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Abstract

The activation energy for high temperature creep is associated with stresses, temperatures,
straians And the creep strain appears to be a function of a temperature, compensated time,

namely te™?#/#7, and the stréss. In fact this functional relation appears to be isomorphic to

material structure by x-ray analyses. Applying this functional relation, the dependance of activa-

tion energy for A17075 creep was investigated. The activation energy for creep is insensitive to

stress, temperature, structure, and strain. And phenomenological model agrees with experimental

creep data.
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Table 1 Chemical composition Wt. (%)

Material Cu Cr Mn

Fe Zn Mg Ti

A17075 1.50 0.26 0.02

0.26

0.34 5.60 2.40 0.17

Table 2 Mechanical properties

) Yielding Strength Tensile Strength C e
Material (kgf/mm?) (kef /mm?) Elogation (%) Hardness(BHN)
A17075 52.02 60.29 14 148
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Table 3 Stress-Temperatre
Temperature (C) Stress (kgf/mm?)

90 (0. 4Tm) 10 12.5 15.1 17.2

160 (0.41Tm) 10 12.5 15.1 17.2

110 (0.42Tm) 10 12.5 15.1 17.2

120 (0.43Tm) 10 12.5 15.1 17.2

200 (0.52Tm) 8.13 8.51 8.91 9.55

210 (0.53Tm) 8.13 8.51 8.91 9.55

220 (0.54Tm) 8.13 8.51 8.91 9.55

230 (0.55Tm) 8.13 8.51 8.91 9.55

240 (0.56Tm) 8.13 8.51 8.91 9.55

280 (0.61Tm) 1.85 2.04 2.17 2.55

290 (0.62Tm) 1.85 2.04 2.17 2.55

300 (0.63Tm) 1.85 2.04 2.17 2.55

310 (0.64Tm) 1.85 2.04 2.17 2.55

320 (0.65Tm) 1.85 2.04 2.17 2.55

380 (0.72Tm) 1.53 1.66 1.78 1.91

390 (0.73Tm) 1.53 1.66 1.78 1.91

400 (0.74Tm) 1.53 1.66 1.78 1.91

410 (0.75Tm) 1.53 1.66 1.78 1.91

470 (0.82Tm) 0.64 0.76 .0.89 1.02

480 (0.83Tm) 0.64 0.76 .0.89 1.02

490 (0.84Tm) 0.64 0.76 .0.89 1.02

500 (0.85Tm) 0.64 0.76 .0.89 1.02
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Table 4 Stress-Temperature

Temperature(C) Stress (kgf/mm?)
200 (0.52Tm) 8.13 8.51 8.91 9.55
210 (0.53Tm) 8.13 8.51 8.91 9.55
220 (0.54Tm) 8.13 8.51 8.91 9.55
230 (0.55Tm) 8.13 8.51 8.91 9.55
240 (0.56Tm) 8.13 8.51 8.91 9.55
280 (0.61Tm) 2.55
290 (0.62Tm) 2.55
300 (0.63Tm) 1.85 2.04 2.17 2.55
310 (0.64Tm) 2.55
320 (0.65Tm) 2.55
380 (0.72Tm) 1.66
390 (0.73Tm) 1.53 1.66 1.78 1.91
400 (0.74Tm) 1.66
410 (0.75Tm) 1.66
Table 5 Test data
Stress (kgf/mm?) Temp.(C) Creep life(hr) Activation energy for feacture (kcal/mol)
200 440
8 13 210 196.25 %6.35
220 90.7
230 43
200 320
251 210 145 35 35
220 69
230 33.5
200 230
8.2 210 105 24,34
220 52.5
230 26
200 145
9.55 210 o 33.29
220 34
230 17.5
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Table 6 Temperature-Load
Reference temperature ('C) Variable temperature (C) Period (r/p) Load(kg)
280 3/7 | 4/7 | 5/7
290 3/7 | 4/7 | 5/7
250 320
300 3/7 1 4/7 | 5/7
220 4/7
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Table 7 Variable temperature-peirod

Temperature(°’C) Load (kg)
250 200 240 280 320
280 200 240 280 320
290 200 240 280 320
300 200 240 280 320
273 320
284 320
293 320
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Table 8 Test data
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Activation Energy for
o, f 2
Temp(C) stress(kgf/mm?) L creep (kcal/mol)
10.0 26.5
12.5 26.2 (26.16)
90~120
15.1 26.08
17.2 25,86
8.13 36.61
8.51 35.47 (34.96)
200~240
8.91 34.39
9.55 33.38
1.85 38.5
2.04 36.64 (35.83)
280~320
2.17 34.86
2.55 33.26
1.53 37.4
1.66 35.37 (34.97)
380~410
1.78 34.06
1.91 33.06
0.64 38.04
0.764 36.77 (36.11)
470~500
0.89 35.27
1.02 34.37
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Table 9 Tensile properties of the A17075 alloy.
Temperature strain rate Elastic 0.2pct offset 0.1timate Ten strain to
(c) (pct/min) Modulus Yield strength | sile strength Failure
(kgf/mm?) (kgf/mm?) (kgf/mm?) (pct)
90 5.01%x10° 42.5 43.9 7.5
100 4.9%10° 30.5 31.2 6
110 4.8%X10° 22.5 22.7 7
200 3.8x10° 15 15.5 12.1
210 3.7T7X10° 13.2 13.4 14.3
220 3.74X10° 11.7 13.2 15.2
230 3.71X10° 10.4 10.6 18.1
280 3.55%10° 7,1 7.5 30.5
290 3.53x10° 6.45 6.55 33.9
300 3.51x10° 5.9 6.25 37.6
310 3.49x10° 5.4 6.06 36.5
380 2.56X10° 3.78 4.14 53.2
390 2.55%10° 3.53 3.76 49.2
400 2.54%10° 3.3 3.6 52
410 2.53%10° 3.10 3.24 30
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