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Study on corrosion property of laser surface alloyed
Cr-CrB, layers on stainless steel

ZHANG Mankui', SUN Guifang' , ZHANG Wei*, LIU Weixiang®, WANG Kun'
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China; 2. Jiangsu Lianguan Science &
Technology Development Co. Ltd. , Zhangjiagang 215624 , China)

Abstract: In order to improve the wear and corrosion resistance of SUS 304 stainless steel, an alloyed layer of Cr-
CrB, was fabricated on SUS 304 stainless steel using laser surface alloying. The datum about microstructure, phases and the
corrosion property of the alloyed layer were obtained. Dense and homogeneous structure and fine grains were observed in the
alloyed layer. A metallurgical bonding interface was formed between the alloyed layer and the substrate. The alloyed layer
consists of austenite, martensite, Fe-Cr, chromium carbide and chromium boride. The alloyed layer shows higher corrosion
resistance and lower corrosion rate than the substrate. The polarization curve of the alloyed layer has a long activaton-
passivation segment. Intergranular corrosion and pitting in the grains and the grain boundaries are observed for substrate,
and intergranular corrosion occurs mainly in the boundary. The alloyed layer shows intergranular corrosion in combination
with pitting in the grains and grain boundaries. The size of the pitting in the substrate is larger than that in the alloyed
layer. The results have a great help on the improvement of the wear and corrosion resistance of SUS 304 stainless steel.
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Table 1  Chemical composition ( mass fraction) of SUS 304 stainless steel

w(C) w(Cr) w(Ni) w(Mn)

w(Si) w(P) w(S) w(Fe)

<0.0007 0.17~0.19 0.08 ~0.11 <0.02

<0.00753

balance

<0.00035 <0.0003
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Fig. 1

micrographs of the cross-section microstructure of the alloyed

layer

FEVRZ A BB B T KRR AL 18
TR BB O T 0 g B A — 0, ok T f ok
PRI ) A s ol 8 IR DR P SR S R 1Y
X AR B O [ ) 2 AR AR S i 2 SR
T, SRk AR R I PEA AR R I B B A —
(77 ), 2% SCER 14 Tl R B0 T AR B S . 7
b2 S s R 1 YRS e O - (A e
G Z AN IRIE , WA | R B R EE 45, P LAz X
WEAZ e, R X AR B m 5
X HEATT ) — 3, %A AR R AT KR B0 2 R
Kedt 25l BE b BT LUE &bz 55
WL T REFINIG &4

B & 2 PR G 4020 XRD B3 aT DA
(et =L A NN TN NN 7 S A i R A NN
YIRS Y. WA KB CrB, X UL 7E OGS
et e CrB, 28Rk, Fe-Cr AHAY H 3L 5 AT A
RIRTIE SR —50 " Cr,B BAE AR R R 76 ok
A, Co-CrB, 2 17 1 s A A AR Yoy 4 110 A ]
ML FEX AR, T AR BT

2014 4E3 A
3500 -
1— austenite
3000 —n 2— martensite
I 3—Fe-Cr
2 by
Z 2500 k:i, r 4-Cr,C,
4 5-Cr,B
220000 () 4
| ‘ o ‘“: —
1500 N S T e
1000
40 60 80 100 120

Fig.2 XRD pattern of the alloyed layer
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Fig.3 Polarization curves of substrate and the alloyed layer in HCI solu-
tion (mass fraction of 0.036)
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Fig.4 SEM image of the corrosion surface
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Fig.5 EDS pattern of the spot in Fig. 4
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