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’ CHUONG I ’
HE THONG TU PONG SAN XUAT CUNG

Trong chuong ndy ching ta xem xét cac thiét bi ty dong dugc dung dé gia cong
c4c chi tiét roi rac voi san luong 16n. Thiét bi trong ddy chuyén san xuét co khi thuong
bao gom mot s may dé thuc hién viéc gia cong trén day chuyén. Cac day chuyén nay
duoc goi la may van chuyén hay bang chuyén.

1.1 CAC DAY CHUYEN GIA CONG TU PONG

Day chuyén tuy dong bao gdbm mot s may dwoc ndi voi nhau boi thiét bi van
chuyén phéi giita cac nguyén cong. Viéc van chuyén phoi dugc thyc hién tu dong va céc
may gia cong thyc hién chirc nang chuyén mén cia chiung mdt cach ty dong.

DPuong day tuy dong thuong c6 ¥ nghia thich dang trong truong hop doi song san
pham trong d6i 6n dinh ,nhu cau san pham cao dii hoi toc do san xuét cao va néu phuong
phap san xuét khac thi chi phi nhn cong rat 16n. Muc dich cia viéc sir dung duong day tu
dong la:

- Giam chi phi nhéan cong.

- Tang toc d6 san xuat.

- Giam ph0i trong qué trinh.

- Giam khoang céch di chuyén giira c4c nguyén cong.

- Tich hop cac nguyén cong. San phim ra
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Day chuyén tw dong bé tri theo dwong thing

Trong cau hinh bb tri theo duong thang cac may duoc bb tri it nhiéu theo duong
thang. Dong phoi cé thé quay 90°, hoic 1a dé dinh huéng lai phoi, do khong gian hep
hodc nhiing nguyén nhan khac, nhung dac tinh cau trac kiéu duong thang thi van git
nguyén.

DAy chuyén dong bé tri theo dwong tron

Trong cau trac xoay tron, chi tiét dugc xoay quanh mot ban tron .Céc vi tri gia
cong la ¢ dinh va thuong bd tri xung quanh ban tron. Chi tiét di chuyén trén ban quay va
dugc dinh vi tai mdi vi tri dé gia cong hodc lap rap. Kiéu thiét bi nay thuong goi 1a may
nhiéu vi tri theo duong tron. CAu hinh ciia may duoc vé trén hinh 4.3

Chi ti€t 4
Hé thGng may b0 tri theo dudng

Cach chon kiéu bé tri didy chuyén

Viéc chon lya gitta hai kiéu may phu thudc Vao yéu cau tmg dung. Kleu may xoay
tron thuong bi han ché boi kich thude phdi nhé va s6 vi tri it. Viéc thiét ké ciu triic xoay
vong thuong khong dugc linh hoat 1dm.

1.2 CAC PHUONG PHAP VAN CHUYEN PHOI

Co cau van chuyén cua duong diy tu dong khong chi van chuyén ban thanh pham
hodc don vi lap rap gitta cac vi tri ké can nhau, ma con dinh huéng va dit chi tiét vao vi
tri chinh xac dé gia cong trén mdi may. Cac phuong phap van chuyén phoi c¢é thé chia
thanh 3 loai:

1. Van chuyén lién tuc .
2. Van chuyén dong bo gian doan.
3. Vén chuyén theo kiéu day tu do.
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Ba loai trén dugc phan biét bai kiéu chuyén dong .Co ciu van chuyén ddi voi mot
ung dung cho trudc phu thudce Vao nhitng yéu t sau:
- Kiéu nguyén cong can phai duoc thyc hién,
- S6 lwong Vi tri trén day chuyén,
- Trong luong va Kich thuge cua phoi,
- CO b tri vi tri bang tay trén duong day hay khong,
- Toc do san xuat yéu cau,
- Can d6i thoi gian gia cong khac nhau trén day ch uyén.

Trude khi ban vé 3 loai hé thdng van chuyén phoi, chiing ta phai giai thich 16 su
nham 1an c6 thé. Cac hé thong van chuyén nay duoc ding cho ca gia cong va lap rap.
Trong trU:O’ng hop may ldp rap tw dong, ching ta ndi toi cac co cau Vin chuyen ban thanh
pham giita cdc vi tri ,chir khéng phdi co cdu nap phdi ding dé nap cac chi tiét 1ap rap tai
mot vi tri cu thé. Cac thiét bi nap va dinh hudng cac thanh phan thuong 1& mér phan tich
hop cia may gia cong.

Vin _chuyén lién tuc

Véi phuong phap van chuyén lién tuc, phoi duoc di chuyén lién tuc vdi véan tdc
khong doi. Viéc nay d0i hoi cac dau cong tac phai chuyén dong trong qua trinh gia cong
dé theo chi tiét gia cong, Thi du : Kho c6 thé dung hé thong van chuyen nay trén day
chuyén gia cong vi van dé quéan tinh do trong lugng va kich thudce cua dau cong tac.

Trong nhimg trudng hop khac , viéc van chuyén lién tuc thuong rat dugc wa ding .
Hé thong van chuyén lién tuc tuong ddi dé thiét ké va ché tao va co thé dat toc do san
XUAt cao.

Vin chuyén gidn doan

Nhu tén goi, trong phuong phéap nay chi tiét duoc van chuyén mot cach gian doan
hodc khong lién tuc. Cé4c tram gia cong duoc cb dinh tai cac vi tri ,con chi tiét duoc van
Chuyén gitra cac tram sau d6 dugc ga dat tai vi tri can thiét dé gia cong. Tat ca cac chi tiét
dugc van chuyén dong thoi va do d6 thuat ngit hé thong vin chuyén dong bg duoc ding
dé mo ta phuong phap van chuyén phoi nay.

Vén chuyén phéi khong dong bo

Hé thong van chuyén nady goi 1a hé thong day - tu do, cho phép phéi di chuyén t&i
tram tiép theo sau khi gia cong tai vi tri hién tai. Mdi chi tiét chuyén déng déc lap ddi vai
c4c chi tiét khac. Vi thé mot sb chi tiét co thé dang gia cong trén day chuyén trong khi
nhitng chi tiét khac lai duoc van chuyén giita cic tram.

Hé thdng van chuyén khong dong bd mém déo hon so Vi hai hé thdng trén va
tinh mém déo nady cd thé 1a mot wu diém 16n trong mot s6 trudng hop. Trong hé thong
khong déng b tuong dbi dé bo tri co cau triv phéi trong qua trinh. Hé thdng day tu do
ciing ¢O thé bu trir van dé can doi day chuyén khi ma thoi gian gia cong gilta cac tram
tuong ddi khac nhau. Cac tram song song hodc mot s6 tram ndi tiép c6 thé duoc dung cho
cac nguyén cong dai va cac tram don 1¢ c6 thé duoc ding cho cac nguyén cong ngan hon.
Nho d6 , tde dé san xudt trung binh o thé sdp xi nhu nhau.

Day chuyén khong dong bo thudng dugce sir dung 6 noi ¢6 mot hodc nhiéu tram van hanh
bang tay va khi ma sy dao dong thoi gian chu ky thuong 1a mot van dé trén hé thong
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khong dong bd Nhwoc diém cua hé thong day tu do 12 ndng sudt chu ky thudng thap
hon so v6i cac dang khac.

Do ga vé tinh

Do ga vé tinh duoc thiét ké sao cho n6 ¢ thé duoc di chuyén dinh vi, kep chit tai vi tri
tram ké tiép. Nho chi tiét duoc dinh vi, kep chat chinh xac nén n6 ¢ vi tri dang cho mdi
nguyén céng. Uu diém nira laco thé dung cho nhiéu chi tiét trong tu nhau.

Phuong phap khac khong can ding dén dd ga vé tinh ma ban than chi tiét duoc dich
chuyén tir tram nay dén tram kia. Khi toi mot vi tri, chi tiét s& duoc kep chat ty dong dé
gia cong.

1.3 CAC CO CAU VAN CHUYEN

Chia 1am 2 nhém: dich chuyén thang va xoay tron.

Co céu dich chuyén thang: gom 3 loai :

- Hé thong dich chuyén kiéu thanh gat: chi tiét gia cong dugc nang 18n khoi vi tri gia
cdng boi thanh nang va dich chuyén dén vi tri tiép theo, ri ha chi tiét xuéng va dinh vi
mét cach chinh xac dé gia cong.

- Hé thdng bang tai co chét day: dung trong vén chuyén phoi. Céc con lan duoc truyén
dong boi 1 trong 2 co cAu. Tht nhét 14 co cau din dong bang day dai trong d6 day dai det
nam dudi cac con lan chuyén dong lam cho céc con lan quay nho ma sat. Co cau xich la
co cu thong dung thir hai dung dé quay con lan.

- Hé thong xich tai : ding van chuyén cic co cau mang phoi. Bing xich duoc dan dong
bai puli nam ngang hodc dimg.
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Co céu van chuyén kiéu xoay tron: o
- Phuong phéap dung ki€u thanh rdng va banh rang : piston dugc dung dé day thanh rang
lam cho banh rdng quay va ban may quay.
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- Co céu xoay ban kiéu banh céc : don gian nhung hoat dong khong tin ciy do chong
mon va lién két nhiéu thanh phan.

- Co cau Geneva: dung chuyén dong xoay tron lién tuc dé dinh vi ban may. Néu ban may
6 6 ranh cho 6 vi tri dinh vi thi mdi khi co céu dinh vi xoay 1 vong, ban may S€ quay 1/6
Vong Cam dan dong chi lam cho ban quay di mot goc. P6i véi co cau bi dan co 6 ranh
thi dé xoay ban di 1 goc 60° cam dan dong s& xoay di 120°, 240° con lai né chay khong.
Luc nay ban may ding yén. Pdi véi dia bi dan c¢6 4 ranh goc xoay sé& 1a 90° dé dinh vi va
270° con lai 14 chay khong. Thong thudng sé vi tri xoay cua ban 12 4,5,6 va 8.
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- Co cdu cam: ¢6 nhiéu dang co cdu cam xoay ban may dam bao do chinh xac va do tin
cay cao, dugc dung rong rai trong cong nghiép du gia thanh tuong doi cao.
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14 CO CAU TRU PHOI TRUNG GIAN

Puong day tu dong thudng duge trang bi thém nhiing co ciu khéc, thi du co céu trir
phoi trung gian ma ching ta da gidi thiéu trong muc 4.1. Déi véi day chuyén tu dong ,
Vlec b tri mot o trix phoi ¢ gilta duong day la Chuyen thuong. mét vi du vé viéc st dung
o trir phoi 12 2 hé thong van chuyén gian doan néi véi nhau bai mot Vung tich trir cac chi
tiét gia cong. Co thé ndi 3,4 hoic tham chi nhiéu duong day theo kiéu nay Mot vi du
khac vé 6 trit phoi 1a day chuyén khong dong bo. Vi hé thong ndy cd thé bd tri 6 trix
phdi tai mdi vi tri gia cong. C6 2 1i do chinh dé sir dung 6 chira phoi:

- Li do thir nhat: Giam anh hudng cia viéc dimg nha may nao d6. Hé thong van chuyén
lién tuc hoac gian doan hoat dong nhu mot may tich hop khi mét vi tri bi hong hoac khi
tién hanh bao tri du phong phai ngung san Xuat.

+ Dung cu bi hong hodc diéu chinh dung cu tai vi tri gia cong riéng biét.

+ Poi dung cu dinh ki.

+ Phoi hoic thanh phan khong dat chat luong. Yéu cau phai 1am sach lai co céu
nap phoi.

+ Nap phoi thém vao co ciu cp phdi tai vi tri lap rap.

+ COng tac dién bi hong.

+ Co cdu van chuyén hoic tram gia cong bi hong.
Mbi khi bi hong trén day chuyén tu dong ,co cau trit phdi trung gian cho phép mot phan
duong day tiép tuc hoat dong trong khi phan con lai dimg hodc stra chira.
Vi du: Cho rang mot duong day c6 20 vi tri dugc chia ra 2 phan va dugc ndi v6i nhau
bang mdt 6 chira phdi trung gian. O nay tw dong nhan chi tiét tir phan thi nhat va nap cho
phan thtr hai. Néu c6 mét vi tri bi tic, 1am cho nira dau tién bi dimg thi ntra thi hai van
tiép tuc cho dén khi hét phoi. Tuong ty, néu phan thir 2 bi dimg thi phan thtr nhét tiép tuc
lam viéc cho dén khi 6 chira phoi bi day.

o} phdi trung gian
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o) phoi trung gian nam gilta 2 giai doan
- Li do thir hai cta viéc dung co ciu trit phdi trung gian 13 giam anh huéng sy dao dong
cua chu ki gia cong. Nhimg dao dong nay Xay ra hodc giita cac tram gia cong, hodc trong
truong hop duong day c6 mot hodc vai nguyén céng gia cong bang tay.

Thiduy:
Cho rang chung ta dé thu duoc thong tin vé nguyén cong va xac dinh duoc sy phan tan
thoi gian nguyén cong doi vai tat ca 100 chu ki nhu sau:

Thoi gian s 7 8 9 10 11 12
Khoang phan tan 2 10 18 38 20 12




Vay thoi gian trung binh cta nguyén cong nay la 10s. Nguyén cong bang tay nay
d4 dung trén day chuyén dong bo va day chuyén phai thiét 1ap mot thoi gian chu ki 12 12s
dé nguoi van hanh co thoi gian hoan thanh toan bo cong viéc lap rap. Viéc nay cho cong
suat 12 300ch/h tir day chuyén. Néu thoi gian dugc didu chinh xudng 11s thi ning suét s&
tang 1én duoc 327ch/h nhung ngudi tho lai khong cé kha nang hoan thanh 12% san pham
ldp rap. Vi vay nang sut thyc té chi 12 288ch/h. Néu thoi gian chu ky giam xuéng 10s thi
nang suét s& la 360ch/h. Naéng suét thuc té s& giam xubng con 245ch/h.

V61 hé thong van chuyén khong dong bd ,day chuyén co thé sap xép dé nhan hang
loat cac chi tiét trudce va sau nguyén cong bang tay. Nhu vay nguoi thg ¢ thé sap xép
thoi gian dé thuc hién viéc tuy theo qué trinh. Vi thoi gian trung binh cila nguoi tho
twong ung voi thoi gian ciia chu ky 1am viée trén day chuyén cho nén day chuyén s& hoat
dong mot cach déu dan. Thoi gian chu ky c6 thé thiét 1ap 10s va nang suat diy chuyén s&
dat 360ch/h.

Nhuwoc diém coa vung dém trir phoi 1a tén khong gian xuong, tén nhiéu phoi hon,
nhiéu thiét bi van chuyén phéi ,1am cho hé thdng day chuyen phtc tap hon. Nhung wu
diém cia no thi thuong 1a da 16n dé ¢6 thé bl trir nhuge diém ma no co.

15 CAC CHUC NANG PIEU KHIEN

Viéc diéu khién day chuyén 1a mot van dé phirc tap, co hang loat cac budc tuan ty
can phai thue hién. C6 3 chirc nang chinh dugc dung dé diéu khlen hoat dong cua day
chuyén tu dong. Thir nhat 1a dam bdo hoat dong, thir hai 14 y8u cdu an toan, thir ba 12 yéu
cau chadt liong.

1. Diéu khién trinh tu
Muc dich cta chirc nang ndy 1a phéi hop hoat dong ciia bang tai va cac tram gia
cong . Cac hoat dong khac nhau cua day chuyén tu dong phai dugc thue hién mot
cach chinh xac va tr6i chay.

2. Pam bao an toan

Chtrc nang nay dam bao la day chuyén van chuyen s€ khong hoat dong trong

truong hop khong an toan hoac dleu kién nguy hiémCéc cam bién phai duoc gan
thém vao hé thong dé dung cu tién tuc gia cong trén day chuyén. Trong chuc nang
diéu khién tuan ty ciing bao gom ca vige kiém tra cac budc ti han dé dam bao cac
budc nay duoc thyc hién theo thir ty can thiét.

3. Pam bao chit luong
Chtrc ning thir ba 1 giam sét chét lugng cua chi tiét gia cong .Chirc nang nay Ia
kiém tra dé loai cac chi tiét va bo phan lip rap khong dat chat luong .

Vi tr ki€m tra
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Tram ki€m tra c6 lién hé ngudc véi cac tram phia trudc
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Phwong tién truyén thong dé dicu khién trinh ty hoat dong ciia duong day tu dong 1a
cac role dién tir. Cac role duoc dung dé diéu khién hoat dong cua dau cong tac, bang tai
va céc thiét bi ngoai vi khac trén day chuyén. Nhung do kich thuéc 16n va hoat dong
khong tin cdy role dan bi thay thé béi cac bo phan diéu khién lap trinh duoc5 va may

tinh.

Suy nghi truyén théng trong viéc diéu khién duong day tu dong 1a phai dimg hé thong
khi ¢ sur co.
Viéc quyét dinh dung may hay khong con phal dua trén co so kinh té va do tin cay. Vé
diém nay c6 hai chién luoc diéu khién c6 thé dugc chon: diéu khién tirc thi va diéu khién
ghi nhg.

1. Biu khién tirc thi

Kiéu diéu khién nay la dimg tirc thi day chuyén khi c¢6 su ¢b. Viée nay twong dbi

don gian ,ré tién va khong lo ling gi. Mot sb dic tinh du béo c6 thé dugc thém vao hé
thong dé xac dinh vi tri va nguyén nhan dé bao cho thg stra chira nhanh chong.
2. biéu khién theo kiéu ghi nhd

Nguoc lai voi phuong phap diéu khién tirc thi, h¢ théng dicu khién ghi nh¢ dugc

thiét ké dé cho may tiép tuc hoat dong. N6 kiém tra chat lwong va bao vé may bang
cach ngan ngura cac tram gia cong ke tiep khoi phai gia cong céc chi tiet khong dat
chat luong.

1.6 TU PONG HOA CAC NGUYEN GIA CONG

Céac nguyén cong dién hinh 1a phay, khoan, khoét, doa va lam ren. Ciing c6 thé c6

thém cac nguyén cong tién, mai trén day chuyén loai nay.

1.

May mot vi tri

May nay thyc hién nhiing nguyén cong khac nhau trén mot chi tiét duy nhat ga
dat trén mot vi tri trong sudt chu ky Céc nguyén cong dugc thuc hién trén nhimng
bé mat khac nhau bai cac dau dao bb tri quanh chi tiét gla cong.
Nhuoc diém: khong gian han ché khong thé bé tri nhiéu dao; ning suat gia cong tir
thap dén trung binh.
May nhiéu vi tri xoay vong

May thyc hién viéc gia cong trén nhiéu chi tiét dong thoi, cac chi tiét dugc ga
trén ban tron nam ngang va trai ra nhiéu vi tri lién tiép.
May nhiéu truc chinh nam ngang

May gém nhiéu truc chinh bd tri xung quanh mét truc nam ngang, cac chi tiét
dugc ga trén truc chinh. Loai may nay dung dé gia cong cac chi tiét nho.
May tién dting nhiéu truc chinh

Céc dau mang dung cu khong chi bé tri xung quanh ban may ma con xung
quanh truc giira, gitp ting sé luong nguyén cong thuc hién trén may so véi may
nhiéu truc chinh xoay vong binh thudng. May dung trong san xuat hang khdi va
hiéu qua vi khdng gian chiém it.
Day Chuyen tu dong

Céac dau gia cong dugc bd tri doc theo day chuyen van chuyen chi tiét. Hé
thong van chuyen c6 thé 1a dong bd hodc khong dong bo. Chi tiét co the dugc van
chuyén truc tlep hay ga trén do ga vé tinh. DAy chuyén c6 thé bd tri 6 trix ph01
trung gian néu can va cac co cdu diéu khién khac nhau dé quan ly day chuyén.
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Day chuyén tu dong c6 thé dung dé ché tao céc chi tiét co kich thudc 16n, 6 vi tri
gia cong ¢ thé bo tri nhiéu hon. Gan day day chuyén ty dong co thé diéu chinh
dugc dé gia cong nhiéu chi ti€t tuong ty nhau.

17 NHUNG PIEU CAN LUU Y KHI THIET KE VA CHE TAO
Khl quyét dinh rang duong day tu dong 1a cach tot nhat dé thuc hién san xut, thi
can luu y nhlmg diéu sau:
- Ai ché tao duong day tu dong? Tu 1am hay dat 1 hang ché tao?
- Hinh dang, kich thudc va trong lugng vat lidu.
- Do chinh x4c yéu cau.
- Trinh tu cong nghé.
- Ning suét.
- Dang h¢ thong van chuyén
- Phuong phap g4 dat chi tiét gia cong
- Phuong phap dinh hudng va nap phoi khi lap rap
- Do tin cay cia day chuyén, cia may moc riéng biét va cia biang tai van
chuyén phoi.
- Kha nang trir phdi trung gian.
- Dé bao tri.
- Digc diém diéu khién.
- Khong gian xudng hién co.
- Mrc d6 linh hoat can thiét khi gia cong san pham khac.
- Gia ca ban dau cia day chuyén.
- Chi phi van hanh va dung cu.

C6 hai xu huéng xay dung duong day tu dong:

e Sir dung cac may cong cu tiéu chuan san c6 : ding may cong cu va thiét bi lién quan
vbn co duoc tiéu chuan hoa dé dung nén day chuyén phuc vu muc dich cu thé cho xi
nghiép.

Uu diém: tai sir dung cac mdy san co, dé bao tri, stra chira.
Nhugc diém: chi tiét gia cong phai don gian va kich thudc nho.

e Dit hang cho nha ché tao theo yéu cu: thong thuong nha may duoc yéu cau dua ra
mot sé phuong an. Cac phuong an thiét ké 12 dya trén san pham nha may d cé hay
dua trén nhitng kinh nghiém cua ho.

Khi phwong 4n thiét ké dwoc chap thuan, nha may s& thuc hién viée thict ké chi tiét,
Két qua may phai dugc xay dung theo nguyen tac “block xdy dung”, nghia la day
chuyén chuyén moén hoa dugc ché tao dé san xudt mot san pham nhat dinh cua khach
hang. Khi day chuyén duoc xdy dung theo nguyén tic “block xay dung” ching dugc
goi la day Chuyen hop nhat (Unitized).

Nhu’ng day chuyén nay c6 niang suit cao hon so véi day chuyén két ndi (line link),
chiém it dién tich hon. Tuy nhién chung c6 gia thanh cao, do vay chi nén dung khi
biét chic 1a san pham ton tai 1au dai va ban thiét ké khong doi hoic it thay doi.

BAI TAP
Mot day chuyén thyc hién mot chudi cic nguyén cong gia cong va lip rap. Nguyén

cong sat cudi 1a nguyén cong lap ghép thuc hién bang tay. D6 phén tan thoi gian cua
nguyén cong nhu sau:
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Thoi gian nguyén cong Tan suat xuat hién
15 2.7
16 6.1
17 12.1
18 25.9
19 32.1
20 10.9
21 6.9
22 3.3
Tong 100

Vi tri cham nhat 13 tw dong, c6 thoi gian chu ki 12 18s.

a) Néu day chuyén sir dung hé thong van chuyen dong bo, hay tinh nhip san Xuat va
ning suat thuc té cho mdi gio néu hé thong van chuyén duogc thiét ké dé van
chuyén chi tiét tai mdi khoang thoi gian sau: cir 22s, 21s, 20s, 19s, 18s mot lan.
Thoi gian van chuyén phoi coi nhu khong dang ké.

b) Néu hé thong véan chuyén khong dong b duge ding trén day chuyén dé dua cac
chi tiét dén vi tri lip rap bang tay, vay hé théng phai hoat dong vai chu ki thoi gian
nhu thé na0? Hay xac dinh ning suit twong tng cua day chuyén.

GIAI

a) Day Chuyen su dung hé thong van chuyen dong bo, nhip san Xuat va nang suat
thuc te cho mdi gio néu hé théng van chuyén dugc thiét ké dé van chuyén chi tiét
tai mdi khoang thoi gian : ctr 22s, 21s, 20s, 19s, 18s mot 1an 14 :
22s:

Nhip san xuat = 3600/22 = 163,6 chu ki/h

21s:

Nhip san xuat = 3600/21 = 171,4 chu ki/h
20s:

Nhip san xuat = 3600/20 = 180 chu ki/h
19s:

Nhip san xuat = 3600/19 = 189,5 chu ki/h
18s:

Nhip san xuat = 3600/18 = 200 chu ki/h
b) Khi hé théng van chuyén khong dong bo duoc ding trén day chuyén, thi thoi gian
trung binh cua nguyén cdng bang tay trong ung voi thoi gian cua chu ki lam viée
trén day chuyen :

Chu ki thoi gian = (15 + 16 +17 +18 +19 +20 +21 +22)/8
=18,5s

Ning suét tuong Gng ciia day chuyén:

Ning suat = 3600/ 18,5 = 194,5 ch/h
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CHUONG II
HOAT PONG SAN XUAT

VA CHIEN LUQC TU PONG HOA
2.1 CAC NGANH CONG NGHIEP:

C0 5 nganh cong nghiép:
1) Céc nganh cdng nghiép co sa

Khai thac va ché bién tho (dau hoa, khoang chat...) nhitng ban thanh pham can
thiét boi cac nganh cong nghiép nhu: Luyén kim den, cong nghiép ché bién sat va

kim loai, hoa chét, gidy, ciment.
2) Cong nghiép ché tao mdy:

Cac nganh cdng nghiép nay ché tao san pham cudi cling can thiét bai cac xi
nghiép dé ché tao cac may moc ban cho khach hang
3) COng nghiép sdn xudt hang tiéu dung:

La cac nganh cong nghiép ché tao san pham dung hang ngay nhu 6t0, thuc
pham, may mic... Chung chiu d4nh hudng 16n ciia sy phét trién kinh té va mét.
4) Cac cong nghiép dich vu:

Tat ca nhimg hoat dong lién quan dén san xuat va phan phdi san pham:

thuong mai, cac nghé tu do....
5) Cac cdng nghiép miii nhon:
La cac nganh cong nghiép sir dung tat ca nhiing sang ché gan nhat nhu
thong tin, cdng ngh¢ sinh hoc, ngudi may, vat liéu moi, laser...

2.2 CAC DANG SAN XUAT:

Dinh_nghia: Qué trinh san xuat 1 trat tu cac hoat dong 1am ftang gid tri cho vit
chdr. Mot qua trinh duoc dit trung bai trinh tu cac nguyén cong, boi ché do cong nghé va
dong ra cta san pham.

Quaé trinh c6 thé 12 lién tuc, khong 1ién tuc va hdn hop.

Qua trinh dwgc goi 14 lién tuc néu duong di chuyén cua vat liéu 1a khong doi.

Qua trinh duwrge goi 14 khong lién tuc néu vat liéu chinh dugc bién doi mot cac tuan
ty va thoi gian giira hai nguyén cong khdng anh huéng dén két qua. Thir tu nguyén cong
la dong bé (cdc chi tiét co khi, 616).
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2.3 CAC DANG SAN XUAT:

Dinh nghia: Qué trinh san xuat 1 trat tu cac hoat dong 1am ftang gid tri cho vit
chdt. Mot qué trinh duoc dit trung bai trinh tu cac nguyén cong, boi ché do cong nghé va
dong ra cta san pham.

Quaé trinh c6 thé 12 lién tuc, khong lién tuc va hdn hop.

Qua trinh dwec goi 14 lién tuc néu duong di chuyén cua vat liéu 1a khong doi.

Qua trinh duwrge goi 14 khong lién tuc néu vat liéu chinh dugc bién doi mot cac tuan
ty va thoi gian giita hai nguyén cong khdng anh huéng dén két qua. Thi tu nguyén cong
la dong bé (cdc chi tiét co khi, 6t0).

Qua trinh dwoc goi I3 hén hop 12 sy két hop cta hai qua trinh trén. Vat liéu chinh
co thé xay ra su bién doi lién tuc & mot s giai doan va bién ddi tudn ty & mot sb giai
doan khac. Thi du nhu san xuat dng, ximang, duong.

Trong qué trinh san xuét khéng lién tuc, c6 ba dang san xuét:

1. San xuat don chiéc.
2. San xuat hang loat.
3. San xuat hang khoi.
Ba loai hinh san xuét lién quan véi san lugng dugc thé hién trén hinh sau:

Non chiec

SX hang loat » Loai voa

He thong san xuat Hang khoi
SX lien tuc

Cac dang san xuat

\SAN XUAT PON CHIEC: Dic trung phan biét cia san xuét don chiéc 1a san
luong thap, thuong chi 1a mot. San xuét don chiée thuong dé dap tmg cac don dat hang
dic biét va cac loai cong viéc ma nha may phai 1am rat da dang. Vi vay, thiét bi san xuat
phai linh dong va c6 tinh van nang , trinh d6 chuyén mon cta cong nhéan phai twong ddi
Cao.
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SAN XUAT HANG LOAT: Dang san xuat nay lién quan dén viéc san xuat cac 16
hang Vi so lwong vira phai. Cac 16 hang cd thé chi dugc san xuat mot 1an hodc duogc san
Xuat cach quang thuong xuyén. Muc dich cia san xuét hang loat thuong 1a dé dap ung
doi hoi thuong xuyén caa khach hang. Tuy nhién kha nang san xuat cua nha may vuot
qua mirc d6 yéu cau. Thiét bi san xuit sir dung trong san xuét hang loat ¢ muc dich
chung nhung duoc thiét ké voi mtc d6 cao hon nhu ciu san xuat.

SAN XUAT HANG KHOT: loai hinh san xuat lién tuc chuyén vé san xuat més logi
san pham. San xuat hang khdi déc trung béi ndang xudt rdt cao, thiét bi hoan toan danh
cho san xuat cac san pham dit biét va mac d6 yeu ciu vé san pham rat cao. Thiét bi co
tinh rat chuyén dung hon 1a van nang. Vén dau tu cao, trinh do chuyén mén cua cong
nhan thap hon trong cac nha may thudc hai loai hinh trén.

C6 thé phan biét hai loai san xuat hang khéi:
1. Séan xuét theo sb luong.
2. San xuét kiéu dong chay lién tyc.

Sén xudt theo s6 hrong lién quan dén san xuét hang khoi chi mot loai chi tiét bang
may cong cu dung tiéu chuan nhu may duc 18, may duc, may tién ren...

San xudt kiéu dong chdy lién tuc 1a nhdm khéc cia san xuit hang khéi. Pién hinh
cta kiéu san xuat nay la day chuyén may tu dong trong san xuat cac bd phéan roi phuc tap
va cac day chuyén lap rap thii cong cac san pham phirc tap.

San xuat non chiec San xuat hang loat San xuat hang khoi

So 166ng san xuat

v
v

Toc Ao san xuat

A
v

Trinh fio chuyen mon <

<
<

Van nang Thiet bo chuyen dung

> Cong cu chuyen dung

v

Theo nhom «—— Bo tri nha may — theo dong san pham

Nac fiiem cua cac dang san xuat
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2.4 CAC CHOC NANG CUA SAN XUAT:
Cac cong ty san xuat cac san pham co cac chdc nang sau:
1. Gia cong.
2. Lap rap.
3. Van chuyen va bao quan nguyen lieu.
4. Kiem tra va tho.

5. Nieu khien. Cac hoat nong san xuat
1. Gia cong.
Vat lieu tho 2. Lap rap. San pham cuoi

» »

3. Van chuyen, I6u khoa.
4. Kiem tra va tho.

3
Nieu khien

Mo hinh san xuat cho thay 5 chdc nang cua san xuat

Hoat fiong gia cong:

Cac hoat fiong gia cong nang cao chat 166ng san pham. Hoat fiong nay khong
phai la lap rap hoac tap hép cac vat lieu hay cac bo phan fie hoan chznh qua trinh
chuyen fioi ma la s6 dung nang 166ng (nhé c6 nang, nhiet nang, filen nang, hoa
nang,..) fiel thay fioi hinh dang cac bo phan, loai bo nguyen lieu tren chung, thay fioi
fiac tinh vat ly hoac hoan thanh cac loai cong viec khac fie sda fioi chung. Cac hoat
fiong gia cong co thei chia thanh bon nhom sau:

1. Hoat fiong x@& ly s6 cap (Tao phoi).

2. Hoat fiong x& ly thd cap (Gia cong trodc nhiet luyen).

3. Cac hoat fiong nang cao fiac tinh (Nhiet luyen).

4. Hoat fiong hoan chznh (Gia cong tinh).

Hoat fiong x&! ly s6 cap tao hinh dang ban fiau, nho fiuc kim loai va fiuc nhoa.
Ca hai hoat fiong fieu bien fioi nguyen lieu thanh hinh dang c6 ban cua san pham
mong muon.

X0 ly phu tiep sau x6 ly c6 ban va fi6oc thdc hien fie tao hinh dang mong
muon cuoi cung. Nien hinh cua nhom nay bao gom hoat fiong c6 khi (tien, khoan,
phay,..) va cac hoat fiong dung ap l6c (dap, uon, keo,...).

Cac hoat fiong nang cao fiat tinh khong lam thay fioi hinh dang, chz cai tien fiac
tinh cua nguyen lieu

Cac hoat fiong hoan chznh la tac fiong cuoi cung fioi voi vat lieu, voi muc fiich
cai tien mau ma hoac tao I6p bao ve cho san pham.
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Vat lieu tho

v

Chi tiet hoan chznh

v

Thiet bo
Dung cu, fio ga Qua trinh
>  san xuat
Nang 160ng fiien R
Nhain cong Phe lieu va hao phi

Mo hinh qua trinh san xuat

Hinh tren trinh bay fiau vao/ fiau ra cua hoat fiong x6 ly fiien hinh trong san
xuat. Hau het cac quy trinh san xuat fioi hoi nam fiau vao:
1. Nguyen lieu.
2. Thiet bo (may cong cu).
3. Duing cu va c6 cau co fionh.
4. Nang 166ng (nang 160ng fiien).
5. Cong nhan.
Qua trinh san xuat col hai fiau ra:
1. San pham hoan chznh.
2. Phe lieu va hao phi.

San pham hoan chgnh noi fien san pham mong muon cua qua trinh.

San xuat nguyen lieu fi6dc chuyen qua rat nhieu hoat fiong, chz co hoat fiong
cuoi cung moi tao ra san pham hoan chznh. Cac hoat fiong khac tao tien trinh cong
viec fie hoan thien qua trinh.

Hoat fiong lap rap:

Qua trinh lap rap va noi ket tao thanh hoat fiong san xuat chinh thé hai. Nac
trong cua viec lap rap la ket hdp hai hoac nhieu boi phan voi nhau. Trong chel tao san
pham, hoat fiong lap rap tiep sau hoat fiong gia cong.

Van chuyen va tich tré phoi lieu:

Can phai cung cap cac phoong tien cho viec van chuyen va tich trd phoi lieu
gida cac hoat fiong gia cong va lap rap. Thdi gian van chuyen va tich tré nguyen lieu
chiem nhieu hén thoi gian xo ly.

Kiem tra va tho:

Kiem tra va thd i6dc xem chung la mot phan cua fiileu khien chat 166ng. Muc
fiich cua viec kiem tra la fie khang fionh san pham co fat cac tieu chuan thiet ke va
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fiac tinh ky thuat hay khong. Viec thé quan tam fien tinh nang cua san pham cuoi hén
la cac bo phan fioc lap thuoc san pham.

Nieu khien:

Chdc nang fiieu khien bao gom ca viec fiieu khien viec xd ly fioc lap va cac
hoat fiong lap rap va viec quan ly cac hoat fiong cua nha may.

Nieu khien 6 cap x6 ly qua trinh nham fiat muc fiich théc hien qua trinh nho
thay foi bdi cac nhan to fiau vao mot cach thicch hop.

Nieu khien cap nha may bao gom viec sé dung col hieu qua cac lao fiong, bao
quan thiet bo, van chuyen nguyen lieu trong nhas may, chuyen ch6 san pham chat
160ng cao theo fiung ke hoach vai chi phi hoat fiong la thap nhat.

2.5 TO CHOC VA XO LY THONG TIN TRONG SAN XUAT:

Cac cong ty san xuat phai td to choc fie hoan thanh nam chdc nang fia neu 0
tren. Chu trinh x&! ly thong tin fiien hinh trong cong ty san xuat cac bo phan rdi va lap
rap thanh san pham cuoi cung fiel ban cho khach hang. Hoat fiong cua nha may ma ta
fia mo ta trong phan tr66c idoc vel 6 trung tam. Chu trinh x4 ly thong tin Addc the
hien 6/ vong ngoai, co the fiddc mo ta gom bon chdéc nang:

1. Chdc nang kinh doanh.
2. Thiet ke san pham.

3. Lap ke hoach san xuat.
4. Nieu khien san xuat.

Thiet ke san

Khach

Nieu khien san

Chu trinh x6 ly thong tin trong cong ty san

Chdéc nang kinh doanh:
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Cac chdc nang kinh doanh la phoong tien chinh fie thoing tin fien khach hang.
Vi vay, chung bat fiau va ket thuc chu trinh x& ly thong tin. Nhom nay bao gom tiep
tho, do fioan 160ng hang ban, tinh chi phi, gdi hoa fi6n fien khach hang va cac hoat
fiong khac.

Thiet ke san pham:

Neu san xuat theo yeu cau ky thuat cua khach hang, ban thiet ke sel do khach
hang cung cap. Boi phan thiet ke san pham khong lien quan fien.

Ban thiet ke san pham la tai lieu bao gom cac ban ve ky thuat, cac fiat tinh ky
thuat va danh sach vat lieu. Viec che tao va thiet ke san pham mau hoan tat, ban
quan tro cong ty iddc mai fien voi vai tro chg fiao. Ky so thiet ke co nhiem vu trinh
bay va bien chéng ve san pham fie ban quan tro quyet fionh viec san xuat.

Lap ke hoach san xuat:

Thong tin va to lieu hinh thanh mau thiet ke san pham fi66c chuyen t6i choc
nang lap ke hoach san xuat. Cac hoat fiong x6 ly thong tin trong viec lap ke hoach
san xuat bao gom: ke hoach quy trinh, lap loch trinh chu fiao, ke hoach cung dng, ke
hoach kha nang.

Lap ke hoach quy trinh khang fiocnh cac bé6c gia cong va hoat fiong lap rap can
thiet fie san xuat. To lieu AdGc s6 dung fie fionh rol trinh t6' cac nguyen cong goi la
phieu tien trinh cong nghe! (route sheet). Phieu tien trinh liet ke cac nguyen cong san
Xuat va cac may cong cu cho moi bo phan (va linh kien) cua san pham. Cac ban ky
thuat san xuat va ban ky thuat cong nghe chou trach nhiem ve viec lap quy trinh cong
nghel val cac van fie lien quan fien san xuat.

Nieu khien san xuat:

Nieu khien san xuat lien quan fien viec quan ly va fiieu chenh cac hoat fiong
vat chat trong nha may fie thdc hien fiay fiu cac ke hoach san xuat. Chdc nang fiieu
khien bao gom fiieu khien khu voc san xuat, fiieu khien ton trd, fiieu khien chat 166ng
va cac hoat fiong fiieu khien khac. Nieu khien qua trinh cung thuoc chéc nang nay
neu nha may so dung viec fiieu khien qua trinh td fiong tai cac nguyen cong.

Nieu khien khu véc san xuat lien quan fien viec giam sat tien trinh gia cong,
lap rap, van chuyen va kiem tra san pham trong nha may. Bao gom viec: len loch
trinh chinh, phan cong va xuc tien. Ng6di quan fioc so sanh tien trinh san xuat voi lich
trinh, neu bo cham, quan fioc coi gang fiel co nhding fiieu chanh can thiet fie hoan thanh
kop thoi gian.

Nieu khien ton tré phoi gida cac nguyen cong:
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Nieu khien ton tré phai co gang giu can bang giéa nguy cb ton tré qua it va chi
phi cho viec ton trd' qua nhieu.

Nhiem vu cua viec fiieu khien chat 166ng la fie bao fiam rang chat 166ng cua
san pham val cac bo phan cua chung fiat tieu chuan cua ngoadi thiet ke.

2.6 BO TRI MAT BANG SAN XUAT:

Bo tri nha may la vieic sap xep c6 s vat chat trong nha may san xuat. Bo tri
cho san xuat hang loat thi khong phu hép voi san xuat chuyen biet va ngooc lai. Co 3
cach thoc bo tri nha may lien quan fien phan x66ng san xuat truyen thong:

1. Bo tri tai vo tri co fionh.
2. Bo tri theo nhom may.
3. Boi tri may theo dong san pham.

Boi tri tai vo tri co fionh:*“vo tri co fionh” am chg san pham, bdi vi chung co kich
thooc va khoi 166ng 16n, nen fid6ic gidl tai mot vo tri va cac thiet bo can cho viec che
tao i6dc mang theo chung.

Trong bo tri vo tri co fionh cuoi cung san pham iddc chuyen khoi nha may, fie
nha may tien hanh cong viec ke tiep. Cach théc bo tri nay fid6c dung cho phan x66ng
san xuat chuyen biet, che tao cac san pham phdc tap voi so 166ng nho.

Boi tri theo nhom may: may moc san xuat fiddc sap xep thanh tdng nhom theo
quy trinh san xuat chung. Thuan 16i la tinh linh fiong. Bo! tri theo nhom may la fiien
hinh cua san xuat fidn chiec va san xuat tong fiot. Cach théc nay cung fi6dc dung
trong san xuat hang loat theo so 166ng, fiddc minh hoa 6 hinh sau:

Nhom Nhom Nhom may
may tien may pha khoan
Nhap kho Y Y phay Van
va phong
xuat kho x606ng
Lap rap Nho.rr_l Nhom
san pham may 9_1"”‘ may mai
cong tinh

Bo tri nha may theo nhom may gia cong




Bo tri theo dong san pham: neu nha may chuyen san xuat mot hoac mot loali
san pham voi so 166ng 16N, cd s6 san xuat phai Ad6c boi tri fie san xuat voi hieu qua
cao nhat.

Ba cach thdc bo tri nay (vo tri co fionh, theo ph6ong phap gia cong, theo dong
san pham) la cai cach thoc thodng thay trong cac nha may san xuat ngay nay. Nho
chung ta sel nhan thay sau nay, cach théc tho to iddic goi la cong nghe nhom, the: hien
sO no l6c ket hop hieu qua bo tri theo dong vai tinh linh fiong cua bo tri theo phd6ng
phap cong nghe.

2.7 NHONG THONG SO NAC TRONG CUA SAN XUAT:

Mot soi khai niem san xuat thuoc so 166ng hoac fioi hoi phai dung cac cach
fionh 1606ng fie xac fionh chung.

1) Thdi trinh san xuat san pham:

Chung ta chia cac hoat fiong san xuat thanh hai nhom chinh: cac hoat fiong san
xuat va hoat fiong phi san xuat.

Hoat fiong san xuat phi san pham (hay vat lieu) 6 trong may moc san xuat.

Cac hoat fiong phi san xuat la van chuyen phoi, do tro. Kiem tra va cac tac
nhan tri hoan khac. Goi T, la thdi gian chu ky gia cong tren mot nguyen cong (gom
thdi gian gia cong, van chuyen, ga fiat phoi va thay fioi duing cul trong qua trinh gia
cong), Tn, la thdi gian ton that khong thuoc ve chu ky gia cong tren nguyen cong fio
(nonoperation). Va, neu ta gia so rang co n, may hoat fiong. Cho rang san xuat la
hang loat va Q la so fién vo san pham trong moi loat. Thdi gian chuan bo ket thuc
(setup) la Ty

Thai trinh san xuat (manufacturing lead time - MLT) la thoi gian toan boi can
thiet cho viec gia cong mot loat san pham (hoac vat lieu).

Ny, 2.1
MTL = Z (Tsu + QToi + Tnoi ) ( )

i=L
Trong fio: i la so nguyen cong gia cong, i =1, 2,.. Np,.

Phodng trinh nay khong ke fien thdi gian doi trd vat lieu tho tréoc khi fida vao
san xuat.

Gia so thdi gian chu ky gia cong T,, thoi gian chuan bo ket thuc (setup) Ty, va
thdi gian phi san xuat T,, (ton that ngoai chu ky) la bang nhau mot cach t66ng 6ng
cho téng nguyen cong, chung ta co the: viet lai phdong trinh 2.1 nho sau:

MTL = r]m(Tsu + QToi +Tnoi) (2.2)
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Gia so rang Q va np, la bang nhau voi moi san pham. Trong nha may san xuat
tong Aidt nhoing thong so nay khac nhau voi cac san pham khac nhau. Trong san xuat
fion chiec, so 166ng moi loat la 1. Phodng trinh (2.2) sau khi thay gia tro Q = 1 co
dang:

MTL=n (T, +T,+T,) (2.3)

Vi san xuat hang khoi Q trong cong théc (2.1) co gia tro rat 16n, nen cac thong
so khac trd nen rat nho. Khi fio, MLT trd nen fidn gian che la thoi gian lam viec cua
may sau khi fia théic hien viec chuan bo va hoat fiong san xuat bat fiau.

Noi v6i san xuat hang khoi lien tuc, toan bo day chuyen san xuat fiééc chuan
bo trodc. Nong thdi, thdi gian phi san xuat gida cac nguyen cong chz fion gian la thoi
gian van chuyen san pham t6 mot may hoac khau san xuat fien may hoac khau ke
tiep. Neu cac khau san xuat la thong nhat fie cac bo phan iéoc x0 ly cung mot luc thi
khau nao co thdi gian hoat fiong dai nhat se quyet fionh gia tro MLT. T6 fio:

MLT = ny, (thGi gian van chuyen + thdi gian chu ky gia cong dai nhat T,)
(2.4)
nm la so 160ng cac khau san xuat rieng biet trong day chuyen san xuat

2) Nang suat may:
Nang xuat may cua qua trinh san xuat fidén chieic hoac hoat fiong lap rap thdng

fiooc tinh theo gid (Soi166ng fidn vo san pham moi gid). Nang xuat Aidoc ky hieu la R,
Cho rang cac thong so trong phoodng trinh (2.2) dien ta thdi gian setup va thdi gian
nguyen cong cua bat cd may nao. Ta fiddc thdi gian tong cong fie san xuat lo hang
hay thoi gian lo tren may, fiol la:

Thoi gian lo

=T, +QT,

may
Neu co tinh fien phan tram phel pham g thi cong thdc tren fidoc viet la:

Thai gian lo T
=T, + QT,

may su 1_q

Vay thdi gian san xuat moi chi tiet tren mot may cho tr66c hay ngan gon la thdi
gian chiec (khong ke phan tram phe pham) se la:
T = T, N QT, _ T, LT (2.5)
(o]

" Q Q Q
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Q lasoi 166ng san xuat mong muon.
Nang suat may trung binh la nghoch fiao cua thdi gian chiec.

Ry =7 2.6)

Vi san xuat fidn chiec, khi Q = 1, thoi gian san xuat mot chi tiet bang:

Tp =T,+T, (2.7)

VOi san xuat hang khoi, thoi gian chiec xap x& chu ky hoat fiong cua day
chuyen (thoi gian van chuyen + thoi gian nguyen cong dai nhat T,), cung khong tinh
fien thdi gian setup Tg,. Van fiel trong day chuyen san xuat la s6' phu thuoc lan nhau
gida cac khau san xuat trong day chuyen. Neu mot khau bo hd hay truc trac, toan bo

day chuyen fieu ngdng hoat fiong.

3) Cac thanh phan cua thdi gian nguyen cong:
Thoi gian san xuat T, la thGi gian can tac fiong fien vat lieu bang may moc,

nhong khong phai toan boi thoi gian nay la fie san xuat. Hoat fiong nay thdéong san
xuat cac san pham rdi. Thoi gian hoat fiong nay gom 3 phan: thoi gian s6 dung may
thoc sO Ty, thoi gian van chuyen phoi Ty, va thdi gian so ly dung cu Ty,. Vay:

T,=T,+T, +T, (2.8)

Thoi gian lien quan fien dung cu Ty, la tat ca cac thoi gian can thay fioi dung cu
khi chung mon, chuyen té khau nay fien khau ke: fie. hoan chznh cac hoat fiong, Ty, la
thdi gian trung binh tinh tren mot chi tiet gia cong fioi voi bat ky hay tat ca cac hoat
fiong lien quan toi dung cu.

Moi thanh phan Ty, Ty, Ty co phan giong nhau t6dng 6ng trong cac hoat fiong
san xuat moi san pham.

4) Kha nang san xuat (production capacity - PC) cua nha may:
Kha nang nhas may fiddc dung fie xac fiinh so 166ng san pham 16n nhat ma nha

may (hoac c6 s6 san xuat khac) co kha nang san xuat vOi mot fiieu kien san xuat nhat
fionh, nol lien quan fien moc fio san xuat. Nieu kien san xuat la so ca moi
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ngay (1, 2 hay 3), so ngay trong mot tuan (hoac thang) ma nha may hoat fiong, trinh
fio. cong nhan, co lam viec ngoai gid hay khong,.. Coi kha nang san xuat PC la kha
nang san xuat cua mot khau hoac mot nhom cac khau san xuat voi fieu kien nao fio.
Kha nang fiddc xac fionh la soi 166ng fidn vo hang hoa iddc san xuat moi tuan. Goi W
la soi 160ng cacc khau san xuat. Nang suat la R, fion vo moii gi6. Moi khau hoat fiong H
gié moi ca. H la thoi gian trung binh khong tinh thdi gian may moc hd hong, val sda
choda, thay the, tri hoan hoat fiong,.. thoi gian chuan bo ket thuc iédc bao ham trong
Ry, theo phoodng trinh (2.5). Goi Sy, la soi ca moi tuan (hoac khoang thoi gian thich hop
cho nha may. Kha nang san xuat cua mot nhom cac khau san xuat nho sau:

PC =WS,HR, (2.9)

Gia thuyet rang gia tro cua R, las bang nhau voi moi chi tiet iddc san xuat.
Neu nha may san xuat tong fi6t, moi san pham fiéoc chuyen qua n, may,
phoong trinh nang suat AGOC viet lai:

WS, HR,

n

m

PC (2.10)

Mot dng dung khac cua phodng trinh kha nang san xuat la dung fie xac fionh
quy thoi gian can thiet fie fiap 6ng nhu cau hang tuan. Goi Dy, la méc yeu cau hang
tuan (demand rate per week) fi6dc tinh bang so 166ng fidn vo. Thay PC trong (2.10) boi
D,, va sap xep lai, ta iddc soi gid can thiet trong moi tuan la:

Dan

WS, H = (2.11)

p
Phoong trinh (2.11) cho thay 3 cach khac nhau fiel fiieu chznh nang suat len
hoac xuong cho thich hdp voi so thay fioi cua nhu cau hang tuan.
1. Thay fioi so 166ng cac khau san xuat W trong phan x66ng.
Thdoc hien flieu nay bang cach sé dung thiet bo chda s6 dung va tuyen
them coing nhan, co the phai trang bo them may mai.
2. Thay fioi so ca san xuat S,,. Vi du: co the cho phep lam vao thd bay.
3. Thay fioi thoi gian moi ca H. Vi du: cho phep lam them gid.
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Trong cac trodng hdp nang suat may khac nhau, cac phddng trinh kha nang san
xuat col the fiddc sOa lai tuy theo yeu cau fioi vOi cac san pham khac nhau. Phéong
trinh (2.10) fiddc viet lai nho sau:

WS H = Z% (2.12)

p

5) He thong s6 duing co ich (utilization) va fio san sang (availability) cua thiet bo:

Hel so s6 dung co ich la tz so gidia so 166ng san pham lam ra (output) va kha
nang san xuat (capacity) cua c6 s6 san xuat.

U = output

L date sl (2.13)
capacity

Cong thdc nay co thel ap dung cho toan bo nha may, may rieng le trong nha
may hoac bat c6 nguon san xuat nao (vi du: nhan léc). Hei so s6/ duing fiddic bieu dien
bang phan tram.

No san sang thédng fidc dung fAe tinh kha nang tin cay cua thiet. No san sang
co the fiddc xac fionh bang cong thoc:

MTBF — MTTR

No tin cay = MTBE (2.14)

Trong fio:  MTBF — thGi gian trung binh gida cac lan hd hong (mean time
between failures).
MTTR — thoi gian sda chda trung binh (mean time to repair).

Noi tin cay cung théoing fiédc dien ta bang phan tram.

6) Phoi lieu trong tien trinh (WIP — work-in-process):
La 166ng phoi va ban thanh pham hien fiang i66c hoac fiddc so ly WIP fiddic

coi la trang thai trung gian cua qua trinh bien fioi nguyen lieu thanh san pham hoan

chznh.
WIP = ﬂ(|\/||_T)
S,.H

WE

Trong fiol WIP la soi 16dng phoi va ban thanh pham nam trong tien trinh.
Phodng trinh nay cho thay WIP bang toc fio 16u thong cua phoi trong nhas may (goi la
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mo! hinh fi6éng cong trong nha may) nhan voéi khoang thdi gian ma cac chi tiet nam
trong nha may. Nén vo cua (PC).U/ (SwH) (soi chi tiet trong mot tuan) phai thich 6ng
vOi fidn vo cua MLT (tuan).

Hai phodng phap col the fi6dc dung fie fionh 160ng vat lieu trong tien trinh la
dung ty le WIP va ty le TIP. Ty let WIP cho thay 166ng ton trd trong tien trinh lien
quan fien vat lieu that sd fivdc so ly. No la ty le gida so 166ng tong cong co phan
trong nha may voi so 166ng cua phan fiang i6oc xo ly (hoac lap rap). Ty lel WIP co
the fiddc tinh bang cach chia 166ng WIP tinh fid6ic theo phdbng trinh (2.15) voi so
160ng may hien co lien quan fien viec x0 ly vat lieu — s6 dung cac thong soi fia Ad6c
fionh nghta, ta tinh fi6oc soi 1600ng may gia cong Ngyc.

QT,

n, =WU_—<°
0 T, +QT,

Trong fio:
W: so 166ng may san xuat co the co trong nha may.
U: he so s6 dung.
Q: so 166ng trung binh cua lo hang.
To, Tsu: thOi gian nguyen cong va thoi gian chuan ket.
Vi vay ty le WIP fig0c xac fionh bang cong thoc:
WIP

tisOWIP = —

N

Ty let WIP toi 6u la 1:1, nghba la tat ca cac vat lieu trong nha may fieu fiang
Aodc xa ly. .
Ty le TIP xac fiinh tz soi thoi gian san pham nam trong nha may so voi thdi gian
gia cong that so.
MLT
n.T

m-°o

tisoTIP =

Ty le TIP toi 6u cung la 1:1 va rat kho co the fiat fiéoc ty le thap nho vay trong
thoc te. Theo ket qua cua Merchart tren hinh 2.8, ty le TIP = 20:1.
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Vai nhan Adnh ve cac thong so fiac trung cua qua trinh san xuat.

Cac khai niem nai tren rat quan trong trong san xuat va thich hép voi viec ban
thao ve' kyi thuat to fiong.

Chu ky san xuat mot san pham xac fionh thdi gian can thiet fie: co the giao hang
cho khach, thdi gian ngan nhat th6dng se nhan fiddc fidn fiat hang hon.

Ngay nay, he thong san xuat t6' fiong hinh thanh fiddc thiet ke fiel san xuat cac
san pham khac nhau voi MLT thap nhat co the.

Nang suat cao va hieu xuat cao la cac chu fiich quan trong cua ky thuat to
fiong. Cac chu fiich nay fidoc hoan chznh bang cach giam thdi gian gia cong (T,), thoi
gian cap phoi (T), thoi gian thay fioi dung cul (Ty) va thoi gian chuan ket (Ts,). Chu
fiich khac cua t6 fiong hoa la lam tang nang suat san xuat hoac lam thay fioi nang
xuat khong can fien s@' thay fioi 16n ve trinh fiol san xuat.

He soi s6 dung co ich va fiol tin cay co the fieu héu ich cho viec tinh toan thanh
qua cua nha may san xuat. No tin cay col the cho thay viec bao tri nho the nao la tot,
bao tri la bao quan va sda chda cac thiet bo trong nha may. Neu gia tro nay fat fien
gan 100% toc la thiet bo fiang tin cay va cong viec bao tri iddc thoc hien tot. Khi bo
phan cua thiet bo la loai mdi va sau nay sel cu fii, fiol tin cay co the cua no se giam.
Viec bao tri fiac biet quan trong fioi vOi thiet bo to fiong, boi vi thanh cong cua hoat
fiong san xuat tuy thuoc theo hei soi s6 dung coi the va fio tin cay cua may moc.

Vat lieu trong tien trinh la van fie quan trong trong san xuat. Nhieu cong ty
fiang co gang fie giam chi phi cua WIP va bien phap fie fiat iddc fiieu fio la to' fiong
hoa cac hoat fiong.

2.8 CAC CHIEN LOOC TO NONG HOA:
Coi vai phodng an co ban col the idc 6ng dung fie nang cao hieu qua cua hoat

fiong san xuat. Vi vay cac phodng an nay th6dng i6oc thdc hien boi ky' thuat td fiong.
Chung ta goi chung nho la chien 166 td fiong hoa. Bang sau liet ke méoi phéong an.

Chien 166c Hieu qua
1. Chuyen mon hoa cac nguyen cong. Giam T,
2. Phoi hdp cac nguyen cong. Giam ny, Th, Tho
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3. Gia cong song song. Giam Ny, Ty, T, To

4. Gia cong noi tiep. Giam ny, Th, Tho

5. Tang tinh linh hoat. Giam T, MLT, WIP; Tang U

6. Cai tien viec cap phoi va bao guan vat lieu. Giam Tpe, MLT, WIP

7. Kiem tra trong qua trinh gia cong. Giam Ty,

8. Toi 6u hoa va fiieu khien qua trinh. Giam T, g

9. Nieu khien hoat fiong nha may. Giam Tp,, MLT; Tang U

10. San xuat tich hop may tinh. Giam MLT, thoi gian thiet ke, thoi
gian lap trinh gia cong, tang U

10 chien l66c t6 fiong hoa

Chu giai:
T,: Thoi gian nguyen cong (x6! ly hoac lap rap).
Tno: Thai gian phi san xuat.
Th: Thoi gian cap phoi lieu.
nm: So 166ng may moc ma san pham phai Addc trai qua.
MLT: Thdi gian san xuat.
WIP: Vat lieu ton fiong trong tien trinh.
q: Toc fio phe pham.
U: He thong s6 dung.
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BAI TAP CHUONG 11

Bai 1. Mot so san pham gia cong qua 6 may trong nha may san suat hang loat.
Thaoi gian chuan bo nguyen cong cua moi may fiédc cho nho sau:

May thdi gian chuan bo, giol Thaoi gian nguyen cong, phut
1 4 5
2 2 3.5
3 8 10
4 3 1.9
5 3 4.1
6 4 2.5

Soi 166ng moi loat la 100 va thdi gian san xuat trung binh moi may la 12h.
a) Xac fionh thdi trinh san xuat.
b) Xac fionh nang suat cho nguyen cong 3
Giai
Nm = 6 may; Q =100ch; Ts,) = 12 gidl
a) Thdi gian nguyen cong trung binh cua nha may:
To =(5+ 3.5 +10 +1.9 + 4.1 +2.5)/6 = 4.5 phut
Thaoi gian chuan bo trung binh cua nha may:
Tw=(4+2+8+3+3+4)/6=4h
Thai trinh san xuat cua nha may:
MLT =np(Tg, + Q. T, + Tyo) = 6 .(4 +100.4,5/60 +12)
= 141h
b) Nang suat cho nguyen cong 3:
Rp =1/ Tp = Q/(Ts, + Q.T, ) = 100/(8 + 100.10/60)
=4,05 ch/h
NS:a) 141 h  b) 4,05 ch/h

Bai 2 :
Thoi gian gida cac lan hé hong cua may la 280 h va thdi gian sda choa la 6h. Xac
fionh kha nang co the cua may.
Giai:
Kha nang col the cua may:
No tin cay = (MTBF — MTTR)/ MTBF
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= (280 - 6)/280 = 97,8%
NS : 97,8%

Bai 3 :
Trung binh col 20 fidn fiat hang fiddc san xuat 6 1 phan x66ng moi thang. Trung binh
moi 6t hang gom 50 san pham x4! ly qua 10 may. Moi may co T,=15 phut, T,,=8 gid,
Te, =4 gid. Phan x66ng co 25 may, 80% fiang hoat fiong, 20% fiang s6a chda hoac bao
tri. Nha may hoat fiong 160 h/thang. Nhong giam fioc cong ty can co thoi gian lam
them la 100 gié moai thang fie gidl tien trinh san xuat fiung ke hoach.
a) Tinh thdi trinh san xuat mai fidt hang.
b) Tinh kha nang nha may trong moi thang va tai sao phai lam them gio”?
c) Tinh he so s6 dung nha may.
d) Tinh so 166ng phoi lieu trong tien trinh cua nha may.
e) Tinh cac t2 so WIP, TIP.
Giai:
Tom tat:
Q =50 ch;
To=15 phut, T,,=8 gid, T, =4 gid
Nm = 10 may
Sw.H= 160 h/thang.
W=20 may
a) Thai trinh san xuat moi fidt hang:
MLT =np(Ts, + Q. Ty + Tro) = 10 .(4 + 50.15/60 +8)
= 245h
b) Nang suat cua may:
Rp =1/ Tp = Q/(Tsu + Q.T, ) = 50/(4 + 50.15/60)
=3,03 ch/h
Kha nang san xuat cua nha may:
PC = W.Sw.H.Rp/n,, = 20.160.3,03/10
=969,6 ch/tuan
c) He so s6 dung cua nha may:
U= output/ PC= 50x20/ 969,6 =1,0313 = 103,13%
d)So 166ng phoi lieu trong tien trinh cua nha may:
WIP = (PC.U/Sw.H) .(MLT) = (969,6 .1,03/160)(245) =1529,24 ch
c) TesoWIP, TIP:
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Soi 166ng may gia cong :

n, =Wu _ QT
’ T, +QT,

=20. 1,03.(50.15/60)/ (4 + 50 .15/60)
=156
Tz so WIP = WIP/ ng. = 1529,24/ 15,8 = 98
Teso TIP = MLT / n,.T, = 245/ (10 . 15/60) = 98
NS: a)245h b) 969,6 ch/tuan  c) 103,13%
d) 1529,24 ch e) 98; 98

Bai 4 :
San pham trung binh fi66c san xuat trong nha may san xuat hang loat phai qua 6 may.
Coi 20 fidt hang mdi AGOC xuat x00ng moai tuan. cac do lieu lien quan:
T, =6 phut, Tg, = 5gib;
Q= 25 ch/fdt; Ty = 10 gidl
W= 18 may; Nha may hoat fiong trung binh Sw. H = 70 gi6/tuan.Phe pham
khong fiang ke.
a) Xac fionh thoi trinh san xuat trung binh cho 1 san pham.
b) Tinh kha nang san xuat cua nha may.
c) Tinh he so s6 dung cua nha may.
d) Thai gian phi san xuat anh hdéng the nao fien he so s6 dung nha may?
Giai:
Tom tat:
nm= 6 may; T, = 6 phut, T, =5 gi0/;
Q= 25 ch/fdt; Ty, = 10 gidl
W= 18 may; Sw. H = 70 gid/tuan

a) Thai trinh san xuat trung binh cho 1 san pham :
MLT =np(Tg, + Q. T, + To) =6 .(5 + 25.6/60 +10)
= 105h
b) Nang suat cua may:
Rp =1/ T, = Q/(Tsw + Q. T, ) = 25/(5 + 25.6/60)
=3,3333 ch/h
Kha nang san xuat cua nha may:
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PC = W.Sw.H.Rp/n,, = 18.70.3.333/6
=700 ch/tuan
d) He so s6 dung cua nha may:
U= output/ PC= 25x20/ 700 =0,7142 = 71,42%
e) Thai gian phi san xuat tang thi MLT tang dan fien so fiét san pham hang tuan
giam. Do fio so 166ng san pham lam ra (output) giam lam cho he so s dung
nha may giam theo.

NS : a) 105h; b) 700 ch/tuan; c) 71,42%
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CHUONG 111
PHAN TiCH DAY CHUYEN TU PONG

Dé thiét ké va dua vao s dung mot ddy chuyén ty dong trong san xuat, nguoi ta
can giai quyét nhitng van dé sau:
-Xac dinh sb vi tri bao nhiéu Ia thich hop.
-Dit 6 trir phoi trung gian thi €6 l¢i nhu thé nao?
-Anh hudng cia chit luong thanh phan dén hoat dong cua day chuyén tu dong.
-Anh huong cia nguyen cong san xuat bang tay dén ‘nang xuat ciia day chuyén.
-Phuong phép hé théng c6 thé phan tich duoc van dé trén.

Day chuyén ty ' dong co thé dugc phan tich, danh gia bang 3 cach:
Téc do san xuét trung binh

Hiéu qua cta duong day tu dong

Gia thanh san xuét 1 san pham trén day chuyén

3.1. CAC KHAI NIEM
Chu ky sdn xudt Tc: 1a thoi gian can thiét ¢é thuc hién mot nguyén cdng trong day
chuyén san xuat, bao gém:
Thoi gian gia cong,
Thoi gian doi cho nhitng nguyén cong c0 thoi gian gia cong dai hon,
Thoi gian van chuyén
Thoi gian sin xudt trung binh thue té Tp:
Gia tri Tc chi 14 ly tuong, trong ddy chuyén san xuét bao gid ciing cé thé co cac 1y do
kh&c nhau phai dimg may ( chuan déan hong hoc, sira chita...), do vay thoi gian san xuat
trung binh thuc té Tp bao gio ciing 16n hon Tc
Goi thoi gian dimg may dé sira chita, hiéu chinh trung binh 1a Td, ta ¢6 thoi gian san xuat
trung binh thyc té 1a:

Tp =T+ F*Ty

Trong do:
Tq: 1a thoi gian dimg
F: tn suat dimg
Néu dumg vi nhiéu 1y do thi:
To=Tc+ D FTy

J
Chi s6 j 1a chi s6 thi tu Iy do ding may.

Ning sudt ly thuyét, irng véi chu ky san xudt Iy twéng Tc nhw sau:
1
Tc

Ning sudt thwe té ciia dwong day tw dpng, teng véi thoi gian SX thwe té trung binh Tp:
1
p =
Tp
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Hiéu qud cua dwong diy tw dpng nhw sau:

_Tc _ Tc
" Tp  Tc+FTd
Phdn khéng hi¢u qud do dirng mdy I3:
p- FTd _ FTd
Tp Tc+F.Td

DPuong nhién ta luon c6: D+ E =1

Gia thanh sdn phim:

Puoc tinh béng cong thirc: Cpe = Cry + CL. Ty + G4

Trong do:

Crm: Chi phi vat tu

C.: Chi phi cho mét mot phiit hoat dong cta day chuyén

Ct: Chi phi cho dung cu tinh trén mot don vi san pham.

Ch0 Y rang cong thire trén khéng tinh dén toc dé hw hong, chi phi kiém tra, chi phi sira
chita lién quan dén nhitng san pham hw hong.

3.2. PHAN TICH DAY CHUYEN SAN XUAT KHONG CO O TRU PHOI TRUNG
GIAN

Dé xem xét viée dat o trir phoi trung gian c6 loi nhu thé nao trudc hét ta nghién ctru phan
tich day chuyén khong ¢6 0 trit phoi trung gian.

Déi véi day chuyén san xuat khong co 6 trit phoi trung gian, c6 hai phuong phép tiép
can:

Phuong phép giéi han trén

Phuong phap giéi han dudi

1/ Phuong phap gidi han trén

Ap dung cho trwong hop khi co su cé trong lic gia céng khéng lay chi tiét ra khéi may,
trieong hop ndy tan sudt dung mdy trén mét chu ky ¢é gidi han 1a cao nhdt:

F= Z Pi
i1

Trong d6: p; 1 xac suat dimg tai vi tri thir i
, i=1,2,3,....,n: 1as6 vi tri
Néu P1=P2=P3=.....= Pn thi
F=n*p
2/ Phuong phép gi61 han dudi:
Ap dung cho trwong hop ldy chi tiét ra Knéi may khi c6 sw cdphaz dung may.
Truong hop nay cho phép chung ta xac dinh gidi han dudi cua s6 lan dimg may trong
mot chu ky. theo cach nay gia st rang mot vi tri nao d6 bi dimg 1a do chi tiét gia cong,
dung cu bi hu hong, khi d6 phai thay dung cu tai Vi tri gia cong va Chl tiét gia cong phai
duogc lay ra khoi may. Nhu vay chi tiét khong thé gia cong O i tri tiép theo.
Tan suat dimg day chuyén trong mot chu ky tinh bang cong thic:

F=1- H(l_ Pi)
Néu cho rang p; = p2 = P3 =....= P, = P, ta co:
F=1- (1 p)"
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Ndng sudt ciia ddy chuyén:

Trong phuong phap gioi han dudi ( lay chi tiét ra khi dirng may ), s6 luong chi tiét thanh
pham ra khoi day chuyén bao gioi cling nho hon sO luwong chi tiét dua vao day chuyén.
Ning suit trong trudng hop ndy bang:

Trong d6 F khong chi 12 tan suat dimg day chuyén ma con 12 tan suat 1y phoi ra khoi
may khi c6 sy ¢b. Néu khong c6 phdi nao duge dua tro lai, F 1a tdc d6 phé pham. Do vay
(1-F) lahiéu suét cuia day chuyén, Tp I 1a chu ky san xuét trung binh ciia may hoac
day chuyén.

Viéc xac dinh dung phuong phap nay hay phuong phap kia la thich hop hon d6i véi mot
day chuyén san xuat cy thé phu thudc vao su hiéu biét vé cac nguyén coéng dugc ding
trén day chuyén. Ngudi van hanh may phai biét khi dimg may thi c6 nén g chi ra hay
khong. Néu doi khi chi tiét dé lai, doi khi tiét dugc thao ra thi Xac suat thyc té dimg may
la nam vao khoang giira cia phuong phéap gidi han trén va phuong phap gidi han dudi.
Trong hai truong hop thi phuong phap gi6i han trén duoc ua ding hon vi mét phan do dé
tinh toAn mot phan do d6 chinh xac cao hon.

C6 nhiéu ly do khéc trong viéc dirng may ma khdng lién quan truc tiép dén cac vi tri gia
cong ( vi du: thiét bi van chuyén hu hong, thay dung cu dinh Ky tai moi vi tri, bao tri dy
phong, thay dbi san pham ..), nhitng yéu t6 nay can phai dugc tinh dén khi xac dinh
dic diém cua day chuyén.

Trén day 14 ta gia sir cho rang xéc suat ding p, tai cac vi tri 1a nhu nhau, khé khan 16n
nhét 1a x4c dinh gia tri p chinh xac cho mdi vi tri khac nhau. C6 thé tot nhat 1a dya trén
C4cC gia tri ¢4 duoc ghi nhan tong hop tir trude 1am co sé tinh toan.

Tir cac cong thirc tinh toan trén chdng ta c6 thé rat ra nhan xét: Gia sir v6i cling mot gia
tri xac suat dung may p thi hiéu qua cua day chuyén s& giam khi s6 vi tri n ting. Nhu vay
Viéc xac dinh s0 vi tri trong mot day chuyen tu dong 12 mot bai toan tong hop phu thudc
vao nhiéu yéu tb: chat lu:ong cua day chuyen Xac suat dimg tai cac vi tri, chat lu:ong cua
c4c dung cu trong diy chuyén va yeu cau thyc té khi gia cong san pham dé dwa ra sb vi
tri phil hop khong anh huéng nhiéu dén hiéu qua cta day chuyén.

TU DPONG HOA MOT PHAN

C6 nhimng day chuyén ty dong bao gdm ca nhiing nguyén cong thuc hién bang may tu
dong va nhirng nguyén cong thuc hién bang tay.

Nhing ddy chuyén duoc tr dong hoa mot phan 1a do cac nguyén nhan sau:

1/ Viéc co khi hoa nhimg day chuyén gia c6ng bang tay thuong dugc thuc hién tir tir.
Trudc tién nhitng nguyén cong don gian s& dugc ty dong hoa va viéc bién doi thanh tu
dong hoa hoan toan dugc thye hién tirng budc, va qua trinh nay xay ra trong mot thoi
gian dai. Trong qua trinh chuyén tiép, day chuyén hoat dong nhu hé thong tu dong hoa
mot phan.

2/ Nguyén nhan thir hai 1a Iy do kinh té. Mot s6 nguyén cong bang tay rat khé ty dong
hoa hodc néu ty dong hoa thi khdng kinh té, vi du nhiéu nguyén cong kiém tra thuong
gay ra van dé khi chuyén sang thyc hién ty dong ho4.

O day chung ta s& phan tich dic diém ciia cac ddy chuyén tw dong hda mot phan khong co
6 trir phéi trung gian. Chu ky gia cong 1y tuong Tc s& dugce xac dinh boi nguyén cong
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cham nhat trong day chuyén ma thong thuong d6 1 vi tri gia cong bang tay. Chlng ta gia
sur rang sy dimg mady 12 chi trén nhimg nguyén codng tu dong hoa va nguyén nhan la khac
nhau: dung cu hong, cac thanh phan bi hong...va cling gid st rang sy dirng may 1a khéng
c6 trén nhimg nguyén cong bang tay. Cho rang p 1a X4c suat dimg may tai mot vi tri va
gi tri p co thé 1a khac nhau trén nhimg vi tri khac nhau, ching ta gia st mot truong hop
dic biét 1 gia tri p bang nhau cho moi vi tri dé nghién ctu;
Tong sb vi tri trong mot day chuyén 1a:

n=n,+n,
trong do: N, $6 vi tri gia cong tu dong

No: SO Vi tri gia cong bang tay
Goi C, la chi phi gia cong bang tay
Goi Cy la chi phi van hanh day chuyén, gia dau tu va chi phi gian tiép

CL = noco + nacas + Cat
Trong do:
Cas: Gia cuia tram gia cong tyr dong tinh trén mot don vi san pham
Ca: Gia cua tram van chuyén ty dong tinh trén mot don vi san pham,.
Chu ky gia cong thuc té: ( tinh theo phirong phdp giéi han trén )

T, =T+ F*Ty=Te + n*p*Ty
Tir day ta c6 thé tinh du:oc gi4 thanh mot don vi san pham:

CpC - Cm + (nOCO + nacas + Cat)(Tc + napTa) + Cat

Nhu vay trong mot day truyén ty dong c6 ca nguyén cong thuc hién bang tay so v6i mot
day chuyén tiu dong hoan toan thi gia thanh cho mot san pham phuy thudc vao do tin cay
ciia may ty dong. Néu may ty dong c6 tin cay khong cao, hay cé sy ¢b phai dimg may dé
bao dudng sira chira thi viéc tw dong hoa hoan toan khong han 1a ¢6 loi vé kinh té. Nguoc
lai néu may ty dong c6 do tin ciy cao, chat lugng tot giam dugc xac suat dimg may p cho
tat ca cc vi tri thi viéc tuw dong hoa hoan toan co thé giam gia thanh cho mot san pham va
viéc tu dong hoa 1a mang lai hiéu qua hon.

O TRU PHOI

Viéc phan tich ¢ trén dugc thyc hién voi gia thiét 12 khéng c6 cac 6 trir phdi tai cac vi tri
day chuyén, vi vay khi mét vi tri bi dimg thi cac nguyén cong bang tay ciing phai ding
theo vi khong c6 phoi liéu. S& hiéu qua hon néu giira cac vi tri san xuat bang tay c6 6 trir
phdi trung gian. V6i cach nay thi mot khi may tu dong dung thi cac nguyén cong bang
tay s& van tiép tuc, viéc nay gop phan cho viéc can d6i day chuyén tét hon.
Xét trudong hop diy chuyén khéng c6 6 trix phoi: Trong truong hop nay ca diy chuyén
dugc xem nhu mot may, khi mot vi tri ¢6 sy c6 ca day chuyén s& bi dimg, hiéu qua cia
day chuyén nhu da duoc tinh & cac phan trén nhu sau:
Tc

Tc +F *Td
Bay gio ta xét trudng hop day chuyén cé 6 trit phdi, c6 hai truong hop vé tinh hiéu qua
cla o trir phdi trung gian

1/ O trir phdi cé sirc chira vo tin :
Trai nguoc véi van deé trén 1a bo tri nhiing 6 trir phdi trung gian ¢ strc chira vo tan trong
day chuyén. Neu ta cho rang moi 0 trir phoi mt nira da day ( néi cach khac 6 trit phoi co
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kha niang cung cap lién tuc va nhan lién tuc phoi), thi cac cong doan hoat dong s& khong
phu thudc 1an nhau.
Tat nhién 1a mot o trir phoi trung gian c6 strc chira vo han 13 khdng cé trong thuc té. Tuy
nhién néu diéu d6 1a c6 thuc thi hiéu qua cua day chuyén s& dugc xac dinh phu thudc vao
khau yéu nhat. Chung ta phai gidi han viéc san xuat dé no thich ing voi khau yéu nhat,
néu khong luong phoi & trude khau yéu nhat s& dang 18n vo han, va luong phdi ¢ sau
khau yéu nhat s& hoan toan rdng. Vi vay trong thuc té gidi han hiéu qua cao nhét duoc
xéac dinh bai khau yéu nhat.
Néu ta gia sir chu ky Tc 12 bang nhau cho tat ca cac nguyén cong, hiéu qua cua bat ctr vi
tri ndo trén day chuyén duge xac dinh bang cong thirc:

TC
T, +F. Ty
Trong d6 chi s6 k chi s6 thir tw vi tri trong ddy chuyén
Hiéu qua cua toan bo day chuyén dugc xac dinh bang cong thirc:

E. = min E

trong d6 ky hiéu oo chi 6 trir phoi trung gian c6 strc chira vo tan.

Ek:

2/ Hi¢u qui ciia 6 trir phoi trung gian trong thuc té

Bang cach str dung 0 trit phoi trung gian ching ta hy vong néng cao hiu qua cua day
chuyén 1én cao hon Eo song khong thé vuot qua Eco. Nhu vay hiéu qua sé nam trong
khoang: Eo < E<Ew.

Dé danh gia hidu qua E cho viée str dung 6 trit phdi trung gian véi stic chira khac nhau,
chung ta phai néu ra mot sé dé nghi ing dung trong thyuc té nhu sau:

1. Cong thire Eo < E < Eo. cho thay 12 néu Eo va E c6 gia tri gan bang nhau thi
khong nén duing 6 trit phdi trung gian. Néu Eo va E khac xa nhau thi nén tmg dung 6 trir
phoi trung gian

2. Day chuyén can phai dugc chia ra thanh céc cong doan sao cho hiéu qua xcau
tat ca cac cong doan 1a nhu nhau. Trong truong hop nay su khac nahu gitra Eo va E la l6n
nhét va khong c6 vi tri nao thudc khau yéu nhat

3. Hiéu qua cua duong day tu dong c6 6 trit phoi trung gian c6 thé dat duoc 16n
nhét trong cac trudng hop sau:

a/ Cho s6 cong doan bang sd vi tri, nghia 12 giira hai vi tri ké can c6 mot 6 trit phoi

b/ Bang cach dam bao cho tat ca cac vi tri c6 cling X4c suat dimg may

¢/ Bang cach thiét ké cac 6 trit phoi co strc chira 16n. Sirc chira thyc té c6 thé xac
dinh dugc bang thoi gian dirng may trung binh. Néu thoi gian dimg méy 16n, kha ning
chira ciia 6 trit phoi phai 16n dé dam bao tinh doc lap mot cach thich dang gitra cac vi tri

4. Hiéu qua giam dan khi s6 cong doan tang, hiéu qua dat dugc lon nhat khi thém
0 trit phoi dau tién vao day chuyén. Khi ting s6 6 trit phdi trung gian, hiéu qua ting
nhung véi téc do thap hon.

3/ Phan tich day chuyén hai cong doan :

Gia sir ta c6 ddy chuyén gom hai cong doan, giita hai cong doan c6 6 trit phdi trung gian
V6i sire chtra b ( ste chita dugc xac dinh boi s6 lugng phoi ma o trit phdi co thé chira ).
Cho rang F; va F, |a tan suat dimg cta cong doan 1 va 2. Chling ta st dung hé sb r xac
dinh ty s6 toc do dimg day chuyén nhu sau:

FZ

Fl

r=
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Thoi gian chu ky ly tuong Tc bang nhau cho ca hai cong doan. Cho rang su phan b thoi
gian chét cua tat ca cac vi tri trong mdi cong doan 1a nhu nhau va thoi gian chét trung
binh cta cong doan 1 va 2 1a Ty, va Tgp.
Theo thoi gian, hoat dong hiéu qua cua moi cong doan rdi phai bang nhau, vi néu khong
bang nhau thi hodc s& gy ra un tac ( néu cong doan 2 kém hiéu qua hon cong doan 1)
hoic s& gay ra trong rong ( néu cong doan 2 hi¢u qua hon cong doan 1 ).
Hiéu qua ctia ca day chuyén hai cong doan tinh bang cong thirc:
E = E, + Di*h(b)
Trong d6 Eo 1a hiéu qua ciia day chuyén khong ¢6 6 trit phoi trung gian. Gié tri Eo dugc
tinh cho truong hop diy chuyén hai cong doan nhur sau:
TC
T+ Ry +FTy,
Pai lugng De*h(b) thé hién sy cai thién hiéu qua khi ¢ 6 trit phdi trung gian ( b>0)
D, la ty 1¢ thoi gian dirng cia cong doan 1 so voi tong thoi gian va ¢6 thé duoc xac dinh
nhu sau ( theo Buzacott )

0:

FT,,
T +F T4 +F,Tg,
Dai luong h(b) 1a ty 18 thoi gian chét 1y tuong Dy ( khi cong doan 1 chét ) ma cong doan 2
c6 thé tiép tuc 1am viéc trong pham vi strc chira b cia 6 trit phoi.
Két qua tinh toan theo cong thirc E = E, + D¢*h(b) 1a duoc gia thiét cho trudng hop cho
rang ca hai cong doan khong khi ndo cling chét c6 nghia 1a khi cong doan 1 hu hong,
cong doan 2 van ludn hoat dong. Trong thuc té khi cong doan 1 hu hong, cong doan 2
van c6 thé bi hu hoéng, do vay hi€u qua cua h¢ théng thuc té c6 thé gidm va dugc tinh:
E = Eo + Dih(b)E;

J4 hY A 9 9 A 4 . 2,2 A 4 T
Trong d6 E, la hiéu qua cua cong doan 2 xac dinh bdi cong thirc: Ey = #
¢ T Hhcla
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GIAI CAC BAI TAP CHUONG 3
BAI TAP 3.1

Mot méy xoay vong 8 vi tri hoat dong véi chu ky 1y tuong 1a 20s, tan suat dimg may 1a
0,06 lan dung trén mot chu ky. Mdi khi may dimg can 3 phit dé sira chira.
a/ Thoi gian san xuét trung binh Tp :

T,=T.+ F*Tq =20 + 0,06*180 = 30,8(gy) = 0,513(ph)

b/ Téc do san xuat trung binh Rp :
R, = 1/T,=1/0,513 = 1,949ch/ph = 117ch/gio

¢/ Hi¢u qua cia mayE :
E=TJ/T,=20/30,8 = 0,649

d/ Phan khong hiéu qua do dimg may D :
D=1-E=1-0,649=0,351

BAI TAP 3.2

Cho rang tan suat dimg méy trong bai 5.1 1a ngau nhién do phan dién va co. Gia sir rang
ngoai nguyén nhan dimg may trén con cd thén su dirng may do dé thay va diéu chinh
dung cu. Thoi gian dimg may dé thay hodc diéu chinh dung cu 1a hét 4 phut cho tit ca cac
vi tri. Thii tyc ndy ctr 200 chu ky gia cong thi lap lai mot lan. Tinh lai

a/ Thoi gian SX trung binh T,.
- Tan suat dimg may dé thay hodc diéu chinh dung cu 1a:
F. = 1/200 = 0,005
- Thoi gian dimg méy cho thay hodc diéu chinh dung cu 1a:
Tg = 4ph = 4*%60 = 240(gy)
- Thoi gian SX trung binh T, la:
Tp=Te+ FTy+ F*Tg = 20 + 0,06*%180 + 0,005*240 = 32(gy) = 0,533(ph)
b/ Téc do SX trung binh:
R, = 1/T, =1/0,533 = 1,876¢h/ph = 113ch/gio
¢/ Hi¢u qua cia mayE :
E=TJT,=20/32=0,625
d/ Phan khong hiéu qua do dimg may:
D=1-E=1-0,625=0,375
BAI TAP 3.3

Céc chi phi thanh phan lién quan dén viéc van hanh may & bai tap 5.2 1a:

- Chi phi cho phi liéu: 0,35USD/ch = Cp,

- Chi phicho van hanh may: 0,50USD/ph = C,

- Chi phi dung cy hu mon: 0,02USD/ch = C,

Gia thanh chi tiét duoc san xuat ra trén may xoay vong trén duoc tinh bang cong thirc:
Coc=Cn+ C T+ C

Thay céac gia tri da cho ta co:
Cpc = 0,35 + 0,50*0,533 + 0,02 = 0,637USD/ch
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BAI TAP 3.4
Mot duong day tw dong 15 vi tri c6 chu ky 1am viée Iy twong 1a 0,58 ph. Cir 15 chu ky thi
c6 mot 1an dimg may. Thoi gian mdi lan dimg may vao khOang tir 2 dén 9 phiit, trung_
binh 14 4,2 phit. Nha may c6 day chuyén nay lam viéc moingay 8 gio, 5 ngay mot tuan.
MOi tuan day chuyén c6 kha ning san xuat so lwong chi tiét 12 bao nhiéu ?
Tan suat dimg may cua day chuyén 1a:
F=1/15=0,067
- Thoi gian SX trung binh T

T,=T.+F*T4=0,58 + 0, 067*4 2 =0,86 (ph)
Téc do SX trung binh Ry:
R,=1/T,=1/0,86 =1 163Ch/ph
Nha may lam viéc 8 gid/ngay va 5 ngay/tuan, nhu vy trong mot tudn diy chuyén 1am
viéc tong thoi gian Tg

Tg = 8%60*5 = 2400 (ph)
Vay trong mot tuan day chuyén c6 kha ning san xuat so luong chi tiét 1a:

S =Rp*Tgr = 1,163*2400 = 2790 ( ch)

BAITAP 35
Cac dir liéu sau ddy ap dung cho mot duong day 12 vi tri:
p = 0,01 (tat ca cac vi tri déu co cling X4c suat hu hong )
T.=0,3ph
T4=3,0 ph
Str dung phuong phap gidi hang trén dé tinh cac dai luong:
a/ Tan suét ding day chuyén:
F=n*p =12*0,01 =0,120
b/ Nang suét trung binh :
Rp= 1T, = — = 1/(0,3+0,12*3) = 1,515 chlph
Tc+F*Td

=1,515*60 = 90,9 (ch/gio)
¢/ Hiéu qua cta day chuyeén:
E=TJ/T,=0,3/(0,3+0,12*3) = 0,455
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CHUONG IV
HE THONG VAN CHUYEN, BOC XEP VA LUU KHO

4.1 VAN CHUYEN PHOI TU PONG :

1.Chirc ning:
Di chuyén vt liéu tho phdi trong qua trinh, chi tiét, dung cu, do ga... tir vi tri nay téi vi tri kia.
Yéu cau cua viéc vin chuyén: an toan, Kip thoi, chinh xac, khong lam hu vat liéu, gia thanh ha.

2. Céc dang thiét bi van chuyén:

Xe day tay.

Xe day c6 mo to.

Can tryc.

Bang chuyen

He thong van chuyén ty dong.

Céc thiét bi khéc: robot, ban xoay, thang mdy, co cdu cap phoi tu dong, ga vé tinh, xe
gong, may bay van tai, tau be.

3. Nquyén tic thiét ké hé thong vin chuyén:
Nguyén tic nap chi mot kién.

Tranh nap phoi 1am nhiéu dot.

Nguyén tic khoang cach ngan nhat.

Nguyén tic chay theo duong thang

Nguyén tic thoi gian ngin nhat.

Nguyén tic ding lyc trong truong dé di chuyén.
Nguyén tic nap cé hai chiéu di ve.

Nguyén tic co khi hoa van chuyén.

Nguyén tic hé thong.

Nguyén tic tong hop thong tin, dong vat liu tong hop thong tin vé nhan dién diém ngudn
va diém dich.

Nguyén tic dinh hudng chi tiét.

4. Hé thong bing tii:

Cac dang bdng tai: con lan, banh xe trugt, bang tai phang, bang tai xich, bang tai xich co
tdm dé, xich treo, xe ray, xe kéo, ngoai ra con cd cac loai khac nhu ddc truot, dng vit
X04n, mang rung, xe nang.

Huéng di chuyén: mot chiéu va hai chiéu.

5. Hé thong xe dwoc din tw dong:

Loai nay c6 pin Xac du chay 8-16h. Viéc xac dinh huéng di duge thyc hién bang cach dung
day dan chon trén nén nha hodc son phan xa trén nén nha. Co nhirng loai sau day:

Xe khong nguoi ldi: Xe nay €O thé kéo mot vai thung hang, dugc dung kha rong rai dé di
Chuyen cac chi tiét nang va xa trong pham vi nha may. N6 ¢ thé iy 1én va bo xudng cac
chi tiét ngay trén duong di.
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Xe xdc tw dong: Dung dé van chuyén cac ngin hang (pallet). Thuong loai nay lic dau do
nguoi dicu khlen dung dé lay ngédn hang, sau do dan t6i duong ray. Lap chuong trinh di
chuyén cho n6 16i né ty di chuuyén.

Xe mang bé chi tiét tw déng: Ding dé van chuyén céc chi tiét tir chd nay t6i chd kia.
Ching thuong dugc trang bi cac thiét bi nap va thao phéi nho cc con lan ¢6 dong co, dai
chuyén.

Ung dung:

Vian chuyén phdi trong xuong.

Luu trir va phan phoi.

Lap rap.

Hé théng san xuét linh hoat.

Cac nguyén cong phu khac: Van chuyén thi tir, vat tu trong bénh vién.

6. Ddn dwong cho xe, diéu khién giao thong vd qudn Iy hé thong:
Dan dudng c6 hai cach:

Theo day dién chon dudi nén nha.

Theo son phan xa tir dudi nén nha.

Cich 1: Theo day dién chén dwéi nén nha

Xe AGV

Cudn day dién L Cuon day dién

\ TU truGng

Day dién chon trén nén nha
Dién ap thap khoang 40V
Dong dién 400 mA

Hinh 9-1 TAnecA 1 _ 1R L=

So d6 dan xe theo ddy dan dién dit trén nén nha dugc vé trén hinh 9.1. Khi c6 dong dién
chay qua day dién, xung quanh né sinh ra mdt tir truong. Hai cudn day dién trén xe chinh
la cac cam bién. Khi dong cam ung trong hai cudn day bang nhau, xe di ding dudng. Néu
c6 sai léch, co ciu diéu khién trén xe s& diéu khién dé xe thay d6i huéng di sao cho giam
sai Iéch do.

Cich 2: Theo son phén xa tir dwéi nén nha

Theo céch nay trén xe c6 hé thong chiéu tia cuc tim xudng 16p son rong c& 1 inch trén
nén nha va c6 hé théng cam bién thu nhan phan xa tir dudi nén nha va diéu khién su di
chuyén cila xe. Loai nay ding khi kiéu dan bang diy dan bi anh huéng boi nhiu dién va
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kho thuc hién. Mot trong nhing kho khin ddi voi phuong phap dan xe bang son 1a phai
bao tri 16p son thuong xuyén.

Dé chon duong di khi dén ngd 3 dung phuong phap chon tan s6 phil hop hay ngat dién &
nhitng day dan khong can thiét.

7. Diéu khién giao thong (di chuyén va tranh va cham):

Nguoi ta ding 2 cach: Dit cam bién trén xe va Khoa ving dé diéu khién.

Ca hai cach thuong dugce dung phdi hop nhau dé tao nén hé thong khoa 1an thong minh.
Cam bién trén xe 12 nhitng cam bién quang hoc hay siéu 4m dung dé phat hién doi twong
¢ trude duong di. Khi phat hién c6 vat trudec duong di n6 dung lai. Khi khong ¢6 chudng
ngai vat nira n6 tiép tuc di chuyén.

Viéc phan viing hoat dong (khoa viing) dugc thuc hién bang cach chia mit bang thanh
cac vung khac nhau. Va nguyén tic hoat dong la khong xe nao duoc phép vao ving hoat
dong cua xe khac.

Nho kiém soét sy di chuyén cua xe ma tranh dugc sy va cham.

Ngoai ra con duing cach khac dé tranh xe va cham nhu khi va cham thi dimg lai hay con
cach mot khoang thi dung lai. Ciing c6 cach dung dén béo hi¢u, dén xoay, chudng reo...
dé bao hiéu sy ¢6 mit cua xe.

Cubi cling mot cach dam bao an toan nira 1a khi xe vuot ra ngoai duong di mot khoang
nho ¢ vai inch 1a n6 dung lai.

8. Qudn Iy hé thong:

Quan Iy nghia 1a phan phéi xe dén diém yéu cau kip thoi va chinh xac. C6 3 phuong phap:

Panel diéu khién trén may: Dung panel diéu khién d¢ 1ap trinh bang tay cho may di
chuyén. Pay 1a mrc diéu khién thap nhét.

Tram diéu khién tir xa: Cho phép thay d6i mau yéu cau trong hé théng. Dang don gian
nhét 12 NGt nhan gan gan vi tri nap phoi vao va liy phéi ra. N6 dam bao tin hiéu dé dimg
bat cir xe nao di qua tram dé thyc hién viéc cap phdi. C6 thé dimg xe mot cach thong
minh hon bang cach cho tram 1am viéc giao dién voi xe khi no di chuyén. Xe s& ty dong
dirng lai dé nap liéu.

Piéu khién nhé may tinh trung tim: May tinh s& diéu khién timg xe riéng biét theo
chuong trinh da 1ap trude. Pé dicu khién may tinh phai c6 thong tin tirc thoi vé hoat dong
Clla moi xe.
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4.2. HE THONG LUU TRU PHOI TU BDONG

1. Muc dich ciia triv phéi: Luu trit vat lidu trong mot thoi gian nhét dinh.

Cac loai vat liéu:

Vat liéu tho.

Céc chi tiét mua ngoai.

Phoi trong qué trinh.

San pham hoan chinh.

San pham sita chira lai va hu hong.
Dung cu.

Céc chi tiét phu ting.

Do ga.

Ho so vé san pham, bao dudng.
Viéc luu trit phoi co thé thuc hién bang tay hay hé thong luu trir ty dong.

2. Muc tiéu cb thé dat dwoc khi cai ddit hé thong tw dong:
Tang kha nang luu trit.

Tang kha nang sir dung khong gian xudng mot cach co ich.
Thu hdi mat béng cho muc dich st dung khac.

Tang tinh an toan va giam sy mat vit.

Giam nhén cong.

Tang nang suét lao dong trong cong tac luu trir.

Kiém soat dugc sy ton kho.

Tang kha ning trao d6i phoi.

Cai thién duogc phuc vu khach hang.

3. CAc chi tiéu doi voi hé thong lwu triv tw dong:

Kha ndng heu triz: lugng vt liéu 16n nhat c6 thé luu tri.

Lurong vit liéu duwa vao qud trinh: lwong vét tr hang gid ma hé thong c6 thé nhap xuat.

Hé 56 sir dung: phan trim thoi gian ma hé théng duge diing so véi khoang thoi gian c6 thé.

D6 san sang hay do tin cdy: phan tram thoi gian ma hé thong c6 kha nang hoat dong so
véi thoi gian dy tinh theo lich trinh.

4. Cac hé théng xudt nhdp tw dong (Automated Storage/Retrieval Systems):

Hé thong xudt nhdp tir dong: la tap hop cac thiét bi chap hanh va dleu khién dung dé van
ch uyen, luu trir va XUt ra vat 1iéu mot cach chinh xac va nang suat theo muc do ty dong
hoa nhit dinh. C6 cac hé théng dién hinh nhu sau:

Unit load AS/RS: diing véan chuyén timg mén hang chira trén ké hay trong céc thing tiéu
chuan khac. Cac bién thé cua loai nay la:

Mini loads AS/RS: ding dé xuat nhap toan bo san pham va mén hang chira trong ngin
kéo cua tu chira hang. Laoi nay nho hon Unit load AS/RS.

Man-On Board AS/RS: Khdng xuat tat ca cac chi tiét chtra trong hop nhu Mini load
AS/RS ma lay tirng chi tiét tir chd luu trit ra.

Hé thong lay timg mon tw déng: Vit lidu dat trén hanh lang chi khong phai trong ngan
kéo hay hop ctia hé théng nhu hai hé théng trén. Khi lay vat liéu n6 duoc giai phong khoi
hanh lang v dat trén bang tai dé phan phéi t61 tram nap phoi can thiét. Vat liéu dugc bd
sung vao hanh lang tir phia sau h¢ thong xuét, nén cai nao dén trudc sé duoc lay di trude.
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Deep-lane AS/RS: 1a hé théng luu trit vat lidu voi mat d6 cao, dung khi lugng vat lidu
nhiéu nhung chung loai thi it. Vat liéu khong phai chira mdi ngan mdi thung (unit load)
nhu trong cac hé thdng AS/RS truyén thong & trén ma mdi ngin co thé chira 10 thing
hodc hon. Céc thung duoc dua vao mot dau boi mot may nap va lay ra & dau khac boi
mot may xudt.

5. Cac thanh phdn co bén ciia mét AS/RS:
Ta luu trir: gian khung sat c¢6 cac ngan chira cac thiing hang hay chi tiét.

May dua vat liéu vao va lay vat liéu ra: xe nang ha, can truc.
Module Iuu trir: thung chira hang.
Tram lay 1€n, ddt xudng: dung dua vat liéu dén va di khoi hé thong.

6. Diéu khién cic ASIRS:

Bai toan diéu khién co ban 1a dinh vi chinh x4c méay nang ha tai ngan luu trir dé dua hang
Vvao va lay ra.

Gian khung dua dugc chia ra thanh hang va cot, dugce danh s6 theo thr tir. Mdi ngin c6
mot mé s6. Xe nang hang dya theo ma nay ma dinh vi. Trang théi ciia ngan hang (c6
hang va khong c6 hang) dugc hé thong ghi nhan thudng xuyén. Dé nhan biét ngan hang
c6 nhiéu cach:

DPém hang va cot khi di chuyén.

Dung cam bién quang hoc va hé thdng phan xa. Mdi ngan c6 dit mot bién sé nhéan dién
dugc danh sd theo ma nhi phan. Cam bién quang hoc dit trén xe nang s& nhan dién ra
ngan trong qua trinh tim kiém dé dua vat liéu vao va lay hang ra.

May tinh va cac bo diéu khién 1ap trinh duoc dung dé xac dinh vi tri can thiét va dua may
nang ha téi vi tri can thiét. May tinh cho phép hoat dong ciia hé théng AS/RS tich hop
Vi cac hé thong hd tro thong tin dé ghi nhan tinh trang hién thoi cua hé thong. Hé thong
ty dong nay co thé can thiép boi con nguoi trong truong hop nguy cap hodc trong hoat
dong ciia hé thong theo cach Main-on-board (lay timg chi tiét riéng biét tir ngan hang ra).

Nhizng déc tinh chuyén dung khdc:

Ngoai nhitng thanh phan co ban trén, trong cac hé thong AS/RS con ¢6 cac phan tir
chuyén dung khac nhu:

Xe véan chuyén may nang ha qua cac hanh lang.

Thiét bi phat hién khoang rdng va day: 12 nhing cam bién quang hoc dit trén xe nang
hang cho phép phét ra anh sang hoic am thanh vé su hién dién hay vang hang trong ngan
hang. Néu khong c6 hang cam bién s& khong nhan dugc anh sang phan xa. Viéc nay la
can thiét dé khong dura nham hang vao khoang da day hay lay hang ra tir khoang rong.
Tram do kich thudc hang: dung dé phat hién cac loai hang hoa vuot qua kich ¢& yéu cau
dé khong dua vao hé théng Iuu trir tranh cho viée dua hang vao khoang khong dii 16m, sur
0N tic va danh roi hang

Tram phat hién c6 hang: dung phét hién loai hang hoa va phan phdi dén ngan hang can
thiét. Phuong tién phat hién c6 thé 1a bang tay (nhan ra hang hda nhd ma sé ghi trén hang
hoa), ban ty dong (ngudi dung thiét bj doc ma hang hod) hay tu dong (dung may doc méa
hang hod trén duong di).

Noi ding: 7
Dung xuat nhap hang hoa theo don vi trong cac kho hang vai san pham hoan chinh.
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Xuét nhap theo don dat hang: xuat nhap hang ¢ mirc thip hon don vi (16). Hé théng ndy gom
Miniload, Man-on-board va h¢ thong xuat hang timg moén tu dong.
H¢ thong luu trir trung gian trong qua trinh.

7. Cac hé thong luru triv xoay vONg Kiéu carousel:

La nhitng hé thong luu trit dugc co khi hod hon la ty dong hod. D6 1a nhiing thiét bi c6
kha nang xoay vong theo hinh oval gidng nhu bang tai, trén d6 mang cac kién hang. Viéc
dua hang vao va lay hang ra thuong duoc thuc hién bang tay. Nhung trong mot sb truong
hop ciing ¢6 thé duge ty dong hoa.

Dic diém ciu hinh va vdn hanh:
Cau hinh: gom mdt khung treo hoac khung nang cac gia do kién hang di chuyén theo

hinh oval xoay vong.

Bang taitreo

Load

Unld Hinh chi€u bang
MAN \\ cla carousel +

Hinh 4-2.

Piéu khién: bang tay hoic ty dong hoa

Bang tay:

Dung ban dap di chuyén kién héng toi lui dén vi tri mong muén.

Dung bang nit nhan cam tay dé di chuyen kién hang.

Dung ban phim g6 vao vi tri mong muon, thiét bi trir phoi sé tuy dong xac dinh con dudng
ngan nhat dé dua kién hang toi dé lay ra.

Noi dung:

Céc nguyén cong luu trir va Xuat hang theo timg mon riéng biét. DUng trong viéc chon

dung cu cat vat liéu tho, luu trir phoi trong qué trinh, trong cac nguyén cong lap rap, thi
du cac linh kién dién tir.

Van chuyén va tich trir. Cac nguyén cong lap rap dugc b tri xung quanh carousel. Khi
ldp rap cong nhan lay chi tiét ra khoi carousel.
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Dung trong cac ung dung doc dao khéc: thi du nhu ding trong cac ddy chuyén thir cac
thanh phan cua thiét bi dién, trong d6 carousel dung dé chira céc linh kién trong mot thoi
gian nhat dinh hozc dé chira cac hop thir. ..

Co céu luu trit xoay vong duoc tng dung rong rai trong san xuat. Uu diém caa no 1a gia
thanh twong ddi ha, ¢6 tinh van nang va tin cay.

Luwu tric phéi trong qua trinh tw dong:

Ly do dé dung h¢ thong luu tri phoi trong qua trinh ty dong:

Thu thap cac chi tlet dung cho lap rdp tir cdc ngan.

Tich triz cac chi tiét cho hé thong ldp rap.

Hé tro san xudt kip thoi han.

Lueu trie tai cac vung dém.

Thich ing véi hé thong nhdn dién chi tiét tw dong (thi du dung bar code).

Kiém sodt va theo ddi vat liéu tot hon: khi phdi hop véi hé thong nhan dién ty dong, hé
théng luu trlr phoi ty dong cho phép xac dinh dugc vi tri cua tat ca cac loai vat liéu trong
tuong lai.

Ho tro tu dong hoa rong rai trong nha may: h¢ thong luu trix ' phoi trong qua trinh ty dong
dugc coi 1a thanh phan co ban trong viée tw dong hoa san xuat hang loat. Hé thong luu
trit co thé 1a trung tdm hay cuc bo trong nha may va lién két vai mot hodc nhiéu véan
chuyén phoi dé phan phdi phoi téi cac vi tri khac nhau trong nha may.

Vai c4u hinh cta hé théng luu trit phoi ty dong trung gian dugc vé trén hinh 5-3 va 5-4

ASBY ASBY ASBY ASBY ASBY ASBY
MAN MAN MAN MAN MAN MAN
I I I [ I [
_I_I I I I I I I I I_
Hé théng Iuu trlr carousel
= -
ASBY ASBY ASBY ASBY ASBY ASBY
MAN MAN MAN MAN MAN MAN

Hinh 4-3. Carousel trit phoi trong qua trinh dung cho cac nguyén céng lip rap.
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AS/RS M3t bdng hé théng xe dan hudng tu

/ PROC PROC \
AUT AUT

PROC PROC :
AUT AUT

. . PROC PROC :
Mady lagy __—— [E] AUT AUT

hagng trong

kho : |_| |_|
PROC PROC

:i A B =y

Hinh 4-4. Hg thong van chuyén va phan phéi trung gian tw dong
dugc dung dé phan phdi dén cac may cong nghé.

Giao dién giita hé thong vin chuyén va lwu trii phoi Véi qud trinh sdn xudt :

C6 2 céch thuc giao dién véi san xuat.

Céch 1: Giao dién vé théong tin: dong thong tin phai theo sat viéc van chuyén phoi va vat
liéu luu trir trong nha may: nhan dién, theo d6i, diéu khién ton kho, 18n lich trinh san
Xuat, truyén thong dir liéu can thiét cho viéc dinh hudéng va diéu khién nhirng hé thong
khac nhau trong nha may. Van dé nay lién quan mat thiét v6i viéc san xuét tich hop nho
may tinh.

Céch 2: Giao dién vé co khi: lién quan dén van dé boc do vat lidu giira cac hé thong luu
trir, van chuyén va hé théng san xuat. Giao dién co khi gém 2 van dé: dinh vi chinh xac
hé thong van chuyén va phuong phap bbc do vt lidu.

Dé chinh xdc dinh vi thiét bi van chuyén tai chd boc dd tuy theo cac phuong phap giao
dién c6 cac yéu cau khac nhau nhu sau:

Phuong phap boc do Do chinh xé4c yéu cau
Bbc d& bang tay + 76 mm

Giao dién véi bang tai ty dong + 25,4 mm

Giao dién véi hé thong van chuyén va luu kho ty dong | £ 62,5 mm

Giao dién vai may cong cu + 0,254 mm
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Viéc dinh vi chinh xdc thiét bi van chuyén tai vi tri gia cong duoc thuc hién bang cac chot
con va cac 16 tru dinh vi, dam béo do chinh xac dén + 0,254 mm.

Viéc nap phoi 1én may va thao phoi tir trén may ra sau khi gia cong dvoc thyc hién nhu
Sau:

Trén cac hé thong san xudt ding béng tdi: do ngudi thyuc hién.

Trén cac hé thong lwu triv tw dong: thuong phai do ngudi thuc hién.

Trén cac hé thong vin chuyén ding xe tai: ding xe nang (xtic) hang dé nang ha kién
hang va do nguoi thyc hién.

Péi véi viée vin chuyén hang bang xe khong ngwoi lai: Viéc bde dd co thé dugc thyc hién ty
dong hodc bang tay tai cac tram béc d. Phuong phap tu dong thuong xuyén dugc uu tién
hon dé loai trir yeu t con nguoi trong cac hé théng tw dong. K¥ thuat tur dong da phat trién
dén murc ¢o thé thyc hién t6t viéc cho an khép giira xe tai hang va thiét bi boc da. Viéc bd d
phai dugc trang bi cac thiét bi kéo- day hang tir trén xe xubng. Cac thiét bi nay thuong la
bang tai con ldn hodc bang tai tim dé giam ma sat khi di chuyén co kém theo thiét bi kéo
hozc day hang tir trén xe xudng bang tai.
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BAI TAP 4.1
Mot may xoay vong thyuc hién 8 cong viée lap rap trén 10 vi tri rleng biét. Tong thoi gian
chu ky ké ca thoi gian van chuyén gilta cac vi tri la 10gy. XA&c suat dimg vi tri 120,007 va
coi nhur bang nhau cho ca 10 vi tri. Mdi khi dimg can 2 phut dé sira chira, khong l1dy phoi
ra khoi vi tri khi dimg may.
a/ Hé sd hiéu qua:
-Tan suat dimg cia ddy chuyén: F = n*p = 10¥0,007 = 0,07
-Thoi gian SX trung binh: T, =T+ F*Ty=10 + 0,07*120 = 18,4 (gy)
Hé s hiéu qua E:

E=T./T,=10/18,4=0,544
b/ Hé s6 dimg may D:

D=1-E=1-0,544=0,456
¢/ nang suét ciia may Ry:

R, = 1/T, = 1/18,4 = 0,054(ch/gy)

=0,054*3600 = 195,6 (ch/gio)
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CHUONG 5

HE THONG SAN XUAT TiCH HQP NHO
MAY TINH - CIMS
(COMPUTER INTEGRATED
MANUFACTURING SYSTEMS)

5.1/ Giéi thiéu:
Trong cac nganh cong nghiép san xuét san pham cu thé, nhiéu dang san xuat tu dong 1a
hé thong san xuat tich hop nhd may tinh (CIM). Nhimg tén khac ciia hé thong nay la:

- Flexible Manufacturing System (Hé thong san xuat linh hoat): FMS

- Variable Mission Manufacturing (VMM)

- Computerized Manufaturinh System (CMS)
Tat ca nhitng tén goi khac nhau trén déu 1a nhiing hé thong san xuét trong d6 mot nhom
may NC duge ndi véi nhau bai mot hé théng van chuyén phdi va hoat dong dudi su diéu
khién ctia may tinh.
CIMS chtra dyng nhiéu cong nghé CAD/CAM riéng biét va nhiing hé sau:

e Diéu khién s6 nho may tinh: CNC
Diéu khién sb truc tiép: DNC
Piéu khién qua trinh bang may tinh
Quan 1y san xuat tichl hop nho may tinh
Céc phuong phép kiém tra ty dong
Robot cong nghiép
Mbi CIMS duoc thiét ké dé dap tmg nhu cau san xuit cu thé, vi thé nhitng hé théng nay
rat khac nhau.
CIMS dugc thiét ké dé dién vao khoang tréng gitra nhitng ddy chuyén san xuét 16n va
nhitng may NC trong san xuét nho. Vi tri twong ddi cia CIMS duogc minh hoa trén hinh
dudi day:

Sanlugnd  Day
chuyén
tu dong

CIMS

v
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May NC doc lap

Tinh da dang
cua san pham

Day chuyén ty dong rét hiéu qua khi san xuét héng loat, nhuoc diém cia loai san xuét
nay la chi tiét phai gibng nhau. Nhitng day chuyén nay khéng linh hoat, khong thay do6i
dugc san pham. Nguoc lai, cac may NC doc lap lai thich tmg vo1i san xuat don chiéc va
loat nho vi n6 dé dugce 1ap trinh lai khi san pham thay doi. Xét theo tinh hiéu qua va nang
suat ta thay ton tai khoang trong gitra san xuat day chuyén va may NC. Khoang tréng nay
bao gom nhiing chi tiét san xuét véi so luong trung binh , nhiing chi tiét nay c6 hinh dang
tuong dbi phirc tap va thiét bi san xuét phai du linh hoat dé dap ung tinh da dang cila san
pham Cé san xuat day chuyen va NC déu khong dap tmg duoc, vi vay chi co CIMS méi
c6 thé giai quyét dugc van dé nay.

5.2 Cac dang h¢ thong san xuat trong CIMS
CIMS c6 thé duogc chia nho thanh 3 loai:

e H¢ thdng san xuat chuyén ding

o Té bao san xuat

e H¢ thong san xuat linh hoat
Minh hoa quan h¢ giita ba dang trén bang hinh sau:

A

Hé thong san xuét
Chuyén dung

FMS

Té bap san xuit

v

1/ Hé thong san xudt chuyén ding

La hé théng CIM it linh hoat nhat, n6 dugc thiét ké dé san xuat chi tiét voi s6 chung loai
han ché trong clng mot ho san xuat. San lwong hang nan ciia mdi chi tiét thuong vao
khoang 1500- 15000ch/nam. C4u hinh cta hé thiong chuyén ding giéng nhu san xuat day
chuyén. Tinh da dang ciia quy trinh thuong han ché va may cong cu chuyén ding thuong
duoc st dung.
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2/ Té bao san xudt
Loai nay la linh hoat nhat. Trong s6 3 dang hé théng san xuat CIMS thi day 14 loai c6 san
luong thap nhat. S6 lugng chiing loai chi tiét dugc san xuat trong té bao vao khoang tir 40
dén 800 va san lwong hang nim ctia mdi chi tiét vao khoang 15 — 500.
3/ Hé thong san xudt linh hoat FMS
Bao gom mot 1anh tho rong & giira hai hé thong trén. FMS dugc ding dé san xuat mot sb
ho chi tiét v6i s6 chiing loai tir 4 dén 100 va san luong cia mdi ching loai tir 40 dén
2000ch/nam. Hé may tinh dugc dung dé diéu khién may cong cu va hé thong van chuyén
phdi, theo dbi hoat dong ctia hé thong va Ién ké hoach san xuat.
Nhing chirc nang do con ngudi thuc hién 14 ga dat va thdo phdi ( chi tiét ), thay dung cu,
ga dat dung cuy, lap trinh hé may tinh.
Mot CIMS gdm nhirng thanh phin co ban sau:
e May cong cu va thiét bi lién quan
e He¢ thong véan chuyén phoi
o He¢ thong may tinh
e Nhan luc
MAY CONG CU VA THIET BI LIEN QUAN
Bao gom:
e May cong cu CNC tiéu cuan
e May cong cu chuyén dung
e Dung cu cat
e Tram kiém tra hodc thiét bi kiém tra chuy@n ding cho may céng cu
Viéc Iya chon may riéng biét dé xdy dyng CIMS phu thudc vao nhimg yéu cau can thyc
hién boi may tinh. Nhitng nhu cau gia cong ciing anh huong dén viéc thiét ké hjé thong
van chuyén chi tiét, nhu:ng yéu t6 nay gom:

- Kich thuéc chi tiét

- Hinh dang chi tiét

- Tinh da dang cia chi tiét

- Chu Ky séng cta san xuét

- Xac dinh céc chi tiét trong lai

Nhimg nguyén cong khdng phai gia cong

HE THONG VAN CHUYEN VAT LIEU
Phai duoc thiét ké dé phuc vu hai chirc nang:

- Di chuyén chi tiét gitta cac may

- Dinh hudéng va dat phoi 1én may dé gia cong
Viéc di chuyén thuong 13 ding bang tai
Viéc dinh hudéng va ga dat phoi co thé duge thyuc hiénbdi co cau phdi hop hoat dong cua
bang tai, Robot va may cbng cu dugc thuc hién nho may tinh.
HE THONG MAY TiNH
Céc chire ning cta hé théng may tinh trong CIMS nhu sau:

1/ Diéu khién may

2/ DNC

3/ Diéu khién san xuat

4/ Piéu khién van chuyén phoi

5/ Diéu khién ga dat phoi

6/ Theo ddi hé thong di chuyén vat liéu

7/ Diéu khién dung cu (vi tri va chu ky bén(
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8/ Theo di va bao céo vé tinh hinh cia hé thong
Céc chirc nang trén c6 thé duoc thyuc hién bai bat ky cdu hinh may tinh nao. Mot may
tinh ¢6 thé dung cho tat ca cac thanh phan cia CIMS. Trong mot hé théng san xuat da
cho thuc té c6 thé dung dén ca ba mic: CNC, DNC va diéu khién san xuét, hoat dong cia
hé thong véi cac phoi, diéu khién dung cu va tao ra bao céo cho quan ly.
Cac file dir liéu CIMS
Pé diéu khién hoat dong ciia h¢ thong san xuat, mdy tinh dya trén dir lidu chira trong céc
hd so ( files). C6 6 loai file dit liéu co ban can cho Viéc nay:
1/ Ho so vé chung trinh gia cong NC (Part program file)
2/ Ho so tién trinh cong nghé (Routing file)
3/ Ho so ché tao chi tiét: Cac thong s6 NC, ning suat, cic nguyén cong kiém tra can thiét

4/ Ho so tham chiéu mat bang (Pallet reference file)

5/ HO so vé dung cu tai mdi vi tri gia cong (Station tool file)

6/ Ho so vé chu ky bén ciia dung cu (Tool- life file). Thoi gian gia cong tai may ciia mdi
dung cu s& dugc so sanh vi gai tri chu ky clia nd dé thay thé trudc khi bi mon qué gia tri
cho phép.

B4o c4o hé thong

Céc dir liéu thu dugc trong qua trinh theo ddi ¢ thé duoc tong hop lai dé tao ra nhing
bao céo. Nhimg bao c4o nay ¢ thé duoc cit gon cho nhimg nhu cau riéng hoic theo yéu
cau cta nguoi quan 1y. Co 4 loai bo céo sau:

1/ Utilization reports: nhiing béo cdo tinh hinh sir dung may

2/ Production reports: nhiing bao cao tinh hinh san xuét hang ngay, hang tuan

3/ Status reports: bao cao tinh trang h¢ thong may moc tai bat cir liic nao

4/ Tool reports: nhimg bao céo v€ dung cu. Béo cao nay lién quan dén nhiéu khia canh
diéu khién dung cu. Dir liéu bédo cao co thé bao gom danh sach nhitng dung cu thiéu tai
mdi tram 1am viéc (may). Béo céo tinh trang Tool — life (chu ky bén) c6 thé dugc chuan
bi khi bat dau gia cong.

NHAN LUC TRONG CIMS

CIMS la nhimg hé thng san xuat dugc ty dong hoa cao tuy vay van can nhan luc dé diéu
hanh h¢ théng Trong phan 16n cac hé théng CIM nhiing may riéng biét duoc hoat dong
dudi sy diéu khién ciia CNC hay DNC hoic ph01 hop céd hai. May khong van hanh bang
tay tror nhitng truong hop dédc biét, thi du lap rap. Nhan lyc can dé quan 1y, bao tri va
phuc vu CIMS. Nhiing nhan lyc sau dy can cho hé thong CIM:

1/ Nguoi quan 1y hé thong

2/ K§ thuat vién vé dién

3/ K¥ thuat vién vé co khi, thay Iuc

4/ Ngudi ga lap dung cuy cat: kiém ké dung cu va chuan bi sin dung cu cho san xuét

5/ Nguoi diéu chinh d6 ga

6/ Ngudi nap phoi vao, liy phoi ra

7/ Nguoi tryc ca: chie nang cua nguoi truc ca 1a phan tng vé&i nhimg su ¢b bt thudng,
tim nguyén nhan, thay thé va diéu chinh céc linh kién hu hong... Nguoi tryce ca cling co
thé thuc hién cac nguyén cong san xuat bang tay khac hoac nguyén cong kiém tra.

S6 luong nhan lyc phu thudc vao kich thude, s6 may cong nghé va muc do thong minh
va tu dong cua hé thong Ngoai ra, hé thong con can c6 nguoi lap trinh NC, lap trinh
Computer, va doi ngii hd trg 1ién quan can thiét dé chuan bi chuong trinh cho may tinh
diéu khién qua trinh san xuét va theo ddi tinh hinh hé thong.

LOI {CH CUA CIMS
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1/ Tang thoi gian su dung may: hé thdng CIM c6 thé dat 80% thoi gian sir dung may

2/ Giam dugc nhan cong truc tiép va gian tiép
3/ Giam chu ky san xuat

4/ Giam luong trlt phoi trong qua trinh gia cong
5/ Linh hoat trong viéc 1én ké hoach san xuat
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’ CHUONG 6
HE THONG TU DONG SAN XUAT LINH HOAT

DINH NGHIA:
Hé thong tu dong san xuat linh hoat 14 mot hé théng ty dong thuc hién nhitng nguyén
cdng khac nhau theo mét trinh tuy khac nhau trén cling mot cong cu nhu nhau ( phan chap
hanh ). Diéu ndy c6 nghia 14 v&i cling mot hé chap hanh ( cac phan tir thuc hién ) ta co
thé thay doi phan diéu khién ( cac chwong trinh ) dé thyc hién cac nguyén cong khéac
nhau theo trinh tu khac nhau cho cac muc dich khac nhau.
Su ra doi cia hé théng ty dong san xuét linh hoat 12 nho nhimg tién bo dat dugc trong
nganh tin hoc, boi vi hat nhan cua mdt hé ty dong linh hoat 1a cac chuong trinh tng dung
cua nganh tin hoc.
Ngay nay dé nang cao hiéu qua kinh té ctia mot day chuyén san xuat, hé thong ty dong
linh hoat dugc nghién ciru mot cach dic biét vi chi phi dau tu thap cho mdi lan can thay
d6i nguyén cong, loi nhuan cao nho giam ton kho va thoi gian san xuat san pham.
Nhu cau vé hé thong san xuat linh hoat nhay bén nhat 13 trong linh vuc gia cong co khi,
ngoai ra nd ciing ton tai trong cac linh vuc khac nhu: Lip rap, bao gbi va san xuat do hop,
duc, thuc pham.
Diéu kién dé danh gia sy linh hoat cua mot hé théng tu dong linh hoat chinh 1a sy thich
nghl cua hé thong diéu khién tu dong ( phan diéu khlen ), nhung ciing 1a ciia cac thiét bi
chap hanh ( phan chap hanh ). Hién nay, v6i sy phat trién ciia nganh cong nghé théng tin
cho phép diéu khién hét sirc linh hoat, va chi han ché béi sy dép tmg cua céc co cau chap
hanh.
Tinh linh hoat ciing bi han ché boi cac hé thdng con tao nén hé théng me. Cac hé thdng
con bao gom:
- PBiéu khién ( diéu khién dong vat liéu )
- Van tai
- Cap phéi, dinh hudng, ¢b dinh
- Bién doi vat chat ( gia cong, rira, kiém tra )
S6 lwong san pham khac nhau dugc san xuat trong xudng nay thuong bi han ché bai hé
thong con thir 3 ( Cap ph01 cho may)
Nhitng wu diém ciia cdc hé théng san xudt linh hoat:
- Kha ning thay doi nhip san xuat ma khong lam anh huéng dang ké toi hiéu qua
ctia dong vat chat
- CO6 thé ty dong san xuat nhiéu loai sin pham ma khong can phai thay doi cong cu
san xuat, do vay giam duoc chi phi dau tu khi mudn thay doi loai san pham.
- Nang cao dugc chat lwong san pham nho thyc hién nhiing thay doi can thiét trong
thiét ké san pham
- Giam gia thanh nghién ciru va ché tao dung cu
- Nhip san xuat nhanh hon
- Diéu khién ca Xi nghiép t6t hon, giam dugc thoi gian chét, luu kho, r dong trong
san xuét
- Giam chi phi nhan cong
- Co thé thay d6i ciu hinh san xuat mot cach nhanh chong trong truong hop xay ra
su ¢b tai mot sd vi tri nao do

DAC PIEM CUA HE THONG SAN XUAT LINH HOAT
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Céc hé thong san xuét linh hoat dugc dic trung bai:

Thich nghi nhanh chéng véi tinh da dang cila san xuét v6i san lwong trung binh

Diéu khién tirc thi ( trong thoi gian thyuc ) cho phép tdi uru hoa thoi gian chay may

Str dung nguoi may ¢ trinh 6 cao dé cap phdi cho may

Nhiing dic tinh trén ciing c6 trong cac hé thong con. Hé thdng diéu khién phai c6 kha
nang chon Iya xir 1y cai gi va trinh ty cong nghé nao khi gia cong loat san pham

PHAN LOAI CAC HE THONG SAN XUAT LINH HOAT

C6 thé phan loai cac hé thong san xuét linh hoat nhur sau:

-Té bao san xuét linh hoat: chi gdbm mot hodc hai may diéu khién chuong trinh s ¢
Robot phuc vy, dung gia cdng mét loai chi tiét voi trinh tu ¢ thé khac nhau.

-Day chuyén hodc don vi san xuét linh hoat: 1a tap hop cac may dugc bo tri mot cach tuan
tu va dugc phuc vu boi he thong van tai va hé thong diéu khlen dugc ni mang. H¢ thong
nay dung dé thyc hién toan bo nhitng nguyén cong san xuat mot san pham bang cach diéu
khién trat ty gia cong, chuong trinh gia cong cac may cong nghé.

-Céc Xudng san xuat linh hoat: Lamot to chire san xuat phuc tap bao gdm céc té bao linh
hoat va cac day ch uyén linh hoat duoc ndi mang va lién két véi nhau boi hé thong van tai
Vva cap phoi bang nguoi may. Xuong san xuat linh hoat thyc hién toan bo nhirng nguyén
cong can thiét dé ché tao mot loai san pham ( cac chi tiét cia mot ho, cac hé théng con va
nhitng tha clng loai,... )

CAC PHUONG TIEN TU DONG HOA SAN XUAT LINH HOAT

1/ D6 ga vé tinh

Trén cac may gia cong trong san xuat linh hoat thuong c6 trang bi d6 ga vé tinh ( ban ga
van nang ) trén do g4 dat chi tlet gia cong. Trén cac do ga nay 6 b tri nhitng phan tir ga
dat dung dé do va kep chi tiét chuyén dung hay tiéu chuan, dic diém cua chung 1a théo
ldp rat nhanh, thoi gian thay chi tiét khi ga dat rat ngan.

2/ Robots

Dinh nghia theo ISO & AFROR

La mot thiét bi 1ap trinh dugc co nhiéu bac ty do ding dé di chuyén vat ligu, chi tiét,
dung cu va c4c vat chuyén biét khac theo nhiing quy dao khac nhau va c6 thé 1ap trinh dé
thyc hién nhiing cong viéc khac nhau. Robots c6 cac cau hinh co ban nhu sau:

toa do tru, toa d§ vuong goc, toa do cau, khép tay.

Céc dang Robot: Phan loai theo JIRA

-Tay may: thiét bi dugc diéu khién tryc tiép boi nguoi van hanh

-Robot tuan tu: Tay may hoat dong theo trinh ty va diéu kién dinh truée

-Robot day hoc: 1ap trinh bang cach day hoc boi ngudi van hanh

-Robot diéu khién sb: hoat dong theo trinh ty va diéu kién 1am viéc theo chuong trinh s6
-Robot théng minh: ¢ thé ty minh thyc hién nhiéu chirc ning nho kha ning hanh dong
va Cac giac quan

Pic diém cua Robot:

La mot ciu tric co khi c6 kha ning di chuyén vat thé trong khong gian va dinh huéng tai
vi tri ga dat, toc d6 va gia toc ciia Robot bi han ché bai luc quéan tinh cia cac co cau

Do chinh xac ciia Robot 1a khoang cach ngan nhat giita hai diém ma n6 di chuyén téi khi
Iap lai viéc mang dung cu vdi cung mot 1énh

Hai dic diém trén phu thudc vao chat lugng ciia cic co cau chap hanh va sy hoan thién
cla cac co cau diéu khién
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Lap trinh diéu khién Robot
Co thé lap trinh bang cach:

Manual: bat tat cong tac — ding cho Robot don gian

Day hoc cho Robot: trong trudng hop ndy cac chuyén dong duoc thuc hién bing
cach diéu khién bang tay thong qua bang nit nhan hay bo celsin cho Robot di
chuyén tir diém nay téi diém kia sau d6 dugc tdi uu hoa.

Day hoc bang cach dat miii: ngudi van hanh cam tay Robot cho di chuyén va no sé
copy toan bo cac chuyén dong vao trong bd nhé. Nhu vdy viée 1ap trinh cé thé
hoan toan duoc tin hoc hoa. Logic diéu khién cho phép tinh toan cac chuyén dong,
t6i wu hoa cac quy dao tir cac thong sé don gian nhu toa d cua cac diém can dat
t6i va tbe d6 mong mudn.

Lap trinh ngoai may: Giéng nhu lap trinh NC bang ngdn ngir 1ap trinh riéng.
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‘ ~ CHUONG7
DIEU KHIEN CAC QUA TRINH CONG NGHE

7.1 CAC KHAI NIEM CO BAN

QUA TRINH SAN XUAT:

Qua trinh SX 1a QT su dung néng lugng (dién, hoa, co, sinh ) két hop voi CSVC( may
moc, TB, nha xuong) tac dong 1&n nguyén li¢u dé nang cao CLSP.

Nang lugng ____,.San pham
Nguyén ligu—] Qua trinh San > bn& phi
: USt Phe pham
> ———>
Cos0—— Phé€ liéu
vat chat

QUA TRINH CONG NGHE

Bao gom cac giai doan va cac phuong thiic tac dong 1én QTSX trong cac giai doan d6 dé
hinh thanh nén SP.

QTCN chinh 1 cach thtrc san xuét.

Qua trinh cong nghé dugc hiéu d6 1a cac phuong thirc san xuat va cac giai doan hinh
thanh nén qua trinh san xuat.

Céc qué trinh diéu khién gom c6: qua trinh tuan ty va qua trinh ngau nhién.
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7.2.2 QUA TRINH TUAN TU SONG SONG:

Qua trinh tuan ty song song d6 13 qua trinh nhiéu giai doan xdy ra dong thoi clng
nhau bat dau va cho dgi nhau két thuc. Két hop vdi cac phuong thure tac dong ta c6 mot
qua trinh cong nghé hoan chinh.

Xi-1 Yi  Xi Al  Xal A2 Xa2 Xj-2 Aj-l1 Xaj-1 Aj Xaj Yi+l Xi+1

> @
»

»
»

v
A\ 4

Xbk

Xbl B2 Xb2 Xk-2 Bk-1 Xbk-1
Thuat toan gidi quyet bai toan diéu khién qua trinh tuén ty song song

Yi-1 Xi-1 Yal Yi
| | f < >
Yi Ybl
| | +
Yi Xi Ya2 Yal
L 7{ >
Yal
| |
Yaj-1 =~ Xaj-1 Yi+l Yaj
| ] + < >
Yaj
| |
Yi Xi Yb2 Ybl
N I R 7{ >
Ybl T
| |
Ybk-1  Xbk-1 Yi+1 <ka>
S N = O -
Ybk T
| |
Ybk Xbk  Yaj Xaj Yi+2  Yi+l
|| — || —s +— <
Yi+l
| |
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Thi du thyc hién chuong trinh sau:

B+B-
StartA+ A—
C+C-

Phéan chia giai doan

Y2 Y3
vi |B+/B— | ve
Start A+ A-—
Y4 Y5
C+/C-
Chuong trinh thyc hién yéu cau trén:
Start Y2 Y1
| | t (
\
Y1 Y4
| | —t
Y1 A2 Y3 Y2
| s 1 (
N
Y2
| L
Y2 B2 Y6 /YS
N +t
C )
Y3
R I
Y1 A2 Y5 Y4
| — . (
N
Y4
| |
Y4 Cc2 Y6 Y5
| | — f! (
\
Y5
S B

Y1
I

Y2

U I I

Y3
I

Y2

VR

Y4
I

7N /TN

N NS
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7.2.3 QUA TRINH TUAN TY CO CHON LVA:
Qua trinh tuan tur co cho lya la qua trinh ¢6 r¢ nhanh goém nhiéu giai doan xdy ra
khong dong thoi nhau , két hgp véi phuong thirc tac dong ta c6 1 QTCN.
Xi-1 Yi  Xi Al Xal A2  Xa2 Xj-2 Aj-l Xaj-1 Aj Xaj Yi+l Xi+1
> ® o o—>

Xbl B2 Xb2 Xbk-2 Bk-1 Xbk-1

Thuat todn cho qua trinh tuan tu c6 chon lya

Yi-1 Xi-1 Yal Ybl Yi
| t t >
N
Yi
I
Yi Xj Xp Ya2 Yal
I T + >
N
Yal
I
Yaj-1 Xaj-1 Yi+l Yaj
I s + 4 >
N
Yaj
R
Yi Xi Xp Yb2 Ybl
I — | | + 4 >
Ybl
||
- . Ybk
Ybk-1 = Xbk-1 Yi+1
I s + 4 >
Ybk
R
Ybk Xbk Yi+2 Yi+l
I —s + 4 >
Yaj Xaj
N
Yi+1l
||
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Thi du vé thuc hién qua trinh tuan ty ¢6 chon lya:

Vidu1:

Start A+ >

Phan chia giai doan:

Start A

Y4

_)

i B+
®=0 T C o+

e fle)

Y2
B
~Xp=0 C
Y4,

B+
=l T C o+

Y6

Sinh vién tu viét chuong trinh theo gii thuat trén

ol

Y3

fle-

Y7

=

i

Y8
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Vi du 2:

X1

O
=

QP

r|_‘lf
.@

QP

I

néu khon a
QT g gap

StartQT1

X3

Xe ¢6 thé qua trai hodc qua phai (QT,QP)

Gia str ban dau xe ¢ vi tri nhu hinh

Khi nhan Start xe s& QT , néu gap vat can trude khi
gap X2 thi xe dung ludn, néu gap vat can sau khi
gap X2 thi xe dung lai 3s roi QP dé dimng lai ¢ X2,

vét can thi xe s& gap X1 10s roi

QP, nep gap vat can trude khi gap X2 thi xe dung
lai 4s 101 QT dé dung lai ¢ X1, néu gép vét can sau
khi gap X2 thi xe ding 3s roi qua trai dé diung lai &

X2, néu khong gap vat can xe s& ding ludn ¢ X3

¥ X1 T2(10S)

—-TD2 T QP2

e
>
N

X T1(39)

—»D1 T QP11

X
-

QT =QT1+QT2+QT3+QT4
QP =QP1+QP2+QP3

X X3
X X2 N
— 1QP3 X T 4(35) X 2
—>D4 T QT47
X T3(4S) X
—»D3 T QT3?
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7.2.4 QUA TRINH TUAN Ty CO LAP VONG:
Qua trinh tudn ty c6 lap vong 1a qua trinh thye hién 1ap lai mot chu trinh khi mot diéu
kién nao do thoa man. Qua trinh ldp vong két thuc khi diéu kién dé hét théa man vong
lap.
Xi-1 Yi  Xi Al  Xal A2 Xa2 Xj-2 Aj-1 Xaj-1 Aj Xaj Yi+l Xi+1
o— *—> *— @ o— *— >

Xg=1
Xq=0

Luu d6 thuat giai cho qua trinh tuan tu c¢6 ldp vong nhu hinh:

Yi-1 Xi-1 Yal Yi
| | + [ >
\
Yi
| |
Yi Xi Ya2 Yal
| — — (
N
Yaj Xaj Xq
R o
Yal
||
Yal Xal Ya3 Ya2
|| — +— [
N
Ya2
| |
Yaj-1 - Xaj-1 Yal Yi+l  Yaj
I — it t [
\
Yaj
||
Yaj Xaj Xq Yi+2 Yi+l
JE S || — [
N
Yi+l
| |
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Thi du cho qua trinh tuan tu c6 lap vong:
Thi du 1: Thyuc hién qua trinh sau:

yl y2 y3
Start A+ TA-B+TB-

/
/
/

1 y2 yl y2 y3
StartA+TA-  StartA+TA-T
\\\ \Stop // \\ ?top /,/

Thi du 2: Thyuc hién qua trinh sau:
yl

y2 y3
Sart A+TB+TB-A

1\\ Nlan //

Thi du 3: khi nhan Start bang chuyén chay, thing M1 chay t6i X1 tac dong thi M1 dumg.
M2 chay cho tdo roi vao thung, cam bién X2 tac dong vao bd dém, khi du so qua thi M2
dung, M1 hoat dong tro lai.
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Bai tap:
Bai 1:

MB,MBo

MT

Mo

Cho hé thdng can dinh
lurong nhu hinh bén.
AB\VAVB,V la céac
van dién tur.
MA,MA0,MB,MBo,Mo
la cac muc can khi du
hoac hét khéi luong.

MT la may tron, phai
tron thém it nhat mot
thoi gian T sau khi
nguyén liéu xa xuéng hét
hén tron.

.an V chi dugc mo ra
khi nguyén li¢u dé duoc
tron xong va co thung
bén dudi.

Hay thiét 1ap gian do6 qua
trinh cho hé thong.
3+2.5+2+2
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Start <

Bai 2:

Cho bang chuyén hinh sau: Khi ynhan Start Bing chuyén thung M1 chay, khi thung t6i
X1 tac dong M1 dimg lai, M2 chay, tdo roi xuong, cam bién X2 tac dong vao bo dém C
khi du s6 qua C tac dong, M2 dimg lai, M1 chay tiép.

TX1

StartMl T M2 TM

X2-C

Stop

X1
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Bai 3:

Cho hé thdng phan
loai bi den va tréng
nhu hinh. Hay vé
gian d6 qua trinh va
viét chuong trinh
diéu khién cho hé
théng trén

a2 al

CB phat hien vat X1, mau X

b2 b1 c2 cl

L=
| e—

1
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Bai tap 4:

Cho hé thong nhu hinh, khi nhan start V1 mo ra, nguyén liéu 1 dugc chiét vao bon tron,
dén khi HSW1 tac dong thi V1 dong lai, V2 mé ra nguyén liéu 2 duoc dwa vao bon tron
khi bon tron ddy HSW2 tac dong, may tron MT tron thém tdi thiéu thoi gian T, M s& kéo
bing chuyén thing, néu ¢ dudi co thung thi X tac dong, Vo mé ra cho dén khi XX tac
dong, qua trinh chiét nay duoc 1ap lai cho t6i khi LSW tac dong, mé nguyén lidéu méi s&
dugc tron lai néu khong nhan stop.

e
- ]

({ HSW1  HBW2 T

viTve T ot
y VO

X
MLT D2
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Stop

(v HSW1  HSW2 T
viTv2 T ot |-
Start < oV,

™ LS XX ™
MLT,D2 D3 |\ |[>TM2TD4

3\
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7.3 QUA TRINH TUAN TU NGAU NHIEN

7.3.1 PHUONG PHAP HUFFMAN TRONG DIEU KHIEN QUA TRINH
TUAN TU

Vi du: Xét gian d0 trang thai sau:

1 2 3 4 5 6 7 8 9
B N - P
A ! ! ! ! ! ! !
T R e e G B e e A
B ! ! ! ! : ! !
a;b, ab, ab, ab, ab, ab, ab, ab, ab,

Lap bang chuyén dbi trang thai, khoanh tron cac trang thai tir nd chuyén dén cac
trang théi khac.

1T ab: | axb: | axbs | a1b> B+

1@2 1| 0
@ o | 1] 0 | X

6 @7 X | o] 1] o0
7 @801xo

8 1 0 X 0 1

Pé giam bt cac trang thai, ta két hop cac trang thai ma & d6 trén mot cot co cling
trang thai hay trang thai X (Don’t care)

V1Yo TT a;b; | azb; | asb, | aib;
w0 (178 @O | 2 | (D)
1 |23 @ [@ | » | 4
o1 456 |8 | 7 (4
00 7°
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Lap bang chuyén dbi trang thai. Dya trén nguyén ly hoat dong cia RS-FF ta xay
dung bang trang thai. (y1 cho R;S;, ¥, cho R,S,)

Nhéc lai nguyén ly hoat dong RS-FF:

R S | Qn+1 Qn | Qn+1 | Rn | Sn
0 0 Qn 0 0 X 10
0 1 0 0 1 0 1
1 0 1 1 0 1 0
1 1 0* 1 1 0| X

S

Qn+1
I

S

Qn+1
I

R

R\

S

Qn+1

S ) D S ) —

Qn+1

Vi du: Hang y1y,=10 ¢6 ab; & trang thai 1 bén do d6 R;S; 1a 0X, twong tu cho
aoby tir trang thai 2 khong bén sé chuyén sang trang thai 2 bén twong mg y; chuyén tir
1—-1 do d6 RS, la 0X; Héng y1y2:11 ta co a]_b]_ o trang thai 3 bén do do R;S; la 0X,
tuong tu cho a;b, tir trang thai 4 khong bén s& chuyén sang trang thai 4 bén twong ung y,
chuyén tir 120 do d6 R;S; 1a 10; (Luu y Tir 7277-7).

R YiY2 albl azbl azbz albz albl azbl azbz albz S
10 0 0 0 0 X X X X
11 0 0 0 1 X X X 0
R1 S1
01 X X 0 X 0 0 1 0
00
10 X 0 X X 0 1 0 0
11 0 0 1 0 X X 0 X
R2 S2
01 0 0 0 0 X X X X
00
RUt gon R;S; va R,S; ta dugec: Start y2 v
_ 1 + [
Rl—yzalbz ) L >
2 2
Sl=a2b2 ._oi al
lez)hazbz ly} b2
S2=azDs a2 bl yl y2
Chuong trinh nhu hinh bén. L — +t < >
y2
| | a2
b2




R |yiy2]|aibi| acb: | asbs | aiby | aibs | @by | acby | aibo| S
00 X 0 X X 0 1 0 0
10 0 0 1 0 X X 0 X
R1 S1
11 0 0 0 0 X X X X
01
00 X X X X 0 0 0 0
10 X X X 0 0 0 0 1
R2 S2
11 0 0 1 0 X X X X
01
00 1 X 0 0 0 X 1 X
10 0 0 X 0 X 1 X X
A+ A-
11 1 X X 0 0 0 X X
01
00 0 0 X 0 X X 0 1
10 1 0 X X 0 X 0 X
B+ B-
11 0 1 X 0 X 0 0 1
01
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2 b1l
R,=y,\a,b, i _ a2
S,;=a,b, IylI b2
R2:a2b2 yl a]_ b2 a2
S=y.a,b, +—! —> o oo < y2 >
A+=y,\b,;+y,b, |y2| b2
A-=y,\a, yl bl .
H -
B+=y,a,+y Yy, \a, y2 \ A+>
B':albz l l
y2 a2
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RUt gon R;S; Vv R,S; ta dugc:

R1=y,aib,
Sl=asb,
Ro=y1a:b,
2S,=a,h;

Chuong trinh nhu hinh sau.
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7.3.2 PIEU KHIEN QUA TRINH CONG NGHE CO NGO VAO NGAU NHIEN:

Quaé trinh céng nghé c6 ngod vao ngau nhién 1a qua trinh ma c6 dau vao thay doi
ngau nhién bat ky thoi diém nao nén khéng thé chia thanh cac giai doan dugc.

Pé KS QTNN ngudi ta khao sat hé théng thong qua céc trang thai. Trang thai 1a mot to
hop clia cac ngd vao véi cac ngod ra cia hé thong vao mot thoi diém nao dé. Hai trang
thai c6 ngé vao gidng hét nhau, ngé ra gidong hét nhau van c6 thé 12 hai trang thai khac
nhau vi tinh huéng dan dén chiing 1a khac nhau hoic don gian 1a vi ching ¢ nhing thoi
diém khac nhau. Hé thong s& duoc dién ta bang gian do trang thai 1 tap cac trang thai va
cac cung c6 hudng lién két cac trang thai d6 voi nhau.

Thi du khao sat hé thong bao dong:

Soico: X1 —— HE THONG — Z1: Coi

Xac nhan soi co : X2 —| BAO NONG L Z2: Nen

1. Khicosuch xay ra: Coi kéu, dén sang.
2. Néu c6 xac nhan sy cd: COi s& hét kéu nhung dén van sang néu sy ¢d con va dén
tat khi hét su co.

3. Néu khong nhén xac nhéan su ¢ thi COi van kéu , dén van sang cho du su ¢ da

hét.
Trang thai
1 2 6
00 10
B — =2 |e—m—
o) —)—(%)
Ole——(1 10
00 01 01
5 3 4
Z1=y,
22=Y,+Y,
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TT\XIX2 00 10 11 01 il z2
1 il 2 5 0 0
2 6 2 3 1 1
3 4 3 5 0 1
4 1 4 3 0 1
5 1 3 5 0 0
6 6 2 5 1 1
1,5 il 2 3 5 yl 1
2,6 6 2 3 5 y2 2,6
3,4 1 4 3 5 y3 3,4,5

Z1=y,

L2=1Y,+Y,

S1=X,X,Y, + XX,

R1=Xx,X,Y, + XX,

S2 = X1ZY1

R2 = X,X, + X,X,

S3 = XX,

R3 = X, X,Y; + XX,
Qn Qn+1 Rn Sn
0 0 * 0
0 1 0 1
1 0 1 0
1 1 0 *
> e

L Q
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Y\X | 00 10 11 01 00 10 11 01 00 10 11 01
00| O * 0 0 0 * * 0 2 3

10 | 1 1 * * 1 1 1 * 3 5
11

01 O 0 0 0 * 1 1 * 1 5
00 | * 0 * * 0 1 0 0

101 O 0 1 1 * * 0 0

11

oLy ~ * * * 0 0 0 0

00 | * * 0 * 0 0 1 0

10} * * * * 0 0 0 0

11

011 1 0 0 1 0 * * 0

Thi du khao sat h¢ thong bio dong khi phat hi¢n 2 vat nga lien tiép:

X1

hl

X2

)
/)
<

h2

h>h1l
hl>d>d1
d>h2

Khoang cach
xuat hién >

di

A

dl

)
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00

TI\X1X2
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F:y5

S1= X1 Xy Y3YsYs
R1= X1Z+ X_1X2y3

S2 = x,x,

R2 = XX, ¥,
$3=x,%,Y,
R3=x%,Y,
S4=xX,Y,

R4 = X, X, + X, X, ¥
S5 = X,X,Y,

R5 = x,X,

Thi du khio sat h¢ thong bio vé may khi c6 sur co:
Khinhan R néu klhong c6 16i F va khong c6 su ¢b x thi M s& chay

Néu sy ¢ xayra M tat va F=1, nut R mat tic dung. F chi tré vé bang khong khi sy cd d&
hét va nhan S 2 lan ( trong lic nhan khéng dugc co su ¢0).

—() @
NCRTR

o
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TT\XS 00 10 11 01 F
1 1 2 6 0

2 3 2 7 1

3 3 2 4 1
4 5 7 4 1
5 5 2 6 1
6 1 7 6 0
7 2 7 4 1
1,6 1 2 7 6 Y1
2,3,7 3 2 [ 4 Y2
4 5 7 4 Y3
5 5 2 6 Y4
1,6 1 2 7 6 Y1
2,3 3 2 7 4 Y2
4.7 5 2 7 4 Y3
5 5 2 6 Y4
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Thi du khao sat h¢ thong khoa nhi phan:

9
11/0
A
3 4 5 6 7
8

Thi du khio sat h¢ thong phan loai vat ngin, dai, trung binh

l X1 X2 X3

> - 41—
d < >
d2
/~ B ;\\\
5 6,

RN YR
011 \ > 001 |
o010 ) nno |/
NS

- v

Ch>hl  N&ud<dil S
2d>d1 Néu di<d<d2 M
d>d2-d1 Néu d2<d G
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Thi du khio sat h¢ thong bao bom luin phién:

@

Gia sir ban dau bon can dudi X1

Khi muc nudce cao hon X2 thi 1 bom
s€ chay, Khi myc nudc rut dudi X1
thi bom d6 sé& tit, khi muc nude mot
X3 lan nita cao hon X2 thi bom kia s&
chay, néu muc nuéc cao hon X3 thi
ca 2 bom chay, néu cao hon X4 thi

B2

X4

X1X2X3 y, 1 ' 2 :
B1B2 van V dong lai, néu dudi X4 thi V lai
Mo ra. Néu muc nude rat dudi X2 thi

X2 bom nao chay trude s€ tat trude.

X1

DGR, F [
/
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TENX1X2X3 | 000 | 100 | 110 | 111 B1 B2
1 1 2 0 0
2 2 3 0 0
3 10 3 4 1 0
4 5 4 1 1
5 6 5 4 1 1
6 1 6 7 0 1
7 6 0 8 0 1
8 9 8 1 1
9 10 9 8 1 1
10 11 10 3 1 0
11 11 12 0 0
12 12 7 0 0
™\xix2x3 | 000 | 100 | 1120 | 111

1,2 1 2 3 Y1
3,10 11 10 3 4 Y2
4,5 6 5 4 Y3
6,7 1 6 0 8 Y4
8,9 10 9 8 Y5
11,12 11 12 7 Y6
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Sl:X1X2X3Y2 Yo XXX Yo YaYa Y5 Ys =X Yo Yo T X% Yo YaYa Y5 Ve
RL=X%,X3Y, =% XY,

S2=X % X¥5 + %% X Y Ya Vs Yo = X1 X Ys + XX Y3 Y4 Yo Vo
R2=X XX + % %% Y = XY +%Ys
S3=XXX%Ys Vs =%Ys ¥s

R3=%% XY, =% %,Y,

S4= X1X_2Y3Y3 + X1X2;3'YG = X1X_2Y3 + ng)’(a
RA=X X XYy +X XX Y5 =%, Y1 +XYs
S5=XX%%Y, =X,

R5= X%, XY, =% %Y,

S6=XXXY, =X Y,

R6= X1X2X_3Y4 = X2X_3Y4

Bl= YotYst+Ys

B2=y;+Y,+Ye
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Bang trang thai hé thong phéan loai xe ngin, dai, trung binh khi khoang cach xuét hién 2 xe 16n
hon d2-d1 va d>2d1 nhu sau:

TNx1x2x3 | 000 | 100 | 110 | 010 [ 011|111 | 101|001 | S|M | G
1 1] 2 0[0|0
2 2| 3 0[0|0
3 3 4 7 0[0|0
4 9 4|5 0[0|0
5 5 6 |0/1]0
6 1 10/ 6 |0/0]|0O
7 8 | 7 0|01
8 8 6 ([0[0]0
9 9 | 17 6 |1/0]0
10 2 11 | 10 0/0/|0
11 3 12 | 11 0[0|0
12 4 | 12 13 /0|00
13 16 14 |13 |1|0]0
14 17 15 14 0[0|0
15 19 | 15 0[0|0
16 16 | 17 6 ([0[0]0
17 17 | 18 10 0[0|0
18 18 19 11 0[0|0
19 19 | 12 0[0|0
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