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Abstract: The TiC/Cu-Al,O; composite was prepared by vacuum-pressed and internal oxidation sintering. The
microstructures were observed and the main strengthening mechanisms were analyzed by scanning electron microscopy
(SEM) and high resolution transmission electron microscopy (HRTEM). The hot deformation of the composite was
investigated by the Gleeble—1500D thermal simulator. The tests were performed at the temperature of 450850 C, the
strain rate of 0.001—1 s ' and the maximum strain of 0.7. According to the In 8—¢ curves and the —0(In 6)/0e—e curves, the
critical conditions of dynamic recrystallization and the volume fraction of dynamic recrystallization were obtained by the
computation of the work hardening rate (0) from initial true stress—true stain data. Based on the volume fraction of the
dynamic recrystallization of the composite, the dynamic recrystallization kinetic equation was established. The results
show that the strength of the composite is enhanced by the dispersion of the y~Al,O; particles and the amorphous layer
between TiC and substrate. There exists the softening mechanism of dynamic recrystallization during the hot compression
process. The volume fraction of dynamic recrystallization of the composite increases with the increase of the plastic strain
and the deformation temperature, as well as the decrease of the strain rate.
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Fig. 1  Microstructures of TiC/Cu-
Al,03 composite after sintering: (a) SEM
image; (b) TEM image; (c) Fourier

transform

B2 TiC/Cu-ALO; EAMEHE 750 C.
0.001 s~ AT 5 AP 4H 21
Fig. 2 Microstructures of TiC/Cu-Al,O4

composite after hot deformation at 750 C

and strain rate of 0.001 s (a) TEM image;

Arilo}phous layer

(b) Twins; (c) Amorphous layer
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Fig. 3

True stress—true strain curves of TiC/Cu-Al,O;
composite during hot compression deformation: (a) &=0.001
s ' (b) =750 C
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Fig. 4 Relationship between Iné and & of TiC/Cu-Al,O; composite under different deformation conditions: (a) &£=0.01 s '; (b)
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Fig. 6 Dynamic recrystallization volume fractions of TiC/Cu-
Al,O; composite under various deformation conditions: (a)
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