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Production Line Improvement Analysis based on Lean Manufacturing by Computer Simulation:

A Case Study of Electronics Industry
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Abstract

Electronics industry in Thailand has grown continuously, and the demand of hard disk drive components is
also increasing dramatically. Therefore, the component producers need to improve their production lines and reduce
wastes in their processes in order to increase their capacities. This research focuses on improving the efficiency of the
production line of a hard disk drive component producer to achieve the maximum efficiency of the factory by lean
concept. Value Stream Mapping (VSM) was used to analyze wastes of the production line. Wastes of the production line
are waiting, transporting, processing and movement. Two main problems are unbalance of the production line and
inappropriate layout. So, ECRS method and line balancing were applied to improve and balance the production line.
Moreover, the new cellular layout was proposed for reducing over transportation. Computer simulation was used to

analyze and show the performance of the production line for both before and after improving. The result from computer
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simulation shows that the cellular layout is more preferable than the current layout because it can improve efficiency

19.53%, productivity 42.7%, average utilization 20.57% and the average number of work in process (WIP) 1.27% of the

total production quantity.

Keywords: Computer simulation, production line improvement, lean concept, Value stream mapping (VSM), electronics

industry
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Time study before improvement
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Amiinan Anutian Std time | Distribution Parameter
Tanaudniaies 5.38  [Weibull 4.+W(4.83,1.5)
ACA Auto tweaking Tweaking machine #1414 14.66  |Weibull 9.+W(3.19,6.3)
Immm@faﬂ@mﬂ‘i“m 4.89 Johnsom SB 4.42.07*(1./(1.+EXP(-(N(0.,1.)-0.458)/1.45)))
w8 Arm uag Flex tsznauidnfaeiu 2.46  |Weibull 1.+W(4.99, 1.59)
Tuanauld Fixture 1.80 Triangular T(1.,1.84,2.61)
i Top clamp 1.00 Weibull W(6.76, 1.08)
SALd wire Wi locator pad 561  [weibull 4.+W(2.86,1.8)
Ground & coil soldering |ln Guard uaz¥11n13 solder ground pin 14.63 |Beta B(2.66,1.43,12.,16.)
Wan Fixture W&IMAN"9 solder locator pin 11.00  |Johnson SB 9.+5.2*(1./(1.+EXP(-(N(0.,1.)-0.655)/1.33)))
ﬂﬁmmummméumu 4.86 Loglogistic 3.41.7*(1./((1./U(0.5,0.5))-1.))**(1./3.55)
1l side guard uag top clamp 1.81 Weibull 1.+W(2.9,0.913)
11191U88NANN fixture WFANNIN1IATIRADL 4.93 Inverse Weibull  |4.+(1./1.16)*(-LN(U(0.5,0.5)))**(-1./9.58)
Tanaudniaias 1.65 |Weibull 1.4+W(2.95,0.732)
Auto conformal coating -
Coating & UV machine 11914 297 Pearson 5 2.+P5(63.4,60.4)
& UV cure -
WMaRURBNANLATES 0.99 Loglogistic 0.982*(1./((1./U(0.5,0.5))-1.))**(1./9.86)
Flex bracket install 98U bracket Usznauidniy AFA 4.44 Loglogistic 3.4+1.26*(1./((1./U(0.5,0.5))-1.))**(1./3.28)
Load partto carrier Mauéud’mi@i Carrier 1.25 Inverse Weiull 1.4(1./5.72)*(-LN(U(0.5,0.5)))**(-1./2.76)
Unload from carrier 11197u8aNATN Carrier 1.25 Inverse Weiull 1.4(1./5.72)*(-LN(U(0.5,0.5)))**(-1./2.76)
1 IPAﬁﬁmmgmm ACAbore hole 3.39 Beta B(14.5,199,2.,22.5)
T-ring Insertion el T-ring m‘lziﬁu“mmgﬂum ACAbore hole 6.50  [Lognormal 4.+4L(251,0.879)
@mﬂw‘[am@mmnémm 3.18 Loglogistic B(1.5,3.,0,1)
18l DCM label a1 plate 1.80 Beta B(2.68,2.12,1.,2.43)
DCMattachment ;
#in DCM llfigieu 3.38 [Beta B(3.47,3.13,3,,3.72)
TuanaudniAies 6.52 |Lognormal 4.+L(2.52,0.882)
Pivot installation Pivot installation machine %11471 9.23 Lognormal 7.+L(2.23,0.708)
Tu@mmuﬂ@nqmtﬂ%a 2.46 Weibull 1.+W(3.94,1.62)
Immmuvﬁ']m‘é‘m 1.91 Johnson SB 1.4+1.71%(1./(1.+EXP(-(N(0.,1.)--0.164)/1.21)))
Pivot ht check Pivot ht check machine 1911 2.52 Gamma 2.+G(12.9, 4.02e-002)
Iﬂ@ﬂd’]u'ﬂ'ﬂﬂ'ﬂ’mlﬂ%“'ﬂ\i 1.00 Loglogistic 0.996*(1./((1./U(0.5,0.5))-1.))**(1./10.9)
Tuanaudniaies 1.65 |Weibull 1.+W(2.86, 0.726)
E-test Electical testing machine 11911 6.49 Lognormal 4.+L(2.5,0.888)
TM@mm@@nmmﬂ?m 1.10 Inverse weibull (1./0.964)*(-LN(U(0.5,0.5)))**(-1./14.2)
Final inspection wineRnNIRaseLEunLlEngag Microscope 10 i1 33.68 |Weibull 224W(3.17,12.9)
Tnamnaudn Lﬁgi;'ﬂxi 1.67 Loglogistic 1.+0.632*(1./((1./U(0.5,0.5))-1.))**(1./3.69)
Arm height checking Arm Ht checking machine %1197 7.13 Gamma 5.+G(6.28,0.341)
Tmmﬂumnmmm‘i}m 1.40 Pearson 6 P6(70.2, 150, 2.88)
1itil DCM label a1nLLt plate 1.71 Beta B(2.5,1.66,1.,2.18)
Traylabel atachment n
fin DCM Tisiaanu 2.66 [Lognotmal 2.+0.604*(1./(1./U(0.5,0.5))-1.)**(1./3.86)
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a1 lFlumswan @ Tug) 20.31 16.72

TIUIUNUNNU (AU) 84 64

Prductivity GuarTuuan) 6.6 9.42

% Utilization 1naguaaminay 68.48 89.05

% Efficiency Y048 10NIHAA 70 88

WIP masfiRevulunszumms (1) 399.9 260.42
(3.64%) (3.37%)
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