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Effect of Heat Treatment on Microstructure and Properties
of Laser-cladded Ni/316L Coating
WANG Haol, LI Xin2, QU Yulong2, DONG Hui}
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Production Engineering Research Institute, CNPC Chuanging Drilling Engineering Co., Ltd., Xi'an 71001 & China; 3. Xi'an
Key Laboratory of High Performance Oil and Gas Field Materials, School of Material Science and Engineering, Xi'an Shiyou
University, Xi'an 710065, China)

Abstract: In order to improve the wear resistance of Q235 steel, a Ni/316L coating was coated on Q235 surface by laser
cladding and the heat treatment at 680 °C for different time was carried out. Scanning electron microscope (SEM), energy
dispersive spectrometer (EDS), microhardness tester were used to study the microstructure, microhardness and elastic modulus
of the coating. The results show that the laser cladding layer has low porosity, and the mirostructure is mainly grown in the
form of needle like dendrite perpendicular to the substrate. The microstructure changes from acicular dendrites to fine
equiaxed grains after heat treatment. The maximum hardncss of the surfacing layer appears in the fusion zone after different
time of heat treatment. The heat treatment can improve the elastic modulus ofthe surfacing layer in a certain content.

Key words: laser cladding; Ni/316L coating; heat treatment; microhardness; elastic modulus

[O

316L
s FI#H:2021-08-11 3I6L
PRI EE(1977-), B H R A =g T AR, EEE 5 0 .316L

TR SRR ; H115:13891253270;
E-mail: wanghao70128@ 126.com

316L
HIESE  #2(1981-), 5 (LR FF T A BIEES L FZEWR A & E .
PRI 4 15:020-88382607: NI
E-mail:donghuihyy@ 163.com 316L

40


126.com
163.com

2022 5 51 o

316L , Q235
NI/316L .

A AFR R JT7A
10mm Q235
316L Ni 11
316L 50 90*“m,Ni
60 100pim 90°C 1.5h

1 IOmmxIO
mmxlOmm 2
, 680°C 1 3h,

2L HEESEL
Tab.l Laser deposition parameters
g R 2 itk
/(r min‘) /(L min®)
0.6 30 5 3

R

Drlkw /(mm*s")

1004 1200* 05
4%
(HC1:HNO3=3:1)
JSM-6390A (EDS)
HVS-1000
2.94N,
20s, 3

(GPa

E= -0.45// )

H_14.23F

a*?
:b/a 1711
6*/a* ;H
;F kgf a* ,mm

2 ER RO
2.1
200-300jim,

/
1(a)

— 100 pim
_————
B HIRE

=] AN [E] FRAA B N [A] Y HE R BT 3 8 14785)
Fig.l Sectional morphologies of surfacing layers
with different heat treatment time (corrosion state)
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Fig.2 Morphologies of surfacing layers with different
heat treatment time before corrosion
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Fig.3 Microhardness distribution of samples
with different heat treatment times
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Fig.4 Elastic modulus of surfacing layer
with different heat treatment times
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