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Effect of deformation temperature and cooling rate on microstructure
and properties of microalloyed 82B wire rod

Li Zhengjie, Li Zhipan
(Hebi Engineering Technical College, Henan Polytechnic University, Hebi 458030, Henan, China)

Abstract: The deformation temperature and cooling rate of microalloyed 82B wire rod were studied by
means of thermal simulator, metallographic microscope and universal testing machine in this paper. Ex-
periment results show that the rapid cooling rate can promote the precipitation of the second phase con-
taining vanadium in the vanadium alloyed sample, improving the strength of the material and reducing
its plasticity, thus the vanadium should be well controlled for this alloying design. V-N alloying was
suitable for 8§2B wire rod, but the ratio of V to N and the interaction with cooling rate could signific-
antly affect the strength and toughness of the material, so it was necessary to control the ratio of V to N
in the steel. Cr-V composite microalloying could significantly improve the strength and toughness of
82B wire rod, whichwas not strongly affected by the cooling rate, so it was an ideal microalloying meth-
od. The microstructure of 82B wire rod was uniform without element center segregation, and the suit-
able finishing temperature range was 900 ~ 940 °C for experimental steels.
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Table 1 Main chemical compositions of steelis

s C Mn Si v N Cr #ik
1’ 0.80 0.75 0.22 0.007 4 0.002 5 828
2 0.83 0.73 0.26 0.044 0.002 8 82B+0.044V
3 0.82 0.74 0.22 0.079 0.002 6 82B+0.079V
4 0.81 0.74 0.28 0.14 0.0022 82B+0.14V
5t 0.83 0.74 0.26 0.096 0.009 82B+0.096V, 0.009N
6 0.83 0.74 0.26 0.095 0.013 82B+0.095V, 0.013N
7' 0.81 0.74 0.24 0.014 0.18 82B+0.18Cr
8’ 0.83 0.72 0.20 0.075 0.003 7 0.19 82B+0.075V., 0.19Cr
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Fig. 1 Thermal simulation of microalloyed 82B wire rod
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Fig.2 Effect of cold speed on tensile strength R, and area reduction Z of vanadium microalloyed 82B steel
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Fig. 3 Effect of cold speed on tensile strength R, and area reduction Z of vanadium nitrogen microalloyed 82B steel
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Fig. 4 Influence of cooling rate on tensile strength R, and area reduction Z of chromium containing 82B steel
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Fig.5 The effect of deformation temperature on the
tensile properties of vanadium and nitrogen mi-
croalloyed 8" samples

Fz2 WAESK 82B WRIEIE R OFEE
Table 2 Surface hardness of thermal simulated deforma-
tion fracture of microalloyed 82B steel

S o B (HRC)

I W T
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Fig. 6 Metallographic structure of 8* specimen after thermal simulation at 1 °C/s

1400 | @ 251 ®
2 7 \
1200-777 777 20_§§§ §§ §
1000 §
g 800 | S 15k
< 600 ok
400 |
5L
200}
o LA VAVAVA A A i MENNENNINNENNENNNNINNN
1# 2# 3# 4# 5# 6# 7# 8# 1# 2# 3# 4# 5# 6# 7# 8#
N itE A RIS

(1*—82B; 2°—82B+0.044 V; 3*—82B+0.079 V; 4°—82B+0.14 V; 5"—82B+0.096 V. 0.0091 N;
6"—82B+0.095 V., 0.013N; 7—82B+0.18Cr; 8*—82B+0.075 V+0.19Cr)

E7 WMEsit 82B HiRHL 920 °C THFLL 1 C/s RENFRIRHRMERE
Fig. 7 Tensile properties of microalloyed 82B thermal simulation at 920 ‘Cafter cooling at 1 °C/s

8 THAS 82B WL 1.0 C/s RENFRISIRELR
Fig. 8 Microstructure of microalloyed 82B steel after cooling at 1.0 “C/s
MIET 8 FTLLE Y, BEAL & BRI, RIVARDE G S A LS S A B i S U e A= 4L
LA, F PR I AN ISR R AR, UL SRR 78 82B SRR I f 1 5%, X /NG




551 ZRIGAS, A AR RV AE BE N o5 1 82B #EARHZURIPERERI N - 175 -

FrIRIRE, fEm R gE s e e —ERE . 8 SEAUE T R BUA R LLBEC R, LISV 3R
IR A R SN XA AW RERE R SCEAR AT R AR SR B, T RS 1
o CHE, M T LA S W, PUL TR P AL E R A A S R OCR I SIS T

SR LI AL E PR AR SR R, HANSZ Vs R AR
3 ER i, i A B s 3

Gl

PR E A A4 82B £ 54815, H%

DV AT R AR R BURIPERE, & B @ICEIFRIERLA RO T DL 5 il
B a7 A S22 B RSN At 82B TAM A IE LA ALILEETEFY 900 ~
2)XHG BAIRFE, BRI SR E S 940 °C, MORHE AR i 5 B /KT 1Y [ e S PR 1

TAHBIBTHL, P AR R R RO RIS OB LA B

SE3H

(1]

[2]

(3]

[4]

[5]

[6]

[7]

[8]

[91]

[10]

[11]

Hu Bo, Guo Shanli, Zhang Changjing, et al. Optimization of controlled rolling and cooling process for recrystallization of
high carbon wire rod SWRHS82BJ[J]. Hot Working Process, 2014, (19): 140—142.
(A, SREA, SRICHE, 5. M BRAL AR SWRHS2BHHE i R AL 512 20 T Z M MALBEFE 0], B T T2, 2014, (19):
140-142.)
Wang Bingxi, Ren Yuhui, Guo Dayong, ef al. Production process and quality analysis of SWRH82B wire rod[J]. Metal
Products, 2009, 35(5): 49-52.
(CEFH, (LB, SR 5, 45, SWRHS2BAREZR A T2 KBt /34T ()], 2Jm il i, 2009, 35(5): 49-52.)
Li Zhengsong, Gao Changyi, Liu Lide, et al. Production practice of SWRHS82B hot rolled wire rod[J]. Metal Products, 2016,
42(3):35-37.
(ZFIEW, B AR, XISLEE, 45, SWRHS2BIRALLM A 92 BR(I]. s il dh, 2016, 42(3): 35-37.)
Yang Feng, Liang Yilong, Xiang Song, et al. Effect of heat treatment process on microstructure of SWRS82B wire rod[J].
Heat Treatment Process, 2012, 41(18): 173—176.
(b, Bai T, )i, 25, Sb BT 22X SWRS82BAL A% WM ZU M [J]. #UI T T2, 2012, 41(18): 173-176.)
Ma Zhijun, Li Zilin, Sun Haoran, et al. Controlled cooling process and microstructure and properties of SWRH82B wire rod
for steel strand[J]. Rolling, 2006, 23(2): 56—58.
(A%, 27 AK, INEIR, 5. HIZCZE FISWRHS2BEEA (4218 T2 W HAWERE]. L, 2006, 23(2): 56-58.)
Li Minna, Du Zhongze, Wang Qingjuan, et al. Application of microalloying and controlled cooling in high carbon steel wire
rod[J]. Hot Working Process, 2016, (1): 6-10.
(EAEC, RE RSP, DR, 45, B0 G e R AV S0TE s W L 25 Th B BT BLAR (0], m T2, 2016, (1): 6-10.)
Wang Yongwei, Gui Meiwen, Zhou Yong, et al. Effect of V and N microalloying on the properties of 82B high carbon
steel[J]. Journal of Material Heat Treatment, 2011, (1): 84—88.
(B R, B33, B, 45, V. NUA S0 B RN 82 B REAY LM [T]. AR 4R, 2011, (1): 84-88.)
Shen Jinlong, Qin Zhiguang, Xia Yanhua, et al. Application of vanadium nitrogen alloy in high carbon steel wswrh82b[J].
Iron Steel Vanadium Titanium, 2009, 30(4): 21-26.
(4T, W2, BHE, 5. VAR STER RN WS WRHS2B H B HI[T]. SERELER, 2009, 30(4): 21-26.)
Li Yueyun, Hu Lei, Wang Lei, et al. Development of high performance prestressed steel strand wire SWRH72BCr-1%[J].
Metal Heat Treatment, 2018, 43(9): 31-36.
(A=, W5, T, 5. R AL 5 SWRHT2BCr- 1%/ JF & [J]. 4B #ALHE, 2018, 43(9): 31-36.)
Hua Wei, Xu Zhen, Song Jinling, et al. Effect of controlled cooling on microstructure and properties of SWRH82B-1V high
carbon steel wire rod[J]. Special Steel, 2010, (1): 70-72.
(PR, IR, KRB, 5. P21 A% SWRHB2B-1V i i Y 4k A& L SURITERE R SE R[], 75K 9, 2010, (1): 70-72.)
Fu Jun, Wang Fuming, Chai Guoqiang, et al. Dynamic continuous cooling structure transformation of 82B high carbon steel
wire rod[J]. Metal Heat Treatment, 2010, 35(8): 5-8.
(2, AR, SeE5E, 55, 82B Ak AL 2% 1Y SIS HNH S U AR )], BB B BE, 2010, 35(8): 5-8.)

A A A


https://doi.org/10.3969/j.issn.1003-4226.2009.05.017
https://doi.org/10.3969/j.issn.1003-4226.2009.05.017
https://doi.org/10.3969/j.issn.1003-4226.2009.05.017
https://doi.org/10.3969/j.issn.1003-4226.2016.03.010
https://doi.org/10.3969/j.issn.1003-4226.2016.03.010
https://doi.org/10.3969/j.issn.1003-9996.2006.02.018
https://doi.org/10.3969/j.issn.1003-9996.2006.02.018
https://doi.org/10.7513/j.issn.1004-7638.2009.04.005
https://doi.org/10.7513/j.issn.1004-7638.2009.04.005

	0 引言
	1 试验材料及方法
	2 结果和讨论
	2.1 冷却速度对试样强度和韧性的影响
	2.2 变形温度对试样组织和性能的影响
	2.3 微合金方式对试样组织和性能的影响

	3 结论

