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LOINOI PAU

Hién nay trong cong nghiép hién dai hda dat nude, yéu cau tng dung tu
dong héa ngay cang cao vao trong doi sdng sinh hoat, san xuat (yéu cau diéu
khién tu dong, linh hoat, ti€n 191, gon nhe...). Mt khac, nhd cong nghé thong
tin va cong nghé dién tir da phat trién nhanh chéng lam xudt hién mot loai
thiét bi diéu khién kha trinh PLC.

Pé thuc hién cong viéc mot cach khoa hoc nham dat duoc sb lugng san
pham 16n, nhanh ma lai tién loi vé kinh té. Cac cong ty, xi nghiép san xuét
thuong st dung cong nghé 1ap trinh PLC sir dung cac loai phan mém ty dong.
Day chuyén san xuat tur dong PLC giam strc lao dong cta cong nhan ma san
xuat lai dat hidu qua cao dap tng kip thoi cho doi song x3 hoi. Qua do an tét
nghiép nhdm ching em s& gidi thiéu vé 1ap trinh PLC va tng dung nd vao
“Thiét ké md hinh va mé phéng tay may 3 bac tw do sir dung trong diy
truyén phan loai san pham”. Dé tai ciia em gom 3 chuong :

Chuong 1.Tong quan vé hé thng san xuét ty dong va hé théng phan loai

san pham theo chiéu cao.

Chuong 2. Phan tich va chon phuong an thiét ké.

Chuong 3.Tinh toan thiét ké hé thong.

Hai Phong, Ngay 12 Thang 6 Nam 2017.
Sinh vién
Vi Ba bat



CHUONG 1.

TONG QUAN VE HE THONG SAN XUAT TU PONG VA HE
THONG PHAN LOAI SAN PHAM THEO CHIEU CAO

1.1. GIOI THIEU VE HE THONG SAN XUAT TU PONG
1.1.1. Giéi thiéu chung

1.1.1.1. D3t van dé 7
Ngay nay cung véi su phét trién cua cac nghanh khoa hoc k¥ thuat, trong

d6 diéu khién tu dong déng vai trd hét stic quan trong trong moi linh vuc khoa
hoc k¥ thuat, quan ly, cdng nghiép tu dong hda, cung cap théng tin... Do d6
chlng ta phai ndm bat va van dung ndé mot cach co hiéu qua nham gop phan
vao sy phat trién nén khoa hoc ky thuét thé gi¢i noi chung va trong su phat
trién k¥ thuat diéu khién tu dong ndi riéng. Mot trong nhimng khau ty dong
trong ddy chuyén san xuit ty dong hoa dé 1a s6 lugng san pham san xuit ra
dugc cac bang tai van chuyén va sir dung hé thong nang gip phan loai san
pham. Tuy nhién d6i v6i nhitng doanh nghiép vira va nho thi viéc ty dong hoa
hoan toan chua dugc ap dung trong nhitng khau phan loai, dong bao bi ma van
con st dung nhan cong, chinh vi vdy cho ra ning suat thap chua dat hiéu qua
cao. Tir nhimg diéu da duoc nhin thay trong thuc té cudc séng va nhimg kién
thirc ma em da hoc dugc ¢ trudng mudn tao ra hiéu suat lao dong lén gip nhiéu
lan, déng thoi van dam bao duoc do chinh xac cao. Nén em quyét dinh thiét ké
va thi cong mo hinh sir dung bing chuyén dé phan loai san phdm vi no rat gan
glii voi thuc té, vi trong thuc té co nhiéu san phém duoc san xuit ra doi hoi
phai ¢6 kich thudc tuong d6i chinh xac va né that su ¢6 y nghia doi voi em,
gop phan lam cho xa hoi ngay cang phat trién manh hon.
1.1.1.2. Ty dong hoa
Ty dong hoéa 1a dung dé chi mot cong viéc dugc thyc hién ma khong co

su gitip d& cua bat ky su can thiép truc tiép ctia con ngudi. Ty dong hoa co

2



nghia 1a thyc hi€én mdt nhiém vu dac biét vaoi su giup dd ctia mach dién truyén
dong dién. Tu dong hoa da ludn ludn chimg t6 1a mot ¥ twong co hiéu qua ddi
v6i hau hét cac nghanh cong nghiép va cac cong ty, ma déi pho véi san xuit,
vbn va hang hda tiéu ding. Bat ky loai hinh san xuét sin sang tao ra diéu kién
thuan loi bang cach tu dong hoa.

Hé théng tu dong hoa 1a mot hé théng co ca dién — dién tir va co khi. Vi
du diéu khién bang tai phan loai san pham thi c6 2 phan d6 1 phan co khi va
phan dién. Phan co khi gom c6 bing tai, canh tay con phan dién 1a toan bo hé
théng nhu cap dién cho dong co hoat déng, cap dién cho role dong mé cac van
Khi.

Nhu vy, tu dong hoa chinh 1a qua trinh thay thé tac dong co bap cia
con ngudi khi thuc hién cac qué trinh cong nghé chinh hodc cac chuyén dong
chinh bang may.

1.1.1.3. Vai tro cuaa ty dong hoa

Tu dong hoa cac qua trinh san xuat cho phép giam gia thanh va nang cao
nang sut lao dong. Trong moi thoi dai, cdc qué trinh san xuat ludn duoc diéu
khién theo cac qui ludt kinh té. C6 thé noi gia thanh 13 mot trong nhimg yéu to
quan trong xac dinh nhu cau phat trién tu dong hoa. Khong mot san pham nao
c¢6 thé canh tranh duoc néu gia thanh san phim cao hon cac san pham cling
loai, ¢6 tinh ning twong dwong vdi cac hang khac. Trong bdi canh nén kinh té
dang phai ddi phé voi cac hién twong nhu lam phat, chi phi cho vt tu, lao
dong, quang cido va ban cang ngay cang ting budc cong nghiép ché tao phai
tim kiém céc phuong phap san xuét t6i wu dé giam gia thanh san pham. Mat
khac nhu cau nang cao chat lugng san pham sé& lam tang mirc d6 phirc tap cta
qua trinh gia cong. Khéi lwong cac cong viéc don gian cho phép tra luong thap
s& giam nhiéu. Chi phi cho ddo tao cong nhan va ddi ngii phuc vy, gia thanh
thiét bi cling mang theo. Pay 1a dong lyc manh kich thich sy phat trién cua tu

dong hoa.



Tu dong hoa cic qua trinh san xudt cho phép cai thién diu kién san xuit.
Céc qua trinh san xuét st dung qua nhiéu lao dong séng rat d& mat 6n dinh vé gio
gic, vé chat luong gia cong va ning suit lao dong, gay kho khan cho viéc diéu
hanh va quan 1y san xuat. Cac qua trinh san xuat ty dong cho phép loai b cac
nhuge diém trén. Pong thoi tu dong hoa da thay doi tinh chét lao dong, cai thién
diéu kién 1am viéc cta cong nhan, nhét 1a trong cac khau ddc hai, nang nhoc, co
tinh 1ap di l3p lai nham chan, khic phuc dan sy khac nhau giira lao dong tri 6c va
lao dong chan tay.

Tu dong hoa cac qua trinh san xuat cho phép dap tmg cudng do lao dong
san xudt hién dai . Vi cac loai san phém o s6 luong 16n (trdm ti cai trong mot
nam) nhu dinh, bong dén dién, khoa kéo v..v.thi khong thé sir dung cac qua trinh
san xudt thi cong dé dap Gmg san luong yéu cau voi gia thanh nho nhat.

Tu dong hoa cac qua trinh san xuat cho phép thuc hién chuyén mon hoa va
hoan doi san xuat. Chi c6 mot sb it san pham phuc tap 1a duoc ché tao hoan toan
bdi mot nha san xuat. Thong thudng mot hang sé sir dung nhiéu nha thau dé cung
cap cac bd phén riéng 1¢ cho minh, sau d6 tién hanh lién két, lip rap thanh san
pham tong thé. Cac san pham phtrc tap nhu 6t6, may bay.v...v néu ché tao theo
phuong thiic trén s& ¢6 rat nhiéu vu diém. Cac nha thau s& chuyén sau hon véi cac
san pham ctia minh . Viéc nghién ctru, cai tién chi phai thuc hién trong mot ving
chuyén mon hep, vi thé s& co chat luong cao hon, tién d6 nhanh hon. San xuét cta
cac nha thau c6 diéu kién chuyén thanh san xuat hang khoi. Do mét nha thau tham
gia vao qua trinh san xudt mot san pham phuc tap nao d6 co6 thé déng vai trd nhu
mot nha cung cip cho nhiéu hang khac nhau, nén kha ning tiéu chuan hoa san
pham 1a rat cao. Piéu nay cho phép tng dung nguyén tic hoan d6i — mot trong
cac diéu kién co ban dan téi sy hinh thanh dang san XUt hang khdi khi ché tao
cac san pham phuc tap, so lugng it. Tuy nhién, cling khong nén qua dé cao tam
quan trong cua tiéu chuan hoa. Khong c6 tiéu chuan héa trong san xuat chi co thé
gay can trd cho viéc hoan chuyén ¢ mot mic dd nhat dinh, 1am hang tiéu tén thoi

gian cho cac qua trinh san xudt cac san pham phtc tap chir khong thé 1am cho cac
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qua trinh nay khong thé thuc hién duoc. Co thé noi tu dong hoéa gitr mot vai tro
quan trong trong viéc thuc hi¢n ti€u chuin héa boi chi co6 nén san xuit tu dong
hoa méi cho phép ché tao cac san pham c6 kich ¢& va dic tinh khong hodc it thay
d6i voi s6 lwong 16n mot cach hiéu qua nhat.

Tu dong hoa cac qua trinh san xuat cho phép thuc hién canh tranh va dap
mg diéu kién san xuat. Nhu cau vé san pham s& quyét dinh mac d6 4p dung tu
dong hoa can thiét trong qué trinh san xuat. Déi véi san pham phtic tap nhu tau
bién, gian khoan dau va cac san phém co kich co, trong luong rat 1on khac, sb
lugng sé rat it. Thoi gian ché tao kéo dai tir vai thang dén vai nam. Khéi luong lao
dong rat 1on. Viéc ché tao chung trén cac day chuyén tu dong cao cap 1a khong
hiéu qua va khoéng nén. Mit khac cac san pham nhu bong dén dién, 6t6, cac loai
dung cu dién dan dung thuong c6 nhu cAu rat cao tiém nang thi truong 16n, nhung
lai duoc rat nhiéu hang ché tao. Trong nhiéu trudng hop, loi nhuén riéng ciia mot
don vi san pham 1a rat bé. Chi c6 san xuét tap trung véi s6 lugng 16n trén cac day
chuyén tu dong, ning suat cao mdi co thé 1am cho gia thanh san pham thap, hiéu
qua kinh té cao. Str dung cic qua trinh san xuat tu dong hoa trinh d6 cao trong
nhimg trudng hop nay 1a rat can thiét. Chinh yéu t6 nay 1a mot tac nhan tdt kich
thich qué trinh canh tranh trong co ché kinh té thi truong. Canh tranh s€ loai bo
cac nha san xut ché tao ra cic san pham chat luong thap, gia thanh cao. Canh
tranh bat budc cac nha san xudt phai cai tién cong nghé, ap dung tu dong hoa cac
qua trinh san xuat dé tao ra san pham t6t hon véi gia ré hon. C6 rat nhiéu vi du vé
cac nha san xuat khong c6 kha niang hoic khong mudn cai tién cong nghé va ap

dung tu dong hoda san xuét nén dan dén that bai trong thi truong.

1.1.2. DAy Chuyén San Xuat Ty Pong Hoa

1.1.2.1. Khai niém
Day chuyén san xuat tuy dong c6 nhiing dac diém sau:

+ La hé thong thiét bi dé san xuat mot hay vai loai san pham nhat dinh véi san

lugng 16m.



+ Hé théng thiét bi nay tu dong thuc hién cac nhiém vu gia cong theo quy trinh
cong nghé da dinh, chi cin ngudi theo ddi va kiém tra.

+ Nguyén liéu hay ban thanh phan lan luot doi chd theo nhip san xuat tir vi tri
gia cong nay dén vi tri gia cong khac theo mot co cdu chuyén dong nao do.
1.1.3. Céc hé thong san xuit tw dong va phan loai sin pham hién nay
1.1.3.1. Mot s6 vi du vé san xuét tw dong hién nay

a) Day chuyén san xuat bia:
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Hinh 1.1: Day chuyén san xuat bia.
Day chuyén san xuét bia sir dung dé san xuat cac loai bia chai, bia lon. Ap
dung nhirng cong nghé mai hién dai, dé san xuét ra cac loai bia chat luong, dam
bao an toan cho nguoi tiéu dung.

b) Hé thong han, cét tu dong.

Hinh 1.2: Sir dung canh tay robot trong han cét kim loai.
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Day chuyén san xuét tu dong trong cong nghiép ngdy cang hién dai, c6
mirc d6 tu dong hoéa ngay cang cao, ning suat lam viéc chat luong san pham
ngay cang dugc nang 18n, vai trd cong nhan ngay cang dugc thay thé boi may
moéc. Do d6 hiéu qua lam viéc ting dang ké.
1.1.3.2. Mt s6 vi du vé md hinh phan loai san phim hién nay

a) Hé théng phan loai theo mau

Hinh 1.3: Hé thong phan loai theo mau.

Nguyén 1y hoat dong: Str dung cam bién mau sic dé phan biét cac san
pham c6 mau sac khac nhau.
Nhan xét: Hé théng c6 kha niang phat hién mau sic nén thuan loi cho
viéc phén biét cac san phdm c6 mau sic khac nhau.
Ung dung: Puoc tng dung rong rii vao cac day chuyén phan loai san
pham theo mau séc trong thuc té dé ting kha nang phan loai duoc nhiéu loai san

pham véi mau sic khac nhau nhu phén loai thudc...



b) H¢ théng phan loai theo vat liéu

Hinh 1.4: Hé thong phan loai theo vat lidu.

Nguyén 1y hoat dong: Sir dung cam bién tir truong dé phat hién cac vt
thé c6 tinh kim loai hay khong (d6ng, thép va sat...).
Nhén xét: Hé thong c6 kha niang phan biét duoc tinh chat caa san pham,
ngay ca khi san pham déng goi nén viéc phan loai san pham dé thuc hién.
Ung dung: Hé théng dugc tmg dung vao thuc té dé phan loai cac hop
chtra gia vi, phan loai vat li¢u...
KET LUAN: Ty dong hoa trong san xuat mang lai hiéu qua cao, ning suét chat
lwong san pham dugc ting 18n, gia thanh san pham duogc giam, lao dong co bap
clia con nguoi dan duge thay thé. Qua trinh san xuit duoc van hanh mét cach tu
dong theo mot trinh tur nhét dinh, nho d6 déy manh dugc chuyén mon hoa trong
san xuat gop phan dua dat nudc phat trién theo hudng cong nghiép hoa, hién dai
hoa trong tuong lai.

Hé théng phén loai san pham rat da dang, duoc tmg dung rong rai trong
thue té mang lai hiéu qua cao nhu hé théng phan loai mau sac, vat liéu... Cac hé
thdng nay ngay cang dugc cai tién, dap ung dugc nhu cau ciia con ngudi.

Tir nhitng van dé do, ching em da hudng dén dé tai “Thiét ké mé hinh va
mod phéng tay may 3 béc tw do sit dung trong diy truyén phén loai san

pham”. B¢ tai nay s€ hudng dén vi¢c tinh toan cac thong s6 quan trong cia h¢
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théng nhu toc do, khdi lugng, tai trong... Pé tir d6 s& thiét ké ra mo hinh phan

loai sdn pham theo chiéu cao co6 thé ing dung vao thuc té.

1.2. GIOI THIEU VE HE THONG PHAN LOAI SAN PHAM THEO CHIEU
CAO
1.2.1. Pit van dé

Ngay nay tu dong hoa trong diéu khién san xuat dan di sau vao timg ngd
ngach, vao trong cac khau cia qua trinh san xuat. Mot trong nhiing img dung
d6 1a cong nghé phan loai san pham theo chiéu cao.

Bén canh cac céng nghé phan loai san pham nhu mau sic, tinh chat vat
liéu, theo kich thuéc... Dan duoc ty dong hoa theo mét day chuyén hién dai
nham dat duoc nhirng muc dich sau:

+ Nang cao do chinh xac va ning suét lao dong.

+ Giam sy nang nhoc cho ngudi cong nhan, tiét kiém thoi gian.

+ Giam dugc chi phi san xuat dong thoi ha gia thanh san pham.

Trudc nhitng yéu cau thuc té d6, chiing em d3 chon va 1am dé tai “Thiét
ké méd hinh va mé phéng tay may 3 béc tw do sir dung trong diy truyén
phan loai san phﬁm”. Trong viéc thiét ké va ché tao, tu dong hoa duoc thé
hién qua 2 qué trinh sau:

+ Ty dong hoa phan loai dugc san phém co kich thudc khac nhau.

+ Ty dong hoa trong khau nhan biét vat c6 kich thuéc khac nhau dé dua

vaongin chira diing voi ngan chira san pham do.

1.2.2. Muc tiéu thiét ké hé thong
1.2.2.1. Muc tiéu kinh té
Hé thong tu dong phan loai san pham mot cach tu dong theo cac kich
thude khac nhau (Cao, Trung Binh va Thap). Nang cao ning suat lam viéc dé

dat duoc hi¢u qua cao nhat, mé hinh c6 thé ung dung trong san XUAt.



1.2.2.2. Muc tiéu ky thuat
Hé théng hoat dong on dinh, dat d6 chinh xac cao. Phai dat dugc cac
giai phap thiét ké tong hop vé co khi truyén dong va dién.
Pam bao an toan lao dong va thay thé tot cho cong nhan.
1.2.2.3. Yéu ciu ciia h¢ thong
+ Co6 kich thudc phu hop, khong gian lam viéc hi€u qua.
+ Hé thdng dé diéu khién va lam viéc tin cay.
+ Pam bao an toan cho ngudi va thiét bi trong qua trinh hoat dong.
+ Thiét bi str dung phai c6 do bén va tudi tho 1on.
+ Hé théng cam bién hoat dong chinh xac, c6 kha nang cai tién cong
nghé.
+ Von dau tu pht hop, chi phi van hanh thap, phai mang tinh thAm mj.
1.2.3. Pham vi va ndi dung thiét ké hé thong
1.2.3.1. Pham vi thiét ké
Dua vao nhitng mon hoc co s& chuyén nghanh nhu: Khi cu dién, may dién,
truyén dong dién, diéu khién logic PLC... Trén tinh hinh thuc té hién nay, dua
ra cac phuong phép thiét ké trén 1y thuyét, ta chon phuong phap c6 hiéu qua
nhat. Pua ra cac phuong an khac nhau, thiét 1ap phuong an thich hop dé giai
quyét mot s6 van dé va mang lai hiéu qué trong tuong lai.
1.2.3.2. Noi dung thiét ké
+ San pham c6 kich thudc thay d6i dugc chia lam ba loai: Cao, trung
binh va thiap => Dung dé phan loai theo chiéu cao.
+ Tinh todn va lua chon céc co cau, thiét ké két ciu va xay dung mo hinh.
+ Xay dung luu dd giai thuat thiét ké lap trinh sir dung trén PLC.

+ Lap rap md hinh thiét ké va van hanh
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CHUONG 2.

PHAN TiCH VA CHON PHUONG AN THIET KE

2.1. Y TUONG THIET KE
Trai qua qua trinh tim hiéu trén sach vo, internet va thyc té... Em da
quyét dinh thiét ké “Thiét ké mé hinh va mé phéng tay may 3 béc tw do sir
dung trong diy truyén phan loai san phAm” nhu sau:
+ Thiét ké bang chuyén van chuyén san pham.
+ Thiét ké ngan chtra san pham.
+ Thiét ké cac cam bién dé phat hién san pham.
+ Thiét ké canh tay robot dé gip san pham dit vao thung san pham.
+ Thiét ké hé thong diéu khién
2.2. PHAN TiCH VA CHON PHUONG AN THIET KE
2.2.1. Hé thong bing tai
2.2.1.1. Gi6i thiéu vé bing tai

Hinh 2.1: Bang tai
Bing tai thuong duoc ding dé di chuyén céc vat liéu don gian va vt liéu
r0i theo phuong ngang va phuong nghiéng. Trong cac day chuyén san xuét, Cac

thiét bi ndy duoc sir dung rong rai nhu nhimg phuong tién dé van chuyén cac co
11



ciu nhe, trong cac xudng luyén kim dung dé van chuyén quing, than dé, cac
loai xi 10 trén céac tram thuy dién thi dung van chuyén nhién liéu. Trén cac kho
bi thi ding dé van chuyén cac loai hang buu kién, vat liéu hat hodc mot sd san
pham khéc. Trong mot s nghanh céng nghiép nhe, cong nghiép thuc pham,
hoa chat thi dung dé van chuyén cac san pham da hoan thanh va chua hoan
thanh giita cac cong doan, cac phan xudng, ddng thoi ciing dung dé loai bo cac

san pham khong dung duoc.

2.1.1.2. Uu nhuoc diém vé bing tai
CAu tao don gian, bén, c6 kha nang van chuyén rOi va don chiée theo cac
huéng nam ngang, nim nghiéng hodc két hop giita nam ngang v4i nam
nghiéng. Vén dau tu khong 16n 1dm, c6 thé tu dong duoc, van hanh don gian,
bao dudng dé dang, 1am viéc tin cdy, ning suat cao va tiéu hao niang lugng so
v6i may van chuyén khac khong 16n 1am.
Tuy vay pham vi str dung cua bang tai bi han ché do téc @6 dbc cho

phép cua bang tai khong cao va khong di theo duong cong duogc.

2.1.1.3. Cau tao chung vé bing tai

Hinh 2.2:Cau tao bang tai.
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Trong do:

+ 1. B6 phan kéo cung cac yéu td lam viéc truc tiép mang vat.

+ 2. Tram dan dong, truyén chuyén dong cho bo phan kéo.

+ 3. B0 phan cang, tao va giir luyc cang can thiét cho bo phan kéo.

+ 4. Hé théng dd 1am bd phan truot cho bd phan kéo va cac yéu t6 lam viéc

2.1.1.4. Cac loai bang tii va phwong an lya chon

a. Phan loai.
Bdng 1: Phan logi bang tai
Loai Bang Tai Trong Tai Pham Vi Ung Dung
Van chuyén timg chi tiét gitta cdc nguyén
Bang tai day dai <50kg |cong hodc van chuyén thiung chira trong
gia cong co va lap rap.
o 25— 125 | Van chuyén chi tiét trén vé tinh trong gia
Bang tai 14 ) ]
kg cong chuan bi phoi va trong lap rap.
L . | 50-250 |Van chuyén cac chi tiét 16n giita cac bo
Bang tai thanh day
kg phan trén khoang cach >50m.
< 5 30-500 | Van chuyén chi tiét trén cic vé tinh giita cac
Béng tai con lan
kg nguyén cong vdi khoang cach <50m.

b. Phuong an lya chon.

Trong hé théng phan loai san pham theo chiéu cao, bing chuyén co
nhiém vu cung cap san pham dé phan loai. Do yéu cau la san pham va thing ¢
dang roi rac nén ta chon phuong an dung bing tai dai 1a phi hop véi yéu cau
datra.

Uu diém khi dung béng tai dai trong hé théng:

+ San pham duoc dan tryc tiép trén bang tai.

+ Tai trong cua bang tai khong can 16n.

+ Thiét ké d& dang, dé thi cong.
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+ Vat liéu dé tim, gia thanh ré.

2.2.2. Phwong an lya chon dong co
Bing tai dan dong bﬁng dong co dién DC. Ta co thé chon dong co theo
cac phuong an sau:
A. Dong co DC
Pong co dién mot chiéu 1a may dién chuyén d6i nang luong dién mot

chi€u sang nang luong co.

Hinh 2.3:Dong co DC KM3448A.

Cau tao

Hinh 2.4: Cau tao dong co 1 chiéu
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Pong co mot chiéu gdm cac thanh phan chinh sau:

- Phan tinh (stato ) : Stato goi 13 phan cam gom 15i thép bang thép dic, vira 13
mach tir vira 1a vo may. Gén voi stato 14 cac cuc tir chinh ¢6 ddy quan kich tir.
- Phan quay (roto) : Roto ciia may dién mot chiéu goi 1a phan Gmg bao gdm 15i

thép, ddy quin phan tng, ¢ gop va chdi than.

Nguyén ly hoat dong

Hinh 2.5:Nguyén ly hoat dong

Khi cho dién ap mot chiéu U vao hai choi than tiép xuc véi hai phién gop 1
va 2, trong ddy quén phan tng c6 dong dién hai thanh dan c6 dong dién nim trong
tir trudng s& chiu luc tac dung lam cho réto quay, chiéu luc xac dinh theo quy tic
ban tay trai. Khi phan ing quay duoc nira vong, vi tri hai thanh dan va hai phién
gop 1 va 2 ddi chd cho nhau, dbi chiéu dong dién trong cac thanh dan va chiéu luc
tac dung khong doi cho nén dong co co chiéu quay khong ddi. Khi dong co quay,
cac thanh dan cit tir trudng va sinh ra strc dién dong cam tng E, trong diy quin

roto.

Phuong trinh dién ap dong co dién mot chiéu: U=E,+ R, .I,
U'u diém: Gia thanh ré, d& diéu khién, moment xoan 1on.
Nhuwrge diém: + Dap tng cham trong khi mach diéu khién lai phic tap.

+ Phai c6 mach phan hoi thi méi nang cao d chinh xac.
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B. Dong co budc

Vatgia.com

Hinh 2.6: Dong co budc.

Dong co budc thuc chét 1a mot dong co dé)ng bo dung dé bién dbi cac tin
hiéu diéu khién dudi dang cac xung dién roi rac ké tiép nhau thanh cac chuyén
dong goc quay hodc cac chuyén dong cta roto va c6 kha ning cb dinh roto vao
nhiing vi tri can thiét. Dong co bude lam viéc dugce 1a nho ¢o6 bo chuyén mach
dién tir dua cac tin hiéu diéu khién vao stato theo mot thir tw va mot tan sd nhat

dinh. Tong s6 goc quay cua roto twong ung voi so lan chuyén mach, cling nhu

7
A

chiéu quay va tdc do quay cta roto, phu thudc vao thir ty chuyén ddi va tan sd
chuyén d6i. Khi mot xung dién ap dit vao cudn day stato (phan tng) cua dong
co bude thi roto (phan cam) ciia dong co s& quay di mot goc nhét dinh, goc dy 1a
mot bude quay ctia dong co. Khi cac xung dién ap dit vao cac cudn ddy phan

g thay ddi lién tuc thi roto s& quay lién tuc.

Nam cham vinh clru

™ Stator

Cau tuo dong cv bude dién hinh

Hinh 2.7: C4u tao dong co budc
16



Uu diém: + Diéu khién vi tri tbc d6 chinh xéc, khong can mach phan hoi.
+ Thuong st dung trong cac loai may CNC.

Nhugc diém: Giad thanh cao, momen xoan nho.

KET LUAN: Vi yéu ciu cta bang tai 1a khong doi hoi do chinh xac cao, tai
trong nho, gia thanh ré, dé diéu khién ta chon dong co dién mot chiéu dé dan
dong cho bang tai. Pong co dugc chon yéu cau phai ¢ moment 16n do yéu cau
lam ctia bang tai co tai trong. Va bang tai chuyén dong véi van tdc nho nén ta
chon dong co c6 téc d6 thap nhung phai dam bao yéu cau vé tdc do cling nhu
tai. Vi thé chon dong co KM-3448A 1a thich hop nhat (Hinh 2.3). Pong co
KM-3448A dugc thiét ké tich hop bo giam toc bén trong nén cé thé diéu khién
tai trong kha 16n.

Pong co co cac thong sd nhu sau:

+ Nguén 24VDC.

+ Tdc d6 quay n = 220 (Vong/Phit).

+ Cong suat P = 0.009Kw.

+ Moment xoan cuc dai M = 7.5N.m.

+ Khéi luong m = 250g.

+ PBuong kinh truc D = 6mm.

+ Hé s6 giam tbc 1a 50:1.

2.2.3. Phwong 4n lya chon bd truyén din dong
Céc loai bo truyén dan co khi thuong gip nhu sau:
+ B0 truyén banh rang.
+ B9 truyén tryuc vit — banh vit.
+ B0 truyén vit me- dai bc.
+ B9 truyén xich.

+ B0 truyén dai.
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KET LUAN: V6i yéu cau cua dé tai, ta chon bo truyén dai dé truyén dong kéo
cho bang tai boi vi bo truyén dai c¢6 nhimg dic diém sau :
Uu diém :

+ C6 thé truyén dong giita cac truc cach xa nhau (>15m).

+ Lam viéc ém, khong gay on a0 nhd vao d6 déo ctia dai nén co thé

truyén dong voi van tdc 1on.

+ Nho vao tinh chat dan hoi cia dai nén tranh duoc dao dong sinh ra do tai

trong thay doi tac dung 1én co cau.

+ Két cau va van hanh don gian.

+ Nho vao sy trugt tron cta dai nén dé phong su qua tai xdy ra trén dong co
Nhuoc diém :

+ Do c6 truot dai nén khong dam bao vé ty s truyén.

+ Do phai ¢ luc cing ban dau nén tap ap luc phu trén truc va gdi do.

+ Day dai khong chiu dugc trong mdi truong dau md

Hinh 2.8:Bo truyén dai

2.2.4. Phwong 4n lya chon co cAu diy va gip san pham
Co céu chap hanh ¢ nhiém vu bién doi ning lwong khi nén thanh nang
luong co hoc. Co céu chap hanh c6 thé thyc hién chuyén dong thang (Xilanh)
hoic chuyén dong quay (Pong co khi nén).

bé thiét k€ co cau day va gap san pham ta c¢6 thé si dung cac phuong an sau:
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a)Dung dong co

Uu diém: + Gia thanh ré.
+ An toan khi sir dung.
+ Thoi gian tré nho.
+ Mirc d6 that thoat nang luong khong dang ké.

Nhwoce diém:  + Chuyén dong gy tiéng dn do ma sat sinh ra.
+ Tubi tho khong cao do bi mai mon.
+ Kich thudc hoi bi cong kénh

b)Dung xilanh khi nén

Xi lanh khi nén duoc str dung nhiéu trong cac hoat dong may moc thiét bi

hang ngay, ma dudng nhu né trd nén gan giii lam. né giup cac dong co nhu xe,
may hoat dong va nhiéu cac thiét bi khac hoat dong va dugc tng dung rat nhiéu
trong nganh tu dong hoa

Xilanh khi 1a thiét bi co dugc van hanh bang khi nén. Cu thé, xi lanh khi
nén hoat dong bang cach chuyén hoa ning luong cta khi nén thanh déng ning,
khién pit tong cta xi lanh chuyén dong theo huéng mong mudn, qua do truyén

dong dén thiét bi.

%
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Hinh 2.9: Xilanh khi nén.
Khi dua khi nén vao xilanh, va lugng khi dugc dua vao tang dan 1én, theo
d6 s& chiém khong gian trong xilanh va khién pitong dich chuyén, truyén dong

diéu khién thiét bj bén ngoai.
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Phan loai : Trén thi truong co rat nhiéu loai xilanh khac nhau vé chung loai, mau
mi va xut x{r, nhung ching ta c6 thé phan thanh hai loai:
— Xilanh tac dong don : La loai xilanh str dung khi nén dé dich chuyén

pitong dich chuyén theo huéng nhat dinh.

W TITITZ | 2
7..// . .

Hinh 2.10:Xilanh tdc dong don
— Xilanh tac dong kép : Double Acting(DAC) la loai xilanh cho phép Uing

dung luc day khi nén hai hudng hanh trinh di chuyén, co cdu din déng c thanh

day & hai dau pitong.

Hinh 2.11: Xilanh tac déng kép

Uu diém: + Tudi tho cao, chiu qua tai tot.
+ {t tiéu hao ma sat khi chuyén dong.
+ Em 4i, co cAu chap hanh nhe nhang, it giat cuc gy an suét
dong
+ Thiét ké dao chiéu d& dang, chiu qua tai tot.
Nhwoc diém: + C6 thoi gian tré 16n.
+ Gia thanh cao, ché tao doi hoi chinh xéc cao.
+ Muc do an toan khong cao khi van hanh.
+ Hiéu suat khong cao do su ro ri khi, mat mat tir 6ng din
Khi.
20



KET LUAN: Phan tich nhitng phuong &4n d6, em chon phuong an st dung
xialnh khi nén dé dua vao hé thdng, cu thé 1a xilanh tic dong kép. Tao su linh

hoat trong diéu khién, dap tng yéu cau ditra.

2.2.5. Phuong 4n lwa chon cAm bién sin phim
C6 rét nhiéu loai cam bién cd thé tmg dung dé phan loai san pham theo
chiéu cao nhu cam bién dién dung, dién cam va cam bién quang... O day san
phém c6 kich thude kha 16n nén viée chon céac loai cam bién tiém can thi do
chinh xac khong cao, chinh vi vay ta chon cam bién quang 14 thich hop nhat

trong truong hop nay.

Hinh 2.12:Cam bién quang thu phét

Hinh 2.13:Céu tao cam bién quang
1) Ngudn phat
2) Thudc do
3) Pau thu quang

Cam bién quang phan xa hoat dong theo nguyén tic doi phan quang: dau
thu quang dat cung phia voi ngudn phat. Tia sang tir ngudn phat qua thau kinh

hoi tu dap to1 mot thudce do chuyén dong cung vat khao sat, trén thudc co
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nhimg vach chia phan quang va khong phan quang ké tiép nhau, khi tia sang
gip phai vach chia phan quang s& bj phan xa trd lai ¢au thu quang.

Uu diém: + Khong can tiép xtic véi san pham.
+ C6 thé phat hi¢n ¢ vat khoang céch xa.
+ Khéng bi hao mon, c6 tudi tho cao.
+ Co6 thoi gian dép img nhanh.
Nhuoe diém: + Gia thanh cao.
+ D@ bi chay khi cap nham dién ap.
Cam bién quang E3F-DS10C4 c6 nhimg thong s6 sau:
+ Dién &p hoat dong 10 — 30 V.
+ Gom ¢6 3 day: Nau, xanh va den.

+ Khoang cach phat hién L = 10cm.
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2.2.6. Phwong 4n lwa chon canh tay gip san phim
Trong mo hinh nay canh tay gap c6 vai tro rat quan trong. N6 thuc hién
nhiém vu gép cac san phém ¢o kich thudc khac nhau va dat vao cac vi tri khac
nhau.
Do d6 canh tay gip phai dugc thiét ké dam bao mot sb yéu cau vé mit
k¥ thuat nhu sau:
+ Céanh tay gap phai dugc thiét ké mot cach chic chin, c6 d6 chinh xac
Cao.
+ Hé théng nang ha, gip san pham phai c6 luc du 16n.
+ Céanh tay khong bi ngi hay 1éch trong khi di chuyén.
+ Pam bao vé mit yéu cau tham my.
2.2.6.1. Pittong
Co céu day doi hoi lyc tac dung phai 16n va khong bi truot trong qua
trinh day va gap san pham. Chinh vi vay ta chon pittong c6 dic diém nhu trén
dé tién trong qua trinh lip rap va giam chi phi.
2.2.6.2. Thiét ké khung canh tay gip
Canh tay gip 1a phan chiu tai trong 16n nhat trong mé hinh co khi, khung
canh tay phai chiu lyuc, chiu tai trong va dap néu cd sy ¢ xay ra, chiu tai trong
ctia thanh truot bi khi hoat dong & ché do lam viéc binh thuong, gilp cho lam
viéc 6n dinh hiéu qua hon va dam bao yéu cau vé thAm my cta robot.
2.2.6.3. Thanh ray
Két hop hai thanh ray gitip canh tay chuyén dong tinh tién 1én xuéng,
nang ha mot cach dé dang. Thanh ray con lai duoc thiét ké nim ngang gitp
canh tay chuyén dong tinh tién vao ra dé gap va tha san pham vao ding vi tri

yéu cau trong hé thong.
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y.

Hinh 2.15:Canh tay gap san pham.
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2.2.7. Phuong an lwa chon thiét bi trén hé thong

2.2.7.1. Role trung gian

Trong hé thong dién tu dong hoa thi role 1a mot thiét bi khong thé thiéu.
Role dugc dung dé cAp ngudn cho hé théng hoat dong thong qua tin hiéu dau
vao nhan tr thiét bi diéu khién. Ngoai ra role con dung dé dao cuc tinh cua
dong dién mdt chiéu. Vi vay ung dung thuc té cta role rat rong rai trong cac h¢

théng tu dong.

Hinh 2.17:C4u tao role trung gian

Trong do :
25



+ Nam cham dién (1)

+ Nip (2)

+Loxo (3)

+ Hé thdng co tiép diém (4) (goém cac tiép diém thudng md va tiép
diém thuong déng)

Khi cuon day duoc cép dién ap, luc dién tir trong cudn day xuét hién lyc
nay sé& thing luc cta 10 xo 3 va kéo nip 2 vé phia 15i thép cia mach tir, nén cac
tiép diém thuong dong md ra con céc tiép diém thudng mé dong lai. Cac thanh
gan tiép diém dong 1am bang thép 10 xo hodc dong 16 xo muc dich dé cho céc tiép
diém tiép xtic voi nhau tot hon. Role trung gian dung dé truyén tin hiéu cta cac
role bao vé trong mach diéu khién. Do d6 sb luong tiép diém cua role trung gian

tuong doi nhiéu.

2.2.7.2. Van déo chiéu
Van dao chiéu c6 nhiém vu diéu khién dong ning lugng bang cach dong md hay
thay d6i vi tri cac ctra van dé thay d6i hudng ctia dong khi nén.
Mot s6 van ddo chiéu thuong gip
- Van dao chiéu 2/2
- Van dao chiéu 4/2
- Van déo chiéu 5/2
- Van dao chiéu 3/2
- Van dao chiéu 4/2
O day dé phu hop véi yéu cau thiét ké cua hé thdng, em dé chon sir dung

van dao chiéu 5/2.
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Hinh 2.18:Van khi nén 5/2 Hinh 2.19: C4u tao van dao chiéu
Van 5/2 14 loai van c¢6 1 ctra vao 2 ctra ra va 2 cira xa cho mdi trang thai.

Nguyén 1y hoat dong : Khi chua cip khi vao cira diéu khién 14, dudi tac
dung cua luc 10 xo van hoat dong & vi tri bén phai, luc d6 cura s6 1 thong
v6i cira 8O 2 va ctra 4 thong véi cira 5, ctra s6 3 bi chan. Khi ta cap khi vao
ctra diéu khién 14 van 5/2 dao trang thai lam cira 1 thong véi cta 4, cira 2

thong vai cura 3 va ctra 5 bi chan.

2.2.7.3. Van tiét lwu

A \7& B
4\

=
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Hinh 2.20:Van tiét luu Hinh 2.21:K{ hiéu van tiét luu

Van tiét luu c6 nhiém vu thay d6i luu luong dong khi nén, c6 nghia 13
thay ddi van tdc clia co cau chap hanh.

Nguyén 1y 1am viéc ctia van tiét Iuu 1a luu lugng dong chay qua van phu
thudc vao su thay doi tiét dién. Van tiét luu c6 tiét dién thay d6i lam luu luong
dong chay qua van thay doi duoc nhd vao mot vit diéu chinh lam thay doi tiét
dién cua khe ho.
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2.2.8.4. N(it nhan

Hinh 2.22: Nut nhan.
Khai quat va cong dung :
+1a 1 khi cy dung dé déng ngat tir xa cac thiét bi dién.
+ thuong dat trén bang diéu khién, & ta dién, trén hop nut nhén...
+ khi thao tac can dat khoat dé mé hodc dong mach dién.
Ciu tao :

NGt nhdn gdm hé thong 10 X0, hé thdng céc tiép diém thuong md va
thudng dong va co vo bao vé. Khi tac dong vao nat 4n, cac tiép diém chuyén
trang thai va khi khong tac con tic dong, cac tiép diém trd lai trang thai ban
dau.

Phéan loai:

+ Theo chuc ning trang thai hoat ddng ctia niit nhan : nit nhan don, niit nhan kép.

+ Theo hinh dang : loai hé, bao vé, loai bao vé chéng nudc va chéng bui, loai bao vé
khéi no.

+Theo yéu cau diéu khién : 1 nat, 2 nat, 3 nut.

+ Theo két cau bén trong : ¢6 va khong co dén bao.

Két luin : pé phu hop véi yéu cau thiét ké cua hé théng, em da lua chon loai nut
nhan don, khong c6 dén bdo va thuong ho.
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2.2.7.5. Cong tic hanh trinh

Hinh 2.23:Céng tac hanh trinh

Cong tic hanh trinh trudc tién 14 cai cong tic tuc 1a lam chic niang dong
mo mach dién, va nd duogc dat trén duong hoat déng ctiia mot co cau nao do6 sao
cho khi co cdu dén mot vi tri ndo do sé tac dong 1én cong tac. Hanh trinh c6 thé 1a
tinh tién hoic quay.

Khi cdng tac hanh trinh dugc tic dong thi nd s& lam dong hodc ngat mot
mach dién do d6 co thé ngét hoac khoi dong cho mot thiét bi khac. Nguoi ta co
thé dung cong tic hanh trinh vao cac muc dich nhu:

- Gi6i han hanh trinh ( khi co cdu dén vi tri d6i han tac dong vao cong tic
s& lam ngat ngudn cung cp cho co cdu -> nd khong thé vuot qua vi tri gii han)

- Hanh trinh ty dong: Két hop véi cac role, PLC hay VDK dé khi co cau
dén vi tri dinh trudc s& tac dong cho céac co cdu khac hoat dong (hodc chinh co
cau do).

2.2.8. Phwong 4n lya chon diéu khién trén hé thong
Dé thuc hién tot dé tai nay em da lua chon phuong &n 1ap trinh diéu khién

cho hé thong bang PLC (Progammable Logic Controller).
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Hinh 2.24: PLC S7-200

CPU
Input ) Processing s Output
Module Central Uit Module
Programming Operator
Dovico Intarface

Hinh 2.25:So d6 khéi PLC
Mot PLC c6 khéi Module Input, khdi CPU(Central Processing Unit) va
khéi Module Output. Khéi Module Input c6 chiic nang thu nhén cac dit liéu
digital, analog va chuyén thanh céc tin hiéu cap vao CPU. Khéi CPU quyét dinh
va thyuc hién chuong trinh diéu khién thong qua chuong trinh chira trong bd nhd.
Khéi Module Output chuyén céc tin hiéu diéu khién tir CPU thanh dir liéu analog,

digital thuc hién diéu khién cac d6i tuong.

Dic diém ctia PLC S7-200 CPU 224
- Kich thuoc : 120.5mm x 80mm x 62mm
- Dung lugng bd nhé chojong trinh: 4096 words
- Dung lugng b nh¢ dir liéu: 2560 words

- B0 nhé loai EEFROM
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- C6 14 cong vao, 10 cong ra.
- C6 thé thém vao 14 modul mé rong ké ca modul Analog.
- Téc dd xtr Iy mot 1énh logic Boole 0.37ps

- Co6 256 timer , 256 counter, cac ham s6 hoc trén s6 nguyén va so

- €6 6 b dém toc d¢ cao, tan sb dém 20 KHz

- €62 bo phat xung nhanh kiéu PTO va PWM, tan s6 20 KHz chi ¢
cac CPU DC.

- (€62 bo diéu chinh tuong tu.

- Céc ngat: phan ctmg, theo thoi gian, truyén thong,. ..

- Pong ho thoi gian thuc.

- Chuong trinh dugc bao vé bang Password.

- Toan bo dung lugng nhé khong bi mat dir liéu 190 gio khi PLC bi
mat dién.

Uu diém cta PLC :

+ Tinh linh hoat: C6 thé str dung mét bd diéu khién cho nhiéu d6i tuong
khéac nhau véi cac thuat toan diéu khién khac nhau.

+ Tdc do thyc hi¢n nhanh, kha ndng bao mat hé¢ théng khi str dung ma

hoa.

+ Nho, gon va gia thanh thap.

+ Kha ning mo& rong va nang cap hé thong.

+ Lap trinh dé& dang, ngon ngir d& hiéu.

+ Khong yéu cau cao vé mach diéu khién.

+ D& dang thiét ké va thay doi logic diéu khién.

31



CHUONG 3.
TINH TOAN THIET KE HE THONG

3.1. THIET KE PHAN CO KHi

3.1.1 Thiét ké bp truyén dai

/

Hinh 3.1:So do bd truyén dai
Ta c6 dudng kinh banh dan 1a d1 = 10mm, banh bi dan d2 = 20mm,
khoang céch gitra 2 truc cua bo truyén a = 50mm, toc do cta dong co ndc = 220
(vong/phut) > ntryc.

+ Ty so truyén giita dong co va bang tai la:
,_di_10 _
T

0,5

+ Sb vong quay cua bang chuyén la:
n=0,75.ndc =0,5.220 = 110 (vong/phut).
+ Chiéu dai L cua day dai 1a
(d2—d1)*
4.q

{20-10)°
L=2.50 + 0,5.7.(10+20) + = 145 (mm)

4.50 -

L=2.a+05.m.(d1 +d2) +
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3.1.2 Thiét ké bing tai

VR Fg

|
A %
1
—j .
j 7
n
Hinh 3.2:So d6 bang tai
+ Puong kinh banh dan va bj dan: D=D1 = D2.

+ Khodang cach gitra 2 tryc 1a a = 460mm.
+ Bé rong cta dai B = 55mm, B tuy thudc vao kich thudc cua san pham ta co
bé rong ctia san pham Bsp = 21mm.
+ Khéi luong trung binh ciia vat (san pham cao, san pham trung binh, san
pham thap ) co trén bang chuyén 1a m = 0.05kg.
+ Pé vat can bang trén bang tai khi chuyén dong, ta c6 tong hop luc cia vat khi
dola:

P+ N+ Eps + Figo =0
+ Trong lugng P cua vat la:

P =m.g = 0,05.9,8=0,49 (N).
+ Phan lyc N cua bang chuyén doi v6i san pham a:

N =P =0,49 (N).

+ Luc ma sat Fms cia bo truyén la:
Fms = k.N =0,8.0,49 = 0,392 (N).
Trong d6: k 1a hé sb ma sat giira vat va bang tai.

+ Luc kéo Fkéo la:
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0.021<
0.462

Fkéo = m.a+ Fms = 0,05. +0,784 =0,7841 (N)

+ Momen M |a ;

Fkéo.(l—:] 0.7841(%)
1000 1000

=8,23.10° (Nm)

Cong A thuc hién cua luc kéo la: A = Fye.S = 0,7841.0,46 = 0,36 (J).

Tdc dd quay trén cac truc (van tdc cua bang tai) la:
D.mn 21.m.110

V= = = 0,12 (m/s)

&0.1000 &60.1000

3.1.3. Thiét ké hé thong canh tay

CTHT

]
i}

N Pitong 3

A

Co céu gép

H——-

i
|
|
||
|
|

Pitong 4

e

———1
—— T |

i

Pitong 2 <—

i —

ong bi
L

Pitong 1

Hinh 3.3 :So d6 canh tay robot
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A. Pitong 1 giup canh tay xoay quanh truc.
+Po dai d = 160 mm.
+ Ban kinh r =8 mm.
+ Hanh trinh L = 100 mm,
+ Ap suét cho phép p = 1 atm.

+ Dung tich cua pittong la:
V = d.Sday = 160.7.82 = 32169 (mm")
+ Phuong trinh trang thai khi ly tuéng P.V =

R

A X ;o1 Y 287.(30+273,15)
+ Van toc khi 1a : V=?=

1.10%

= 0,87 (m/s)

Trong d6: + P 13 ap suat tuyét ddi.
+ R 14 hing sb chat khi ddi véi khdng khi R = 287 J/kg.K
+ T 1a nhiét do tuyét doi.
+V 1a van toc khi.

+ Lyc day la:

F =p.S=1.10°.7.0,0082 = 20,1 (N).
B. Pitong 2 gilp nang ha céanh tay 1én xuéng theo phuong thang dang.
+ Do dai d = 160 mm.
+ Ban kinh r =8 mm.
+ Hanh trinh L = 100 mm,
+ Ap suat cho phép p = 1 atm.
+ Dung tich cua pittong la:

V = d.Sday = 160.7.82 = 32169 (mm")

+Vantdekhila: V= = ZEEEEE 2 0,87 (i)

1.10%

+ Lyc day la:
F =p.S=1.10°.7.0,0082 = 20,1 (N).
C. Pitong 3 gilip canh tay chuyén dong ra vao theo phuong ngang.
+ Do dai d =130 mm.
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+ Ban kinh r =8 mm.

+ Hanh trinh L = 75 mm.

+ Ap suat cho phép p = 1 atm.
+ Dung tich cua pittong la

V= d.Sday = 130.7.82 = 26138 (mm®)

RT _ 287.(30+273.15) _

+Vantbekhila: V=" — 0,87 (m/s)
+ Luc day la:
F =p.S=1.10°.7.0,0082 = 20,1 (N).
D.Pittong 4

+ Do dai d =90 mm.

+ Ban kinh r =5 mm.

+ Hanh trinh L = 50 mm.

+ Ap suit cho phép p = 0,5 atm.
+ Dung tich cua pittong la

V= d.Sd4y = 90.7.52 = 7068 (mm®)

+Vantéckhila:  v=2T=ZBEO2TI9) - 9 24 (mis)

P 1.10%

+ Luc day la:

F=pS= 0,5.10°.7.0,0052 = 3,9 (N).
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3.2. THIET KE PHAN PIEN
3.2.1. So dd ciia hé thong
3.2.1.1. So @0 khdi

@ N{If_\' iL

CAM PLC DONG
— RELAY [
BIEN $7- 200 Co
RELAY

|

VAN DAO CHIEU

|

XILANH

Hinh 3.4:So d6 khoi ctia hé thong
So d6 khéi cua hé théng bao gém mot by xur 1y trung tam la PLC
S7-200, nhan tin hiéu vao tir cic cam bién s& xur 1y va diéu khién cac co
cdu chap hanh, d6 1a van dao chiéu va dong co thong qua cac relay

trung gian.
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3.2.1.2. So dd tong thé ciia hé thong

LU BT
(=)

WA Sk S L
THAP

CTHT
e
- r - ‘ !
BANG TAI SAN PHAM PITTONG KEP —® \
Ca— ’
. CTHTI q T A7 cTHT2
| — M cruts
1" =T ]
T

i

CTHTE /ﬂ Hf"‘\l

\ FITTENG BAY

CAM BIEN CAD
CAM BIEN THAP

PITTONG MANG

& &

VAN 4 WAN 2
—

1 Y

VAN 1 VAN 3

Hinh 3.5:So d6 tong thé cta hé thong
3.2.2. Chon thiét bi cho hé thong
Céc thiét bi trong mo hinh nay déu dung nguén 24VDC dé phu
hop véi dién ap cap cho PLC. Qua nhiing phén tich va nhén xét tir
chuong 2 nén ta chon nhiing thiét bj pht hop cho hé théng nhu sau:
+ Hé théng cam bién quang E3F — DS10C4.
+ Van dao chiéu 5/2 dé dao chiéu cho pittong.

+ Heé thdng role trung gian.

3.2.3. So d0 diu noi dién
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SO PO PAU DAY

é (U]
mfart .
@ Hién o
5o
(B N pLC ! B
LEEL} fl
{ ol ‘ k, Q ol ELI '
CE_T 0 b oy | \
K] é k]
14 = i
i3 8 ! 4
J I:I? U 0. Wan | gt Xoay)
-: | ! i AL
o L —0)
1. L — 1
1 =+ ) R ; )
|( '|1|'|'I.| 12 | (] § - van 2 (Pitsong Mg
13 ™ ] I
14 LI | ] $ JEI]E] '
|: ||||J| 4 E —
M J N = Wan & Filtomg Dy
[ L~ Ll Rl
CTHT* [
@_ - Wan 4 (Prttong Bep)
LS ||5 I | |' A
X L

T

Hinh 3.6:So d6 dién cua hé thong
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3.2.4. Thiét ké chwong trinh diéu khién hé thong
3.2.4.1. So db Grafcet

Start

B&ng tdi chay

n

—}— Phat hign oo wat

= —}Eléng t&i dirng chay I

— CTHT 2=1

4]

Pitang ddy = 1

—— CTHTS = 1. delay 0.5s

Piltong kep = 1

FY

—_—t Dielay Zs

Pitong kep =0

n

—— CTHTS = 1.delay 0.5

Fitang =oay = 1

]

—— CTHT1 =1.delay 0,55

— CcBcao — CBihap

CTHT4 = 1 _delay 0,55 —_—— STHTS = 1, delay 0,5

—_—— CTHTE = 1.delay 0,55 —t+— Delay Zs

Pitang kep = 0 14 Pitong S8y =1

—t Delay 2=

U]

— CHTHS = 1. delay 0.5

Pitang déay = 0

[
(=]

—_ CTHTS = 1. delay 0,.5=

.

—f— CTHT2 = 1. delay 0O.5s

2

—t— CTHTZ2 = 1.delay 0.6s

Hinh 3.7:So d6 grafcet ciia hé thong
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3.2.4.2. Phan cbng vao ra cho PLC

Bdng 2 :Phdn cong dia chi vao ra.

Pau Vo Pau Ra

Pia Chi | Cha Thich Dia Chi Ch Thich
10.0 START Q0.0 ben Xanh
10.1 STOP Q0.1 Pén Do
10.3 CB_Cao Q0.3 bong Co
10.4 CB_Thap Q0.5 Pittong 1 (Xoay)
10.6 CTHT 1 Q0.6 Pittong 2 (Nang)
10.7 CTHT 2 Q0.7 Pittong 3 (Pay)
11.0 CTHT 3 Q1.0 Pittong 4 (Kep)
11.1 CTHT 4
11.2 CTHT5
11.3 CTHT 6
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3.2.4.3.Gian do thoi gian

A GIAN DO THOI GIAN
oo g1 1 START
10 o] n_ sTop
0.3 ] i CAMBEN CAD
0.4 .| U ] AN BEN THAP
0734 — I | CTHT1
mrel 1 1 CTHT2
IL0 ¢ [ CTHT3
na h 1 CTHT4
.2 ¢ LT L L~ 1 CTHI:
nz Y 1 1 1 1 CTHTS
000 o1 I L BENXANH
201 g 1 I BENBO
[ I 1 "L BONGCO
[ o I 1 PITTONG XOAY
005 ] I PITTONG NANG
00,7 o] 1 1 O | PITTONG BAY
[FiNi] 24|—I—I—I BITTONG EER

Hinh 3.8:Gian d6 thoi gian ctia hé thdng

3.243

Chuong trinh diéu khién

42



FROGRAM COMMENTS
Network 1
He thong dung den do sang

MO.0 Q0.1
| ; | rd )
1 | \
Symbol Address
Den_do Qg1
Network 2 Metwork Title

Mhan Stop he thong dung hoat dong

10.1 DC_bang_tai

| | s )
- LF

1
Pitong_xoay

—( )
1
Fitong_nang
—( )
1
Pitong_day
—( )
1
Pitong_kep
—( )
1
MO.3

—C )

Symbol Address
DC_bang_tai Q0.3
Pitong_day Q.7
Fitong_kep Q1.0
Fitong_nang Q0.8
Pitong_xoay Q0.5

Comment

Comment

1
1
1
1
1
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Network 3

Mhan Start den xanh =ang

10.0 hD.3 Q0.0
| | ;| ¢ )
| 1 | \
n0.0 hD.0
| —(C )
|
Symbaol Address Comment
Den_zxanh Q0.0
Start 0.0
Network 4
khi co tin hieu Start dong oo DC chay
n0.0 DC_bang_tai
| ' )
| \ =
1
Symbal Address Comment
DC_bang_tai Q0.3 1
Metwork 5
Cam bien phan loai szan pham
n0.0 10.4 SP_thap
| | | Iy )
| 1 | .\
0.3
| |
| |
W4
Symbaol Address Comment
CB_cao 0.3
CH_thap 0.4
SP_ceao nMD.2 SP cao
SP_thap nMD.1 SP thap
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Network &

Dung bang tai khi phay hien co vat
MO.4 DC_bang_tai
| | Iy )
. LR

1

MO 5

—(C )

Symbol Address Comment
DC_bang_tai Q0.3 1
Network T
Pitong day =1
n0.5 0.7 Pitong_day
|| | | (s)
| | | | \
1
Symbol Address Comment
CTHTZ .7
Pitong_day Qo7 1
Network 8
Delay 0.5s
Fitong_day 11.3 Tav
| | | |
l | l | M TON
50=FT 100 ms)
Symbol Address Comment
CTHTE 11.2
Pitong_day QoY 1
Network 3
Pitong kep =1
Tar Pitong_kep
| | i )
. \ G
1
Symbol Address Comment
Pitong_kep Q1.0 1
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Network 10

46

Delay 2=
Pitong_kep T3E
| } I TON
| |
200+ PT 100 ms
Symbol Address Comment
Fitong_kep Q.0 1
Network 11
Pitong day =0
T3E Pitong_day
| | Is )
. LR
1
Symbol Address Comment
Pitong_day Qo.y 1
Network 12
Delay 0,55
Pitong_day 11.2 T39
| | | |
l I l I IM TOM
501FT 100 ms)
Symbol Address Comment
CTHTS 11.2
Pitong_day Q0. 1
Network 13
Pitong xoay =1
T3g Pitong_xoay
| | rs
. (=)
1
Symbol Address Comment
Fitong_xoay Q0.5 1




Network 14

Delay 0,55
Pitong_xoay 0.8 T40
| | | |
l | l | I TON
50+FT 100 ms
Symbol Address Comment
CTHT1 0.8
Pitong_xoay Q0.5 1
Network 15
Meu 5P thap
T40 SP_thap Pitong_day
| | | | £ = )
| I | | \
1
Symbaol Address Comment
Pitong_day Q0.7 1
SP_thap h0.1 5P thap
Network 16
Meu SP cao
T40 SP_cao Pitong_nang
| | | | Is )
. I \®
1
11.1 Pitong_day
| | s )
. L=
1
Symbol Address Comment
CTHT4 11.1
Pitong_day Qo.y 1
Pitong_nang Q0.8 1
SP_cao MD.2 SP cao
Network 17
Delay 0,55
11.3 T41
| } 1M TON
| |
50-FT 100 ms
Symbol Address Comment
CTHTE 11.3
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Network 18
Mha vat (Pitong kep =0}
T41 Pitong_kep
| | ' )
I LR
1
Symbal Address Comment
Pitong_kep Q1.0 1
Network 19
Delay 25
Pitong_kep T42
| |
l | IN TON
2004 PT 100 m=)
Symbal Address Comment
Pitong_kep Q1.0 1
Network 20
Rut canh tay robot ve | Pitong day=0)
T42 Pitong_day
| | '
. (r)
1
SP_thap
—( =)
1
Symbal Address Comment
Pitong_day Q0. 1
SP_thap MD.1 SP thap
Network 21
Delay 0.5
Pitong_day T43
| } I TON
| |
50+ PT 100 ms)
Symbaol Address Comment
Fitong_day Q0.7

1
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Network 22
Ha canh tay Robot

| | '
[ \

=)
1
5P_cao

_(T)

T43 Pitong_nang

Symbal Address Comment
Pitong_nang Q0.6 1
SF_cao nMO.2 SP cao
Network 23
Delay 0.5
Pitong_nang 11.0
| | | |
| | | |
50+
Symbol Address Comment
CTHT2 1.0
Pitong_nang Q0.6 1
Network 24
Tro ve vi ti ban dau (Pitong xoay=0)
T44 Pitong_xoay
| | s
. (r)
1
Symbol Address Comment
Pitong_xoay Q0.5 1
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3.3. PANH GIA KET QUA

Hinh 3.10:Hé thong PLC va role trung gian
Trong qué trinh thiét ké va thi cong mo hinh, em da dugc tim hiéu cac
thiét bi trong nganh ty dong hoa, giup ich rat nhiéu cho cong viéc sau ndy.
Sau mot thot gian. cb ging em dd hoan thanh mé hinh. Tuy nhién véi nhiing
han ché vé mat kién thirc cling nhu cac k¥ nang, dac biét la trong khau thi
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cong co khi nén mo6 hinh con nhiéu sai sét. Tuy nhién day cling 1a kinh
nghiém va co sd dé xay dung cac may moc ciing nhu day chuyén dé dua
vao san xuat cong nghiép.
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KET LUAN

Sau mot thoi gian dai nghién ctru, xay dung y tuéng va bat tay vao
viéc tinh toén, thi cong. Em da hoan thanh dé tai “Thiét ké mé hinh va
mo phéng tay may 3 bic tw do sir dung trong diy truyén phan loai
san pham”. M6 hinh d3 dat duoc d6 6n dinh twong ddi vé& mit co khi
van hanh ciing nhu diéu khién.

Qua trinh nghién ctru va xay dyng dé tai giup em hiéu duoc nhiéu
thiét bi img dung trong nganh ty dong hoéa hién nay nham nang cao chat
lwong cude sdng ctia con ngudi.

Tuy nhién, day chi mai 1a mé hinh nho dong thoi do sy han ché vé
mat kién thirc cling nhu vé thoi gian nén viée tinh toan thiét ké chua co di
sdu dugc, chinh vi vay viée thi cdng md hinh van chua dat duoc chuan
muc nhét dinh. Trén co co ciia md hinh ndy, néu nhu mudn phét trién mo
hinh nay dé dwa vao san xuat céng nghiép thi viéc tinh toan phai hét sirc ki
ludng dén timg chi tiét nho, ké ca phan diéu khién. Tuy theo chirc ning
va yéu cau cua hé théng ma ta tinh toan cho phu hop.

Em xin cam on tit ca cac thdy co trong khoa dién — dién tir da
truyén dat cho em nhiing kién thirc quy bau va diu dat chiing em trén con
duong hoc tap tai giang duong trong nhitng nam thang vira qua. Va dac
biét em xin chan thanh cam on dén thay Nguyén Pirc Minh 13 ngudi
huéng dan tan tinh va gitp d& em moi kho khan vé kién thirc dé em c6
thé hoan thanh dugc tot d6 an nhu ngay hom nay.

Tuy nhién d6 an di tuong ddi hoan chinh nhung khong thé nao
tranh khoi nhimg thiéu sot, rit mong sy dong gop ¥ kién cia quy thay co

va cac ban sinh vién dé hoan hién to6t hon.
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