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Influence of Filler Metal and Current on Microstructure and
Properties of 0Cr18Ni9/Q235 Dissimilar Welded Joints

Chen Jinliang Pan Deng
( Vanadium and Titanium College Panzhihua University Panzhihua 617000 Sichuan China)

Abstract: The Tungsten Inert Gas( TIG) welding process was used to weld 0Cr18Ni9 austenitic stainless
steel and Q235 carbon steel with ER309 and Ni317 wires of 2.0 mm in diameter.The microstructure ten—
sile properties and micro-hardness of the welded joint were studied.The results show that when the applied
welding current ranges from 90 A to 120 A the tensile strength increases with the increase of welding cur—
rent and dimples appear on the tensile fracture surface which is typical of tough fracture. The tensile
properties of the joints with ER309 welding wire are better than those with Ni317 welding wire.For both of
welding wires maximum hardness of the joints achieves at the 110 A of applied current.
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Table 1 The chemical compositions of Q235 and 0Cr18Ni9stainless steels ( mass fraction) %

C Si Mn P S Ni Cr
0Cr18Ni9 <0.08 <1.00 <2.00 <0.045 <0.030 8.00~11.00 18.00~20.00
Q235 0.17~0.24 0.17~0.37 0.35~0.65 <0.040 <0.05 <0.25

15s N
2 ER309 Ni317 . . .
Table 2 Chemical compositions of ER309
and Ni317 wires %o °
C Si Mn Cr Ni 2
ER309 <0.12 <0.6 1.0~2.5 22~25 12~14
Ni317 <0.07 <05 05~17 13.5~16.7 68~78 2.1
1 Ni317 +ER309
120 A 0 1
5% ’
Leica DM4000M :
60 mm
0 INSTRONS582 o 2 Ni317
0.02 mm/s IN- Q235 3
DUSTRIECHNIK ( SEM) o ER309 Q235
HVS-50 0 2
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Fig.1 The appearance of welded joint under 120 A welding current with different wires
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Fig.2 The microstructure of the carbon steel side of welding joint with Ni317 wire
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Fig.3  The microstructure of the carbon steel side of welding joint with ER309 wire
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Fig.4 The appearance of welded joint after tensile fracture under 120 A current with different wires
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Fig.5 Engineering stress-strain curves of welded joints
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Fig.6  Tensile strength of welded joints 2.3
vs welding current 7 o
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Fig.7 Tensile fracture surface of welded joints under different combination of wire and current
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7 3 (HV)
. Ni317 Table 3 Hardness values of welded joints
. (HY)
ER309 /A WM
; Ni317 90 123.3 106.3 164.2 165.5 177
120 A Ni317 100 132.6 123.7 156.2 193.7 183.1
Ni317 110 135.9 126.6 170.2 196.8 172.6
o Ni317 120 154.6 122.2 161.2 163.6 165.9
2.4 ER309 90 155.0 160.1 152.4 156.9 168.5
. ER309 100 149.1 122.3 159.5 161.3 170.1
Q235 (HV) 135 0Cri8Ni9 ER309 110 1689  136.6 1653 1863 1914
(HV) 180 . ER309 120  159.6  127.8 1612  162.6  168.8
3 o 3
3
1) 0Cr18Ni9
; Q235 ER309
Ni317 o
X 2) 90~120 A
ER309
o 110 A N 0
3) ER309 Ni317 110
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