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Study on Tribological Performance of Surface Plasma Boronized AISI316 Stainless Steel
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ABSTRACT : Objective To improve the tribological performance of AISI316 stainless steel. Methods A boron modified layer was
successfully prepared on the surface of AISI316 stainless steel using double glow plasma alloying technology with FeB compound
solid as the precursor. The microstructure, composition, phase structure and micro-hardness of the boronized layer were character-
ized, and the friction and wear behavior of the modified layer was investigated under dry sliding friction conditions. Results The
study showed that, a dense, uniform and continuous modified layer, mainly composed of Mo, B and FeB phase, was formed on the
surface of AISI316 stainless steel after boronizing treatment. The modified layer had higher hardness (964HV0.1) , which was 3
times higher than that of the substrate, and the wear resistance was significantly improved compared with the substrate. Conclusion
Preparation of boron modified layer on the surface of AISI316 stainless steel could significantly improve the hardness and the tribo-
logical performance of the substrate material.
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Fig. 1 Metallurgical microstructure of the cross-section of Al-

SI316 stainless steel after boronizing



Faat H2 W

THITAE ; AISI316 AN 101 55 5 132 Bl S B SR s 4 P BE O AT 72 - 45 -

B S ) ST, 35— B A B T2 S A VRS [
FEIFKNT 316 AEWF Cr,Ni & C FE54 Rl
i3 T WA, 055 T AR SR B UL R X
SCHERIGBFFTSE R & R, WS T A4
BRI, 2 SN G &85 A HB
JEAET R ARSI s 2 ek
K2 hy 316 ANEENB AL BLS , BOPE )2 0 1y 53
fihdk, M2 nf 0L, R R, et 2o R A
SR, SR, B S TR, TR e
YRG5 9% AEREZRTH 0.6 wm AL Bt B 2 5 S 0
3R AR T8 | B A B AR R R TE 1% 7247,
IR R Z) R 2 wm, Mo 1 Cr &4 0 R M
AR K B 38% ,35% , vl g2 T W AE 8] Y
PHUA R, Mo F1 Cr &40 E AN, 45 ) 4h
P Mo, Cr JEFHERKRE FIER T AETTER
BRI, BT R S SAA L ERY A,
80F
70k
S 60
< sof

= 40f
<
2 30# B
% 20 Mo

)
10
0

Fe

Cr Ni

)

0 1 2 3 4 5 6 7
Distance from surface / pm
K2 Bkt S B = s oA 22
Fig.2 Composition distribution curve of elements in the boride

layer after boronizing
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Fig. 4 Variation of friction coefficient of the 316 substrate and

the borided samples with time
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