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Research on Debinding Process of Niobium Alloys
Compact by Powder Injection Molding
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Abstract: A new type wax-based multi-component polymer binder suitable for niobium alloys, which was composed of
68 % ( mass fraction, similarly hereinafter) paraffin wax (PW), 5% low density polyethylene (LDPE), 22 % polym-
ethyl methacrylate (PMMA) and 5 % stearic acid (SA), was designed and the debinding process of compacts by powder
injection molding was investigated. The results showed that the effects of solvent debinding temperature, time and sample
thickness on the debinding rate were dominant. The removal rate of binder, about 52. 8% , was obtained after solvent
debinding at 40°C for 6h using trichloroethylene as solvent, and it made the subsequent thermal debinding time cut down
to only 7.5 h. Based on DSC thermal analysis of the designed binder, an appropriate thermal debinding process could be
rapidly set up and the residual carbon and oxygen contents of the debinding compacts could be effectively controlled under
the condition of vacuum thermal debinding, which were 0. 18% and 0.25% respectively.
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Fig. 1 SEM image of niobium alloys powder
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Table 1 Effect of thermal debinding atmosphere on the content
of residual carbon and oxygen
Debinding atmosphere Argon  Nitrogen  Vacuum
we/ % 0.23 0.21 0.18
wo/ % 0.32 0.42 0.25
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