2017 2019

Computational study on size dependent fatigue of materials

Ogata, Shigenobu

4,900,000

18

A theoretical model based on transition state theory for predicting fatigue
life of nano-materials has been established. In the model, the fatigue life is described by a
function of loading amplitude, loading frequency, and system temperature. To demonstrate validity of
the theory, molecular dynamics fatigue simulations to Cu nano-wire has been performed under
different loading amplitudes, loading frequencies, and system temperatures. It has been confirmed
that the theory well-predicts the fatigue life of the nano-wire directly estimated by the molecular

dynamics fatigue simulations under the different conditions.



18

) Cuatom

Z[001]

Y [010]

Material : FCC Cu

Periodic boundary condition: Z direction
Number of atoms : 650104

Interatomic potential : EAM 7

46.0 nm




Strain[%]

N

0
1668.5

1762.5

Normalized Stress Amplitude

1856.5 1950.5 2044.5 2138.5

0.5

0.4

0.3

0.2

0.1}

0.0

Time[ps]

dislocation W

100K
200 K
300 K
400 K
500 K
100 K-MD
200 K-MD
300 K-MD
400 K-MD

i 1]

100 162 104 108 108 10" 10"

Number of Cycles on Nucleation



6 6 4 1

De-Gang Xie, Zhi-Yu Nie, Shuhei Shinzato, Yue-Qing Yang, Feng-Xian Liu, Shigenobu Ogata, Ju Li, 10

Evan Ma, Zhi-Wei Shan

Controlled growth of single-crystalline metal nanowires via thermomigration across a nanoscale 2019

junction

Nature Communications 4478-1-8
DOl

10.1038/s41467-019-12416-x

Yuji Sato, Shuhei Shinzato, Takahito Ohmura, Shigenobu Ogata 121

Atomistic prediction of the temperature- and loading-rate-dependent first pop-in load in 2019

nanoindentation

International Journal of Plasticity 280-292
DOl

10.1016/j . ijplas.2019.06.012

Gurcan Aral, Md Mahbubul Islam, Yun-Jiang Wang, Shigenobu Ogata, and Adri C. T. van Duin 125

Atomistic insights on the influence of pre-oxide shell layer and size on the compressive 2019

mechanical properties of nickel nanowires

Journal of Applied Physics 165102-1-13
DOl

10.1063/1.5080640

Ping-Jiong Yang, Qing-Jie Li, Tomohito Tsuru, Shigenobu Ogata, Jie-Wen Zhang, Hong-Wei Sheng, 168

Zhi-Wei Shan, Gang Sha, Wei-Zhong Han, Ju Li, Evan Ma

Mechanism of Hardening and Damage Initiation in Oxygen Embrittlement of Body-Centred-Cubic 2019

Niobium

Acta Materialia 331-342

DOl
10.1016/j .actamat.2019.02.030




Gurcan Aral, Md Mahbubul Islam, Yun-Jiang Wang, Shigenobu Ogata and Adri C. T. van Duin 20

Oxyhydroxide of metallic nanowires in a molecular H20 and H202 environment and their effects on 2018
mechanical properties

Phys. Chem. Chem. Phys. 17289

DOl
10.1039/c8cp02422g

67

2018

263-268

DOl
10.2472/jsms.67.263

11 8 8

Shigenobu Ogata, Shuhei Shinzato, Yuji Sato, Takahito Ohmura

Atomistic modeling of the temperaute and loading rate dependent pop-in load in nanoindentation

International Conference on Plasticity, Damage and Fracture (ICPDF) 2020

2020

Shigenobu Ogata

Multiscale modeling study of pop-ins in nanoindentation

Asia Pacific Congress on Computational Mechanics (APCOM) 2019

2019




Shigenobu Ogata, Yuji Sato, Takahito Ohmura and Shuhei Shinzato

Atomistic prediction of the temperature- and loading-rate-dependent pop-in load in nanoindentation

The 4th International Symposium on Atomistic and Multiscale Modeling of Mechanics and Multiphysics (1SAM4-2019)

2019

Shigenobu Ogata

Atomistic prediction of temperature- and loading- rate- dependent pop- in load of nanoindentation

13th International Conference on the Mechanical Behavior of Materials (1CM13)

2019

Shigenobu Ogata, Takahito Ohmura, Yuji Sato, Shuhei Shinzato

Modeling of pop-ins in nanoindentation

Materials Research Meeting 2019

2019

Cu

2018

2019




Shigenobu Ogata

Hydrogen and dislocation assisted grain boundary crack initiation ~ A molecular dynamics study ~

International Conference on Plasticity, Damage, and Fracture 2019

2019

Shigenobu Ogata

Modeling of Deformation and Strength of Structural Materials” , International Seminar series on Time Dependent Multiscale
Phenomena of Materials

International Seminar series on Time Dependent Multiscale Phenomena of Materials

2018

Shigenobu Ogata

Predictive Multiscale Modeling of Deformation and Strength of Structural Materials

IUMRS-1CA 2017

2017

Shigenobu Ogata

Predictive Multiscale Modeling of Deformation and Strength of Nanostructured Structural Materials

The 9th Conference of Asian Consortium of Computational Materials Science (ACCMS)

2017




M&M2017

2017

(Ishii Akio)

(80773340)

(14401)




