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Gido trinh ty dong héa qud trinh sdn xudt phuc vu cho mén hoc cing tén
vdi thoi luong 30 tiét, nhim ddp iing nhu cdu tim hiéu, phdn tich, bdo tri, thiét
ké Idlp ddit cdc hé thong tw dong hda trong linh vic co khi ché tao va cdc nganh
cong nghiép lién quan.

Pé hoc t6t mén hoc nay, hoc sinh, sinh vién cdn hoc trudc cdc mon: dién
ky thudt, mdy cdt kim logi, co s& cong nghé ché tao mdy, Iy thuyét diéu khién tw
dong, trang bi dién trong mdy cdt va cdc kién thiic thyc té lién quan.

Cdéu tao gido trinh gom 6 chuong :

Chuong 1 : Néu cdc khdi niém co bdn lién quan dén tw dong héa

Chuong 2 : Trinh bay tong thé mot hé théng tw dong va cdc phan tir
chinh cdu thanh nén hé thong doé nhu : cdm bién, thiét bi-diéu khién, thiét bi
chdp hanh. Chuong nay cé thé gilip cdc ban thiét ké"duoc cdc thiét bi tu dong
don gian.

Chuong 3 : Gidi thi¢u hé théng cdp phoi tu dong, chii yéu la phdi dang
roi, cdch lya chon, tinh todn va thiét ké nhdm bién mdy bdn tu dong thanh mdy
tw dong.

Chuong 4 : Kiém tra tu dong ciing la mét linh vuc khong thé thiéu trong
qud trinh ty dong héa mdy va qud trinh céng nghé. Nguoi hoc sé duoc tiép thu
cdc phiong phdp kié€m tra tich cuc khi gia cong cdt got.

Chuong 5 : MOt hé thong sdan xudt tw dong hoan chinh la muc dich cao
nhdt ciia tw déng héa, nguoi hoc cé thé hinh dung hé théng tw dong héa tong
hop tix liic cdp liéu cho dén khi ra sdan phdm chi tiét mdy hoan chinh.

Chuong 6 : H¢ thong ldp rdp tw djng cdc chi tiét mdy thanh mét bo phdn
mdy hay mot chiéc mdy hoan chinh la ndi dung co bdn ciia chuong nay.

Mdc dii ty dong héa khong xa la véi chiing ta nhung van can mot khoi
luong kién thitc dé hiéu va phuong phdp tiép cdn nhanh chong.

Nguoi viét mong nhdn dugc su gop ¥ thiét thuc, cu thé ciia dong nghiép
va sinh vién dé tai liéu cé chdt luong hon.

Thanh phé” Hé6 Chi Minh Théng 7 ndm 2004.

Tdc gid

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 1
KHAI QUAT VE TU PONG HOA
QUA TRINH SAN XUAT

1.1 Tém tit lich st phat trié€n cda ty dong héa qud trinh sian xuit

P43 tir xa xua, con ngudi luén mo uSc vé cdc loai may c6 khd ning thay thé€ cho
minh trong cdc qud trinh sdn xuidt va cdc cong viéc thudng nhit khdc. Vi thé, mic du ty
dong héa cdc qué trinh sdn xuat 12 mdt linh vyc dic trung cia khoa hoc ky thuat hién dai
cda thé& ky 20, nhung nhitng thong tin vé cdc co ciu tu dong 1am viéc khdng cin c6 su trg
gildp cla con ngudi di tdn tai tir trudc cong nguyén. Cdc mdy tw dong co hoc da dudc sir
dung & Ai Cap c6 va Hy Lap khi thuc hién cdc man mua rdi dé 16i kéo nhitng ngudi theo
dao. Trong thdi trung ¢ ngudi ta da bi€t d&€n cdc mdy ty dong co khi thyc hién chifc ning
ngudi gic cong clia Albert. Mot dic di€m chung clia cic mdy ty dong ké trén 1a chiing
khong c6 dnh hudng gi t6i cdc qué trinh sdn xudt clia xa hoi thdi do.

Chi€c mdy ty dong diu tién dudc st dung trong cong nghiép do mot thg cd khi
ngudi Nga, 6ng Ponzundp ch€ tao vao nim 1765. Nhg né/ma miic nuéc trong ndi hoi dugc
giit ¢cd dinh khong phu thudc vao lugng tiéu hao hdi nudc. P& do mic nudc trong ndi,
Ponzundp diing mot cdi phao. Khi mife nude thay d6i phao sé tdc dong 1én ctta van, thuc
hién diéu chinh Iugng nuéc vao ndi. Nguyén tic diéu chinh clia ¢d cdu nay dugc sit dung
rong rdi trong nhiéu linh vuc khoa hoc k§ thuit khic nhau, né dugc goi 1a nguyén tic diéu
chinh theo sai l&éch hay nguyén tic Podundp — Gidn Oat. PAu thé ky 19, nhiéu cdng trinh
c6 muc dich hoan thién cdc co cdu diéu chinh ty dong clia mdy hdi nuc di dugc thuc
hién. Cudi thé ky 19 cdc co cdu di€u chinh ty dong cho cdc tuabin hoi nuéc bit dau xuit
hién. Nam 1712 6ng Nartop, mot thg co khi ngudi Nga da ché tao dudc mdy tién chép
hinh dé tién cdc chi ti€t dinh hinh . Viéc chép hinh theo miu dudc thuc hién ty dong.
Chuyén dong doc clia ban dao do banh ring — thanh ring thyc hién. Cho d€n nim 1798
ong Henry Nandsley ngudi Anh mdi thay th€ chuyén dong nay bing chuyén dong cia vit
me — dai 6c. Nam 1873 Spender da ch€ tao dudc mdy tién ty dong c6 & cAp phdi va truc
phan phdi mang cdc cam dia va cam thiing. Nim 1880 nhiéu hing trén th€ gidi nhu Pittler
Ludnig Lowe( Ptic), RSK(Anh) di ché tao dudc mdy tién rdvonve diing phdi thép thanh.
Nim 1887 P.G .Xtdleodp da ché tao dudc phan tir cAm quang diu tién, mot trong nhitng
phan tif hién dai quan trong nhit clia k§ thuit ty dong héa. Ciing trong giai doan nay, cdc
cd s clia 1y thuy&t diéu chinh va diéu khién hé thong ty dong bit ddu dugc nghién citu,
phét trién. Mot trong nhitng cong trinh ddu tién ctia linh vyc nay thudc vé nha todn hoc
ndi ti€ng P.M. Chebusep. C6 thé néi, dng t6 clia cdc phuong phap tinh todn ky thuit cia
ly thuyét diéu chinh hé thong ty dong 1a I.A. Vusnhegratxki, gido su todn hoc ndi ti€ng
cua truong dai hoc cong nghé thuc nghiém Xanh Pétécbua. Nam 1876 val1877 6ng da cho
ding cdc cong trinh “Ly thuyé&t co sé clia cdc cd cAu diéu chinh” va “Cdc cd cdu diéu
chinh tdc dong truc ti€p”. Cac phuong phap dinh gid 6n dinh va chdt lugng clia cdc qua
trinh qud do do 6ng dé xud't vin dugc diing cho téi tin bay gid.
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Khong thé khong ké t6i dong gép to 16n trong sy nghiép phat trién 1i thuyét diéu
khi€n hé théng ty dong cliia nha bic hoc A.Xt6dd ngusi Sec, A.Gurvis ngudi My,
A K.Makxvell va D.Paux ngudi Anh , A.M.Lapu ndop ngudi Nga va nhiéu nha bic hoc
khéc.

C4c thanh tyu dat dudc trong linh vuc ty dong héa da cho phép ch€ tao trong nhitng
thap ky dau tién cla th& ky 20 cdc loai mdy ty dong nhiéu truc chinh, mdy t& hgp va cic
dudng diy ty dong lién két ciing vd mém dung trong sdn xudt hang loat 16n va hang khoi.
Ciing trong khodng thdi gian ndy, su phat tri€én manh mé ctia diéu khién hoc, mdt mon
khoa hoc vé cdc quy luat chung cia cdc qud trinh diéu khién va truyén tin trong cdc hé
thong c6 t8 chifc da gép phan ddy manh sy phat tri€n va Gng dung cda ty dong héa cdc
qud trinh sdn xui't vao cong nghiép.

Trong nhifng nim gan diy, cic nudc c6 nén cong nghiép phat trién ti€n hanh rong
rdi ty dong héa trong sdn xuit loat nhd. Piéu nay phin 4nh xu th& chung clia mot nén kinh
t€ th€ gidi chuyén tlr sin xud't loat 16n va hiang khoi sang san xuit loat nhd va hang khdi
thay ddi. Nhd cdc thanh tuu to 16n clia cong nghé thong tin va cdc linh vuc khoa hoc khic,
nganh cong nghiép gia cong cd clia thé gidi trong nhitng nim cudi cla th€ ky 20 di c6 su
thay d6i sdu sic. Su xud't hién clia mot loat cic cong nghé miii-nhon nhu k¥ thuat linh hoat
(Agile engineering) , hé thong diéu hanh sidn xuit-qua man hinh (Visual Manufacturing
Systems) , k§ thudt tao miu nhanh (Rapid Prototyping) va cdng nghé Nand da cho phép
thuc hién ty dong héa toan phan khong chi trong sdn xui't hang khoi ma ca trong sdn xuit
loat nhd va don chi€c..Chinh sy thay ddi nhanh clia sdn xudt di lién k&t chit ché cong
nghé thong tin v4i cong nghé ché tao mdy, lam xuit hién mot loat cdc thi€t bi va hé thdng
ty dong hod hoan toan mdi nhu cic loai may diéu khién s6, cdc trung tim gia cong, cic hé
thong dié¢u khi€n theo chudng trinh logic PLC (Programmable logic control), cdc hé thong
san xuat linh hoat FMS (Flexible Manufacturing systems), cdc hé th6ng sdn xuat tich hgp
CIM (Computer Integrated Manufacturing) cho phép chuyén ddi nhanh sidn phim gia cong
v6i thdi gian chudn bi sdn xudt it nhat, rit ngdn chu ky sdn xuit sadn phdm, dap tng tot
tinh thay ddi nhanh clia sdn xuét hién dai.

Nhitng thanh cong ban dau clia qud trinh lién k&t mot s6 cong nghé hién dai trong
khodng 10, 15 nim vira qua dd khing dinh xu th& phat trién ctia nén Sdn xudt tri tu¢ trong
th& ky 21 trén cd sd ciia cdc thi€t bi thong minh. P& c6 thé ti€p cin va @ng dung dang sin
Xué't tién ti€n nay, ngay tit hom nay, chiing ta phai nghién cttu, hoc hdi va chuin bi co s&
vat chat ciing nhu ddi ngii cdn bd k§ thuat cho né. Viéc b6 sung cdi ti€n ndi dung va
chuong trinh dao tao trong cdc trudng dai hoc va trung tdm nghi€n citu theo hudng phat
trién sdn xudt tri tué 12 cin thiét .

1.2 Mot s6 khdi niém va dinh nghia co ban
1.2.1 Co khi hoa

Pé tao ra sdn phdm yéu cdu, cdc qué trinh sdn xuat thuc hién viéc bi€n ddi vat
chdt, ning lugng va thong tin tir dang nay sang dang khac. Cdc qua trinh bi€n ddi vat chit
thudng bao gdm hai dang sau :
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1. Céc qua trinh chinh .
2. Céc qua trinh phu.

Céc qud trinh chinh 13 cdc qud trinh lién quan truc ti€p d€n viéc thay ddi tinh chat
cd 1i héa, hinh ddng hinh hoc ban diu clia phoi liéu d€ tao ra san pham yéu cau . Con cic
qud trinh phu 12 cdc qud trinh cAn thiét cho cdc qud trinh chinh thuc hién dugc. Hau hét
cdc qud trinh sdn xuit co khi déu c6 muc dich cudi ciing 1a 1am bié€n ddi trang thai co ly
tinh va hinh ddng hinh hoc ban diu ctia phdi liéu d€ tao ra chi ti€t (sdn phdm yéu ciu ).

Trong qud trinh chinh d& thuc hién viéc bi€n ddi, tit ci cdc thiét bi sin xuit cd khi
phai thuc hién dudc hai dang chuyén dong cd ban 1a chuyén dong chinh va chuyén dong
phu.

Trén cdc mdy tién g c6 di€n, chuyén dong quay cia chi ti€t 13 chuyén dong chinh
va dudc thuc hién bing luc dap chan ctia cdng nhan. Khi thyc hién co khi héa, ngudi ta
ti€n hanh thay luc dap chin bing dong co dién . Cac chuyén dong con lai ciia dao vin do
cong nhan thyc hién bing tay .

Nhu vay, co khi héa chinh 12 qu4 trinh thay thé€ tdc dong cd bip clia con ngudi khi
thuc hién cdc qué trinh cdng nghé chinh hoic cdc chuyén ddng chinh bing mdy. Sir dung
co khi héa cho phép ning cao ning suit lao dong, nhung khong thay thé dudc con ngudi
trong cdc chifc ning diéu khién, theo ddi dién ti€n cda qud trinh ciing nhu thuc hién mot
loat cdc chuyén dong phu trg khéc .

Xét vi du don gidn — qu4 trinh tién nhu trén hinh 1.1. Chuyén dong chinh 1a chuyén
dong quay cda chi ti€t va chay dao khi dao tién béc di mot 16p phdi liéu, con chuyén dong
phu 13 chuyén dong chay dao nhanh t&i vi tri ban ddu, ga dit phodi 1én mdy trudc khi gia
cong va thdo dd n6 sau khi gia cong xong.

Chi tiét gia cona

Hinh 1.1 So d6 tién cd khi héa

Hé thdng nay hdu nhu khong c6 su ndi két ndo gifta cdc hanh dong khac nhau cla
chu ki gia cong. Ngudi thd phai thuc hién bing tay cdc chuyén dong phu nhu lui dao
nhanh khdi bé mit gia cdng, dua dao trd vé vi tri ban dau va diéu chinh dao vao vi tri méi
cho chu ki ti€p theo. Vi vi du trén hinh 1.1, sau khi da dudc co khi héa, mdy van khong
thé tu thuc hién dudc cdc chuyén dong phu. Do d6 d€ ti€p tuc mot chu ki méi, can cé sy
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tham gia clia thd diéu khién. Khi 4p dung cd khi héa qud trinh sin xuat, viéc diéu khién
qua trinh do ngudi thg thuc hién.

1.2.2 Ty dong hoa chu ky gia cong.

Pé gia cong hoan chinh mot bé mit hay mot s6 bé mit, phai ti€n hanh mot hoic
nhiéu chu ky gia cong khac nhau. Mdy van ning khong thé ty dong thuc hién dugc nhiém
vu dé.

Tu dong hod cic chu ky gia cong 1a giai doan phat trién ti€p theo clia nén sin xuat
co khi hod. N6 sé& thuc hién phin cong viéc ma cd khi hda khong thé ddm duong duge d6
13 diéu khién va thyc hién ty ddng cdc chuyén dong phu.

Piéu khién 1a mot qud trinh st dung thong tin dé tao ra cic tic dong cin thiét téi cd
c&u chap hanh, ddm bdo cho mot qu4 trinh vat i hodc thong tin ndo d6 xdy ra theo muc
dich dinh trudc. Vi nhitng qud trinh sdn xud't va cong nghé phiic tap, khi ma s& ludgng cdc
thong s& tham gia vio qud trinh 16n va c6 gid tri thay d8i lién tuc theo thdi gian, thi kha
ning hoan thanh nhiém vu ctia ngudi thd thyc hién nhiém vu diéu khién s& bi suy gidm
ddng k&. Vi vay can giao nhiém vu d6 cho mdy.

DI ligu May tinh = Didu khién

A\

bong ca

\

Hinh 1.2 So db tién c6 ty dong hoéa chu ky

Vi du: trén mdy tién diéu khién sd (hinh 1.2) cdc chuyén ddng chinh va phu dudc
mdy thuc hién ty dong theo mdt chuong trinh dinh sin, chudng trinh nay cé thé bao gom
nhiéu chu ky gia cong hay nhiéu dudng chuyén dao khic nhau. Con ngudi ltic nay chi con
nhiém vu gd dit phoi, khGi ddng va theo doi qud trinh lam viéc ctia chiing. Tuy nhién, sau
khi gia cong xong mot chi ti€t thi may ngirng hoat dong vi ban than né khdng thé 14y phdi
dé ti€p tuc gia cong chi tiét ti€p theo, may nay dudgc tam goi 1 mady ban tu dong.

Trong giai doan diu tién clia nén sdn xuit ty dong héa, do nhu cau va diéu kién
sdn xudt, khd ning cla thi€t bi, qud trinh sdn xuit thudng dudc thuc hién theo phuong
phdp tu dong héa tiing phan. Ty ddng hda tieng phdn 1a chi ty dong héa mot s6 chuyén
dong hay thao tdc ndo d6, ma nhiing thao tic d6 cAn nhanh nhay va chinh x4dc, cdc thao
tdc con lai vAn thyc hién bing tay.
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1.2.3 Ty dong héa may.

Véi cdc may ban ty dong k€ trén, mudn chuyén sang gia cong mot chi tiét mdi, con
ngudi phai gidp may thdo chi ti€t va gd dit mot phoi mdi.

Mitc d6 cao hon clia ty dong héa mdy 1a trang bi hé thdng ciAp phdi cho mdy. He
thdng nay tu dong thio chi ti€t khi miy gia cong xong va thay th& phdi mdi, ddong thdi
kh&i dong mot chu k¥ gia cdng cia chi tiét mdi.

Phé&u cap phoi

Hinh 1.3 M4y tién tu dong

Hinh 1.3 12 m4y tién tu dong, khi bd vio phé&u cap phdi mdt so lugng phodi dd 16n,
mdy sé& tu dong gia cong hét chi ti€t ndy d&n chi ti€t khac ma khong cin su tdc dong truc
ti€p clia cong nhan.

Su ra ddi clia k§ thuat sd trong nhitng nim 1955-1956 da gitip cho tu dong héa phat
tri€n 1én mot trinh d6 mdi. Cic mdy NC, CNC va cdc MRP (Manufacturing Resourees
Planning) ra ddi trong giai doan nay da dit nén méng cho sy xuit hién trong nhitng nim
1985-1990 mdt hinh thitc sdn xui't mdi — sdn xudt tich hgp. Trong nén sidn xuit tich hgp
(ddi khi con dudce goi 1a tw dong hda toan phdn), toan bd cdc cong doan va nguyén cdng
clia qué trinh sdn xudt, tir phdi liéu téi cdc cong doan k&t thic nhu kiém tra, déng goi
v.v..., déu dudc tu dong hoa.

1.2.4 Khoa hoc ty dong héa

Khoa hoc tu dong héa 1a mdt linh viyc khoa hoc k§ thuit. N6 bao gdm cédc co sé 1y
thuyét, cdc nguyén tic co ban dugc st dung khi thi€t 1ap cdc hé thong diéu khién va kiém
tra ty dong cdc qud trinh khdc nhau d€ dat dudc muc dich cudi ciing ma khong cin téi sy
tham gia truc ti€p cla con ngudi .
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Khoa hoc tu dong héa dudc cau thanh tif nhi€u mdn hoc khic nhau nhu 1y thuyét
diéu khién ty dong ; Ly thuy&t md hinh héa, md phdng va phan tich hé thong; Piéu khién
hoc; Ly thuyét ti wu; Ly thuyét truyén tin; K§ thuat 1ap trinh v..v.Ty dong héa cdc qua
trinh sdn xui't 12 mot huéng phat trién khoa hoc tw dong héa. Sy phat trién clia né gin lién
vdi cdc khoa hoc lién quan .

1.2.5 Hé thong thiét k& va ché& tao cé trg gitp ctiia may tinh (CAD-CAM)

Véi sy xuat hién ctia may diéu khién s6, sy phat tri€n cao cia cong nghé thong tin
va cong nghé mdy tinh, viéc chuin bi va diéu hanh sdn xui't trong thdi gian gan day da cé
nhiing thay d8i cd ban. Khau chuin bi thi€t k& da dugc tw dong héa nhs hé thong thiét ké
tw dong c6 su tro giiip ciia mdy tinh ( CAD-Computer Aided Design ). Nhd cdc trang thi€t
bi tinh todn thi€t k& nhu mdy tinh, man hinh do6 hoa, bit vé&, mdy v€ (Plotter), clung cdc
phan mém chuyén ding (Matlab, Catia, CAD) cho phép tao ra cic md hinh sin phim
trong khong gian ba chiéu, rat thuin 1gi cho viéc khdo sdt, ddnh gi4 stta ddi nhanh chéng
truc ti€p ngay trén man hinh. C4c ban vé trong CAD c6 thé luu giit, nhan bdn hoic goi ra
ba't k¥ lic nao. Piéu nay cho phép ti€t kiém nhiéu thdi gian, vat liéu va cdc chi phi khic
cla giai doan thi€t k&€ ban diu trudc khi dwa vao sidn xuat .

Khau diéu hanh ché tao sdn phdm ciing dudc tu dong héa nhd hé thong diéu hanh
qud trinh ché tao tw dong cé su trg giup. cia mdy tinh CAM (Computer Aided
Manufacturing). CAM chinh 12 mot" phin cia hé CIM (Computer Integrated
Manufacturing) va dugc thiét Iap trén co s§ st dung mdy tinh va cong nghé mdy tinh dé
thuc hién tit cd cdc cong doan cla qud trinh sdn xuit, ch€ tao sdn phadm nhu 1ap k& hoach
sdn xuit, thi€t k& qui trinh cdng nghé gia cdng, quin 1y diéu hanh qud trinh ché tao va
ki€m tra chi't lugng sdn phdm v..v. CAM 1a mdt linh vuc cdn sy hd trg clia rat nhiu cong
nghé va k¥ thuit li€n quan nhu k§ thudt CAPP ( Computer Aided Process Planning, cong
nghé nhém GT (Group Technology), k§ thudt gia cong lién k&t LAN (Local — Area
Network), FMS v..v. Do CAM cho phép thuc hién ty dong viéc 14p k& hoach, diéu khién,
hiéu chinh va kiém tra cdc nguyén cong cling toan bd qud trinh gia cong ch€ tao sidn
phdm, nén né rat d&é dang két hop vdi hé thdng CAD, tao ra mot phuong thifc sdn xuit
mdi tién tién, d6 1a hé thdng thi€t k&€ va ch€ tao tw dong c6 sy trg gidp cia may tinh CIM.

1.2.6 Hé thong san xuat tich hgp c6 trg giip cia may tinh (CIM)

Hai cong nghé tién ti€n CAD va CAM c6 lién quan chiit ché dén sy hinh thanh cia
hé thdng thi€t k€& ché tao tyr dong c6 sy trg gitp cda mdy tinh (CAD /CAM) khi ndi két hé
CAD vé6i hé CAM. Hé thong tich hgp CAD/CAM con dugc goi 1a hé thong sdn xudt tich
hop c6 su trg giip ciia mdy tinh (CIM) . Cdc qué trinh sdn xuit thuc hién biing hé thong
nay goi l1a cdc qud trinh sdn xudt tich hop . Trong cdc hé thong sdn xuit tich hop, chitc
ning thi€t k& va ché tao dudc gin két nhau, hd trg nhau, cho phép tao ra san phim nhanh
chéng bing cdc qui trinh sdn xuat linh hoat va hiéu qué. Cac thi€t bi sdn xui't tw dong va
cdc mdy riéng biét dugc k&t ndi véi cdc thi€t bi truyén tdi thong tin tao thinh mot hé
thong nhat, cho phép khép kin chu trinh gia cong, ché tao sdn phadm.

1.2.7 Heé thong san xut linh hoat (FMS)
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H¢ théng sdn xudt linh hoat (FMS — Flexible Manufacturing Systems) 12 mot hé
thong bao gdm cic thiét bi gia cong nhu may diéu khién sd, trung tim gia cong, thi€t bi g4
13p, thdo d& chi ti€t va dung cu ty dong, hé thdng co cAu dinh huéng chi tiét ty dong trong
qué trinh gia cong, co cAu ki€m tra ty dong, co cAu van chuyén ty dong, co cdu cip phat
dung cu ty dong, hé thdng diéu khién.v..v dudc thi€t k€& theo nguyén tic moédun va dugc
diéu khién biing mot mdy tinh hoic mot hé thong may tinh. Trong mdt chitng myc nio dé

Céc thiét bi
gia cong

Robot

Puong van
chuyé&n phéi Pudng di cia

ROBOT

Hinh 1.4 Heé thdng sdn xuit linh hoat

FMS c¢6 thé coi nhu mot CIM nhéd. N6 dudc thi€t k& d€ 1am diy khodng trong giita dudng
diy ty dong diing trong sdn xuit hang khoi va nhém mdy CNC. N6 cho phép chuyén ddi
nhanh s3n xuAt khi thay ddi sin phAm véi chi phi thdi gian va tién bac nhd nhat . Theo ciu
triic, hé thong sdn xut linh hoat c6 thé chia thanh cdc cip d6 nhu: Mdy linh hoat, mddun
sdn xuit linh hoat, diy chuyén sdn xuat linh hoat, phdn xudng sdn xuat linh hoat va nha
mdy s&n xuat linh hoat.

Trén hinh 1-4 mo6 t4 mot day chuyén tu dong linh hoat héa nhd ROBOT théo chi
ti€t va c4p phdi cho tirng m4y.

1.2.8 Robot cong nghiép

Mot linh vyc quan trong clia nén sdn xudt tri tué do6 12 r6bot cong nghiép. Robot 1a
mdt thi€t bi ty dong da chitc ning dudc 14p trinh cho mdt hoidc nhiéu cong viéc va dugc
diéu khién biing may tinh. Mot trong nhitng bd phin chifc ning chinh ctia r6bSt d6 1a he
thong diéu khién, né c6 nhiém vu xi 1y cdc thong tin nhan dudc d€ tao ra cdc chudi Iénh
can thi€t. Hé thong diéu khié€n ciing dugc coi nhu mot kho chita va trung chuyén dir liéu
khi ta stt dung cho cdc cdng viéc khdc nhau. Cdc r6bdt thudng dugc trang bi cdc hé thdng
diéu khién thich nghi, cdc hé thong diéu khién theo chuong trinh 16gic PLC
(Programmable Logic Control), cdc hé thdng cdm bi€n d€ thuc hién cdc chifc ning nhu
nghe, nhin, cdm gidc, ngli v..v. Vi vy chiing dudc sit dung hau hét trong cdc linh vuc y
t€, dich vu, gia cong, 1dp rdp, va cdc linh vuc khdc ma cdc mdy ty ddng thong thudng

-11 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

khong thé thuc hién duge.Trong nhifng trudng hdp khi yéu ciu van tdc x{ Iy tinh hudng
nhanh, chinh x4c, khi lua chon tim ki€m cdc giai phdp nhiéu phuong 4n, khi yéu ciau kha
ning suy nghi 16gic va phan dodn tinh huéng theo bdi cdnh thi st dung robdt cho hiéu qué
cao. Robot 1 thiét bi duy nhat c6 thé dap ng duge dic tinh thay ddi nhanh va linh hoat
clia nén sdn xudt hién dai, md rong dang k€ chitc ning cia cdc thi€t bi va qué trinh sdn
Xud't v6i hiéu qué cao .

Nghién citu, phat trién va Gng dung cac hé thong Tri tué nhdn tao trong thi&t k&
ch€ tao cdc th€ hé rébot thong minh 13 mot xu hudng rit tri€n vong clia cdng nghé robot.
Céc robot thong minh c6 khd ning mo6 phdng lai cdc dic tinh thudng thdy trong cdc xd su
cda con ngudi nhu hoc tip, suy luin, gidi quyét vin dé v..v. Robdt thong minh dang dugc
ng dung rong rai trong cdc linh vuc ma chi c6 chuyén gia giéi mdi thuc hién dugc nhu
khdam bénh, déng phim, choi nhac, huin luyén cdc van dong vién bong ban, béng d4, cd
tudng, ¢ vua v..v. S dung cdc robdt dudc diéu khién qua vé tinh va ndi mang cho phép
thu hep va hoa nhap khong gian 1am viéc, ti€n tdi thi€t 1Ap mot nén san xud't toan cau. BE
ddp ng doi hdi cia nén sdn xuat tri tué nhu tinh linh hoat, tinh t8i vu, van toc x 1y tinh
hudng, cong nghé robot trong tuwong lai phai gidi quyét hang loat cdc van dé lién quan dén
cdc ciu tric clia cdc din dong, do tin cdy, khd nang ti€p nhan va x 1y thong tin clia he
thdng cdm bi&n, tinh van ning ctia cdc ngdn ngit 1ap trinh ki€u méi, tinh linh hoat clia két
cdu va nhiéu van dé khéc .

1.3 Vai tro va y nghia cia ty dong héa qud trinh san xuit

1. Ty dong héa cdc qud trinh sdn xui't cho phép gidm gid thanh va ning cao ning
sudt lao dong. Trong moi thdi dai, cdc qué trinh sdn xuit ludn dudce diéu khién theo céc
qui luat kinh t&. C6 thé néi gid thanh 12 mot trong nhitng yé&u td quan trong x4c dinh nhu
cau phat trién ty dong héa. Khong mot san pham nio cé thé canh tranh dugc néu gia
thanh sin phim cao hon cdc sdn pham ciing loai, ¢6 tinh ning tuong duong vdi cdc hing
khdc. Trong boi cdnh nén kinh t€ dang phdi doi pho véi cdc hién tugng nhu lam phat, chi
phi cho vat tu, lao dong, quing cdo va ban hing ngay cang ting budc cong nghiép ché tao
phdi tim ki€m cdc phuong phdp sdn xuit t6i uvu dé€ gidm gid thanh sdn phaAm. Mit khdc
nhu cdu ning cao chit lugng sin phaim sé& lam ting mic dd phic tap cla qud trinh gia
cong. Khdi lugng cdc cong viéc don gidn cho phép trd luong thap sé& gidm nhi€u. Chi phi
cho dao tao cong nhan va doi ngii phuc vu, gi4 thanh thi€t bi ciing ting theo. Pay 1a dong
lyc manh kich thich sy phét trién clia tu dong héa.

2. Ty dong héa cdc qud trinh sdn xuat cho phép cdi thién dicu kién sdn xuat. Cdc
qué trinh sdn xudt st dung qud nhiéu lao dong song rat d& mat 6n dinh vé gid gidc, vé
chat lugng gia cong va ning suit lao dong, gy khé khin cho viéc diéu hanh va quén ly
sdn xuat. C4c qud trinh sdn xudt ty dong cho phép loai bd cdc nhugc di€m trén. Pong thdi
ty dong héa di thay ddi tinh chat lao dong, cdi thién diéu kién lam viéc clia cong nhén,
nhat 12 trong cdc khau doc hai, ning nhoc, c6 tinh lip di lip lai nham chdn, khic phuc dan
su khac nhau gitra lao dong tri 6c va lao dong chén tay.

3. Ty dong héa cdc qud trinh sdn xuéd't cho phép ddp tng cudng do lao dong sdn
xudt hién dai . V6i cac loai san pham c6 s6 lugng 16n (hang ti cdi trong mot nim) nhu
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dinh, bong dén dién, khéa kéo v..v.thi khdng thé sit dung cdc qud trinh sdn xuit thi cong
dé dap tng sdn luong yéu cdu véi gid thanh nhd nhat.

4. Ty dong héa cdc qud trinh sdn xuat cho phép thuc hién chuyén moén héa va
hodn d6i sdn xudt. Chi c6 mot s6 it sdn pham phic tap 1a dudc ché tao hoan toian bdi mot
nha sdn xuat. Thong thudng mot hing sé sit dung nhiéu nha thau d€ cung cip cdc bo phin
riéng 1é cho minh, sau d6 ti€n hanh lién két, 1dp rdp thanh sdn pham tSng thé. Céc sdn
phdm phiic tap nhu 6t6, mdy bay.v..v néu ch€ tao theo phuong thiic trén sé& c6 rat nhiéu
wu di€m. Cdc nha thau s& chuyén siu hon vé6i cdc sdn phdm clia minh . Viéc nghién ciu,
cdi ti€n chi phai thyc hién trong mdt viing chuyén mon hep, vi th€ sé c6 chit lugng cao
hon, ti€n d6 nhanh hon. Sdn xuit clia cdc nha thau cé diéu kién chuyén thanh sdn xuit
hang kh&i. Do mot nha thau tham gia vao qué trinh sdn xuat mdt sdn pham phifc tap nao
d6 c6 thé déng vai tro nhu mot nha cung cap cho nhiéu hiang khdc nhau, nén kha niing
tiéu chudn héa sin phim la rit cao. Piéu nay cho phép ng dung nguyén tic hodn ddi —
mot trong cdc diéu kién co bdn din téi sy hinh thanh dang sdn xuat hang khdi khi ché tao
cdc san pham phic tap, s6 lugng it. Tuy nhién, ciing khong nén qui dé cao tim quan
trong cda tiéu chuin hod. Khong cé tiéu chuin héa trong san xudt chi c6 thé gy cén trd
cho viéc hodn chuyén & mot mitc do nhit dinh, 1am ting tiéu ton thdi gian cho cdc qué
trinh sdn xud't cdc san phadm phic tap chit khong thé lam cho cdc qué trinh nay khong thé
thuc hién duge. Cé thé néi tuy dong héa gilt mot vai trd quan trong trong viéc thuc hién
tiéu chudn hoa bdi chi c6 nén sin xuitty dong héa mdi cho phép ché tao cdc san phdm co
kich ¢& va dic tinh khong hod¢ it thay ddi v6i s& lugng 16n mot cdch hidéu qua nhat.

5. Ty dong héa cdc qud trinh sdn xuat cho phép thuc hién canh tranh va ddp dng
diéu kién sin xud't. Nhu cdu vé sdn phdm s& quyét dinh mic d6 4p dung ty dong héa can
thi€t trong qud trinh sdn xuit. P&i véi sdn phdm phiic tap nhu tau bi€n, gian khoan dau va
cdc sdn phim c6 kich cd, trong lugng rit 16n khéc, s6 lugng sé& rat it. Thdi gian ché tao
kéo dai tir vai thdng dé€n vai nam. Khdi lugng lao dong rat 16n. Viéc ch€ tao ching trén
cdc diy chuyén ty dong cao cip 1a khong hiéu qui va khdng nén. Mit khdc cdc sdn phadm
nhu béng dén dién, 6t6, cdc loai dung cu dién dian dung thudng c6 nhu ciu rit cao tiém
ning thi trudng 16n, nhung lai dudc ra't nhi€u hang ch€ tao. Trong nhiu trudng hop, Igi
nhuin riéng ctia modt don vi sdn phdm 1a rat bé. Chi c6 sdn xud't tip trung v4i s6 lugng 16n
trén cdc diy chuyén ty dong, ning sui't cao mdi cé thé Iam cho gia thanh sidn phdm thap,
hiéu qud kinh t& cao. St dung cdc qu4 trinh sdn xudt ty dong héa trinh do cao trong nhitng
trudng hop nay 12 rat cin thi€t. Chinh y&u td nay 12 mot tdc nhin tdt kich thich qué trinh
canh tranh trong c¢d ché kinh t€ thi trudng. Canh tranh s& loai bd cdc nha sdn xuit ch€ tao
ra cdc sdn phdm chdt lugng thap, gid thanh cao. Canh tranh bit budc cdc nha sin xuat
phdi cdi ti€n cong nghé, 4p dung tu dong héa cdc qud trinh sdn xui't dé tao ra sin phadm
t6t hon véi gid ré hon. C6 rat nhiéu vi du vé cdc nha sidn xudt khong c6 kh3 ning hoic
khdong mudn cdi ti€n cong nghé va 4p dung tv dong héa sdn xudt nén din dén that bai
trong thi trudng.
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1.4 Phuong huéng phat trién ty dong héa 6 Viét Nam.

Nghién citu lich st phét trién ty dong héa clia th€ gidi, cin cit vao diéu kién cu thé
trong nudc, ¢ thé so lugc vach ra phuong huéng phat tri€n ty dong héa ciia nganh ché tao
méy nudc ta:

1- Co khi héa va tu dong hda cdc mdy van ning dang s dung.

- Véi cdc mdy van ning hién c6, chiing ta can cdi tién thanh cdc mdy ban ty dong.
Trang bi g4 14p nhanh, st dung cdc cd cAu chép hinh. Pic biét nén st dung diu ép va khi
ép trong cic chuyén dong chay dao va kep chit.

- Lva chon nhitng may bdn tv dong sidn xuit hang loat dé trang bi thém phan cap
phdi tv dong, bi€n n6é thanh mady ty dong.

- Nghién citu cdi ti€n mot s6 may trd thanh mdy diéu khién chuong trinh s6 1am cd
s& cho viéc thi€t k& va ché tao sau nay.

2- Thiét k€&, ché€ tao cdc loai may ban ty dong, mdy tv dong.

- Ti€n hanh nghién cttu thi€t k&, ché tao cdc mdy mdy ban tu dong va tu dong song
song vdi qud trinh cdi ti€n trén. Pong thdi ti€p-cdn vdi cdc may NC, CNC bing cdch nhap
thi€t bi va cong nghé dé dao tao can bd ky thuat, cong nhan, ti€n t6i lam chd cdc thi€t bi
d6 1am tién dé cho qud trinh ché& tao may sau nay.

3- Ti€p tuc nghién citu ch€ tao cdc modun sdn xuat linh hoat, hé théng sdn xuat
linh hoat. Song song v6i né can tirng budc ty ddng héa khau chuin bi sdn xuat nhu : thiét
k& sdn phim, thi€t k&€ qui trinh cong nghé, 14p k& hoach.v.v. dé tao ra hé thong tu dong
héa sdn xuit tir thi€t k€ d&én ché tao. Bu6c diu nén nhip nhiéu cdc phan mém CAD va
CAM dé€ tao diéu kién cho cdn bo k¥ thudt nang cao trinh dg.

1.5 Muc dich va ndi dung cua gido trinh

Cung cAp mot s phuong phdp va phuong tién tu dong héa mady cong cu va ty dong
héa qué trinh sdn xuat c¢d khi 12 muc tiéu chinh clia gido trinh nay. Ngoai ra, cdc ki€n thic
niy con c6 thé 4p dung cho mot s& nganh sin xui't khac nhu: cong nghiép déng géi, cong
nghiép thuc phim, dugc phadm va ci trong ddi song.

Noi dung clia gido trinh gdm:

- Céc phuong tién ty dong hda cong viéc diéu khi€n mdy.

- Céc phuong phidp va phuong tién tw ddng hoa cip phdi va thay dao.
- Céc phuong phdp va phuong tién tu dong hoa kiém tra.

- Céc phuong phdp va phuong tién ldp rap tu dong.

- Day chuyén sdn xuat ty dong hda.
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Chuong 2
CAC THIET BI CO BAN TRONG HE THONG TU PONG

Dic trung cd bdn clia cdc hé thong ty dong 1a khong c6 sy can thiép clia con ngudi
trong qué trinh hoat ddng clia né. Do dé, toan bd cdc trang thiét bi clia hé thong phdi ddm
duong dudc tAt cd cdc cong viéc clia con ngudi trong qud trinh hoat dong nhu cdc thao tic
niang chuyén, 13p rdp, ki€m tra, diéu khién, quan 1i va luu trit s6 liéu v..v .Cdc thiét bi cd
ban clia hé thdng tuw dong c6 thé phan ra cdc nhém chinh: cdc co cdu chdp hanh, cdc thiét
bi diéu khién, cdc loai cdm bién va b phdn giao tiép nguoi - mdy.

Co cau chdp hanh c6 thé hi€u 1a mdt bd phan may mdc, thiét bi c6 kha ning thuc
hién mot cdng viéc nao dé dudi tdc dong clia tin hiéu diéu khién phdt ra tir thi€t bi diéu
khién.

Trong tit c4 cdc hé thong ty dong, thi€t bi ti€p nhan thong tin vé dién bi€n cla mdi
trudng va dién bi€n clia cdc dai ludng vat 1y bén trong hé thong goi 1a cdm bi€n. Pdi vé6i
ngudi st dung, viéc nim dudc nguyén 1y, cdu tao va cdc dic tinh co bdn clia cdm bi€n 12
diéu kién tién quyét d€ bio ddm sy’ van hanh t5t mot hé thong twdong.

Thiét bi diéu khi€n c6 nhiém vu thu thip, x@ 1y cdc thdng tin tif chudng trinh va tir
cdc cam bi€n d€ diéu khi€n cd cdu chap hinh thuc hién cdc tdc dong theo yéu cau dé ra.
Hé thong cdm bi€n — thiét bi diéu khién — co cdu chip hanh tao thinh mot hé kin dugc
goi 1a hé diéu khién mach kin, hay hé diéu khién servo. Ngay nay c6 rat nhiéu nha cung
cp thi€t bi chuyén diing dit biét 12 PLC, cdc hé diéu khién servo hay con goi 1a diéu
khién PID. Cic k¥ su va cdc nha cong nghé phdi c6 di kha ning thi€t k& va van hanh cic
hé thong servo nay.

Muc dich ciia chuong nay la trang bi cdc kién thitc co ban dé nguoi hoc cé thé ldp
ddt, thiét ké, van hanh, bdo tri mot hé théng tw dong cé cdc bo phdn ké trén.

2.1 Cam bién

C4am bi€n c6 nhiém vu ti€p nhin cdc tin hiéu, bi€n ddi chiing thanh cdc dai lugng
d& xt 1y va chuyén dén cho thi€t bi diéu khién. So dd cda hé thong cim bi€n va hé thong
x¥ 1y thong tin nhu sau:

bién nidng Ning lugng
Pai lugng Tin hiéu dién cta dai
vat ly BIEN POI lugng vatly XU Li
—_— - - - ~ n
CAN DATLUONG TIN HIEU CAN TRUYEN THONG TIN
PHAT HIEN ‘ ‘
BO CAM BIEN BO XU LY
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2.1.1 Phan loai cam bién

z LN , A . 2 (e 2 g A . s A N A .
C6 nhiéu cdch phan loai cam bi€n, c6 thé phan loai theo tin hi¢u vao, phan loai
theo tin hiéu ra, phan loai theo c4u tao...

1-Theo tin hiéu ra, ta cé :

- Cam bi€n ON/OFF — cdm bié€n nay chi ¢6 hai trang thdi 1a c¢6 dong ra khdc khong
ho#c dong ra biing khong.

- Cam bién tudng tu — cdm bién cho tin hiéu ra thay d6i lién tuc theo tin hiéu vio.

- Cam bi€n s& — cdm bi€n cho tin hiéu ra dudi dang xung.

Tin hiéu
ATin hiéu ptuong ty
1 | ON/OFF _ 20mA|- - -
|
| i
|
0 — - - >
Thoi gian 250 Nhiét do
a) Tin hi€u ON/OFF b) Tin hi€u tuong tu
" Tin hiéusé
A
\ o114 —
Hinh 2.1 ‘ bo thi quan hé o10d
gl,u'a tlr% h:eu Yio va ra cua 001 L —_ :
cdc loai cam bién 000+ I { |
. | »
Géc quay

¢) Tin hiéu s&
2- Theo tin hiéu vao ta co :
- Cadm bién vi tri
- C4dm bién nhiét do
- C4m bi€n 4p suat
- Cam bién luc, khoi lugng
- Cdm bi€n nong dod
- Cam bién luu lugng
- Cam bi€n van tbc, gia toc...
3- Theo ban chat, ciu tao ta c6 :

- C4m bi€n quang dién (Photoelectric Sensor)
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- C4m bién ti€p cin dién tir (Inductive Proximity Sensor)

- C4dm bién ti€p can dién dung (Capacitive Proximity Sensor)
- Cam bién LAZER

- Cam bié&n siéu Am (Ultrasonic Sensors)

- C4dm bié€n dién cAm

- C4m bié&n nhiét (Tempetature Sensor)

Va con nhiéu loai cdm bién khic.

Sau day ching ta tim hi€u mot s6 cdm bi€n thong dung trong do ludng va diéu
khién.

2.1.2 Cam bién vi tri

Cam bi&n vi tri ¢6 nhiém vu phdt hién sy c6 mit clia vat thé thyc nhu chi tiét, co
cdu mdy ..C6 rat nhiéu loai cdm bi€n d&€ phat hién vi tri, & day trinh bay mot s6 loai thong
dung 12: cdm bi&€n quang dién, cdm bi€n ti€p cin dién tlr, cdm bién ti€p.cin dién dung...

1- Cam bién ti€p can dién tir (Inductive Proximity Sensor)

Pdi tugng Vo bao vé
on day
% & }‘1\\‘7\\\ AL AR RRRRY
{ : f 1 ol Tin
N2 .
EL . Hu higu
i — 1=
\\\'{: NS SN NN A SANSENN

;, SR AN
T -‘\r

Tir truding Tao tir triting Bién ddi

H
Re

Ky

Vs 5

-

Hinh 2.2 CAiu tao cdm bién ti€p cin dién tir

Cam bién ti€p cin dién tir (hinh 2-2) 13 loai cAm bién dugc st dung rong rii dé
phat hién sy c6 mit cla vat liéu din dién khdng qua ti€p xtic. Mach dao dong tao ra dao
dong dién tir v6i tin sd cao, khi khong c6 vat din dién ndo & gan bé mit clia cdm bién thi
tré khdng trong cudn diy phu thudc vao tf cdm ctia né. Khi c¢6 vat dan dién xudt hién
trong viing tir trudng sé phat sinh dong Foucault cdm tng, 1am thay ddi trd khang clia cudn
day, bd bi€n d6i sé& bié€n sy thay d6i d6 thanh dong ra ctia cdm bién.

Nhu vy cdm bién ti€p cin dién tir sé c6 hai trang thdi : ON (khi c¢6 vat din dién
xut hién) va OFF (khi khong c6 vat din dién xuit hién). Ngudi ta si dung dong ra dé
diéu khién mot qua trinh nao d6. Khodng cdm nhin clia cdm bi€n thudng nhé hon 10mm.

-17-

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Hinh d4dng va ky hiéu clia cdm bién ti€p cin dién tir thé hién trén hinh 2-3.

24v
E2E : Phat hién vat kim loai o o

CB

e
?

oV
O ®

Hinh 2.3 Hinh ddng va ky hiéu cdm bién ti€p can dién tr

2- Cam bién ti€p can dién dung (Capacitive Proximity Sensor)

Cam bién dién dung st dung vat th€ din dién hoic khong din dién nhu mot cuc
clia tu dién. VAt thé cang gin cdm bi€n thi dung ludgng clia tu dién cang cao. Bén trong
cdm bi€n c¢6 mach ding ngudn DC tao dao dong cho cdm bi€n. CAm bi€n sé& duwa ra mot
dong dién ti 1& véi khodng cdch giita hai tAm cyc (hinh 2-4). Cim bién nay phic tap va
ddt hon cdc cdm bién dién tir. N&u st dung khong cdn than thicdc cdm bi€n nay c6 thé
cho cdc gia tri sai Iéch. Mién do niim trong khodng 3 d&n 25 mm.

Dién cue Pién cuc vé ngodi V6 ngodi

M i "

Déi tuong
cdn phdt

T

/ | \
Bé tao dao déng Bé nan dong B¢ khuéch dai
' va bé so

Tin hiéu ra Ux

Hinh 2.4 Ciu tao cdm bién ti€p cin dién dung

Nhu vay cdm bién ti€p can dién dung phat hién dugc moi vat thé, c6 thé phat hién
vat thé qua 16p cach ly(khong phai 13 kim loai); vi du : nuSc trong thiing nhua, dng thiy
tinh...

E2K-C: Phat hién moi vat thé 24y

O

Hinh 2.5 Hinh ddng va ky hiéu Cdm bién ti€p cin dién dung
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Trén hinh 2-5 md t3 hinh ddng va ky hiéu cdm bi€n ti€p cin dién dung. Trong sd
dd trén K 12 dai dién cho hé thong xit 1y thong tin ti€p theo, U 13 ngudn dién mot chiéu
cung cip cho cdm bién.

Nhu vy cdm bi€n ti€p cin dién dung s& c6 hai trang thdi : ON (khi c6 vat din dién
hoic khong din dién xudt hién) va OFF (khi khong cé vat xuat hién). Ngudi ta sit dung
dong ra dé diéu khi€n mot qud trinh ndo do.

3- Ung dung ctia cim bién ti€p can dién ti va dién dung

Van ding

€)

Hinh 2.6 Mot s8 (tng dung ctia cdm bién ti€p cin dién tr va dién dung

Hinh 2-6.a) Piéu khién chuyén dong ; b) Piéu khién diy chuyén sdn xuit; c) PEm
va ki€m tra d6ng hop; d) Piéu khién m4y : st dung cdm bién dién tir (Inductive Proximity
Sensor). Hinh 2-6.¢) Phat hién mic chit 16ng ; g) Kiém tra va diéu khién qud trinh : st
dung cdm bi€n dién dung (Capacitive Proximity Sensor).

-19-
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Mot sd trong cdc tng dung nay sé dugc cu thé héa bing cic mach diéu khién &
phan sau.

4- Cam bi€n quang dién (Photoelectric Sensor)

Cau tao clia cdm bi€n quang dién gom hai bd phin : bo phan phat va bd phan thu.
Nguyén Iy hoat dong clia cdm bi€n quang dudc chi ra trén hinh 2-7. BO phan phat sé& phat
di tia hdng ngoai bing didt phat quang, khi gip vat chin, tia hong ngoai sé& phan hdi lai
vao b phédn thu. B§ phan thu c6 thé 13 mét tranzito quang, sau khi nhin tia hdng ngoai sé&
xt Iy va cho tin hiéu ra da dugc khué&ch dai.

Di6t phdt quang Mdy phdt séng B¢ phén phdt

Tranzito qua.ng/ B¢ Igc'- B¢ khuéch dai  Bé phdn nhdn

Hinh 2.7 C4u tao cdm bi€n quang

Tuy theo viéc bd tri bo phan phat va thu , ngudi ta chia cAm bié€n quang thanh hai
loai nhu sau:

- Cam bi€n quang mdt chi€u, xem hinh 2-8 a)

- Cam bi€n quang phén hdi, xem hinh 2-8 b)

Théng dung:

E3S-A

) d)

Hinh 2.8 Cic loai cdm bi€n quang
220 -
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Hinh 2-8 a) 12 loai cAm bi&n quang c6 dau thu va diu phdt dit vé hai phia, loai nay
c6 thé phat hién vat cdch xa 7m.

Hinh 2-8 b) 12 loai cdm bi€n quang c6 dau thu va dau phat dit cling phia, néu diing
guong phan xa thi c6 thé phat hién vat cdch xa tir 0,1 — 2m. Néu st dung bé mit vat can
phat hién phdn xa thi khodng phat hién xa nhat1a 70cm.

Hinh 2-8 ¢) 1a hinh ddng cdm bi€n quang c6 ddu thu va diu phdt rdi nhau, c6 thé
dat cung phia hodc hai phia.

Hinh 2-8 d) 12 ky hiéu cdm bién quang c¢é dau thu va diu phét cling phia.

Cém bién quang dudc ¥ng dung nhiu trong cong nghiép va ddi sdng nhu : d€m
san phadm, d€m ngudi, phdt hién vat la trén day chuyén cong nghiép, bdo vé an toan cho
con ngudi khi dua tay vao viing nguy hiém. Mot ¢ng dung thudng gip 1a do vi trf géc cia
truc dong cd hay mdy cdng cu...

5- Encoder (bd ma héa quang)

Encoder 13 cdm bi&n hay dung dé do vi tri géc clia truc dong cd, mdy cong cu,
bing tdi v..v. Encoder c6 hai loai chinh : loai twong d6i hay conigoila ting dan va loai
tuyét doi.

Encoder ting din

Pia cé dinh

Loai ¢c6 mot dia, thi dia nay .
Piu dac - ~C RN sdny

dugc gén 1én truc quay, trén dia c6 (n)
rinh. C4dc cdm bi€n quang hoc ditng
yén phdt hién dnh sdng khi cdc ranh di
qua.

Hinh 2-9 1a c4du tao cla ]
encoder ting din, loai nay cidu tao <\! o A
gdm hai dia: dia ddng yén va dia \N g“t’ |
quay. Pia quay gom t&i da ba dudng \ P
(hinh 2-10a), hai dudng ngoai chia S
lam (n) khodng géc bing nhau lién bia quay
ti€p cdc thi€t dién mS va trong sudt.
C6 ba cdm bi&n quang hoc, cdc ngudn =
sdng tuong tng va mot bd diéu khién.

Hinh 2.9 C4u tao Encoder
Khi truc bd ma héa quay mdt
vong tia sdng bi ngit n 1an va gii tin hiéu chit nhat (A va B) vudng géc nhau (hinh 2-10b).

Bo6 diéu khién phai xdc dinh dugc chiu quay clia truc. N6 lvu diu vi tri quay bing
cdch cong hay trir vi tri cudi cling cla tin hiéu dnh sdng thu dugc. DAu trén rinh thit hai
1éch 90°(dién) so vdi dau trén ranh thi nhit. Néu truc quay theo chiéu kim déng hd thi
cdm bi€n ngoai cling s& dudc chi€u sdng truSc. N€u quay ngudce chiéu kim dong hd thi
cdm bi€n bén trong s& dugc chi€u siang trude. Cadm bién thit ba trong cling s& dugc sit dung
dé bit dau qud trinh d&m.
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Su 1éch pha (90° dién) ciia tin hiéu A va B cho phép xdc dinh chiéu quay nhu sau :
- Theo chiéu sudn ting cla tin hiéu A, tin hiéu B biing khong (hinh 2-10c).
- Theo chiéu kia & sudn ting cda tin hiéu A, tin hié¢u B bing 1 (hinh 2-10d).

Pudng trong (Z : dau khdng) chi c6 mot cifa trong sudt va cung cAp mot tin hiéu
mdi vong. Tin hiéu Z goi 12 “dau khong” kéo dai 90° dién xdc dinh vi tri g&c va cho phép
khéi dong lai mdi vong (hinh 2-10e).

Viéc d&m xung bing bo xi 1y cho phép xdc dinh vi tri phan dong.

T T e T
b)B‘I r

| J 1
900 (1)] | 3602 (1),

Chu ky hodc tang dan

(1) Do dién
LT
Z20gna A\ S O
7, e\
TN ¢) " q [ [ l r
Dau khong Z
Pudng tin hidu A 11 !
Pudng tin hisuB d A O
) B l I l
a)
AL LI
Hinh 2.10 Nguyén Iy 1am viéc g l e 1 o
clia encoder ting dan e) 909 (1) [.360° (1)) i
$45° |Chu ky hodc tang dan
80° (1 ! |
1459

Encoder tuyét ddi (hinh 2-11), loai nay khong can vi tri goc. C4c Encoder tuyét
doi bao gdm ngudn siang, dia quay véi it nhi't ba vong cdc thi€t dién trong sudt, sensor
quang hoc cho mdi vong 12 mdi tAm mach. Cdc Encoder nay c6 thé phat hién vi tri cia
truc bén trong mdt vong quay. Pau ra cia Encoder 12 s& nhi phin dic trung cho vi tri clia
dia trén truc quay. S& nhi phan niy c6 thé c6 nhiéu bit. Mdi dia ding d€ minh hoa nguyén
ly gdm c6 bon vanh. C4c dia hay sit dung trong cong nghiép c6 9 vanh.

Vong trong cling chia 1am hai manh 180°. Khi sensor tuong @ing vdi vanh nay sé& cé
tin hiéu”0” c6 nghia ring truc dang & tir trong khodng tir 0° d&n 180°. Vanh hai tinh tir
trong ra chia 1am bdn cung tudng ng 90° cho phép xdc dinh cling vdi vanh diu tién 1a
truc dang nim & cung phan tv nim trén dudng tron. Tuong ty cdc vanh cang xa tim c6 do
phan gidi cang cao. Ting thém mot vanh do phan gidi sé ting gap d6i. SU dung ma nhi
phan c6 thé dua dén két qua sai léch § mot vi tri giao thdi, vi du, tir cung 15 d€n cung 0 tin
hiéu c6 thé 13 “0000” hodc “1111” @€ tranh sai léch nay ngudi ta si dung ma Gray thay
cho ma nhi phan.
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Khi thay d8i tir vi tri nay d&n vi tri ti€p theo chi c6 mdt bit thay d6i gid tri, nhu vay
khong c6 hién tugng nhadm 14n vi tri. Mach quang dién cé thé€ cho phép chuyén ddi tin
hiéu tir md Gray sang mi nhi phin. P& phong tranh 4nh hudng cla sy mit dién thudng
xuyén, cdc Encoder tuyét d6i luon chi vi tri cda truc khi c6 dién, do vay khdong cin khdi
dong bd d&m vé vi tri “0” cdc Encoder tuyét ddi c6 dd phan gidi cao rat dit vi yéu ciu do
chinh xdc cao trong viéc ché tao va do kich thudc clia dia 1dn s6 lugng clia cdc sensor dé€
nang cao dd phan gidi. Do phan gidi ciia Encoder phu thudc vao s6 lugng cdm bi€n quang.

¢ < 2 = A N ~ A A s 2. N l A A~ z 2
Neéu so lugng cam bi€n quang 1a n thi do phan giai dat dugc 1a Pk Nhu vdy n€éucé 9 cam

o 2o 1 e e e s
bi€n quang hoc thi do phin gidi dat dugc s€ la —-. PO min cua vach khac bi gidi han boi
2

kha ning ch€ tao cd khi, do d6 mudn nang cao dd phan gidi phai ting dudng kinh dia khic
vach.

Dig tuyét ddi

Dia méanhj phdan Bia ma Gray

1607
o
g 0 235

Hinh 2.11 Encoder tuyét doi

6- Cam bié&n giao thoa Laser

Cam bi€n giao thoa laser gdbm phan ti phdt laser, phdn tif cAm nhin va guong.
Ngudn séng phat ra xuyén qua guong mot phan va chi€u vao doi tugng. Séng phan hdi tir
ddi tugng sé giao thoa v6i séng phdt ra (hinh 2-12 a). Néu cdc dinh séng trung nhau, thi
séng giao thoa s& c6 bién do gap ddi bién dd ban dau. N&u séng phan hdi 1éch pha 180°
thi bién do séng giao thoa s& biing khdong. Vi thé tuy theo do 1&éch pha, bién do giao thoa
12 dang séng hinh sin (hinh 2-12 b) c¢6 thé thay ddi tir khong dén hai 1an bién do géc.
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Nhu vay c6 thé xdc dinh dudc khodng cach tir mit phan xa dén dau thu phat v6i do
sai léch bing mot phian buéc séng. Budc séng giao thoa do phin xa laser tinh biing
nanomét A = Inm = 10 um. Trén hinh 2-12 1 m6t loai cdm bi€n laser, diu phat laser
phit séng chi€u vao bdn mdng phan tich, mot phan séng 1éch téi guong phdn xa, mot
phin xuyén qua bdn mdng chi€u vao
ddi tugng phan xa. Séng phdn xa vé sé Gudng phn xa
giao thoa v4i song phat va phan xa vao
bd phan thu, ngoai ra ¢6 mdt phan séng

tlr guong phan xa ciing tdp trung vao b ‘ D\,
A N 9 . o 1A 8i tug
phan thu. Tuy theo khodng cdch tir bé p;)g:n Xang

mit doi tuong t6i cim bi€n ma ta nhin

duge dien dp Uy bing khong hay 16n j"\/\ /\f\/\
nhat. Cdm bién nay dung do cdc kich ! 71T Khotng cichr
thuGc chinh xdc t6i pm.

Ngoai nguyén ly giao thoa, con Hinh 2.12 C4m bi€n Laser
c6 nguyén 1y di chuyén, cdm bié€n di
chuyén laser gdm phin tr phit quang va phan tif cdm nhan. Laser ban din dudc tu tiéu
trén muc tiéu nhd cdc thau kinh. Muc tiéu phén chi€u tia laser va dudc tip trung trén bo

cdm bi&n vét sing. Vét sdng s& chuyén dong khi muc tiéu chuyén dong, do d6 c6 thé phat
hién su chuyén dong clia chi tiét bing cdch theo doi su chuyén dong clia cic vét sdng.
Sau diy 1a mot s§ ¥ng dung ctia cAm bi&n di chuyén laser:

Hinh 2.13 Ung dung clia cAm bién laser
204 -
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Hinh 2-12 a) ding cdm bié€n di chuyén laser dé do chiéu day thanh truyén .

Hinh 2-12 b) diing cdm bi&€n di chuyén laser d€ phat hién hop khong c6 nidp hoic
c6 hai nip.

Hinh 2-12 ¢) diing cim bi&n di chuyén laser d€ do dudng kinh truc sau khi mai.

Hinh 2-12 a) diing cdm bi€n di chuyén laser d€ do chiéu sau piston.

7- Cam bi€n dién cam
C&m bién dién cdm 12 mdt cudn day 2 quan trén 16i thép 1 c¢6 khe hd khdong khi véi
phan tng 3 (hinh 2-14). Thong s& clia né thay d6i dudi tic dong cla dai ludng vao Xy .

Khi dai lugng Xy thay ddi, phan &ng 3 di chuyén lam khe hd khong khi § thay ddi
theo nén tir trd cla 15i thép va dién cdm clia cdm bi€n thay ddi. Pién cdm L c6 thé thay
ddi do & thay d6i (hinh 2-14a) hoic
do ti€t dién khe hd khong khi thay I
déi (hinh 2-14b). ?@ﬂ

N~y

Né&u bd qua dién trd clia cudn
day va tr trG cla 16i thép ta c6 :

L

:Wz,uos
o cla ~ o

trong d6 W — s6 vong day
- X
5 - khe h&s khong Khi _ [j Vy:l

Uo — tr trG khong khi

et
§274

s — ti€t dién thuc cda khe l

khong khi. b
(3

Trong thyc t&€ ngudi ta thudng - 'J: ~

dung loai cdm bién dién cdm mic b)

hai cudn diy doi xitng hay con goi 1a 3 w it aen o
Y e Hinh 2.14 Cac dang cua cam bién dién cam

cam bi€n vi sai.

Mach do cGa cdm bién i

thudng 12 mach cau khdng cin bing véi

3y
&
x

ngudn cung cAp xoay chiéu nhu sau : o
. 9, 4 _'_cr
bién tré R. va C dung d€ cin 1T ~u
IS N L+aL L=AL

bang thanh phan do (géc pha). _,%_51—_,-3;04\_

Ro — can biing thanh phin thuc [ )
(bién do). Ry<< R ; ——
Ngudn cung cip cho mach ciu cin &n o
dinh, n€u ngudn sai s6 1% thi khi do c6 > O )

thé giy ra sai s6 1%.

Hinh 2.15 Mach do cdm bién dién cdm
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Cam bié&n dién cdm thudng diing do ludng cdc dich chuyén co khi, c6 khi cling
dung d€ do kich thudc khi gia cong cit got véi do chinh xdc trung binh. Vi du sau day 13
mot loai cdm bi€n dién cdm dugc ché tao dé do kich thudc ngoai clia chi ti€t mdy:

Hinh 2-16 md td cidu tao cdm
bi€n dién cdm dé€ do kich thudc x. Hai A~R
cudn day 2 dit doi xing qua ndp st tr On 3p
1, ndp sdt tir gdn cing vao truc ding, ssss
truc nay luén dudc ddy xudéng nhd 16 7k : £
xo. Hai cudn diy mic thanh mach cau

cuing v6i hai dién tré R. Ngudn dudc 17 o —
on dinh dién 4p cung cdp cho cim IR q R
bi€n, dong ra dudc chinh luu thanh
dong mdt chiéu va do bing mA. Dong
ra nay c6 thé khué€ch dai va dua vao

M

thi€t bi x{r Iy. Néu mudn dua vao mdy
tinh d€ do ludng va diéu khién thi
phdi chuyén d6i thanh tin hiéu dang

50 - Hinh 2.16 So dd cAm bién dién cim

8- Cam bié¢n khi nén - dién ti€p xic

Khi nén di dudc loc sach va 6n dp di qua
hai ti€t dién cdn 1 va 2 d€ vao hai nhdnh. Nhanh
phdi c6 dau phun phdn 4p 4 giit cho 4p suit

trong budng phai cia mandmét mang 3 khong l.

ddi. Nhdnh trdi c6 ddu phun do 5 bi€n sy thay ! Z

ddi kich thu6c chi ti€t thanh sy thay ddi 4p suat ,_.Z
——

& budng trdi. Ti€p di€m di dong gin trén mang
va ndi dat, hai ti€p di€m co dinh gin trén céc
vis diéu chinh 7 va 8. Né&u kich thudc chi tiét 16n
hon gid tri cho phép, 4p suit trong budng trdi sé
ting 1én ddy ti€p diém di dong cham vao ti€p

di€m c6 dinh 7. Lic d6 dién ap Am s€ dugc dua
vao dén dién t& 9, mach bén phdi ngiing hoat

dong, role nhd va phdt ra nhitng tin hiéu can 0
thiét.

Khi kich thuéc nhdé hon gi6i han cho
phép thi ti€p diém di dong sé déng qua ti€p
diém c6 dinh 8, lic d6 mach tic dung ngudc lai,
bén trdi s& ngling hoat ddng, role trdi nha va tin
hiéu cin thi€t dudc phat ra.

Hinh 2.17 SJ d6 cdm bién khi nén
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2.1.3 Cam bi€n lyc va tdi trong

Po lyc 13 khau khong thé thi€u dudc trong cdc hé thong cin xdc dinh trong lugng
hay lyc, vi du nhu cdc hé thong can tu dong, cdc hé thong diéu khién lyc trén may CNC
hay robodt. Thong thudng luc hay trong lugng duge do thong qua cdc phan tir bi€n dang
nhu tenzomet (hiéu ing Tenzo) hay phin tif 4p dién (piezoelectric).

1- Cam bié&n bi€n dang (hiéu tng Tenzo)

Nguyén ly 1am viéc cia chuyén ddi Tenzod (dién tré Tenzo) dwa vao hiéu ing
Tenzo, titc 12 sy thay d6i dién trd clia day din khi c6 bi€n dang cd hoc. Pic trung cho hiéu
ttng Tenzo6 cda vat liéu 12 hé s6 nhay tuong doi k, né dugc xdc dinh biing ti sd giita bién
doi dién trd va bi€n d6i chiéu dai day din.

e
€ 1
Trong do:
gr = AR/R : bi€n ddi tuong d6i cia dién trd day.
g1 = Al/l : bi€n ddi tuong d6i clia chiéu dai day.

D&i véi vat liéu 18ng, thuc t€ khong thay ddi thé tich trong'qud trinh bi€n dang nhu

thily ngan, chat dién phan nén hé s6 nhay Tenzo k = 2,

D3i véi vat lidu rin, sy thay d6i chiéu dai cia chiing phu thudc vao bi€n thién thé
tich, hon nita tri s6 ctia sy bién thién thé tich trong viing bién dang dan hdi d6i véi mdi
loai vat liéu 1a khong d6iva dic trung biing hé s Poat-xdng p. Hé sd nhay Tenzd lic nay
bing:
€
=—=1+2
€, H
Hé so Poat-x06ng ctia kim loai c¢6 tri s& p = 0,24+0,4 do d6 dd nhay k = 1,48+1,8.
Tuy nhién bing thuc nghiém c6 nhitng vat liéu vugt ra ngoai gidi han do.
Téng quat hon: k = (1 + 2p)+m, & day (1 + 2p) dic trung cho su thay d6i dién trd,
Ap/p . ’ : , ..
AL/ l1a su thay d6i dién tr§ sudt p clia vat li€u, c6 quan hé vdi thay doi tinh
chat vat 1y cla cdc vatliéu.

cOn m=

bién tr§ Tenz6 dugc dung dudi 3 dang: dang ddy, dang 14 mdng va dang mang.

r‘l"‘"\ﬁr\

b)

<
i

Hinh 2.18 bién tr§ Tenzo : a) dang diy; b) dang lu6i mang
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Loai dién trd Tenzd diing diy phd bi€n nhat nhu hinh 2-18a). Trén tim 16t bing
gidy méng hay mang son ngudi ta din nhitng diy méanh c¢6 dudng kinh 0,02+-0,05mm theo
hinh ring ludc. Pau cdc diy duoc han ndi véi ddy din bing dong. Phia trén clia chuyén
ddi dugc phi son hoic dan da hay gidy.

Pai lugng chi cta chuyén ddi 1a bi€n dang cia 16p ngoai chi ti€t ma trén d6 cé
ddn chuyén ddi, con dai lugng ra 1a sy thay ddi dién trd cia chuyén d6i, ti 1& vdi bién

dang dé.
LOAD
, R R ¥
_1d
1) 1!
— =7 7
a)
/ R, R, ~—
Us+ Us+
R; R, R; R»
Unt ; Um Un+ { ? } \( Um
Ri R4 w
Us- Us-
' b) c)

Hinh 2.19 Load Cell va mach ciu chuyén ddi

Trén hinh 2-19a chi rd cdch ddn cdc tenzo 1én dam va khi chua c6 tdi trong thi
dong ra bing khong hinh 2-19b, khi c6 tdi trong dong ra s& khdc khong hinh 2-19¢. Cédc
cdm bién do lyc dung bi€n dang nhu hinh 2-19 dudc goi 1a Load Cell, hién nay trén thi
trudng c6 nhiéu dang khac nhau d€ st dung vio cdc muc dich nhu 1am cdc cin dién ti tu
dong.

Hinh 2.20 C4c ki€u Load Cell
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Ung dung ctia Load Cell dugc thé hién trén hinh 2-21.

Valves

Batching
hopper

Load Cell PC
C.J.B
:E
a)
Large Figure
Card Reader Display
| - Traffic Barrier
Load Cell Serial I/O
b) Serial I/O

SRR R
. 1] 6] 1 3 ) B

PR 1713/00

Hinh 2.21 Ung dung ctia Load Cell
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2- Cam bié&n ap dién

Cam bi€n 4p dién hay dudc sit dung @€ do cdc luc thanh phin. Duéi tic dong clia
luc 1am xuAt hién dién 4p trén hai mit & phuong vudng géc véi luc tic dung. Phan ti dp
dién (tinh thé€ thach anh hoic mot s§ vat liéu c6 cdu tric don tinh thé, da tinh thé) cé thé
1a dang tron hay dang tim mdng (hinh 2-22). Luc do c6 thé 1 luc nén hay luc kéo.

Ffl e 8 o P bién cor
|
]

X -
Tan sé rg

+++++++1 b
+4+‘+1-++ ’ )

Bon thach anh
Hinh 2.22 C4dm bién 4p dién

Hinh 2-22a) 12 cAu tao cia mot cdm bi€n 4p dién dung tinh thé€ thach anh A, khi c6
lyc tic dong F, & hai phién thach anh xuat hién cdc dién tich trdi dau, tai diém B 12 dau ra
dién 4p duong, C 1a diu ra dién 4p Am. Ngoai ra ¢6°thé sitr dung mot ban thach anh va hai
ban cyc cua tu di€n nhu hinh 2-22b), dién dp gitta hai ban cuc ti 1€ véi luc tdc dong F.

Cam bi€n 4p dién duoc dung dé do luc bi€n thién (d&n 10.000 N), do 4p sudt va
gia toc. Uu diém cla cdm bi&n nay 14 ciu tric don gidn, kich thuc nhd, @6 tin cay cao, c6
kha ning do cdc dai luong bi€n thién nhanh. Nhude di€m cda né 1a khong do dugc luc
tinh, kho khic do.

2.1.4 Cam bi&n nhiét d (temperature sensors)

Trong ti't cd cdc dai lugng vat ly, nhiét 6 dudc quan tAm nhiéu nhat vi nhiét do
déng vai trd quyét dinh d&€n nhiéu tinh chit cla vat chit. Dung cu do nhiét don gidn nhat
12 nhiét k& st dung hién tugng gidn nd nhiét, nhung d€ ché€ tao cdc bo cdm bi€n nhiét do
ngudi ta st dung nhiéu nguyén 1y khdc nhau nhu cdc nhiét dién trd; nhiét ngiu; phuong
phap quang dua trén phan bd phd biic xa do dao dong nhiét...

Nhiét do 1a dai lugng chi c6 thé do gidn ti€p trén cd s tinh chat clia vat liéu phu
thudc vao nhiét do. Tinh chi't d6 1a khi nhiét dd tdc dung vao vat liéu thay d6i thi o din
dién cda vat liéu hay dién tr§ clia ching thay ddi theo.

Vi dién tr§ cia vat liéu phu thudc nhiéu vao nhiét do, do viy dudc ding d€ 1am cic
cdm bi€n do nhiét hoic di chuyén.

C6 ba loai cAm bié€n sit dung tinh chat nay, d6 la:

- Pién tré kim loai : dudc ché tao chii y&u biing kim loai tinh khi&t nhu: Platin, dong,
kém, niken, vonfram ...

- Nhiét dién trd : dudc ch€ tao tit hdn hop dxit badn din da tinh thé nhu: MgO,
MgA1204, Mn203, Fe3O4, C0203, NIO, ZIlTlO4
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Quan hé giita dién tr§ kim loai va nhiét do khong phdi 1a tuyén tinh. Doi v6i Platin
quan hé gitta dién trd va nhiét do t trong gidi han tir 0 + 660°C dugc biéu dién bing biéu

thic.
R =Ry ( 1+ At + Bt?)
Trong d6:
Ro: dién trd & 0°C

D6i véi Platin tinh khiét thi : A= 3,940.10° (1/d6) ; B=-5,8.10 7(1/d9)
Trong khodng tir 0 d&€n -190°C, quan hé giita dién tr§ Platin va nhiét do c6 dang:

Ri=Ro[1+At+Bt+C(t-100)"]
Trong do:
C =-4.10"* (1/d9)
Dién trd Platin thudng ding & giéi han (-200 + + 650°C).

DP&i véi dong, quan hé giita dién trd va nhiét dd c6 dang bac nhat:

Rt=Ro[ 1+ o, (t-t)]
Trong d6: Ro -dién trd G nhiét d6 thudng to

O, - hé s& nhiét do ddi v6i khodng nhiét dd bat dau ty (o, thudng 13 duong

)

Dién trd dong thudng ding & giéi han (-50° + +180° C), & nhiét dd cao hon dong bi

oxy héa.

Day platin
Gdm cock dién

v Day

Xi mding

4-Emm

Hinh 2.23 C4u tao cda cdm bién dién trd kim loai

2- Cam bié&n nhiét dién tré

Nhiét dién tré dudc ché tao tir hdn hdp dxit ban din da tinh thé nhu: MgO, MgAl,Oy,
Mn,03, Fe;04, C0,03, NiO, ZnTiOs., va dugc nung & nhiét do cao. Khi nung, oxyt lién két
thanh khoi chic, hinh thanh nhitng lién k&t hdéa hoc. Pic tinh quan trong clia loai nay 1a
c6 @6 nhay nhiét rit cao, gdp hang chuc 1an d6 nhay ciia dién tré kim loai.
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B
Tri s6 dién trd Rt cia ban ddn dudc dic trung bing quan hé: Ry = A.e”
Trong do:

A: hiing s6 phu thudc vao tinh chit vat Iy clia bdn
dan va hinh dang ctia nhiét dién tré.

B: hiing s6 phu thudc vao tinh chdt vat Iy cda ban
dan.

T: nhiét d® cta nhiét dién trd, tinh theo nhiét do
tuyét doi.

e: ¢0 sd clia logarit tu nhién.

Heé s6 nhiét @6 o ctia nhiét dién trd ban din 1 Am,
cé tri sO tr -2,5 d&n -4%/dd, 16n hon hé so nhiét do cla
kim loai tir 6+10 1an va phu thudc nhiéu vao nhiét do:

B
=
Vi d6 nhay nhiét cao nén nhiét dién trd dudc diing
d€ phat hién nhitng bi€n thién rat nhd cta nhiét d6 (10™ -

o=

107 d6 K).
. Hinh 2.24 Hinh ding
3- Do nhiét do bang diot va tranzito cdm bi&€n nhiét

Linh kién dién t& nhay cdm vGi nhiét do, do d6 c6
thé st dung mot s6 linh kién nhu diot hoidc tranzito mic theo ki€u diot (ndi B va C) phan
cuc thuin c6 dong dién khdng d6i (hinh 2-25). Khi d6 dién 4p giita hai cyc 1a ham cda
nhiét do.
Do nhay nhiét clia diot hoic tranzito mic theo ki€u diot dugc x4c dinh theo biéu
thac:
g4
dT
¢6 d6 nhay khodng —2,5 mV/ °C.

Hinh 2.25 | )
R V Ve
bo nhiét
do bing ; o
diot va | Ve
tranzito v d '
! I
I I;
a) b) I o)
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D& ting do tuyén tinh va kha ning thay thé ta thudng mic theo sd dd hinh 2-25¢
diing mdt cip tranzito mic ddi nhau véi hai dong I; va I, khdng d6i chay qua va do dién
dp B-E, biing cdch nay ta loai trit dugc dong dién ngugc. Trong trudng hgp nay dd nhay
nhiét dugc tinh theo bi€u thic:

A, -1)
- dr

D6 nhay nhiét clia cdc linh kién nay 16n hon nhiéu so véi cip nhiét nhung nhé hon
s0 v6i nhiét dién trd. DAi nhiét d6 nim trong khodng T = -50°C + 150°C, ldc nay bod cdm
bi€n c6 @6 6n dinh cao.

S

Ung dung cta cdm bi€n nhiét 12 d€ khong ché ty dong nhiét do 10 nung, 10 sdYy.
Sau day 13 vi du chuyén ddi sy thay ddi dién trd thanh dién 4p d€ 6n dinh nhiét d6 trong
1o.

Hinh 2.26 So dd 6n
dinh nhiét do 10

nung ' : . 4 .
=N

DC - MOTOR

Trén hinh 2-26, c6 mot 16 nhiét duge cung cip nhiét thong qua quat thdi hoi néng
vio 10, quat nay thay ddi
t6c do nhy DC-MOTOR. E— T e L
Khi nhiét @6 cao hon nhiét
do diéu chinh, van toc
quat phdi gidm xudng. Khi

LO DIEN

RN ANRERRRRRRNN

nhiét do thap hon nhiét do KH;EFH
di¢u chinh, vin t6c quat . & macH . 1
phdi ting lén. Viéc ting L CONiSU&T Nhap nhiét .
gidm van tdc quat nhd hé do chuan it
thong cdm bi€n 1, ciu A |

dién 2, rd le 3 va bién trd TR XUAT e
4. Ngoai ra c¢6 thé 6n dinh T& v B 3
nhiét do chinh xdc nhd hé ALY

thdng vi xit Iy (hinh 2-27). T
DA TA B U S

I-_Ii:;’1§1_2.27 So @6 6n dinh nhiét do 16 nung
bing vi x{t 1y.
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2.1.5 Cam bié&n 4p suit

Nguyén ly 1am viéc chung clia cdc cdm bién 4p sudt 12 dua trén co sé bién dang
dan hdi clia cdc phan tif nhay vdi 4p sudt . Su bi€n dang dan hdi d6 sé 1am di chuyén mot
bd phan co hoc tir @6 din dé&n sy thay d6i cda dién trd, dién dung hay dién dp. Trudc hét
ta tim hi€u cdc phan ti nhay cdm d6.

1- C4c phan ti cAm nhan ap suat

C6 ba loai phan tif cAm bi&n chinh d6 1a: 106 xo 6ng; dng xiphdong va mang méng.

a) Lo xo éng

Lo xo 6ng 1a mot dng kim loai dudc udn cong, mot dau giit cd dinh con mot dau tr
do. Lo xo 6ng chi y&u ding d€ bi€n d6i 4p sui't cia ddi tugng do duge dua vao trong dng

thanh sy dich chuyén ctia dau do. Phd bi&n nhi't 13 loai 6ng cung tron cé ti€t dién hinh trai
xoan (hinh 2-28a).

W

yﬁf
;/ e
N

1o

N

)\
7

b Pt c)
Hinh 2.28 Cdc phin tif cdm nhan 4p suit
Dudi tdc dung cla dp suit du trong 6ng, 10 xo s& din ra, con dp sudt thap thi dng co

lai. P&i v6i cdc 6ng thinh mdng sy thay ddi géc & tim ciia 16 xo 6ng dudi 4p suat P dudc
biéu dién bing cong thifc:

2
Ay = Py 2 R—( ——)
E ﬂ +x7
O day 7y: gbc & tAm clia dng

i : hé s6 Poisson
E : modun dan hoi clia vat liéu 1am dng
R : bdn kinh cong (truc & tAm, dit & trong tAm cla ti€t dién)
h : bé day thanh 6ng, a va b 12 bdn truc 16n va nhé clia ti€t dién dvan.

o, B : hé so thuc nghiém tiy thudc vao hinh ding ti€t dién ngang clia 6ng.
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2 X g <
x = R.h/a” : tham sd chinh ctia dng.

Dua vao cong thic tinh géc & tAim c6 thé suy ra d6 dich chuyén ctia diu ty do cla

b) Xiphong (hinh 2-28b)

Xiphong hay cdc vd hinh tru x&€p nép dit ngang hoic ding c6 thé thay d6i chiéu
dai dudi tdc dung clia 4p suat hay luc (hinh 2-28b). Xiphong dugc ché tao bing dong, thép
cdc bon, hgp kim nhom véi chiéu day 0,1 d&n 0,3mm vdi dudng kinh tf 8mm tGi
1000mmm. Sv dich chuyén cia ddy dudi tdc dung ciia luc chiéu truc N xdc dinh theo cong
thic :

2
s=N1H * .
Ehy A,—ad +a A4, +Byh/R,

O day hg: bé day thanh dng xiphdng ; Ry, : ban kinh 6ng vao ( Dyso = 2Ry )
n : sd nép x&p lam viéc, a. : gbc bit kin
Ao, A1, Ay, By : cdc hé s6 phu thudc vao ti s6 Rye/Ry va t/R + 1 (Ry ban kinh
ngodi, Ry : ban kinh trong clia xiphong, r : ban kinh cong ctia'‘cdc nép udn tinh theo dudng
& giita). N = AP. t (Rng + Ry )° /5 ; O ddy AP 1a hiéu's8 ap sudt tic dung 1én xiphong.

c) Mang dan héi va mang chdt déo (hinh 2-28c)

Mang dan hdi ¢6'dang phing tron hay udn nép, c6 khd ning chiu udn dusi tic
dung ctia 4p suit. Mang uén nép c6 kha ning chiu 4p sud't I6n hon mang phing, cic mang
dugc ché tao tir thép. Gid tri dd vong tAm clia mang phing dugc giit chit quanh vong tron
khi c6 sy thay d6i nhé clia 4p sudt P tic dung 1én mang :

5 31— u*)PR*
- 16.EX° O diy R :bdnkinhlam viéc cia mang.

o) W/

Hinh 2.29 Cim bi&n 4p suit
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Mang déo diing d€ do 4p sudt nhd va hiéu s6 4p sudt. Chling 1a cdc mit bich hay
dia uén x&p ché tao tir vdi cao su hay téflon.

2- Chuyé&n ddi ap suit - dién

P& chuyén ddi sy dich chuyén clia cdc phin tf cdm nhan 4p suit thanh cdc dai
lugng dién, ngudi ta s dung rong riicac phin ti bién ddi nhu : cudn cdm, bi€n 4p vi sai,
dién dung, dién trd tenxd va cdc dang bi€n ddi khic. Sau day 12 mdt vai loai k€ trén :

a) B bién doi dp sudt- dién kiéu cam iing (hinh 2-29a)

Trén hinh 2-29a chi ra s6 @5 bd cdm bi&n ki€u cdm ng. Mang 1 13 tAm thép dong
clia nam chim dién 2 c¢6 quin cudn day 3. Dudi tdc dung clia 4p sudt do, mang 1 dich
chuyén 1am thay ddi dién cdm cla cudn diy. Néu bd qua dién trd trong ciia ddy va tinh
gin dang thi dién trd cAm khdng s& 12 : L = W* . pno.S/5

V6i gid tri bi€n dang clia mang ti 1& véi dp sudt do : & = ky.p thi : L = WS/
(ki.p)
Chuyén ddi do tw cdm L thanh dong hay dién 4p ta diing cAu do xoay chiéu.

Khi 4p sudt tir 0,5 — 1 Mpa, bé day mang bing 0,1 — 0,3 mm, con khi 4p sudt1a 20
— 30 Mpa, bé day mang bing 1,3 mm.

b) Bo bién doi dp sudt — dién kiéw bién dp vi sai (hinh 2-29b)

B0 bién ddi d4p suit ki€u bién 4p vi sai (hinh 2-29b) gdm mot cdm bi€n bi€n dang 1
va phan tf bi€n d6i 2 . Phin tif bién d6i 13 mot khung cdch dién, trén d6 quan cudn diy so
cap 7. Cuodn thit cAp gdm hai cudn diy 4 va 5 ddu ngudc chiéu nhau. Trong ranh clia hai
cudn day, ngudi ta dit 16i thép dong 6 ndi véi 10 xo s6 1 va diu kéo cing 3. Ctta ra clia
cudn thit cAp dudc dau vdi bi€n trd R, ta c6 thé thay ddi gidi han do trong pham vi + 25%

D3&i vdi phan ti bi€n d6i chudn c6 dién trd clra ra Ry, R thi dién 4p ra ctia bo cim
bi&€n dugc tinh theo cdng thic :

271, M
Ura — 7#2‘1 max 5

max

Trong d6 M. 12 gid tri hd cdm I6n nhat clia cudn diy sd cAp va thit cAp tuong
ting v6i dd dich chuyén 16n nhat 8., cda 18i thép; f1a tin s& dao dong clia cudn day.
Hién nay cdc bd cdm bi€n loai ndy thudng c6 tin hiéu ra tr —1V d€n +1V, d4u — chi sy
thay d6i pha ctia tin hiéu.

c) Bo bién ddi dp sudt- dién ki€u dién dung (hinh 2-29¢)

SJ dd cdm bié€n ki€u dién dung chi ra trén hinh 2-29c . Mang kim loai 1 nhan 4p
sud't do 12 mdt bdn cyc dong clia tu dién. Bin cyc c¢6 dinh 2 dudc cdch dién v6i vo bing
thach anh. Sy phu thudc ctia dién dung C vao d6 dich chuyén d cia mang 1 ¢6 dang :

C = €.5/(5 + )
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O diy ¢ - hiing s6 dién moi clia cach dién dién day khe hé giita cdc ban cuc.
S- dién tich ban cuc
8o_khodng cdch giita cdc ban cuc khi 4p suit bing khong
P& bi€n d6i dién dung C thanh tin hiéu do ludng, thudng ngudi ta diing ciu xoay
chiéu hay mach vong cong hudng L — C.
B6 cdm bi€n 4p sudt kiu dién dung c6 thé do 4p sudt d€n 120Mpa. Bé day cia
mang tir 0,005 — 1 mm. N6 diing trong trudng hop dp suit thay ddi nhanh. Sai s6 12 + (0,2
-5).
2.1.6 Cé4c loai cAm bién khéc
Trong k¥ thuat diéu khi€n con cé cdc loai cdm bién dudc diing nhiéu 13 cdm bién
mau, cdm bi€n siéu 4m, hé thdng doc mi vach...
1- Cam bién mau (Colour Sensor)
C4m bi€n mau dua vao hai nguyén tic chinh : nguyén tic quang dién tf logic mJ
va nguyén tic kinh loc mau.
B6 cdm bién diing nguyén tic logic md dudc thi€t k& vdi ngudn sing phd rong
diing mdt chiim didt phat quang LED. Ngudn sdng LED dudc ché tao véi ba mau dai dién
12 dé (Red), xanh 14 cAy (Green), xanh da tr&i (Blue), viét tit 1a RGB.

—_——— — ==
|  ——|A=D_>11101101-00110101-0 00010
- . o
. | T N
Vst B o I I | 8o =237
a5q 4 o Xanh Id cy = 53
Xanh d gy 1 L j L gl Xanh da irdyf = 98
\ %
O |
™~
A

[N Re . A A [ N N ~
Hinh 2.30 Bién d6i tin hiéu ra cia bd cdm bi€n mau thanh so

Anh sdng t6i dich dudc phan xa vé€ vdi cudng d6 thay ddi phu thudc vio miu cda
muc tiéu cAn phan tich. BO thu s& chuyén ddi séng 4nh sang thanh dién 4p va sau d6 dugc
s0 héa bing bdo A/D .

P& phan biét mau theo nguyén tic logic md ngudi ta st dung cdc thudt todn cdm
nhan mau sau day :
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- Thuat todn tuyét d6i : so mau duva trén cd sé dién dp tuyét doi

- Thuat todn tuong ddi : so mau dva trén co s& phan trim tuong ddi ciia mdi thinh
phin dién 4p RGB.

Anh sdng phdt ra tr mdi LED dugc truyén thanh xungtuan ty dén dich va ning
lugng phdn xa dugc chip bd thu quang silicon thu nhin trong chum LED. Mach bu dnh
sdng moi trudng lién tuc duge nap lai gitta mdi xung LED do vay tin hiéu ghi lai khong bi
nhi€u moi trudng. Sy phdi hgp LED mau xanh da trdi véi dd va xanh 14 cAy x4c dinh mau
sac.

Trén hinh 2-31 12 mdt loai cdm bién

N ~ Ay X o ~ ” N VCS 110 Series Colour Sensor ]
mau k¥ thudt s6 cua hiang Festo, cam bién ==
nay dugc wng dung trong cdc linh vuc sau
day :

- Ky thuat ty dong : diéu khién ddi
tugng theo mau sic , ki€m tra 16p phii bdo
vé trén céc chi ti€t mdy.

- Héa hoc : nhin biét tinh chit , do
thé tich can phan tich , diéu khién d6 dam
dic.

- bién tf hoc : Phdt-hién 16i cda cdc
o R ~ 2
bo mach, ki€m tra mau cap.

, P o Hinh 2.31 C4dm bi€n mau cta Festo
- San xuat thuy tinh : nhdn bi€t do
trong, duc clia san pham

- Ché€ bi€n gb : nhan biét cdc loai go.

Switch output

Hinh 2.32 S6 @5 cdm bién siéu 4m

~ A ~ A *A ~ N
- San xudt do gom : phan biét sdn pham theo mau.
- Sdn xudt gid'y : nhan bi€t cdc mau gidy va nhan.

- Cong nghiép dugc : phan biét dudc liéu.
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- Cong nghiép dét : nhan bi€t mau vai, diéu khién qu4 trinh in mau.
- Cong nghiép déng g6i : nhan bi€t va dinh vi nhan.

- V..V.

2- Cam bién siéu am (Ultrasonic Sensor)

C4m bién siéu Am gdm hai bo phin : phit siéu Am (ultrasonic emitter), thu siéu Am
(ultrasonic receiver). Mdy phdt siéu 4m c6 tin s6 nim trong khodng 65 kHz va 400kHz
tlly theo chling loai sensors ; séng phdn hdi c6 bu6c séng trong khodng 14 Hz d&€n 140 Hz
tlly theo mitc dd phén xa ctia d6i tugng (hinh 2-32).

B9 thu song (ultrasonic receiver) s€ c6 nhi€ém vu chuyén dsi song co thanh tin hi€u
dién va truyén dén bo khuéch dai.

Ung dung ctia cdm bi€n siéu 4m
kh4 da dang : ki€m tra mifc chi't 1dng hoic
chat rdn trong cdc bon, ki€m tra vét nit

Ultrasonic level sensor
Series -D1- with
3 relay outputs,

temperature |
compensated

cdc mdi ndi bing han, kiém tra cdc vét nit
t€ vi, theo doi va phat hién 18i trong qud
trinh sdn xudt vai va gidy (dic biét 1a
nhitng chd n6i). Cdm bi€n si€éu 4m cdn s
dung trong nhiéu linh vyc khidc nhu. y hoe,
héa hoc, ch€ tao thi€t bi cong nghiép...

Hinh 2-33 12 mot loai cdm bién
siéu A&m do mic cia hiang Pepperl+Fuchs : S Bl
(CoOntg hoa Lién bang Biic). Hinh 2.33 C4dm bién siéu 4m do mic

3-Hé thong ma vach

Trong cdc hé thong sdn xuit ty ddng, ngudi ta c6 thé nhan dang cdc chi ti€t dong,
ciing nhu trong cdc hé thdng phan loai va ki€m dinh hang héa, ngay nay thudng st dung
hé thong ma vach (Bar Code).

C6 nhiéu loai md vach khdc nhau, mdi loai c6 nhitng uu di€ém riéng, nhung phd
bi€n nhit 12 mi sin phdm thong dung UPC (Universal Product Code) va OCR (Optical
Character Recognition — Nhan dang k¥ tu bing quang hoc).

a) Cdc thanh phdn chinh ciia hé théng md vach:
- M3 vach dudc in trén san pham.

- Mdy quét ma vach hay biit quang diing d€ chuyén thong tin tif ma vach sang tin
hiéu 4nh sdng.

- Bo gidi ma chuyén tin hiéu 4nh sdng sang tin hiéu dién va bién dich thanh ma
ASCII.

- Bd giao dién chuyén mi ASCII vé mdy tinh PC d€ xir ly tiép.
b) Ma vach
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M4 vach 1a nhitng vach ddm hoic manh dudc ding d€ ma héa s6 hay chit cdi . Ma
vach thudng dugc in tryc ti€p hoic in riéng va ddn 1én sdn phdm.

Hai loai ma vach thudng gip nhatla :
- Vach den 1a 1, vach tring 12 0 (hinh 2-34a).
- Vach den hoic tring rong 12 1, Vach den hoic tring hep 1a 0 (hinh 2-34b).

Tap hop cdc vach den tring ta s& dugc mot ddy s6 : 100101001, diy s& nay rat dé
chuyén thanh cic dai lugng dién d€ mdy tinh nhan biét.

c) B phdn quét ma
vach

B6 phdan quét ma vach
thudng c6 3 loai : Mdy quét

ma vach, bit quang, camera
nhian dang énh. 1 | rJ] u! ‘ 0‘ o’ ’_Em i v

Mdy quét ma vach
1 0 o 1 1 1 0 o a
» i > b)
Cam bién nay chuyén tin

hiéu quang mang thong tin Hinh 2.34 Cic loai ma vach

phdt ra mot ngudn sdng bing
tia laser cong sudt thap hoic
tia hdng ngoai. Tia sdng sau
khi gip ma vach dugc phdn
xa lai mot cdm bién quang.

ma vach thanh tin hi€u di€n
tir d6 chuyén vao mdy tinh dé ki€m tra va nhan dang.

Camera quét anh clia ma vach va s6 hod dua vao mdy tinh d€ so sanh v6i mi vach
da luu gitt trong mdy. K&t qua so sdnh d6 cho bi€t sy khdc biét hay gidng nhau giita ma
vach trén sadn phaAm va ma vach miu luu trong may.

& A B C ¢ "610800"010784

Hinh 2.35 Hinh 2.36

MJi qudc gia c6 chuidn ma riéng. Trén hinh 2-35 va hinh 2-36 1a cdc ki€u mi vach
hién dang st dung trong hé thdng ma vach hang héa Viét nam.

Khi cin st dung ma vach phdi ding ky véi co quan quan 1y ma vach Viét Nam.
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2.2 Cd cau chap hanh

Co cau chdp hanh c6 thé hi€u 12 mdt bd phan may mdc, thiét bi c6 kha ning thuc
hién mot cdng viéc nao dé dudi tdc dong clia tin hiéu diéu khién phdt ra tir thi€t bi diéu
khién.

Co cdu chap hanh c6 nhiéu loai khac nhau, dya vao kha ning ng dung trong cdc
mdy cdng cu va mot s& mdy cdng nghiép khac, chiing ta tim hi€u cic loai sau diy :

- Cédc loai dong cd dién.
- Céc loai ly hop .
- Céc phan tr thiy khi.

2.2.1 Cac loai dong co dién

Pong co dién 1a thi€t bi bién d6i dién ning thanh chuyén dong tron xoay. Tir
chuyén dong tron d6 ta ¢ thé chuyén thanh cic chuyén dong tinh ti€n hay géc nhd cic cd
ciu co khi. P& tim hiu ky cdc loai dong cd va diéu khi€n chiing, c6 thé tham khao hai tai
li€u sau : “Gido trinh trang bi dién trong mdy cong cu” hodc “Gido trinh mdy di€n”.

Trong cdc hé thong diéu khién ty dong, diéu khi€n dong co nhim dat cdc yéu ciu
sau :

- Pat @6 chinh xdc vé s& vong quay hoic goc quay.
- B6i chiéu dong co va hdm dong co nhanh.
- Thay d6i t6c d6 d& dang va chinh x4c.

Sau diy ta tim hiéu mdt s6 loai dong cd thudng diing trong cdc hé thong diéu khién
tr dong cdc mdy cdng cu va cdc thi€t bi cong nghiép khac, dé la:

- Pong co mdt chiéu

- Bdng co budc (Step Motor).

- BOng co Servo (Servomotor).

1- Pong co mdt chiéu DC (Direct Current)

Dic diém chinh cla dong co mdt chiéu 1a ngudn dién cAp cho dong cd 1a ngudn
dién mdt chiéu. Pong co mot chiéu gdm c6 hai loai 12 dong co tir trudng vinh clru va dong
co tir trudng khuy&t mot chiéu kich tir.

a) Péng co mot chiéu DC tiv truong vinh citu

Pong co mot chiéu loai nay c¢é ngudn dién mdt chiéu DC tdc dong 1én cudn ng
qua c6 gép. Cudng dd tir trudng khong thay d6i. Toc dd dong co chi ¢ thé diéu khién
thong qua diéu khién dong roto. Chiéu chuyén dong cé thé ddo bing cich ddo chiéu dong
dién qua roto.

C6 hai loai ddng cd nam chdm vinh cttu dic biét 1a dong cd mach in va déng cd c6
cudn diy quay. Py la hai loai dong cd ma roto khong c6 16i thép, nhiim gidm t6i da quan
tinh cda né. Pong cd mach in ¢6 cdc cudn diy gidng nhu cdc dudng dian clia mach in.
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DPong co cudn diy quay 13 loai cé roto cAu tao bdi cdc day ddng dét thanh cudn va nhiing
vao epoxy d€ giit nguyén bién dang. Pong co nay quay vdi toc d0 cao. BO gidm tSc banh
rang di kém lam ting mémen kéo cia dong co .

b) Béng co mot chiéu kich tir

Pong co loai nay c6 stato 13 mdt nam cham dién (phan cdm) va roto mang cudn
trng. C6 ba loai dong cd tir trudng khuy€t : dong cd ndi ti€p, dong cd song song va dong co
t6 hop.

bong cd DC néi ti€p. G dong co nay cudn ing va cudn cdm dude ndi ti€p v6i nhau.
Dong qua cudn cadm ciing phai di qua ¢8 gép va cudn tng. Piéu khién loai dong cd ray rat
kho6 vi gidm dong qua cudn tng d€ gidm toc do thi lai 1am gidm dong qua cudn cdm, tic
12 gidm cudng dd tr trudng va k&t qua tdc dd lai ting. Chiéu chuyén dong clia dong co
loai nay khong thay ddi khi d8i chiéu dong dién.

bong co DC song song. G ddy cudn tng va cudn cdm mic song song. Khi hai cudn
nay dau v4i ngudn riéng ré thi viéc diéu khién cudng do tir trudng va dong qua cudn cadm
c6 thé doc lap vdi nhau. Tdc dd c6 thé gidm hay ting so vdi tdc @6 danh nghia tiy thudc
vio dang diéu khién dugc chon. Chiéu clia dong co c6 thé thay ddi néu thay ddi chiéu
ngudn ciAp clia mot trong hai cudn day.

c) Piéu khién téc do ciia dong comét chieu DC

Pé diéu khién dong co ‘mot chiéu phdi dwa vao phuong trinh co ban clia dong co
dién. Phuong trinh van toc:

U,-(,xR))
n=———+—-"
¢
trong d6: n- tdc d6 dong cd (vong/phiit)
U, - dién dp qua roto, (v)
I - dong qua cudn cdm, (A)
R, - dién trg cla cudn cdm, (Q)
@ - cudng do tir trudng (Wb)

Nhu vay gidm dién 4p 1én cudn cdm sé& lam gidm t6c do0 dong co. Ting dién tré
cla cudn cdm sé lam t6c dd gidm. Ngugc lai gidm cudng do tr trudng sé lam ting tdc do
dong co.

d) Ditng dong co dién mét chiéu DC

Dirng dong co 1a mot dang diéu khién tdc d6. P& dirng dong co phdi ting toc né
theo chiéu ngugc lai vdi chiéu chuyén dong. C6 hai phuong phép dirng dong cd mot chiéu
DC. Phudng phédp thudng dung d6 1a phanh dong luc. T trudng cia dong cd dudgc gilt
nguyén. Ngudn cung cAp cho roto dugc thay thé bdi nhiét dién trd. Toan bd dong ning va
dién ning dudc tiéu thu trén nhiét dién trd.

Phuong phép thi hai 1a ddo ngudc chi€u ngudn cdp vao cudn cim. Phanh theo
phuong phap nay nhanh nhung dong qua cudn cdm cao sé& giy tén hai cho cudn cadm. Kiéu
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phanh nay chi duing khi phanh khdn cip. Pong co phdi cé cong tic tdc d6 khong ldp trén
truc dong cd hay truc mang tdi. Cong tic nay 1a mot cong tic quan tinh dé ngit dién dp
cap cho cudn cadm, khi dong cd gidm toc dd vé gin tdc dd khong.

Phanh dién khdng thé dirng chinh xdc tai vi tri cAn, do d6 lic nay cé thé ding
phanh co khi hay st dung hé servo vi tri.

e) Bdo chiéu quay ciia dong co mot chiéu kich tix doc ldp

a) b}

Hinh 2.37 P3io chiéu quay dong cd mdt chiéu kich tir ddc 14p

Pé dio chiéu quay clia dong co mdt chiéu kich tir ddc1ap ta c6 hai cdch nhu hinh
2.37 : Khi d6ng céc ti€p di€ém T thi dong co quay thudn, khi dong cdc ti€p di€m N thi dong
co quay theo chiéu ngudc lai. (CKT : 1a cudn'kich tir).

2-Pong co budc (Step Motor)

T A /— Stator

a) Hinh ddng b) CAu tao
Hinh 2.38 Dong co budc

C6 ba loai dong co budc khdc nhau: loai dong cd c6 Rdto bing nam chAm vinh ctru
(hinh 2.38), ddng cd c6 roto tir trudng cudng bitc va dong co td hop.

Céc cuc clia dong cd budc duge diu riéng biét va 1an lugt dudc déng véi ngudn
mdt chiéu DC. Réto dude dich tirng budc tir cyc nay sang cuc khic khi cdc cuc clia dong
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cd dugc déng ngit theo mot chudi lién tuc. Tdc d6 clia dong cd dugc diéu khién bing toc
dd déng ngit cdc chudi xung.

K§ thuat diéu khi€n di phat trién cho phép déng ngit dién cho t& hop cdc cuc vdi
cdc mic ning lugng khac nhau, cho phép dong co budc c6 thé dat t6i budc dich chuyén 1a
mdt géc dudi mot dd hay con goi 1a micro bue. Pong co budc thudng ding trong diéu
khién vi tri mach hé, khong can d&€n cdm bi&n vi tri. Pong co budce ciing c6 thé diing trong
diéu khién mach kin ciing v6i cdm bié€n vi tri.

Sau diy gidi thiéu mot loai mach dién ti¥ diéu khi€n dong co budc, mach nay ding
cho cdc sinh vién c6 ki€n thic sdu vé dién t& tham khio khi can thi€t k€ mach.

U1

VIN 2 vouT
3
ci 7805 R2 D1 R3 Uz~
T o 3 4
- AN H\\ A ouT g RST A
R1 27K LED 1.2K > _+~B0 tao xung
e i DSCHG  GND 1
. R3
50K . éa
- AA = THR ”
_t— TRG Cv | r
R M555 CAP NP
o1 Laze
XAX M e
= -
U3 d i )%
58885§§
16 e u a
N vee GND
Bo xu ly G g
8385885
017 =
P O =t | O o
XX
A 2 N
Bo dao chiéu ==
==
s e |
R5 R7
1.2K 1.2K
Q2 Q
B O] 1] O
H h
bong co bude
=+ |0 | oo
mlufuls

Hinh 2.39 So @6 nguyén 1y mach diéu khién dong cd budc

_44 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Pong co budc c6 ting dung trong cdc linh vuc can chuyén dong va dirng chinh xdc
vé vi tri nhu: may cong cu, Robot, va cdc mdy cong tdc khic...

3- ServoMotor (DC)

Bbong co servo DC la mot loai dong cd g
dung dién mot chiéu cé cdu tao nhu hinh 2.40, Tachogenerator
phia sau truc dong cd c6 gin Encoder (bd ma En gkt
héa quang d€ do géc quay va sd vong quay clia ' |-
truc dong cd. Pong co nay cé thé c6 ti so
moémen kéo va qudn tinh cao, di€u nay cho
phép né ting tdc do nhanh.

P& diéu khién servomoto ngudi ta diing
mach diéu khién kin c¢6 sd dd nhu hinh 2.41

Servomoltor

Hinh 2.40 C4u tao servomoto

+=
Mach diéu khién

Encoder

— 5

Hinh 2.41 So db diéu khi€n servomoto

Pong cd servo cho phép dirng chinh xdc, him nhanh, diéu khién t6c do dé& dang
nhung ciu tao don gidn hon dong cd budc, vi thé dang dan thay thé cho dong co budc
trong mdy cong cu va Robot.
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2.2.2 Cac loai li hgp

Trong tu dong c6 liic ta c6 thé déng ngit chuyén dong bing li hgp, con dong co
chinh thi vin quay. C6 nhiéu loai li hgp, & day ta tim hi€u mot s6 1i hgp dugc diéu khién
bing dién hodc bing thiy lyc hay khi nén.

1- Li hgp dia ma sat khi nén (hinh 2.42)

Pia ma sat

Truc chi dong

. '
e

FEFLLEISIE IS

Piston

H ﬂ— Ky higu

Hinh 2.42 Li hgp ma sat khi nén

Khi chua ¢6 khi nén tdc dong, cdc dia ma sdt khong ép sdt vao nhau nén truc chu
dong quay nhung truc bi dong van ding yén. Khi khi nén tdc dong vao Piston lam né di
chuyén sang trdi ép sat cdc dia vao nhau, nhd Iyc ma sdt dé ma truc bi dong quay theo
truc chd dong.

Trong qud trinh diéu khién ta chi viéc déng ngit ngudn khi nén thi viéc quay hoic
dirng cuia truc bi dong s€ dugc thuc hién.

2- Li hgp dia ma st thiy luc (hinh 2.43)

bia ma sat
DAu ép
/
Truc chi dong : - L - Truc bi dong

pul

Chot Piston

Hinh 2.43 Li hgp ma sdt thiy luc

Nguyén 1y 1am viéc ctda li hgp dia ma s4t thiy lyc giéng nhu li hgp dia ma sét khi
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3- Li hgp dia ma sat dién tur (hinh 2.44)

Ngudn dién vio

Truc chi dong | Truc bi dong

Pia ma sat

Hinh 2.44 Li hgp dia ma sat di€n tir

Khi déng dién vao cudn tlr, Iyc dién tir s& hiit ndp tir qua trdi, thong qua bdn chdt
Iuc tir s& tdc dong vao nidp lam cho cdc dia ma sat ép chit v6i nhau, chuyén dong quay sé
dudc truyén tir truc chli qua truc'bi dong. Khi cit ngudn dién vao cudn tir thi truc bi dong
s€ dung lai.

4- Li hgp dién ti bot oxyt (hinh 2.45)

Bot 0xyt Cudn tir

7
v
lé

.‘EJ

£l
> TH
7

C6 gop 14y dién

ot
ra

%

i
L]
i

| NN

’
[
7

Truc cht dong

Bédnh cht dong Vanh bi dong

Hinh 2.45 Li hgp dién tu bot 6xyt
Khi dua dién vao cudn tir thong qua cd gép, tir trudng s& 1am cho hé thdng : banh

chi dong + 16p bodt 6xyt sdt + vanh bi dong tao thanh mot khdi va nhu vay truc bi dong
nhin dugc chuyén ddong quay tir truc chd.

_47 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

2.2.3 Céac phan tif thiy-khi

Trong k¥ thuat diéu khién tu dong cdc hé thong cong nghiép, khi nén va thiy luc
dudc uva dung vi dé diéu khi€n va thi€t bi tao khi nén va dau ép thudng di kém theo mdy
cOng tac

1- Cac xylanh khi nén

Khi nén dudc st dung rong rdi trong cdc nganh : co khi cit got, ch& bién thyc phdm

ché bién dugc phdm ... Sau ddy gi6i thiéu mot s xylanh thudng ding d€ tic dong vao ddi
tugng va dé tao luc kep chit.

Hinh 2.46 a), b) xylanh 1 chi€u'va ki hiéu; ¢),d) xylanh 2 chiéu va ki hiéu

Loai xylanh mdt chiéu thudng dung trong cdc bd phan ddy va lui nhanh vé hoic
dung trong kep chit khi gia cong co. PE diéu khién khi nén vao xylanh ta c6 thé ding cdc
loai van nhu van 3/2 .

Xylanh hai chiéu c6 hai dung khi nén vao ra ddi chiéu nhau nhd van 4/2 hoic 5/2.
Xylanh nay diing trong cdc trudng hop phai diéu khién ca di va vé.

Hinh 2.47 Xylanh tdc dung hai phia va ky hiéu

Hinh 2.47 1a xylanh tdc dung hai phia, khi di sang phai tdc dong vé phia phdi, khi
chuyén dong qua trdi tdc dong vao bén trdi. Loai xylanh nay ti€t kiém ning lugng, thudng
duge ding trong cdc hé thdng d6ng mé, diy kéo .

Hinh 2.48 1a mot loai xylanh c6 hai piston, khi khi nén tdc dong vao piston trdi
thanh ring sé chuyén ddong qua phai 1am cho banh ring quay theo chiéu kim déng hd. Khi
khi nén tic dong vao xylanh phai thanh s& chuyén dong qua trdi 1am cho bdnh ring quay
ngugc chiéu kim dong hd.
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Hinh 2.48 Xylanh hai piston va ki hiéu
Loai xylanh trén hinh 2.48 thudng dung trong hé théng cip dao ty dong cho mdy
CNC, hé théng quay géc ciia Robot...
2- Céc van dao chiéu

P& phan phdi khi nén cho xylanh phai sit dung cdc van ddo chiéu, sau diy gidi
thiéu mot s6 van thong dung :

-Van 3/2 :
2
s
b)) 4 T.TVW’
13
. b
0 ol
y 7
a) 3 (R) 1(P) d) = TT\W

Hinh 2.49 CAu tao van 3/2 va ki hiéu e) = \\ ‘ W
L

Van 3/2 tdéc 1a van ¢6 3 ctra (1,2,3) va 2 vi tri (phéi va tréi).

Hinh 2.49 trinh bay nguyén 1i 1am viéc cla van 3/2 : ctta 1(P) ndi nguon khi nén,
ctta 2(A) ndi v6i xylanh, ctta 3(R) ndi véi dudng ra (thudng x4 ra ngoai). Phia phai diéu
khi€n bing 10 xo, phia trdi (12) c6 nhiéu cdch diéu khién khac nhau : Hinh 2.49b ky hiéu
diéu khién biing tay hoic cd khi; Hinh 2.49b cd khi (tic dong di téi clia ddu piston ching
han); Hinh 2.49c¢,d ky hiéu di€u khi€n bing tay va biing dién (mot cdi thudng déng va mot
cdi thudng md). Ta thdy trén hinh 2.49a, lic nay khi nén tif ngudn vao ctra s6 1(P) va dang
bi chin lai, khong khi tir xylanh dang theo ctta 2(A) thdng sang ctra 3(R) ra ngoai.

Khi tdc dong bing dién thudng c6 ky hiéu thém chit Y, vidu Y1, Y2, Y3, Y4.

Van 3/2 thudng diing d€ diéu khién piston mot chiéu. D& biét thém chi ti€t c6 thé
tim hi€u & tai liéu “hé thdng diéu khién bing khi nén”.
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-Van 5/2 .
2B) 4(A) 3 2 "
, s
- —

a) | s ) P 12

= 4 2
as) 1(F) 5(R) Ht\ll — 1z
? Uplnelyjpldi]

Hinh 2.50 C4u tao van 5/2 va ki hiéu 513

Van 5/2 tic 1a van c¢6 5 cira (1,2,3,4,5) va 2 vi tri (phdi va trdi), thudng dung dé
diéu khién xylanh hai chiéu.

Hinh 2.50a trinh bay nguyén li 1am viéc ctia van 5/2 : clra 1(P) ndi ngudn khi nén,
ctta 2(B) va 4(A) ndi véi xylanh, ctta 3(S) va 5(R) ndi véi dudng ra (thudng xa ra ngodi).
Trén hinh v€ khi nén dang di vao ctta 1(P) thdong qua cia 2(B) vao mot pia cia xylanh hai
chiéu, phia con lai clia xylanh khong khi sé& theo ctta 4(A) qua cir 5(R) ra ngoai.

Hinh 2.50b 12 ky hiéu van 5/2 diéu khién bing co khi, hinh 2.50c ky hiéu van 5/2
diéu khién bing dién va biing tay.

Hinh 2.51 Van 5/2 dié¢u khi€n biing dién

Hinh 2.51 13 c4u tao tong qudt ciia mot loai van 5/2 diéu khi€n bing dién cd hai
phia, luc tdc dong vao piston trong van 13 luc khi nén nhung diéu khién né th€ nao lai dua
vao ngudn dién cung cip cho hai cudn day.

3- Két luan

Céc phan tt chdp hanh bing khi nén chii y&€u 1a cdc loai xylanh, dong co
khi.Ngoai ra dé diéu khién hé thong khi nén con cin nhiéu thi€t bi khic nhu cdc loai van
ti€t Iuu, van 4p sudt, role thdi gian khi...

Ciac phan tir chap hanh biing thiy luc ciing tuong tu khi nén, ngudi doc c¢6 thé tim
hi€u k§ hon trong tai liéu “hé thong diéu khi€n bing thiy lyc”. Thong s& co bin dé chon
lya cdc loai xylanh chinh Ia luc can tdc dong, tu d6 chon dudc ap su?ftp va Dyylanh.
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2.3 Thié't bi diéu khi€n

Thiét bi diéu khién trong hé thong tu dong lam nhiém vu thu thip cdc thong tin tir
cdm bi€n, tir chuong trinh diéu khién, tir cic phan ti diéu khién bing tay sau dé xt ly
thong tin d6 theo mot thuit todn dinh trude va ra 1énh cho co cAu chdp hanh thao tdc ding
trinh ty coOng nghé.

Mic du phuong tién x{ 1y hién nay di rit hién dai, nhung cdc phuong tién diéu
khién co khi vin ton tai va phat tri€n, vé mit lich st phuong tién diéu khién da phat trién
nhu sau: diéu khién bing co khi, diéu khién bing dién, diéu khién bing dién — cd, diéu
khién bing khi nén va dién — khi nén, diéu khién biing dién — dién ti...

2.3.1 Piéu khién bing co khi

Banh ring truc cam ,
Cam di€u khién Truc cam

™

(L

.

Ballg

i

Truc truyén dong

j%ﬁy

Truc cong tic

AR A A 4 B )

¢ W

=
Start  Stop

L L L L

NHN
T

Li hgp

Hinh 2.52 Piéu khi€n biing cam

Thié€t bi di€u khi€n trén hinh 2.52 diing cam thiing, nguyén tic lam viéc nhu sau :
Truc cong tdc sé& ding khi 1i hgp dich qua phai, va truc cong tdc chuyén ddng khi li hop
qua trdi. Viéc di chuyén qua trdi hay phai ctia i hdp nhd cam diéu khié€n, cam nay quay
mot vong truc cong tic s& dirng mot 1an. Nhu vay viéc diéu khién truc cong tac hoan toin
ty dong nhd truc cam nhan chuyén dong tir truc dong co.

Loai diéu khién nay dugc dung thong dung trong cdc mdy tién ty dong chuyén
dung, may dét...

2.3.2 Piéu khié&n biing khi nén

Diéu khién bing khi nén rat thong dung trong cdc linh vic nhu co khi, thuc pham,
duge pham... Cdc phin ti trong hé thong diéu khi€n bing khi nén di dudc hoc & mon
“diéu khi€n bing thiy khi”. J day trinh bay mot vi du tham khio, tit d6 ngudi doc c6 thé
hi€u dugc viéc 4p dung ky thuat di€u khién bing khi nén cu thé.

Hinh 2.53 14 sd @0 nguyén 1i 1am viéc cia mdy khoan diéu khién bing hai xylanh.

-51 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

2.0 Nut déng (khéi dong)

N ; Bude thue hién
1 2 3 4 5

15
Pittong 1.0 \
0 4t
Z 1. 3F i
Pitténg 2.0
0 \ |
b)

Hinh 2.53 Nguyén li lam viéc clia mdy khoan

Nguyén li 1am viéc ctia mdy khoan nhu sau : Xylanh 1.0 di ra kep chit chi ti€t, diu
khoan bit dau di xudng nhd xylanh 2.0 va bit diu khoan chi ti€t. Khi diu khoan d3 1ui trd
vé, thi xylanh 1.0 1dii v& thdo chi ti€t ra. Hinh 2.53a 12 so @6 mdy khoan, hinh 2.52b 13 bi€u
dd trang th4i 1am viéc clia hai piston.

1.0 20
\viﬁv/A\v;A\' . 1| |
S.18.2 83 84
1.1 27 e |
—>] L\ - [ 1 X e—
a b b a X p
0.7 | — ®v
] |
S1 12 Pl é{_&
S w |
S.0 14_3 8313 g9 |2.2 S.4 2.3

Hinh 2.54 S0 d6 mach khi nén clia mdy khoan

So dd mach khi nén dé diéu khién mdy khoan thé hién trén hinh 2.54, & day S.0 1a
ntit khdi dong con S1, S2, S3, S4 13 cdc cong tic hanh trinh. Van 0.1 13 van 5/2 diéu khién
hudng khi nén qua hai van 1.1 va 2.1 .

2.3.3 Piéu khi&n biing co - dién
St dung cdc co cAu cd khi d€ déng md cic ti€p di€m dién dugc goi 1a hé thong
diéu khién dién co.
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b)
Hinh 2.55 Hé thong diéu khién cd - dién

Hinh 2.55a thé hién so d6 diing cam déng m3 cdc ti€p di€m dién, hinh 2.55b 13 sd
dd thir ty déng md céc ti€p di€m.

2.3.4 Piéu khién bing dién — dién td

1- Diéu khién cé ti€p diém .
Lo xo day piston
dé déng van B

Thi€t bi diéu khién c6 tiép

di€m thudng st dung rdle con dudc Van 372 Xilanh A
goi la mach role. Sau day 1a mot tinh y Té
hudng ditra :
C6 mot hé thong cap nlr(’jc/cho - Mite 2 r CB2
thing ch¢ta nhv hinh 2.56, nuéc lAyox [T TTTT7T -t

ngudn nudc may cda thanh phd va ty
dong déng m§ bing van khi nén. Khi
nuGc trong thung & mdc 1 thi van
dudc md ra nhd Xilanh A d€ nudc Mie 1
chdy vao thing, khi nuéc diy dén (('E ________ =]
muc 2 thi Xilanh A déng van lai. | |
Trong qué trinh st dung nudc, miic ’

nudc ha dan xudng nhung van B vin Hinh 2.56 Hé thong dong md nudc

déng cho d&n khi nuée xudng téi mirc

1 thi van B m&i mg d€ xa nudc vao.

(chii ¥ : khi cudn y ctia van 3/2 c6 dién, piston bi diy vé, van B md ra).

Pé diéu khién ngudn dién vao cudn y ta sit dung mach role nhu hinh 2.57,
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Hinh 2.57 Hé thdng diéu khién van nudc

2- Piéu khié€n khong tiép di€ém

Hé thong diéu khi€n khong ti€p diém thudng st dung cdc phan ti dién ti nhu di ot,
dién trd, tranzito, IC ... Mach diéu khi€n nhiét do 10 s&y chan khong sau diy 1a mot trong
nhitng loai di€u khién khong ti€p diém :

Hinh 2.58 12 mach diéu khién d€ duy tri nhiét do trong thiing sdy sdn pham thuyc
phim. Yéu cdu clia thiing say 1 phdi duy tri nhiét d6 & 70+2°C. P& theo ddi nhiét do thap
va d0 dao dong nho ta dung loai cdm bi€n dic biét 1a diod ban din Si. Pay 1a loai diod P-
N ¢6 dic di€m sau: N&u c6 dong cd dinh khodng 1mA chay qua né thi dién 4p thuin nay
phu thudc nhiét dd, hé sd nhiét Am ctia diod Si khodng -2mV/°C, nghia 1a khi ting 1én 1°C
thi dién 4p thun trén n6é gidm 2mV. Mit khdc ngudi ta ciing nghién citu thdy ring n€u cé
dong dién 1mA chay qua diod Si thi chi c6 khodng 600uW ti€u tdn trén nd, do vay hiéu
ng ty nung néng 1a khong ddng ké.

Mbi diod déu cho thong s6 nhiét dd 1am viéc cuc dai, do vdy khi diing né 1am cdm
bi€n nhiét do ta chon tuy ¥ nhiét d6 lam viéc trong khodng tir (-50°C=+ 120°C).

Qua céc dic di€m néu trén cdm bié€n diod Si phit hdp véi diéu kién 10 s&y 70°C.

0 mach ty dong khong ché nhiét do 10 sy ¢6 D1 (CB) 1a diod Si thong thudng,
dudc chon 1am phan tif cdm bién ti€p xic véi khong khi néng clia 10 sdy. Zp; 13 diod
Zener, role R3 12 dién trd diéu chinh dugc. RLA 13 role dong mdt chiéu diéu khién hai cip
ti€p di€m; DK 1a nam chim déng mé céc ti€p diém K lam cdc bd sgi dot dudc nung néng
dé cung cap nhiét cho 10 s&y. NH 1a nam cham déng md dudng 6ng hoi dot, né€u hé thong
sa'y st dung ngudn ning lugng hdi qua nhiét. Nguyén 1y 1am viéc clia mach nhu sau:

Dong dién chay qua diod Zener Zp; va R1, tao dién 4p 6n dinh khodng 5,6V trén
Zpi. Pién 4p 6n dinh nay duoc ding dé tao nén mot dong dién khong ddi chay qua R4 va
diod D1 (CB), cling nhu tao ra mdt di€n ap dn dinh va c6 thé hiéu chinh dugc § dau vao
ddo cta bo khuéch dai thuat todn IC-741.
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Hinh 2.58 Mach diéu khién 16 sdy chian khong

Nhu vay sé& c6 mot dién thé phu thudc nhiét dd xui't hién & diu vao khdong dio clia
b6 khuéch dai thuit todn IC-741. Bing cdch diéu khién dién th€ chuin dwa vao dau vao
d4o bing R3, c6 thé loai bd dudc 4p tinh clia diod va giita hai diu vao clia bd khuéch dai
thudt todn c6 mot di€n ap vi sai phu thudc hoan toan vao nhiét do.

Gia thuyét ring R3 di dudc hiéu chinh d€ dién 4p vi sai nay bing 0 § mifc nhiét do
doi hoéi 70°C. Néu nhiét do 10 siy ting qua 70°C thi dién 4p thuin ctia diod D1 (CB) gidm,
do d6 dau vao khdng ddo clia bd khuéch dai thuit todn 4m hon so vdi diu vao dio, bd
khuéch dai thuit todn chuyén sang trang thdi bdo hdoa 4m & diu ra din dén transistor Q1
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thong va role RLA hit, tao nén trang thdi khong lam viéc cia mot trong hai nam chdm
DK hoiic NH. Ngugc lai n€u nhiét do mdi trudng sdy gidm dudi mitc 70°C dién 4p thuan
cia diod D1 (CB) ting, do @6 dau vao khong ddo duong hon so v6i dau vao ddo va dau ra
ctia bd khuéch dai thuit todn sé& chuyén sang mifc bdo hoa duong din dén transistor khong
thong va role RLA ngit nén ti€p di€m déng lai.

Cic cip ti€p diém cla RLA la thudng déng, khi RLA hiit cdc cip ti€p diém s& md
ra, cit dong qua DK hoic NH.

2.3.5 Hé thong diéu khién PLC (sinh vién CKM dugc hoc gido trinh riéng)

K§ thuat diéu khién 16gic 1dp trinh ( PLC : Program Logic Control ) phat trién
manh va ngay cang chi€m vi tri quan trong trong cdc nganh k§ thuat khdc nhau ; khong
nhitng thay thé& cho ky thuat diéu khi€n biing cd cAu cam hay k§ thuit role tru6c kia, ma
con nhiéu chic ning phu khéic, ching han nhu chifc ning chin dodn..v..v. K§ thuat PLC
khong nhitng c6 hiéu qlia v6i tirng mdy doc 14p ma con vé6i cd nhitng hé thong mdy sdn
xuat linh hoat.

1- Cau tao cia PLC
Phan cting cda cdc bo PLC dugc ciu tao thanh nhitng médun nhu sau :
1. Mo dun ngudn

. M6 dun don vi Xt Ii trung tam (CPU)

. M0 dun b nhd chuong trinh

2
3
4. Mb dun dau vao (thé dau vao)
5. Mo dun dau ra (thé diu ra)

6. Mo dun phdi ghép (thé phdi ghép)

7. MO0 dun chiic ndng phu

bi kem b PLC 12 phan mém l4p trinh cla cliing mdt nha ché tao
2- Chifc niing va @ng dung cua PLC

V& co ban, chic ning ciia PLC ciing gidng nhu chic ning clia bo diéu khién thiét
k& trén cd s8 cdc role hoic cdc thinh phin dién ti :

- Thu nhin c4c tin hiéu dau vao va phdn hoi tir cdm bién.
- Lién két, ghép ndi lai va dong m& mach phi hgp véi chuong trinh.

- Tinh to4n va soan thdo cdc 1énh diéu khién trén co s3 so sanh cdc thong tin thu
dudc.

- Phan phat cdc 1énh diéu khi€n d6 d&€n dia chi thich hgp.
Riéng ddi v6i mdy cong cu va Robat thi bd PLC c6 thé lién két vdi bo diéu khién
s6 NC hoic CNC d€ hinh thanh bo diéu khién thich nghi.
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Hinh 2.59 CAu tao va chifc ning cia PLC

Ung dung ctia PLC :
- Piéu khi€n mdy cong cu.
- Piéu khi€n Robot.
- Piéu khi€n m4y cén ton.

- Piéu khién cdc mdy cong
tdc trong cdc nganh : thuc
phdm, dudc phim, giao
thong...

3- Uu diém ctia PLC
- B4 tin cdy cao.
- Lidp dit don gidn.

- Thay d8i nhanh quy trinh

Hinh 2.60 Hinh ddng PLC ctia Omron

diéu khién ma khdng can thay d6i phan citng.

- Kich thudc nhd gon.
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- C6 thé ndi mang véi mdy tinh.
2.3.6 Vi xi¥ li va vi diéu khi€n (phan tham khio)

1- GiGi thiéu : Ngay nay ky thuat dién t da lién tuc c6 nhiing ti€n bd vugt bac,
dic biét 1a trong k¥ thuat ché tao mach vi dién tif. Sy ra ddi va phat trién nhanh chéng cla
ky thudt vi dién t& ma dic trung 1a ky thudt vi x& ly da tao ra mot buGc ngoit quan trong
trong su’ phat tri€n ctia khoa hoc tinh todn va xit 1y thong tin, né 4nh huéng quyét dinh dén
con duong “tin hoc hdéa” xa hoi, tic 1a con dudng ma thong tin da va dang trd thanh luc
lugng sdn xudt truc ti€p trong nén sdn xuit hién dai.

B6 vi xtt Iy (microprocessor) c6 kha ning hi€u va thuc thi cdc 1énh dua trén mot
tdp cdc ma nhi phdn, mdi mdt ma nhi phan bi€u thi mot thao tdc don gian. Cac 1énh nay
thudng 12 1énh s6 hoc ( nhu cOng, trlr, nhan, chia), cdc 1é€nh logic ( nhu AND, OR, NOT, ...),
cac lénh di chuyén dir liéu hoidc cdc 1énh ré nhdnh, dugc bi€u thi bdi mot tdp cdc ma nhi
phan va dudc goi 12 tip 1énh. Bo vi x{t 1y 1a cdc CPU don chip, dé chinh 1a khéi diéu khién
va x{t 1y trung tAm, trdi tim cia mdy vi tinh va cdc bo diéu khién khic.

Mot bd vi diéu khi€n (microcontroller) bao gdm bén trong n6. mot CPU, mot bod
nhé RAM, mot bo nhd ¢d dinh ROM, mach giao ti€p ndi ti€p, mach giao ti€p song song,
b6 dinh thdi va cdc mach diéu khién ngit.

Céc bo vi diéu khi€n vé6i s6 thanh phin thém viao t6i thi€u nhim thyc hién cédc
hoat dong huéng diéu khién, thudng dugc tng dung trong cdc sdn phdm tiéu diing va cong
nghiép. C4c bo vi diéu khién dudc 14p trinh thudng tric cho mdt loai cdng viéc nio d6.

Nhu vay khi thi€t k€ hé thdng do ludng hay diéu khién cho cdc thi€t bi cong
nghiép c6 thé chon mot trong hai phuong tién d6 1a: mdy vi tinh hodc bod vi diéu khién.
Sau diy la vaividu :

2- Vidu: vé hé thong do kich thudc cd khi bing mdy tinh:

Chi tiét can
k|ém tra Dao Lép
déng ap
. 1 1 D lieu T T 1
Khoi Khai !
PAu do khuéch dai & ADC > da hop j\l/ |
r e 7 ' Céng | p |
N ﬁ? may in I
Nguén ?7 I
P > |
cung cap Pidu khién |
|

Hinh 2.61 - So dd khdi clia hé thong
do bing mdy tinh

Hinh 2-61 gidi thiéu sd d6 khdi clia hé théng chuyén ddi kich thudc vio may tinh:
- Pau do : cdm bién do thu nhan kich thudc chi ti€t va chuyén ddi thanh tin hiéu
dién.
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- Ngudn dién di dugc 6n dp cung cip cho ci hé thong.

- Khoi khuyé&ch dai va dém : khuy&ch dai tin hiéu tif cdm bié€n cho phi hgp véi
khdi ADC (Analog To Digital Converter).

- Kh&i ADC : chuyén tin hiéu tuong ty tir cdm bién do thanh tin hiéu s6.

- Kh&i da hop : dua dif liéu vio mdy tinh thong qua cong may in.

- Mdy vi tinh chinh 12 mdt hé vi x& 1y, nhim thu nhan thong tin tif cdm bi€n do va
1am cdc phép tinh s6 hoc, so sanh rdi hién thi cdc thong tin cin bi€t trén man hinh may
tinh.

- Chuong trinh diéu khién dugc viét trong cdc ngdn ngit 1ap trinh nhu Pascal hay
Delphi...

Hé thong do kich thudc cdc chi ti€t cd khi nhu chiéu cao, dudng kinh...phuc vu cho
cdc mon hoc do ludng va tv dong hda. Pic diém cla hé thdng nay 1a sau khi da dinh
chudn xong, dua chi ti€t vao thi trén mdy tinh s& hién 1&n gia tri thyc ctia kich thudc v6i do
chinh xdc quy dinh. Ngoai ra mdy con xép chi ti€t vio ding nhém : thanh phim hoic “phé
phdm +” hay “ph& phim —*.

Ngudi doc c6 thé tham khio viéc thiét k&, ché tao va ldp trinh cho hé thong nay
trong dé tai nghién cttu khoa hoc T38/KHCN2001, ngudi chi tri : HO Viét Binh.

3- So d6 khéi mét h¢ théng diéu khién ding bd vi diéu khién

Khéi
e " G v J| hiénthi
hol ol Chuyén déi o1 VI
cam .| khuéch diéu
> . > ADC o
bién dai khién -
e o] Khoitac
X déng
Kh&i ngudn Khai ban phim
cung cap —> cai dat gia trj

Hinh 2.62 - So dd khdi ciia hé
thong ding bd vi diéu khién

So dd khoi trén day dugc sit dung cho cdc thié€t bi c6 tin hiéu diu vao tin hiéu
tuong ty. Vi du vé mo hinh cin dién t dugc mod td nhu sau :

Tin hiéu tit cdm bién dugc chuyén ddi thanh tin hi¢u dién theo mot tf 1& da cho. Tin
hiéu nay phdi dudc khué€ch dai cho phit hgp véi hé sd chuyén d6i cia khdi ADC. Khoi
khué€ch dai bao gdm 3 phan ti¥ op-amp c6 chiic ning khuéch dai dém &n dinh cho khdi
cam bi€n va 2 mach khué&ch dai dém ning cao hé s6 khuéch dai.
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Khdi chuyén d6i ADC diing vi mach chuyén d8i ADC 12 bit c6 thé chuyén ddi
4096 c4p khidc nhau. Vi du néu hé s6 chuyén ddila 1 mV cho 1 bit thi ADC nay c6 thé
chuyén d6i gid tri 1én d€n 4095mV.

Kh&i vi diéu khién dung IC 8951 st dung bd nhd ROM ndi @€ chira chuong trinh va
cdc dit liéu trong bd nhé RAM, dung lugng cla bé nhd ndi 1a 4 kbyte va dung lugng clia
bo RAM la 128 byte.

Vi diéu khién sé& diéu khi€n ADC thuc hién qud trinh chuyén ddi va nhan két qua
sau khi chuyén ddi luu vio trong bd nhd.

Sau d6 vi diéu khién gidi ma dif liéu tir s6 nhi phan thanh s& thip phan d& hién thi
ra led 7 doan. Dit liéu chuyén d6i dudc so sdnh véi dit liéu cai dit trudc d€ tic dong dén
thi€t bi déng ngit khi dat ding gid tri di cai dit. Khdi ban phim giao ti€p véi vi dicu
khién d€ cai dit trong lugng can tdc dong. Khdi nay c¢6 2 phim: mot phim lua chon Mode
va mdt phim diéu chinh gi4 tri can cai dit.

P& tim hi€u cu thé, doc gid c6 thé tham khio luidn vin thac si ky thuit chuyén
nganh ch€ tao mdy : “nghién cttu hé thong cap liéu va cin dinh lugng cho mdy déng goi,
thi€t k& ché& tao md hinh phé&u cap liéu rung dong va cin dinh lugng dién t&”, tic gid Phan
Minh Thanh.

2.4 Cong cu md ta hoat dong ctia mot thi€t bi ty dong

Mudn thi€t k& thi cong va khai thic mot thi€t bi tw dong, cAn phii mo td dudc qua
trinh hoat dong clia n6. C4c cong cu hodc ngdn ngit d€ mo td cé thé 1a 18i vin, ky hiéu
hoic bi€u do.

2.4.1 M6 ta biing 16i vian

Bing 16i vin thong thudng, ta liét ké
nhitng cong viéc ma thiét bi tv dong phdi
1am dé mo td mdi giai doan lam viéc va xdc
dinh cdc diéu kién thda min & mdi thoi
di€ém. Vi du dudi day cho tha'y kha ning va
han ch& ciia phuong phdp mo td nay (hinh 2-
63).

Vi du: Can kep chit mot chi tiét va
khoan mot 18 trén dé : Ngudi diéu khién an
cdc nit ¢ va d d€ khdi dong chu trinh cong
nghé bit diu biing giai doan 1 :

Giai doan 1 : Pittong A chuyén dong theo
chiéu A + dé kep chit chi ti€t C. Khi luc kep
dat gid tri yéu cau dudc ddm bio bing cdm
bi€n 4p suit aj, thi chuyén sang giai doan 2.

Hinh 2.63 Kep chit va khoan 18
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Giai doan 2 : ddu khoan B di xudng theo chiéu B + va miii khoan R quay thi chuyén sang
giai doan 3.

Giai doan 3 : Khi niit b; k&t thiic dong tdc khoan, B di 1&n theo chiéu B- va R ngirng quay.
Khi niit by ngitng chuyén dong B-, miii khoan tr vé& vi tri By thi chuyén sang giai doan 4.

Giai doan 4 : Pittong A tr§ vé theo chiéu A- va néi 1dng chi ti€t. Khi niit ag ngitng chuyén
dong A- va pittong & vi tri ban dau Ay, k&t thiic mot chu ky gia cong.

D3&i v6i nhitng trudng hop nhiém vu diéu khién dai va phic tap thi cdc mo ti bing
15i viin trén day tr§ nén qud dai va ning né khong thich hgp cho viéc khai thdc. Tuy nhién
viéc md t3 bing 15i vin vin la cdn thi€t va dudc st dung trong khi 14p s6 tay nhiém vu,
chudn bi cho cdc giai doan sau : mo td bing bi€u d6 va lap trinh v6i cdc phuong phdp
ngdn gon, stc tich va rd rang hon.

2.4.2 M6 ta biing ky hiéu

Céc qué trinh ty dong héa trong sdn xuit ngay cang phic tap. Néu dung 15i vin dé
md t3 thi s& qud dai dong kho thuc hién, vi vy cin phdi diing cdc cong cu ky hiéu hoic
bi€u d6. C6 nhiéu cdch ky hiéu tily thudc cong cu st dung nhu sau:

1- St dung céc bi€n so “cé hoic khong ”:

Cédc phin tif ty dong “CO hoic KHONG” ¢6 thé théa min dugc nhiéu wng dung
thuc t€. Hanh vi cia ching dugc md td 'dé dang bing cdc bi€n sd boole, chi ¢6 hai gid tri 0
va 1. Cdc cdm bié€n 1am viéc v6i cdc bi€n s loai naydude goi 1a cdm bién cé hodc khong.

Loai cdm bi€n nay chi c6 hai trang thai : nghi hodc hoat dong. Mdi trang thdi twong
ng mot tin hiéu ra (dién, thuy khi...) § mitc xdc dinh 1a 1 hodc 0 theo quy udc.

Né&u dai lugng do dugc 1a tuong tu nghia 12 c6 nhitng gid tri lién tuc (vi du 4p suat
trong xi lanh) thi mot cdm bi€n c6 ngudng sé dich gid tri d6 sang tin hiéu “CO hoic
KHONG” theo c4i ngudng dat dudc.

V6i bi€n s6 boole diung cho cdc cdm bi€n, sy md td cda vi du hinh 2-63 trén trd

thanh rd nét va cd dong hon nhu sau :

Giai doan m& ddu : N&u ¢ va d = 1 (thi dong tic) A+ (dugc thuc thi va chuyén sang).

Giaidoan 1 : Khi a; =1 (thi dong tic) B+ va R (dudc thyc thi va chuyén sang).

Giai doan 2 : Khi b; = 1 (thi dong tic) B- va Ry (dudc thuc thi va chuyén sang).
Giai doan 3 : Khi by = 1 (thi dong tic) A- (dugc thuc thi va chuyén sang).

Giai doan 4 : Khi ag = 1 (thi dong tdc) Ag (dudc thuc thi va k&t thic chu ky gia
cong).

Céc chif ghi trong ngoic don ddc gid phai hiéu ngdm, thudng khong duge ghi trong
bang ky hiéu.

2- Dung cac ham logic :

Pai s8 boole cho phép dich chuyén va thao tic cdc t6 hdp cdc bi€n s6 “ CO hoic
KHONG”. Cdc ham cd bdn 1a ham VA, ham HOAC va ham “DAO”(phﬁ dinh)...
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Hinh 2-64 La cac ham logic cd ban.

e, Ki hiéu Tén goi
| I | e
2 &~ AND
3] & }— NAND
4| 21 OR
5 21 NOR
. XOR
6| —=l—
(EXC-OR)

Hinh 2.64 Cdc ham logic cd ban

.

Diing bi€u thifc dai sd boole dién t3 chinh

http://www.hcmute.edu.vn

T

Hinh 2.65 Mach logic

xdc va gon hanh vi ca phin t ty dong. Trong vi
du hinh 2-63, diéu khién khdi dong dugc mo td
biang phuong trinh s = cd, nghia 1a s = 1 n€u c va
d = 1. Mach diéu khién (hinh 2-65) dugc md td
bing phudng trinh 16gic nhu sau :

s = a.E.e.(c +d)

2.4.3 Mo ta biang ngon ngit GRAFCET

1- Giéi thiéu : Cénhiéu ngdn ngit, bi€u dob st dung trong ty ddng hod nhu: Biu d6
thdi gian, bi€u dd pha, mang lu6i PETRI, pha két cdu v.v ..cdc ngdn ngit d6 da déng gép
kinh nghiém d€ tdng k&t thAnh GRAFCET.

GRAFCET 1a tr vi€t tit cda dong chit ti€ng Phip

: Graphe Fonctionel de

Commande Etapes — Transition (chudi chiic ning di€u khién giai doan — chuyén ti€p) do
hai co quan AFCET (lién hiép Phdp vé tin hoc kinh t&€ va k§ thuat) va ADEPA(t3 chic
nha nudc vé phat trién nén sdn xuit to dong héa) hgp tdc soan thdo ra va thang 11/1982
dugc ding ky t8 chifc tiéu chuidn héa Phap dusi ma hiéu NFCO3190.

Dua trén tiéu chudn clia Phdp, mot tiéu chuin qudc t& CEI ciing dd dugc soan thio.
Cau tric cia GRAFCET di dudc tiéu chuin héa va dugc cong nhan 1a mdt ngdn ngif
thich hgp cho viéc mo t4 hoat dong day clia twv ddong hda trong sdn xuat.

2- Cau tric GRAFCET : C4c sd dd GRAFCET dudgc chia ra diy don va day kep
Sau day trinh bay loai day don : GRAFCET
trinh bay su ndi ti€p thanh chudi cla cdc
giai doan trong chu trinh. Su chuyén héa
cia chu trinh tir giai doan nay sang giai
doan khdc dugc khong ché bing mot

“chuyén ti€p” bo tri giita hai giai doan.

- Mdi giai doan tuong ¢ng véi mot
hodc nhiéu hanh dong cla quy trinh gia

cong.
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Giai doan 1
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Chuyén tiép 2
Gial doan 2

Chuvén tiép 3

—> Lién heé dinh hitdng
x Cac kha tiép X

s . Cac hanh dong
cua giai doan 1
¥ Cac kha tiép Y
51 Cac hanh dong

E cua giai doan 2
—> 7 Cac kha tié‘p 7

—

Hinh 2.66 C4u tric GRAFCET
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- Mdi chuyén ti€p tuong tng véi mot “kha ti€p” 1a diéu kién phai dugc thod min
dé c6 thé vuot qua chuyén ti€p ma chuyén hod sang giai doan sau ( hinh 2-66).

Chu trinh dudc tri€n khai tir giai doan nay sang giai doan kia : tir giai doan bit dau
(giai doan 0), chu trinh dugc khéi dong va sé vugt qua dugc chuyén ti€p 1 néu khi ti€p x
dugc thda min, qua d6 giai doan 0 nging hoat dong va giai doan 1 khdi dong cho dén khi
khd ti€p y dugc thda man. Ci thé ti€p tuc cho d€n khi hét chu trinh.

3- Cac buéc xay dung GRAFCET :

LAy qud trinh ty dong kep chit va khoan 16 néi trén (hinh 2-63) 1am vi du d€ mo ta
viéc xay dung GRAFCET qua 3 budc nhu sau:

Buéc 1: Lap s6 tay nhiém vu, & mic d6 nay GRAFCET chua c6 su Iya chon khdi
chap hanh va khoi diéu khién. Ta ¢c6 GRAFCET s6 tay nhiém vu, trong d6 moi hanh vi tu
dong, bao gdbm céc giai doan va cdc kha ti€p dugc md ti bing 15i vin (hinh 2-67a)

a) Budc 1 b) Budc 2 B
Khoan B- B+

p hien sud
Kep Cam bién ap suat

: \Chi tiét a /
=y # gia cong El]

A At —

o] o

T

mte= A1 hai nat bam khdi d{mg Nut bam khdi El(?]]lg

Kep ] 4

1
Chi tiét di bi kep chat - <

\ 2 Quay Mai khoan tién vao 1 I“ A+ ]
bi khoan thung chi tiét |. —

3 Luai mai khoan 1 2 R B+
T - b
Da rit mii khoanra | p s pegr '

4 Mad kep = tay
: nhiém vu

@
vy
I
i~

Pa md kep xong GRAFCET

4 A- cac dong
tac

Hinh 2.67 Cac buéc xay dung GRAFCET
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Buéc 2 : Chon din dong va cdm bién,
dén nay GRAFCET di xdc dinh cdc din
dong va chuyén ti€p. Ta c6 GRAFCET cdc
dong tdc, trong d6 cdc 181 vin md td cdc
dong tdc dudc thay thé bing cdc ky hiéu chit
hoa va cdc ciu vin md td cdc kha ti€p dugc
thay th€ biing cdc tin hiéu chit thudng (hinh
2-67Db).

Budc 3 : Chon céc tién din dong, ta
c6 GRAFCET diéu khién cd quan phét cdc
tin hiéu trao d6i gitta hai bd phan chdp hanh
va diéu khi€n. Ta c6 GRAFCET diéu khién,
trong d6 cdc tin hiéu chit hoa bi€u thi dong
tic (trong GRAFCET cdc dong tdc) dudc
thay th€ bing cdc tin hiéu chit thudng biéu
thi cdc tién din dong (hinh 2-68).

Cha thich : ) : H N
Quy uéc thudng dung cho dan dong -1 .
thiy khi 1a :
2 2 2 d h )
- Chit hoa bi€u thi cdc chuyén dong 5
(A,B..) do din dong giy ra ' |
- Chit thudng biu thi cdc tin hiéu | i g, : 5

diéu khién tdic dong trén tién din dong dé GRAFCET
. 2 2 , I diéu khién
tao ra cdc chuyén dong tuong tng ( ao, bi...). a

P& mod tid chic ning ciia mot hé
thong thi€t bi, truSc hé&t phdi bi€u thi
GRAFCET qua nhitng hanh dong gin lién Hinh 2.68 GRAFCET diéu khién
v6i cdc giai doan. Khi dd chon dugc cdc
phuong tién cong nghé clia bd phan chap hanh, ta c6thé thay thé€ cdc hanh dong bing céc
1&énh do bd diéu khién phdtra ( hinh 2-68).

BAI TAP CHUONG 2

1-Lua chon cdc phuong tién diéu khién qud trinh chay dao ctia cdc mdy cong cu.
2-Tim hi€u hé thdng diéu khién mic.

3-Tim hi€u hé thong diéu khién dén giao thong.

4-Thi&t k€ cdc mach diéu khi€n déng mé cita, den chi€u sdng tu dong.

5-Thiét k€& c4c hé thong ddo chiéu dung li hdp hodc ding dong co.

6-Cac hé thong diéu khién vi tri.
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Chuong 3
CAP PHOI TU PONG
3.1 Y nghia va phan loai
3.1.1 Y nghia va phan loai ctia c&p phdi ty dong.

Cap phodi 1a qud trinh chuyén phoi tir phéu chira phdi qua mang din va mot sd bod
phin khdc tdi vi tri gia cdng sao cho diing phuong va chiéu khi g dit.

DPay 12 mot cong viéc chi€m khd nhiéu thdi gian ( cAp phoi thudc thdi gian phu ),
va niing nhoc d6i vdi cdc loai phdi c6 trong lugng 16n, cong kénh. Nhitng phdi nhd, nhe
nhung thdi gian gia cong cd ban it, viéc cAp phdi cif x4y ra thudng xuyén tao sy mét moi,
nham chédn cho cong nhan.

Nhim muc dich gidm t6n that vé thdi gian va cdi thién diéu kién lam viéc cho
cong nhan. Ngudi ta khi thi€t k€ mdy budc phdi nghi d&€n c4p phdi tw dong. Hé thdng cap
phdi ty dong sé& cung ciAp diy dl phdi cho qué trinh gia cong theo diing nhip sdn xuit ma
khong can sy tdc dong truc ti€p clia con ngudi chinh vi thé né ¢ ¥ nghia to 16n sau:

- NhS c6 hé thong cAp phoi tw dong ma mdy ban ty dong trd thanh ty dong. Day
chuyén sdn xuit tr§ thainh dudng day ty dong.

- C4p phoi ty ddong mang lai hiéu qua kinh t& to 16n nhd gidm t&n that vé thdi gian.

- CAp phdi ty dong cai thién diéu kién Iam viéc cla cong nhin, dic biét trong moi
truong nhiét do cao, doc hai, phoi c6 trong lugng 16n...

Véi ¥ nghia dé, cdc ky su co khi ché tao phdi cé khd ndng thiét ké ché tao cdc hé
théng cdp phoi tw dong cho mdy cong cu, dong thoi mé rong cdc kién thitc nay dé thiét ché
tao hé théng cdp liéu cho cdc mdy déng goi, thiét bi ldp rdp...

Dua vao dang phdi ngudi ta c¢6 thé chia ra 3 hé thdng cap phoi chinh:

- Heé thong c4Ap phoi cudn; He thong cap phodi dang thanh; Hé thong cip phdi roi
tirng chiéc.

3.1.2 Hé thong cap phoi cudn.

Phoi cudn 1a nhitng day thép tron ¢6 dudng kinh nhd hodc nhitng 14 thép mdng
dugc cudn tron vao 16i. Mbi 1an gia cong phdi kéo ra va nin thing d€ dua t6i vi tri gia
cong. Hé thong nay bao gdm cdc bd phan: nin thing phoi; bd phan kéo phdi; bo phan kep

phoi.

Nin thing phoi c6 thé bing cdch kéo diy thép qua mot diy chdt hodc con lin dit
so le nhau.

Kéo phoi c6 thé diing chét ti va 10 xo 14 hoic ding chiu kep v6i banh ring - thanh
rang.

Kep phdi thudng dung ban kep c6 khéi V tao luc kep bing cam va 10 xo nén.
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Dién hinh cta hé thong cip phoi cudn cé thé tham khdo & may dap dinh déng gd.
3.1.3 Hé thong cap phoi thanh.

Céc loai phdi thanh dai tir 1+-5m d3 dudc nin thing, cé thé tron hoic vudng; c6 do
chinh xdc khd cao va do bong tot. Nhitng phoi nay thudng qua kéo ngudi hoic mai vo
tam. Ta goi nhitng loai phoi nay 1a thép ty dong vi dugc dung cho cdc mdy ty dong c6 hé
thong kep phdi chinh xdc.

Cap phoi loai ndy c6 hai phuong phap:

- Duing tdi trong d€ diy phdi tdi cit chin, lic d6 chau kep dudc diéu khién bing
cam hoic bing cdc phuong phdp khdc c6 nhiém vu kep phoi lai d€ gia cong. C6 khi khong
can dung d6i trong ma ngudi ta dit mang doc nhd trong lugng ma phoi ty trugt trén mang.

- Duing chau phéng dé phéng phoi, co cAu gdm hai bd phin chinh 12 chiu kep va
chau phéng. Hai chau nay dudc diéu khién bing cam thiing (hinh 3.2).

P& cdp va kep phdi thanh trén cdc mdy ty dong, ngudi ta s dung cic chdu kep
dan hdi chuyén ding. Ton tai mot s& phuong phéap cip phoi thanh sau:

a) Cap phoi qua 16 truc chinh bing cdc chdu kep dan hdi, chidu kep dan hodi chém
va chdu chém, co cdu diy nhd trong luc (qui nang, xilanh thiy khi ); con lin ma sdt phia
sau truc chinh; nhg trong lugng ban than con ldn phoi gia cong khi dit nim nghiéng hodc
thing ding.

b) Cap phdi bénngoai truc chinh nhd tay mdy, mam cip kéo dai, ban dao c6 dich
chuyén doc.

Mot s6 nguyén Iy va két cdu di€n hinh ciia chiu kep dan hdi dudc trinh bay trén
hinh 3.1

Hinh 3.1 Mot s8 co cau kep bing chdu kep dan
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Hinh 3.2 H¢ thdng cap phoi thanh

Hinh 3.2 trinh bay mot sd dang c4p phoi thanh trong cdc mdy tién tv ddng ngang
va doc truc, hinh 3.2c 12 hé thdng cAp phdi nhd khi nén hoic thiy Ivc.
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Hinh 3.2a Hinh 3.2b
1- G&i tya cam day 1- Ban trugt
2- Goi tya cam kep 2- Chiu kep dan hoi
3- Truc chinh 3- Ban dao trén
4- Chau kep dan hoi 4- Ban dao don cin
5- Ban dao trén 5- Cam diéu khi€n ban dao
6- Cam diéu khi€n ban dao 6- Cam diéu khi€n chau diy phoi
7- Dao cit Hinh 3.2¢
8- Ban dao duéi 2- Ban trucgt
4- Chau kep phoi
9- Phoi thanh 3- Ong dung phoi

5- Xi lanh d4y phoi
8= Cif chin

3.1.4 Heé thong cap phoi roi

1- Phan loai : Trong sdn xuat co khi, phdi rdi chi€m s6 lugng 16n nhat va ciing da
dang nhat. D€ tién cho viéc cdp phdi, c6 thé chia phoi rdi thanh 3 loai chi y&u :

- Chi ti€t c6 trong lugng 16n va khdng quay lic gia cong nhu cdc loai hdp, than,
cang... Loai nay c6 khdi lugng gia cong nhiéu, c6 nhiéu bé mit phai gia cong vi thé thdi
gian cung cAp rit ngin so vdi tong thdi gian gia cong. Hon nita mot chi ti€t thudng trdi qua
nhiéu vi tri gia cong, c6 thé trén mot may né€u 1a may t8 hdp, c6 thé trén nhiéu may khic
nhau n€u 12 mdy chuyén dung.

- Chi ti€t c6 trong lugng 16n va quay khi gia cdng, d6 1a cdc loai truc, nhu truc
chinh mdy tién, phay, truc cda cdc hdp s6 16n, truc khuyu.v.v. Céc truc nay ciing c6 thdi
gian gia cong dai va phdi trdi qua nhiéu budc trén nhiéu vi tri gia cdng khidc nhau.

Vi th€ cap phodi hai dang nay khong diing phéu hay 6 chita ma phdi dung mot vi tri
chd hay hé thdng dy trit phoi, sau d6 nhd bing tdi va ROBOT.

- Céc chi ti€t nhd, vira: loai chi tiét nay rat da dang va phong phi, tuy nhién cé thé
phan thanh hai nhém: Thit nhi't 1 loai c6 hinh ddng don gidn, § nhém nay phan 16n 1a cdc
chi ti€t tiéu chuidn nhu : bulong, dai 6c, chdt tru, con, banh ring loai nhd, bi diia, bi cdu,
bac tru, cdc loai truc nhd ¢6 bac hodc tron, vit xé ranh ...

Nhém thit hai 1a nhitng chi ti€t c¢6 hinh ddng phifc tap nhi mot s& loai bac phiic tap,
chi ti€t dang cang nhd, cdc thanh diy cong trong khong gian ba chiéu, van nudc, van hdi...
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Nhém thi nhdt ta ¢6 thé d& dang cAp phodi tu dong bing phéu va mang din. O
nhém thi hai thudng phai cdp phdi biing cdc loai & cAp phodi ban tw dong. Mot so chi tiét
c6 thé cai tao hinh ddng bing dd ga phu d€ dé ciAp phdi ty dong hon.

O chuong nay chii y&u ta nghién ctu hé th6ng cap phodi cdc chi ti&t nhd ¢6 hinh
ddng don gidn nhu vira néu trén. C4c chi ti€t loai nay thudng cé s6 lugng rat nhiéu. Trong
mdt chi€c mdy cong cu hay mdy cong tidc s6 lugng hdp hay truc chi vai ba cdi, trong d6
cédc chi ti€t 6c, vit, vong bi, chdt ... c6 thé 1én t6i hiang trim chi€c. Mit khic cdc chi tiét
tiéu chudn d6 c6 khdi lugng gia cong khong nhiéu. Ty 1& giita thdi gian cAp phdi va thdi
gian cd bdn to cao. Vi vay thi€t k€ ché tao hé thong c4p phdi loai nay mot cdch hoan chinh
s& ting ning sudt ddng k&. Pong thdi ciing trinh by v& mit nguyén tic cdc phuong phip
cAp phdi cdc chi ti€t 16n ké trén.

2- C4u tao chung ctia hé thong tu dong cap phoi roi

Mot hé thdng cAp phdi tw ddng hoan chinh phai théa min céc yéu ciu sau:

- Dy trit dd s& lugng phdi theo yéu ciu gia cong clia mdy, nghia 1a ning suat clia
hé thong cAp phoi phdi phit hgp v6i ning sudt clia mdy.

- Pdm bao cho cdc phdi c6 vi tri hoan toan xdc dinh trong khong gian trude khi dua
vao vung gia cong.

- Van chuyén phoi vao vi tri gia ¢ong theo ding nhip do may yéu cau.
- PAm bio phoi khodng bi hu hdng trong qua trinh van chuyén.

Pé théa min cdc yéu ciu dé ra, hé thdng cdp phodi ty dong thudng cé cdc cd ciu
chinh sau day:

- Co c&u chita phoi ( ph&u hodc & chita phoi ).
- Cd c&u dinh huéng phoi.

- CO c4Au van chuyén phoi ( mang din phoi ).
- Co cdu chia phoi.

- Cd c4u gidm tdc¢ do phoi.

- Co c4u ngin va dua phoi.

- Cd cau ddy phoi ra khéi vi tri dinh vi.

Trong ciAp phdi ngudi ta con ding hai thuit ngit d€ chi hai mic do tv dong khic
nhau, d6 1a: 8 cAp phdi va phéu cip phoi:

+0 cdp phéi dung @€ chi hé thong cdp phdi ban ty dong, nghia 12 khi x&p phoi vao
6 ta phai dinh huéng chiing bing tay.

+ Phéu cdp phéi dung dé€ chi hé thdng cdp phodi hoan toan ty dong. Phoi dudc do
vao phéu & vi tri bat ky, c¢d cdu dinh huéng trong phéu sé cho phép nhitng phoi diing
hudng di vao vung gia cong.
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Sau day ta tim hi€u mot cdch tdng quédt hé thdng cAp phodi ty dong, nhiém vu cia
tirng ¢d cAu trong hé thong.

Tuy nhién tiy thudc vao dic di€m cilia tirng loai phodi ma ta Iya chon hé thong cip
phdi sao cho don gidn va it bd phian nhit, khong nha't thi€t phdi cé day di cdc cd cdu trén.

Hinh 3.3 C4u tao cia mdt hé thdng cAp phoi rdi

Hinh 3.3 13 vi du vé hé thong cAp phdi tu dong chi i€t tru c6 2 truc ddi xing vdi ti
6:L/D >1.

Phoi dugc d6 16n xdn vao phéu 1, co cidu chi€m giit 2 sé dua phoi 1én vi tri mang
din. Nhirng phoi c6 truc tim nim ngang sé lin vao mdng 4, nhitng phdi nghiéng hoic
thing ding sé bi co cAu 3 gat trd lai vao ph&u. Trong qué trinh lin trong mang nghiéng
phdi s& dugc gidm toc dd nhd cd cdu 5, t6i cudi mang cd cAu dwa va ngin phdi 6 s& giit
phoi lai chd nhip gia cong. Khi hét mot chu ky, bat diu mot chu ky méi co cidu ddy phoi 8
s& ddy phoi 7 vao cd cau kep 10, ldc d6 may bit ddu gia cong. Khi gia cdng xong co cdu 9
s& ddy phoi ra khdi cd cAu kep va roi xuong. Nhu vady mot chu ky gia cong ty dong da két
thuc.

P& truyén dong cho hé thdng cap phoi, c6 thé sit dung dong cd riéng hoic mot xich
truyén dong tif may cong cu.

3.2 Van dé dinh huéng phéi roi
Trong qud trinh tu ddng cAp phdi rdi, dinh huéng phodi 13 mdt van dé quan trong
nhat va cling khé khin nhat. Hinh ddng, kich thudc, trong lugng clia phdi quyét dinh kha
niing ty dinh huéng ctia n6 va quyét dinh phuong phip dinh huéng clia hé thdng cip phoi.
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Nhitng chi ti€t don gidn thudng dugc chia thanh 2 loai :
- Loai phoi ¢6 hai truc ddi xitng trd 1€n (hinh 3.4a,b).
- Loai phoi c6 mdt truc dbi xitng (hinh 3.4c,d).

Loai phdi c6 hai truc d8i xing trd 1én chi cin dinh huéng mot 1an, con nhing loai
phdi c6 mot truc ddi xing thudng phai dinh huéng hai 14n hodc dinh huéng kép.

Vidu : Hinh 3.4 a) va b) ¢6
truc tAm va ¢ mot truc ddi xitng
nita, viéc dinh huéng don gian la
cho truc tim nim ngang hay thing
ding. Trong qud trinh phdi van
chuyén, chi ti€t a) s& cé vi tri 6n a) b)
dinh kh6 bi thay d8i khi truc tAm
nim ngang, chi ti€t b) s& 6n dinh
khi truc tAm thing ding . SRR I PR 16 § (—. N

G hinh 3.4c) va d) 1a nhitng
chi ti€t chi ¢c6 mot truc doi xing,
viéc dinh huéng cé thé phan chia
thanh 2 budc sau: Hinh 3.4 Mot s dang chi tiét

|

|

!

|

|

I

!

|

i
NN
NN

Q) d)

- Buéc 1 : quyét dinh cho
truc tAm & vi tri niim ngang hay thing ding.

- BuSc 2 : quyét dinh cho dau 16n hay dau nhd vao viing gia cong trudc.

Hai budc dinh hudng trén c6 thé tudn tu ndi ti€p nhau, budc 1 ti€n hanh trude rdi
k& d&n budc 2. Tuy nhién c6 lic 2 budc dude dinh hudng ddng thdi bdi mot cd ciu nao do.

Tuy thudc vio tirng loai phdi d€ chon mdt trong cdc phudng phap dinh huéng sau:

¢ Dinh huéng biing tay: d6i v6i cdc chi ti€t tru dai (L/D tir 5 dén 10), cdc chi ti€t
tru hodc con c6 L/D x4p xi biang 1, cdc chi ti€t kho dinh hudng ty dong.

¢ Dinh huéng ty dong ca hai bu6c trong phéu hoic k&t hgp phéu va mdng din.

¢ Dinh huéng ty lya: PE cho viéc thi€t k& hé thong cdp phoi tu lva duge d& dang,
viéc dinh huéng phdi thudng tudn thi mot s6 nguyén tic sau:

- C0 cdu dinh huéng phai tao diéu kién cho phoi ty nhan 14y vi tri 6n dinh ty nhién
clia n6 trong qud trinh chuyén dong.

- Tim cdch thu nhan 14y nhitng phoi c6 vi tri ding va gat b hoic sira chita lai vi tri
cda nhitng phoi sai yéu cau.

- Nhitng phoi bi gat bd phai dudc van chuyén ngugc vé phéu cAp phoi.

- Néu cd cdu dinh huéng c¢6 dd tin cdy khdng cao thi phdi bd tri vai ba co cdu trén
dudng vin chuyén phoi.
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Sau diy 1a mot s6 phuong phap dinh huéng phdi chinh :
3.2.1 Pinh huéng bing vau hoic méc.

P& dinh huéng phoi dang ndp hop mdng hoic bac méng ta ding co ciu dinh hudng
biing chdt (vAu 4) gin trén bing tdi 1 (hinh 3-5a). Khi bing tdi chuyén dong nhd ruld 2 sé
mang theo chi ti€t d€n mang din 5 phia sau. Phoi dung trong phéu 3.

a) Pinh huéng bing vau b) Binh hudng bing moc

Hinh 3.5 Dinh huéng bing viu vad méc

Hinh 3.5b thé& hién cd cdu dinh huéng phoi dang 6ng c6 mdt ddu bit hodc thdong va
L > D. Mot s6 méc 4 gin trén dia quay 3 sé& khudy tron phoi va méc phoi dua ra phia
mdng din 6. SO lwvgng méc khodng 8 d&€n 12 cdi, ning sua't trung binh 150 chi€c/phiit.

DPinh huéng bing vau v méc c¢6 hé s6 dién day K thap , phdi bi va dap nhiéu dé bi

hu hdng bé mit, vi thé nén diing cho céc phdi tho.

3.2.2 Pinh huéng bing khe va ranh.

Hinh 3.6 Binh huéng bing khe va rinh
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Trén hinh 3.6 12 mot vai dang dinh huéng bang ranh, ranh chit V ding dinh huéng
cdc chi ti€t hinh tru ngdn. Hinh 3.6a rinh V dudc b tri trén gid ning nghiéng va dit sat
mit bén clia phéu, khi gid ning chuyén dong xudng dusi ddy phéu, mot chi ti€t sé& lin vao
V, khi gid ning tinh ti€n l1&n phia trén chi ti€t s& trugt doc theo mdng ra ngoai. Hinh 3.6b
gid ning dit § gitta phéu. Hinh 3.6¢,g khong st dung rdnh V nhung ding khe hep c6 kich
thudc 16n hon dudsng kinh d€ chi ti€t 1in qua khi gid ning diy chi ti€t 1&n cao.

Hinh 3.6f 1a dinh huéng chi ti€t dang bu 16ng biing rinh, khi chi ti€t dugc cdc cdnh
xtic dua 1én cao va rdi vao ranh, dudi bu 16ng sé& lot vao rinh con mii nim phia trén tr do
bu 16ng trugt dan ra ngodi.

3.2.3 Dinh huéng bing tii hoiic 16 dinh hinh.

VIR

C

5 4
‘=Y

Hinh 3.7 Dinh huéng phoi biing tii, 16 dinh hinh

Hinh 3.7a dung dinh huéng chi ti€t bac méng c6 ddy, yéu cau sau khi dinh huéng
ddy nim dudi vi th€ trén thanh phéu xé cédc rinh c6 dang chit U, néu chi ti€t sap thi khong
lot qua dudc, néu chi ti€t ngilra sé& lot qua rinh va theo mdng ra ngoai.

Hinh 3.7b diing dinh huéng chi ti€t con, yéu cau dau 16n nim dudi, d€ dinh huéng
dugc thi trén dia quay c6 cdc chdt bic, néu chi ti€t c6 dau 16n phia trén sé& bi gitt lai,
ngugc lai s€ theo mang ra ngoai.

Hinh 3.7c chi ti€t ¢c6 dang bdn cAu, trén chu vi ¢6 cdc tdi dinh hinh gidng chi tiét,
trong qué trinh quay, cdc tii s& ddnh vao chi ti€t, n€u ding chiéu chi ti€t s& lot vio tdi va
dudc mang ra mang, ngudc lai sé bi ddnh bat trd lai phéu.

=73 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Hinh 3.7d ciing dinh huéng cdc chi ti€t nhu hinh Hinh 3.6c, tdi ndm trén chu vi
nhung miéng tdi song song vdi truc quay, vi th& chi ti€t lot vao dé& hon. Hai ki€u dinh
huéng ¢ va d cé hé s6 dién ddy rat thip, khodng K = 0,05.

3.2.4 Pinh huéng bing ong.

D
e
! NS u ol
o o o o

_ 1 2 Y

i [

}
a) b) c)

Hinh 3.8 Dinh hu6ng biing 6ng
Pinh huéng phdi bing dng diing cho.cdc phoi dang try, con, dang ndp va mot s§
phoi khac. Ong quay tron (hinh 3.8¢) hodc phé&u tinh ti€n(hinh 3.8a).

P& phodi dé rdi vao ong ta c6 thé vit nghiéng mit dau dng (hinh 3.8a) hodc diing
chdt (hinh 3.8¢). Niing sudt cia phéu c6 dng quay 1a 80 chi€c/phiit.

Nhugce di€m clia cd cdu 6ng trugdt 1a khi ting s 1an trugt 1én >80 1an/phiit thi 6ng
va dap vao phoi lam hu hdng bé mit. P& khic phuc nhugc diém nay, ngudi ta cit ddi dng
doc truc thanh hai nira va cho hai nita 6ng trugt 1éch pha nhau. Chinh hai chuyén dong nay
s€ lam ddo 1on phdi va tao diéu kién cho phdi roi vao dng (hinh 3.8b).

Céc thong s& can chd § 12 :
Pudng kinh phdi thudng : d < 20mm.
h=(03+0,5D; D=(10+15); o =40+ 50
S6 hanh trinh kép clia 6ng khodng : n = 50 +80 lan/phiit.
Hanh trinhs=(1,2+1,7) L.
[ — 1a chiéu dai phoi.
3.2.5 Pinh huéng phéi 1an thit hai

C6 mot s6 loai phdi khong thé dinh huéng hai budc cling mot lic ma phai phian
chia hai budc riéng biét. Bu6c mot thudng 16i dung vi tri 6n dinh ty nhién cda chi tiét trong
qué trinh chuyén dong dé€ dinh huéng. Budc hai thudng nhd sy tic dong clia co cau dinh
hudng, budce hai nay c6 thé sira lai hudng phdi cho diing hoic loai bé nhitng phoi c6 huéng
sai.
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1-Phuong phap loai b6 phéi sai hwéng

Trén hinh 3.9 mo td mot s6 cach loai bd phoi sai vi tri. Hinh 3.8a, b diing cd cdu dé
bit budc phdi sai vi tri di theo mdt huéng khic va nhan 14y phoi ding vi tri. Hinh 3.8c, d
thi 1¢i dung trong tim phoi dé loai bd phoi sai vi tri.

Trén hinh 3.9a nhitng phdi 5 ding vi tri s& dugc dia gdn chot 2 nhan 14y va dua vao
méng 4. Nhitng phoi sai vi tri 3 dudc dia quay 1 dua trd vé phéu.

G hinh 3.9b thi nhitng phdi 3 ding vi tri sé ti€p tuc di chuyén xudng doan 2 cla
méng con phoi 4 sai vi tri s& di chuyén ra ngoai.

Hinh 3.9¢ cho ta phudng phédp loai bd dung trong tdm phodi, nhitng phodi & vi tri 1 1a
ding sé& ti€p tuc di chuyén, nhitng phoi & vi tri 2 12 sai s& bi 1it va roi xudng bing tai di
ngugc vé phéu cAp phoi.

Hinh 3.9d ciing 1¢i dung trong tim va hinh ddng chi ti€t &€ dinh huéng.

Hinh 3.9 Phuong phédp loai bd phoi sai hudng

2- Phuong phap sia lai phoi sai huéng

Hinh 3.10a trinh bay cd cAu cAp phdi nhitng chi tiét dang chén, truc 1 ¢& dinh, dia 2
quay toan vong nhd c6 chdt 4 ma nhitng chi ti€t khong ding hudng s& bi giif lai va khi dia
quay thém nita vong nita chi ti€t s& dugc 1at lai.
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Co cau lat trén hinh 3.10b 1¢i dung hinh ddng va trong tim cia vit dé tao diéu kién
cho nhitng phdi c6 diu nhd di trude s& 1at 180° d€ dau 16n di trude. Con nhitng phdi ¢ ddu
16n di trudc van giit nguyén vi tri &y trong qua trinh vin chuyén.

Céc phdi c6 dang hinh try mot dau con vdi ti 1& 1/d >1 s& dugc dinh hudng bing co
cdu day & hinh 3.9c. Nhitng phdi c¢6 ddu nhon di trudc cham vio médng 2 sé& bi thanh diy 1
tdc dong lam lat 180° . Nhitng phodi ¢6 dau tru di trude khi thanh 1 tdc dong vao thi trugt
trén mang 2 va van giit nguyén huéng nhu viy.

Tuong ty nhu vay, hinh 3.10d 13 ¢d cdu c¢6 rianh va chdt tao diéu kién cho phoi 14t
dé dang.

5
’
N
.. %
57 : 6
/ |
A-A

c> d>
Hinh 3.10 Phuong phép stra phoi sai

3-3. C4u tao phéu cap phoi

Trén co s& cdc phuong phap dinh hudng chiing ta thi€t k& dugc cdc ki€u phéu cap
phoi tuong ng. Trong thyc t& c¢6 rat nhiéu ki€u dang phéu khic nhau. Trong khuén khé
gido trinh nay, trinh bay mdt s& phéu tiéu bi€u cho tirng loai c6 tinh todn va nhitng kich
thudc chi y&u c6 thé 4p dung vao thuc tién.
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3.3.1 Phé&u cap phoi kiéu dia quay
Cau tao ph&u cdp phoi ki€u dia quay thé hién trén hinh 3.11 va cdc thong sd clia

dia cho trong bang 3-1.

_Nhin_theo A

e

Hinh 3.11 Phéu cap phdi c6 dia quay

1- Nguyén Iy 1am viéc : phoi 1a nhitng chi ti€t dang tru tron hodc tru c6 bac
nhung
1>d, cdc phdi dang dia, vong... dudc dd 16n xdn vio coc phéu 1, dia 2 quay tron nhd bo
truyén dong truc vit- banh vit. Qud trinh dia'quay tron 1dm x40 dong phdi. Khi rinh trén
dia & vi tri thAp nhit s& c6 mot phdi'roi vao, khi rinh d6 quay 1én vi tri cao nhit phoi sé

A A') e
van chuyén ra mdng 3.

* Bang 3-1
| Vi tri phéi trén dia L B H T

L=1+05 | B=12d [(09+1)d | L+(1+1,5)d

L=B B=12d | 0,9+D1 | B+(l +1,5d

% L=1405 | B= 12d | 09 +D)d | B+(1,5+2)d
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Pé tao diéu kién cho phoi dinh hinh dé rdi vio ridnh, trén dia c6 thé bo tri thém
mdt s& cdnh din huéng. P4y ph&u thudng dit nghiéng so v6i mit phing nim ngang mot
géc khodng 30° +45°.

2- Ning suit ciia phéu : c¢6 thé xdc dinh theo cong thifc:

Q =n.z.k (chi€c /phiit)
Trong do:
n : sO vong quay cuia dia (vong/phit) ; z: sd ranh trén dia.
k: hé s& dién diy; hé s6 nay thudng xdc dinh bing thuc nghiém, thudng k = 0,4 +
0,6.

I1D I1D

L+AL T
Pudng kinh cla dia thudng: D= (16 =+ 20) [ ; v6i [ 1a chiéu dai phoi.

Thong thudng: Z =

L : chiéu dai cla rdnh ; B : chiéu rong cda rinh ; T ; budc rinh ; AL : khe hé giira
rinh va phoi theo chiéu dai.
3- Van toc quay cho phép ctia dia: kha ning phdi lot vao ranh phu thudc van tdc
quay, n€u van toc quay cia dia‘lén qua thi phoi khong kip lot vao rinh. Qua tinh todn, van
tdc max clia cdc trudng hop bo tri chi tiét nhu sau:

- BO tri chi ti€t theo ti€p tuyén : Vmax = 4m/phit

- B0 tri chi ti€t vudng gbc v6i dia : Vmax = 1,8m/phit
- B tri chi ti€t theo bédn kinh dia : Vmax = 13m/phiit
4- Cong suit dong co truyén cho dia quay:

No MR 6 Mx = GR
= 97500.1 Vo VxR =

Trong d6 G : trong lugng phoi; R : Ban kinh dia; n: 0,88; n: s& vong quay cua dia.

3.3.2 Phé&u cap phodi ki€u canh gat

1-Nguyén Iy : Hinh 3.12a,b 12 nguyén ly ctia ph&u cAp phdi cdnh gat. Cdnh gat 4
lic xung quanh tdm 2, khi & vi tri thdp, mit trén cda cdnh gat thAp hon mit phing nim
ngang mot géc 13 A, khi chuyén dong 1én dé dd phoi thi sé song song véi mang va tao vdi
mit phdng nim ngang mot géc a.. N&u phoi lian thi géc o < 20°, néu phoi trugt thi o = 45°.

2- Ning suit ciia phéu : dugc tinh theo cong thifc :

L .
Q=m.nK=n a4 K (chi€c/phit)

1

O day m: s& phoi c6 thé nim cing ldc trén cdnh gat.
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L: chiéu dai cdnh gat.

d;: dudng kinh (hodc chiéu dai) phdi doc theo gid.
n: s6 hanh trinh kép trong 1 phiit clia cdnh gat. Thong thudng n = 8+20 1an/phiit.
- Céc thong s6 két cAu cla phéu:
Chiéu dai cdnh gat L = (7+10) [, trong d6 [ 12 chiéu dai phoi.

P& ning cao ning sui't cho phéu hoic mot ph&u phai cung cip phdi cho 2 may thi
ta st dung 2 gid nang hodc cdnh gat trén cing mot phéu. Dung tich ctia phéu phdi phit hdp
véi niing sud't mdy.

Pé truyén dong cho cdc chuyén dong trong phéu, c6 thé ding khi nén, thiy luc,
ddng cd va bd truyén cd khi. Nhiéu khi ciing c6 thé 14y mot xich truyén dong tir mdy cit.

!
5#1 i

Sk 5
. g
4 W)
LS
N
{
al \
¢)

Hinh 3.12 Phéu c4p phoi cdnh gat

Hinh 3.12c néu rd cdc dang phoi c6 thé sit dung phéu cdnh gat va cdc dang canh
gat tuong Ung.

Khi thi€t k& nén lya chon két cidu cdnh gat phu hdp véi tirng loai phodi thi hé so
dién diy sé 16n, tuy nhién budc thi¥ nghiém 13 quan trong dé chiing ta quyét dinh chon
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phuong 4n nao. Tudng tu nhu cdnh gat, con c6 loai ph&u ding co cAu tinh ti€n 1én xudng
thay cho canh gat ma ta s& tim hi€u sau day.

- 80 -

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

3.3.3 Phéu cap phoi ki€u gia nang

Phoi

Ming din phoi

Gié ning phoi

Phéu chita phoi

Hinh 3.13 Phéu cap phdi gid nang

1-Nguyén Iy : Nguyén 1y 1am viéc va ning sudt clia phéu cAp phoi gid ning gidng
phéu canh gat, chi c6 khdc 12 gid nang chuyén dong tinh ti€n 1én xudng. Trén hinh 3.13 1a
mdt ki€u phéu cdp phoi dang truc dai nhu cdn piston, truc quat ban, truc dng nhin xe
Honda... Phéu nay thudng cip phoi cho mdy mai vo tam.

Phoi chita trong phéu, khi gid nang tinh ti€n xudng vi tri thAp(ddy phéu), phdi lin
1én mit nghiéng clia gid, gid sé tinh ti€n 1én vi tri cao, lic d6 phdi s& lin vao mang va
dugc dua téi vi tri gia cong nhd bing tii hay cd cdu ddy cd khi.

Phéi dang mai

Phéu cap phdi

Phoi G vi tri cao

Bing tdi dua phoi

Hinh 3.14 M4y mai vd tim cAp phoi tu dong
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2- Ung dung : Hinh 3.14 12 mdy mai vo tdm c6 trang bi hé thdng c4p phdi tu dong
ki€u gid ning, khi gid ning & vi tri cao phdi s& lin vao bing tii. Bing tdi & diy gdm hai
day dai tron dit song song va dudc cdc bu li din dong, phoi s& nim trén hai diy dai d6 va
chuyén dong vao giffa hai dd4 mai, phdi dugc mai doc truc. C4c phdi dudc dua 1én theo
nhip gia cong clia mdy mai.

Giéd ning phoi

Ming din phdi Phéu chita phoi

Co cau ddy phoi

Khuon

Piston dap phoi

Thiing chita sin phim

Hinh 3.15 M4y dap 6ng c6 cap phdi ty dong

Hinh 3.15 12 mdy dap dng hodc nip tir phdi dang tim tron, co cdu ddy phdi ciing
tinh ti€n, mang din phoi c6 nhiém vu dinh huéng phoi, khi phoi lot vao rinh trén mdng thi
dudng tAm clia né nim ngang, phoi lin d&€n cudi mang thi dugc giif lai, tir d6 cd cau diy
phoi s€ dua phdi vao vi tri gia cong theo nhip.

3.3.4 Phéu cap phdi ki€u méc quay

Phéu c4p phdi c6 méc quay dung cho cdc loai phdi hinh 6ng nhu hinh 3-16b, hoic
phoi dang bac.

1- Nguyén Iy 1am viéc ctia phéu(hinh 3.16a) : phdi dudc chia trong cdc phéu 1
qua clra chin 6 sé& rdi vao thang 3, & d6 phdi s& dudgc méc vao cdc méc 2 va quay cung
méc tdi vi tri roi, mang 4 s& hitng 18y phodi va din ra ngoai. P€ tao diéu kién cho phoi dé
roi vao mdng 4, khi phoi 1én dén vi tri cao nhit s& di vdo 6ng 5 (tam goi la 6ng din
hudng).

CAu tao clia dia mang méc phdi sao cho khi gip trudng hgp qud tdi thi quay 16ng
khOng trén truc.
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2-Tinh toan thé tich va ning suit
- Thé tich cia c6c phéu c6 thé tinh:

v.T.
vV, = Q

[cm’]

Trong do :
v: thé tich ctia mot phoi (cm?)
Q: ning suat ctia ph&u (chi€c/phiit)
T: thdi gian mdi 1An méc dua mdt phdi vao mang (phiit)
n: hé s6 thé tich, thudng n= 0,4 +0,6
- Ning suit clia phéu: Q= Z.n.K (chi€c/phiit)
Trong do :

n: s6 vong quay ctia dia méc (vong/phit), n dudc tinh theo van tdc clia cdc
moc, v6i v = 15+25(m/phut)

Z: s6 méc trén chu vi dia quay.

K: hé s6 dién diy; thuong K =0,5

i s

SIS,

NN
PN

N
N
NNARANNY

NNRN

lo>Phoi

Hinh 3.16 Phé_ug(iﬁ'_p phoi ¢6 méc quay
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- Budc cia cidc méc dudc
tinh:

m=30+L+1[+Al
§ : chiéu day cla méc.
L: chiéu dai cia méc.
I: chiéu dai chi tiét.
Al: khe hd cin thi€t dé
chi ti€t c6 thé rdi ra dudc khoi
moc.

3- fJ’ng dung

Phéu c4p phodi méc quay dugc
stt dung cho mdy mai hai dd nhu trén
hinh 3.17, khi phoi dudc méc 1én s€
dua t6i 6ng din, tr d6 phdi rét xudng
bing tdi, bing tdi quay din phdi tdi
khe hg gitta hai d4 mai.Khi mai xong
chi ti€t rdi vao thung chita.

Thung chira
sdn phaim

Hinh 3.17 M4y mai hai d4c4p phoi ty dong

3.3.5 Phéu cap phoi ki€u dng hai nita

1- Nguyén 1y 1am viéc(hinh 3.18) : Phoi dudc dd 16n xdn vao coc phéu 2. Hai nia
ong di trugt 5 chuyén dong trong 6ng bao 4 nhd hai thanh gat 8. Hai nita dng sé tdc dong
vao phoi lam phdi bi x40 trdon va rdi vao dng dan 6 va ra ngoai. Hai thanh gat 8 dudc lién
k&t vdi hai nia 6ng trugt bing cdc chdt 14 va mot dau ti vio cdc cam 7. Cdc cam léch tAm
7 va 7a 14p ddng truc, 1éch nhau 180° va quay nhd puly 12. C4c gid d 11 va 13 dugc bt
ciing trén d€ 10 va trén gid d3 11 gdn ciing 8ng bao 4. Ong bao 4 ¢6 nhiém vu dinh huéng
cho dng trugt va gitt vitng cdc phéu nhd ddy coc 3 1dp vira khit véi 6ng 4.

P& truyén chuyén dong quay cho truc cam cé thé ding dong cd va hop gidm tdc
hodc dung truyén dong khi nén, thily luc tiry theo tirng loai may cong cu.

2- Ung dung : Ph&u cip phdi dang &ng trugt khong x& nira thudng ding cho cdc
loai phoi bi ciu c6 d < 20mm va loai truc ¢6 d < 15mm va [ = (1,1+1,25) d. Pudng kinh
miéng ph&u D = (10 +15) I, géc nghiéng phdn con ph&u ax = 40°+50° ; S& hanh trinh kép n
= 5080 1an trong 1 phit. Chi€u dai hanh trinh ctia 6ng S = (1,2+1,7) L.

Phéu c4p phdi dang 6ng xé nifa di trugt 1éch pha nhau nhu thudng ding cho cdc
loai phdi tru c6 ty 1& I/d cao, c6 thé I/d > 6. Ph&u cap phdi dang dng quay ciing diing cho
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cdc loai phdi tru c6 I/d = (1,1+3,5) d va thudng d < 20mm va [ < 60mm. Ciing c¢6 thé ding
cho chi ti€t dang dia c¢6 [=(0,2+0,4) d, lic d6 d ¢ thé téi 100mm.

Pudng kinh 16 6ng dinh huéng phai tudn thii nguyén tic khong d€ 2 phdi ciing mot
lic rdi vao dng, tranh dudc khodng kich thudc dé bi ket phdi. Viéc tra citu cdc kich thudc
nay ta st dung s6 tay co khi tip 5 (Ti€ng Nga), hoic tinh todn theo cdc cong thiic trong s6
tay.

Vi du, dudng kinh 6ng khi ti 1& kich thudc phoi I¢ds < 1,7 1a:

ds = dphoi.ni.

J day n;=0,9+0,95 dudc goi la hé so tin cay.
f: hé s6 ma sat giita phdi va 6ng (f = 0,45 +0,8)
ds va ¢ la kich thude phoi.
ds kich thuéc 16 6ng.
D&i véi cdc phdi céd Ii/dg> 1,7 thi dudng kinh 16 dng 12 : dg = 2.n1.d;
Ning sud't tinh gin diing theo congthic: Q = K.n chi€c/ phiit
Trong d6: n1a sd chuky tinh tién clia bac hai nita trong mdt phit (n = 100 + 150)
K 12 hé s6 rdi lot ciia phoi (K = 0,025 + 0,25).

aargi ity

it i
l ;‘ B o
= L =
%

7
| 1

b
7

Hinh 3.18 Phé&u cip phoi ki€u dng hai nita
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3.3.6 Phé&u cap phdi dinh huéng bing ranh

1- Nguyén Iy : Phéu cap phoi nhu hinh 3.19 thudng dudce dung cho loai phdi c6 mi,
chiéu dai phdi 1 = 50mm; d = 10mm. Trong ph&u c6 dia 2 quay, trén dia c¢6 gin cdc vau 3
1am nhiém vu d4y phodi ra mang 4 khi phoi lot vio rinh. Pia thudng dudc dit nghiéng mot
g6c 25%+30°. Mdng din dit & vi tri cao ciia dia. Loai ph&u nay 1am viéc ém, c6 do tin cdy
cao, ning suit trung binh.

—
50°
a

7t \
!

N
R

AN
R

\
\

%
N

A o o o T o o 1 VA o e A d P

NN 2
NN

Hinh 3.19 Phéu c4p phoi dinh huéng bing rinh

2- Niing suit :
Q = Z.n.K (chi€c/phiit)

Trong do:
Z: s0 vau trén dia quay.
n: s6 vong quay cta dia trong 1 phiit.
k: hé s6 dién day.
Hinh 3.18b cho ta mdt vai thong s6 clia phéu va phoi.
D: dudng kinh cla dia tinh tif tAm chi tiét.

40* 0?
Dpin> — =~ (538)— (mm
q ( )d (mm)

0,85(d, +d)
B 2
I,=1,5d

2

Trén mit tru clia dia va thanh mdng c6 thé tao thanh mot géc 60°.
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3.3.7 Phéu cap phéi rung dong

Phéu ciAp phdi rung dong dugc diing nhiéu trong cic linh vuc khic nhau nhu gia
cong cit got, déng g6i, dude pham, thuc pham.. D& hi€u rd kha ning van chuyén clia né ta
hiy tim hi€u nguyén ly sau.

1- Nguyén 1§ van chuyé&n phéi biing rung dong :

Gi4 st c6 phoi B dit trén mit phing nim

ngang A (hinh 3.20a), n€u cho mit phing chuyén
dong tir trdi qua phai véi gia tdc a, lic nay sé c6
nhitng luc tdc dung 1€n phoi B nhu sau :

- Luc ma sdt : Fys = P.f , v6i P 1a trong
luc clia vat B, con f 1a hé s6 ma sdt, Iyc nay cé
xu huéng 1am vat B chuyén dong theo A.

- Lyc qudn tinh : Fy = m.a , v4i m 12 khdi
lugng cia vat B, a 13 gia t6c chuyén dong cta A.
Luc quan tinh nay c6 tdc dung ngugc lai luc ma
sat1a can trd chuyén dong clia vat B theo A.

- N€u Fp > Fy thi vat B s& di chuyén
cling mit phing A.

- Néu Fy < Fythi vat B sé& di chuyén
ngugc chiéu véi mit phing A.

Nhu viy néu khi cho mit phing A chuyén
dong sang phdi vdi gia téc a di 16n d€ thda min
Fms < Fgc con khi A chuyén dong qua trai gia toc a
dd nhd d€ Fps > Fy thi vat B s& dich chuyén trén
mit phing A tif phdi qua trdi. Tuy nhién d€ tao
mot dao dong di-vé c6 gia toc khac nhau rat khé
klién, nén ta tim cdch thay ddi gid tri lvc ma sdt Hinh 3.20 Neuyén 1§ vin
d€ thda min cdc diéu kién trén.

chuyén bing rung dong

Theo hinh 3.20b ta gin mit phing A vio
hé ban 1& bon khau, cdc thanh dit nim nghiéng mot géc o so v6i mit phing nim ngang
va cho chiing dao dong qua lai. Cling v6i cdc thanh nghiéng, mit phing va chi ti€t nim
trén n6 ciing chuyén dong theo. Khi cdc don bdy chuyén dong sang phai (trong pham vi
géc @) thi mit phing chuyén dong qua phai va di xudng thap. Ngugc lai khi cdc don biy
chuyén dong qua trdi, mit phang vira qua trai vira nang Ién cao.

Ta qui u6c ring trong cd hai trudng hop chuyén dong déu cé gia toc 1a a . BE don
gidn cho viéc tinh todn, ta c6 thé cho ring chuyén dong x4y ra theo hai huéng nim ngang
va thing ding, ddng thdi gia toc dugc chia 1am hai thanh phin 12 ngang (a,) va ding (ag).
CAn chi ¥ ring luc ma sdt sé ddi chiéu khi ta ddi chiéu chuyén dong.
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Khi mit phing chuyén dong qua phdi va di xuéng, Ivc ma sit tinh bing cong thic :
Fms=m(g-aq)f
Khi mit phing chuyén dong qua trdi va di 1&n, luc ma sdt tinh biing cong thifc :
Fms =m (g + ag) f.
aq: gia toc thing ditng .

So sdnh hai cong thifc trén ta thdy ring khi mit phing chuyén dong vé phia dudi
gia toc s& 1am gidm b6t lyc ma sdt, n€u ag > g thi Fy < 0 .Liic d6 chi ti€t dudi tdc dung
ctia Iuc quén tinh s& rdi khdi mit phing va & lai phia sau mat phing. Thsi di€m ti€p theo
khi mit phing chuyén dong vé phia trén ciing 12 lic vat thé dang rdi xuéng va cham vao
mit phing & mot vi tri khdc so vdi vi tri ban ddu va ldc nay luc ma sdt s& 16n hon luc quan
tinh nén vat thé s& dinh chit vio mit phing va chuyén dong theo mit phing sang trdi, su
viéc s& lip lai & chu k¥ ti€p theo . K&t qua 1a khi toan thé hé thdng dao dong thi chi tiét s&
chuyén ddng tirng budc giat tir phdi qua trdi trén mit phing nim ngang.

Muén van chuyén vat trén mit phing nghiéng ta diing sd d6 3.20c, vat thé nim
trén mit phing nghiéng, trong lugng P dugc phan thanh hai thinh phin : P, — thanh phan
theo phuong song song véi mit phing va Py - thanh phan/théo phuong vudng géc v4i mit
phing. Khi mit phing nim nghiéng chuyén d6ng vé phia dudi va vé phia trén thi luc P,
déu tdc dung theo cling mot huéng -

Muén cho chi tiét chuyén dong tir phdi sang trdi trén mit phing nghiéng ta can
phdi bdo ddm nhitng di€u kién sau day:

Khi mit phing chuyén dong vé phia dudi: Fps + Py < Fg.

( chi ti€t s& r&i khdi mit phing va & lai phia sau mit phing).

Khi mit phdng chuyén dong vé phia trén : Fpe> Py + F qt -

( chi ti€t s& chuyén dong theo mit

phing ).

Hai diéu kién trén c6 thé thuc hién
dudc bing cdch cho hé thdng dao dong
nhanh. Phéu cdp phodi rung dong lam viéc
theo nguyén 1y nay.

2- CAu tao phéu rung dong

Phéu hinh tru 3 gén trén ba 106 xo 14
4, ba 10 xo nay dit nghiéng mot géc a =75
so v6i mit phing clia d&€ (mit phing nim
ngang ) va ti€p tuy€n véi mdt hinh tru twdng
tugng. Trong c6c phéu ¢ cdnh xodn &c (2)

dugc gin vao thanh phéu theo dudng xoin
Ooc tr dudi lén (hinh 3.21). Hinh 3.21 Nguyén ly phéu rung
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Go6c nghiéng clia cdnh xodn 1a 1°30°.

Pay coc phéu lam thanh mdt mit con d& chi ti€t d& dang chuyén dong ra thanh coc
phéu, dudi ddy phéu c6 gdn nam chim dién 6 (hinh 3.22). Cudn diy 6 clia nam chim dién
dugc gin cd dinh 1én d&€ va c6 thé diéu chinh khodng cdch khe hd so v6i 161 bing bu-long
7. Toan bd nam chidm dién dugc gin trén d€ 8, d€ gidm dao ddong xudng nén, trén d€ 8 c6
gdn bon cuc cao su gidm chan 9.

% o

s oL L

Hinh 3.22 C4u tao phéu ciAp phoi rung

3- Nguyén ly 1am viéc ciia ph&u rung

Phoi 1a chi ti€t dang rdi rac dugc cap vao cc phéu. Khi cdp ngudn cho nam chim
dién, nam cham dién s& tao ra dao dong kéo phéu di xudng . Nhg 3 10 xo 14 dit nghiéng
mot géec 75° so v6i mit phing nim ngang sao cho hinh chi€u bing ctia 10 xo xudng mit
phing ngang trling véi ti€p tuyén clia mot vong tron tim 0 . Do d6 khi hé thdng dao dong,
c6c phéu vira chuyén dong 1én xudng T vita xoay R (hinh 3.21) quanh tAm né mdt géc rat
nhd, phoi dang nim hdn don trong ph&u sé& tin ra xung quanh thanh ph&u va bit dau ti€p
cin vdi ddu mdi clia cdnh xodn, phodi s& chuyén ddng theo cdnh xodn tir dudi day phéu lén
trén theo mit phing nghiéng cho t&i khi ra khdi ph&u theo nhu cd sd dong hoc di trinh
bay & trén. Khi phoi ra khdi phéu sé theo mang din vao vi tri gia cdng hoic déng goi.

Trong phé&u cAp phdi rung ddong. Din ddng cla cic co ciu cip phdi ki€u nay cé thé
12 cdc dau rung dién tit, co khi, khi nén hoic thuy lyc. Thong dung nhit 1a diu rung dién
tlr vi ching cho phép diéu chinh vo cAp ning sui't cAp phdi. Khi ding nam chim dién
xoay chiéu thi nén chon tin s6 1a 50 Hz tudng tng véi 3000 dao dong /phiit. Luc kich
dong ban dau khoang 100 N.

P& thay d6i ning sud't cia phéu, phuong phap thudng diing 13 thay d6i khodng cdch
khe hé giita 16i st tir va nam chdm dién hoic thay d8i hiéu dién th& hay tin s& dong dién,
hoic thay d6i khdi lugng clia chi tiét trong coc phéu, d€ 8n dinh dao dong clia hé thdng va
dé theo kip nhip gia cong, ta c6 thé dung 1 ph&u phu d€ chta phoi.
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Nguyén Iy ctia ph&u phu 1a cin cif vao khdi lugng ciia cc phéu da diéu chinh sin,
co ciu chin phdi trén phéu phu s& md ra dé ti€p tuc d8 phoi vao phé&u chinh.

4- Mot so phéu chinh thudng ding

Hinh 3.23a 1a phéu
hinh tru thdng dung, n€u chi
ti€t qud mdng c6 khd ning
chong 1én nhau thi méng
xo0dn c¢6 g& 1 va nghiéng dé
trong qud trinh di chuyén
phoi trén sé rdi xudng, hoic
phia trén mdng xodn gin mot
doan cong 2 cao vira bing
chiéu day chi ti€t n6 s& gat
chi ti€t chdng roi xudng. Néu
chi ti€t c6 kha ning x&p dung
1én, ta bd tri mot doan ddc 3
chi ti€t s& ngd xudng.

Hinh 3.23b 1a phéu
con, loai ndy dé dan chi ti€t
1én mdng ddéng thdi cé' thé
diing cho nhitng chi ti€t c6
chiéu cao vuot qud khodng
cdch buGc xodn clia mdng.

3.4 C4u tao mang din phéi

3.4.1 C4c loai mang din phoi

el
angitn iy

A
T

Hinh 3.23 C4u tao phéu chinh

Ming din phdi 1a bo phan quan trong clia hé thong cap phdi. N6 c¢6 nhiém vu din
phoi tr phéu t6i vi tri gia cdng hodc tlr vi tri gia cdng téi bd phan tich trit phdi cho giai

doan ti€p theo. Nhu viy mang din phodi c6 miit tir lic cdp phodi cho d&€n thanh phdm dugc
tao ra. Tuy theo hinh ddng va kich thudc ciing nhu trong lugng clia phdi ma c6 cdc loai

k&t cAu mang tuong ng.

Céc loai mang c6 két cau & hinh 3.24 dung cho cdc chi ti€t c6 trong lugng nhd, phoi
c6 thé lin hoic trugdt trén ddy mang khong sd bi hu hdng bé mit ctia phdi. Khi phdi cé
trong lugng 16n va cAn bdo vé bé mit phodi ta gidm dién tich ti€p xdc gifta phdi va mang

din hoidc gidn cdc con lin trén ddy mdng.

-a, b, ¢, dla mang chit nhat dung cho cdc chi tiét tru ¢6 1/d < 3,5 va cdc chi tiét det
c6 chiéu day nhd hon dudng kinh nhiéu 1an.

- e 1a méang chit T dung cho cédc chi ti€t tru ¢c6 mii dang bu 16ng.
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- f: mang chtt V, g
méng chit C dung cho cdc chi
ti€t tru ¢6 1/d > 3,5.

- i: mdng chit U c¢6 ranh
dung cho cdc chi ti€t c6 mil
theo phuong phdp d6 phoi vao
mang.

- j: mang chtt T ngugc
dung cho cdc phoi c6 dang hon
nta hinh tru.

- k: mang mot thanh.
- I: médng hai thanh.
- m: mang 1 thanh treo.

- n: mang 2 thanh da.

3.4.2 Tinh toan va thiét k&
mang din phoi

P& phoi di chuyén dugc
trén mang, ta phai tic dong luc
vao phdi. C6 nhiéu cédch tao ra
luc di chuyén phoi.

Hinh 3.24 CAu tao mdng din phoi

- Dung trong Ivc ctia phoi biing cdch dit mang nghiéng mot géc so véi phuong nim
ngang. N&u phoi lin thi do déc ciia mang nhd khoing 5°+7°. N&u phoi trugt thi géc
nghiéng phai 16n hon géc ma sdt gitta phoi va ddy mang (khodng 30°).

- Dung phuong phdp rung dong.

- Dung lyc cd khi hoic thiy lyc @€ ddy phoi.

Phoi di chuyén bing cdch lin trong mdng 13 t6t nhit, tuy nhién véi loai phoi co
1/d < 3,5 thi it bi ket phdi, con phodi c6 1/d > 3,5 thi d& bi d6i huéng hoic ket phdi, do vay
nén cho trugt doc truc.

Khi tinh todn chiéu rong clia mang dung cho chi ti€t lin nén chd y d€n kich thudc
ket phoi hay con goi 12 diéu kién ket phoi.

Trén hinh 3.25 bi€u dién mot phdi c6 L, D dang lin trong mang c6 chiéu rong B.
Trong qud trinh lin phdi c6 thé bi nghiéng di nhu hinh vé&. Khi phdi cham vao méng tai
di€ém E, phoi s& chiu tdc dung clia luc phap tuyén No va luc ma sat T. Hop luc clia chiing
1a N, tao v6i No mot géc p, dé 1a géc ma sat. Con dudng chéo OE tao v6i No mot goc a.

Néu o < p thi N sé& taovdi diém O mot moment ma moment d6 cang lam cho phoi
bi nghiéng thém tdc 1a bi ket. (hinh 3.25a)
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Né&u a > p thi N sé& tao
v6i di€m O modt moment ma

moment d6 sé& lam cho phoi
bét nghiéng, nghia 1a phoi hét
ket (hinh 3.25b).

Vay o = p la giéi han
gitta trang thdi ket va trang
thdi c6 khd ning tr§ vé vi tri
ban dau.

G6c o lai phu thudc

vao khe hé gitta mit diu cida
phdi va thanh méang. Né&u kich
thudc L cta phdi c6 dung sai
nhd thi chiéu rong B clia mdng s& 4nh hudng dén trang thdi ket phodi. B cang nhd thi o
cang 16n; o 16n nhat khi B = L.

Hinh 3.25 Tinh todn mdng din

Nhung d€ phoi d& dang van chuyén trong mang va khong bi ddi huéng thi:
L < B <Bmax
Trong d6 Bmax dat dugc khi a =p.

Tu hinh vé ta c6:

B
CosSOL = ———=
VD* + L7
Va theo lugng gidc:
1
cosOL =—F———
J1+tgia
Suy ra:
B B 1
VD2 + L J1+tg’a
Khi a0 = p. thi:

Bmax 1 B 1
D2+ l+1g?p  Jl+u?
1= tgp : 12 hé s6 ma s4t.

Viy:
D* +L1°
A1+ u2

P& phoi di chuyén trong mang va khong bi ket:
JD? + L

L+Amin+06.+0 < B < —
J1+p?

Bmax =

_9] -
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Trong do:

hoi; O : dung sai phoi.

<.

ai caap

L: chiéud

A

dng; 0p : dung sai ch€ tao mang.

0ivam

Amin: khe hd nhé nhat giita ph

hoi

ac cua hé thong caAp p
3.5.1 Co cau tach phoi (diéu ti&t phoi)

Ve

3.5 cdc co cAu kh

TR

WAL IS,
I3

NN

N

di€u ti€t phoi

Hinh 3.26 Cic loai co ciu
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Co ciu tach phdi c6 nhiém vu diéu ti€t phodi theo diing nhip gia cdng clia may.
Thong thudng cd cAu ndy dugc dit cudi mang dan phoi va gilt phoi nim chd & vi tri d6.
Sau khi chu ky gia cong két thic, co cAu nay lai tdch mot phdi ra khéi loat phoi. Phoi dugc
tdch ra sé rdi vao co cdu dua phodi hay con goi 1a ¢d cidu nap phoi.

C6 nhiéu trudng hdp co ciu tich phdi 1am luén nhiém vu dua phdi.

Trén hinh 3.26 1a cdc loai cd cdu diéu tiét phdi cho diing nhip gia cong clia mdy
cOng cu.

3.26a — loai co cau ddy va lic
3.26b - loai c¢d cAu dung 2 chdt, mot chdt ngidn va mdt chdt mé
3.26¢ - loai co ciu quay

3.26d - loai cd cdu cam:
hai cam 1éch nhau 180° N

3.26¢ - loai cd cAu dung
vit d€ diéu it

3.26g - loai cd cdu dung ‘
bdanh ma sdt : TR

3.26h - loai cd cdu dund
dia c6 16 1éch nhau

3.26i - loai cd ciu dung
bang tai

3.26k - loai c¢d cAu dung
dia rdng quay

3.5.2 Cd cau dua phoi

Co cAu nay c¢6 nhiém vu
dua phoi vao vi tri gd dit,
thuong 13 dua t6i tim may dé
co cdu ddy phdi ddy phdi vao
truc chinh hodc hai mii tAm tu
dong dinh vi vao phoi.

Co cidu dua phoi phai
thuc hién viéc chuyén dong rat
chinh xdc cd vé thdi gian va

NPT

khong gian. K&t c4u clia cd ciu

nay sao cho khi Iui vé khong bi

phoi 1am cdn trd chuyén dong '

clia né. Hinh 3.27 Co cdu dva phoi
Hinh 3-27a, b 1a loai cd

ciu chuyén dong tinh ti€n thudng diing cho cic loai phoi hinh tru, dia, con.
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Hinh 3-27c, d 13 loai cd c4u chuyén dong lic thudng ding cho cdc loai phdi tru,
cau, dia.

C4 bon loai cd cdu dua phoi trén phlt hgp véi mdy ty dong mot truc vi sau khi dua
phdi xong, n6 1ui ra khéi viing gia cong clia truc chinh. tuy nhién ning suat khdong cao, chi
dat khodng 60 chi€c/phiit.

Co c4u dua phodi quay tron (hinh 3-27€, g) ¢6 ning sudt cao phlt hgp véi cdc loai
mdy nhiéu truc chinh.

Khi cin phai thay ddi huéng ctia phoi thi ta diing cd cdu vira tinh ti€n vira quay
(hinh 3-27h), c6 thé ddi hudng phoi mot géc 90° hozdc 180°.

Trong nhiéu trudng hop ta si dung ddu Rovonve gin dung cu cit d€ dua phoi
(hinh3-27i), lic nay phoi duge ddi hudng 180° so véi vi tri mang din.

3.5.3 Co cau ddy phdi

Co ciu ddy phdi c6 2 dang: dang ddy phoi tif co cdu dua phdi vao truc chinh, va
dang ddy phoi di gia cong ra khdi truc chinh d€ chuyén sang cong doan gia cong tiép
theo.

Trén hinh 3-28a, b, ¢ 12 cdc cd cAu ddy phdi ra khdi truc chinh, co ciu a, ¢ ding luc
16 xo d€ ddy. Co cau b diing cin 8 tdc dong vao truc 6 di trudt trong 1ong truc chinh dé diy
phdi ra. Trong cdc co ciu trén, viéc ga dat chi tiét thudng st dung 6ng kep dan hdi c6 bod
phan dinh vi chiéu truc.

/

L““'i?é—ﬂmm

e NNV
n -

't'd-’/ ra + .
d)
. AV o |
Saosa i S HID S
a) e/
& \ +
2 €)
" ¥ - rlifrn
"-*-- .‘ o '\\\:\.\.\"\‘E%
b) 2 2)
E Vit gl 'l
PSRN RN
r_‘-;j‘ ; l\
Phoi

Hinh 3.28 Co ciu d4y phoi
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Trén hinh 3-28d, e, g 1a cdc co cAu ddy phodi vao. Loai d, e st dung luc 10 xo thong
qua mot cd cdu ép do vay hanh trinh ddy khong chinh x4c, né dudc st dung khi chdu kep
c6 dinh vi chiéu truc. Loai g chuyén dong tinh ti€n citng, hanh trinh chinh xdc do vay sif
dung khi chdu kep khong dinh vi chiéu truc.

3.5.4 Co cau thay d6i huéng phéi.

Trong qud trinh cAp phdi ¢ ldc cdn phii thay d8i hudng phdi di mot gée 90° hoidc
180° @€ thuc hién viéc gia cong ti€p theo. Pic biét 1a chuyén tir cong doan gia cong ndy
sang cong doan gia cong khic hoic tir chd van chuyén t6i viing gia cong. Cdc cd ciu trén
hinh 3.29 s€ thuc hi€n nhi€m vu néi trén.

Q
e

b
a) ) %
Hinh 3.29 Cd c4u thay d6i huéng phdi

Hinh 3.29a 12 c¢d ciu d8i hudng 180° chi ti&t ngla thanh sap. Hinh 3.29b 13 cd cdu
d6i hudng 90° chi ti€t chuyén dong lin thanh chuyén dong trugt.

Trang sau trinh bay mot vai hé thdng cAp phdi tu dong.

BAI TAP CHUONG 3

Thi€'t k€ hé thong cAp phoi tw dong cho cic loai mdy cong cu sau :
- M4y tién c4p phdi doc, kep phdi bing mam cip

- M4y khoan ty dong céc chi tiét dang bac va dang tim mdng

- M4y dap 16 dinh hinh

- M4y mai phing lién tuc

- Mdy mai c6 tdm dn dao ngang

- V..V,

-05-
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Hinh 3.30 Hé thdng cap phoi tu dong cho mdy mai vo
tam chay dao doc
1-Béng tdi doc ; 2-Phdi ; 3-Phéu cap phoi ; 4- Mdy mai

vo tAm ; 5-Hop gidm tdc ; 6-Pittdng ddy phoi
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Hinh 3.31 H¢ thong c4p phoi ty ddong cho mdy mai vo tdm
chay dao ngang
1-Phéu cap phoi ; 2-Ruld van chuyén phdi ; 3-Pong cd quay

ruld ; 4-Thiing dung sdn phim ; 5-Phdi ; 6-Pdng cd chay doc
; 7-Pittong kep phoi ; 8-Pittdng nang phdi ; 9-Mdy mai vo
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Chuong 4

KIEM TRA TU PONG
4.1 Khdi quat vé ki€m tra va do lutng ty dong
4.1.1 Vi tri va tdc dung cia kiém tra, do ludng trong san xuat

Kiém tra ty dong 12 mot linh vuc quan trong clia ty dong héa san xuit. Chiic ning
clia n6 1a thu thip va xi¥ 1y thong tin vé trang thdi cdc thi€t bi, vé ti€n trinh clia cdc quy
trinh cong nghé. N&u khong cé nhitng thong tin d6 thi khong thé thuc hién dudc bat ky
mot su di€u khién ndo. Viéc ki€m tra nhu vy cidn c¢6 & moi giai doan clia qué trinh sdn
xuat, tif khau nhan nguyén liéu t&i khadu phian phdi sdn pham. Chat lugng clia sin phim
phu thudc ra't nhiéu vao phuong phap kiém tra.

Mot s6 linh virc ma ki€m tra ty dong phdi ddm nhan :

- Kiém tra phoi trudc khi gia cong .

- Kiém tra tinh trang thiét bi khi khé&i dong may (boi tron, che chin, muc dién 4p).
- Kiém tra an toan trong khi gia cong.

- Kiém tra chi't lugng sdn phadm trong va sau khi gia cong.

Lich st phat tri€n sdn xuat cho thdy ring: trong khi td chifc cic hé thong sdn xuit,
khong nhitng phdi gidi 'quyét cdc van dé vé trang thi€t bi va ky thuit gia cong ma con
phdi dong thdi gidi quyét cdc van dé vé trang thi€t bi va k¥ thuat do ludng, ki€m tra tuong
xtrng. San xuat cing phat tri€n thi hai mit d6 cang thé hién mdi quan hé hitu co v6i nhau.

M&i quan hé trén thé hién & hai mit : chat lugng va ning sud't. RS rang chat lugng
san phaAm phu thudc vao dd chinh xdc khi ki€m tra, con ning sui't cia qud trinh sdn xuat
lai phu thudc vao toc d6 ki€m tra.

Nguyén cong ki€m tra chi't lugng clia chi ti€t chi€m mot ti 1& 16n trong qua trinh
cong nghé. Trong mot sd linh vuc sdn xuat, nguyén cong ki€m tra chi€m khodng tir
25+50% thdi gian ctia chu ki cong nghé (thdi gian thuc hién qda trinh c6ng nghé ). Vi du
trong cong nghiép ché€ tao vong bi, thdi gian thuc hién cdc nguyén cong ki€m tra chi€m
khodng 25% +30% thdi gian thuc hién toan bo qui trinh cong nghé. Hodc mot chi€c mdy
cong cu ty dong ché tao ra cdac buldong ching han. P€ sdn xuit ra mot chi€c bulong can
khodng 3 gidy, nhung d€ ki€m tra n6 bing vong ren, tiic 1a biing tay thi phdi mat 30 gidy.
Nhu vy d€ ki€m tra 100% sdn phdm ctia mot chi€c mdy trén can c¢6 10 cong nhin. Vi thé
viéc kiém tra hang loat sdn pham gia cong trén cdc mdy ty dong phai dugc ty dong héa.

Trong nhifng trudng hgp, dai lugng do can theo ddi thay ddi rat nhanh hoic khi can
d6 chinh xdc dic biét, thi phuong phéap tha cong trd nén vo hiéu.

Céc hé thong ki€m tra tu dong khong chi gidi quyét van dé ning sudt, bdo ddm dd
chinh xdc nghiém thu sdn phim ma con c6 tac dung tich cuc tdi qua trinh gia cong. Vdi do
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chinh xdc cao, tdc dd phan ng nhanh, thi€t bi kiém tra ty dong c6 thé dua tin hiéu clia két
qua gia cong tdc dung nguoc trd lai mdy gia cong, bdo ddm khong xuit hién phé& pham.

Nhu vy nguyén cong ki€m tra c6 dnh hudng ra't 16n d&€n ning sui't va chat lugng
ctia san pham. Thi€u ty ddng hdéa qud trinh ki€m tra khong thé thanh lap dugc day chuyén
tu dong, phan xudng tu ddng va nha mdy tu dong vdi chu ky hoat ddng hoan toan ty dong.

Kié€m tra kich thuSc cdc chi ti€t 13 mdt trong nhitng hinh thitc kiém tra tu dong don
gidn nhat, nhung rit quan trong, dic biét 1 trong nganh cd khi. Pay I1a ndi dung thudc
pham vi nghién ctu clia chuong nay.

4.1.2 Cac phuong phap cam nhan kich thuée tu dong
1- Cdm nhan kich thudc ngoai

WY
;
\\EEE\\

a)

I\

[ S -

g

Hinh 4.1 Cédc phuong phdap cdm nhan kich thuéc ngoai

B6 phan cdm nhan kich thudc clia cdc thi€t bi ki€m tra ty dong khic vdi bd phan
cdm nhan kich thudc clia cdc phuong tién do biing tay & chd 1a: né phdi chuyén dich tu
dong, khong c6 sy tham gia clia ban tay con ngudi. Vi vy bo phan ndy phai dugc thiét k&
sau cho c6 tinh ty lya cao, dé dang ti€p xidc véi bé mit chi ti€t. Hinh 4.1 13 cdc phuong
phdp cdm nhén dudng kinh ngoai.

S dung calip cdn nhu hinh 4.1a; hoic calip ham mdt dau lot hinh4.1b; calip ham
hai dau lot, khong lot v& mot phia nhu hinh 4.1c ; cdc loai calip nay khi dung d€ do tu
dong phai st dung khép quay ty lya d€ dé dang dua vao chi ti€t. Ta c6 thé st dung co ciu
do ti€p xiic bdi mot dudng nhu hinh 4.1d; hoic ti€p xtc mot diém nhu hinh 4.1e. Thuin 1gi
hon c6 thé dung khéi V; khi kich thudc d thay ddi, dudng sinh ciia hinh tru sé cao hoic
thap, hinh 4.1g. Hinh 4.1h chi rd cdch do dudng kinh v6i mitc do tv lya cao dé dang cho
qué trinh ty dong héa; calip ham ty lya dugc tao ra bdi d€ 4, ham ciéng 3 va 10 xo 6; thanh
2 ¢6 nhiém vu d4y chi ti€t vao calip, ddu do 5 s& 1am déng m& cdc cip ti€p di€m khi kich
thudc chi ti€t thay d6i. Khi do dudng kinh ciing c¢6 thé diing 2 thanh kep nhu hinh 4.1i hoic
dung thanh 1ic nhu hinh 4.1k. Cdc phuong phdp nay rat phi hgp véi viéc phan loai kich
thu6c thanh hai nhém ph& phdm va thanh phim trong cic mdy do ty dong.
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Khi cdm nhan kich thuéc dai, cao, rong cdc phuong tién ciing tuong tu nhu doi véi
dudng kinh ngoai.

2- Cam nhan dudng kinh 16

2
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Hinh 4.2 C4c phuong phdp cdm nhan dudng kinh 16

Doi véi dudng kinh 16, dung calip tru (hinh 4.2a, b) hoic calip con (hinh 4.2c) hoic
dung hai thanh ngam nhu hinh e.

Calip tu Iyra diing ba vién bi (hinh 4.2d), khi kich thuSc thay d6i cdc vién bi s& ép
va0 mit con, va cdc tiép diém 2 s& dugc déng, md.

Hinh 4.2e chi ra cdch do 16 diing hai diém ti€p xtic va hai ti€p di€m dién.

Trén so db hinh 4.2g 12 cdch do 15 diing 10 xo 14 dan hoi: chdt tru 1 ¢6 hai 16 vudng
géc nhau, trong 16 ¢6 mi€ng bich 3 gin vao 10 xo 14 4. Miéng bich 3 ¢c6 mot dau chia ra
ngoai 16 d€ ti€p xic v6i bé mit 18. Sy di chuyén ctia mi€ng 3 phu thudc vao kich thudc 16
can do. Thanh 2 s& nhan sy dich chuyén dé va tic dung 1én cong tic 5.

Ngoai cdc phuong phdp cdm nhan ti€p xic vdi dbi tugng nhu di néu, con ¢ cdc
phuong phdp cdm nhan khong ti€p xiic nhu : dung khi nén, ding cim ¢ng, dung tia ...

4.1.3 Phan loai céc thi€t bi ki€m tra ty dong

Dua theo miic do tu dong hdéa ngudi ta chia cdc thiét bi ki€m tra ra cic loai sau
day:
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- Thi€t bi ki€m tra biing tay.

- Thiét bi ki€m tra cd khi.

- Thi€'t bi ki€m tra ban ty dong.
- Thi€t bi ki€m tra ty dong.

Khi st dung thiét bi (d6 g4) kiém tra bing tay thi ngudi cong nhan (ngirdi ki€m
tra) thuc hién tit ca cdc thao tdc can thi€t déu bing tay nhu : g4 va thao tdc chi ti€t trén db
g4, x&p dit cdc chi ti€t thanh phdm va phé& phdm vio chd riéng biét. Qué trinh ddnh gia
chat lugng cda chi ti€t (hay sdn phdm) dudc thuc hién bing mit thudng hoic chi s§ cia
cdc dung cu do.

D&i véi thiét bi ki€m tra ban tu ddng thi mot s6 thao tidc nhu : g4, thio chi ti€t hoic
doi khi cd phan loai chi ti€t dugc thuc hién bing tay, con lai tit cd cdc cong viéc khic déu
dugc thue hién tu dong. O cdc thiét bi kiém tra tw dong héa thi ta't cd cdc qué trinh kiém
tra déu dugc ty dong hoa.

Dua theo phudng phép tdc dong d&€n qud trinh gia cong chi ti€t thi cac thi€t bi ki€m
tra dugc chia ra hai loai sau day:

- Kiém tra thu dong.
- Kiém tra chii dong (kiém tra tichcuc)

Dung cdc thi€t bi ki€m tra thu ddong d€ xdc dinh cdc kich thudc clia chi ti€t, phan
loai cdc chi ti€t ra thanh cdc chinh pham va ph& pham, x4c dinh cic ph&€ pham c6 thé sita
chita hoic khong thé stra chitadugc, phin loai chi ti€t ra thanh titng nhom theo kich thuéc.

Phuong phdp ki€m tra hoan chinh hon 1a ki€m tra tich cuc. Dua vao két qui do
ludng, thi€t bi ki€m tra ty dong c6 thé diéu chinh lai mdy, diéu chinh lai quy trinh cong
nghé, hoic ditng may néu cé chi ti€t nao d6 sai quy cach. Trong mot sé hé thong ki€m tra
tu dong, c6 thé phat ra tin hiéu bdo dong biing Am thanh (coi) hoic dnh sdng (d&n) khi quy
trinh cong nghé bi vi pham. Phuong phap ki€m tra tich cuc 1am gidm s6 lugng phé€ phdm
t6i mitc thAp nhat, thyc t& sdn xuit da chitng minh diéu dé.

Khi thuc hién ki€m tra tich cuc thi khdong cin dirng mdy va nhu vay thdi gian ki€m
tra tring vdi thdi gian mdy (thdi gian gia cong ). Vi qud trinh ki€m tra kich thu6c dugc
thuc hién tryc ti€p trong qua trinh gia cong, cho nén cic thi€t bi ki€m tra tich cuc cho phép
diéu khién dudc qud trinh cdng nghé nhim didm bao dugc dd chinh xdc theo yéu cau. Piéu
nay c6 thé dat dudc nhd co cdu phan hdi ngugc tdc dong 1én cd cAu chdp hianh clia may dé
ngin ngira ph&€ phadm. Cic thi€t bi kiém tra ndy chinh 12 cdc thi€t bi tu dong.

Pai dién cho ki€m tra thu dong 1a mdy chon ty dong.

Pai dién cho ki€m tra tich cyc 1a hé thdng ki€m tra trong khi gia cong c¢é tham gia
diéu chinh kich thudc hay ch& dd cit. Tuy nhién ki€m tra trong khi gia cong c6 thé chi
nhim muc dich chi thi d€ ngudi thg diéu chinh mdy.

Sau ddy chiing ta s& 1an lugt tim hiéu hai loai thiét bi ké trén.
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4.2 Thiét bi phan loai ty dong (may chon)
4.2.1 Nhiém vu va ciu tao tdng quat

M4y chon ty dong c6 nhiém vu theo ddi kich thudc clia chi ti€t da gia cong va
phan loai ching thang cic nhém:

- Chia thanh hai nhém:" ph& phd&m" va " thanh phdm".

- Chia thanh ba nhém: " ph& phdm +" tifc 1a ph& phdm sita dugc ; "phé pham -" tifc
12 ph& pham khong stta dudc ; va thanh phdm.

z . 2 [N A . ~ ~ N A . N ~ * A
- C6 loai mdy ngoai viéc loai phé phdm ra con phan chia thanh pham ra nhi€u
nhom dé tién cho viéc ldp rdp.

Mic di cdc thi€t bi ki€m tra tich cyc phdt trién rit manh nhung mdy tu dong phin
loai vAn giif vai trd nhdt dinh trong sdn xudt. Pic biét 12 nhitng sdn phdm lip chon theo
nhém. Mdy chon ty dong thich hgp véi cdc chi ti€t nhd, vira, hinh ding don gidn nhu : bi
cdu, chdt tru, chdt cdn, bac, vong bi, tAim cin.v.v. Mdy chon tu dong'¢an thi€t khi phai
ki€m tra 100% sidn phaim.

CAu tao tdng quat clia mdt may chon, ngodi cic b phan co ban nhu : cdm bi€n, co
c&u trung gian (con goi 1a mach do), co'¢cdu chap hanh nhu di gidi thiéu & chuong I1. Mdy
chon ty dong con c6 cd cadu cdp phodi, co cadu gd dit chi tiét d€ do, cd cadu van chuyén, co
ciu quay chi ti€t, cd cAu nhd tin hiéu va cdc thiing chita sin phdm sau khi phin loai xong.

4.2.2 Gigi thi¢u mot s may chon ty dong

Nhu di néi & trén mady chon ty dong thich hgp cho cdc chi ti€t nhd, vira, don gidn.
Sau day gidi thiéu vai loai may chon ki€u co-dién d€ phan loai chdt tru va bac.

1- M4y chon ty dong dudng kinh 16 ctia bac ki€u ti€p xtic dién-khi nén.

Hinh 4.3 12 so d phing clia mdy chon vad mach dién diéu khién. Loai mdy nay
ding dé€ ki€m tra dudng kinh 16 bac 16t va chia thanh 5 nhém kich thudc khac nhau.
Nguyén 1y 1am viéc clla mdy: dai 4, trén d6 c6 gin cdc chot 3 dude puly 2 din dong dé
x40 tron va ti€n hanh thu hoach nhitng chi ti€t ding huéng sau dé chi tiét dudc d6 vio
méang 6 va chd & dia 7. Pia nay sé& gidn doan dua chi ti€t d&n vi tri do ki€ém. Banh c6c 17
gin dong truc v6i dia 7 hoat dong nhd cam 18 va 10 xo xodn. Cam 16 ¢6 nhiém vu déng
ti€p di€m 1-k d€ nam cham 11 ddy dau do 10 vao vi tri do, sau d6 nha ra d€ trd diu do vé
ddng thdi dong ti€p di€m 3-k d€ nam chadm 15 hiit ndp 23 md ra cho chi tiét lin vao thiing
chira.

Viéc d6ng, m§ cac nidp cdc thuing chita sé dudc diéu khi€n biing cdm bién khi nén -
dién ti€p xitc 24. Khi dau do 10 di vao 15 chi tiét n€u mang di dong clia cdm bi&€n khong
ti€p xiic v6i cdc ti€p diém nao ca thi cdc cira I, II, III, IV déu déng, chi ti€t s& rdi vao
thing V. Khi d6ng ti€p di€m B thi d&én D, 1am viéc, role P; hiit, tiép diém 2-P, d6ng, nam
chim N, hit nip thuing Il mé ra d€ chi ti€t rdi vao. Khi déng ti€p di€m A (kich thudc 16n
nhi't), d&n D, thong, role P, hit d6ng ti€p di€m 2-P;, nam chdm N hiit s& md clra thung I
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dé chi ti€t roi vao. Lic nay ti€p diém B ciing déng nhung do 1-P; md& nén dén D, khong
thong nén role P, khong 1am viéc, N, khong hit. Tuong tu cdc ti€p diém C, D ciing 14n
lugt d6ng né&u kich thude 16 nhd dan.

R
N
™
N
N
N
\
N
N
\
N
N =] S
i \ =] 57
! R | +
o N
i "\s
E =¥
")T ol "~\~ — N
¥ \
o —<p N
Z <
(B7=1
'/___J\,.vﬁ__.

11

L

10
_,

2 3 4 5 6 7 8 9

1

Hinh 4.3 M4y chon ty dong dudng kinh 16 bac
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2- M4y chon ty dong dudng kinh truc ki€u cd - quang dién

SALLL SIS ////fffffJ
\11 \10

P1
Pt

N1
I
7777777,
12

EL VAR S A A A A A AW A

B ™™™

Hinh 4.4 M4y chon ty dong kich thuéc ngoai clia chdt tru
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M4y gdm bd phin cung cap "phdi" (1, 2, 3, 4), bd phan dua "phoi" 19 1am viéc nhd
cam 18; bo phan ddy phdi 17 1am viéc nhd cam 14. Cam K cé nhiém vu déng md ti€p
di€m 1-K, dua dién vio nam chim 6 d€ niang ha diu do ciing cdm bién 5.

C4m bi&n 1am viéc theo nguyén tic sau: Ngudn sdng S qua kinh hoi tu Q, xuyén
qua khe chin V, chi€u vao guong G1, phdn xa 1én cdc guong G2, G3 rdi méi chi€u vao
mdt trong cdc dién trd nhay quang F (hoic t€ bao quang dién). Kich thudc d clia chi tiét 8
thay d6i, thong qua cin ldc, guong G1 thay ddi vi tri s& 1am 1éch tia sdng tdi cdc dién trd
nhay quang F. N€u tia sdng chi€u vao F1, dong dién sé& thong va role P1 tdc dong, ti€p
di€m 1-P1 d6ng, nam cham N1 hiit, ctra thiing I md, chi ti€t s& dudc thanh 17 ddy roi vio
dé6. Ct nhu vay, tia sdng chi€u vado dién trd nhay quang nao thi clta thiing tuong Gng sé
md; nhu vay chi ti€t dude phan thanh 5 nhém. Khi kich thu6c qud nhd, tia sdng chi€u ra
ngoai F, thi chi ti€t s& rdi vao thiing 5 (chta ph& pham). Hinh 4.4 13 sd dd mdy chon néu
trén.

3- M4y chon ty dong dudng kinh truc dung cam bié€n ti€p can (hinh 4.6)

Nguyénly :

Chi tiét tir phéu dudc din t6i mang, khi mot chi ti€t cham cong tic hanh trinh S, rd
le K s& déng ti€p diém K dwa dién vao cudon Y, piston A diy phdi lin qua viing cdm nhin
cda hai cdm bi€n B1 va B2 (hinh 4.6a,b,c). C6 mdt trong ba tinh hudng xy ra :

Mot 1a : néu chi'ti€t thudc loai nhé khdng ¢6 cdm bi€n nao nhan dugc (goi 1a ngoai
ving cdm ng) thi chi ti€t d6 s& roi vao thung so 1L

Hai 12 : néu chi ti€t thudc loai trung binh, cdm bi€n B1 sé& phat hién ra, dong qua
role K1 lam déng ti€p di€m K1, cudn Y1 c6 dién sé& diéu khién Piston B md ctra thing I,
chi ti&t s& roi vao dé.

Ba 1a: n€u chi ti€t thudc loai 16n, cdm bi€n B2 s& ph4t hién ra, dong qua role K2
lam déng ti€p di€m K2, cudén Y2 cé dién sé diéu khi€n Piston C md ctra thung II, chi tiét
s€ roi vao do.

Nhu vdy sdn phdm di dudc phan thanh ba nhém nhd thi€t bi phan loai trén. Mach
dién diéu khién trén hinh 4.6¢) c6 thé b§ sung thém dén bdo hoic cong tic khdi dong. Hai
nit ON, OFF dung déng m& mach dién cho hé thdng.

Chay: - Cacrole K; va K; ¢6 thé€ 1a role thdi gian

- Khi gdn cdm bié€n, n€u 1a cdm bién ti€p cin dién tr phdi chi y dén
khodng cdch cdm nhin, chd ¥ d&€n sai léch giita cdc nhém can phan loai.

Hinh 4.5 SJ do bd tri cdm bién

a -khodng cam nhén ctia cam 8D B2| [B1 + a
bién J i

0D — dung sai phan nhém _@
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Chi tiét
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Hinh 4.6 M4y chon ty dong dudng kinh truc ding cdm bién ti€p cin
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4.2.3 Pi¢u chinh va xic dinh sai so ctia may chon
1- Piéu chinh:

Piéu chinh may chon & day 1 diéu chinh diu do va vi tri cac ti€p di€m sao cho tuong
tng v6i cac thu6c mau (hodc chi ti€t mau). SO luong cdc thuSc miu do s6 nhém chi ti€t quyét
dinh. Mi nhém c¢6 hai kich thuéc gigi han.

Diéu chinh c6 thé 13 diéu chinh tinh hoac diéu chinh dong:

- Piéu chinh tinh 12 bit budc va dugc ti€n hanh lic may khong lam viéc. ding cin
mau, chi ti€t miu dé diéu chinh khodng cich giita cac ddu do, giita cic t€ bao quang dién
hoic diéu chinh céc ti€p diém dién. Nhiéu khi cam bi€n dugc diéu chinh xong méi lip vio
may.

- Piéu chinh ddng dugc ti€n hanh trong trang thai lam viéc clia may. Cich nay ti€n
hanh nhu sau: ding chi ti€t miu dua vao mdy d€ may chon nhiéu 14n xem cic vi tri mdy cin
diéu chinh da chinh xdc chua. X4dc dinh s6 1an chon nhim va ti€n hanh diéu chinh vé mot
phia nao dé.

Nhin chung viéc diéu chinh mdy chon hoan toin do nha thi€t k&, ché tao thuc hién va
vi€t thanh tailiéu kém theo mdy dé can thi€t ngudi st dung c6 thé€ diéu chinh lai.

2- X4c dinh sai s cia may chon.

Sai s8 ctia may chon do nhiéu y&u t6 gy nén. Trong d6 ddng k& nhi't 13 sai s& cha bd
phan do, thit d€n 12 cac sai s0 vé dinh vi, sai s& clia cac nhan t& tdc dong.v.v. Vi vay viéc tinh
to4n cac sai s6 don 1& rdi tdng hop lai khong thé chinh xac bing khdo sat thuc t€ ciia k&t qua
chia nhém. Khéo sat nén ti€n hanh v6i tirng gidi han chia nhém. Dui day trinh bay hai
phuong phdp khéo sat:

e Phuong phap khdo sat xdc sui't chia nhém sai

Gia thuy&t c6 mot loat chi ti€t mau, 3G
kich thudc clia né phan bd déu trong mot
mién ndo diy. Mién 4y dudc vach ra bdi hai
tri & gidi han trai va phdi nhu hinh 4.7. Sau
khi dit hai gi6i han a4y vao mdy, ta cho nh6m
mau qua né chon. K&t qua chon c¢6 thé la:
mot s6 mAu bi chon 1Am sang nhém hai bén. S\mm X \
Nguyén nhin cha k&t qua nay la do may g
chon ¢6 phan tin kich thugc. N€u bi€t dugc
xdc sudt chon 1Am P thi c6 thé tinh dugc o. B A
Nhu ta d3 bi€t o [a chi tidu s6 motcliasaisd. — Trdij- -
- Xét chi ti€t mAu nim cich gidi han trai mot Hinh 4.7 Mién phan b xac suit
khodng x. Do ton tai 6 nén chi ti€t mAunay

A
\
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c6 kha ning chon 1am sang nhém trdi v6i xdc suat S, ta ¢6

S = !

1 X
X—E-(D(Z)—E-(D(;)

Trong d6 ® la ham s& Laplass.

D3&i v6i ca nhém mau, xac sudt bi chon 1dm sang nhém trdi 4
A
1 x . dx
P=[l =N
o 2
Trong d6: A 1a dung sai cia nhém mau

Tiép tuc khai trién phép tinh, ta cé:

A 202 1_ o _ 7%
P= [_—cp( )]A \/_Jije dx =2~ ) \/Z'A(l e )

A2

Khi A >3c thi ¢(é)z% va e 20" << 1. Vivay
(o2

(02 O
~0,4—
V27 A A

Ta dugc :

= 27 .P.A = 2,5P.A

Biét dung sai ctia nhém miu A, ti€n hanh thi nghiém nhiéu 1an d€ x4c dinh P va thay
vao cong thuc ta s€ tinh dudc ¢

Nhan xét: phuong phdp tim xdc sudt chon 1am & trén chi c6 y nghia trong viéc khdo
sat sai s6 mdy chon, dic biét la xac dinh chi tiéu dd chinh xdc o, chuwa xac dinh dudc sai s
dieu chinh Ax. Sau day trinh bay mdt phuong phap khac nhim x4c dinh Ax

e Phuong phap xic dinh sai s6 ctia may chon biing hai chi ti€t miu

Chon 14y hai chi ti€t mAu c6 kich thu6c 1a x; va x, nim & gan gidi han chia nhém x,
(hinh 4.8). Vi chi 1a hai miu nén x; va x, dudc x4c dinh ra't chinh xdc vé kich thudc, vé hinh

ddng hinh hoc. Pua hai chi ti€t qua may chon m; va m; lan, gia thi€t ching dugc chon sang
nhém I v6i s6 1an twong Gng 12 n; va n, . Ta c6 xdc sud't chon 1a

P1_1_— Xy Z Xy oMy
2 o} m,
PZ:I—— Xy — Xy 1,
2 o m ,

108

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

X = Xy zG(l—— nl).
2 m,”

1

Dua vao bang ham s& Laplass c6 thé tra dugc:
Trong d6 G la ham ngugc ciia ham Laplass @.

Khit x trong hai cong thitc trén ta tim dugc:

Xy~ X
o= 1 n 1 n
G- 2= G-
2 m, 2 m,
Khir o trong hai cong thic trén ta tim dugc:
1 =n 1 n
x,.G(—— —2)—-x,.G(—— 1)
2 ) 2 m,
o = 1 n 1 n
G(—— 2> -G(——- L
2 m, 2 my

Pem so sanh x¢ nay vdi gi6i han chia

nhém X, cin dit vio mdy chon, s& tim dugc
: AN 3 A 2 I II
sai sO diéu chinh:
AX =Xp -Xo P,

Nhan xét: phuong phdp nay ton it chi
ti€t mau, c6 thé chon dudc x; va x, véi sai s6
hinh dang that bé. Hon nita c6 thé tim dugc cd X1 | X0 X2
o vd AX bing mot lan thi nghiém. Tuy nhién, P,

s0 chi ti€t it thi 8 lan thit nghi¢m phdi dG 16n  Hinh 4.8 Mién phan bd cda hai chi i€t thir
thi k&€t qua mdi 6n dinh. Thudng 1dy m; = m,
>> 250. Khi d6 coi P =~ n/m.

4.2.4 Tom tit ndi dung va trinh ty thi€t k& may chon

1- Phan tich nhi¢m vu thi€'t k& bao gom :

- Nim vitng pham vi kich thu6c, cac tham s§ cAn ki€m tra clia chi tiét.

- Ndm vitng dic diém hinh ddng, thd tf vu tién ctia cic tham s6 cAn kiém tra.
- Hi€u rd bién phéap gia cong va trinh d6 cong nghé.

- Muc dich cia viéc chia nh6m.

- SO lugng sdn xud't hang nim/gid.

P& quyét dinh c6 hay khong dung may chon, hoic ding may chon nhu th& nao?
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2- Lya chon phuong 4n may chon va trinh ty thi€t k&

- Tim hi€u cdc miy chon tuong tu.

- C6 thé chon thod trudc rdi chon tinh lai, nghia 12 chia thanh cdc nhém 16n, rdi lai chia
nhém 16n thanh nhi€u nhém nhd n€u s6 nhém qué nhiéu.

- Lwa chon so @6 dong sao cho nhd gon, don gidn, dé 14p dit.

- Thi€tk& k&t cau.

- Thi€t k& mach diéu khién sao cho an toan, chinh x4c, gidm bdt sai s6 dong hoc.

- Xdc dinh tinh kinh & clia mdy.

4.3 Ki€m tra tich cuc
4.3.1 Khainiém

Kiém tra tich cyc 13 qué trinh ki€m tra trong khi gia cong ma nhitng tin hi¢u thu dudc
tir b& mit chi ti€t s& duge he thong ki€m tra xi 1y, chuyén d6i va phat lénh diéu khién thi€t bi
gia cong. Muc dich chinh ctia ki€m tra tich cuc 12 ngan ngira phé& pham.

A Kich thuGc

a) SO dd mai
1-1a cdm
bién

2-1a bd xi&
ly, 3-laco
cau chap
hanh

b) Quan hé
KT va tgian

max

min

Hinh 4.9 So d6 di¢u chinh tr dong khi mai

Kiém tra tich cuc c6 ba mitc d6 khac nhau:
- Kiém tra trong khi gia cong va chi ra tinh trang kich thugc d€ ngudi thg truc t€p diéu
chinh m4dy.

- Tu dong diéu chinh kich thudc d€ ngan ngira ph€ phdm (hinh 4.9).

- Ty dong diéu chinh ch& do lam viéc clia thiét bi gia cong (hinh 4.10).
Hinh 4.10 So do ty dong diéu chinh ché& d6 1am
viéc clia thi€t bi gia cong.
1-C4m bi€n do; 2-Bo nhdé gia tri thuc; 3-Bo A/D
4-May tinh; 5-Mach diéu khién; 6-Cd cau chap
hanh; 7-Bo phan co khi
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1- Mifc dd duy tri kich thuée (hay con goi la diéu chinh ty dong).

3 mic dd nay, thi€t bi kiém tra kich thudc ngay trong qud trinh gia cong d€ phat
1énh diéu khién trén ban dao, hay u dd mai ti€n vao mot lugng d€ khir sai s6 hé thong
thay d6i do dd mon cia dung cu cit gdy ra. Nhu vay thiét bi ki€m tra lic nay lam viéc
gian doan, con thi€t bi cong nghé da dugc diéu khién ban dau. Thdi di€m va vi tri do ciing
c6 thé dit ngay sau gia cong, n€u viing gia cong c6 mdi trudng khong tdt Anh hudng t6i
thi€t bi do. So @6 nhu hinh 4.9a 13 hé thong ki€m tra kich thuéc d, bao gdm cdc bd phan:
3- cdm bi€n do; 4-mach do; 5-bo phan chap hanh.

Hinh 4.9b 14 so dd diéu chinh. Do sai sd hé thdng thay ddi (dao, @& mon) hoic cé
th€ c6 ¢4 sai s6 ngdu nhién. Mic du kich thuéc A dudc c6 dinh trong cd loat gia cong,
nhung kich thudc d cit ting din. Nhiém vu ctia hé thdng nay 1a duy tri khong cho kich
thudc vugt qua gidi han max, min.

2- Miic d9 diéu khién thié't bi gia cong

Hinh 4.10 13 so db ki€m tra tich cuc hién dai, tifc 12 hé thong kiém tra nay theo doi
kich thuSc chi ti€t va diéu khién lai qud trinh gia cong. Ngoai viéc duy tri kich thudc
khong cho vudt qud gidi han cho phép, hé thong con diéu khién ch& d6 cit got. Viéc diéu
khién ch& dd cit got ciing c6 hai mitc do6 khac nhau: Mic @6 thi nhat 1a diéu khién may
theo ché& dd cdt dinh sin bing chuong trinh; ¢chwong trinh nay c6 thé bing cdc cd cdu co -
dién hodc luu sdn trong mdy tinh, Mit¢ do thit hai 1a mdy tinh s& lwa chon ch& do cit t8i wu
theo mot bai todn cho trudc'da dugc cai vao may.

4.3.2 Mot s6 dang thi€t bi do tich cuc

¢)
Hinh 4.11 Thiét bi do khi mai tron trong
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1- Ki€m tra tich cuc khi mai tron trong

Kié€m tra tich cuc chi ti€t khi mai tron trong ciing dudc thuc hién bing hai phuong
phdp truc ti€p va gidn ti€p. V6i phuong phdp ki€m tra truc ti€p thi cdc tin hiéu dudc
truyén t6i co cAu chip hanh clia mdy khi ki€m tra tryc ti€p kich thudc 16 mai bing calip
citng hoic bing thi€t bi do ti€p xic hai di€ém (d6i khi biing thi€t bi do ti€p xtic mot di€m).
Véi phuong phdp ki€m tra gidn ti€p thi cdc tin hiéu dugc truyén t6i co cAu chdp hanh cla
may khi ki€m tra dudng kinh 18 bing vi tri cda d4 mai. Phuong phdp ki€m tra truc ti€p c6
wu diém hon so véi phuong phap ki€m tra gidn ti€p.

Hinh 4.11 14 sd @ ki€m tra tich cuc khi mai trong biing phuong phép truc tiép.

Khi ki€m tra bing calip citng (hinh 4.11a) calip bac 1 dudc dit tru6e chi ti€t gia
cong 2. Chi ti€t gia cong 2 dudc g4 trén mdy mai tron trong. Calip 1 dugc k&t ndi véi u sau
3 clia mdy mai va mdi hanh trinh chay dao khtt hdi clia ban mdy, calip ti€n lai gan 16 cin
ki€m tra. Khi dat kich thudc 15 theo yéu cdu thi calip lot vao 16 can kiém tra va qua bo
chuyén ddi d€ truyén tin hiéu t6i co cAu chdp hanh clia mdy. Calip bac c6 thé truyén Iénh
thay ddi tir lugng chay dao mai tho sang lugng chay dao mai tinh v Iénh dirng may. Kiém
tra tich cuc bing calip citng dugc ding rong rdi khi mai tron trong vi né k&t cAu don gidn
va dé st dung. thi€t bi nay con cho phép ki€m tra cdc bé mit gidn doan.

Hinh 4.11b 13 sd dd kiém tra tich cye khi'mai tron trong biing thi€t bi ti€p xtic mot
di€m. Khi mai, dudng kinh 16 clia chi ti€t 4 ting din, ddu do 5 vdi cdn 14 s& dich chuyén
1&n phia trén va lam quay tay don 13, do d6 cong tic 11 s& khong ti€p xtic cong tic 10 ma
ti€p xtic v6i cong tic 12. Lic nay tin hiéu dudc truyén tdi cd cdu chay dao clia may dé
thay d6i lugng chay dao hoic ngirng chay dao. Pong thdi cdc tin hiéu tuong ng ciing dugc
truyén t6i bang dnh sdng d€ bat sing cdc béng dén c6 cdc mau khdc nhau. C6 thé quan
sdt theo ddng ho so 8. Kim ddng hd so 8 dich chuyén dugc 12 nhd diu do ty vao cdn 7, cdn
7 lai dudc ty vao cdn 14 dé c6 dich chuyén. Luc do dudc tao ra nhd 10 xo 6.

Hinh 4.11c 12 sd dd kiém tra tich cyc khi mai trong biing thiét bi ti€p xiic hai diém.
Py 1a hé thong ki€m tra vé6i hai tay don. Cac dau do 19 va 21 khi mai sé& di ra xa khdi
tAm clia chi ti€t 20 va 1am quay cdc tay don 15 va 18.

Vi cdc tay don nay c6 chung di€ém ti€p xiic tai A, cho nén lugng dich chuyén cda
diém A (thudc tay don 15) s& 1a lugng dich chuyén tdng cong. Két qua 1a di€m B cia tay
don 15 ciing dich chuyén. Cdc cdnh tay don ctia 15 va 18 dugc chon sao cho lugng dich
chuyén ciia di€m B bing tdng cac lugng dich chuyén ciia cdc dau do 19 va 21, ¢6 nghia 1a
bing lugng thay ddi cia dudng kinh gia cong. Ludng dich chuyén clia diém B (thudc tay
don 15) dugc xdc dinh biing ddu do 17 hodc bing cim bié€n truyén tin hiéu cho cd ciu
chdp hanh clia mdy. Lo xo 16 c6 tdc dung tao ra lyc va giif cho cdc tay don 6n dinh tai
di€m A.

2- Kié€m tra tich cyc khi mai tron ngoai (kiém tra doi tiép)

P& 1dp ghép chinh xdc cdc thi€t bi hinh tru vdi nhau thi cdc kich thudc tru va 15
phédi c6 d6 chinh xdc rat cao (dung sai khdang 1+2um). Pdm bdo dd chinh x4c bing
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phuong phdp 1ip 14n hoan toan nhiéu khi khdng thuc hién dudc vi li do kinh t€&, con 4p
dung phuong phdp 1ip chon lai khong c6 hiéu qua khi sdn lugng san phim 16n.
P& nang cao dd chinh x4c 1dp ghép cdc chi ti€t hinh tru ngudi ta 4p dung phuong

A9

phap ki€m tra tich cuc khi “mai ddi ti€p”. Theo phudng phap nay thi mot trong hai chi tiét

1ip ghép (thudng 1a bac) dudc ché tao véi dung sai 16n, con chi tiét 1dp ghép khdc (truc)

dugc mai stra ty dong khi gia cong trén mdy mai.
Khi thyc hién phuong

phdp “gia cong ddi ti€p” thi

cin phai kiém tra hiéu kich _ O

thudc cin thi€t clia hai chi

ti€t 1ip ghép. N&éu ddm bdo

dugc diéu kién d6 thi khe hd

hoic d6 ddi cia moi ghép sé
n A =0
dat yéu cau. = |
Trén hinh 4.12 bac 2 0

dudc gia cong chinh xdc véi
duong kinh D, dugc ga trén

truc gd 1 & vi tri ki€m tra.
Trong truc ga 1 dudc ldp cdc
dau ra cla cdc 6ng khi nén
d€ tao thanh khe hd D, - A
(khe hé gifta cdc mit dau clia cdc dng khi nén va 16 clia bac 2). K&t cAu nhu vay cho phép
xdc dinh dudng kinh ctia bac nhg bd phan khi nén 3.

Hinh 4.12 Thi€t bi do khi mai tron ngoai doi ti€p

Khi kich thu6c thuc hién clia bac dude x4c dinh tir khoi 3, tin hiéu dudc phatra dé
dat hiéu kich thudc cAn thi€t cia bac 2 va truc 5. Hiéu kich thudc nay s& ddm bio khe hd
(hoic dd doi) khi Iip ghép. P& ddm bio khe hé (hoic dd doi) khong phu thudc vao dudng
kinh cta bac thi hiéu cdc dudng kinh D, - D, phai ludn ludn 1a dai lugng c6 dinh (D,:
dudng kinh 16 ctia bac; D, : dudng kinh truc).

Do cdc kich thudc bac khdc nhau, vi du, khi tdng kich thuéc D, (nghia 1a ting khe
hé D ,-A) thi tin hiéu dé gia cong truc s& dugc phat ra véi cling lugng ting cda khe hé s
trong thiét bi do khi nén clia vong cip do 4 va nhu vay c6 thé dat dugc dudng kinh D, clia
truc 5 16n hon. Gan diy ngudi ta con dung phuong phdp kiém tra tich cuc khi “gia cong

A9

doi ti€p” cdc moi ldp ghép ren va cdc mdi lip ghép khic.
3- Ki€m tra tich cy'c khi mai vé tam

Khi mai vo tim ngudi ta thudng dung thi€t bi ki€m tra tich cuc v6i hiéu chinh mdy
(hinh 4.13).

Céc chi ti€t 2 dugc gia cOng trén mdy mai vd tim theo phuong phdp dn dao doc.
Sau khi mai cdc chi ti€t dugc chuyén dén vi tri ki€m tra bing cim bién 1, kich thudc clia
cdc chi ti€t di sau s& ting din va gin bing gidi han trén cla dudng dung sai. Khi dat d&€n
kich thuSc hiéu chinh thi cdm bién 1 s& truyén tin hiéu — 1&nh t&i co cdu hiéu chinh (hinh
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4.11b), tai ddy nam chdm di€n 4 nhén tin hi€u va lam cho bdanh c6c 3 dich chuyén di mot
ring. Banh céc 3 dudc 1ip citng véi truc vit 5. Do d6, banh vit 6 s& quay di mdt géc va lam
xoay truc vit 7 dich chuyén u banh din 8 thé thyc hién lugng hiéu chinh.

1
R 747 co cay hidy chinh

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

1-Bo phén do luGng

2-C4c chi tiét duge mai

3-Béanh co6c

4-Nam chiam dién

5-Truc vit

6- Banh vit

7-Truc vit me

8-U bdanh din

4-Kiém tra tich cuc khi mai
phﬁng

Hinh 4.14 1a s¢ d6 ki€m tra tich
cuc khi mai phing véi cd cidu hiéu
chinh ty ddng may mai. Khi mai, cic

chi ti€t gia cong 8 di qua co cau do 7
va cham vao dau do clia cd cAu do nay.
Trong qua trinh mai, d4 mai 9 mon
nhanh, kich thuéc cta chi ti€t theo
chiéu cao sé ting dan va d&n khi biing
hodc 16n hon kich thuGe hi€u chinh thi
cd cAu do 7 phat tin hiéu — l1énh dé
diéu chinh m4y.

Tin hiéu di qua bd khuyéch dai
6 va dudc truyén dén dong co dién '
diéu chinh 5, qua hop gidm to6c 4 va  Hinh4.14 So d6 ki€m tra tich cuc khi mai phing

cdp banh rdng con 3, lam quay vit 2
clia ddu mai 1 dé€ tao ra mot lugng dich chuyén theo yéu ciu. Gia tri dich chuyén ctia diu
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mai dudc xdc dinh bing thdi gian quay ctia dong co dién dicu chinh 5 c¢6 gin role thdi
gian. Téc do dich chuyén ctia ddu mai c6 thé thay ddi trong khodng 0,05-0,2mm/phiit (nhd
diéu chinh cdc banh ring thay thé cia hop chay dao), do d6 n6 ddm bio dudc xung diéu

chinh cin thiét.

& o
Innd
. -
| 5
m
a
E a
(41 ]
o a
|“’J\/‘
b
pp O
-t
(41 ]
=1 ! a
by e
s \,@\ﬂ’

¥
|
‘|l||+ "'Illllni I
1] HEL I
"4
I
5 by
"4
AR ﬂgﬁ TR
ML f@
S TV K
A -
o [ VA o (N
i . i
sCL S od

i

-

+
A
U
O
F)
L
+
<
Y
M «
- N
e
T
e O
]
o)
O
©

Nguns may
al_tinh
Mal_th

3-p4-p1"

P

Hinh 4.15 Kiém tra tich cyc khi mai tron ngoai c6 di€u chinh ch& do cit
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o A , . N N N 2 VN A FA <
5-Kiém tra tich cuc khi mai tron ngoai c6 di€u chinh ché dd cat

Hinh 4.15 bi€u dién trinh ty gia cong va cdu tao mach dién bd phan ki€m tra trén
may mai tron ngoai khi gia cong dudng kinh d. Muc dich cong nghé nhu sau(hinh 4.15a):

Phdi mai c¢6 dudng kinh dy nim trong mién lugng du mai thd. Cic cip ti€p di€m
clia cdm bién dién ti€p xiic (hinh 4.15b) dugc diéu chinh sao cho: véi dy thi K-B, K-C déu
dong. Khi lugng du mai tho hét d = d; thi K-B md ra va c¢6 tin hiéu tir mai thd sang mai
tinh. Khi gia cong hét lugng du gia cong tinh d < d, thi K-C md ra, phat 1énh 1di dao. Mach
c6 bd tri role thsi gian kip dé thdo chi ti€t mai ra va 1dp phdoi mdi vao (role thdi gian Py).

Quad trinh hoat ddng ctia mach dugc mo ta nhu sau:

¢ Lic vira gd phoi 1én mdy, cdm bi€n chua vao vi tri do, truc do tut xudng, cip
ti€p diém (K-H) déng. Pong thdi u dd4 mai 1ui ra d& 1én cong tic hanh trinh K, cdng tic
K; ¢6 hai cip ti€p di€m; lic d6 K'; m3 nén nam chim Eo hét tic dung, u d4 ding lai
khong 1ui ti€p nita; K"; dong. Trang thai mach dién lic d6 dugc mo td nhu sau.

P4 hut:
Vi K déng vao H nén tranzito B3 thong = P, hit cham
(1-P4 ) dong—duy tri P4 khi u da ti€n 1én va K'Y, md
(2-P, ) dong—>den "phé& phaim" sdng ching té cdm bi€n chua vao
(3-P4 ) dong—P; hut
(4-P4 ) dong— Py hiit.

Pl hut:
(1-P; ) dong—tu duy tr1 P; hut (khi K-B dong, B, thong)
(2-P, ) dng—nam cham E; 1am viéc diéu khi€n van diu cho dao in tho.
(3-P; ) déng—>deén "mai tho" sdng—bdt diu mai tho
(4-P; ) md—deén "mai tinh " khong sdng mic du (3-P, ) dong
(5-P; ) mG —nam cham E; khong lam viéc mdc du (2-P, ) d6ng.

P2 hut:
(1-P, ) déng— tu duy tri P, (khi K-C déng, den D, thong)
(2-P, ) @ng— chuin bi cho E; 1am viéc khi P; nha.
(3-P, ) dong— chuin bi cho dén mai tinh sdng khi P; nha
(4-P, ) mG— P3; nha—(1-P3 ) nha.

¢ Khi cdm bié€n dudc ty dong dwa vao vi tri do, ti€p xtic 1én bé mit chi ti€t mai. Do
kich thudc d clia chi ti€t con 16n, nén cdc cip ti€p diém clia cdm bién nhu sau:

(K-H) mé ra— tranzito B3 khong thong; P, nha cham.

(K-B) déng—>tranzito By thong—P; ti€p tuc hit

(K-C) déng—>tranzito D, thong—P, ti€p tuc hiit

Viéc rdle P4, nhd chAm bdo ddm chic ring P; va P, ti€p tuc hiit qua mach(P;+1-P; )
vd (Ds+1-P, ) trudc khi (3-Ps ) vi (4-P, ) m8. Khi Py nhd (2-P; ) m§ den "ph& phim"
tit—>bdo hiéu cdm bi€n di vao vi tri.
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¢ Khi di hét lugng du gia cong tho, ti€p di€ém(K-B) md D, khong thong—P; nhi
din dén trang thdi sau:

P1 nhﬁ:
(1-P; ) mG—bdo ddm P, khong hit du K-B dong dong lai.
(2-P; ) md—E, hét tic dung—van diu in thd nging
(3-P; ) m§—den "mai thd" tit—két thic mai thd
(4-P; ) déng—>deén "mai tinh " sdng —bit dAu mai tinh
(5-P; ) dong — E, tdc dung—)diéu khién van ddu mai tinh lam viéc.
¢ Khi hét lugng du gia cdng tinh, cip (K-C) md— tranzito P, khong thong—P, nha
dan dé&n trang th4i:
Pz nhﬁ:
(1-P ) md— bdo ddm P, khong hit lai du cho K-C déng lai
(2-P, ) m3—E; hét tic dung— van diu #n tinh hét 1am viéc
(3-P, ) md—deén "mai tinh" tit— hé&t mai tinh
(4-P, ) @6ng— P3 hiit—(1-P5 ) hiit Eq hiit, diéu khién u d4 mai chay ra.
¢ U d4 mai Iui ra hét hanh trinh lai d& 1én cdng tit hanh trinh K; cdt mach cla
nam chdm Ey , u d4 mai dirng lai d@ng thoi K" dong chuin bi cho P4 hit, nhung P4 chi hut
khi ta dua cdm bi€n ra khéi ving do @€ (K-H) déng- tranzito D3 thong— thi P, m&i hiit.
Nhung P, hiit chAm dd thdi gian'd€ thdo chi ti€t va 1ip phdi méi 1én mdy trude khi chuyén
dong dn dao bit ddu= Qu4 trinh ti€p theo lip lai nhu trén.
Cha y: Khi di két thic hanh trinh, Eg bi u d4 mai m& mach K'; , nhung néu ta
khong thdo chi ti€t ra va cling khong dua cdm bién ra khdi chi ti€t—lic d6 K-H khong
déng nén P, khong hit—>den hiéu ngiing mdy van sdng.

4.3.3 Phan tich sai so ctia hé thong ki€m tra tich cyc.

Hé thong kiém tra tich cuc 12 mdt bo phan hitu co clia hé théng cong nghe gdm:
M4dy-Dao-Chi ti€t-Thi€t bi ki€m tra, nhim khong ché& qud trinh gia cdng sao cho khong c6
ph& phim hoic % ph& phim rat it. Nhu vay thi€t bi ki€m tra d6ng vai trd nhu' 13 "phan ti
diéu khién" qu4 trinh cong nghé. Vi viy ddnh gid sai s6 clia thi€t bi nay phai xem xét k&t
qua gia cong chi ti€t. Ngoai ra ta phin tich xem nhifng nguyén nhan nio c6 thé gy ra cic
sai s& cho hé thdng. Phan tich so bd sai sd chung do cdc sai s6 hgp thanh:

1- Sai s cuia thié't bi ki€m tra bao gdom:
- Sai sd tinh.

- Sai s& dong.

- Sai s& do mon dau do.

Sai s6 tinh va dong dudc hiéu 1 sai léch gifra kich thuGc thyc va kich thudc ma
thi€t bi ki€m tra chdp nhan va phan 4nh trong trang thdi tinh va trang thdi dong.
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Sai s& do diu do bi mon xay ra trong trudng hgp do ti€p xiic. PE loai bd sai s& nay
ta ding dau do khong ti€p xiic, hoic do khong lién tuc.

2- Sai s nhiét do:

Do trong lic gia cong bao gid cling chiu dnh hudng cia sai s6 do nhiét do, sai sO
nay dugc tinh nhu sau:
dd = d(o.Aty - 0. Atp)

Trong do:
8d: sai s6 cla kich thudc do nhiét do.
d: dudng kinh chi tiét.
o, : hé s6 dian nd dai cda chi tiét.
o : hé s6 din nd dai cia thi€t bi ki€m tra.( tiy theo vat liéu lam diu do).
Aty = (20° - t;): hiéu s6 giita nhiét do tiéu chudn va nhiét do chi tiét.
Aty = (200 - t): hiéu so giita nhiét do tiéu chudn va nhiét do thiét bi ki€m tra.

8d thudng rat 16n, c6 khi vugt qud dung sai clia chi ti€t. Vay phadi c¢6 bién phap
khic phuc sau:

- Piéu chinh cdm bién theo kich thuéc miu 1a d+ 8d chit khdng phai la "d", khi sai
s6 nhiét do hé thong 1a hing so.
- T8 chiic hé thdng bdi thudng sai s6 nhiét d6 dd.

T4c dung bdi thudng c6 thé hudng vao khau hinh thanh kich thu6c chi tiét, vi du
xich chay dao hodc hudng vao khau phdn dnh kich thudc.

Thuc chit cla hudng thit hai 1a 1am sao bo phian do khong phin 4nh sy ton tai clia
lugng bién thién kich thudc do nhiét dd ma chi phan dnh lugng bi€n thién kich thuéc do
k&t qua gia cOng cit got.

3- Sai 5§ chudn bao gém.

- Sai s6 diéu chinh.

- Sai 56 ctlia chi ti€t mau.

- Sai s& do chon chuén d& dit thiét bi kiém tra.

- Sai 56 do bi€n dang dan hdi cda cd hé thong M-G-D-K ...

P& nghién cttu k§ phan nay, chiing ta c6 thé tham khdo tai liéu k§ thuit do ludng
trong ché& tao may.

4.3.4 Piéu chinh va x4c dinh sai s6 clia h¢ thong ki€m tra trong khi gia cong.

Van dé chd yé&u clia viéc diéu chinh thi€t bi ki€m tra trong khi gia cong 1a quyét
dinh diém ngitng mdy. C6 diém ngiing mdy tic 12 c6 kich thuéc miu d€ diu chinh cdm
bi€n. Pi€m ngitng mdy chinh xdc phdi bdo ddm sao cho thiét bi ki€m tra trong khi gia
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cong khong ché& qué trinh gia cong cho k&t qua nim trong gidi han dung sai ché tao chi
tiét.

Viéc x4c dinh sai s& clia hé thong da dudc nghién citu k§ trong tai liéu "Cong nghé
ch€ tao mdy", chiing ta vain dung k&t qua d6 dé€ diéu chinh kich thuéc miu. Sai sd cda hé
thdng bao gom:

- Sai s& hé thong c6 dinh.
- Sai s& hé thong thay ddi.
-Sai s& ngiu nhién.

Viéc diéu chinh va xdc dinh sai s& ctia hé thdng ki€m tra tich cuc 4nh hudng dén
k&t qué gia cong vi vay phai tinh todn, phan tich tf mi d€ c6 k&t qua tot nhi't va phai duge
ki€m chitng ngay trong qu4 trinh gia cong.

4.3.5 May di€m chinh khi thi€t k& thi&t bi kiém tra tich cuc
1- Phan tich nhiém vu cia hé thong kiém tra

Trudc khi ti€n hanh thi€t k& hé thong ki€m tra tich cuc cAn nghién ctu chi tiét vé
qué trinh cong nghé, dic biét 12 nim vitng thi€t bi gia cong va muc tiéu cAn ki€m tra Ia
gi?. Kiém tra dé diéu khién thong sd nao?. Thiét bi ki€m tra tich cuc chi phdt huy tdc dung
khi thi€t bi cong nghé 1a hién dai, chinhxédc, cong nghé dn dinh, sai s& hinh dang hinh hoc
rat nhd, d€ thi€t bi ki€m tra chitheo ddi kich thudc ma thoi.

2- Lua chon phuong an

- Thu thap cdc tii liéu lién quan d€n may cit, lién quan d&€n hé thong ki€m tra tich
cuc da co.

- Lua chon phuong 4n do: ti€p xidc hay khong ti&p xic, diing loai cdm bi€n gi dé
phi hdp vdi phuong phidp do va do chinh xdc can diéu khién.

- Lwra chon mifc do tu dong héa: viéc dua diu do vaora 1a ty dong hay bing tay; do
lién tuc hay khong lién tuc; ning lugng van chuyén dau do 14y & dau...

- X4c dinh tinh van ning ctia hé thong ki€m tra: tifc 12 kh3 ning diéu chinh thich
ng véi cac loai kich thuée nao?. Kha niang thich ¢ng véi loai mat hang méi.

- X4c dinh diém dit trang bi do : dit trang bi do & chd nao d€ bdo ddm cdm bién it
bi 4nh huéng ciia dung dich tron ngudi trong khi 1am viéc, cdm bi€n c6 thé theo doi sudt
chiéu dai chi ti€t, cdm bi&n dé dudc ty dong hoa vio ra.

3- Tinh toan va thi€t k& cu thé

Khi tinh todn va thi€t k€ k&t cAu can bio ddm:

- P6 chinh xdc cin thiét cda thiét bi.

- P06 an toan cia thiét bi.

- St dung thuin tién, nhanh chéng va dé diéu chinh.
- Phu hgp v6i mdy cit.

- D& ch€ tao, gid thanh ré.
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4- Lap rap va van hanh thi

Thong qua qud trinh 13p rdp trén mdy, cho lam viéc tht, ki€m tra lai toan bo hé
thong va c6 thé phdi sita d6i thi€t k& vi c6 mot s& di€m khong thuin tién, khong hop 1y.

BAI TAP CHUONG 4

1- Tim hi€u cdc loai cdm bi€n do kich thudc khi gia cong bing cit got ?
2- Thi€t k& mot s6 mdy phan loai dang co khi, cd — dién d€ phan loai bi cu, chot
tru, tim phing... theo nhém kich thudc ?
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Chuong 5
HE THONG SAN XUAT TU PONG HOA

Tu dong héa qud trinh sdn xui't c6 nhiéu budc va mic dd khac nhau. Lic dau 1a tu
dong héa mot bd phian hay chuyén dong nao d6 clia mdy, sau dé 1a ty dong héa chu ky gia
cong d€ thanh may ban ty dong, k& d€n 1a ty dong héa cAp phdi dé bi€n mdy bdn tu dong
thanh mdy tv dong. Cao hon budc nita 1a sip x&p cdc mdy tw dong thanh mot hé thdng,
viéc van chuyén phoi liéu giita cdc mdy, viéc ki€m tra san phdm, viéc thai phoi...dugc tu
dong héa. Va nhu vay, hé thong sdn xuit tu dong ra doi. Hé thdng thi€t bi nay dudc diéu
khién tu dong va thdng nhat, c6 cd cdu bdo vé, hiéu chinh ty dong.

Heé thong sdn xuit ty dong phdi bdo ddm c6 ba dong van dong ty dong :
- Dong van dong vat chi't (Material).

- Dong van dong thong tin (Information).

- DOng van dong ning lugng (Energy).

Trong chuong nay gi6i thiéu hai loai hinh tv dong héa 1a: diy chuyén tu dong va
hé thong sdn xuit linh hoat gitp cho sinh vién.c6 ' mot tAm nhin bao quit, tir d6 c¢6 thé van
hanh, xtt 1y k§ thuat, bdo tri... cdc hé thdng nay.

5.1 Day chuyén san xui't tw dong héa

5.1.1 Khai niém

DAy chuyén sdn xuit ty dong hda c6 cdc dic di€m sau day:

- La mot hé thong thi€t bi d€ sdn xudt mot hay vai loai sdn phaAm nhit dinh véi sdn
lugng 16n.

- Hé thong thiét bi nay ty dong thuc hién cdc nhiém vu gia cong theo quy trinh
cong nghé di dinh, chi cAn ngudi theo ddi va kiém tra.

- Nguyén liéu hay ban thanh phdm 14an lugt d5i chd theo nhip sdn xudt tir vi tri gia
cong nay dén vi tri gia cong khic theo mot cd cAu chuyén dong nao d6 (nghia 1a kho thay
ddi nhip thdi gian va nhip khong gian).

Trén cdc day chuyén ty dong ngudi ta thudng gia cong cdc chi ti€t dang hop 16n va
cdc chi ti€t ¢6 hinh ddng phiic tap véi yéu ciu phdi gia cong qua nhiéu budc. Céc chi tiét
d6 1a: cdc vd dong cd 6td, mdy kéo, vé hop tdc do, vd hdp chay dao, vd mdy bom, nip
vong bi, truc khuyu, vé dong co dién, cdc loai banh ring din dong, gid dd, dong cd dién,
cdc loai dng ndi, cdc banh xich v..v. Phidn 16n cdc chi ti€t trén diy déu dugc ché tao trén
cdc day chuyén ty dong trong cic nha mdy ché tao 6td, may kéo, dong cd va cdc nha may
ch€ tao phu tling.

T4t cd cdc nguyén cong dugc thuc hién trén cdc mdy riéng 18 déu c6 thé thuc hién
trén cdc diy chuyén ty dong. Trong nhitng nim gin diy, ngudi ta di ché tao thém nhiéu
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day chuyén ty dong c6 thém nhitng mdy chudt mit phing va may cdn 18 cho mot chi tiét
nhA't dinh.

Theo lich st phat trién ty dong héa, cdc diy chuyén sdn xud't ty dong da cé trong
thuc t& 1a:

1- Day chuyén gdm cdc mdy van ning ci ti€n.
2- Day chuyén gom cdc mdy chuyén ding.

3- Dy chuyén gébm cdc mdy t& hgp.

4- Day chuyén gdm cdc mdy chuyén mon héa.
5- Day chuyén gom cic mdy NC, CNC

5.1.2 Co cau van chuyé&n phdi trén day chuyén

P& van chuyén loai phodi khdng quay lic gia cong, ngudi ta thudng dliing cdc c¢d cdu
sau:

- C0 c4u thanh tinh ti€n c6 chiu day.

- C0 c4u thanh tinh ti€n va quay c6 cdc chau kep va day.

- Cd cdu tay don c6 md kep niang ki€u khdp.

- C0 c4u ddy thiy luc.

- Bang tdi, xich tdi

P& van chuyén loai phoi quay lic gia cdng nhu dang truc, ngudi ta thudng diing:

- Biing t3i hoic xich tdi c6 khi 1a mdng tdi, d&n vi tri gia cong sé& c6 cdc co cau day
hoic quay tron ( ki€u nhu tay mdy chuyén diing) d€ dua chi tiét vao vi tri dinh vi.

Trén diy chuyén ty dong con dugc bd tri mot sd vi tri du trit phdi dé€ dé phong day
chuyén phia truéc bi hdng héc. Nghia 1a chia diy chuyén thanh mot s& doan c6 lién hé
mém d€ d& diéu chinh, stta chita.

5.1.3 Pinh vi chi ti€t khi gia cong trén day chuyén ty dong

Hinh dédng, kich thu6c va dd chinh xdc vi tri tuong quan cda cdc bé mit chi ti&t
quyét dinh viéc van chuyén trén diy chuyén tu dong hoic phdi ga dit trén cdc d6 gd vé
tinh. Phuong phép t8i vu 13 di chuyén chi tiét tryc ti€p trén day chuyén ty dong (di chuyén
gifta cdc mdy), tuy nhién diéu nay chi cho phép khi chi ti€t gia cong c6 bé mit dim bio
vi tri 6n dinh khi di chuyén va sai s6 chuén clia chi ti€t § mdi vi tri phai nhd hon sai sd gia
cong cho phép. Tt cd cdc bé mit c6 khd ning ddm bio dd 6n dinh clia chi ti&t khi di
chuyén phdi c6 md&i lién hé chiit ché v6i miit chuén.

Céc chi ti€t gia cong duoc di chuyén truc ti€p trén diy chuyén tu dong thudng 1a
cdc chi ti€t dang hop nhu xilanh, hop td¢ do, hop chay dao v..v. P&i v6i cdc chi tiét nay
chudn dudc chon 13 mit phing ddy va hai 16 dudc gia cong vdi @6 chinh xdc dudng kinh
va vi tri tuong quan nhat dinh.
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A R

D&i véi cdc chi ti€t khong c6 cdc bé mit ddm bio dd dn dinh ngudi ta phdi dung dd
g4 vé tinh.

Nhiém vu ctia do gd vé tinh :

- P g4 vé tinh diing d€ dinh vi va kep chit chi tiét, con dinh vi va kep chit dd ga
vé tinh dugc thuc hién bing d6 g4 clla mdy (cda diy chuyén).

- Pb gd vé tinh ma dinh vi chi ti€t trén d6 dugc thuc hién bing mot s6 cd cau
chuyén dung & vi tri diu cia diy chuyén, con vi tri ¢& dinh clia chi ti€t trén do g4 vé tinh
dudc ddm bdo bing kep chit tai vi tri gia cong.

Phuong 4n dinh vi chi ti€t trén d6 g4 vé tinh phu thudc vao hinh ddng va két cau
cda chi ti€t. Thong thudng ngudi ta thudng ding nhitng phuong phdp dinh vi sau day:

- Mot mit phiang va hai 16 (céc chi ti€t dang hop)

- Mit phing va 15 giita hodc mit tru va gd, 16 va vAu chong xoay (cdc chi ti€t va
cdc cam dang dia).

Mt phing va vanh ngoai clia chi ti€t (cdc chi ti€t dang cang)

Do g4 vé tinh dudc ché tao véi dd chinh xdc cao v ding cdc mi€ng dém, dng 16t
tir thép hdp kim cho nén gidm dudc sai s& chuin'cho cdc chi ti€t khi dinh vi trén d6 va
gidm do mon clia d6 g4.

Day chuyén ty dong lién hé citng nhu trén da mot thdi tao nén ning suit rit cao,
phlt hgp véi dang sdn xudt hang loat 16n va hang khdi. Tuy nhién hé thong nay khong phu
hgp v6i nhiém vu gia cong thudng xuyén thay ddi. Pic biét 1a dang sdn xuat loat vira va
nhé thudng thay ddi linh hoat cdc mit hing cho phii hdp véi thi hi€u tiéu dung ciing nhu
cdi ti€n tinh ning d€ ti€t kiém nguyén, nhién, vat liéu. Vi th€ cdc diy chuyén sidn xuit
gdm ca cdc mdy CNC linh hoat hon ra ddi.

5.1.4 Day chuyén gom cac may CNC

Hinh 5.1 12 mot vi du vé day chuyén ty dong gom cdc mdy CNC cda hiang “Bard
Barner” (Anh). Cic mdy dugc lién k&t v6i nhau bing co cdu van chuyén vong khép kin.
D& cdp phoi va thao chi tiét ngudi ta 1dp cd cdu van chuyén ngang cho mdi mdy. Chiéu
dai clia cd cdu van chuyén ngang dugc chon phu thudc vio s6 lugng chi ti€t dudc van
chuyén. Qu4 trinh diéu khién diy chuyén ty dong nay dugc hoan toan ty dong.

Céc chi ti€t trén d6 g4 vé tinh dugc chuyén tdi cdc mdy gia cong CNC theo mot
nhip nhat dinh. Mdi mot vi tri gia cong c¢6 mdt dia chi riéng. Nhitng nguyén cong ¢ cling
mdt chifc ning dugc ma héa theo cing mdt dia chi nhu nhau. Mdi modt d6 g4 vé tinh ¢6
mot dia chi d€ xdc dinh thit ty nguyén cong ma chi ti€t phai di qua.

Khi dd g ciing vdi chi ti€t ti€n d&€n gin co cdu van chuyén ngang, cdm bién xic
dinh sy tring hop cia dia chi chi ti€t va dia chi vi tri gia cong. Néu cdc dia chi ndy triing
hgp va trén cd cidu van chuyén ngang c6 chd trong thi co cdu quay dit dd ga vé tinh vdi
chi ti€t trén co cdu van chuyén ngang va cd cdu nay chuyén db g4 cling chi ti€t 1én ban
may dé gia cong.
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N&u cdc dia chi khong tring hop va khong con chd trong trén co cdu van chuyén
ngang dd g cung chi tiét ti€p tuc di chuyén cho tdi khi gip vi tri gia cong con trong véi
dia chi tuong ng. Sau khi gia cong dia chi clia d6 g4 vé tinh ty dong thay d6i va sau khi
dd g4 cung chi ti€t gia cong dugc dua ra khdi mdy sé xudt hién dia chi cla vi tri gia cong
ti€p theo.

7,

e

\ YT

Hinh 5.1 Day chuyén tu dong clia hing Bard Barner

1- Mdy 8 truc chinh ndm ngang; 2- P gd vé tinh vdi chi tiét gia cong
3- Ban quay & géc; 4- Bdng tdi ldn; 5- Tram cdp va thdo phéi; 6- Cau ndi bing tdi ldn;
7- Mdy rita; 8- Ban cdp phéi; 9,10- Trung tém CNC 6 truc thdng diing; 11- Trung tam gia
cong 6 truc ndm ngang; 12- Ban quay CNC dé khoan 16 nghiéng.

Sau khi két thiic tit cd cdc nguyén cong, dd gd ciing véi chi tiét dudc chuyén t6i vi
tri rita sach rdi ti€p d&n cd cdu ki€m tra c6 diéu khi€n CNC. Co ciu ki€m tra thyc hién
viéc ki€m tra chi ti€t & nhitng vi tri di dudc xdc dinh tir trudc va trong trudng hgp c6 sai s6
s& xud't hién thong tin vé gid tri vidt ra ngoai dung sai. Do d6 cdc chi ti€t khdc s& bi ngirng
gia cong cho dén khi loai dugc nguyén nhin giy ra sai s6.

Khi gia cong loat chi ti€t khdc qud trinh diéu khién diy chuyén dudc thuc hién tir
tir theo ti€n trinh cong nghé ma khong can dirng hoan toan day chuyén. Qua trinh thay dao
va qud trinh dua phoi ra ngoai dugc ty dong hod hoan toan.

D&i véi diay chuyén nay cé mdy tinh trung tim diéu khién. M4y tinh ki€m tra qud
trinh c4p phoi cho cdc mdy, ki€m tra qua trinh kep chit cla do gd vé tinh, kiém tra chuong
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trinh gia cong, 1ap k& hoach gia cong chi ti€t. Khi c6 mot mdy nao dé ngirng hoat dong thi
mdy tinh trung tim diéu chinh hoat dong cia ddy chuyén cé tinh dé€n thdi gian du phong
d€ stra chita.

Véi hé s6 tdi trong bing 0,8 diy chuyén ty dong trén ddy tuong &ng vdi 145 may
cong cu van ning lam viéc trong hai ca. Thay cho 290 cdng nhan, diy chuyén tu dong nay
chi cin 36 cong nhan va 14 cdn bd 1ap trinh. Dién tich mit bing clia day chuyén chi bing
1/3 dién tich mit biing ctia cdc mdy van ning. Nhu vy, diy chuyén ty dong gdbm cdc may
CNC 12 huéng phit trién cla ty dong hod qud trinh sdn xuAt.

So vé6i diy chuyén ty dong lién hé ciing, diy chuyén gdm cdc may CNC linh hoat
hon & mdi vi tri gia cong nhung viéc van chuyén giita cic mdy con phu thudc vao nhip sin
xuit, nghia 13 thdi gian gia cong & mdi mdy phai bing nhau hoic bdi s& clia nhau. Trong
ch€ tao co khi, viéc phan chia qud trinh cdng nghé thanh cdc nguyén cdng cé thdi gian
bing nhau 13 viéc khong thuc hién duge. Hon nita sy thay ddi thudng xuyén cdc mit hang
co khi da thic duc cdc nha thi€t k€ nhanh chéng dwa vao nganh ché€ tao co khi mot loai
hinh sdn xuat linh hoat hon véi sy tham gia ctia nhiéu linh vuc cong nghé khic nhau.

5.2 Hé thong san xuAt linh hoat(Flexible Manufacturing System:FMS)

5.2.1 Khai nié¢m va phan loai

Nhu di néi & trén, hé thong sdn xuit tw dong theo chuong trinh citng nhim giai
quyét cdc nhiém vu clia sdn xuat loat I6n va hang khdi. Nhung loai hinh sdn xuat loat vira
va nhd lai chi€m t&i 75280% khai lugng cong viéc. Néu khong tri€n khai k§ thuat ty dong
& khu vuc sdn xuat nay thi y nghia ty dong héa sé bi thu hep, cong nghiép khong thé phat
trién manh mé nhu thdi dai doi hdi. Pic trung hang diu cla loai hinh sdn xud't vira va nhd
thé hién § tinh linh hoat.

Tinh linh hoat cia mot hé thdng 1a: mot loat cdc thi€t bi gia cong dude ghép noi
v6i nhau thong qua mot hé thdng di€u hanh chung cdc dong vdt chdt, dong théng tin sao
cho: mot mit gia cong ty dong tirng nguyén cong duge bao ddm, mit khac trong mot pham
vi xdc dinh truéc, cdc nhiém vu gia cong khdc nhau trén cdc chi ti€t khdc nhau van dudgc
thuc hién lién tuc ma khong cin d&n sy thay ddi két cAu mdy hoidc gd lip. Viéc thyc hién
lién tuc d6 vin bdo ddm tinh nhip diéu, tinh t 1€, tinh song song clia cic dong van dong.

Su phdt trién clia k§ thuit diéu khi€n theo chuong trinh s6, dic biét 1a k§ thuat
CAD/CAM/CNC ma uu di€m cin ban 1a c6 tinh linh hoat cao di 13 budc quyét dinh clia
qua trinh ti€n t6i ty dong héa sdn xudt loat vira va nhd.

Hién nay dang ton tai va phat trién nhiéu loai hinh ty dong héa linh hoat nganh
may cong cu, & ddy ta tim hi€u hai hinh thiic phd bié€n 1a:

- Trung tAm gia cong diéu khién theo chuong trinh s6.
- Hé théng mdy ty dong linh hoat dié¢u khién theo chuong trinh sd.

5.2.2 Trung tAm gia cong diéu khi€n theo chuong trinh s&
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Trung tAm gia cong diéu khién theo chudng trinh s6 thuc hién viéc gia cong toan
bd cdc chi ti€t twong ty vdi nhiéu bién phdp cong nghé trong pham vi mot 1an g4 dit, dat
ning suit cao va tinh kinh t€ t6t. Pham vi ¢ng dung clia trung tdm gia cdng NC rit rong
16n.

P& hoan thanh cdc nhiém vu cdng nghé dit ra, cdc trung tim gia cong NC, CNC
phai thda man nhitng doi hdi sau day:

- Thuc hién dugc nhiéu bién phdp cong nghé khic nhau.

- Do g4 chi ti€t phai c6 kha ning quay va 14t d€ gia cong dugc nhiéu mit toa do.

- Thyc hién viéc tw dong d5i dao, d6i chi ti€t d€ gidm bt thdi gian phu.

- C6 k&t c4u hai loai truc chinh, mot d€ thuc hién qud trinh gia cong tho va mot dé
thuc hién gia cong tinh va tinh xdc ddm bdo dd chinh xdc gia cong cao.

- C6 khd ning lya chon di€u kién cit tdi vu trong nhitng viing tdc do quay va lugng
chay dao rong thich hdp. Cac chuyén dong hd trg nhu: chuyén dong clia ban may, huéng
chuyén dong chay dao, viing lam viéc cdc cum két ciu c6 thé dudc t6 hdp mdt ciach bat
ky.

- Chuyén ddi nhanh chéng ciu triic toan trung tAim khi can thiét.

Khi st dung trung tim gia cong NC, CNC do tip hop dugc cdc chi ti€t tuong ty nén
sO chi ti€t trong loat sdn phim ting 1am cho gid thanh tdng cdng trén mdi chi ti€t nhd hon
nhiéu so vdi cdc mdy NC, CNC thong thudng khic.

Vi du: M6t trung tAm gia cong NC clia Cong hoa Lién bang Pidc c6 tén DC55L
cda haing DECKEL sin xudt nim 1991.

- Chiéu dai hanh trinh cong téc ctia DC55L:
X: 1000mm (doc truc)
Y: 800mm(thang ditng)
Z: 800mm (ngang)
- S6 luong dao trong 6 tich liiy: 40/60; 80/120 hoic 100.
- Dién tich bé mit ban kep: 630/630/800mm.
- Cong suit truyén dong (100/60/40)% : 45/35/27 KW
- Pham vi diéu chinh s6 vong quay: 1..... 45000v/phiit (v cip).
- Pham vi diéu chinh chay dao: 1 ..... 20000mm/phiit (v6 cap).
- Chay nhanh 20m/phut.

Trung tim DC55L ¢6 4 truc diéu khién, truc chinh nim ngang thyc hién ty dong
ddi dao va ddi ban kep chuidn. K&t ciu ciing vitng cao, cit got v4i cong sud't 1én va dat do
chinh x4c lau dai. C6 dau gia cong nhiéu truc, dau khoét va khda mit diu NC, ban mdy
tron diéu khién NC. Dung dich tron ngudi dugc din vao ty dong tiy thudc nhiét do & dao
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va cum truc chinh. Khi gia cong cdc chi ti€t kim loai nhe, thAnh mdng c6 thé bdo ddm toc
dd truc chinh va lugng chay dao 16n.

Trung tim DC55 st dung hé thong diéu khi€n phi tuyén ba chiéu ctia hing
Siemens CNC 880M va hing Bosh CC320. Trung tim dugc trién khai ting dung & loat sin
xuat vira va nho trong ché€ tao may cdng cu, ché tao mdy bay, phuong tién giao thong van
ti, ch€ tao cdc loai dong cd, cdc bo truyén dong, cdc khudn miu va dung cu. N6 c6 thé
ndi ghép vdi cdc trung tim gia cong NC khac d€ hgp thanh hé thdng gia cong tu dong linh
hoat.

—— =~
)

HILLEUEH

Hinh 5.2 Trung tam Tién -Phay ctiia Cong hoa Lién bang Diic

Trén hinh 5.2 1a mot trung tim
Tién-Phay-Khoan ciia Cdng hoa Lién
bang Dic, c6 chic ning da dang.
Trung tAm nay gém hai truc chinh ddi
xting nhau, cdc truc ga dao c6 thé quay
dé gia cong khi phay, khoan hoic ding
yén khi tién. N6 c6 thé gia cong hoan
chinh mot truc khuyu nhu hinh 5.3 trén
mot 1an g4 dit, dong thdi gia cong
dudc nhiéu dang chi ti€t khdc nhau ma
chi cin thay ddi chuong trinh va thay

2. . 2, A < e A A 2
do6i vi tri mot vai bo phin clia mdy.
Tinh linh hoat cla trung tdm nay rat
cao.

Hinh 5.3 Gia cong truc khuyu

5.2.3 Hé thdng mdy ty dong linh hoat diéu khi€n theo chuong trinh s

Hé thdng mdy ty dong linh hoat diéu khi€n s& 12 mot tip hdp nhiéu mdy NC, CNC
hodc nhiéu trung tAm gia cong NC, CNC lién k&t v6i nhau thong qua dong lvu thdng chi
ti€t va luu thong dao cu dudc diéu khién bdi mdy tinh dién tir.
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Ngoai hai dong luu thong chinh k€ trén, tiy thudc vao mitc d6 tu dong héa khic
nhau, tiy thudc muc dich kinh t€ k§ thuat khac nhau ma hé thong ty dong linh hoat diéu
khi€n CNC c6 thé huy dong thém cdc cum chiic ning khic nita. Vi du: cdc thi€t bi van
chuyén va trao d6i chi ti€t, cic cum diéu khién gia cong, ki€m tra va thi nghiém, cdc cum
thi€t bi di€u hanh dong luvu thdng vat liéu phu, khai thdc phdi va vat liéu ph& thii ciling
nhu cdc cum thi€t bi lién quan d&€n dong luu thong thong tin.

Uu di€m cd ban ctia hé thong ty dong linh hoat diéu khién CNC la gidm bét tdi da
thdi gian van chuyén, thdi gian chd, thdi gian nim dong ctia chi tiét trudc va giita cdc qué
trinh gia cong va ki€m nghiém. Uu di€m nay dat dudc 1a nhd sit dung hé thdng dién todn
diéu khién gia cong trong hé thong tu dong linh hoat. Toan bo qud trinh ché tao cdc chi
ti€'t trong loat sdn xuat nhd dudc thuc hién § mitc dd tw dong hda rat cao va rat chit lugng.

P& thiét 1ap mot hé thong may tu dong linh hoat phdi thuc hién nhitng cong viéc co
ban sau:

- Lwra chon trudc mot pham vi cdc chi tiét gia cong .
- Phan tich thdi gian gia cong.

- Téng hop cdc dif liu chi ti€t va ddnh gid né.

- X4c dinh hdp ly cdc nguyén cOng gia cong.

- Lua chon hé thdng diéu khién thich hgp.

- Tinh todn mitc'dd tw dong héa cin thiét.

- Tinh todn tiém ning c4c yéu cAu can thiét.

- Xdc dinh, chon lya cdc hé thong mdy khéc nhau.

- Ghép ndi cdc hé thdng kho luu trit va van chuy&n nhu: cdc loai thiét bi luu thong
dong chi tiét, dong dao cu va cdc khu vuc dy trir.

- Xéc dinh tru6e cdc chi ti€t di€n hinh ¢6 tinh dai dién.
- Phan tich va phan chia cdc nhi€ém vu cong nghé.

- M6 phdng qua trinh gia cong.

- Tinh todn kinh té.

- Lya chon lan cudi mot hé thong mdy xdc dinh.

Ngay nay, v6i su thiic bich cla thi trudng hing héa, cic miu ma ngay cang da
dang, phong phi, trong mot thdi gian ngin di phai thay d6i hinh ddng kich thudc, vat
liéu... Trude thuc t€ d6, ngdnh ché€ tao cd khi phdi tng dung tv dong vao khu vuc sdn xuit
loat vira va nhd, bio ddm mdt qué trinh gia cong tu dong t6i vu d€ sdn xuit ra nhitng ho
chi ti€t c6 yéu cau k¥ thuat, vat liéu da dang.

Muc tiéu d6 chi c6 thé dat dugc nhd cdac hé thdng tu dong linh hoat ma trong d6,
ngoai mot qua trinh gia cong ty ddng G tirng tram cdng nghé riéng 1€, con ¢c6 mot dong luu
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thong chi ti€t giita cdc tram cong nghé va mot dong luu thong thong tin tdng hgp diéu
hanh.

So v6i cdc trung tAim gia cdng CNC, cdc hé thong mdy ty ddng linh hoat chitng t8
mdt tiém ning k¥ thuit 16n hon nhiéu. Pic tinh linh hoat dit nén méng cho ky thuat gia
cong t dong cdc loat sdn phadm vira va nhd trong d6 ho chi ti€t c6 thé gop thanh tir nhitng
khodng kich thudc kh4 rong hoic tir nhitng hinh ddng k€&t cAu c6 mitc khic biét khd 16n.
Tinh ning linh hoat cang thé hién wu viét hon ddi véi cdc chi ti€t c6 thdi gian gia cong dai
trén tirng tram c6ng nghé riéng 1€.

Sau day 12 mot vai vi du vé hé thong linh hoat héa FMS:
1 - Hé thdng FMS c6 kho chifa co cdu vé tinh va & chita dung cu

Hinh 5.4 1a hé théng FMS c6 kho chita co cdu vé tinh va 6 chita dung cu clia hing
Jamazaki (Nhat ban) dugc ding d€ gia cong céc chi tiét dang hop.

Hinh 5.4 Hé¢ thong FMS cia hing Jamazaki d€ gia cong cdc chi ti€t dang hop
1-Cdc & chita dung cu ; 2-Cdc mdy gia cong ; 3-Cdc co cdu vé tinh

Hé thdng gém ba dudng diy song song : dudng diy cd ciu vé tinh 3 d€ g4 dit chi
ti€t; dudng day cdc mdy 2 va dudng diy cdc 6 dung cu 1. Trong dudng diy co cAu vé tinh
dugc 14p didt cdc dd gd dng vdi chling loai chi ti€t gia cong. C4c u truc chinh trén cdc mdy
dugc di chuyén tuong ddi so v6i cdc cd cidu vé tinh nhd cdc 1énh phét ra tir hé thong diéu
khién. C4c 8 dung cu trong dudng day 1 dudc thi€t k€ theo dang dia, § ddy c6 bd tri mot
tay mdy dé€ di chuyén dung cu theo 1&énh ctia mdy tinh diéu khién.
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Hé thong FMS trén diy cho phép thuc hién cdng nghé diéu chinh linh hoat véi
nhiéu chiing loai chi tiét.
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2 - Hé théng FMS c6 kho chita ¢ cAu vé tinh véi phoi va dung cu d€ cap phat
riéng biét cho cac may

Hinh 5.5 12 mot hé thong FMS c6 kho chita co cdu vé tinh véi phoi va dung cu dé
cAp phdt riéng cho tirng may dugc diing gia cong nhiéu chling loai chi ti€t dang hdp vira.

Hé thong nay gia cong dudc khodng 70 loai chi ti€t khdc nhau véi cdc kich thude
trong khuon kho 250 x 250 x250 mm. Hé thong gdm tdm mdy trong d6 c6 bdn may CNC 3
v6i ndm toa dd, c6 ba mdy CNC 4 véi sdu toa dd va mdt mdy CNC 5 véi ndm toa do dé
khoan 10 sau.

Hinh 5.5 Sd dd hé thong FMS dé gia cong nhiéu chiing loai chi ti€t dang hop
1-Kho chita tinh; 2-B¢ dinh vi tu dong; 3-Mdy CNC ndm toa do; 4-Mdy CNC
sdu toa do; 5-Mdy CNC khoan 16 sédu; 6-Mdy diéu chinh dung cu; 7,12-Mdy

xép dong; 8-Co cdu xép tdi; 9-Vi tri kiém tra; 10-Vj tri thdo dé; 11-Vi tri cung

cdp phéi; 13-Bdng chuyén tich trit cdc co cdu vé tinh

Cdép phoi cho cdc mdy dvuoc thuc hién tu dong nhu sau:

-Tai vi tri 11, phodi dudc 13p vao d6 g4 vé tinh.

-M4y x&p 12 duwa dd g vé tinh da c6 chi ti€t 1én bing chuyén 13.

-Mdy x&p tdi 7 ¢6 nhiém vu dua dd g4 vé tinh vio co cau x&p tdi 8 trudc mdi may.

-Bd dinh vi ty dong clia mdy sé& g dit dd g4 vé tinh 1én mdy khi c6 1énh.

Thédo chi ti€t : qud trinh s& ngudc lai va dua dd g4 vé tinh vé vi trf 10, sau d6 chi
ti€t s& dugc dua qua mdy ki€m tra tng hgp 9.

Cdp dao tw dong nhu sau : Dao dugc tich trit & kho chita tinh 1, bd dinh vi ty dong
2 sé& thay th€ cdc dao mon, gay va thay dao m&i theo chuong trinh.

Ve 2 LN BN 2 N R A [N A P Ry
M4y 6 c6 nhiém vu di€u chinh dung cu va ki€m tra mdt vai thong s6 cla chi tiét.
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5.2.4 T chiic dong luu thong chi ti€t ty dong

CAu tric clia mot hé thong mdy linh hoat chiu 4nh hudng truc ti€p va quyét dinh
bdi cach t6 chitc dong lvu thong chi ti€t. Dong Ivu thong chi tiét trong ndi bd mot hé thong
can phdi c6 mic dd tr dong héa tuong duong vdi trinh d6 tw dong héa trén tirng tram cong
nghé riéng 18. V4&i yéu cau nay, cdc tay may, ngudi may cong nghiép thuc hién nhiém vu
khai thdc, van chuyén va trao d6i phdi liéu, ban thanh pham, thinh phdm ciing nhu cdc g
1dp dao cu, phoi liéu phu ..., déng mdt vai trd c6 tinh quy&t dinh.

C4u tric cla toan by hé thong ty dong linh hoat chiu dnh hudng tryc ti€p clia
phuong thifc t6 chitc dong luu thong chi ti€t trong hé théng. Nén khi chon lya phuong 4n t6
chitc dong luu thong chi ti€t can tuin thi:

- Pudng van chuyén ngin nhat.

- Tinh linh hoat cao trong thi ty cic nguyén cOng.

- C6 mifc do chat tdi t6i uu vdi cdc tram gia cong.

- Thai gian thong thodt chi ti€t ngdn nhat.

- C6 diéu kién phuc vu nhiéu mdy thong qua thiét bi chuyén ddi.
- Gid thanh ché€ tao ré.

Trong cdc hé thdng ty dong linh hoat hién c6 trén th€ gidi thudng c6 3 phucng thirc
cd ban t8 chiic dong luu thong chi ti€t va mot phuong 4n m3 rong.

Sau day 12 mot s6 phuong thiic cAp phoi nhd Robot:

1- Lutu thong chi tiét véi nguyén tic "'ndi ghép thay the"

Hinh 5.6 Luu thdng chi ti€t
ki€u “ndi ghép thay th&” M| [Mz| [Mi| Mag| [Ms

M-tram cong nghé ‘ - L
R-Robot cdp phoi I
Ls

P-Ban kep vé tinh

L-Puong vén chuyén phéi v Py ' Y

Lo- Buong van chuyén SP° — LI YOI TITITIITITIID

Ls- Duong vén chuyén RB L ((OOII=—
out

Hinh 5.6 12 so dd nguyén tic clia hé thdng ndi ghép thay thé, dic di€m cd ban clia
hé thdng nay la:

Céc trung tAim gia cong difng trong hé thdng dugc ndi ghép véi 6 tich lily trung tim
(dudng van chuyén phdi) mot ciach song song, khong phu thudc nhau. Trong hé thdng chi
c6 moi quan hé trao ddi phoi liéu va chi ti€t da gia cong mot sd cong doan giita 6 tich liy
trung tAm va tifng tram cong nghé riéng 1&. Viéc trao ddi phodi hay ban thanh phim nay
nhd Robot (R).
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Trinh ty cong nghé tif tram nay sang tram khdc 1a khdng bit budc, n€u ¢, phai
thong qua 6 tich liiy trung tim dé chuyén ddi.

Do dic tinh ndy ma nhitng doi héi véi hé thong diéu khién khong cao, cdc co ciu
van chuyén va trao ddi phoi liéu dé dang phuc vu nhiéu mdy. Tuy nhién tinh nhip diéu

thap, c6 ton that vé thdi gian.

2 - Luu thong chi ti€'t v6i nguyén tic '"'ndi ghép bd sung"

Hinh 5.7 Luu thdng chi ti€t M| M| [Mi| May |Ms
kiéu “ndi ghép bd sung” [T_b TIT s it i\
a - Huong trao déi phdi qua a I [
O tich liy trung tam. Ls =R =
b- Hudng trao déi phédi truc Py ! !
tiép tit mdy nay qua mdy k¢’ LTI T ITT T ITTTITITID
ben. L, OTI=—

out
Hinh 5.7 md td nguyén tic t8 chic hé thdng ndi ghép b8 sung O day c6 thém mdi
quan hé trao ddi phoi liéu hodc ban thanh phdm giita cdc'tram cong nghé vdi nhau. Mot
trinh ty cong nghé di qua cdc tram dudc xdc dinh tit chuong trinh diéu khién, chi tiét s&
dugc gia cong hoan thién trén dudng luu thong cda ching. Cdc tram cdng nghé "bo sung"
nhitng kha niing k§ thuit cho nhau, cling tham gia gia cong hoan thién ho chi tiét.

Nhu vdy viéc diéu hanh dong chi ti€t ctia hé thdng diéu khién sé& phiic tap hon.
Kha ning phuc vu nhiéu mdy ciia cdc cd cdu van chuyén va trao ddi phoi liéu bi han ché.
Tuy nhién tinh nhip diéu sé cao hon, nghia la th&i gian chu ky cda tirng tram cong nghé
x4p xi nhau. Thdi gian tn that s& gidm di nhiéu so v6i phuong thitc ghép ndi thay thé.

3 - Luu thong chi ti€t v6i nguyén tic "'ndi ghép té hgp"
Hinh 5.8 1a sd dd nguyén tic

ndi ghép t6 hop hé thong mdy. Pay M| Mo M
12 hé thong mdy c6 tinh linh hoat cao 1] A

hon so vd&i hai loai trén.

Theo md hinh nay, cdc tram
cong nghé cé thé trao d6i phoi lidu

N LA - , L (4 _\I
cho tram ké ti€p hodc cdc tram xa 3 R
hon hoiic ciing c6 thé trao ddi qua Y V , ,
kho trung gian. Sl SV I I I
Uu di€m ctia hé thong nay la L, OT1= 7,
cac tram dudc chit tai cao vé mait Hinh 5.8 Luu thong chi tiét

thdi gian, c6 diéu kién phat huy triét
d€ tinh ning k¥ thuit clia ching, cdc
phuong tién van chuyén c6 diéu kién phuc vu nhiéu mdy. Hién nay, cdc hé thong mdy tu
dong linh hoat chi y&u dudgc thi€t 14p theo nguyén tic nay.

ki€u “ndi ghép t8 hop”
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4 - Luu thong chi ti€t véi nguyén tic '"'ndi ghép mé rong".(hinh 5.9)

Theo nguyén tic ndi ghép nay, nhd c6 thém cédc & tich liy trung gian ddm nhiém
dia chi trung chuyén ma tinh linh hoat cda hé thong mdy dugc ning cao thém mot mic,
dic biét 12 tinh linh hoat vé thdi gian. § dAu dong luu thdng chi ti€t c6 téc d6 nhanh thi da
c6 6 tich liiy trung gian diéu hoa, tranh dugc hién tuong & tran hoic bé tic trong luu thong
clia dong chi ti€t, cia cd hé thdng mdy. Trinh tu cdng nghé c6 thé bat ky, chu ky thdi gian
khong can x4dp xi nén c6 thé khai thic triét d€ cdc ché€ do cit got khdc nhau d€ bdo ddm
chi't lugng gia cong.

Ml Mz Mi Mn 1 Mn
Hinh 5.9 Luu EP EP EP EP EP
thong chi ti€t Ls Ls Ls L; Ls
vGinguyén tic I .y 7 ¥ el
ndi ghép md
rong
Ls - cde 6 tich . Y L.
liiy trung gian N ' RES
¥ P\ y y v
— LI T I I I T I I ITIITIIITITIITIIN
L, OTTT—>

out

5.2.5 T4 chiic luu thong va cip dao ty dong
e Viéc luu thong va cip dao ty dong dudc tié€n hanh theo hai buéc :

- Budc mot : Piéu chinh cdc dao cit va nap chiing vao 8 tich liily dao. Budc nay cb
thé ti€n hanh biing tay hoic cd khi héa va ty dong héa tirng phan.

- Bu6c hai : Lay dao tir may va nap trg lai vao & tich lily dao, 18y dao mdi tir § tich
liily gdn vio truc chinh (hay 6 kep dao). Giai doan nay dugc tu dong héa hoan toan. K&t
cdu va nguyén tic hoat dong clia cdc 6 tich lily dao va cd cidu d6i dao phu thudc vao cdc
yé&u td sau:

- S8 lugng dao cAn cho quy trinh cong nghé.

- Khong gian chuyén déi giita truc chinh va & tich dao.

- Tht tv dao cu, cdch sip x€p, dia chi, cdch ma héa dao...

- Lugng diéu chinh dao hoic diéu chinh sai 1éch cia dao thuc hién trén may trong
qué trinh diéu khién may.

e D€ luu thong va cip dao ty dong thudng st dung ba loai cd ciu sau:

- Duing diu Revolve dé tich va ddi dao (thudng diing cho mdy tién).

- Dung & tich liiy dao va tay may.
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- HOn hop giita hai cd cdu trén.

O tich liily dao c6 nhiéu dang khdc nhau nhu : 6 tich dao dang dia chita dugc 100
dao, 6 tich dao nhiéu tang chui duge 150 dao, & tich dao dang xich chita dugc 60 dao.

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

Trén hinh 5.10a 12 mot & tich trit dao dang dia c6 truc nim ngang, thudng loai nay
trang bi cho trung tdm phay — khoan. Khi ¢é I€nh thay dao, mot dao dudc xoay téi vi tri
thing ditng, tay mdy hai bac tu do (hinh 5.10b) s& cdp vao cdn dao rit xudng va quay 180°
sau d6 nang Ién déng vao Vi tri ban diu. Nhu vy dao m&i di thay thé dao cii.

Hinh 5.11 Hé thong tich trit dao ki€u xich

Mot dang & tich trit dao ki€u xich th€ hién trén hinh 5.11 ciing diing cho trung tAim
phay — khoan. Loai nay chita dugc nhiéu dao hon loai tron xoay, ddng thdi c6 thé cho mdy
khdc diung chung dao trong hé thdng linh hoat héa. Ngoai ra con nhiéu kiéu trit dao, va
van chuyén dao cho cd hé thdng, loai bd dao dd hét thdi gian st dung ra khdi hé thdng
mot cdch tw dong.
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5.3 Hé thong san xua't tich hgp CIM (Computer Integrated Manufacturing)
5.3.1 Khai niém

CIM 12 mot gidi phdp tng dung cdc may tinh va cdc mang lién k&t d€ chuyén céc
cong nghé riéng 1é thanh cdc hé thong sidn xuat tw dong héa hoan toan. Theo quan niém
clia cong ty cdc hé thdng ty dong va mdy tinh CASA (The Computer and Automated
Systems Association) ctia hdi nhitng nhd sdn xuidt SME (Society of Manufacturing
Engineers) thi CIM dudc dinh nghia nhu sau:

CIM 12 mot hé thdng tich hdp c6 khd niing cung cap sy trg gitip clia mdy tinh cho
tAt c4 cdc chiic ning thuong mai, bao gdm cdc hoat dong tir khau ti€p nhin don dit hang
cho d&n cung cip sdn phim clia mot nha mdy sdn xuit. Vong tron CIM dudc bi€u dién
nhu sau:

anu{acturing Managem,

e an Resource Manage;L &
¢

Integrated
System
Architecture

an s
Ufacfuﬁng Planning & “°

17" Strategic plannind

Hinh 5.12 Vong tron CIM ctia CASA/SME

Gidi thich cdc thinh phin cia CIM:

1-Cau triic hé thong tich hgp; 2- Quan 1y ngudn thong tin; 3- Thidt k€ ;

4- Phan tich va mo6 phdng; 5- Tai liéu;

6- Qu4 trinh dat chat lugng va bd tri mit bing thi€t bi; 7- LAp chuong trinh;
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8- Vat liéu; 9- Mit bing sdn xudt; 10- Xt 1y vat liu; 11- Lip rp;

12- Giam sdt va ki€m tra; 13- Qu4 trinh st dung vat liéu;

14- Nha mdy tu dong héa; 15- Sdn pham va qud trinh;

16- Lap k& hoach san xuat va kiém tra; 17- Lap k& hoach chién lugc;

18- Tai chinh; 19- Quan 1y sdn xuit va quin ly ngudn nhan lyc; 20- thi trudng.

Vong tron CIM mo t khia canh tich hgp ctia CIM ddi v6i quan diém quén 1y sin
xudt. CIM c6 nhitng vu di€m sau:

1 - Tinh linh hoat cao clia sdn pham, clia sin lugng va ca cda vat liéu.

2 - Nang cao niing sudt va chit lugng gia cong.

3 - Quan hé chit ché va tryc ti€p giita thi€t k& va sdn xuit.

4 - Gidm c4 lao dong truc ti€p va gidn tiép.

5 - Thi€t k& c6 ning suit va do chinh xdc cao.

6 - Tiéu chudn hda cao va st dung vat liéu hop 1y.

7 - Ti€t kiém thdi gian va mit bing sdn xuit.

8 - Tao ¢d s dir liéu chung dé loai trir cdc bo phan chita dir li€u doc lap.

9 - Loai trlf cic cong viéc liplai khong cin thiét.

10 - Gidm thdi gian gidm sat sdn xudt va sd nhin sy thuc hién cdng viéc nay.

11 - Canh tranh manh mé& vdi cac doi thi.

5.3.2 Hé thong phu tr¢ trong CIM

Mot hé thong CIM hoan

thién bao gom sy tich hgp va tng Al.?t‘g:'i‘;t—\

dung clia mdi mot hé théng phu on

trg theo mot phuong phdp sao cho: Robotics CAD

san phdm diu ra ctia mot hé

théng phu trg ndy 13 sin phim

dau vao cia mot hé thdng phu trg

khéc. Integrated e

CAPP |4 N Databases or &

Mudn vdy cdc hé thong o CAM

phu trg trong CIM phai dugc tich

hdp theo kiéu cong nghé quan ly \ /

thong tin tién ti€n nhy vong tron

tich hgp sau day :(hinh 5.13). GT CAQC

\ASIRS/

Hinh 5.13 Tich hop cdc hé thdng phu trg
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Trén hinh 5.13 th€ hién :

1-Integrated Databases or a Central Database (co s& dit liéu tich hop hodc co sé dit liéu
trung tdm); 2-CAD (thiét k& c6 su trg gitip ciia mdy tinh); CNC & CAM (mdy diéu khién s6
va diéu hanh sdn xudt qua mdy tinh); CAQC: Computer Aided Quality Control (kiém tra
chdt lugng san phdm cé tro giip ciia mdy tinh; AS/RS: Automatic Storage abd Retrieval
Systems (hé thong bdo qudn va tim kiém); GT: Group Technology (cong nghé nhém);
CAPP: Computer Aided Process Planning (ldp quy trinh cong nghé co trg giip cia mdy
tinh); Office Automation (tu dong hoa vdan phong).
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Chuong 6 )
TU PONG HOA QUA TRINH LAP RAP

6.1 Khdi niém vé qu4 trinh lip rap tu dong.

Lip rdp 1a khau cudi cuing trong qud trinh sdn xudt, b&i vi qud trinh 1dp rdp 1a sy
lién két giita cdc chi tiét, cdc don vi 14p rap vdi nhau, dan din hinh thanh sin pham. Chat
lugng ctia san pham phu thudc mot cach dang ké vao chat lugng 13p rdp.

So véi cdc qué trinh gia cong cdt got thi qud trinh 1dp rdp dudc ty dong héa chim
hon nhiéu va do d6 ty 1& cong lip rap so vdi cong ché tao ngay cang cao. S& di nhu vay 1a
vi ldp rdp 12 mot qué trinh phic tap, viéc nghién ciu thi€t k€ va ch€ tao nhitng may ty
dong 14p rap khé khin hon nhiéu so v6i mot mdy gia cong.

Pé viéc 1dp rdp tv dong dudc ti€n hanh troi chdy va c6 hiéu qua cao, phdi ning
cao tinh cong nghé trong lip rap, phin chia sin phdm thanh nhitng don vi lip rap doc 1ap
véi s8 lugng chi ti€t t8i wu, c6 hinh dang va kich thudc thuin tién cho viéc dinh huéng
twong ddi va dinh vi tai vi tri 1dp rdp.

Nhitng cong viéc dugc thyc hién tai nguyén cong 1dp rdp chd yé&u lién quan dén
viéc di chuyén tuong ddi cdc chi ti€t va cdc don vi ldp. Cdc dong tac thuc hién trong qua
trinh 1dp rdp bao gdm: dinh huéng cdc chi ti€t, nap cdc chi ti€t, din huéng chinh x4c, dinh
vi, kep chit, van chuyén. Viéc thuc hién hang loat cdc chuyén dong lién quan véi nhau
din t6i viéc ché tao nhitng thi€t bi phifc tap va gip khé khin trong vin dé cong nghé va
thi€t k&; ching han vin dé dinh hudng cdc tay mdy ddi vdi chi ti€t, dit cdc chi tiét 1én do
g4 mot cdch chinh xéc...

bé gidi quyét nhitng van dé trén, trong may tu dong lip rdp phdi c6 nhitng thiét bi
so sdnh va thi€t bi dinh huéng. Viéc xdc dinh d6 chinh xdc 1dp rdp va ki€m tra dd chinh
xdc ctia moi ghép dugc thuc hién bing nhifng thi€t bi ki€m tra tu dong.

Ngoai viéc ty dong héa lip, trong qud trinh 13p rdp tw dong con thuc hién nhitng
nguyén cdng chudn bi sau: rira va siy cdc chi ti€t, kiém tra, phan loai va sip bd. Nhitng
nguyén cong phu: ki€m tra chi ti€t trudc khi 13p, chia nhém hoic tich tirng chi€c, van
chuyén dén thi€t bi 1dp rdp... Nhitng nguyén cong sau khi 1dp rap: thir , chay ra, diéu
chinh, bao géi, 1am kin, d€m ki€m ké... Nhitng nguyén cong chuin bi, nguyén cong phu,
nguyén cong sau 1ip rap 1a nhitng phan cdu thanh clia viéc ty dong hda toan bd qud trinh
sdn xuat lién quan dén viéc ty dong héa qua trinh ldp rép.

6.2 Pinh vi va lién két chi tiét khi ldp rap tu dong
6.2.1 Pinh vi chi ti€t khi 13p rap tu dong

C4c chi ti€t trong qua trinh 13p rdp ty dong phdi dudc dit trén cdc vi tri sao cho
chiing c6 thé 1dp rap d& dang véi cdc chi tiét khdc khi kich thudc clia né nim trong pham
vi dung sai cho phép. Pay Ia nhiém vu quan trong nhit ctia 1ip rdp tu dong. C6 hai
phuong phép tinh to4n va thuc hién dinh vi tuong ddi chi tiét : dinh vi ciing va tw dinh vi.
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1- Pinh vi ciing

Trén hinh 6.1 1avi tri cia truc va bac trude khi thyc hién 1dp rdp bang phuong phdp
dinh vi ctiing.

Truc dugc kep vao mot mit ti con
bac dudc kep vao mit ti khdac. Khodng
cdch gifta cdc mdt ti 1a 4 . Trong qua trinh
1ip rap c6 thé xudt hién hién tugng, khi
di€m ngoai cling a clia truc chdm qua mép

cia 186 bac (vugt ra ngoai di€ém b, hinh
6.1c). Khi di chuyén xudng, truc s& ty vao
mit diu cda 16 1am cho qud trinh 1ip rdp
khong thyc hién dugc. Can nhin manh
ring, hién tugng nay s€ xdy ra ca khi truc

va bac dudc ché€ tao trong pham vi dung
sai, nghia 1a kich thudc dy, cta truc nhd hon
kich thuéc dg ctia 16, truc dé& dang chui vao
10 khi 1dp rdp bing phuong phdp thi cong.
Khi 1ip rdp tv dong, do cdc nguyén nhan
nhu do khong dong tdm ctia mit trong v6i " Hinh 6.1 Dinh vi tuong d6i truc va bac

mit ngoai va nhiéu y&u t6 khic, ma qud

trinh 1dp rdp khong thue hién dudc. Do dé, cdc chi ti€t dung trong ldp rap tu dong phai co
yéu cAu vé do chinh xdc rat chit ché.

Xét diéu kién 1p rap clia truc va bac khi dinh vi ciing. Bac dugc dua tir duéi 1én,
truc dua tr trén xudng. Bac c6 dudng kinh ngoai D, dung sai 8y. Do d6 dudng kinh ngoai
ctia bac c6 thé thay ddi tir Dy t6i Ds. L c6 dudng kinh dy dung sai 8y, nén dudng kinh 15
c6 thé thay d6i tir dom t6i dos. € 12 @6 1éch tim cua 18 véi dudng kinh ngoai cla bac. Cac
mit ty ¢d dinh clia bac va truc c6 thé dudc bd tri tir hai phia ddi dién hinh (6.1c) hodc cling
mdt phia hinh (6.1d). Can lvu ¥ ring, phuong dn trén hinh (6.1d) kém thuin 1gi hon khi 14p
dit cdc co cau din ddy clia dau 1dp rdp. Vi trf gidi han clia di€m bén phai a clia 16 s& xuat
hién khi bac c¢6 dudng kinh ngoai Dy va dudng kinh 16 dom bé nhat, con do 1éch tim e dat
gi4 tri 16n nha't va nim léch vé phia bén trdi so vdi dudng tim bac (hinh 6.1a). V§i cdc
diéu kién nay khodng cdch tinh tif mit ty c¢6 dinh ciia bac t6i diém cach bén phdi a ctia 15
(hinh 6.1a) s€ c6 gid tri :

DM _dOM :DM +dOM _

1
5 5 (6.1)

h=D, —

Khi cdc mit ty bd tri theo phuong d4n nhu trén hinh 6.1c, d€ qud trinh 1dp rip tu
dong c6 thé thuc hién dugc, khodng cdch tir mit ty ¢d dinh clia truc t6i mit ty ¢d dinh cla
bac phdi c6 gid tri ding bing h. Néu mit ty clia truc nim bén phdi di€m a (hinh 6.1a), thi
khi truc di chuyén xudng sé cham vio mit dau cia bac.

Vi tri gi6i han phai ctia di€m canh bén trdi b cia 18 s& 13 vi tri &ng vdi bac c6
dudng kinh ngoai 16n nhat Ds; 10 bac c¢6 dudng kinh nhd nhat doy, con do 1éch tdm e dat
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gid tri 16n nhat va nim léch vé phia bén phdi so véi dudng tim bac (h 6.1c). Khodng cdch
gitta mit ty c¢d dinh ciia bac tdi di€m gidi han phai ctia mép trdild 1a:
p= Dot don 6.2)
2

Khi cdc mit ty phan bd cing mot phia (h 6.1d), khodng cdch giita ching phdi ¢
gid tri bing hl. Khodng khdng gian giifa hai diém ava b [ hinh 6.1a,b] s& 1a khodng ty do
néu kich thuéc cta bac nim trong pham vi dung sai cho phép. Do d6, n€u truc ¢ kich
thudc dudng kinh ngoai dys khong 16n hon gid tri cda ab, con khodng cdch giira cic mat ti
c6 gia tri ding bing gid tri tinh todn theo cong thdc [6.1] va [6.2}, qud trinh 1dp rdp tu
dong gitta truc va bac s€ dugc thyc hién.

Xué't phét ti cdc phép tinh hinh hoc va dai s6 dé dang tim dudc cong thic bio ddm
diéu kién 13p ghép:

min

A =§7H+ 2e (6.3)

& day Amin — khe hé bé nhi't cho phép ctia m6i ldp, Apin = dowm = dos

N&u dung sai cia cdc chi ti€t 1dp rdp khdng dip ng dudc cong thic (6.3), d€ c6
thé thyc hién dudc qud trinh 1dp rdp, cic chi ti€t'bat budc phai dugc vat mép, do 16n vat
mép dudc xdc dinh tir diéu kién ldp rdp tir do theo cdng thic sau diy:

c=—"—-A_ +2e (6.4)
2
Trong thyc t&, bai todn dinh vi tudng do6i chi ti€t khi 1dp rdp 1a cdc bai todn khong
gian nhiéu chiéu, vi ngodi dich chuyén theo cdc truc toa d6 ludn tdon tai hién tugng quay
quanh mot vai truc toa do hinh (6.2a) do mot trong cdc chi ti€t dugc ché tao kém chinh
xdc, hodc do mit chuin ché tao bi sai 1éch (hinh 6.2b). Céc sai 1éch do dd nghiéng dudng
tdm c6 thé dugc loai bé nhd chuyén dong ty do clia hai chi ti€t 14p rap, vi du, hinh 6.2¢c,d.

Viéc dinh vi tu
dong cdc chi ti€t c6 ren

cin dic biét quan tdm vi
dé x4y ra hién tugng
drt, hong ren khi 1dp rdp
tu dong. SO db 14p rdp tu
dong cdc moi ldp ren c6
thé mo ta trén hinh 6.3.

Hinh 6.2 Kha niing x4y ra do nghiéng khi 13p
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Pai 8¢ dugc dinh vi tAim trén vi tri 1dp rdp bing cd cdu dan hdi, con vit dugc giit

a)

Hinh 6.3 Dinh vi cdc chi ti€t khi 1dp cdc mdi 1dp ren

trong cd cau dinh vi. Co cAu dinh tAm va co cdu dinh vi dugc ldp dit ddng tAm véi sai s&
cho phép. Trén sd dd ta thiy do dich chuyén dudng tAm cia cdc chi ti€t 1dp rap (hinh 6.3a)
chinh 12 khau khép kin ctia chudi sai s6 dinh vi.

I=L+L+1;5
Trong do6 : I, — @6 khong dong tAm clia cd cAu dinh vi va dinh huéng;

I, — lugng dich chuyén 16n nhat clia tim vit so v6i tim clia co cau
dinh vi va dudc tinh theo cong thitc sau:

A, O
12=5—b+—b+ﬂ (6.5)
2 2 2

Trong do: Ay — khe hd yéu cau gifta cd cdu dinh vi v6i vit;
Sy — dung sai dudng kinh ngoai cia vit;
8op — dung sai dudng kinh 16 cda cd cd'u dinh vi;
I; - Luong dich chuyén 16n nhat cia tAm dai 6c¢ so vdi tim clia cd cidu dinh vi, dugc

tinh theo cong thic sau:

I, = ’+5r +— (6.6)
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Trong d6: A, — khe hd yéu cau gifta 16 cla dai 6¢ va chdt dinh vi;
8. — dung sai dudng kinh 16 dai dc;
8¢ - dung sai ch€ tao chdt dinh vi.

Lugng dich chuyén 16n nhit cho phép clia dudng tAim cdc mit lip ghép clia mdi lip
ren (khong tinh t6i dd nghiéng clia cdc dudng tim) theo diéu kién khong xuat hién tugng
lem ring (cdt chin ren) dugc xadc dinh theo cong thic:

I+, +13=0,325.P (6.7)

Véi P 1a buGe ren.

Hinh 6.3b 12 hién tugng cdt chan ren. Géc nghiéng gidi han khi xuat hién cit chan
ren Bmax (hinh 6.3¢) dudc x4c dinh tir cong thic thuc nghi€ém sau :

0
P-05.0,,.1g30 _ 0,5.P
d+d, +9, d

5h, = - (©8)

Trong do: d-dudng kinh ngoai cta ren;
dep-dudng kinh trung binh cida ren;
d;-dudng kinh trong cia ren;
dep-dung sai dudng kinh trung binh cia ren;
di-dung sai dudng kinh trong cla ren.

2- Ty dinh vi : Do nhitng nhugc diém ciia phuong phap dinh vi cting, phuong phap
tu dinh vi khi 1dp rdp ty dong da dudc nghién cttu ng dung rong rii. Theo phuong phap
niy, mot chi ti€t duge kep cd dinh, chi ti€t con lai c6 kha ning dich chuyén tu do trong
khong gian & mot

mitc d6 nhat dinh. A
Do vay khi ldp rép, _

N
T
R

e

né c6 kha niang tu S

dinh vi theo mait )

; , ) a

lap ghép cua chi g e
ti€t cO6 dinh. Vi du

trén hinh 6.4a 1a so Iﬂ_ | o
do ty dinh vi don 54 %l
gidn nhat. Khi cam ! — )
¢6  prophin hinh H_@, Ernad
séng quay sé& lam ;\ﬁ, - i

cho chi tiét 1dp rap
dao dong va tu roi
vao 18 1§p clia bac Hinh 6.4 Lip rdp theo phuong phdp tu tim ki€m
dudc kep c6 dinh

trén do ga 1dp rdp.
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Hinh 6.4b 1a co c4u tu dinh vi dwa trén nguyén Iy rung dong. Hai nam cham dién
bd tri vudng géc v6i nhau c6 phan than cd dinh 1 va 7 dugc 14p citng v6i thin cd dinh clia
dd g4 14p rdp. Phan di dong 2 va 6 cla cdc nam chAm nay dudc gin vao cd cAu chdp hanh
5 clia d6 g4. Trén co cadu chdp hanh c6 chi ti€t 1dp rdp 3. Co cAu chadp hanh c6 khd ning
dich chuyén theo cd hai phuong tic dong clia cdc nam chdm va trd vé vi tri cAn bing nhd
16 x0 4. Chi ti&t 14p rap con lai c6 chyén dong theo phuong vudng géc v6i mit phing clia
bin v&. Khi mach diéu khién dugc cAp ngudn dién c6 pha léch nhau 90°, co ciu chap hanh
5 s& c6 chuyén dong theo quy dao tron hoic elip, tao diéu kién cho qud trinh 1dp rdp xdy
ra dé dang.

Hinh 6.4c va d 13 cd c&u ty dinh vi ¢c6 cum cong tdc di dong. P& tao cho diu 1dp rdp
c6 chuyén dong yéu cau, trong rinh clia thAn 3 ngudi ta 1dp thanh don 2. Thanh don c¢6
kh4 niing quay quanh chot di dong c¢6 tim O. Mot dau cud thanh don duge gin vdi co cidu
tao chuyén dong dinh huéng 1, con dau kia gin v6i db gd 14p rdp 4, trén c6 chi ti€t can 1dp
5. Tuy thudc vao dang chuyén dong cla co cdu tao chuyén dong dinh huéng, quy dao
chuyén ddng cia dd g4 c6 thé c6 dang xodn dc (hinh 6.6¢) hoic quay (hinh 6.6d).

Hinh 6.5 12 mot co cdu lip rdp tu dong dudc thi€t k€& theo nguyén tic ty dinh vi.

Qud trinh dinh vi
trén cdc do6 g4 nay thuc

hién qua hai giai doan.
DPAiu tién cdc chi tiét 1ip
rdp dudc dinh vi sd bd
biing cdch diy sdt vaio mit
ty 1 (hinh 6.5a). Sau do6

< . ~ . Ptb
lyc lap rdp Prr s€ dich U

g . N [
chuyén chi ti€ét 2 theo
phuong 1dp rdp vdi chi tiét : '
3 cta cum ldp rdp. Néu T
chi ti€t 2 gip cdn trd do | RN

2 N . . A ! NN

qua trinh dinh vi so b ! v
chua chinh xdc va c6 sai 7773 -

s& Ao, thi chi tiét sé& dugc
dinh vi lan cudi nhd mat Hinh 6.5 Pau ldp hoat dong theo nguyén tic ty dinh vi
con dinh vi Ay.

Tai diém ti€p xic K cia chi ti€t s& xuat hién luc Py 1am cho chi ti€t 2 dich chuyén
theo phuong cin thi€t d€ c6 thé thyc hién 1dp rdp dudc. P ga tu lva 4 dugc lip dit &
trang thdi cAn bing trung tAm so v&i clra s clia tAm chin 5 nhd cdc 10 xo bd tri huéng tAim
6 (hinh 6.5b). Khi gd dit so bd chi ti€t 2 1én vi tri 1dp rdp cla mdy tu dong, bé mit lip
ghép clia né phdi nim trong trudng tim ki€m A, nghia la trong viing di chuyén ctia dd ga
ty lua. Gid tri t8i thi€u cda trudng tim ki€m Api, dugc biéu dién trén hinh 6.5¢c. C6 thé
thay d6i gid tri clia trudng tim ki€m bing cach diéu chinh lai co cdu. Gid tri clia trudng tim
ki€m A dudc xdc dinh theo cdng thitc sau:
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A > Ag; vGi A = SAc + SAy (6.9)
Trong do: Ao — sai sd dinh hudng tdng cdng (hinh 6.5a) ctia chi tiét ¢d dinh (mm);
Ac — @6 chinh xdc dinh hudng so bo chi ti€t ¢ dinh (mm);
An — sai s6 ché€ tao chi ti€t cd dinh (mm);

Thoi gian dinh vi dude x4c dinh theo cong thic :

t= i (6.10)
an
O day: n — s0 dao dong trong 1 phiit;

N . A
a — bién d6 dao dong dudgc chon biang modt nira khe hd yéu cau 73(h‘1nh
6.5¢c) ctia mdi 1dp (néu chi tiét duge vat mép, dinh lugng nay cé thé ting).

N&u khe hd ctia méi 1dp bé, d€ c6 thé thuc hién 1ip rdp
tr dong, yéu cau dd chinh x4c cla qué trinh dinh vi rat cao, do
thi€t bi ldp rdp phadi dugc ché tao rat chinh xdc. Lip rdp tu dong
s& rat kh6 khin khi thyc hién cdc moi lip ma mot trong sd cdc
bé mit 1ip ghép khong c6 mdt mit chuidn 6n dinh 'va tin cdy.
Hién tugng nay thudng x4y ra véi cdcochi ti€t c6 hinh dang

khong can xtng, ngin hodc chwa'qua gia cong v..v. Cong nghiép
ch€ tao dung cu thudng gip cdc trudng hgp nay. Lip rdp theo
phuong phdp tu dinh vi rdt phit hgp cho cdc mdi ghép vira néu.
Tuy vay phudng phdp 1dp rap tu dinh vi vira néu c6 nhudc di€m
12 qué trinh im ki€m va 1am tring tim clia cdc chi ti€t 1ip ghép

hoan toan mang tinh ngiu nhién, do tin cdy khong cao.

C6 nhiéu phuong phdp 1dp rdp ma qud trinh lam tring
tAm clia cdc chi ti€t 1dp ghép dudc thuyc hién nhd cdc chuyén
dong c6 chi dinh theo mdt qu§ dao ngidn nhat O;0, (hinh 6.6a).

Hinh chi€u clia dudng tdm truc O; trong hé toa dd 2
chiéu dugc dic trung bing doan [ tao vdi truc x mot goéc .

Hinh 6.6

Hinh 6.6b 12 so dd lip rap dva trén nguyén ly khi dong
hoc. N&u duwa dong khi nén véi 4p luc nhat dinh qua 13 tir dui 1én tao ra mot luc R c6 tic
dung dinh tim truc véi 16 theo phudng O;0,. Luc nay c6 thé tinh theo cong thic :

Rzp%SL (6.11)

V6i: Sy — dién tich mit cit ngang clia truc , Sp= LH
H — chiéu dai ddy cung (mn);

L — Chiéu dai dudng sinh cda truc.
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6.2.2 Cac phuong phap va cd cau dinh vi c6 chu dich khi ldp rap

St dung dinh vi ciing sé& lam cho qud trinh ldp rdp kh6 khiin, b&i do tin ciy clia qua
trinh dinh vi thdp. Do vay, phuong phép ty dinh vi dudc nghién cttu phat trién manh mé.
Khi 1dp rdp bing phuong phdp nay, chi c6 mot chi ti€t dugc dinh vi va kep chit trén miit
chuin cd dinh, con chi ti€t thit hai c6 kha ning di chuyén tu do trong mot khodng khong
gian nhat dinh. Trong qu4 trinh lip rdp sdn phadm, phai loai bd do khong ddng tim clia cic
dudng tim chi ti€t 1ip rap. PO khong dong tAm nay dugc giGi han trong mot viing nhit
dinh va s& dudc loai béd nhd chuyén dong tim ki€m cda chi ti€t tu do.

Do dudng tim cia cdc chi ti€t trong ving tim ki€m c6 vi tri ngiu nhién, nén
chuyén dong tim ki€m s& tuan thi theo quy luit xdc suit. Do vay, n€u diéu kién 1ip rdp
khong 6n dinh s& din tdi do tin cdy clia qud trinh 13p rdp thdp. Tuy nhién, néu thuc hién
mot s6 diéu kién phdi hgp nhat dinh, ching ta ¢6 thé 1ip rdp ma khong can qud trinh tim
ki€m ké trén. Chiing ta s& nghién cifu cdc dicu kién nay. Sau khi dugc 14y ra khéi co ciu
cap phoi tu dong, cdc chi tiét s& dugc dua vao cd ciu dinh vi va kep chit. Vi tri cla cédc
chi ti€t trong khdng gian thong thudng sé& bi dich
chuyén trong mit phiang XOY nhu trén hinh 6-7.

Coi truc 1 trén cd cAu cAm nim clia tay mdy
va bac 2 trong c¢o cdu dinh vi ¢d dinh ¢6 vi trf nhu
trén hinh 6.9. Gid st dudong tim cua chdng song

song v4i nhau, hinh chi€u clia“dudng tdm truc trén
XOY 1a di€ém O, s& c6 vi tri twong ddi so v6i gdc toa
do O theo bdn kinh vec t6 7, con vi tri hinh chi€u
O, clia dudng tAm bac ciing trong mit phing nay
dugc biéu thi bing vécto 7, . D9 1éch tam giita O; va
O, 1a bdn kinh vectd é =0,0,. D€ dinh vi chi tiét

chinh xdc cdn ddm bdo di€u kién é=0,0, =0,

nghia 1a tim O; va O, phdi triing nhau.

Trong thyc t&, vi tri cia O; va O, dugc xdc  Hinh 6.7 Vi trf tuong doi clia cdc
dinh thong qua d6 16n clia vécto e va géc ¢ tao véi  chi ti€t 1dp rdp trong cdc cd cdu
truc OY phu thudc vao rdt nhidu y&u t8 va khong kep true khi ldp : I-Truc; 2-Bac
thé xdc dinh chinh xdc dugc. N&u ti€n hanh dich
chuyén diém O, t6i O, theo dudng ngin nhat O,0,, ta sé& loai bé dudc qué trinh tim ki€m.
Qu4 trinh dich chuyén c6 thé do mot hodc ¢4 hai chi ti€t thuc hién ddng thdi. PE thuc hién
duge chuyén dong nay, thi€t bi phdi c6 cdc gidi phdp thi€t k€ tuong Gng. Ngoai ra, phai c6
thém cd cdu ki€m tra va co ciu chap hanh. Cd cAu ki€m tra sé& xac dinh gia tri dich chuyén
vi tao ra cdc 1énh can thi€t d€ loai bd d6 khong ddng tim biing tic dong clia cd cdu chip
hanh. Nhu vay, trong thanh phin clia cd cdu dinh vi phdi c¢6 cdc bo chuyén ddong va bo
truyén trung gian, vi du, hé khuy&ch dai va rdle.v...v..dé bdo ddm cho cdc chi ti€t c6 vi tri
yéu cau trudc khi ldp rép.
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Pinh vi c6 chii dich c6 thé thyc hién theo ba phuong 4n. Trong phudng 4n thi nhat,
co cdu ki€m tra s& tim ra gid tri tuyét ddi ciia e va géc ¢ (hinh 6.9) 1di 1énh cho cd ciu
chap hanh thyc hién dich chuyén. Sau khi thyc hién dich chuyén, cd cdu chdp hanh sé& cd’
dinh chi ti€t tai vi tri yéu cau. Trong phuong 4n thi hai, co cdu dinh vi s& chi xdc dinh gia
tri tuyét doi clia e, con co cAu chdp hanh s& dich chuyén truc 1 t6i mot di€m bat ky trén
dudng tron ¢6 ban kinh 0,0, , sau d6 thuc hién chuyén dong quay theo dudng tron d6 dé
tim ki€m diém O, .

Trong phuong 4n thit ba cd cdu ki€m tra chi xdc dinh géc @, sau dé phat 1énh cho
co ciu chap hanh dich chuyén theo phuong d6 cho t6i khi nao cd cdu phdn hdi xdc dinh
ring sai léch da dudc loai bd. Liic nay, cd cAu chdp hanh s& nhan dudc 1énh dirng lai va
thurc hién ¢d dinh chi tiét. K&t cAu cda thi€t bi theo phuong 4n thit nhit thudng phifc tap vi
cin nhd hai dai lugng e va ¢ ddng thdi. Phuong 4n thi hai ciing khé thuc hién chuyén
dong quay theo cdc dudng tron c6 ban kinh khdc nhau. Vi th€, trong thuc hién ky thuit,
phuong 4n thit ba dudc st dung rong rii nhat.

Tuy thudc vio nguyén tic diéu khién co cdu chap hanh, co ciu dinh vi c6 chi dinh
dudc chia 1am hai loai: diéu khién theo sai 1éch va diéu khién theo kich thich. Khi diéu
khién theo sai léch, co cAu chap hanh ty dong dirng lai khi sai léch da dudc loai bd, con
khi diéu khién theo kich thich, luc tdng hop tic ddng lén chi ti€t di dong sé& bing khong
khi sai 1&€ch bi loai bé.

Co cdu dinh vi c6. chi dich theo
phuong 4n thi ba véi hé thdng diéu khién
theo sai 1€ch dugc trinh bay trén hinh 6-8.

Chuyén dong tir dong co 1 qua bod
truyén truc vit 9 va 1o xo 14 8 s& lam cho diu
13p rap 7 dich chuyén theo miii tén L. Truc 6
dudc g4 trén diu 7; bac can 1ip 5 dudc g4
trén d6 g4 4. Pong cd 1 qua bd khuyé&ch dai
2 va bd so sdnh 3 dugc ché tao theo nhiéu
ki€u (cdm tng, quang dién .v.v.v...).

Do dutng tim cua bac va truc khong
tring nhau, cdc cdm bi€n CB1 va CB2 s&
hinh thanh nén cac tin hi€u khac nhau. Cac
tin hi€u nay dudc so sdnh trong bo so sdnh 3,
sai léch ctia chiing s& dugc khuy&ch dai va
ding d€ diéu khién dong co lam dich
chuyén diu 1ip rdp theo phuong gidm sai
1éch. Dich chuyén theo phuong T ciing dugc
thuc hién tudng tu. Khi tim bac tring vGi tAm truc, tin hi€u sai 1&€ch tir cdc bd cdm Gng s€
biing khdng, dong co ty dong ding lai, truc s& dugc Iip v6i bac nhd luc F. Trong vi du
nay, qud trinh dinh vi chi thyc hién theo mdt phuong.

Hinh 6.8 So do ctia cd ciu dinh vi
diéu khién theo sai léch
1-bong co; 2-Bo khuyéch dai; 3-Bo so
sdnh; 4-Dé gd; 5-Bac can ldp; 6-Truc;
7-Pdu ldp; 8-Lo xo ld; 9-B) truyén truc
vit; CB;,CB; — By cdm bién
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Trong trudng hdp chung,

qud trinh dinh vi cin thuc hién i
theo nhiéu phuong véi phuong

thitc tuong ty. Xét cd cdu dinh vi 4 _L 2
c6 chi dich diéu khién theo kich

thich (hinh 6.9) diing @€ 14p truc 2 Hﬂ Sy
v6i 18 trén chi ti€t c6 hinh khéi V 9 | 3

s0 17. : /
Pau 1ip rdp gdm khdi V Vo | v
S

J_A

[

s6 18 va m4 kep 22. M4 kep 22
dudc kep chit vao khdi V s 18
nhd 16 xo 21. Pau 1dp rép dugc ot // Gt

dwa vao vi tri 1dp rdp nhd mot dan N im ‘ 5 4
o e o e \

dong riéng (khong bi€u dién trén 15 7 / v .
R/ 779 =y

hinh 6.11). Trong dau 1ip rip 1a |
v \ \ D

Phia du6i, trén tim d& 16 1a chi — AN \

ti€t can 1dp rap 17 c6 16 sé lip ! L

7&
\\

<

o

truc 2, phia trén cé thanh diy 1. —_—

P e . . | 13 2 11
v6i truc. Chi ti€t 17 duge dinh vi IH- \

va ¢d dinh nhd cd ciu lip trén

phi€n gd 11. Cd c4u nay dugc
hinh thanh tir hai chdt ¢6 dinh 15
tao v6i nhau mot goéc 120° va
chét di dong 5 14p trén thanh trugt
10. Hai ch6t c6 dinh duge gé co
dinh trén thin cda thanh treo 12.

N
E

%////

Khi phi€n g4 11 chuyén dong lén
phia trén theo phuong G, thanh
trugt 10 dui tdc dong cta 10 xo
14 sé trugt ra khoéi cdm 9 gé trén
chi tiét 13. Luc nay chdt 5va 15 Hinh 6.9 Co ciu dinh vi c6 chit dich diéu khién

s€ thu:c I/lién dinh V1 chi ti~ét 17 theo thich nghi

theo 16 lap rap. Neu tim 16 bac 1 1pann ady; 2-Truc; 3,19-Puong dén dp; 4,7,20-
va tryc khong tring nhau, ¢d cdu  pay dp; 5,15-Chét c6’ djnh; 6-Van tiét huu ciia ddu
dinh vi c¢6 chd dinh s& bat dau 7. 8-pai 6c; 9-Cam; 10-Thanh truot; 11-Phién gd;
lam vigc. Cd cdu nay lam viéc  12-Thanh treo; 13-Chi tiét gd; 14,21-Lo xo; 16-
nhd hé thong dieu khi€n khi nén,  7dim dg; 17-Chi tiét cn ldp rap; 18-Khéi V; 22-Md
gom dau dp 4 va 7. Van ti€t luu  gep

cda dau dp 4 chinh 1a truc 2, con

van tiét luu (ctta khi) clia dau 4p 7 12 chi ti€t s& 6 dugc gin cling v6i thanh trugt 10 g4 trén
dai 8.
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Hé thong khi nén lién k&t véi ddu 4p 4 nhd dudng din 3, dugc diing dé dinh vi truc,
con hé thong khi nén lién két v6i dau dp 7 sé do dudng kinh D ctia 15 bac. Hé thdng khi
nén lién k&t véi dau 4p 20 bing dudng din 19 diung d€ xdc dinh dudng kinh d cla truc 2.
Gi4 tri cda d va D sé& dugc so sanh vdi nhau. Do viy, c6 thé ddnh gid dugc gia tri khe hd
ctia moi 1dp. Khe hd S s& xdc dinh vi tri cia dudng sinh bén phdi cliatruc. Con khe hd S,
s& xdc dinh dudng kinh D ctia 16 va vi tri dudng sinh bén phdi cia né. Bing cdch do Sy;
xdc dinh dugc gid tri clia dudng kinh truc d. So sdnh Sy, va Sy3 bi€t dudc tuong quan clia
dudng kinh D va d. Con khi so sdnh Sy; vd Sy, bi€t dudc vi tri twdng quam cia cdc dudng
tAm truc va bac trudc khi 1dp rdp. PAu 14p rdp c6 khdi V sé dich chuyén twong ddi so véi
cO cAu cAp phdi tr dong (khong vé trén hinh) bing mang dan hdi M nhu trén hinh 6.12.

Hé thong khi nén

dugc diéu chinh sao cho

khi truc va bac cé kich ? |

thuéc danh nghia dpy va g B AT i J A

Dpn thi cdc khe hd Sy3 va Ld} ‘ r—é‘l £ Ej—_

S bdng nhau (hinh ) %u3 | ,_.i.ff.’_ . « p 18 p
6.10). Ngoai ra, néu cdc I | 2 o l !jl _L<
dudng sinh bén phéi cta 0 ey - %;M

truc va bac cling nim Ly e

trén mot dudng thing, thi g Q

cdc khe hd Su. va Sp 5/{ q7 5

cling bing nhau. Trong

di€u kién nay budng khi . ’
Hinh 6.10 Hé thong diéu khién khi nén ctia ¢ ciu trén

v6i mang dan hdoi M 6 10
inh 6.

cung véi truc s&€ nim &
trang thdi cin bang. Khi Sy3 > Sy thi truc chwa dat duge vi tri cdn bing clia mang dan hoi.
Con khi Sy; < Sy truc s& nim dé 1én mot phﬁn
cda mit diu chi ti€t 17 (hinh 6.9). Trong c4 hai
trudng hgp, budng dan hdi sé dich chuyén dau
1dp rap c6 truc v& vi tri cAn bing. Thanh diy 1
(hinh 6.9) s& day truc vao 15 clia chi ti€t 17. Sau
khi 1dp truc, diu 1dp rdp v6i khoi V s§ 18 dudc
hdi vi vé bén trdi, mé kep 22 md ra, phi€n gd 11
ha xudng lam cho truc di xudng hét chiéu dai
13p yéu cdu va cum lip sé& dugc diy ra ngoai.
6.2.3 St dung Robot trong h¢ thong lip

2

rap

1-O chita tv dong nhi€u ngin; 2-Mdng
nap phdi; 3-Phéu c4p phodi rung; 4-Ban tay; 5- . . . _.
Sén phim 14p; 6-Robot. Hinh 6.11 SJ d6 trung tim 15p rép

véi Robot Skilam
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