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Additional Damage of Al7075-T651 under 90° Out-of-Phase
Biaxial Loading from Crystal Structure Dependence

Hyun-Woo Lee and Se-Jong Oh

Key Words : Damageable Plane (=47} %5 =1), Planar Slip Material (33 »{ <2}l ), Biaxial
Non-Propotional Loading (¢]& wv]#] st57 %), Additional Damage (¥-7}14 <

A1), Crystal Structure Dependence (7 & 72 o] &4])
Abstract

Accounting for the additional damages come out from non-proportional loading path effect,
material damage according to crystal structure dependence was studied. Microscopic observa-
tions of damaged material by SEM (Scanning Electron Microscope) showed crystal structure
dependence. Biaxial in-phase loaded specimens showed the slips of same direction, which pararell
each other, but biaxial 90° out - of - phase loaded specimens showed multiply crossed slips. S. H.
Doong and D. F. Socie reported that wavy/planar or planar slip material showed the increase in
the cyclic hardening level during non-proportional cycling. From these results, the additional
hardening and non-proportional loading effects were related with slip mechanism, and the slip
mechanism was related with crystal structure. In the present study, a damage mechanism which
accounts for the non-proportional loading effect from crystal structure dependence was consid-
ered and applied to Al7075-T651.
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Table 1 Chemical composition (%)

Al Zn Mg Cu Cr

90.07 56 | 25 16 0.23
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Fig.1(a) Base material . Aluminium (12 slip system)
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Fig.1(b) Maximum class of slip lines is 4. (0°, 45°, 90°,
135°)
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Fig. 1(¢) Summary of slip lines (damage lines)
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Table 2 90° out-of-phase biaxial low cycle fatigue test

de/2(%) dy/2(%) A N, de/2(%) dv/2(%) A N,

i 0.588 0.299 0.5 2497 1.0 1.0 1 109
0.780 0.410 0.5 648 0.35 0.7 2 3932
1.057 0.508 0.5 370 0.383 0.710 2 1528
1.057 0.508 0.5 161 0.4 0.8 2 1238

0.4 0.4 1 4507 0.45 0.9 2 852

0.5 0.5 1 1567 0.5 1.0 2 298

0.7 0.7 1 395 (.596 1.05 2 265

Table 3 Biaxial-equally damaged load path test

Load path pattern Original [ I Il
N;=1528 N;=1536
Circula Ni=1784 N(=1725
frewiar N, =1567 ‘ N,=1945 = 1725
N(=1696
Rectangle N=1587 N;=1799
& ' ‘ N,=1428
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