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Study on Microstructure and Mechanical Properties of TIG Welded
Joint of Dissimilar Steel 304&(Q235
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Abstract: In order to give full play to their respective advantages, the combined application of dissimilar steel materials
came into being, in this study, the dissimilar steel welding experiments of Q235 carbon steel and 304 austenitic stainless
steel were carried out by TIG welding, and the welding process was optimized by controlling variables to obtain the quali-
fied welding joints. The microstructure evolution of the welded joint was observed by metallographic microscope and scan-
ning electron microscope and the analysis of phases in the weld seam were tested by X-ray diffractometer. The tensile prop-
erties and microhardness of the welded specimens were tested by universal tensile testing machine and microhardness tester
respectively. The results show that the weld zone is composed of lath martensite; Carbon migration occurs obviously at
Q235 interface, decarburization layer appears on one side of Q235 and carburization layer appears on one side of weld; The
microstructure of 304 side fusion zone is fine and discontinuous vermicular ferrite distributed in austenite matrix. When the
welded joint is fully penetrated, the tensile fracture occurs on the side of Q235 steel, which indicates that the strength of the
welded joint is higher than that of the base metal, and presenting ductile fracture; The distribution rule of microhardness in
each area of welded joint is as follows: weld zone > 304 heat affected zone > 304 base metal > Q235 heat affected zone >
Q235 base metal.
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Table 1 Chemical compositions of 304&Q235(wz. %) and mechanical properties

Kt Cr Ni C Mn Si S N P Fe R, ,/MPa R /MPa A%  BHEE/HV
304 19.90 7.96 0.06 1.00 0.33 — 0.08 0.005 Aot 207 520 40 250
Q235 — — 0.05 0.17 0.01 0.01 — 0.003 A 235 320 26 250
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Table 2 Welding process parameters
kS SEELR N Y vimm s ittt O/L - min™ T/ () BB 5 U B /mm
1 300 13 15 90 4
2 330 10 15 90 4
3 330 13 15 90 4
4 330 16 15 90 4
5 310 13 15 90 4
6 320 13 15 90 4
7 330 13 15 90 4
8 340 13 15 90 4
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Fig. 1 Macro-morphology of welded joint
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Fig. 2 Metallurgical structure of base metal and weld zone
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Fig.3 Energy spectrum analysis of weld zone
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Fig. 4 Metallurgical structure of the junction between weld zone and base metal
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Fig. 5 SEM morphology of welded joint interface
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Fig. 6 Line scan near fusion line on both sides
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Fig.7 Phase analysis of weld zone
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Fig. 8 Microhardness distribution of weld cross section
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Fig. 9 Tensile properties of welded joints
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Fig. 10 Fracture analysis of welding sample
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