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Introduction:

Nowadays, the hard disk drive industry has been expanding and been growing fast for many years and Thailand is one
of the countries of production for this industry. Manufacturers produce their products for serving both local and export
customers. They also improve their production system by using new technology to be consistent with current situation
in the market that has high competition, such as pricing, delivery’s lead time, and the products’ quality to meet
conditions required for customers satisfaction. The suspension is a part of the hard disk drives product. It is used to
read the disk in the hard drive. So, accuracy of every step in the production system is very important. To produce
quality products, a quality control system is also important. Manufacturers have to maintain a strict quid in every step
of production to guarantee the customers satisfaction,

Literature review

The production system has the many approaches for improvement and management of the methods; see the
examples, Azadeh et al [1] studied about designing CONWIP system and 1T system by creating simulation with ANOVA
for improving the optimization of the IIT system. Huang et al [2] presented a simulation model for analyzing constant
production system and push & pull production system. It is used for finding optimal number of Kanban card in each
station to maximize efficiency and suitability with the production system. Pettersen LA and A. Segerstedt |3] studied
supply chain model in restricted areas that has connections between Kanban and Non-Kanban production to control
constant work in process (CONWIP) and work in process (WIP) for inventory efficiency. Deanmu J. and K. Taaffe [4]
presented using simulation of LimWip and takt time to analyze relationship between waork in process (WIP) and the
buffer size, by the design simulation model to make smooth continuous production and to improve output of each
station to optimal levels. These researches present a simulation model that use Arena 13.% program to simulate
production systems while we use the data fram manufacturers to create fundamental models and studies to integrate
queuing systems and constant simulation models to compare a key performance index of optimal buffer size in the
system.

Simulation model

The Current production model.

:
This research studied the process approach on the data used in the production and analyzing the data has created
model Arenal3.5 [5] for finding the buffer size to each station. The buffer sizes are used to control work in process in
each station to meet production demand. This research has taken the produced information to be the variable used
for creating the simulation model by Input Analyzer tools [6] from (1) Material input information (2] processing time
information (3) conveyor information (4) Input Analyzer for production as below:

Figurel. Input Analyzer for production line
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Figure 1 shows the input analyzer being used in order to measure the statistical dispersion of data. The input data js
conducted under 95% confidence interval {significant level = 0.05), by the input analyzer in Arena program.
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Figure2 The simulation model of the production line.
Figure 2 shows the simulation model of the production line. The batch module is used to allocate the buffer size in each
work station. The process module is used to represent the machine processing time in each work station. Conveyor rate

and Conveyor length are determined by the simulation model. The simulation model was run for 6 replications and 15
days for the warm up period and has verified its correctness through T-test.
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Verification and validation

Modeling of a plant production system for studying the operation of the production has been processed carefully and
the model has been checked about verification of the model. It was compared between real information and the
calculated information from simulation models which used the hypothesis analyze to from a relationship of the two
systems as follows;

Table 1 Comparing the quantity data.

Station Results
Average (d;) -1704
Variance 10,304,111
ty 1.76
ta/2,K~1 2.63

o<
Table 1 These models are able to test that if l""[”" Zh1 rajects the null hypothesis M and it bl <00 2 does not

. - ol Sifis 7
reject the null hypothesis, the simulation results conclude that l "l f 281 which this models do not reject the null
hypothesis, so the actual production and the simulation model are not different.

Table 2 The results of the buffer size compared model.

Station Results
Average (d)) 1.64
Variance 18.77
ts 1.138
/2 K—1 2.751

Table2 these models are able to test the models which these models do not reject the null hypothesis, so the actual
production and the simulation model are not different.

Vol Il, Issue 6 (1), March 2013 ; 57




- -

ISSN : 2249 - 7455 International Journal of Advances in Management, Technology & Engineering Sciences

In conclusion, in comparing to the actual design simulation found that the system are not different, therefore the
simulation model are able to design the experiment to improve the buffer size in the production line.

Experimental design

Experimental approach.

This research uses multiple methods to evaluate and compare the results of new experiments and the current
production system. We mainly focus on two techniques which are Optquest Arena system, and Process Analyzer Arena
system.

OptQuest system.

This research conducts mathematical modeling by utilizing Arena OptQuest program. The buffer size are considered
between variable 1,variable 2 and variable 3 from laser welding station to final washing station. Arena program can be
set the verity of all buffer sizes which can use + 20 by setting objective equation and give conditions required at the
beginning and ending of the process,

Table 3 Objective of equation Simulation Model

Function Equation -
Objective equation Maximize (Number out)
Restriction |GL Forming WIP] < 7 Lot

[Fx Forming WIP] < 163 Lot
[Washing Machine WIP] < 7.8 Lot

Function Equation
Objective equation Maximize (Number out)
Restriction [Input Oven | <= 1600 Pcs.
[Capacitance WIP] <= 111 Lot.
[PZT.WIP] <= 6070 Pcs.

After getting objective equation and restriction of the model, the equation is run in the Arena OptQuest program in
order to find output of production process.

Process Analyzer system.

Process analyzer system provides the system selection in order to compare the result of the traditional system and
another one. The result assists an analyzer for making decision,

| Control | . Respanses —
Mame | .. | Syatam’ | Lasear
© |Vanable 1|Varatle 2 Batch 38 | Bateh 7 Number | Stock GL

l | it Welding
| Seenano7 | 80 | & | vees | 29158 | 6700 | 10 | Sean | 2
|-Seenanot | 69 3 D98z | 29159 | 5580 31 440
| Scenans 5 6 | 7 3015 | 29150 | 6480 13 -S40 |
| Seenanna | 60 [ 2501 | 20158 | 15 5140
| Seenancg [ &5 | 4 1504 | 762 | 528 24 | s404
| Seenario [ 8 2543 2227 | 13 5350
| Scenarod | 50 | @& 2535 29308 | S100 1 5346

Figure 3(a) Results of the process from Laser Welding to Washing.

Figure 3(a) the control variables are variablel and variable 2.Variable 1 represents the buffer size of batch 7 and Laser
welding. Variable 2 represents the buffer size of Stock GL.

| F— . :
Boma | robie 1 |Vnabie 2] Varisbe 3 [Baithio Siock, || Auteidsin)| oo we
t | ; Ws Out | Jumpar | per |~
| Scanoriad | 50 19503 488 | 12088 | 212
| Scenano 8 | 55 165 1451 12325 | 242
[ 18503 3480 | 12089 | 212
14 361 497 | 11852 282
19,448 3327 | 12007 208
| ScenanaE | 19331 | 8360 | 11988 | 208
| Scanano€ | 60 32707 | B0 | 11938 | 127
Scenwio2 | 66 | 19503 | 83y | 12089 [ 212 |

Figure 3(b) Results of the process from Jumper to Final Washing.
Figure 3(b) the control variables are variablel, variable 2 and variable3. variable 1 represents the buffer size of batch
14, variable 2 is batch 30 and variable 3 is batch to washing,
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Results and Review

After the results of the experiments were completed, this research was compared between the buffer size of each
station for finding the optimum buffer size as below:

Table 4 & Figure 4 Comparing the buffer size between real systems to OptQuest system and real system to Process

Analyzer
Statiop Real ((?) Real Process Analyzer
Sum 3 3164 27.57
Average _ 1.3¢ i = 7
Samplevariance g7 E 1.915
‘standard deviation, - b - 1.383
Standard error .l 0.489
A 2.364
Wormplon i Raal Sytem Vs O st Mgkl Dl Systion Ve Procrss Anabyeer
_as W 1a - L s Wi " i 14 1
o w1 £ Th s b [y e

A ek e e i [T TR
Table 4 and Figurea Calculation on acceptable reliability of 5% error in the range (0.442, 2.346) shows that the model
was compared between real system and OptQuest system of the buffer size. It is found that OptQuest system was
better than the actual performance. And real system with Process analyzer calculation on acceptable reliability of 5%
errar in the range (-0.649, 1.664) shows that the models were compared between real system and Process analyzer of
the buffer size. It is found that the result of 2 models were similar. By the buffer size of process analyzer system was
the buffer size is 27.57 lots which was less than the buffer size of real system 31,64 Lots. So the process analyzer was

able to be use for finding the buffer size, but it was not the optimal buffer size.

Table 5 Comparing the buffer size between OptQuest systems to Process analyzer

Station OptQuest Process Analyzer (g_f
sum T 20.49 27.57

Average “ﬂ';;b— " - - -0.886
Sample variance LSRR 0.861

standard deviation, _ 0.928

Standard error i AT ) 0.328

Table 5. Calculation on acceptable reliability of 5% error in the range (-1.662, -0.110) shows that the model was
compared between OptQuest and process of the buffer size; found that OptQuest system was better than the Process
analyzer. In summary, the OptQuest system as 20.49 lots is the good approach for finding the optimum buffer size.

Conclusion
The results were evaluated to use simulation model for comparing the properly buffer by these experiment as below,

The optimization buffer size

The process analyzer system was able to increase the production be 8,450 pcs. Total buffer of systém be 27.27 lots
which the buffer sizes decrease from the present system be 12.86%. However, ta consider the conclusion OptQuest
system could increase production to 5,116 pcs. which is more than 2,846 pes. The total buffer size of system is 20,49
lots these decreasing from a real system 61.59%. Consequently of optimum this system could choose DptQuest system
to find the optimization buffer size of process line.
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Comparison of production costs

This research analyzed about production costs of the system, found that work-in-process (WIP) of the present system
had the total costs in system of 6;834,240 baht. The process analyzing system had the total costs of 5,955,030 baht
while the OptQuest system had the total costs of 4,425,840 baht. After that comparison the three systems were found
that costs of OptQuest system had the least costs. This system could decrease work-in-process (WIP) and the cost of
production is 35.24%.
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