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A Study of Threshold Stress during High Temperature
Creep of BN¢/Al-5 wt.% Mg Metal Matrix Composite

M.H. Song, H. Kwon and Y.S. Kim

Abstract

High temperature creep behaviour of Al-5 wt.% Mg alloy reinforced with 7.5% BN flakes was studied.
The composite specimens showed two main creep characteristics; (1) the value of the apparent stress
exponent was high and varied with applied stress, (2) the apparent activation energy for creep was much
larger than that for self-diffusion in aluminum. The true stress exponent of the composite was set equal
to 5. Temperature dependence of the threshold stress of the composite was very strong, which could not
be rationalized by allowing for the temperature dependence of the elastic modulus change. AIN particles
which were incorporated into the Al matrix during fabrication of the composite by the PRIMEX™ method
were found to be effective barriers to dislocation motion and to give rise the threshold stress during
creep of the composite

Key Words : Creep, BNy MMC, Pressureless Infiltration, PRIMEX™, Threshold Stress, Activation
Energy
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Fig. 1 A typical strain tate vs time curve for the
BN¢/AI-SMg composite tested at the stress of
44MPa and 21Mpa at 603K
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Fig. 2 variation of the steady-state creep rate with
applied stress on the double logarithmic axes
for the BN/AI-SMg composite at different
temperatures ranging from 573 to 633K
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Table 1 Estimated values for the threshold stress

: Threshold Stress
Material | Temperature (K)
(MPa)
573 181
BNy/Al-5Mg 603 152
633 138
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Fig. 3 A plot of &, vs. applied stress on linear scales
to show the true stress sxponent. Stress sxponents
of 3, 5, and 8 are uesd and the exponent 5 is
shown to be the true exponent
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Fig. 4 A plot of the lattice-diffusivity compensated creep
rate against the normalized effective stress on
double logarithmic axes for the BN/AIl-SMg

composites
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Fig. 5 A plot of the steady-state creep rate versus 10°T
for the BNyYAl-SMg composites
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Fig. 6 SEM Microgragh showing reaction products,
AIN, after dissolving away Al alloy matrix”
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