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Control and research on original lump carbides and their inheritance
of continuous casting bearing steel billets
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Abstract: The morphology, distribution and relationship between the original bulk carbides and carbon
segregation index of GCrl5 bearing steel continuous casting billets under different continuous casting
factors (superheat, drawing speed, secondary cooling strength, electromagnetic stirring conditions) were
investigated by Image-Pro Plus software and metallographic method. The results show that the heritabil-
ity of the original bulk carbide of different types of billets, intermittently distributed or individually dis-
tributed billet bulk carbide after the existing rolling heating process, the liquid precipitation carbide
level is 0-0.5, which guides the best matching process parameters for continuous casting is the drawing
speed 0.95 m/min, superheating degree 20-25 °C, cooling intensity 0.35 L/kg, end electromagnetic stir-
ring 350 A/7 Hz.
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Table 1 Process parameters of continuous casting test
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Fig. 4 Morphological characteristics of the carbides under different superheat conditions
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Fig. 5 Relationship between carbide area and carbon se-
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Fig. 6 Morphological characteristics of the carbides under different pull velocities
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Fig. 7 Relationship between carbide area and carbon se-
gregation under different pull velocities
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Fig. 8 Morphological characteristics of the carbides under different secondary cold strength
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Fig. 9 Relationship between carbide area and carbon se-
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Fig. 10 Morphological characteristics of the carbides under different end stirring conditions
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tion index under different end stirring conditions
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Table 2 The current process parameters of the heating furnace

B e KB

IR/ B/ b IR/ FHEISHE] b IR/ FEISHE] h

<850 1.0 850 ~ 1220 1.5 1220 ~1250 2

®3 TEEFSHTRBEMRTERERL

Table 3 Basic situation of the liquid separation bar under different continuous casting parameters
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3 &%

1) B 2 B4 1 A AR, 0% s BE R REAIE, Hotk
BiRALH) o3 TR L BT R 3, B R T,
TP JEE 3 0, S ORI A1) 23 A T AR e
ERJEHE

2) R A B R e A T BR R IN-55 B A e
UIECE A E Y EPSN

3) RN SR BRI A4S B =2
— 28, OIRBRALPI I 5 20 Aok I S 2200 A1, S

B2

JE dRe e 25 2, HORBRACYITR S TS5 A5, I )
PEIR RN TR DL “HRAARA” JCHUR e, FE v i
B B =2, el LA S 28 A 4E i A AL,
RN CHE, 434 i, SR R AR, s
SRR R I FLE NI T S8 TR
ERARH

4) K HFHE 0.95 m/min, 7 E K 20 ~ 25 C.
BRI 0.28 Likg., AR #gd 14 350 A/8 Hz
(IS T2, B yeiR i tb o 5 b B eI, i
BT B A, AHR RS R NT 0.5 ~ 1.0 2o

[1] Zhong Shunsi, Wang Changsheng. Bearing steel[M]. Beijing: Metallurgical Industry Press, 2000.

(RIS, T B A= FlR M. JEat: 1646 Tl ik, 2000.)

[2] Zhou Deguang. Formation mechanism and influencing factors of carbon segregation in bearing steel continuous casting
billets[J]. Journal of University of Science and Technology Beijing, 1999, (2): 21-23.
RIE. SR PR AT T LB AT 0 PR R (0], AEatRHOR 241, 1999, (2):21-23.)

[3] Liu Yubin, Ye Zhihai, Jiao Hongwei. Causes and preventive measures of liquid segregation defects in bearing steel[J].

Heilongjiang Metallurgy, 2005, (3): 5-6.

OAVER, AT, B2, BRI BRBE ™ A SN K B (1], PR IETTIR 4, 2005, (3):5-6.)
[4] Liu Jing, Han Jingtao, Xi Junliang, et al. Heating temperature of GCrl5 bearing steel and dissolution and diffusion of

carbides[J]. Metal Heat Treatment, 2008, 33(10): 87—89.


https://doi.org/10.13251/j.issn.0254-6051.2008.10.027

- 158 - W gk Pl K 2023 A5G 44 5

[5]

[6]

[71]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ORI, whwi i, 25 R, 55, GCr 1SRRI SRR ALY I i B, )R HAAEHE, 2008, 33(10): 87-89.)
Ding Liquan, Fan Zhijin, Fang Defa. Control technology of carbide precipitation in GCrl15 bearing steel[J]. Wuhan Iron and
Steel Technology, 2013, 51(2): 27-30.
CTAUAL, YuA G, J7 8%, GCrl SRR ALY B2 ) T2 [0]. AR, 2013, 51(2): 27-30.)
Kong Xianghua, Liu Jianzun, Liu Zailong, et al. Influence of high temperature deformation treatment on liquid carbide of
GCrl5 bearing steel[J]. Journal of Heat Treatment of Materials, 2014, 35(7): 173—176.
(FLAfE, XU s, XU7E e, 45 . i i T b B 6 GCrrl Sl AR 59080 BTT Btk £ 490 4 52 W0 (). B E A b B2 412, 2014, 35(7)
173-176.)
Sun Zhengwei, Wang Jinhai, Lu Guangyong. Influence of initial rolling deformation on carbide precipitation in bearing
steel[J]. Shandong Metallurgy, 2013, 35(3): 44—46.
(FNESS, E4, p70C5 . SLHI RIS o AR B (e e i =2 A [0]. LR 4, 2013, 35(3): 44-46.)
Chang Lizhong, Gao Gang, Shi Xiaofang, et al. Effect of magnesium on liquor carbides in GCr15 bearing steel[J]. Journal of
Process Engineering, 2019, 19(2): 362-369.
CHALAE, ik, BEDT, 2. B GCr I SHUAR PR ALy B SE IR T]. 1% T ARSI, 2019, 19(2): 362-369.)
Wang Wei. Study on influence of superheat on internal quality of bearing steel continuous casting billet{D]. Chongqing:
Chongqing University, 2017.
(A PR Xl B4 8 7 BN TR R A 2 M V5 (D). BEPR: PR, 2017.)
Qin Fengting. Research on process parameters of electromagnetic stirring at the end of 240 mmx240 mm continuous casting
billet on bearing steel[J]. Speacial Steel, 2020, 41(4): 6-10.
(ZRUE. GCr1 Sl AI240 mmx240 mmi% HE R G B REDEFE T. 2 S8 5 [J]. FR5E4, 2020, 41(4): 6-10.)
Guo Xin, Wang Haida, Chen Lie, et al. Influence of electromagnetic stirring technology on internal segregation quality of
high carbon chromium bearing steel[J]. Special Steel Technology, 2021, 27(2): 22-26.
(SR, TGk, BRI, S5 AR B R PR A o B bR A9 AR I T B i RS2 (0], R ER, 2021, 27(2): 22-26.)
Li Po, Fan Yujing, Zhang Cheng, et al. Influence of pulling speed fluctuation on internal quality of bearing steel
250 mmx280 mm continuous casting billet[J]. Special Steel, 2017, 38(5): 22-26.
(ZR L, 7%, SRR, 4. P 3%t GCr1 5l 7K 501250 mm*280 mmifE §4 B P4 378 5 2k ) 52 I [0, F59K4K, 2017, 38(5):
22-26.)
Wang Yingzhong, Zhang Xingzhong. Research on continuous casting technology of bearing steel billet[J]. Journal of Iron
and Steel Research, 2002, 14(5): 16-20.
(EZEE, 4. FlR IO 55 T 258 [0]. BERIIFSE 74, 2002, 14(5): 16-20.)
Dong Zhongqi, Chen Min, Chen Rui, et al. Influence of high temperature diffusion process regime on carbide precipitation in
GCrl5 billet[J]. Bearing, 2011, 41(7): 25-28.
(FE PPy, R BREE, 45, ey 18T 20 X GCr L SHRERBRAL AT HH A I [7]. iR, 2011, 41(7): 25-28.)
Lu Zhifang, Zhang Zhiguang, Zhao Zhengzheng, et al. Influence of superheat on internal structure of the bearing steel[J].
Chinese Journal of Engineering, 2016, 38(z1): 45—49.
GFET7, SKIAT, SR, . i BB RlR I R 2 s )], TR RHF2%4R, 2016, 38(z1): 45-49.)
Zhang Tao, Cheng Guoguang, Hou Yuyang. Effect of superheat on macrosegregation of GCr15SiMn bearing steel ingot
during solidification[J]. China Metallurgy, 2020, 30(9): 60—66.
(ki DG, T B S XS GCr1 5SiMnd R HIABE 2 LR T i [0, iR 4, 2020, 30(9): 60-66.)
He Wenqing, Wang Bao, Wang Fuming, ef al. Causes and preventive measures of center segregation of bloom bearing
steel[J]. Iron and Steel, 2009, 44(8): 39—41.
(T PR3, 5, FARBA, 5. RI7 AR Ol BT ) R PRI T ). B8k, 2009, 44(8): 39-41.)
Xu Hongbo. Study on the technology of improving carbide inhomogeneity of bearing steel[D]. Shenyang: Northeastern
University, 2008.
AP BRGSO R N A A SR T 258 [D]. B : ARJEK 2, 2008.)
Singh A K. Numerical study of effect of cooling rate on double diffusive convection and macrosegregation in iron carbon
system[J]. ISIJ International, 2001, 41(12): 1481-1487.
Jing Tonghong, Sun Hongying, Zhang Ruijun, et al. Basic law of macroscopic carbon segregation in bearing steel continuous
casting billets[J]. China Metallurgy, 2008, 18(7): 19-24.
(HTRILL, FNALE, 5K Em 2, 5. GCrlSH RSN IE B4 LR 2 UUBR S AT i) FEA ILEE D). P IElif 42, 2008, 18(7): 19-24.)

wmE EH


https://doi.org/10.13251/j.issn.0254-6051.2008.10.027
https://doi.org/10.13289/j.issn.1009-6264.2014.07.031
https://doi.org/10.13289/j.issn.1009-6264.2014.07.031
https://doi.org/10.3969/j.issn.1004-4620.2013.03.017
https://doi.org/10.3969/j.issn.1004-4620.2013.03.017
https://doi.org/10.12034/j.issn.1009-606X.218227
https://doi.org/10.12034/j.issn.1009-606X.218227
https://doi.org/10.12034/j.issn.1009-606X.218227
https://doi.org/10.3969/j.issn.1003-8620.2020.04.002
https://doi.org/10.3969/j.issn.1003-8620.2020.04.002
https://doi.org/10.16683/J.CNKI.ISSN1674-0971.2021.2024
https://doi.org/10.16683/J.CNKI.ISSN1674-0971.2021.2024
https://doi.org/10.3969/j.issn.1003-8620.2017.05.006
https://doi.org/10.3969/j.issn.1003-8620.2017.05.006
https://doi.org/10.3321/j.issn:1001-0963.2002.05.004
https://doi.org/10.3321/j.issn:1001-0963.2002.05.004
https://doi.org/10.3321/j.issn:1001-0963.2002.05.004
https://doi.org/10.3969/j.issn.1000-3762.2011.07.010
https://doi.org/10.3969/j.issn.1000-3762.2011.07.010
https://doi.org/10.3321/j.issn:0449-749X.2009.08.009
https://doi.org/10.3321/j.issn:0449-749X.2009.08.009
https://doi.org/10.2355/isijinternational.41.1481
https://doi.org/10.3969/j.issn.1006-9356.2008.07.005
https://doi.org/10.3969/j.issn.1006-9356.2008.07.005

	0 引言
	1 试样材料与方法
	2 试验结果及分析
	2.1 过热度对铸坯原始块状碳化物的影响
	2.2 拉速对铸坯原始块状碳化物的影响
	2.3 二冷强度对铸坯原始块状碳化物的影响
	2.4 末端电磁搅拌对铸坯原始块状碳化物的影响
	2.5 铸坯原始块状碳化物遗传性特征探究

	3 结论
	参考文献

