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Experimental Research on Microstructure and Properties of a
9%Ni-¥e Alloy Laser Cladding Coating

Liu Xiyan Jiang Wei Wang Shuqi Cui Xianghong
( School of Materials Science and Engineering Jiangsu University Zhenjiang 212013 Jiangsu China)

Abstract: In order to improve the hardness and heat resistance stability of H13 steel surface a 9% Ni¥e
alloy coating was prepared on the surface of H13 steel by laser cladding technology.Microstructure phase
composition and micro-hardness of the alloy coating and thermal stability was investigated by X-ray dif-
fraction ( XRD) metallographic microscope scanning electron microscope ( SEM) energy spectrometer
( EDS) micro-hardness tester and other experimental instruments.The results show that the cladding layer
is well bonded to the substrate without presence of defects such as cracks and pores.From the cladding
layer to the matrix the solidified structures arechanging from equiaxed dendritic columnar to cellular.The
coating phase is mainly composed of a-¥e and some intermetallic compound reinforcing phases and its
content is beyond XRD detection. The micro-hardness of the coating after cladding has reached 1.5 to 2
times of the matrix structure and the increase in hardness has significantly strengthened the matrix.The
coating has good thermal stability and is the most stable at 400 °C.The Fe-based alloy coating can signifi—
cantly improve the hardness and thermal stability of H13 steel and extend its service life.
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) 1
N N H13 ( 1)
H13 - HI3
35 H13 70 mmXx48 mmXx16 mm 1 020 °C .30
min N 600 C .2 h ( HRC)
o 42~45, H13
° 9% Ni-Fe
68 )
H13
o E180( 107 mg)
24 h
o N 2 h,
H13 ° °
1 Hi13
Table 1 Chemical compositions of H13 steel %
C Si Mn Cr Mo v Ni P s
0.463 0.874 0.320 5.308 0.144 1.379 0.851 0.015 0.002
2 9%Ni-Fe
Table 2 Compositions of coating powders and 9 %Ni-Fe %
Ni Mo Cr Al Ti B Si Fe
9%Ni-¥e 25 8 2.5 1 6 4 3 Bal
8.21 3.01 4.29 0.12 1.47 >0.11 0.856 Bal
TruDisk6002 ( 1) KB30S-FA
o 0.5 mm; GSL-1300X
0.5 mm 3, X
. \ 2 200 W 4 mm/s 5.06 g/min
( =3:1), 3 L/min 4 mm 50% -
FEI NovaNano450 Octane
_ 2
Plus ;
D/Max2500pc X 2.1
10°~90° 5°/min,; N N
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Fig.1 Laser cladding instrument
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Table 3 Heat treatment conditions and experimental parameters of thermal stability for 9%Ni-Fe coating

/C /h /C /h
Fe-Ni 400.500.600 2.4.6.8.10 400.500.600 2.4.6.8.10
2 FeNi o
( ( 2e) EDS
2a) ( 2b); ( 20¢) Fe-Mo . Fe-Ti,Fe-Cr . Ti-Al .

2 EDS
Fig.2  Microstructure and EDS energy spectrum of laser cladding layer
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Fig.3 X-ay diffraction pattern of cladding layer ss| »——.’—\/.
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Fig.5 Heat treatment process curve of coating
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Fig.4 Micro-hardness of cladding layer
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