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Abstract: The effects of cooling rate on microstructures and mechanical properties of welding heat affect—
ed zones in X80 pipeline steel were studied by thermal simulation test. After thermal simulation the mi-
crostructures of X80 pipeline steel were observed by optical microscope and the mechanical properties
were tested with mechanical property testing technologies. The results show that the microstructures of
X80 pipeline steel after thermal cycle are bainite and ferrite. With the increase of cooling rate the bain—
ite turns to granular and lath shape and the ferrite to polygon and acicular shape. Acicular martensite
appears as the cooling rate exceeds 50 °C /s. The hardness of coarse grain area on welding heat affected
zone does not show any significant decrease under different cooling rate.
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X80 25.2 mm x3 720 mm X
12 000 mm. X80

N 1
X80 0
X80
o Ral.6. Gleeble - 1500
1 o
1 300 C 100 C/s
0.2.0.5.1.3.5.10.30.50 C/s
API Spec5L X80 tg;s -1 500.600.300.100.60.30.10.6.3.75 s.
1 X80
Table 1 Chemical compositions of X80 pipeline steel %
C Si Mn P S Cu Ni Cr Ti v
0.04 0.27 1.77 0.008 0.0024 0.23 0.27 0.24 0.020 0.008
Mo Nb B Al N
0.111 0.05 0.0002 0.034 0.006
N 3%
LEICA DM 2500M JSM - o
7001F o
ASTM A370 -2011 2
PTM2200 - B1 10 2.1
mm X 10 mm X 55 mm \Y 1 X80
2 mm., -20 C. JSM - 5
7001F 0 °

1 X80
Fig. 1 Microstructure of X80 pipeline
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Fig.2 Microstructures of welding heat affected zone under different thermal cycle conditions
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Table 2 Hardness of welding heat affected zone on X80 pipeline steel
1(Ces™") tyss /s (HV) 1(Ces™h) tyys /s (HV)
0.2 1500 223 5 60 225
0.5 600 227 10 30 237
1 300 234 30 10 254
3 100 240 50 6 268
2.3 10 C/s
X80 199] 30 C/s 300 J. 50 C/s
3 o 0.2~5%C/s 92]
20 ) o 0.2~5%C/s o
3 X80
Table 3 Result of impact test of welding heat affected zone on X80 pipeline steel
(€ s tgs /s /1] (C s lgs /s 1]
0.2 1500 29 5 60 20
0.5 600 13 10 30 199
1 300 17 30 10 300
3 100 14 50 6 92
2.3.1 M/A N N
2.1 X80 o M/A
N ° M/A
° ° Griffith
o } 2 um  M/A
N ° 2 pm o M/A
o M/A
° ‘. M/A M/A
5
’ . M/A
2 0.2 C/s
2 X80
M/A N N
0.5.1.3.5 C /s . (0.2 °C/ss
0.5 °C/s) M/A
10,30 C /s 3%Cs M/A
30 °C/s
o 30 C/s
o 50 C/s M/A

2.3.2 M/A
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