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Fig.1 Double-bolt single-lap joint
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Table 1 Fasten hole diameter parameter of double-bolt
single-lap joint
G K[ FL R/ mm
411 4.1529~4.2037
42 4.2029~4.2537
43 4.2529~4.3037
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Fig.2 Load condition of the tension-tension fatigue experiment
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Table 2 Log life of the test specimen

s 411 412 43
1 5.1 5.09 5.09
2 4.96 5.02 477
3 5.23 4.8 5.12
4 5.11 5.06 5.33
5 5.5 4.91 4.99
6 5.23 5.2 53
7 5.32 521 4.87
8 5.27 — 5.21
9 5.07 — 493
10 5.1 — —
XTEAIE 5.164 5.041 5.068
Frifi: 0.112 0.148 0.193
AR5 REL 0.021 0.029 0.038
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Fig.3 Failure pattern of the fatigue experiment
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Fig.4 Fractographic surface
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Table 4 Mean and standard deviation of the test specimen
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Fig.5 Influence of the assembly tolerance on standard

deviation o, of the test specimen
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Influence of Assembly Tolerance on Fatigue Reliability Life of Aircraft Structures

Li Guochen, Wang Qiang, Zhong Guiyong, Xiao Feng
AVIC Chengdu Aircraft Design & Research Institute, Chengdu 601191, China

Abstract: Aiming at the problem of out-of-tolerance of fastening holes in engineering manufacturing, three groups of
fatigue tests with different diameter of fastening holes are designed according to the form of typical aircraft
connection, the logarithmic mean life and standard deviation of these three groups of test parts are obtained. Through
derivation of fatigue scatter factor and standard deviation of logarithmic life of structure, the influence of increasing
assembly tolerance on fatigue reliability life of connectors is studied. The relationship between the allowable additional
increase of assembly tolerance and standard deviation of the logarithmic life of structure under a given load condition
is obtained. In order to ensure 99.9% reliability of the structure life, the allowable additional increase of assembly
tolerance is 0.043mm and 0.13mm, when the fatigue scatter factor is 4 and 6. This paper provides an evaluation
method for the influence of out-of-tolerance fasten hole on fatigue reliability life of structure in aircraft manufacturing
process.

Key Words: out-of-tolerance; assembly tolerance; fatigue reliability life; fatigue scatter factor
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