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Solvent debinding processing of 93W-Ni-Fe powder extrusion
molding compacts

LIU Wen-sheng, LONG Lu-ping, MA Yun-zhu, CAI Qing-shan

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

Abstract: Based on the kinetics of solvent debinding, the effects of different solvents, adding method and debinding
temperature on the solvent debinding process of 93W-Ni-Fe powder extrusion parts were investigated, and the
morphologies of the fractured rod before and after debinding were analyzed by SEM. The results show that, when the
n-heptane is used as a debinding solvent, a higher debinding rate is obtained, as well as the debound parts without blisters,
cracking and other defects. Besides, when the green parts are immersed in n-heptane at 45 C for 8 h, the debinding using
subsection optimization process with periodic replacement of debinding solvent, and the debinding process is fully
controlled by diffusion, the corresponding kinetic parameter is 1.6751 X 10~ cm%s.
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Table 1 Performance parameters of raw powder

Powder Particle shape Grain size/pum  Powder purity/%

4 Irregular 2.0 99.9
Ni Spherical 5-8 99.5
Fe Irregular 5-8 99.5
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Table 2 Solvent debinding settings
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Sample Temperature/'C Adding method VU vsY
1 35 Periodic replace 42:1
0—4 h: periodic replace;
2 35 4Iiel 001(11: ;ofp - 421
3 35 Not replace 42:1
4 40 Periodic replace 42:1
5 45 Periodic replace 42:1
6 50 Periodic replace 42:1
7 50 Periodic replace 34:1
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Fig. 3 SEM images of debound part: (a) Without replacement;

(b) Periodic replacement of debinding solvent
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Fig. 4 Crackingrod in solvent debinding
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Fig. 8 Models of solvent debinding: (a) Initial stage of

debinding; (b) Terminal stage of debinding
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