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Fig. 1 Effects of sintering temperature on density and tensile

strength of W-7Cu materials: (a) Relative density; (b) Effect of

sintering temperature on tensile strength
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Fig. 2 Surface diagrams of W-7Cu fracture under different sintering temperatures: (a) 1210 ‘C; (b) 1240 C; (c) 1270 C;

(d) 1300 “C; () 1330 C; (f) 1360 C
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Fig.3 Effect of TiC addition on relative density(a) and tensile strength(b) of W-7Cu alloy
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Fig. 4 Metallographic photos of
W-7Cu-nTiC: (a) W-7Cu; (b) W-7Cu-
0.3TiC; (¢) W-7Cu-0.5TiC; (d) W-7Cu-
0.7TiC; (e) W-7Cu-1.0TiC
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Fig. 5 Fracture topographies of
W-7Cu-nTiC: (a) W-7Cu; (b) W-7Cu-
0.3TiC; (c) W-7Cu-0.5TiC; (d) W-7Cu-
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Fig. 6 Fracture morphology of through-crystal region(a) and EDX figure of the second phase particle(b)
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SANDHAGE K H. Near net-shape/net-dimension

Effects of TiC on microstructure and properties of W-Cu composites

GAO Yin, LIU Tao, HAN Yong, FAN Jing-lian, WANG Yuan-yuan, LEI Ting

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ultra-fine/ nano-W-7Cu powders and TiC powders were used as reactors to synthesize W-7Cu composite
powder containing TiC (0.3%, 0.5%, 0.7%, 1.0% (mass fraction)) by mechanical milling. Then the productions were
pressed, pre-sintered, sintered to synthesize W-7Cu-TiC composites to find the effects of TiC on the microstructure and
properties of W-7Cu composites. The results show that the fracture mode of W-7Cu material changes from along the
crystal fracture to the mixed fracture mode. And the addition of TiC can refine the grain from 5—10 um to 2—5 pm after
sintered at 1300 ‘C. The relative density and tensile strength of W-7Cu materials are increased by the addition of TiC.
The tensile strength is promoted from 781 MPa to 843 MPa and the relative density is from 98.22% to 98.63% when the
content of TiC is 0.3% after sintered at 1300 “C. In summary, the addition of TiC can play a good role in grain refinement
and dispersion strengthening.

Key words: W-Cu composites; TiC; dispersion strengthening; fine grain strengthening
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