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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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Chuong 1
KHAI QUAT VE TU PONG HOA
QUA TRINH SAN XUAT

1.1. TOM TAT LICH SU PHAT TRIEN CUA TU
PONG HOA QUA TRINH SAN XUAT
1.2. MOT SO KHAI NIEM CO BAN



1.1.TOM TAT LICH SU PHAT TRIEN CUA
TU PONG HOA QUA TRINH SAN XUAT

Pi tir xa xwa, con nguwoi ludn mo wée vé cac loai may
c6 kha niing thay thé cho minh trong cac qua trinh
san xudt va cac cong viéc thwong nhiat khac.Vi thé,
miic du tw dong hoa cac qua trinh sin xuat 13 mét
linh vue dac trung cua khoa hoc ky thuat hién dai
ciia thé ky 20, nhung nhirng théng tin vé cac co cau
tw dong, 1am viéc khong can co su tro givup ciia con
ngwoi da ton tai tir tredc cong nguyen.
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Cac may tw dong co hoc da dwgc sir dung & Ai
Cap co va Hy Lap khi thwe hién cac man mua roi
dé 16i kéo nhirng ngwoi theo dao. Trong thoi trung
c0 ngwoi ta da biét dén cac may tw dong co khi
thwe hién chire ning Nnguoi gac cong ciia Albert.
Mt dic diém chung ciia ciac may tw dong ké trén
la chung khong c6 anh hwong gi t¢i cac qua trinh
san xuat cia xa hoi thoi do.
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Chiéc may tu dong dau tién dwoc sir dung trong cong
nghiép do mot tho co khi nguoi Nga, 6ng Ponzunop ché tao
vao nim 1765. Nhé n6 ma mirc nwée trong noi hoi dwoc
giit ¢6 dinh khong phu thudc vao lwgng tiéu hao hoi nuéc.

Dé do mirc nwéc trong noi, Ponzunop dung mot cai phao.
Khi mirc nuwdec thay doi phao sé tac dong lén cira van, thyc
hién dieu chinh lwgng nwdc vao noi.

Nguyén tic diéu chinh ciia co' ciu nay dwoc sir dung rong
rai trong nhiéu linh vue Khoa hoc ky thuat khac nhau, no
duorc goi la nguyén tac dieu chinh theo sai Iéch hay nguyén

tic Podundp — Gion Oat
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Pau thé ky 19, nhiéu cong trinh c¢6 muc dich hoan
thién cac co cau diéu chinh tu dong cia may hol nwéc
d3 dwgce thue hién. Cuoi thé ky 19 cac co cau diéu
chinh tw dong cho cac tuabin hoi nwéc bit dau xuat
hién.

Nam 1712 6ng Nartop, mot tho co khi nguwoi Nga da
ché tao dwoc may tién chép hinh dé tién cac chi tiét
dinh hinh . Viéc chép hinh theo mau dugc thue hién tw
dong. Chuyén dong doc ctia ban dao do banh ring -
thanh rang thwe hién.

Cho dén niam 1798 6ng Henry Nandsley nguwoi Anh
mai thay thé chuyén dong nay bang chuyén dong cua
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Nam 1873 Spender da ché tao dwgc may
tién tu dong co 0 cap phoi va truc phan phoi
mang cac cam dia va cam thung.

Nim 1880 nhiéu hing trén thé giéi nhw
Pittler Ludnig Lowe( DPirc), RSK(Anh) da
ché tao dwoc may tién rovonve dung phoi
thép thanh.
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Nim 1887 P.G .Xtoleodp di ché tao dwoc phan tir cam
quang dau tién, mot trong nhitng phan tir hién dai
quang trong nhat ciia ky thuat tu dong hoa. Cﬁng
trong giai doan nay, cac co so cualy thuyet diéu chinh
va diéu khién hé thong tu dong bit dau dwoc nghién
curu, phat trién.

Mt trong nhirng cong trinh dau tién thudc linh vue
nay thudc vé nha toan hoc noi tiéng P.M. Chebusep.
C6 thé néi, 6ng to ciia cac phwong phap tinh toan ky
thuit ciia Iy thuyét diéu chinh hé thong tu dong 1a L.A.
Vusnhegratxki, gido suw toan hoc noi tiéng ciia truong
dai hoc cong nghé thuc nghiém Xanh Pétécbua.
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Nam 1876 val877 dng da cho dang cac cong trinh
“Ly thuyét co s6 ciia cac co cau diéu chinh” va
“Céc co cau diéu chinh tac dong truc tiép”. Cac
phwong phap danh gia 6n dinh va chat lugng ciia
cac qua trinh qua do do 6ng dé xuat van dwoc
dung cho toi tan bay gio.
Khong thé khong ké téi dong gop to 1én trong sw
nghiép phat trién Ii thuyét diéu khién hé thong tu
dong cia nha bac hoc AXtodd nguwoi Sec,
A.Gurvis nguwoi My, A.K.Makxvell va BD.Paux
ngwoi Anh , A.M.Lapu ndép ngwoi Nga va nhiéu
nha bac hoc khac
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Cac thanh twu dat dwge trong linh vuc tw dong
héa dd cho phép ché tao trong nhirng thap ky
dau tién ciia thé ky 20 cac loai may tw dong
nhiéu truc chinh, may to hop va cac duwong day
tw dong lién két ctirng va mém dung trong san
xuat hang loat 16m va hang khoi.
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Ciung trong khoang thoi gian nay, sy phat
trién manh mé cia diéu khién hoc, mot mén
khoa hoc vé cac quy luit chung ciia cac qua
trinh diéu khién va truyeén tin trong cac hé
thong co6 to chirc dd gép phan day manh su
phat trién va ing dung cia tw dong hoa cac
qua trinh san xuat vao cong nghiép.
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Trong nhirng nim gan day, CAC nwéc cé nén cong
nghiép phat trién tién hanh rong rii tw dong hoa
trong san xuat loat nhé. Piéu nay phan anh xu thé
chung ciia mot nén Kinh té thé giéi chuyén tir san
xuat loat 16m va hang khoi sang san xuat loat nhé va
hang khoi thay doi.

Nho cac thanh tuu to 1on cua cong nghé thong tin

va cac linh vue khoa hoc khac, nganh cong nghiép
gia cOng co ciia thé giéi trong nhirng nim cudi cia
thé ky 20 da co6 su thay doi siu sac.
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Sw xuat hién ciia mjt loat cac cong nghé
mili nhon nhw ky thuat linh hoat (Agile
engineering) , hé thong diéu hanh sin xuat
gua man hinh (Visual Manufacturing
Systems) , k¥ thuét tao mau nhanh (Rapid -
Prototyping) va cong nghé Nano da cho
phép thwe hién tw dong hoa toan phan
khong chi trong san xuat hang khoi ma ca
trong san xuiat loat nhé va don chiéc.
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Chinh su thay d6i nhanh ciia sian xuat da lién két chit ché
cong nghé thong tin véi cong nghé ché tao may, lam xuat
hién mot loat cac thiét bi va hé thong tw dong hoa hoan
toan méi nhw cac loai may dicéu khién sd, cac trung tim gia
cong, cac hé thong diéu khién theo chwong trinh logic PLC
(Programmable logic control) , cic hé thong san xuat linh

hoat FMS (Flexible Manufacturing systems) , cac hé thong

san xuat tich hop CIM (Computer Integrated
Manufacturing) cho phép chuyén doi nhanh san pham gia
cong véi thoi gian chuan bi san xuat it nhat, rit ngan chu
ky san xuat sin pham, dap ng tot tinh thay doi nhanh cia

san xuat hién dai
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Nhitng thanh cong ban dau ciia qua trinh lién két mot so cong
nghé hién dai trong khoang 10, 15 nim vira qua da khiang dinh xu
thé phat trién ciia nén Sdn xudt tri tué trong thé ky 21 trén co sé

ciia cac thiét bi thong minh.

Pé c6 thé tiép can va ing dung dang san xuat tién tién nay, ngay
tir hom nay, chung ta da phai bat dau nghién ciru, hoc héi va
chuan bi co sé vat chat ciing nhw ddi ngii can bd ky thuit cho no.

Viée b sung cdi tién ndi dung va chwong trinh dao tao trong cac

treong dai hoc va trung tim nghién ciru theo hwéng phat trién
san xuat tri tué 1a can thiét .
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1.2.MOT SO KHAI NIEM CO BAN

1.2.1 Co khi hoa va tw dong hoa

Trén cac may tién gb co dién ,chuyén djng
quay ciia chi tiét 1a chuyén ddng chinh va
duwgc thuwe hién bang lyc dap chancua cong
nhan .Khi thue hién co khi hda ,nguoi ta tién
hanh thay lyc dap chan bang dong co dién
.Cac chuyén dong con lai ciia dao van do cong
nhan thue hién bing tay .
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Nhw vay, co khi hda chinh la qua trinh thay
thé tac dong co bap ciia con nguwoi khi thue
hién cac qua trinh cong nghé chinh hoac cac
chuyén ddng chinh biang may. St dung co
khi hoa cho phép nang cao ning suat lao
dong, nhung khong thay thé dwoc con nguoi
trong cac chirc ning diéu khién, theo doi
dién tién ciia qua trinh ciing nhw thwe hién
mot loat cac chuyén dong phu tro Khac.
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KHAI NIEM VE CO KHI HOA

Ldj dao va chay “

nhanh v€ vi tri’
ban dou



KHAI NIEM VE TU PONG HOA

| Nap dir hi¢u
bdng tay

——

1.Chay dao nhanh.,
2. Chay dao doc.

3.L.ui dao nhanh,

4, Trdt vé vi tri ban dau,
3, Chd lap lai chu ky,
6.Bat dau lai butdc |

—_—

May
tinh

Chay dao ny
dong ding de
SETVO

L]
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1.2.2.Tw dpng hod qud trinh sdn xudt.

Tw dong hod qua trinh san xuat la giai doan phat trién
tiép theo ciia nén san xuat co khi hod. N6 sé thwe hién
phan céng viéc ma co khi hoa khdng thé dam dwong
dwoc do 1a diéu khién quatrinh.

Véi cac thiét bi van ning va ban tw ddng,cic chuyén
dong phu (tdc dong diéu khién) do nguoi the thuc hién,
con trén cac thiét bi tw dong hod va may tu dong, toan
bé qua trinh lam viée(ké ca cac tac dong diéu khién) déu
dwoc thue hién tw dong nho cac co ciu va hé thong dicu
khién tw dong,khong can dén sw tham gia truc tiép ciia
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Nhw vay ,tu dong héa qua trinh san xuat la téng hop cac
bién phap dwec sir dung khi thiét ké qua trinh sian
xuat va cong nghé méi ,tién hanh cac hé thong co
ning suat cao ,tw dong thwe hién cac qua trinh
chinh va phu bing cac co cau va thiét bi tw dong
,ma khong can dén sw tham gia ctia con ngwoi . Tu
dong héa cac qua trinh san xuat ludn gan lién véi
viéc rng dung cac co cau tw dong vao cic qua trinh
cong nghé cu thé Chi cé trén co sé clia qua trinh
cong nghé cu thé mai cé thé thiét 1ap va ing cac co
cau hé thong diéu khién tu dong.
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Trong giai doan dau tién ciia nén san xuat tuw dng
héa ,do nhu cau va diéu kién san xuat, kha ning
ciia thiét bi,qua trinh san xuat thwong dwec thuwe
hién theo phwong phap tw déng hoa tirng phan. Tw
déng hoa tirng phan cac quéa trinh san xuat l1a tw
dong hda chi mdt so nguyén céng dic biét ciia qua
trinh, cac nguyén coéng con lai van thwe hién trén
cac may van nang va ban tw dong thong thwong.
Pic diém chung ciia cac thiét bi tw dong hoa trong
giai doan nay laching c6 hé thong diéu khién cirng
(cam, mau, truc phan phéi v... v) véi dung lwong
thong tin chwong trinh bé.
4%




Su ra doi ciia ki thuit sé trong nhirng nam 1955-
1956 d4 gitup cho tw dong héa phat trién 1én mét
trinh do méi. Cac may NC, CNC va cac MRP
(Manufacturing Resourees Planning) ra doi trong
giai doan nay di dit nén mong cho sw xuat hién
trong nhirng nam 1985-1990 m¢t hinh thirc san
xuat moéi — sdn xudt tich hop. Trong nén san xuat
tich hop (doi khi con dwoc goi la rw dong hoa toan
phan), toan b cac cong doan va nguyén cong ciia
qua trinh san xuat, tir phoi liéu téi cac cong doan
két thic nhw kiém tra, dong goi v... v, déu duoc tw
dong hoa.
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1.2.3.May ban tw dong va may tu dong

+ May ban tw dong 1a loai may chi tuw dong trong
chu ky gia cong, khi chuyén sang chu ky mai can
co sy giap do cua con ngwoi .

+ Mdy tw dpng c6 kha niing tw lay phéi , ga dit,
tien hanh gia cong , thao san pham ra, tuw dong
thwe hién chu ky méi ma khong can su gitip do
cua con nguwoi.
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1.2.4.Muc tieu cua tw dong hoa.
*TPH nham ning cao tinh canh tranh sian pham,
muon vay TDH can lam chu cac van deé sau :
- Lam chu gia thanh.
- Lam chii chat lwong san pham.

-Kha ning linh hoat ho4, thay d6i miu ma
dap wng nhu cau thi truedng.

-Phat trién san pham.
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20-2 CO CAU CHAP HANH

Co cau chap hanh co thé hiéu 1a mot bd

phan may moc, thiét bi c6 kha ning thuc
hién mot cong viéc nao do dudi tac dong
ctia tin hiéu phat ra tur thiét bi diéu khién.



CAC LOAI CO CAU CHAP HANH

- Cac thiét bi dién
- Cac loai dong co dién.
- Cac loaily hop .
- Cac phan tir thiy khi.



Cac thiét bi dién

Nam cham di€n
Ro le cong suat
Cuon tur

V.V...



Yéu cau dong co dién

Trong céc hé thong diéu khién ty dong, diéu khién
dong co nham dat cac yéu cau sau :

- Pat d6 chinh xac vé so vong quay hoidc goc quay.
- Poi chiéu dong co va hdm ddéng co nhanh.

- Thay doi toc d¢ dé dang va chinh xac.



Cac loai dong co dién thwong dung

- Dong co mot chiéu
- Bong co budc (Stepping Motor).
- Pong co Servo (Servomotor).



DOng co mot chicu

Piéu khién toc do cua dong co mot chiéu DC
n = Ua _(IaXRa)
¢

Dung dong co dien mot chiéu DC

Ddo chiéu quay ciia déng co mét chiéu kich tir
doc lap
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Dong co bwdc co roto l1a nam cham
vinh ctru
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Dong co budec
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Pong co Servo (Servomotor).

Hotor
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Mach diéu khién
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Hinh 2.41 So d6 diéu khién servomoto
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Cac loai ly hop

Li hop dia ma sat khi nén
Li hop dia ma sat thuy luc
Li hop dia ma sat dién tw
Li hop dién tir bot oxyt



Li hgp dia ma sat khi nén

Truc chi dong

Pia ma sat

Khi nén

Truc bi dong




Li hgp dia ma sat thuy luc

Pia ma sat

Dau ép
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Chét Piston

Truc chi dong on
Truc bi dong




Li hop dia ma sat dién tu

Nguon dién vao
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CO CAU CHAP HANH BANG THUY LUC

CAC LOAI BOM THUY LUC
CAC LOAI VAN THUY LUC.

CAC LOAI XI LANH - PONG CO
THUY LUC.



CAC LOAI BOM THUY LUC

BOM PITTONG.
BOM CANH GAT.
BOM BANH RANG.



BOM PISTON




BOM PISTON




BOM PISTON
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BOM CANH GAT

Bom nay tao ra luc day
nho sy thay d6i vi tri
twong doi ctia canh quat.
Loai bom nay khong tao
ap luc cao.(hinh)




Bom canh gat




BOM BANH RANG

Tao ra ap suat va
luu luong cao .
Banh rang chu
dong quay va khe
h¢ gitra cac rang
tao ra buong chuira
dau.




Bom banh rang




Nguon cap khi nén

Van diéu dp

B¢ bol
tron




CAU TAO CHUNG CUA HE THONG

Trong cong nghi¢p, khi nén thuong
duoc cung cap tor mot he thong trung
tam va ¢ moO1 nhanh s€ bao gdbm khoa,
bo loc, van diéu ap va bd bo1 tron.



UU PIEM

Tiét kiém hon so véi ngudn ning lwgng thuy
luec.

Cac thiét bi khi nén ré hon .

Khi nén cé d co giin nén dé hap thu cac
Xxung dong.



NHUQC PIEM

Kho diéu khién chinh xac vi tri va toc do

Hé théng hoat dOng on



CO CAU CHAP HANH BANG KHI NEN
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a), b) xylanh 1 chiéu va ki hiéu; c),d) xylanh 2 chiéu va ki hiéu



Xylanh tac dung hai phia va ky hi¢u




Xylanh hai piston va ki hi€u
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Hinh 2.49 C4u tao van 3/2 va ki
hiéu
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Van 5/2 diéu khién bang dién
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20-3 THIET BI PIEU KHIEN

Thiét bi diéu khién trong hé thong tu dong
lam nhiém vu thu thap cac thong tin tir cam
bién, tir chwong trinh diéu khién, tir cac
phan tir diéu khién bang tay sau do xir 1y
cac thong tin dé theo mot thuat toan dinh
trude va ra 1énh cho co cau chap hanh thao
tac dung trinh tur cong nghé.



PHAN LOAI THIET/BI PIEU KHIEN
THEO PHUONG PHAP

1. PIEU KHIEN SERVO.
2. PIEU KHIEN TUONG TU.
3. PIEU KHIEN SO.




PHAN LOAI THIET BI PIEU KHIEN THEO CAU TAO
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1- PIEU KHIEN BANG CO KHI

Banh riang truc cam \ .
gHY Cam didu khién Truc cam

Truc truyén dong

Tryc cOng tac

.-'r {:" —_:'_,
Péng co Lih O'p Gtart  Stop

Diéu khién bang cam



2- PIEU KHIEN BANG KHI NEN

2.0

Nut dong (khéi dong)
Buge thuc hién
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PIEU KHIEN BANG DPIEN - KHI NEN



ROLE

Role 14 loai khi cu tu dong dung dé khoi dong mot thiét
b1 hay mot qua trinh nao d6. Nhiém vu chu yéu la dung
dé dong, mo cac ti€p di€ém nham di€u khién va bao ve.

Mot role dat chat luong tot phai dat cac yéu cau sau :
Khong hong hoc khi 1am viée, tan s6 dong mo cao, toc
do dong mo cao.

Mot so role thudng dung : Role thoi gian dung tu va
tranzito, Role thoi gian thuy luc — khi ep, Role ap suat
dau ép —khi ép (hinh).



MOT SO LOAI ROLE THOI GIAN
CUA HANG OMRON
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CONG TAC HANH TRINH

La cong tac dung dé thuc hién thao tac
chuyén doi trong cac mach diéu khién theo
tin hiéu hanh trinh cta co cau can diéu
khién.

N6 co thé dong hoic mo G khi bo phan di
dong cua may thuc hién mot hanh trinh nhat
dinh.(Hinh)



MOT SO LOAI CONG TAC HANH
TRINH CUA HANG OMRON




PIEU KHIEN BANG DIEN - KHI NEN
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PIEU KHIEN BANG PIEN - CO




Van 3/2

Hinh 2.56 Hé théng dong mé nuwée
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Hinh 2.57 Hé thong diéu khién van nwéc



Mach dién khi nén dio chiéu hai pittong
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Mach tw dong khong ché nhiét d 10 say
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THIET BI PIEU KHIEN THEO CHUONG TRINH
LOGIC(Programmable Logic Control): PLC
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Cau tao tong quat ciia PLC



Hinh dang PLC ctia Omron




CAC BO PHAN CHINH CUA PLC

* MO PUN NGUON

* MO PUN PON VI XU LY TRUNG TAM (CPU)
* MO PUN BO NHO CHUONG TRINH

* MO PUN PAU VAO

* MO PUN PAU RA

* MO PUN PHOI GHEP

* MO PUN CHUC NANG PHU



MO DUN PAU VAO

* MO PUN PAU VAO CO NHIEM VU PUA CAC TIN HIEU TU
BEN NGOAI VAO TRONG PLC. MO PUN NAY CO NHIEU
PAU VAO :8-16-24-32.

* TATI MOI PAU VAO CO MOT PIOT PHAT SANG (LED) PE
BAO HIEU SU CO MAT CUA TIN HIEU VAO.

* THONG THUONG TIN HIEU PAU VAO NHAN PUQC TU
CAM BIEN.



MO DUN PAU RA

* MO PUN PAU RA CO CAU TAO TUONG TU MO PUN PAU
VAO, THONG TIN PAU RA LA DONG PIEN PUQC CHUYEN
TOI CAC BO PHAN KiCH HOAT CHO MAY LAM VIEC NHU
: ROLE, CUON TU, VAN...

* PAU RA CUNG CO CAC PIOT PHAT QUANG(LED) GIUP
QUAN SAT PIEN THE RA.

* SO LUQNG PAU RA THUONG IT HON SO LUQNG PAU
VAO VI LY DO NHIET HOAC PIEN.



MO DUN PHOI GHEP

*MO PUN PHOI GHEP DUNG PE NOI PLC VOI CAC THIET
BI BEN NGOAI NHU MAN HINH, THIET BI LAP TRINH
(MAY VI TINH) HOAC VOI PANEN MO RONG.

* NHIEU KHI PHAI GHEP THEM NHUNG THE PIEN TU PHU
PAC BIET PE TAO RA CAC CHUC NANG PHU NGOAI
CHUC NANG LOGIC



CAC CHUC NANG CUA PLC

- THU NHAN CAC TIN HIEU PAU VAO VA TIN HIEU PHAN
HOI TU CAM BIEN.

- LIEN KET, GHEP NOI LAI VA PONG MO MACH PHU HQP
VOI CHUONG TRINH.

- TINH TOAN VA SOAN THAO CAC LENH PIEU KHIEN
TREN CO SO SO SANH CAC THONG TIN THU PUQC.

* PHAN PHAT CAC LENH PIEU KHIEN PO PEN CAC PIA
CHI THICH HQP.



NHUNG UU PIEM KHI SU DUNG PLC

* CHUAN Bl HOAT PONG NHANH.
*PQ TIN CAY CAO VA KHONG CAN BAO DUONG.
* DE DANG THAY POI HOAC SOAN THAO CHUONG TRINH.

* DE DANG VA NHANH CHONG CHON LUA PLC PHU HQP
VOI YEU CAU.

* XU LY DU LIEU TU PONG.
* TIET KIEM KHONG GIAN.
* KHA NANG TAI TAO DE DANG.

* NHIEU CHUC NANG.



CAC PHUONG PHAP LAP TRINH PLC

1- PHUONG PHAP BANG LENH
(STATEMENT LIST : STL).

2- PHUONG PHAP LUU PO PIEU KHIEN
(CONTROL SYSTEM FLOW : CSF).

3- PHUONG PHAP BIEU PO BAC THANG
(LADDER CHART : LAD) .



MINH HOA VE CAC PHUONG PHAP LAP TRINH CHO PLC
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Hinh 6.1 Chuvén doi so do mach dién




Vi xw li va vi dieu khiéen

Bo vi xir Iy (microprocessor) c6 kha niang hiéu va
thuc thi cac 1énh dua trén mot tap cac ma nhi phan,
mo1 mOt ma nhi phan biéu th1 moét thao tac don gian.

Céac 1énh nay t

wrong 13 1énh s6

..),caclénh d

nip, d6 chinh

n
duoc goi la tap
C

i chuyen dit iéu |

hanh, duoc biéu thi boi mot ta
lénh. Bo vi xir 1y
1a khoi dicu khién va xtr 1y trung tam,

hoc ( nhu cong, tru,
nhan, chia), cac lenh logic ( nhu AND, OR, NOT,

hoac cac lenh ré

» cac ma nhi phan va
la cac CPU don

trai tim cia may vi tinh va cac bd diéu khién khac.



Mot bd vi diéu khién (microcontroller) bao gom
bén trong n6 mot CPU, mdt bd nhd RAM, mot bo
nhé ¢6 dinh ROM, mach giao tiép ndi tiép, mach
giao tiép song song, bd dinh thoi va cac mach diéu
khién ngat.

Céac b vi diéu khién véi s6 thanh phan thém vao
t6i thiéu nham thuc hién cac hoat dong hudng diéu
khién, thuong duogc ung dung trong cac san pham
tiéu dung va coéng nghiép. Cac bo vi diéu khién
duoc 1ap trinh thuong truc cho mot loal cong viec
nao do.



So' d6 khoi ciia hé thong do bing may tinh

Chi tieat capn
kiedm tra
! Khoai
Naau no khueach naii
: neam
Nguoan
e [l
cung caap

li

1
| |
| Dao Laép| |
i fiodang aup | |
] | | D66 lieau
| | L.
| Khodi
i ADC | fia hop :{)
|
|

Nieau khiedn



So' d6 khoi ciia hé thong dung b vi diéu khién

Khdi hién thi

Khoi cam Khéi khuéch 2z Khoi vi diéu
bién dai Chuyen déi ADC khién
Khoi nguon cung Khéi ban phim cai dit
cap > gia tri

A 4

Khébi tac
dong
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3.1. Y NGHIA VA PHAN LOAI
3.2. VAN PE PINH HUONG PHOI
3.3. CAU TAO PHEU CAP PHOI
3.4. MANG DAN PHOI

3.5. CAC CO CAU KHAC CUA HE THONG CAP PHOI



3.1. Y NGHIA VA PHAN LOAI

1. Y NGHIA CUA VIEC CAP PHOI TU PONG.
2. PHAN LOAI CAC HE THONG CAP PHOI TU
PONG.

3.CAU TAO CHUNG CUA MQT HE THONG
CAP PHOI TU PONG.



Y NGHIA CUA VIEC CAP PHOI TU PONG

Cap phoi 12 qua trinh chuyén phéi tir 6 chira phoi qua
mang dan va tor mot sO6 bo phan khac to1 vi tri gia cong .
Viec cap pho1 co y nghia to 16n sau:

>Bién may ban tu dong thanh may tu dong. DAy chuyén san
xuat thanh duong day tu dong .

»Mang lai hiéu qua kinh té nho giam ton that vé thoi gian.

> (Cai thién diéu kién 1am viéc cua cong nhan ,dac bi¢t trong
mOI truong doc hai ,nhiét do cao, phodi co trong lvong 16n



PHAN LOAI CAC HE THONG
CAP PHOI TU PONG

Dua vao dang phdi ta chia ra 3 hé thong
cap phoi chinh:

»Hé thong cap phdi cudn .

»Hé thong cap phoi dang thanh.

»Hé thong cap phoi roi timg chiéc.




Hé thong cap phéi cudn

Pho1 cuon 1a day thép tron ¢6 duong kinh nho
hoac nhirng 1a thép mong dugc cudn tron vao
tang . MoOi 1an gia cong phai kéo ra va nan thang
dé dua tdi vi tri gia cong .(hinh)




So d6 hé thong cap phéi cudn

B6 phan nin thing

Phoi cudn

©
(o
AN

B0 phan kéo phoi



Hé thong cap phoi thanh

Phoi thanh dai tir 1 =5m ¢6 thé tron hodc
vuong duoc nan thang, c6 dd chinh xac cao
va do boéng tot .

Cap phéi c6 hai phuong phap :
-Dung tai1 trong dé day pho1 to1 cur chan.
-Dung chau phong phoi .



CO CAU KEP PHOI BANG CHAU KEP PAN HOI




Cap phoi thanh cho may tién dinh hinh
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Cap phdi thanh cho may tién doc
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Hé thong cap phoi roi

Pho1 ro1 ¢o 3 loair chu yéu :
+ Chi t1€t ¢o trong luong 16n nhu cac loar hop.

+ Chi tiét c6 trong luong 16n va quay khi gia cong
nhu cac loai truc 1on.

+ Céac chi tiét nhd, hinh dang don gian, dung ché tao
cac chi tiét t1éu chuan.



Chi tiét c6 trong lwong l6m

Chi tiét c6 trong luong 16n va khong quay
trong luc gia cong , co khoi luong gia cong
nhiéu , nhiéu bé mit gia cong >do do
khong dung 6 chira hay phéu ma phai dung
hé thong chd hay hé thong dy trir phoi.



Chi tiét c6 trong lwong lén va quay
khi gia cong

Chi tiét co trong luong 16n va quay khi gia
cong nhu cac loai truc ctia may cong cu nhu
: truc chinh may ti¢én , phay , truc cua hop
giam toc, truc khuy...



Cac chi tiét nho

Chia hai nhom :

+Hinh déng don gian phan lon 1a céc chi tict
tiéu chuan nhu bulong dai 6c, chot try, bi,
bac, vit xé rdnh ... cap phoi tu dong bang
phéu va mang dan

+Hinh dang phtec tap : cac chi tiét dang cang
,van nudc ,van hoi...—> dung o cap phoi ban
tu dong.



YEU CAU CUA HE THONG CAP PHOI ROI

Du trit du s6 luong pho1 theo yéu ,cﬁu gia cong cua
may, nghia la nang suat cua h¢ thong phai phu hop
vO1 kha nang cua may.

Pam bao phoi ¢o6 vi tri xac dinh trong khong gian
trude khi dua vao vung gia cong .

Van chuyé‘n pho1 vao vi tri gia cong dung nhip do
may yéu cau .

Pam bao pho1 khong b1 hu hong trong qua trinh
van chuyén.



CAU TAO CHUNG
+ Co cau chtra phoi .
+ Co cau dinh huéng phoi .
+ Co cau van chuyén phoi.
+ Co cau chia phoi .
+ Co cau giam toc do phoi.
+ Co cau ngan va dua phoi.

+ Co cau déy pho1 ra kho1 vi tri dinh vi.

[Vidu]i




Heé thong cap phéi tw dong chi tiét tru cé
hai truc doi xung
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Vi DU VEMOQT HE THONG CAP PHOI TU PONG




3.2 VAN PE PINH HUONG PHOI

KHAI NIEM CHUNG.

CAC PHUONG PHAP PINH
HUONG PHOL.



KHAI NIEM CHUNG

Pinh hudng phoi 1a mot van dé hét stc
quan trong. Hinh dang, kich thudc, trong
luong ctia nd quyét dinh kha ning tu dinh
huéng va quyét dinh phuong phap dinh
hudng ctia hé thong cap phoi.



CAC PHUONG PHAP PINH
HUONG PHOI

Pin

1

huong ’oéng vau moc.

Pin

1

huong | oang khe ranh.

Dung 18 dinh hinh hoic t4i dé dinh

hudng.

Pin

1

hudng p

Pin

1

ho1

bang Ong.

huong pl

101

lan thu hai




Pinh hwéng biang vau moéc
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Dung 16 dinh hinh hodc tii dé dinh huwéng




Pinh hwéng phéi bang ong
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Pinh hwéng phoi lan thi hai

Co6 mot so loai phoi khong thé dinh hudéng hai budc
cung mot lac ma phai phan chia hai budc riéng biét :
+ Budc mot thuong 1o1 dung vi tri o6n dinh tu nhién
ctia chi tiét trong qua trinh chuyén dong dé dinh
hudng.

+ Budc hai thuong nho su tac dong cua co cau dinh
hudng, bude hai nay c6 thé stra lai huéng phoi cho
dung hoac loal bo nhirng pho1 ¢6 hudng sai.



Phuong phap loai bo phoi sai huong

RN

1



Phuong phap stra phoi sair huong

c> o>



LOAI BO PHOI SAI HUONG




LOAI BO PHOI SAI HUONG




SUA PHOI SAI HUONG




CAU TAO PHEU CAP PHOI

14

Phéu ca
Phéu céj
Phéu céj
Phéu céj

Phéu ca

D P
D P
D P
D P
D P

W01 -
W01 -

01 |

<1€u dia quay
K1€u g1a nang va canh gat.

<1€u dia cO moOc quay.

01 |

<1€u hai Ong nua

16i dinh hudng bang ranh.

Phéu ca

o)

01 rung dong.



Phéu cap phoi kiéu dia quay

Nhih theo A







Phéu cap phéi kiéu gia ning va canh gat

Co nguyén tac dinh hu’()’ng giong nhau . Chi
khac canh gat chuyén dong lic xung quanh tam

con gia nang thi chuyén dong tinh tién.

4@




HE THONG CAP PHOI CO GIA NANG




HE THONG CAP PHOI CHO MAY TIEN




Phéu cap phoi ki¢u dia co0 moc quay

Pho1 chira trong phéu
qua ctra chan rol vao
thung va dugc moc
vao cac moc quay to1
v1 tri ro1 , theo ong
dan hudng di ra
ngoai.

Phim 3D




phim




Phéu cap phoi kiéu ong hai nwra
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Phéu cap phéi dinh hwéng bang rinh

Trong phéu c6 dia
quay , trén dia co
cac vau moc lam
nhiém vu day phoi
ra mang cho phoi lot
vao ranh.

Dung cho phoi co
mit , chi€u day phoi
|I=50mm; d=10mm




phim




Phéu cap phoi rung dong




Phéu cap phoi rung dong

Phoi thwong 1a cac chi tiét dep dwogc cap vao coc phéu.

Khi nam cham c6 di¢n phéu sé rung thuc hién chuyen dong
tinh tién 1én xuong va quay xung quanh tim ciia né(chuyén dong
xoan)

Moi l?ln,dao dong phoi dich chuyén trén mang theo hwéng Ve va
di tr thap deén cao.







phim




MANG DAN PHOI

CAU TAO CHUNG.
MOT SO LOAI MANG DAN PHOL.




CAU TAO CHUNG

La mot by phan quan trong trong h¢
thong cap phoi . Nhiém vu cta no 1a dan
phoi tir phéu dén bd phan Iuu trir phoi hay
V1 tri gia cong .

Tuy theo hinh dang pho1 va kich
thudc cua pho1 ma co cac loai két cau
mang tuong tng




MOT SO LOAI MANG DAN PHOI

Mang chir nhat.
Mang chu T.

Mang chu V.

Mang chir U ¢0 ranh.

Mang mdt thanh.
Mang hai thanh.
Mang mot thanh treo.
Mang 2 thanh do







Mang chir nhat




Mang chir T




Mang chir V




Mang chir U co ranh




Mang mot thanh




Mang hai thanh




Mang mot thanh treo




Mang 2 thanh dé
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Hinh 3.25 Tinh todn mang dan



CO CAU TACH PHOI VA CO CAU DUA PHOI

CO CAU TACH PHOL.
CO CAU DUA PHOI.
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CO CAU TACH PHOI

C6 nhiém vu diéu tiét phoi theo dung nhip
gia cOng cua may .

Thong thuong co cau nay dit cudi mang
dan phoi va giit phdi nam cho & vi tri do .
C6 nhiéu truong hop co cau tach phoi lam
luén nhi€ém vu dua phoi .(hinh)
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CO CAU TACH PHOI
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PHIM MO PHONG CO CAU TACH PHOI




CO CAU DUA PHOI

C6 nhiém vu dua phdi vi tri ga dat dé gia
cong thuong dua phdi toi tAm may, dé co
cau day phoi vao truc chinh ctia may hoic
hai miii chong tam .

Co cau nay thuc hién rat chinh xac ca vé
thoi gian va khong gian . Két cau ciia co cau
nay sao cho khi 1ui vé khong bi phoi lam
can tré chuyén dong cia né .(hinh)

<




Hinh 3.27 Co ciu dua phoi



CO CAU DUA PHOI




PHIM MO PHONG CO CAU bUA PHOI




CO CAU DAY PHOI VA CO CAU POl HUONG PHOI

CO CAU DAY PHOL.
CO CAU POI HUONG PHOL.




CO CAU DAY PHOI

C6 nhi¢m vu day phéi tir co cau dua
vao truc chinh hodc day ph01 da gla
cong ra kh01 truc chinh dé chuyén sang
cong viée tiép theo .

(hinh)




CO CAU DAY PHOI
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Hinh 3.28 Co ciu diy phoi




CO CAU DOI HUONG PHOI

Trong qua trinh cap phdi c¢6 lac can phai
thay d61 hudng phoi di mot goc 90 d hoac
180 do de thuc hién cong viéc tiep theo.

Dic biét 1a chuyén tir cong doan gia cong
nay sang cong doan gia cong khac, tir cho
van chuyén td1 vung gia cong .(hinh)







PHIM MO PHONG CO CAU BOI HUONG PHOI
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PHIM MO PHONG CO CAU DOI HUONG PHOI
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CAC PHIM MO PHONG

 MAY CAN REN

D PF
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O
OI QUAY
OI THANH

D PF

L
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DA

> VO PIN

DAY CHUYEN ROBOT

DAY CHUYEN TONG HOP

DINH HUONG 1




CAC PHIM MO PHONG

DINH HUONG 2
POI HUONG

MAI HAI DA

MAY KHOAN CAN
PHEU PAY PAI OC
PHEU PAY TRUC
PHEU QUAY BI




CAC PHIM MO PHONG

PHEU RUNG
PHEU CANH GAT
MAY DAP
MAI VO TAM

MAY TIEN TU PONG
PHEU QUAY DAI OC
MAY KHOAN

PHEU QUAY PAI OC 2




4-1. KHAI QUAT VE KIEM TRA

4-2 . MAY CHON TU DONG

4-3. KIEM TRA TICH CUC




KHAI QUAT VE KIEM TRA
VA PO LUONG TU PONG

VI TRI, TAC DUNG CUA KIEM TRA.

CAC PHUONG PHAP CAM NHAN KICH
THUOC.

PHAN LOAI CAC THIET BI KIEM TRA TU
DONG.




VI TRI, TAC DUNG CUA KIEM TRA

La mot linh vue quan trong caa tw dong hoa . Chirc
nang cua no la thu thap cac thong tin veé trang thai
cac thiet bi vé tién trinh cuaa cac qui trinh cong nghe.

Néu khong c6 nhirng thong tin d6 thi khong thé thue
hién dwoc bat ky mt s diéu khién nao. Viéc kiém
tra nhw vy can c6 & moi giai doan ciia qua trinh sian
xuit, tir khau nhan nguyén liéu t6i khau phan phoi
san pham

<




Kiém tra tw dong ing dung & dau ?

- Kiém tra phoi trudc khi gia cong .

- Kiém tra tinh trang t}liét b1 kh1 kho1 dong
may (bOi tron, che chan, mirc dién ap).

- Kiém tra an toan trong khi gia cong.

- Ki€ém tra chat luong san pham trong va sau

khi gia cong.



TAC DUNG CUA KIEM TRA TU DONG POI VOI
QUA TRINH SAN XUAT ?



CAC PHUONG PHAP CAM NHAN KiICH THUOC

Cam nhan kich thudc ngoai.

Cam nhin duwong kinh 10.




Cam nhan kich thwdc ngoai

B0 phan cam nhan phai dich chuyén tur
dong , khong c6 su tham gia cua ban tay
con nguot .

(hinh)




Calip ham mot dau
Hai thanh kep lot

Eﬁﬁ
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Co cau tiep xuc

bo1 duong







Cam nhan dwong kinh 16

Poi v6i dudng kinh 16 dung calip tru ,
calip con , hoac hai thanh ngam .

(hinh).




Viduy: Cam nhan duong kinh 106.

Chi tiét







PHAN LOAI CAC THIET BI KIEM TRA TU PONG

Tuy thudc vao muc dich kiém tra kich thudc ma
chia ra hai loai :

-Thiét bi kiém tra thu dong .

-Thiét bi kiém tra tich cuc .




KIEM TRA THU PONG LA GI ?

Khi mot loat chi tiét vira ché tao xong .
Thiét b1 ki€m tra phan chung ra thanh hai
loai1 ( thanh pham va phé pham ) hoac nhicu
nhom.

D6 1a thiét bi kiém tra thu dong .
DPai1 dién la may chon tu dOng.




KIEM TRA TICH CUC LA GI ?

La mot phuong phap kiém tra hoan chinh.
Dua vao két qua do luong, thiét bi kiém tra
tu dong c6 thé diéu chinh may, diéu chinh lai
qui trinh cong nghé hodc dirng may.

Phuong phap nay lam giam luong phé pham
& murc thap nhat .(hinh)

<




Thiét bi kiém tra tich cuwc




MAY CHON TU PONG

CAU TAO TONG QUAT.
GIOI THIEU MOT SO MAY CHON TU
DONG .

PIEU CHINH VA XAC PINH SAI SO CUA
MAY CHON.




CAU TAO TONG QUAT

Nhi€ém vu.

Ueng dung .
Ciau tao tong quat.




Nhiém vu cia MAY CHON TU PONG

Co nhiém vu theo ddi kich thudc chi tiét da gia
cong va phan chung ra thanh cac nhom :

Chia thanh hai nhém :”phé pham*“va“thanh
pham”

Chia thanh ba nhém :”’phé pham +”,“ phé
pham-",thanh pham

Ngoai viéc chia phé pham con chia thanh pham
ra nhiéu nhom de tién cho viéc lap ghép

<4




Uung dung

+ Phan loai nhitng san pham lap chon theo
nhom.

+ May chon tu ddng thich hop vai cac chi tiét
nho vura , hinh dang don gian : bi cau, chot con ,
bac vong b1 ...v.v..

+ May chon tu ddng can thiét khi phai kiém tra
100% san pham.

<4




May chon twdfng gom nhitng bd phan nao ?

Ngoai cac by phan co ban nhu cam bién,
mach diéu khién, co cau chap hanh.

May chon tu dong con ¢o co cau cép pho1,
co cau ga dat chi tiét dé do, c6 cau van
chuyén, co cau quay chi tiét, co cau nhd tin
hiéu va cac thung chira san pham sau khi
phan loai .

<




GIOI THIEU MOT SO MAY CHON TUDPONG

M4y chon tu ddng duong kinh 16 cua
bac.(hinh)

May chon tu dong duong Kinh truc hoac
bi cau.(hinh)




May chon tu dong dudng kinh 10 ctia bac kiéu tiép
xuc dién- khi nen

Sy ﬁm\ﬁ
b




Nguyén ly hoat dong

Chi tiét dugc dai (2) dua dén méng (6)va cho & dia(7).
Cam (16)co nhi¢m vu dong mo tiép diém 1-k dé nam cham (11)
day dau do vao vi tri do, sau do6 nha ra tra dau do va dong tiep

diém 3-k dé nam cham (15) hat nap(23) mo ra cho chi tiét 1an vao
thung chura.

Viéc dong mé cac nap thung chira duge diéu khién bang cam bién
(24) .

-Khi kich thudc 16n nhat , dén P1 sang role P1 hat tlep diém
2-P1 , nam cham N1 hit m¢ ctra thung cho chi tiét roi vao.ltc nay
tiép dlem B ciing dong nhung do tlep diém 1-P1 mé nén dén D2
khong sang , role P2 khong lam viéc , N2 khong hut .

-Cac tiép diém C, D lan lugt d6ng theo kich thudc nho dan

<4




May chon tu dong duong kinh truc hoac b1 cau kiéu
co quang dién.(Nguyén ly)
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Nguyéen ly hoat dong

Nguén sang S qua kinh hd1 tu Q , xuyén qua khe chan
V, chiéu vao guong G1, phan xa 1én guong G2, G3 rod1

chiéu vao mot tron g cac dién tré n
Kich thudc d cta chi tiét thay doi t
guong G1 thay do1 vi tri s€ lam 1&c!

nay quang F.

hong qua can lac
1 t1a sang chi€u lén

cac dién tré quang F , dong mo cac tiép diém P, 1am
cho cac nam cham hat mo cac thung chura .

Néu kich thuéc qua nho tia sang chiéu ra ngoai F thi chi
t1€t s€ ro1 vao thung (5) chira phé pham.

<4




May chon tu dong duong kinh truc

30|

dung cam bién tiép can
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PIEU CHINH VA XAC PINH SAI SO
CUA MAY CHON

Pieu chinh.

Xac dinh sai so ciia may chon.




Piéu chinh nhirng gi & dau ?

Di¢u chinh dau do va vi tri cac tiep diém sao cho
twong tng vo1 cac thude mau .

Piéu chinh ¢6 thé 13 diéu chinh tinh hodc diéu
chinh dong




Piéu chinh tinh la gi ?

Piéu chinh tinh : tién hanh lic may khong
lam viéc , dung can mau hoic kich thudc
mau dé diéu chinh khoang cach gitta cac dau
do, cac tiep diém dién.




Piéu chinh dong la gi?

Piéu chinh dong tién hanh trong trang thai
lam vi¢c cua may .

Cach nay tién hanh nhu sao : dung chi tiét
mau dua vao may dé may chon nhiéu lan xem
cac vi tri may can diéu chinh d chinh xac
chua .

<4




Xé&c dinh sai s6 ctia may chon

Sai sO do nhiéu yéu t6 giy nén. Trong d0 dang ké
nhat 1a sa1 sO cua bo do , cac sa1 sO vé dinh vi sai1
sO cua cac nhan to tac dong...

Vi vay viec téng hop la1 khong thé chinh xac
bang khao sat thuc t€ cua két qua chia nhom.

Khao sat nén tién hanh vo1 tirng g161 han chia

nhom
4




KIEM TRA TICH CUC

KHAI NIEM.
MOT SO DANG THIET BI PO TICH CUC.

PHAN TICH SAI SO CUA HE THONG KIEM
TRA TICH CUC.

DIEU CHINH VA XAC DINH SAI SO CUA HE
THONG KIEM TRA TRONG KHI GIA CONG.

J




KHAI NIEM

Murc do duy tri kich thudec.
Mirc d6 diéu khién thiét bi gia cong.




Murc do duy tri kich thuaoc

Thiét bi kiém tra kich thudc ngay trong qua trinh gia
cong dé phat 1énh diéu khién ban dao hay u d4 mai tién
vao dé khir sai so hé thong thay d6i do mon dung cu cat
gay ra.

Nhu vay lac nay lam viéce gian doan con thiét bi cong
nghé d4 duoc didu khién ban diu.(HINH)

<4




So d0 hé thong kiém tra tw dong khi mai

max

Y min

)

| Kich thudce

! | |
! | |
I | | -~

m T2 T3 Thoi gian

b)

a) So d6 mai 1- 1a cam bién; 2- 14 bo xir Iy, 3- laco cau chap hanh

b) Quan hé KT va tgian

Hé thong nay duy tri khong cho kich thwéc
vugt qua gioi han gia tri max, min




Murc do dieu khién thiét bi gia cong
Ngoai viéc duy tri kich thude khong vuge qua gio1 han
cho phép , h¢ thong con diéu khién ché do cat got .

C6 hai mirc do dicu khién khic nhau :

-Piéu khién may theo ché d6 cat dinh san bang chuong
trinh ( ¢o thé bang cac co cau dién hoac luu san trong
may tinh).

-May tinh lua chon ché do cat toi uu theo tiéu chuan cho

trudc d cai vao may.(HINH)




Hé thong nay theo ddi kich thudc chi tiét va diéu
khién la1 qua trinh gia cOng

| > 2

1-cam bién do. 2-bd nhé gia tri thuc.
3-bo bién d6i . 4-maytinh dién tir.
5-mach diéu khién. 6-co cau chap hanh.

7-ban dao . 8-chi tiét gia cong . 4
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Hinh 4.11 Thiét bi do khi mai tron trong
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Hinh 4.12 Thiét bi do khi mai tron ngoai dbi tiép




Hinh 4.13 So d6 kiém tra tich
cuc khi mai vo tam

1-B6 phan do luong

2-Céc chi tiét duoc mai
3-Banh céc

4-Nam cham dién

5-Truc vit

6- Banh vit

7-Truc vit me

8-U banh dan

&
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Hinh 4.14 So d6 kiém tra tich cwe khi mai phiang




Kiém tra tich cwe khi mai tron ngoai co di€u chinh che do cat
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PHAN TICH SAI SO CUA HE THONG
KIEM TRA TICH CUC

Sai s6 cua thiét bi kiém tra.

Sai s6 nhiét do.

Sai s6 chuan.

Diéu chinh va xac dinh sai s6 hé thong.
Mot s6 diém chinh khi thiét ké thiét bi kiém
tra.




Sai s cua thiét bi kiém tra
bao gobm nhitng gi ?

-Sai so tinh.
-Sai so0 dong.
-Sai sO0 do mon dau do.

Sai s6 tinh va dong dwgc hiéu 1a sai léch
giira kich thwéc that va kich thwéc ma thiét
bi kiém tra chip nhin va phan anh & trang
thai tinh va dong .

<




Sa1 sO nhi€t do

Do trong luc gia cong bao gio cuing chiu
anh hwdéng cua sai s0 do nhiét dg. Tinh
theo cong thirc:

5d = d(o,At, — a,At )

8d:sai so ciia kich thwéc do nhiét dd
d: dwong kinh chi tiét
al:hé s6 din n& dai ciia chi tiét
a2:hé so giin né dai ciia thiét bi kiém tra
Atl : hé so giira nhiét tiéu chuan va nhiét d chi tiét
At2 : hé so giira nhiét tiéu chuan va nhiét do thiét bi kiém tra

<4




Sa1 sO chuan bao gdm nhiing gi ?

-Sai s0 diéu chinh.

-Sai s0 ciia chi tiét miu.

-Sai s6 do chon chuan dé d:it thiét bi kiém
tra.

-Sai s0 do bién dang dan hoi ciia hé thong
M-D-G-K.




PIEU CHINH VA XAC PINH SAI SO CUA HE THONG KIEM
TRA TRONG KHI GIA CONG

PIEU CHINH.
SAI SO CUA HE THONG.




PIEU CHINH HE THONG KIEM TRA TRONG KHI GIA CONG

Van dé diéu chinh chii yéu 1a quyét dinh
diém ngirng may. C6 diém ngirng may tirc 1a
c6 kich thwéc mau dé diéu chinh ciam bién .
Piém ngirng may chinh xac phai biao dam
sao cho thiét bi kiém tra trong khi gia cong
khong ché qua trinh gia cong cho két qua
nam trong dung sai ché tao chi tiét.

<4




SAI SO HE THONG KIEM TRA TRONG KHI GIA CONG

Sai s0 ciia hé thong bao gom :
-Sai s0 hé thong c6 dinh.

-Sai s6 hé thong thay doi.
-Sai s6 ngau nhién.




MOT SO PIEM CHINH KHI THIET KE THIET BI
KIEM TRA TICH CUC

Phén tich nhiém vu ciia hé thong kiém tra.
Lwa chon phwong an.
Tinh toan va thiét ké cu thé.

Lap rap va van hanh thur.




Phan tich nhiém vu cua hé thong kiém tra

T‘ru’é’c khi thiét ké can nghién ctru chi tiét
vé qua trinh cong ngheé .

N‘fim virng thiét bi gia cong va muc tiéu
can kiém tra la gi ?.

Kiém tra dé diéu khién thong so nao 2.
Thiét bi kiém tra phzit? huy tinh hiép dai,
chinh xac, cong nghé 6n dinh, sai so0 hinh

dang hinh hoc nho.
<&




Lwa chon phwong an

> Thu thap cac tai liéu lién quan dén may cit,
lien quan dén hé thong kiém tra da co.

» Lwa chon phwong an do .

» Lwa chon mirc do tw dong hoa.

> X&c dinh tinh van ning ciia hé thong kiém tra.

> X&c dinh diém dat thiét bi do.

<




Tinh toan va thiét ké cu thé

Khi tinh toan va thiét ké can dam bao:
> P§ chinh xac can thiét ciia thiét bi .
> P§ an toan ciia thiét bi.

> Str dung thuén tién, nhanh chéng va dé diéu
chinh.

> Phut hop véi may cit .
> Dé ché tao, gia thanh ré.

<




Lap rap va van hanh thi

Théng qua qua trinh lap rap trén may , cho
lam viéc thir, kiém tra lai toan bo hé thong va
c6 thé sira doi thiét ké vi c6 mot so diém
khong thuan tién va khong hop ly.




CHUONG 5

HE THONG SAN XUAT
TU DPONG HOA



MUC PICH
LAP RAP, VAN HANH
XU LY KY THUAT
BAO TRI, SUA CHUA



Dé hinh thanh hé thong san xuat ty dong tir
cac may tu dong riéng 1¢ can bao dam nhirng
van deé gi ?

Dong van dong vat chat (Material)

Dong van dong thong tin (Information)

Dong van dong nang luong (Energy)



TIM HIEU CAC HE THONG SAN XUAT NAO?

DAY CHUYEN SAN XUAT TU PONG
HE THONG SAN XUAT LINH HOAT
HE THONG SAN XUAT TICH HOP




~

AT TU DPONG

P

-
~

DAY CHUYEN SAN XUAT T

A

Hinh 5.1 Day chuyén tu dong ctia hing Bard Barner




HE THONG SAN XUAT LINH HOAT CHI TIET
DANG HOP/CUA HANG CINCINNATRI




TIM HIEU CAC VAN PE NAO TRONG DAY CHUYEN ?

NGUYEN TAC LAM VIEC

CO CAU VAN CHUYEN PHOI TREN DAY
CHUYEN

BINH VI PHOI KHI GIA CONG TREN DAY
CHUYEN



HE THONG SAN XUAT LINH HOAT
Flexible Manufacturing System-: FMS

TRUNG TAM GIA CONG
HE THONG TU DONG LINH HOAT



TRUNG TAM GIA CONG
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Hinh 5.2 Trung tam Tién -Phay cua Cong hoa
Lién bang Duc



TRUNG TAM GIA CONG
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Hinh 5.3 T.T Gia cong truc khuyu



TRUNG TAM GIA CONG




ONG LINH HOAT

~
[

Ub
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HE THONG T

Hinh 5.4 Hé thong FMS cua hing Jamazaki dé gia cong céc

chi tiét dang hop
Vé tinh

1-Cdc 6 chira dung cu ; 2-Cac may gia cong ; 3-CAac co cdu



HE THONG TU PONG LINH HOAT

Hinh 5.5 So d6 hé thong FMS dé gia cong nhiéu chiing loai chi tiét dang hop
1-Kho chira tinh; 2-B¢ dinh vi ty dong; 3-May CNC nam toa do, 4-May CNC
sdu toa do; 5-Mday CNC khoan 16 sdu; 6-May diéu chinh dung cu; 7,12-May xép
dong; 8-Co cau xép tai; 9-Vi tri kiém tra; 10-Vi tri thdo d&; 11-Vi tri cung cap
phdi; 13-Bdng chuyén tich trit cdc co cdu vé tinh



T6 chirc dong luu thong chi tiét tw dong

Hinh 5.6 Luu thong chi tiét
kiéu “noi1 ghép thay thé”

M-tram cong nghé M, M, |, | M M1 M,

R-Robot cap phéi I I I )

P-Ban kep vé tinh 9 Y J\

L,-Duong van chuyézy phoi L, ==

L,- Duwong van chuyén SP

L,- Puong van chuyén RB " P | " |
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T6 chirc dong luu thong chi tiét tw dong

Hinh 5.7 Luu thong chi tiét M, M, M. M, M,
kiéu “ndi ghép bo sung”
. SRCp DO SUNE i b TT1 1T TIT TT
a - Huong trao doi phoi qua o a
tich liiy trung tam. L,
b- Huong trao doi phoi truc tiép " =
tir may nay qua may ke bén. P
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T6 chirc dong lwu thong chi tiét tw dong
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Hinh 5.8 Luu thong chi tiét
kiéu “ndi ghép t6 hop”
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T6 chire dong lwu thong chi tiét tw dong
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Hinh 5.9 Luu thong chi tiét voi nguyén tic nbi ghép mo
rong
L - cdc o tich liy trung gian



T6 chirc lwu thong va cap dao tw dong

Hinh 5.10 O tich dao (a) va co cau thay dao (b)



T6 chirc lwu thong va cap dao tw dong




Hinh 5.11 Hé thong tich trit dao kiéu xich



He thf')ng san xuat tich hop CIM (Computer

Integrated Manufacturing)

facturing Manage,

and Resource Ma ent g
n na

19 \,\uﬁ\a gEmen ¢

Integrated
System
Architecture

o“\SO\

6
Man,
“facturing planning & &

17 Strategic Planning

Hinh 5.12 Vong tron CIM cua
CASA/SME



Giai thich cac thanh phan ciia CIM:

1-Céu truc h¢ thong tich hop; 2- Quan 1y nguon thong tin; 3-
Thiet ke ;

4- Phan tich va mo phong; 5- Tai1 ligu;

6- Qua trinh dat chat lugng va bo tri mat bang thiét bi; 7- Lap
chuong trinh;

8- Vit ligu; 9- Mt bang san xuat; 10- Xir Iy vat ligu; 11- Lap
rap;

12- Giam sat va kiém tra; 13- Qua trinh str dung vat liéu;

14- Nha may tu dong hoa; 15- San pham va qua trinh;

16- Lap ké hoach san xuat va kiém tra; 17- Lap ké hoach chién
luoc:

18- Tai chinh; 19- Quan 1y san xuat va quan Iy ngudn nhan
luc; 20- thi treong.



CIM c6 nhiing wu diém sau:

1 - Tinh linh hoat cao ciia san pham, cta san luong va ca
cua vat licu.

2 - Nang cao ning suat va chat luong gia cong.

3 - Quan hé chit ché va truc tiép giita thiét ké va san xuat.

4 - Giam ca lao dong truc tiép va gian tiép.

5 - Thiét ké c6 ning suat va do chinh xac cao.

6 - Tiéu chuan hoa cao va st dung vat liéu hop 1y.

7 - Tiét kiém thoi gian va mit bang san xuat.

8 - Tao co s¢ dit lieu chung dé loai trir cac bod phan chira
dir licu doc lap.

9 - Loai trr cac cong viec lap lai khong can thiét.

10 - Giam thoi gian giam sat san xuat va so6 nhan sy thuc
hién cong vi€c nay.

11 - Canh tranh manh mé véi cac doi thu.



CHUONG 6

TU PONG HOA
QUA TRINH LAP RAP



6-1.CAC VAN PE CHUNG CUA TU
DONG HOA QUA TRINH LAP RAP.

6-2.DINH VI CHI TIET KHI LAP RAP
TU DONG.

0-3. DIEU KHIEN VA XAC PINH CHE
PO LAP RAP TU PONG.

0-4. UNG DUNG ROBOT TRONG LAP
RAP TU PONG.




CAC VAN BE CHUNG CUA TU PONG HOA QUA
TRINH LAP RAP

Khai niém .

Hé thong cong nghé lap rap.

Cac nhiém vu co ban.

Do chinh x4c cua hé thong lap rap tu dong .

Ning suat ctia hé thong .

Phuong hudng phat trién cua tu dong hoa.




‘ \\y/’ <|.II O ‘

®La khau cuoi cung cua qua trinh
san xuat.

®Thuc hlen lién két cac chl tiét va
cum ch1 tiet vai nhau dé tao ra
san pham yéu cau .




¢ thong cong nghé lap rap ’

1ém .

jai doan trong qua trinh lap rap.

0 hé thong lap rap co ban .




Hé thong cong nghé lap rap 1a gi ?

La tap hop clia cac phan tir va co cau,
dugc thiet 1ap dé hoan thanh mot
nhiém vu lap rap da dinh trudec .



Céac cong doan trong qua trinh lap rap

Tiép nhan chi tiét co s& va chi tiét 1ap rap dua vao vi tri
cong tac .

G4 dat chi tiét co sé va dinh vi so bo chi tiét lap rap.
Dinh vi chinh x4c chi tiét co s& va chi tiét lap rap.

Lién két cac chi tiét

Kiém’tra’ vi tri twong quan chinh xac ctia chi tiét co s va
chi tiet lap rap.

Pua san pham ra khéi vi tri lap rap.



So' do hé thong Lip rap co ban

CTLR1 - CTLR2 CTLR3 CTILR4

CICSL Hove || ve || v || ve, |PRRAR

NL

VLP DG DC
CTCS :chi tiét co so. TLR :chi tiét lap rap.
V/C :co cau van chuyén. DVLR :don vi lap rap. NL: ning luong.
TH : tin hiu. VLP : vat licu phu.
DG : do ga. DC :dung cu.




Nhiém vu tu/dong qua trinh lap rap 1a gi ?

Xac dinh mirc do anh hu:0’ng cua quan h¢ lap rap trong
cac moi lap co dinh tdi cac bé mit thuc hién chuyén
dong cong tac chinh.

Xac dinh tai trong van hanh t6i chudi kich thudc cong
nghé khép kin khi lap ghép.

Xac dinh va danh gia céc sai so cong nghé lap rap trén
moi lap c6 dinh , tim kiém cac phu:orng phap hop ly nham
loai bo chung, nang cao chat luong ciia moi lap va san
pham.

Su dung g1a cong co dé loai bo anh hudng cua quan he
lap ghép va tai trong van hanh cling nhu sai sO cong
nghe¢ khi van hanh.



xac cua hé thong lap rap 1a ?

_La sai sO tuong quan ctia cac bé mat lap
ghép, kich thudc lap ghép, cac sai léch
nay lam anh hudng téi vi tri tuong doi
clia cac chi tiét lap rap




NANG SUAT CUA HE THONG LAP RAP TU PONG

Ning suat Q ctia hé thong tu dong 1a so luwong san pham dat chat lugng
duoc lap rap trong mot don vi thot gian .

1

Q =

tcb L ph L kck

Lcb:thoi glan co ban .
tph :tho1 gian phu khong trung do thuc hi€n cac hanh trinh phu .

Lcb :mét mat khong c6 chu ky cho mot don vi san pham.



Phuong hudng phat trién tu dong hoa
qua trinh lap rap

Thiét lap cac he thong lap rap linh hoat dé thue hién cac qua
trinh lap rap khi san pham thay doi

Thiét 1ap co' s0' khoa hoc va kinh té cho qua trinh rébét hoa cac
qua trinh lap rap tu dong .

Hoan thi¢n phwong phap tinh ché d¢ lap rap va lwong phéi du
trir trwed'c khi thwe hién lap rap .

To chure san xu’s?'lt tap trung cac modun tiéu chuan cé tinh téi
nhu cau thue te .

Xay dung va hoan thi¢n ky thuat thiét ké cho cac thiét bi lap rap
dicu khién theo day chuyén .

Thlet ké va ché tao cac robot va médun lip rap chuyén dung
diéu khién thich nghi .

Nghién ctru thiét 1ap cac phwong phap lip rap méi voi cac dicu
kién khac nhau.



DINH VI CHI TIET KHI LAP RAP TU PONG

DINH VI MAT TRU TRON.
DINH VI MAT PHANG.
DINH VI MAT REN.




DINH VI TRU TRON

Khi dinh vi chi tiét 1ap ghép , duong tdm cta chung
c6 thé khong trung nhau va bj 1éch di mot goc . Cac
sai 1éch nay do sai so kich thudc duong kinh : d6
khong tru , d0 khong tron, do khong vuong goc gitra
mac dau bac d6i véi cac mit chuan.

Vi vay khi lap rap tu dong khi lap rap phai co it nhat
mot trong hai chi tiét c6 kha nang di chuyén va lac
trong khong gian trong pham vi cho phép . (hinh)






PINH Vi MAT PHANG

Phan 16n cac don vi lap co cac phan tir lap
ghép theo mit phang diéu dugc lap theo vai
dang bé mit . Vi vay can phai xac dinh diéu
kién lap cho ting dang bé mit ghép riéng biét
.(hinh)







DINH VI MAT REN

Giong nhu khi lap tru tron , chi khac 1a dau moi ren
cua bulong va dai 6c¢ phai trung nhau .

Ngoai chuyén dong lac dé lwya cho duong tim cua
hai chi ti€t trung nhau va tinh tién con chuyén dong
xoay tuong do1 cua chi tiét nay vdi chi tiét kia.

Viéc dinh vi tu dong can quan tdm vi dé xay ra hién
tuong cat dic , hong ren.(hinh)







PINH VI KHI LAP RAP TU PONG

PINH VI CUNG
TU PINH VI
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UNG DUNG ROBOT TRONG LAP RAP TU PONG

CAC VAN DE CHUNG .

MOT SO LOAI THONG DUNG TRONG LAP
RAP TU DONG.




R RRRRRRRRBRRRBRRERRBSBBDDEDERB
CAC VAN DE CHUNG
e

HIEU QUA SU DUNG.
CAC THONG SO KHI THIET KE ROBOT.
CAC CHUYEN DONG CHINH CUA ROBOT.




Hi¢u qua str dung nang cao néu dam bao cac y€u
cau sau

Cac chi gié’t lap rap co tinh cong ngh¢ cao , dugc
ti€u chuan hoa va thong nhat hoa.

Céac quy trinh cong nghé lap rap dugc tiéu chuan
hoa .

RObOt co cau tric don gian c6 kha ning hoat dong
cao, €0 do tin cay cao , it hong hoc.

Chon lya hé thong diéu khién thich hop.




Céac thong so can quan tim khi thiét ké robot

Két cau phu hop .

S6 bat tu do chuyén dong .

Tai1 trong nang .

Po chinh xac vi tri.

Khoang khong gian lam viéc.

Phuong phap 1ap trinh va diéu khién.

Co cau dan dong va van toc dich chuyén.

Phuong phép diéu chinh dé lap rap san pham mdi .
Gia thanh.




Cac chuyén dong robot can luu y

Chuyén dong ciia tay robot.
Cac chuyén dong dinh vi clia co cau cong
tac.

Chuyén ddng cua than robot.




S
MOT SO DANG THONG DUNG
———

ROBOT BAN CO CANH TAY QUAY.
ROBOT DANG CONG.
ROBOT MODUN-TO HOP.




Pac diém cua robot dé ban co canh tay

Co6 hé toa d6 vudong goc khong gian 3 chiéu .
C6 két cu tiéu chuén thuan tiean khi thay doi san
pham.
C6 the ket hop véi nhiéu robot loai ndy vao mot
h¢ thong va diéu khién bang mot may vi tinh.

Vi du : r6bot A-3000 va robot PUMA




Robot A-3000

Str dung dé 1ap rap,
cap phoi dong gol,
han, kiém tra san
pham .

Co 5 chuyén dong co

ban(X,Y,Z,a.,B)




ROb6t PUMA

C6 6 chuyén dong Gr A
co ban . L




Pac diém cua robot dang cong

CO do dung viing cao theo phuong thang dung .
Dich chyyén canh tay thuc hién nho dong co dién
mot chiéu .

Chuyén dong thang cta canh tay ding nho xilanh
thuy luc.

Ngoai ra con trang b1 thém cac senso(cam bién)
thong qua cac camera diéu khién tir xa.(Hinh)




RObot Xigma-MT1




Dit diém cua robot modun —to hop

St dung nguyén tic médun-t6 hop tao ra cac
robot c6 chire niang khac nhau véi cac dat tinh toi
uu hiéu qua cao cho tirng nhiém vu .(Hinh)

Do s6 lugng cac médun khac c¢6 han nén khi to
hop gay ra trong lugng thira khong can thiét, giam
do cung virng, do chinh xac .




RObot RobitusRC(Nhat)




