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Table 1 Representative flights proportion in the fatigue
spectrum for full scale fatigue test

FF5 EES | EERE iises HmES | EERE
1 A-01 1 21 D-08 14
2 A-02 3 22 D-09 8
3 A-03 1 23 D-12 9
4 A-04 1 24 D-13 6
5 A-05 7 25 E-04 29
6 A-06 1 26 E-05 24
7 A-07 2 27 E-06 52
8 A-08 4 28 F-01 25
9 B-01 1 29 F-06 57
10 B-03 1 30 F-09 12
11 B-04 1 31 F-12 11
12 B-05 1 32 G-01 2
13 B-06 2 33 G-02 1
14 B-07 3 34 G-03 1
15 B-08 5 35 G-04 1
16 B-10 1 36 G-05 2
17 C-01 10 37 G-06 3
18 D-01 15 38 H-01 1
19 D-02 8 39 H-04 1
20 D-03 5 40 H-05 3
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Fig.2 Sketch of relationship between equivalent
damage and damage exponent
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Fig.3 Sketch of relationship between equivalent pulsating
load with average damage and damage exponent
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Table 2 Comparison of four equivalent damage formulas and
corresponding damage of base spectrum

FE | SEREIT AR | MRS | BMEERG | RXHRZE%
1 BT 192315 202641 -5.1
2 Soderberg 186056 198007 -6.0
3 Goodman 158117 156376 1.1
4 Gerber 131572 122858 7.2
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Table 3 Several flight parameters and sampling frequency
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Study on Equivalent Damage Model for Individual Aircraft Life Monitoring

Zhang Yanjun*, Wang Bintuan, Min Qiang, Ning Yu

AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: A variety of equivalent damage models were compared and studied, and then constant damage conversion

formulas based on constant life curves were derived. According to the fatigue load spectrum for the full scale fatigue test of

an aircraft and various constant damage formulas, the equivalent damage formula and the damage exponent suitable for the

aircraft were determined by massive calculation and optimization. Influences of different sample frequencies and different

filtering thresholds were analyzed in detail by considering efficiency and precision, and the final sample frequency and the

filtering threshold were proposed. The work provides input for further conducting individual aircraft monitoring.
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