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Effect of W content on hot deformation behavior of
W-Cu composite at elevated temperature
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Abstract: Using the Gleeble—1500D simulator, the high-temperature plastic deformation behavior and processing map of
25%W-Cu and 50%W-Cu (mass fraction) composites were investigated at 650-950 “C with the strain rate of 0.01-5 s '
and total strain of 0.7. The results show that the softening mechanism of the dynamic recrystallization is a feature of
high-temperature flow stress—strain curves of the two composites, and the peak stress increases with the decrease of
deformation temperature or the increase of strain rate. Based on the true stress—strain curves, the established constitutive
equation represents the high-temperature flow behavior of W-Cu composite, and the calculated results of the flow stress
are in good agreement with the experimental results of the high-temperature deformation of the two composites.
Meanwhile, the obtained processing map of dynamic material modeling is used to analyze the deformation mechanism
and the destabilization mechanism of 50%W-Cu composite, the optimal deformation processing parameters of the
deformation temperatures range and the strain rates range are 650-700 “C and 1-5 s " or 850950 ‘C and 0.01-0.1s™",
respectively.
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Table 1  Physical properties of W-Cu composites with

different W contents

Compactness/ Microhardness, Conductivity/

Alloy % HV (Sm™)

Vacuum
hot-pressed 99.7 105 52.0
25%W-Cu

Vacuum
hot-pressed 99.6 133 41.2
50%W-Cu
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Fig. 1 True stress—true strain curves of 25%W-Cu composite during hot compression deformation at different temperatures:

(a) 650 C; (b) 750 C; (c) 850 C; (d) 950 ‘C
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Fig. 2 True stress—true strain curves of 50%W-Cu composite during hot compression deformation at different temperatures:

(a) 650 C; (b) 750 C;(c) 850 C;(d) 950 C

Fz2 W-Cu HEMEHZHEAE
Table 2  Fitted values of W-Cu composite constants

a/MPa! n O/(kJ-mol ™)

Composite InA4

Vacuum
hot-pressed
25%W-Cu

Vacuum
hot-pressed
50%W-Cu

0.0171  6.185 230.620 23.666

0.0133  6.274 239.442 25.136
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Fig. 3 DMM processing maps of 50%W-Cu composite at
various true strains (Numbers in Fig. 3 are values of power
dissipation efficiency, %): (a) ¢ = 0.4; (b) £ =0.6
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Fig. 4 Microstructures of 50%W-Cu composite at various
deformation temperatures and strain rates: (a) =950 C, &=
0.01s™';(b) =850 C, £=0.015""
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