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High Temperature Creep Deformation of
Mechanically Alloyed A1-Ti-Si Alloy

Chul-Jin Choi * - Won-Wook Park * *

ABSTRACT

The high temperature deformation of mechanically alloyed A1-Ti-Si alloy (A1-9.64wt% Ti-1.56wt% Si)
was investigated by performing constant load compression creep tests over the temperature range of 673 °

K to 723 °K. From the calculation based on the modified power law creep equation for dispersion

strengthened alloy, the true creep activation energy was 176kJ/mole, the true stress exponent was 4.9.

Considering the value of activation energy, stress exponent, the shape of primary creep region, it could
be concluded that creep deformation in the MA A1-Ti-Si alloy is controlled by dislocation climb.
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Table 1. Chemical composition of MA
Al-10Ti-2Si Alloy

Alloy Al Ti Si C (¢}

A1-10Ti-2Si | Bal | 9.64 | 1.56 | 1.50 | 0.056
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Fig. 1 TEM micrographs of MA Al-10Ti-2Si alloy
a) as-extruded b) crept at 450°C and 100MPa

0.2
Mh
0.15 -
0.1 &
005 -4
o
o
o
0
005
0 210* 440 6x10* 8x10* ~10°
Time(Sec)

Fig.3 Typical creep curve of MA Al-10Ti-2Si alloy
crept at 450°C and 100MPA
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Fig.2 Bright and dark field TEM image of specimen
crept at 450°C and 100MPa
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Table 2. The Steady state creep rate of
MA AI-10Ti-2Si alloy

Temp(°C) | Stress(MPa) | Creep rate(S™)

100 9.40x 10°®

400 120 1.73x 10”7
150 6.21x 107

80 7.72x 10

425 100 2.28 x 107
120 6.88x 10”7

60 7.52x 10"

450 80 1.50 x 10”7
100 1.04x10°
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Table 3. Compression creep results for MA

Al-10Ti-2Si Alloy
E(GPa) | (Park) | Threshold | Stress | Activation
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at 698°K |at 678K~T73"IStress (MPa)|exponent (kJ/mole)
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Fig.4 Diffusion compensated steady state creep
rate as a function of the modulus corrected

effective stress
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