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Abstract

The present work illustrates the use of water-soluble cupric salts as ingredients of binder for injec-

tion molding of W-10 wt%Cu. Parts produced are dense, homogeneous and have good surface finish, compared to
those produced using conventional binder system. This new binder system provides also process-simplification
benefit. CuCl, and Cu(NO;), with the purity of 98% was selected for this study. Rapid sintering process involving

thermal decomposing was successful in densification for lh. Final density that is about 93% of theoretical value

could be obtained, and are distinguishable from conventionally processed W-Cu composites.
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Table 1. W powder characteristics

Mean particle size 3.89 mm

Purity 99. 9% min

0O (0.30% max)
NVR* (0.02% max)
19.2g/cc

69 deg

*NVR : Non Volatil Residue, treated by Hydrogen Chloride at
780°C (JIS H-1402)

Major impurity

Theoriental density
Uncompactable angle of repose

Fig. 1. The morphologies of (a) W powder and (b) Cu powder.
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Table 2. Composition and characteristics of chemically Cu-
loaded binder

Component Weight per 90g W (g)  Remark
Methycellulose 1.50 1500 cp
CuCl, - 2H,0 5.32 (2.00 g as Cu) m. p. 630°C
Cu(NOQ,), - 3H,0 1246 (3.00 gas Cu) m. p. 114°C
Boric acid, glycerin  Small amount
water 11.1 Dist.
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Fig. 2. Schematic diagram of injection molding device.
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Table 3. The dependence of molding character on preheated
mold temperature and mold residence time

condition Mold temp. residence time remark .
(‘O) (sec.)
1 140 60 poor
2 120 72 poor
3 10 82 good
4 90 106 good
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Fig. 4. Effects of injection pressure on the sintered densities of
W-10Cu. Samples sintered at 1400°C for 1 h.
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Fig. 5. Effect of sintering temperature on sintered density for
the W-Cu prepared by B2.
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