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, CHUONGI
HE THONG TU PONG SAN XUAT CUNG

Trong chuong ndy chiing ta xem xét cac thiét bi ty dong dugc dung dé gia cong
cac chi tiét roi rac voi san lugng lon. Thiét b trong day chuyén san xuét co khi thuong
bao gdm mot sé may dé thuc hién viéc gia cong trén day chuyén. Cac diy chuyén nay
dugc goi 1a may van chuyén hay bang chuyén.

1.1 CAC DAY CHUYEN GIA CONG TU PONG

Day chuyén tu dong bao gff)m mot sb may duogc ndi véi nhau boi thiét bi van
chuyén phoi gitra cdc nguyén cong. Viéc van chuyén phoi dugc thuc hién ty dong va cac
may gia cong thuc hién chirc nang chuyén mon ctua chiung moét cach tu dong.

DBuong day ty dong thuong c6 ¥ nghia thich dang trong truong hop doi sdng san
pham tuong d6i 6n dinh ,nhu cau san pham cao dii hoi toc d6 san xuit cao va néu phuong
phap san xuét khéc thi chi phi nhn cong rat 1én. Muc dich cta viée str dung dudng day tu
dong la:

- Giam chi phi nhén cong.

- Tang toc do6 san xuat.

- Giam ph0i trong qué trinh.

- Giam khoang céch di chuyén giita cac nguyén cong.
- Tich hop cac nguyén cong.
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Cau hinh ctia mot day chuyén tu dong
Céc ki hiéu thuong dung:
Tram gia cong: XXXX:
PROC=V1 tri gia cong
ASBY=Vj tri lap rép
INSP=Vi tri kiém tra
SORT=Vi tri phan loai
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@@@ O phéi trung gian

Day chuyén tw dong bo tri theo dwong thing

Trong cau hinh bd tri theo dudng thing cac may duogc bd tri it nhidu theo dudng
thiang. Dong phoi c6 thé quay 90°, hodc 1a dé dinh hudng lai phoi, do khong gian hep
hodc nhitng nguyén nhan khac, nhung dic tinh cdu trac kiéu duong thang thi van giir
nguyén.

Day chuyén tw dong bo tri theo dwong tron

Trong ciu tric xoay tron, chi tiét dugc xoay quanh mot ban tron .Céc vi tri gia cong 1a
¢d dinh va thudng bé tri xung quanh ban tron. Chi tiét di chuyén trén ban quay va duoc
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 ctia may dugc vé trén hinh 4.3

Chi tiét 4
Hé thdng may bd tri theo dudng

Cich chon kiéu bé tri diy chuyén

Viéc chon lya giita hai kiéu mdy phu thudc vao yéu cau umg dung. Kiéu may xoay
tron thuong bi han ché bai kich thudce phdi nho va sb vi tri it. Viée thiét ké cau tric xoay
vong thuong khong duoc linh hoat 13m.
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1.2 CAC PHUONG PHAP VAN CHUYEN PHOI

Co céau van chuyén cia dudng day ty dong khong chi van chuyén ban thanh pham
hodc don vi lap rap gitra cac vi tri ké can nhau, ma con dinh hudng va dit chi tiét vao vi
tri chinh x4c dé gia cong trén mdi may. Cac phuong phap van chuyén phoi cé thé chia
thanh 3 loai:

1. Van chuyén lién tyc .

2. Van chuyén dong bd gian doan.
3. Van chuyén theo kiéu déy tu do.
Ba loai trén dugc phan biét boi kiéu chuyén dong .Co ciu van chuyén ddi voi mot
tng dung cho trudce phy thudc vao nhing yéu t6 sau:
- Kiéu nguyén cong can phai dugc thuc hién,
- S6 lwong vi tri trén dy chuyén,
- Trong lugng va kich thude cua phoi,
- C6 b tri vi tri bang tay trén duong day hay khong,
- Toc d6 san xuét yéu cau,
- Can dbi thoi gian gia cong khac nhau trén day chuyén.

Trudce khi ban vé 3 loai hé thong van chuyén phéi, chung ta phai giai thich rd su
nham 14n c6 thé. Cac hé théng van chuyén nay duoc dung cho ca gia cong va lap réap.
Trong truong hop may ldp rdp tw dong, chung ta ndi toi cac co cau vdn chuyen ban thanh
phdm giita cdc vi tri ,chir khong phdi co cdu nap phdi dung dé nap cac chi tiét lip rap tai
mot vi tri cu thé. Céc thiét bi nap va dinh hudng cac thanh phan thuong la mét phan tich
hop clia may gia cong.

Vin chuyén lién tuc
Véi phuong phap van chuyén lién tuc, phoi duoc di chuyén lién tuc véi van tdc
khong d6i. Viéc nay doi 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 théng van chuyen nay trén day
chuyén gia cong vi van dé quén tinh do trong lugng va kich thudce cua dau cong tac.
Trong nhiing trudong hop khac , viéc van chuyen lién tuc thuong rat duoc ua dung .
Hé¢ thong van chuyén lién tuc tuong dbi dé thiét ké va ché tao va co thé dat toc do san
Xudt cao.
Vin chuyén gidn doan
Nhu tén goi, trong phuong phap nay chi tlet duoc van chuyén mot cach gian doan
hodc khong lién tuc. Cac tram gia cong dugc cd dinh tai cac vi tri ,con chi tiét duoc van
chuyen gifra cac tram sau d6 duogc ga dat tai vi tri can thiét dé gia cong. TAt ca cac chi tiét
dugc van chuyén dong thoi va do a6 thuat ngit hé thong vin chuyén dong bé duge ding
dé mo ta phuong phap van chuyén phoi nay.

Vén chuyén phéi khong dong bj
Hé théng van chuyén nay goi 1 hé théng ddy - tu do, cho phép phéi di chuyén téi
tram tiép theo sau khi gia cong tai vi tri hién tai. Mdi chi tiét chuyén déng déc lap ddi véi
céc chi tiét khac. Vi thé mot sd chi tiét c6 thé dang gia cong trén diy chuyén trong khi
nhitng chi tiét khéc lai duoc van chuyén gilra cac tram.
Hé théng van chuyén khong d@)ng bd mém déo hon so v4i hai hé théng trén va
tinh mém déo nay c6 thé 1a mot wu diém 16n trong mot sb trudng hop. Trong hé thng
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khong déng b tuong d6i dé bé tri co cdu triv phéi trong qua trinh. Hé théng day tu do
cling c6 thé ba trir vin dé can déi day chuyén khi ma thoti gian gia cong gitra cac tram
tuong d6i khac nhau. Céc tram song song hodc mot s tram ndi tiép c6 thé dugc dung cho
céc nguyén cong dai va cac tram don 1é c6 thé dugc dung cho cac nguyén cong ngan hon.
Nho d6 , téc @ sdan xudt trung binh c6 thé sdp xi nhu nhau.

Day chuyén khong dé)ng bo thuong dugc st dung ¢ noi c6 mot hoac nhiéu tram van hanh
bang tay va khi ma su dao dong thoi gian chu ky thudng 1a mot van dé trén hé thong
khong dong bd Nhwoc diém cia hé théng day ty do 13 ndng sudt chu ky thuong thap
hon so voi1 cac dang khac.

D6 gd vé tinh

Db ga vé tinh duoc thiét ké sao cho né c6 thé duoc di chuyén dinh vi, kep chit tai vi tri
tram ké tiép. Nho chi tiét dugce dinh vi, kep chit chinh xac nén né cé vi tri ding cho mdi
nguyén coéng. Uu diém nita laco thé dung cho nhiéu chi tiét twong tu nhau.

Phuong phap khac khong can dung dén dd ga vé tinh ma ban than chi tiét dugc dich
chuyén tir tram nay dén tram kia. Khi t&i mot vi tri, chi tiét sé dugc kep chit ty dong dé
gia cong.

1.3 CAC CO CAU VAN CHUYEN

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

Co cau dich chuyén théng gém 3 loai :

- Hé thong dich chuyén kiéu thanh gat: chi tiét gia cong duoc nang 1én khoi vi tri gia
cong boi thanh nang va dich chuyén dén vi tri tiép theo, roi ha chi tiét xuéng va dinh vi
mot cach chinh xac dé gia cong.

- Hé thdng bang tai co chot day: dung trong van chuyen phoi. Cac con lan duoc truyén
dong boi 1 trong 2 co cAu. Thir nhat 13 co cdu dan dong bing day dai trong d6 day dai det
nam dudi cac con lan chuyén dong lam cho cac con lan quay nho ma sat. Co cau xich la
co cau thong dung thir hai dung dé quay con lan.

- H¢ thong xich tai : ding van chuyén cac co ciu mang phoi. Bing xich dwoc dan dong
bdi puli ndm ngang hodc ding.
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Co cdu van chuyén kiéu xoay tron: q
- Phuong phap dung kiéu thanh rang va banh rang : piston dugc dung dé day thanh rang
lam cho banh rang quay va ban may quay.

Prmgm
i XH'V' L ¢

unicires

- Co ciu xoay ban kiéu banh coc : don gian nhung hoat dong khong tin cdy do chong
mon va lién két nhi€u 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 c4u dinh vi xoay 1 vong, ban may s& quay 1/6
vong. Cam dan dong chi 1am cho ban quay di mot goc. Pi véi co cdu bi din co 6 ranh
thi dé xoay ban di 1 goc 60° cam din dong s& xoay di 120°, 240° con lai né chay khong.
Luc nay ban may dung yén. Doi voi dia bi d?m ¢ 4 ranh goc xoay sé& 1a 90° dé dinh vi va
270° con lai 1a chay khong. Thong thuong sb vi tri x oay cua ban 1a 4,5,6 va 8.

Driver 2 Taalg saindle
"\ o

& NI *Driven memier

Co cau cam: c6 nhi€u dang co cau cam xoay ban may dam bao do chinh xéac va d¢ tin
cay cao, dugc dung rong rai trong cong nghi¢p du gia thanh tuwong doi cao.
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1.4 CO CAU TRU PHOI TRUNG GIAN

Puong day tu dong thuong duge trang bi thém nhirng co cau khac, thi du co cau trit
phoi trung gian ma chung ta da gidi thiéu trong muyc 4.1. Dbi voi day chuyén tu dong ,
viée b tri mot 6 trix phoi ¢ gitra duong day la chuyén thuong. mot vi du ve viée sir dung
o trir phoi 1a 2 he thong van chuyén gian doan nbi v6i nhau bai mot vung tich trir cac chi
tiét gia cong. Co6 thé ndi 3,4 hodc tham chi nhiéu dudng diy theo kiéu nay. Mot vi du
khac vé 6 trir phoi 1a day chuyén khong dong bo. Véi hé thdng nay co thé bd tri 6 trix
phoi tai mdi vi tri gia cong. C6 2 1i do chinh dé str dung 6 chira phoi:

- Li do thtr nhat: Giam anh hudng cua viéc dimg nha may nao d6. Hé théng van chuyén
lién tyc hodc gian doan hoat dong nhu mét may tich hop khi mot vi tri bi hong hodc 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.

+ Ddi dung cu dinh ki.

+ Phoi hoac thanh phﬁn khong dat chat luong. Yéu cau phai lam sach lai co cau
nap phoi.

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

+ Cong tic dién bi hong.

+ Co cdu van chuyén hodc tram gia cong bi hong.
M3di khi bi hong trén day chuyén ty dong ,co ciu trit phoi trung gian cho phép mot phan
duong day tiép tuc hoat dong trong khi phan con lai dirng hoic stra chira.
Vi dy: Cho rang mot duong day c6 20 vi tri dugc chia ra 2 phan va duoc ndi véi nhau
bang mdt 6 chtra phoi trung gian. O nay ty dong nhén chi tiét tir phan thir nhat va nap cho
phan tht hai. Néu c6 mdt vi tri bi tic, 1am cho ntra dau tién bi dung thi nira tht hai van
tiép tuc cho dén khi hét phoi. Tuong tu, néu phan thir 2 bi ding thi phan thir nhat tiép tuc
1am viéc cho dén khi 6 chtra phoi b day.

& phdi trung gian

Q| DD |10 D—

A\ 4

—

PROC PROC PROC PROC
Aut Aut Aut Aut
Day chuyén 1 Day chuyén 2

o) phdi trung gian nam gilra 2 giai doan
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- Li do tht hai cta viéc dung co cdu trir phoi trung gian 1a giam anh huong su dao dong
cua chu ki gia cong. Nhitng dao dong nay xay ra hodc gitra cac tram gia cong, hodc trong
truong hop duong day c6 mét hoac vai nguyén cong gia cong bang tay.

Thi du :
Cho rang chung ta di thu dugc thong tin vé nguyén cong va xac dinh dugc sy phan tan
thot gian nguyén cong doi1 voi 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 cua nguyén céng nay la 10s. Nguyén cong bang tay nay da
dung trén day chuyén ddng bo va diy chuyén phai thiét 1ap mot thoi gian chu ki 1a 12s dé
nguoi van hanh c6 thoi gian hoan thanh toan bd cong viée lap rap. Viéc nay cho cong
sudt 1a 300ch/h tir ddy chuyén. Néu thoi gian dugc didu chinh xudng 11s thi ning suat s&
tang 1én duoc 327ch/h nhung ngudi tho lai khong c6 kha nang hoan thanh 12% san pham
lap rép. Vi vay ning suat thuc té chi 13 288ch/h. Néu thoi gian chu ky giam xubng 10s thi
nang suit s& 1a 360ch/h. Nang suit thyc té s& giam xudng con 245ch/h.

Vi hé thong van chuyén khong dong bo ,day chuyén c6 thé sip xép dé nhan hang
loat céc chi tiét trudc va sau nguyén cong bang tay. Nhu vdy nguoi tho c6 thé sap xép
thoi gian dé thuc hién viée tuy theo qua trinh. Vi thoi gian trung binh cta ngudi tho
tuong g véi thoi gian ciia chu ky 1am viéc 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 day chuyén s&
dat 360ch/h.

Nhuwoc diém cia vung dém trir phoi la tén khong gian xuong, tén nhiéu phoi hon,
nhiéu thiét bi van chuyén phoi ,]am cho hé thong day chuyen phuc tap hon. Nhung wu
diém clia né thi thudong 1a du 16n dé c6 thé bu trir nhuge diém ma no co.

1.5 CAC CHUC NANG PIEU KHIEN

Viéc diéu khién day chuyén 1a mot van dé phtrc tap, c6 hang loat cac budce tuan tu
can phai thuc hién. C6 3 chirc ning chinh duoc ding dé diéu khién hoat dong cua day
Chuyén tuw dong. Tha nhét 14 dam bdo hoat dong, tht hai la yéu cau an toan, thtr ba 1a yéu
cau chdt lwong.

1. Diéu khién trinh ty
Muc dich ctia chitc ning nay 1a phdi hop hoat dong cua bang tai va cac tram gia
cong . Cac hoat dong khac nhau cua day chuyén tu dong phai dugc thyc hién mot
cach chinh x4c va troi chay.

2. Bam bao an toan

Chtic ning nay dam bao 1a day chuyén van chuyén s& khong hoat dong trong

truong hop khong an toan hoic diéu kién nguy hiémCac cam bién phai duoc gan
thém vao hé théng dé dung cu tién tuc gia cong trén day chuyén. Trong chirc ning
diéu khién tuan ty ciing bao gdm ca viéc kiém tra cac budc toi han dé dam bao cac
budc nay duge thuc hién theo th ty can thiét.

3. Pam bao chét luong
Chtrc ning thtr ba 13 giam sat chat luong cta chi tiét gia cong .Chirc ning nay 1a
kiém tra dé loai cac chi tiét va bo phan lap rap khong dat chét lugng .
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/ Vi tri kiém tra

PROC PROC PROC INSP
Aut Aut Aut Aut

Tram kiém tra cd lién hé ngudc véi cac tram phia trudc

Phwong tién truyén théng dé diéu khién trinh tu hoat dong cua duong day ty dong la
cac role dién tur. Céc role duoc dung dé diéu khién hoat dong cua dau cong tac, bang tai
va céac thiét bi ngoai vi khac trén day chuyén. Nhung do kich thudc 16n va hoat dong
khong tin cdy role dan bi thay thé bdi cac b phan diéu khién 1ap trinh duoc5 va may
tinh.
Suy nghi truyén thdng trong viéc diéu khién duong diy tu dong 1a phai dirng hé thong
khi co6 su cé
Viéc quyét dinh dimg may hay khong con phai dya trén co so kinh té va do tin cay. Vé
diém nay co hai chién lugc diéu khién c6 thé duge chon: diéu khién tirc thi va diéu khién
ghi nhd.
1. Diéu khién tc thi
Kiéu diéu khién nay 1a dimng ttrc thi day chuyén khi ¢ su ¢b. Viéc nay twong ddi
don gian ,ré tién va khong lo lang gi. Mot s6 dic tinh du bao ¢ thé duge thém vao hé
théng dé xac dinh vi tri va nguyén nhan dé bao cho tho sira chita nhanh chéng.
2. Piéu khién theo kiéu ghi nho
Nguoc lai voi phuong phap diéu khién ttrc thi, hé théng diéu khién ghi nh¢ duoc
thiét ké dé cho may tiép tuc hoat dong. No kiém tra chat luong va bao Ve may bang
cach ngin ngira cac tram gia cong ké tiép khoi phai gia cong cac chi tiét khong dat
chat luong.

1.6 TU PONG HOA CAC NGUYEN GIA CONG

Céac nguyén cong dién hinh 13 phay, khoan, khoét, doa va 1am ren. Ciing ¢6 thé co
thém cac nguyén cong tién, mai trén day chuyén loai nay.
1. May mot vi tri
May nay thyc hién nhitng nguyén cong khac nhau trén mot chi tiét duy nhat ga
dit trén mot vi tri trong sudt chu ky. Cac nguyén cong duoc thuc hién trén nhimg
bé mit khic nhau boi cac dau dao bd tri quanh chi tiét gia cong.
Nhuoc diém: khong gian han ché khong thé bd tri nhiéu dao; ning suit gia cong tir
thap dén trung binh.
2. May nhiéu vi tri xoay vong
May thyc hién viéc gia cong trén nhiéu chi tiét déng thoi, cac chi tiét duoc ga
trén ban tron ndm ngang va trai ra nhiéu vi tri lién tiép.
3. May nhiéu truc chinh nam ngang
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1.7

M4y gbém nhiéu tryc chinh b tri xung quanh mdt truc nam ngang, céc chi tiét
duoc ga trén truc chinh. Loai mdy nay dung dé gia cong céc chi tiét nho.

. May tién démg nhiéu truc chinh

Céc dau mang dung cu khong chi b tri xung quanh ban may ma con xung
quanh tryc gitra, gitp ting sd lugng nguyén cong thuc hién trén may so v6i may
nhiéu truc chinh xoay vong binh thuong. May dung trong san xuit hang khéi va
hiéu qua vi khong 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 thé dugc van
chuyén truc tlep hay ga trén do ga vé tinh. Day chuyén c6 thé bé tri 6 trit phoi
trung gian néu can va cac co ciu diéu khién khac nhau dé quan ly day chuyen
Day chuyén tu dong co thé dung dé ché tao céc chi tiét c6 kich thudc 16n, sb vi tri
gia cong co thé bé tri nhiéu hon. Gan day day chuyén ty dong c6 thé diéu chinh
dugc dé gia cong nhiéu chi tiét tuong ti nhau.

NHUNG PIEU CAN LUU Y KHI THIET KE VA CHE TAO
Khi quyét dinh rang duong day tu dong 1a cach tot nhat dé thuc hién san xuét, thi
can luu y nhu‘ng diéu sau:
- Ai ché tao dudng day tu dong? Tu 1am hay dit 1 hing ché tao?
- Hinh dang, kich thuéc va trong lugng vét licu.
- Do chinh xac yéu cau.
- Trinh ty cong nghé.
- Nang Suét.
- Dang hé théng van chuyén
- Phuong phap gé dit chi tiét gia cong
- Phuong phap dinh hudng va nap phéi khi lap rap
- Do tin cdy cua diy chuyén, cia may moc riéng biét va cia bang tai van
chuyén phai.
- Kha nang trit phoi trung gian.
- D@ bao tri.
- Dic diém diéu khién.
- Khong gian xudng hién co.
- Mc d linh hoat can thiét khi gia cong san pham khac.
- Gi4 ca ban dau cua day chuyeén.
- Chi phi van hanh va dung cu.

Co6 hai xu huéng xay dung duong day tu déng

Su dung cac may cong cu tiéu chuan sin co : dung may cong cu va thiét bi lién quan
vbn o duoc tiéu chuin hoa dé dung nén day chuyén phuc vu muc dich cu thé cho xi
nghiép.

Uu diém: tai sir dung cac may san co, dé bao tri, sira chira.
Nhuge diém: chi tiét gia cong phal don gidn va kich thude nho.

Dit hang cho nha ché tao theo yéu cau: thong thudng nha may duge yéu cau dua ra
mot s6 phuong an. Cac phuong an thiét ké 1a dya trén san phdm nha may dé c6 hay
dwa trén nhimg kinh nghiém cua ho.

Khi phuong 4n thiét ké dugc chap thuan, nha may s€ thyc hién viéc thiét ké chi tiét.
Két qua may phai duoc xay dung theo nguyén tic “block xay dung”, nghia 1a diy
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chuyén chuyén mon hoa dugc ché tao dé san xuit mot san phém nhét dinh cta khach
hang. Khi day chuyén duoc xdy dung theo nguyén tic “block xay dung” ching dugc
goi la day chuyen hop nhét (Unitized).

Nhing day chuyén nay c6 ning suat cao hon so v6i day chuyén két ndi (line link),
chiém it dién tich hon. Tuy nhién ching c6 gia thanh cao, do vdy chi nén dung khi
biét chéc 1a san pham ton tai lau dai va ban thiét ké khong dbi hodc it thay ddi.

BAI TAP
Mot day chuyen thuc hién mot chudi cac nguyén cong gia cong va lap rap. Nguyén

cong sat cudi 13 nguyén cong lap ghép thuc hién bang tay. PO phan tan thoi gian cua
nguyén cong nhu sau:

Thoi gian nguyén cong Tan sut 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 1a 18s.

a) Néu day chuyén su dung hé thong van chuyen ddng bo, hay tinh nhip san Xuit va
nang sut thuce té cho mdi gid néu hé théng van chuyén dugc thiét ké dé van
chuyén chi tiét tai mdi khoang thoi gian sau: cur 22s, 21s, 20s, 19s, 18s mot lan.
Thoi gian van chuyén phoi coi nhu khong dang ké.

b) Néu hé théng van chuyén khong dong bd duge dung trén diy chuyén dé dua cac
chi tiét dén vi tri lap rap bang tay, vy hé théng phai hoat dong vai chu ki thoi gian
nhu thé nao? Hiy xac dinh ning suit twong tng cta diy chuyén.

GIAI
a) Day chuyen su dung hé thong van chuyen dong bo, nhip san Xudt va nang suat

thuc te cho mdi gid néu hé théng van chuyén duogc thiét ké dé van chuyén chi tiét
tai mdi khoang thoi gian : ¢t 22s, 21s, 20s, 19s, 18s mot 1an 1a :

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 xuit = 3600/20 = 180 chu ki/h
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19s:
Nhip san xuit = 3600/19 = 189,5 chu ki/h

18s:
Nhip san xuit = 3600/18 = 200 chu ki/h

b) Khi hé théng van chuyén khong dong bo duoc ding trén diy chuyén, thi thoi gian
trung binh cua nguyén cong bang tay tuong ing voi thoi gian cua chu ki lam viée
trén day chuyén :

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

Ning suat trong tng ctia diy chuyén:

Ning suit = 3600/ 18,5 = 194,5 ch/h
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CHUONG 11
HOAT PONG SAN XUAT

VA CHIEN LUQC TU PONG HOA

2.1 CAC NGANH CONG NGHIEP:
Co 5 nganh cong nghiép:
1) Cdc nganh cong nghiép co so'
Khai thac va ché bién tho (dau hoa, khoang chit...) nhitng ban thanh pham cin

thiét boi cac nganh cong nghiép nhu: Luyén kim den, cong nghiép ché bién sit va
kim loai, hoa chit, giéy, ciment.
2) Cong nghiép ché tao mdy:

Céac nganh cong nghiép ndy ché tao san phim cudi cing cin thiét boi cac xi
nghiép dé ché tao cac may moc ban cho khach hang
3) Cong nghiép sdin xudt hang tiéu dung:

La cac nganh cong nghiép ché tao san pham dung hang ngay nhu 6t0, thyc pham,
may mic... Chung chiu anh hudng 16n cua sy phat trién kinh té va mét.

4) Cdc cong nghiép dich vu:

Tat ca nhitng hoat dong lién quan dén san xuit va phan phdi san pham: thuong

mai, cac nghé tu do....
5) Cdc cong nghiép miii nhon:

La cac nganh cong nghiép sir dung tat ca nhitng sang ché gan nhat nhu thong tin,
cong ngh¢ sinh hoc, ngudi may, vat liéu mai, laser...

2.2 CAC DANG SAN XUAT:

Dinh nghia: Qua trinh san xuét 12 trat tu cac hoat dong lam tang gia tri cho vat
chdt. Mot qué trinh duoc dit trung boi trinh ty cdc nguyén cong, boi ché do cong nghé va
dong ra ctia san pham.

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

Qud trinh dwoc goi la lién tuc néu dudng di chuyén cua vat liéu 13 khong doi.

Oud trinh dwoc goi la khéng lién tuc néu vt liéu chinh duoc bién d6i mot cac tuan
tu va thoi gian gitra hai nguyén cong khong anh huong dén két qua. Thir tu nguyén cong
la dong bé (cdc chi tiét co khi, 6t6).
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2.2 CAC DANG SAN XUAT:

Dinh nghia: Qua trinh san xuét 1a trat tu cac hoat dong lam tang gia tri cho vat
chdt. Mot qué trinh duoc dit trung boi trinh ty cdc nguyén cong, boi ché do cong nghé va
dong ra ctia san pham.

Qua trinh c6 thé 1a lién tuc, khong lién tuc va hdn hop.

Qud trinh dwoc goi la lién tuc néu dudng di chuyén caa vat liéu 1a khong doi.

Qud trinh dwoc goi la khéng lién tuc néu vt lidu chinh duoc bién d6i mot cac tudn
tu va thoi gian gitra hai nguyén cong khong anh huong dén két qua. Thtr tw nguyén cong
la dong bé (cdc chi tiét co khi, 6t6).

Qud trinh dwgc goi la hén hop 13 sy két hop cua hai qua trinh trén. Vat liéu chinh
o thé X4y ra su bién ddi lién tuc & mot sb giai doan va bién ddi tuan tuy & mot sd giai
doan khac. Thi du nhu san xuét dng, ximing, dudng.

Trong qua trinh san xuat khong lién tuc, c6 ba dang san xuat:

1. San xut don chiéc.
2. San xuat hang loat.
3. San xuat hang khdi.
Ba loai hinh san xuat lién quan véi san lugng duoc thé hién trén hinh sau:

Non chiedc

Loaii voga

A 4

SX hagng loait

Hagng khoai

Hed thoang salin

SX liedn tuic

Cauc daing saln xuaat Z N
& xuat don chiéc 1a san

\SAN XU
lugng thap, thuong chi 1a mot. San xuat don chiée thudng dé dap tng cac don dit hang
dac biét va céc loai cong viéc ma nha may phai lam rat da dang. Vi vay, thiét bi san xuat
phai linh dong va c6 tinh van ning , trinh d6 chuyén mén cua cong nhéan phéi twong ddi
Cao.

SAN XUAT HANG LOAT: Dang san xuat ndy lién quan dén viéc san xuét céac 16
hang véi s6 lwong vira phdi. Cac 16 hang c6 thé chi duoc san xuit mot 1an hodc duoc san
xuét cach quing thudng xuyén. Muyc dich ciia san xuit hang loat thudng 1a dé dap tng
doi hoi thuong xuyén cua khach hang. Tuy nhién kha ning san xuat cia nha may vuot
qua muc d6 yéu cau. Thiét bi san xuat st dung trong san xuat hang loat ¢6 muc dich
chung nhung duoc thiét ké véi muic do cao hon nhu ciu san xuat.
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SAN XUAT HANG KHOI: loai hinh san xuét lién tuc chuyén vé san xuat mét loai
san pham. San xuat hang khéi ddc trung bdi ndng xudt rat cao, thiét bj hoan toan danh
cho san xuét cac san phém dat bi¢t va mirc do yéu ciu ve san phém rat cao. Thiét bi co
tinh rat chuyén dung hon 13 van ning. Von dau tu cao, trinh d6 chuyén mén cua cong
nhan thip hon trong cac nha may thudc hai loai hinh trén.

C6 thé phan biét hai loai san xuat hang khdi:
1. Sén xuét theo s6 lugng.
2. San xuat kiéu dong chay lién tyc.

Sdn xudt theo sé hrong lién quan dén san xuat hang khdi chi mét loai chi tiét bang
may cong cu dung tiéu chuan nhu may duc 16, may duc, may tién ren...

Sdn xudt kiéu dong chay lién tuc 1a nhdm khac cua san xuat hdng khoi. Pién hinh
cta kiéu san xuit nay 13 day chuyén may tu dong trong san xuét cac bo phan roi phuc tap
va cac day chuyén lap rap thu cong cac san pham phirc tap.

Salin xuaat non chieac Salin xuaat hagng loait Salin xuaat hagng khoai

Soa 1606ing salin xuaat

v
v

Toac fioa salin xuaat

v
v

Trinh fiod chuyean moan

A

P
<«

Vain naéng Thieat bo chuyean dugng
——_— e ———

Coang cui chuyean dugng

v
v

Theo nholm Boa tri nhag mauy —» theo dogng salin phadm

Naéc fiiedm culia calic daing sain xuaat
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2.3 CAUC CHOUC NAENG CUUA SAUN XUAAT:
Calic coang ty salin xuaat calic salin phaam cou calc chéuc naéng sau:
1. Gia coang.
2. Laép raup.
3. Vaan chuyean vag balio qualin nguyean liedu.
4. Kiedm tra vag thod.

5. Nieau khiedn Cauc hoait fiodng salin xuaat

1. Gia coang.
Vaat liedu thoa 2. Laép raép. Sadn phaam cuoai

|

™ 3.Vain chuyean, 16u kho.
4. Kiedm tra vag thoa.

A

Nieau khiedn

Moa hinh salin xuaat cho thady 5 choéuc naéng cula salin xuaat

Hoadit hodng gia coéng:

Calc hoait flodng gia coang naang cao chaat 166ing salin phadam. Hoait nodng
nagy khoang phadi lag laép raup hoaéc tadap hdip cauc vaat liedu hay cauc boa phaan
fied hoagn chanh quau trinh chuyean fiodi mag lag s60 duing naéng 166ing (nho co
naéng, nhiedt naéng, niedn naéng, holia naéng,...) fied thay fioai hinh daung cauc boa
phaan, loaii bo( nguyean liedu trean chulng, thay noai fiaéc tinh vaat lyu hoaéc hoagn
thagnh calc loaii coang viedc khalc fied s66a fiodi chulng. Cauc hoait foang gia coang
cou thea chia thagnh boan nhoum sau:

1. Hoait fodng x60 lyu so6 cadp (Taio phoai).

2. Hoait noang xoa lyl thou cadp (Gia coang troduc nhieat luyean).

3. Cauc hoait fodng naang cao Raéc tinh (Nhieat luyean).

4. Hoait fiodang hoagn chaenh (Gia coang tinh).

Hoait nodng x60 lyu s6 caap taio hinh daung ban fAaau, nho fuuc kim loaii vag
Aiulic nhoia. Cal hai hoait fiodng fieau biedn fiodi nguyean liedu thagnh hinh daung c6
baln cula salin phadm mong muoan.

X60 Iyl phui tiedp sau x60 Iyl c6 balin vag fid0ic thoic hiedn fiea taio hinh daung
mong muoan cuodi cugng. Niedn hinh culla nhoum nagy bao goam hoait fiodng c6 khi
(tiedn, khoan, phay,...) vag cauc hoait nodang dugng aup ldic (dadp, uoan, keuo,...).

Caulc hoait fodng naang cao fiaét tinh khoang lagm thay foai hinh daung, chae
cadi tiedn faéc tinh cula nguyean liedu

Cauc hoait Aodang hoagn chaenh lag tauc Aodng cuodi cugng foai voui vaat liedu,
voui muic fiich ca(ii tiedn madau mad hoaéc taio I6up balio vea cho salin phaam.
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Vaat liedu thoa

v

Chi tiedt hoagn chaenh

v

Thieat bo

v

Quau trinh

Duing cui, fioa gau salin xuaat

v

Naéng 166ing fiedn

v

Nhaan coang Phea liedu vag hao phi

\ 4

Moa hinh quau trinh sailin xuaat
Hinh tredn trinh L__, .. ___, .. . _ ____  ___._.__1g x060 lyl fdiedn hinh

trong salin xuadt. Haau hedt cauc quy trinh salin xuaat fiogi holi naém fiaau vago:
1. Nguyean liedu.
2. Thieat bo (mauly coang cui).
3. Duing cui vag c6 cadu coa Aonh.
4. Naéng |66ing (naéng |66ing iiedn).
5. Coang nhaan.
Quau trinh salin xuaat cou hai fAaau ra:
1. Salin phaam hoagn chaenh.
2. Phea liedu vag hao phi.

Salin phaam hoagn chanh noui fiedan salin phaam mong muoan culia quau trinh.

Salin xuadt nguyean liedu A60ic chuyedn qua raat nhieau hoait fiodng, chae cou
hoait fiodng cuodi cugng moui taio ra salin phaam hoagn chaenh. Calc hoait fiodng
khauc taio tiedn trinh coang vieac fiea hoagn thiedn quadu trinh.

Hoait noding laép raup:

Quau trinh laép raup vag noai keat taio thagnh hoait fiodng salin xuaat chinh
théu hai. Naéc trong culia viedc laép raup lag keat hoip hai hoaéc nhiedu boi phain
vOoui nhau. Trong ched taio salin phaam, hoait fiodng laép raup tiedp sau hoait fiodng gia
coang.

Vadin chuyedn vag tich tr66 phodi liedu:

Caan phadi cung cadp calc phodng tiedn cho viedc vaan chuyean vag tich troo
phoai liedu gioda calc hoait Nodng gia coang vag laép raup. Thogi gian vaan chuyean
vag tich tr60 nguyean liedu chieam nhieau hén thogi gian x60 lyu.

Kieam tra vag théi:

Kiedm tra vag tho( nodic xem chung lag moat phaan culia fieau khiean chaat
|66ing. Muic iich cula viedc kiedm tra lag nea khaidng fidnh salin phaam cou fait cauc
tiedu chuaan thiedt ked vag fnaéc tinh kyl thuaat hay khoang. Viedc thol quan tadm
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fiedn tinh naéng culia salin phaam cuoai hon lag cauc boa phaan fiodc ladp thuoédc saln
phaam.

Nieau khiedn:

Chouc naéng iiieau khiedan bao goam ca( viedc fieau khiedn viedc x60 lyu foac
ladp vag cauc hoait nodng laép raup vag viedac qualn lyu cauc hoait foang culia nhag
mauy.

Niedau khiedn 64 cadp xéd lyt quau trinh nhaém fait muic fiich théic hiedn quau
trinh nhég thay foadi bodi calic nhaan tod naau vago moat cauch thicch hoip.

Niedau khiedn cadp nhag maiy bao goam viedc so( duing cou hiedu quad calic
lao fiodng, balo qualin thiedt bo, vadan chuyeadn nguyean liedu trong nhag mauy,
chuyean ch6d salin phaam chaat 166ing cao theo fiuung ked hoaich voui chi phi hoait
Aodng lag thadap nhaat.

2.4 TOA CHOUC VA@ X60 LYU THOANG TIN TRONG SAUN XUAAT:

Calic coang ty saln xuaat phali toi tod chouc fied hoagn thagnh naém chouc
naéng fad nedu 60 trean. Chu trinh x60 lyu thoang tin fiedn hinh trong coang ty saln
Xuaat cauc boa phaan régi vag laép raup thagnh salin phadam cuodi cugng iiea baun cho
khauch hagng. Hoait fiodng culia nhag mauy mag ta fiad moa tal trong phaan tréduc
f6o6ic ved 60 trung tadm. Chu trinh x60 lyu thoang tin fdo0ic thea hiedn 60 vogng
ngoagi, col thea i66ic moa tall goam bodn chouc naéng:

1. Chouc naéng kinh doanh.

2. Thiedt ked salin phaam.

3. Ladp kea hoaich salin xuaat.
4. Nieau khiedn sa(in xuaat.

Thieat ked saln

Khauch

4—

Nieau khiedn salin

Chu trinh x60 lyu thoang tin trong coang ty salin xuaat fiean

LY la

Chéuc naéng kinh doanh:
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Cauc chouc naéng kinh doanh lag phoong tiedn chinh fiea thoang tin fiean khauch
hagng. Vi vady, chulng baét fiaau vag keat thuuc chu trinh x60 lyu thoang tin. Nhoum
nagy bao goam tiedp tho, doi noaun 166ing hagng baun, tinh chi phi, gdGi houa fidn
Aean khauch hagng vag cauc hoait hoang khauc.

Thiedt ked saln phaam:

Neau saln xuaat theo yeau caau kyl thuaat culia khauch hagng, baln thieat kea
sed do khauch hagng cung cadp. Boa phaan thieat ked salin phaam khoang liedn quan

nean.

Badlin thiedt ked salin phaam lag tagi liedu bao goam cauc baln ved kyo thuaat,
cauc faét tinh kyd thuaat vag danh sauch vaat liedu. Viedc chea taio vag thieat kea saln
phaam maau hoagn taat, ban quadn tro coang ty fic6ic mogi fiedn voui vai trog chae
faio. Kyo so thieadt ked col nhiedm vui trinh bagy vag biedn choung vea salin phaam fiea
ban qualin tro quyeat Aonh viedc saln xuaat.

Ladip kea hoaich saiin xuaat:

Thoang tin vag to liedu hinh thagnh maau thieat ked salin phaam id06ic chuyean
toui chouc naéng ladp kea hoaich saln xuaat. Cauc hoait fiodng x6a lyu thoang tin trong
viedc ladp ked hoaich salin xuaat bao goam: kea hoaich quy trinh, ladp loch trinh chud
Aaio, kea hoaich cung dung, kea hoaich khall naéng.

Ladip kea hoaich quy trinh khalung fionh calc boduc gia coang vag hoait fiodang
laép ralp caan thieat fied salin xuaat. To liedu f60ic s6U duing fied fionh rod trinh toi
calc nguyean coang goii lag phiedu tiedn trinh coang nghea (route sheet). Phiedu tiedn
trinh liedt kea calc nguyean coang salin xuaat vag cagc mauy coang cui cho moadi boa
phaadn (vag linh kiedn) cula salin phaam. Cauc ban kyG thuaéat salin xuaat vag ban kyd
thuaat coang nghea chou trauch nhiedam vea viedc ladp quy trinh coang nghea vag cauc
vaan fea liedn quan nean sadn xuaat.

Nieau khiedn saiin xuadt:

Niedu khiedn salin xuaat liedn quan fiedn viedc qualn lyu vag fiieau chaenh catc
hoait fiodng vaat chaat trong nhag mauy fied thoic hiedn fiaay fiul cauc kea hoaich saln
xuaat. Choluc naéng fiieau khiedn bao goam nieau khiean khu vdic salin xuaat, fiieau
khiean toan trod, fiieau khiedan chaat |66ing vag calc hoait fiodang fieau khiean khauc.
Nieadu khiedn quau trinh cudng thuoic chélc naéng nagy nedu nhag mauy sé0 duing
viedc fieau khiean quau trinh t6i fodng taii calic nguyean coang.

Niedu khiedn khu véic saiin xuadt liedn quan fiedn viedc giaUm saut tiedn trinh
gia coang, laép raup, vaan chuyean vag kiedm tra salin phaam trong nhag mauy. Bao
goam vieac: ledn loch trinh chinh, phaan coang vag xuuc tiean. Ngo6gi qualn foac so
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saunh tiedn trinh salin xuadat voui loch trinh, nedu bo chadam, qualn fioac coa gaéng fiead
cou nhodng fiieau chanh caan thieat fied hoagn thagnh kop thogi gian.

Nieau khiedn toan tréé phodi giééa catic nguyedn codng:

Niedu khiedn toan trod phali cod gaéng giu caan baéng giéda nguy co toan trod
guau it vag chi phi cho vieac toan tréd quau nhieau.

Nhiedm vui culia viedc fieau khiean chadt 166ing lag fiea balio nalim raeng chaat
|66ing culQa salin phaam vag calc boad phadn culia chulng fait tiedu chuaan cula
ngoogi thieat kea.

2.5 BOA TRI MAET BAENG SAUN XUAAT:

Boa tri nhag mauy lag viedc saép xeadp co s60 vaat chaat trong nhag mauy saln
xuaat. Boa tri cho salin xuaat hagng loait thi khoang phug hoip voui salin xuaat chuyean
biedt vag ngddic laii. Cou 3 cauch thouc boa tri nhag mauy liean quan fiean phaan
x000ng saln xuaat truyean thoang:

1. Boa tri taii vo tri coa Aonh.
2. Boa tri theo nhoum mauy.
3. Boa tri mauy theo dogng salin phaam.

Bod tri taii vo tri cod fionh:“vo tri cod fionh” aum cheae saln phaam, bodGi vi
chuuing cou kich thééuc vag khoai 166ing I6un, nean Ad0ic giood taii moat vo tri vag cauc
thieat bo caan cho viedc chea taio Aiddic mang theo chuung.

Trong boa tri vo tri coa fionh cuoai cugng salin phaam f66ic chuyean kholi nhag
mauy, fed nhag mauy tiedn hagnh coang viedc ked tiedp. Cauch thduc boa tri nagy
f66ic dugng cho phaan x660ng saln xuaat chuyean bieat, chea taio calc salin phaam
phouc taip voui sod 166ing nhod.

Bod tri theo nhoum mauy: mauy mouc salin xuaat nodic saép xedp thagnh té@gng
nhoum theo quy trinh salin xuadt chung. Thuaan 16ii lag tinh linh fodng. Boa tri theo
nhoum mauy lag fiean hinh culia salin xuaat fion chiedc vag salin xuaat togng Moit.
Cauch thouc nagy cudng fAodic dugng trong saln xuaat hagng loait theo sod 1606ing,
Ad6ic minh hoia 60 hinh sau:

N hotn N hotn Nhotn may
maw tied mawy pha khoan
Nhag kho / v phay Vaé
vag phogzg
xuaé kho . x606hg
Lag rap eron? N hotn
saf phaén mAay gia may mag
coag tinh
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Bod tri theo dogng saln phadm: nedau nhag mauy chuyean salin xuaat moat
hoaéc moat loaii salin phadm voui sod 166ing l6un, c6 s60 salin xuadt phali Ad0ic boa tri
fied salin xuaat voui hiedu qual cao nhaat.

Ba cauch thouc boad tri nagy (vo tri cod fionh, theo phdong phalp gia coang, theo
dogng salin phaam) lag caui cauch thouc tho6gng thady trong calc nhag mauy salin
xuaat ngagy nay. Nho chuung ta sed nhaan thady sau nagy, cauch thouc thou téi Addic
goii lag coang nghed nhoum, thea hiedn soi noa l6ic keat héip hiedu qual bod tri theo
dogng voui tinh linh fiodang culia boa tri theo phdong phaup coang nghea.

2.6 NHOONG THOANG SOA NAEC TRONG CUUA SAUN XUAAT:
Moat soa khaui nieam saln xuaat thuodc sod 166ing hoaéc fogi holi phali dugng
cauc cauch fionh 166ing fied xauc fionh chulng.

1) Thégi trinh saiin xuadt saiin phadm:

Chuung ta chia cauc hoait fodng saln xuaat thagnh hai nhoum chinh: cauc hoait
Aodng salin xuadt vag hoait noang phi saln xuaat.

Hoait Aodng salin xuaat phi salin phaam (hay vaat liedu) 60 trong mauy molc
salin xuaat.

Cauc hoait fiodng phi salin xuaat lag vaan chuyean phoai, d6i trol. Kiedm tra vag
cauc tauc nhaan tri hoadn khauc. Goii T, lag thogi gian chu ky@ gia coang trean moat
nguyean coang (goam thogi gian gia coang, vadn chuyean, gal naét phoai vag thay foai
duing cui trong quau trinh gia coang), Tno lag thégi gian toan thaat khoang thuoéac vea
chu kyg gia codng tredn nguyean coang fiou (nonoperation). Vag, neau ta gial s6( raeng
cou nm mauy hoait fodng. Cho raéng salin xuadat lag hagng loait vag Q lag soa fidn vo
salin phaam trong modi loait. Thogi gian chuaan bo keat thuuc (setup) lag Tsu.

Thogi trinh salin xuadt (manufacturing lead time - MLT) lag thégi gian toagn boa
caan thieat cho viedc gia coang moat loait salin phaam (hoaéc vaat liedu).

Ny (2.1)
MTL = Z (Tsu + QToi +Tnoi )
i=1
Trong fou: i lag soa nguyean coang gia coang,i=1, 2,... nm.

Phoong trinh nagy khoang kea fiedn thégi gian doi trod vaat liedu thoa troduc khi
Ada vago saln xuaat.

Gial soa thogi gian chu kyg gia coang To, thogi gian chuaan bo kedt thuuc (setup)
Tsu vag thogi gian phi salin xuaat Tno (todn thaat ngoagi chu kyg) lag baéng nhau moat
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cauch t66ng 6ung cho tégng nguyean coang, chuung ta cou thea vieat laii ph66ng trinh
2.1 nho sau:
(2.2)
MTL = nm (Tsu + QToi +Tnoi )

Gial s60 raeng Q vag nm lag baéng nhau voui moii salin phaam. Trong nhag mauy
salin xuaat togng noit nhodng thoang soa nagy khalc nhau voui cauc salin phaam khalc
nhau. Trong salin xuadt Aidn chieac, soa 166ing moai loait lag 1. Phéong trinh (2.2) sau
khi thay giau tro Q = 1 cou daing:

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

Voui salin xuaat hagng khoai Q trong coang théuc (2.1) cou giau tro raat 16un,
nean cauc thoang soa khauc tr6d nean raat nhod. Khi nou, MLT trol nean ndén gialn
chae lag thogi gian lagm viedc cuGa mauy sau khi fiad thoic hiedn viedc chuaan bo vag
hoait Nodng salin xuaat baét fiaau.

Noai voui salin xuaat hagng khoai liedn tuic, toagn boa dady chuyean salin xuaat
Addic chuadn bo troduc. Noang thogi, thdgi gian phi salin xuaat giéda calic nguyean
coang cha fién gialn lag thégi gian vaan chuyean saln phaam t6¢ moat mauy hoaéc
khadu saln xuadat fnedn mauy hoaéc khaau kea tiedp. Neau cauc khaau salin xuaat lag
thodng nhaat fied cauc boa phaan fi66ic xo0 Iyl cugng moat lulc thi khadu nago cou
thogi gian hoait Aodng dagi nhaat sed quyeat idnh gial tro MLT. Tog nou:

MLT = nm (thégi gian vaan chuyean + thogi gian chu kyg gia coang dagi
nhaat To) (2.4)
Nm lag sod 166ing cauc khaau salin xuadt riedng bieat trong dady chuyean saln

xuaat

2) Naéng suadt mauy:

Naéng xuaat mauy culia quau trinh salin xuaat fAdn chieac hoaéc hoait hoang laép
raup thoo@gng noodic tinh theo gidg (Soa 166ing fidn vo salin phaam moai gidég). Naéng
xuaat fi6dic kylu hiedu lag Rp. Cho raéeng cauc thoang soa trong phdong trinh (2.2) diedn
tal thogi gian setup vag thogi gian nguyean coang culla badt céu mauy nago. Ta Ad0ic
thogi gian toang codng fnea salin xuaat lod hagng hay thégi gian lod trean mauy, fou
lag:

Thogi gian loa

=T, +QT,

mauly
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Neau cou tinh fiedn phaan traém phea phaam g thi coang thouc trean nooic vieat
lag:
Thogi gian loa QT,

N :Tsu +—
mauy 1-q

Vaay thégi gian sadn xuadt modi chi tiedt tredn modt mauy cho trééuc hay ngaén
goin lag thégi gian chiedc (khoang kea phaan traém phea phadam) sed lag:

(2.5)
Tp _ Tsu n QTO _ Tsu +To
Q Q Q

Q lag soa 166ing salin xuaat mong muoan.

Naéng suaat mauy trung binh lag nghoch falo cula thégi gian chiedc.
Ry =— (2.6)

Voui salin xuaat Adn chiedc, khi Q = 1, thégi gian salin xuaat moat chi tieat baeng:
T, =Ty +T, (2.7)

Voui saln xuaat hagng khoai, thogi gian chiedc xaap xa& chu kyg hoait fodng
culia dady chuyean (thogi gian vadn chuyean + thogi gian nguyean coang dagi nhaat To),
cudng khoang tinh nean thogi gian setup Ts.. Vaan fiea trong daay chuyean salin xuadt
lag soi phui thuodc ladn nhau gi6da cauc khaau salin xuaat trong daay chuyean. Neau

moat khadu bo ho hay truic traéc, toagn boa daay chuyean fieau ngdong hoait noang.

3) Cauc thagnh phaan cuiia thégi gian nquyedn codng:

Thogi gian salin xuaat T, lag thogi gian caan tauc fiodng fiedn vaat liedu baéng
mauy mouc, nhong khoang phali toagn boa thogi gian nagy lag nea salin xuaat. Hoait
flodng nagy thodgng saln xuadt cauc saln phaam rogi. Thogi gian hoait fodng nagy
goam 3 phaan: thogi gian s60 duing mauy thoic s6i Tm, thogi gian vadn chuyean phoai Th
vag thogi gian sol lyu duing cui Tw. Vady:

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

Thégi gian liedn quan Aedn duing cui Tw lag taat cal cauc thogi gian caan thay
fodi duing cui khi chuung mogn, chuyean tog khaau nagy fiedn khaau ked fied hoagn
chaenh cauc hoait fodng, Tt lag thogi gian trung binh tinh trean moat chi tieat gia coang
Aoadi voui baat kyg hay taat cal cauc hoait fiodng liean quan téui duing cui.

GVC TS. Hoang Minh Tri Trang 23



Moai thagnh phaan Tm, Th, Tth cOU phaan gioang nhau to6ng dung trong cauc
hoait foang salin xuaat moai salin phaam.

4) Khaii naéng saiin xuadt (production capacity - PC) cuiia nhag mauy:

Kha( naéng nhag mauy fidodic dugng fiea xauc fionh soa 166ing salin phaam l6un
nhaat mag nhag mauy (hoaéc c6 s60 salin xuaat khauc) cou khal naéng salin xuaat voui
moat fAieau kiedn salin xuaat nhaat fAonh, nou liean quan fean mouc Aod saln xuaat.
Niedu kiedn saidn xuadt lag soa ca modi

ngagy (1, 2 hay 3), sod ngagy trong moat tuaan (hoaéc thaung) mag nhag mauy hoait
Aodng, trinh fod coang nhaan, cou lagm viedc ngoagi gié@ hay khoang,... Coi khali naéng
salin xuaat PC lag kha( naéng salin xuaat culia moat khadu hoaéc moat nhoum cauc
khadu sadn xuadt voui fieau kiean nago nou. Khali naéng Ad6ic xauc nonh lag soa
166ing Adn vO hagng houa Nodic salin xuaat moai tuaan. Goii W lag sod 160ing cauc
khaau salin xuaat. Naéng suaat lag R, idn vO moai gidég. Moai khaau hoait foang H gidg
moai ca. H lag thogi gian trung binh khoang tinh thogi gian mauy mouc ho holng, vag
sola chooa, thay thea, tri hoadn hoait fiodng,... thogi gian chuaan bo keat thulc fi66ic
bao hagm trong R, theo ph6dng trinh (2.5). Goii Sw lag sod ca moai tuaan (hoaéc
khoalng thbégi gian thich hoip cho nhag mauy. Khal naéng saln xuaat culia moat

nhoum cauc khadu salin xuaat nho sau:
PC =WS,HR, (29)

Gia( thuyedt raeng giau tro cula Ry lag baeng nhau voui moii chi tieat fiddic salin
Xuaat.

Neadu nhag mauy salin xuaat tégng fidit, moadi salin phaam fdo6ic chuyean qua nm
mauy, phoong trinh naéng suaat nodic vieat laii:

WS, HR,
o

PC (2.10)
m

Moat 6ung duing khalc culia ph6ong trinh khali naéng salin xuadt lag dugng fiea
xauc fionh quyo thégi gian caan thieat fiea fialp 6ung nhu caau hagng tuaan. Goii Dy lag
mouc yeau caau hagng tuaan (demand rate per week) no0ic tinh baéng soa 166ing fidn
vO. Thay PC trong (2.10) boli Dy vag saép xedp laii, ta N60ic soa gidg caan thieat trong
moadi tuaan lag:

WS, H = 2ulhn

p
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(2.11)

Phoong trinh (2.11) cho thady 3 calch khalic nhau fiea fiieau chanh naéng suaat
ledn hoaéc xuoang cho thich hdip voui soi thay nodi culia nhu caau hagng tuaan.
1. Thay fodi soa 166ing cauc khaau salin xuaat W trong phaan xo660ng.
Thoic hiean fieau nagy baeng cauch sol duing thieat bo chda s6d duing
vag tuyean theam coang nhaan, cou thed phadi trang bd thedm mauy
moui.
2. Thay fiodi sod ca saln xuadt Sw. Vi dui: cou thea cho phelp lagm vago
thou baly.
3. Thay fiodi thogi gian moai ca H. Vi dui: cho phelup lagm thedm gi6g.
Trong cauc troogng hdip naéng suaat mauy khauc nhau, cauc phédéng trinh khad
naéng salin xuaat cou thed fddic sola laii tugy theo yedu caau noai voui cauc saln
phaam khauc nhau. Phdong trinh (2.10) fi66ic vieat laii nho sau:

WS H = Z% (2.12)

p

5) Hed thodng s6d duing cou ich (utilization) vag fiod saiin sagng (availability) cuia
thiedt bo:

Hed sod s6( duing col ich lag tee sod gidda sod I66ing saldn phadm lagm ra
(output) vag khad naéng salin xuadt (capacity) culia c6 s60G salin xuaat.

U - output (2.13)
capacity
Coang tholuc nagy cou thea aup duing cho toagn boad nhag mauy, mauy rieang lel
trong nhag mauy hoaéc baat cou nguoan saln xuadt nago (vi dui: nhaan l6ic). Hea soa
so0 duing fiodic biedu diedn baéng phaan traém.
Nod saiin sagng thoégng fiddic dugng fied tinh khal naéng tin cady cula thieat.
Noa salin sagng cou thed fddic xauc Aidnh baéng coing thouc:

No3 tin cady — MTBF — MTTR (2.14)

MTBF

Trong fiou: MTBF — thégi gian trung binh giéda cauc laan ho holing (mean time
between failures).
MTTR — thogi gian s6Ga choda trung binh (mean time to repair).
No3 tin cady cudng thédgng A oic diedn tall baéng phaan traém.
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6) Phodi lieéiu trong tiedn trinh (WIP — work-in-process):

Lag 166ing phoai vag baun thagnh phaam hiedn fang fid66ic hoaéc nodic sl lyu
WIP fAd0ic coi lag traing thaui trung gian culia quau trinh biedn fiodi nguyean liedu
thagnh salin phaam hoagn chaenh.

WIP:PC—'U(I\/ILT)
S,.H

w*"

Trong ol WIP lag soa 166ing phoai vag baun thagnh phadam naem trong tiedn
trinh. Phoong trinh nagy cho thaay WIP baeng toac fioa I6u thoang cula phoai trong
nhag mauy (goii lag moa hinh fi6d6@ng codng trong nhag mauy) nhaan voui khoalng
thogi gian mag cauc chi tiedt naém trong nhag mauy. Nén vo culia (PC).U/ (SwH) (sod chi

Hai ph66ng phaup cou thed fidoic dugng fied nonh 106ing vaat liedu trong tiean
trinh lag dugng ty( led WIP vag ty( lea TIP. Tyl led WIP cho thaay |66ing toan trod trong
tiedn trinh lieAn quan fiedn vait liedu thait so6i Addic s60 lyu. Nou lag tyl led gidda sod
|66ing toang codng coa phaan trong nhag mauy voui soa |66ing culia phaan fiang nooic
x0U lyu (hoaéc laép raup). Tyl led WIP col thea fiddic tinh baéng cauch chia 166ing WIP
tinh A60ic theo phodng trinh (2.15) voui sod |66ing maly hiedn coul liedn quan fiedn
viedc x00 lyu vaat liedu — s60 duing cauc thoang sod nad nooic Nonh nghda, ta tinh "Nodic

sod [66ing mauy gia coang ngc.

QT,

N, =WU ———°_
T, +QT,

Trong fou:
W: soa 166ing mauy salin xuaat col thea col trong nhag mauy.
U: hed sod so0 duing.
Q: soa 166ing trung binh cula loa hagng.
To, Tsu: thogi gian nguyean coang vag thogi gian chuaan keat.
Vi vaay tyl led WIP n66ic xauc Aonh baéng coang thouc:

tiSoOWIP = wiP

Nge

TyG led WIP toai 6u lag 1:1, nghda lag taat cal cauc vaat liedu trong nhag mauy
fieau fang fddic xod lyu. .

TyG led TIP xalc fionh tae soa thogi gian salin phaam naém trong nhag mauy so
vOui thogi gian gia coang thaat soi.

tisoTIP = MLT
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Ty(G led TIP todi 6u cudng lag 1:1 vag raat khou cou thed fAait nodic tyl lead thadp
nho vaay trong thoic tea. Theo keat qual cula Merchart trean hinh 2.8, ty( led TIP =
20:1.

Vagi nhadn Aonh vea cauc thodang soa naéc trung culia quau trinh

salin xuaat.

Cauc khaui nieam noui trean raat quan troing trong salin xuaat vag thich hdip
vOui viedc bagn thalio vea kydd thuaat t6i foang.

Chu kyg saiin xuadt moat salin phaam xauc fionh thogi gian caan thiedt fied cou
thed giao hagng cho khauch, thogi gian ngaén nhaat th6o@gng sed nhaan noodic idn Naét
hagng hon.

Ngagy nay, hed thoang salin xuaat t6i fiodang hinh thagnh fdoic thieadt ked fea
salin xuadt cauc salin phaam khauc nhau véui MLT thaap nhadt cou thea.

Naéng suadt cao vag hiedu xuaat cao lag cauc chud iich quan troing cula kyd
thuaat toi fAodang. Cauc chul Aich nagy A66ic hoagn chaenh baéng cauch gialm thogi
gian gia coang (To), thégi gian cadp phoai (Th), thogi gian thay fiodi duing cui (Ttw) vag
thogi gian chuaan keat (Tsu). Chud fiich khalc cu(a t6i fioang houa lag lagm taéng naéng
suaat salin xuaat hoaéc lagm thay fiodi naéng xuaat khoang caan fiedn soi thay noai
|6un vea trinh noa salin xuaat.

Hed sod s6i duing cou ich vag fiod tin cady cou thea fieau hodu ich cho vieac tinh
toaun thagnh qual culia nhag mauy salin xuaat. No3 tin cady cou thed cho thady viedc
bado tri nho thea nago lag toat, bado tri lag balo qualn vag s6la chdda cauc thieat bo
trong nhag mauy. Nedu giau tro nagy fiait fedn gaan 100% touc lag thieat bo fiaung tin
cady vag coang vieac balo tri "66ic thoic hiedn toat. Khi bod phaan cula thieat bo lag
loaii moui vag sau nagy sed cud fi, foad tin cady col thed culla nolu sed gialim. Viedc
balo tri fiaéc biedt quan troing nodi voui thieat bo t6i fiodng, bodi vi thagnh coang cula
hoait fiodng salin xuadt tugy thuodc theo hea sod sol duing cou thea vag fioa tin cady

culia mauy mouc.
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Vadt liedu trong tiedn trinh lag vaan fea quan troing trong salin xuaat. Nhieau
coang ty flang cod gaéng fied gialm chi phi cuGa WIP vag biedn phaup fied fait fAddic
Aieau Nou lag toi Noang hoau cauc hoait Aoang.

2.7 CAUC CHIEAN L60ic TOI NOANG HOUA:

Cou vagi phoong aun c6 baln cou thea nodic dung duing fied nadng cao hiedu
gual cuda hoait hodng salin xuaat. Vi vady cauc phédng aun nagy tho6eng nddic thoic
hiean bodi kyd thuaat toi Aodang. Chulng ta goii chuung nho lag chiean |66ic téi fodng
houa. Baling sau liedat kea mo6@i phdong aun.

Chiean l66ic Hiedu qual

1. Chuyean moan houa calic nguyean coang. Gialm T,

2. Phoai hoip cauc nguyean coang. Gialm nm, Th, Tho

3. Gia coang song song. Gialm nm, Tn, Th, Tho

4. Gia coang noai tiedp. Gialm nm, Th, Tro

5. Taéng tinh linh hoait. Gialm Tsy, MLT, WIP; Taéng U

6. Cadi tiedn viedc cadp phoai vag balo quadln vaat | Gialm Tno, MLT, WIP

liedu.

7. Kiedm tra trong quau trinh gia coang. Gialm Tho, q

8. Todi 6u hola vag fiieau khiean quau trinh. Gialm To, q

9. Nieau khiedn hoait fioing nhag mauy. Gialm Tno, MLT; Taéng U

10. Salin xuadat tich h6ip mauy tinh. Gialm MLT, thogi gian thieat ke3,
thogi gian ladp trinh gia coang, taéng
U

10 chiean |66ic toi fiodang houa
Chuu giadi:

Tn: ThO@i gian nguyedn coang (x60 lyu hoaéc laép raup).

Tho: ThO@i gian phi salin xuaat.

Th: Thogi gian cadp phoai liedu.

Nm: S0a 166ing mauy mouc mag salin phaam phadi fiééic tradi qua.
MLT: Thogi gian salin xuaat.

WIP: Vaat liedu toan foing trong tiedn trinh.

g: Todc fiod phea phaam.

U: Hea thoang s60 duing.
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BA@I TAAP CHUONG ||

Bagi 1: Moat sod salin phadm gia codng qua 6 mauy trong nhag mauy salin suaat

hagng loait. Thégi gian chuaan bo nguyean coang culia modi mauy fi66ic cho nho sau:

Mauy thogi gian chuaan bo, gidg Thogi gian nguyean coang, phuut
1 4 5
2 2 3.5
3 8 10
4 3 1.9
5 3 4.1
6 4 2.5

Soa |66ing moai loait lag 100 vag thogi gian salin xuaat trung binh moai mauy lag 12h.
a) Xauc fionh thégi trinh salin xuaat.
b) Xauc Adonh naéng suadt cho nguyean coang 3
Giadi
Nm = 6 mauy; Q =100ch; Ts2) = 12 gi6g
a) Thogi gian nguyean coang trung binh culla nhag mauy:
To=(5+3.5+10+1.9 + 4.1 +2.5)/6 = 4.5 phuut
Thogi gian chuaan bo trung binh culia nhag mauy:
Tw=(4+2+8+3+3+4)/6=4h
Thoégi trinh salin xuaat culla nhag mauy:
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MLT = nm(Tsu + Q.To + Tho) = 6 .(4 + 100.4,5/60 +12)
141 h
b) Naéng suaat cho nguyean coang 3:
Rp=1/Tp = Q/(Tsw + Q.To ) = 100/(8 + 100.10/60)
= 4,05 ch/h

NS:a)141h b) 4,05 ch/h

Bagi 2 :
Thogi gian gioda cauc laan ho holing cuGa mauy lag 280 h vag thégi gian s6la chdda lag
6h. Xauc fionh kha(i naéng cou thea culla mauy.
Giali:
Kha( naéng col thea culia mauy:
Noa tin cady = (MTBF — MTTR)/ MTBF
(280 - 6)/280
97,8%

NS :97,8%

Bagi 3 :
Trung binh cou 20 fidn faét hapgng NoGic salin xuaat 60 1 phaan x660ng moai thaung.
Trung binh moai fidit hagng goam 50 saln phadam x60 Iyl qua 10 mauy. Modi mauy cou
To=15 phuut, Tno=8 gi0@, Tsu =4 gio@. Phaan x660ng cou 25 mauy, 80% fiang hoait fiodng,
20% fiang s60a choda hoaéc balio tri. Nhag mauy hoait fiodng 160 h/thaung. Nhong
gialum fioac coang ty caan cou thogi gian lagm theam lag 100 gi6g moai thaung fiea gioo
tiean trinh salin xuaat fnuung ked hoaich.
a) Tinh thogi trinh salin xuaat moai noit hagng.
b) Tinh khali naéng nhag mauy trong moai thalng vag taii sao phadi lagm thedm
giog?
c) Tinh hea soa so6( duing nhag mauy.
d) Tinh sod 160ing phoai liedu trong tiean trinh cuGa nhag mauy.
e) Tinh cauc tee sod WIP, TIP.
Giadi:
Toum taét:
Q=50ch;
To=15 phuut, Tho=8 giog, Ts, =4 gidg
Nm = 10 mauy
Sw.H= 160 h/thaung.
W=20 mauy
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a) Thogi trinh salin xuaat moai Adit hagng:
MLT = Nm(Tsu + Q.To + Tro) = 10 .(4 + 50.15/60 +8)
= 245 h
b) Naéng suaat cuia mauy:
Rp=1/Tp = Q/(Tsu + Q.To ) = 50/(4 + 50.15/60)
= 3,03 ch/h
Khal naéng salin xuaat culia nhag mauy:
PC = W.Sw.H.Rp/nm = 20.160.3,03/10
=969,6 ch/tuaan
c) Hed sod sod duing culia nhag mauy:
U= output/ PC= 50x20/ 969,6 =1,0313 = 103,13%
d)Sod 166ing phoai liedu trong tiean trinh cuia nhag mauy:
WIP = (PC.U/Sw.H) .(MLT) = (969,6 .1,03/160)(245) =1529,24 ch
c) Tesoda WIP, TIP:
Soa 166ing mauy gia coang :

QT,
T, +QT,

= 20. 1,03.(50.15/60)/ (4 + 50 .15/60)
=15,6
Tee sod WIP = WIP/ ng. = 1529,24/ 15,8 =98
Tae 504 TIP = MILT / hm.To = 245/ (10 . 15/60) = 98
NS: a)245h b) 969,6 ch/tuaan c) 103,13%
d) 1529,24 ch e) 98; 98

n, =WU

Bagi 4 :
Salin phaam trung binh n66ic salin xuaat trong nhag mauly saln xuaat hagng loait phadi
gua 6 mauy. Cou 20 A6it hagng moui Nooic xuadt x660ng moadi tuaan. cauc dod liedu
liedn quan:
To =6 phuut, Tsu =5 gidg ;
Q= 25 ch/i0it; Tno = 10 gi6g
W= 18 mauy; Nhag mauy hoait fiodng trung binh Sw. H = 70 gié@/tuaan.Phed
phaam khoang naung kea.
a) Xauc ionh thégi trinh salin xuadat trung binh cho 1 salin phaam.
b) Tinh khal naéng salin xuadt cuia nhag mauy.
c) Tinh heéa soa s60 duing culia nhag mauy.
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d) Thogi gian phi salin xuaat alinh h66(ng thed nago fiedn hed sod s60 duing nhag
mauy?

Giadi:
Toum taét:
Nm= 6 mauy; To = 6 phult, Tsu =5 gi6g ;
Q= 25 ch/ioit; Tno = 10 gi6g
W= 18 mauy; Sw. H = 70 giog/tuaan

a) Thogi trinh salin xuaat trung binh cho 1 salin phaam :
MLT = Nm(Tsu + Q.To + Tno) = 6 .(5 + 25.6/60 +10)
= 105h
b) Naéng suaat cuGia mauy:
Rp=1/Tp = Q/(Tsw + Q.To ) = 25/(5 + 25.6/60)
=3,3333 ch/h
Khal naéng salin xuaat cula nhag mauy:
PC = W.Sw.H.Rp/nm = 18.70.3.333/6
=700 ch/tuaan
d) Hed sod so0 duing culia nhag mauy:
U= output/ PC= 25x20/ 700 =0,7142 = 71,42%
e) Thogi gian phi salin xuaat taéng thi MLT taéng dadn fedn sod noit salin phaam
hagng tuaan giallim. Do fiol sod 160ing salin phaam lagm ra (output) gialm lagm
cho hea sod s60 duing nhag mauy gialm theo.

NS :a) 105h; b) 700 ch/tuaan; c) 71,42%
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CHUONG III
PHAN TICH DAY CHUYEN TU PONG

Dé thiét ké va dua vao sir dung mot diy chuyén tir dong trong san xuét, ngudi ta can giai
quyét nhitng van dé sau:

Xéc dinh s6 vi tri bao nhiéu 1a thich hop.

Dit o trit phoi trung gian thi co loi nhu thé nao?

Anh hudng cta chat lvgng thanh phén dén hoat dong cua day chuyén tir dong.

Anh hudng cia nguyén cong san xuat bang tay dén nang xuat ctia diy chuyén.

Phuong phap hé théng c6 thé phan tich dugc van dé trén.

Day chuyén ty dong co6 thé dugc phén tich, danh gia bang 3 cach:
Téc d6 san xuat trung binh

Hiéu qua ctia duong day tu dong

Gia thanh san xuit 1 san pham trén dy chuyén

3.1. CAC KHAI NIEM
Chu ky sdn xudt Tc: 13 thoi gian can thiét dé thuc hién mot nguyén cong trong day
chuyén san xut, bao gom:
Thoi gian gia cong,
Thoi gian doi chd nhiing nguyén cong c6 thoi gian gia cong dai hon,
Thoi gian van chuyén
Thoi gian san xudt trung binh thuc té Tp:
Gia tri Tc chi 1a 1y tuéng, trong diy chuyén san xuat bao gio cling c6 thé c¢6 cac 1y do
khac nhau phai dirmg may ( chuan déan hong hoc, sira chita...), do vay thoi gian san xuat
trung binh thuc té Tp bao gid ciing 16n hon Tc
Goi thoi gian dimng may dé stra chira, hiéu chinh trung binh 12 Td, ta c6 thoi gian san xuat
trung binh thuc té 1a:

Tp = Tc + F*Td

Trong do6:
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Tq: 12 thot gian dung
F: tan suat ding
Néu ding vi nhiéu 1y do thi:
Tp=Tc+ D FT,
J

Chi s6 j 1a chi sb tha tu Iy do dirng may.

Niing sudt ly thuyét, vng véi chu ky san xudt Iy twéng Tc nhw sau:

1
Rp = —
Niing sudt thue té ciia dwong day tw dong, irng vdi thoi gian SX thuee té trung binh Tp:
Rp = 1
Tp
Hiéu qua cua dwong ddy tw dong nhw sau:
_Tc _ Tc
" Tp Tc+FTd
Phdn khong hiéu qua do ditng mdy la:
D= FTd _ F.Td
Tp Tc+F.T1d

Puong nhién ta luén co: D+ E=1

Gid thanh sin pham:

Puoc tinh bang cong thirc: Cpc = Cm + CL.Tp + Cy

Trong do:

Cnm: Chi phi vat tu

Cv: Chi phi cho mot mét phut hoat dong ciia day chuyén

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

Chil y rang céng thirc trén khéong tinh dén téc dd hw héng, chi phi kiém tra, chi phi sira
chita lién quan dén nhitng san phdm hw hong.

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

Dé xem xét viée dat b trix phoi trung gian c6 loi nhu thé nao trudc hét ta nghién ctru phan
tich day chuyén khoéng c6 0 trir phoi trung gian.

Déi v6i diy chuyén san xuat khong co 6 trir phoi trung gian, c6 hai phwong phap tiép
can:

Phuong phap gidi han trén

Phuong phap gidi han dudi

1/ Phuong phép gidi han trén

Ap dung cho trieong hop khi c6 sw ¢é trong lic gia cong khéng ldy chi tiét ra khéi mdy,
trieong hop ndy tan sudt dieng may trén mot chu ky ¢6 gidi han la cao nhdt:

F= Zpi
i1

Trong d6: pi 12 x4c suit dirng tai vi tri tht i
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i=1,2,3,....,n: 1a 86 vi tri
Néu p1=p2=p3=....=pnthi
F=n*p
2/ Phuong phéap giéi han dudi:
Ap dung cho trieong hop ldy chi tiét ra khéi may khi ¢é sw cé phal dirng may.
Truong hop nay cho phép chung ta xac dinh giéi han dudi cua s6 lan duing may trong
mot chu ky. theo cach ndy gia sir rang mot vi tri ndo do bi ding 1a do chi tiét gia cong,
dung cu bi hu hong, khi d6 phai thay dung cu tai vi tri gia cong va chi tiét gia cong phai
duoc lay ra khoi may. Nhu vay chi tiét khong thé gia cong ¢ Vi tri tiép theo.
Tan suét dirng day chuyén trong mét chu ky tinh bang cong thirc:

F=1- H(l_ pi)
i=1
Néu cho riang p1 = p2 = ps=....= pn = p, ta co:
F=1-(-p)

Ndng sudt ciia day chuyén:
Trong phuong phap gidi han dudi ( lay chi tiét ra khi dimg may ), s6 luong chi tiét thanh
pham ra khoi day chuyén bao gi01 cting nho hon sO lwong chi tiét dua vao day chuyén.
Ning suét trong trudng hop nay bang:
1-F
Rp =
Tp
Trong d6 F khong chi 13 tan suit dimg day chuyén ma con 1 tan suét l1ay phéi ra khoi
may khi c6 sur cd. Néu khong c6 phoi nao duoc dua trd lai, F 13 te do phé pham. Do vay
(1-F)la hiéu suat ciia day chuyén, Tp 1a 1a chu ky san xuat trung binh ctia may hodc
day chuyén.

Viée xac dinh dung phuong phap nay hay phuong phap kia 1a thich hop hon d6i v6i mot
day chuyén san xuat cy thé phy thudc vao su hiéu biét vé cac nguyén cong dugc ding
trén ddy chuyén. Ngudi van hanh may phai biét khi dirng may thi c6 nén g& chi ra hay
khong. Néu doi khi chi tiét dé lai, doi khi tiét duoc thao ra thi x4c suat thuc té dirng may
12 nam vao khoang giita cia phuwong phéap gidi han trén va phuong phéap gidi han dudi.
Trong hai truong hop thi phuong phap gidi han trén dugc wa dung hon vi mot phan do dé
tinh toan mot phan do do chinh xéac cao hon.

C6 nhiéu 1y do khéc trong viéc dimng may ma khong lién quan truc tiép dén cac vi tri gia
cong ( vi dy: thiét bi van chuyén hu hong, thay dung cu dinh ky tai moi vi tri, bao tri du
phong, thay ddi san pham ..), nhitng yéu té ndy can phai duoc tinh dén khi xac dinh
dic diém cta day chuyén.

Trén déy 14 ta gia st cho rang xac sudt ding p, tai cac vi tri 1a nhu nhau, kh6 khan 16n
nhat 14 x4c dinh gia tri p chinh xac cho mdi vi tri khac nhau. C6 thé tot nhat 1a dya trén
cac gia tri 3 duoc ghi nhan tong hop tir trude 1am co sé tinh toan.

Ttr cac cong thire tinh toan trén ching ta co thé rt ra nhan xét: Gid sur voi cung mot gia
tri Xac suat dirmg 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 la mot bai toan tong hop phu thude
vao nhiéu yéu tb: chat lugng cua day chuyen xdc suat dung tai cac vi tri, chat lugng cua
cac dung cu trong day chuyén va yéu céu thuc té khi gia cong san pham dé dua ra so vi
tri phit hgp khong anh hudng nhiéu dén hiéu qua ciia day chuyén.

TU DPONG HOA MOT PHAN
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C6 nhitng day chuyén tu dong bao gdm ca nhirng nguyén cong thuc hién bang may tu
dong va nhitng nguyén cong thuc hién bang tay.
Nhitng day chuyén duoc tu dong hoa mot phan 13 do cic nguyén nhan sau:
1/ Viéc co khi héa nhitng ddy chuyén gia cong bang tay thuong duoc thuc hién tir tir.
Trude tién nhitng nguyén céng don gian s& dugc ty dong hoa va viée bién dbi thanh ty
dong hoa hoan toan dugc thuc hién tirng budc, va qua trinh nay xay ra trong mot thoi
gian dai. Trong qua trinh chuyén tiép, ddy chuyén hoat dong nhu hé thong ty dong hoa
mot phan.
2/ Nguyén nhan thir hai 1a ly do kinh té. Mot s6 nguyén cong bang tay rat khé tu dong
hoa hodc néu ty dong hoa thi khong kinh té, vi du nhiéu nguyén cong kiém tra thuong
gy ra van dé khi chuyén sang thuc hién ty dong hoa.
G day ching ta s& phén tich dic diém cua cac ddy chuyén tr dong hoa mot phan khong co
o trir phai trung gian. Chu ky gia cong ly tudng Tc s€ duoc xac dinh bdi nguyén cong
cham nhit trong ddy chuyén ma thong thudng d6 1a vi tri gia cong bang tay. Ching ta gia
sir rang sy dimg may 1a chi trén nhirng nguyén cong ty dong hoa va nguyén nhan la khac
nhau: dung cu hong, cac thanh phan bi hong...va cling gia st rang sy dirng mdy la khong
c6 trén nhiing nguyén cong bang tay. Cho rang p 1a x4c suat dirng may tai mot vi tri va
gia tri p c6 thé 1a khac nhau trén nhitng vi tri khac nhau, chiing ta gia sir mot truong hop
dac biét la gia tri p b::ing nhau cho moi vi tri dé nghién ctru;
Tong s6 vi tri trong mot day chuyén 1a:

N=nNa+ No
trong do: Na: s6 Vi tri gia cong tu dong

No: s6 Vi tri gia cong bang tay
Goi Co 14 chi phi gia cong bang tay
Goi CL 1a chi phi van hanh day chuyén, gia dau tu va chi phi gian tiép

CL = noCo + NaCas + Cat
Trong do:
Cas: Gid cua tram gia cong ty dong tinh trén mot don vi san pham
Cat: Gia cua tram van chuyen tu dong tinh trén mot don vi san pham,.
Chu ky gia cong thuc té: ( tinh theo phirong phép gidi han trén )

Tp = Tc + F*Td = Tc + na*p*Td
Tir ddy ta c6 thé tinh duoc gia thanh mot don vi san pham:

Cpc =Cm + (noCo + naCas + Cat)(Tc + napTa) + Cat

Nhu vay trong mot day truyén tu dong c6 ca nguyén cong thuc hién bang tay so voi mot
day chuyén tu dong hoan toan thi gia thanh cho mot san pham phu thudc vao do tin cay
clia may ty dong. Néu mdy ty dong co tin cay khong cao, hay ¢ su ¢d phai ding may dé
bao dudng stra chira thi viéc ty dong hoa hoan toan khong han 14 c6 lgi vé kinh té. Nguoc
lai néu may tu dong c6 do tin cay cao, chat lugng t6t giam dugc xac suat dirng may p cho
tAt ca cac vi tri thi viée tu dong hoéa hoan toan co thé gidm gia thanh cho mot san phém va
viéc tu dong hoa 1a mang lai hi€¢u qua hon.

O TRU PHOI

Vi¢e phan tich ¢ trén dugc thyc hién voi gia thiét 1a khong c6 céac b trix phoi tai cac vi tri
day chuyén, vi vay khi mot vi tri bi dung thi cac nguyén cong bang tay cling phai dung
theo vi khong c6 phoi li€u. S€ hi¢u qua hon néu gitra cac vi tri sdn xuat bang tay c6 0 trit
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phoi trung gian. Véi cach nay thi mot khi may tw dong dung thi cac nguyén cong bang
tay s& van tiép tuc, viéc nay gop phan cho viéc can dbi day chuyén t6t hon.
Xét truong hop diy chuyén khéng c6 6 trix phoi: Trong truong hop nay ca day chuyén
dugce xem nhu mot may, khi mot vi tri c6 su ¢6 ca day chuyén sé bj dirng, hiéu qua cua
day chuyén nhu di dugc tinh & cac phan trén nhu sau:

Tc
Tc+F *Td
Béy gio ta xét truong hop ddy chuyén ¢6 6 trit phoi, ¢6 hai truong hop vé tinh higu qua
cua 0 trir phoi trung gian

Eo =

1/ O trir phdi cé sirc chira vo tin :
Trai nguoc voi van dé trén 1a bd tri nhitng 6 trit phoi trung gian c6 strc chira vo tin trong
day chuyén. Néu ta cho rang mdi 6 trit phoi mot ntra d day ( noéi cach khéc 6 trix phdi co
kha ning cung cap lién tuc va nhan lién tuc phoi), thi cic cong doan hoat dong s& khong
phu thudc 1an nhau.
Tat nhién 1a mot o trit phoi trung gian c6 stc chira vo han 1a khong c6 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 nhét. Ching ta phai gioi han viéc san xuat dé n6 thich tmg v6i khau yéu nhat,
néu khong luong phéi ¢ trude khau yéu nhat s& dang 1én v6 han, va lugng phoi ¢ sau
khau yéu nhat s& hoan toan rong. Vi vy trong thuc té gidi han hiéu qua cao nhat dugc
xé4c dinh bai khau yéu nhat.
Néu ta gia sir chu ky Tc 1a bang nhau cho tat ca cic nguyén coéng, hiéu qua cta bat ctr vi
tri nao trén diy chuyén dugc xac dinh bang cong thirc:

TC
TC + I:dek
Trong d6 chi s6 k chi sd thi tu vi tri trong dy chuyén
Hiéu qua cta toan b day chuyén duogc xac dinh bang cong thirc:

E, = min Ex

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

Ex =

2/ Hiéu qua ciia & trit phoi trung gian trong thue té :

Bang cach sir dung 6 trit phéi trung gian chung ta hy vong néng cao hi¢u qua cua day
chuyén 1én cao hon Eo song khong thé vuot qué Eoo. Nhu vay hiéu qua s& nim trong
khoang EO<E<Ew.

Dé danh gia hiéu qua E cho viéc str dung 6 6 trit phoi trung gian voi stre chira khac nhau,
chung ta phai néu ra mot sb dé nghi img dung trong thyuc té nhu sau:

1. Cong thirc Eo < E < Eoo. cho thay 12 néu Eo va E c6 gié tri gin bang nhau thi
khong nén dung 6 trir phdi trung gian. Néu Eo va E khac xa nhau thi nén Gng dung 6 trix
phoi trung gian

2. Day chuyén can phai dugc chia ra thanh cac cong doan sao cho hiéu qua xcau
tat ca cac cong doan 1a nhu nhau. Trong truong hop nay sy khac nahu gitra Eo va E 1a 16n
nhat va khong c6 vi tri ndo thudc khau yéu nhat

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

a/ Cho s cong doan bang sb vi tri, nghia 1a giira hai vi tri ké can c6 mot 6 trit phoi

b/ Bang cach dam bao cho tit ca cac vi tri co cung x4c suat dirng may
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¢/ Bang cach thiét ké cac 6 trit phoi co sirc chtra 1on. Stc chira thyc té cé thé xac
dinh duoc bang thoi gian dirng may trung binh. Néu thoi gian ding may 16n, kha ning
chtra cta 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 s cong doan tang, hiéu qua dat dugc lon nhat khi thém
o trit phoi dau tién vao day chuyén. Khi tang sb 6 trit phdi trung gian, hiéu qua ting
nhung véi toe d thap hon.

3/ Phan tich day chuvén hal cong doan :
Gia st ta ¢6 day chuyén gdm hai cong doan, gitra hai cong doan c6 o trit phoi trung gian
voi strc chira b ('stre chira dugc xac dinh boi 86 lugng phoi ma 6 trix phoi c6 thé chtra ).
Cho rang F1 va F2 14 tin suat dimg cta cong doan 1 va 2. Ching ta sir dung hé sd r xac
dinh ty s6 téc do dirng day chuyén nhu sau:
r=
I:1
Thoi gian chu ky 1y twong Tc bang nhau cho ca hai cong doan. Cho rang sy phan bb thoi
gian chét cua tit ca cac vi tri trong mdi cong doan 13 nhu nhau va thoi gian chét trung
binh ctia cong doan 1 va 2 1a Tq1 va Ta.
Theo thoi gian, hoat dong hiu qua cua mdi cong doan rdi phai bang nhau, vi néu khong
bang nhau thi hodc s€ gay ra un tac ( néu cong doan 2 kém hiéu qua hon cong doan 1)
hoic s& gay ra tréng rong ( néu cong doan 2 hiéu qua hon cong doan 1 ).
Hiéu qua cia ca day chuyén hai cong doan tinh bang cong thirc:
E = Eo + Di*h(b)
Trong d6 Eo 14 hiéu qua cta day chuyén khong c6 6 trit phoi trung gian. Gia tri Eo duoc
tinh cho trudng hop diy chuyén hai cong doan nhu sau:
TC
T.+ KT, +F,T,,

Pai luong De*h(b) thé hién su cai thién hiéu qua khi co 6 trit phéi trung gian ( b>0)
Dt 14 ty 18 thoi gian ding ctia cong doan 1 so v6i tong thoi gian va c6 thé duoc xac dinh
nhu sau ( theo Buzacott )

O:

FTq,
T +F Ty +FTy,

Dai luong h(b) la ty 1€ thoi gian chét 1y tuong Dy ( khi cong doan 1 chét ) ma cong doan 2
c6 thé tiép tuc 1am viéc trong pham vi stic chtra b ctia 6 trit phoi.
Két qua tinh todn theo cong thic E = Eo + De*h(b) 1a duoc gia thiét cho truong hop cho
rang ca hai cong doan khong khi nao cing chét ¢ nghia 1a khi céng 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 bj hu hong, do vay hi€u qua ctia h¢ théng thuc té co thé giam va dugc tinh:

E = Eo + Dih(b)E>

TC

Trong d6 E: 1a hi€u qua cua cong doan 2 xac dinh boi cong thire: Ex = TIET
c + k *dk

GIAI CAC BAI TAP CHUONG 3
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BAITAP 3.1
Mot may xoay vong 8 vi tri hoat dong véi chu ky 1y tuong 1a 20s, tin suit dimg may 1a
0,06 1an dirng trén mot chu ky. M&i khi may dimg can 3 phut dé stra chira.
a/ Thoi gian san xuét trung binh Tp :
Tp=Tc+F*Tq =20+ 0,06%180 = 30,8(gy) = 0,513(ph)

b/ Tc d6 san xuat trung binh Rp :
Rp = 1/Tp=1/0,513 = 1,949ch/ph = 117ch/gio

¢/ Hi¢u qua cia may E :
E =TdTp=20/30,8 = 0,649

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

BAI TAP 3.2

Cho rang tan suat dimg may trong bai 5.1 13 ngau nhién do phan dién va co. Gia sir rang
ngodi nguyén nhan dirng may trén con c6 thén su dirng may do dé thay va diéu chinh
dung cu. Thoi gian dimg méy dé thay hodc diéu chinh dung cu 1 hét 4 phut cho tit ca cac
vi tri. Thu tuc nay ctr 200 chu ky gia cong thi 1ap lai mot lan. Tinh lai

a/ Thoi gian SX trung binh Tp:
- Tan suét dimg may dé thay hodc diéu chinh dung cu 1a:
Ft = 1/200 = 0,005
- Thoi gian dimng may cho thay hodc diéu chinh dung cu 1a:
Tat = 4ph = 4*60 = 240(gy)
- Thoi gian SX trung binh Ty la:
Tp=Tc+ F*Tg + F*Tat = 20 + 0,06*180 + 0,005*240 = 32(gy) = 0,533(ph)
b/ Téc d6 SX trung binh:
Rp = 1/T, =1/0,533 = 1,876¢ch/ph = 113ch/gio
¢/ Hiéu qua cia may E :
E=TdTp=20/32 =0,625
d/ Phan khéng hiéu qua do ding 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 o bai tap 5.2 la:

- Chi phi cho phi li¢u: 0,35USD/ch = Cn,

- 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 xuét ra trén may xoay vong trén duoc tinh bang cong thirc:
Cpc =Cnm+ CLTp + Ct

Thay céc gia tri da cho ta co:
Cpc = 0,35 + 0,50*0,533 + 0,02 = 0,637USD/ch

BAI TAP 3.4
Mot duong day tu dong 15 vi tri ¢ chu ky lam viée ly tuong 1a 0,58 ph. Cir 15 chu ky thi
c6 mdt lan dung may. Thoi gian moi lan dirng may vao khoang tir 2 dén 9 phut, trung
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binh 14 4,2 phat. Nha may c6 diy chuyén nay lam viéc m01 ngay 8 gio, 5 ngdy mot tuan.
Mobi tuan day chuyén c6 kha nang san xudt s6 luong chi tiét 1a bao nhiéu ?
Tan suét dirng may cua day chuyén la:
F =1/15= 0,067
- Thoi gian SX trung binh Tp:

Tp=Tc+ F*T¢=0,58 + 0,067*4,2 = 0,86 (ph)
Téc d6 SX trung binh Rp:
Rp = 1/Tp = 1/0,86 = 1,163ch/ph
Nha méy lam viéc 8 gio/ngdy va 5 ngay/tuan, nhu vy trong mot tudn day chuyén lam
viéc tong thoi gian Tr

Tr = 8%60*5 = 2400 (ph)
Viy trong mot tuan day chuyén c6 kha ning san xuat sd lwong chi tiét 1a:

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

BAI TAP 3.5
Céc dir liéu sau day ap dung cho mot duong day 12 vi tri:
p=0,01 (tat ca céc vi tri déu c6 cliing xac suat hu hong )
Tc = 0,3 ph
Tq=3,0ph
St dung phuong phap gioi hang trén dé tinh céac dai luong:
a/ Tan suat dirng day chuyén:
=n*p =12*0,01 = 0,120

b/ Nang suét trung binh :

Ro=1/Ty= — —  =1/(0,3+0,12*3) = 1,515 ch/ph

Tc+F*Td
=1,515*60 = 90,9 (ch/gio)

¢/ Hiéu qua cua day chuyén:

E=TJ/T,=0,3/(0,3+0,12*3) = 0,455
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CHUONG |V
HE THONG VAN CHUYEN, BOC XEP VA LUU KHO

4.1 VAN CHUYEN PHOI TU DONG :

1.Chirc ndang:

Di chuyen vat lieu tho phoi trong qua trinh, chi tiét, dung cu, d6 ga... tir vi tri ndy ti vi tri kia.
Yéu cau ciia viéc van chuyén: an toan, kip thoi, chinh xac, khong 1am hu vét lidu, gia thanh ha.

2. Cdc dang thiét bi vin chuyén:

Xe day tay.

Xe day c6 mo to.

Can truc.

Bing chuyén.

Hé thdng van chuyén tu dong.

Céc thiét bi khac: robot, ban xoay, thang may, co cdu cip phdi tu dong, ga vé tinh, xe
gong, may bay van tai, tau be.

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

Tranh nap phoi lam nhiéu dot.

Nguyén tic khoang cach ngan nhat.

Nguyén téc chay theo duong théng.

Nguyén tac thoi gian ngin nhét.

Nguyén tac dung lyc trong truong dé di chuyén.
Nguyén tac nap ca hai chiéu di vé.

Nguyén tac co khi hod van chuyén.

Nguyén tic hé thong.

Nguyén tac tong hop thong tin, dong vat liéu tong hop thong tin vé nhan dién diém nguon
va diém dich.

Nguyén tic dinh hudng chi tiét.

4. Hé thong bang tii:
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Cac dang bang tai: con lan, banh xe trugt, bang tai phang, bang tai xich, bang tai xich c6
tam dé, xich treo, xe ray, xe kéo, ngoai ra con c6 cac loai khac nhu dbc truot, éng vit
X04n, mang rung, xe ning.

Huéng di chuyén: mot chiéu va hai chiéu.

5. He théng xe dwoc dén tw dong:

Loai nay co pin xac du chay 8-16h. Viéc xac dinh huong di dugc thuc hién bang cach ding
day dan chén trén nén nha hodc son phan xa trén nén nha. C6 nhimg loai sau day:

Xe khéng ngueoi 1di: xe nay c6 thé kéo mot vai thung hang, dwoc dung kha rong rai dé di
chuyén céc chi tiét ning va xa trong pham vi nha mdy. N6 c6 thé 14y 1én va bo xudng cac
chi tiét ngay trén duong di.

Xe xiic tir dong: Dung dé van chuyén cac ngin hang (pallet). Thuong loai nay lac dau do
ngudi didu khién dung dé 14y ngan hang, sau d6 dan t&i dudng ray. Lap chuong trinh di
chuyén cho né r6i n6 tu di chuuyén.

Xe mang bé chi tiét tw dong: Dung dé van chuyén céc chi tiét tir chd nay tdi chd kia.
Chung thuong duoc trang bi cac thiét bi nap va thao phdi nhd cac con lin c6 dong co, dai
chuyén.

Ung dung:

Van chuyén phéi trong xudng.

Luu trit va phan phdi.

Lap rap.

Hé¢ théng san xudt linh hoat.

Céc nguyén cong phu khac: Van chuyén tht tir, vét tu trong bénh vién.

6. Din dwong cho xe, diéu khién giao thong va qudn Iy hé thong:
Dan duong c6 hai cich:

Theo day dién chon dudi nén nha.

Theo son phan xa tir dudi nén nha.

Cich 1: Theo diy dién chon dwéi nén nha

Xe AGV

Cuon day dién P Cudn day dién

\ TU trudng

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

Hinh 9-1 TAnecA1 - 1E LH~
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So db din xe theo day dan dién dit trén nén nha dwgc vé& trén hinh 9.1. Khi ¢6 dong dién
chay qua day dién, xung quanh no sinh ra mot tur truong. Hai cudn day dién trén xe chinh
1a cac cam bién. Khi dong cam tng trong hai cudn day bang nhau, xe di dung duong. Néu
c6 sai 1éch, co cau diéu khién trén xe s& diéu khién dé xe thay doi huéng di sao cho giam
sai léch do.

Cich 2: Theo son phan xa tir dwéi nén nha

Theo cach nay trén xe c6 hé thong chiéu tia cyc tim xubng 16p son rong c& 1 inch trén
nén nha va c6 hé thong cam bién thu nhan phan xa tir dudi nén nha va diéu khién sy di
chuyén cta xe. Loai nay dung khi kiéu din bang day dan bi anh hudéng boi nhidu dién va
kho thyc hién. Mot trong nhitng kho khan dbi voi phuong phap dan xe bang son 14 phai
bao tri 16p son thuong xuyén.

Pé chon duong di khi den ngd 3 dung phuong phap chon tan s6 pht hop hay ngit dién &
nhing 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 duoc dung phdi hop nhau dé tao nén hé thong khoa 13n thong minh.
Cam bién trén xe 1a nhitng cam bién quang hoc hay siéu 4m dung dé phat hién ddi tuong
¢ trudc duong di. Khi phat hién c6 vat trudc duong di né dung lai. Khi khong c6 chudéng
ngai vat nira no tiép tuc di chuyén.

Viéc phan ving hoat dong (khoa viing) duoc thuc hién bang cach chia mit bang thanh
cac vung khac nhau. Va nguyén tac hoat dong 1a khong xe nao duoc phép vao ving hoat
dong cua xe khéc.

Nho kiém soat su di chuyén cua xe ma tranh duoc su va cham.

Ngoai ra con dung cach khac dé tranh xe va cham nhu khi va cham thi dimng lai hay con
cach mdt khoang thi dung lai. Ciing ¢6 cach dung dén bao hi€u, dén xoay, chuong reo...
dé bao hiéu su c¢6 mat cia xe.

Cubi cing mot cach dam bao an toan nita 1a khi xe vuot ra ngoai dudng di mot khoang
nhd cd vai inch 1a né dung lai.

8. Qudn Iy hé thong:

Quén 1y nghia 1a phan phdi xe dén diém yéu cau kip thoi va chinh xac. C6 3 phuong phap:

Panel diéu khién trén may: Dung panel diéu khién dé 1ap trinh bang tay cho may di
chuyén. Day 1a mirc diéu khién thap nhat.

Tram diéu khién tir xa: Cho phép thay d6i mau yéu cau trong hé théng. Dang don gian
nhat 12 nut nhdn gan gan vi tri nap phoi vao va 1ay phoi ra. N6 ¢am bao tin hiéu dé ding
bat ctr xe nao di qua tram dé thyc hién viéc cép phoi. Co thé durng xe mdt cach thong
minh hon béng cach cho tram lam viéc giao dién véi xe khi n6 di chuyén. Xe s€ tuy dong
dimg lai dé nap li¢u.

Diéu khién nho may tinh trung tam: May tinh s& diéu khién timg xe riéng biét theo
chuong trinh di 1ap trude. Dé diéu khién may tinh phai c6 thong tin tirc thoi vé hoat dong
ctia moi xe.
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4.2. HE THONG LUU TRU PHOI TU BONG

1. Muc dich cua tri¥ phoi:  Luu trit vat liéu trong mat thoi gian nhét dinh.

Cac loai vat liéu:

Vit licu tho.

Céc chi tiét mua ngoai.

Phoi trong qua trinh.

San pham hoan chinh.

San pham sira chita lai va hu hong.

Dung cu.

Céc chi tiét phy tung.

Do ga.

Hb so vé san pham, bao dudng.

Viéc luu trit phoi ¢ thé thyc hién bang tay hay hé thong luu trit tu dong.

2. Muc tiéu cd thé dat dwoc khi cai dit hé thong tw dong:
Tang kha nang luu trir.

Tang kha nang sir dung khong gian xudng mot cach co ich.
Thu hoi mit béng cho muc dich str dung khac.

Tang tinh an toan va giam su mat vit.

Giam nhan cong.

Tang ning suit lao dong trong cong tac luu trit.

Kiém soat duoc su ton kho.

Tang kha nang trao doi phéi.

Cai thién dugc phuc vu khach hang.

3. Cic chi tiéu dbi véi hé thong luu trit tw dong:

Khd nang heu trit: lwong vat liéu 16n nhat c6 thé luu trit.

Lurong vat ligu dua vao qud trinh. lugng vat tu hang gio ma he théng co thé nhap xuit.

Hg 50 sk dung: phan trdm thoi gian ma h¢ théng dugc ding so voi khoang thoi gian c6 thé.

D6 san sang hay do tin cdy: phan tram thoi gian ma hé thong c6 kha ning hoat dong so
vo1 thoi gian du tinh theo lich trinh.

4. Cac hé théng xudit nhap tw dong (Automated Storage/Retrieval Systems):

H¢ thong xudt nhdp tir dong: 1a tap hop cac thiét bi chap hanh va dleu khién dung dé van
chuyen lwu trit va xuét ra vat liéu mot cach chinh xac va ning suat theo mirc d6 tir dong
ho4 nhat dinh. C6 cac hé thong dién hinh nhu sau:

Unit load AS/RS: dung van chuyén timg moén hang chira trén ké hay trong cac thung tiéu
chuan khac. Cac bién thé cua loai nay la:

Mini loads AS/RS: dung dé xuit nhap toan bé san phdm va mén hang chta trong ngin
kéo cua tu chira hang. Laoi nay nhé hon Unit load AS/RS.

Man-On Board AS/RS: Khong xuit tat ca cac chi tiét chira trong hop nhu Mini load
AS/RS ma lay ting chi tiét tir chd luu trit ra.

Hé thong ldy timg mon tw dong: Vat liéu dat trén hanh lang chir khong phai trong ngan
kéo hay hop cua hé thong nhu hai hé thong trén. Khi lay vat liéu né dugc giai phong khoi
hanh lang va dat trén bang tai dé phan phéi to1 tram nap phoi can thiét. Vat liéu duoc bd
sung vao hanh lang tir phia sau hé thong xuét, nén cai nao dén trudc sé duoc ly di trude.
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Deep-lane AS/RS: 13 hé thong luu trir vat lidu voi mat d6 cao, dung khi luong vat liéu
nhiéu nhung ching loai thi it. VAt liéu khong phai chira méi ngin mdi thung (unit load)
nhu trong cac hé théng AS/RS truyén théng & trén ma mdi ngin co thé chia 10 thung
hoic hon. Cac thung duoc dua vao mot dau boi mot mdy nap va 1ay ra & dau khac boi
mot mdy xudt.

5. Cac thanh phén co ban cua mot AS/RS:

Ta luu trit: gian khung sat c¢6 cac ngin chita cac thung hang hay chi tiét.

May dua vat liéu vao va léy vat li¢u ra: xe nang ha, can truc.
Module luu trit: thung chira hang.
Tram lay Ién, dat xuong: dung dua vat liéu dén va di khéi hé thong.

6. Diéu khién cic AS/RS:

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

Gian khung dua dugc chia ra thanh hang va cot, dugc danh sb theo thtr tu. Mdi ngan cé
mot ma sd. Xe nang hang dya theo ma ndy ma dinh vi. Trang thai ctia ngin hang (co
hang va khong c6 hang) duoc hé théng ghi nhan thuong xuyén. Pé nhan biét ngin hang
¢6 nhiéu cach:

DPém hang va cot khi di chuyén.

Dung cam bién quang hoc va h¢ théng phan xa. Mdi ngin c6 dit mot bién s6 nhan dién
duoc danh sb theo ma nhi phan. Cam bién quang hoc dat trén xe nang s€ nhan di¢n ra
ngan trong qua trinh tim kiém dé dua vat liéu vao va lay hang ra.

May tinh va cac b diéu khién 1ap trinh dugc ding dé xac dinh vi tri can thiét va dua may
nang ha t6i vi tri can thiét. May tinh cho phép hoat dong ctia hé thong AS/RS tich hop
v6i cac hé thong hd tro thong tin dé ghi nhén tinh trang hién thoi cua hé thong. Hé thong
tu dong nay c6 thé can thiép boi con ngudi trong truong hop nguy cap hoic trong hoat
dong cua hé théng theo cach Main-on-board (1ay ting chi tiét riéng biét tir ngan hang ra).

Nhirng dac tinh chuyén dung khdc:

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

Xe van chuyén may nang ha qua cac hanh lang.

Thiét bi phat hién khoang rdng va day: 1a nhiing cam bién quang hoc dat trén xe nang
hang cho phép phat ra anh sang hodc 4m thanh vé sy hién dién hay vang hang trong ngin
hang. Néu khong c6 hang cam bién s& khong nhan dugc anh sang phan xa. Viéc nay la
can thiét dé khong dwa 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 luu trix tranh cho viéc dua hang vao khoang khong du 16n, su
Un tac va danh roi hang

Tram phat hién c6 hang: dung phat hién loai hang hoa va phan phdi dén ngin hang can
thiét. Phuong tién phat hién c6 thé 1a bang tay (nhan ra hang hoa nho ma so ghi trén hang
hoéa), ban ty dong (ngudi dung thiét bi doc mi hang hod) hay ty dong (dung may doc ma
hang hoa trén duong di).

Noi ditng: i
Dung xuat nhap hang hoé theo don vi trong cac kho hang véi san pham hoan chinh.
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Xuat nhdp theo don dat hang: xuat nhap hang & mirc thap hon don vi (16). Hé théng nay gom
Miniload, Man-on-board va h¢ thong xuat hang timg mon ty dong.
H¢ thong luu trir trung gian trong qua trinh.

7. Cic hé thong lwu triv xoay vong kiéu carousel:

La nhitng hé théng luu trir duoc co khi hoa hon la ty dong hoa. D6 la nhiing thiét bi co
kha nang xoay vong theo hinh oval gidng nhu bang tai, trén d6 mang cac kién hang. Viéc
dua hang vao va 1y hang ra thuong duoc thyc hién bang tay. Nhung trong mot sd trudng
hop cling c6 thé duoc tu dong hoa.

Diic diém _cdu hinh va vin hanh:
Cau hinh: gom mot khung treo hoac khung nang cac gia do ki¢n hang di chuyén theo
hinh oval xoay vong.

Bang taitreo

Load

Unld Hinh chi€u bang
MAN \ cla carousel *}—

Hinh 4-2.

Piéu khién: bing tay hoic tr dong hoa

Bdng tay:

Dung ban dap di chuyen kién hang t6i lui dén vi tri mong mudn.

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

Dung ban phim g6 vao vi tri mong muén, thiét bi trir phoi sé ty dong xac dinh con duong
ngan nhat dé dua kién hang t6i dé 1y ra.

Noi dung:

Céc nguyén cong luu trit va xuat hang theo tirmg mén riéng biét. Ding trong viéc chon

dung cu cat vat liéu tho, luu trit phdi trong qua trinh, trong cac nguyén cong lap rap, thi
du céc linh kién dién tu.

Van chuyén va tich tri. Cac nguyén cong lap rap duoc bb tri xung quanh carousel. Khi
lap rap cong nhan lay chi tiét ra khoi carousel.
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Dung trong cac ing dung doc ddo khac: thi du nhu dung trong cac dy chuyén thir cac
thanh phan cua thiét bi dién, trong d6 carousel dung dé chira cac linh kién trong mot thoi
gian nhét dinh hodc dé chura cac hop thu...

Co cau luu trir xoay vong dugc timg dung rong rii trong san xuat. Uu diém cua no 1a gia
thanh twong ddi ha, c6 tinh van nang va tin cay.

Luwu triv phoi trong quda trinh tu dong:

Ly do dé dung hé théng I trir phoi trong qua trinh ty dong:

Thu thdp cac chi tzet dung cho lap rap tw cdc ngan.

Tich trit cdc chi tiét cho hé thong ldp rdp.

Ho tro san xudt kip thoi han.

Luu trir tai cac vung dém.

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

Kiém sodt va theo déi vt liéu tot hon: khi phéi hop vo1 hé théng nhan dién ty dong, h¢
thong luu trir phoi tu dong cho phép xac dinh duogc vi tri ciia tit ca cac loai vat liéu trong
tuong lai.

H0 tro t déng héa rong rai trong nha mdy: h¢ thong luu trix ' phoi trong qua trinh ty dong
duogc coi 1a thanh phan co ban trong viéc ty dong hoa san xuét hang loat. Hé thong luu
trit c6 thé 13 trung tdm hay cuc bd trong nha may va lién két v6i mot hodc nhiéu van
chuyén phoi dé phan phdi phoi téi cac vi tri khac nhau trong nha may.

Vai cdu hinh ctia hé thng luu trit phoi tu dong trung gian duoc vé trén hinh 5-3 va 5-4

ASBY ASBY ASBY ASBY ASBY ASBY
MAN MAN MAN MAN MAN MAN
Hé thdong luu trir carousel
ASBY ASBY ASBY ASBY ASBY ASBY
MAN MAN MAN MAN MAN MAN

Hinh 4-3. Carousel trit phoi trong qua trinh ding cho cac nguyén cong lap rap.
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Hinh 4-4. Hé thong van chuyén va phan phdi trung gian ty dong
dugc dung dé phan phoi dén cdc may cong nghé.

Giao dién giiva hé thong van chuyén va lwu trit phéi voi qud trinh sin xudt :
C6 2 cach thuc giao dién véi san xuat.
Cdch 1: Giao dién vé théng tin: dong thong tin phai theo sat viéc van chuyén phoi va vat
liéu luu trir trong nha may: nhan dién, theo ddi, diéu khién t6n kho, 1én lich trinh san
XUuét, truyén thong dir liéu can thiét cho viéc dinh hudng va diéu khién nhiing h¢ théng
khac nhau trong nha may. Van dé nay lién quan mat thiét véi viéc san xuét tich hop nho

may tinh.

Céch 2: Giao dién vé co khi: 1ién quan dén van dé boc d& vt liéu giita cac hé théng luu
trir, van chuyén va hé théng san xuat. Giao dién co khi gém 2 van dé: dinh vi chinh x4c
hé théng van chuyén va phuong phap bdc d& vat liéu.
Bé chinh xdc dinh vi thiét bi van chuyén tai chd bdc d tuy theo cac phuong phap giao
dién c6 cac yéu cau khac nhau nhu sau:

Phuong phép boc d& Do chinh x4c yéu cau
Bdc dd bang tay + 76 mm
Giao dién voi bang tai ty dong + 25,4 mm
Giao dién voi hé th6ng van chuyén va luu kho ty dong + 62,5 mm
Giao di¢n vé1 may cong cu + 0,254 mm
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Viéc dinh vi chinh xdc thiét bi van chuyén tai vi tri gia cong dugc thuc hién béng céc chot
con va céc 16 tru dinh vi, dam bao do chinh x4c dén + 0,254 mm.
Viéc nap phoi 1én may va thao phoi tir trén may ra sau khi gia cong duoc thuc hién nhu
Sau:

Trén cdc hé thong san xudt ding bang tdai: do nguoi thuc hién.

Trén cdc hé thong luu trik ty déng: thudng phai do ngudi thuc hién.

Trén cdc hé thong van chuyén ding xe tdi: ding xe nang (xuc) hang dé nang ha kién
hang va do nguoi thuc hién.

Déi véi viée vin chuyén hang bang xe khong nguoi ldi: viée bde d& c6 thé duge thyc hién tu
dong hodc bang tay tai cac tram bdc db. Phuong phap tur dong thuong xuyén duoc uu tién
hon dé loai trir yéu td con nguot trong cac hé thong ty dong. K thuat tu dong da phat trién
dén muc c6 thé thuc hién t6t viéc cho an khdp giita xe tai hang va thiét bi boc d&. Viéc bd d
phai dugc trang bi cac thiét bi kéo- day hang tir trén xe xudng. Cac thiét bi nay thuong la
bang tai con lan hodc bang tai tdm dé giam ma sat khi di chuyén c6 kém theo thiét bi kéo

hodc day hang tir trén xe xudng bang tai.
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BAITAP 4.1
Mot may xoay vong thuc hién 8 cong viée lap rap trén 10 vi tri riéng biét. To6ng thoi gian
chu ky ké ca thoi gian van chuyén gitra cac vi tri 1a 10gy. Xac suat ding vi tri 12 0,007 va
coi nhu bang nhau cho ca 10 vi tri. M&i khi dirng can 2 phit dé stra chita, khong 14y phoi
ra khoi vi tri khi dirng may.
a/ Hé s6 hiéu qua:
-Tan suét dirng cta day chuyén: F = n*p = 10*0,007 = 0,07
-Thoi gian SX trung binh:  Tp=Tc + F*Tq =10 + 0,07*120 = 18,4 (gy)
Hé s6 hiéu qua E:

E =TdTp=10/18,4 = 0,544
b/ Hé s6 ding may D:

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

Rp = 1/Tp = 1/18,4 = 0,054(ch/gy)

=0,054*3600 = 195,6 (ch/gi0)
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CHUONG 5

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

5.1/ Gi6i thiéu:
Trong cac nganh cong nghi€p san xuat san pham cu thé, nhidu dang san xuét tu dong la
hé thong san xuét tich hop nhd may tinh (CIM). Nhirng tén khac cua hé thong nay la:

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

- Variable Mission Manufacturing (VMM)

- Computerized Manufaturinh System (CMS)
Tat ca nhiing tén goi khac nhau trén déu 1a nhimng hé théng san xuat trong d6 mot nhém
may NC duoc ndi v6i nhau béi mot hé théng van chuyén phoi va hoat dong dudi su diéu
khién cta may tinh.
CIMS chita dyng nhiéu cong nghé CAD/CAM riéng biét va nhiing hé sau:

e Diéu khién s6 nho may tinh: CNC
Diéu khién sd truc tiép: DNC
Diéu khién qua trinh bang may tinh
Quan 1y san xudt tichl hop nho may tinh
Céc phuong phap kiém tra ty dong
Robot cong nghiép
Mobi CIMS dugc thiét ké dé dap tmg nhu ciu san xuét cy thé, vi thé nhitng hé théng nay
rat khac nhau.
CIMS duoc thiét ké dé dién vao khoang tréng gitra nhitng ddy chuyén san xuét 16n va
nhitng may NC trong san xuat nho. Vi tri trong d6i cia CIMS duoc minh hoa trén hinh
dudi day:

A

San luong Day
chuyén
tu dong

CIMS

v
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May NC ddc lap

Tinh da dang
cua san pham

Day chuyén tu dong rét hiéu qua khi san xuét hang loat, nhugc diém cia loai san xuét
nay la chi tiét phai gidng nhau. Nhiing day chuyén nay khong linh hoat, khong thay d6i
dugc san pham. Nguoc lai, cac may NC doc lap lai thich timg v6i san xuét don chiéc va
loat nho vi no dé duoc lap trinh lai khi san pham thay d6i. Xét theo tinh hiéu qua va nang
suét ta thay ton tai khoang trong gilra san xuat day chuyén va may NC. Khoang tréng nay
bao gom nhiing chi tiét san xuét véi so lugng trung binh , nhirng chi tiét ndy c6 hinh dang
tuong dbi phirc tap va thiét bi san xuét phai du linh hoat de dap ung tinh da dang cua san
pham Ca san xuat day chuyen va NC déu khong dap Gmg duoc, vi vay chi c6 CIMS moi
c6 thé giai quyét dugc van dé nay.

5.2 Cac dang hé thong san xuat trong CIMS
CIMS c6 thé duge chia nhé thanh 3 loai:

e Hg¢ thong san xuat chuyén dung

e Té bao san xuit

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

A

Hé thong san xuat
Chuyén dung

FMS

Té bap san xuat

v

1/ Hé théng san xudt chuyén ding

La hé¢ théng CIM it linh hoat nhat, n6 duoc thiét ké dé san xuét chi tiét véi sé ching loai
han ché trong cing mot ho san xuit. San lwong hang nin cta mdi chi tiét thuong vao
khoang 1500~ 15000ch/nam. Cau hinh ciia hé thidng chuyén dung giéng nhu san xuat day
chuyén. Tinh da dang cua quy trinh thuong han ché va may cong cu chuyén dung thuong
duoc su dung.
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2/ Té bao san xudt
Loai nay 12 linh hoat nhat. Trong s6 3 dang hé thdng san xuat CIMS thi day 1a loai c6 san
lwong thip nhét. S6 luong ching loai chi tiét duoc san xuat trong té bao vao khoang tir 40
dén 800 va san luong hang nim ciia mdi chi tiét vao khoang 15 — 500.
3/ He théng san xudt linh hoat FMS
Bao gém mot 1anh tho rong ¢ giita hai hé thong trén. FMS dugc dung dé san xuit mot sb
ho chi tiét véi sb chung loai tu 4 dén 100 va san luong cua moi chung loai tur 40 dén
2000ch/nam. Hé mdy tinh dugc dung dé diéu khién may cong cu va hé théng van chuyén
phoi, theo doi hoat dong cua hé théng va 1én ké hoach san xut.
Nhitng chirc ning do con ngudi thuc hién 1a ga dit va thao phdi ( chi tiét ), thay dung cu,
ga dat dung cuy, 1ap trinh h¢ may tinh.
Mot CIMS gom nhirng thanh phin co bin sau:
e May cong cu va thiét bi lién quan
e Hé thong van chuyén phoi
e Hé thong may tinh
e Nhan luc
MAY CONG CU VA THIET BI LIEN QUAN
Bao gém:
e May cong cu CNC tiéu cuan
e May cong cu chuyén dung
e Dung cu cit
e Tram kiém tra hoic thiét bi kiém tra chuyén dung cho may cong cu
Viéc lya chon may riéng biét dé xay dung CIMS phu thudc vao nhirng yéu cau can thuc
hién boi may tinh. Nhitng nhu cu gia cong cing anh huong dén viéc thiét ké hjé thong
van chuyén chi tiét, nhing yéu t6 ndy gom:

- Kich thudc chi tiét

- Hinh dang chi tiét

- Tinh da dang cua chi tiét

- Chu ky sdng cta san xuat

- Xac dinh cac chi tiét tuong lai

Nhiing nguyén cong khong phai gia cong

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

- Di chuyén chi tiét giita cic may

- Pinh hudng va dit phoi 1én may dé gia cong
Viéc di chuyén thuong 1a dung bang tai
Viéc dinh hudng va ga dat phoi co thé duge thue hiénboi co cau phdi hop hoat dong cua
bang tai, Robot va may cong cu dugc thuc hién nho may tinh.
HE THONG MAY TINH
Céc chtic nang ctia hé thong may tinh trong CIMS nhu sau:

1/ Biéu khién may

2/ DNC

3/ Biéu khién san xut

4/ Diéu khién van chuyén phoi

5/ biéu khién g dat phoi

6/ Theo ddi hé thong di chuyén vat liéu

7/ Biéu khién dung cu (vi tri va chu ky bén(
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8/ Theo ddi va bao cao vé tinh hinh cua hé thong
Céc chtrc ning trén c6 thé duoc thyc hién boi bat ky ciu hinh may tinh nao. Mot may
tinh c6 thé dung cho tit ca cac thanh phin cua CIMS. Trong mot hé théng san xuét da
cho thuc té co thé dung dén ca ba mirc: CNC, DNC va diéu khién san xuét, hoat dong cua
hé théng V01 cac phoi, diéu khién dung cu va tao ra bao cdo cho quan ly.
Cac file dir liéu CIMS
Pé diéu khién hoat dong cta hé théng san xuit, may tinh dya trén dit liéu chira trong cac
hd so ( files). Co 6 loai file dir liéu co ban can cho viéc nay:
1/ Ho so vé chung trinh gia cong NC (Part program file)
2/ H6 so tién trinh cong nghé (Routing file)
3/ Ho so ché tao chi tiét: Cac thong s6 NC, nang suat, cic nguyén cong kiém tra can thiét

4/ Hd so tham chiéu mit 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 véi géi tri chu ky ctia no dé thay thé trudc khi bi mon qua gié tri
cho phép.

B0 cdo hé thong

Céc dir liéu thu duoc trong qua trinh theo ddi c6 thé dugc tong hop lai dé tao ra nhing
bao cdo. Nhitng bao cao ndy c6 thé duge cat gon cho nhimg nhu ciu riéng hodc theo yéu
cAu cta ngudi quan 1y. C6 4 loai bao céo sau:

1/ Utilization reports: nhiing bao cdo tinh hinh str dyng may

2/ Production reports: nhiing bao co tinh hinh san xuat hang ngay, hang tuan

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

4/ Tool reports: nhitng bao cao vé dung cu. Bao cdo nay lién quan dén nhiéu khia canh
diéu khién dung cu. Dir liéu bao cdo c6 thé bao gdm danh sach nhitng dung cu thiéu tai
mdi tram 1am viéc (may). Bao cdo tinh trang Tool — life (chu ky bén) c6 thé duoc chuin
bi khi bat dau gia cong.

NHAN LUC TRONG CIMS

CIMS 1a nhitng hé théng san xuét dugc ty dong hoa cao tuy vdy van can nhan lyc dé diéu
hanh hé théng. Trong phan 16n cac hé théng CIM nhiing may riéng biét duogc hoat dong
dudi su diéu khién cia CNC hay DNC hodc phdi hop ca hai. May khong van hanh bang
tay trir nhitng trudng hop dic biét, thi du lip rap. Nhan luc can dé quan 1y, bao tri va
phuc vu CIMS. Nhitng nhan luc sau ddy can cho hé thong CIM:

1/ Ngudi quan Iy hé thong

2/ K¥ thuét vién vé dién

3/ K¥ thuat vién vé co khi, thiy luc

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

5/ Nguoi diéu chinh d6 ga

6/ Ngudi nap phdi vao, liy phdi ra

7/ Nguoi truc ca: chire nang ctia ngudi tric ca la phan ing voi nhitng sy c¢d bat thuong,
tim nguyén nhan, thay thé va diéu chinh cac linh kién hu hong... Nguoi tryc ca cling co
thé thuc hién cic nguyén cong san xuat bang tay khac hodc nguyén cong kiém tra.

S6 luong nhan luc phu thudc vao kich thude, so6 méay cong nghé va mirc d¢ thong minh
va tu dong cua hé thong Ngoai ra, h¢ thong con can c6 nguoi lap trinh NC, 1ap trinh
Computer, va doi ngii hd tro lién quan can thiét dé chuan bi chuong trinh cho may tinh
diéu khién qué trinh san xuét va theo ddi tinh hinh hé thong.

LOI {CH CUA CIMS
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1/ Tang thoi gian st dung may: h¢ thong CIM ¢6 thé dat 80% thoi gian st dung may

2/ Giam duoc nhan cong truc tiép va gian tiép
3/ Giam chu ky san xuét

4/ Giam luong trir phoi trong qua trinh gia cong
5/ Linh hoat trong viéc lén ké hoach san xuit
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, CHUONG 6
HE THONG TU PONG SAN XUAT LINH HOAT

PINH NGHIA:
Hé théng ty dong san xuét linh hoat 12 mot hé théng tu dong thuc hién nhitng nguyén
cong khac nhau theo mot trinh tw khac nhau trén cung mét cong cu nhur nhau ( phan chip
hanh ). Diéu nay c6 nghia la voi cung mot hé chap hanh ( cc phan tir thyc hién ) ta co
thé thay doi phan diéu khién ( cic chwong trinh ) dé thuc hién cac nguyén coéng khic
nhau theo trinh tu khac nhau cho cac muc dich khac nhau.
Su ra doi cua hé théng ty dong san xuat linh hoat 14 nho nhirng tién bo dat duoc trong
nganh tin hoc, bé1 vi hat nhan cia mot hé tu dong linh hoat la cac chuong trinh rng dung
cua nganh tin hoc.
Ngay nay dé nang cao hiéu qua kinh té ctia mot diy chuyén san xuit, hé thong tu dong
linh hoat dugc nghién ctru mot cach dic biét vi chi phi dau tu thip cho mdi lan cin thay
d6i nguyén cong, 191 nhuén cao nho giam t6n kho va thoi gian san xuat san pham.
Nhu cau veé h¢ thong san xuat linh hoat nhay bén nhat 1a trong linh vuc gia cong co khi,
ngoai ra nd cting ton tai trong cac linh vuc khac nhu: Lap rap, bao goi va san xuat d6 hop,
duc, thuc pham.
Diéu kién dé danh gia sy linh hoat cua mot h¢ théng tu dong linh hoat chinh 1a su thich
nghi cua hé thong diéu khién ty dong ( phan dicu khlen ), nhung ciing 1a cta céc thiét bi
chap hanh ( phan chap hanh ). Hién nay, vo1 sy phat trién clia nganh cong nghé thong tin
cho phép diéu khién hét strc linh hoat, va chi han ché boi sy dap tng clia cac co cau chip
hanh.
Tinh linh hoat ciing bi han ché bai cac hé thong con tao nén hé théng me. Cac hé thong
con bao gom:
- Piéu khién ( diéu khién dong vat liéu )
- Van tai
- Cap phoi, dinh huéng, c¢b dinh
- Bién d6i vat chat ( gia cong, rira, kiém tra )
S6 luong san pham khac nhau duogc san xuét trong xudng nay thuong bi han ché bai hé
théng con thtr 3 ( Cap phoi cho may )
Nhitng wu diém ciia cdc hé thong san xudt linh hoat:
- Kha ning thay doi nhip san xuat ma khong lam anh hudng dang ké t6i hiéu qua
ctia dong vat chét
- €6 thé ty dong san xuat nhiéu loai san pham ma khong can phai thay d6i cong cu
san xuat, do vay giam dugc chi phi dau tu khi mudn thay doi loai san pham.
- Nang cao duoc chat lugng san pham nho thyc hién nhitng thay doi can thiét trong
thiét ké san pham
- Giam gia thanh nghién ctru 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 xuat
- Gidm chi phi nhan cong
- C6 thé thay d6i cau hinh san xuat mot cach nhanh chong trong truong hop xay ra
su ¢b tai mot sb vi tri nao do
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DAC PIEM CUA HE THONG SAN XUAT LINH HOAT

Cac hé thé)ng san xudt linh hoat duogc dic trung boi:

Thich nghi nhanh chéng véi tinh da dang ctia san xut voi san luong trung binh

Piéu khién tirc thi ( trong thoi gian thuc ) cho phép t6i wu hoa thoi gian chay may

St dung nguoi may o trinh d6 cao dé cap phoi cho may

Nhitng dic tinh trén ciing ¢ trong cac hé thdng con. Hé thdng diéu khién phai c6 kha
nang chon lira xir 1y cai gi va trinh ti cong nghé nao khi gia cong loat san phim

PHAN LOAI CAC HE THONG SAN XUAT LINH HOAT

Co thé phan loai cac hé théng san xudt linh hoat nhu sau:

-Té bao san xuét linh hoat: chi gdm mot hodc hai may diéu khién chwong trinh sb ¢6
Robot phyc vy, dung gia cong mot loai chi tiét voi trinh tir c6 thé khac nhau.

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

-Cac xudng san xuét linh hoat: La mot to chtc san xuat phtre tap bao gdm cac té bao linh
hoat va cac day chuyén linh hoat duoc nbi mang va lién két v6i nhau boi hé thong van tai
va cip phoi bang nguoi may. Xuong san xuét linh hoat thyc hién toan bo nhimg nguyén
cong can thiét dé ché tao mot loai san pham ( cac chi tiét ciia mot ho, cac hé théng con va
nhirng thir cung loai,... )

CAC PHUONG TIEN TU BPONG HOA SAN XUAT LINH HOAT

1/ D6 ga vé tinh

Trén cac may gia cong trong san xudt linh hoat thuong c6 trang bi d6 ga vé tinh ( ban ga
van ndng ) trén do ga dat chi tlet gia cong. Trén cac do ga nay co bb tri nhitng phan tr ga
dat dung dé do va kep chi tiét chuyén dung hay tiéu chuan, dic diém cua chung 13 thao
lap rat nhanh, thoi gian thay chi tiét khi g4 dat rat ngan.

2/ Robots

Dinh nghia theo ISO & AFROR

La mot thiét bi lap trinh duoc c¢6 nhiéu bac tu do dung dé di chuyén vat liéu, chi tiét,
dung cu va cac vat chuyén biét khac theo nhitng quy dao khac nhau va c6 thé 1ap trinh dé
thyc hién nhiing cong viéc khac nhau. Robots c6 céac c4u hinh co ban nhu sau:

toa dd tru, toa do vuong goc, toa do cau, khop tay.

Céc dang Robot: Phan loai theo JIRA

-Tay may: thiét bi dwgc diéu khién truc tiép boi ngudi van hanh

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

-Robot day hoc: 1ap trinh bang cach day hoc bdi nguoi van hanh

-Robot diéu khién sd: hoat dong theo trinh tu va diéu kién lam viéc theo chuong trinh sb
-Robot thong minh: c6 thé tw minh thyc hién nhiéu chirc ning nhd kha ning hanh dong
va Cac giac quan

Pic diém cua Robot:

La mot cau trac co khi ¢6 kha nang di chuyén vat thé trong khong gian va dinh hudng tai
vi tri ga dat, toc d6 va gia téc ciia Robot bi han ché béi luc quan tinh cia cac co cdu

Do chinh xac ciia Robot 14 khoang cach ngan nhat giita hai diém ma né di chuyén téi khi
1ap lai viéc mang dung cu v6i cung mét 1énh

Hai dic diém trén phu thude vao chét lugng cua cac co cAu chép hanh va sy hoan thién
clia cac co cdu diéu khién
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Lap trinh diéu khién Robot
C6 thé 1ap trinh bang cach:

- Manual: bat tit cong tic — dung cho Robot don gian

- Day hoc cho Robot: trong truong hop ndy cac chuyén dong duge thuc hién bang
cach diéu khién bang tay thong qua bang nat nhan hay bo celsin cho Robot di
chuyén tir diém nay téi diém kia sau d6 dugc t6i uu hoa.

- Day hoc bang cach dit miii: ngudi van hanh cam tay Robot cho di chuyén va né s&
copy toan bd cac chuyén dong vao trong bo nhd. Nhu vay viée 1ap trinh c6 thé
hoan toan dugc tin hoc hoa. Logic diéu khién cho phép tinh toan cac chuyén dong,
t6i vu hoa cac quy dao tir cac thong sé don gian nhu toa do cua cac diém can dat
t6i va téc d6 mong mudn.

- Lap trinh ngoai may: Gidng nhu 14p trinh NC bang ngdn ngit 14p 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 la QT st dung néng luong (dién, hda, co, sinh ) két hop véi CSVC( may
moc, TB, nha xudng) tac dong 1én nguyen li¢u dé nang cao CLSP.

—> >

Nguyén lieu—*| Qua trinh San L »Phé& pham
' xuat
Co s@——» — Phé liéu
vat chat

QUA TRINH CONG NGHE

Bao gdm cic giai doan va cac phuong thuc tac dong 1én QTSX trong cac giai doan d6 dé
hinh thanh nén SP.

QTCN chinh 1a cach thirc san xuét.

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

Céc qua trinh diéu khién gdom c6: qua trinh tuan tu va qua trinh ngau nhién.
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7.2 QUA TRINH TUAN TU:
7.2.1 QUA TRINH TUAN TW NOI TIEP:
Qua trinh tuan ty ndi tiép d6 la qua trinh nhiéu giai doan xay ra lién tiép nhau,

khong dé 18n nhau va két hop véi cac phuong thirc tac dong ta c6 mot qua trinh cong
nghé hoan chinh. (Hinh 8.1a)

Start 1 X1 n-1 Xn-1 n ’:n

2X2 3 X3 ...
———9

Hinh 8.1a
Thuat toan giai quyét bai toan diéu khién qua trinh tuan ty ndi tiép. Hinh 8.1b:

Start Y2 Y1l
n_l_o - + 4 >
\
Y1
| |
Y1 X1 Y3 Y2
| | —s . + ( >
\
Y2
| |
Y2 X2 Y4 Y3
| | —s ! ( >
\
Y3
| |
Yn-1 Xn-1 Xn p Yn
II_J | D o - - D [~]
C )
Yn
| |
Hinh 8.1b

Thi du thwe hién mét chu trinh Iam viéc cla may giat nhw sau:

Vaét+ Xad 1

A 4

A 4

Bém 1 i

Giaét 1 i Xad 1 i

y1 X y2 2 y3 B ya + 14

g
f q
]

Giat+ Sady i Vaét + Xad 2 |« i Xab2 |} Giaét?2

T9
v T8 ‘8 7 LI
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X: Cam bién phat hién myc nuée diy. T1—T9 thoi gian delay cho mdi khau lam viéc. Ta
phan chia cac giai doan lam viéc Y1—Y9. Chuong trinh duoc viét nhu sau:

Start Y2 Y1 T7 Y9 Y8
— + ( I | +H ( >
\ \
1 i ™
Y1 X Y3 Y2 T8 T9 Y9
| | — + ( > | | + < >
Y2 T2 Y9 T9
| | < > | | < >
N oo e
Y3 T3 ;Sl \ >
| —( > I | o
T3 Y5 Y4 V2 Giaé
| | + ( > | < >
Y4 T4 ye
a ( > y9
T4 Y6 p Y5 I al
| | +H ( > ?,3; ;
Y5 \ >
| | ﬁl
Y5 X Y7 p Y6> y7
I | — + I |
\
i " g
—< > y4 vae
T6 Y8 Y7 Il ()
| | + ( > V8
Y7 T7 | ; S
| | _< > ?’l < >
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7.2.2 QUA TRINH TUAN TU SONG SONG:

Qua trinh tuan tu song song d6 la qua trinh nhidu giai doan xay ra dong thoi cung

nhau bat dau va cho doi nhau két thuc. Két hgp véi cac phuong thirc tac dong ta co6 mot
qua trinh cong nghé hoan chinh.

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

\4

\4

» »
» »

Xbk

»
»

Thuat toan giai qu,Xb1 B2 Xb2 Xk-2 ,Bk'l Xbk-1 1 song song
Yi

Yi-1 Xi-1 Yal
| ] + ) [ >
\
Yi Yb1l
N O R B S
Yi Xi Ya2 Yal
| — + 4
\
Yal
|
Yaj-1 = Xaj-1 Yi+1 Yaj
ol et < >
Yaj T
|
Yi Xi Ybh2 Ybl
| — + 4
\
Yb1l
|
Ybk-1 Xbk-1 Yi+1 Ybk
o et < >
Ybk T
|
Ybk Xbk  Yaj Xaj Yi+2  Yi+l
| — | — ‘ H
Yi+l ‘
|
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Thi du thyc hién chuong trinh sau:

+B-
Start A+ A-—
C+C-
Phan chia giai doan
Y2 Y3
vi |IB+/B—| v
Start A+ —
Y 4 Y5
C+/C-
Chuong trinh thyc hién yéu cau trén:
Start Y2 Y1l
N i (
\
Y1l Y4
| | i
Y1 A2 Y3 Y2
| | s i (
\
Y2 Y1 p A
L | |
. C )
Y2 B2 Y6 Y3 |
I
() Y3
Y3 | |
3 Y2 B
N < >
Y1l A2 Y5 Y4
L e
C )
Y4
| |
Y4 Cc2 Y6 Y5
| | s i (
\
Y5
N
Y3 Bl Y5 Ci1 Al Y6
L, ,< >
Y6 [
I
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7.2.3 QUA TRINH TUAN TU CO CHON LUFA:
Qué trinh tuan tu 6 cho lya la qua trinh co ré nhanh gom nhiéu giai doan xay ra
khong dong thoi nhau , két hop véi phuong thuc tac dong ta cé 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 toan cho qua trinh tuan tu c6 chon lya

Yi-1 Xi-1 Yal Yb1l Yi
|| —t —t [
N
Yi
||
Yi Xij Xp Yaz2 Yal
|| — — 4 >
N
Yal
||
Yaj-1 . Xaj-1 Yi+l Yaj
|| —s + 4 >
N
Yaj
||
Yi Xi Xp Yb2 Yb1l
|| || ) + 4 >
N
Yb1l
||
Ybk-1 Xbk-1 Yi+l Yk
|| —s + 4 >
N
Ybk
||
Ybk Xb Yi+2 Yi+l
e 7,,ﬁ,7ﬂ,< >
Yaj Xaj
N N
Yi+1
R I
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Thi du vé thuc hién qua trinh tudn ty ¢6 chon lya:
Vidu 1:

{B+B—}_
=0 _
Start A+ —> C+C

A_
B+| (B |
o7 c+fle -

Phan chia giai doan:

Y2 Y3
B+/B—
%0 " c4c-
Start A+/— Y4 Y5 A-
Yi B+|/|B- Y8
%1 eyl -

Y7

. ‘A A \ o ~, . AY6
Sinh vién tu viét chuong trinh theo gidi thuat trén

Vidu 2:
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Xe ¢6 thé qua trai hodc qua phai (QT,QP)

ST QP Gia su ‘pan dau xe & vi tri nhu’ hinh

— Khi nhan Start xe s€ QT , n€u gdp vat can trude khi
gip X2 thi xe dimg ludn, néu gip vat can sau khi

_I: gip X2 thi xe dung lai 3s r6i QP dé dung lai ¢ X2,

— — néu khong gip vat can thi xe s& gip X1 10s roi

QP QT QP, néu gip vat can trude khi gip X2 thi xe ding

lai 4s roi QT dé dung lai ¢ X1, néu gap vat can sau

khi gap X2 thi xe ding 3s roi qua trai dé ding lai ¢

X2, néu khong gip vat can xe s& dimg luon & X3

[

X X3
el
X X1 T2(10S) —>
X T4(3S) X2
xszTZ—)TDZ T QP2 Spa 2 QT4T
StartQT1_> x_ T3S) )N
—>D3 T Q137
X T1(3S) X2
—>D1 T QP17

X
-

QT =QT1+QT2+QT3+QT4
QP =QP1+QP2+QP3
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7.2.4 QUA TRINH TUAN T CO LAP VONG:
Qua trinh tuan tu co lap vong la qua trinh thuc hién lap lai mot chu trinh khi mot diéu
kién nao do thoa man. Qua trinh lap vong ket thac khi diéu kién do hét thoa man vong
lap.
Xi-1 Yi  Xi Al Xal A2 Xa2 Xj-2 Aj-1 Xaj-1 Aj Xaj Yi+1l Xi+1
o—> o—> o— ® o— o— >

Xg=1
Xq=0

P
<«

Luu dd thuat giai cho qua trinh tuan tw c6 1ap vong nhu hinh:

Yi-1 Xi-1 Yal Yi

e 7,,ﬂ,77,,< >
Yi
| |
Yi Xi Ya2 Yal
| — t (
\
Yaj Xaj  Xq
|| — 1
Yal
L
Yal Xal Ya3 Ya2
| | = (
Ya2
||
Yaj-1 . Xaj-1 Yal Yi+l  Yaj
I — o T i 4
Yaj
- 7J Lf
Yaj Xaj Xq Yi+2 Yi+l
L — | | t 4
\
Yi+l
||
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Thi du cho qu4 trinh tuan tu ¢ lap vong:

Thi dy 1: Thyc hién qua trinh sau:

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

1 o F y2 1 y2 y3
StartA+TA-  StartA+TA-T
\\\\Ston B S \\\\Stoo // |

Thi du 2: Thyc hién qua trinh sau:

yl y2 y3
Start A+ TB+B-T A-
s

N
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Bai tap:
Bai 1:

MA,MAo

MT

Mo

Cho hé thé)ng can dinh
lugng nhu hinh bén.
ABVAVB)V la céc
van dién tur.
MA,MAQ0,MB,MBo,Mo
la cac murc can khi du
hozc hét khéi lugng.

MT la may tron, phai
tron thém it nhat mot
thoi gian T sau Khi
nguyén liéu xa xudng hét
han tron.

.an V chi dugc mod ra
khi nguyén li¢u da dugc
tron xong va cd thung
bén dudi.

Hay thiét 1ap gian d6 qua
trinh cho hé thong.
3+2.5+2+2

Start < \B IYFB D2)

VA T D3

MBO

VB T D4

>D5T MO

SN
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Bai 2:
Cho bang chuyén hinh sau: Khi ynhéan Start Bang chuyén thung M1 chay, khi thung toi
X1 tac dong M1 dimg lai, M2 chay, tao roi xudng, cam bién X2 tac dong vao bo dém C

khi du sé qua C tac dong, M2 dumng lai, M1 chay tiép.

Start |v|1T M 2 TM

X2->C

Stop

=@ (ol |

GVC TS. Hoang Minh Tri
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Bai 3:

Cho hé théng phan
loai bi den va tring
nhu hinh. Hay veé
gian d6 qué trinh va
viét chuong trinh
diéu khién cho hé
thong trén

a2 al

CB phat hien vat X1, mau X

b2 bl c2 cl

P
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xc, | A+ A-
—> C,
X1 T c. T X1
Start D1T D2 T+ QC. B+B-D37
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Bai tap 4:

Cho hé théng nhu hinh, khi nhan start V1 mo ra, nguyén li€u 1 dugc chiét vao bon tron,
dén khi HSW1 tac dong thi V1 dong lai, V2 mo ra nguyén li€u 2 dugc dua vao bon tron
khi bdn tron déy HSW2 tac dong, may tron MT tron thém ti thiéu thoi gian T, M s€ kéo
bang chuyén thung, néu ¢ dudi c6 thung thi X tac dong, Vo mo ra cho dén khi XX tac
dong, qua trinh chiét nay duoc 1ap lai cho tdi khi LSW tac dong, mé nguyén lidu méi s&
duogc tron lai néu khong nhan stop.

V1 V2

FFEZZ:

———i]| MT -

—— HSW2

HSW1
_—

S Lsw
Vo
X [ xd
0
( )

Stop

HSWL  HSW2 T} Lsw

vitTv2 T Dit| |
Start s Vo
X LSW XX

rang

LMlTE)ZDB J —>T|\/|2T|v|3



7.3 QUA TRINH TUAN TU NGAU NHIEN

7.3.1 PHUONG PHAP HUFFMAN TRONG PIEU KHIEN QUA TRINH
TUAN TU

Vi du: Xét gian do trang thai sau:

aiba azb: | aib: aiba aib1 azbs azb2 aiba aibs , )
Lap bang chuyén doi trang thai, khoanh tron céc trang thai tir n6 chuyén dén cac
trang thai khac.

TT aib: | azbi | azbz | aib: A+ A- B+ B-

1@2 1 | o | o | X
23@ o | 1 | o | X

6 @7 X | o | 1 | o0
7 @801X0

. .. ] .8 | 1 : : @ o J.X 1 0 | 1 0 .
D¢ giam bot cac trang thai, ta két hgpcac trang thai ma ¢ do trén mot £ot co cung
trang thai hay trang thai X (Don’t care)

y1y2 TT aib: azbi azb> aibz

10 1,7,8 @ 2 m @

GVC T5. Hoarid Minf 3y @) 7 “
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Lap bang chuyén doi trang thai. Dya trén nguyén 1y hoat dong ctia RS-FF ta xay

dung bang trang thai. (y1 cho R1S1, y2 cho R2S»)

Nhic lai nguyén 1y hoat dong RS-FF:

R[S [OQOn+1 Qn |Qn+1| Rn | Sn
0 0 Qn 0 0 X110
0 1 0 0 1 0 |1
1 0 1 1 0 110
1 1 0* 1 1 0| X

S R /Qn+l
|1 +
\
Qn+1
I
S R\ /Qn+1
|1 | 1
\
Qn+1
I

Vi du: Hang y1y>=10 c6 aib: ¢ trang thai 1 bén do d6 RiS: 1a 0X, twong tu cho
azby tir trang thai 2 khong bén sé chuyén sang trang thai 2 bén tuong tung y1 chuyén tir
1—1 do d6 R1S1 1a 0X; Hang yi1y2=11 ta c6 aib: ¢ trang thai 3 bén do d6 RiS: 1a 0X,
tuong tu cho aib, tir trang thai 4 khong bén s& chuyén sang trang thai 4 bén tuong tng y1
chuyén tir 1=0 do d6 R1S1 13 10; (Luu y Tir 7-7A-7).

R Yiy2 aiby azb azb; aib2 aib: axb1 azb> aib> 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 R1S:1 va R»S; ta dugc: Start y2 yl
R1=y.aib, o e H ( >
a2 b2
Sl=asb, | —— — ) alo
Ro=y1a:0> ?/ll b
1S,=azb —
S a2 bl yl y2
Chuong trinh nhu hinh bén. i — + < >
)|/2| i a2°
b2
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R Y1iy2 aib; | azbs: azbz aib> | aib: azb1 azb, | aib: S
00 X 0 X X 0 1 0 0
10 0 0 1 0 X X 0 X
R1 11 0 0 0 0 X X X X 51
01
00 X X X X 0 0 0 0
10 X X X 0 0 0 0 1
iz 11 0 0 1 0 X X X X 52
01
00 1 X 0 0 0 X 1 X
1 X X 1 X X
A+ 0 0 0 0 A-
11 1 X X 0 0 0 X X
01
00 0 0 X 0 X X 0 1
B+ 10 1 0 X X 0 X 0 X B-
11 0 1 X 0 X 0 0 1
01
Start y2 p
RULL 20in ta RBAIC: 1 ¥
uut goin ta fiddic ( y1>
Ri=y2\azb2 n a2 bl Y.
Si1=azb; yi
R,=azb, | | o bzp
S»>=y1a1bz yl al b2
I—J I__o_o_o_o o a20 / 2 >
A+=y1\b1+y2b1 \ y
y2
A-=y;\az || ° bzp
B+=yzar+y1y2\a1 yl bl
+ . — ( A +>
B-=aib; N
y2
| |
y2 a2 p
+ F— _
A )
y2 a2
L (o)
yl y2 al
| | | | F—
al b2
4 ) o ) ) /B_ >
Rut gon R1S:1 v R2S» ta dugc N
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R1=y.aib2
Sl=azh,
Ro=y1a2b2
2S;,=azby

Chuong trinh nhu hinh sau.

Start y2 yl
2 b2 A
a i al
?’ll b2,
a2 bl yl y2
®—2D0 o v o H / >
5 \
)Ill . a2°
b2°

7.3.2 PIEU KHIEN QUA TRINH CONG NGHE CO NGO VAO NGAU NHIEN:

Qua trinh cong nghé c6 ngd vao ngiu nhién 1a qua trinh ma c6 dau vao thay doi
ngau nhién bat ky thoi diém nao nén khong thé chia thanh cac giai doan duogc.

2

GVC TS. Hoang Minh Tri Trang 77



Pé KS QTNN ngudi ta khao sat hé thong thong qua cac trang thai. Trang thai la mot t6
hop cua cac ngo6 vao voi cac ngo ra cua hé théng vao mot thoi diém nao d6. Hai trang
thai c6 ngd vao gidng hét nhau, ngo ra giéng hét nhau van c6 thé 1 hai trang thai khac
nhau vi tinh huéng dan dén ching 14 khac nhau hodc don gian 1a vi ching & nhitng thoi
diém khéc nhau. Hé thong s& duoc dién ta bang gian d6 trang thai 13 tip cac trang thai va
cac cung c6 hudng lién két cac trang thai d6 v6i nhau.

Thi du khio sat hé thong bao dong:

Soicoa: X1 ——— HEA THOANG — Z1: Cooi

BAUO NOANG

Xauc nhain soi cod : X2 ____| | Z2:Negn

1. Khi ¢6 sy c6 xay ra: Coi kéu, dén sang.

2. Neéu c6 xac nhan sy co: Coi s€ hét kéu nhung dén van sang néu su ¢ con va den
tat khi hét su co.

3. Néu khong nhan xac nhéan su co thi Coi van kéu , dén van sang cho du su co da
hét.

Trang thai
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6
5
z1=y, N i
2 = Yo +Y;
TT\X!IX2 00 Z1 Z2
1 1 2 5 0 0
2 6 2 1 1
3 4 5 0 1
4 1 4 0 1
5 1 5 0 0
6 6 2 5 1 1
1,5 1 2 5 vyl 1
2,6 6 2 5 y2 2,6
3,4 1 4 5 y3 3,4,5
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Z1=y,
L2=Y,+ Y,

S1=XX,¥, + XX,

R1 = X, X,¥Y, + X; X,

S2= X1X_2y1

R2 = XX, + XX,

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 *
| "
g
; Q
Y\X (}0 v 11 01 00 10 11 01 00 10 11 01
00 0 * 0 0 0 * * 0 2 3
10 1 1 * * 1 1 1 * 3 5
11
01 0 0 0 0 * 1 1 * 1 5
00 * 0 * * 0 1 0 0
10 0 0 1 1 * * 0 0
11
01 * * * * 0 0 0 0
00 * * 0 * 0 0 1 0
10 * * * * 0 0 0 0

GVC TS. Hoang Minh Tri
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11

01

Thi du khio sat h¢ thong bao dong khi phat hi¢n 2 vat ngi lien tiép:

Xl%ﬁ_l_

h2
o

h1l

»

1

h>h1
h1>d>d1
d>h2
Khoang cach
xuat hién >
di

J

A 4
A

A

TT\X1X2 0 10
1 2 5 0
2 2 0
3 4 0
4 1 a 0
5 6 5 0

GVC TS. Hoang Minh Tri
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6 B 2 7 0

7 8 7 1

8 B 2 7 1

1 2 5 Y1
2,3,4 1 2 3 a Y2
5 6 5 Y3

6 B 2 7 Y4
7,8 B 2 Y5

F=y.

Sl= X1 X, Y3Y4Ys5
R1= X1X_2 + X_1X2 Y3

S2=x,X,

R2 = X_1X_2y1

S3= XY,
R3=x,%,Y,
S4=x%%,Y,

R4 = X, X, + XX, Yx
S5 =x,%,Y,

R5 = X, X,

Thi du khao sat hé thong bao vé may khi ¢é su co:
Khi nhan R néu klhong c6 16i F va khong ¢ su ¢ x thi M sé& chay

Néu su ¢ xay ra M tat va F=1, nut R mat tac dung. F chi tr& vé bang khong khi su c6 da
hét va nhan S 2 lan ( trong lic nhan khong dugc c6 su co).

© & 6
~
® 9 é@_’ @
05

5
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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 7 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

GVC TS. Hoang Minh Tri
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F=Y,+Y;+Y,
Sl= 78—727374 + XSy,
R1= xS + xS = X
S2 = xS

R2 = xS + XSy,

S3 = XS + X9y,

R3= xSy, + xS
S4 = xSy,

R4 = xS + xSy,

Thi du khéo sat hé thong khéa nhij phan:

@%

4 5 6 7

GVC TS. Hoang Minh Tri
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Thi du khio sat hé thong phan loai vit ngin, dai, trung binh

A 4

h>h1 Néu d<d1 S
2d>d1 Néu di<d<d2 M
d>d2-d1 Néu d2<d G
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Thi du khao sat hé thong ba an phié B2

\'%
( )Bl

Gia st ban dau bon can dudi X1
Khi muc nudc cao hon X2 thi 1 bom
s€¢ chay, Khi myc nudc rat dudi X1
thi bom d6 s& tit, khi muc nudc mot
X3 lan nita cao hon X2 thi bom kia s&
chay, néu muc nude cao hon X3 thi
X1X2X3 ca 2 bom chay, néu cao hon X4 thi
B1B2 van V dong lai, néu dudi X4 thi V lai
mé ra. Néu myuc nudce rat dudi X2 thi
X2 bom nao chay trudc sé tit trudc.

v

X4




Tt\X1X2X3 | 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 7 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
Tt\x1x2x3 000 100 110 111

1,2 1 2 3 Y1
3,10 11 10 3 4 Y2
4,5 6 5 4 Y3
6,7 1 6 7 8 Y4
8,9 10 9 8 Y5
11,12 11 12 7 Y6

GVC TS. Hoang Minh Tri
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S1=X X, XY, Yo + X X0 Xs Yo Y3 Ya Vs Yo = X1 Yo Yo + %X Yo Yo Va Y5 Ve

R1=XX,X3Y, =X, XY,

R2 = X X X35 + X X, X3 Y3 = X Vg + X33

S3= XX XYy V5 = X3, Vs
R3=X%X,X3Y, =% X, Y,

S4 =X, X X5+ XX X5 Y5 = X Xy Y5+ X Xs g
RA =X, X X Ys + X0 X Xs Y5 = X, Yy + XsYs
S5= XX, XYy = X3Y,

RS = X1X_2X_SY2 = X1X_2Y2

$6=X X, XY, = XY,

R6 = XX, XY, = X, XY,

Bl=y,+y;+Y;

B2=Y3+Y,+Ys

Bang trang thai hé thong phéan loai xe ngan, dai, trung binh khi khoang cach xut hién 2 xe 16n
hon d2-d1 va d>2d1 nhu sau:

TT\x1x2x3 | 000 | 100 | 110|010 | 011|111 (101|001 | S| M |G
1 1] 2 olo]o
2 2 | 3 olo]o
3 3| 4 7 olo]o
4 9 4|5 olo]o
5 5 6 |0[1]0
6 1 10| 6 (0[0]0
7 8 | 7 olo|1
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0

0

0
0
0

13 /1 0/0 |0

13 /1|00

14

10

11

11

0|

15

12

19

19

18
18

17

17

17

(2]

16

10
11

12
13
14
15
16
17
18
19
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