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Abstract

The objective of this research is to increase the efficiency of the rotor assembly line by reducing
machinery downtime. This is mainly due to procedures for startup and inspection that occur every day
together with inappropriate working positions by applying 7 QC tools, production line balancing, and
plant layout to analyze and improve the production process. From the implementation of the proposed
method, it was found that the machine downtime can be reduced from 24.14 minutes to 10.76 minutes,
equivalent to 55.43%, resulting in an increase in the production of 10,512 pieces per year. Moreover, the
efficiency of the startup work and inspections process, increased from 41.53% to 63.62%, resulting in the

machine utilization rate increasing from an average of 75.62% to 80.13%.

Keywords: Downtime, Machine Utilization, Line Balancing, 7 QC Tools, Plant Layout

Please cite this article as: A. Sapew and P. Peerapattana, “An efficiency improvement of the rotor assembly line: A case
study ABC automotive parts factory,” The Journal of KMUTNB, vol. 32, no. 1, pp. 5-14, Jan.—Mar. 2022 (in Thai).
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TuvaztAgrfuiaunsamuILm RISy
vileuszAvBnmweaniesinsaunsal [EMC] mudiwine
Pasmunld 9naunisi (2) ddl

EmC = (2 < 100 ©)
el

- TM Target Cycle Time (Max) A9 1819838011
mu‘ﬁLﬁuﬁ;mamﬂumamwszﬂau

- AndndIuNsNaRLAa Y (Volume Ratio; VR)

- 1287IN715%97U (Working Time; WT)

F10819n13AuILAIeLRoull 1 @enisuan
Rotor i1 11a1m15¥191 (WT) Wi 417 $7lue uaedl
nswandudied 4 Ju laud A1, B1, C1 uag D1 Tnefi
usiagsu i1 TM g1 0.0055, 0.0056, 0.0056 Waw 0.0056
Falus muddu warilusununisnannasaaiou
agjﬁ 52,334, 750, 100 way 6,440 Fu mudIdy T
59,624 Fu FeEnnsafWIMMAN EMC Yauioudt 1
gt mArdndunsianusiardu (VR) Taet3un
nsuBausagu lWmsUnunsiaaisuavouiou
a¢léA VR fannsnedi 3

a ° ] a | '
AN 3 LAAINITANNIUAIARFIUNITNAALAAZ TU (VR)

wAnAI VR
Al 52,334/59,624 = 0.877733798
B1 750/59,624 = 0.012578827
C1 100/59,624 = 0.001677177
D1 6,440/59,624 = 0.108010197

Mnuueyad TM vedusiazjunlaunainlsany

nstlAn Tuaauiuen VR vasgutiug aglde (TM*VR)
AIN13197 4

AN57197 4 LARINITAIUIUAT TM * VR

wARN N T™M * VR
Al 0.877733798 x 0.0055 = 0.004828
B1 0.012578827 x 0.0056 = 0.000070
C1 0.001677177 x 0.0056 = 0.000009
D1 0.108010197 x 0.0056 = 0.000605
2 0.005512

10915197 4 1Aa1nAT TM * VR 1iNe1idnanuu

Y

A1dnsINsIdunIalsEAnSn v nAIesdnsgUnIal

Vo

[EMC] rlounisusudgslddail

0.005512 x 59624
417

EMC = ( ) x 100 = 78.82%
NN15UsETURandIN15UTUUTan1u3enIsg
Mnausdse lnen1sAuIuAIdnsINIsldnunie
Uszdnsnnvenasesdnsaunsal [EMC] Tudeunt 7
M&IN15UFUUFY) AI9399 5 uae 6 sialuil

M13990 5 NMIANIUAT TM wazdSananisuanvesany
N13uER Rotor whiagiu lusiaui 7 (ndanns

Uiuusa)
J3uad
o s ™ - .
HNARANMA | . ANSNEN ATVR | TM * VR
(F2la19) 2
(Bu)

Al 0.0055 3640 0.121 0.000668
B1 0.0056 538 0.018 0.000101
C1 0.0056 4288 0.143 | 0.000801
D1 0.0057 0 0.000 | 0.000000
E1l 0.0056 0 0.000 0.000000
F1 0.0056 11810 0.394 0.002207
Gl 0.0056 9696 0.324 | 0.001812
523 29972 1 0.005588
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M13199 6 A1 EMC vaaitouil 7 (naan1susul)

A Woudl 7

EMC 1tusne 80.00%
EMC 7iléa34 80.13%
TM*UTUIUNISHER 167.48
1IAINIFIIUY (. 209.01

™ 0.005588
YSueunsudn 29,972

M13°990 7 Yoyad1dnsmsldnunieUssansninues
WA3033N59UN TRl HaunaImusiFioun 1 i
Waui 7 (aamsuiulsy)

1

N

3

<

5
6
7

e.
Wau
"
au
oy
=1
oy
=1
oy
=1
oy
=
oy

EMC

L{]']VHJ']EJ 80.00% | 80.00% | 80.00% |80.00% |80.00% [ 80.00% | 80.00%

oy o
‘W]lﬂ‘\]ﬁ 78.82% | 77.38%|64.09% | 78.44% 80.31% | 74.65% | 80.13%

91n915°991 7 aziudnasnsinisldeau wie
ﬂiz?{‘w%mwmaqLﬂéanﬁﬂiqﬂﬂﬁzﬁdauﬂﬁ’uﬂjﬂé’auwé’q
Fusidoud 1 Audoud 6 fenadewiniu 75.62% uay
wé’dﬂ%’uﬂqqtﬁauﬁ 7 (waemsUTuUse) ﬁﬁwg_jﬁmviﬁu
80.13%

4. a3y
NN13UTUYTINTEUIUMTURIAEUUTENBY
lsweslagldnsdnaunanisndnlnenisunluu s
WUN L’Ja’]ﬁlLﬂ%i’eNﬁﬂi'ﬁ&gGWTN’MELH%HWE]UWIH%IM;{UG’W
LALNNIATIVEDU AaNAIaN 24.14 Wi W 10.76 w17
Wiowady 58.87 $alussed uiswinduanas 55.43
Wosidussed Tnglunisuanlsimesuiituldnaiady
0.0056 lue dwmaliauisaiiinsiuiunisuanle
89 10,512 Fusied Tnodudiusasudsmissnaae
450 U é’qﬁ?uﬁmﬂu;gam 4,730,400 Umsal ik
UsEANBAMENINSHARTETURDUNSITUALY Lag

NNIRTIVFDULNUAIN 41.53% L‘fJ“L«! 63.62% DDA

nsldnundodstlninmusnaosinsgunsalifindu
MNANABTA 75.62% LU 80.13% uazannsiiaue
nsUuwsuumisaUnsalngisdeu Inedsldlimily
URTRTR AndnaganansnansrasnanITiAdouiives
wiinauaud 11 uag 12 ludurounnsudusuuazns
RIIIADU 899N 26.30 Uaw 37.83 WAs Wde 7.45 uay
7.52 Wns W3eanad 18.85, 30.31 wns Andu 71.7%
uag 80.1% AUEFIU

5. inAnssuuszne

dpilldFunsativayuainuisnnantudiu
FOUUA NTAANYT WAZNIATYIMINTINYAAINNG ARY
AEINTTUAANT WM VRURAY

LONHA1981989

[1] W.Yongpisarnpop. (2019, December). Business
Trend/Industrial 2020-2022 Automobile Industry.
[Online]. Available: https://www. krungsri.com

[2] Saving Bank Research Center (2020, April).
Automobile Industry. [Online]. Available: https://
www.gsbresearch.or.th/wp-content/uploa
ds/2019/10/IN_car 10 62 detail-1.pdf

[3] A.C. Shettigar, S. Hamritha, and A. Balakrishna,
“Efficiency improvement in the assembly line
with the application of assembly line balancing
method,” International Journal of Recent
Technology and Engineering, vol. 8, no. 2,
pp. 848-853, 2019.

[4] S. Saisanguansub, “Process improvement by
production line balancing case study of closed
circuit television assembly process,” M.S.
thesis, Department of Industrial Engineering,
Faculty of Engineering, Thammasat University,
Bangkok 2017 (in Thai).

[5] Y. Jongjan, Y. Kadmuang, and N. buripun,

8ngna @187 uax Uslsrw s, “maiudssansnimargnIsusenaulsinasnsalfing 15eumantuaiueeus ABC.”



14

MFATIVINTNILADUNAMNSTUATIUTI UT 32, aUU? 1 1.a.-3.a. 2565
The Journal of KMUTNB., Vol. 32, No. 1, Jan.-Mar. 2022

“Production balancing line for reducing waste,”
presented at the Production Maintain Mounting
Dump IE Network 2012, Phetchabun, Thailand,
October, 2011 (in Thai).

S. Saranpracha, “Capacity improvement of
car-seat part production line with toyota
production system concept,” Engineering
Journal, vol. 5, no. 1, pp. 11-29, 2013 (in Thai).
LEANXACADEMY. (2018, July). 8 wastes. [Online].
Available: https://www.leanxacademy.com

S.Vanhakit, “Line balancing of 4 heads 2 platters

[9]

hard disk,” M.S. thesis, Department of Industrial
Engineering, Faculty of Engineering, Thammasat
University, Bangkok, 2015 (in Thai).

T. Auswapaiboon, “Line balancing management
of electronic circuit board assembly,” Journal of
Rangsit Graduate Studies in Business and Social
Science, vol. 5, no.1, pp. 164-180, 2019 (in Thai).
THANAYUTSITE. (2016, June) 7QC Tools. [Online].
Available: https://thanayutsite.wordpress.com
P. Peerapattana, Plant Layout. Khon Kaen: KKU
Textbook Publishing Center, 2014 (in Thai).

gngna aId7 uay Usloru W, “maiudssansnimarenIsusenovlsgesnsilfing lswunanduaiue e ABC.”



