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The Characteristics of Creep for Dispersion Strengthened Copper

K.C. Park, G.H. Kim, J.Y. Mun and J.H. Choi
Department of Meterials Engineering, Chungbuk National University

Abstract The static creep behaviors of dispersion strengthened copper GlidCop were investigated over the temper-
ature range of 650~690°C (0.7Tm) and the stress range of 40~55 MPa (4.077~5.61 kg/mm?). The stress exponents
for the static creep deformation of this alloy was 8.42, 9.01, 9.25, 9.66 at the temperature of 690, 677, 663, and
650°C, respectively. The stress exponent, (n) increased with decreasing the temperature and became close to 10.
The apparent activation energy for the static creep deformation, (Q) was 374.79, 368.06, 361.83, and 357.61 kg/mole
for the stress of 40, 45, 50, and 55 MPa, respectively. The activation energy (Q) decreased with increasing the stress
and was higher than that of self diffusion of Cu in the dispersion strengthened copper. In results, it can be concluded
that the static creep deformation for dispersion strengthened copper was controlled by the dislocation climb over the
ranges of the experimental conditions. Larson-Miller parameter (P) for the crept specimens for dispersion strength-
ened copper under the static creep conditions was obtained as P=(T+460)(logtr+23). The failure plane observed for
SEM slightly showed up transgranular at that experimental range, however, universally it was dominated by charac-

teristic of the intergranular fracture.
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Fig. 1. Dimension of tensile creep specimen.
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Fig. 2. Typical creep curves for DS copper at 650°C.

Table 2. Experimental creep data
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650 45 3.442 x 107* 77.3
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55 2.35 x 107 27.7
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50 1.23 X 107 29.4
55 345 x 107 24.6
40 2.88 X 107 443
677 45 854 x 10 316
50 2.15 x 107 185
55 5.64 x 107 8.2
40 1.23 x 107 38.1
690 45 2,77 x 107 215
50 5.93 X 1073 3.9
55 1.688 x 107 3.25
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Fig. 3. Dependence of steady-state creep rate on applied
stress.
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Fig. 4. Steady state creep rate vs. temperature plot for
DS copper.
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Fig. 7. Activation energy vs. stress.
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Fig. 9. SEM photos. of creep specimens.
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