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Abstract:In order to improve the bonding strength of the steel/aluminum composite interface, the steel matrix
with a large number of convex structures was utilized, which was prepared by sand casting after different pre-
treatments of plating aid, plating aid + hot dip on the surface of steel substrate. The effects of different surface
pretreatment on the microstructure and mechanical properties of steel/aluminum composite interface were investi-
gated. The results indicate that there are a lot of crevices at the interface between steel and aluminum without hot-
dip treatment. The interface bonding mode is characterized by mechanical bonding with the poor bonding effect,
and the interface shear strength is 9.6 MPa. After the hot-dip treatment of steel matrix, metallurgical bonding oc-
curs at the interface between steel and aluminum, forming intermetallic compound layer composed of Fe, Al;
phase, AljFe,Si phase and Al,;FeSi phase. The thickness of intermetallic compound layer at the convex and the
straight interface of steel matrix is 35.3 pm and 29.4 pm, respectively, and the interfacial shear strength reaches
48.7 MPa.
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Fig.1 Steel matrix with convex structure on the surface
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Tab.1 Chemical composition of steel matrix %
wg
C Si Mn Mo Cr P Cu Fe
0.38~ 0.17~ 0.5~ 0.15~ 0.9~ < < P
0.42 0.37 0.8 0.25 1.2 0.035 0.03 AR
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Tab.2 Chemical composition of Al-7Si alloy %
wp
Si Cu Mg Mn Ti B Zr Al
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Fig.2 Schematic diagram of shear specimens and shear mould
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Fig.3 Structure of steel/aluminum interface without hot-dip treatment
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Fig.4 Microstructure of steel/aluminum interface after hot-dip coating
K EDS £ 494 o3 A 524 5t i AL RO JE R T 52 7 2= AT I 3 B X R AR B AL 7 AR T iR
TCRY BAEL, 25 R WK 5. " LLE 3, Fe, AL Si 78 5t 5. AL BEAR — ] 1] 89 5 4R — Ml 3k . ALL ST 7ESR

95



R Fh B3 MA@

2022 4FEEE 42 B 1

B AR T Y 5 0 A AR TR R S B s Fe
TE S JZ FP ) 55 8 A A AW AR R 1 5 o AL %
A N BT & 02 A Uk L 1] MR e B B I AR LA
SR )2 EDS JUER g3 A i 00 WL e 6. BT LI L AL
Fe Si 75501 B = A B2 /9 978 IF ELAF (2 ok
JE. SEE BEEMAE R R PRt R £ Fe,
ALLSI 5 BB ARAR & /9 SR 2 Y LR EEON Fe Al
DI (11 R RS B S K 1 R [ RVVE 2 S 8

(a) ARz E (b) KRtk o4
HS5 M/BisFahied EDSEaiitosHh
Fig.5 Element distribution at the convex of steel/aluminum

compound interface by EDS line scanning
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Fig.6 Element distribution at the convex of steel/aluminum

compound interface by EDS map scanning
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Fig.7 The magnified SEM images of the convex

on the steel/aluminum interface

®3 W/AAEOES EDS SR
Tab.3 EDS analysis of different points at the convex

of steel/aluminum interface

I o : i

Al Fe Si
1 66.6 27.5 5.9 Fes Al;
2 71.6 18.0 10.4 AlgFe; Si
3 61.8 19.0 19.2 AlysFeSi
4 63.2 17.7 19.1 Aly 5 FeSi
5 62.2 18.1 19.7 Aly s FeSi
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of steel/aluminum by EDS line scanning
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Fig.9 Element distribution at compound straight interface

of steel/aluminum by EDS map scanning
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Tab.4 EDS analysis of points at steel/aluminum interface

s/ %

A Al Fe Si i

1 68.8 28.1 3.1 Fey Als
2 66.3 26.9 7.8 Fez Als
3 70.3 19.2 10.5 AlgFe;Si
4 62.2 19.4 18.4 Aly s FeSi
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Parameters Analysis of Laser Additive Remanufacturing 20G/Inconel625

Composite Plate
Wang Jincai', Huo Xiaoyang', Li Lei*, Fan Beibei', Mi Guofa'
(1.School of Materials Science and Engineering, Henan Polytechnic University;
2.Institute of Materials, Shanghai Dianji University)
Abstract: A layer of nickel-based superalloy Inconel625 was cladded on the surface of the water wall steel plate of
waste incineration boiler by laser additive remanufacturing to fabricate 20G/Inconel625 composite. The effects of
laser power on the dilution rate, macroscopic morphology, microstructure and hardness of Inconel625 alloy com-
posite layer were investigated. The results indicate that with the power of the bottom layer and the surface layer
of 5 000 W, the scanning speed of 5 000 mm/min, the powder feeding rate of 40.3 g/min, and the lap rate of
60% , the Fe dilution rate of the composite layer is less than 5%, and the surface is smooth with absence of pores.
The structure of bonding zone in the composite layer is characterized by cellular dendrite and secondary dendrites,
while that of interlayer remelting zone is columnar grain, which is surrounded by network secondary dendrites,
and that of primary melting zone in the surface layer presents equiaxed grain.
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