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Development of Hot Rolled Ribbed Bars for V-N Micro-alloyed HRBSOOE

Guo Yuehua

( Pangang Group Panzhihua Tron and Steel Research Institute Co. Ltd. State Key Laboratory of Vanadium and Titanium Re—

sources Comprehensive Utilization Panzhihua 617000 Sichuan China)

Abstract: The difficulty in developing the HRBS00E hot—olled ribbed steel bars is not only to satisfy the

high strength but also ensure that the ratio of tensile/yield strength required for seismic resistance is grea—

ter than or equal to 1.25.Some domestic steel mills utilize the VN16 alloying process to produce
HRBS500E but the ratio of tensile/yield strength ( R, /R, ) is hard to reach 1.25.In view of the above

problems the "VN16+FeV80" VN alloying process is added to control vanadium and nitrogen contents

between 0.07% ~0.11% and 0.011% ~0.015% respectively. Precipitation strengthening effect of vanadi-

um had played its role but on the other hand excessive precipitation of vanadium had been avoided in or-

der to control reasonable the R /R .Through controlling the vanadium precipitation HRB50O0E hot rolled

rebars of @12 ~@¥32 mm specifications had been successfully developed.
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Table 1 Compositions of V-N micro-alloyed HRBS00E %0
C Si Mn S v N Ceq
HRBS00E 0.22~0.25 0.40~0.60 1.40~1.60 <0.040 <0.040 0.07~0.11 0.011~0.015 <0.54
1.3 0.011 0% ~0.015 5% o
“VN16+FeV80” N VN16
0.011% ~0.015% 0.7 kg FeV80 3
FeV80
0.012 0%.0.012 8%-.0.014 1%
1 120~1 200 C 90 ~ FeV80 o
120 min 910~990 C 2.2 N
+ “VN16+FeV80”
o HRB500E N 3
VN16 A4 78% N 16% FeV80 \Y
2 80% \ 0. 004% N
2.1 0.004 5% o 95.89% ~
“VN16+FeV80” 96.07% o
HRBS500E 2 3 66.86%

74.08% 85.97% 3
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Table 2 Chemical compositions of V-N micro-alloyed HRBS00E %0
C Si Mn P S A\ N
G312~ 320 0.22~0.25 0.46~0.55 1.48~1.55 0.015~0.040 0.013~0.040 0.073~0.085 0.011 0~0.013 4 13
0.23 0.51 1.53 0.026 0.026 0.079 0.0120
0.22~0.24 0.45~0.58 1.50~1.58 0.012~0.032 0.017~0.036 0.080~0.090 0.012 2~0.015 4
022~0(28 42
0.23 0.50 1.54 0.020 0.027 0.085 0.012 8
@32 0.22~0.24 0.46~0.58 1.46~1.57 0.010~0.035 0.010~0.038 0.090~0.105 0.012 5~0.015 5 50
0.23 0.51 1.54 0.021 0.025 0.095 0.014 1
3 HRBS500E .
Table 3 Average yield of vanadium and nitrogen for the testing steel of HRBS00E
/t VN16/kg FeV80/kg wy /% A% /% wy /% N %
?12~ 1320 135.5 95.0 39.8 0.079 95.93 0.0120 66.86 38
0?22~ (28 135.8 95.1 50.4 0.085 96.07 0.0128 74.08 42
032 130.1 90.8 65.8 0.095 95.89 0.0141 85.97 50
2.3 “VN16+FeV80” 0.011%
HRB500E ~0.015%
4 520 ~ 560 MPa 537
MPa 11.1~13.2 12.0 VN16 HRB500E
1.28 ~1.35 1.31, o
GB/T 1499.2—2018 HRB500E
100% » o
HRB500E
Table 4 Mechanical properties of V-N micro-alloyed HRB500E rebar
R, /MPa R, /MPa Agt/%
520~560 680~740 22.5~28.5 11.1~13.2 1.28~1.35 1.04~1.12
012~032 537 711 12.0 1.31 1.07 130
2.4
@14 mm. @25 mm
?*32 mm HRB500E 2 3.
1 o
< 1/4d 7d
+ GB/T 1499.2—2018 5 MPa
9.5~10.5
o ?32 mm 7d
2.5 5 MPa
?32 mm HRB500E
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Fig.1 Microstructures of HRBSOOE rebars with different diameters
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