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Study of weld impact energy distribution for X80 pipe automatic welding

HAN Tao', WEN Xiaofeng?, LIU Yu', YIN Zhanghua', WANG Jinhuan®
(1.China Petroleum Pipeline Research Institute Co., Ltd., Langfang 065000, China;
2.PipeChina North Pipeline Co., Ltd., Langfang 065000, China )

Abstract: The impact energy distribution and temperature sensitivity of the weld metal were studied using the instrumented impact
test method for the automatic weld metal using solid wire for X80 pipe steel. The research results show that the automatic weld metal
using solid wire for X80 pipe has good impact toughness ( 128~195 J) under the condition of common test temperature (=10 °C )
in engineering. The fluctuation of the total shock absorption energy data is significantly greater than the crack formation energy.
It is mainly caused by large fluctuations in the absorption energy during crack propagation; Through a series of temperature tests,
it is found that the total absorption energy and crack formation energy have the characteristics of the upper platform, but the upper
platform temperature range (=40~20 °C. ) of cracks form energy data curves is larger. With the increase of the test temperature, the
proportion of crack formation energy shows a nonlinear decrease in the proportion of crack formation energy. In the design
temperature range of long-distance pipeline engineering (—40~20 °C ) ,the weld metal crack formation energy test results have
temperature-independent characteristics, and the acceptance index is formulated according to the temperature test results of the
upper platform , which may not be conducive to the control of weld metal crack initiation. It is suggested that further relevant research
should be carried out to formulate the crack toughness index of weld metal,so as to fundamentally control the initiation of weld
metal cracks.
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Tab.1  Chemical composition of tubes and wires Yo

B C Si Mn S

Cr Mo Ni Al Cu

0.009 0.037 0.008 0.899 0.013 0.090
0.007 0.017 0.007 0.850 0.002 0.093

X80 0.079 0.663 1.461 0.008
ER80S -G 0.049 0.677 1.468 0.010
14
|
B
e
i ‘ i
< ‘ <
| g r oC
® » ®
)\
=Y ‘
Y Y, | ! Y
. <~ \
~
YN b

BT b o TR &

Fig.1 Schematic diagram of test plate groove processing
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Tab.2 Geomeiry parameters of test plate groove

ZHL Bl
WA /() B=5+1,a=45+1,y=37.5+1
Bl P/mm 1.1+0.2
Xf FTAJBR b/mm 0~0.5
PiS E N BE R H/mm 5.1x0.2
B3 F S Wimm 32~38
P B h/mm 1.7+0.2

R3 BEIZSH

Tab.3 Welding process parameters

JEE /A HLR/V K (ememin™)  EEEE/ (cmemin™')  BEA/ (KJ mm™)
i 173~240 18~25 885~1 100 62~74 0.37~0.42
Er 70~254 22~27 882~1 100 47~64 0.50~0.62
et 142~256 19~27 765~1 100 33~51 0.52~0.78
o 109~165 19~26 540~726 41~60 0.33~0.41
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Fig.2  The result of fitting the eigenvalues of the curve
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Fig.3 Total impact energy and crack formation energy at —10 °C

220 -
/
200
-
§~ - .
180 =
il —
j}g W,=0.294 W,
= 160 [
=
140
=
A - LI
120 /
100 1 1 1 1 J
0 40 80 120 160 200
U0V e W, /]

K4 -10 CREJVRRER L LL
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Fig.5 Load - displacement curves at series test temperatures
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Fig.6  Impact absorbs energy at series test temperatures
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Fig.8 Typical macroscopic fractures at series test temperatures
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Fig.9 Microscopic areas of typical fractures at series test temperatures
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