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Effect of Aging Structure on Fatigue Properties of Age-Hardened Al Alloy
in High Humidity

Kohji KARIYA*, Norio KAWAGOISHI** and Yuzo NAKAMURA™**

In order to investigate the effect of aging structure on fatigue properties of an extruded bar of age-hardened Al alloy 7075,

rotating bending fatigue tests were carried out on T62, T73 and RRA (retrogression and reaging) treated plain specimens in two
relative humidity of 25% and 85%. Fatigue strength in low humidity was higher in the order of the RRA, T62 and T73 treated
specimens corresponding to the order of static strength. On the other hand, fatigue strength decreased in high humidity in all of the

alloys and the decrease was the highest in the RRA treated specimen, which means that the RRA treated alloy is very sensitive to

humidity environment. In case of the T73 treated alloy, cracks propagated in shear mode in high humidity and under high stress

levels due to the marked texture of the alloy, though tensile mode crack growth is more common in the alloy. Similar crack growth

behavior was found in the T62 treated alloy, too. In case of the RRA treated alloy, however, the tendency for a crack to grow in the
shear mode was very weak even in high humidity and under high stress levels in spite that the alloy had the same marked texture.

The effects of microstructure and humidity on the initiation and propagation of small cracks were marked in all of the alloys.
Key words: Fatigue, Rotating bending, 7075, Aging condition, T62, T73, RRA, Humidity, Crack initiation, Crack propagation
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Table 1 Chemical composition. (wt.%)

Si | Cu] Fe [ Mn | Mg ] Cr | Zn | Ze+Ti| Ti

0.09]1.47]10.25]10.03]256]0.19]5.46] 0.03 |0.03

Table 2 Mechanical properties.

o 92(MPa) ow(MPa) | o1(MPa) (%) | HV
T62 527 673 712 1.3 188
T73 485 649 769 15.5 174
RRA 541 674 838 28.9 192

0.5:0.2% proof stress, op: Tensile strength
or: True fracture stress, ¢:Reduction of area
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Fig. 1 Shape and dimensions of specimen.
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Fig.2 S-N curves.
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Fig.3 Morphology of crack ( T crack initiation site).
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Fig.4 Crack growth curves.
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Fig.5 Crack growth rate against to stress intensity factor range

(tensile mode crack).

p RIS K0 & RGN LT v B s,
AK= SMPaJmbl 27 % B OB TR 2 S,

S B ONEO & ZHAE M E 2R 5 Rl Ak o e
BB e TI3HE T62 M TIEIEH L <,RRA H'@u}:m.
H R T, ) AR R AR S AL e B
&, TT3 M & Te2 Mo = ZYzElh# (Figd) offid (&
MRIEMIE) S bd X o, EEYRIEEEICRIET
REfAE ORI E v, RBEAMEEROEE, &
SO CH AT X BT A s 8T
A—H—THETHOTHEL V.

Fig.6 & Fig.7 (2, T73 ¥/ & RRA MO G & Z T
Furt. W 25% o8E, Wb L LSRRI A T A
T—alyThHHLNS., ZhICH LESREICA S L,
T73 MO EGI RO U WE G Uik e, &%
AV TCIIFE A ENRA FThHbbh, FR-okE
ZfEw, FRuTmeb L, RAa FET20imoRELE-

%

9524%5 (2012)

—
ot Magn Dat WD Exp F————— 10

2000x Sk 20.0 1
- S

(b-1) Shear mode crack (g,=240MPa)

AccV  Spot Magn  Det WD Exp
160k 40 2000x SE 111 1

(b-2) Tensile mode crack (o,=200MPa)

(b) RH85%( > brittle facet)

Fig.6 Fracture surfaces (T73 treated alloy).
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Fig.7 Fracture surfaces (RRA treated alloy).
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