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A Study on Inspection-ability and Classification-ability
Evaluation for Mechanical Parts

{Abstract)

Globally, the need for remanufacturing or reusing ships and various mechanical parts
continues to increase due to environmental problems including global warming. Research
on remanufacturing is being carried out in many areas. However, research on inspection
and classification to identify the performance or degree of wear of mechanical parts is
insufficient. In particular, studies on the inspection-ability and classification-ability of
mechanical parts equipped with various materials and complex forms are highly
required. Remanufacturing must be considered from the stage of design to extend the
life cycle of mechanical parts. Particularly, it is very important to perform research for
evaluating the degree of ease to inspect and classify various sorts of wear or deterioration
of parts caused by long-term use easily. In this study, the degree of ease in inspecting or
classifying mechanical parts for remanufacturing is defined as inspection-ability and
classification-ability. In fact, to remanufacture old parts, inspection-ability and classification-
ability should be reflected from the stage of design. The purpose of this study is to
evaluate the inspection-ability and classification-ability of ships and various mechanical
parts. This researcher has presented the quantitative evaluation procedure of inspection-
ability and classification-ability, derived the factors and ranges that influence each of the
details of easiness, assigned scores according to the ranges of the factors, and calculated
weights. Lastly, this study presents the procedure of scoring to evaluate the overall
weights of inspection-ability and classification-ability and also inspection-ability and
classification-ability quantitatively.

Keywords . Inspection-ability, classification-ability, Remanufacturing,
Mechanical Components, Details of Easiness, Total Weight
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Table 1. Definition of the details of easiness in
Inspection-ability and Classification-ability
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Fig. 1 Procedure to evaluate Inspection-ability and
Classification-ability quantitatively
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Table 2. Factors influencing the details of easiness
in Inspection-ability and Classification-ability
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Table 3. Detailed

factors of Part Inspection-ability
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Table 4. Detailed factors of Part Classification-
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Table 5. Weights of the details of easiness in Inspection-ability and Classification-ability
AAZ AR AERAL / AA 9 BFA9 AH-gold A 2F
AL 4 BE7A49 7HA
742
AEgol4 1 2 3 4 5 6 7 8 9 10 g [7HEA
B ARY | 0.750 | 0.750 | 0.750 | 0.750 | 0.750 | 0.750 | 0.833 | 0.667 | 0.750 | 0.750 | 7.5 | 0.750
LR 025 | 025 | 025 | 0.25 | 025 | 0.25 | 0.167 | 0.333 | 0.25 | 025 | 25 | 0.25
Table 6. Weights of the factors influencing Inspection-ability and Classification-ability
AAZ AR/ AERAY AA 4 25439 984 /A
A4 9 AA 9 AZA
A [ ERA 9| 1 2 3 4 6 7 8 9 10 A A
ARgold| Faix
H 3T
"_:'f;,;} 0.540 | 0.584 | 0.443 | 0.648 | 0.550 | 0.571 | 0.443 | 0.528 | 0.443 | 0.528 | 5.278 | 0.528
5E AAE
A4 NS 0.163 | 0.184 | 0.169 | 0.122 | 0.210 | 0.143 | 0.169 | 0.140 | 0.169 | 0.140 | 1.609 | 0.161
A
—Tﬁ*}fﬂl 0.297 | 0.232 | 0.387 | 0.230 | 0.240 | 0.286 | 0.387 | 0.333 | 0.387 | 0.333 | 3.112 | 0.311
gaqn
BZ o714 | 0.179 | 0.107 | 0.121 | 0.085 | 0.112 | 0.127 | 0.081 | 0.257 | 0.109 | 0.128 | 0.870 | 0.109
wx | & B4 0.239]0.293 | 0.336 | 0.240 | 0.214 | 0.190 | 0.360 | 0.091 | 0.297 | 0.195 | 2.125 | 0.266
=5 YA S-AH | 0.232( 0.185 | 0.160 | 0.152 1 0.119 | 0.115 | 0.159 | 0.347 | 0.109 | 0.128 | 1.127 | 0.141
9 ¢H84 | 0350 | 0.415 | 0.384 | 0.523 | 0.556 | 0.568 | 0.399 | 0.305 | 0.485 | 0.548 | 3.878 | 0.485
Table 7. Coherence index of the factors influencing Inspection-ability and Classification-ability
A 9 BiAel 9%aA Consistency Index g
1 2 3 4 5 6 7 8 9 10
5E AR 0.009 | 0.050 | 0.020 | 0.004 | 0.020 | 0.000 | 0.020 | 0.050 | 0.020 | 0.050
HE BS54 0.350 | 0.030 | 0.060 | 0.020 | 0.006 | 0.060 | 0.040 | 0.300 | 0.008 | 0.070
Table 8. Coherence coefficient of the factors influencing Inspection-ability and Classification-ability
A 9@ BeAo] 9as Consistency Ratio &
1 2 3 4 5 6 7 8 9 10
522 AR 0.016 | 0.086 | 0.034 | 0.007 | 0.034 | 0.000 | 0.034 | 0.086 | 0.034 | 0.086
] 0.389 | 0.033 | 0.067 | 0.022 | 0.007 | 0.067 | 0.044 | 0.333 | 0.009 | 0.078
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Table 9. Total weight of Inspection-ability and Classification-ability

AL 9 BEF A 5804 S i (¥ F9A e
Augoq | Apxn |[FYRERY VRS Do | my A% |A94% 97
BEAA 94 0.528 0.396 5 1.979
2E AR 0.750 A& "aoy 0.161 0.121 5 0.603
EAA Y dady 0.311 0.233 5 1.167
£5E 934 0.109 0.027 5 0.136
34t 834 0.266 0.066 5 0.332
HI HE
FEERY 050 94 344 014 | 003 5 0.176
9 ¢34 0.485 0.121 5 0.606
A 1 5
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Table 10. Scoring procedure to evaluate Inspection-
ability and dassification-ability quantitatively
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Table 11. Case Study (Product: Automatic Transmission)

AeH%71 A| AF5HEEI]) B
vy (B en |BLE ou
S| 9| T | &
A% A%
Torque Converter | 80.8 6 80.8 8
Converter Housing | 65.5 | 10 90.1 5
Transfer Drive Gear | 77.9 9 78.9 9
Transaxle Case 100 1 100 1
Reverse Sun Gear | 89.1 5 87.8 6
Oil Pump 80.8 | 6 | 926 4
Input Shaft 100 1 83.7 7
Planet Gear Carrier | 96.2 3 96.2 2
One Way Clutch | 96.2 3 96.2 2
Valve Body Assembly | 80.8 | 6 45 10
kgl 867.3 851.3
g 86.7 85.1
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