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W OE NTRARBLSRAME LTI 320 mm x 280 mm $#IE (%/:0. 35C, 0. 04Si,0. 87Mn,
0.010P,0. 007S,0.27Cr,0. 031 Alt,0. 03Nb,0. 030Ti, 0. 0018B,0. 0046N ) KL, BF 5% T XM EH A B IR )1
TERE , 3% 78 I L4 BT 1 ABST 1 BRDE B AR AT TSR . SRR 7E 600 ~ 1250 C,IAKHTE 600 CH A M
R 79 54. 4% FLE AR B S OBTERAE R E T 60% ;XM 1 JEHEX > 1200 C, 5 A TEX 7 750 ~
850 °C,7E 850 ~ 1200 CRIMNEA R HHRIBYE  iX I HI7E 800 C i RA M i 20 ¥k , (EL AL e F O B0 T 75 1A
MEESA AR N LIRER A0, KA <1.0 m/min FEH =950 CHERE , EHFEREHE R,
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High Temperature Mechanical Property of Casting Bloom of
Nb-Ti Microalloying Medium-Carbon-Boron Steel

Wang Lijun'?,Li Yongchao'””, Wang Chengjie'” ,Ruan Shipeng'>, Wang Ningtao'” and Zhang Peng'”
(1 Technology Center,Xingtai IRON & STEEL Co Lid, Xingtai 054027 ;
2 Hebei Engineering Research Center for Wire Rod, Xingtai 054027)

Abstract In order to avoid or reduce the surface cracks of 320 mm x 280 mm casting bloom of Nb-Ti microalloying of
medium-carbon-horon steel (% /:0. 35C, 0. 04Si, 0. 87Mn, 0. 010P, 0. 007S, 0. 27Cr, 0. 031Ali, 0. 03Nb, 0. 030Ti, 0.
0018B,0.0046N) ,the high temperature mechanical properties of the bloom are studied,and the microstructure near tensile
fracture and impact fracture is observed. The results show that in the range of 600 C to 1 250 °C , the reductien of area of
the test steel at 600 °C is 54.4% ,and the that at other test temperature points is higher than 60 % . The [ briitle zone of
the test steel is higher than 1200 °C and I brittle zone is 750 ~ 850 °C ,and at 850 ~1 200 °C the tested steel has better
hot plasticity. The plasticity of tested steel is relatively low at 800 °C,but the tensile fracture is still dominated by dimpled
morphology. The surface quality of continuous casting bloom is good in actual continuous casting production with casting
speed<<1.0 m/min and straightening temperature at=950 °C.

Material Index Nb-Ti Microalloying, Medium-Carbon-Boren Steel, Continuous Casting Bloom, High-Temperature

Strength, High-Temperature Plasticity
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Table 1 Chemical composition of tested steel/ %

No
B 2 FH,7E 600 ~1 250 C,

C Si Mn P S Cr Alt Nb Ti

EREAR, ABRRRAEEER

B N

0.35 0.04 0.87 0.010 0.007 0.27 0.031 0.03 0.030 0.0018 0.0046

B REAR 5, T o T o4 2R 7E 600 °C

W A%, N 54. 4% ; 7

& b 103508 : ;
| -5 x 43 - 51 600 ~ 750 C, FE B & F+
o U7 3 A B R T WL ETHREREE S
5 ,-:,'-.__._"_'..,T:.':: 5 15 mm i 15 mm ]‘ 800 CHI By I etk
- ’ 0 B 1 45, 7 1 40
70.3% ;7£ 850 ~ 1 000 C,
B BUEALE (2) REBAARAM TR T (b) W i 48 R T 80% ,

Fig. 1 Sample position (a) and high temperature tensile sample size (b)
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Fig.2 High temperature plasticity and tensile strength curves of
test steel
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B3 K4 (a,b)600 C;(c)800 C;(d,e)850 C;(f)1100 CHIMFWT I
Fig.3 Tensile fracture morphology of test steel at (a,b)600 °C;(c)800 C;(d,e)850 C and (f)1 100 C

100 pm
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Fig.4 Room temperature microstructure of test steel (a) original casting structure; after high temperature tensile at 600 °C (b),

750 C (¢),800 °C (d),1000 °C (e) and 1250 C (f)
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Fig.5 Calculated niobium solubility curve
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