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ABSTRACT

High temperature tensile tests, steady state creep tests, internal stress tests and creep rupture tests
using Al7075 alloy(T,) were performed over the temperature range of 90°C ~500°C(0.4T,,~0.85T,,} and
stress range of 0.64—~17.2(kgf/mm"®).

The main results obtained in this paper were as follows.

(1) The activation energies for yielding at the temperature of 0.4T,~0.75T,, were calculated to be 25.7
~36.5Kcal/mol, which were nearly equal to the activation energies for creep.

At around the temperature of 90C ~120°C and under the stress level of 10~17. 2(kgf/mm”), and at
around the temperature of 200~410C and under the stress level of 1.53~9. 55(kgf/mm*) and again
at around the temperature of 470~500"C and under the stress level of 0.62~1.02(kgf/mm"), the

applied stress dependence of steady state creep rate n,.... measured were, respectively, 3.15, 6.62

(2

and 1.1, which were in good agreement the calculated stress dependence n.,., obtained by the
difference of the applied stress dependence of the internal stress and the ratio of the internal stress to
the applied stress.

w

At the temperature range of 0.4~0.43T,, and at the temperature range of 0.52~0.75T,, and again at
the temperature range of 0.82~0.85T,, the activation energies Q... obtained by steady state
creep rate, respective, 26.16, 34.9, 36.2 and 36.1Kcal/mol, which were in good agreement with
those obtained with the activation energies under constant effective stress and the temperature
dependence of internal stress.

At the temperature range of the 0.52~0.73T,, and under the stress level of 1.53~9.55(kgf/mm"),
the stress dependence of rupture life(n’) measured was 6.3~6. 6, which was in good agreement with

A
N

the stress dependence of steady state creep rate(n). And at the same condition the activation energy
for rupture(Q;) measured was 32.0~36.9Kcal/mol, which was also in good agreement with the
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activation energy obtained by steady state creep rate(Q.).

(5) The rupture life(t;) might be represented by athermal process attributed to the difference of the
applied stress dependence of the internal stress and the ratio of the internal stress to the applied
stress, and the thermal activated process attributied to the temperature dependence of the internal

stress as

tr=A’¢,in(l~do/de.)/(1=0/c.) | expl 1Q*~(n,RT%/E)) (dE(1/dT)

— (ngRT% 6 ,— a;) (da/dT) } /RT]

(6) The relationship betwween Larson-Miller rupture parameter and logarithmic stress was linearly

decreased, so creep rupture life of Al 7075 alloy seemed to be predicted exactly with Larson-Miller

parameter.
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Fig. 1 Creep specimen(mm)

Material Cu Cr Mn Si Fe Zn Mg Ti
Al 7075 1.48 0.18 0. 02 0.12 0.19 5.49 2.4 0.14
1.2-2.0 0. 18-0. 35 0. 30 0. 40 0.50 5.1-6.1 2.1-2.9 0.20
Table 2 Mechanical properties
Material Y/S(kgf/mm*) T/S(kgl/mm?) Elongation( %) Hardness(BHN )
52.70 62.20 17 147
Al 7075 51.33 11 150
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Table 3 High temperature tensile properties of the Al 7075 alloy

Temperature Strain rate | Elastic-mo- | 0. 2pct. off-set y-| Ultimate tensile | Strain to Failure
() (s dulus ield strength strength (%)
{(kgf/mm*) {(kgf/mm) (kgf/mm)
90 5.01X10° 42. 50 43.90 7.50
100 4,90%10" 30. 50 31.20 6.00
110 4.80X10° 22.50 22.70 7.00
200 3.80%10° 15.50 15.50 12. 10
210 3.77X10° 13.20 13. 40 14.30
220 1X10° 3.74X10° 11.70 13.20 15.20
230 3.71X10° 10. 40 10. 60 18. 10
280 3.55%X10° 7.10 7.50 30. 50
290 3.53X10° 6. 45 6.55 33.90
300 3.51 X107 5.90 6.25 37.60
310 3.49x10° 5. 40 6.06 36. 50
380 2.56 X107 3.78 4.14 53. 20
390 2.55% 107 3.53 3.76 49.20
400 2.54%X10° 3.30 3.60 52.00
410 2.53%X10° 3.10 3.24 30. 00
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Table 4 Stress temperature experiment condition of steady state creep

Temp. (T NT,,) Stress{kgf/mm®) Temp. (T)H(T,,) Stress(kgf/mm®)
90(0. 40) 10.00 12.50 15.10 17.20 300(0. 63) 1.85  2.04 2.17 2.5
100(0. 41) " " " " 310(0. 64) ” " " "
110(0. 42) S ” ” ” 320(0. 65) 7 ” ” ”
120(0. 43) . . ” " 380(0.72) .53 1.66 1.78 1.91
200(0.52) 8.13 851 891 9.5 390(0.73) ? > > ”
210(0.53) . . ” " 400(0. 74) ” > i ”
220(0.54) ” ” ” " 410(0.75) i ” ” i
230(0.55) " ” ” ; 470(0. 82) 0.64 0.76 0.89 1.0
240(0.56) g ” ” ” 480(0. 83) ” > ” v
280(0. 61) 1.85 2.04 2.17 2.5 490(0.84) ” ” ” ”
290(0. 62) . ” ” v 500(0. 85) ” ” ” ”
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