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Microstructure and Properties of Metal Mold Surface by
Rare Earth Catalytic Eutectic Boronizing

ZHANG Yan, BAO Chonggao, HOU Shuzeng

(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The rare earth catalytic eutectic boronizing is used in treating the surface of 45 steel
mould to improve the wear resistance of the mould surface. The influence of rare earth addition
on microstructure, thickness, hardness gradient and wear resistance of the eutectic boride layer is
studied. The action of activity and catalysis of the rare earth and the wear mechanism of the
eutectic boride layer are analyzed. The results show that the microstructure of eutectic boride
layer consists of boride and y-Fe. When the addition of rare earth is 9%, the best effect of
eutectic boronizing is achieved, in the sense that the thickness of eutectic boride layer is 1 times
thinker than the boride layer obtained by the traditional solid boronizing, the hardness of the
boride layer increases remarkably and the hardness gradient decreases. The rare earth has the
action of activity and catalysis, promotes formation of hard phase, and effectively fines the
microstructure of eutectic boronizing layer. The rare earth catalytic eutectic boronizing improves
the wear resistance of boride layer by 18% and increases wear distance 12 times, compared with
the traditional solid boronizing. The micro-cutting is the main wear mechanisms. Increasing the
thickness of eutectic boride layer, improving the hardness, and decreasing the hardness gradient
are the main factors to increase material wear resistance.
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