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Hiéu qua ap dung ki thuat can bang chuyén: Truong
hop nghién ctru tai ddy chuyén san xuat quan tay niv

Trwong Thanh TAm' va Nguyén Thay Tién
Trwrong Bai hoc Quéc té Héng Bang

TOMTAT

Bai viét nay nghién ciru tinh hiéu qud clia phwrong phdp cén bdng déy chuyén trong viéc gidi quyét cdc vén
dé tai ddy chuyén I6p rdp nhdm cdi thién hiéu sudt trong ddy chuyén may quan tdy nit. Phurong phdp hiéu
sudttram lam viéc I6n nhdt (MES) dwoc st dung dé xdc dinh va cung cdp gidi phdp cho cdc van dé cén bdng
ddy chuyén sén xudt bang cdch phdn b6 khéi lwong céng viéc trong mdi tram theo cdch ma méi tram duorc
thue hién trong khodng thoi gian gdn nhw giéng nhau. V&i phuong phdp dé xudt, dua trén nhu céu dé xdc
dinh trong qud trinh sén xudt, chung téi tinh todn nhijp sén xudt (takt time) - co’ s& tinh hiéu sudt ddy
chuyén va vé so' dd phdn b6 thdi gian cho cdc tram lam viéc ban dau dé dé dang xdc dinh vitritram lam viéc
cé thoi gian thue hién thép va cao hon nhjp san xuét, ddy la mét tram lam viéc khéng hiéu qud. Sau dé, dua
trén so d6 nay, chung téi da dé xudt phuong phdp MES dé sdp xép lai khéi lvgng céng viéc cia tirng tram
lom viéc nhdm t6i da hda hiéu sudt cua déy chuyén. Nhiéu két qué khdc nhau cho thdy hiéu sudt ddy
chuyén tdng ddng ké do khéi lvong cong viéc tai cdc tram lam viéc durorc sdp xép hop ly. Cu thé, téc dé sén
xudt ting 42.21%, ty 16 cén bdng chuyén dat 99.98%, hiéu sudt cén bdng chuyén dat 99.28%. Dwa trén két
qud nay, chung téi cé thé két ludn rdng phurong phdp duroc dé xudt la thudt todn tiém ndng dé gidi cdc bai
todn cdn bdng ddy chuyén sén xudt. Bdc biét, dé dang dp dung lean vao ddy chuyén khdc trong nha mdy.

Tir khéa: sén xudt tinh gon, lean, nhijp sén xuét, cén bang chuyén

1.GIOI THIEU

Can bang chuyén dugc gidi thiéu vao dau nhirng
thap nién 1900 véi su ra d&i cta ly thuyét san xuat
tinh gon. Nhung cac van dé vé can bang day
chuyén chi méi duwgc nghién ctru mot cach sau sic
thdng qua nghién ctu cla bryton [1]. Nhiéu k§
thuat duwoc phat trién dé can bang day chuyén d3
duwoc chirtng minh 13 hitu ich trong nganh |13p rap
nhuw san xuat, 6 to, linh kién co khiva dién tlr. Muc
tiéu cla viéc nay la giao nhiém vu cho céc tram
lam viéc tiép theo d€ ddp (rng cac yéu cau san xuat
cu thé, bao gdm ca s6 lwgng tram lam viéc can
thiét duwoc gidm thiéu [2]. Hién nay, cé nhiéu
thuat todn t8i wu hda can bang day chuyén [3p rap
dugc dé xuat va phat trién nhu thuat toan di
truyén [3], t6i wu hda dan kién [4], thuat todn tim
ki€m vung cdm [5] vdi viéc tdi wu hda muc tiéu
ban d3au. Tuy nhién, cac phwong phap néu trén sé
mat nhiéu thoi gian dé can nhac khi s dung dé
giai cac bai toan can bang day chuyén lién quan
dén nhiéu tac vu (chang han nhu mdy mécva cong
nhan). Trong thyc té sdn xuat cdn moét phuong
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phap khong phai 13 t8t nhat nhwng phai gidi quyét
van dé nhanh chéng, dé thuc hién va cé kha ning
ap dung rong rai, vi vay cac thuat toan phurc tap
trong cach xt ly déu td ra kém hiéu qua.

Trong nguyén tac can bang day chuyén |3p rap,
thoi gian can thiét dé hoan thanh mét nhiém vu
tai moAi tram dugc goi 1a thoi gian x& Iy hodc thoi
gian chu ky cta tram lam viéc [7]. Trong do takt
time cha mdt day chuyén san xuat dugc xac dinh
trudcbdisé lwvong san pham trén mot don vithoi
gian mong mudn [8]. Dé mot day chuyén san xuat
duy tri thoi gian thyc hién nhat dinh, téng thoi
gian xtr ly tai mdi tram khdng dwoc vugt qud thoi
gian xt ly cha tirng tram. Néu tong thai gian x{r ly
trong mot tram nhé hon thoi gian takt, thi cd mot
thoi gian nhan rdi & tram d6 [9]. Vi vay, viéc ap
dung thuat todn dwa vao nhip san xuat cda day
chuyén vira dap &ng tinh thuc tién (phai cung
rng d4 hang trong thai gian nhat dinh) vira la co
s&@ dé ma& rong huwdng phat trién cho cac day
chuyénkhéc.
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1.TONG QUAN TAILIEU

1.1.Van dé can bang day chuyén lap rap

Theo nghién ctru clia [10], mot day chuyén 13p rap
bao gdbm mot loat m tram lam viéc qua d6 san
pham s& dwoc hoan thién. Mbi tram bao gom n
hoat déng (nhiém vu) can thiét dé san xuat san
pham. Dwa trén s can bang cla day chuyén, tirng
san pham s& lan lwot di chuyén qua cdc may tram
v@i mot khoang thai gian nhat dinh goi 1a chu ky

may tram. Trong mot bai todn can bang day
chuyén I3p rap don gian, muc tiéu 1a gan mot tap
hop cac tdc vu can duoc thuc hién trén chi tiét gia
cong cho mot loat mdy tram. Mdi nhiém vu yéu
cau mot khoang thoi gian nhat dinh dé hdan thanh
nhiém vu [11]. Day chuyén I3p rap sé& duoc biéu
dién bang so d6 mang nhu (hinh 1) cho thay vi du
vé mot day chuyén 13p rap don gian bao gom 11
hoatdong.

Hinh 1. So d6 vu tién va thoi gian nhiém vu cGa bai toan jackson [12]

Muc dich cta viéc can bang day chuyén lap rap la
giai quyét van dé phan céng nhiém vu cho cac
tram |am viéc lién tié€p dé dép (rng cac yéu cau
san xuat ma khéng vi pham cac méi quan hé wu
tién nhat dinh gitra cdc nhiém vu [13]. Theo d4,
viéc phan congvan hanh cho tirng tram lam viéc
phai tudn tht cdc mdi quan hé wu tién. Cac bién
quan tam cho day chuyén 13p rap bao gdm sé
lwong hoat ddng (n), th&igian x&r Iy, m&i quan hé
wu tién va thoi gian chu ky (c). Muc tiéu cla cac
bai todn can bang day chuyén Ia gidm thiéu s6
lwvgng mdy tram (m), gidm thiéu phuong sai khéi
lwvgng céng viéc (wv), gidm thiéu thoi gian nhan
réi (t,) vatdidahdahiéuquaday chuyén (e).

Coéng thirc mdy tram, phuong sai khéi luvong
céng viéc, thoi gian nhan rdi va hiéu qua day
chuyén, trong dé w laténg thoigian xrly va ti 13
thoigianxtrly camaytram [14].

V.
=< (1)
Tqg =% (c—t) (2)

I=1
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2.2.Hiéuquatdidacuatramlamviéc(mes)
Jackson [12] d& duwa ra mét khai niém mai vé ky
thuat can bang chuyén don gidn (goi tat 13 ky
thuat jackson) dugc cac cong ty hién nay ap
dung. Phuwong phép do jackson dé xuat dé giai
quyét van dé can bang day chuyén Iap rap duoc
thé hién trong Hinh 2 [10]. Phuong phap jackson
duoc sir dung dé phan cong nhiém vu cho tirng
tram lam viéc. Téng sb cdng viéc dwogc giao cho
tirng tram [am viéc sé bang tdng s6 cong doan
cUaquytrinhsanxuatbandau.

So dd Hinh 2 cho thdy qua trinh tim kiém phuwong
phap dwoc dé xuat dé gidi quyét van dé can bang
dong. N6 cho thdy mdt quy trinh téng quan vé
ti€p can va giai quyét van dé, cung cdp mot cai
nhinténg quan dé ngudidoctheo ddi.
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Hinh 2. Vi du vé can bang day chuyén I3p rap [10]

3.PHAN TiCH VAN DE DAY CHUYEN LAP RAP

3.1. Phantich thyctrang dy chuyén hién tai

Dt liéu duwgc thu thap théng qua quan sat va
nghién ctru thoi gian toan bd hoat dong cla day
chuyén san xuat quan tay nir tai mot cong ty vira va

nhé v&i quy mé day chuyén san xuat khoang 39
cong nhan. Dau tién, ching t6i st dung déng ho
bam gir dé kiém tra thoi gian chu ky ctia 20 mau dir
lidu cho mdi thao tac va lan dau tién phan tich
phuong sai clia anova véi 20 mau nhu trong Hinh 3.

Distribution Summary

Distribution:
Expression:
Square Error:

Lognormal
42.5 + LOGN(5.4, €.49)

0.061554

Chi Square Test
Humber of intervals =
Degrees of freedom -
Test Statistic =
Corresponding p-value <

Hinh 3. Phan tich phuong sai bang cdng cu input analyzer trong
phan mém md phdng qud trinh arena

Dya trén két qua phan tich 20 mau cla thao tac
dautién, chingtéixdcdinhmicdd phuhopcla
bo dit liéu vai gia tri p < 0.05. Sau d¢, dya vao
cong thirc c& mau trong phuong phap thu thap

dit liéu, tinh todn lai c& mau can thiét cho tirng
thao tac va trén co s& dé xac dinh thoi gian
chudn cho tat ca thao tadc- SMV), nhu cong thirc
dudiday:

Bang 1. Thoi gian chu ki clia cong doan dau tién (don vi: Gidy)
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Dwa vao thoi gian chu ki trong Bang 1, trung binh
b6 dit liéu (x) duoc tinh 13 47.73 gidy. V&i do 1éch
chuan 13 4.48 giay. Ta c6 20 mau dit liéu, twong
ngvaigiatriphan phdisinhvién (z) khidé tin cay
dat95%1a 2,093 va bién ldn nhatchdp nhan duoc
(e)la:

E = ax = 2.39 (sec.)
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Saudé, s6 lvgng mau duoctinhlainhwsau:

n= (3)%=19(miu)
Vay s& mau can |ay cho thao tac nay 1a 19 (lan).
Tién hanh [an lwgt cac thao tac con lai, ta co sb
liéu thoi gian chudn cho cd quad trinh (smv) nhu
Bang2dudiday:
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Bang 2. Thoi gian toan bd tram lam viéc cha day chuyén (don vi: gidy)

Tram Thoi Thoi Tram Thoi Thoi
lam | Cong doan May gian gian lam | Congdoan Mady gian gian
viéc chuki | tram viéc chuki tram

Quay rap ) V&t s 3 chi o
1| lungtrgi+ | VYR g0 | 4773 diptii | MYVALL oy
> rap . sO 3 chi
phai trudce
Xénlung May xén 767 16 | Vat sq 3 chi I\/IA,ay va?t 2353 32.78
hc day sO 3 chi
Cudn vién May xén 123 Vatso 3 chi I\/Lay va:c 501
luwng paget s0 3 chi
cat Thiicong | 5.89 Vatsoschi | Mayvat | o) o)
passant rap day sO 3 chi
2 Lam ::lau + , 43.22 17 L ’ o 3879
gan May may Vatso65chi | Mayvat
. 8.67 L, ° R 4.25
passant 1 kim dapvaoldt | sb 3chi
dau dudi
Gan , A1 May
M Day k
passant 4 m Ay 8.67 R o e,o may 1 21.8
. .. 1 kim hoan chinh .
dau dudi kim
= 18 Z . 58.25
Khoa dau Mév ma Luoc nap May
3 lung phai + 1T<im ¥ 4734 | 4734 tdi vao tui may 1 36.45
trai trudc kim
May da .
;sysasz May ma Lam dau + May
P ymay | 979 19 mayl | 8517 | 42.585
may may 1 1 kim tralung .
. kim
kim
May 16 .
a?gairt] May ma May
b Ymay | g6 Chétbo | mayl | 15.02
may may 1 1 kim Kim
4 kim 4193
. . Dan day May
Maylot | Maymay |, 4 20 | ginnhan | may1l | 2183 | 4972
vao dap 1 kim . .
suwon kim
L a .
May ma Igézcvziy May
NGi lung ymay | gss mayl | 12.87
1 kim paget + .
- kim
chot
Lau,m daE + May may 18.49 1 Vat so'3 chi I\/Lay va} 36.03 36.03
gan nhan 1 kim [ai s0 3 chi
Mi dap May may N May
5 nho x2 1Kim 10.48 4233 22 Xam lai & lai 42.66 42.66
, . May
Mi lw M s
L ume MY | 1336 23 | Knéatalai | mayl | 7486 | 37.43
trén1ly 1 kim .
kim
Binhhinh | - Maymay | 3 og g4 | lamdaut o ThU | o | eser
tdisau 1 kim ddéng moc céng
6 May da May ma 46.68 Ma
ey aap VMY | 1413 25 | pihnat | Y | 2945 | 5384
I&n vao lét 1 kim dinh nat
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Tram Thoi Thoi Tram Thoi Thoi
lam | Congdoan May gian gian lam | Congdoan May gian gian
viéc chuki | tram viéc chuki tram

Thua kh .
Lam déu f thauy May
o Thu cbng 14.64 Khuy i thua 24.39
7 Pl 4543 Y khuy
sau
Xép ly than May may 30.79 Uiluwng sau Ui 2146
sau 1 kim tra
Bam géc Ui lung
roc vign Thu cong 13.35 6 thaph Ui 9 42.93
pham
GotIon
naptui(t6 | Thlcong 5.58 Ui ndp tdi Ui 12.47
8 cat) 352 e
16 . Mil
Gotlon 1 nceng | 7.9 27 W may1 | 6716 | 67.16
paget sup .
kim
< , Méy
Ld gan Thacong | 9.08 ag | Milmg | V1| 6716 | 6716
passant sup .
kim
R . Cap miéng May
Q‘;:;gfp Ma:'é‘:)“ay 14.47 tlitrudc+ | mayl | 213
9 37.21 mi{dhtt) :;I:;
Quay rap May quay Midap
22.74 5 1 24
tuisau rap 29 nho mz.;uy > 58.14
kim
Lam ddu + .
Quayrdp | Mayquay gan May
nép tii ra 1536 assant may 1 316
10 P P 44.79 passan kim
dautrén
Quayrap | Mayauay | g 43 30 | Répdang | VYV 5o8g | 508
tdi ho rap s6 5 chi
phtihe | VMY 4703 31 | Rapdang | V¥V | sh8s | 508
1 kim ’ PAANg | 55 chi ' '
Lurge dAu Mdy ma May vat
11 | 16t tdisau VMY 1 996 | 40,69 32 | Répsuon | Y Ve | 5382 | 53.82
1 kim sO 5 chi
X2
bhi Maymay | 55 33 | Rapsuon | VVAL | oagy | 538
trudc 1 kim s0 5 chi
A a May
Uily +keo Ui 2111 Mikeéday |01 | 1097
kéo .
kim
o May
2 ’, Moi ddy 2
1 Ui tui sau Ui 12.03 3727 34 dubng r’r;(?r\; 1 12.87 45.64
e i
Pag Ui 413 BVA | eyl | 218
doi mi ké .
kim
baget
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Tram Thoi Thoi Tram Thoi Thoi
lam | Congdoan May gian gian lam | Congdoan Mdy gian gian
viéc chuki | tram viéc chuki tram

Vats6S May vat s6
chi bao ti ;’ o 10.96 Boddy | Maybo | 40.75
o 35 4833
VatsoS May vat s&
13 | chibao tdi ;I chi 2352 | 4834 Bopaget | Maybo 7.58
sau
Vats65 b
; .. | Mayvatso Botli+b )
chibaotdi | oY VRSO | 1386 36 | 0T \vavbo | 4075 | 4075
, 5 chi day (5)
trudc
Cap miéng . D .
14 | tituses | VY™ 595 | 5592 g7 | Quénchan | May | og0s | 7805
, 1 kim nut quan chi
mi
Uivien V] 16.7 38 | Citchi e 2701 | 7701
luwng cong
15 | Uhéplot 4] 442 | 3808
paget
Uixép -
A Ui 16.96
paget tren

Nhu cau thyc t€ vé ndng suat hién tai cla doi twong giai lao, 0.16 gi® vé sinh mdy va vé sinh ca nhan véi 37
nghién clru [a 700 san pham /ca (10h/ca) va téng thoi tram lam viéc va 39 cong nhan. T dit liéu thu thap
gian hao phi trong ca la 1.16 gi® bao gdbm 1 gi nghi  duorc, tinh todn cac théng s6 clia chuyén may nhu sau:

(1) Téng thoigian san xuatcho 1 san pham (smv): 1,673 (s)
thoi gian san c6 _ 31,824
nhu ciu 700

2) Nhip san xuat= =45.46(s)

Smv _ 1,670

s6 lwong tram lam viéc x téc do san xuit ~ 38 x78.05
Smy 1,670

sO tram lam viéc x nhip san xuit T 38x45.46

(4) Ty & can bang day chuyén = =56.30%
Y€ gdaay Y

)
(2)
(3) T6c d6 san xudt = max(t) = 78.05 (s). Trong dd, t, 1a thoi gian tram lam viéc.
)
(5) Hiéu qua can bang chuyén = =96.67%

Dua trén thoi gian cla tirng tram 1am viéc, tinh hinh can bang day chuy@n hién tai cé thé dugc xac dinh
thong qua biéu d6 can bang day chuyén trong Hinh 4.

120 r 120

100 + L 100
B o=
o o
o o w -
80 + & st - B0
: o o oo
S
50 +H e — : - | go =Ethoigian
o o R N2 L W ow N O w n ! -
= W W - w0 ~ = - —_—T
" W oW w a w il l ; w 45.46 akt time
Al e = 3 I+ S 1 Q—rr
N I | | I I I N
o . . : : . . . . I R
1/2(3|4|s5|6|7|8|9|9 10 11{12(13/14|15/16(17|18 |19 20|21 22|23|24|25|26 27|28 29|30 31 32|33|34|35|3637|38
112|221 |afa|afa|s|af2]|2fa|afafafafa|2|2a]|2]|2|2|2fafa|afa|a|2a]2]|2|a]|2f2|a|a]2 S8 ngurdri

Hinh 4. Biéu d6 can bang chuyén hién tai

Biéu d6 can bang day chuyén cho thay cdcvdn  chuyén) céd swchénhléch (32.59 gidy). Biéu nay
déhiéntaictadaychuyénldpripnhu:thdigian  dé dang nhan thay qua hinh 4, chi cé mot s
san xuat (dua trén nhu ciu sdn xudt) vatéc dd  tram coéngviéc cé thoigian x&r ly thdp hon nhip
san xuat (dua trén cong sudt thuc té cta day san xuat (cactram2,4,5,7,8,9,10,11,12, 15,

ISSN: 2615 - 9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwérng Dai hoc Quéc té Hong Bang - S6 23 - 5/2023: 125-134

16,17,19,21,22,23,25,26,36)dat47.36 % s6
tram (18/38 tram), 20/38 tram con lai (52.64%)
cé thoi gian xt ly cao hon nhip san xuat, day Ia
nghiép vu trong nhdm chi tiét, may cac chi tiét
nho véi thoi gian gia cong ngan. Hé qua la ty lé
can bang chuyén khathap, chidat 56.30% trong
khi hiéu suat can bang chuyén cé thé dat tdi
96.67%. Vivay can can ddilai day chuyén dé sl
dung hiéu qua ngudn lyc, tao nhip diéu trong
san xuat, rut ngdn thoi gian san xuat, tdng ndng
suatchuyénmay.

3.2. Pé xuat phwong phap can bang day chuyén
lap rap ‘

Can c vao thoi gian yéu cau cla tirng tram lam
viéc dé tinh todn thoi gian can thiét va thoi gian
nhan rdi (thoi gian vuot qua yéu cau) cla tirng
tram. Tir d6 c6 thé thiét 13p 16 trinh tai can béng
day chuyén |13p rap bang cach Iay thoi gian thira
clia tirng tram lam viéc dé ho tro cac tram khac.
Trong bai bdo nay, ching t6i st dung phuong
phdp MES (goi tat 13 k§ thuat jackson) da duwoc
trinh bay trong phan kién thic co s&. Két qua
duoctrinh baytrong bang 3 dudiday:

Bang 3. Thoi gian tiéu chuan cla tram lam viéc sau khi can bang (don vi: giay)

Thoi ,, Mircslr | Hiéu .
Tram Cong doan May gian S0 Itro‘ng dungting | suét SOJ u’gtr:g
nguon luc ” nhanvién
tram thém tram

Quay rap lung Quay rap 1.05 1.05

1 Khda dau lung phai May may 1 kim 64.69 0.37 1.42 1% 2
May day passant May may 1 kim 0.22 0.22

) Mﬁy I6n déjy pass?ant M:fly may 1 k?m 33.69 0.19 0.40 20% 1
N&i lwng hoan chinh May may 1 kim 0.21 0.61
C3t day passant Thu cong 0.13 0.74

3 | Ganday passant dau trén Mdy may 1 kim | 31.60 0.70 0.70 70% 1
Milungtrén 1ly May may 1 kim 0.29 0.29

4 Xép ly than sau May may 1 kim 44.15 0.68 0.97 7% 1
Ui lung hoan chinh Ui 0.20 0.20

5 | Uidudivién lung Ui 38.17 0.37 0.57 84% 1
Ui ndp tdi Ui 0.27 0.84
Xén lung Xén 0.17 0.17

6 Cudn vién Vién 34.63 0.27 0.44 76% 1
Lam dau xép ply Thi cong 0.32 0.76
Lam dau gan passant Thti cong 0.20 0.20

7 Lam dau +gan nhan lung. May may 1 kim | 36.24 041 0.61 80% 1
Gan passant dau dudi May may 1 kim 0.19 0.80
Quay rap tui sau Quay rap 0.50 0.50

8 Bam gdc goc vién Thi cong 36.09 0.29 0.79 79% 1

o | Chanluiga+chdtthbakhuy |\ (oo g i [ 3255 | 072 072 | 72% 1
(dinh hinh tui sau) ' ' '
Thua khuy tdi sau Thua khuy 0.30 0.30

10 vat s6 5 chi bao tui sau May vat s6 5 chi 37.15 0.52 0.82 82% 1
Ui dudi ly tdi sau + keo Ui 0.46 0.46

1 Ui miéng tui xéo + paget trén Ui 38.07 0.37 0.84 84% 1
Ui tdi sau + I6t Ui 0.26 0.26
Ui 16t paget Ui 0.10 0.36

127 paget doi Ui 4204 0.09 0.45 92% 1
Ui lung sau tra Ui 0.47 0.92
Luoc dau 16t tui sau May may 1 kim 0.11 0.11

13 | Chan ludiga tai hd Maymay1kim | 3571 | 037 0.48 79% 1
Luoc dh ndp tui May may 1 kim 0.30 0.79
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Thoi . Murcslr | Hiéu ”
Tram Cong doan May gian S0 I:ro’ng dungtiang | suét Sohlt.rg'.r:g
nguon lyc " nhan vién
tram thém tram
Quay rap tdiho Quay rap 0.65 0.65
14 Got 16n ndp tui (t6 cat) Thti cong 3501 0.12 0.77 7% 1
15 Quay rzE\p nap tui _ Quay r?p 59,83 0.34 0.34 66% 1
Quay rap paget doi Quay rap 0.32 0.66
V&t s6 5 chi bao tti hd May vat s6 5 chi 0.24 0.24
16 | V&tsd 5 chidap nhd May vat s6 5 chi | 29.07 0.09 0.33 64% 1
Vit s8 5 chi bao tui xéo May vat s6 5 chi 0.30 0.64
vat s6 3 chi ddy trudc May vat s6 3 chi 0.52 0.52
17 | vatsd 3 chi paget doi May vat s6 3chi | 32.78 0.11 0.63 72% 1
vat s6 3 chi dép Ién May vat s6 3 chi 0.09 0.72
Mi dap nho May may 1 kim 0.12 0.12
18 Tra miéng tui xéo + mi Mdy may 1 kim 3058 1.23 1.35 67% 2
May dap lén vao I6t May may 1 kim 031 031
19 | Chétbo May may 1kim | 36.34 033 0.64 80% 1
Got [6n paget Thui cong 0.16 0.80
20 | G3nndp tlivaothan Mdy may 1 kim | 36.45 0.80 0.80 80% 1
Binh hinh tui xéo (trudrc) May may 1 kim 047 0.47
21 | Luocdkvao paget + chét May may 1 kim | 45.14 0.28 0.75 99% 1
Mi ké day kéo May may 1 kim 0.24 0.99
M6i ddy 2 dudng May may 1 kim 0.28 0.28
22 |Tradaykéo2 duong+didupaget | Maymay1kim | 42.25 0.48 0.76 93% 1
Bo paget Bo 0.17 0.93
vat s6 3 chi suon May vat s6 3 chi 1.18 1.18
23 vat s 3 chi dang trong May vat s6 3 chi 39.63 0.56 1.74 87% 2
vat s& 3 chi dang trong May vat s6 3 chi 0.56 0.56
24 vat s& 3 chi day May vat s6 3 chi 34.08 0.76 1.32 66% 2
25 | vits63chilai May vits63 chi | 36.03 0.79 0.79 79% 1
i Dér) déz/ +gan nhlz??n su‘f{h Méy may 1 ka 3459 0.48 0.48 6% 5
Khda dau lung trdi + phai May may 1 kim 1.04 1.52
27 | Lamdau+tralung May may 1 kim | 42.59 094 094 94% 1
28 | Lamdau+tralung May may 1 kim | 42.59 094 094 94% 1
29 | Lam dau +déng mdc Thti cong 32.84 144 1.44 72% 2
30 | Milungsup May may 1 kim | 32.84 1.48 1.48 74% 2
31 | Khéatalai May may 1 kim | 37.43 0.82 0.82 82% 1
32 | Khéatalai May may 1 kim | 37.43 0.82 0.82 82% 1
33 | Botui+day May bo 40.75 0.90 0.90 90% 1
34 | Xam lai May xam lai 42.66 0.94 0.94 94% 1
Thua khuy Thua khuy 0.24 0.24
35 Dinh nat tdi + nat dau lung Dinh nit 40.21 0.65 0.88 88% 1
36 | Quannuat Quan chi 39.03 1.72 1.72 86% 2
37 | Kiémtrachi Thi cong 39.03 171 171 86% 2

D& so sanh hiéu qua can bang day chuyén trudc va sau khi dp dung phuong phap can bang day chuyén,
tinh hé s& day chuyén theo cdngthircsau:

(1) S8 lwgngtram nho nhat =

smv

_ 1,670 _
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(2) T6c d6 san xudt = max(t)=45.14 s)

Smv

1,670

(3) Ty lé cAn bang chuyén=

Smv

sO tram lam viéc x téc dd san xuit T 37x45.14

=99.98%
1,670

(4) Hiéu qua can bang chuyén =

s8 tram lam viéc x nhip san xuit T 37x45.46

=99.28%

tinh trang chuy&n may sau khi dp dung phuwong phap can chuyén chuyén cla jackson, cé thé xac dinh két
qua qua biéu dd can chuyén chuyén & Hinh 5 nhu sau:

12000 1

T 120

100,00 -+ 100
80.00 T 80
60.00 -+ 3 3 &= o e + 60
- w o w M w = Mg L w o w o M g wouw —thoi gian
Bodo= o ; E § 2 8o E 2 E E E i = i gt 3'. £ g E IR E %4545 ———Takt time
J - . - p
40.00 43 & W & o g U R = - @ ':‘% = s u i 8w 5 22 40
- I I I I | I | I | I I I I I I I I I I I I | I | I I I :
gpp - W B B B B B B B H BB EEEEEREENEBR A A RN EEEREEEEEREEERERER,
1/2|3)|4|5|6|7|8|9|10(1112|13|14|15|16|17|18|19|20(21|22(23|24|25(26|27(28|29(30|31|32|33/34|35|36|37
2)11|1 ij1ij1j1|1|1|1]|% 1)1 1| |r|1|2 |1 ]| |1]31|2 |2 1|2 1|1|2 2|1(1 1|1 1|22 sa‘ngub'i

Hinh 5. Biéu d6 can bang chuyén sau khi can bang lai

Theo két qua phan tich, viéc can bang day chuyén
dat dugc mét s6 két qua dang mong doi, thoi gian
san xuat thuec té cda day chuyén giam tir 78.05 gidy
xuéng con 45.14 gidy (gidm 32.91 gidy), ¢ thé dé
dang nhan thay két qua nay trong Hinh 5. Biéu quan
trong nhat dé la cac tram cdng viéc cd thai gian xtr ly
cao hon nhip san xuat (45.46 giay) da dwoc cai thién,
mot s6 tram cong viéc co thoi gian xt ly twong doi
thap cling duoc can déi cho phu hgp vdi thye té san
xuat. Tuy nhién, d& ddm bdo thdi gian giao hang (dua
trén nhu cau thuc té - takt time), sé cong nhan da
tang tir 41 1én 46 va s6 tram lam viéc cling gidm tir 38
xuéng 37, mdi tram s& do mdt cdng nhan phu trach.

4.KET QUAVATHAO LUAN
Hiéu qua san xuat khéng chi phu thudc vao tay nghé
cla ngudi lao ddng ma nd con phu thudc vao viéc
bd tri cdc ngudn luc sao cho hop ly. Théng qua qua
trinh tinh chinh va can bang, ty |& can bang dudng
truyén va hiéu suat gan nhu duwoc t6i wu hda. Muc
dich la dé dam bao dat duwoc tién dd san xuat khi
thoi gian chuan bi san xuat cha day chuyén dat mirc
gan bang vdi thoi gian yéu cau clia day chuyén dé
hang hda duoc san xuat dung thoi han (takt time).
K&t qua tom tat duoc thé hién trong Hinh 6.
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Qua phan tich, danh gia, t6c d6 san xuat cla day
chuyén dat 91.89%, ty 1& can déi ciia ddy chuyén dat
91.84%. Hiéu qua tai nguyén duoc tdi wu hda. N6 ¢d
thé gilp giam chi phi va ngudn luc cho san xuét.
Phuong phap tai can bang day chuyén cé thé coi la
mot thach thire 1én d6i véi doanh nghiép bdi né sé
anh hudng tryc ti€p dén ngudn nhan lyc. Bat budc
phai co cac khda dao tao va ngudi lao déng phai tuan
thu SOP (quy trinh chudn) trong qué trinh lam viéc.

5. KET LUAN

Trong bai bdo nay, ching toi da dé xuat va phan tich
viéc trién khai phuong phap can bang day chuyén
|ap rap vao thuc t& sdn xuat tai cac cong ty vira va
nhd, mét mé hinh dwoc dé xuat bdi jackson (1956) -
t6i da hda hiéu qua tai noi lam viéc, mot phuong
phap duogc duwoc coila kinh dién va dugc dp dung &
hau hét cac cdng ty hién nay. Xt ly két qua nhanh,
diéu ma cac cach tiép can khac con han ché, vitrong
thuc té sdn xuat hang loat viéc ra quyét dinh ludn
duoc xem xét ngay lap tirc, nhanh nhung hiéu qua
khéng phai 1a tét nhat ma la nhanh nhat nhu d3 néi
& trén. Cac budc trong mé hinh dugc trinh bay rd
rang va co hé thdng, tir phuong phap thu thap sé
lidu va xr ly s8 liéu dén viéc thyc hién day chuyén
may quan ni tai cdng ty. K&t qua cho thay &rng dung
mang lai hiéu qua cao, giam thoi gian san xuat cda
day chuyén, tang hiéu qua s dung ngudén luc va
chac chan ¢ thé ting san lwong. K&t qua cla bai
bdo cé thé dwoc phat trién rong rdi trong nganh
may mac lam co s& phan tich va thuc hién can d6i
chuyén nham gidm thoi gian chu ky, ddp ¢ng thoi
gian dat hang. V&i nhiéu loi ich néu trén cia mo
hinh can bang chuyén nhu goi y, nghién clru nay
chua d@ cap dén chi phi cla doanh nghiép khi ap
dung phuong phap nay trong chuyén may. Hon
nita, do gi¢i han vé thai gian, chi phi va nhan lyc
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nghién cru nén bai bao chwa tap trung vao viéc
hoach dinh va 16 trinh can d&i day chuyén cu thé. N6

s€& mo ra hudng nghién cliru mai cho cac nha nghién
clru tiép theo md rong van dé nghién ctru nay.
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Effective of application line balancing in woment's
trouser sewing line: A case study

ABSTRACT

Truong Thanh Tam and Nguyen Thuy Tien

This paper investigates the effectiveness of the line balancing method for solving the assembly line (Ib)
problems to improve performance in the trouser sewing line. The maximum effectiveness of the station
(mes) method is used to identify and provide the solution to the line balancing problems. Towards this end,
the mes method is used to assign the workload in each station in a way that each station is done in almost
the same amount of time. With the proposed method, based on the demand identified in the production
process, we calculate the takt time - the basis of the line performance and draw the allocation scheme for
work stations time in the first to easy identify the work station address has under and upper the takt time,
this is an ineffective work station. Then, based on this scheme, we proposed the mes method for re-
arrange the workload of each workstation to maximax the line efficiency. Various results show
considerable line performance increase due to reasonable workload arrangements at workstations.
Specifically, production speed increased by 42.21%, the line balance ratio reached 99.98%, and the line
balance efficiency reached 99.28%. Based on this result, we can conclude that the proposed method is the
potential algorithm for solving the line balancing problems. Especially, it is easy for the lean application to
anotherline in the factory.

Keywords: lean production, line balancing, workstation
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