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Elevated Temperature Mechanical Properties of High Strength
Weathering Steel Q450NQR1 in Thermal Cycle Process

Hu Hui, Dong Zhihua, Chen Dengfu, Yang Xinglei, Wang Guan and Zhou Zhenyu
( College of Materials Science and Engineering, Chongqing University, Chongging 400044 )

Abstract In thermal cvcle condition, strength, plastic modulus and reduction of area high strength weathering steel
Q450NQR1 200 mm x 1 350 mm casting slab (/% . 0.05 ~0.10C, 0.30 ~0.508i, 0.80 ~ 1.00Mn, <0.020P, <
0. 0085, 0.20 ~0.40Cu. 0. 15 ~0. 35Ni. 0. 40 ~0. 60Cr) with heat tensile strain rate 5 x 10 ™" s ~" at 700 ~ 1 000 C have
heen studied and measured by using Gleeble-1500D thermo-mechanical simulator. Results show that with decreasing tem-
perature the plastic modulus ( hardening coefficient) and strength of casting slab increase, the change rate of strength of
slab with temperature obviously alters at 800 °C ; the reduction of area of slab at 925 ~700 C is <£60% ; in order 1o ensure
the quality of slab, during straightening process the surface temperature of slab should be controlled =950 C.

Material Index High Strength Weathering Steel Q450NQR1, Casting Slab, Thermal Cycle, Elevated Temperature

Mechanical Properties
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Fig. 1 Control curve of thermal-cycle temperature of high
strength weathering steel Q450NQR1 casting slab
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Fig. 2 Effect of temperature on strength { a), average plastic modulus (b) and reduction of area (¢) of high strength weathering steel

Q450NQRI1 casting slab

PAMER I KA RL B VT AR e ) —
HI & 2 (b) w] A1, 0 T8 A, Q4S0NQRI %
(1 o IR P A A IR, 8 R RS A W 3% I, LI PR
{1 000 °C 1y 250 MPa F+5 £ 700 C F A1 260
MPa., [} 4 i 78 1 A L 0 46 P R JE AN R | R
BURAEIE I KR BE 4 900 (800,750 C A, FF b
e e R S AR i it 4 BT AR, S TRNIRLE X SR N
TR IB VAR IR R R A R R A R BEIR R
%, = R IB R B R AR B R EREEX

A2, IR LT 800 C AT, Q450NQRI HIRIFLHL
SREREEE N REME B (W 2a), HEH S
5, (HE5 IR S IR B M AR B A A LR, I T X B8 PN 3R
BAERSMEHEE R ( >650 MPa) | Kb 7E 8 H
it HE N SRS RN A TSt H R
TR B, R B R 7 AR B
2.3 Q450NQRI1 45 HEHy s

B 2(c) AT AT, 721 000 ~ 850 C, fifi & AR
FEREAS , Q450NQR1 445 R i KL 1) 38 M B A% fiE J1 iRt



% 6 1

B RS PAE RO AR SR T ) Q4SONQRI By i J1 2 P - 49 -

R R, H-1E 850 CHT A B L FREFEERM. B
b 1T UL 45 R 249 28 30% ;900 ~ 800 C i, $4 4 1y ¥ 1
5 T RE 3 DR 5] F, HE W k48 R AE 800 C i ik F
WK (4R 54%); W& B E #F — 2 B,
Q450NQR1 ##5 LR i ¥B 1 TE R BB 1 B #7 1 F%, 4
IRIELRE A 700 C i, 55 1 I W 48 R AR & 39%
Fedi o BMIE R, Q4SONQRI H9 5 PR 7E MK i X Je Y
AL AR e 1 B 3, ELWT T USCAR SR AE 925 ~ 700 C 1
<60% ., WM, it REAER RBP4
BESLL | AR S S SRR , 5 I I URE 1 B T A
AT 75% . D, 5t 7 P ROk B %
KR KRR, RS XA TR
R R, P67 950 C LA b

WE 2(c) Bros, A E &4 T, Q450NQRI K
S5 PR TR B L R A BB P (VIR LB MR R RE U AE
IR IB X 3 H4 4 2, JE7E 800 °C B ot B A 18 19 I8¢
. x5HEESRG T, M T AL HT
Cu.Ni.Cr Mn 58 &0 E AR RE K REKETH
R ANA], 2 T, A BT X IR I, AR A b {2 ik
THFM G ETE T LA ERKIK-HER
AR, B e IR SR AR I R 5 T Y IR B
T..FEIEE T, B, 07 R ok, R 8B
e /1718 8] — & ok ¥, AF Q450NQRI WM 5, £
850 ~800 C, T, X #r b FE5 MRy 5 i, H 57
BRET T, AR B R ERE, SR
AFRE 3k , B REIR BRI, T, RO A B i 2 <

% K

1 BREE, @8, TR % Q235G Mk R AR &R I FrERE D
Hr. iR TR, 2009 ,9 (% 1D <210

2  Jonsta Z ,Hernas A, Mazanec K. Contribution to Mechanical Metallur-
gy Behavior of Steel during Continuous Casting. Materials Processing
Technology , 1998 ,78 ;90

3 EHECKEE, TRE, S SIOEHBRIL SR ) FIEEE. Jbal
B K% 41,2005 ,27(5) ;545

4 Wang B,Ji Z P,Liu W H et al. Application of Hot Strength and Duc-
tility Test to Optimization of Secondary Cooling System in Billet Con-
tinucus Casting Process. Journal of Iron and Steel Research, Interna-
tional ,2008 ,15(4) : 16

5 8 RBLOEBESREHE. S EHRRTESHRNFETEESRN R
. B AR ,2009.30(6) . 786

6 Prasad S N, Mediratta S R, Sarma D S. Influence of Austenitisation
Temperature on the Structure and Properties of Weather Resistant
Steels. Materials Science and Engineering,2003, A358 ;288

7 5k BLHERR. RS RN EIR T v aE R B & S a7
% ,2008(6) :6

8 Suzuki H G, Nishimura S, Nakamura Y. Improvement of Hot Ductility
of Continuously Cast Carbon Steels. Transactions 1S1J,1984 ,24 .54

9 Wilber G A, Batra R,Childs W ], et al. The Effects of Thermal History
and Composition on the Hot Ductility of Low Carbon Steels. Metallur-
gical and Materials Transactions A,1975,6:1727

10 Mintz B, Stewart ] M, Crowther D N. The Influence of Cyclic Tem-

800 CHY, T, B, AREA FHALAT hdi -, i i
A Tk A R 5 DR KT 800 T, T, 82
KT T BN T A RN R (R
AT LTS5 MR R AN, T, X014 i A 42
PEAEFPE T S I L e T

3 &g

(D #AMBIE T Q450NQR1 X iy i i 55 i i Ik B
REAR TGN, 1 800 °C B, ¥ b1 1 i L U 5 A
JoR AR B R IR P 0 I R T, T E 5N
R AR AR R R R DR TILIE A K

(2) Q450NQRI1 9454 11 i 2 18 3 M M55 B B 8L T
TEEMAK #1000 CHf#) 250 MPa F & &
700 C T A1 260 MPa.. G X SN 5558 = iR S 1 A
BEE( >650 MPa) , %3 B M T TR
RS,

(3) [ E & T, Q450NQRI ) 55 o4 1y #4 48
P £ 0 BB SR TR B B, 7E 925 C LA IR
XI5k, 5 5 0 1 US4 R 1 < 60% , BB TE R BE 1 B
#=, NRIEEERE XN E, 5 Bid BT
) 7% THD VB8 10 975 I 7E 950 C LA .

(4) Q450NQR1 55 L IEM 1Y B L4 S H A
MESBP T, kT JREAX, BZENGETE
B T4 e BRI T4 M A TE S R

B R A & 414 A2 55 (091061160) ; B £ & &
# 4 A4 F 3 (50774105)

perature Oscillations on Precipitation and Hot Ductility of a C-Mn-
Nb-Al Steel. Transactions of the Iron and Steel Institute of Japan,
1987.,27(12) :959

11 EL-Wazri A M, Hassani F, Yue S et al. The Effect of Thermal Histo-
rv on the Hot Ductility of Microalloved Steels. ISI) International ,
1999.,39(3):253

12 Long M J,Chen D F,Bai C G. Simulation and Investigation on Physi-
cal of Continuous Casting Slab AH36 at High Temperature. Materials
Science Forum 2008 ,575-578.75

13 Suzuki H G.Eylon D. Hot Ductility of Titanium Alloys-A Comparison
with Carbon Steels. ISI] Intemnational ,1993 ,33(12) :1270

14  Wolanska N, Lis A K,Lis J. Microstructure Investigation of Low Car-
bon Steel After Hot Deformation. Journal of Achievements in Materi-
als and Manufacturing Engineering,2007 ,20 291

15  Schwerdtfeger K, Spitzer K H. Application of Reduction of Area-
Temperature Diagrams to the Prediction of Surface Crack Formation
in Continuous Casting of Steel. ISI1] International ,2009,49(4) ;512

3 AE(1988-) B AE KEHHIERE.

Wi i H #9:2011-05-23



