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Table 1 Chemical compositions of alloys used.

Alloys Zn Cu Si Fe Al
Al-129%Zn 11.3 0.003 0.004 0.003 balance
Al-129%7n-0.019%Cu 11.6 0.013 0.003 0.001 balance
Al-1297Zn-0.05%Cu 11.4 0.051 0.001 0.003 balance
Al-129%7Zn-0.1%Cu 114 0.115 0.003 0.002 balance
Al-12%7Zn-0.52%Cu 11.2 0.491 0.002 0.001 balance
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Fig. 1 Scheme of sequence of heat treatment.
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Fig. 2 Isothermal age-hardening curves (Tq=673K).
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Fig. 3 Transmission electron micrographs of (a) Al-12%Zn and (b) Al-12%Zn-0.5%Cu alloys fully
aged at 273K after quenching from 623K.
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Fig. 4 Dependence of Hy on the load (A1-129Zn).
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Fig. 5 Dependence of Hy on the load (Al-129%Zn-0.5%Cu).

243

B Cu 2FEMLTH, RO VWEREABOESFIZLAEEDLL LW, 21, Cu D%
BN & - TGP V' —> DEMIRE 1358 S BT, #-> THRSERED GP V' —12 D
FribdE, BRFNF2TESLEHEINEbLL VI LIZLBEE: LN 2,

Fig. 713, 2 0&ERV Cu DIRMB AL L 2848 %6T3KA S BAN, 273K T
U721, EHRBREAT, BONHEEE TOMELH (N) 2L TIEHIEE (o) %



244 FINER - EEHEA

’g DN\ TAN D———/\

N N A |
0 0.05 01" 0.5
Cu (mass%)

Fig. 6 Variation of the thickness of the soft surface layer with the concentration of Cu in the
Al-129%Zn specimen aged at 273K after quenching from 673K.
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Fig. 7 Dependence of the fracture stress, ¢, on the number of stress cycles, N, for the specimen aged
at 273K after quenching from 673K.
O Al-12%Zn, A Al-129%Zn-0.01%Cu, [ Al-12%Zn-0.05%Cu, ¥ Al-12%Zn-0.1%Cu, & Al-12%
Zn-0.5%Cu.
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Fig. 8 o—N curves of age-hardened Al-12%Zn alloy.
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Fig. 9 o¢—N curves of age-hardened Al-1295Zn-0.5%Cu alloy.
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Effect of a Small Addition of Copper on
the Fatigue Strength of an Al-12mass%Zn Alloy
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The fatigue strength under repetitive tensile stress and the age-hardening process

were examined in the case of a small addition of copper to the Al-12mass%Zn alloy.

The results obtained are summarized as follows.

(1) In isothermal age-hardening curve the stationary hardness value of copper-
added alloy was a little higher than that of the binary alloy, but the time to reach
the value was longer.

(2) A small addition of a copper did not alter the thickness of the soft surface layer.

(3) A small addition of copper did not alter the fatigue strength. Accordingly the
existence of the soft surface layer is considered to increase the fatigue strength of
the copper-added alloy, too.



