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Abstract; A new estimating method of calendar life — linear cumulative failure probability rule was pro-
posed , with a specific and physics meaning. Airframe damage patierns were described as fatigue damage
and pre — corrosion fatigue damage. The calendar life of aircraft structures was the sum of the ground park-
ing calendar life and the flying calendar life. Failure probability was used as a damage parameter. On the
basis of an accelerated pre — corrosion and fatigue test under an environmental corrosion equivalent rela-
tion, the calendar life could be estimated by the failure probability according to the distribution form and
the probability density functions of fatigue life. The method was found to be in good agreement with a set
of fatigue test resulis.
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Fig. 1 Loading and environmental history of aircraft structures
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Fig. 2 Simulation test pieces of main spar of aircraft wings
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Table 1 Data of pre — corrosion and fatigue life tests

pre-corrosion time median fatigue logarithm life

T,a life,N,h standard deviation, s
0 10278 0.10
5 9163 0.13
10 8595 0.13
20 7573 0. 098
30 6841 0. 061

Table 2 Results of calendar life under pre — corrosion and fatigue

general environment corrosion environment document!®]
flying time cumulative damage flying time calendar life flying time calendar life
h probability , % a h a
first overhaul time 1200 5.435% -19 1118 11 1047 10
complete overhaul time 2350 7.3565¢ -9 1878 19 1905 19
entire. life 3350 5.6209¢e -5 2609 28 2561 28
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