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Study on Arc Welding Technology of 316L/X65 Clad Pipe

HUANG Bensheng, CHEN Peng, ZHANG Rongfu, GONG Chenglong,
YUAN Ping, DAI Li, HU Mengdi

(School of Materials Science and Engineering, Southwest Petroleum University, Chengdu 610500)

Abstract 3161./X65 clad pipe was welded by GTAW and SMAW. In order to analyze the welding technology
of clad pipe, hardness, tensile strength and impact toughness test of 3161./X65 weld joints were carried out. Micro-
structure and chemical composition of weld joints were investigated by microscope, SEM, EDS, The corrosion resis-
tance of weld joints was also researched by electrochemical experiment., The results show that the welding seam of clad
pipe consists of carbon steel layer, diffusion layer, transition layer and stainless steel layer. The carbon steel layer is
characterized by Acicular Ferrite, and diffusion layer is mainly consisted by Martensite, Ferrite is distributed on Aus-
tensite boundary like worm or skeleton in transition layer and stainless steel layer. Under the experiment parameters,
the stainless steel layer welding seam is influenced little by carbon steel layer, and it has the same chemical composi-

tion with base material, but the corrosion resistance of weld seam decrease slightly, Weld joints show fine mechanical
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Table 1 Chemical composition of welding material
(mass fraction, %)

12 A C Cr Ni Mn Mo Si S 28
ER316L 0.02 18.37 12.50 1.85 2.36 0.38 0.03 #ft
ER309 0.06 23.83 13.13 1.63 0.75 0.42 0.03 HAfh
E8018-C3 0.12 0.15 0.95 1.25 0.35 0.60 0.03 HAb
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Table 2 Welding parameters

BEEXR BEF® B BEHEE/mm BEEE/V BEdk/A BEFEE/(cmemin ™) &3
TE GTAW ER316L 1. 2 12~15 120~140 6~~7 DC-
o E GTAW ER309 ®2.0 12~15 110~130 6~7 DC-
M SMAW E8018-C3 ®3.2 24~27 120~150 8~10 DC-
£FH SMAW E8018-C3 ®3.2 24~27 120~150 7~9 DC-
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HHERAFENEERE 5K RIFHRTUEmERE.
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Table 3 Analysis of chemical component
g Ni K CrK MnK SiK FeK SK
pX- 3 10,91  19.43 1.78 0. 58 65.11 0.1
‘M 12. 33 18. 59 1. 87 0. 67 65.79 0.12
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Fig. 2 The EDS images of stainless steel layer
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Fig. 11 Polarization curve in stainless steel layer
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