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Low Temperature Pack Boriding Enhanced by Alternating Current

Field for Low and Medium Carbon Steels
XIE Fei'?,ZHU Li-man',CHENG Jian' ,PAN Jian-wei’
(1. School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China; 2. Key
Laboratory of Materials Surface Technology of Jiangsu Province, Changzhou University, Changzhou
213164 ,China;3. Huaide College, Changzhou University,Changzhou 213016, China)

Abstract: Alternating current field (ACF) enhanced powder-pack boriding was carried out on low carbon
steel 20 and medium carbon steel 45. The thickness, microstructures,phase structures and micro-hardness
of the obtained boriding case were investigated. The experimental results indicate that,compared with the
conventional low temperature boriding, much thicker boriding cases were reached on the steels by the ACF
enhanced boriding with a current of 4A for 4h at 600 C. The thickness of the boriding cases increased with
increasing the fraction of ferro-boron in the boriding agent. The boriding case comprised single phase Fe,B
when the ferro-boron content was less than or equal to 10% ;and the boriding case comprised two-phase of
FeB and Fe, B when the ferro-boron content was equal to or greater than 15%. Preliminary discussions were
made on mechanisms of ACF on the low temperature powder-pack boriding.
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Table 1 Experimental process parameters
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Fig. 1 The dependence of content of ferro-boron in boriding agent on

thickness of borided case
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Fig. 2 Microstructures of the borided case of steel 20
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Fig. 3 Microstructures of the borided case of steel 45
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Fig. 4 XRD result on surface of specimens borided with different

processes
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Fig. 5 Micro-hardness gradient in the boriding case
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Table 2 The standard gibbs free energy of pack boriding main reac-

tion at 600°C

i AN AG / (] + mol™")
1 KBF, — BF; A +KF ST 483 C
2BF; + 4FeB + 30,= BF; 4 + Fe;B +
—1 615. 146
2FeF,+ 2B,0;
3 3BF.,= [B] + 2BF; —499. 625
4 BF,+ 2/3Fe =1/3Fe,B + 2/3BF; —190. 894
5 BF,+ FeB + 11/3Fe = 2/3FeF; * + 2Fe;B  —39.396
6 [B] +2Fe = Fe, B —73.059
7 Fe + [B]= FeB —72.211
8 Fegii+ FeB = FeyB —0. 847
9 [B] + Fe;B = 2FeB —71. 364
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