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Microstructure and mechanical properties of TIG welded joint of N06200 nickel base alloy
and S32168 stainless steel

WU Jingwei, WANG Zhigang, LIU Baojian,ZHANG Xue, YANG Yang,CHEN Liya, LI Yaya, LI Qing
(Lanzhou LS Heavy Equipment Co.,Ltd., Lanzhou 730314, China)

Abstract : The reliable welding between N06200 nickel base alloy and S32168 stainless steel was realized by TIG welding, and the
microstructure and mechanical properties of the welded joint were studied. The results show that the microstructures of TIG welded
joint of N06200 nickel base alloy and S32168 stainless steel are composed of the equiaxed crystal of base material ,the cell crystal
growing in a direction perpendicular to the heat affected zone and the dendritic crystal at the center of the weld. When the welding
current is 130 ~ 150 A, the welding voltage is 15 ~17 V and the welding speed is 80 ~ 100 mm/min, the strength of the welded
joints is the best. The tensile strength is 675 MPa,somewhat decrease compared with 780 MPa of N06200 nickel based material.
The fracture form of the specimen is a mixed fracture of mainly ductile fracture occurring at the base metal side of S32168
stainless steel and a little brittle fracture ,and no obvious cleavage fracture is found under the joints. The microhardness of the weld
zone is higher than that on the nickel base alloy side and on the stainless steel side. The Nb-rich phase of weld zone can effectively
improve the microhardness of the joint.

Key words:N06200 nickel base alloy;S32168 stainless steel ; microstructure ;mechanical properties
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Tab.1 Chemical composition of N06200 nickel base alloy,S32168 stainless steel and ERNiCrMo - 17 welding wires %
oKk Ni Cr Mo Cu Mn C Si S P Fe Ti
N06200 4w 23.00  16.00 1.60 0.19 <0.010 <0.08 <0.010 <0.020 — —
832168 10.89  18.12 — — 1.90  0.050 0.62 0.012 0.015 e 0.6
ERNiCrMo - 17 A& 23.30  16.47 1.57 0.09 0.008 0.01 0.001  0.001 — —
%2 N0G200 $REA &7 $32168 R F 18 BN 3 PR,
Tab.2 Mechanical properties of N06200 nickel base alloy
and S32168 stainless steel P L
e PUhisRfE MR iR
R,,/MPa R, /MPa A(% )
N06200 =752 =372 =63
S32168 =520 =205 =35 _
— —— : BT
PR BRI AT PT ARSI, 2R ) 75 FH PN i
S e Y 5 8 . DL f T = N06200
PR HEAT 0 AR I, R 22 i AR S B <
LR P T 38 B U A 5 S s AR S 1Y
SRR R R AR > 10 mm PASAE AT
JE | TS T R P R S E S IR AR, I AR 4 il K1 N06200 4E3E4 4 Fl S32168 AR TIC g &
ﬁifi,ﬂ@ﬁ_ﬁ A K % IEﬂ {5‘1 };\J'F VL 3k ﬁ,dﬁi ﬁé ,ﬂ@ % éj EI’(] Fg Fig. 1 Schematic diagram of TIG welding test of N06200
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nickel base alloy and S32168 stainless steel
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Tab.3 TIG Welding parameter of N06200 nickel base alloy and S32168 stainless steel

JRR RET HFEM R HAR/mm  SRERR/A RERIE/V SRR/ (mm - min ')
12 TIG ERNiCrMo - 17 @2.0 100 ~ 120 15 ~17 70 ~90
22 TIG ERNiCrMo - 17 @2.0 130 ~ 150 15 ~17 80 ~ 100
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Fig.2 Macro morphology of welded joint
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NO06200 nickel base alloy and S32168 stainless steel
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Fig.5 Schematic diagram of scanning of elements
in the welded joint
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Tab.4 The EDS analysis result of elements in typical
position in Fig.5(a) %

fir B Ni Cr Fe Ti Nb

1 57.88  23.9 16.32  0.85 1.05

2 36.47 18.9  35.48 0.63 8.52

3 45.88 23.11 30.68  0.33 0
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Fig. 6 Schematic diagram of tensile fracture position

of the welded joint
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Fig.8 Fracture surface morphologies and EDS analysis of the welded joint
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Fig.9 Schematic diagram of macro morphology

of the bent specimen
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Tab.5 ASTM G48 method A corrosion test data
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s g g [g+(m ~h)™']
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