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Application of factor rating for production layout selection to improve production:

Case study rail joint production
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Abstract
The objective of this research was to improve the rail joint production by developing the production layout

and selecting the suitable production layout. The study was done by analyzing the value stream mapping current
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state together with flow diagram and outline process chart in order to study the problem condition and analyze the
problem with why-why analysis technique. Four rail joint production layouts were designed on purpose to make a
decision and also factors influencing on selection of those layouts were included. In this study, the determination of
proper factors, concerned with Index of Item-Objective Congruence (I0C) with value above 0.5, was obtained from
experts. Then, a method of pairwise comparison was employed to construct weight of those factors. Consistency
ratio was also tested with satisfied score of 0.09, lower than 0.10. The primary outcomes showed that factors with
their weights having an effect on layout selection were as follows: capability of management and production control,
change of production volume, cost of improvement, period of improvement and distance with weights of 0.36, 0.34,
0.13 and 0.05, respectively. As a consequence, according to scores of four production layouts in relation to those
five factors, the highest scores of 3.31 belonged to the third layout. This layout led to decrease 40 m of distance,
50,000 baht of improvement cost, and increase 6-10% of production volume with high management capability and
production control compared to the original layout.

Keywords: value stream mapping, flow diagram, production layout, factor rating, pairwise comparison
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Table 1 Significant levels for decision criterion comparison.

score value definition description

1 equally important both factors have the same effect

3 more important than average one factor is moderately more important than the other

5 much more important one factor is far more important than the other

7 very much more important one factor is very much more important than the other

9 top priority there is evidence to support that preference for one
factor is as much as possible over the other

2,4,6,8 omit for more appropriate to reduce the gap in comparative diagnosis
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Figure 2 Outline process chart.
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Figure 3 Flow diagram in the rail joint production.
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Machine Pictures Features and Limitations Machine Pictures

Features and Limitations

Milling machine (21, 31, and 45 degrees)

Feature:

- Milling according to the specified program

Limitation:

- Moving to new position requires installation of wind and
electrical systems if there is none

- There are costs associated with moving and installation

Grinding and finishing machine

Feature:

- Dust and spark proof room

Limitation:

- Moving to new position requires installation of wind and
electrical systems if there is none

- There are costs associated with moving and installation

Sand blasting machine

Drilling machine

- No cost associated with moving and installation

Feature: Feature:
- Sand blasting machine with wheels - Itis a large diill bit
Limitation: Limitation:
- Moving to new position requires installation of wind and - No cost with moving and il
electrical systems if there is none
- No cost associated with moving and installation
Coating prep table and jig Packing table
Eeature: Feature:
- Itis a table for placing a jig to hold workpieces for coating - For placing workpieces and packing works into boxes
Limitation:

Limitation:
- No cost associated with moving and installation

Figure 4 Machine features and limitations in the redesign for product layout.
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Figure 5 Production layout options.
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Table 3 Paired criterion assessment scores.

ANANAydIrTuNdszi@uinaeiTauday
dlug A4 (Table 3) Inaziuunssziluinngd
o A o a a '
neAnaandINIINanaInnIsF LU ue
arfansanazkuudnllnudeanvualy (Table 1)
o a = a '
nrgvasainnisdssiiwdsauineuiug
Tnafiaaagyudn aeldivianisdiulgeanazuuu
(normalization) tWAU1UNNENATNENATY 2D
WAAZLNOLT WEANALNIVUATEALAZULUUN 1-5

Tuwsazinoust A4 (Table 4-5)

A B C D E
A 1.00 0.33 0.20 0.33 0.14
B 3.00 1.00 0.33 1.00 0.33
C 5.00 3.00 1.00 3.00 1.00
D 3.00 1.00 0.33 1.00 0.33
E 7.00 3.00 1.00 3.00 1.00

Table 4 Data improvement by means of normalization and weight importance.

A B c D E weight
A 0.05 0.04 0.07 0.04 0.05 0.05
B 0.16 0.12 0.12 0.12 0.12 0.13
C 0.26 0.36 0.35 0.36 0.36 0.34
D 0.16 0.12 0.12 0.12 0.12 0.13
E 0.37 0.36 0.35 0.36 0.36 0.36
Table 5 Rating by experts in each criterion.

score
criterion
5 4 3 2 1
distance (meters) more than 40 31-40 21-30 11-20 0-10
improvement expenses (baht) no cost 1-25,000 25,001-50,000 50,001- more than
75,000 75,000

change in production volume (%) more than 20 16-20 11-15 6-10 1-5
implementation periods (weeks) <1 1<t<2 2<t<4 4<t<8 >8
ability to manage and control production the most very much moderate very little the least
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Tadelunfarniaaen auannig (5) Huadns

a a ~ ~ ~ a

unaaeny 3 IesandAziuusuiInigane

3.31 A4 (Table 8)

Table 6 Evaluation results of options in each criterion.

production layout

criterion

option 1 option 2 option 3 option 4
distance reduction (meters) 20 30 40 5
improvement expenses (baht) no cost 50,000 50,000 200,000
change in production volume 1-5% 6-10% 6-10% 1-5%
implementation periods <1 4<t1<8 4<t1<8 2<t<4
ability to manage and control production moderate very much the most very little
Table 7 Improving qualitative and quantitative evaluation results on a 1-5 score level.

production layout
criterion weight
option 1 option 2 option 3 option 4

distance reduction 0.05 2 3 4 1
improvement expenses 0.13 5 3 3 1
change in production volume 0.34 1 2 2 1
implementation periods 0.13 5 2 2 3
ability to manage and control production 0.36 3 4 5 2
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Table 8 Factor rating results.
production layout
criterion
option 1 option 2 option 3 option 4

distance reduction 0.10 0.15 0.20 0.05
improvement expenses 0.63 0.38 0.38 0.13
change in production volume 0.34 0.68 0.68 0.34
implementation periods 0.63 0.25 0.25 0.38
ability to manage and control production 1.08 1.44 1.80 0.72

total 2.78 2.90 3.31 1.61
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