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ABSTRACT

The purpose of this study is to investigate the effect of impurity level and fabrication processes on
the strength, fracture toughness and fatigue resistance of 7075, 7050 and 7175 high strength
aluminum forgings. It has been verified that plane strain fracture toughness and fatigue characteristics
of a specially processed 7175S-T74 alloy is superior to a conventionally processed 7075-T6/T73, 7050-
T74 and 7175-T74 alloys. These beneficial effects primarily arise from two view points, i.e., the effect
of reducing the impurity level of iron and silicon has significantly diminished the size and volume
fraction of second phase particles such as Al;:Cu;Fe and Mg,Si. Futher reduction of the amount of
nonequilibrium second phase particles has been observed by applying a special fabrication process.
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Table 1. Chemical composition of 7075, 7175 and
7050 alloys. (wt%)

Alloys Si Fe Cu Mn Mg
7075 | 0.15 | 0.35 1.59 | 0.005] 2.70
7175 1 0.03 | 0.08 1.66 | 0.005 | 2.74
roAE 2.0~ 1.9~
7050 | 0.12 | 0.15 5¢g | 0.10 56
Alloys| OCr Zn Zr Be Al

7075 | 0.19 | 5.70 - - bal.
7175 | 0.20 | 5.40 - - bal.

7~ 10.08~
*7050 | 0.04 56.7 0?15 - bal.
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Fig. 1 Optical micrographs for showing the grain structure and second phase particles.
(a) 7075-T73 (b) 7175-T74 (c) 71755-T74
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Fig. 2 Fracture toughness at LT and TL direction of 7075-T6/T73, 7175/71758-T74 and 7050-T74.
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Fig. 6 Fatigue crack length versus applied cycles
at LT direction of 7XXX Al forgings.
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Fig. 8 SEM/EDS analyses and fractographs showing the second phase particles in fatigue surface of 7075

alloys.

ok ole} ohY Y RS Y FFE
Ul A "ok AR S 89 & AT

4. A8

5537 48T T1755-T74% Y35 e A
£3% 7075-T6/T73, 7050-T74 ¥ 7175-T74 &5
s 71AA 4AE va Bkl dsed AgAY,
HeY HHAYKIOAE 2 A=AGE A3
p2A gEe $E9 2T QA 2P 2%

g g5 AF 544 nAe 9% 47¢ 2

I, g3 22 &S I

1) 7075-T6/T73, 7050-T74 @ZA= Fm~54
m 32712 ZF 2314 YRS F2 QA B
interdendrite site] Ea3te 1 I Jgs] %
2|k, 7175-T74 R 71755-T74 @ZA & =9
+x MM §433 ] A LA o3l 233
Ao gt A7 = Add] AT

2) 7T1758-T74 @xA4 9 ##AY L 7075-
T6/T73. 7050-T74 2 7175-T749 w3l =



168/ TXXXA ©zxAe] A2 & QY ulAe A23He] 9%

E el AR Frlstden, 53] TL W
o shx) Q1A g2 38.1 Mpavm & 5§ o3¢l
A& Jedt. oA §39 €& AL ok
2] B3R Aeo] A A AT
Roz gdcth
E42H L ALY 71758-T74 @249 92s
A& 7075-T6/T73, T175-T74 &=} vl
53 A 254 Vebl. oA A2dEe
ST AE D FDAs ol 23 YA &
T} Z7) R BXo| W3l 7]t
4) 71758-T74 ©2A+ T075-T73, 7175-T740]
Hjgled 7=, ghajQlyg 1el3 28] ¢
FE-2 QA -9 284 23S e

3

~—

ADEH

HI

1. Spiedel, O. Maukus: Metall. Trans., vol. 6A
(1975), pp. 631-651

2. T. Onisi: Japan Institute of Light Metals,
(1983), pp. 63-80

3. A.J. Bryant: J. Inst. Met. vol. 94 (1966),
pp. 94-99

10.

11.

12.

13.

H. A. Hall: J. Inst. Met. vol. 6A (1975),
pp. 631-651

5. U. S. Patent 3198676 (1965)

M. V. Hyatt: Metal progress, vol. 9 (1977).
pp. 56

7. P. W. Kroger : U.S. Patent 3, 791, 876
8. K. H. Schwalbe and D. Hellman: “Electrical

Potential Method to Crack Length
Measurements Using Johnson's Formula’,
ASTM Tech., (1981) pp. 218-220

AN, Bt A", 24 a4ty
7], 339, (1995), pp.390-396

K. Higashi., Y. Hirai and T. Ohnishi: Light
Metals, vol.. 35(1985), pp. 353

T. H. Sanders and JR. J. T. Staley: Fatigue
and Microstructure” ASM. (1979) pp. 467
G. Lutjering and A. Gysler: Aluminum
Transformation Technology and Applications’,
ASM, 1980, pp. 171

L. F. Mondolfo: Aluminum alloys, structure
and properties, Butterworths, Boston
(1976), pp. 842



