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(A Study on Effects of the Residual Stresses Around Cold
Working Hole of the Aircraft Structure)
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Abstract

The objective of this research is to study effects of the residual stresses on the crack growth and
the life of the structure, caused by cold working around the hole of the aircraft structure which
will be jointed by rivets and bolts, etc. The compensated Morrow’s equation, by experimental data
from the materials AL7075-T6 and AL2024-T3, is suggested to calculate the values of the fatigue life
prediction of the structure. Also, the compensated Forman's equation, by experimental data from a
material AL7075-T6, is suggested to calculate the values of the crack growth prediction of the
structure. It is founded that the calculated values from the suggested equations are almost close to
the known values of the fatigue life prediction and the crack growth prediction. It is shown that
this paper, associated with an initial research on the effects of residual stresses around hole, gives
a direction to study the problem at the aircraft maintenance field.
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Fig. 1 Hole and Crack
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Table 1. Properties of Material
+ %

AL 7075-T6 AL 2024-T¢

Modulus Of Blasticity(s) £ 34000 27,500
Fatigue Strength Coefficient(ls) o, 191 160
Fatige Strength Bxponent & - 0126 - 014
Fatigue Ducillity Coefficient ¢, 0.19 022
Fatigue Ductility Exponent ¢ - 052 - 059
Cyclic Strength Coefficient(si) K 130 9
Cyclic Strain Hardening Exporent 7 0.15 0065
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Fig. 2 Test Specimen
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