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Effect of Rare Earth On Boronizing Layer and Catalysis Process for Q345 Steel
LIU Jian-jian , CHEN Zhu-ping , YANG Guang , XU Yue-dong . TAN Hai-bo , CHI Kuo
(Mechanical Engineering College, Jimei University, Xiamen 361021, China)

[Abstract] Effects of added cerium oxide rare earth in the boronizing agent on the structure and thickness of bo-

ronizing layer for Q345 steel were studied, and the rare earth catalysis process by using the orthogonal testing method

was determined. The analysis shows that adding appropriate amount of cerium oxide rare earth can significantly improve

the boronizing layer structure and increase the thickness of more than 10%. Orthogonal testing results show that the best

rare earth catalysis process can be gotten when the temperature is 920 °C and the time is 7h and the oxide rare is 2%.
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Fig. 1 Microstructures of boronizing layer
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Fig. 2 The effect of different rare earth addition

on boronizing layer thickness
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Tab.2 Orthogonal test table
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AGRE)  BORHED  COHLHFEME)  /pm

1 1 1 1 36. 61
2 1 2 2 53.17
3 1 3 3 55.02
4 2 1 2 54.27
5 2 2 3 72.34
6 2 3 1 77.84
7 3 1 3 76.94
8 3 2 1 89. 50
9 3 3 2 107. 58

K\/pm  144.80  167.82 203.95

K,/pm  204.45  215.01 215. 02

Ki/pm 274,02 240.44 204. 30

K, /pm  48.27 55. 94 67.98

K,/pm  68.15 71.67 71.67

Ki/pm  91.34 80.15 68.10

R/pm  43.07 24.21 3.69
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Fig. 3 Hardness gradient curve of boronizing layer
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