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Properties and Retained Austenite of 1 000 MPa Q&P Steel
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( Ma’ anshan Iron and Steel Co. Ltd. Ma’ anshan 243000 Anhui China)

Abstract: In this work effect of annealing temperature on microstructure mechanical properties and re—
tained austenite of 1 000 MPa Q&P Steel were studied by means of SEM EBSD XRD and tensile test at
room temperature. Results showed that the microstructure at room temperature was mainly composed of ferrite
(F) + martensite( M) + retained austenite when the experimented steel was anneal at 800~900 °C.With
the increase of annealing temperature the volume fraction of martensite increased and the appearance of the
internal lath of martensite became clearer. With the increase of annealing temperature the volume fraction of
retained austenite increases.The more grain boundaries the denser the retained austenite. When anneal at
850 °C the best match of strength and plasticity of resulted steel was achieved with the tensile strength of
991.33 MPa and the elongation of 18.58% meeting the Q&P 980 standard requirements.
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Fig.2 SEM microstructure of Q&P980 after Q&P process at different annealing temperatures
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Fig.4 EBSD of Q&P980 after Q&P process at different annealing temperatures

1000F ————— 3
9001 P50 125
800 F Multipas Q&P
700+ . . 10 &P .
£ 600l Je PRk i & Q
£ 115 & . :
=500 F &=
= 400k 110 S 1) Q&P 850 C
300 - S fif 5 (F) + (M)
fgg 15 + (B) + (RA) 1900 C
1 1 1 1 1 1 ( F) + ( M) +
800 820 840 860 880 900
S i FE/C (RA) °
5 0&P Q&P980
Fig.5 Mechanical properties of Q&P980 after Q&P 5
process at different annealing temperatures )
N 900 C °
3)
900 C . 850 C
Q&P980 ( = 980
. MPa =15%) o

850 C.

1 Speer J] G Matlock D K DE Cooman B C et al.Carbon partitioning into austenite after martensite transformation J .Acta.Materi—
alia 2003 51(9) :2611-2622.

2 Speer] G Rizzo F C Matlock D K et al.The “ quenching and partitioning ”process: Background and recent progress J .Materials
Research 2005 8( 4) : 417-423.

3 Tian Yaqiang Li Ran Song Jinying et al.Effect of Mn partitioning time on microstructure and properties of low C-Si-Mn-steel af-



* 134 - 2020 41

ter I&Q&P treatment J .Hot Working Technology 45( 16) : 161-164.
( .Mn 1&Q&P I. 45( 16) : 161-164.)
4 Wang Chenglin.Study on hardening and toughening hot-formed steel by quenching—partition process D .Shanghai: Shanghai Jiao—
tong University 2015.
( . — D . : 2015.)
5  Liu Heping.Study on high strength plastic steel by carbon distribution during hot forming quenched D .Shanghai: Shanghai Jiao—
tong University 2011.
( . D . : 2011.)
6 Chen Liansheng Zhang Jianyang Tian Yaqiang et al.Influence of element distribution on microstructure and properties of low
carbon steel under IQ&P process J .Hot Working Technology 2015 44( 20) : 204-207.
( . 1Q&P J. 2015 44( 20) : 204-207.)
7 Zhang Jun.Study on heat treatment technology and deformation mechanism of low carbon high strength Q&P steel D .Shenyang:
Northeastern University 2015.
( . Q&P D . : 2015.)
8  Clarke A J Speer J] G Matlock D K et al.Influence of carbon partitioning kinetics on final austenite fraction during quenching
and partitioning J .Scripta Materialia 2009 61( 2) : 149.
9 Miao Danyang Tang Di Zhao Zhengzhi et al.Effect of annealing temperature on mechanical properties of superfine Q&P steel
J .Journal of Material Heat Treatment 2015 36( 11) : 130-135.
( . Q&P J. 2015 36( 11) : 130-135.)
10 Xie Zhenjia.Study on regulation mechanism and properties of residual austenite in high performance low alloy steel D .Beijing:
University of Science and Technology Beijing 2016.
( . D . : 2016.)
11 Herrera C Ponge D Ponge D et al.Design of a novel Mn-based 1GPa duplex stainless TRIP steel with 60% ductility by a re—
duction of austenite stability J .Acta Mater 2011 59( 11) : 4653.
12 Chen Hui.Study on effect of C and Mn partitioning on the microstructure and properties of TRIP Steel D .Jinan: Shandong
Jianzhu University 2017.
( .C\Mn TRIP D . : 2017.)

( 118 )
7  Andersson M A T Jonsson P G Hallberg M.Optimization of ladle slag composition by application of sulfide capacity mode J .
Ironmaking and Steelmaking 2000 27( 4) : 287-293.
8  Sosinsky D J Sommerville I D.The composition and temperature dependence of the sulfide capacity of metallurgical slag J .Met—
allurgical Transactions B 1986 17(2) :331-337.
9  Dimitrov V Sakka S.Electronic oxide polarizability and optical basicity of simple oxides J .Journal of Applied Physics 1996 79
(13) : 1736-1740.
10 Rocabois P Lehmann J Gateller.Non-metallic inclusion entrapment by slag: laboratory investigation J .Ironmaking & Steeling
2003 30( 2) : 95-100.
11 Guo Yintao.Study on optimization of refining process and control of sulfide morphology in structural steel containing sulfur D .
Chongging: Chongqing University 2017.
( . D . : 2017.)
12 Jahn S.Atomic structure and transport properties of MgO-Al,O; melts: A molecular dynamics simulation study J .American

Mineralogist 2008 93: 1486-1492.



