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Research on Several Key Problems of Individual Aircraft Fatigue Life
Monitoring for Aircraft Structure

ZHANG Tai—feng, SUN Wen—sheng, YANG Xiao—hua, ZHAO Wei-yi
(Qingdao Branch of Navy Aeronautic Engineering Academy, Qingdao 266041, China)

Abstract: The life of aircraft structure depends on its manipulating methods, and individual aircraft fatigue life monitoring is
an effective way to reflect the difference. Based on the theory of flight data monitoring, the influences of different sample rate and
different threshold were analyzed in detail by considering its efficiency and precision, and the sample rate and threshold for certain
aircraft were proposed. The influence of different suspension weights on calculation result of damage was discussed. The purpose
was to provide theoretical basis for individual aircraft fatigue life monitoring.
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Fig. 1 The contrast of different sample rates
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Table | The sample rate and computational efficiency of the

main parameters
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Fig. 2 Individual aircraft damage results for different sample rates
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Table 2 Individual aircraft damage for different thresholds

LD i
A B C D E F G H

0.1g 306 103.1 2994154 3388256 264 872.1 345 728.1 2812243 3286452 276 642.1
0.2g 305941.5 2992145 3386134 264 016.2 345 264.1 2807169 3284298 2755162
0.3g 305711.8 2974126 336 986.2 2637714 344 934.5 279 869.8 3277815  273856.8
0.4g 3047282 2934224 3341142 263 122.1 3431172 274 532.1 3241096 2685413
0.5g 3032453 2873528 3317682 258 821.3 336 844.5 269 267.3 3238125 264 6432
0.6g 299 646.1 2856239 325 867.2 251342.8 3304453 263 198.7 322 865.4 263 412.6
0.7¢ 293 586.6 2789164 320 086.5 245 139.7 322 324.1 257267.3 320 963.1 257 415.8
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Fig. 3 The damage errors for different thresholds
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Table 3 The statistics of take—off and landing and suspension

weights
WHOL2E SMEREA EERE MIMERFREA
1 13 2 2m
2 m; 9 9m,
3 i3 27 27m1
4 ma 35 35m,
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9 My 31 31ms
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Fig. 4 The relationship between suspension weights and take—off

Nanding times
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Fig. 5 Effect of suspension weights on damage results
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Fig. 6 Process diagram of the shovel slot in grain umbrella disc
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Fig. 7 Mesh division of the shovel slot in grain umbrella disc
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Table 2 The contrast of Von—Mises stress and strain before and

after restoration

Von-Mises ikt iR E TS
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M JJ/MPa 0443 0.276 0.583 0.284
A% 15.893 10959  21.085  9.010
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