chay hét 15s, dong co van xa (Q0.1) dung. Ta
thiy & bang QB khong con xuat hién bits s6 1 nita.
Bits s6 0 (10.0) ¢ IB van duoc luu lai.
Bits s6 2 (10.2) ¢ IB van duoc luu lai
Bits s6 3 (10.3) ¢ IB van duoc luu lai.
Bits s6 4 (10.4) ¢ IB van dugc luu lai.
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ERLAD/STLIFBD - [0B1 -- "Cycle Execution” - do an van xa\SIMATIC 300 StationC.... [= |[B)X]
=

{F File Edit Insert PLC Debug Yiew Options Window  Help - a8 x
el & B
25 6 OE k?
Contents 0f: 'Enwironment’Interface'’
+ @ Interfacs Hame
i TEMD
i =

............ -
Network 10]: Ticle: 1
nhan stop dung he thong
MO.0 I0.1 MO0
|} |} {2}—
M4
2 jm] k4
Press F1 ko get Help. @ 2 offline Abs < 5.2
£ZS7-PLCSIMY BA=1E3
File Edit Miew Insert PLC Execute Tools Window  Help
O = & S |rcsivmeny M =R K2
3 T e e = B = P B
B T=0

[

oeed L [SX| =e o [C)0/X) [=les o[- [5]X]

[ RUM 7 B

5
EE'T"SF. | STOP wmres|§ T T

W

Press F1 ko get Help, Default: MPI=2 DP=Z Local=z2 IP=

Hinh 3.21: M6 phéng hé thong dimg hoat dong.
Kich vao IB nhén bits s6 1(10.1) lam hé théng ngimg hoat dong
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KET LUAN

Sau thoi gian tim hiéu nghién cru do an tot nghiép, dén nay dé tai da duoc
hoan thanh nhu du kién tuy chua hin & dang quy mé 16n nhung phan nao da thé
hién duoc y mudn cia nguoi thuc hién 1a van dung nhiing kién thtrc da hoc sau
nhitg nam thang ngdi dudi ghé nha truong. Pong thoi thé hién sy tan tAm
huéng dan truyén dat kién thirc ctia quy thay co trong nha truong va dic biét 1a
thay Thac s§ Nguyén Trong Thing di hudng dan tan tinh trong thoi gian qua dé
gitip em hoan thanh d6 an tot nghiép nay.

Vi thoi gian c6 han nén dé tai khong thé tranh khoi nhiing thiéu x6t kinh

mong dugc su gop y cua cac thay co va cac ban sinh vién quan tam.
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