B6 moén Ky thuat Hé théng Cong nghiép

Khoa Co Khi, Truong Pai hoc Bach Khoa TP.HCM

UNG DUNG CAN BANG CHUYEN CAIl TIEN CHUYEN SAN XUAT
CHO CONG TY CO PHAN ABC VIET NAM

Ngb Anh Phuong, L& Thanh Trung, Dang Thanh Tuén,
Tran Thuy Nhat Mai, Tran Thién Qué Nhung, TS. B3 Ngoc Hién
Bo mon Ky thuat Hé thdng Cong nghiép, Khoa Co Khi, Pai hoc Bach Khoa — PHQG HCM

Tom tit: Péi voi bat cir hé thong san xuat nao, can bang chuyén la mét trong nhiing vén dé diroc quan
tam hang dau. Lei ich cia can bang chuyén la diéu khong thé ban cdi. Hién nay, hdu hét cac nha may san
Xudt muon dat dwoe ning sudt cao déu day manh viéc can bang chuyen, ddc biét la doi véi nhing cong ty c6
Mite dg tw dong héa chira cao. Dyra trén nén tang Iy thuyét vé can bang chuyén két hop véi kinh nghiém dueoc
truyén dat, nhém da thuc hién khdo sat, nghién citu va dé xudt cac phwong dn cdi tién chuyén san xudt tgi
xuong TP2 cia cdng ty Cé phan ABC. Cac gidi phdp dé xudt ¢ hiéu sudt cao hon gap 2 lan véi hién trang.
Tur nghién cizu ndy c6 thé dé xudt thuc hién ap dung két qua dat duroc trén toan bg nha may. Gop phan ting

ndng sudt, tang ndang luc canh tranh cho nha may.

Tir khoa: can bang chuyén, takt time.

1. GIOI THIEU

Cong ty CP ABC chuyén san xuit cac mit
hang gd noi that, 100% xuat khau sang Nhat, ludn
dap ung nhu cau cua khéach hang vé chat luong va
tham my. Tuy nhién, thuc trang san xuat nhu hién
nay van con nhiéu van dé thuong xuyén xay ra, co
thé do nhiéu nguyén nhan va nguyén nhén ciing c6
thé xay ra & nhiéu diém trong qua trinh san xuat, va
day chuyén san xuit 1a mét trong sb d6. Viéc cai tién
day chuyén san xuat c6 thé giai quyét dugc mot s6
vén dé vé I5i ban pham hoic ning suét san xuat. Can
bang chuyén dé ting ning suét 1a mot trong nhing
phuong phap hiéu qua dé cai tién day chuyén san
XUAL.

Bang s6 liéu 1.1 cho thay thuc trang san xuét
hién nay van chua dap ing duoc yéu cau, dong nghia
véi viéc tré don hang do ning suat chuyén chua dugc
toi uu.

'NANG SUAT (container/ ngay)
LK DEN MUC THU2 | THU3 | THU4 | THUS | THU6 | THU7
TONG BQ TIEU 7 8 9 10 11 12
11.09 139 92% 13 149 14
10.67 133 92% 13 145 11
10.58 132 92% 13 14 13
1184 148 92% 17 154 16
1043 13 92% 11 118 13
1135 142 92% 14 14 15
TONG | 6596 | 825 84 8.1 8.46 8.2
GHE 1517 190 250 226 206 158
SOFA 677 85 80 85 63 70
TONG | 1044 131 14 14 12 157
BAN 863 108 120 23 72 117

CHUYEN
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TOANNM| 764 9.53 93 9.5 9.66 9.77

Bdng 1.1. Nang luc san xuat cia toan nha may

Theo s6 liéu dugc phong san xuat cua cong ty

cung cap:
= Téng san lugng theo yéu cau la 212 ta/
ngay/chuyén.
= Ning sudt thiét ké cua chuyén la 292
tu/ngay/chuyeén.

Tuy nhién theo bang 1.1 ning suét chi dat
khoang 190 — 195 ti/ ngay/ chuyén, tirc khoang 65%
nang suét thiét ké cuia chuyén, nhu vay chuyén chua
dat duoc ning suat cao nhat cia minh. Nhu vay, viéc
cai tién day chuyén san xuit bang can bang chuyén
la can thiét dé cai thién nang suét dap ung don hang,
bén canh d6 mot s6 nghién ctru cho thy cai tién can
bang chuyén c6 thé gitp giam 30% thoi gian van
hanh cac thiét bi di chuyén, 40% chi phi ton kho,
17% sb cong nhan, 80% Idle time,...[1] Vi vay,
trong bai nghién ctru nay, nhom hudng téi viéc phan
tich va giai quyét van d& vé can bang chuyén dé ting
nang suat cia chuyén lap rap.

Trong cac chuyén lap rap, vi tri cac tram thyuc
té luon thuong xuyén bi thay ddi, viéc cai tién dan
hoidc thay doi vi tri chu yéu theo kinh nghiém cua
ngudi quan ly trong qua trinh san xuét, nhung viéc
lam theo kinh nghiém nhu thé van khong dem lai
hiéu qua trong viéc cai tién nang suat. Chuyén san
Xuét phai thuong xuyén nam trong tinh trang « dong
va ton nhiéu khong gian cho ban pham. Hon nita,
viéc bd tri chuyén va khong gian 1am viéc vi dya trén
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kinh nghiém nén nhan lyc chua duoc tinh todn hop
ly, nhan lyc tai cac tram rdi lai bi diéu dong dén tram
bi nghén, tang sy di chuyén cta nhén lyc trong
chuyén.
2.  PHUONG PHAP LUAN VA CO SO LY
THUYET

% Ly thuyét can bang chuyeén

Mot day chuyén lap rap c6 thé duoc chia thanh
ba loai dya trén s6 lugng md hinh Iap rap trén day
chuyén va theo chuan téc d6 [Groover, 2000] d6 la:

= M6 hinh chuyén don (Single — model ling).

= M6 hinh chuyén hén hop (Mixed — model
line).

= M6 hinh chuyén hang loat (Batch — model
line).

Muc tiéu can bang chuyén:

= Quan Iy lwong cdng viéc gitra nhitng nguoi lap
rap.

= Xac dinh khu vuc bi nghén.

= Xem xét s6 lwong tram lam viéc.

= Giam chi phi san xuat.

Céc thuat ngi trong k§ thuat can bang chuyén:

= Cycle time la thoi gian l4p rap cua cong viéc
c6 thai gian cao nhat.

= Talk time 14 thoi gian dé 1ap rap ra 1 san pham
theo yéu cau cua khéch hang.

= Lead time 1 téng thoi gian dé ldp rap 1 san
pham.

= Bottleneck 1a diém gay tic nghén, 1am giam
nang suat.

= |dle time la thoi gian rdi cua ngudi/may trong
chuyén.

Xac dinh ning suit chuyén dwa vao ty 1& dau
vao va dau ra cua san pham. Nang suat phu thuoc
vao nhiéu yéu t6, chiang han nhu k¥ ning lao dong,
viéc lam, phuong phap su dung mdy...

Caéc cong thuc tinh toan:
= Chu ky san xuat (takt time):

) thoi gian san xudt thuc
Takt time =

s6 lwgng san phdm theo yéu ciu khich hang

= S6 nhan cdng/nhém
téng thoi gian 1am 1 san phim
takt time

S6 nhin cong tdi thiéu =

= Thoi gian chu ky:

thoi gian san xuit

Chuky=——""—""—
san lvgng/ngay

» S tragm lam viéc toi thiéu:

YL, thoi gian tram i
chu ky
» Hiéu suat can bang chuyeén:

S6 tram tdi thiéu =

. . Y, thori gian cho nhiém vu
Hiéu suat =

(s6 tram thyc té) * (thoi gian sdn xuit 1én nhat)

3.  PHANTICH HIEN TRANG
3.1 Mit bing hién trang

1 May cao: ép chit cac chot 88
2 San rap thanh hong 184
3 Ban gén chot 110
4 Chuén bi ctra 60
5 Chuan bi hée 33
6 Rap hoc 41
7 Gén cira 30
8 Gén hoc 15
9 Lau tu 65
10 Thbi bui 20
11 Kiém tra & dong goi 180
0 Bang chuyén

Bdang 3.1a. Cac bg phdn va thoi gian thyc hién cong viéc

tai c&c bg phdn
Tram 1 N Tram7 N N Tram 9 YN Tram 10 W Tram 11
88 gidy 30 gidy 65 gidy 20 giay 180 gidy

Tram2 W Tram3 Tram4 Tram 5 g
184 giay Ml 110giay Ml eogiay M 33 giay

Hinh 3.1a. Dong di chuyén ban pham va thoi gian lam viéc
tgi c&c tram

Céc bo phan va mé ta cbng viéc cna cac tram
trong chuyén 6 dugc mé ta trong bang 3.1a. Thoi
gian va dong di chuyén qua céc tram caa san pham
dugc thé hién chi tiét trén H.3.1a. Phan can bang
chuyén (duoc trinh bay luc sau) duoc dua trén co s&
nay.

Dién tich caa chuyén 6 12 540m?, Vi day 1a mat
bang theo chuyén, c4c tram c6 dién tich cu thé. Gia
str Im? tuong (g vai 1 6 dé don gian hoa cong viéc
md phong mit bang. Ty Ié dién tich dwoc thé hién
trong Bang 3.1c bén dudi va mat biang ban déu dugc
mo phong nhu trén H.3.1

Chiéu dai 12 12
Chiéu rong 45 45
Dién tich 540 540

Bdng 3.1b. Thong s dién tich mat bang

123 456 7 8 910111213 14151617 18 1820 21 22 23 24 25 26 77 2029 30 31 12 33 34 35 36 37 30 39 40 4142 43 44 45
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Hinh 3.1b. M6 hinh mgt bang ban ddu

I
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1 Khu viee lam viéc cua tram 1

2-1 Khu viee lam viéc cua tram 2

22 Khu virc ¢é ban phim ctia tram 2
31 Khu vie lam viéc cua tram 3

32 Khu vire dé ban pham ciia tram 3
4-1 Khu vie lam viéc cua tram 4

4.2 Khu vire dé ban pham cia tram 4
51 Khu vire 1am viéc cua tram 5

52 Khu vire dé ban pham ctia tram 5
6-1 Khu vie lam viéc cua tram 6

6-2 Khu vire dé ban pham ciia tram 6
7 Khu vue lam viéc cua tram 7

8 Khu vie lam viéc cua tram 8

9 Khu virc lam viéc cua tram 9

10 Khu viee lam viéc cua tram 10
1 Khu virc lam viéc cua tram 11

Bdng 3.1c. Chu thich bang 3.1b.

Tram| 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11
1 553 15
2 6.5
3
4 8
5 5 7
6
7 4
8 4
9 3
10 15
11

Bdang 3.1d. Khoang cach vudng goc giira cac trgm

ban dau (don vi: mét)

Tong khodng cach di chuyén 1 san pham = 73m

Ta c6 mat bang chuyén va dong di chuyén ban
pham trén chuyén duoc thé hién bang AutoCAD nhur

hinh bén dudi:
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Hinh 3.1c Dong di chuyén nguyén vt liéu va

ban pham chuyén ldp rap 6

Yoy nyy

Khoa Co Khi, Truong Pai hoc Bach Khoa TP.HCM

Theo dong di chuyén gitra cac tram dugc thé
hién trén H3.1a va H3.1d, cac tram c6 sy b tri chua
hop ly ¢ vi tri tram 2, tram 3, tram 5 va tram 6. Theo
nhu khao sat thu duoc tir Cong ty, phong San xuat
ciia Cong ty cho rang bé tri tram 2 va 3, tram 5 va 6
nhu vy dé ting d6 dai bang tai 1én va ting sb luong
tu cho 1ap rap cudi cung. Tuy nhién, cach b tri nay
khoéng hop Iy, nhan luc tai tram Iap rép cudi cing
(tram 7, 8, 9, 10) thuong xuyén bi didu dong dén
tram 2 va tram 3 dé khac phuc tinh trang nghén cua
2 tram nay. Tuy nhién viéc nay lam gia tang su di
chuyén cua nguoi cong nhan.

Khu vuc quanh céac tram 1, 2, 3 va tram 4, 5,
6, 7, 8 bd tri chua dugc hop ly, nguyén vat liéu va
ban pham chua thuc su chuyén theo chuyén, sy di
chuyén cua nguyén vat liéu va ban phdm van con
chdng chéo nhau dan dén khé quan ly. Bé giai quyét
van d& nay can tién hanh céc cong viéc sau:

= B) tri lai cac tram theo cac méi quan hé trong
yéu gitra cac tram vé6i nhau.

= Can bang chuyén, tai bd tri nhan lec, vi tri 1am
viéc, khdng gian lam viéc cua c&c tram nhung
van dam bao quy trinh san xuat.

Hau hét cac tram 1am viéc cuia chuyén 6 ¢6 ciu
tao don gian cd thé di chuyén dé dang ké ca may cao.
Vi vy viéc thir nghiém thuc té cac phuong an cai
tién chuyén cé thé d& dang thuc hién néu duoc su
cho phép tir phong San xuat caa cong ty.

Duéi day la biéu d6 cho thiy thoi gian 1am
viéc tai mdi tram trong chuyén:

Bigu 4 thof gian gia cong (vt gidy)

cT=170

: e

Hinh 3.1d. Biéu dé thoi gian gia cong ciia céc
tram lam viéc

Hién nay ning suat cia chuyén 6 1a 195
ti/ngay (ta loai 16n). Thai gian 1am viéc mdi ngay la
10h chwa ké thoi gian cai dat may. Tuy nhién, nha
méy méi chi dam bao 65% nang suat thiét ké cua
chuyén. Tur hién trang trén, nhém c6 phén tich nhu
sau:

OT = 10x60x60 = 36000 (giay)
S6 lwgng san xuét hién tai = 195 ta/ngay.
S6 lwong don hang yéu cau:
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195 . R
D = Tos = 212 ta/ngay
T = OT 36000 _ 170 ( ai
=3 =31z =170 (giay)

Tong Idle time duoc bai tong Idle time cua lan luot
cac tram 1+11:
Z Idle time = 60 — 14+ 82 + 110 + 140 + 129 + 137 + 155
+105 + 150 — 10 = 1044 (gidy)
Y Idle time
170x11

Tu CT = 170 gidy, truc quan tir H.4.1e, nhan
thdy dwoc co 2 diém nghén (Bottleneck) la tram 2 va
tram 11 1am cho ban phiam & cAc tram khac ting 1én
va chiém nhiéu khdng gian trén mat bang. Dong thoi
thoi gian rdi (Idle time) caa cac tram 4, 5, 6, 7, 8, 9
va 10 kha 16n. Hiéu suat Can bang chuyén thap, vi
vay can phai thuc hién can bang chuyén va b tri lai
nhan lyc dé cai thién hiéu suat caa chuyén.

Dé cai tién nang lyc san xuét chuyén 6, can
phai két hop bé tri lai nhan lyc. Dya vao H.4.1f,
nhom s& tinh toan lai ngudn luc dé cd thé dua ra
nhirg phuong tét nhat.

Hiéu sufit (H%) = 1 — x100 = 44.17%

T6 pho
¥ ¥ ¥ ¥ ¥ ¥

Chuan bj Rép thanh Chuan bj Chuén bj o4 A -
N A . N A Chay chuyén DBong goi
thanh hong hong clra hoc o s
- - - . (3 nguei) (3 nguei)
(3 nguori) (5 nguoi) (2 nguori) (3 ngueri) Tram789 Tram 11

Tram 3 Tram 2 Tram4 Tram 56 N :

Hinh 3.1e Phan bd nhan luc trong chuyén 6

4. CAITIENNHANLUC

Nhan thay thoi gian rdi (Idle time) tai c4c tram
4,5,6,7,8,9, 10 kha nhiéu theo hinh 4.1a. Theo do,
xem xét va ghép cac tram cii thanh tram mai sao cho
thich hop dé giam thoi gian réi va tiét kiém nguon
nhan luc.

Bi€u db thoi gian gia céng (dvt gidy)

18 -
120 w
100 -
: I I ” I K I
1 Tam:  Tem3  Tamd | TamS  TemE  Tram7 | Tem | Tamd | Tramio  Tramil
=Time & 18 X P n P X 3 @ 18

.....

cT=170

Hinh 4a. Biéu do thsi gian gia cong
cua Cac trgm lam viéc

Nhan luc méi duge dé xuit & hinh 4b va cac
tram mai cua chuyén dugc ghép lai theo bang 4.1a.
Viéc ghép cac tram s& duoc thuc hién ddng thoi véi
bé tri lai vi tri cac tram dé giam sy di chuyén cua
ngudi cdng nhan va dong di chuyén nguyén vat liéu
— ban pham duya trén méi quan hé giita cac bo phan.

Tram méi | Tram cil

| W
||

=2}
=~
oo
O
—
<

Bdng 4a Bo tri lgi cac trgm trong chuyén

1 May cao: ép chat cac chét
2 San rap thanh hong
3 Ban gan chot
4 Chuén bi cira
5 Chuén bi hée & Rép hoc
6 Chay chuyén (gin cita + gin hoc + lau ti + thdi bui)
7 Kiém tra & dong gbi
Bdng 4b M6 ta cdng viéc cac tram
Thoi gian
140
120
100
80
60
40
20
0 Tram1 Tram 2 Tram 3 Tram 4 Tram 5 Tram 6 Tram7
m Thi gian 88 92 110 120 107 130 90

Hinh 4b. Biéu dé thoi gian céc tram sau khi can bang chuyén

Tram 4
120 giay

Tram 3 Tram 5
110 giay 107 giay

Hinh 4c. Dong di chuyén va thei gian cia cac tram
sau khi thuc hign ghép tram

Sau khi bd tri lai cac tram va nhan luc cho
chuyén 6, thoi gian rdi (Idle time) cua cac tram méi
giam dang ké so véi tram cii va khong con xuat hién
diém nghén. Cac thong sé cu tram méi duoc b tri
lai duoc tinh nhu sau:

OT = 10x60x60 = 36000 (giay)

S6 luong don hang yéu cau: D = 212 ti/ngay
_ 0T _ 36000

CT = =

D =212 = 170 (gidy)(Cycle time cit)
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Tur hinh 4c ta xac dinh Thoi gian chu ky (Cycle time)
mai CT = 130 (giay).

Sau khi can bang chuyén, thoi gian gia cong
cua tram 16n nhit 1a 130 gidy, tir d6 ning xuat cua
chuyén duoc cai thién.

_ 0T 36000

=5 =30 = 277 ta/ngay

Tong Idle time duoc tinh bai téng Idle time cua lan
luot cac tram 1+7:

Zldle time = 42 + 38 4+ 20 + 10 + 23 + 40 = 173 (gi4y)
Y Idle time
] ‘ 130x7
Hiéu suat chuyén sau khi bé tri lai cac tram va nhan
lyc da cai thién so véi ban dau. Khong con suét hién
diém nghén, tao tién dé dé diy cao ning suit cua
chuyén Ién.

Ldc nay can xac dinh lai CT=130 gidy (tram

c6 thoi gian cao nhét). Sb luong ti san xuat ra 1a
khoang 277 ti/ngay, tang 57 tu, dat 130,6% so voi

Hiéu suat (H%) =1 — x100 = 81%

Khoa Co Khi, Truong Pai hoc Bach Khoa TP.HCM

san luong yéu cau (san luwong yéu cau 212
ta/ngay/chuyén), dong thoi dat 95% ning suat thiét
ké (nang lyc thiét ké 292 ti/ngay/chuyén).

Tur viéc xac dinh cong viéc moi tram sau khi
ghép, ta tién hanh phan bd lai nhan luc nhu sau:

T6 phé
¥ ¥ ¥ ¥ ¥ ¥

Chuan bi Rap thanh Chuan bj Chuan bj o e .
o A . 3 A Chay chuyén Dong goi
thanh héng héng ctra hoc s >
e - - - (3 nguoi) (3 nguoi)
(3 nguwori) (5 nguwori) (1 nguwoi) (2 nguoi) Tram 6 Tram 7
Tram3 Tram12 Tram4 Tram56 : :

Hinh 4d. Biéu d6 phan cong nhan lyc sau khi cdi tién mat bang
chuyén
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Bo mon Ky thuat Hé thong Cong nghiép Khoa Co Khi, Truong Pai hoc Bach Khoa TP.HCM
APPLYING LINE BALANCING TO IMPROVE LINE EFFICIENCY. A CASE STUDY IN VIET NAM

Ngo Anh Phuong, Le Thanh Trung, Dang Thanh Tuan,
Tran Thuy Nhat Mai, Tran Thien Que Nhung, PhD. Do Ngoc Hien
Department of Industrial Systems Engineering, Faculty of Mechanical Engineering, HCMUT, VNU-HCM

Abstract: For any system of a manufacturer, line balancing is a primary concern. The benefit of balancing
assembly is indisputable. Currently, most factories are trying to reach high production performance, promote to carry
out line balancing. Based on the theory of line balancing combined with communicated experience, the group has carried
out surveys, studies and plans to propose the improvement in factory production TP2 area of ABC Joint Stock Company.
The proposed solution has a double performance of the current state. This study may suggest the application of the results
achieved over the entire factory. It is expected to increase productivity, increase competitiveness for the company.

Keywords: line balancing, takt time.
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