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ABSTRACT

The objective of this research was to increase productivity of automotive part “Knuckle” to
support an increasing market demand in the automotive industry by employing simulation technique
to analyze manufacturing system and to find possible ways to improve productivity by comparing
between profit and cost investment. This study started by learning the manufacturing process. Data of
observed time were collected to execute the simulation model by using Arena program. The model
was validated by using statistical t-test to comparing the average time spent in each group between actual
situation and simulation results. Three scenarios are purposed i.e. (1) Change an inserted tooling which
is more durable and re-layout some machine, (2) Change an inserted tooling which is more durable
and switch process, and (3) Add machinery, change an inserted tooling which is more durable and
switch process.

Results from the simulation revealed that scenario 2 was better than the others. The comparison
result found that scenario 2 was better than scenario 1 which could reduce an average total transportation
distance 305 m. from 740 m. to 435 m. or 41.21%. Average total transportation time reduced from
4.59 to 2.77 minute or 39.65%. Total time reduced from 197.46 to 187.21 minute or 5.19%.
Manufactured parts have increased to 70 pieces from 1,872 to 1,942 pieces or 3.74%. The net profit
has grown to 567,846 Baht/Year after changing the tooling type. For scenario 3 is appropriate
whenever demands from customers are higher than the current capacity of the machine by investing
around 8,680,000 baht. This could reduce a total time from 197.46 to be 148.85 minute or 24.61%.

Manufactured parts increased to 173 pieces from 1,872 to be 2,045 pieces or 9.24% and having net

II



profit after changing tooling type 1,385,736 Baht/Year which will have a Payback Period within 6.26

year, Rate of Return on Investment (ROI) is 15.96% and break-even point is 163,774 pieces.

Keywords: Arena, Plant Layout, Improving Process
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5. M3aesia (Coding) 1umslaoudmuuiraedldiiiuTisunsunsuiiames

6. MInTNABUANUYAABIVD 31N (Verification) 1uduABUMIATIVEDY

U dyo Y A Yo d'd'q & g g @ & o c!:o Y A o
Nhlsunsuiivhanldnioly anwienna fedaadnfaduuuinesithauldniosuly
Tsunsulddesgndonane  dafrednuiludesnstvasumslddoyariudwazassny
© 9 L T 1 9 o 9 1 o oa 4
woauuiiandligndosnou minhigndesiuTudesud lugauansosiiia

= 9

VUAY

7. MIATIVADUANUYNADIVDITLUVT1804 (Validation) iTumsasrnaouTdsunsu
TasFwlSoueuduain

Tannszuvaswuldanlndfosdunazeouivldneadaie 19
o = A oA A o o
wuudiasslianuiwetoNazeensyld

8. MITNUNUMINAGBY (Experimental Design)1ilumsnausumsldduuusinas
4 Yy a v
oz lddoyauinsizila

9. malATmuutnutazins1eira (Production Runs and Analysis) 1Hum551

o F1 s o T d'l 1 o Lo | s d“w s
wuudaew e MIUivlTuuae 9 memanlsznaesadniviovemimialszanam
MINIIUUVDITED U

' 3
10. MIADITUINADIUAUNS 0 14 (Additional Runs) UWASIAILLI 1003 ¥ 0a

vt ol B Y s 9 A3 « ° A A y A
pon luarnuieanudesms Iiianugadeunntsiu fannsafmuaionlvnie 1 ifiuseu
o o/

msiaule

11. msmgilomsldnuuagihissnuna (Documentation and Reporting) N15%1
& A

1A 3/ : c q. 999 ¥ Y o w o1 o ° | 4
gilomslfifudaunisfaemldfldaunnudesifaie g sssduuusraeuiionsslon]
gagalumstir T 1dau

12. myih 19191 (mplementation) 1ilumstiwaduSalunisswanu gely
msnaduladely

3 1
Tavduaoumsnymuuiiassaaumssidsiindn 3deduannsoagseld
fagin 2.9



AFNULLLRNGDY

nuaguuysealym
v
AVUARAHAMIEURZITIUN
s w
udwmiuiassau

h 4

.

diudeya

ATRRaLATINDNAEsIedllTunsy

A

TTIUHUNMTNAADY

!

FUTTULNNIINRBIUGS

AUATIHR

Aansananugndey
TAmnausuianliniol

Anvngiianisidiuuass
FIEUNG

il 1danu

2.9 Yuapumsauuudias1Usunsy

N1 : 350 gs1Fanosd (2544)

20



21
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Normal 0.0218
Weibull 0.0293
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Exponential 0.-.061&a
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h

Distribution Summary

Distribution: Beta
Expressions 100 + 5 * BETA(1.36, 1.35)
Sqguare Error: a.013712

Chi Sguare Teat

Number of intervals -
Degrees of freedom = 3
Test Statistic = 2
Corresponding p—value = 0.58

Kolmogorov—Smirnaov Test
Tesat Statistic = 0.0615
Corresponding p—value > 0.15
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