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Abstract

Constant load creep tests have been carried out over a range of stresses at high temperatures.
The experimental equations of the steady-state creep rate and creep-rupture life were respective-
ly found to be related to the normalized applied-stress and temperature as

: — o _ sl -1
lnes—G.IOZnET 12.81x10 T+15.98 (hr™Y)

Inte=—6.24 in-3—+15.08 X 10°2—23.66 (h7)
Er T

and the equation of creep-rupture life had a good agreement with the expression of the Minimum
_Commitment Method (MCM), However, the relationship between the steady-state creep rate
and the creep-rupture life, noted by Monkman and Grant,

Inte=mings+b
made a considerable deviation against the present creep-rupture data. It is believed that this
problem is to be discussed and investigated continually.
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Fig. 1  Creep test specimen
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Table 1 Chemical composition (wt% )

Al Cu Mg Mn Pb Fe Si

Bal 415 | 151 | 054 | 027 | 018 | 012

Table 2 Mechanical properties

Yield strength | Tensile strength | Eiong. | Hard.

kg/mm?| MPa %) (Hg)

kg/mm?| MPa

39.4 386.1 43.3 424.3 9.9 120.6
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Table 3 Experimental results of steady-state creep
rate and creep-rupture life

T(C) [otkg/mm?®) | E(hr!) trlhr)
4.08 3.80x10°° —
4.33 5.20x10°° —
275 4.59 7.38x107° 635
4.84 9.72x107° 398
5.10 1.37x107* 295
3.82 4.68x107° 494
4.08 7.06x107° 352
300 4.33 9.76x107° 234
4.59 1.33x107* 154
4.84 2.23x10°* 119
3.57 8.00x10°° 207
320 3.82 1.10x10°* 163
4.08 1.58x10°* 132
4.33 2.17x107* 90
3.57 1.79x107* 85
340 3.82 2.22%x107* 51
4.08 4.12x107* 33
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Fig. 2  Relationship between steady-state creep rate
and normalized applied-stress at constant
temperature
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Fig. 3 Comparison of steady-state creep rate

between the calculated and the experimented
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Fig. 4 Relationship between creep-rupture life and
steady-state creep rate.
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Fig. 5 Relationship between creep-rupture life and

normalized applied-stress at constant tem-
perature
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Fig. 6 Comparison of creep-rupture life between the

calculated and the experimented
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