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High-temperature Mechanical Properties of 12Mn Steel Round Billet
Wang Xu' Wei Jun' Qiu Shengtao' Li Zhaoling” Li Wei® Liu Xuesen® Zhang Yong

( 1.National Engineering Research Center of Continuous Casting Technology Central Tron and Steel Research In—

stitute Beijing 100081 China; 2.Tianjin Tron and Steel Group Co. Ltd. Tianjin 300301 China)

Abstract: The high-temperature mechanical properties of 12Mn steel round billet were tested by using a
Gleeble—1500D thermal /force simulation tester.Tensile strength the reduction of area (1)) and stress-strain
curve in the range of 600~ 1 300 “Cwere obtained.The results show that of 12 Mn steel round billet has high
strength.The tensile strength at 650 °C is 275 MPa and it decreases with increasing temperature.The third
brittleness temperature zone of the round billet is wide with temperature range at 600~750 °C and the re—
duction of area () in the temperature range is less than 60 %.The stress of the 12Mn round billet at dif-
ferent temperatures increases firstly with the strain and then decreases and finally tends to be stable.Final—
ly the precipitation phase of the III brittle zone was verified by Thermal-eal software.

Key words: 12Mn steel round billet tensile strength the reduction of area stress—strain curve Thermal-
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Table 1 Chemical compositions of 12Mn steel % Fig.2 Schematic diagram of tensile test
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2.1
— 3 600~ 800 C
( 10.2 mm. 30 mm) . 800~1 300 C
( 1 L/min) 2 o
o 10 C/s 8, = 115.366+24 355.136 328exp

8

1350 °C; Smin 3 C/s . (-0.011 167) .



- 168 - 2019 40

650 °C 170 MPa 12 Mn 275
MPa. 12 Mn o
°  12Mn Mn.Si
4 12 Mn
Fig.4 Relationship of hot ductility of 12 Mn
round billet with temperature
Thermal-al 12Mn
2 000 C 500 C 5 o
5 600~1 000 C AIN .
AIN o
3 12 Mn
Fig.3 Relationship of tensile strength with
temperature for 12 Mn round billet
2.2
R, R,
o 4 600~1 000 C
900 C R,
40%. 1
10-12 . 5 12 Mn
ty—a
Fig.5 Relation between temperature and equilibrium
Y ¢ phases in steel 12 Mn
1/4 2.3 —
o 6
; 1000~1 300 C
R, 60% 12Mn
13 60% “ ? ° 600 OC

60% o



1 :12Mn * 169 -

13-14 15

1) 12Mn
: 12Mn

o

2)  600~1 000 °C

6 12 Mn
Fig.6  Stress-strain curves of Q235 round billet 900 'C R, 40%
at different temperatures AIN Ther—
mal-eal o
3) 12Mn

10

Wang Weiyong Liu Bing Li Guoqiang. Experimental study on high temperature mechanical properties of high strength Q460 steel
J .Journal of Disaster Prevention and Mitigation Engineering 2012( s1) : 34-39.

( . Q460 J. 2012( s1) : 34-39.)

Qiang X Bijlaard F Kolstein H.Dependence of mechanical properties of high strength steel s690 on elevated temperatures J .

Construction and Building Materials 2012 30: 73-79.

European Committee for Standardization( ECS) .Eurocode3: Design of steel structures S . Partl.2: Structural Fire Design EN
1993—-1-2.Brussels: 2005.

AISC.Specification for structural steel buildings R .Chicago: American Institutionof Steel Construction 2005.

Australian Standards: Steel structures S .AS 4100.Sydney Australia; 1998.

Li Guoqiang Chen Kai Jiang Shouchao et al.Experimental study on material properties of Q345 steel at high temperature J .

Building Construction 2001( 1) : 53-55.

( . Q345 J. 2001( 1) : 53-55.)

Chen Kai.Study on fire resistance performance and practical design method of variable section portal steel frame structure D .

Shanghai: Tongji University 2000.

( . D . : 2000.)

Gan Yong.Practical handbook of modern continuous casting steel M .Beijing: Metallurgical Industry Press 2010.

( . M . : 2010.)

Ha Kuanfu.Microscopic theory of mechanical properties of metals M .Beijing: Science Press 1983.

( . M . : 1983.)

Zhu Liguang Lu Wengang.Study on high temperature mechanical properties of GCrl5 bearing steel J .Special Steel 2007 28
(4):7-9.



* 170 - 2019 40

11

12

13

14

15

16

17

( .GCr15 J. 2007 28(4):7-9.)

Wu Guangliang Sun Yanhui Zhou Chunquan et al.Experimental study on high temperature mechanical properties of CSP slab
(Q235B J .Iron and Steel 2006 41( 5) : 73-77.

( .CSp ( Q235B) J. 2006 41(5) :73-717.)

Cai Kaike Cheng Shifu.Principles and processes of continuous casting steel M .Beijing: Metallurgical Industry Press 1994.

( . M . : 1994.)

Lankford W T.Some considerations of strength and ductility in the continuous—casting process J .Metallurgical Transactions
1972 3(6) : 1331-1357.

Dang Zijiu Cai Kaike Zhang Yan et al.High temperature mechanical properties of continuous casting billet J .Journal of Uni-
versity of Science and Technology Beijing 1993 15( S2) : 24-26.

( . J. 1993 15( S2) : 24-26.)

Tai Yanfeng Jiang Laizhu Tang Hongmei et al.Study on thermal deformation of as-east microstructure of duplex stainless steel
2205 J .Journal of Tron and Steel Research 2010 22( 8) : 45.

( . 2205 J. 2010 22(8):45.)

Wu Yingjie Shen Peng Zhou Yong.Study on high temperature deformation behavior of 1Cr22Mn15N stainless steel J .Large
Castings 2009( 5) : 11-13.

( .1Cr22Mn15N J. 2009( 5) : 11-13.)

Wang Yingchun Zhang Li Fang Yuan.Study on as—cast high temperature mechanical properties of thin slab J .Steelmaking
2008 24( 5) : 40-44.

( . J. 2008 24(5) :40-44.)

2019

“ 72019 4 26-28 .
( 2025) “ 7
. : . €919 .4 500 m
2018 ( (2018—2022) ) 4.0 .
+\ n n

*http: //www.ti—expo.com/



