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Controlled Rolling and Controlled Cooling Process Practice of
400 MPa Grade Nb Microalloyed Seismic Steel
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( Wuhu Xinxing Ductile Pipes Co. , Lid. , Wuhu 241002)

Abstract Based on the reasonable design of chemical composition HRB400OE steel (/% :0.21 ~0.25C,0.40 ~
0.65Si,1.40 ~ 1. 55Mn, <0. 040P, <0. 040S,0. 015 ~ 0. 025Nb,0. 005 ~ 0. 008N ) , the effects of different heating tem-
perature and controlled rolling and controlled cooling temperature on the mechanical properties, metallographic structure
and aging corrosion of steel bar surface are studied. The optimum rolling temperature parameters are; the heating tempera-
ture 1 140 ~ 1170 °C, the starting rolling temperature [ 040 ~ 1060 °C, the finishing rolling temperature 1000 ~
1030 C, and the cold bed temperature 870 ~890 °C after the final rolling. Results show that the yield strength of niobium
microalloyed HRB40OE steel is 450 ~475 MPa, the precipitates in steel are mainly Nb(C,N) with a particle size of 300 ~
600 nm, which are distributed on the network carbide, the edge of the network carbide and the inside of the grain near the
grain boundary.

Material Index Niobium Microalloying, Heating Temperature, Controlled Cooling, Corrosion, Precipitate

HTH MRS R R & A 0, LA & &0
MBI, 2018 SEF 24, LA S EMAFM 16 ~78
T A%, EATTGREKMAN &R, i At
R E Mg taE!
SIS AL R R AR A = RSO A B9 A o

Nb & &AL TT R A BN AT 7240 B0 & R BLAR A
LA Nb(C,N) i M i, R = B AR 45 RIRE,
A0 Ak B LR Aok s ZEFL I M R R A AR 45
{8 FC A4 MR AR VR AR, 410 B 1, R R R A
HA TS ARE R Nb = A iR 1L, AR E W
SRS SRR . RMTERMA &1k
SBEC A A 7 B AR CHRE , (BE T Z M R A
RMSREEES B RE R AR T E 5k
B AR RS LB R 2 5 AR FE AR
Rk B R ERF & ALK ERRE
REWEG AR YB M EEFRNR Ak, W&
{#3E HRB40OE %8 2r X %) & T 5 #7 i /£ GB1499-
2018 EREFTIR T , BUABA KRB S ST

, LLIE SRS R TIR

Z7£ HRB40OE i L #t i KM ERME &L T EE
PRI AT B TRAMANEMAE ST EER,
1 IEHmEBMIZigiTHKkE
1.1 TZHERE

%A= #9 HRB4OOE #Y T2 40120 t %
41-120 t LF-180 mm x 180 mm 77 £ 3 8-/ #4445 i
P AR ML CHELLA - P LA -8 B 5L
HLH - B ) R B - - A

WL AT E ML B ELYLA 8 Bk AL
HlLH 8 BIK FEELALAL 4 R, R IEHELHL P ELAL
FELVLE BE T BB BB W i R 38, M T 5L B BOR
BHE GRE S, MR REHAT KR T, B EL IR
BB ER, DB RHERARET &8
LB B, LUNETE Bl B EL A PR B , A TTT45 2]
RIEFMREAEHAR T, HEL 5 LB R
D& FAS SRR E T AR R & 1 iR,

BEHEA TERIKEILATRARELEHKR RE



.56 - k25300

Fa1 %

%1 @20 ~32 mm HRB40OE R %t B 5L 41 & & X O
/%

Table 1 Deformation rate of each pass of mill for ®20 ~ 32

mm HRB400E steel reinforced bar /%
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Table 2  Chemical composition of HRB400E test steel
bellet / %
C Si Mn P S Nb N
0.21 ~ 0.40~ 1.40~ < = 0.015~ 0.005 ~
0.25 0.65 1.55 0.040 0.040 0.025 0.008
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Table 3 Effect of heating temperature on mechanical properties of HRB400E steel reinforced bar
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=400 MPa =400 MPa =540 MPa =540 MPa =1.25 <1.30
1080~1110 1000~1020 880 ~900 434 ~452 442 590 ~620 606 1.34 ~1.39 1.36
1140~1170 1040 ~1 060 880 ~900 449 ~470 457 630 ~655 640 1.38 ~1.42 1.39
F4 FEELATINIER &> HRBAOOE A7 SR B S M aE AR 1A
Table 4 Effect of billet temperature before finishing rolling on grain size and mechanical properties of HRB400E steel rein-
forced bar
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Table 5 Effect of cooling temperature after finishing rolling on microstructure and mechanical properties of HRB400OE steel

reinforced bar
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Ho Table 6 Rolling parameters before and after process optimization
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Fig.2 Back scattered electron figure of precipitates at matrix (a), internal network of cemetite (b) and edge of network of cemetite
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Fig.3 Back scattered electron figure (a) and distribution diagram of C (b), N (c¢) and Nb (d) at bright white precipitation area
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