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A Study on the Effectiveness of the Depot Maintenance:
Based on the Maintenance Data of K-1 Main Battle
Tank Since 2010
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*Division of Cosmetic Science and Technology, Daegu Haany University

3Department of Industrial and Management Engineering, Inje University

Purpose: This article provides the efficiency test results of conducting depot maintenance.
Method: ANOVA (analysis of variance) and ANCOVA (analysis of covariance) tests are
conducted using data obtained from Defense Logistics Integrated Information System (DELIIS).
Results: The result shows that although the effect of the depot maintenance is significant, some
parts do not follow the overall effect of the depot maintenance. In order to solve the problem we
provide some suggestions to be improved.

Conclusion: For improving the combat readiness condition of K-1 main battle tank, the
maintenance policies and regulation must be revised for the parts of the weakness. In addition,
the collection way of the operation and maintenance data must be redesigned.
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Table 1 Failure category
hydrauli
Y ra,u 1.c shift controller reduction gear steering units braking device
transmission
. : repair or replacement replacement of repair or replacement
repair or replacement | repair or replacement ; )
o . of reduction gear assembly part of of hydraulic brake
of transmission of shift controller i :
box steering controller cylinder
replacement of replacement of
embedded filter button control system
Table 2 Frequencies
frequency ratio
. no 154 0.434
failure occurrence
occurred 201 0.566
. before 225 0.634
depot maintenance(DM)
after 130 0.366
hydraulic transmission 79 0.393
shift controller 46 0.229
failure type reduction gear 19 0.095
steering units 20 0.099
braking device 37 0.184
o partially possible 58 0.289
criticality ) .
impossible 143 0.711
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Table 3 Analysis of variance: Failure occurrence
sum of squares degree of freedom F p-value
DM 5.153 1 22.173 .000
error 82.041 353
total 87.194 354
Table 4 Analysis of covariance
type III degree of freedom F p-value
sum of squares
corrected model 14.792 2 35.956 .000
intercept 81.946 1 398.399 .000
operation amount 9.638 1 46.859 .000
DM 1.228 1 5.968 015
error 72.403 352
corrected total 87.194 354
Table 5 Analysis of variance: Failure type
sum of squares degree of freedom F p-value
DM 12.408 1 5.398 .000
error 457.393 199
total 469.801 200
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Table 6 Frequencies: Failure type

hydraulic transmission | shift controller | reduction gear | steering units | braking device total

before DM 62 37 12 16 21 148
after DM 17 9 7 4 16 53
total 79 46 19 20 37 201

disposition of K-1

operation of DELIIS system

absence of data

2010.1.1 ~ 2016.12.31

Fig. 2 Available data
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Table 7 Fitted results : Weibull distribution

shape scale F-test Levene’s test
before DM 1.2 160
hydraulic transmission 0.05 0.21
after DM 1.3 260
before DM 1.0 130
shift controller 0.01 0.21
after DM 1.0 200
before DM 1.2 130
reduction gear 0.03 0.19
after DM 1.1 220
before DM 0.9 70
steering units 0.01 0.00
after DM 1.3 330
before DM 0.9 180
braking device 0.21 0.72
after DM 1.1 180
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