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Table 1 Chemical compositions of base plate and welding wires %
e © Mn Si Ni Mo Cr Fe
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ER316L 0.014 2.07 0.55 12.9 2.28 19.2 AN
ER130S-G 0.074 1.78 0.63 2.18 0.57 0.44 At
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Table 2 Parameters used for additive manufacturing
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Fig.1 Diagram of construction of additive manufacturing system and the generation of
a sub-path
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Microstructure and XRD results of the specimen in different regions
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Interface of Dissimilar Steels Fabricated by Plasma Arc Additive Manufacturing

XU Jungiang*?, ZHOU Qi"? PENG Yong"?, WANG Kehong"*, KONG Jian*?
(1. School of Materials Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Key Laboratory of Controlled Arc Intelligent Additive Technology, Nanjing University of Science and Technology,
Nanjing 210094, China)

[ABSTRACT] The stainless steel/high strength steel dissimilar metals component was fabricated by plasma arc additive
manufacturing with no defects such as pore, non-fusion and slag inclusion and so on. The stereo microscope, metallographic
microscope and scanning electron microscope were carried out to study the microstructure of the interface between
stainless steel and high strength steel. The results show that the transition zone with a width of 1.1mm will be found when
high strength steel is deposited on stainless steel, but no obvious transition zone will be observed when stainless steel is
deposited on high strength steel. There are three kinds of interfaces between stainless steel and high strength steel. Type |
interface is composed of stainless steel, high strength steel and fusion boundary. The fusion boundary of type Il interface
is not obvious and high strength steel and stainless steel is separated by martensite. Type Il interface is not obvious and
is separated by martensite between high strength steel and stainless steel. The transition zone, stainless steel and a region
composed of austenitic and ferrite are defined as type III interface. EDS results show that a sharp concentration change of
Cr and Ni exists in the type | interface region, but the concentrations change slowly in the type Il interface region and type
IIT interface within a distance of about 70um and 40um respectively. The microhardness of the interface area was tested,
and its results show that the abrupt hardness width and the component change width had the same trend. From large to
small, the order was type Il interface > type Il interface > type | interface.
Keywords: Plasma arc additive manufacturing; Dissimilar material; High strength steel/stainless steel; Interface; Microstructure
(Tigh #)
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