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The Effect of Silicon on Recrystallization Texture in Low
Carbon Steel Sheets Containing Titanium
Masatoshi SUDO and Ichiro TSUKATANI
Synopsis :

The effect of silicon addition on the recrystallization texture of titanium — bearing sheet steel containing
different amount of carbon in solution was investigated. The addition of silicon effectively developed
{554} (225) recrystallization texture. This occurred when the specimen was annealed not only at a slow

heating rate but also at a rapid heating rate.

The changes in the annealing texture were regarded to have

arisen as results of the effects of the decrease in solute carbon content and the stronger component of {111}

{112) in the cold-rolled states.
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Table 1. Chemical composition of steels. (wt2;)

Steel c si Mn s Al N o Ti Ti/ (C+N)
atomic

A 0. 005 0.01 0.16 0.018 0. 002 0, 004 0. 005 0.124
(0. 046) 0.45

B 0. 003 0.23 0.16 0.019 0.012 0.001 0.008 0.110
(0. 050) 0.34

c 0. 004 0.50 0.15 0.018 0. 002 0.001 0. 006 0.120
(0. 050) 0. 42

Ti*=Ti-Ti as TiO, and TiS
( ): Carbon content after carburization

BH 59 4£ 3 A 15 H% f+ (Received Mar. 15, 1984)
* (KR E BT e RT (Central Research Laboratory, Kobe Steel, Ltd., 1

Wakinohama-cho Chuo-ku Kobe 651)
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Fig. 1. Effect of silicon content on the pole

densities of water-quenched ([7]) and furnace-
cooled steels () after annealing for 5 min
in a salt bath of 850°C.
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Fig. 2. Relation between the pole densities of
water-quenched steels A (09,Si) and C (0.5
9,Si) and the heating rate of annealing.
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Fig. 3. (200) pole figures of water-quenched
steels A(a) and C(b) after annealing with the
heating rate of 100°C per hour and then
holding at 720°C for 3h.
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Fig. 4. Changes in pole densities as a function
of carbon content of water-quenched steels A and
C after annealing for 5min in a salt bath of 850
°C. (Symbols are the same as in Fig. 2)
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Fig. 5. Relation between Snoek peak height,
(Q~Y) max, and the pole densities of steels A
and C given in Fig. 4. (Symbols are the same
as in Fig. 2, and arrows indicate water-quen-
ched 0.059%C steels)

ERWCEEMOERSIT 24h BEABEZEOLDOTH
5. FE L CREOBIMTAE Tgy 2B L, Ine
AT 5. LA, AT bRTHCOCEDOH
et s BEEEINEL, R—CETHELCEE
ﬁEC@ﬁﬁi—%b‘ I(zzz) B X OMEL 1(110) 75_’/:13'3" 2 ¥,
Ty 2T CEDHIMCHE S B/ NEL, #MA
LG TOMBIZ X AEDIZEALRD BRishok.

— 134 —



AEMIROBREAREERC K T S BEmoRE

1925

ERFE Ti mms
100 O-or P-o—
7
Eoor © o8
- ol ’I
E 60_ // ,/:/
L z.or ’
g AR
o 20+ ,}D ";iz’/
2 0o -0—0—8&
.U 1 111 Lt $ o1 LIl
03 05 1 2 35 1020 50
580°C X t min

Water quenched Steel A

Decarburized 4

Water quenched Steel C

Decarburized ”

Fig. 6. Changes in fraction recrystallized during

isothermal annealing at 580°C.
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Fig. 7. ¢$=45 deg sections of
crystallite orientation distribution
for steels A and C at the comple-
tion of recrystallization during
isothermal annealing at 580°C.
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Fig. 9. Effect of silicon content on the pole
densities of extra-low-carbon titanium-stabili-
zed steels after annealing for I min in a salt

bath of 850°C.
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Fig. 10. Relationship between grain size and
L339y /1 (299) Of extra~low-carbon titanium-stabi-
lized steels A and C after annealing for 1 min in
a salt bath of 850°C.
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Fig. 11. Changes in the electrical resistivity of
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OB OWTE L BT, BEIMOKERE Ti
WM & B R (B XOWER) Mo BIERFEE o MHE D
WCHB oS, B X b TiC B 3 fEaiciHm
L, BJE% o TiC §#ME L <% (Photo. 1), L7
PO TBERRIE 5 20 pm 7> 5 8 pm ~ L HHIME LT
W5, W.Q. %10 D.C. HoBJEHEZRIT/NX L,
BEREFV~DEEISE DX T THH, HERTE
FLEE 2 evs {1H}01L Hiz~ o EF21ED bh
TWw5h, ZOX5#AD W.Q. it TiC B4R
BRZ TiHMMI v $4<, LrbBHTHIIDI
B OBEAHIE X, ToFERAMEEZAHE X R
D, BB+ RRENTHLDHEE % F 7 fr {111}

(b) After carburization
Electron micrograph of carbon replicas
showing precipitates in hot rolled steel A before
cold rolling.

(a) Before carburization

Photo. 1.
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EBRFZ Ti RNAERKOBHELESERCK LET Si RinoFE 1929

A12) ~DHEERFEOLIDEELORS. —~FHh
XL 0.5% Lo SiEmEmLCd @CoOW
Q. #), MAKERT, [C] BEddic b, BE
REAGOL {111} (112)> {211} 011) FRL~ D JF AL AL A
fRExXh, Fig. 8 wrRTIS5eBHEOMERE Tidk
el LR CHEEEHB 2 bhbz teinh. Z0X
5 e IERE ARSI RET B & {21101 BIEH
wxt L RD-60°/<011) #4359 o 35° o [EHEEEHRIC B
% {554} (225) A BRI ELERES EW
FoDERMCEAERL, LadEZo {211} i
BRWELRCRE T 5 {554} (225) S MESHLE
DR EIh-bDE:ELA. “hboBgut [C] &%
BAOIRLBERM TR I VEECECD, [C] B IV
Si A LIELEESHSE OV BESREAHBPVR CEE
TefRE R R LRI R

5. &

PYEOEBRENGAETARETO () ERE Ti
IR O BEREAHBRPRC T Si iminoEE
COWTHRAEL, kD X 5 BEREVWERAY 2 7.

(1) Si 2@EmT 5 EBRENFEELTH, TE,
asEMoVThicks\ T {111} BELEAHBENR
BL, FOXHAT {554} (225) TH 5.

(2) A GHA) 3 Lo 0.5%Si wng ($MC)
DOCEAMINIBIEEZTD [y @ﬁ’)‘%l(ﬁ Iy D
BinEEREEREOHEM L BRWHBEEGAES 5. [F—C
BECHE LB4E, 0.5%S1 MoEBKERITEREO
FhIp/ARL, Si FMIEBRERZBD IR 5.

(3) +wxvxa bHTHEAE (F.C) H%x 580°C &
BEEM L oA ABAROBRBRERIZIZEFEL
WEb b b, F.Co Bt D e ORMETL
MACHRTHMC oI, 2oz LidgCo W.
Q. Mkt i o R k) BEMNEBKRER
DWW LD Lny HEIMLTWABERCiZs it b i
. LeadoT, HRERMBE CTORBRRE LD LIBE
Borhn X v EELBREZRLLLTWAEE XL b
5.

(4) HEAMOKEH B X OBEM OWEE SR
1 {2113011) FHfrofie {111} 011) F{ZDEREH, TR
Bbhh, BEK UL CERBOBIER AR LR DT
Wh. CHITERMB X h TiC 2135 b,

i

Lo b Mk Licke®dThAH 5. 0.5%8i #EmT5 &
B LI WEAMOBIEEAHBE LR Ll h, {111}
O1L) ~o&EFEMFF v, {111}112) »np {2113011)
~OFEENEECR L. TOER {2113(011) Bt
Jifiz & R.D.—60°)/(011) v 35° EELBH{FRI
b {554} (225) BiEMESGHBEMTS.

(3) DIEO#ERZHEAEL, Si Hminkg L wiEg+
N R BLE2 b ickh, ELRRBEBRKRER
WA ZIEDBZ LRIV SEESHEBOT L XUE
DHEEELE2, ToO/BR (554} (225) HiEMEAHN
TR Eh% L OMELRE L.
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