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Study on Microstructure and Properties of FeyNbsTijsTa,, Amorphous Alloy
Coating Prepared by Laser Cladding
TANG Cuiyong!, XIE Wenhin!, ZOU Zechang?, LIU Juan', CHEN Xueyong

(1. College of Mechanical and Electrical Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, Ching;
2. School of Machinery and Intelligent Manufacturing, Fujian Chuanzheng Communications College, Fuzhou 350007, China)
Abstract; FegNbsTisTa, amorphous alloy powder was coated on the surface of 45 steel by laser cladding process with
different laser power. The phase composition, microstructure, microhardness and corrosion resistance of the coatings were
studied by X-ray diffraction (XRD), scanning electron microscopy (SEM), Vickers hardness tester and electrochemical
workstation. The results show that the coating has good metallurgical bonding with the substrate, without obvious defects such
as cracks and holes. With the increase of laser power, the dilution ratio of the coating increases, and the microstructure of the
coating changes from amorphous+equiaxed crystal to amorphous, reticular and granular crystal, finally to the complete cellular
crystal. When the laser power is 1000 W, the average hardness of the coating is 873 HV, which is about 3.8 times than that of

the base material. The corrosion resistance of the coating is also significantly better than that of the base material.
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Tab.1 Chemical composition of 45 steel (wt%0)

C S Mn P S Cr
0.45 0.07 0.47 <0.04 <0.045 <0.25
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Fig.1 XRD patterns of FexNbysTisTa, amorphous alloy powders
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Fig.2 Macroscopic morphologies of cladding layers
with different laser powers
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Fig.3 Cross section SEM micrographs of cladding layers
with different laser powers
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Fig.4 SEM microstructure of the coatings
with different laser powers
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Fig.5 Microhardness of coatings with different
laser powers and substrate

SETPRAYIEH, TRIZ MR 2B S KRN
b YEOEThAR N 1000W R HLA B e A A
Ji, 0 821HV , £y R HE M1 218 HV (1) 3.8 fiF, iX
S TR AN T H AL 215 2 B ARk
AFRTEE 41 /) 8 WPR FDBURDIR 1 S AL AT DR E Y, AR
A S BB R, HAR A 20 A AR ok 4
AN AR VTR, A0 R AR B AN B R
AL BUAF TR R, FrLligZRM s
PR R Bifi A OG DI BB 0, TR 2 8 S 2L B i
A e RO AT 717 PR A A 5 e R RO Bt 22 3K
AT 8 A ) R ALR

K] 6 MR FEOETR T R 2 AR A Y B 7
WALRRZ  PTIL, TRIZ AT 2R A8 fb i AR —
B AR LAl DR T, A 4 P b el T F
B AR B 27, TR ELAER ST, ULEA G 42
JE TR AT BEE RN A R AR E T A A
ol L 0 B e T S P R 28 BB, RIS &
JE R ey, H Rtk 2E . B 6 Hu
e Ak 1 42 % 7 1) L AR R b2 T ok S 8080 1 L 2%
2,01 UL VR 2 AT I i S A Hu A B T REK I
T, TR JE X SER T DI 245 2 A S ok S 4 1 L b

-2

/3

g

o

<-4

)

35 1- Sk

5 2-800W

T 6 3-1000W
4-1400W
5-1600W

B N S
-16-14-12-1.0-0.8-0.6-04-0.2 0.0 0.2 0.4

E ool V
6 ARG 3R B TR 2 IR e AR th 2
Fig.6 Potential polarization curves of coating with different
laser powers and substrate
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Tab.2 Electrochemical corrosion parameters of coatings
and substrates coated with different laser powers
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