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Microgructure and Mechanical Properties of Pipeline Sted X80

Yl Hai-long, DU Linxiu, WANG Guo-dong, LIU Xiang-hua
(The State Key Laboratory of Rolling Technology & Automation, Northeastern Universty, Shenyang 110004,
China. Correpondent : Y| Hai-long, Email : longhalyi . 2004 @tom. com)

Abgtract : The microstructure and mechanica properties of pipeline stee X80 were investigated
by means of optica electron microscope, scanning electron microscope, transmisson electron
microsoope, etc. The experimental results showed that the yield strength of pipeline steel X80
with 16mm wall thickness can be up to over 670 M Pa through controlled rolling/ cooling , and the
ratio of tendle strength to yield strength and ductile-brittle trandtion temperature are lower than
0.85and - 60 , regectively, thus providing a nice match between strength and toughness.
Fine acicular ferrite has good effect on both the strength and toughnessof the sted. Two kinds of
precipitates were observed in the sted , where the coarse ones are mainly the Nb and Ti (CN)
ranging from 50nm to 200 nm, and the fine ones are mainly NbC less than 30 nm. Both the nano-
precipitates play an important role in strengthening and grain refinement of the stedl.

Key words: pipeline sted X80; controlled rolling/ cooling; acicular ferrite; ductile-brittle
trangtion temperature; precipitate
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Table 1 Chemical composition of pipeline steel X80 (massfraction) %
C g Mn P S Nb+V + Ti Mo Ni Cu
0.08 0.31 1.82 0. 006 0.0025 0.11 0.28 0.2 0.1
100t )
, , 300J ;
80 mm, 20 mm. , - 60
10 mm x 10 mm x 55 mm \% 2.2
, 20,-20,-30,-40,-60 , 1 X80
B 4159 -84 B/ T 229 —-1994 , , X80
JB2300B .,  SEM ,
LEICA - DMIRM ) )
JSM - 5500LV , ; )
H - 800
2
2.1
2, 3 X80
2 ’
X80
,Rto0.s 678 688MPa,R, 802
903 M Pa. Rto.5 600 M Pa
( 1 X80
)
) 0.85 ,
16 mm X80
3 , =-60 20 , X80
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Table 2 Mechanical properties of pipeline steel X80
Rto.5/ MPa Rm/ MPa Agol %
688 884 25 0.78
679 903 24 0.75 2 X80 SEM
678 802 25 0.84 Fig.2 SBM image of morphology of pipeline steel X80
3 X80 )
Table 3 Impact test data of pipeline steel X80 3
Al I( )
/ 1
20 366 366 372 368
- 20 351 376 393 373 )
- 30 384 374 405 388
- 40 379 366 347 364 ’ ’ ’
- 60 343 309 318 323 . s s
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3 X80 TEM
Fg.3 TBM images of morphology of pipeline steel X80
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Fg.4 TBM images of precipitates and their compostionsin pipeline steel X80
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Fg.5 Block diagram of distribution of precipitates
in pipeline steel X80
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