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Non-quenched and Tempered Casing Tube N80

Xie Degang' Wang Changshun' Chen Yong® Chen Kedong' Guo Haiming’

(1. Technology Center of Angang Steel Co. Litd. Anshan 114009 Liaoning China; 2. Seamless Tube Plant of Angang
Steel Co. Ltd. Anshan 114009 Liaoning China)

Abstract: Experimental study was carried out for improving strength and toughness of non-quenched and
tempered casing tube N80. The results show that strength and impact toughness can be improved by adop—
ting appropriate controlled cooling process after rolling or increasing cumulative deformation in the auste—
nitic non—recrystallization zone and better performance can be achieved with the combination of these two
methods. The commercial production proves that the strength and impact toughness of the products so pro—
duced can be noticeably enhanced.

Key words: casing tube N80 non-quenched and tempered strength impact toughness

N8O
N8O 6,
. N8O
3 34Mn2VN * . “VN +
37Mn2V ° . 7 N8O
33Mn2V ' . N8O
N8O S .

12013 -07 -22



2013 34

1 200.1 050.850 C
)

. 92 .
1 1 250 C
(850 C
100 t N 0185 A 850 C 2% ~T7% ( a) 10% ~
1 o 15% ( b) ;
500 ?139.7 B 850 C 20 C/s
mm X7.72 mm N8O 0 750 ~ 600 C ( c~1)
12 mm : 0.1~3%C/s 1 o
1
Table 1 Main chemical compositions of the tested steel %
C Mn Si P S 0] \Y N Ti Als
<0.30 <2.0 <0.022 <0.010 <0.002 0
W\ "y S\ O Tl )
1250 C X 20 min
. 1200C&JE 2.2
' RLLUAN
N VWY ".\
y 850 CEIE
1050 C 4% K ‘_""*-7,,_:_ ( A)
4 TV 2, 2 .
N 2 a( 2% ~T7%)
/ oA b( 10% ~15%) 33
w
/ B MPa. 27 J.
s
N80 o
1
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Fig. 2 Metallographic structures of non-quenched and tempered steel N8O
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Fig.3 Microstructures of samples at controlled cooling test
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Fig. 4  Precipilated phases of samples at controlled cooling test
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Table 3 Mechanical properties of the samples 0.8 ~2 C /s,

after controlled cooling test

R,/ Ry.s/ Asoum ! a(kV8 10 mm x
MPa MPa % 10 mm 0°C) /]

c 785 573 30 75 89 68

d 790 581 29 65 92 70

e 825 615 27.5 102 96 94

f 825 660 28.5 120 102 145

=689 552 ~758 =15 =27




6 : N80 *95-

o N8O o
7210
N8O N N 4
600 ~ 650 C 1) 7210

?139.7 mm N8O 316 .@114.3 mm 5 N8O
N80 245 5 t N o

o 15 2)
~20] 30 ) 550 600 ~ 650 °C N80
~580 MPa 600 MPa o

1 Liu Shengxin Chen Yong Liu Guoquan et al. Effects of controlled cooling temperature on microstructure of medium-carbon microal—

10

11

12

loyed steel for non-quenched/tempered oil-well tubes J . Transactions of Materials and Heat Treatment 2008 29(1): 28 -31.
( . J. 2008 29(1): 28 -31.)
Yin Renjie Wang Enuo  Chen Kun et al. R & D of large-sized non-quenched and tempered oil casing in grade N80 J . Steel
Pipe 2008 37(5): 35-39.
( . N8O J. 2008 37(5): 35-39.)
Chen Zhiyong Xin Guangsheng Cheng Yongjiu. Development of non-quenched and tempered N8O oil well tube J . Science &
Technology of Baotou Steel( Group) Corporation 2009 35(6): 9 —17.
( . N8O I 2009 35(6): 9-17.)
Liu Zhao Liu Yazheng Zhang Yusheng ei al. Feasibility experimental study of new process of producing non-quenched and
tempered oil casing N80 J . Hot Working Technology 2006 35( 10) : 43 —46.
( . N80 I. 2006 35(10) : 43 -46.)
Gao Shurong Wang Yongran. Practice of development of non-quenched and tempered casing tube N8O by converter J . Tianjin
Metallurgy 2006(4) : 10 -11.
( . N80 ] 2006(4): 10 -11.)
Zhu Lixia Li Jinfeng Han Xinli et al. Analysis of and influence by typical structural defects of N80 non-quenched and tem-—
pered steel for OCTG-making J . Steel Pipe 2008 37(1): 34 -37.
( . N80 J. 2008 37(1): 34-37.)
Kong Xiangwei Xu Jianzhong Shi Jing et al. Profile and flat control system of hot rolled strip J . Journal of Northeastern Uni—
versity( Natural Science) 2002 23(7): 683 —686.
( . ( PFC) J. ( ) 2002 23(7): 683 -686.)
Sun Tongtong Zhao Zhiyi Li Lianping et al. Research on offdine analysis system of ultra-thin strip shape control J . Steel
Rolling 2005 22(5): 3 -4.
( . J. 2005 22(5): 3-4.)
Cheng Haitao Cui Runjiong. Brief discussion on domestic development of production of microalloyed non-quenched and tem—
pered oil well pipe J . Steel Pipe 2002 31(3): 7 -10.
( . J. 2002 31(3): 7-10.)
Wang Youming Li Manyun Wei Guang. The controlled rolling and controlled cooling of steel M . Beijing: Metallurgical In—
dustry Press 2009.
( . M . : 2009. )
Liu Shengxin Chen Yong Liu Guoquan et al. Research on strain-induced precipitation behavior in microalloyed steel by
stress relaxation J . Materials for Mechanical Engineering 2006 30( 10) : 73 -77.
( . ] 2006 30( 10) :
73 -71.)
Zhang Kaihua. Effect of vanadium on grain refinement with large deformation at lower temperature J . Iron Steel Vanadium Ti-
tanium 2004 25(4) :29 -32.
( . J. 2004 25(4):29-32.)



