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Welding Procedure and Joint Property of Corrosion Resistant Alloy C-22

SUN Xiusheng, LIU Hongyan, LI Weihua, DU Yongqin

Nanjing Baose Co., Ltd., Nanjing 211178, China

Abstract: Hastelloy C-22 is a Ni-Cr-Mo alloy. Defects such as crystal cracks and pores are easy to occur during the welding
process. The welding process test was carried out on a HastelloyC-22 sample board with a thickness of 10 millimeters using
GTAW and SMAW. Analyze and study the quality, performance, and microstructure of welded joints through non-destructive
testing, tensile, bending, hardness, metallographic, and corrosion performance testing. The results showed that the welding was
carried out using ERNiCrMo-10 welding wire and ENiCrMo-10 welding rod that matched the base material. The tungsten ar-
gon arc welding joint with a shielding gas of 99.5%Ar+5%H, had a tensile strength higher than the minimum requirements of
the base material. The welded joint had excellent plasticity, toughness, and corrosion resistance, meeting the welding and usage
requirements of Hastelloy C-22, the main material of the catalyst reactor device in the residue hydrogenation project.
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Table 1 Chemical composition of C-22 (wt. %)

C Mn Si S P Cr Mo Ni Fe V. W Co

<
0.20 0.03 0.003 21.6 13.7 589 2.4 0.16 2.7 0.03
0.002

0.002

R2 C-22H /15 HAE

Table 2 Mechanical property of C-22

piEYES R /MPa R,,,/MPa A% HRB
N 716 357 50 88.9
Z i

714 359 50 89.8
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Fig. 1 Diagram of bead sequence of test plate(Unit:mm)
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Table 3 Chemical composition of welding consumables (wz. % )

o) C Mn Si S p Cr

Mo Ni Fe Y W Co Cu HAy

ERNiCrMo-10 0.004 0.25 0.04

0.000 4 0.003 22.4
ENiCrMo-10 0.007 0.2 0.1 0.002 0.006 22.1

14.2 56.6 2.7 0.01 3.36 0.03 0.02 <0.5
13.9 57.4 29 0.02 3.3 0.01 0.02 <0.5

F4 BEIZSH

Table 4 Welding process parameters

g Jip W4 s TP /A CED/GENES T PRSI
Jrik S A% /mm etk (Y Y /(cm+min™") /(L*min™")
R GTAW ERNiCrMo-10 2.4 DCEN 120~170 13~20 — 12~18
K 1.2 GTAW ERNiCrMo-10 2.4 DCEN 120~170 13~20 6~15 12~18
W34 SMAW ENiCrMo-10 4.0 DCEP 130~155 21~31 15~24 —
FWIMS5.6 SMAW ENiCrMo-10 4.0 DCEP 130~155 21~31 15~24 —
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Fig.2 welding plate
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Fig. 4 Specimens image after bending test
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Table 5 Traverse tensile test results of welding plate

Lo TEE EE BB RORERGT PRoREE R
%S 5 .

/mm /mm /mm’ /KN /MPa [vA-+

L-1 1998 1022 20420 146.20 716 i5Y)

L2 1999 991 198.10 143.82 726 ot

Fo EEIKMMNEARILIELER

Table 6 Longitudinal tensile test results of welding plate

% L4%/mm Jii 588 2 /MPa PLdisiE/MPa
L-3 4.99 586 781
L-4 4.99 581 785

®7 BREARTHINRER

Table 7 Bending test results of welding plate

oy DU EE U S AR o
TR fmm o mm BC) SR B

W-1~4  fijZ5 10 80 180 4 B ICHF G

() f /IME 223K (690 MPa) |, Jifii /£ NB/T47014—2011
KEEE TV W 3 L P 8 1 B 48 T8 s o
SO RHERSLIE S, MM AR I 4 8 1) TR RS
FRIEATR . I8 GB/T 228.1—2021 43 J@ A1 %} 4
TS 56 138 RIS TR AR I AR S mm
(B AT R AT DN ) R ARSI, L-3 L4 1A
(T3 BE 43 51k 781 MPa 1 785 MPa, A [t T4
P2 5L RS IE B & R s R &, SR
HEUERA A5 790 MPa (45 A Y

PO SR E N E TR CEE YN TR S NS
K PG B T R B v i R R L IR
FER TR R IR AR IE BT PR, W R 1Y) £ 4
T U I 3, 5 BRI Sk ¥ PR i — 20
BRI . % NB/T47014—2011 1544 T 23 FE Bk,
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Fig. 5 Hardness test results of welded joint
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Fig. 6 Metallographic diagrams of different zones
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Fig.7 Specimens images after corrosion test
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