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Abstract

By analysis on structure of low carbon Nb-V micro-alloying CB890QL steel with control-rolling from

305 mm X315 mm mediate bloom by continuous rolling speed 0. 6 ~0. 8 m/s at 950 ~1 028 °C, it is obtained that the dy-
namic recovery of the tested steel is mainly in rolling process, with the rolling speed of 0. 8 m/s, as the rolling temperature
is reduced from 1 028 C to 950 °C, the grains of steel are refined continuously, and there is also a big difference in grain
size. With the rolling speed 0. 6 m/s in ®200 mm steel, the grain size does not change linearly with the decrease of tem-
perature. When the continuous rolling temperature is 980 C and the rolling speed is 0. 6 m/s, the fine and uniform micro-

structure of test steel can be obtained.

Material Index CB890QL Steel,Recovery, Recrystallization, Rolling Speed, Starting Tandem Rolling Temperature
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Table 1 Standard composition of CB890QL steel /%

C Si Mn P S Al Nb Cu Cr Ni Mo A w
0.15~ 0.30 ~ 1.30 ~ < = 0.02 ~ 0.035 ~ 0.15~ 0.70~ 0.20~ 0.40~ 0.05~ 0.60~
0.18 0.50 1.50 0.015  0.003 0.04 0.055 0.35 0.90 0.40 0.50 0.08 0.70
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Table 2 Rolling process schedule for CBS90QL steel

IZFS S/ (m-s”") HEHLBE/T
1 0.8 1028
2 0.8 1 000
3 0.8 980
4 0.6 1020
5 0.6 990
6 0.6 980
7 0.6 950

KH ©600 mm #L#% % 5 B 55 £ JF 2 LT AR
305 mm x 315 mm PEJE, # A EFALHFTESH , &
AELR 9200 mm B EMN. EFLIELERF S
W 3 Fimo,

Ao LS R P R R AR AR, i T ELIE
AR FR TR B B 4% , A U A AR L ] R 2
RWHETEATEEY BN HRNZ S E )
YERL, SRR AR B AM R TR

fE 1 ALBRREAM o« MRBXEHRKE L
aHIA AR (1) FX(2) 38

#F3 305 mm x315 mm £ E $200 mm HEFHYILBERF

84

Table 3 Rolling program parameters of continuous rolling
mill for 305 mm x 315 mm bloom to $200 mm product

LS ET&/mm IHEE/mm
H1 25 375
V2 38 375
H3 73 375
V4 73 375
H5 58 343
V6 60 343
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Fig. 1  Schematic diagram of sub-entrance angle in rolling
process
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Table 4 Pressing angle (a) and equivalent length (L) in
each pass
H1 H2 H3 H4 HS H6
el Ll o2 2 o3 I3 a4 14 o5 LS a6 LS
0.37 67 0.45 82 0.63 111 0.63 111 0.59 95 0.6 97
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Table 5 Exit speed of rolling stock at each stand

B HOEE /(m-s"")
H1 0.20 ~0.26
V2 0.26 ~0.34
H3 0.42 ~0.56
V4 0.43 ~0.57
H5 0.49 ~0.65
V6 0.6~0.8
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Table 6 Rolling strain rate /s~
MABHEE el g2 &3 &4 &5 €6
0.6 0.34 0.53 1.03 0.96 1.31 1.62
0.8 0.45 0.71 1.37 1.28 1.74 2.17
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Table 7 Interval time between stands /s
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ory HI-V2  V2-H3  H3-v4
(m-s)

V4-H5 H5-Vé6

0.6 11.65 8.96 5.55 5.42 4.76
0.8 8.96 6. 85 4.16 4.09 3.58
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Fig. 2 Schematic diagram of round steel sampling
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Table 8 Standard composition of Q690 steel /%

C Mn S P Si Cr Ni Mo v Ti Cu Alt Nb N
0.13 1.49 0.0035 0.0014 0.31 023 0.17 0.19 0.052 0.017 0.048 0.038 0.032 0.0052
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Fig.3 True stress-true strain curves of Q690 steel: (2)0.1s7';(b)1000 C
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Fig.4 Metallographic diagram of ®200 mm CB890QL steel with rolling speed 0. 8 m/s (a,)

(b,) and 0.6 m/s (a,) (b,) rolling a 980 “C :(a,)(a,) 1/72R;(b; ) (b,) core
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Fig.5 Structure of core of ®200 mm CB890QL steel with rolling 0. 8 m/s,continuous rolling at 1028 . (a),1000 C(b) and 980 C (e¢)
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Fig.6 Diagrams of subgrain nibbling nucleation process
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Fig. 7 Structure of core of ®200 mm CB890QL steel with rolling 0. 6 m/s, continuous rolling at 1 020 °C (a) ,980 °C (b) and 950 C
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