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Hot deformation behavior and processing maps of
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Abstract: The hot deformation behavior of A,O3/Cu-WC composites was investigated by compression tests on
Gleeble—1500D thermal simulator. The tests were performed in the temperature range of 350—750 ‘C and strain rates of
0.01-5s™". The results show that A,0/Cu-WC composite has the typical feature of the softening mechanism of dynamic
recovery and dynamic recrystallization. The peak stress increases with decreasing the deformation temperature or
increasing the strain rate. The flow behavior is described by the hyperbolic sine constitutive equation, and the activation
energy of the composite is about 229.17 kJ/mol. The processing map was calculated and analyzed according to the
dynamic materials model. The process of hot deformation in the temperature range and different strain rate can be
attained by the map, of which the optimum hot deformation temperature ranges in 650—750 ‘C and strain rate ranges in
0.1-1s™", and the instability zones of flow behavior can also be recognized by the processing map.
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Fig. 1 Microstructures of Al,O3/Cu-WC composites by hot-
pressed sintering in vacuum: (a) SEM image; (b), (c¢) HRTEM
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Fig. 2 True stress—true strain curves of Al,053/Cu-WC composites:
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Table 1 Peak flow stresses of Al,O;/Cu-WC composite
o Peak flow stress/MPa
£ 350 'C 450 'C 550 'C 650 C 750 C
0.01 267.03 187.84 134.61 105.65 76.124
0.1 282.25 22628 16024 126.87 97.877
1 307.95 24832 19727 157.85 123.25
5 32644  262.66 21539 196.15 137.34
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Fig. 3 Relationship between peak stress and strain rate at

different temperatures (a) and relationship between deformation

temperature and peak stress at different strain rates (b)
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Fig. 5 Processing map for Cu/Al,O;-WC composite at true
strain of 0.6
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Fig. 6 Microphotograph of A,O;/Cu-WC composite during
hot deformation at /=550 ‘C and &=1s"

Fig. 7 Microstructures of Al,O3/Cu-WC composite at various deformation temperatures and strain rates: (a) =350 ‘C, £=5s';
(b) =350 °C, £=0.1s";(c) =550 C, £=0.1s";(d) =750 C, £=0.01s"
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