e AeHE = E A AY, A28 #1135, pp. 2383~2389, 2002 2383

E 49 BAY
o ArHA Wate] ME NZEH AT

O] =%" -

O|S4" - oEHe"

(20029 3¢ 23 A4, 2002 8¢ 299 HAIEER)

A Study on Fatigue Properties
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Abstract

This paper describes an experimental study on fatigue life extension by using cold working process in
fastener hole of aircraft structure. Cold working process was applied for AI2024-T35] specimens by
considering the effect of edge margin on fatigue life. It is generally recognized that cold working
process offers a protective zone around fastener hole of aluminum aircraft structure due to the residual
compressive stresses which lead to retardation of crack growth. Thus this process provides the beneficial
effect of increasing the fatigue life of the component, there by decreasing maintenance costs. It has also
been successfully incorporated into damage tolerance and structural integrity programs. Cold working
specimens were tested at constant amplitude peak cyclic stresses. Fatigue life of cold working specimen
compared with that of specimen fabricated with base material. The increase of fatigue life for cold
working specimen is discussed by both considering the effect of residual compressive stresses measured
by X-ray diffraction technique and quantitative effect of edge margin.
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Table 2 Conditions & dimensions of test specimens
. . Width Thickness | Hole Diameter | Edge Margin
Specimen List Treatment
(W, mm) (mm) (D, mm) (E.M=¢/D)
NCS(E.M) 2.00 25.40 6.00 6.35 2.00 Non Cold Working
NCS(E.M) 1.75 22.23 6.00 6.35 1.75 Non Cold Working
NCS(E.M) 1.50 19.05 6.00 6.35 1.50 Non Cold Working
NCS(E.-M) 1.25 15.88 600 | 635 1.25 Non Cold Working
NCS(E.M) 1.00 12.70 6.00 6.35 1.00 Non Cold Working
CS(EM) 2.00 25.40 6.00 6.35 2.00 Cold Working
CS(EM) 175 2223 6.00 6.35 1.75 Cold Working
CS(EM) 1.50 19.05 6.00 6.35 1.50 Cold Working
CS(EM) 1.25 15.88 6.00 6.35 1.25 Cold Working
CS(EM) 1.00 12.70 6.00 6.35 1.00 Cold Working
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Table 3 Measuring condition of residual stress

X-Ray diffraction Condition
Target Cr
X-Ray source Voltage 35.0kV
Current 1.5mA
Effective focus ¢ 2.0mm
[ -15°, 0° , 15°
Calculation method 26 -sinY

Fig. 3 The photograph of experimental apparatus
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Table 4 Condition & ‘Dimension of

XS

cold working test specimen

Edge Margin Width(mm) Hole Diameter(mm)
EM : D Initial After Expansion Initial After Expansion
(EM : e/D) cold working ratio(%) cold working ratio(%)
2.00 25.36 25.40 0.16 5.71 5.89 3.15
1.75 2233 22.38 0.22 5.72 5.91 3.32
1.50 19.12 19.20 0.42 5.71 5.90 3.32
1.25 1591 16.03 0.75 5.71 5.90 3.33
1.00 l 12.79 12.94 1.12 5.71 5.96 4.38
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