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Study about influence factors and mechanism of meso-scale microstructural
deformation to achieve active controls of microstructural texture
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It is generally difficult to measure internal plastic strain in a deformed
metal. In this study, internal plastic strain and microstructures were measured in the
polycrystalline metal whose rolling texture is changed with amount of additive elements, by means of

3D/4D non-destructive inspection and analysis of high resolution X-ray CT utilizing synchrotron
radiation in SPring-8. By data analysis, we approached controlling factors caused strain
concentration and texture change. It was found that the importance is interaction between neighbor
grains in aggregated grain structure. We discussed strain concentration and orientation change
mechanisms that are related with different property of neighbor grains by using crystal plasticity
simulation analysis. Since the factor that can be connected with concentration of internal
deformation made clear for metals, the result of this study helps to build the base of method to
control texture change positively to give both strength and ductility.



3 2
SPring-8
( CT SR-CT)
3 M. Kobayashi, et a.: Acta Mater. 56
(2008) 2167-2181.
(CPFE)
0%, 2%, 4%, 6%...
70%
5% CT
X
Tpum SPring-8
500pum X
20keV X CT 3D

Exy €y, €z Vxys Vyzy Yzx 3D



30%, Al-0%Mg-30%CRH Al-5.7%Mg-30%CR1H
50%, 70% ' (d)enn
30%CR |
50%CR 70%CR
SPring-8 CT :
Al-0%Mg  30%CR |
Al-57%Mg  30%CR ! : & SRR
it : i BN
» -‘ W -T pLi i _‘:‘E’a‘h J 'PCC.
ND 14.5% L HE i 15.6%/L1E "
0.5~1mass%Pb ' Bl
. \g o
1
Al-
0%Mg Al-5.7%Mg Al-0%Mg-30%CRH7 Al-5.7%Mg-30%CRF
30%CR @ra L e
14.5% 15.6% tro
s +ygp P
(1 2 1 ®)xo WD e
(ND) i
(RD) RD . Bl
30~40 e s |
©r i
ALST%Mg e
Al-0%Mg — 2 e
A LR TR ! -
ND 1*4.5%E>711£ 0 -0.4 15.6%/ it
(TD ) RD
RD 2
Al-0%Mg Al-5.7%Mg Mg
Al-0%Mg Al-5.7%Mg Al-
0%Mg TD
Mg Al-
2.7%Mg
3  Al-0%Mg Al-5.7%Mg
Al-0%Mg-30%CR# (I T & 14.5%)
Al-5.7%Mg-70%CR¥ (£ T E15.6%)
40y T T T T 40 T T T T 40y T T T T 1 2
sl @ S008] 2wl ® 1 S003] 2 © 1 550083
S o} i 1 8o i 1 8§20t E .
gwo- : -gwo- -gm- ! g 2
oy Il E | 1 oLt 1 L 1 | oLt 1 : 1 (a)-(c)
,,,,,,,,, O e By Suanep Mg
40 T T T 40 T T T T 40 T T T T
T T : _I T T T : _I T T T : _I T f
= T R = 7 DO A =T B L
é 20 1 é 20t ! 1 é 20F E 1 o  Brass ymo  Cu
£ o i { & 1of 1 4 & 10 1
0077 l:) o r S v l:) o o SN v l:) 603
Strain, ygrp Strain, yyp Strain, ypp



2 2 2 0

Kobayashi M. Zhang Y. Ishikawa H. Sun J. Oddershede J. Juul Jensen D. Miura H. 61

Investigation of Relationships between Grain Structure and Inhomogeneous Deformation by Means 2021

of Laboratory-Based Multimodal X-Ray Tomography: Strain Accuracy Analysis

Experimental Mechanics 817 828
DOl

10.1007/s11340-021-00701-0

Kobayashi Masakazu Miura Hiromi 24

3D/4D characterization of strain distribution evolving within the microstructure during plastic 2020

deformation

Current Opinion in Solid State and Materials Science

100835 100835

DOl
10.1016/j .cossms.2020.100835

1 0 1

Masakazu Kobayashi, Yubin Zhang, Haruki Ishikawa, Dorte Juul Jensen, Jun Sun, Jette Oddershede, Hiromi Miuraal

Investigation of relationship between grain structure and inhomogeneous deformation by means of a laboratory-based

multimodal X-ray tomography

The 19th International Conference on Textures of Materials (ICOTOM 19)

2021

(Miura Hiromi)

(30219589) (13904)




(Aoba Tomoya)

(50757143)

(52501)




