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Evaluation Methods of Airborne Equipment Removal and Installation Time
Based on Maintenance Ergonomics Analysis and Process Simulation Models
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Abstract: The removal and installation time of airborne equipment, is not only an important maintainability de-
sign index, but also an important parameter to select or optimize the design scheme. A comprehensive evalua-
tion method is presented, which is based on the process simulation model and integrates the evaluation results of
maintenance complexity and maintenance ergonomics analysis. Firstly, the disassembly and installation process
is decomposed into basic maintenance activities, and process simulation model is created. Then by using modo-
lar arrangement of predetermind time standard (MODAPTS) the basic maintenance activities time is evaluated.
Using the coefficient, which is determined by the comprehensive evaluation results of maintenance complexity
and maintenance ergonomics analysis, the basic maintenance activities time is corrected. Finally, the disassem-
bly and installation time is evaluated according to basic maintenance activities time and maintenance work
process analysis. The method is verified by a case of evaluating engine removal time. The result shows that, the
method can be used to accurately evaluate the removal and installation time of airborne equipment, and can meet
the needs of aircraft development.
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Fig. 1 Simulation planning of engine body disassembly schematic diagram
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Fig.2 Schematic diagram of maintenance

action comfort evaluation
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Table 2 The work complexity and ergonomics of engine body removal
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Table 3 The evaluation of basic maintenance action time
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1.4 BI17M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.7 0.5 0.1 0.3 26.03
1.5 BI7M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.7 0.5 0.1 0.3 26.03
1.6 BI7M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.7 0.5 0.1 0.3 26.03

2 PEMBERAME95.89 s

2.1 Hiz3h,30 s

2.2 B17(M5E2D3X 3)B17 1 64 0.5 0.5 0.1 0.3 21. 96
2.3 B17(M5E2D3X 3)B17 1 64 0.5 0.5 0.1 0.3 21.96
2.4 B17(M5E2D3X 3)B17 1 64 0.5 0.5 0.1 0.3 21.96

3 PREIZEM A IR EE 706, 30 s

3.1 W5 30 150 0.5 0.3 0.1 0.3 47.19
3.2 B17M5E2G1D3M2M5B17 1 57 0.5 0.3 0.1 0.3 17. 93
3.3 W5 30 150 0.5 0.3 0.1 0.3 47.19
3.4 B17M5E2R2P5D3M2M4 (E2R2M3E3P2M4 X 5)B17 1 137 1.0 1.0 0.3 0.3 70. 52
3.5 W5 30 150 0.5 0.3 0.1 0.3 47.19
3.6 B17M5P1E2G1D3M2M5B17 1 58 0.5 0.3 0.1 0.3 18.25
3.7 W5 30 150 0.5 0.3 0.1 0.3 47.19
- B17M5E2R2P5D3 ( M5B17 X 3) ( M5E2R2P5D3M4 X ) - 20 Lo 0.3 o5 310, 20

12)M5B17

3.9 BI17M5E2G3(M2C4 X 10) M5B17 1 109 0.5 0.5 0.1 0.3 37. 41
3.10 W5 30 150 0.5 0.3 0.1 0.3 47.19
3.11 BI7M5E2R2P1E2M5B17 1 51 0.5 0.3 0.1 0.3 16. 04

4 PREIZEM 32 A AT IR . 706, 30 s

5 PREIZEAN G B R IR EE 727,69 s

5.1 W5 30 150 0.5 0.3 0.1 0.3 47.19
5.2 B17M5E2G1D3M2M5B17 1 57 0.5 0.3 0.1 0.3 17.93
5.3 W5 30 150 0.5 0.3 0.1 0.3 47.19
5.4 BI7M5E2R2P5D3M2M4 (E2R2ZM3E3P2M4 X 5)B17 1 137 1.0 1.0 0.3 0.3 70. 52
5.5 W5 30 150 0.5 0.3 0.1 0.3 47.19
5.6 B17M5P1E2G1D3M2M5B17 1 58 0.5 0.3 0.1 0.3 18.25
5.7 W5 30 150 0.5 0.3 0.1 0.3 47.19
- B17M5E2R2P5D3 ( M5B17 X 3) ( M5E2R2P5D3M4 X ) - - Lo o5 o7 231 50

12)M5B17

5.9 B17M5E2G3(M2C4 X 10)M5B17 1 109 0.5 0.5 0.1 0.3 37.41
5.10 W5 30 150 0.5 0.3 0.1 0.3 47.19
5.11 B17M5E2R2P1E2M5B17 1 51 0.5 0.3 0.1 0.3 16. 04




41 TR 45 T TR 5 R 7 SRR TR A0 AL 3 1 £ I 2 B ) A ik 49
YA ] 15 IE R 5L VA S5
i H HLRE 53 BT i W MOD %
& ks ks ki /s
6 PREIAT G B IR EE 727,69 s
7 WEIFZEMN FE AT 341,92 s
7.1 WMIE3EN,30 s
7.2 W5 30 150 0.5 0.3 0.1 0.3 47.19
7.3 B17M5E2G1D3M2M5B17 1 57 0.5 0.3 0.1 0.3 17.93
7.4 W5 30 150 0.5 0.3 0.1 0.3 47.19
7.5 M5E2P5E2R2D3(E2M5A4E2D3 X 10) 1 179 3.0 1.0 0.5 1.0 166. 38
7.6 W5 30 150 0.5 0.3 0.1 0.3 47.19
7.7 B17M5E2R2P1E2M5B17 1 51 0.5 0.3 0.1 0.3 16. 04
8 ITAM E LT 341,92 s
8 LT A Bl 9 R S M £ 405. 91 s
9.1 HUAIZ BB, 30 s
9.2 W5 30 150 0.5 0.3 0.1 0.3 47.19
9.3 B17M5E2G1D3M2M5B17 1 57 0.5 0.3 0.1 0.3 17.93
9.4 W5 30 150 0.5 0.3 0.1 0.3 47.19
9.5 M5E2P5E2R2D3(E2M5A4E2D3 X 10) 1 179 3.0 1.0 1.0 3.0 230. 37
9.6 W5 30 150 0.5 0.3 0.1 0.3 47.19
9.7 B17M5E2R2P1E2M5B17 1 51 0.5 0.3 0.1 0.3 16. 04
10 JBEFF A7 004l Bl 0B 5% AL 1405, 91 s
1 BN B4 K BB 2400 T &8 b THT P B 4 13 L LA
Z3.120 s
12 ﬁ%%ﬁﬁcﬂﬂ%)ﬁ#’ﬁ:sz. 35 s(4 A [ 5E w4 3 R I &
)
12.1 W5 30 150 0 0 0 0 21.45
12.2 B17E2M5GIM3E2R2P1D3[ (M2G3C4 X 10) X 2] B17 1 143 0.3 0.3 0.1 0.3 40. 90
12.3 W5 30 150 0 0 0 0 21.45
12.4 B17E2M5GIM3E2R2P1D3[ (M2G3C4 X 10) X 2] B17 1 143 0.3 0.3 0.1 0.3 40. 90
12.5 W5 30 150 0 0 0 0 21.45
12.6 B17E2M5GIM3E2R2P1D3[ (M2G3C4 X 10) X 2] B17 1 143 0.3 0.3 0.1 0.3 40. 90
12.7 W5 30 150 0 0 0 0 21.45
12.8 B17E2M5GIM3E2R2P1D3[ (M2G3C4 X 10) X 2] B17 1 143 0.3 0.3 0.1 0.3 40. 90
13 PRSI 83, 47 s(3 AN E B T [\l i PR D
13.1 Hitiz3h,10 s
13.2 W5 30 150 0 0 0 0 21.45
13.3 B17M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.5 0.3 0.1 0.3 22.02
13.4 W5 30 150 0 0 0 0 21.45
13.5 B17M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.5 0.3 0.1 0.3 22.02
13.6 W5 30 150 0 0 0 0 21.45
13.7 B17M5E2R2M3E2R2P5M2D3M5E2D3B17 1 70 0.5 0.3 0.1 0.3 22.02
13.8 HLAIE S, 30 s
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Fig. 3

Process and time analysis of engine body

removal schematic diagram

L3 0] LA 2 A & s ALAS PR35 ) 5 8]
2 717.39 s/45. 3 min, HET PR BHR R 0
SEIIZ I CAL K S HLAS (U7 S B 8] 24 41, 5 min,
GI AT A 5 S B 2 9% .
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