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BEFRHESZG06Cr1I3NIAMoBI S AN FEINENER, TENEEERBREN
150~325 B S EEkFZ3L6LAFEININAR , HUFpmIEEL, Nilc-BNMKRBEE =
SIABTEM IR D BIRAT], FIER200~3508, FrRANMERS ENUSE. ¥
HIAEIRTE HRFL-A2000DELEEF SR es, IS E: BEIHEEL 100 W,
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#922.5%, BIIXRD. SEM. EDSFE5EHHTNi/lc-BNXI316LIAEEHRAIEND .
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Table 1 Chemical composition of 316L powder W /%

C Si Cr Mn Ni Mo (e} Fe
<0.03 <1.00 16.00~18.00 <0.20 12.00~16.00 1.80~2.50 <0.15 P S
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Table 2 Erosion test parameters

IR i L

il (0) il (mesT)

AR/ (mol <L) Wik i) h

LR R 316LE A2 40~80 MR T S 45

6 5.54 %54 + 0.1NaCl + 1H,S0, 6

2 HBRERS5SR

21 BEELRIMIER
BElINBREEXRBLIRIRBER . HNi/lc-BNiR

MEETI0wt. %0, BBEXE LS. HuEht

& (Ella. b) ; HNi/c-BNRINE 910wt %F115wt.%

(c) 10wt.%

B, MBEEREEXALILPCEFE (BElc. d) . BEE
Ni/c-BNiRINERIEIN, JAtHRINTRIES, KN~
EN,, EEFERSINIREFARENRITHIL, EMiZk

=7l

(d) 15wt.%

El FENilc-BNiFIIEESKRERERELRIRHMAER

Fig. 1 Non-destructive test results of coating with different Ni/c-BN content
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Fig. 2 The XRD patterns of 316L composite coating layer with
different Ni/c-BN contents
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Fig. 3 Microstructure of the top of the 316L composite coating with different Ni/c-BN contents
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Fig. 4 SEM morphology of the top of the 316L composite coating with different Ni/c-BN contents
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Table 3 EDS result of the top of the 316L composite coating with different Ni/c-BN content at characteristic points

Wg /%
T C Si Mo Cr Fe Ni BK NK
1 0.05 0.64 1.63 15.62 70.56 11.50
2 1.62 0.47 6.98 19.18 61.55 10.20
3 0.07 0.86 1.79 14.77 62.29 12.55 6.41 1.26
4 1.15 0.88 4.18 15.66 48.46 9.44 18.96 1.27
5 0.06 0.74 1.18 11.72 60.45 11.45 13.25 1.15
6 1.47 0.40 6.19 17.71 38.42 6.18 28.41 1.23
7 1.77 0.67 0.86 8.95 3352 5.85 39.48 8.91
8 0.10 0.68 1.17 11.39 62.94 11.95 10.55 1.22
9 1.24 0.45 4,69 19.54 42.98 6.69 23.28 1.12
10 1.79 0.15 0.20 5.90 27.77 4.69 46.72 12.78
2.4 BEEMMEMEST X, BEEMEHRERT . EZHTFNilc-BNAYRINIE

241 EBREMROHT

ES5 HEARSAENI/c-BNIFINERISI6LESIAE
[E7£3.5% NaCliA R AETE/RIR AL . FAEISETAA,
HEASBRERERERPIEI TEENELITH,
VA RS IR I T EIR; BEENI/c-BNIZRINERY
12/, FEEMNMEREZAASERENBEE., X
Ni/c-BNiZRIIE 5wt %R, IAZ BN XEEE R

[
[ ——316L

o

geres =
o N B oo

=0.2p
=041
-0.6F
-0.81
-1.0F

-8

E/'V(vs.SCE)

—l6 -IS . -.3

lgli/ (A+em?)]
E5 A REINi/c-BNiRINE3LILE SRR R R ERTE3.5% NaCliA R
FREIR AL R

Fig. 5 Polarisation curves of 316L composite coating and substrate
with different Ni/c-BN contents in 3.5% NaCl solution
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Fig. 6 Erosion rates of substrates and 316L composite coating with
different Ni/c-BN contents
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Fig. 7 Punchdown morphology of 316L composite coating with different Ni/c-BN contents
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Effect of Ni/c-BN on the Microstructure and Properties of Laser Cladding
316L Stainless Steel Coating

LIU Ya-di*, DU Xue-shan’, SHI Kao', WANG Zhi-hao', SUN Yu-fu'
(1. International College, Zhengzhou University, Zhengzhou 450001, Henan, China; 2. School of Materials Science and Engineering,
Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract:

The Ni/c-BN reinforced 316L stainless steel composite cladding layer was prepared on the surface of martensitic
stainless steel (ZG06Cr13Ni4Mo) using laser cladding. The effects of different Ni/c-BN contents on the
microstructure and corrosion resistance of the coating were analyzed by XRD, SEM, EDS, electrochemical test, and
erosion test. The results show that with increased Ni/c-BN content, the number of equiaxed crystals in the top tissue
decreased and the number of Cellular dendritic crystals increased. As the amount of Ni/c-BN addition increased,
the corrosion resistance of the composite coating tended to increase and then decrease. The coating had the best
corrosion resistance when the Ni/c-BN content was 5 wt.%. The excess Ni/c-BN results in the presence of pores on
the surface of the coating and leads to a few large residual c-BN inside the coating, which reduces the corrosion and
erosion resistance of the coating.
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laser cladding; c-BN; 316L stainless steel coating; electrochemical test; erosion test
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