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ABSTRACT

The objective of this study is to develope an effectiveness measurement technique for U-shaped
JIT production line by computer simulation. A small and medium sized automobile brake master
cylinder manufacturing plant is studied for productivity improvement. The production line is
analysed and improved by applying Low Cost Automation, special jigs and fixtures, and facilities
layout changes. An experimental simulation model is built using SIMAN(SIMulation ANalysis)
simulation software for the production system analysis.
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(B 4) &x&Fal UshQle) HIFHE Simulationd 7}

Tally Variables

Number dentifier Aversge standard Minimum Maximun Humber
Deviation value Value of Obs.
1 TIME IN SYSTEM J1787E403  .9734B402 .19314E402 .7324Et0) 411
Discreta Changs Variables
liumber Identiflier Averaga Standard Minismum Haxinum Tive
Deviation vValye value Period
1 CUTTING UTIL, «3361E+00 ,57B8E+00 .0QQ0E+0D .2060!001 +2880E+05
2 CENTER UTIL. +7729E~01 ,2670E+00 ,00Q0E+0Q0 +1000E+QL ,2880E+05
3 BURFACE UTIL, «2759E4+00  ,5123B400 .0000E+00 +2000E+01 ,2880E40%
4 HOLECUT UTIL, «1073JE+00 .J09SE+00 .0000E+00 +1000E4+01 ,2880E+05
5 USILCUT UTIL. +1416E+00 .3486R+00 .0000E+00 .1000E+01 «2880E+03
§ DRILGBOLT UTIL, «<1011E+00 ,3014Z+00 .00QQE+CO «1000E401 ,28802+0%
7 SETBOLT UTIL. «3394E-01 ,1811E+00 .OODQE+00 .1000E+01 +2830K+0S
8 DRILLTAP UTIL. <1J4IEH00 . I452E400 ,O00QQE+00 .1000E+01 +2080E+05
9 BLADER VUTIL. +2019E400 .4014E+00 .0000E+00 ,1000E+0L +2880E+08
10 FREOPR UTIL, «2IJ1Z400  ,4223E400 .0000Z+00 .1000E+OL +2880E+0S
il Rr&OPR UTIL. +2222E4+00 .4157E+00 .000QE+Q0 ,1000Z¢01 +2880E+0S
12 WASH UTIL. «3169E-01 .2214E+00 .0000E$+00 ,1000E+0L +2880E+0S
13 05 FINISH UTIL. +6046L£-01 ' ,2383E400 .0000E+00 ,1000E+0} «28B0L+OS
14 HONING UTIL. «2613E+00 .43931Z+00 .000UE+00 .1000E401 «2080E+03

Stop = Program terminated.

Discrete Changs Variables

- O 2 e e et e

Number Identifier Averaga Standard Minimum Haximun Tine
Deviation Value Value Period
1 CUTTING QUEUR +5518E-02 ,7408E~01 .DODOZH0D .1000E+01 ,2880E+05
2 CENTER QUEUE «6571E~02 ,8222E-01 .O00OE+00 .2000E+01 ,28B0E+0S
3 SURFACE QUEUR +5046E-02 ,7085E-01 .OOOOEH00 .1DOOEHD1 ,2880E+03
£ AOLECUT QUEUR +1184E~01 ,1081F+00 .O0GDE+00 .1000E+0%1 ,2880E+0S
S USILCUT QUEUR +9197E-02 .95465-01 .0000E+00 .10ODE+01 ,2880E+03
6 DRILEBOLT QUEUE  .1211E-01 ,12622400 .OQDQE+00 .2000B+01 .2880E40%
7 SETBOLT QUEUE «3554E-04 ,5961E-02 .0000E+00 .1000E+01 .2880E+0S
8 DRILLTAP QUEUE «1JI8E-01 ,1195E400 .000QE+00 .2000E+01 ,2880E405
9 BLADER QUEUE «5972E-01 ,.2913E+00 ,0000E+00 ,J1000E+01 «2880E405
10 FR&OPR QUEUER «3944E-01 .2177E+00 ,0000E+00 .2000E401 «2880E+05
11 Rr&OPR QUEUR «8167E-01 ,3954E+00 ,0000E+00 ,4000E+0L +2080E+05
12  WASH QUEUE +«5301E-02 ,7261E-01 .0000E+00 .1000E+02 ,2880E+05
11 05 FINISH QUEyR -3353E-02 ,5781E-01 .000QE+DO .1000E+01 . 2880E+05
14 HONING QUEUE +8969E-01 .3635E+00 .UOO0E+00 .3000E+40) ,2880E+0S
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‘Tally Varinblaa

Mumber Identifier Average Standard Minlmums Maximum Number
Devlation Vslue Value of Obs.
1 TYM® M evarEg +2907E+03 . 1]J0SE4+0) .I389E402 .G81SE+0) 533
Discrete Change Varladles
Dlscrete change Variables
Number Idantifler Average standard  Minimum Naximum Tine Kumber Identifler Average Standard  Minimum Naximum Tine
Deviation Value Value Period Daviation Value Value Parlod

1 CUTTING UTIL. 67282400 .7526E+00 .0000Z+00 .2000£+01 .2880E+05
2 CENTER UTIL. L1422E400 .J493E400 .0000E+00 .1000Z+01 .2880E+03 1 cuTING QuEUE. +SBISE-0L .2432E400 .0000E00 .2000E+01 .2860E+05
3 SURFACE UTIL. .52008400 .670IE+00 . 1 .2 2 CENTER QuEue +2638E-01  .1764E400 .0000E -2 L .28
4  ROLECUT UTIL. L2494E400 .4327E+00 .0000ES00 ,1000E¢OL . 2880E+03 3 SURFACE QuEuz +2852E-01 .2071E+00 .000OE+00 .JO00E+0L .2880E+0%
S USILCUT UTIL. .2490E+00 .4315K+00 .000DZ400 .1000E+G1 .2880E+05 4 MNoLEcuT gueue +7JI6E-0L  .2898K000 . .2 1.2
6 CRILGBOLT UTIL. .19I8E400 .J9SIESO0 .OOODE4O0 .1000E+01 .2880E+0S 3 USILCUT quEus +1051£400  .4571£400 .0000E+O0  .3000£401 .2080E+05
7 SEIBOLT UTIL. .000GE+00 .0O0OEIDO .0O00E+GO .0000E+D0 ,2880L+08 ¢ DRILLBOLT QUFUB  .63892-01 .3417E00 .0000R+00 .4000E+01 .28805+05
8 DRILLYAP UTIL. .2168E4+00 .4121E+00 .QO0OE400 ,1000E+OL .2880E+0S 7 SFTIOLT QUEUE +0000E+U0  .00QDESCO ,000GE+G0  .0000E+00 .2880L+0S
9 BLADER UTIL. ,3725E+00  .4711Z+00 .0000K400 .1000EFOL .2880E+05 ¥ ORILLTAP QUEUE  .510£-01 .274E+00 .0000£400 .)O00EIOL .2980E+03
10 FREOPR UTIL. LIS19E+00 .477SE+00 .00OOZ400 ,1000E+OL . Z880E+0S S BLADER QuEUE +14242400 ,4402E400 .0000E400 .4000801 ,2840E+05
11 RréorR UTIL. L3586E+00 .A796E+00 .000DE00 .1000E40%1 ,2B8CE40S 10 FRCOPR QUEVE +1365E400  .4268L+00 .0000E+00 .JOOOE+01 .2830E+0S
11 wASH UTIL. 12762400 .33I7E+00 .0000C+00 .1000E+0L .2880E+05 11 RecorR queve +1670E400 ,5014E+00 .0000E+00 .J000EOL .2080E+05
13 ©OS PINISR UTIL. .7062E-01 .2562E+00 .O0000E+00 .1000EOL .2880E+03 12 WASH QUEUE +1306E-01 .121JE+00 .0000E+00 .J000Z+0L .2880L+0%
14 moMING UTIL. 50362400 .3000E+00 .QOOOE+00 .1000EsO1 .2880E+0% 1> 03 FINISH QUEVE  .2790E-02 .5348Z-0L .00ODELO0 .2000E+01 .2880E+05

. 14 HOMING QUEUE .S3J1E+00 .111ZE401 .0000Z400 .60CO0E+01 .2880E+0S

Stop = Program terminated.
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