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TOM TAT

Tén dé tai: Ung dung cin bing chuyén trong san xuit dong xe Mazda CX-5 va mo phong diy
chuyén bang phin mém ARENA

Sinh vién thyc hién: Nguyén Uyén Nhi MSSV: 103200261
Vd Thi Thu Diém MSSV: 103200229
Lop: 20HTCN

Pé tai “Ung dung can bang chuyén trong san xuat dong xe Mazda CX-5 va mo phong day
chuyén bang phan mém ARENA” tip trung nghién ctru, phan tich va toi wu hoa day chuyén
lap rap xe Mazda CX-5 nham nang cao hiéu suét san xuat va giam thiéu lang phi.

Bang cach ap dung phuong phap can bang chuyén va st dung phan mém ARENA dé mo
phong quy trinh san xuit, nhom da nghién ctru va Xay dyng mé hinh mé phong thuc té, danh
gia hiéu qua cia day chuyén trude va sau cai tién.

Két qua cho thay viéc 4p dung k¥ thuat can bang chuyén gitip toi wu héa phan bd cong viéc
gifta cac tram 1am viéc, rat ngan thoi gian chu ky, nang cao hiéu suit van hanh va gop phan
tang nang suat toan hé thong.

Pé tai khong chi mang lai gia tri thuc tién trong san xuit 6 t6 ma con mé ra hudng tiép can
chuyén nghiép trong tng dung céng nghé mé phong vao quan 1y va cai tién quy trinh cong
nghiép.



LOI NOI PAU

Nganh cong nghiép 6 t6 dang phat trién manh m&, dit ra yéu cau ngay cang cao vé hiéu sut
san xuat, toi uu hoa chi phi va dam bao chat luong san pham. Trong d6, can bang chuyén lap
rap dong vai trd quan trong trong viéc nang cao ning suat, giam thiéu lang phi va tbi uvu hoa
nguén lgc. Tuy nhién, trong thyc té, nhiéu day chuyén san xuét van chua dat dugc muc do
can bang tdi uu, gy anh huéng dén hiéu qua van hanh. Mazda CX-5 1a mot trong nhitng dong
xe chién luge cia Mazda, duoc ip rap tai nhiéu nha may trén thé gi6i, bao gdm ca Viét Nam.
Pé dam bao hiéu qua san xuat, viéc t6i wu hoéa day chuyén lip rap thong qua phwong phap
can bang chuyén 14 rat can thiét. Pong thoi, viéc ing dung mo phong bang phan mém Arena
gitip danh gia tac dong ciia cac phuwong an can bang chuyén, hd tro ra quyét dinh ti uu trong
qua trinh san xuét. Xuét phat tur thuc té nay, ching em lua chon dé tai "Ung dung can bé“tng
chuyén trong san xuat dong xe Mazda CX-5 va mo phong ddy chuyén bang phan mém Arena"
nham nghién ciru, phan tich va dé xuat cac giai phap gitip nang cao hiéu qua day chuyén san
Xuét.
Trong qué trinh thuc hién dé tai, chling em Xin chan thanh cam on dén Thay, C6 Bo mon K§
thuat Hé théng Cong nghiép da tao diéu kién thuan loi dé chldng em ¢6 co hoi nghién ctru va
hoan thanh d6 an t&t nghiép nay. Nhdm chling em xin giri 10i cam on chan thanh dén thay/co
hudng dan, nguoi da tan tinh chi bao, hd trg ching em trong sudt qua trinh nghién ctru, gitp
nhom tiép can kién thic chuyén sau va ap dung vao thyc tién mot cach hiéu qua. Cudi cing,
to1 xin cam on cac anh chi tai nha may san xuét da cung cép thong tin, s6 liéu thuc té, tao diéu
kién dé nhom co thé thuc hién dé tai mot cach sat thuc va hiéu qua hon.
Mic du d3 cb gang hoan thién, nhung do kién thtrc va kinh nghiém con han ché, db 4n khong
tranh khoi nhiing thiéu sot. Chling em rat mong nhan duoc su gop ¥ ciia quy thay/co va cac
ban dé co thé cai thién va nang cao hon nita. Hy vong dé tai nay s& gop phan cung cap thong
tin hitu ich cho linh vuc can bang chuyén trong san xuét 6 t0, dong thoi mé ra nhimg hudng
nghién ctru méi cho céc tmg dung t4i vu hoa trong cong nghiép.

Da Ning, ngay 31 thang 05 nim 2025

Nhom sinh vién thuc hién

Nguyén Uyén Nhi
V3 Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

CHUONG 1: TONG QUAN VE PE TAI

1.1. Ly do hinh thanh dé tai
Trong bdi canh nén cong nghiép 6 to phat trién manh mé, cac doanh nghiép san xuét
khong chi hudng dén viée gia ting san lwong ma con phai téi wu hoa quy trinh dé nang
cao hiéu suét, giam thiéu lang phi va ddm bao chat lwong san pham. Mot trong nhiing
thach thirc quan trong trong qué trinh san xuét 6 t6 1a can bang chuyén lap rap — mot
phuong phap gitip phan bo cong viéc hop 1y gitta cac tram lam viée, dam bao sy dong
déu trong qua trinh van hanh, tranh tinh trang qué tai hodc nhan rdi tai timg cong doan.

Mazda CX-5 1a mot trong nhitng dong xe chién luoc cia Mazda, duoc lap rap tai nhiéu
nha may trén thé gidi, trong d6 c6 Viét Nam. Tuy nhién, nhu nhiéu ddy chuyén san xuat
6 to khac, qua trinh 1ap rap Mazda CX-5 cling gip phai vin d& mat can bang chuyén,
gy anh huéng dén hiéu suat san xuat. Diéu nay lam ting thoi gian chd doi, phat sinh
chi phi lao dong va giam niang suat tong thé.

Dé giai quyét bai toan ndy, phuong phap can bang chuyén duoc ap dung nhim ti wu
hoa quy trinh san xuét, giip nang cao hiéu suat va giam thiéu ling phi. Tuy nhién, viéc
danh gia va lwa chon phuong an cén bang chuyén t6i vu khong chi dya trén 1y thuyét
ma con can c6 cong cu hd trg kiém chung tinh kha thi. Trong d6, phan mém Arena 1a
mot cong cu md phong manh mé gitip phén tich, danh gia va toi wu hoa day chuyén san
xuét thong qua viéc mé phong hoat dong thyc té, tir d6 gitip doanh nghiép dwa ra quyét
dinh chinh xac va hiéu qua hon.

Xuat phat tir thyc té nay, dé tai "Ung dung cén bang chuyén trong san xuat dong xe
Mazda CX-5 va mo phong diy chuyén bing phin mém Arena" duoc thuc hién nham
nghién ctru, phan tich va dé xuat cac giai phap t6i uu, gop phan nang cao hiéu qua san
xuét va giam thiéu lang phi trong qua trinh 1ap rap xe Mazda CX-5.

1.2. Muc tiéu cia dé tai
Muc tiéu chinh ciia dé tai 1a nghién ctru va tmg dung phuong phap can bang chuyén két
hop v6i md phong bang phan mém Arena dé t6i wu hoa day chuyén san xuat xe Mazda
CX-5. Cuy thé, dé tai huéng dén cac muc tiéu sau:

e Phan tich hién trang day chuyén lip rap xe Mazda Cx-5, nhan dién cac van dé
mat cin bang trong qua trinh san xuét.

e D¢ xuit phuong an cin bang chuyén toi vu nham muc dich nng cao hiéu suat,
giam thoi gian cho doi va t6i wu hoa nguén lyc lao dong.

GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyéen Thi Suong V0 Thi Thu Diem
KS. BPinh Tran Huyén Trang



bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

e Xay dyng mé hinh mé phong day chuyén bang phan mém Arena dé danh gia
tac dong cua cac phuwong phap cin bang chuyén, tir d6 hd tro ra quyét dinh tbi
uu.

e So sanh hiéu qua giita cic phuong an can bang chuyén, rut ra két luin va dé
Xuat cac giai phap thuc tién c6 thé 4p dung vao qua trinh san xuat thuc té.

Thong qua nghién ciru nay, dé tai ky vong s& cung cap mot phuwong phap tiép can c6 hé thong
gitip nang cao hiéu sudt diy chuyén lip rap, déng thoi 1a tai liéu tham khao hitu ich cho céc
nghién ctru va tmg dung thuc té trong nganh cong nghiép 6 6.

1.3. Pham vi va phwong phap thuc hién deé tai
Pé dam bao tinh kha thi va g dung thuc tién cua dé tai, pham vi nghién ctru dugc
g161 han nhu sau:
e Dbi tuong nghién ctru: Day chuyén lip rap dong xe Mazda CX-5.
e Pham vi nghién ctru:
+ Nghién ciru va phan tich cac cong doan trong day chuyén lap rap, xac dinh
cac yéu té anh huong dén sy mat can bang chuyén.
+ Xay dung mo hinh mé phong bang phan mém Arena dé kiém ching hiéu qua
céc phuong an t6i wu.
e Phuong phap nghién ctru:
+ Thu thap sé liéu thuc té tir day chuyén san xuat Mazda CX-5.
+ Ap dung 1y thuyét can bang chuyén dé phén tich va dé xuat phuong an tdi
uu.
+ Xay dyng va chay mo phong trén phan mém Arena dé danh gia hiéu qua cua
phuong an dé xuét.

Két qua cua nghién ciru s& giup dé& xudt cac giai phap t6i vu nhim nang cao hiéu suit day
chuyén lap rap Mazda CX-5, dong thoi c6 thé 4p dung vao cac ddy chuyén san xuét khac
trong nganh cong nghiép 6 to.

1.4. Y nghia thuc tién cia dé tai
- Doi véi sinh vién:

e Théng qua qua trinh nghién ctru va thwc hién dé cwong, sinh vién cd co hdi ap
dung ly thuyét da dwoc hoc va thuec té tai cong ty.

e Day ciing chinh 14 co hoi giup ban than nang cao kha ning thu thap dit liéu, tong
hop phan tich dit liéu, ciing nhu kha ning sir dung céc kién thirc da hoc vao viéc
giai quyét cic van dé trong nha may.

e Tdng hop lai céc kién thirc d hoc dé 1am hanh trang vao méi truong lam viée thuc
te.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

< Poi véi cong ty:
Tim hiéu 13 thyc trang cta nha may, chi ra nhimg bat cap clia nha may con ton dong,
gitip cac nha quan 1y c6 cai nhin tong quan vé nhiing goc nhin vé tinh hinh hoat dong
hién tai ctia cong ty dé c6 giai phap phu hop.
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CHUONG 2: COSO LY THUYET

2.1 Co sé ly thuyét vé can bang day chuyén san xuit
2.1.1 Giéi thigu
- Can bang day chuyén 13 qua trinh quyét dinh b tri, thiét ké bao nhiéu cong nhan
dam nhan tai cac tram lam vi¢c, cong doan nao thuc hi¢n ¢ cac tram, nham dam
bao sao cho khong c6 tram lam viéc nao qua tai, un tac, trong khi tdn tai nhirng
tram lam viéc khac nhan rdi.
- Muc tiéu chinh ctia cAn bang chuyén
e Tao ra nhirng tram lam viéc c6 thoi gian hoan tat cong viéc tai tram do gﬁn
bang nhau, tranh sy un tic hay nhan rdi trong day chuyén.
e Day chuyén duoc cin bang tot 1am giam t6i da thoi gian ngung may, dong
cong viéc nhip nhang dong bo, nhd d6 nang cao nang suét lao dong.

- Mot s cong thuc ding trong can bang chuyén:
Thoi gian san xult trong ngay

Thoi gian chu ky = ——— -
S0 san pham trong ngay
T6éng thoi gian cac cong doan

SO tram toi1 thieu = —— N
: Thoti gian chu ky

Thoi gian lam viéc cua tram = Tong thoi gian thuc hién cac cong doan

tsk = 2 t]

JESK
Syt tap hop cac cong doan phai thyc hién tai tram lam viéc
tj: thoi gian thyc hién cong doan
Céc thong s danh gia day chuyén san xuét:
Hiéu qua chuyén:
LE —_ Z;cn=1 tsk

cm

= \/Z;(n=1(tsk Max — tsk)z

_ Thoi gian lam viéc trong ngay

Do thong subt:

Ning suat thuc té:

. Thoti gian tram lén nhat
m: sO tram lam viéc
c: thot gian chu ky
tgi: tong thot gian thuc hién cac cong doan tai tram k
tsk max- thol gian 16n nhat trong so cac thoi gian lam viée cua céc tram (thuong 1a thoi gian
chu ky c)
2.1.2 Giai thuit can bang day chuyén san xuét
Hién nay co nhiéu giai thuat khac nhau dé thuc hién can bﬁng chuyén san xut. Tuy
nhién, nhom chu yéu tim hiéu vé giai thuat Xép hang theo trong s6 vi tri RPW.
Giai thuat xép hang theo trong sé vi tri — Ranked Weight Method (RPW), dugc gidi
thiéu boi Helgeson va Birnie. Day 13 giai thuat di truyén nhom cac giai thuat heuristics.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
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Trong giai thuat nay, mdi cong doan (ndt) trong gian d6 thir tw vu tién s& duoc gan mot
trong s6 nhat dinh. Trong $6 vj tri (RPW) ctia mdi nut duoc tinh toan dua trén thoi gian
thuc hién va vi tri ctia nit d6 trong ddy chuyén san xuat, bat dau tir ndit can tinh trong
50.

Thu tuc cua giai thuat RPW bao gém cac budc tom tit nhu sau:

e Xay dyng gian d6 thir t wu tién

e Tinh toan trong s vi tri RPW cho mdi céng doan (nit) trén gian dd tht ty vu
tién

e Sip xép cac cong doan theo thir ty giam dan cia RPW

e Gan cong doan vao cac tram, cong doan dau tién co trong s6 RPW cao nhit.
theo sau la cac cong doan tiép theo theo thir tw RPW giam dan va khong vi pham
cac rang budc vé thoi gian chu ky, quan hé vu tién, nguén luc

e Lap lai budce 4 cho dén khi tat ca cac cong doan dugc gan cho it nhat mot tram
lam viéc.

Giai thuat RPW:

1 - Xay dyung gian do tha ty vu tién

2 - Tinh toan trong s6 vi tri RPW cho mdi cong doan (niit) trén gian do thir tu wu
tién.

3 - Sap xép cac cong doan theo thir tr giam dan ciia RPW

4 - Gan cong doan cho tram du tién:

4a — Xay dyung danh sach chuan bi gan, bao gém céc cong doan bat dau. Sap xép cac cong
doan theo thir tu trong sd RPW giam dan

Cong doan bat dau 1a cong doan c6 thé thue hién ngay ma khong cé rang budc ndo, tic 1a dé
thuc thi cong doan nay khong yéu cau phai thyc hién trude dé bat ky cong doan nao

4b — Chon cong doan kha thi c6 RPW cao nhat trong danh sach dé gan cho tram dau tién.
Cong doan kha thi 13 cong doan khong vi pham rang budc vé thir ty wu tién cta cic cong doan
va tong thoi gian lam viée tai tram khong vuot qua thoi gian chu ky (thoi gian cong doan nho
hon hodc bang thoi gian ranh réi ciia tram).

4c — Cap nhat danh sach chuan bi gan, gff)m 3 budc:

e Xoa cong doan da dugc gan cho tram lam vié€c ra khdi danh sach chuan bi gan.
e B) sung nhiing cong doan théa mén diéu kién rang budc trong gian do thir tu uu
tién.
e Sap xép lai danh sach chuan bi gan theo thtr ty RPW giam déan.
4d — Chon cong doan kha thi trong danh sach c6 RPW cao nhat, dé tiép tuc gan cho tram dau
tién.
e Lap lai buoc 4c va 4d
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e Néu khong con cong doan kha thi ndo dé gan cho tram dau tién, thi chuyén sang
budc 5

5 - Géan cong doan cho tram ké tiép:

e (Cap nhat danh sach chuén bj gan

e Chon cong doan kha thi c6 RPW cao nhat trong danh sach dé gan vao tram ké
tiép.

e Lap lai buoc 5

e Néu khong con cong doan kha thi nao dé gan cho tram ké tiép, thi chuyén sang
budc 6.

6 - Lap lai bude 5 dé gan cong doan cho céic tram thtr 3, thr 4, ..., cho dén khi tat ca cac cong

doan déu dugce bd tri cho it nhat 1 tram.

2.2 Md hinh mé phéng day chuyén san xuat
2.2.1 Giéi thigu

Arena 13 phan mém mé phong c6 trén 350.000 ngudi st dung trén thé giéi dén nay
phan mém duoc st dung nhiéu nhét cho cic du 4n moé phong. Arena gitp ban chiing
minh, du doan va do luong hiéu nang hé théng trude khi quyét dinh thyc hién hoat
d6ng kinh doanh, mang lai hiéu qua bat cir tinh hudéng nao trong mot moi truong kinh
doanh diéu kién khac nhau.

Véi phan mém mo phong Arena, ban c6 thé tao ra cic mé hinh mé phong quy trinh
san xudt, hé théng hiu can, mang ludi giao thong. Arena la mot cong cu md phong voi
kha nang trng dung khong gidi han.

2.2.2. M6 hinh mé phéng

Céc thanh phan cia mo hinh mé phong:

Thue thé (Entities):

Thuc thé di chuyén trong hé théng, thay doi trang thai, anh huéng dén va bi anh huong
boi cac thue thé khac.

Thuong dai dién cho thuc thé trong thyc té - vi du: thuc thé 1 chi tiét.

C6 thé phat sinh cac thuc thé “40, mo hinh s& “xur Iy cac sy kién nay — Hu hong may
méc thiét bi, ...

Co thé cung tdn tai nhiéu loai thuc thé trude khi xay dung mo hinh.

Thudc tinh (Attributes):

Céac dic tinh cua tat ca cac thuc thé: dinh rd tinh chit, dung trong viéc xac dinh su khac
nhau.

Tét ca cac thuc thé déu gidng nhau vé thudc tinh von co (slots) nhung c6 gia tri khac
nhau cho cac thuc thé khac nhau, vi du: - Thoi gian dén — Ngay to1 han — PO uu tién —
Mau sac.

Bién toan cuc (Variables):

Thé hién mét tinh chét cho toan mo hinh, khong dung riéng cho bét ky thuc thé nao.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
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Puoc str dung cho nhiéu truong hop nhu: Thoi gian di chuyén giita cac tram cong viée
— S6 luong céc chi tiét trong hé théng — Thoi gian mé phong (Simulation clock).

Ngudn lre (Resources):

Céc thuc thé canh tranh vé: Nhan cong — Thiét bi - Khong gian.

Thuc thé nhén (seize) ngudn luc, st dung va giai phong ngudn luc (releases).
Mot loai ngudn luc c6 thé co nhiéu ngudn lyc (units of capacity).

Ngudn luc (s6 lwong) co thé thay doi trong qua trinh mé phong.

Hang cho (Queues):

Noi ma thuc thé doi khi né khong thé “di chuyén” (c6 thé ngudn luc can chua sén
sang).

Chiéu dai va thoi gian doi trung binh trong hang thuong dugce xem xét, danh gia.
Bién dung dé xem xét cai gi dang dién ra.

Tuy thudc vao thong sd dau ra mong doi.

2.2.3. Cac buéc thuc hién mo phéng

Budc 1: Xay dung myc tiéu mo phong va ké hoach nghién ctru. Piéu quan trong trudc
tién 1a phai xac dinh rd muc ti€u nghién ctru mé phéng. Muc tiéu dé duoc thé hién
bang cac chi tiéu danh gia, bang hé thdng cau hoi can dugc tra 10

Budc 2: Thu thap s6 liéu va dinh nghia moé hinh: Thu thap nhiing thong tin va dit liéu
can thiét cta hé thong (néu t6n tai) dung dé xac dinh trinh tw van hanh va phan bd xéac
sut cac bién trong mo hinh.

Budc 3: Xac dinh gia tri ctia mo hinh.

Budc 4: Xay dung chwong trinh may tinh va kiém tra: Sir dung ARENA.

Budc 5: Thir nghiém: Thuc hién chay moé phdng md hinh da dugc xac dinh gia tri trén
dé kiém chung gia trj ciia chuong trinh trong bude ké tiép.

Budc 6: Thuc hién mo phdng.

Budc 7: Phan tich két qua mé phong, xay dung mot khoang tin cdy cho mét thong sb
trinh bay mot thiét ké hé thong cu thé
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

CHUONG 3: GIOI THIEU CONG TY

3.1 Téng quan vé cong ty
3.1.1 Giéi thiéu vé cong ty
Tén cong ty: CONG TY TNHH MTV SAN XUAT O TO THACO — MAZDA

Hinh 3.1 Hinh dnh Céng ty TNHH MTV sdn xudt ldp tdp 6 t6 THACO — MAZDA

Nha may THACO Mazda 1a mét trong nhiing duy 4n trong diém ctia Tap doan THACO, thudc
khu cong nghi¢p co khi 6 t6 Chu Lai — Truong Hai, huyén Nui Thanh, tinh Quang Nam. Véi
téng von dau tu 12.000 ty dong (tuong dwong hon 500 triéu USD) va dién tich 30 hecta, nha
méy duge xay dung theo tiéu chuan toan ciu cia Mazda Nhat Béan, ing dung cong nghé san
xuat hién dai bac nhat khu vuec.

Day chuyén san xuat dugc tu dong hda cao vdi cac robot han, son, lap rap, hé thong kiém tra
chat lugng ty dong va phan mém quan ly tién tién, ddm bao dd chinh xac, an toan va dong bo
¢ tat ca cac cong doan.

Nha mday chuyén san xuat, lip rap cac dong xe du lich thuong hiéu Mazda nhu Mazda2,
Mazda3, Mazda6, Mazda CX-5, CX-8, ... cung ung cho thi truong trong nudc va xuat khau
sang cac nudc ASEAN.

Pic biét, THACO Mazda chu trong dén hoat dong R&D, hop tac chuyén giao cong nghé truc
tiép tir Mazda Motor Corporation, qua d6 khong nging cai tién chit luong san pham va phat
trién cdc mau xe pht hop véi xu hudng tidu ding tai tig thi truong.

Song song d6, nha may con dau tu manh vao cac giai phap san xuat xanh, sir dung ning luong
tiét kiém, thu hoi khi thai va xt Iy nude thai dat chudn méi truong, khiang dinh cam két phat
trién bén viing va than thién v6i méi trudng.
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3.1.2 TAm nhin va sit ménh
% Tam nhin: Cong ty TNHH MTV san xuat 6 t6 Thaco — Mazda hudng dén muc tiéu tro
thanh don vi san xuat va lip rap 6 t6 hang dau khu vuc Pong Nam A. Vi dinh huéng
mg dung cong nghé hién dai, nang cao chit lwong san pham theo tiéu chuan toan cau,
cong ty khdng chi phuc vu thi treong ndi dia ma con moé nang luc canh tranh trén thi
truong quc té, gop phan thiic day su phat trién ctia nganh cong nghiép 6 to Viét Nam.
» St ménh: Cong ty cam két cung cip cac dong xe Mazda chét lugng cao, an toan, than

*,

D)

thién v6i méi trudng, phu hop véi nhu cau va diéu kién giao théng tai Viét Nam va
khu vye. Pong thoi, THACO — MAZDA khong ngimg d6i méi quy trinh san xuat,
nang cao niang sudt va hiéu qua quan tri, gop phan vao su phat trién bén vitng cia nén
kinh té va x4 hoi. Bén canh d6, cong ty con dong vai tro tich cuc trong viéc phat trién
nganh cong nghiép hd tro va tao ra nhiéu co hoi viéc 1am chét lugng cao cho ngudi lao
dong.

% Chién lugc phat trién:

- Pau tu chiéu sau vao cong nghé va tu dong hdéa: Mo rong va hién dai héa nha
may THACO MAZDA tai Khu kinh t md Chu Lai theo tiéu chudn toan cau
cua Mazda Nhat Ban, tich hgp cong nghé tu dong hoa cao trong cac cong doan
san xuat chinh nhu han, son va lap rap.

- Tang ty 1é ndi dja hoa: Thic day lién két v6i cac doanh nghiép cong nghiép hd
trg trong nudc nham ting ty 16 nodi dia hoa, giam gia thanh va gia ting gia tri
gia tang trong nudc.

- Phat trién thi trudong ndi dia va xuit khdu: Pa dang héa san pham, nang cao
nang lyc canh tranh trong nudc, déng thoi diy manh xuit khau sang cac nude
ASEAN va khu vuc lan can.

- Chuyén ddi s6 va san xuat xanh: Ap dung cong nghé s6 trong quan trj san xudt
va van hanh doanh nghiép; dinh hudéng phat trién bén viing théng qua cac mo
hinh san xuét than thién v6i méi truong va tiét kiém nang luong.

3.2. San pham va quy trinh cong nghé san xuat

3.2.1. San pham

Cong ty TNHH san xuét lap rap THACO — MAZDA, mét trong nhitng tén tudi hang dau trong
nganh cong nghiép 6 t6 tai Viét Nam, da khang dinh vi thé ciia minh thong qua viéc san xudt
va lip rap cac dong xe Mazda chat lugng cao. Thaco — Mazda 13 két qua cta su hop tac gitta
Tap doan Thaco va Tép doan Mazda Nhat Ban, mang dén cho thi truong Viét Nam nhirng san
pham 6 t6 khong chi dap tng nhu cau di chuyén ma con thé hién phong cach va su hién dai.

Sau day 1a mot s6 san pham ciia cong ty:
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MAZDA2 MAZDA?2 - Sport MAZDA3 MAZDAS3 - Sport MAZDA6

MAZDA CX-3 MAZDA CX-30 MAZDA CX-5 MAZDA CX-8 MAZDA BT-50

Hinh 3.2 Cdc dong xe cua cong ty

3.2.2. Gi6i thiéu san pham Mazda CX - 5

Mazda CX — 5 14 dong xe thudc thé hé 6.5 véi diém nhan 1a ngdn ngir thiét ké KODO véi triét
1y “Less is more — cang don gian cang dep”. Ngon ngir thiét ké nay dem dén cho Mazda CX-
5 mdt dién mao cuc ky tinh té va sang trong va duoc thuong hiéu Nhat ap dung trén nhiéu
dong xe.

Hinh 3.3 Sdn phdm Mazda CX -5

Mazda CX-5 2023 14 chiéc xe ¢6 kha nang van hanh hang du phan khic véi cong suat 188
ma luc, strc kéo 250 Nm mé-men xoan. Xe c6 tim quan sat tot & phia trude va 2 bén giup lai
xe dé dang 1am chu khi van hanh. Pong thoi, vo ling cho phan hdi nhay va chinh xéc ciing 1a
nhiing diém cong cho CX-5 ¢ khia canh van hanh. Mazda CX-5 cling s¢ hitu hé théng kiém
soat diéu hudéng mo-men xoin G - Vectoring Control. GVC s& thay d6i mo-men xodan dong
co dé thich ung véi tirng diéu kién 14i, tir d6 t6i wu ca luc gia tbe ngang/doc, luc kéo trén timg
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chuyeén bang phan mém ARENA

banh xe, gitp xe ting tbc muot ma va van hanh ém ai hon, 6n dinh khi vao cua. Mazda CX-
5 1a mau xe duoc nhiéu khach hang lya chon nhiéu bai thiét ké cling nhu céc trang thiét bi,
cong nghé trén xe hién dai va c6 gia hop 1y.

3.3.3. Quy trinh san xuat

3.3.3.1. Quy trinh hogt dgng toan bg day chuyén trong nha may

Linh kién duogc dua vao kiém tra va luu kho, tiép theo s€ dugc bd phan van chuyén noi bo cac
linh kién vt tu s& dugc cung cip xudng cho cac xudng hoan thién body, son body, lap rap
hoan chinh xe va cudi cung kiém dinh lai toan bd xe va giao cho ban hang.

(Trong nwéc, ngoai \

/ " "NOIBO i TRA / " BoDY
nwére, NCC trong KPH) \

LINH KIEN VAT TU / /\ e \ .
DAU VAO méu VAN CHUYEN .~ KIEM N HAN

— | * /!\

/ \ ﬁ N SON % i

KE - LAP RAP i« “ = /\/“ BoDY | K
\ / N N

KIEM
DINH

Hinh 3.4 Quy trinh chung tai nha may

3.3.3.2. Quy trinh cdng nghé
< Lap rap

X.SON —P[ LAP RAP NOI THAT -—b[ LAP RAP KHUNG GAM
LAP RAP CUA LAP RAP PONG CO'
L 4
X. KIEM
DINH = [ LAP RAP HOAN THIEN ]4
Hinh 3.5 Quy trinh tai xwong ldp rdp
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CHUONG 4. PHAN TICH HIEN TRANG DAY CHUYEN LAP RAP
CUA XE MAZDA CX -5 TAlI NHA MAY THACO - MAZDA

4.1. Tong quan day chuyén san xuat cira xe

Trong quy trinh san xuét dong xe Mazda CX — 5, cum ctra xe 1a mot trong nhitng by phan
quan trong, vira dam bao thim my vira anh hudng truc tiép dén kha ning van hanh va an toan
ctia xe. Do d6, day chuyén lap rap ctra xe tai nha may THACO — MAZDA duoc thiét ké gdm
nhiéu cong doan lién tiép, mdi cong doan yéu ciu do chinh x4c cao va thoi gian xir Iy phu
hop dé dam bao nhip san xuit chung cta toan bd nha may.

4.2. Cau tric day chuyén va cac cong doan chinh
Dua trén dit liéu thuc té thu thap tir nha mdy, tong s6 tram trong quy trinh lap rap cira gdm cd
6 tram, bao gém cac cong doan cu thé nhu sau:

Bang 4.1 Bang céng doan va thoi gian thuwe hién ciia chuyén cira

Tram | STT Cong doan Tong th‘o‘i Agian thyre

hién

1 Lap tay nam ngoai (khéa thong minh) 0.48

2 Lap rap cum tay nam cira ngoai 0.16

3 Lap tam 16t tay nam cira vao cira trude 0.08

4 Lap kep vao mang cira trudc 0.14

5 Lip vong dém tay nam cira ngoai vao cira sau 0.5

6 Lap roan kinh vao cira trudc 0.51

7 Gan roan truot kinh ctra vao ctra sau 0.15

8 Lap tay ndm cira trong vao ctra trudc 0.41

9 Lap khoa ngam ctra vao cira trudc 0.17

10 Lap xy lanh khoa vao chup dudi 0.24

L 11 Lap xi-lanh khéa véo cira trude. 0.21
12 Gan tay ndm cira ngodi vao mang cta 0.06

13 Lip day dién tay nim cira ngoai 0.08

14 Gan kep 0.21

15 Lap chup dudi vao mang cira 0.14

16 Siét dé tay cam ctra ngoéilvél tay ndm cira vao ctra 0.21

trude

17 Lap chup 10 vao cira trudc 0.06

18 Gan dé bat tay nam cira ngoai vao cira sau. 0.45

19 Siét khoa ngam ghét cira vao pa nd ctra sau 0.6

GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Suong V0 Thi Thu Diem

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram | STT Cong doan Tong th‘o‘i Agian thyre

hién

20 Siét dé tay ndm ngoai I?héi,q tay ndm cira bén ngoai 0.17

vao cua
21 Gan nut ddy vao cira sau dé siét tay nim cira ngoai 0.17
22 Gén nat nhan vao ban 1¢ cira sau 0.22
23 Lap ghét cira vao cira trude 0.18
24 Gan 6p kinh chiéu hau 0.73
25 Siét kinh chiéu hau 0.39
26 Siét ghét ngam cira trudc 0.16
27 Gin che 16 vao mang cira trude 0.26
28 Gan day dién chia khoa vao cira trude 0.08
2 29 Két ndi tay nam ctra ngf)éli trudc vao day dién 0.31
ngan

30 Dan bang keo vao mang ctra 0.28
31 Lap su vao cira trudc 0.17
32 Lap dém vit vio mang cua 0.49
33 Lap chyp vit vio mang cira (1ap modun ctra) 0.56
34 gan dém 16t vao khung ctra 0.29
35 Lap va thdo modun ctra vao ban lap 0.1
36 Lap chyp vit vao modun ctra trude 0.08
37 Tach moto ctra trude 0.48
38 Lap gian chuyén kinh vao modun ctra 0.52
39 B4 tri ddy dién vao modun ctra 0.07
40 Gan giac dién anten vao modun cira 0.31
41 Lap va thdo modun cua vao ban lap 0.08
42 Lap chyp vit vio modun ctra sau 0.13
43 Tach nang ha kinh 0.48
3 44 Siét bo nang ha kinh vao modun ctia 0.46
45 B6 tri day dién ctra sau 0.67
46 Lip modun vao ctra trude 0.09
47 Gan dién kinh vao mang cua trudc 0.11
48 Két n6i day dién ctra vao khéa ngam cira trudc 0.08
49 Két n6i day dién ngan 0.09
50 Két ndi day dién kinh chiéu hau 0.12
o1 Két ndi day dién cira dén guong sau (2 giic) 0.51
52 Siét loa ctra 0.35
53 Siét ghét giir chit cira sau vao tim cira sau 0.69

GVHD: ThS.Huynh Dtrc Tri

KSHD: KS. Nguyén Thi Swong
KS. BPinh Tran Huyén Trang

SVTH: Nguyén Uyén Nhi

V6 Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram | STT Cong doan T th‘G.i Agian thuc

hién

54 Siét md dun cira vao cira sau 0.18

55 Gan dém day dién vao cira sau 0.16

56 Lap tay mé cira trong 0.59

57 Lap kinh vao ctra 0.36

58 Siét gian chuyén cira trude véi bu 16ng 0.14

59 Mo kinh ctra 0.18

60 Két ndi day dién ctra vao dan chuyén moto 0.28

61 Lap chup 16 vao mudun cira (15 siét kinh cira) 0.57

62 Siét kinh cira vao ning ha kinh 0.09

4 63 Ha kinh cira xudng 0.11
64 Két ndi day dién vao mé to nang ha kinh 0.34

65 Gan nut day cho 16 cta kinh dé siét mé dun ctra 0.45

66 Lap thanh dinh huéng vao roan truot kinh 0.49

67 Siét thanh dinh hudng vao cira sau 0.2

68 Lap chup 16 vao mang ctra trudc 0.19

69 Gan nat day vao mang ctra sau 0.33

70 Gin nep cong trén cira trude 0.31

71 gan nep cong trén cira sau 0.36

72 Gan nap chup vao mang giira 0.17

) 73 Gan chot cira sau vao tay nim cira bén trong 0.14
74 Két nbi ddy dién ctra va khoa ngdm ghét cua 0.67

75 Lap roan cira trudc vao cira trude 0.66

76 Gan roan cira sau vao mang cua 0.21

77 Gan nep dung trén cta 0.24

78 Gan 16ng nheo cira trude vao cira trude 0.05

79 Kiém tra diéu kién lap cta roan kinh trong 0.19

80 Gan dp goc cira trude 0.08

81 Lap tay mé cira trong vao tappi cra trudc 0.06

82 Kéo day di¢n ctra 0.08

6 83 Kéo day dién cong tic ra khoi Taplo 0.34
84 Lap tappi cua trude 0.21

85 Réap cong tic cira 0.09

86 Xac nhan cong tic ¢ bi kep voi op 0.09

87 Kiém tra cac nit bAm 0.06

88 Két n6i day dién vao cong tac cira trudc 0.09

89 Két n6i cong tac cira trudc 0.19

90 Lip mang cong tic vao cira trudc 0.26

GVHD: ThS.Huynh Dtrc Tri

KSHD: KS. Nguyén Thi Swong
KS. BPinh Tran Huyén Trang

SVTH: Nguyén Uyén Nhi

V6 Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram | STT Cong doan T th‘G.i Agian thuc

hién
91 Gan nep dung cira sau 0.34
92 Gan nep trang tri cira sau 0.29
93 Gan 16ng nheo vao cira sau 0.09
94 Gan roan cira sau vao mang cira sau 0.06
95 Gan tay nam cira trong vao clra sau 0.06
96 Kéo day dién ra 16 tappi 0.18
97 Lép chup tay mé cira vao tay mé cira trong 0.34
98 Lap tappi ctra sau vao cira sau 0.07
99 Két ndi day dién cong tic cira 0.16
100 Lap mang cong tic vao tappi cira sau 0.38
101 Siét tappi cira trudc vao cira trudc 0.35
102 Siét tappi cira sau vao ctra sau 0.32
103 Lap tay m& cira trong vao cia trude véi vit 0.07
104 Siét tay nam ctra trong vao cira sau 0.11
105 Lap chup tay md cira vao tay mé cira trong 0.16
106 Lap nip che vao cira trude 0.07
107 Thao tem bé mit bén ngoai 0.05
108 Théo tem bao vé nep dung 0.04
109 Thao tAm bao vé tir 1ong nheo 0.08
110 Thao tim bao vé film tir 1ong nheo 0.14
111 Lap nap che vao cira sau 0.13

Mbi cong doan duoc thyuc hién tai mot tram 1am viée cu thé, mdi tram s& c6 2 cong nhan thao
tac lam viéc trén tram do.

4.2.1. Hién trang phan bé thoi gian
Tinh trang san xuét ctia nha may nhu sau:

- S6 lwong san pham yéu cau caa nha may: 80 xe/ngay
- Production Cycle time (PCT) = % = 5.75 (Phut/xe)
- Gia st hiéu qua lam viéc dat 95% (UTR)
- Thoi gian chu ky rong (Line cycle time)
LCL = PCT * UTR = 5.75 * 95% = 5.46 (PhUt/xe) = 327 (Giay/xe)
- Hiéu qua chuyén (Ballancing Eficiency)

__ To6ng thoi gian lam viéc cua 12 nhan sy 3840

*100% = 112 *100% = 78.16%

71%12

Thoti gian lam viéc l6n nhit=12

Dé danh gid muc do hiéu qua trong phan bd cong viéc tai day chuyén lp rap cira, nhoém thyc
hién d tién hanh phan tich dir lidu thoi gian tai ting tram l1am viéc. Bang duéi day thé hién
thoi gian thao tac tai ting tram trudc khi phan bd hop 1y (chua phan tram).
GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Suong V0 Thi Thu Diem

KS. Pinh Tran Huyén Trang
15




bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Bang 4.2 Thoi gian khi chwa phan tram

Tram Thot Agian chua Thdi}gian
phan tram ro1
1 5.42 0.33
2 3.9 1.85
3 6.35 -0.6
4 3.73 2.02
5 2.52 3.23
6 5.52 0.23
Tong 27.44

Téng thoi gian thao tac toan day chuyén 1a 27.44 phut chia cho 6 tram, va thoi gian cycle time
14 5.75 pht.

Khi so sanh thoi gian thyuc té cua timg tram véi thoi gian chu ky:

- Tram 3 vuot qua thoi gian chu ky 6.35 phat > 5.75 phut, tao thanh mot nat that ¢o chai
(Bottleneck) trong day chuyén, gay cham tré toan hé thong.

- Tram 5 lai c6 thoi gian chi 2.25 phut thdp hon cac tram con lai rat nhiéu, gay nén thoi
gian rdi rat 16n, din dén lang phi nhan cong va thiét bi.

Téng thoi gian rdi tai cac tram (Ngoai trir tram 3) 1a: 0.33 + 1.85 + 2.02 + 3.23 + 0.23 = 7.66
phut

Pic biét, tram 5 c¢6 thoi gian rdi cao nhat (3.23 phut) twong dwong hon 70% thoi luong lam
viéc 1y twong ctia mot tram. Trong khi do, tram 3 lai dang bi qua tai dan dén thiéu can bang
nghiém trong gitta cac tram.

4.2.2. Phan tich gia tri trong qua trinh lip réap cira xe

Bang dudi ddy thé hién thoi gian thyc hién cac thao tac trong qua trinh lap rap cira xe. Bao
gdm ba chi sd chinh: Thoi gian gia tri (Value Operation), thoi gian thao tac can thiét
(Necessary Operation) va thoi gian 1ang phi (Waste Operation). Mdi canh cira xe tir (Door 1
dén door 6) déu duogc do luong va danh gia chi tiét.

GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyéen Thi Suong V0 Thi Thu Diem
KS. BPinh Tran Huyén Trang
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Bdng 4.3 Thoi gian thuwc hién cdc thao tdc trong qud trinh ldp rdp cira xe

Waste
Tram Operation
(S)
Door 1
LH 181.80 60 85.8 327
Door 1
181.80 60 85.8 327
RH
Door 2
146.4 21. 4, 27
LH 6 6 84.6 3
Door 2
RH 146.4 21.6 84.6 327
Door 3
223.2 59 89.4 327
LH
Door 3
223.2 4 27
RH 3 59 89 3
Door 4
LH 136.8 51.6 64.2 327
Door 4
136.8 51.6 64.2 327
RH
Door 5
2 12. 4, 27
LH 88 6 34.8 3
Door 5
RH 88.2 12.6 34.8 327
Dooré | 5082 35.4 126.6 327
LH
Door 6
208.2 4 126. 27
RH 08 35 6.6 3
Biéu d6 dudi day gitip minh hoa truc quan sy phan bd céc loai thoi gian thao tac cho timg
canh cira xe:
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém

KS. Pinh Tran Huyén Trang
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

BIEU PO CYCLE TIME LAP RAP

400.00
[

300.00

200.00 - -
_— _—
100.00 I I — —_—
H B
Doorl Doorl Door2 Door2 Door3 Door3 Door4d Doord Door5 Door5 Door6 Door6

LH RH LH RH LH RH LH RH LH RH LH RH

mm Value operation mmm Necessary operation Waste operation —@=— Cycle time(S)

Hinh 4.1 Biéu do cycle time lap rdp

Qua biéu do co thé thay rang thoi gian thao tac gia tri (Value Operation) va thoi gian 1ang phi
(Waste Operation) chiém phén 16n trong tong chu ky 327 gidy ctia mdi céng doan. Pic biét
céc ctra nhu door 3 va door 6 c6 thoi gian thao tac lang phi cao, can duoc xem xét ti uu hoa.
Viéc giam thiéu cac thao tac khong can thiét va diéu chinh lai quy trinh c6 thé giup cai thién
hiéu suat an toan cta chuyén.

4.2.3. Can bang chuyén san xuét sau khi cai tién lan 1

Nha may cai tién 1an 1 bang cach thay dbi vi trf ké:

Tram 1: K& vat tu xa vdi vi tri lam viéc, cong nhan di chuyén xa dé léy vat tu va cong cu dung
cu, ton nhiéu thoi gian.

Giai phap: B6 tri lai ké vat tu gan vi tri thao tic hon => Giam 33 gidy thoi gian thao tac.
Tram 2: Di chuyén nhiéu dé 1ay cong cu dung cu va vat tu ton nhiéu thoi gian

Giai phap: Thiét ké c4 nhan chira cong cu dung cu va vat tu nho, co thé di chuyén linh hoat
theo tirng ngudi1 => Gidm 42 giay thoi gian thao tac.

Tram 3: Di chuyén nhiéu dé liy céng cu dung cu va vat tu ton nhiéu thoi gian
Giai phap: B tri lai ké ¢4 nhan di dong nhu tram 2 => Giam 25 gidy thoi gian thao tac.

Tram 4: K& vat tu xa vdi vi tri 1am viéc, cong nhan di chuyén xa dé lay vat tu va cong cu dung
cu, ton nhiéu thoi gian

Giai phap: Piéu chinh lai vi tri k& gan hon véi khu vuc thao tac => Giam 21 gidy thoi gian
thao tac.

Tram 6: K¢ vat tu xa vai vi tri lam viéc, cong nhan di chuyén xa dé lay vat tu va cong cu
dung cy, ton nhiéu thoi gian

Giai phap: B4 tri lai ké vat tu hop Iy => Giam 30 gidy

GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyéen Thi Suong V0 Thi Thu Diém
KS. BPinh Tran Huyén Trang
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Bdng 4.4 Két qud phan tich sau cdi tién lan 1

Waste
Tram Operation
(S)

D‘E‘I’j 11 18180 60 528 | 327
D‘F)jj 11 18180 60 528 | 327
DOLC: 2| 1464 216 426 | 327
D‘F’jj 2| 1464 21.6 426 | 327
DOLT_: 3| 2232 59 644 | 327
D;’_ﬁ 3| 2232 59 644 | 327
Dicl’: 1 1368 51.6 432 | 327
D‘;",j 1 1368 51.6 432 | 327
DOLCE > | 882 126 348 | 327
Dg‘: > | 882 126 348 | 327
DOL‘: 1 2082 35.4 9%6.6 | 327
DCF’;I’_rI | 2082 35.4 9%6.6 | 327

GVHD: ThS.Huynh Dtrc Tri

KSHD: KS. Nguyén Thi Swong
KS. BPinh Tran Huyén Trang

SVTH: Nguyén Uyén Nhi
V& Thi Thu Diém
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

BIEU PO SAU KHI CAI TIEN LAN 1

400.00
350.00
300.00
250.00
200.00

[

I

N B B B
R R B
100.00 - -
50.00 I I
0.00

Doorl Doorl Door2 Door2 Door3 Door3 Door4 Doord4d Door5 Door5 Door6 Door6
LH RH LH RH LH RH LH RH LH RH LH RH

I Value operation I Necessary operation I Waste operation —@— Cycle time(S)

Hinh 4.2 Biéu do phdn tich sau cdi tién lan 1

Biéu db trén cho ta thiy rd hiéu qué sau khi thyc hién cac cai tién. Toéng thoi gian thao tac tai
mét sd tram di giam dang ké, dic biét 1a & tram 2, tram 4 va tram 5. Nho d6, thoi gian cho
gita cac cong doan dugc rat ngan, gitp can bang chuyén tot hon va giam lang phi, qua d6
nang cao hi¢u sut san xut.

4.2.4. Can bang chuyén sau khi cai tién lan 2
Nha may cai tién 1an 2 bé“mg cach phan chia lai cong vi€c tai cac tram:

- Chuyén cong doan tach moto cira trudc (4.8s), lap gian chuyén kinh vao modun cira
(29.4s), 1ap modun vao cira trude (40.2s) tir door 3 qua door 2. Tong thoi gian cia cac
cong doan dugc chuyén (74.4s).

- Chuyén cong doan gin 16ng nheo véo cira trude (15s), gan dp goc cira trude (10.8s),
lap tappi ctra trude (20.4s), xac nhin cong tic c6 bi ket voi bp (6s), lip tappi vao ctra
sau (20.4s), 1ap mang cong tic vao tappi cira sau (10.8s) tir door 6 vé door 5. Tong thoi
gian chuyén cac cong doan (83.4s).

GVHD: ThS.Huynh e Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyéen Thi Suong V0 Thi Thu Diém
KS. Pinh Tran Huyén Trang
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Badng 4.5 Két qud sau khi phdn tich cdi tién lan 2

Waste
Tram Operation
(S)
Door1LH | 181.80 60 52.8 327
Door1RH | 181.80 60 52.8 327
Door 2 LH 220.8 21.6 42.6 327
Door 2 RH 220.8 21.6 42.6 327
Door 3 LH 148.8 59 64.4 327
Door 3 RH 148.8 59 64.4 327
Door 4 LH 136.8 51.6 43.2 327
Door 4 RH 136.8 51.6 43.2 327
Door 5 LH 171.6 12.6 34.8 327
Door 5 RH 171.6 12.6 34.8 327
Door 6 LH 124.8 35.4 96.6 327
Door 6 RH 124.8 354 96.6 327

BIEU PO SAU KHI CAI TIEN LAN 2

350.00
300.00
250.00

@
200.00
150.00 B B
100.00
50.00 I I
0.00

Door 1 Door 1 Door 2 Door 2 Door 3 Door 3 Door 4 Door 4 Door 5 Door 5 Door 6 Door 6
LH RH LH RH LH RH LH RH LH RH LH RH

I Value operation mmm Necessary operation

Waste operation —@=— Cycle time(S)

Hinh 4.3 Biéu dé sau khi phén tich cdi tién lan 2

Sau khi cai tién 1an 2, c6 thé nhan thdy xu hudng giam dang ké thoi gian thao tac lang phi &
hau hét cac cong doan, dac bi¢t 1a & door 4 va door 5. Téng thoi gian thyc hién cia ting cong
doan déu nam dudi hodc sat véi gidi han chu trinh (cycle time 327s), dam bao tién do san
Xuét khong bi cham tré.

4.3. Ap dung phwong phap Ranked Positional Weight (RPW)
- Phuong 4n san xut ciia nha may:
Thoi gian lam viéc ciia nha may: 8 gid/ngay
GVHD: ThS.Huynh Dtrc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém

KS. Pinh Tran Huyén Trang
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

San lugng: 80 xe/ngay
Ta tién hanh xay dyung gian d6 thir tw vu tién véi tat ca 111 cong doan.

e A
A

Hinh 4.4 Gidn do thir tw wu tién

P6 thi thoi gian cong doan
(Trwére khi phan tram)

0.8

0.6

: ‘ H ‘ ‘ H

o Il |||||||||| Il |||H| ‘II |‘|| il ||‘|I‘ HH“ ||||I|I‘|II|I|HI|||I| il

Thoi gian cong doan (Phut)

Hinh 4.5 Pé thi thoi gian — cong doan trudc khi phan tram

Nhan xét: Thoi gian thao tac gitta cic cong doan khong dong déu. C6 nhiéu cong doan
c6 thoi gian rat thap (dudi 0.2 phit), nhung cling ton tai nhirng céng doan c6 thoi gian
vugt mic 0.5 — 0.6 phut, thé hién sy mat can bang rd rét trong phan bd khdi lwong
cong viéc. Co nhitng cong doan nhu 21, 39, 47, 65 va 73 1a nhiing cong doan co diém
ngh&n cao trong day chuyén, do mat thodi gian thao tac 1au hon binh thuong.

Theo co s6 1y thuyét da xdy dung & chuong 2, ta tién hanh hinh thirc can bang chuyén
theo giai thuat RPW.

T Bang 4.1 va phuong 4n san xuat ciia nha mdy, ta tinh duoc thoi gian chu ky va sb
tram ti thiéu nhu sau:

Thoi gian chu ky = ToxLglan san at rong ngay _ 280 _ g 75 (pht)
San lwgng san xuat trong ngay 80
Tong thoi gian clia cac cong doan = 27.44 (phut)
GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Suong V0 Thi Thu Diém

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

J4 ke 41+ & 27.44
S6 tram toi thi€u = s 5 (tram)

Ta bét dau thyc hién giai thudt RPW:

- Tir hinh 4.4 ¢6 gian dd tha ty wu tién
Bang 4.6 Bang RPW ciia chuyén cira

STT | RPW | STT | RPW | STT | RPW | STT | RPW
1 28.83 29 21.08 57 13.13 85 5.24
2 28.35 30 21 58 12.55 86 5.03
3 27.89 31 20.69 59 12.19 87 4.93
4 27.73 32 20.4 60 12.05 88 4.85
5 27.65 33 20.24 61 11.87 89 4.79
6 27.5 34 19.75 62 11.58 90 4.69
7 26.99 35 19.18 63 11.02 91 451
8 26.49 36 18.88 64 10.91 92 4.25
9 26.35 37 18.8 65 10.73 93 3.91
10 25.93 38 18.72 66 10.47 94 3.61
11 25.77 = 18.23 67 10.03 95 3.53
12 25.53 40 17.71 68 9.53 96 3.47
13 25.32 41 17.65 69 9.34 97 3.37
14 25.26 42 17.34 70 9.15 98 3.22
15 25.18 43 17.26 71 8.82 99 2.88
16 24.97 44 17.12 72 8.51 100 2.82
17 24.83 45 16.63 73 8.14 101 2.64
18 24.62 46 16.18 74 7.98 102 2.27
19 24.55 47 1551 75 7.83 103 1.92
20 24.09 48 15.43 76 7.17 104 1.6
21 23.5 49 15.32 77 6.51 105 1.54
22 23.33 50 15.23 78 6.3 106 0.54
23 23.16 51 15.14 79 6.05 107 0.34
24 22.93 52 15.03 80 5.98 108 0.29
25 22.62 53 1451 81 5.8 109 0.26
26 21.89 54 14.17 82 5.72 110 0.18
27 21.5 55 13.48 83 5.66 111 0.13
28 21.34 56 13.3 84 5.58

- C6 2 cach dé tinh trong s6 RPW, nhung ta chon céch tinh RPW cua moi cong doan
nhu sau: Tong thoi gian lam viéc cla tat ca cac cong doan tryuc tiép theo sau né trong
gian d0 thlr tw wu tién cong véi thoi gian 1am viée ctia chinh cong doan dang xét. Dé
tinh dé dang va nhanh gon hon, ta dung 1énh SUMPRODUCT trong Excel.

GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyéen Thi Suong V0 Thi Thu Diem
KS. BPinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Xép hang cac cong doan theo th tur giam dan cia RPW.

Bdng 4.7 Sdp xép RPW gidm dan

Thoi | Thoi gian
gian | dichuyén | Toéng | Cong
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trude
(Phat) | (Phat)
| LAptaynamngoai(khoa | ol g 048 | * |28.83
thdng minh)
p | LApmpeumtaynameua |5 1 (o 0.16 1 | 2835
ngoai
g | Laptamlottaynameuavao | o, | o9 0.08 2 | 27.89
cua truoc
4 | Lap kep vao mang cua true | 0.13 0.01 0.14 3 27.73
Lap vong dém tay nam cura
5 A 0.48 0.02 0.5 4 | 27.65
ngoail vao cua sau
6 | Lip roan kinh vao ctra trudc | 0.48 0.03 0.51 ) 27.5
7 Gan roan tqur(_yt kinh ctra vao 0.13 0.02 0.15 6 96.99
cua sau
g | LAptaymamcuatrongvao |, | 44 041 | 7 |26.49
cua truoc
g | Lapkhéangimemaviocta | o | o 0.17 8 |26.35
truoc
Lap xy lanh khoa vao ch
10 | PHYAMAVAO D | 503 | 001 0.24 9 |[2593
duoi
pp | LApxilanhkhoavaocua o, |, 021 | 10 |25.77
truoc.
1p | CAntaynamcuangoaivao | g0 | o9 0.06 | 11 |2553
mang cua
13 | Kiém travalip day dién | 0.07 0.01 0.08 12 | 25.32
14 Gén kep 0.2 0.01 0.21 13 | 25.26

GVHD: ThS.Huynh e Tri
KSHD: KS. Nguyén Thi Suong

KS. Pinh Tran Huyén Trang

SVTH: Nguyén Uyén Nhi
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Phat)
15 | LApchupdudivaomang | o5 | 4 014 | 14 | 2518
cua
16 | SiStdCtay camctangodiva |, | 021 | 15 |24.97
tay nam cua vao cua truoc
17 | Lap chup 16 vao cira trudc 0.05 0.01 0.06 16 | 24.83
g | Candebattaynmameua o, 00 0 045 | 17 |24.62
ngoail vao cua sau.
pg | Sitkhoangim ghétetravio | o0 | g 06 | 18 | 2455
pa no cua sau
Siét dé tay nam ngoai phai,
20 | tay ndm cira bén ngoai vao | 0.15 0.02 0.17 19 | 24.09
cua
gy | GAnnitdiyvaocuasaude | o0 10, 017 | 20 | 235
siet tay nam cua ngoal
99 Gan nat nhan vao ban 1€ ctra 0.2 0.02 0.2 21 9333
Sau
23 | Lap ghét cira vao cira trudc 0.3 0.03 0.18 22 | 23.16
24 Gan Op kinh chiéu hau 0.72 0.01 0.73 23 | 22.93
25 Siét kinh chiéu hau 0.38 0.01 0.39 24 | 22.62
26 | Siét ghét ngdm ctra trudc | 0.15 0.01 0.16 25 | 21.89
g7 | Ganchelovdomangetra | o0 | o 026 | 26 | 215
truoc
gg | Gandaydienchiakhoavao | 001 6y 0.08 | 27 |21.34
cua truoc
Két n6i tay nam ctra ngoai
29 N 0.3 0.01 0.31 28 | 21.08
trude vao day dién ngan

GVHD: ThS.Huynh e Tri
KSHD: KS. Nguyén Thi Suong

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Pht)
30 | Dan bang keo vao mang ctra | 0.27 0.01 0.28 29 21
31 Lap su vao cira trudc 0.15 0.02 0.17 30 | 20.69
32 | Lap dém vit vao mang ctra | 0.48 0.01 0.49 31 | 204
Lap chup vit vao mang cira
33 . 7 0.55 0.01 0.56 32 | 20.24
(1ap modun ctra)
34 | gian dém 16t vao khung cra | 0.27 0.02 0.29 33 |19.75
g5 | LApvathio moduncuavio | | g 0.1 34 |19.18
ban lap
g6 | LA chup vitvaomoduncua | ;| o9 008 | 35 |18.88
truoc
37 Tach moto cura trudc 0.47 0.01 0.48 36 18.8
g | LApegianchuyénkinhvao | o ol o) 052 | 37 |1872
modun cua
g9 | Bowidiydiénvaomodun | ol o) 007 | 38 |18.23
cua
g | Gicgdcdicnantenvao |4 o 031 | 39 |17.71
modun ctra
gp | LApvathdomoduncuavao | o7 | g4 008 | 40 |17.65
ban lap
4o | LAPchup vitviomoduneua | o)) | g5y 013 | 41 |17.34
Sau
43 Tach nang ha kinh 0.46 0.02 0.48 42 | 17.26
4q | Sietbonanghakinhvao - 0 oo 046 | 43 |17.12
modun cua
45 B4 tri day dién ctra sau 0.65 0.02 0.67 44 | 16.63
46 | Lap modun vao cira truc | 0.07 0.02 0.09 45 | 16.18
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém

KS. Pinh Tran Huyén Trang



bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Pht)
47 | G3n dién kinh vao mang cua | - 4 0.01 0.11 46 | 15,51
truoc
gg | KGnoidaydiencuavao | oo, | g4 008 | 47 | 1543
khéa ngam ctra trudc
49 Két ndi day dién ngan 0.07 0.02 0.09 48 | 15.32
5o | Ketnotdaydicnkinhchieu | o, o) 012 | 49 |15.23
hau
gp | Ketmoiddydibneuadén | o0 | o 051 | 50 |15.14
guong sau (2 giac)
52 Siét loa ctra 0.33 0.02 0.35 51 | 15.03
g3 | Sietehttgirchterasau | )05, 069 | 52 |1451
vao tam cua sau
54 | Siét m6 dun ctra vao cira sau | 0.17 0.01 0.18 53 | 14.17
g5 | Candemdaydinvaocua | 0015, 0.16 | 54 |13.48
sau
56 Lap tay mo cira trong 0.57 0.02 0.59 95 13.3
57 Lap kinh vao ctra 0.35 0.01 0.36 56 | 13.13
sg | Slctelanchuyencuatrude | o5 g o 014 | 57 | 1255
v6i bu 10ng
59 M6 kinh cira 0.17 0.01 0.18 58 | 12.19
go | Ketnoiddydigncuavio | o, 1 028 | 59 |12.05
dan chuyén moto
g1 | [P chuplovaomuduncua | g o0 | ) 057 | 60 |11.87
(16 siét kinh cura)
- A k, h 5 \ A h
g | Sictkinhcuavaonmangha |40 0 0.09 | 61 |1158
kinh
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thoi gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Phut)
63 Ha kinh ctra xudng 0.08 0.03 0.11 62 | 11.02
gq | KetmOlddydibnvaomoto | o0 | ) 034 | 63 |1001
nang ha kinh
g5 | Gannutdaycholocuakinh | o0l ) 0.45 64 | 10.73
dé siét mo dun cua
g | AP thanhdinhhuongvao | o 0l o) 0.49 65 | 10.47
roan truot kinh
g7 | Sietthanhdinhhudngvio | o0 14 o) 0.2 66 |10.03
cua sau
Lap chyp 16 vao mang ctra

68 , 0.18 0.01 0.19 67 | 9.53
truoc

go | CAnmutddyviomangeua | oo, | 0.33 68 | 9.34

Sau

70 | Gan nep cong trén cira trudc | 0.3 0.01 0.31 69 9.15

71 gan nep cong trén cira sau 0.35 0.01 0.36 70 8.82

7o | Ganndpchupvaomang | o0 ) 0.17 71 | 851
gitra

73 | Ganchotcuasauvaotay | o 5 1 (0 0.14 72 | 8.14

nam ctra bén trong
74 | Ketndiddydiénciava | o0 o) 067 | 73 | 7.98
khoa ngdm ghét ctra

75 | Laproancuatrudevaocua | g oo | 69 0.66 74 | 7.83
truoc

76 Gan roan cu’avsau vao mang 02 001 021 75 717
cua

77 Gan nep dimng trén cira 0.23 0.01 0.24 76 | 6.51

GVHD: ThS.Huynh e Tri
KSHD: KS. Nguyén Thi Suong
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Pht)
7g | Ganlongnheocuatrude |, o0 005 | 77 | 63
vao cua truoc
79 | Kiemuadicukienlipeua | 001 0, 019 | 78 | 6.05
roan kinh trong
80 Gan Op goc cira trudc 0.07 0.01 0.08 79 | 5.98
gy | “Aptaymocuatrongvao | .0 g4 006 | 80 | 58
tapp1 cua truoc
82 Kéo day dién ctra 0.07 0.01 0.08 81 5.72
g3 | Keoddvdibncongticra | o0 | o 034 | 8 | 566
khéi taplo
84 Lap tappi ctra trude 0.2 0.01 0.21 83 | 5.58
85 Rap cong tic cira 0.08 0.01 0.09 84 | 5.24
gg | acmhancong taccobikep | 00 | o) 009 | 8 | 5.03
vO1 Op
87 Kiém tra cac nut bam 0.05 0.01 0.06 86 | 4.93
gg | Kétnoidaydienvaocong | o0 |5, 009 | 87 | 485
tac cua truoc
89 | Kétndicong tic ctra trude | 0.17 0.02 0.19 88 | 4.79
gp | AP mangcongicvaocua | p | g g9 026 | 89 | 4.69
truoc
91 Gan nep ding cira sau 0.33 0.01 0.34 90 4.51
92 Gan nep trang tri cira sau 0.28 0.01 0.29 91 4.25
93 | Gan 16ng nheo vao crasau | 0.07 0.02 0.09 92 3.91
gq | UAMTOAMCUASAUVAOMANG | () o | g 006 | 93 | 361
cua Sau

GVHD: ThS.Huynh e Tri
KSHD: KS. Nguyén Thi Suong

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | ctia cong | thoi gian | viéc | RPW
tac nhan thuc hién | trudce
(Phat) | (Pht)
g5 | Udntaynameuatrongvao | oo | g 006 | 94 | 353
cua sau
96 | Kéodaydienraldtappi | 0.13 | 0.5 0.18 95 | 3.47
Lip chup tay md cira vao
97 Y 032 | 002 0.34 96 | 3.37
tay mo cua trong
gg | LAPptappieuasauvaocua | oo g0, 0.07 97 | 3.22
Ssau
Két ndi day dién cong ti
99 Stndiddy diencongtic | o o | g0 0.16 98 | 2.88
cua
100 | AP mang cong tac vao appt | g g0 | g g 038 | 99 | 2.82
cua sau
101 | Siettappicuatruoe vaocua | 4o | 59 035 | 100 | 2.64
truoc
102 | Siet@pprcuasauvaocua |40 g5, 032 | 101 | 2.27
Sau
103 | LApmymocuatrongvao | g oo | g ) 007 | 102 | 1.92
cua truoc vo1 vit
Siét tay nim ctra trong vao
104 q 0.1 0.01 011 | 103 | 16
cua Ssau
Lap chup tay mé cira vao
105 Y 015 | 001 016 | 104 | 154
tay mo cua trong
106 | Lap nap che vao ctra truée | 0.02 0.05 0.07 105 | 0.54
107 | Thao tem b& mit bén ngoai | 0.02 | 0.03 005 | 106 | 0.34
108 | Thao tem bao vé nep dimg | 0.03 |  0.01 004 | 107 | 0.29
109 | Thdotim :ﬁ;’ov‘? wriong | 5 0a | 005 008 | 108 | 0.26

GVHD: ThS.Huynh e Tri
KSHD: KS. Nguyén Thi Suong

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thot | Thot gian
gian | dichuyén| Téng | Céng
STT Cong doan thao | cta cong | thoi gian | viéc | RPW

tac nhan thuc hién | trudce
(Phat) | (Phut)

Théo tim bao vé film tir

110 I6ng nheo

0.12 0.02 0.14 109 | 0.18

111 | LAap ndp che vaocrasau | 0.12 0.01 0.13 110 | 0.13

Sau khi c6 bang sap xép RPW giam dan, ta tién hanh phan tram theo giai thudt RPW va co
két qua nhu sau:
Bang 4.8 Bang phdn tram theo gidi thuat RPW

Tong thoi
gian thuc | Cong
Tram | STT Cong doan hién ctia | doan | RPW | TG tram | TG rdi
cong trudc
nhan
y | LAptaynam ngoai (khoa | ) o * 2883 0.48 5.27
thong minh)
p | LAprapcumtaynameua | oo 1 |2835| 064 511
ngoai
g | Ldptamldtiaynameua | o0 2 |2789| o072 5.03
vao cua truoc
4 | DApkepvaoming cua 0.14 3 2773 086 4.89
truoc
Lap vong dém tay nam
5 7 > OV 05 4 |2765| 1.36 4.39
1 cua ngoal vao cua Ssau
g | Laproankinhvaocua 051 5 | 275 1.87 3.88
truoc
; | Ganroantuotkinheua | g o 6 |2600| 202 3.73
vao cua sau
LJ, 4 5
8 ap tay nam cua trong 0.41 7 12649| 243 3.32
vao cua truoc
Lap khoa ngam ctra vao
9 tnsam 0.17 8 |26.35 2.6 3.15
cua truoc
10 | LApxy lanh khéa vao 0.24 9 |2503| 284 201
chup duéi
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém

KS. Pinh Tran Huyén Trang
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién caa | doan | RPW | TG tram | TG rbi
cong trudc
nhan
pp | LApxilanhkhoavaocta | 5, 10 |2577| 3.5 2.7
truoc.
1p | ©antay nam ctra ngoar 0.06 11 [2553| 3.11 2.64
vao mang cua
13 | Kiém tra va lap day dién 0.08 12 | 25.32 3.19 2.56
14 Gan kep 0.21 13 | 25.26 3.4 2.35
15 | LAp chup dudivaomang [, 14 |25.18| 3.54 2.21
cua
Siét dé tay cam cira ngoai
16 | vatay ndm cira vao cira 0.21 15 | 24.97 3.75 2
trudc
Lap chup 16 vao cira
17 , 0.06 16 |24.83 3.81 1.94
truoc
g | CAndebattaymameua |, 40 g0 Toagr | 426 1.49
ngoait vao cua sau.
19 | Sietkhoangamgheteua [ o 18 |2455| 486 | 0.89
vao pa no cua sau
Siét dé tay nim ngoai
20 phai, tay nim cira bén 0.17 19 |24.09 5.03 0.72
ngoai vao ctra
gp | Ginnltddyvdoctasau |0 | o0 | 935 | 5o 0.55
de siét tay nam cua ngoai
Gan nat nhan vao ban 18
22 q 0.22 21 |23.33 5.42 0.33
cua Sau
Lap ghét cira vao cira
23 , 0.18 22 | 23.16 5.6 0.15
truoc
24 |  Gan Op kinh chiéu hau 0.73 23 2293 0.73 5.02
25 Siét kinh chiéu hau 0.39 24 | 22.62 1.12 4.63
26 | Siét ghét ngam ctra trude 0.16 25 |21.89 1.28 4.47
2 7 X \ 5 5
g7 | Ganchelovaomangcia | o0 26 | 215 | 154 4.21
truoc
gg | GAndaydienchiakhoa | 00100 o1 a0 162 4.13
vao cua truoc
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién caa | doan | RPW | TG tram | TG rbi
cong trudc
nhan
Két ni tay nam cira
29 | ngoai trudc vao day dién 0.31 28 |21.08 1.93 3.82
ngén
g0 | Danbangkeovaoming | o0 | o9 | o 221 3.54
cua
31 Lap su vao cira trude 0.17 30 | 20.69 2.38 3.37
gp | L@pdémvitvaomang | 0 | a9 | 004 | 287 | 288
cua
Le‘ip chup vit vao mang
33 e 7 0.56 32 |20.24 3.43 2.32
cua (1ap modun cua)
g4 | gandemlotvaokhung |00 | a5 14975 372 | 203
cua
g5 | LApvathdomoduncia | 34 [1018| 382 | 193
vao ban lap
36 | LAP chup vitvaomodun 1) 0 35 |1888| 3.9 1.85
cua truoc
37 Tach moto ctra trudce 0.48 36 18.8 4.38 1.37
3g | LA gian chuyénkinhvao | ) 37 |1872| 49 0.85
modun ctra
39 Bo tri day dién vao 007 | 38 [1823| 497 0.78
modun ctra
4o | Gdcgidcdinantenvao | 39 |17.71| 5.28 0.47
modun ctra
gp | DApvathdomoduncua |00 | 40 11765 536 | 039
vao ban lap
Lap chup vit vao modun
42 , 0.13 41 |17.34 5.49 0.26
cua sau
43 Téach nang ha kinh 0.48 42 | 17.26 0.48 5.27
gq | SiEtPOnanghakinhvao |y 0 a7 01 oy 4.81
modun cua
3 45 BO tri day dién cira sau 0.67 44 |16.63 1.61 4.14
46 | Lap modun vao cira trudc | 0.09 45 |16.18 1.7 4.05
g7 | CGandienkinhvaomang |\ o, | 46 1455|181 3.94
cua truoc

GVHD: ThS.Huynh e Tri
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién caa | doan | RPW | TG tram | TG rbi
cong trudc
nhan
gg | Ketnotddydicncuavao | 00 |4 Iysas| g 3.86
khoa ngam cura trude
49 | Kétndi day dién ngin 0.09 48 |15.32 1.98 3.77
5 | [etnoiday dienkinh 012 | 49 |1523| 21 3.65
chiéu hau
g | Kétnoiddydigncuadén | o) 50 |15.14| 261 3.14
guong sau (2 giac)

52 Siét loa cira 0.35 51 |15.03 2.96 2.79
53 | Sietehetgirchatetasau | 0|5 15| 365 2.1

vao tam cua sau
5g | Siétmodunciavaocia |10 | ga 4497|383 1.92

Sau
55 | Cdn dem day dien vao 0.16 54 |13.48| 3.99 1.76
cua sau

56 Lap tay md cira trong 0.59 55 | 133 4.58 1.17
57 Lap kinh vao ctra 0.36 56 |13.13 4.94 0.81
5g | Oictgianchuyencia 0.14 | 57 |1255| 508 0.67

trudc véi bu 1ong
59 M kinh ctra 0.18 58 [12.19| 5.26 0.49
go | KGtnoiddydienewavao | .0 | 5o | 1505|554 0.21

dan chuyén moto

Lap chyp 16 vao mudun
61 X A it 0.57 60 |11.87| 0.57 5.18
cua (10 siét kinh cura)
go | Stetkinh CEIf‘n:]ao nang ha [ o 61 |1158| 0.66 5.09
63 Ha kinh ctra xudng 0.11 62 |11.02 0.77 4.98
g | Ketmoiddydibnvaomo | o) | o0 14501 | g3 4.64
4 to nang ha kinh
g5 | Cannitddycholocua =y oo} ) 1973|156 4.19
kinh dé siét mo dun ctra
g | Capthanhdinhhuong | 0 ee 047|205 37
vao roan truot kinh
g7 | Sictthanh dinh huéng 0.2 66 |10.03| 2.25 3.5
vao cua sau
GVHD: ThS.Huynh Buc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Swong V& Thi Thu Diém
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién caa | doan | RPW | TG tram | TG rbi
cong trudc
nhan
Lap chyp 16 vao mang
68 L 0.19 67 | 9.53 2.44 3.31
cua truoc
Gan nut diy vao mang
69 7 0.33 68 | 9.34 2.77 2.98
cua sau
70 | ©annep cong trén cua 0.31 69 | 915 | 3.8 2.67
truoc
71 | gin nep cong trén cira sau 0.36 70 | 8.82 3.44 231
70 | Ganndpchupvaomang |, 71 | 851 | 361 2.14
giura
73 | Ganchotcuasauvaotay |00 | g5 | gqs | 375 2
nam cua bén trong
74 | Ketnoidaydiencuava | ol 73 | 7.98 | 442 1.33
khoa ngam ghét ctra
75 | LAproancuatrubevao | oo | 24 | 783 | 50g 0.67
cua truoc
76 | Ganroanciasauvao 0.21 75 | 717 | 5.29 0.46
mang cua
77 | Gan nep dung trén cira 0.24 76 | 6.51 5.53 0.22
7 | Ganlongnheoctatrude | oo | 27 | g3 | 553 | 017
vao cua trudc
79 | Kiemwaditukienlip |0 | g9 | 505 | 019 | 556
cua roan kinh trong
80 | Gan dp goc cira trude 0.08 79 | 5.98 0.27 5.48
g | LAptaymocuatongvao |, ae | g5 | 5g 0.33 5.42
tapp1 cua truoc
82 Kéo day dién cua 0.08 81 | 5.72 0.41 5.34
> | g3 | Kéodaydiencongticra [ 40 | g5 | 565 | 075 5
khoi taplo
84 Lap tappi ctra trude 0.21 83 | 5.58 0.96 4.79
85 Réap cong tic cira 0.09 84 | 5.24 1.05 4.7
g | acmhancongticcobi | g 85 | 503 | 114 4.61
kep v&i op
87 Kiém tra cac nut bAm 0.06 86 | 4.93 1.2 4.55
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién cia | doan | RPW | TG tram | TG rdi
cong trude
nhan
K’( ,( . A A \
- et nmv,dayqdl@n vao 0.09 87 | 4.85 1.29 4.46
cong tac cua truoc
89 Keét no1 cor}g tac cua 0.19 38 479 1.48 4.27
trude
90 Lap manqg cong tac vao 0.26 89 | 4.69 1.74 4.01
cua truoc
91 Gin nep dung ctra sau 0.34 90 451 2.08 3.67
92 | Gan nep trang tri cira sau 0.29 91 | 4.25 2.37 3.38
93 Gan 16ng nheo vao ctra 0.09 92 | 391 2 46 3.29
Sau
94 Gan r(?an afa sau vao 0.06 93 | 361 252 3.23
mang cura sau
95 Gan ta}j narqn cua trong 0.06 94 3.53 258 3.17
vao cua sau
96 Kéo day dién ra 16 tappi 0.18 95 3.47 2.76 2.99
97 Lap chup anqmo cura vao 0.34 96 | 3.37 31 265
tay mo cua trong
08 Lap tappi ctra sau vao cua 0.07 97 | 322 317 2.58
sau
go | Ketnordaydicncongtic | o5 | g5 | 9gg | 333 | 242
clra
jop | AP mangeonglacvao | o490 | g9 | pgy | 371 2.04
tappi cua sau
101 Siét tapp} cua t’ru:orc vao 0.35 100 | 2.64 4.06 1.69
cua truoc
102 Siet tappi cua sau vao clra 0.32 101 | 2.27 4.38 1.37
Sau
103 Lap ta}l mo f:u:a TITOII,g vao 0.07 102 | 1.92 4.45 1.3
cua truoc vo1 vit
104 | Stettaymamenationg | o900\ qo3 | 16 | 456 | 119
vao cua sau
105 Lap chup anqmo cura vao 016 104 | 1.54 472 1.03
tay mo cua trong
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

To6ng thoi
gian thuc | Cong
Tram | STT Cong doan hién cia | doan | RPW | TG tram | TG r6i
cong trudc
nhan
106 | AP nap chevdo clra 007 | 105 | 054 | 479 0.96
truoc
107 | Thdo tem be mat bén 005 | 106 | 034 | 484 0.91
ngoai
108 | 'hdotem bao vénep 004 | 107 | 0.29 4.88 0.87
ding
109 | 'hdotdmbaovetrlong | one | 100 | 026 | 4.96 0.79
nheo
110 | Thdotmbdovefilmtr | o,/ | 149 | g 5.1 0.65
I6ng nheo
111 | Lap nap che vao cira sau 0.13 110 | 0.13 5.23 0.52

Sau khi ap dung giai thuat RPW thi ta phan dugc 5 tram va thoi gian chu ky 5.75 phat.
Ta c6 d6 thi thoi gian va cong doan sau khi phan tram nhu sau:

5.6
1

Tir hinh 4.5 va 4.6 ta nhan thay c6 sy thay d6i nhu sau: Sau khi can bang thi thoi gian lam
viéc cuia cc tram dong déu hon, it ¢6 sy chénh léch hon vé thoi gian so véi trude khi phan

Po thi thoi gian cong doan
(Sau khi phan tram)

5.49 5.54 5.58

5.23
2 3 4 5

Thoi gian cong doan (Phut)

N W s 1o

o -

Hinh 4.6 Dé thi thoi gian va céng doan ciia RPW.

tram.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Bdng 4.9 6 tram va thoi gian ciia cdc tram

Tl‘?m Tht(:;;‘;;an (tskmax = tsk)/\2
1 5.6 0.0225
2 5.49 0.0676
3 5.54 0.0441
4 5.58 0.0289
5 5.23 0.2704
TONG 27.44 0.4335

Ta tinh tiép cac théng sé danh gia day chuyén san xuit:
Hiéu qua chuyén:

LE = Zi=ilsk = 274 o 90004 = 95.44 %
cm (5.75%5)

Do thong subt:

Sl = /X7 (tsk max — tsk) =V0.4335=0.66

Nang suat thuc té:
_ Thoigiansx trong ngay _ 460 83 (sén phém)

thoi gian tram lén nhit 5.6

m: sb tram lam viéc
c: thoi gian chu ky
t: tong thoi gian thuc hién cac cong doan tai tram k

tkmay: thoi gian 16n nhat trong sb cac thoi gian 1am viée cta cac tram (thudng 1 thoi gian

chu ky ¢)
4.4. So sanh két qua & nha may va phwong phap thuc hién bang giai thuat RPW

Ta tién hanh so sanh 2 két qua cén bang ciia nha may va phuong phap theo trong sd vi tri

(RPW).
Bang 4.10 So sanh 2 phwong phap
Tiéu chi/Phuong phap Cua nha may RPW
Hi¢u suat 78.16% 95.44%
Sb san pham 80 83

So sanh gitta nha may va theo phuwong phap nhém thyc hién ta nhan thiy phuong phap RPW
c6 hiéu suét cao hon dat 95.44%, s6 san pham ting 1én trong 1 ngay 1 3 san pham/ngay nén

nhom s& c6 dé xuat phuong phap nay dbi voi chuyén cira trong nha may.
4.5. Quy trinh thuc hién mé phéng & chuyén cira
Ta c6 mo hinh so d6 ctia chuyén cira trong ARENA
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Create_cus \ MAssign 1 Rout 1_cua
/.

5| Station_trami R ‘—1 Record 1 Routs 2
g —
o | Station_tram2 Tram2 Record 2 Route 3

5| Station_tram? f——7 | F— Record 3 Route 4

H
i

4| Station_tramé tram4 Record 4 Route §

g

S

| Station_tram5 tram5 Record 5
hanh pham cua
0 — (|

Hinh 4.7 Mé hinh so @6 chuyén cira trong ARENA

Vi phuong an san xudt theo giai phap cai tién RPW 1a 83 san pham/ngdy va chu ky san xuét
5.75 phut. Tién hanh mo6 phong day chuyén lap rép trong phan mém ARENA.

Ta chon khoang cach thoi gian dén cua nguyén liéu dau vao (vét tu) cach nhau 5.75 phut
(Modun Create).
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Create 7 X
Entity Type:
w | [Entity 1 e

Time Between Arrivals

Twpe: Yalue: Units:

Fandom (Expa) ~ | |5.75 hinutes e
Entities per Arrival: bdae Arrivals: First Creation:

1 Infinite n.a

)4 Cancel Help

Hinh 4.8 Cdc théng sé dau vdo ciia vt tu

Modun Assign: dat tén 1a Assign 1
Gan gia trj hién tai (tnow) cho mot bién nodi bo. (tnow) 13 thoi diém ma thue thé d6 vira duge
tao ra trong hé théng.

Assign ? X

Marne:

Assign 1

Assignments:

Add..
<End of list»

Edit...

Delete

Cancel Help
Hinh 4.9 Thong sé cai ddt khoi Assign

Modun Route: dat tén Route 1 _cua
Di chuyén cac thuc thé (entities) giita cac phan khac nhau.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Route ? X
Mame:

Route 1_cua e
Foute Time: LInits:

0. ~ | | Minutes b
Destination Type: station Mame:

Station w | |Station 1 e

8] 4 Cancel Help

Hinh 4.10 Théng s cai dat khoi Route

Modun Station: dit tén Station_traml

Station s€ xac dinh di€ém dén cho modun Route, va & modun Station nay s€ 1a noi nhap vat tu
vao va bat dau dua vat tu t61 modun Process dé bat dau lap rap.

Station ? X

Mame: Station Type:

Station_tram] | Station

Station Mame:

|Stati|:|n 1 w |

Farant Activity Area: Agsocigted Intersection:

| | g
Feport Statistics

Cancel Help
Hinh 4.11 Théng so cai dét khoi Station

Modun Process: dat tén Traml

Process s& mo phong xir 1y, lap rap, san xuét cac cong doan trong cac tram.

Theo nhu hinh 4.12, nhom s& ding ham phan phdi Uniform — viét 13 UNIF (a, b) — 1a mot
phan phdi x4c suat déu, nghia 1a moi gia tri trong khoang tir a dén b c6 x4c suat xuat hién nhu
nhau. Ta sé& thu thap 60 dir liéu voi gid tri gin bang véi tram 1, sau d6 ta s& ding cong cu
Input Analyzer dé phan tich va chon ham Uniform véi gia tri (a, b) 1a (5.43, 5.62).
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Process ? X
Marne: Type:
Tram1 | Standard ~
Logic
Action: Priority:
Seize Delay Release e ‘Medium(Z) w
Resources:
Fesource, congnhan_tram1, 1 Add..
<End of list>
Edit...
Delete
Delay Tvpe: Units: Allocation:
Expression ~ | Minutes ~ | Walue Added ~
Expression
[UNIF(s 43 5.62) s

Report Statistics

Cancel Help
Hinh 4.12 Théng so cai ddt khoi Process
Modun Record: dat tén Record 1

Record gitp ghi lai cac dir li¢u sau do6 s€ phan tich cac dir li¢u dugc luu trit.
Record ? x

MNarme:

Record 1

Statistic Definitions:

Time Inte Adfribute 1, Mo, record] Add.
<End of list>
Edit..
Delete

Cancel Help
Hinh 4.13 Théng s6 cai dét khoi Record

Tién hanh cai dit cac théng sd dé chay chuong trinh mé phong:
Hop thoai Run-Setup:
Mo phong hé thong trong 8 gior lam viéc dé xac dinh:

- S6 hiéu sudt cho mdi quy trinh

- S0 lan 1am lai trung binh cho mdi cong viéc

- Thoi gian cho cong vi¢e trung binh

- Thoi gian thyuc hién cong viéc trung binh
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Run Setup X
Run Speed Run Control Reports Project Parameters
Replication Parameters Array Sizes Arena Visual Designer

L Initialize Between Replications
Number of Replications: B

|1 ’ Statistics System
Start Date and Time:

[ | Monday May 19,2025 92417 AM B |
Warm-up Period: Time Units:

|1 ’ Minutes W
Replication Length: Time Units:

[487.51 I Minutes ™

Hours Per Day:
8 |

Base Time Units:
Minutes o

Terminating Condition:

Cancel Apply Help
Hinh 4.14 Théng sé cai dat cho thoi gian chay mé phong

Thoi gian chay mo phong 1 460 phiit (Cap thém thoi gian & Run-Setup: thoi gian 1am viéc 1a
460 pht, thoi gian 16n nhat dé chay hét chu trinh 13 33.26 phut, cap phoi sau ting khoang
thoi gian 5.75 phut.
Can dit & Run setup: 460 + 33.26 — 5.75 = 487.51 (ph(t)

- S vong lap: 1

- Thoi gian nha may hoat dong trong ngay: 8 gid

Két qua mé phong:

9:24:58AM Category Overview May 19, 2025
[Unnamed Project I
Replications: 1 Time Units: Minutes

Key Performance Indicators

System Average
Number Out 83

Hinh 4.15 S6 san pham sdn xudt

- Thoi gian chd ¢ cac cong doan lam viée duoc théng ké theo dudng dan nhu sau:
Tir Category Overview — Unnamed Project - Queue — Time — Waiting Time
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Time
Waiting Time Minimum Maximum
Average Half Width Value Value
Tram1.Queue 0.8090 (Insufficient) 0.00 6.1257
Tram2.Queue 0.00119050 (Insufficient) 0.00 0.05024473
tram3.Queue 0.00653539 (Insufficient) 0.00 0.1302
tram4 Queue 0.02815013 (Insufficient) 0.00 0.1952
tramb5.Queue 0.00 (Insufficient) 0.00 0.00

T hinh 4.16, ta c6 thé thay thoi gian chd cao & Tram 1 1a do Tram 1 dang hoat dong nhu mot
nut thit c¢d chai ctia hé thdng. Thoi gian thyc hién cua no 1a yéu td gidi han chinh x4c suit dau
ra ciia toan bd quy trinh, khién cac san pham/yéu cau phai chd doi dé duogc xir 1y tai d6. Dé
giam thoi gian cho, can tap trung cai thién hi¢u suét tai Tram 1, vi du nhu tdng tdc do xur 1y,
tang s6 luong nhan vién, hodc phan bo lai cong viéc.

Mirc d6 st dung tai nguyén cua timg tram duoc thong ké theo dudng dan tir Category

Hinh 4.16 Thong ké thoi gian cho & cdc cong doan

Overiew — Unnamed Project — Resource — Usage — Instantaneous Utilization

Resource
Usage
Instantaneous Utilization Minimum Maximum
Average Half Width Value Value
congnhan_tram1 0.5001 (Insufficient) 0.00 1.0000
congnhan_tram?2 0.4898 (Insufficient) 0.00 1.0000
congnhan_tram3 0.4876 (Insufficient) 0.00 1.0000
congnhan_tram4 0.4852 (Insufficient) 0.00 1.0000
congnhan_tram5 0.4433 (Insufficient) 0.00 1.0000

Hinh 4.17 Théng ké mitc do sir dung tai nguyén ciia tieng cong doan

Tir bang thong ké Resource cho biét cac thong sb sau:

e Instantaneous Utilization (Inst Util): Mirc d6 st dung tai nguyén (%) (s6 ban/S6 ké
hoach) tai mdi thoi diém trong qué trinh chay mé phong. Mirc do str dung twong ddi
dong déu gilta Tram 1, 2, 3, 4 (tim 48-50%), trong khi Tram 5 thap hon mot chit
(44.3%). Diéu nay co thé cho thdy su phan bo cong viéc hodc thiét ké quy trinh dang
1am cho céng nhan c6 nhiéu thoi gian ranh r6i. Pao tao céng nhan c6 thé 1am nhiéu
cong viée & cac tram khac nhau. Khi mot tram ranh rdi, cong nhan co6 thé hd trg cac

tram ban hon hodc tram c6 thoi gian chd cao (nhu Tram 1 vé mit xt 1y).

Nhan xét: Sau khi chay mo6 hinh ARENA da khi phan tram, thi ta co thé théy muc do su dung
tai nguyén chénh léch gan bang nhau, thoi gian cac tram twong ddi gan bang nhau. Chinh vi
vay can cai tién va phan chia tram mot cach hop 1y dé tranh tinh trang “thoi gian cho”.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

CHUONG 5. PHAN TiCH HIEN TRANG DAY CHUYEN LAP RAP
TAPLO XE MAZDA CX —5 TAlI NHA MAY THACO - MAZDA

5.1. Téng quan day chuyén san xuat Taplo

— Day chuyén san xuét Taplo tai nha may THACO — MAZDA duoc thiét ké v6i nhiéu
cong doan lién tiép, mdi cong doan yéu cau do chinh xdc cao va thoi gian xtr 1y hop
ly.

— Quy trinh bat d4u tir viéc chuén bi linh kién, sau d6 1a gia cong va lap rép cac bd phan
nhé cho dén kiém tra chat luong. Mdi cong doan duoc t6 chirc khoa hoc nham dam
bao sy dong bd va hiéu qua trong san xuat.

— Nha may ap dung cic tiéu chuan kiém soat chat lwong nghiém ngit va cong nghé tu
dong hoa, giup nang cao do chinh xac va giam nhiéu thoi gian chd doi gitra cac cong
doan.

5.2. C4u truc day chuyén va cac cong doan chinh
Duya trén dir liéu thuc té thu thap tir nha may, tong s6 tram trong quy trinh lap rap Taplo gom
cO 5 tram, bao gém cac cong doan cu thé nhu sau:

Bdng 5.1 Bang céng doan va thoi gian thuc hién ciia chuyén Taplo

Tram | STT Cong doan ;l;;:log’l C%(i):lllll Ci?ﬁ;’ciéc

1 Lap JIG dén tap 16 0.32 *

2 Quay tap 16 theo hudng khac 0.43 1

3 Siét bo khoi dong théfl'g minh SSU vao 033 5

truc lai

1 4 Gan cong tic dén bao khan cap 0.65 3

5 Rép day dién ngan vao by CMU 0.35 4

6 Siét pat CMU 0.33 5

7 Siét man hinh 0.56 6

8 Siét panel audio va pat vao bd CMU 0.55 7

9 Lap md dun ti khi, PGR dén taplo 0.28 8

’ 10 Lap bong dén hop ging tay 0.35 9
GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thoi oi R >
Tram | STT Cong doan R oigian | Cong V s
cong doan trudce
11 | Kétndi day dién vao thi khi hanh khach 0.45 10
12 Lap cam bién mit troi dén taplo 0.32 11
13 Két ndi day diénvtap}(? dén cam bién 0.36 12
mat tro1
1 B6 tri day dién tapllc_) dén taplo (tay lai 0.47 13
trai)
- A A M 5 A [N 1 \
15 Siét day Mass (fua d,ay c}1¢n taplo vao 0.62 14
mang tap 16
16 Siét mat day dién taplo dén taplo 0.62 15
17 Bo tri day di¢én tagl.o dén taplo (bén 0.37 16
phai)
18 Bo6 tri day di¢n teiplc.)Nden taplo (khu vuc 0.72 17
O gitra)
19 BO tri ddy dién loa 0.08 18
20 B6 tri day dién taplo bén phai 0.33 19
21 B6 tri nhanh day dién la phong 0.29 20
22 Lap day dién taplo vap panel taplo 0.35 21
23 B6 tri ddy dién bd suoi 0.45 22
24 B6 tri ddy dién vao mang taplo 0.23 23
o5 Siét bo hoA’tr(_)‘ So )fe VE.IAO Panel taplo, va 0.19 24
ket noi day dién taplo
26 Lap bo hién thi 0.08 25
27 Két nbi giac dién dén bo hién thi 0.1 26
3 28 Lap man hinh dén taplo 0.25 27
29 Két ndi giac dién dén man hinh 0.06 28
30 Lip bang diéu khién nhiét d6 0.17 29
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram | STT Cong doan ;l;)l:;l (ii::rll C(:;li(;’ciéc
31 Két ndi day dién tz'l]é)lo dén bang diéu 011 30
khién
32 Bo tri day dién taplo dén taplo 0.15 31
33 Két ndi gidc ndi ?g%n dé”n day dién 0.12 39
taplo va gan no
34 | BO tri day dién taplo dén taplo(nhanh) 0.11 33
35 Dinh tuyén day dién taplo dén mang 0.07 34
taplo
36 BO tri day dién gitra 0.11 35
37 Lap bao vé giic nbi dén mang taplo 0.54 36
38 B6 tri tam day GBS 0.21 37
39 Réap b CMU vao taplo 0.3 38
40 Gén b thu anten chia khoa 0.25 39
41 Gan Op trang tri vao taplo 0.36 40
42 Rap 6p ngoai dong ho taplo 0.32 41
43 Gan nap che man hién thi 0.2 42
44 Gan 6 gid vao taplo 0.35 43
45 Gan 6p dudi tap 16 0.23 44
46 Gan ddng ho vao taplo 0.22 45
4 | 47 | Kétndi gidc dién taplo vao ddng hd 0.25 46
48 Lap cam bién trong xe dén taplo 0.19 47
49 BO tri day 0.33 48
50 B6 tri ddy dién DVD 0.51 49
51 Két ndi day dién vao cong tic 0.17 50
59 Giir tam op ‘Eranig. triA khi ?‘ng kiém tra 0.22 51
két noi cong tac
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram | STT Cong doan ;l;)l:;l (ii::rll Ci?ﬁgciéc
53 Siét loa vao taplo 0.28 52
54 Rép loa gitra 0.33 53
55 Rap loa gitra vao taplo 0.17 54
56 Siét bo tin hi¢u GPS 0.19 55

Két no61 day dién taplo va day ti€p son
57 T TR o8t 56
58 Lap truc ldp vao taplo 0.52 57
59 Két ndi day dién .t?plo vao bo dicu 0.15 58
khién
60 Gitr tam truc lai vao taplo 0.19 59
61 Théao dung cu giir truc lai tr taplo 0.12 60
62 Sap xép tao day dién tapo va cao su 0.37 61
63 Th4o tim tam thoi 0.42 62
64 Gén luéi loa 0.25 63
65 Gan nap che tryc i trén 0.5 64
> 66 Thao JIG 0.26 65
67 bat tam day di¢n taplo 1én taplo 0.21 66
68 bat tam thoi day dién taplo 1én JIG 0.22 67
69 Rép vong tui khi va b su 0.31 68
70 | Kétndi day dién vao vong xoay tii khi 0.28 69
71 Két n6i day dién vong xoay thi khi 0.22 70
72 | Giir thm day dién trén vong xoay thi khi 0.32 71
73 Siét bo MIC trén taplo 0.25 72
74 Siét Pat gan MIC duéi truc l4i 0.15 73
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Moi cong doan dugc thyc hién tai mgt tram lam viéc cu theé, moi tram s€ ¢6 2 cong nhan thao
tac lam viéc trén tram do.

5.2.1 Hién trang phan bé theoi gian
Tinh trang san xuét ctia nha may nhu sau:

- S6 lwong san pham yéu cau cia nha may: 80 xe/ngay
- Production Cycle time (PCT) = % = 5.75 (Phat/xe)
- Gia str hiéu qua lam viéc dat 95% (UTR)
- Thoi gian chu ky rong (Line cycle time)
LCL = PCT * UTR = 5.75 * 95% = 5.46 (PhUt/xe) = 327 (Giay/xe)

- Hiéu qua chuyén (Ballancing Eficiency)

T6ng thoi gian lam viéc cla 6 nhan sy * 2385
= : - *100% = —— * 100% = 79.65%
Thoi gian lam viéc lo6n nhit+6 *6

Pé danh gia mtc do hiéu qua trong phan bod cong viée tai day chuyén lap rap taplo, nhém
thuc hién di tién hanh phan tich dit liéu thoi gian tai timg tram 1am viéc. Bang dudi day thé
hién thoi gian thao tac tai timg tram truéc khi phan bd hop 1y (chua phan tram).

Bang 5.2 Thoi gian khi chwa phan tram

Thoi gian chwa | Thoi gian

Tram . x.

: phan tram roi

1 3.52 2.23

2 6.48 -0.73

3 2.63 3.12

4 5.13 0.62

5 4.74 1.01
Tong 22.5

Téng thoi gian thao tac toan day chuyén 1a 22.5 phut chia cho 5 tram, va thoi gian cycle time
14 5.75 pht.

Khi so sanh thoi gian thyc té ctia timg tram véi thoi gian chu ky:

- Tram 2 vuot qua thoi gian chu ky 6.48 phat > 5.75 phut, tao thanh mot nut thit cd chai
(Bottleneck) trong day chuyén, gy cham tré toan hé thong.

- Tram 3 lai c6 thoi gian chi 2.63 phut thép hon cac tram con lai rat nhiéu, gay nén thoi
gian rdi rat 16n, ddn dén lang phi nhan cong va thiét bi.

Téng thoi gian rdi tai cac tram (Ngoai trir tram 2) la: 2.23 + 3.12 + 0.62 + 1.01 = 6.98 phut

Dic biét, tram 3 c6 thoi gian rdi cao nhit (3.12 phit) trong khi d6 tram 4 c6 ty 1¢ thap nht.
Nén din dén viéc thiéu can bing giira cac tram.
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

5.2.2. Phan tich gi4 tri trong lap rap Taplo
Bang dudi day thé hién thoi gian thuc hién cac thao tic trong qua trinh lap rap taplo. Bao gdm
ba chi s6 chinh: Thoi gian gia tri (Value Operation), thoi gian thao tac can thiét (Necessary
Operation) va thoi gian lang phi (Waste Operation).

Bang 5.3 Thoi gian thuc hién cdc thao tdc trong qud trinh ldp rdp taplo

: Operation (S)

1 189.6 94.8 173.4 327
2 213.6 82.8 187.2 327
3 220.2 80.4 186.6 327
4 226.8 84.6 187.8 327
5 199.2 91.2 167.4 327

Biéu do dudi day gitip minh hoa truc quan sy phan bd céc loai thoi gian thao tic cho chuyén
taplo:

BIEU PO CYCLE TIME LAP RAP

700
600
500
400
300

[
00
0
1 2 3 4 5

I Value Operation (S) mmmm Necessary Operation

Waste operation —@=— Cycle time(S)

Hinh 5.1 Biéu dé Cycle time ldp rdp

Téng thoi gian chu ky ciia mdi tram déu vuot xa duong Cycle Time (327 gidy), diéu nay cho
thdy chuyén dang hoat dong kém so v6i muc tiéu ctia nha may.

5.2.3. Can bang chuyén san xuiat sau khi cai tién lan 1
Tram 1: K¢ vat tu xa véi vi tri [am viéc, cong nhan di chuyén xa dé léy vat tu va cong cu dung
cu, ton nhiéu thoi gian.
Giai phap: B6 tri lai ké => Giam 86 gidy thoi gian thao tac.
Tram 2: D1 chuyén nhiéu dé léy cong cu dung cu va vat tu
Giai phap: Thiét ké ké ca nhan dé cong cu dung cu va vat tu nho, ¢ thé di chuyén linh hoat
cho tirng cd nhan => Gidm 37 giay thoi gian thao tac
GVHD: ThS.Huynh Burc Tri SVTH: Nguyén Uyén Nhi
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Tram 3: C6 thao tac gidng tram 2, nén ton nhiéu thoi gian
Giai phap: Thiét ké giéng tram 2 => Giam 97 gidy thoi gian thao tac.
Tram 4: K¢ vat tu xa véi vi tri [am viéc, cong nhan di chuyén xa dé léy vat tu va cong cu dung
cu
Giai phap: B tri lai ké => Giam 130 gidy thoi gian thao tac.
Tram 5: K& vat tu xa véi vi tri lam viéc
Giai phap: bd tri lai ké => Giam 45 giy thoi gian thao tac.
Badng 5.4 Két qua phan tich sau cdi tién lan 1

i Operation (S)

1 103.6 84.8 87.4 327
2 176.6 82.8 150.2 327
3 123.2 80.4 89.6 327
4 96.8 84.6 57.8 327
5 154.2 91.2 122.4 327

BIEU DO SAU KHI CAI TIEN LAN 1

500

400
300 L
200 N || -
N [ l D
0
1 2 3 4 5

E Value Operation (S) mmmm Necessary Operation

Waste operation  ==@==Cycle time(S)

Hinh 5.2 Biéu dé sau khi cdi tién lan 1

Bi€u do trén cho ta thay sau khi cai tién lan 1 da c6 hi€u qua 10 trong viéc giam lang phi. Tuy
nhién, tram 2 va tram 5 van can dugc tap trung t61 uu hoda hon nira.

5.2.4. Can bang chuyeén san xuat sau khi cai tién lan 2
Nha may cai tién lai 1an 2 bﬁng cach phan chia lai cong viéc tai cac tram:
- Chuyén cong doan tir tram 2 Lip bong dén hop ging tay (21s), Két ndi day dién taplo
dén cam bién mit troi (21.6s), B tri day dién loa (4.8s), qua tram s6 1

=> Tong thoi gian cic cong doan duoc chuyén: (47.4s)
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- Chuyén cong doan Két ndi day dién taplo vao bd diéu khién (9s), Thao dung cu giit
tryc 1i tir taplo (7.2s), Gan luéi loa (15s). Tl tram 5 qua tram 3

=> Téng thoi gian chuyén cong doan: 31.2s

Bdng 5.5 Két qua sau khi cdi tién lan 2

' Operation (S)

1 151 84.8 87.4 327
2 129.2 82.8 102.8 327
3 154.4 80.4 89.6 327
4 96.8 84.6 57.8 327
5 123 91.2 91.2 327

BIEU PO SAU KHI CAI TIEN LAN 2
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200 -
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100
50
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2 3 4

EE Value Operation (S) mmmm Necessary Operation

mmmm Waste operation —@=—Cycle time(S)

Hinh 5.3 Biéu dé sau khi cdi tién lan 2

Sau khi cai tién lan 2, ta c6 thé nhin thay rd thoi gian cta cac tram di c6 xu hudéng dong
déu nhau. Ty 1€ lang phi giam rd, dac bi¢t 1a & tram 2 va tram 5. Pam bao dugc tién do
san xuat, loai bo nguy co cham tré cho qué trinh san xuat ciia nha may.
5.3. Ap dung phwong phap Ranked Positional Weight (RPW)
- Phuong 4n san xuit cia nha may:
Thoi gian lam viéc ciia nha may: 8 gid/ngay
San lugng: 80 xe/ngay

Ta tién hanh xay dung gian d6 thir tu vu tién vé6i tit ca 74 cong doan.
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ML b e e Lo Lk e Ll o Lo Ll Lok o

Hinh 5.4 Gidn do thir tir wu tién

Do thi théi gian cong doan
(Trwée khi phan tram)

0.8

0.6

1 4 710131619222528313437404346495255586164677073

0.2
0

Thoi gian céng doan (Phut)

Hinh 5.5 Bé thi thoi gian — céng doan truede khi phén tram

Nhan xét: Thoi gian giita cac cong doan bién dong 16n, cho thay sy khong dong déu vé
thoi gian xtr Iy gitta cac cong doan, dan dén sy mat can bang trong day chuyén. Cac cong
doan c6 thoi gian cao nhu cong doan 19, 37 va dac biét 1a cong doan 55. S€ tao thanh cac
nut that c6 chai (Bottleneck), gdy cham tré cho qué trinh san xuat.

Theo co sé 1y thuyét di xay dung ¢ chuong 2, ta tién hanh hinh thirc can bang chuyén
theo giai thuat RPW.
Tir bang 4.1 va phuong 4n san xudt ciia nha may, ta tinh dugc thoi gian chu ky va sé

tram toO1 thi€u nhu sau:
Thoti gian san xuit trong ngay _ 460

Thoi gian chu ky = = 5.75 (Phut)

San lwong san xuit trong ngay 80

Téng thoi gian cua cac cong doan = 22.5 pht

£ JSIRIEY- .5
SO tram to1 thiéu = % =4 (Tram)
Ta bat dau thyc hién giai thuat RPW:

- Tir hinh 5.4 ¢6 gian d6 tha ty wu tién
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Bdng 5.6 Bang RPW ciia chuyén Taplo

STT | RPW | STT | RPW | STT | RPW
1 14.81 26 8.62 o1 4.36
2 14.49 27 8.54 52 4.29
3 14.06 28 8.44 53 4.27
4 13.73 29 8.19 54 3.99
3 13.61 30 8.13 55 3.82
6 13.37 31 7.96 56 3.65
7 13.04 32 7.85 57 3.46
8 12.48 33 7.7 58 3.18
9 11.93 34 7.58 59 2.56
10 11.85 35 7.47 61 2.22
11 11.76 36 7.4 62 2.1
12 11.67 37 7.29 63 2.03
13 11.62 38 7.19 64 1.96
14 11.56 = 6.98 65 1.71
15 11.09 40 6.68 66 1.21
16 10.47 41 6.53 67 1.01
17 9.85 42 6.17 68 0.98
18 9.75 43 6 69 0.95
19 9.65 44 5.8 70 0.79
20 9.57 45 5.45 71 0.51
21 9.24 46 5.22 72 0.4
22 9.15 47 ) 73 0.38
23 9.07 48 491 74 0.13
24 9.04 49 4.72
25 8.81 50 4.69

- C6 2 cach dé tinh trong s6 RPW, nhung ta chon céch tinh RPW cua moi cong doan
nhu sau: Tong thoi gian lam viéc cla tat ca cac cong doan tryuc tiép theo sau né trong
gian d6 thr ty vu tién cong véi thoi gian 1am viée cta chinh cong doan dang xét. Dé
tinh dé dang va nhanh gon hon, ta dung 1énh SUMPRODUCT trong Excel.

Xép hang cac cong doan theo thir ty giam dan cia RPW.
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Bdng 5.7 Sdp xép RPW gidm dan

STT Cong doan Thoigian | Congviee | op,,
cong doan trude
1 Lap JIG dén tap 16 0.32 * 14.81
2 Quay tap 16 theo hudng khac 0.43 1 14.49
3 Siét bo khoi (Tong th0T1.g minh 0.33 ) 14.06
SSU vao truc lai
4 Gan cong tic dén bao khan cip 0.65 3 13.73
5 Rap day dién ngan vao bo CMU 0.35 4 13.61
6 Siét pat CMU 0.33 5 13.37
7 Siét man hinh 0.56 6 13.04
Siét panel audio va pat vao bd
i : 7 124
8 CMU 0.55 8
Lip md dun thi khi, PGR dé
9 ap mo dun tii khi, PGR dén 0.28 3 11.93
taplo
10 Lap bong dén hop ging tay 0.35 9 11.85
1 Két ndi day dle;nlvao tai khi hanh 0.45 10 11.76
khach
12 Lap cam bién mit troi dén taplo 0.2 11 11.67
13 Két noi da?;dwnvtap‘l(? dén cam 0.36 12 11.62
bi€én mat tro1
14 Bo6 tri day dlf;nfapl,(_) dén taplo 0.47 13 11.56
(tay lai trai)
15 Siét day Mass (fua d’ay cile;n taplo 0.62 14 11.09
vao mang tap 16
16 | Siét mat day dién taplo dén taplo 0.62 15 10.47
17 Bo6 tri day dlf;n tapfl.o dén taplo 0.37 16 0.85
(bén phai)
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Thoi o < =
STT Cong doan hotgian | Congvice | o,
cong doan trudce
18 Bo6 tri day dién ta}pl(?Nden taplo 0.72 17 9.75
(khu vyc ¢ gitra)
19 BO tri day dién loa 0.08 18 9.65
20 BO tri day dién taplo bén phai 0.33 19 9.57
21 B6 tri nhanh day dién la phong 0.29 20 9.24
22 | Lap day dién taplo vap panel taplo 0.35 21 9.15
23 B6 tri day dién bo suoi 0.45 22 9.07
24 B6 tri ddy dién vao mang taplo 0.23 23 9.04
o5 Siét bo ‘hoAtrQ go )fe Vz'lf) Panel 0.19 24 8.81
taplo, va két no1 day dién taplo
26 Lap bo hién thi 0.08 25 8.62
27 | Kétndi gidc dién dén bo hién thi 0.1 26 8.54
28 Lap man hinh dén taplo 0.25 27 8.44
29 Két ndi giac dién dén man hinh 0.06 28 8.19
30 Lap bang diéu khién nhiét do 0.17 29 8.13
31 Két ndi day il@n te.q;)lo dén bang 011 30 796
diéu khién
32 BO tri ddy dién taplo dén taplo 0.15 31 7.85
33 Két n(?l’\ giac noi r‘lgaLn de’n day 0.12 39 77
dién taplo va gan nd
34 B6 tri day dl@l’l, taplo dén 011 33 7 58
taplo(nhanh)
35 Dinh tuyén fiay dién taplo dén 0.07 34 747
mang taplo
36 B6 tri day dién giira 0.11 35 7.4
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STT Cong doan CTOILZ izlrll Cﬁ;ﬁ GVCIGC RPW

37 Lip bao vé gidc nbi dén mang 0.54 36 799
taplo
38 B6 tri tam day GBS 0.21 37 7.19
39 Rap b CMU vao taplo 0.3 38 6.98
40 Gan bo thu anten chia khoa 0.25 39 6.68
41 Gan 6p trang tri vao taplo 0.36 40 6.53
42 Rap 6p ngoai dong ho taplo 0.32 41 6.17
43 Gan nap che man hién thi 0.2 42 6
44 Gian 6 gi6 vao taplo 0.35 43 5.8
45 Gan op dudi tap 16 0.23 44 5.45
46 Gan dong ho vao taplo 0.22 45 5.22
47 Két ndi giéc dién} taplo vao déng 0.25 46 5
ho
48 | Lap cam bién trong xe dén taplo 0.19 47 491
49 B6 tri day 0.33 48 4.72
50 B6 tri ddy dién DVD 0.51 49 4.69
51 Két ndi day dién vao cong tic 0.17 50 4.36
59 Giit tam 6p Eranif;. triA khi ?ng kiém 0.22 51 4.29
tra két no1 cong tac

53 Siét loa vao taplo 0.28 52 4.27
54 Rap loa giita 0.33 53 3.99
55 Rap loa gitra vao taplo 0.17 54 3.82
56 Siét bo tin hiéu GPS 0.19 55 3.65
57 Két no1 d:g/nciglzré Itla(pél;)/[;fja day tiép 0.81 56 3.46
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Thoi o ~ =
STT Cong doan hotgian | Congvice | o,
cong doan trudce
58 Lap truc ldp vao taplo 0.52 57 3.18
59 Két noi day dién 't'zlplo vao bo dicu 0.15 58 9 56
khién
60 Gitlr tam tryc 1ai vao taplo 0.19 59 2.41
61 Thao dung cu gitt tryc lai tur taplo 0.12 60 2.22
62 Sap xép tao day dién tapo va cao 0.37 61 21
Su
63 Thao tdm tam thoi 0.42 62 2.03
64 Gan lui loa 0.25 63 1.96
65 Gan nip che tryc 1ai trén 0.5 64 1.71
66 Théo JIG 0.26 65 1.21
67 bat tam day dién taplo 1€n taplo 0.21 66 1.01
68 bat tam thoi day dién taplo 1é€n 0.22 67 0.98
JIG
69 Rap vong tai khi va b su 0.31 68 0.95
20 Két no1 day d1,¢_n V?.O vong xoay 0.28 69 0.79
tai khi
71 Két noi day d1¢n,vong xoay tui 0.22 20 0.51
khi
79 Gilr tam day d}c:en tr,en vong xoay 0.32 71 0.4
tai khi
73 Siét bo MIC trén taplo 0.25 72 0.38
74 Siét Pat gan MIC dudi truc l4i 0.15 73 0.13

- Sau khi c6 bang sip xép RPW giam dan, ta tién hanh phan tram theo giai thudt RPW
va c6 két qua nhu sau:

GVHD: ThS.Huynh Durc Tri SVTH: Nguyén Uyén Nhi
KSHD: KS. Nguyén Thi Suong V4 Thi Thu Diém
KS. Pinh Tran Huyén Trang
58



bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Bang 5.8 Bang phdn tram theo gidi thuat RPW

Thot Cong
- Th‘. . Th‘. .
Tram | STT Cong doan glan viec | RPW 018lan mxglan
cong , tram rol
truoc
doan
1 Lap JIG dén tap 16 0.32 * 11481 0.32 5.43
o | Quaytaplotheo hudng | o 1 |1449| o075 5
khac
- L ,\kho- A hf\
g | Sietbokhoidongthong | o 2 |1406| 108 4.67
minh SSU vao truc lai
4 A tL \ br
4 | Gancongticdénbio | .o 3 |1373| 173 4.02
khan cap
Rap day dién ngin vio
5 bo OMU 0.35 4 | 1361 1.97 3.78
6 Siét pat CMU 0.33 5 [13.37 2.3 3.45
7 Siét man hinh 0.56 6 | 13.04 2.86 2.89
Siét 1 audio va pat
L8 | T ey | 085 7 |1248| 341 2.34
Lap mé 4i khi, PGR
g |LApmoduntiikhi PGR ), g 8 1193 369 2.06
dén taplo
1o | LApbongdenhopgang | o 9 |11.85| 404 1.71
tay
Két ndi day dién vao tai
11 <hi hanh khach 0.45 10 |11.76 4.49 1.26
Lap cam bién mit troi
12 s 0.32 11 | 11.67 4.69 1.06
dén taplo
Két ndi day dién tapl
13 | Ketnoidiy diéntaplo - o0 12 |1162| 505 0.7
dén cam bién mat troi
B;( r 1A JN 1 A
14 | BOtridaydicntaplodén | 13 |1156| 552 0.23
taplo (tay lai tréi)
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Thoi Cong
Tram | STT Cong doan gian | iae | rpwy | 1hoiglan | Thoi gian
) ’ cong , tram rol
trwoc
doan
Siét day Mass cua day
15 | dién taplo vao mang tap 0.62 14 11.09 0.62 5.13
16
.,(t - A N 1
16 | Setmatdaydientaplo |0, 15 | 1047 | 124 451
dén taplo
g7 | Bowiddydiéntaplodén [ o7 16 | 985 | 161 4.14
taplo (bén phai)
1g | Bowidaydientaplodén | o) 10 gge | 5 g 3.42
taplo (khu vyc ¢ gitra)
19 B6 tri day dién loa 0.08 18 | 9.65 2.41 3.34
g0 | Bouidaydientaplobén [ 00 | 19 | 957 | 274 3.01
phai
B6 tri nhanh day dién 1
o |21 | POTTTEAMTIYEAREA 029 | 20 | 924 | 303 2.72
phéng
Lip day dién taplo va
gp | Lapdaydientaplovap | o0 21 | 915 | 338 2.37
panel taplo
23 | Botriday diénbosudi | 0.45 22 | 9.07 3.83 1.92
gq |BOUidaydibnvaomang | ) 23 | 904 | 406 1.69
taplo
Siét bo hod tro d6 xe vao
25 | Panel taplo, va két n6i 0.19 24 | 8.81 4.25 1.5
day dién taplo
26 Lap b hién thi 0.08 25 | 8.62 4.33 1.42
g7 | Ketnoigiacdiendénbo |, 26 | 854 | 443 1.32
hién thi
28 | Lap man hinh dén taplo | 0.25 27 | 8.44 4.68 1.07
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thoi Cong
Tram | STT Céng doan gian | e | Rpyy | Thoigian | Thot gian
) ’ cong , tram rol
trwoc
doan
gg | Ketmotgiacdiendén [0 | o9 | g1 | 474 1.01
man hinh
g0 | LApbangdiukhién 1, o 29 | 813 | 491 0.84
nhiét do
Két ndi day dién taplo
3| dén bing diéu khitn 0.11 30 | 7.96 5.02 0.73
gp | Bowlddydiéntaplodén |, 0 | 5 | ge5 | 547 0.58
taplo
Két ndi gidc ndi ngan
33 dén day dién taplo va 0.12 32 7.7 5.29 0.46
gan nd
B A , A PN 1 A
g | BOUidaydientaplodén |, | 45 | ;g 5.4 0.35
taplo(nhanh)
g5 | Dinhtuyénddy dién 0.07 34 | 747 | 547 0.28
taplo dén mang taplo
36 | BO i day dién gita 0.11 3B | 74 5.58 0.17
g7 | LApbaovegidendiden [ o) 36 | 7.29 0.54 5.21
mang taplo
38 B6 tri tam day GBS 0.21 37 7.19 0.75 5
39 | Répbo CMU vao taplo 0.3 38 6.98 1.05 4.7
Gan bo thu anten chi
3 | 40 anbo tau anten cla 14 o5 39 | 6.68 1.3 4.45
khoa
gp | GAnopurangtrivao a0 |40l gss | 166 4.09
taplo
42 | RapOP ntigi‘; dongho |4 o) 41 | 6.17 1.98 3.77
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Thoi Cong
Tram | STT Cong doan glan viec | RPW Thoi gian Thmflan
) ) cong , tram rol
truoc
doan
< 4 h \ h A
g3 | Ganndpchemanhien |, 2 | 6 2.18 3.57
thi
44 Gan 6 gi6 vao taplo 0.35 43 5.8 2.53 3.22
45 Gan op dudi tap 16 0.23 44 | 5.45 2.76 2.99
46 | Gan dong ho vao taplo 0.22 45 | 5.22 2.98 2.77
g7 | Rétnoigicdiéntaplo | g 0 | e | g 3.23 252
vao dong ho
Lap cam bién trong xe
48 p 0.19 47 | 491 3.42 2.33
den taplo
49 B6 tri day 0.33 48 | 4.72 3.75 2
50 | BO tri day dién DVD 0.51 49 | 4.69 4.26 1.49
5y | Ketnoiddydinvao [, 50 | 436 | 443 1.32
cong tac
Giit tam Op trang tri khi
52 dng kiém tra két ndi 0.22 51 | 4.29 4.65 1.1
cong tic
53 Siét loa vao taplo 0.28 52 4.27 4.93 0.82
o4 Rép loa gitra 0.33 53 3.99 5.28 0.47
55 Rap loa gifra vao taplo 0.17 54 3.82 5.45 0.3
56 Siét bo tin hidu GPS 0.19 55 | 3.65 5.64 0.11
57 | Ketndidaydientaplova | 00 1 5o | 546 | gg 4.94
day tiép song dén CMU
4 58 | Lap truc lap vao taplo 0.52 57 | 3.18 1.33 4.42
Két ndi day dién tapl
5o | Kétnoidaydientaplo | 0 | ge | o5g | g 4g 4.27
vao bd diéu khién

GVHD: ThS.Huynh Durc Tri
KSHD: KS. Nguyén Thi Suong
KS. Pinh Tran Huyén Trang

SVTH: Nguyén Uyén Nhi
V6 Thi Thu Diém

62




bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Lo Cong
Tram | STT Céng doan gian | e | Rpyy | Thoigian | Thot gian
) ’ cong , tram rol
truoc °
doan
go | Olrtamtruclaivao 0.19 59 | 2.41 1.67 4.08
taplo
g1 | [hdodungeugiroryclail ), 60 | 2.22 1.79 3.96
tu taplo
g2 | Sapxep taodaydien 0.37 61 | 21 216 3.59
tapo va Cao Su
63 Théo tam tam thoi 0.42 62 | 2.03 258 317
64 Gan 1u6i loa 0.25 63 | 1.96 283 2.92
65 | Gannap che truc laitrén | 0.5 64 1.71 3.33 2.42
66 Thao JIG 0.26 65 | 1.21 3.59 216
g7 | Pattamdiydiéntaplo |, 66 | 1.01 38 1.95
Ién taplo
gg | Dattamthoidaydien | ., 67 | 0.98 4.02 1.73
taplo 1én JIG
gg | Rapvong tS‘l‘Jl khivabo |5 68 | 0.95 4.33 1.42
70 | Ketnoidydienvao 0.28 69 | 0.79 4.61 1.14
vong xoay tui khi
71 | Ketnoidaydienvong |, 70 | 051 4.83 0.92
xoay tui khi
7o | Gir@mdaydiénteen | o, 71 | 04 5.15 0.6
vong xoay tui khi
73 | Siét bo MIC trén taplo 0.25 72 | 0.38 5.4 0.35
74 | SietPatganMICdusi | 73 | 013 | 555 0.2
truc lai
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Sau khi &ap dung giai thuat RPW thi ta phan dugc 4 tram va thoi gian chu ky 5.75 phat.
Ta c6 d thi thoi gian va cong doan sau khi phan tram nhu sau:

D6 thi cong doan - Thoi gian cong doan cia RPW
(Sau khi phan tram)

5.75 5.58 5.62 5.55
1 2 3 4

Thoi gian cong doan (Phut)

o Fkr N W s~ 0o o N

Hinh 5.6 D6 thi thoi gian — cong doan sau khi phdn tram

Tir hinh 5.5 va 5.6 ta thay duoc su thay ddi rd rét nhu sau: Trude khi phan tram, quy trinh san
xuét ton tai nhiéu diém chua t6t do sy chénh 1éch 16m gifra cac cong doan. Sau khi phan tram,
1am dong déu cac cong doan va phan bo thoi gian hop Iy hon. Viéc phan tram gitip cai thién
su can bang day chuyén, ting hiéu qua sir dung lao dong va ning cao ning suat.

Bdng 5.9 86 tram va thoi gian ciia cdc tram

Tram | Thoi gian tram (tsk Max-tsk)
1 5.75 0
2 5.58 0.0289
3 5.62 0.0169
4 5.55 0.04
Tong 22.5 0.0858

Ta tinh tiép cac théng sé danh gia day chuyén san xuit:
Hiéu qua chuyén:

tsk 225
LE = m_ _—=
Zk_l cxm  (5.75%4)

X 100% =96.91 %

D6 thong subt:

Sl = /3 (tsk max — tsk )2 =+0.0858 = 0.29

Ning suat thuc té:
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

_ Thoigiansxtrong ngay _ 460

=80 (san pham)

Thoi gian tram lébn nhit  5.75
5.4. So sanh két qua & nha may va giai thuat RPW
Ta tién hanh so sanh 2 két qua can bang chuyén cta nha may va phuong phép theo trong sd
vi tri (RPW).
Bang 5.10 So sanh 2 phwong phap

Ti€u chi/Phuong phap Cuta nha may RPW
Hiéu suét 79.65% 96.91%
S6 san pham 80 80

So sanh giita nha may va theo phuong phap nhom thuc hién ta nhan thdy phuong phap RPW
c6 hiéu suit cao hon dat 96.91%.

5.5. Quy trinh thwc hién md phéng é chuyén Taplo

Ta c6 m6 hinh so d6 cia chuyén Taplo trong ARENA

\ Y »
Taplo cian 1
B l H - l_l—‘ Route 1_Taplo

' 4

p—
J S | Tram1 — .| i = 1
Station_Tram1 l Record " L. Route_Tram 2
j[SRton_Tam24—) Tram2 | Recors2 1| Route Tram3
oute_Tram:

«| Station_Tram 3 f— | TS p—r—| Record3 B——____a| Route Tramé
| i |
-|Slanon_Tram4 —1 I s | Recordss ol Thanh pham

Hinh 5.7 M6 hinh so bé ciia ddy chuyén ldp rap Taplo trong ARENA

Vi phuong an san xudt theo giai phap cai tién RPW 1a 80 san pham/ngay va chu ky san xuét
5.75 phut. Tién hanh mo phong ddy chuyén lap rép trong phan mém ARENA.

Ta chon khoang cach thoi gian dén ciia nguyén liéu dau vao (vat tu) cach nhau 5.75 phat
(Modun Create).
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Dé tai: Ung dung cdn bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Create ? X

Name: Entity Type:

[Taplo v IEntlty 1| v
Time Between Arrivals

Type: Value: Units:

Random (Expo) v ’5775 | Minutes v
Entities per Arrival: Max Arrivals: First Creation

1 | [Infinite | |00

Hinh 5.8 Théng sé ddu vao ciia vit tie

Modun Assign: dat tén 1a Assign 1
Gan gia tri hién tai (tNow) cho mét bién ndi bo. (tNow) 1a thoi diém ma thyc thé d6 vira duoc
tao ra trong hé théng.

Assign ? X

MName:

Assign 1 W

Assignments:

“ariahle, Variahle 1, tnow Add..

<End of list>
Edit..
Delete

Hinh 5.9 Théng sé cai ddt ciia khéi Assign

Modun Route: dat tén Route 1 _Taplo
Di chuyén cac thuc thé (entities) giita cac phan khac nhau.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Route 2 X
Mame:

‘RD ute 1_Tapla| w
Foute Time: ILInits:

‘U. V| inutes v
Destination Type: Station Name:

Station v | |Station 1 v

Hinh 5.10 Théng sé cai ddt ciia khoi Route

Modun Station: dit tén Station_traml
Station s& xac dinh diém dén cho modun Route, va & modun Station nay s€ la no1 nhép vat tu
vao va bat dau dua vat tu toi modun Process dé bat dau lap rap.

Station ? s
Marme: Station Type:
|Statinn_Tram1 ‘ Station e

Station Mame:

|Stati|3n 1 e ‘

Farent Activity Area Associated Intersection:

Feport Statistics

Hinh 5.11 Théng s cai ddt ciia khoi Station

Modun Process: dat tén Traml

Process sé mo phong xir 1y, lap rép, san xudt cac cong doan trong cac tram. Theo nhu hinh
5.11, nhom sé& dung ham phan phéi Uniform — viét 1a UNIF (a, b) — 1a mot phan phdi xac sut
déu, nghia 12 moi gia trj trong khoang tir a dén b c6 xac sudt xuat hién nhu nhau. Ta s& thu
thap 60 dir liéu voi gia tri gan bang véi tram 1, sau d6 ta s& ding cong cu Input Analyzer dé
phan tich va chon ham Uniform véi gia tri (a, b) la (5.58, 5.77).
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Pé tai: Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Process ? X
Marne: Type:
Traml ~ | | Standard ~
Logic
Action: Pricrity:
Seize Delay Release v |Medium(2) ~
Resources:

Fesource, congnhan_trami, 1 Add
<End of list>

Edit

Delete
Delay Tvpe Units: Allocation
Expression w | Minutes | | Value Added W
Exprassion:
|UNIFiS 58, 5.77) v

Report Statistics

Cancel Help
Hinh 5.12 Théng s cai ddt ciia khoi Process

Modun Record: dat tén Record 1
Record gitp ghi lai cac dir li€u sau do s€ phan tich cac dit li¢u dugc luu trir.
Record ? x

Mame:

Fecord 1

Statistic Definitions:

Add...

Edit...

Delete

Hinh 5.13 Théng s6 cai dat ciia khoi Record

Tién hanh cai dit cac théng sd dé chay chuong trinh mé phong:
Hop thoai Run-Setup:
Mo phong hé thong trong 8 gior lam viéc dé xac dinh:
- S6 hiéu sudt cho mdi quy trinh
- S6 lan 1am lai trung binh cho mdi cong viéc
- Thoi gian cho cong vi¢e trung binh
- Thoi gian thyuc hién cong viéc trung binh
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Run Setup X
Run Speed Run Control Reports Project Parameters
Replication Parameters Array Sizes Arena Visual Designer

_— Initialize Between Replications
Number of Replications: P

|1| ‘ Statistics System
Start Date and Time:

L] Thursday . May 22,2025 205:05PM EN
Warm-up Period: Time Units:

I0.0 ‘ Minutes b
Replication Length: Time Units:

[523.99 | [Minutes v

Hours Per Day:
e |

Base Time Units:
Minutes v

Terminating Condition:

Cancel Apply Help
Hinh 5.14 Théng sé cai dat cho thoi gian chay mé phong

- Thoi gian chay mo phong 1a 460 phut (Cap thém thoi gian & Run-Setup: thoi gian lam
viéc 1a 460 phut, thoi gian 16n nhat dé chay hét chu trinh 13 69.74 phut, cip phoi sau
tung khodng thoi gian 5.75 phut.

- Can dit & Run setup: 460 + 69.74 — 5.75 = 523.99 (phut)

- S vong lap: 1

- Thoi gian nha may hoat dong trong ngay: 8 gid

- Két qua mé phong:

9:48:13PM Category Overview May 25, 2025

[Unnamed Project

Replications: 1 Time Units: Minutes

Key Performance Indicators

System Average
Number Out 80

Hinh 5.15 S6 sdn pham sdn xudt

Thoi gian chd & cac cong doan 1am viée duoc thdng ké theo dudng din nhu sau:
Tiur Category Overview — Unnamed Project - Queue — Time — Waiting Time
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Time
Waiting Time Minimum Maximum
Average Half Width Value Value
Tram1.Queue 11.5784 (Insufficient) 0.00 A7 4442
Tram2.Queue 0.00 (Insufficient) 0.00 0.00
Tram3.Queue 0.00430872 (Insufficient) 0.00 0.06577633
Tram4.Queue 0.00 (Insufficient) 0.00 0.00

Hinh 5.16 Thong ké thoi gian cho & cdc cong doan

T hinh 5.16, ta c6 thé thay thoi gian chd cao & Tram 1 1a do Tram 1 dang hoat dong nhu mot
nut that c6 chai ctia hé théng. Thoi gian thyc hién ctia no 1a yéu t6 gisi han chinh xéac suat dau
ra ctia toan bd quy trinh, khién cac san pham/yéu cau phai chd doi dé dugc xir 1y tai d6. Bé
giam thoi gian cho, can tap trung cai thién hi¢u suét tai Tram 1, vi du nhu tdng tdc do xur 1y,
tang s6 luong nhan vién, hodc phan bo lai cong viéc.

Mitc d6 st dung tai nguyén cua ting tram duoc thong ké theo dudong dan tir Category
Overiew — Unnamed Project — Resource — Usage — Instantaneous Utilization

9:48:13PM Category Overview May 25, 2025
|Unnamed Project I
Replications: 1 Time Units: Minutes
Resource I
Usage
Instantaneous Utilization Minimum Maximum
Average Half Width Value Value
congnhan_tram1 0.8988 {Insufficient) 0.00 1.0000
congnhan_tram?2 0.8670 (Insufficient) 0.00 1.0000
congnhan_Tram3 0.8641 (Insufficient) 0.00 1.0000
congnhan_Tram4 0.8434 (Insufficient) 0.00 1.0000

Hinh 5.17 Théng ké mitc do sir dung tai nguyén cia tieng cong doan

Tir bang théng ké Resource cho biét cac thong sb sau:
e Instantaneous Utilization (Inst Util): Mirc do st dung tai nguyén (%) (s6 ban/Sé ké
hoach) tai mdi thoi diém trong qua trinh chay moé phong. Tt ca cac "cong nhan tram"
(co thé hiéu 1a cac tram lam viéc hodc céc cong nhén/nguén luc) déu c6 mic do st
dung trung binh rat cao, dao dong tir 0.8434 dén 0.8988. Diéu nay cho thdy cac ngudn

luc nay dang hoat dong gan nhu hét cong suit.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

Nhin xét: Sau khi chay mo hinh ARENA d4 khi phan tram, thi ta c¢6 thé thdy muc d sir dung
tai nguyén chénh 1éch gin bang nhau, thoi gian cac tram twong d6i gan bang nhau. Chinh vi
vay can cai tién va phan chia tram mot cach hop 1y dé tranh tinh trang “thoi gian cho”.
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bé tdi. Ung dung can bang chuyén trong sdn xudt dong xe Mazda CX-5 va mé phong ddy
chuyeén bang phan mém ARENA

KET LUAN

Bai toan cn bang chuyén 1a mot bai toan 16n va phire tap. Viéc ning cao ning suit, cai thién
chat luong va t6i wu hoa day chuyén lap rap 13 nhitng yéu t6 tat yéu trong bai toan can bang
chuyén mot cach tdi vu nhat. Cing véi sé lwong thiét bi va sb luong con ngudi gidi han,
duong nhién ching ta s& mong mudn diy chuyén do san xuat duoc nhiéu san phim nhit co
thé trong mot thoi gian nhat dinh. Nhung viéc tim ra giai phap t6i wu 14 rat khé khin, v6i mdi
giai thudt toan khac nhau. Bén canh d6 thi con nhiéu yéu t6 khach quan ciing nhu chi quan
rang budc ddy chuyén trong diéu kién thuc té. Vi vAy ma chung ta can 4p dung giai thuat dé
tim ra phwong an, tién hanh danh gia va mé phong dé c6 thé c6 duoc mé hinh bd tri can bang
chuyén phu hop véi diéu kién cta nha may. Véi nhiém vu dugc giao trong dé tai, nhém da
tién hanh thuc hién cc cong viéc nhu sau:

1. Phan tich cac dit liéu ciia nha may da duoc thu thap va cung cap.

2. Xay dung co so 1y thuyét va can bang chuyén san xuat.

3. Tién hanh cin bang diy chuyén san xuat ctia nha may, ap dung giai thuat RPW

dé cai tién day chuyén san xuat va so sanh v4i phuong phap cta nha may.

4. MO hinh héa diy chuyén san xuat bang phan mém mo phong ARENA.
Sau nhiéu tudn qua nhom di lam ciing nhu tim hiéu thi nhém da nhan thay giai thuat RPW c6
két qua kha quan nhét so v&i phuong phap ciia nha may. Tir két qua tinh toan ciia giai thuat
RPW thi ta thiy phuong 4n nay s& 1am cho nha may ting ning suit, ting hiéu suit va giam
thoi gian cho tai cac tram. Viée xay dung ciing nhu mo phong day chuyén san xuat cling bam
sat diéu kién thuc té, co két qua gidng so véi tinh toan 1y thuyét. Vi vay phuong an nay hoan
toan kha thi cho nha may vi n6 gitip nang cao ning suit, giam thoi gian chd va t6i vu héa hon
s0 vOi phuong 4n ban dau clia nha may.
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