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Influence of coiling temperature on microstructure and properties for low
carbon steel rolled by CSP ferrite

Wang Chengjian, Hu Xuewen, Peng Huan, Wu Zhiwen, Yu Xuanxun
(Technology Center, Ma'anshan Iron and Steel Co. , Ltd. , Ma'anshan 243000, China)

Abstract: Low carbon steel was produced by CSP ferrite rolling process under different coiling temperatures, and the influences of coiling
temperature on the microstructure and properties of CSP ferrite-rolled low carbon steel were studied by microstructure, micro-precipitation,
dislocation density and performance tests. The research results show that the sample structure is composed of coarser ferrite and a small a-
mount of pearlite, the precipitates are oxides or nitrides of Al, Ti and Si, and some are also compounded with MnS. When the coiling
temperature drops from 700 °C to 620 °C, the yield strength and the tensile strength increase by 31. 6 and 25. 9 MPa, respectively, and
the hardness fluctuation range increases from 12 HRB to 25 HRB. Thus, increasing the coiling temperature can promote the growth and
homogenization of ferrite grains, reduce the dislocation density, effectively reduce the strength and improve the uniformity of performance.
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Table 1 Chemical compositions of SPHC test steel

( %, mass fraction)

C Si Mn P S Als

<0.070 =<0.050 0.08~0.30 =<0.025 =0.015 0.020~0.060

1 SPHC A9 AR 4140

Fig. 1  Original structure of SPHC test steel
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Fig. 2 Microstructures for test steel under CSP ferrite rolling process at different coiling temperatures
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Fig. 3 TEM morphologies and energy spectrum analysis of precipitates under CSP ferrite rolling process at different coiling temperatures
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Fig. 4 Property comparison of samples under CSP ferrite rolling process at different coiling temperatures

(a) Mechanical properties

(b) Hardness
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Fig. 5 Dislocation density comparison of samples under CSP ferrite rolling process at different coiling temperatures

3 4

(1) ANFEBEBURE CSP SR ZMRELH T4 T it
FELH 2L F 2l O ) B 2R + /D i VR b o A i
FRRBROCAR + 70 5 43 A1 78 AL P A RO A4 41 1
Mribdnsih AL, Ti, Si A SA Y, oA
YIS AL 5 MnS Z 4,

(2) FEEBBGREEH 700 °C FREE 620 °C, fif
JE | PRCRIETCIE B AL, i AR P o
B BT, AT 31.6 F125.9 MPa; f#
Ek s Bl 2 b, B 12 HRB LAt &
25 HRB,

(3) $EmE B IOEE T LU HE k3 A SR 8514
KK, BRMIEE SR, RENSAA SR AR B R Y 5k B T
PErmTERE R A

S 3k

(1] BFF, Al re, SeRb. b [ AR 0 0% 35 2 L B R 1 K e
[J]. W%k, 2014, 49 (7). 49-60.
Mao X P, Gao J X, Chai Y Z. Development of thin slab casting
and direct rolling process in China [J]. Iron & Steel, 2014, 49
(7): 19-60.

[2] . WARSRESEL T2 584 (M. dUt. (Tl
AL, 2017.

Cao J G. Thin Slab Continuous Casting and Rolling Technology and
Equipment [ M]. Beijing: Chemical Industry Press, 2017.

(3] Bk, mEER, Rotst, % MRIRIEREIEL A R FLEER
W TZS5HLWE T [J]. WIRIf4E, 2006, (2): 6-10.
Kang Y L, Wen D Z, Wu G L, et al. Investigation on the process-
ing microstructure properties of plate by TSCR for colding rolling
[J]. Shandong Metallury, 2006, (2): 6-10.

[4] sk, ZEplss, WIRRE, 4. DCOG6 R AR B R AL T
AR [J]. HL4, 2021, 38 (3): 104-108.

Zhang Z H, Li C L, Cao X E, et al. Production practice of the
ferrite rolling of ultra-low carbon steel DCO6 [ J]. Steel Rolling,
2021, 38 (3). 104-108.

[5]  JAf, EBEAR, Y, 5 SEERELH TR ES L
RN [J]. 5L, 2019, 36 (1): 25-30.

Zhou X, Wang X D, Wang ] G, et al. Research on key technolo-
gies of ferrite zone rolling process in semi-continuous rolling mill
[J]. Steel Rolling, 2019, 36 (1): 25-30.

[6] LiuYZ, Hu X W, He G N, et al. The deformation behavior of
steel SPHC during ferrite rolling in CSP process [ J]. Procedia
Manufacturing, 2019, 29 498-503

(7] BEWE, W, HSRE, & SRESUR MRS T2

AR [J]. BEEOR, 2021, 46 (1): 186-190.
Zhao X Q, Xing W, Lu F Q, et al. Rolling technology and mi-
crostructure and properties on seismic steel plate forhigh-rise build-
ings [ J]. Forging & Stamping Technology, 2021, 46 (1):
186-190.

(8] %K%, ik, XV, &5 BREKAELH T 2R BUR & % e 3
W&SyHr [J]. %LAN, 2013, 30 (6): 41-44.



162 B

kO OR

A7 4

Cai Z, Han B, Liu Y, et al. Application status and development

strategies of ferrite rolling [ J]. Steel Rolling, 2013, 30 (6):
41-44.

(9] EgTh, %, HRE, & WHHMGERLL Ti-IF Wk R K4
W LZR SR (1], W%k, 2017, 52 (10): 65-71.
Wang J G, Zhao H, Xia Y F, et al. Development of application of
ferrite rolling to Ti-IF steel in hot continuous rolling line [J]. Iron
and Steel, 2017, 52 (10) : 65-71.

[10] JAWEsC, B8, 22, 4. PRRARGLHIEE v AL R 4
MPERERYSEZ [J]. SBPUEEE, 2021, 46 (5): 138-143.
Zhou B W, Fan L, Li X, et al. Effect of ferrite rolling on micro-
structure and properties of steel plate cold-rolled common [J].
Heat Treatment of Metals, 2021, 46 (5): 138-143.

[11] 5. CSP ARBRERIRALH]5 B EC IR FL I A0 A 1 L L
[J]. @JmtR R4 TR, 2010, 38 (2): 25-27.

fiE L&

T BB ol SEA TR A 7 s (sl
KA | KT RT3 48T, W AL 45l % R
PR R Ak P TR R R, IR, R 4
AR BRI A B B3 0 RE 56 FE 5 57 Ml e L
PRIGERE S, 2 FEEEAREL AR T B S 2 kE, [
P 2013 4R, 7E40 [ VG P TP R P o R I TR0
PRI S UGE T AR, AR ARE e B T AR, 1A I
fzw ARRT LR B . H R AR
’“@F”#% LIRSS IE, Bk B AT 2
§n+ W, HUS T AR ARCR, B AR A A AT A
ISz

T BRI RE TEm BRI —F 6

L Y
%Hﬂﬁ

(2) il 4ln) 2 4t f S IR LR
B)ﬁ@AE&%ﬁAAWﬁﬁHﬁ*&%%&#

+
ié@&mmnﬁ%ﬁTLEM@”%?mn@éﬁom
bR aR 4, AT AT

P mask

} ﬁ%*@&uL#rm¢m*f | R, e
§ TR BRI TR SRR SR A

T ﬁz SR RS, A S R A%, I
jgﬁﬂﬁ@ﬂifﬁﬁﬁg

= BEillNE

3 (1) HEEREERE SRERR, T2, BERE
| LIRS

t

4

4

P4 BRASBIEREE . TS e
L) MARRIPRE, Tam#%imﬁﬁ

i e B L e e B S S a S st e e

Feng Y. Research on the microstructure and properties of LC steel
of ferrite rolling and austenite rolling in CSP [ J]. Metal Materials
and Metallurgy Engineering, 2010, 38 (2). 25-27.

[12] Rudolf Kawalla, Wolfgang Lehnert. Hot rolling in ferrite region
[J]. Scandinavian Journal of Metallurgy, 2002, 31 (4). 281-
287.

[13] GB/T 2975—2018, K™ i
Fefil s [S].
GB/T 2975—2018, Steel and steel products—Location and prepa-

12 Ve RER IR R (7 B S0

ration of test pieces for mechanical testing [ S].
[14] #2430, CSP ARk FR ML i SC B BAR Sobh AR AL HL BRI 5
[D]. dtxt. JEstRHR, 2021.
Hu X W. The Key Technologies of Ferrite Rolling and Softening
Mechanism of Steel Produced on CSP Process [ D]. Beijing:
University of Science and Technology Beijing, 2021.

L e e R

XTFARE+T"H “HBESWREIRRID”
(FREERSEAEBREIZSRE) HBM (=)

=il BE

(6) BEGAE. Hia@MES GBI RS . T8
5 S5 B
(7) BRE BB TRER | T 280 S
(8) A m b i A B B A BRI 3 B -5 1 1
(9) MM EE
(10) FHil G
=, EWHHEID
TR 44 LK Al B
SRR LN P T E 2 e
B B ] R 3 AR
I . 2022 4 10 H 28—31 H,
B A . 2B TE TR A B s
., REBEFE
WSR2 5, 3
http: //www. fstjournal. net F%%) ,

ATt N, g AR

Wﬁﬁ@m%(ﬁﬁﬂm
1 E-mail Zii%.%&

FEARHEAL AT 2Rk !
A, BgAR }
SRR AT R 4 ;
BERA: RE. B B & 4 }
$ b ALSTIER I 18 5 709 % (100083) |
B iE: 010-62920652; 18811346037; 13439515704 1
E-mail; fst_linyutong@ 163. com; I
dyjsjournal@ 163. com; +
duanya2005@ 126. com I
ERBERAREAET 2 |

N

+





