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Hybrid PAW-TIG welding technology of 316L stainless steel

CAO Runping", WANG Keyong2,Ql Yongtian?
(1.Department of Material Engineering, Baotou Vocational & Technical College, Baotou 014030,China;
2.School of Mechanical & Electrical Engineering,Hefei Technology College,Hefei 230012,China)

Abstract In this paper, combined process of plasma arc welding(PAW) and tungsten inert gas welding(TIG) was used to 316L
stainless steel of 6 mm thickness. Appearance characteristics, microstructure and mechanical properties of the joints were
studied by PAWA4-TIG hybrid welding under the optimal process parameters. The results of combined welding test (PAW +TIG)
with 316L stainless steel show that 6 mm stainless steel can be welded and formed by using one-side welding with back formation
technology under the condition of no groove. Welding appearance of the joint was perfect, and heat affected zone (HAZ) was
also smaller. The shape of cross section of the weld was like a funnel, and its microstructure was mainly composed of austenite

and a small amount of ferrite in the center of weld. The inner part of the weld was free from defects, which passed 100%RT test.
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The welded joint had excellent technological and mechanical properties.
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Fig.! Schematic diagram of PAW+TIG hybrid welding gun
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Table 1 Chemical composition of 316L stainless steel

%) T4/ % 5% &%/ %
c 0.06 Ni 8.600
Cr 18.03 S 0.021
Mo 1.89 P 0.021
Si 0.40 Fe Bal.
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Table 2 Mechanical properties of 316L stainless sffel
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Fig.2 Structure of the groove before welding( mm)
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Fig.3 Run-in and Run-off plates during welding
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Table 3 Parameters of the nozzle and the electrode
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Table 4 Parameters of PAW+TIG hybrid welding process
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Table 5 Type and flow of gases used in PAW+TIG welding

S SR (FTETED i #/(L min~i)
EEFA 99.99%Ar 8~12
PAWIRIARHPS, 95%Ar+5%H? 15-25
TIGEH RIS 950 Ar+5%H? 15-25
Hi S RIS 99.99%Ar 10-15
BHRPS 99.99%Ar 10-15
1.3. 4}l

PAWHTIGE & 15 LAPAWE ST SefTiF
P2, TIGIR KM s m - IFRedis WE4

PAWSEA & B RHY N LEFIERE ST  AEPR
UE SR AN AL Y [EI I RO S R R 2N
A TIGH I RArayE m=AE YT FC RS ERYIE
FeslE AAEIIEE B TR E R o KRR MR
EURIERE BT AREIEAR WOPR 2 1Ak - kT B <P

EEP AR  316L N EEANPAW-TIGE SR HERTTIE 31

El4 PAW-TIGE &1F#FITTE
Fig.4 Welding process of PAW+TIG hybrid welding methods
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Fig.5 Appearance of welded joint by PAW+TIG hybrid welding
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Fig.6 Cross-section shape of the welded joint by PAW+TIG
hybrid welding
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Fig.7 Microstructure at the center of the welded joint by PAW+
TIG hybrid welding for 316L stainless steel
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Table 6 Tensile {fist results of welded joints
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Table 7 Bend test results of welded joints
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