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Effect of Take-off Weight in Fighter Fatigue Life Monitoring
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Abstract: The suspension weights of a fighter alters the actual service load for each take-off. How the variation
of take-off suspension weights affects the structural fatigue life is investigated through surveying actual flight
parameter recorder (FPR) data. For the fighter involved in the investigation, scatter in fatigue damage caused
by take-off suspension weights during one flight can reach 27 % of the design criteria. The investigation shows
that actual take-off suspension weights chang considerably and irregularly, so it is important to calculate fatigue
damage based on actual suspension weights for each flight. Analysis results of the complete recorded FPR his-

tories for three aircrafts show that the actual fatigue damages are about 20% lighter than the design assump-

tion, which provide technical support for extending individual aircraft service life based on load/life monitoring.
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Table 1 Damage ratios for different take-off weights of
one cycle BHFEMEHNBLR 2 RATBEHRT W
B HMAERER kg B KEE/ kg W/ % ﬁifﬁﬁ%i‘l‘ﬁ%ﬁ%ﬁﬁﬂﬁ%%ﬁ;Wjﬁ’
1 1380 21 400 100. 00 A FRTEHOTT 45 R B B, BRI T R T 3
2 0 23 020 133. 90 Fik. Toi WA T Hk, & SN EEE O A IR 4
3 1670 21690 10553 (B4 RAR E AT 0.1%) , — B iR ¢ &
¢ 160 20 180 79.07 B2 HIXE OO A N+ L A
5 330 21 350 99. 07 ﬁ%{fg?@)ﬁ%?ﬁﬂ@ 27%0
2 ARABYEE—XRITHEFSHRGE
Table 2 Damage ratios for different take-off weights of one landing
W 2H T
Bl HEMANERER/ke BEEE/Kk
i Bk BUSH/% Bifi/ke BUGH/Y didi/ke BUBLL/%
1 1 380 23 900 1182.70 100. 00 576. 70 100. 00 551. 80 100. 00
2 0 22 520 921.98 77.95 449. 87 78.02 430.11 77.95
3 1670 24 190 1 243. 90 105.17 606. 37 105. 16 580. 32 105. 17
4 160 22 680 949. 76 80. 30 463. 37 80. 36 443. 06 80. 30
5 510 23 030 1 012.70 85.62 493. 98 85. 67 472. 43 85.62
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Table 3 Cases of suspension weights and their damages
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Table 4 Assumed suspension weights and their damages

TEH kR T A BWiFRA
IR 146 146 146 146
HWEE/kg  67.5 67.5 180.0 930.0
HWmER/kg  32.5 32.5 86. 6 450.0
BB i /ket 423 883 427 021 435 857 541 117
B/ % 78.33 78.91 80. 55 100

MR RERE /% P e
1 2 1. 37 420 240 583
2 5 3.42 360 150 14 579
3 11 7.53 255 90 10 029
4 1 0. 68 210 120 238
5 40 27. 40 105 60 57 934
6 87 59. 59 0 0 34 052
it 146 100 9 855 4 740 423 883
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Table 5 Damages assuming different weights

L BORA At R SChrE
KAl AT/ /b EHEHK
Mbi/ke'  BOW/ % Bifi/ke' BB/ % Bbi/ke' B/ %
1 889 662 2 382 100 1863 78.2 1873 78. 6
2 1072 837 1651 100 1288 78.0 1296 78.5
3 1098 879 1980 100 1568 79.2 1577 79.6
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