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Abstract: The effect of welding heat input on the toughness distribution and microstructure character
ization of weld heat affected zone (WH AZ) in the inside welding seam of X80 grade welded pipe was
investigated by means of thermal simulation technique, microscopic analysis method and mechanical
property testing. The results show that medium welding heat input (17#35kJ/cm) can produce good
toughness in the weld coarse grained heat-affected zone(l WCGHA Z) of welding seam of X80 pipeline
steel. The toughness of WCGHAZ is the best when welding heat input is 20k]J/ cm. But the toughness
of WCGHA Z would become worse when welding energy input is less than 17kJ/e¢m and more than
35kJ/ cm. Therefore, welding heat input at range of 1735k]/cm can be used as the recommended
welding parameter in the outer welding process of X80 welded pipe.

Key words: welding heat input; submerged arc welded pipe; welding seam; microstructure and property
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> Tablel Welding parameters of test welding seam

(Weld Coarse Grained Heat Af Front wire  Front wire Rear wire Rear wire v/
fected ZOHC, WCGH AZ) current/ A voltage/ V

current/ A voltage/ V. (m*® min~ 1)

X80 1500 32.5 550 39 1.6

B
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Table 2 Chemical composition of test welding seam ( mass fraction/ %)
C Mn Si P S Ni Cr Cu Mo Nb v Ti B Al
0. 061 1.79 0.31 0.0086  0.0034 0.14 0. 025 0. 093 0.32 0.045 0.00012 0.026 0. 0004 0. 033
3
T able 3 Mechanical properties of test welding seam 1 ,
Ruos/MPa  Ro/MPa Al% Rio o/ R (WCGHAZ) (WeldFine Grained HAZ,
555 625 25 0.89
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Table 4 Welding thermal simulation parameters of different welding heat input

Holding time at high temperature/ s

o o1 atine T Co g | . . o /s
E/(kJ* em™ ") Heating rate/ ('C* s™')  Peak temperature/ C tg/5/'s 900°C 1100C
10 5 5.18 2.39
17 10 5.57 2.45
20 15 6.45 2.76
25 130 1300 20 8.37 3.45
35 40 13.45 5.30
45 70 20.28 7.77
55 100 28.72 10. 84
2
, 10kJ/em , X80
2.1 REFER 298, X80
, 20%
X80 WCGHAZ 2 2.2 FEWHR
X80

) 10kJ/em , X80 3
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Table 5 The tough-brittle transition t em perature of different
welding heat input of X80 pipeline steels WCGH AZ

E/(kJ* em= 1) FTE/ C 50%FATT/ C
17 - 47 -7
20 - 63 - 78
25 - 57 - 68
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