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Study on A-TIG Welding of 321 Stainless Steel
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(1. College of Mechanical Engineering, University of South China, Hengyang 421001, China; 2. China Nuclear Industry 23
Construction Co., Ltd., Beijing 101300, China)

Abstract: Taking 321 stainless steel as the research object, and the study of A-TIG welding was carried out. Firstly, the
effect of single component active flux on the weld penetration was studied, and then the multi-component active flux was
tested according to the results. Then the optimum active flux welding formula was obtained, and the mechanical properties of
the welded joint were studied. The test result shows that the A-TIG welded joint of 321 stainless steel with the best active
agent has good mechanical properties.
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Sio, , 45 6mm
TiO, , , 321 A-TIG ,
12 :Si0,.Cr,0;,
MgO . Al,0;.TiO,,Ca0 Mn0,.Y,0;.La,03.B,0; NaF, *
MgF,, 321 A-TIG , 1.1
. , 321 ,
b l ©
1 321 ( %)
Tab.1 Chemical composition (wt% ) and mechanical properties of 321 stainless steel
C Si Mn P S Cr Ni N Ti IMPa IMPa (%)
0.015 0.51 1.07 0.028 0.001 17.14 9.05 0.015 0.154 626 256 46
Si0,.Cr,0;,MgO . Al,05.TiO,,.Ca0 . Mn0,.Y,03,La,03, s ,
B,O;.NaF .MgF, , )o WSM-315D
1.2 1.2.2
1.2.1 45 6mm 321
° ) , A-TIG
, 6mm 321 A-TIG
b b 2 o]
15~20mm., . 2
Bl Tab.2 Welding parameters
, IA N /(m-h?) 1) /(L-min?)
, 1 (L, W 120 10~14 2-5 70~80 15
L
2
7 2.1
_ K 321 , N
, 38 62
1 (mm) ’ 3 °
Fig.1 Coating area of active agent (mm) 321
338 62 ( %)
Tab.3 The composition of the active agent 38 and 62 (wt% )
Sio, Cr0, MgO Al,O; TiO, Cao MnO, Y0, La,0;4 B0, NaF MgF,
38 10~30 5~15 5~10 10~20 5~15 5~10 10~15 5~10 5~10 10~20 5~10 5~10
62 10~25 8~20 5~8 10~20 5~15 3~8 15~20 3~8 3~8 8~16 5~8 5~8
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Tab.4 Comparison of test results of welding
of 321 stainless steel plate

2.2
A-TIG 5
221 RT
(RT), 5, 6mm 321
R 38 62
RT ,

5
Tab.5 Nondestructive testing results of stainless steel plate

38

o RCCM 2007
2.2.2
6 321
o 6 1
, 321 A-TIG , 38
62
,Mn _.Cr.Ni , 62
Cr.Ni
6 321 A-TIG ( ,%)

Tab.6 Chemical composition of A-TIG welds
of 321 stainless steel (wt% )

C Si | Mn P S Cr Ni N Ti
38 0.012) 0.48 | 1.58 |0.024|0.001|18.22 10.87 |0.034|0.029
62 0.011) 0.45 | 1.63 |0.023|0.002|18.36 11.35|0.0400.012

, . O.Si
, ,F.Cr.Si
2.2.3
“ F” , “R ” o 7
38 62 321 A-TIG
. GB/T2653-2008 ,
, 4
b 1800 b b b
A-TIG
2.2.4
8 38 62 321
A-TIG s
. 2.2.2
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7 38 62 321 2.2.6
A-TIG
Tab.7 Bending test results of A-TIG welded joint 3 38 62 321
of 321 stainless steel by active agent 38 and 62 A-TIG o ,
d ;
I'C /mm /mm 1(°) S
38-F1 26 18 35.8 180
38-F2 26 18 35.8 180
38RL1| 26 18 35.8 180 ’ '
38-R2 26 18 35.8 180 ° 3 (a) A (b> ’
62-F1 26 20 343 180 38
62-F2 26 20 34.3 180 s
62-R1 26 20 34.3 180 , S
62-R2 | 26 20 343 180 , . 3(c).(d)
8 38 62 321 ’ 62 ’
A-TIG 38 ,
Tab.8 Tensile test results of A-TIG welded joint Mn Mn
of stainless steel 321 by active agent 38 and 62 ’
R./MPa :
38-L1 590 ’ ’
38-L2 570 — NN o
62-L1 560 )"‘
62-L.2 575
, 38 62
Mn . Cr Ni °
, o 321
,Mn _.Cr Ni
, Ni
2.2.5
2 3 38 62 321
’ A-TIG
s A-TIG Fig.3 Microstructure of A-TIG welding seam of the 321

stainless steel welded by active agent 38 and 62

2.2.7
2 38 62 321 .
A-TIG
Fig.2 The macroscopic morphology of A-TIG weld seam 9 321 ATIG 38
of 321 stainless steel by active agent 38 and 62 62 ( 80 )
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1.5{(0) 1( ) Fe 1.31(c) 2( y  Fe
1.24 1.01
0.91 0.81
0.6 0.51
Fe Fe
0.3 0.31
Si Mo e Si Mo SV
0 ey 0
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
ElkeV ElkeV
5 SEM EDS Fig.5 SEM image of weld seam and EDS image of ferrite and pearlite zones
6 , o , ;
s Al o SIO,, , o ,
MnS o ) ’ o
Mn ,Si , (2) o
(b) 3 Fe o
(3) ;
Fe
Alsi Mo Crivin
1 2 3 45 6 7 8 '
ElkeV [1 ) , .o co,
6 SEM EDS [J]. ,2012,48(11).1299-1305.
Fig.6  SEM and EDS images of inclusions in the weld zone 2] M].
2006.
3
[3] . , . Q345D [].
(D) ,2014,44(1):87-90. N
( % )
9 38 62 321 N .
A-TIG A-TIG
Tab.9 Intergranular corrosion result of A-TIG welding °
seam of stainless steel 321 by active agent 38 and 62 s ,
1) /mm e
38-C2 180 5 26 - .
62-C2 180 5 26 - [1] . A-TIG [D]. : ,2003.
2] A-TIG
o , [D]. ,2004.
) o [3] . . . TIG
— TIG .
3 ,2004(4)16-18.
4 , , , ATIG
6mm 321 el
[ ,2000,26(3):16-21.
’ ’ [8] [D].
RT \ N ,2005. [
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