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Parts Management Method for Weapon System Parts Standardization
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Abstract The standardization of weapon system parts is one of the elements of parts management and
is an important factor for reducing the cost of acquiring and maintaining a weapon system, enhancing
its reliability, improving interoperability, alleviating parts obsolescence problems, improving logistics
efficiency, and strengthening the military's combat readiness. This study examined how to manage parts
of domestic R&D weapon systems, overseas imports weapon system parts, and various commercial parts
from a standardization perspective, and to study parts management methods for standardizing parts in
the future. This system was used to achieve systematic part standardization in a military weapon system.
To this end, this study investigated what elements are used to standardize weapon system parts. The
importance and weight of each element were calculated using the AHP (Analytic Hierarchy Process), one
of the decision-making techniques, and the design stage standards using the part selection method were
studied. Through this, the selection process of standard parts, which has been made according to the
experience and subjective judgment of designers and personnel, was improved to propose a systematic

and objective method of standardizing weapons parts.
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Fig. 1. KSS-II weapon system
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Fig. 2. Commercial products discontinued during the
KSS-1 weapon system development period
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Fig. 3. Expenses for each stage of weapon system
acquisition
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Fig. 4. Domestic defense industry standard parts
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Fig. 5. Overseas defense industry standard parts
selection procedure
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Table 1. Comparison of evaluation techniques

AHP

DEA GRA

Performance and efficiency

Use Compare multiple alternative Prioritization between alternatives
measurement
Analysis Layering and pairwise comparison Linear plan Gray function, analysis
Condition Comparative scale Qualitative and quantitative data on Any data is possible

* Qualitative factor evaluation possible

* Logical consistency verification

+ Strong against environmental
changes

*+ Consensus of multiple evaluator

Characteristic weight

* Measure the relative efficiency of
alternatives
+ Stability problems due to factor

* Sample result can be estimated

* Possible to derive the size of the
relationship class between
alternatives

* Easy and simple application
procedure
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Table 2. Process of establishing standard parts
selection criteria using AHP

Step Process

1 Problem definition : Compose goals, criteria, and
alternatives to select standard parts

2 Decision-making hierarchy : Layering of problems
through decision-making factors, criteria

3 Pairwise comparison of factors to derive the relative
importance of each factor of the hierarchy

4 Calculation of the importance of each factor from a
matrix constructed through pairwise comparison

5 Consistency  verification  to  identify  logical
contradictions of survey results as indicators

6 Prioritization of each factor
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Table 3. Factor to consider when selecting standard
parts

Goal Criteria

*Availability

*DMSMS(Diminishing Manufacturing Sources and
Material Shortages)

*Design reuse : Checking it is old technology

*Applicability
*Environment : Confirm of operating environment or
Standard | application site characteristics

part Interoperability

selection “Reliability
*Parts quality, usage and problem history check
*Supply and procurement impact check

*Cost
*Part price and price fluctuation impact check
*Confirmation of parts currently in inventory

LEVEL 1 STANDARD PART
OVERALL OBJECTIVE SELECTION

~
_ ~—

/

AVAILABILITY H APPLICABILITY H RELIABILITY

LEVEL 2

GROUP CRITERIA cost ‘

PREFERRED

A
ENVIRON INTEROPER PARTS
MENT ABILITY RELIABILITV

HSUPPLIERS
7
\ \ — \ — /

PARTS IN
INVENTORY

LEVEL 3
CRITERIA

_— \, — J

LEVEL 4
ALTERNATIVES

PART 1

Fig. 6. Standard parts selection research model
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Table 4. Pairwise comparison scale(w, )

Verbal Judgement Numerical Judgement

Equality 1
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O [ | W | W

Absolutely Important
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Table 6. Composition of Aviation field experts

Group Surveyee Carrier Ratio
Government 6 ~ 5 years 29 %
Military 4 6~ 10 37 %
Laboratory 18 11 ~ 15 12 %
Industry 12 16 years ~ 22 %
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Fig. 7. Standard parts selection research model
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Table 7. Priority of evaluation factors for selection of standard parts

Level 2 Level 2 Level 3 Level 3 Overall Importance Priorit
Criteria Relative importance Criteria Relative importance P Y
DMSMS 0.624 0.107 5
Availability 0.178
Design Reuse 0.375 0.072 7
Environment 0.512 0.148 3
Applicability 0.331
Interoperability 0.484 0.184 2
Parts Reliability 0.659 0.244 1
Reliability 0.364
Preferred Supplier 0.341 0.120 4
Parts Price 0.634 0.090 6
Cost 0.127
Inventory 0.336 0.036 8
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Table 8. Quantification of evaluation factors

(?;;ZES Quantification Score
*Commercial @ 1
Parts Reliability Grade [Industry @ 2
Reliability *Military @ 3
(49%) *Similar aviation field usage

Usage History history(Thales, Boeing) : 1

*0°to 70°C : 1
*-40°to 85°C : 2

Environmeny  Electrical device

(30%) |operating temperature 5510 125°C - 3
+4.00 more than : 0
DMSMD . *3.60 more than : 1
21%) Life cycle Code *3.20 more than : 2

+3.20 under :@ 3
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Product Life Cycle Model

Table 9. Trial application of standard parts selection

Electronic parts Existing Parts List Litsatnof selected
Processor 8 1
DSP 20 1
PLD 15 1
FPGA 80 9
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Memory 34 8
Introduction | Growth Maturity | Saturation | Decline | Phase-out

sales Slow increase l:;;z‘ays‘”g Stable Levelingout | Decreasing ;":Zmeb““ Logic IC 100 1

Price Highest Decining Stable Stable Rising High Line interface 22 20

Usage Low Increasing Stable Stable Decreasing | Decreasing i

:nizmmion Frequent Major :;’;‘::; Few Fewornone | None Amplifier 109 4

e Power Management 178 1

Competitors | Few High Stable number begine Declining Declining RF 34 2

Manufacturer ||, Increasing Stable Stable Reasonable S et ADC 21 20

DAC 21 20
Fig. 10. Life Cycle characteristic MOS Driver 5 4
Total 647 112
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