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LOI NOI PAU

Tu dong trong san xuét 13 viée st dung cac thiét bi dién tir va diéu khién béng may
tinh dé didu khién, kiém soat cac quy trinh trong san xut. Myc dich cua tu dong hoa 1a
dé tang hiéu qua va do tin cay. Ty dong trong san xuat ngay cang thay thé cho sirc lao
dong ctia con ngudi mdt cach hi¢u qua.

Hé thdng lip rap but bi tur dong giup cac nha may san xuat but bi ndng cao ning suat
va chit lugng san pham, ha gia thanh ciia san pham va con c6 kha nang linh hoat cao,

dap tmg duoc nhimg thay doi nhanh chéng cua thi trudng.

Do d6 Nhom di dé xuét thuc hién dé tai “NGHIEN CUU THIET KE, CHE TAO
HE THONG LAP RAP BUT BI”, dudi sy hudng dan cua ThS. Nguyén Vin Tuén,
giang vién khoa Co Khi- Co dién tir, ching em d3 nghién ctru, khéo sat vé cac hé thong
lap rap buat bi tu dong da va dang duoc ing dung, sau d6 lwa chon hé théng phu hop dé
thiét ké va ché tao. Qua trinh thiét ké, ché tao co khi va qua trinh thiét ké hé théng diéu

khién duoc tién hanh dong thoi. Dé tai duoc chia 1am 3 chwong cu thé nhu sau:

Chuong 1: Gi6i thiéu chung.
Chuong 2: Nghién ciru thiét ké két cau co cau co khi.
Chuong 3: Thiét ké hé thong diéu khién.

Két lun.

Sau thoi gian thyc hién, dé tai da hoan thanh va da dat dugc nhiing két qua nhét
dinh. Thay mit nhom nghién ciru em xin chan thanh cdm on sy gitip d& ctia ThS. Nguyén
Vin Tuan va Lanh dao Khoa Co khi — Co dién tir da ludn tao diéu kién dé nhoém nghién

ctru hoan thanh dé tai theo nhu muc ti€u de ra.

Trudéng Nhom nghién ctru

D Thi Hong Hanh
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CHUONG 1: GIOI THIEU CHUNG

1. Hé thong san xuit tu dong
1.1.1. Khai niém, diic diém ciia h¢ thong san xuit tu dong
1.1.1.1. Khéi niém sdan xudt tw dong
Tw dong héa (automation) 13 tng dung cong nghé tién tién vao qua trinh san
xuét cong nghiép nham chuyén hau hét hodc toan bd hoat dong san Xuat ctia con nguoi

sang hoat dong san xuit bang may moc tu dong.

1.1.1.2. Bgc diém hé théng san xudt tu dong

La hé thong thiét bi san xuit mot hay nhiéu loai san pham nhat dinh véi sé luong
16n.

Hé thdng thiét bi ty dong thuc hién cac nhiém vu gia cong theo quy trinh cong nghé
da dinh, chi can nguoi theo doi va kiém tra.

Nguyén liéu hay cac thanh phan s& 1an lugt doi chd theo nhip san xuét tir vi tri gia

cong nay dén vi tri gia cong khac theo mot co cdu chuyén dong nao do. [1]

T

Hinh 1.1. Hé thong san xudt ti ddng ciia nha mdy 6 t6 THACO.

1.1.1.3. Sy can thiétphdi co ty dong hoa
Viéc can phai tu dong héa qua trinh san xuat do cac yéu td sau:

- Nang cao nang suat



10

- Chi phi nhan cong cao

- Sy thiéu lao dong

- Xu huéng dich chuyén ctia lao dong vé thanh phan dich vu

- Su an toan

- Gid nguyén vat li€u cao

- Néng cao chét lwong san pham

- Rut ngan thoi gian san xuét

- Gidm bat phoi li¢u dy triv

- Ty dong hod nha may san xuét s& c6 mot wu thé canh tranh quan trong

- Sy ra doi va phat trién cia hé thong tw dong hoéa trong cac nganh san xuit dem lai
nhiéu két qua va tuong lai tot dep. Gio day, mdi ngdy tréi qua thé gidi s& lai c6 thém
nhiéu san phdm chit luong cao. Nganh cong nghiép san xuit duoc thiét 1ap hé thong
tw dong da giup nang cao trinh d6 ky thuat ctia nhiéu k¥ su hon. Cing véi d6 viée sir
dung robot vao quy trinh san xudt con giup tiét kiém thoi gian dé thuc ddy thém nhiéu
hoat dong ciia doanh nghiép. Dic biét, khong giéng nhu diéu moi ngudi hay nghe dén
1a “robot dang chiém hitu con ngudi”, nhirng hé thdng nay chi dang hd trg mot phan
trong quy trinh san xuit cta ching ta.

1.1.2. Quy trinh ciia mdt hé thong san xuét tw dong

Cé.p . ~ < . 4 A3
phoi “ Gia cong ‘ Lap rap ‘ Dong goi

i

Phan phéi | € | Luu kho

Hinh 1.2. Quy trinh ciia mot hé thong san xudt t dong.
Cép phdi: Cép phdi 1a quy trinh chuyén phéi tir 6 chira sang mang dan phoi, hoic
chuyén phai tir cac b phan khac dén vi tri can gia cong. Py 14 cong doan dau tién
va rat quan trong trong hé thong san xuat.
Gia cong: toan b thao tac tay hay dung may moc, cong nghé ciing nhu sur dung cac

do1 véi cude song ciia con nguoi.
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Lip rap: 1a mot quy trinh san xuat chia viéc san xuat hang hoa thanh cac budc theo
mdt trinh ty dugc xac dinh tir trude. Dy chuyén lap rap 1a phuong nguyén 1y vat 1y
dé tao ra dugc mot thanh phém c6 do chinh xac cao, img dung tbt phap duogc st
dung phd bién nhit trong viéc san xut hang loat cic san pham.
Pong goi: 1a hoat dong dong goi khi hiéu rd dic tinh cua loai hang héa ciing nhu
diéu kién ty nhién ma né phai chiu trong qua trinh van chuyén, vira dam bao cho sy
an toan cta hang héa nhung van dam bao hiéu qua kinh té cao nhat.
Lwu kho: 1d mot cach hop 1y dé luu trir cach mat hang trong mot thoi gian ngan
hodc dé luu trir cac mat hang trong khi ¢6 du tinh chuyén sang mot noi khac.
Phan phdi: 1a mot tién trinh cung cip san pham, dich vu dén tay ngudi tiéu dung
hodc ngudi str dung cudi cing thong qua cac bude trude nd. [2]

2. Hé théng lip rap tu dong

1.2.1. Khi niém vé hé thong lip rap tw dong

1.2.1.1. Khai niém
Lép rap tu dong nghia la st dung cac thiét bi co khi hod va tu dong hoa dé thuc

hién nhiing chirc nang khac nhau trong dy chuyén lap rdp cum chi tiét hay mot san

pham hoan chinh.

1.2.1.2. Nguyén tdc irng dung trong thiét ké san pham

- Giam sb luong khau 1p rap

- Str dung két ciu t6 hop

- Giam modi ghép ren can thiét

- Giam sy can thiét phai xt Iy dong thoi nhiéu linh kién

- Han ché s6 phuong lip rap can thiét

- Doi hoi linh kién c6 chit luong tdt

- Str dung céac cum cap phoi

1.2.2. Sy phat trién ciia h¢ thong lip rap tu dong

Mot trong nhiing tré ngai trong lap rap ty dong 1a di c6 nhiéu phwong phap lap
rép truyén théng mo ta & trén dugc phét trién khi ma con nguoi 1a phuong tién duy nhét
[2] Tai liéu tham khao.

dé 14p rap mot san pham. Nhiu phuong phap kep chit co khi thuong dung trong

cong nghiép ngay nay yéu cau phai c6 nhitng kha ning cam nhén va hoat dong nhu con
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nguoi. Vidy, chung ta hdy xem xét vi¢c st dung mot dinh vit, mot vong dém va mot dai
¢ dé siét chat hai miéng kim loai trén phan lap rap vé may. Thao tac kiéu niy thuong
dugc lam bang tay trong mot té bao lap rap hodc diy chuyén lap réap.

Viéc lp cac phan tir trén va viéc vin bang tay c6 thé dé dang thuc hién bang tay,
vi con ngudi 1a mot cai may cuc ky khéo 1éo va thong minh. Tuy nhién néu viéc nay ma
tu dong ho4 thi that khong don gian chut nao. Cai khé nhat 1a cho dinh ¢ vao 16 ghép
hai phan tir, ma d6i khi cac 16 trén mdi phan tir chua chac da tring nhau. Khi lip bang
tay nguoi lap c6 thé trong thdy dwoc va canh lai vi tri cho khép, con khi lip bang may
thi viéc nay khong thé 1am dugc. Kho khian nita 1a sau khi lip dugc dinh vit vao 15 roi
thi phai lip vong dém va dai dc.

Ngudi tho mot tay giir dinh dc, mot tay giir con tan xoay nhe cho con tan an khép
véi dinh dc. Con dbi véi may tu dong thi viéc nay rat kho thuc hién. Viée vin chat ren
1a viéc cudi cung thi may c6 thé 1am viéc khong kho khin gi. Chinh vi nhitng khé khin
trén khau lip rap cac mdi lip ren 1a kho tu dong hoa nhat. Khau nay thudng phai ding
dén con nguoi dé lép so b trude sau d6 may s€ thuc hién viéc kep chat. Gia cao cia lao
dong chan tay din dén phai viéc tim kiém céac cong nghé thich hop va thiét ké cac thiét

bi tu dong lap rap hoan héo.

3. Hé théng Lidp rap but bi tw dong
1.3.1. Gi6i thiéu chung vé cudc thi Canon Chie-Tech.

Cudc thi “Cong ngh¢ tri tué Canon Chie-Tech” 1a mdt cude thi ché tao thiét bi tu
dong. Chie (trong tiéng Nhat) 1a tri tué va Tech (viét tit cta tir Technology trong tiéng
Anh) 13 cong nghé. Chie-Tech dugc dung dé nodi dén viéc van dung tri tué va cong nghé
dé tao ra nhitng thiét bi mang tinh chat d6i mai, dot pha nhim néng cao chat luong va
hiéu qua san xuat véi chi phi tiét kiém.

Cugc thi “Cong ngh¢ tri tu¢ Canon Chie-Tech” danh cho doi tuong la sinh vién dang
theo hoc tai cac truong dai hoc, cao déng, hoc vién trén khép mién Béc va huoéng toi
muc dich nang cao k¥ ning ctia cac em trong viéc nghién ctru, sang tao, phat trién, ché
tao san pham tu dong gan vai thuc té san xudt cua doanh nghiép. Ngoai ra, tham gia
cudc thi sinh vién con ¢6 co hoi giao luu véi cac ki su, chuyén gia gioi trong linh vuc

k¥ thuat cong nghiép; dugc trao ddi hoc hoi dé hoan thién k¥ nang nghé nghiép.
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Véi sy thanh cong cua cude thi Cong ngh¢ tri tu¢ Canon Chie-Tech- 2019, Cong ty
TNHH Canon Viét Nam tiép tuc phdi hop t6 chirc chuwong trinh Khéi dong cudc thi
“Cong nghé tri tu¢ Canon Chie-Tech” nam 2020. DPén véi cude thi nam 2020, cac doi
thi s€ tham gia thiét ké, ché tao san phém tu dong theo yéu cau dé bai ma Ban t chirc

dua ra. Chii d& nam nay 13: "Ché tao thiét bi ty dong lap rap but bi mau"

Hinh 1.3. Ban to chirc thao ludn ra de, the Ié va cach cham diém cho cudc thi.

Ban t6 chirc s& dua ra 4 khay phu kién riéng biét bao gdm rudt but mau xanh, do;
16 x0; v6 but; nit bAm mau xanh, do.
Céac doi can ché tao thiét bi co thé tu dong tach, léy cac phu kién va lép rap lién tuc thanh
10 chiéc but bi hoan chinh, wu tién céac thiét bi c6 thé tach va lép rap theo mau riéng biét;
c6 thé 1ay phu kién ngiu nhién tir khay ma khong phai sap dat theo hudng ¢ dinh tir
trudce.

Tiéu chi danh gia san pham dya trén tinh méi, sang tao, doc dao; ¢ do bén, chinh
X4c cao, thao tac dé dang; van hanh tron tru, tao san phém hoan chinh theo yéu cau; nho

gon, chi phi thap.
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Hinh 1.4. Pé thi ciia cuéc thi “Cong nghé tri tué¢ Canon Chie-Tech 2020

- Cudc thi “Cong ngh¢ tri tué¢ Canon Chie-Tech 2020 da nhan dugc sy quan tdm
cua rit nhiéu céac ban sinh vién ky thudt yéu thich sang tao, ché tao va sb luong doi
thi ding ky tham gia da ting rd rét so voi ndm dau tién. Vi chi dé ché tao thiét bi
1ap rap but bi, dd c6 46 doi tham gia dang ky va trai qua cic vong bao cio so bo,
vong hoan thién, Ho1 d@)ng ban ¢ van cua cudc thi di chon ra 27 doi xuét sic nhat
tham du vong chung két va trién lam.

1.3.2. Muc dich
O hinh thuc lip rap bang tay, do ngudi cong nhén tryuc tiép lip rap timg bo phan,

ning suat thip, chat luong khong cao.

Hinh 1.5: Ldp rdp bit thii cong.
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Muc dich 4p dung tyr dong héa: dé tang ning suat, ting chat luong san pham, giam
khéi lwong cong viée cho cong nhan phai c6 mot day chuyén lap rap linh hoat dép tng

nhu cau, do d6 Nhém d nghién ctru thiét ké va ché tao hé thong lap rap bt bi ty dong.
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CHUONG 2: NGHIEN CUU THIET KE KET CAU CO KHi

2.1. Nghién ctru Ira chon phwong 4n thiét ké

X4 hoi ngdy cang phat trién thi gido duc cang dugc quan tim, gido duc virng thi kinh
t& m&i manh va x3 hoi méi phat trién. Do do, vin dé gido duc luon duge dat Ién hang
dau. Chinh vi vdy ma nhiéu nim gan day dung cu hoc tap (thudc ké, but bi, gidy tap...)
cho hoc sinh, sinh vién rat da dang va dugc ban rong khép trén ca nuodc tao diéu kién
thudn loi cho nguoi tiéu dung trong viéc chon lya. Pa dang ca vé mau mi 13n chét lugng,
mot trong nhimg san pham dugc quan tim d6 1a bat bi, hau hét moi nguoi déu str dung
né tr hoc sinh tiéu hoc, dén sinh vién dai hoc, tir nguoitré em dén nguoi nguoi gia, voi
su phat trién dan tri nhu hién nay ngudi ngudi nha nha déu sir dung, noi chung né rat
can thiét cho ching ta.

- Hau hét cac cong ty bt bi trong nudc hién nay thyc hién cong doan lap rap 1a
bang diy chuyén nhung lai rat tbn chi phi khi lap dit tai cac nha may.

- Dé giam chi phi ldp dat cac diy chuyén lap rap bat bi nhém da nghi ra ¥ tudng
1am ra mot may lip rap but bi ty dong véi khoi luong va chi phi duoc giam thiéu tdi da
Thuat ngit 1ap rap tu dong nghia 1a sir dung céac thiét bi co khi hoa va ty dong hoa dé
thuc hién nhitng chirc ning khac nhau trong ddy chuyén. D3 c6 nhiéu thanh tyu dat duoc
vé linh vyc lap rap ty dong trong nhiing nim gan day.

2.1.1. Cac phwong phap lip rap but bi
2.1.1.1 Phwong phap thu cong.

La phuong phéap dung tay dé 1ap rap. Mbi cong doan déu c6 mot cong nhan dimg
tai d6, sau khi phan tich mot ciy but ¢ bao nhiéu bd phan thi c6 by nhiéu khau lip rap
va dong thoi ciling c6 biy nhiéu nguoi cong nhan (mdi ngudi thue hién mot cong viée
lap rap riéng biét).

Uu diém:

- Do tin cay cao.

- [t phé pham.

- Vén dau tu ban dau thap.
Nhuoc diém:

- Nang suét thap.

- To6n nhiéu cong lao dong.



17

Can cong nhan c6 kinh nghiém.

Cong vi¢c don di¢u gy nham chan va mét moi cho cong nhan.

2.1.1.2. Phuwong phap tu dong.

Céc nhiém vu trén duogc thuc hién bang day chuyén lap rap mot cach ty dong

thay thé toan bg cac cong vi¢c bang tay, ngudi cong nhan chi can cap li€u (can, rudt,

tam ...).

Uu diém:

Ning suét cao.
Giam cong lao dong.
Khong can cong nhan lanh nghé.

Pam bao chét luong.

Nhuoc diém:

Chi phi dau tu thiét bi cao.
C6 phé pham (nhung khong dang ké).

Hinh thirc san xuat phai da 16n

- Sau khi tham khdo mét sé cac ddy chuyén lap rdp da cé hién nay & cdc

cong ty, nhin chung cdc ddy chuyén nay cé hai dang: mét dang sir dung thuan

tuy vé co khi, dang khdc co xen vao mot so co cau sw dung khi nén. Tur do nhom

xem xét cdc phwong dn sau:

- Phéan tich phwong an.
2.1.1.3: Khay dung vo but.

+ Khay rung két hop véi hip bép bénh.
Pau tién hé théng rung s& tac dong vao
khay lam cho but chay theo ludng roi
xudng hop bap bénh.

Do khéi lwong hai dau vo but khong bang
vi vay but s€ hon hai trudong hop.

Truong hop ding dau, vo bt s& tiép tiép
chuyén dén khay dung phu kién tiép theo.
Tuy nhién, néu sir dung phuong phap nay
v6 but dé roi 6 at din dén bi méc lai & hop
10 xo anh huéng dén thoi gian va quy trinh
lap sau do.

Hinh 2.1. Khay rung két hop véi hép bdp bénh.
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Hinh 2.3: Hop dé nghiéng két hop véi bing
chuyén va hdp bdp bénh.
2.1.1.4, Khay dung 10 xo

Hinh 2.4: Hop sir dung co cdu rung va phéu.

+ Hép da xép san dau vo biit.

Hop c6 chiéu rong vira di vo bat va
v6 xép chong 1én nhau.

St dung xilanh day timg chiéc vo but
va dua dén khay phu kién tiép theo.
Nhuoc diém: thiéu tinh sang tao, dé bi
léch huéng néu khong diéu chinh khi

dung luu luong can.

+ Hop dé nghiéng két hop véi bang
chuyén va hdp bdp bénh.

Hop nghiéng c6 tac dung dwa vo but dén
bang chuyén roi dwa dén hop bap bénh.
Phuong phap nay giup cho may hoat
dong déu khong bi mic hay tic vo but
Hop bénh bénh chia vo but lam 2 trudng
hop. Truong hop 1 vo but diung dau s&
theo hudéng vé cac phu kién tlep theo.
Truong hop 2 vo but bi nguoc dau sé dua
xubng hop dung vo. Tuy nhién trudng
hop nay tén thoi gian.

+ Hop sir dung co cdu rung va phéu.
Hop dung 10 xo0 c6 dang bop nho
mot dau dé 16 xo roi | xubng phéu.
Phéu c6 nhiém vu dan 10 xo di
chuyén vé noi ¢ vo bt

Nhuge diém: khi nhiéu 16 xo roi
cing mdt lac qua dng dan co thé 2-3
10 xo roi vao trong vo bat dan dén
sai quy trinh.
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+ Hop dung o xo xép san.

Hop rong bang 10 xo dé 1o xo xép chong
1én nhau. Sir dung xilanh déy tirng chiéc 16
xo dén vo but.

Nhuoc diém: thiéu tinh sang tao.

Hinh 2.5: Hép dwng [0 xo xép san.

+ Khay rung dira xuong hdp chira 16 xo.
Khay chira c6 bop nho mot dau dan hudng
16 x0, khi khay rung 16 xo s& theo hudng
roi xuéng hop chira co chiéu rong bang 16
xo0 1am cho 16 xo s& xép chong 1én nhau.
Str dung xilanh day ting chiéc 10 xo vao
tung vo but.

Hinh 2.6: Khay rung dwa xuong hop chira 1o xo.

2.1.1.5, Khay chura rudt but.

+ Hop chira ngoi bt xép san dau.
Hop dugc thiét ké co chiéu rong bang
v6i duong kinh cua rudt but, xilanh co
tac dung day rudt but vao vo but di co
san 10 xo & khau truéc do.

Hinh 2.7: Hép chira ngoi bt xép san ddu.
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2.1.1.6: Co chu dudi but.

+ Pung niit bam hinh bing dan.

Khay c6 hinh tru ¢6 cac 16 dé chua nip
but.

Str dung xilanh dé day nat bAm ra dua dén
bt c6 cac bd phan dugc lép truoc do.

Hinh 2.8: Pung niit bam hinh bang dan.
2.1.2. Lua chon phuong 4n thiét ké
- Tur cac phuong an trén, nhém lya chon st dung phuong an.

2.1.2.1: Tach va phan dau vo but.

)2

Hinh 2.9: Phwong dn tach va phan dau vo bit dige sir dung.
2.1.2.2: Tach ruot but va 16 xo.

Hinh 2.10: Phwong an tach ruot but va lo xo sir dung.
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2.1.2.3: Co chu dudi but.

Hinh 2.11: Phwong dn tach va ldp dudi bit dwge sir dung.

Két luan: Sau khi phan tich cic phuong an trén, nhém chon dugc phuong an tdi uu nhat
vi n6 ¢6 nhiéu vu diém va nhitng nhuoc diém ctia né co thé khac phuc dé dang
(Vé ngudn khi nén thi ding chung ngudn véi cac thiét bi khac co str dung khi nén
bai vi trong mot cong ty 16n thi c6 rat nhidu thiét bi sir dung khi nén. Dé giam tiéng 6n
thi ta dung bo phan giam thanh ¢ cac cura xa).
Yéu cau ki thuit du kién:
Ning suat dy tinh ap rap ciia may 10 sp/phut.
Do tin cdy cao, phé pham it.
Dé van hanh, bao dudng.
2.2. Nghién ciru thiét ké, ché tao hé thong co khi.
2.2.1. Tach vé6 but va phén dau.
2.2.1.1. Khay chura vo but.

O day vo but dugce xép ngau nhién, 16n xon dau but.
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Hinh 2.12: Khay chira vo but.
2.2.1.2. Co cau tach va day vo but.
Co céu ddy vo bat chuyén dong 1én xudng trong ranh 1 nhu Hinh 2.12.
- Khi di 1én co cdu s& dy 1 vo bat duy nhit qua thanh chan.

- Khi di xubng thdp hon cic vo but tu trdi theo hudng ddc.

Sau khi vo but bi day qua thanh chin but s& roi xudng ranh 2 c¢6 thanh can bang can
bang chiéc but thi phan dudi but nang hon s& roi vé 1 bén can nhan con truong hop con

lai thi s€ loai bo.

Hinh 2.13: Co cdu tach va ddy vé but.
2.2.1.3. Co céu truyén vo but.
- Khi vé but dwoc phan dau ding s& duogc roi xudng rinh truyén. Gia truyén dugc

gan trén thanh truot va xi-lanh.
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- T vi trf roi thanh truyén cé nhiém vu di chuyén vo but dén cac khau tiép theo

dé 1ap 10 xo, rudt bat va nit bam.

Hinh 2.14: Co cdu truyén vé biit.
2.2.2. Co ciu lip 10 xo va ngdi biit.
- Co cAu duoc ghép tir hop chtra 10 xo va hdp chira rudt but. Nhu vay, khi xi-lanh hoat

dong s& dong thoi day dugc 10 xo va rudt bit va trong vo but.

Hinh 2.15: Co cdu lo xo va ruét but.
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2.2.3. Co ciu lip nit bam.
- Co cu day nat bAm gdm 3 b phén chinh: thanh truot, khay chira niit bam va
giam xoc

Thanh truot.

Hinh 2.16: Thanh truot.
- Thanh trugt c6 tac dung di chuyén ca co cu ddy nit bdm dé timg nut bAm trén
khay chtra di chuyén ding vao vi tri va duoc day vao nit bam.

Khay chua bt.

Hinh 2.17: Khay chira but.

- Nut bam dugc dat trong cac ranh dé dinh hudng dugc dau nat bam.

Lo xo gidm chan:
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Hinh 2.18: Giam xoc.

- Lo xo gidm chan dugc gan dau 2 bén cia khay chua nut bam. khi xi lanh day tir dudi
nat bam, theo ranh nit bam dugc dua vao vo but. Giam xoc gitp diéu chinh do cao dé
nit bam dua vao vo bt mot cach dé dang nhat.

2.3. Nguyén ly hoat dong ciia hé thong lip rap biit bi tw dong.

- Hé théng lap rap but bi ty dong hoat dong dua trén lyc hit va day cua xi lanh va
bude dich chuyén cong dong co dé

hoat dong.

)2

Pau tién, vo bat duoc chia & khay 1
sau do xilanh day hop diy theo chiéu
mili tén roi xudng hop 2 dya vao
duogc dic khdi luong ciia vo bt dé
phan dau vo bit.

Phan dau ning hon sé roi trudc tir d6
phan dugc 2 truong hop cua vo but.

Hinh 2.19: Co cau tach va phédn dau vo buit.
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Hinh 2.20: Co cdu truyén vé biit.

O truong hop vo bit da duge phan
dung dau, vo but roi xuong ranh chua.

Thanh truyén dugc gin & duoi giup
ca cum di chuyén dén vi tri can lap
cac cong doan tiép theo.
Truong hop con lai duge phan sang
mot hop riéng dé dat lai vao hop chira
vo but-1.

Hinh 2.21: Co cdu chira va ban 10 xo, rudt but.

Lo xo va rudt but dugc xép sin trong hop 1 va 2. Xilanh diy theo hudng mii tén vio

vi tri vo but.

Puong di ciia xilanh bang tong chiéu dai cia hop 1 va hop 2.

Hinh 2.22: Co cdu xoay vo biit.

Khi thanh truyén dua vo but da
chua rudt but va lo xo téi1 vi tri
lap nit bam, co cau xoay vo but
dugc xi lanh day xudng theo
hudng miii tén dé giit bo but.
Sau d6, khi dong co quay lam
day dai quay, vo but quay theo
va dung lai khi diing y nho
thanh chan A.
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Hinh 2.23: Co cdu chiva va ddy niit bam.
- Khay chtra ntit ddm dit trén mot thanh truyén. Tir d6 dé danh di chuyén ting chiéc

nat bim dén vi tri vo but hon. Xi lanh day theo huéng miii tén di vao but.

—> M6 hinh khi da chon phuong an:

Hinh 2.24: M6 hinh tong thé phirong dn chon.
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CHUONG 3: THIET KE HE THONG PIEU KHIEN

3.1. Hé thong khi nén
3.1.1. Van khi nén

Van dién tur (Solenoid Valve) day la tén goi chung cua van, vi chiéc van hoat dong
chu yéu dua vao cudn hut dién tir (cudn coil van dién tir) ching kich hoat va diéu khién
chiéc van hoat dong.

Khi cudn coil dién tir duogc cép dién, tur truong dugc tao ra va tac dong truc tiép 1én
piston ctia than van 1am cho piston di chuyén, tuy thudc vao thiét ké cta van thi piston
s& dong hodc mé va khi ngung cip dién vao cudn hut dién tir thi piston s& trd vé trang
thai ban dau.

Loai van 5/2 nay rat théng dung nén né ciing c6 rat nhidu tén goi khac nhau nhu van
dién tir 5/2, van solenoid 5/2, van khi nén 5/2, van di¢n tir 5 ctra 2 vi tri 1a loai van dung
dé diéu khién xi lanh khi nén hay ben hoi khi nén (loai xi lanh khi nén 2 chiéu, loai tac
dong kép).

Thudng thi loai ndy c6 ap sudt tir 1,5 ~ 8kg/cm?2 (c6 loai st dung piston thép thi ap
suit s& cao hon 1én toi 10kg/cm?2)

Dién ap cung cap: DC12V, DC24V, AC110V, AC220V...

Gom c6 5 cong:

+ Mot cong dua ap sudt vao, day 1a cong chung ta dua 4p suit tir may nén khi
vao, thuong c6 ky hiéu 1a (P) hodc (1) ... (tuy theo tirng hing san xuit ma no c6 ky hiéu
riéng ctia nd), cong nay thuong nim & gitra 2 cng x4 1a (R) va (S).

+ Hai cong nay két ndi vao 2 cong cua xi lanh giup xi lanh hoat dong, 1 cong
kich hoat xi lanh thyt ra va 1 cong diéu khién xi lanh rat vé, thuong 2 cong nay c6 ky
hiéu 14 (A), (B) hoic (2), (4) ... (tuy theo timg hing san xuit ma nd c6 ky hiéu riéng
ctia nd). 2 cong ndy thuong ndm & gan nhau, hinh anh bén dudi s& giup ban hiéu rd hon
vé chiéc van.

+ Hai cong con loai 14 2 cong xa, ap suat (hoi) trong xi lanh duoc xa ra ngoai
thong qua 2 cong nay, 2 cong nay thuong ¢ ky hiéu 1a (R), (S) hoic (R1), (R2) hay (3),
(5) hay (EA), (EB)... (tuy theo ting hing san xuat ma n6 c6 ky hiéu riéng cua no), 2

cong nay thuong nam gan cong (P).
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Hinh 3.2. Ky hiéu van déao chiéu khi nén 5/2.

Nguyén Iy hoat déng: Khi chua cip khi vao cira diéu khién 14, duéi tac dung cua luc 1o
xo van hoat dong & vi tri bén phai, luc d6 cira s6 1 thong véi cira s6 2 va cira 4 thong
v&i ctra 5, cira s6 3 bj chan. Khi ta cép khi vao ctra diéu khién 14 van 5/2 dao trang thai
lam ctra 1 thong véi ctra 4, ctra 2 thong véi ctra 3 va cura 5 bi chan.

Co ciu hoat dong ctia canh tay doi hoi phai dap ung chuyén doi co khi 2 chiéu nén

nhém dé chon van déo chiéu 5/2 loai 24VDC.
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Hinh 3.3. Cum van khi nén TPC Korea duwoc su dung trong de tai.

Bang 1: Thong s6 k§ thuat ciia Van khi nén duoc sir dung trong dé tai.

Kiéu Valve 52

Luu chat diéu khién khong khi
Dién ap diéu khién 24VDC

Thoi gian dap g <32ms

Nhiét do khong khi t6i da 50 °C

cho phép

Nhiét do hoat dong -5 9C d@én 50 °C

3.1.2. Cam bién hanh trinh xi lanh D-M9N.
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Hinh 3.4. Cam bién hanh trinh xi lanh D-MOYN.

- Sensor cam bién 3 day D-MIN SMC 1a loai sensor cam bién chuyén dong dang than
tron chuyén danh cho xi lanh ¢& nhé nhu SDA, CQ2A, MGPM.

Thong s6 k¥ thuat:

+ L&i vao dién kiéu In-line (bén trong cam bién).

+ Loai day dién (Wirring type): 3 day.

+ Tai ap dung: 24 VDC relay, PLC.

+ Dién nang: 24VDC (10 t6i 28 VDC).

+ Dong dién: tir 2.5 t61 40mA.

+ Dién nang sut giam: 4V hodc it hon.

+ Dong di¢n ti€u hao: 0.8 mA hodc it hon.

+ Dén bao hi¢u: den led do s€ sang 1én khi nhén tin hi¢u.

+ Tiéu chuan: CE marking (ddu CE), tiéu chuan vé mdi truong RoHS.

Nhan biét hanh trinh hoat dong cua xi lanh thyc hi¢én dong mé cac co cu co khi nén

nhém quyét dinh chon cam bién D-M9N loai NPN, 3 day, ngudn cap 24VDC thich hop

v6i DI cua PLC.

3.1.3. Nguon khi nén.
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Hinh 3.5: May nén khi va binh trich khi nén.

May nén khi 1a thiét bi tao ra ap suét khi, & d6 nang luong co hoc cua
dong co dién hoic dong co dét trong duge chuyén d6i thanh ning lugng khi
nén va nhiét nang.

Phan loai:
- Theo ap suit:
+ Méy nén khi ap suét thap p <= 15 bar
+ May nén khi ap suit cao p>= 15 bar
+ May nén khi ap suét rat cao p>= 300 bar

- Theo nguyén 1y hoat dong:

+ May nén khi theo nguyén 1y trao doi thé tich: May nén khi kiéu

pittong, may nén khi kiéu cach gat, may nén khi kiéu root, may nén

khi kiéu truc vit.

+ May nén khi tuabin: May nén khi ly tdm va may nén khi theo
chiéu truc.

Khi nén sau khi ra khoi may nén khi va duoc xir 1y thi cAn phai c6 mot bd
phan Iuu trir dé sir dung. Binh trich chita khi nén c6 nhiém vu can bang ap suat
khi nén tir may nén khi chuyén dén trich chira, ngung tu va tach nudc. Kich
thudc binh trich chira phu thudc vao cong suit cia may nén khi va cong suét

tiéu thu cua cac thiét bi st dung, ngoai ra kich thudc nay con phu thudc vao
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phuong phép sir dung: vi du str dung lién tuc hay gian doan.
3.1.4. Van tiét luu.
Van tiét luu ¢6 nhiém vu thay ddi luu luong dong khi nén, c6 nghia 1a
thay d6i van tdc clia co cau chap hanh.
Nguyén 1y 1am viéc cua van tiét luu 1a luu lugng dong chay qua van phu
thudc vao su thay doi tiét dién.
Van tiét luu c6 tiét dién thay d6i 1am luu luong dong chay qua van thay

ddi duge nhd vao mot vit diéu chinh lam thay doi tiét dién cta khe ho.

Hinh 3.6: Van tiét luu khi nén.

Hinh 3.7: Ky hiéu van tiét lru.
3.1.5. Pén bao trang thai hé thong.
Bang 2: Thong sb ky thuat cua dén bao trang thang hoat dong duoc sir dung.

' 3 mau cong nghi¢p
Loai dén
(Xanh 14 cay, vang, do)

bién ap 24VDC
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Loai bong LED

Nhiét d6 hoat dong -5 9C @én 70 °C

Hinh 3.8: Dén bdo trang thai hé thong.
3.1.6. Cam bién quang.

- Cam bién quang dung 4nh sang hong ngoai dé phat hién vat can voi d6 phan hoi
nhanh va rat it nhidu do sir dung mét nhén va phat tia hong ngoai theo tan sb riéng
biét. Cam bién c6 thé chinh khoang cach nhan biét mong mudn thong qua bién tré.

- Nguyén ly hoat dong
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Hinh 3.9: M6 ta hoat dong cam bién quang.
<> Cam bién quang Autonics BRP200

Hinh 3.10: Cam bién quang sir dung trong dé tdi.

Bang 3. Thong s6 k¥ thuat Cam bién quang Autonics BRP200.

Loai phat hién Loai phan xa chum tia hep

Khoang cach phat hi¢n 200mm

Khoang cach phat hi¢n Vat liéu mo, duc

Ngudn sang LED héng ngoai (850nm)

Thoi gian dap Ung Max. 1ms

Ngudn cip 12-24VDC £10%(séng P-P: max. 10%)
Dong tiéu thu Max. 45mA

Diéu chinh do nhay Bo6 diéu chinh do nhay

Ché d¢ hoat dong Light ON/Dark ON(cai dit bang day
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diéu khién)
Ngb ra diéu khién PNP mach thu ho
Loai két nbi Loai gidc cam(M12)

3.2. Thiét ké hé thong dién
3.2.1 Khoi ngudn

Pong co quay ddy dai str dung ngudn 24VDC, dong dién tiéu thy 1én dén 1A.
Cam bién tiém can st dung dién ap tir 12VDC dén 24VDC, dong tiéu thu tbi da
300mA.
PLC FXIN sir dung dién ap 24VDC, dong tiéu thu toi da 1000mA..
Hé thong diéu khién khi nén, relay trung gian sir dung dién ap 24VDC.
Véi nhitng thong s6 ky thuat, dién 4p st dung va dong dién tiéu thu di phén tich & trén,
chon ngudn cung cép cho toan bd hé thong 1a ngudn 24VDC — 3A.

Bang 4. Thong s ki thuat ciia ngudn dién.

Dién ap dau vao AC 220V (Chan L vaN)
Dién ap dau ra DC 24V 3A
Cong suat 100W
Dién ap ra diéu chinh +/-10%

Pham vi dién ap dau vao 85 ~132VAC /180 ~264VAC
Dong vao 2.6a/ 115V 1.3a/230V
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Hinh 3.11: Neguén dién 24V, 34 dwoc sir dung.

3.2.2. Khéi niit nhan
Go6m nut diéu khién, mot cap tiép diém thuong kin, mot cap tiép diém thwong ho va lo
xo day.
Cong dung: Nut nhan ding dé déng cit mach dién & mach ha ap. NGt nhn thuong
dugc dung dé diéu khién céc role, tac dong tin hiéu 1én chan PLC, cong tic to, chuyén
ddi mach tin hiéu, bao vé phé bién 1a dung nut nhéan trong mach diéu khién dong co dé
khoi dong hay thay doi chiéu quay. Nt nhan c¢6 hai loai: Nut nhan thuong hé va nat
nhan thuong dong.
Bang 5: Thong s6 ky thuat khdi nat bdm dugc st dung.
Nt nhan nhya khong dén (Nhan nha)
S tiép diém INO + 1 NC
Dién ap hoat dong AC/DC 230, 380

Dién tro tiép xtc <50mQ
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Hinh 3.12: Khoi nit nhdn.

3.2.3. Khdi Relay

- C4u tao: Module 1 Relay véi opto cach ly nho gon, c6 opto va transistor cach ly gitp
cho viéc sir dung tr¢ nén an toan voi board mach chinh. Mach dugc su dung dé doéng
ngét nguén dién cong suét cao AC hodc DC, ¢6 thé chon dong khi kich mirc cao hodc
murc thap bang Jumper.

- Nguyén ly 1am viéc: Tiép diém dong ngit gom 3 tiép diém NC (thuong dong), NO
(thuong mo) va COM (chan chung) dugc cach ly hoan toan véi board mach chinh, &
trang thai binh thudng chua kich NC sé& ndi v6i COM, khi c6 trang thai kich COM sé&

chuyén sang noi véi NO va mat két noi véi NC.
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Hinh 3.13: Relay dwoc sir dung trong dé tdi.
Bang 6: Thong s6 k¥ thuat Relay.

Di¢n &p cudn Coil 24 VDC
Dong dién 5A

S cap tiép diém 4 cap
Dén bao Co

3.2.4. Diéu khién tbc dd dong co mdt chiéu
- Khi diéu khién téc do dong co, dac tinh quan trong nhét can duoc xem xét 1a dic tinh
co cua dong co. Pac tinh co 1a mbi quan h¢ gitra tbc 46 va mOémen cta dong co, & mot
diéu kién 1am viéc da xéc dinh trude (dién ap, dién tré mach phén ung, va tir thong kich
tur cho trude).

Dé x4c dinh dic tinh co ciia dong co, tir d6 dua dén cac phwong phap diéu khién
tdc d khac nhau, ching ta bit ddu véi phuong trinh cin bang dién ap (¢ trang thai xac

lap):

U-E U-E
I,=—  IS=—"2
Rq

O trang thai xac 1ap thi moémen dién tir TE bang mémen tai TL. Cac dai luong
méi gdm c6: k-hing s6 may dién, chi phu thudc vao két ciu may, ®-tir théng trong may.
Vay dac tinh co cua dong co cod thé biéu dién nhu sau:

U R,

@k T koS @0

T oy
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O mot diéu kién 1am viéc di xac dinh trudce, quan hé trén 13 mot duong thang, cat
truc tung tai gia tri w0, ¢ do dbc 1a —Ra/(kd)? . Gia tri 00 = U/(k®) 14 téc d6 ctia dong
co ing véi tai bang 0, do d6 dugc goi 1a tée d6 khong tai. Pac tinh co ung véi dién ap
phén ung dinh muc, kich tir dinh muec, va dién tr& phﬁn ung ty nhién dugc goi la dac
tinh co tu nhién cua dong co.

Ttr phuong trinh dic tinh co trén, c6 thé thdy c6 3 dai lwong co thé duoc thay doi
dé diéu chinh toc do dong co, tng vo1 mat gia tri mémen tai da cho, d6 1a cac dai luong:
U - dién 4p dat vao ph?ln ung, Ra - dién tré mach phﬁn ung, va @ - tur thong ctia dong
co. Tir d6 dan dén 3 phuong phap diéu chinh tdc d6 dong co mot chiéu, xét mot cach
téng quat.

Ho déc tinh co cho phép xac dinh diém 1am viéc 6n dinh méi cua dong co ung
v6i mdi phuong phap didu khién tdc do, néu chung ta biét dugc cac thong sé lam viée
moi ctia dong co. Tuy nhién, qua trinh thay d6i toc do cua dong co tir diém 1am viéc cii
dén diém lam viéc méi dién ra nhu thé nao con tiy thudc vao cach thirc ma ching ta
diéu chinh tham s cua dong co trong mdi phuwong phap, d6 1a 1y do c6 nhiéu thuat toan

diéu khién khac nhau nhu bang-bang, PI, PID, fuzzy logic, ...

Hinh 3.14: Pong co DC diing trong dé tai.
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3.3. Xay dung b diéu khién h¢ thong
Téng quan vé PLC

PLC (Programmable Logic Controller) dich sat nghia 1a thiét bi diéu khién 1ap
trinh dugc (kha trinh) gitp ching ta c6 thé thuc hién cac thuat toan diéu khién logic
thong qua mot ngdn ngir 1ap trinh (Ladder hodc State logic) mot cach linh hoat.

Nguoi s dung PLC c6 thé 1ap trinh n6 dé thyc hién hang loat trinh tu céc qua
trinh (su ki€n), cac qua trinh nay duogc kich hoat boi tac nhan kich thich (ngd vao) tac
dong vao PLC hoic qua cac hat dong c6 thoi gian tré. Mot khi qua trinh duge kich hoat,
PLC s& bat ON hodc OFF thiét bi diéu khién bén ngoai.

PLC thich hop nhit cho diéu khién logic (thay thé cac role), song ciing ¢ chic
nang diéu chinh (nhu PID, mg, ...) va cac chirc nang tinh toan khac. Luc dau, PLC chu
yéu dugc ung dung trong cic nganh cong nghiép ché tao, diéu khién cac qua trinh roi
rac. Trong cac hé SCADA, PLC phat huy dugc nhiéu vu diém va thé manh.
3.3.1.1. Céu tao PLC

PLC System

Power supply
| N \
—iF = I Central H o m— \v—
Input ! o ! processing H U o Output
anniing n P unit (CPU) lr Tt o —:@‘/—‘ load
devices _0} E ull Memory i P Ul ()  devices
U] program data : N <
e|! H Jt ef——7
i
Optical / t \Optical
Isolation Isclation
Programming device
Hinh 3.15: Cau tao co ban cua PLC.
- Khdi xir Iy (CPU)

Dé dap ing duoc yéu cau di néu thi PLC can phai c6 CPU nhu mot may tinh thuc thy.
CPU dugc xem 1a bd ndo ciia PLC, nd quyét dinh toc d6 xir 1y ciing nhu kha nang diéu
khién chuyén biét cua PLC.

CPU la noi doc tin hiéu ngd vao tir khdi vao, xir 1y va xudt tin hiéu t6i khdi ra. CPU con



42

chira cac khdi chira nang phé bién nhu Counter, Timer, 1énh toan hoc, chuyén doi dix
li¢u... va cac ham chuyén dung.

- Khéi ngd vao (Module Input)
+ C6 hai loai ngd vao 1a ngd vao s DI (Digital Input) va ngd vao twong tu Al (Analog
Input).
+ Ngo vao DI két ndi voi cac thiét bi tao ra tin hiéu dang nhi phan nhu: cong tac, nut
nhén, cong tdc hanh trinh, cam bién quang, cam bién tiém can.
Ngb vao Al két ndi v6i cac thiét bi tao ra tin hiéu lién tuc nhu: cac loai cam bién nhiét
do, ap suét, khoang céach, do am. Khi két ndi can chu y dén su tuong thich gitra tin hi¢u
ngd ra cam bién vai tin hiéu vao ma module Al c6 thé doc duoc. Mdi module Al sé& cb
kha nang doc tin hi¢u twong tu khac nhau: doc dong dién, dién ap, téng tro. Mot thong
s6 quan trong khac cua cac module Al 1a d6 phan giai, thong sb nay cho biét 6 chinh
xéc khi thuc hién chuyén d6i ADC.

- Khéi ngd ra (Module Output)
C6 2 loai ngd ra la ngd ra sé DO (Digital Output) va ngd ra tuong tu AO (Analog
Output). Ngd ra DO két nbi v6i cac co cau chip hanh diéu khién theo quy tic On/Off
nhu: dén bdo, chudng, van dién, dong co khong diéu khién toc do. Ngo ra AO két ndi

v61 cac co cau chap hanh can tin hi¢u di¢u khién lién tuc: bién tan, van tuyén tinh.

3.3.1.2. Dic diém vavai tro ctia PLC.
a. bic diém

Kha ning diéu khién chuong trinh linh hoat. Khi can thay doi yéu cau, d6i tuong
diéu khién chi can thay d6i chuong trinh thong qua viéc 1ap trinh.
S6 lugng Timer, Counter, Relay trung gian rat 16n. PLC con h & trg nhiéu khdi ham c6
chtrc nang chuyén dung: phat xung tdc d6 cao, bd dém tde d6 cao, bd diéu khién PID...
Tiét kiém thoi gian ndi day, mach diéu khién Iic nay da duoc thay thé hoan toan bang
chuong trinh PLC.
CAu triic dang Module gitip PLC c¢6 tinh ning mém déo, khong bi cimg héa vé phan
ctimg. Nguoi dung dé dang lya chon nhitng module nao ¢ an thiét véi yéu ¢ du diéu khién
hién tai giup tiét kiém chi phi. C4u trac dang module cua PLC gitip viéc mé rong quy
md diéu khién don gian, tiét kiém, khong can phai trang bi CPU méi. Tuy nhién khi mo

rong can chi y td1 kha nang két ndi to1 da cia CPU.
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Kha ning truyén théng, ndi mang voi may tinh hay véi PLC khac. Kha niang nay dap
mg yéu cau diéu khién, giam sat tir xa, xay dung hé thong SCADA.
Hoat dong voi do tin cdy cao, chéng nhiu tét trong méi trudng cong nghiép.
Pham vi tng dung han ché do gia cao nén khong dap tmg cac yéu cau diéu khién don
gian. Vi nhitng yéu cau nay thi b diéu khién tiép diém s& hiéu qua kinh té hon.
Yéu cau ngudi 1ap dit ban dau, 1ap trinh phai ¢ hiéu biét chuyén mén vé PLC.
b. Vai tro

Véi nhitng vu nhuoc diém nhu da néu trén, PLC thé hién wu diém vuot troi va
hién nay da thay thé hé thong diéu khién tiép diém truyén thong trong cac nha may, day
chuyén cong nghé. Viéc thay thé nay gitp hé thdng hoat dong tin cy va hiéu qua hon,

tiet kiém nhan cong va tranh nhitng thao tac sai ciia ngudi van hanh.

3.3.1.3. PLC Mitsubishi

PLC Mitsubishi 12 mot san pham cua tap doan Mitsubishi Electric — Tap doan vé
cong nghé hang dau cua Nhat Ban. PLC hing Mitsubishi dugc tng dung rong rii trong
bd diéu khién cac hé thong trong cong nghiép, tir don gian dén phirc tap. (2)

PLC Mitsubishi ¢6 wu diém 16n vé gia thanh, chat luong san phim va kha ning
dap tng da dang cac ciu hinh yéu cau cac tinh ning nhu: Giao tiép truyén thong, ngd
vao ra tuong tu, bd dém ngd vao téc do cao, ngd ra phat xung tdc do cao, cac module
doc nhiét dog, loadcell ...vvv

O Viét Nam, PLC Mitsubishi dugc dung nhiéu trong nganh D¢t sgi, Bao bi,
Carton, Nhua, Thuc phém, bién tr, Mady moc nganh y té, Co khi chinh xé4c, Ché tao

may ...vv

Hinh 3.16: Anh vé PLC Mitsubishi.
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Hinh 3.17: PLC Mitsubishi FXIN duoc ding trong dé tai.
Bang 7: Mot s6 loai PLC Mitsubishi thong dung.

Muc

FXOS(N)

FX1S FXIN

FX2N(C)

FX3U(C)

Phuong phap xur 1y

chuong trinh

Thuc hién quét chudng trinh tuan hon

Phuong phap xu ly . | ‘ '
) Cép nhép ¢ dau v-o cuoi chu ky quét (khi 1énh END duogc thi h-nh)
v-o/ra
Co ban:
Co ban: Co ban:
0,065 ps
o 1,6-3,6 us Co ban: 0,72 us 0,08 us ,
Thoi gian xtr 1y , , , Ung dung
Ung dung Ung dung Ung dung 0.642
10-100 ps 10-100 ps 1,52-100 ps ’
100 us
Ngon ngir 1ap trinh Ngon ngir ladder + Instruction + SFC
8kSteps 8kSteps
Dung lugng chudng
2kSteps 8kSteps (16kSteps | (64kSteps
trinh . ,
gan thm gan thm
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b nhé bd nhd
ngoi) ngdi)
30I/0
1281/0 1281/0 2561/0 3841/0
, Max Input
Cau hinh ra/vo (Max (Max (Max (Max
, (16) Max
co the In/Output o In/Output In/Output | In/Output
utput
128) P 128) 184) 248)
(14)
MO-
Chung MO0O-M511 MO0O-M1535 MO0-M3071
Role M7679
phu . M500-
Pugc chot M384-M511 M384-M1535 | M500-M3071
tro M7679
M) . M8000-
Khoi tao M8000-M8255
MS8511
Chung S0-S999 S0-S4095
Role ) S0-S127 S500-
Puoc chot S500-S999
trang S4095
thi Khéi tao S0-S9
(S) S900-
Co hi¢u Khoéng S900-S999
S999
100ms TO-T62 TO-T199
T32-T62 (M8028 =
10ms T200-T245
ON)
Bo
Ims
dinh T63 T246-T249
thi
100ms
(T) Khong T250-T255
T256-
Ims Khong
T511
Bo (U) 16bit C0-C31 C0-C199
dém U)
Cl16-C31 C16-C199 C100-C199
(©) 16bit
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bit

(U/D)
Khong C200-C234
32bit
(U/D)
Khong C220-C234
32bit
1 pha (U/D)
C235-C238 C235-C240
32bit
Mot pha
tu khoi
) dong v-
Bo dém C241, C242 vC244 241-C245
) Reset
toc do
(U/D)
cao
32bit
(HSC)
2 pha
(U/D) C246, C247 v C249 C246-C250
32bit
Pha A/B
C251, C252 v C254 C251-C255
32bit
Chung DO0-D255 DO0-D7999
Thanh i
Puogc chot D128-D255 D128-D7999 | D200-D7999
ghi dir
) T/ghi
ligu D1000-D2499 D1000-D7999
) tap tin
16bit
_ D8000-
(D) | Dbac biét D8000-D8255
D8511
Thanh ghi mé& RO-
. Khéng
rong 16 bit (D) R32767
Thanh ghi m¢& ERO-
. Khong
rong 16 bit (ER) ER32767
Thanh \V4 \Y4 VO0-V7
ghi chi
muc 16| 7 z 70-27
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Dung véi
1énh PO-
P0-P63 P0-P63 PO-P127
CALL/ P4095
Cl (P)
. 100A-130A 100A-150A
Ngat boi
Canh 1én: A=1 Canh 1én: A=1
ngoai , .
Canh xuong: A=0 Canh xuong: A=0
Ngit boi I6AA-ISAA
Khong
Timer AA: 10-99 ms
Ngit boi
Khong 1010-1060
Counter
S6 mirc 1ong 8 cho 1énh MC v MCR (N0-N7)
Thép 16 bit: -32.768 - +32.767
phn K 32 bit: -2.147.483.648 - +2.147.483.647
Thap luc 16 bit:0000 - FFFF
phn H 32 bit: 00000000 - FFFFFFFF
. 32 bit:
Dang dau
, Khong 0,+1.175x10738
cham cong
- +3.403x10"38
S6 thuc
R Khong 32 bit

% Ngo vao

Cac dac tinh ky thuat chung:

Mo ta

FX b phan chinh, FX Modul mé rong

X0-X7 X10-00
bién &p nngd vao 24V DC, SmA
Dong dién ngd vao 24V DC, TmA 24V DC, 5mA
Cong tic ngd OFF-ON >4,5mA >3,5mA
vao ON-OFF <1,5mA
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Thoi gian dép Gng <10ms
Céch ly mach dién dung Dng photocoupler
Chi dan hoat dong Dng LED
% Ngo ra
Mo ta Ngo ra relay Ngo ra transistor
Dién &p <240V AC,<30V DC 5-30V DC
Cong suat 16n nhat cua
. 80VA 12W/24V DC
tai
_ 100W (1.17A/85V AC,
Dén phu tai l1on 1.5W/24V DC
0.4A/250V AC)
Khi ngudn cung cap <5V
Phy tai nho DC thi cho php it nhét
2mA
Thoi OFF-ON
gian 10mS <0.2mS;<5uS (chi YO0, Y1)
ON-OFF
dap ung
Mach cach ly Bang relay Photocoupler

3.3.1.4. Tap Iénh co ban cua PLC dong FX.
e Tai (Load, Load Inverse)

Lénh goi nhd | Chuic nang Dang mau Thiét bi S6 budc
Tc vu logic
khoi tao — loai X,Y,M,S, T,
LD (Load) cong tic C 1
NO
Tc vu logic
LDI (Load [khéi tao — loai XY M5 T
Inverse) cong tic ¢ !
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NC
e Daura (Out):
Lénh Chtrc nang Dang mau Thiét bi S6 buéde
Y, M: 1
‘ S, cuon M Chuyn
Tac vu logic
e e dng: 2
cuoi loai diéu
I T: 3
Out (Out) khién cudn Y,M,S, _
C (16 bit) 3
day T, C ‘
C (32 bit) 5
e Lénh And, And Inverse:
Lénh goi nh¢ | Chiic nang Dang mau Thiét bi S6 buéde
Noi tiép cc
cong tic X,Y,M,S,T,
AND (And) | NO (thuong C 1
mo)
Noi tiép cc
cong tic
ANDI (And
NC (thuong X,Y,M,S, T, 1
Inverse)
dong) C
e Lénh Or, Or Inverse:
Lénh goi nh¢ | Chuc nang Dang mau Thiét bi S6 buée
Noi song song
cac cong tic
X’ Y’ M’ S, T’
OR (Or) NO (thuong c 1
mo)
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Noi song song

cac cong tac

ORI (Or XY, M, S, T,
NC (thuong
Inverse) C 1
dong)
e Lénh Or Block:
Lénh Churc nang Dang mau Thiétbi | Sb bude
ORB Noi song song
(OR Block) nhiéu mach
cong tic 1
Khong co
e Lénh and Block:
Lénh Churc nang Dang mau Thiétbi | Sb bude
ANB (And  [Néi tiép mach
Block) song song 1
Khong co
e Lénh MPS, MRD, MPP:
S0 bude
Lénh goi nhoé Churc nang Dang mau Thiét bi chutng
trinh
Luu két qua
MPS (Piont |hié¢n tai cua tac | MPS Khong
Store) vu trong PC co !
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DPoc két qua
MRD (Read) |hién tai cua tac Khong co 1
vu trong PC
Lay ra két qua
MPP (pop) Khong co 1
luu
e Lénh Master Control V Master Control Reset:
S6 bude
Lénh goi nh¢| Chuc nang Dang mau Thiét bi chudng
trinh
. Y, M (cho php
Chi ra diém bat
N thm cuén M
dau cua mot _
MC (Master L . chuyn dng loai
khoi di€u khién
Control) NO) 3
chinh (master MC N .
N chi mtrc 1ong
control block) )
(NO dén N7)
Chi ra diém két ‘
MCR (Master N chi mtrc 1ong
thuc ctia mot ,
Control L L (NO dén N7),
khoi diéu khien MCR N ‘ 2
Reset) duoc dat lai
chinh
e Setv Reset:
. , S6 bude
Lénh goi nh| Chuc ning Dang mau Thiét bi
chudng trinh
Dit lai mot thiét Y, M: 1
SET (set) | bi (bit) Ién ON Y,M,S | S, cuon M Chuyn
(vinh vién) dng 2
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RST (reset) [Dat lai mot thiét v XM D, thanh ghi D
bi bit)xuén "7 7 |Chu ndng, VvZ:
( ﬁg S,D,V,Z ynane
OFF (vinh vién) 3
e Out v Reset:
Lénh goi _ , S6 budc
Churc nang Dang mau Thiét bi
nhé chuong trinh
Diéu khién cudn ,
ouT B§ dém 32
day b dinh thi _
(out) , bit: 5 khac: 3
hoac bo dém
Y,M,S
Dat lai b dinh thi v
RESET |bo dém, cudn day,
( ) ’ . Y) X’ MJ S: T C 2
reset cong tac v- cac gi , C:
D,V,Z
tri hién hnh
e  Xung canh 1én v xung canh xudng:
‘ N o S6 budc
Lénh goi nhoé Chirc nang Dang mau Thiét bi
chuong trinh|
Y, M (khong
PLS cho php dng
Kich xung khi
(PuLSe) cuén M chuyn 2
co canh lén
dng)
Y, M (khong
PLF cho php dng
Kich xung khi
(PuLSe Falling) ., [PLF cudén M chuyn 2
c6 canh xudng
dng)
e No Operation:
N , S6 budc chudng
Lénh goi nhé Churc nang Dang mau Thiét bi
trinh
NOP (No Khong tac vu
) . Khong co Khong co 1
Operation) | hay budc rong

e End:
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N , S6 budc chudng
Lénh goi nhé | Chirc ndng Dang mau Thiét bi
trinh
Bugc chuong
END (End) ,
trinh két thiic [END Khong co 1
3.3.1.4. Céc Iénh Ung dung
o Lénh CJ (FNC 00):
So hang .
Lénh Churc nang SO bude
D
CJ
Cac con tré dich CJ,
(FNC 00) Nhay t61 mdt vi tri o
hop 1€ c6 gia tri tr 0 CJP:
Conditional con tro d dinh ,
den 63/127 3 Budce
Jump

Luu y: Khi nhay tdi con tré P63 tudng dudng véi 1énh két thic chudng trinh.

e .Lénh CALL (FNC 01):

Subroutine

dén 62(64 — 127)

S6 hang
Lénh Chtic ning S6 budc
D
CALL
) Céc con tro dich
(FNC 01) Goi chuong trinh o CALL, CALLP:
hop 1€ c6 gia tri tir 0
Call con hoat dong 3 Budc
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KET QUA PAT PUQC VA CAI TIEN
Két qua:

- Vi yéu cau dit ra va dua trén thuc té vé trang thiét bi, vat tu ché tao may, hé
thong 1ap rap bat bi tur dong da duoc thiét ké va ché tao thanh cong. M6 hinh
hoan chinh ctia hé thong lip rap but bi tr dong nhu cic hinh va bang 8 trinh bay

cac thong s ky thuat may sau khi ché tao.
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Hinh 4.2: Co cdu d& va truyén vé biit thuc té.

Hinh 4.4: Co cdu xoay vé biit thuec té.
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Hinh 4.5: Co cdu day mit bam thuec té.



Hinh 4.6. Hé thong ldp rdp buit bi tr ddng thuc té.
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Bang 8: Thong s6 ky thuat cua hé thong 1ap rap but bi ty dong.

Vat liéu ché tao khung. Nhom dinh hinh, thép, inox.
Kich thudc( dai x rdng x cao) 700x600x600mm.

Dién 4p cung cap 24V

Khi nén

Quy trinh ldp mot chiée bt bi 10s

Cii tien:

- Véi san phém da hoan thién nhu trén, van con ton tai cac nhuoc diém can dugc cai
tién dé tang ning suit lam viéc tdi da.
+ Lap song song 2 co cau ddy 10 xo va rudt bit, 2 co ciu day nat bAm dé 2 truong
hop ctia dau v6 but cung duoc hoat ddng han ché phé pham.

+ Str dung cam bién phan biét mau dé co thé 1ap but bi nhidu mau.
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KET LUAN

Sau qua trinh nghién ctru thiét ké, Nhom nghién ciru da ché tao thanh cong mo hinh
hé théng lép rép but bi ty dong. Két cu co khi viing chic, don gian, an toan, thuan tién
trong qua trinh van hanh. Xay dung duoc b diéu khién may bing PLC hoat dong t6t
dam béo cac thao tac chon ché do hoat dong, dat tde do.

Tuy nhién van con nhiing han ché nhat dinh nhu su 6n dinh can phai cai tién thém,
tdc do lap rap con cham. Trong qua trinh nghién ciru Nhém ciing gip nhiéu kho khan vi
moi 14 sinh vién nam tht 2 do d6 hiéu biét vé chuyén nganh chwa nhiéu, vin can c6 su
gitip d& cta thiy hudng dan. Do d6 trong qua trinh nghién ctru, ché tao khong tranh khoi
nhirng thiéu so6t nén Nhom rit mong nhén duoc ¥ kién déng gop cua quy thiy co dé

chung em hoan thién hon hé théng cua minh. Ching em xin chan thanh cam on!
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