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Influence of Nano-SiC Particle on Microstructure and Properties

of Laser Clad NiFeBSi Alloy Coating
Abstract
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Call .
laser cladding on the 457 steel, respectively

NiFeBSi alloy coating and NiFeBSi—+ mass fractiont 10% nano-SiC composite coating were prepared by

means of X-ray diffraction (XRD) and scanning electron microscopy (SEM). micro-hardness and tribological

Microstructural characterization of these coatings were analyzed by
properties were measured using Vickers micro-hardness tester and wear testing machine. The results show that the
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microstructure of the NiFeBSi alloy coating is featured with FeNi; + « -Fe eutectoid structure distributed between the
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eutectoid structure, four kinds of carbides are also formed between y (Fe,Ni) dendrites due to decomposition of SiC
of multi-carbide and refinement of FeNi; + « -Fe eutectoid structure

laser technique;
I

y (Fe,Ni) dendrites. When mass fraction 10% nano-SiC was added into the NiFeBSi alloy coating, besides FeNi; + « -Fe
particles. The hardness and wear resistance of the NiFeBSi alloy coating are obviously improved due to enhancement

laser cladding; NiFeBSi alloy coating; nano-SiC particle
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Table 1 Chemical composition and physical properties of

the composite powder used for laser cladding

Ni Fe B Si SiC

Composition /mass
fraction /%

Particle size /um 74 74 2.3 74
Mass purity /%  99.80 99.80 99.7 99.0
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Fig. 1 X-ray diffraction pattern of laser clad NiFeBSi
alloy coating

&l 2 FoR Aot 3 NiFeBSi & 4: ik /2 1 SEM
e, RIS T A EE SRR Z R T
RUF I 16 4 45 G, B AL e 24 55 B Fa 19 77 18
L& 2Ca) ], BT HLUBBAFER) 22 5] A IRIZ TR
By N B B X (CL) | B 45 A X (BZ) L #A 5% i [X
(HAZ) FI B AR (substrate), HiEE X FE 2 H
y(Fe , NDRIE 4L BL . HAE SRS T i — 20 Mg
KL AE v (Fe, ND R AW & 18] 34 20 A5 A )2 AR 5
FeNi; +o-Fe 2AFH4[ 1 2(b) ], 5T Ni-Fe — T4
S AH R FE RO B S R RS A A
W a5 R AR 4 A I RCIR v (Fe, ND [E 75 {4
LE, YV E0 B I 2 T A A TR EE B L B Ay (Fe,
N [#] 75 A 2H 208 e Az b 3 7% L I il o Fe - FeNi,

P AT L . (H T IOG A B 20 B PR, Bl
AT AN 7 o HEAT A RAEE W TR T i

(Fe, Ni) W #a 4 Fll o~ Fe 4+ FeNi, 27 20 4120 Ji§ i 5 AR
M, Hrp o Fet-FeNiy A4 415041 T y(Fe, ND AL
A ] FFAC B T4 R ) S A i 2R G, B2 A X2
O T I8 AN ISR AR 1T T GG OB 3 44 R
DI, FR T DX S AR R 1 5 0 s AR s 1) T
JE A E AR 0 V% 20 58, B0 fulf BT 45 5 DX 5 B A i Y



1358 i =

L 57 %

(-t AR TR A o B P i 19 2R 4 pl T IR A
JEE A AR AR R 2 00 o 32 ) 8 o S50 f - T o 80 451 5 T i

15KV X35 500 um

mAE KA y(Fe, ND R LIE 2(0) J. 105 A4 &
DX &1 1 AR M) X PR G A2 A g T AL A A 72
JiE PRV E G Y BT AN S [AR AL ULE 2(d) .

& X

2 WOGIEHE NiFeBSI &4 )2 SEMES . (DIFHEZZWHLIEH ; WIFE)Z (0456 X5 (DG m X
Fig. 2 SEM morphology of laser clad NiFeBSi alloy coating. (a) macro-morphology of the coating; (b) cladding layer;

(¢) bonding zone; (d) heated affected zone
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Fig. 3 X-ray diffraction pattern of laser clad NiFeBSi+

mass fraction 10% SiC composite coating
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Fig. 4 SEM morphology of laser clad NiFeBSi+mass
fraction 10% SiC composite coating
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Fig. 6 Friction coefficients versus time. (a) NiFeBSi alloy coating; (b) NiFeBSi+ mass
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Fig. 7 Worn morphologies. (a) NiFeBSi alloy coating; (b) NiFeBSi+ mass

fraction 10% SiC composite coating; (¢) 457 carbon steel
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