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Decision Making for the Arrangement of
Spare Parts in Military Warehouse,
considered on Working Time and Posture Difficulty
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Abstract In order for a machine, especially used in the defense industry, to consistently operate during its
life-time, lots of study has been done in machine design as well as machine maintenance. However, the
realistic study is necessary in management and operation of a military support facility , where spare parts are
stored and retrieved. In this paper, efficient arrangement of spare parts are proposed to acquire increased in
efficiency and decreased in cost for operation management of the military support facility. First, spare parts is
assorted by MTBF(Mean Time Between Failure) and divided in to three groups A/B/C as an alternative
arrangement. Each defined alternatives will go under simulations and RULA(Rapid Upper Limb Assessment),
which is posture classification scheme evaluation attributes, to find working time and posture difficulty and
lastly by entropy measurement to be selected. This research proposes the efficient spare parts arrangement in
military support facility to minimize working time and posture difficulty. By taking system and human
engineering approach together into consideration, it will lead to show a specific value.

Key Words : Entropy Measurement, MADM(Multiple Attribute Decision Making), Military Support Facility,
RULA, Simulation
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[Fig. 1] Research Process
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[Table 1] Symbol Definition

Symbol Definition

n Number of Total Attributes
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k 1/logm
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[Table 2] The MTBF of Spare Part in A/B/C Group

No. A Group B Group C Group
1 508 1025 3405
2 552 1064 3548
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3 557 1099 3625

4 611 1127 3635

5 613 1191 3791

6 619 1224 3930

7 655 1253 3994

8 662 1345 4120

9 674 1375 4129

10 790 1448 4169

11 798 1579 4839

12 814 1628 5359

13 827 1707 5429

14 863 1853 5644

15 866 1933 5907

16 946 1988 5924
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[Fig. 4] Alternative 1

[Fig. 6] Alternative 3



SrAbely|4aks) =] 4148 4105, 2013

[Fig. 7] Alternative 4
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[Table 3] Storage and Retrieval Time

Level Storage and Retrieval Time
1 50
2 40
3 30
4 30
5 40
6 50
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[Fig. 8] Operation scenario
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[Table 4] Posture Classification

Level Posture Classification

1 5

DN || B W N
L, B SRS T B (S T I (S I V)

[Table 5] Symbol Definition

Level Posture Classification

C; Working number per Level

D Posture Classification by RULA

C}- Total working number per A/B/C Group
P j Posture Difficulty per A/B/C Group

,j=A4,B,C &)

g3te] 28717 5, el
30 EoF A3 A}R 0] HitghS Table 61} o] Al&
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[Table 6] Result per Alternatives

Alternative
1 2 3 4
A| 4649 | 4681 | 44.19 | 43.67
W;’irrl;i;g B| 5408 | 5394 | 4976 | 49.15
c| 6175 | 6122 | 5323 | 5522
Operation Time 115992 116318 108218 107490
Al 2098 3.20 3 3.03
Dﬁ?g::;‘:y B| 353 335 352 326
c| 357 3.46 3.49 3.86
4.6 AEZD| H=E 0|3 ot ZH
QEZ3] HEE olgate] di¢t AL $I3t 4 |
NIEAE d& Aotk ) 7|zATFolA AFS =z 2
o] ti¢hd AYE Table 73} Zro] A3} gt} oA A

e ATE o] §3to] Table 84 &4 /5N T3}
of, Tigt W Aol alg 44 7HEXE BT Table 9

oA olle] HA| S diet 459 7o £ 7t
A o] 2 dikk 38 2sisct.

[Table 7] Normalized Result

Alternative
1 2 3 4
A 10.243321609(0.241658227|0.25598601 | 0.25903416
W;)irll;iélg B |0.238679583|0.239299071{0.25940096 | 0.26262038

C ]0.233264896| 0.23528434 | 0.2706013 |0.26084946

Operation Time 0.24107251 |0.240396865|0.25839031|0.26014032

A 10.255880015|0.238288264|0.25417415|0.25165757

Posture

e B |0.241581236| 0.25456172 |0.24226755| 0.2615895
Difficulty

C ]0.251282482(0.259271232|0.25704254 | 0.23240375

[Table 8] Weight by Entropy

E d w
A | 0999665907 | 0.00033409 | 0.0762919
W;’;:;‘g B | 0999292703 | 0.0007073 | 0.16151502
C | 0998504333 | 0.00149567 | 0.34154348
Operation Time | 0.999502016 | 0.00049798 | 0.11371729
A | 0999720501 | 00002795 | 0.06382501
Dl:?fsiil::lety B | 0999588726 | 0.00041127 | 0.09391658
C | 0999346673 | 0.00065333 | 0.14919072
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[Table 91 MADM

Alternative

1 2 3 4
A]0.018563468]0.018436566|0.01952966] 0.01976221
W;’;l::g B|0.038550337|0.0386503940.041897150.04241714
€|0.079670104|0.080359832( 0.09242211 [ 0.08909143
O";irl:::m 0.027414112{0.027337279|0.02938345| 0.02958245
A|0.016331545]0.015208751|0.01622267| 0.01606205
Dlz?fsitcl:l:y B|0.022688482(0.023907565( 0.02275294 | 0.02456759
€|0.037489015|0.038680863| 0.03834836 | 0.03467248
Total  |0.240707065|0.242581251|0.26055634 |0.25615535

5. 28
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