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Effect of Nb microalloying on Structure and Properties of Hot-Rolled
700 MPa Super-High Strength Weathering Steel

Zhao Peilin"?, Sun Xinjun', Tang Huasheng® and Yong Qilong'
(1 Institute for Structure Materials, Central Iron and Steel Research Institute, Beijing 100081 ;
2 R&D Center, Laiwu Iron and Steel Group Co Ltd, Laiwu 271104 )

Abstract The test super-high strength weathering steel (/% : 0. 062 ~0.065C, 0.29 ~0.30Si, 1.23 ~ 1. 27Mn,
0.49 ~0. 52Cr, 0. 19 ~0. 20Ni, 0.29 ~0.31Cu, 0 ~0.20Mo, 0. 035 ~0. 060Nb) is melted by a 50 kg vacuum induction
furnace, forged to 60 mm x 60 mm billet, then hot rolled to 4 mm plate in laboratory by finishing rolling pass at 880 C,
water cooling to 600 °C, furnace cooling. The effet of Nb and Nb-Mo microalloying on structure and mechanical properties
of steel are studied by optical, scanning electron and transmission electron microscope, and universal tensile testion ma-
chine. Test results show that as compared with 0.035% Nb steel the grain size of 0.060% Nb steel is more finer, the
strength increases by ~70 MPa, but the elongation is the same as that of 0. 035Nb steel; as compared with non added Mo
steel (0. 035Nb steel and 0. 060% Nb steel) the M/ A phases in 0. 035% Nb-0. 20% Mo steel increase obviously and bainite
structure occurs in steel led to increase of tensile strength and decrease of yield-strength ratio and elongation of steel.
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Table 1 Chemical composition of test steels /%

ﬁtﬂgﬁ C Si Mn Mo Nb Ti Cu Cr Ni

1# 0.063 0.30 1.23 - 0.035 0.11 0.31 0.52 0.19
2¥ 0.065 0.29 1.27 - 0.060 0.10 0.29 0.50 0.19
3% 0.062 0.30 1.26 0.20 0.035 0.11 0.30 0.49 0.20
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Fig. 1 Hot rolling process of test super-high strength weathering
steel plates
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Fig.2 Structure morphology of 4 mm plate of test super-high strength weathering steels: (a,, b,, ¢,) 0.035% Nb steel; (a,, by, ¢,)
0.065% Nb steel; (ay, by, c3) 0.035% Nb-0. 20% Mo steel; (a;, a,, a;) surface; (b, by, by) 1/4 of thickness; (¢,, ¢,, c3) center
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Fig.3 Morphology of M/A structure in 4 mm plate of test super-high strength weathering steels: surface- (a) 0.035% Nb steel; (b)
0.060% Nb steel; (c) 0.035% Nb-0. 20% Mo steel
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Fig.4 Structure and precipitates in 0. 035% Nb steel: (a) large TiN particle; (b) M/A

at grain boundary, SEM
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Fig.5 Structure morphology of 0. 035% Nb steel (a), 0.060% Nb steel (b) and 0. 035% Nb-0. 20% Mo steel (c), TEM: (a) sub-

grain boundary; (b) dislocation; (c) bainite, M/A
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Table 2 Mechanical properties of test steels

BB R/ ¥HE/ R/ EBE/ ER A FHE/
i) MPa MPa MPa MPa 54 % %

1 685 755 90.73 22.5
675 680 750 755 90.00 21.5 21.3

(0.035% Nb) 680 760 89.47 21.0

o 750 815 92.02 22.5
755 757 820 822 92,07 22.0 21.8

(0.060% Nb) 765 830 92.17 21.0

3* 695 850 81.76 19.0
(0.035%Nb- 710 701 875 862 81.14 17.0 17.8

0.20%Mo) 700 850 81.40 17.5
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