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Process for Hot Rolling KS Ti-9 Coiled Sheet for Less In-Plane Anisotropy

in Strength and Bendability

®RES ZHE—BR**
Yoshio ITSUMI Koichiro TADA

KS Ti-9 has been developed as substitute for Ti-6Al-4V alloy, which has been widely used in aerospace parts.
However, this alloy shows strong in-plane anisotropy in strength and bendability when manufactured by the
conventional method, that is, by a uni-directional rolling process in the «-j region. In order to reduce in-
plane anisotropy, we have adopted the /3 rolling process, defined as the process of rolling after heating the
slub in the /3 region. This new process results in forming a weaker transverse-texture than that obtained by
the conventional method, as it offers a much better chance for new « nucleation with random crystal
orientation in cooling from S into the «-5 phase. Trial sheet manufactured by the new process on a mass
production line also exhibits less in-plane anisotropy and has the same properties as Ti-6Al-4V.
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Table 1 Chemical composition of KS Ti-9 specimen  (wt2)

Element Al | Mo | V Fe | Si C (0]
Chemical compositions 4311191 158 |0.51 | 0.27 | 0.03 |0.142

Nominal compositions 451120 |16 | 05| 03 ]003| —
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Fig. 1 Effect of furnace temperature in hot rolling on mechanical
properties of KS Ti-9
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Fig. 2 Effect of furnace temperature in hot rolling on anisotropy in
strength of KS Ti-9 sheet
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Fig. 3 Effect of furnace temperature in hot rolling on bendability in
L and T direction
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Fig. 4 Effect of furnace temperature in hot rolling on anisotropy in
bendability of KS Ti-9 sheet
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Fig. 5 Relationships between furnace temperature in hot rolling and
microstruture after hot rolling and cold rolling with subsequent
annealing

950°C (a-p3 region) 1,000°C (3 region)

KGR ERD o« THIKEHR B TH B, 950°CD o - B ELE
Mg, ZREEHE FTOFEMERE D728, HRL L 2287 «
Hh A HERE T 1A R0 RO O 72 SRl 2 AR YS — 1250 L T
W5, WM TR, W L B OMR LIZ K - TRRM
M IR NS, —F, BIEEMIE, BJtdic
Pt U7z « ICETER D 5 72D RO FEy o 1357 W &
M, TAXY FHHBHER/NE <, @B Z 557281k «
MY —ITHEL T3, ZHUTHIEE, BEgtizimz 5 &,
Rl o 8 S0 S, b 2 HETER A S 2 A
A, a-BIEEEA &0 & Tl 2 S 5 h
T3, RHEMEMORIT M TSN ETSDIE, 20y
— PR b A FEEHF G L TnWb DL EL 6N 5,
WERESIZ D o« ORGSR~ v 7 L AR AR 6 (12
RS a-BHEEMIZIZEAED o O (0001) D EHR
T JF AN A 72 FER5 12580 Transverse Texture (LI T,
T-texture £WVV5,) #FK L T35, ZhiZx LT 1,000
C O BIEHEM I, Ttexture DR 555 & DD, MRifithk
a5 (0001) O HEEEA T 5K £50° @V 72 sprit
TD texture A< 7> T 5, B 712 (0001) HioDHER
JEE— 2 1C RITT MRS OB AR Lz, pHEEMIE
a-BIEHE & O R IIE <, SO EAMA TR L T
WBDIZH L, a-B HEHETIIWIN « PELERRIZIN T %

1070

100 ——200
—a00 ——130
Y00 —180
o | =700 —170
—00 —180
— 500 —5.0
—i00 ——140
—30 ——130
— 200 120
—0 10

950°C (a- f3 region)

6 FALEIRIE & EAOMKEO IR
Fig. 6 Relationships between furnace temperature in hot rolling
and their texture

1,000°C (2 region)

25 T I T T T
: —O— Hot rolled sheet (4.5mmt)
| —— Cold rolled sheet (1.0mmt)
= 20+ 1 e
El 1
g 1
z 15 : ]
g
k= 1
g 10 : ]
= I
8 1
e} 1
< b5F 1 R
7,=970¢]
1 1 1

O 1 1
900 950 1,000 1,050 1,100 1,150

Furnace temperature (°C)

7 (0001) HEREE 12 JI T BRI O Fp
Fig. 7 Effect of (0001)Max. intensity on furnace temperature in hot
rolling
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Fig. 8 Effect of annealing temperature on tensile strength and their
anisotropy, comparing KS Ti-9 sheet hot rolled in 3 region
heating with in « - region heating
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