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Structure and Properties of a Ti-IF Steel Hot-Rolled in Ferrite Region
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(1 Material Department, Shandong Institute of Architecture and Engineering, Jinan 250014
2 School of Materials Science and Engineering, Shandong University, Jinan 250061)

Abstract The structure, secondary phase precipitates and mechanical properties of 3 mm plates of 0.004 5C-0.07Ti
traditional Ti-IF steel contained 0.007P and 0.005 2C-0.08Ti high strength Ti-IF steel contained 0.080P, which rolled by 4
pass in ferrite region between 800 °C and 680 °C from 24 mm plate slab, then annealed at 750 °C for 3 h, have been tested
and studied. The results showed that the tensile sirength of traditional Ti-IF steel was 270 MPa, the elongation 45% and the
plastic strain ratio - r value 1.309, while the tensile strength of high strength Ti-IF steel was 315 MPz, the elongation 44 %
and the r value 1.098. The structure of plates of both steels was recrystallized ferrite of which at center was coarser than that

near surface, but there were secondary phase precipitates FeTiP in the high strength Ti-IF steel.
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Table 1 Chemical compositions of test Ti-IF steels /%

MA c N S P Mn S Ti Al
IF8 0.0045 0.0044 0.008 0.007 0.15 0.02 0.07 0.06
Hom IF 8% 0.0052 0.0031 0.008 0.080 0.23 0.09 0.08 0.06
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Fig.1 Structure of traditional Ti-IF steel (a, b) and high strength Ti-IF steel (¢, d) rolled in ferrite region: (a,c)- plate sur-

face; (b,d)- plate center
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Table 2 Comparison of mechanical properties between two
hot-rolled Ti-IF steels

wpe  BIRGRHE/ BRI/ SEAp A/ r“ AEEil BBk AR

MPa MPa % nfi HrHE
il % 270 45 0 245 1.309
[ 130 315 4 0.217 1.098
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Fig.2 Morphology of secondary phase precipitates: (a) tra-

ditional Ti-IF steel; (b) high strength Ti-IF steel

Hinm

r———

IRMELHNRE, L HATT R, SRS AR
MBI, B FEMNHER PSS HE
BA—EREwWS, AHRE TFRFBRERT
FERLTFA0 , B BT B A0k T FeTiP #7 i , FeTiP
FMZER R K B2 b AR, XS 45 A A8 o
{11 & R FAR AR TR vh i BRI S e 3R A
FHEEMEAMNTR,

3 4ig

(1) SERBEXEH TR R B gE,
i Ti-IF 0 o [HE KT 1, HR& Ti-IF WK /E
ARSE B DLhsR B K FEE IF 8,8 r HBIK,

Q) BTSSR, AR® T-IF R+ HH
T FeTiP HitH, BERH T X FeliP M E—2 BI5E,

B &M

1 Wang Z Ch, Wang F. Properties, Microstructure and Precipitate Mor-
phology of Hot-Rolled Interstitial-Free (IF) Steel Sheets, J. Mater. Sci.
Technol. ,2001,17(1) : 143

2 EEMLRAE R FOERERBILBERETEW#RL F
MR P PERRI I . RFBRIN L 1999,20(3) 121

3 BREREE, BEAM, B84, % Nb. T X TR AR S ke
BRI . FFRR4, 2005,26(1) :30

4 Yoshinaga N, Ushioda K, Akamatsu S, et al. Precipitation Behavior of
Sulfides in Ti-added Ultra Low-carbon Steels in Austenite. ISIJ Inter-
national,, 1994,34(1) : 24

5 Carabajar S, Metlin J, Massardier V, et al. Precipitation Evolution dur-
ing the Annealing of an Interstitial-free Steel. Materials Science and
Engineering A,2000,281(1-2):132

6 Regone W, Jorge Jr A M, Balancin O. Evidence of Strain-induced Pre-
cipitation of Ti;C;S; during Hot Deformation of Ti-only Stabilized IF
Steel . Scripta Materialia, 2003,48(6) : 773

T H(1973-), B, 18-, B, EENEHNF T
RRBR .

e A5 B #A :2005-09-14



