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The Effect of Cerium Oxide on Solid Nitriding
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Abstract

To understand the effect of cerium oxide on solid nitriding,
JAC1 hot work tool steel was embedded in the nitriding
powder with addition of cerium oxide and then heated. After
conducting solid nitriding, the effect of cerium oxide on steel
nitriding were studied by observing the microstructures,
measuring the hardness of the surface layer, analyzing the
chemical compositions and also by conducting X-ray
diffraction experiment. The results show that when steels were
nitrided with solid powder, adding appropriate amount of
cerium oxide into the nitriding powder would improve nitriding
efficiency. The hardness of nitriding layers, the effective
hardening depths, and the thickness of compound layers
increased with increasing cerium oxide addition. Under the
same nitriding temperature(540 °C) and time (12hr), the
hardness of the nitriding layer could be increased by 24%, and
the effective hardening depth could be increased by 60%. But
when the addition of cerium oxide was above 25%, the
compound layer would become detached, and the hardness of
nitriding layer as well as the effective hardening depth would
not increase significantly any more.

Keywords : Hot work tool steel, Solid nitriding, Effective
case depth, Cerium oxide
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Steel Temperature (°C) Powder weight (g) Time (hrs) Cerium oxide (%)
JAC1 540 26 6~12 -
JAC1 540 26 612 5~10~15~20~25~30~35-~40
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Element Wt9% At
) 6.31 31.16
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Ca 0.43 0.84
La 41.06 23.36
Ce 47.97 27.05
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