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Effect of Nb,O; on the crackng. susceptibility of
laser-clad Fe-based coatng
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(Key Laboratbory of Material Physics of M inistry of Education, Depariment of Physics, Zhengzhou University, Zhengzhou 450052,
China)

Abstract: The experiments of laser-clad Fe-based alloy powder doped with and without Nb,Os on medium carbon steel 45
by powder feeding are carried out A crack-free,fine and homogeneous Fe-based coating is obtained at a poper anount of Nb,O; -
doped under suitable optimizing p rocessing parameters The effect on microstructure of different amounts of Nb,O; © Fe-based
coating is studied with scanning electronmvicroscopy, optical microscopy and X-ray diffraction The cracking on the surface of the
coatings is observed and the hardness_in the. cross-section of the clad layers ismeasured It is reveled that bots and lots of fine
dendritic crystal grown along differeht’directions in the cladding layers of G312 + 0. 6% Nb,Os; (mass fraction) are unifomly
digersed in the matrix, whichydsra-meixture containing vy (Fe,Ni) wlid-olution and chromium carbide or boride It is considered
that the mp rovement of pfoperties of the coating is due o the following o reasons On the one hand, Nb atoms can enhance
intercrystalline cohesion when‘they are located in the crystal boundary On the other hand, particles of NbC, reduced from Nb,Os
by C at high temperature and deposited primarily from the alloy solution, become new crystalline nuclei and increase the nuclear
rate in lidification, which leads o the dendritic tum t fine The cracking susceptibility of the Fe-based coating doped a proper
content of Nb,O; can be reduced because of the decrease in anount of crigp parts in the layers and increase in tenacity of the
coatings
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Fig 1 Observation of cracks on the surface of coatings
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Fig 2 SBM images of clad layers
a—SBEM image of the upperof G312 clad layer b—SBEM image of the upper
of G312 +0. 6% Nb,Os clad layer



570 b

SIS

20054F 12H

PR AR W R T S AR I AEWOETh 348
RIS 7 203 HH B Sl F LI RO H % 2 ok
F1 2 2RV B, 250 “BOAASEL N AR KBNS o SR
b T R AT SeM WL S K B, 4f G312 A A B TR
WO L FESMAEBENRESEMAE L (L

St AR AR R *"\ YRR G

4 \ o -.\-'
A L
1;‘ 4 ‘,"{..
H

[Ty

i ¢
T

AN RN LR R ¥ o A
SODEN A Th b R 5 af'?it"

V] 22) 5 BB I B EEL 593 A2
BT NbOs HI 1 AL E AL, H A B 1
5 RIEL (LA 2b)

2 200144

3mm / s5A:

Fig 3 Optical microstructure in the clad layers
a—bottom of G312 coating b—bottom of G312 + Q0 6% Nb,O5 coating c—uppermiddle of G312 coating d—=uppermiddle of G312 +0. 6%Nb,05 coating
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Fig 4 Micro-hardness distributions in the across-section of layers with dif-
ferent contents of Nb,Og
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