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Research on TIG - SMAW united welding process of
Q345E and 20 dissimilar steel pipes

Li Yajun, Liu Jing, Ma Junwen, Xie Siwei,

Liu Xumian, Xiao Li

(CNPC Jichai Power Company Limited Chengdu Compressor Branch, Chengdu 610100, China)

Abstract ; Welding test and welded joint mechanical properties of Q345E and 20 steel dissimilar steel pipes were carried out

by TIG — SMAW united welding process. Results show that welded joints of Q345E and 20 steel dissimilar steel pipes have

good process performance. X-ray flaw detection is not lower than grade II, tensile strength is 542 MPa and 536 MPa

respectively , impact energy at —20 “C is not less than 33 J,

and there are no cracks in weld and heat-affected zone on

curved surface of lateral bending specimen, which meets requirements of NB/T 47014—2011.
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Table 1 Chemical composition of Q345E and 20 steel w/ %
B o C Mn Si 5 Cr N1 Mo Vv Cu
Q345E 0.14 1.40 0. 37 0. 007 0. 009 0.08 0.02 0. 002 0. 003 0.02
20 0.18 0.57 0.21 0. 005 0. 008 0.03 0. 01 0.016 0.001 0. 02

v S IUH T SR RAR AL or 22 W BT B0 H (I H 445 2021D08 - B)



o1

FF, %5 Q345E 55 20 H457 A B wl B B L Z 05T » 67 -

ey KPR R PO R RE | 128 FH LA A /)N B B 5 422 44
Bl BRI e AR AE 09 B A & &, /N RS B
[T

2 EHBREIZKKE
2.1 RIEHA

S B K 150 mm 11 Q345E 1 20 %,
A 9219 x8 mm, Q345E 1 20 4445 1Y o XJ
TR RS FE B 8% 4N 22 Wl 355 BR 3 10 K2 9 &0 i ) 22 /0>
20 mm JEL A BRI BRES TS 8% 0. 20 ] B
9 3.2 mm, 300 1 mm, XFHESE TR 60°V I, X%
B v A3 TR AR A& 1 s o

o

60°
2 .‘__,*I ,.—’f/ m/ ’_r’f - / y- 7
0 LA
. e # )’ #
| J L / il Pl s s //
| 20K - . (345E

B 1 WEMEFEOMK BEf:mm
Fig. 1 Shape of steel pipe joint groove
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Table 2 Mechanical properties of experimental

materials and welding materials

—_— Jitt IR | 7k VR [ = i i o/
s i/ MPa 58/ MPa K%/ % J
Q345E =345 490 ~670 =24 =40( -40 C)
204 =245 410~550 =21 =18( -20 C)
ER50 -G =390 490 ~670 =18 =54( -30 C)
4315 =400 =490 =20 =54( -30 C)
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Table 3 Results of tensile test of welded joint
A 2 TR B B/ mm AR BE/mm 2% 28k fuf / kN PLALIE JE/ MPa RS VA
LS -1 20.00 6. 86 74.32 542 20 FEEKF
LS-2 19. 68 6.90 72.26 536 20 N EEFF
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Fig. 2 Macro morphology of tensile samples
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Table 4 Results of impact energy test of welding joint
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Fig. 3 Macro morphology of fractured impact samples
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