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Microstructure and mechanical properties of TIG welded joint of N06200 nickel base alloy

WU Jingwei, LI Yimin, WANG Zhigang, WANG Youyin, FU Zhongji, CHEN Shuhong,
HU Guangqi, CHEN Hongwei, WANG Ziwei
(Lanzhou LS Heavy Equipment Co.,Ltd., Lanzhou 730314, China)

Abstract : According to the principle of welding material matching, TIG welding experiment of N06200 nickel base alloy with 6 mm
thickness were carried out with ERNiCrMo — 17 wire. Through a series of tests of the welded joints such as the metallographic
analysis, hardness , tensile and bending tests,the mechanical properties and microstructure of TIG welded joints of N06200 nickel
base alloy were studied. It can be seen through metallographic analysis that the microstructure of the weld metal is mainly
austenite. The tensile and bend test show that the average tensile strength of welded joint is 850.5 MPa,which is larger than the
base metal (780 MPa) ,and the tensile strength of the joint is increased by 9.31% over the base metal. The fracture form of
welded joint is the mixed fracture of ductile fracture and slight brittle fracture,and no obvious cleavage fracture is found. Under
the action of bending load, the overall bending property of the welded joint is good, and face bend test and root bend test are
qualified. The micro hardness test shows that the micro-hardness of HAZ is the highest and the base metal is the lowest. The
micro-hardness of weld zone is between HAZ and base metal.
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Tab.1 Chemical composition of base metal and arc welding wire %o
o Ni Cr Mo Cu Mn C Si S P
N06200 59 23 16 1.6 0.19 <0.01 <0.08 <0.01 <0.02
ERNiCrMo -17  57.92 23.30 16.47 1.57 0.09 0.008 0.01 0.001 0.001
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Tab.2 The TIG welding parameters of N06200 nickel-base alloy
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Fig.1 Welding groove types
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Fig.2 Macro morphology of welded joint
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Fig.3 Microstructure of welded joint
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Tab.3  Corrosion rate and chemical composition of five kinds of nickel base alloys

FEEGTEMIT (%) i it 26/
P Ni Cr Mo Cu (g+m™?-h™")
N06200( 2000 4 4:) 57.3 23.12 15.77 1.62 0.65
N06059 (59 &54:) 59.34 22.68 15.43 — 0.46
NO6022 (€22 44) 59 2 13 — 0.42
NO08825 (825 &4) 42.5 20.0 2.6 2.0 0.225
N10276( €276 4 45) 57.57 16.03 16. 06 — 0.59
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Fig.4 Macro morphology of tensile samples
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Fig.6  Fracture surface morphologies of the N06200 base metal and welded joints
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Fig.7 EDS analysis of welded joint fracture position
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Fig.9 Micro hardness distribution curves of welded joint
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