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Quantitative Interchangeability Evaluation Method Considering

Part Replacement Decision Algorithm of Small Equipment
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{Abstract)

In currently electronic systems, the speed of information integration has increased
due to the development of electronic technology. However, due to the increase in the
number of parts and groups, the product structure has become complicated. In this
paper, a study was conducted to evaluate quantitatively the replacement of a small
equipment. First, the level of the replacement was determined through the algorithm
for the replacement level of parts. Next, we defined the ease of detail replacment,
and the factors for each detail replacement. In order to calculate the weighting of the
detail ease, we performed the analysis of the replacement process of subcomponents
of communication exchanger and defined the evaluation criteria. Finally, the
completion of the evaluation check sheet and the evaluation score table.
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Table 1. Correlation between the ease of details
and the influencing elements

Influential . ) .
elements | CrasPing | Acess Disassembly | Handling
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Table 2. Determine the influential elements for
details of ease

Details Influential Criteria of
of ease elements Evaluation
Part . .
identification High/Middle/Low
Nlllmbe.r.of .parts 4~6/2~3)
identification o
L 0~1 direction
direction
Ease of -
Grasping Fastening .
element High/MIddle/Low
identification
Information manual/drawings,
about photos/not
procedures available
Number of 0~1 ea/
process 2~3 ea/4eat
Ease of | Fastening point High/Middle/Low
Acess approach space
Fastening point 20cm |/
approach depth | 20~50cm/50cm t
Disassembly Small/Middle/Large
force
Ease of Disassembly . .
Disassembly workplace High/Middle/Low
Disassembly  |Gravity/Horizontal/
work direction | Reverse gravity
Grapping High/Middle/Low
. 1.0Kg | /1.0~
Weight
Fase of 5.0Kg/5.0Kg t
Handling |handling caution Low/High
Entanglement Low/High
handling risk | High/Middel/Low
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Table 4. Weighted evaluation for details of ease

Evaluation

. Criteria of Evaluation
item

Po. No. Process name Tool Material
#D2 RZ‘;’;E;";:E};” Cross driver | Metal, plastic, rubber
De;a;keof Influentional elements E::“ua
Part identification 5
Ease of -0 Number of parts identification direction 5
Grasping Fastening element identification 5
Informaiton about disassembly process s
Ease of Parts handling caution 5
Handling 20 Entanglement 1
Parts handling risk 5
Fig. 2 Analysis result of replacement process
Table 3. Process time and problem frequency
about details of ease
Ease of | Ease of |Ease of Dis| Ease of
Process | Grasping| Acess | assembly |Handling

Name = o Tp | 1 [P |T]P

#D1
Front |20 O | 20| O 90 11201 0
cable

#D2
Ptical | 20| 0 | 10| O 60 11201 1
cable

#D15
LAN |30 0 |20 3| 30 | 2|20 O
switch

Total |390| 24 |310| 18 | 920 | 22 [280] 13

Ratio |21%|31%|16%|23%| 48% |29%|15%|17%

* T =Time(sec), P = the number of Problems

- Within 10% of replacement time
(1point)

- Within 20% of replacement time
(2point)

- Within 30% of replacement time
(3point)

- Within 40% of replacement time
(4point)

- 40% or more of replacement time
(5point)

Time
ratio

- Within 10% of number of problems
(1point)

- Within 20% of number of problems
Problems | (2point)

occurrence |- Within 30% of number of problems
frequency | (3point)

ratio - Within 40% of number of problems
(4point)

- 40% or more of number of problems
(5point)

- problem level is relatively low
(1point)
- Problem level is middle(3point)

Problems
difficulty

- Problem level is high(5point)




119 + 112 +185 + 110 =526

119/ 526 = 0.226

112 /526 = 0.213

185 /526 = 0.352

110 /526 = 0.209

Fig. 3 Determine the weight for details of ease
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Table 5. Evaluation criteria of weights for details

of ease
Rating Criteria of Eavluation
| Worktime, number of problems, and the
effect on process difficulty are the same
) Worktime, number of problems, and the
effect on process difficulty is 1~2 times
3 Worktime, number of problems, and the

effect on process difficulty is 2~3 times

4 Worktime, number of problems, and the
effect on process difficulty is 3~4 times

Work time, number of difficulties, influence
on process difficulty is more than 4 times
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Ease of Grasping /1/2\
NI
P VANZON

Number of Information
Part parts Fastening about
identification | identification 2! i

direction identification procedures

Part identification
Number of parts
identification direction
Fastening element
identification
Information about
disassembly procedures

(0.222 + 0.222 + 0.250 +0214)/4 3 0.227}

(0.222 + 0.222 + 0.250 +0.214)/4 < 0.227:
Il

(0.111 + 0.111 + 0.125 + 0.143)/4 4 0.123!
} 1

t
(0.444 + 0.444 +0.375 + 0.429)/4 4 0.4231
1

Fig. 4 Determine the influential elements for
ease of Grasping
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Part identification 1
Number of parts 1
identification 0227 0.051 [}
direction |
Fastening element
identification 0123 002811
Information about| |
disassembly 0423 0.096 |1
Procedures |
Grapping 0.095 0.020
Weight 0.168 0.035
Parts hapd\ing ca 0330 0069
ution
Entanglement 0.077 0.016
Parts handling risk] 0.330 0.069
0.226 X 0.227 ¢ 0.051

0.226 X 0.227 :—' 0.051

0.226X0.123  0.028

0.226 X 0.423 E 0.096

Fig. 5 Final determine the weight for details of ease
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Fig. 6 Determine the replacement score
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Table 7. Replacement score of the communication
exchanger type 12

Details Influential #D | | #D | #D Averace
of ease elements 1 14 | 15 s
Part
identification 26 15126 17
Number of parts
identification | 26 51261 15
Ease of direction
Grasping Fastening
element 14 14| 14 | 12
identification
Information 48 48 | 48 | 48
about procedures
Number of 29 6| 6 21
process
Fase of | Fastening point
Acess | approach space i 212 ¥
Fastening point
approach depth 32 919 29
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Disassembly WAVEE MR AT} FoldolA 4l 1)

force 43 43 | 43| 43 ol O =l AAZ HIOFF oloL B

Ease of transmission size 12%90] § =2 HA4E Wk, 1 o8+ FAl
B ke ==) 2] OJHA] == A Lold]

Disassembly ];Bjrslf;g?g 73 15 | 15| 44 W] 329ET HF YA FHolA goldh]

Disassembly el Aes FA Hry J1E|ar sfAlgol/dolA

work direction | 7| | ¢ [V] 2 | ma ma) 28] f we W4E woksd), 1

Grapping 6 2|2 6 olo =4 waly] 128Er} sk Kol 17bAT

Weight 18 18 18] 18 ]TI—\__‘ ) L‘L—U—; ] o»l—ljfo H ﬂ : H © Lf-"](

Base of |handling caution| 34 7 1 34] 25 OHXﬂ ﬂ-%jlﬂo}-o(l: ‘%‘Eﬂoﬂ/\i Hu—ﬁe OHXﬂO]J] %‘o] 0]'7]

Handling | Entanglement | 8 8|8 6 miEol Aoz A woldh

handling risk | 34| | 7 |34] 25 AAHG A BA W] 3280] BA W)

oA 485| | 254|351] 381 285 o 2o w44 FrESE uohs
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Table 8. Replacement score of the communication
exchanger type 12 and type 32 5.3 E
Section Type 12 Type 32
Figure 2 =rolAe A9 wAde AFHeR
B7ISE] SI3t s XSGk g wA
Fase of 274 d1eEs el wA ARle] wAleE
Grasping - ot S AR ¥ DA AWTORA, AU
Ease of 77 31 7l et AR 2 ko]l AR Al
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R 131 156 Aol et ARgolde Ao, 2t Al
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. 80 74 . =
Handling o] 7ksAE A4S Sl gAYl FE 15
Total 381 402 Mol WA A AN, ZF BEe o
High #D1 Front #D4 Front AZA A7F 9 of2AREe mlokslgltt ol o
score cable(485) fan(490) aslo] Aigold 7kEX BAVES Holsial
[9) X = [¢)
Low #D14 Internal |#D10 bus circuit © ° e crim e or A
score | circuit card(254) card(313) AL, ARGl el THsAE A Al AT
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