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Abstract: In order to evaluate operational reliability of structural components, distribu-
tion characteristic of durability load based on fixed task frequency mixing needed to be ana-
lyzed. Mathematical statistics method was used and cumulative progress of flight load was
studied according to the central limiting theorem of the same distribution. Distribution func-
tion of cumulative load was deduced. It is proved that as the flight profile accumulates, dis-
tribution of durability load cumulant tends to be normal. Distribution characteristic algo-
rithm of durability load was presented. The distribution characteristic of durability load cu-
mulant was demonstrated by four examples of numerical simulation. Results show that rela-

tive variation coefficient decreases as the number of cumulated flight profiles increases.
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1 ( 1)
Table 1 Task frequency mixing of durability load strength (example 1)
1.0 1.1 1.9 2.0 2.4 2.5 2.6 2.9 3.0 3.1
0.0769  0.1587 0.2458 0.2969 0.3522 0.3935 0.4145 0.5078 0.5331 0.5694
3.3 3.8 3.9 4.2 4.3 4.4 4.8 5.9 6.0 6.7
0.6020 0.6598 0.6881 0.7508 0.7748 0.8069 0.8354 0.8723 0.8791 0.9202
10.9 11.1 11.8 12.2 12.3 12.4 12.8 18.0 22.7 43.1
0.9274 0.9741 0.9786 0.9835 0.9854 0.9879 0.9901 0.9930 0.9963 1
2 ( 2)
Table 2 Task frequency mixing of durability load strength (example 2)
2.1 4.2 6.0 9.0 12.9 16.1 20.7 26.0 30.1
0.02 0.03 0.10 0.11 0.24 0.50 0. 64 0.74 1
3 ( 3)
Table 3 Task frequency mixing of durability load strength (example 3)
2.1 4.2 6.0 9.0 12.9 16.1 20.7 26.0 30.1
0.02 0.03 0.10 0.11 0. 24 0. 34 0.48 0.58 1
4 ( 4)
Table 4 Task frequency mixing of durability load strength (example 4)
2.1 4.2 6.0 9.0 12.9 16.1 20.7 26.0 30.1
0.02 0.03 0.10 0.101 0.105 0.106 0. 206 0.306 1
5 4 2.3
Table 5 Statistical characteristics of the 4 examples 1
1 2 3 4 ,1 000
6. B, (D
3.8819 19.7810  22.0210  26.1401
3.7515 8.0303 8.6219 7.7269 1
0.9664 0.4060 0.3915 0.2956 1~ 3
. b b
6 ( 1, 1000 )

Table 6 Distribution parameters of cumulative load varying with the number of cumulative flight profiles

(example 1 with 1000 aircrafts)

1 5 10 50 100 200 400
3.8494 19.529 39.193 195. 33 389. 35 777.75 1557.2
3.8819 19. 410 38.819 194. 10 388.19 776. 38 1552.8
3.3436 8.7906 12. 372 26.170 35.617 53.519 76.365
3.7515 8. 3886 11. 8633 26.527 37.515 53. 054 75.030

800 1000 1400 1600 2000 3000 4000
3110.1 5425.0 6200. 3 7750.7 3888.4 11652 15536
3105.5 5434.7 6211.0 7763.8 3881.9 11646 15528
108. 46 140. 24 145. 85 162.02 123. 17 209. 587 243. 260
106. 11 140. 37 150. 06 167.77 118.63 205. 478 237. 266
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