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Analyses of structural and compositional fluctuation in solid solution and its
application for fine microstructure formation in alloys
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Metallic materials with high strength and toughness possess fine microstructure.
Microstructure is a pattern observed on/in a metal or alloy after etching and polishing under a high
degree of magnification using microscopes. In the present study a new method which produces alloys with
fine microstructure using structural and compositional fluctuation before precipitation was developed.



@

B
B -ar . B
B -w
Ti
B -a”
(a) Ti-10V-2Fe-3Al
(1000 ) B
B o
(b) 1000 B )
(300 ) w

(5s

Ti-10V-2Fe-3Al

(b)
30 5

(b) @ a”

@
Ti | ,Mg
nm 10 nm
HRTEM
HRTEM
TEM
Ti-Mo,
Ti-Nb, Ti-V-Fe-Al
@
B
500 700 200 500
a w
1000 B
200 700 100
B
(©)
Ti Ti-Mo  Ti-Nb
a” a"



Al-Li

3.2x 3.2 nm?
Al Li

Ti-10V-2Fe-3A1  wth
B a W
a"
a"
a"
Ti-10V-2Fe-3Al
Ti-Mo 2

Ti-5at%Mo

@
10 s

1000

1000 600

Ti-10V-2Fe-3Al
Ti-5at%Mo

an
an
an
Ti-Nb
Ti-10V-2Fe-3Al Ti-5at%Mo
Ti-20Nb

Temperature (°C)

@

550

500

450

400

350 1

300

106

Ti-5at%Mo
©)
600 10
1EXBS %04
o8 4 A 1R
I 360°C,24h
Z&ﬁﬂlﬁ%ﬂw, 1h
2EREE M EEREE
§
0 102 103 104 105
Aging time (s)
Ti-20at%Nb 1
w 2 w
a
w
w
( 425
o
w
( 425 o



Sengo Kobayashi, Tomohiro Takeichi,
Kiyomichi Nakai & Tatsuaki Sakamoto
Acceleration or Suppression of a -Phase
Precipitation Using Isothermal w Phase in
Ti-20 at.pct Nb Alloy Metallurgical and
Materials Transactions A 45A
2014 pp. 1217-1229.

DOI: 10.1007/s11661-013-2092-1

SENGO KOBAYASHI, KIYOMICHI NAKAI, and
YASUYA  OHMORI Analysis of Ordering
Process in an Al-Li Alloy by a Newly
Developed Method of Degree of Order
Determination  Using  High-Resolution
Transmission Electron Micrographs
Metallurgical and Materials Transactions
A 43A 2012 pp. 4496-4506.
DOI: 10.1007/s11661-012-1300-8

Ti-Mo
Ti-Nb
Al 156
2015 03 18 2015 03 20

Ti-Mo-Fe
156
2015 03 18 2015
03 20
Ti a" , w
a(ar)
2014 10 06
2014 10 07
Ti-Mo
B Al
155

2014 09 24 2014 09 26

155 2014 09 24
2014 09 26

. Ti-5athMo

154 2014 03 21
2014 03 24

. Ti-5athMo a’”

153 2013
09 17 2013 09 19

Sengo Kobayashi, Kiyomichi Nakai,
Tatsuaki Sakamoto Control of Formation of
Metastable o " Phase in Ti Alloys 8th
Pacific Rim International Congress on
Advanced Materials and Processing

2013 08 04 2013 08 09

Waikoloa, Hawaii, (USA)

Ti

152
2013 03 27 2013
03 29

http://ww_kobayashi.material .ehime-uni
v.jp/index.html

@
KOBAYASHI, Sengo



