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Abstract: Two technical routes for the additive manufacturing of cemented carbide cutting tools

were reviewed: the powder bed fusion route based on thermal forming., and the forming-debinding-

JIANG Feng'?*” HUANG Guoqin'*

sintering based on cold printing of green bodies, followed by debinding and sintering. The powder bed
fusion technique might produce cemented carbide cutting tools with near-theoretical density, but is-
sues such as porosity, cracking, decarburization and cobalt evaporation remained. By adjusting param-
eters such as laser energy density, scanning speed, and powder characteristics, the quality of the prin-
ted components might be significantly improved. The forming-debinding-sintering technique might
produce cutting tools with excellent surface quality and superior mechanics properties, but challenges
such as binder residue and component shrinkage persisted. By optimizing key parameters such as bind-
er type, debinding process, and sintering temperature, the density and mechanics properties of the
components might be enhanced. Additionally, heat treatment processes such as vacuum sintering, hot
pressing, and hot isostatic pressing might further eliminate internal defects in the materials, thereby
improving the overall performance of the cutting tools.

Key words: cutting tool; cemented carbide; additive manufacturing; powder bed fusion technolo-
gy; forming-debinding-sintering technology
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Tab.1 Magnetic and mechanical properties after sintering
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WFE | CoRt/% | Bomii/ (kA m ) | RIATEEE/% | B B2 %/ MPa | SEICHEE/HV30 | I RIHE/ (Pa - m' )
B i
97.5 . 99.3 +0. 95 +¢ 343 £25 .27 £0.2
STURE R, 97.5 11.0 99.3 0.1 1695 £30 1343 £25 7.27 +0.5
Bk o ik
B . .1 £0. +40.5 350 + .09 0.
51V RE R, 97.5 11.0 99.1+0.1 1624 +£40.52 1350 £20 7.09 £0.6
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Tab.4 Heat treatment processes of two technical routes in additive manufacturing of cemented carbide tools
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