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The Ferrite Rolling Techniques and Microscopic Structure of Ultra
Low Carbon Steel
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Abstract: To address the characteristics of deformation behavior and flowing stress of ultra low carbon steel
in the hot-strip mill processing, a set of simulations were performed with THERMECMASTOR-Z thermo dynamic
simulator. Furthermore, the effects on the steel flowing stress and metallic structures resulted from different
deformation temperatures, intervals and extend had been investigated by dual compressing experimental method.
These data indicate that The flowing stress deformed during 800— 900 °C tends to be the same level with the value at

austenite deformation region. The accumulated strain at the Tth pass is 5. 08 times as much as the designed strain

when applying ferrite rolling techniques, which is preferred for refined crystallization.
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Tab.1 The multi-pass deformation techniques

of simulation test
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Fig.1 The relationship bet ween the stress-strain hot-work under

different temperatures
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Fig. 2 The relationship between deformation temperatures

and flowing stress
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Fig.3 The relationship between deformation techniques

and static softness
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Tab.2 The calculated residual strain accumulated

in each pass
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Fig. 4 Microscopic structures under different technical conditions

3 & it

(1) BARBRMLE 800~900 C 8k 3 A FL Il Bt » %L
AR B 3 5 16 B R AR X AL A B S AR .

@) EHRREX B M THEACRRHE, BT
Bl AR IO AR R WA, 72 55 B 18 IR TE 9 RN AR R B RE
BLAEH) 5. 08 1.

Q) RAKRAEARM T ZEE ML Z (BRI
FLHD AH L, 8 B A oL R B 40/

e pd ¥

[1] Laasraoul A, Jonas ] J. Recrystallization of austenite after de-
formation at high temperatures and strain rates-analysis and

modeling[J]. Metallurgical Transactions A,1991,22A,151—

159.
(2] A4 Ens. £RBEEAEHAIMI] 65 LTl H
J At , 1989.

[3] & B, FHA,ZEE. IFREZEARXAEEE
RLT]. BB % H,1999,(4) :18—21.

(4] #R~FED, YLD R AME, 2. SELDURM B B 1 [T]. W
#,1991,(3):33—37.

(E#% 55 ;)

A 1556 a3 BOGN 5 5B 58 2 W B X 3 2 R AR
PERESE ML /Ds o 23 IR 3R H e I 2 a4y B R A AL
=7 W% R » VB2 R 280 3 ol T RS 16 A6 BEL S8R » 5 L
S 10 o AR P B R A R 5 O 3R T TP B A 2 TR

5% Hk:

(1] R#7, KR, EHEB. 75 M 40 44 2R BOREFE o 1 8 3
TSR B A MR S [T, PR 4882 22 4, 2000, 20(2) : 123 —
126.

(2] Del&, TR, A% E, %, M¥EdE Co g4k MokfE R 15W/
40 ST AL VR SR A E A M RS (0. R 22440, 2004,
24(2):134—138.

[3] % sk, X R 7. o 40 4 0 1) 7K 6 D38 0k il 4 B AR s M
FT]. ERBMITRESM,1997,23(3):372—376.

[4] FE #.MHAkL BHMMFTLREESRGET] EHEIRY¥
2#4),2000,19(3) ;273 —275.

[5] Xu Q, Vas udevan T P, Somasundaran P. Stabilization of ka-
olinte suspensions by anionic-nonionic surfactant mixtures[]].
Disp Sci Technol,1991,12:83—93.

(6] w5 He,#h 0, XU BHBR. 295K 0 7R Ay 2 8 Be R e (M. b
B A Tl i A, 2003.

[7] Sata T, Ruch R. Stabilization of colloidal dispersion by poly-
mer adsorption[ M]. New York:; Dekker,1984.

[8] Johnson Jr R E, Morrison Jr W H. Ceramic powder dispersion

in nonaqueous systems[J]. Advances in Ceramics, 1987, 21;
323—348.

[9] Jan Mewis, Jan Vermant. Rheology of sterically stabilized dis-
persions and latices[ J]. Progress in Organic Coatings, 2000,
40,111—117.

[10] Jan Mewis, Jan Vermant , Ungyu Paik, et al. The effect of
electrostatic repulsive forces on the stability of BaTiO; parti-
cles suspended in non-aqueous media[ J]. Colloids and Sur-
faces A: Physicochemcial and Engineering Aspects, 1998,
135,77—88.

[11] Mikeska K, Cannon W R, Non-aqueous dispersion properties
of pure barium titanate for tape casting[ J]. Colloid Surf,
1988,29:305—321.

[12] Lee BI, Paik U. Effect of aminosilane adsorption on the rhe-
ology of silica powders in non-aqueous media[ J]. Mater Sci,
1992,27.5692—5700.

[13] Shen Zhi-gang, Chen Jian-feng, Zou Hai-kui,et al. Rheology
of colloidal nanosized BaTiO; suspension with ammonium salt
of polyacrylic acid as a dispersant[J]. Colloids and Surfaces
A: Physicochem Eng Aspects,2004,244:61—66.

[14] Tseng WJ, Chen C N. Effect of polymeric dispersant on
rheological behavior of nickel-terpineol suspensions[J]. Ma-
ter Sci Eng A,2003,347:145—153.

[15] Wang Liwu, Wolfgang Sigmund, Fritz Aldinger. A novel
class of dispersants for colloidal processing of Si3zNy in non-a-

queous media[ J]. Materials Letters,1999,40,14—17.

. 83 -



