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Research on the Pressing Process of Electrode for Titanium Alloy VAR Melting
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Abstract; Numerical simulation method was used to study the pressing process of electrode for titanium alloy vacuum arc
remelting (VAR) , so as to optimize the process parameters of electrode and improve the die design. By means of Shima-
Oyane yield criterion and experiment research, the relative density distribution and flow law of powder particles were
studied systematically. At the same time, the existing pressing punch was optimized by changing the circular section of
punch to a straight line and reducing the inclined angle of the hypotenuse. After optimization, the overall fluidity of powder
particles increases, resulting in the increase of relative density of electrode blocks and the elimination of surface cracks.
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Fig. 1 Photographs of electrode blocks with different relative

densities (a) and compressed specimen (b)
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Table 1  Relative densities of electrodes under different pressures
No.  F,/MN P No.  F,/MN P
1 4.508 0.987 4% 2.744 0. 870
27 3.822 0.939 5* 2. 156 0.773
3* 3.332 0.914 6* 1.568 0.700
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Fig.2  Stress-strain curves (a), elastic modulus (b) and
compression performance (c¢) of electrode blocks with

different relative densities
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(with location of typical nodes)
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Fig. 5 Relative density distribution at different time nodes during electrode block pressing:
(a) t=5s; (b) t=10s; (¢) t=15s; (d) t=19s
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Fig. 6 Curves of relative density vs. time of typical nodes
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Fig. 8 Displacement field distribution in X direction (a) and
relative density distribution (b) of electrode block

pressed by optimized punch
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Fig. 9 TC4 titanium alloy electrode block pressed by

optimized punch
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