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ABSTRACT

During the development of a weapon system, the concept of maintainability is used for quantitatively predicting
and analyzing the maintenance time. However, owing to the complexity of a weapon system, the standard
maintenance time predicted during the system’s development differs significantly from the measured time during the
operation of the equipment after the system’s development. According to the analysis presented in this paper, the
maintenance time can be predicted by considering the system’s complexity on the basis of the military specifications,
and the procedure can be Part B of Procedure II and Method B of Procedure V. The maintenance work elements
affected by the system complexity were identified by the analytic hierarchy process technique, and the
system-complexity-reflecting weights of the maintenance work elements were calculated by the Delphi method, which
involves expert surveys. Based on MIL-HDBK-470A and MIL-HDBK-472, it is going to present a Korean-style
maintainability prediction method that reflects system complexity of weapons systems.

Key Words : System Complexity(A|AE =ZS), Maintainability Prediction(HH|T 0|%), Mean Time To
Repair(Z o F=2|A|ZF), Maintenance Work Element(HH|F 24)
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Table 1 Prediction of maintenance according to
procedure 1T

Division Part A Part B
Application Detailed design Detailed design
stage stage
Features Data book Real measure data
Data MIL-HDBK-472 Similar system
acquisition experience data

283l W, Part By fAHAIS #A ARAE
g3l AHBZMTTR, Mean Time To Repair)
22T, Procedure 19 AMIFFE 4= 4
g, Agee], 2, ¥, Axd, =4 2
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2ol mEE 4 U,
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Table 3 Applicability of system complexity!®

Table 2 Prediction of maintenance according to
procedure V¥

Division Method A Method B
.. .. . Detailed design
Applicat; Initial t
pplication | Initial design stage stage
- Data book or - Data book or
Features real measure data| real measure data
- Apply S - Apply FD&I
coefficient code
Dat - MIL-HDBK-472 | - MIL-HDBK-472
-a -a- - Similar system - Similar system
acquisition

experience data

experience data
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Type Applicability Reason
Part A % - Using MIL-HDBK-472 Data book
a - Difficult to compare with system complexity
Procedure II
- Use of similar system experience data
Part B O . . L.
- Applicable through comparison of similar system
Method A % - In-sufﬁciency of materia-lization due to initi?l design stage
- Difficult to compare with system complexity
Procedure V
- Use of similar system experience data
Method B © - Applicable through comparison of similar system
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Table 4 Maintenance work element relative importance survey (AHP)"!
No. Maintenance Important < Equal — Important Maintenance
work 5 4 3 2 1 2 3 work

1 F?;ip?f;f;i;’“ s a3 2] 1] 2] 3 Fault isolation
2 F?;ipgf;f;%’“ 50 4| 3 | 2 1 2 | 3 Disassembly
3 F?;iteplzzteizi?n 5 4 3 2 1 2 3 Interchange
4 F?;ipgf;;ii;’“ 50 4| 3 | 2 1 2 | 3 Reassembly
5 F?;ipgf;;f}i;’“ s 4 | 3 2] 1] 2 3 Alignment
6 F?Fitepzreatfiii?n 5 4 3 2 1 2 3 Check out
7 F‘(igfeplzre;f;i;’“ s a3 2] 1] 2] 3 Start up
8 Fault isolation 5 4 3 2 1 2 3 Disassembly
9 Fault isolation 5 4 3 2 1 2 3 Interchange
10 Fault isolation 5 4 3 2 1 2 3 Reassembly
11 Fault isolation 5 4 3 2 1 2 3 Alignment
12 Fault isolation 5 4 3 2 1 2 3 Check out
13 Fault isolation 5 4 3 2 1 2 3 Start up
14 Disassembly 5 4 3 2 1 2 3 Interchange
15 Disassembly 5 4 3 2 1 2 3 Reassembly
16 Disassembly 5 4 3 2 1 2 3 Alignment
17 Disassembly 5 4 3 2 1 2 3 Check out
18 Disassembly 5 4 3 2 1 2 3 Start up
19 Interchange 5 4 3 2 1 2 3 Reassembly
20 Interchange 5 4 3 2 1 2 3 Alignment
21 Interchange 5 4 3 2 1 2 3 Check out
22 Interchange 5 4 3 2 1 2 3 Start up
23 Reassembly 5 4 3 2 1 2 3 Alignment
24 Reassembly 5 4 3 2 1 2 3 Check out
25 Reassembly 5 4 3 2 1 2 3 Start up
26 Alignment 5 4 3 2 1 2 3 Check out
27 Alignment 5 4 3 2 1 2 3 Start up
28 Check out 5 4 3 2 1 2 3 Start up
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Table 5 Define and explain of maintenance elements related to

o2 3o F Table 40 UER) HEL
BT QS wi= Hu|gdE g o] AT 2
Q== Hristdon, 1 AE Table 59 YERY

Atk o] $AE YhE Fawe] AYH 2]

Sl A"

system complexity(Procedure I & V)P

Maintenance Definition _ Relative System
work importance(Rank) | complexity
f;;l;a?::;crgo: Finding defective parts without auxiliary testing equipment 0.091 (5) X
Fault isolation | Finding faulty precise location using auxiliary test equipment 0.207 (1) O
Disassembly Disassembly of equipment to access defective foams 0.163 (3) O
Interchange Removing defective items and installing replacement items 0.182 (2) O
Reassembly assembling process after exchange work 0.151 (4) O
Alignment Minimal testing & calibration work required for repairs 0.084 (6) x
Check out i\s/[iilégéagert;sgting & inspection to determine if performance 0.071 (7) o
(Start up) * Operate the repaired and checked out system 0.051 (8) X
( )* : It means Procedure V
Table 6 Maintenance work time table!™
Type Fa_ult _ Fgult Disassembly Reassembly Alignment Check out
detection(H) isolation(H) H) (H) (H) (H)
Part 0.021 0.265 0.313 0.436 0.156 0.175
Stage 0.029 0.315 0.231 0.362 0.077 0.167
Subassembly 0.037 0.394 0.165 0.262 0.045 0.158
Assembly 0.045 0.506 0.122 0.191 0.030 0.149
Unit 0.053 0.636 0.094 0.134 0.021 0.138
Group 0.063 0.776 0.071 0.090 0.015 0.124
Equipment 0.075 0.907 0.049 0.061 0.010 0.108
Subsystem 0.090 1.090 0.032 0.037 0.007 0.091
System 0.107 1.305 0.016 0.017 0.003 0.062
Total 0.520(4.8%) | 6.194(56.7%) | 1.093(10.0%) | 1.590(14.5%) | 0.364(3.3%) | 1.172(10.7%)
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Table 7 Survey for calculating complexity factor (Delphi method)
Maintenance . Increase or | Weight
work Question decrease factor
3 3 " 1 ”
Fault isolation What percentage of the time required for "Fault Isolation” work ()%
is expected to increase or decrease compared to similar system?
3 3 " 1 b s
Disassembly What percentage of the time required for "Disassembly” work is ()%
expected to increase or decrease compared to similar system?
What percentage of the time required for "Interchange” work is 0
Interchange expected to increase or decrease compared to similar system? )%
3 3 " b s
Reassembly What percentage of the time required for "Reassembly” work is ()%
expected to increase or decrease compared to similar system?
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Fig. 3 Improved method of maintainability prediction
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