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An Experimental Study on the Fretting Fatigue Crack Behaviour of A12024-T4
B. H. Lee and S. B. Lee

Key Words : Fretting (3 a1g), Surface Traction(Z=1-2-23), Contact(& %), Mode I transition
(rrx Jyrdzol A3, Traction Calibration(2# 2.#), Oblique Crack (7] A}
a4d), Well Point(¥d *¢le), Partial Slip(¥+# w]¥al), Gross Slip(H#] =&

7= A )

mr

1), Equivalent Stress Intensity Factor (57} 2#

Abstract

The technique of fretting fatigue test was developed and fretting fatigue tests of Al2024-T4
were conducted under several conditions. The newly developed calibration methods for measuring
surface contact tractions showed good linearity and repeatability. The plate type specimen to
which tow bridge type pads were attached and vision system was used to observe the crack
behaviour. The oblique cracks appeared in the early stage of crack growth and they became mode
I cracks as they grow about 1 mm. The mode I transition points were found to be longer when
surface tractions are higher or bulk stress is lower. Before the crack becomes mode I crack, ‘well
point’ where crack grow about rate is minimum, was detected under every experimental condi-
tion. The crack behaviour was found to be affected by surface tractions, contact area, bulk stress.
It was also found that partial slip and stick condition is most detrimental and the crack starts
from the boundary of stick and slip. For gross slip crack started at the outside edge of pad. After
crack mode transition, fretting fatigue cracks showed almost same behaviour of plain mode I
fatigue cracks. Equivalent stress intensity factor was used to analyse the behaviour of fretting
fatigue cracks and it was found that stress intensity factors can be applied to fretting fatigue
cracks.
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Fig. 4 The calibration result of hole type specimen
beam in compressive stress vs. beam strain
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Table 1 Chemical composition of A12024-T4(% wt)

Cu Si
3.5

Mg Zn Cr Fe Ti

1.6 | 0.25 | 0.55 | 0.1 0.5 10.15

Fig. 9 Real feature of crack observation system

specimen |
Fig. 10 Image data of observed crack
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Table 2 Experiment conditions and results

Bulk Pad Normal Max. Min. Crack Well Mode |
stress length stress friction friction angle point transition
(MPa) (mm) (MPa) (MPa) (MPa) (degree) (mm) (mm)

120 10 66.7 16.3 —17.0 7.7 1.29 1.74
120 10 37.6 9.3 —14.6 16.0 0.83 1.46
120 5 66.7 30.4 -27.7 17 .4 1.19 1.85
120 5 37.6 19.9 —35.0 14.4 0.73 1.26
172 5 66.7 37.4 —58.5 16.0 0.45 1.28
120 2 66.7 39.0 —=70.0 27.0 0.75 1.21
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