TABLE 1 Chemical components of 7075-T6 Al alloy ( wt. % )

Material Si Fe Cu Mn Mg Cr Zn Ti Al

Al7075- <040 <050 1.2~2. <030 21~2. 0.18~0.28 5.1~6. <0.20 Bal

T6 0 9 1

TABLE 2 Biaxial loading ratio and the corresponding load ( R=0 )

A 0 05 1 15 2
P,(kN) 0 4 8 12 16

P, (kN ) 8 8 8 & 8

TABLE 3 The material properties of 7075-T6 Al alloy sheet

Material  E(GPa) v aK,(MPam'?) Kic (MPa:m'?)

Al 7075- 71.7  0.33 1.3007 25
T6

TABLE 4 Initial crack deviation angle with respect to diagonal

A without residual stress with residual stress-front 1~ with residual stress-front 2
0 57.8° (clockwise) 26.1° (clockwise) 18.9° (clockwise)

0.5 38.9° (clockwise) 3.2° (counter-clockwise) 9.4° (counter-clockwise)
1 0° 24.3° (counter-clockwise) 27.2° (counter-clockwise)

1.5 27.8° (counter-clockwise) 35.1° (counter-clockwise) 36.5° (counter-clockwise)



2 38.9° (counter-clockwise)

41.1° (counter-clockwise)

43.4° (counter-clockwise)

TABLE 5 Residual stress effects on *~" and 7 at initial crack tip (MPa-m'?)
A 0 0.5 1 1.5 2
s -1 1.15-2.33 1.732.77  2.31-3.21 2.8873.65 3.464.09
s -2 1.15-2.51 1.73-2.94 231338 2.8873.82 3.46-4.26
Ky -1 1.63%0.61 0.82~0.08 0-0.77 0.82~1.45 1.63-2.14
Ky -2 1.63%0.44  0.82~0.24 0-0.93 0.82~1.62 1.632.30
K™ K

TABLE 6 SIF components (X,

b

biaxial loading ratios (MPa-m'?)

and % ) on both sides for different

A 0 0.5 1 15 2
K™l 12541882 1692294 2.13-17.01  2.57-21.86  3.01~19.40
K™ 2 12641956 1682451  2.14-1691  2.57-1982  3.01~20.66
Ki 1 1514268 083262  0.14~0.51  -0.54-025  -123~0.15
Ki" 2 1514221 -2.68-083 -055-033  -029-0.54  -0.30~1.23
K7l 039-1.08 088563 1.08-5.94  1.08-5.86  1.08-5.92
K2 0754128 055-529  042-5.74  125-587  1.25-5.84
Killl 2714091 237-091  -091~-0.14  -0.91~-0.04  -0.91~0.06
K2 107223 1074262 -050-1.07  0.08~1.07  -0.01~1.07




