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Abstract: To enhance the service life of pumps operating under combined erosion-corrosion conditions, the fabrication of
impellers using tungsten carbide (WC), known for its exceptional wear and corrosion resistance, is crucial. This study em-
ploys Powder Extrusion Printing (PEP), an additive manufacturing technology, to fabricate WC-10Ni components. The work
systematically investigates the influence of process parameters on the forming accuracy of green bodies and the effect of sin-
tering parameters on the microstructure of the material. The results indicate that higher green body forming accuracy effec-
tively minimizes internal defects. After distributed debinding and low-pressure sintering at 1 520 °C, the resulting WC-10Ni
alloy exhibits a fine and uniform microstructure, high density, and mechanical properties significantly superior to those of
samples prepared by conventional powder metallurgy methods. Based on the optimized process, a high-density WC-10Ni im-
peller measuring @233 mmx93 mm was successfully fabricated. This study provides valuable guidance for the manufactur-
ing of high-performance tungsten carbide components with complex geometries.
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Table 1 Chemical composition of WC-10Ni(wt. %)

% Ni BRCt WK CE 0 Fe
Bal. 10.16 522 0.06 0.099 0.0085
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Fig.2 Powder morphology of WC-10Ni
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Table 2 PEP process parameters and dimensional error of WC-10Ni

green body
i 258 FTENZ JTENEE AR R 2E

/fmm  JE/mm  /(mm-s™) A% A% Az/%
1 0.6 0.15 60 0.38 4.27 3.06
2 0.8 0.15 60 0.38 5.12 7.58
3 0.9 0.15 60 2.0 54 8.65
4 0.8 0.20 70 1.8 5.85 6.95
5 0.8 0.25 70 23 6.30 9.12
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Table 3 Different adhesive thermal decomposition temperatures

- PUMRRLE  RKRKREXE RPURE  RARER
X fa)/°C /°C i EE/°C JE/°C
M7 2200 210.3~252.7 250 230
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58 F 13K

2026 4F
®4 FEBEIZTWC-1NiHEZEERBHAR
Table 4 Density and microstructure of WC-10Ni alloy under different sintering processes
PeA R Bedhili g/ C P/ (grem™) 100xfL B o ARG /um BAASI T ntH YA
. 1500 14.58 A02B04C00 1.6 1 ES0 —
o 1530 14.63 A02B02C00 1.6 12 E50 —
1530 14.64 A02B00C00 1.6 1-2 ES0 —
JH,5 MPa

1520 14.63 A02B00C00 1.6 1-2 E00 —
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Table 5 Physical properties of WC-10Ni with PEP
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Fig. 6 Impeller embryo and physical object by PEP
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