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Tab.1 Chemical composition of 316L stainless steel (mass fraction) %
C Cr Mn Ni Mo Co Si S P Fe
0.030 16.470 1.420 10.100 1.970 0.244 0.530 0.005 0.030 Balance

B 1 316L RFEMMRHAR (a) HLIk (b) AU
Fig.1 Microstructure of 316L stainless steel B2 BERNRKNZY
Fig.2 Physical map of welded steel plates
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B3 316L AENLIAEHNEBRER
Fig.3 Microstructures of 316L stainless steel before and after being treated by cold rolling
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Fig.4 Microstructures of single—side welded joint
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Fig.5 Microstructures of double-side welded joint
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Fig.6 Microhardness distribution curves Fig.7 Engineering stress—strain curves
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Tab.2 Mechanical properties index of specimens

R Jit JI 58 E /M Pa PR B /MPa LSS IR iRIDA
JE IR R 369.5 620.7 60.2
A HLIRRE 980.6 1058.9 16.9
LRSS 364.5 608.1 15.3

XISk 335.4 547.5 12.9
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Fig.8 Tensile fracture morphologies of specimens
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Study on Microstructure and Properties of Welded Joints
of Stainless Steel Treated by Cold Rolling and Annealing

Wei Kang',Li Kang®,Li Jiansheng',Gao Bo',Mao Qingzhong', Wang Shuaizhuo'

(1.Nano and Heterogeneous Materials Center, School of Materials Science and Engineering, Nanjing University of Science and Technology,

Nanjing 210094, China;2.Department of Design and Development, CRRC Nanjing Puzhen Co.,Ltd, Nanjing 210031, China)

Abstract:316L stainless steels with heterogeneous lamella structures were prepared by cold rolling and subse-
quent annealing treatment. Then cold rolled steel plates were single and double welded by using GTAW welding
process. Finally, microstructure and mechanical properties of rolled specimens and the welded joints were inves-
tigated. The research results show that ultra—fined grains lamella structures are formed in the 316L stainless
steels treated by cold rolling. The rolled samples exhibit a high tensile strength of 1058.9 MPa, an increase of
70.6% than that of original base metal samples. But the ductility reduces significantly, with a lower fracture e-
longation of 16.9%. Weld microstructure of welded joints are typical equiaxial dendritic austenite, and a small
amount of 8—ferrite. Coarse austenite grains are formed in the heat affected zone. Tensile strength of single-side
welded joints is 608.1 MPa, and the elongation reaches to 15.3%, while mechanical properties of double—side
welded joints appear a slight reduction. Equiaxed dimples morphologies are observed on all the fracture surfaces.

Key words: cold rolling treatment; 316L stainless steel; welded joints; microstructure; mechanical properties



