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Abstract: Pulse tungsten inert gas arc welding (P-TIG) was applied to weld 0Cr18Ni9 steel tubes with
specification of $14 mm X2 mm, and the microstructure and tensile properties of joints under different base current
(20—30 A), peak current (40—60 A), pulse frequency (0.3,0.5 Hz) and pulse width ratio of 50% were studied.
The results show that the microstructures of the weld of joints under different process parameters were all austenite
-+ ferrite, but the shape and content of the & ferrite were significantly different; the austenite grains in the heat-
affected zone were significantly coarsened. Under the pulse base current of 20 A, the peak current of 40 A and the
pulse frequency of 0.3 Hz, the ferrite in the weld of the joint was vermicular with relatively high content. and the
austenite grain size in the heat affected zone was small; the tensile properties of the joint was the best with yield
strength of 401.38 MPa, tensile strength of 701.51 MPa and yield ratio of 0.57, and the fracture was composed of
equiaxed dimples with uniform shape and small size.
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Table 1 Chemical composition of 0Cr18Ni9 stainless steel and ER308L welding wire %
i JB i 43 B
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Fig.1 Microstructures of weld of joints under different pulse processes: (a) 17 process; (b) 2% process and (c¢) 37 process
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Fig.2 Microstructures of base metal (a) and heat-affected zone of joints under different pulse processes (b—d):

(b) 17 process; (c¢) 2% process and (d) 3* process
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Table 3 Tensile properties and fracture location of

joints under different pulse processes

BT Y JEARIREE/MPa HiBLHEE/MPa SRR Wi E
17 T% 401.38 701.51 0.57 IR X
27 TY 297.47 652.23 0.46 L X
37T Y 345.21 673.94 0.51 Bt




ML EH 5

MATERIALS FOR MECHANICAL ENGINEERING

T.F: AR ZZAHT 0Cr18NI9 40 7 B & Bk oF 454 SR IF 45 3k 09 20 R 55 5 fb M 4t

B 3 Al LA Hh . 3 4 T 20T 4 Sk B A Ik 11 2
H 0 2H i K S R 2 BB R IR ) L A W Ak
7B Y A TR 2 T A% AR R AR L T R
P, 3 4 T 20 42 3k 09 W 08 X8 O e 780 4 ) 1

(a) 'ITZ

(b)2'TZ

Wi, 17 T 2R3k i b 1 0 5 o A5 B s L e
WS H RSN, 27 T2 37 T ATk hifh
W 1 0 B3R ELIR L, W) 83 B I A7 A 0 9/
e, B 17 TN Sk p R R AR

]

() 3*ITE

3 AEFkHMIZETELNMEORS

Fig.3 Tensile fracture morphology of joints under different pulse processes: (a) 1 ¥ process; (b) 2% process and (c¢) 3% process
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