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Experimental study on HRBS00E seismic reinforcement bar produced by
microalloying of high nitrogen ferrovanadium alloy

Jia Yihan, Wang Qingchen, Cao Changshan, Weng Yujuan

(Chengde Jinke Technology Co., Ltd., Chengde 067102, Hebei, China)

Abstract: Based on the process and equipment of converter, continuous casting and rolling, the experi-
mental study on the production of HRB500E high strength anti-seismic steel rebar by microalloying
with high nitrogen ferrovanadium alloy was carried out. The results show that compared with vanadium-
nitrogen alloy, the production of HRB500E anti-seismic steel rebar by microalloying with high nitrogen
ferrovanadium alloy can save 22.2% vanadium and reduce the cost of vanadium alloying by RMB
17.98/ ton steel. The mechanical properties of steel rebars are stable and have low strain aging. The
yield strength of @28 mm and @32 mm specifications are both reduced by 15 MPa, and tensile strength
decreased by 2 MPa and 3 MPa respectively after aging for 15 days. The uniform elongations are in-
creased by 0.7% and 0.8%, respectively. The strength yield ratio and yield standard ratio of steel rebars
after aging are more reasonable and the seismic performance gets better. The metallographic structure of
the steel rebar consists of pearlite + ferrite, and the grain size is ASTM 10, 1.0 grade higher than that of
vanadium-nitrogen alloy. The tensile fracture contains equiaxed dimple. For welding test the fracture
located in base metal, showing good weldability. There was no fracture after 2 million times of fatigue
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test, which met the fatigue life requirements of the new national standard GB/T 1499.2—2018.
Key words: HRB500E, high nitrogen ferrovanadium alloy, microalloying, mechanical properties
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Table 1 Main chemical composition of high nitrogen fer-

rovanadium alloy %
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Table 2 Composition control of high nitrogen ferrovana-

dium and vanadium nitrogen alloy used in
328 mm~32 mm HRBS00E reinforcement bar
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Table 3 Actual compositions control of HRB5S00E reinforcement bars produced by high nitrogen ferrovanadium alloy
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Table 4 Mechanical properties of HRBS00E reinforcement bars produced by high nitrogen ferrovanadium alloying

FAS/mm Jeti M3 2 /MPa rhrssE/MPa Ay/% TR L JEAREE B A
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Fig. 4 Microstructure of sample
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Fig.5 Fracture morphology of tensile sample
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Fig. 6 Tensile fracture of steel rebars after welding
3.7 9T AR
53 3 B @28 mm F1 @32 mm HLH HRBSOOE 44
S EA TR 57 FF i AGL G, 52 57 K 200 T3 UK R K AR

SE Mk

Wiz, Vs SRR GB/T 1499.2—2018 S 5575k .
4 £

DE5RASEHME ST ZHE, AN
B4 A 4 b4 77 HRBS0OE /& i o iz a9 i vl
Bl 22.2%, PLA AN AR IS 17.98 JT.

2) M Hm AR A &M A 444 7" HRBS00E
RPN, B 1AV ERE AT A B AR GB/T
1499.2-2018 Zi3K, MhRefa e HA — & MaE, Wil
LA I A8 B34 PE , 928 mm @32 mm HEAS B 4k
15 KAF Ry ¥IFEAK 15 MPa, R,, 73 5IF#AIX 2 MPa il
3 MPa, A, 53 335 0.7 4 43 mURT 0.8 AN H 43 a5
Z G SR A RS | IR R AN AT 5 LG RN
PRI AR, PUTERE 4T .

3 = RS & A 416 4E 7 HRBSOOE
RPN, B AU RO GIRH R R K, B
AR BE AR 10 Do ANMA B i i 1 25 oh 45
B AT T, T I TR

)i Hm AR A &M A 4447 HRB5S00E
RPN AT, AT SRS HE TR S A B A
TS, B 40 2 5, SO I Y, IR AR R A
IRE AL 200 T3 URES A A& A W, 5 28T AR GB/T
1499.2—2018 J% 75 A Bk .

[1] Yang Fucai, Zhang Yongquan, Wang Ruizhen. Principles and applications of iron and steel metallurgy[M]. Beijing :

Metallurgical Industry Press, 2012: 82-88.

(Bt A, sk, £, MG B S M M. JEat: 4 Tolk ik, 2012: 82-88.)

[2] Sun Qiaomei. Application and process optimization of micro nitrogen alloy in high strength rebar steel[J]. Hebei Metallurgy,

2018, (5): 6-9.

(INIIH. R G BT vk IR R 0 5 T2 ARAR ). ki 43, 2018, (5): 6-9.)
[3] Chen Wei, Zhao Yu, Zhang Weiqiang, et al. Using nitrogen-rich vanadium microalloying to produce large HRB500 steel[J].

Steel Research, 2011, 39(1): 23-27.

(BRfh, BT, Tk 5, 2. SRR R IURE S AR M HRBS00 B [J]. ANERDFSE, 2011, 39(1): 23-27.)
[4] Deng Jianxin. Comparison of vanadium microalloying effect of ASEISMIC rebars in Xuangang[J]. Hebei Metallurgy, 2017,

(7): 41-44.

(P8, B NP USSR e [I]. ldbif 4, 2017, (7): 41-44.)

DR RS


https://doi.org/10.13630/j.cnki.13-1172.2018.0502
https://doi.org/10.13630/j.cnki.13-1172.2018.0502
https://doi.org/10.13630/j.cnki.13-1172.2017.0709
https://doi.org/10.13630/j.cnki.13-1172.2017.0709

	0 引言
	1 高氮钒铁合金微合金化机理
	2 试验条件
	2.1 生产工艺流程
	2.2 钢筋成分控制

	3 试验结果与分析
	3.1 化学成分
	3.2 力学性能
	3.3 钢筋性能时效
	3.4 钢筋金相组织
	3.5 钢筋断口形貌
	3.6 焊接性能
	3.7 疲劳寿命

	4 结论
	参考文献

