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Effect of Hot Band Heat Treatment on Planar Anisotropy of
7 Value of Titanium Stabilized Steel
Takashi MATSUOKA and Masashi TARAHASHI
Synopsis:

Effects of heat treatments of hot rolled bands prior to cold rolling on the recrystallization texture
and planar anisotropy of r value have been investigated for 0.049,C-0.29,Ti steel sheets. The steels
were hot rolled to the bands with slab heating temperature of 1000°C and 1250°C. The bands were
heat treated at 600°C~1 000°C for 1 hr, then 759, cold rolled and annealed.

The heat treatments affected the preferred orientation of recrystallized texture and planar anisotropy
of r value, depending on the heating temperature of hot rolling. It seemed that the intensities of
{110} 001>, {100}{011)>, and {211} {011} components of recrystallized steel sheets contributed to the
planar anisotropy. Electron microscopic studies revealed that the size and distribution of TiC fine
particles in the bands prior to cold rolling were markedly affected by the heat treatment as well as the
heating temperature of hot rolling. It was suggested that these fine particles had an important effect
on the development of the recrystallization texture.
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Table 1. Chemical composition and procedure
of specimen.

C Mn Si P S N Ti

0.046 | 0.30 |<0.01 { 0.004 | 0.005 | 0.0016] 0.21

Hot rolled specimen
(6 mm thick)

Steel A : 1000°C lhr

Steel B : 1250°C lhr

Air cool to 980°C after heating,
then hot roll 3.2 mm thick

Heating

¢
Hat rolling

(2 pass), air cool.

Heat treatment | Reheat at 600~1000°C, lhr,

t————————————— air cool.

J

Cold rolling Reduction 75%

!

Annealing

750°C, 4hr
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Fig. 2. Effect of hot band treatment on mechanical properties and r-value of steels after

cold rolling and annealing.
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Fig. 3. Effect of hot rolled band treatment on
X-ray intensity of steels after cold rolling
and annealing.
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Fig. 4. {200} pole figures of steel A after cold roiling and annealing. Hot rolled band treat-
ment : (a) As hot rolled, (b) 700°C, (c) 850°C, and (d) 1000°C.
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Fig. 5. {200} pole figures of steel B after cold rolling and annealing. Hot rolled band treat-
ment : (a) As hot rolled, (b) 700°C, (C) 850°C, and (d) 1 GOO°C.
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Photo. 1. Microstructure of hot rolled band before cold rolling.
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Photo. 2. Microstructure of steel after colled-rolling and annealing.
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Fig. 6. Effect of hot rolled band treatment on

recrystallization 759, cold rolled sheets
during isothermal annealing at 700°C.
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Fig. 7. Calculated solubility of carbon in steel
used for this experiment.

RLIXCHGELTWS. 850°C M TLE {554} (225) 4

SkhEpLLisy, {100}, {211} HigATHOTHERNRS
et/ hE v, 1000°C ppghanar iy, {110} MmiEEOX

(BltEmaiv2%, {200} ER&ERTIE {110}€001) SAEE
BEl, THOoEARREFMC FELTVWS. 20X
o [HOmARE B LT, {100}, {110} 3 XX
{211} MARZEBR T RETH B L2 5.

4.3 WEMHEDEBESESHE

Ti o ShzEgocBE L, {111} mik
EA®EL, {554}(225) kAo HESESHNEON
REHIZO>WT BLBRiTEh T35, Ti fmoshE
WEECHE X UNDOREIC L D2 bY » 7 2047
D7, WEERTICHTH LT v 236 TiC 12 X 3990 »»,
HBECRENE Ti XD L0V D RENRG PR T V5.
B GREAHBOEREBBCBELTL, STEoEs
R V> LIRS IEREEN R BIITH D LT 5E 2 oW
& BEdliRy D FEFERARE ERLALELH L3S
5. LALBEDL A EOHEMRLEEIFWO»
LT LHPELL TRV, FEROKEHEEZERDS W5
ARV TY, BEROFEEIC X >TIEHERE Ti &
gl & R R AESRENELRTE Y, ThHo
M2 DRSO RIS L MR EOHE L REWc
BiudbDLi3Ez LR .

{100} 011> 3 X or {211}€011) o 2 Af5iE, SEED
Y & RERRT VT o KEIT 70% 12ME OB EE 21T
e, WAKEE TRV S SRR T b5 S
b L, BESiRICII% <3S v. La L BHMozt
DEZ, HD5VIIEERNERE DR VIBEE, BiSE
L INLDOEMAED TR D, BEFTRERZL T H P51
EHRCHECHHLTVE EE, BROXEANROBE
X OHFEMPELD LLESh, AESMOFTEEH
Bea LT LEDRWEEZ SN 5. Fig 6 (0R Lciikk
EEOWER S, Zh o0 Bisk ) BfE&EISERT
50, REFROBHEO-DINLOBELHFMRED L
NIATREM S & DA%, PRSI EIZS 5 513 Photo, 2
CRONB XS CBRIEEARTFESLTWS.

T O BHVIBEHRALER 1T X 5 T HAIHT B hs i £ 30 K
1Ll, ZOMBZHESTHE B L LEVICEERSE Ti &
mEET R bha {554}(225) BEHMIC BATHZ &
i, TOFEMEAHRIT in situ ¥ SAEE L
TETEIZLERELTWS XS5 BHND.
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T OEH L LTHEEEMBoESF (111112 o<
MY o 7 ADWERMBNOZERFL 9 {110}<001), #7
FEo {11011 24EF 50 CRESRSHOEE,
A {L10}C001) 2333 2 WS E 2 HNH LW, A
TRVTEEAAE 1000°C =T {110} »stdhnd 5o
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ha.
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