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Development of 600 MPa Nb-Ti Microalloying High Strength Steel

Yin Sheng and Wan Lanfeng
(R&D Center, Shanghai Meishan Iron and Steel Co Ltd, Nanjing 210039)

Abstract Developed Nb-Ti microalloying high strength steel (/% ; 0.04C, 0.345i, 1.40Mn, 0. 010P, 0. 0048,
0. 098Nb, 0.020Ti, 0. 045Al, 0.002 5N) is melted by a vacuum induction furnace with casting 50kg ingot, forged to 40
mm plate, and rolled at 1200 °C to 10 mm plate by lab single strand mill with 7 pass, finishing pass reduction ratio =
15% , finishing temperature 880 °C | splashing water cooling to 600 °C | and in furnace at 600 C for 30 min, furnace cool-
ing to ambient temperature to simulate the laminar flow cooling and coil process. With test by Gleeble 3500 thermal simula-
tion machine, the low plasticity zones of steel at high temperature are 650 ~800 °C and =1 300 °C. Mechanical properties
examination results are lower yield strength R, 625 ~ 640 MPa, tensile strength R 705 ~710 MPa, and elongation 18. 0% ~

19. 5% . The developed steel has the characteristics such as low carbon equivalent, nice weldability, and low cost.
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Table 1 Chemical composition of test Nb-Ti microalloying
high strength steel / %

C Si Mn 3 S Nb Ti Al N
0.04 0.34 1.40 0.010 0.004 0.098 0.020 0.045 0.0025

W%E, B anaR 1, H 3 B S Rl AR AL A B
BE EAINT Nb, BAMIARE Ti, Ti BmA 2%
B = SRR R, ML & EMR
(mm)40 x 150 x 150 F /N IR 5 BU/INAR R i) S R ASE
PUAFE , R 5 I PSRRI B R AR 2Rt B e
PELTZEHGHR BT ERN I & LR
BB ELAR (mm ) 10 x 400 x 100 Ak f J5 # L 7
EPEREIIR R UE IR 1F IR I 45 R, AT AR A
fEREL I 7 fa7 9 600 MPa 2% 7™ G — Bl T 25
2 BERLRRAERRITE
2.1 SRS R CCT fhzk
SRR A N PEHIR L Gleeble 3500, i HER
F @8 mm x 15 mm, FAS AR TR AR K
WE A LL 10 C/s i3 4 5]1 200 C, R 1B



.30 - 5 TR W

$33 %

180 s, ARG LA 10 C/s2 AR iR, ME R AT R Y
AR &GRS COT L R im U R T O8 mm x 76
mm, REELL 10 °C/sH i ANEA5]1 200 °C {715 180
s, 8JGLL 0.5 ~50 C/sfERRANER . BUAE
RIS AEE, BN R 4% WA BRIENS , iR & A
e AH B ( Axiophot2)

& 1 AH L 7E 10 C/sRHBE T  Nb-Ti &
SALE Ar, &8 700 C1Y ) Ar, 5K 580 °C, Nb-
Ti & & R FR B 2 FrR i H LRk
&R AR , REEERT S C/sgi i BT
o HBUHEAR RRME, A E 5 @ E N
Mo A B MA R %2 = Nb B4 AT
EREY . BENb SEA, N EBIRKRE &,
Nb 7E4K 5 4 [ 75 B R &5, K Nb 58 ZU A9 i 46
MUVER, Bk THH CCT M. MERAZEMT
Mo, Tfii Nb #1 Mo & &M LA BA LH

=20
ol e
g |
) |2
=
=
2

200 400 600 800 1000 1200
BE /T
E 1 Nb-Ti A EteaERNNERSEER

Fig. 1  Statistic phase transformation point of developed Nb-Ti
microalloying high strength steel
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Fig.2 Continuous cooling transformation ( CCT) curves of de-

veloped Nb-Ti microalloying high strength steel
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Fig.3 Schedule of double pass compression test for Nb-Ti mi-
croalloving high strength steel
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Fig. 4 Statistic softening diagram of developed Nb-Ti microallo-
ying hgih strength steel
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Fig.5 Comparison of reduction of area at high temperature be-
tween developed Nb-Ti microalloying high strength steel and
0. 09% C common carbon steel
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Fig. 6 Plasticity deformation resistance of developed Nb-Ti mi-

croalloying high strength steel and B590L steel
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Table 2 Mechanical properties of Nb-Ti microalloying
high strength steel 10 mm plate
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1 625 705 19.5
2 635 705 19.5
3 640 710 18.0
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