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Deﬁending on the arrangement and structure of lattice defects, the distance
between carbon atoms and their energy states change, which can be used as a function of the physical
properties of low-dimensional carbon materials. The lattice structure of ideal carbon materials
consists of six-membered rings, and in lattice defects, this is expressed as a combination of five-
and seven-membered rings, resulting in a hierarchy of lattice defects. The purpose of this study is
to establish a mechanics-functional surface design theory for low-dimensional nanocarbon materials
with lattice defects and to elucidate their hierarchical nature in order to construct a deformation
mechanics theory based on the curvature of the lattice, which has its basis in duality with
mathematics. Furthermore, we have identified a new shape imparting technique to improve the material
properties of low-dimensional nanocarbon materials.



B X C—19, F—19—1. Z2—19 @)

1. WFEBAESI O 5
IRRTTIRBMEHT UIE UIETEET D8 K1, —fRICT 2 MEF O BREE « L5240 - Mk
Btk a2 B b &85, L L, BB RIBORESCEE Z L - T, BR[O BREEC = %L ¥ —Ik
RN U, ARIRTTIREM B OMMEN AT 25 Z & Z2RRE L L CRIFTX 5, FRARAY 722 BB
DT REEITABER TR SN, BTRBETIIINAREERSCEEROMEAS DY TEHR I,
T RaDOBEREMEN S 5,

2. WREOHEB

AMFFETIL, & T RGO FERENEIZ A B UTARIROC T/ IRBEM B O el 2 st L, )57

RETSBUSIE 2RI L. Bri7e e 70 & IR OGO ML 2 BV E 35,

e /7 7=xrv—}h (Graphene sheet : GS) °#—7R>F / F 2 —7(Carbon nanotube :
CNT) 72 & @ Al & 2 7S BB O MBS N G ST ARIRIE )/ IR B R O 58 42 4E b
W2, BT RIMGEEEIICEANT D Z L2 L > TER SN D EEEZEMNT L. mAERO
A=A L HBEMROZE U CHET D,

o TSR ORI OBSRE IR GRS L A8 R BE A BT RIS R BT 2,

o HR(TELS & BN AR T OFEMME AR U, T/ EESEEE T 57 T 7 74 MO i
ZIGH L, EBIZ, 79774 ML EELT fEt T I v 7 x| REMERILT T 2T
v 7| EIREAe, HifEe EREEE AT DM BHII TR SR 2 ik T 5 2 & T BEmEIC
WA 2R LR - A TR O EFEL OB L THE T 5,

3. WD FHIE

T 2B T, Eshelby SRR #E A ¥ — b & L, BF DT XX —iI2 K DA
& [N PR DA 2 87 LOVRAR TR 5, 8700 70 8LR T, mAVEE N 2 - 7o iE
Ze gl &Rl U, KSR ME IR R T N O RS A & AT, il b R R A O oo FEph R oo 26
(Fraviind V D58 S O G K AFPEICRIG) SRR 2%k 5 2 B O dh 3 & O A O
L (Frivth 2y V ORARAINEE 2 B PSR LT 972 2 L ITRHS) OO FITIB 1T 2 KR
BHREZIIE L CHBERHZRIOSH L E D L7580 T, MEROMIZEL 138 BB HE EH L
WHIEZRTRML LT, £ BT, J1JFCHE T & ZHEALECS & [EINOBHER - O ZE M3 K Oy 2 (]
ZTHRONIERIC I Y | BB K& R U, MERFED B IRAE L7481 Kt g o
HHPLR~DOHIEL 7 4 — R 7 Z24To 77,

4. HFIERHE

[2 02 0] “RTHMERIZES < WERDOENLGR TIERHE T & /e o TmHAVE KT 5
NFEERET D701, TPEERGCT /) REFERICHLER E CER)O LD IE L ADEAR
fr & RpamIfnr (EATEY)) 2R L 0 R+ T v 28R L7 (K1), BRIk, FAER
IR B GS IR IRE. BAMINTE EADRIN LN ES] 28 AT 5, &z HE
EEHWCT, BEEo il EREE 2 Z e 5, FET, I RIBEZMBEHICEATHZ &
WZE D ARMBEZIER L, B0 RENEEN A L, BN EER L b7,

IED AL KOEE  EOEMES KOIMES  EAREF

DFEHEY
2al—i3r ¢

[2 0 2 1 4] FIHFEEICER UTHAELS & [BINBEG - O 157 V& -V CL 7B 1581k
LV EEREROIN T E XNV XF— 2 EREMICEL LT, Eshelby H 7B Co VX —L 2D
W Z DB G150 A0 . configuration 7 DZEAfiMEZFER L, TP EFHA S G O E X b &
1To72e — . BB FETEONIZMERLE T A FRT Uy L2 X — o1 MEHOBGR



7ay L, R/ RECL AR TRLE (®2),

-6.50 -6.50
-6.70 - -6.70 -
5 >
£.6.90 690
4 g |
g 2
=-7.10 E-7.10
5 E
2 :
-7.50 . ! L | L . 75 L ! . L . | | .
0.00 0.02 0.04 0.06 0.08 0.10 7 8_00 0.02 0.04 0.06 0.08 0.10

Square of Mean Curvature [-] Square of Mean Curvature [-]

(a) (b)
M2 R7FrvyrzmxoX—LRRihRof (a) EOR (b)) ADFEN

[20 2 24E] K THGHOEHET VERAWC, T/ RE#EEEET 5777 74 Mol
Fhim A A L, BN O KK72T Tl T, BRXME ST, BEEEERICY v 7y
—va Vv ERDOELEZITo7 (K3),

1111l 111

NN
a
m
Il

z C
o :
/
X v
J
(a)

(b)
M3 77774 Mol yTalr—ar (a) TET LV (b) A%



4 4 0 3

Xiao-Wen Lei, Shungo Shimizu,Jin-Xing Shi 12

The theoretical study of kink deformation in graphite based on differential geometric method 2022

Nanomaterials 903
DOl

10.3390/nan012060903

Yoshitada Tomioka, Toshiaki Natsuki, Jin-Xing Shi, Xiao-Wen Lei 12

Theoretical evaluation of impact characteristics of wavy graphene sheets with disclinations 2022

formed by origami and Kirigami

Nanomaterials 436
DOl

10.3390/nan012030436

Shi Jin-Xing, Lei Xiao-Wen, Natsuki Toshiaki 21

Review on Carbon Nanomaterials-Based Nano-Mass and Nano-Force Sensors by Theoretical Analysis 2021

of Vibration Behavior

Sensors 1907(1-20)
DOl

10.3390/s21051907

Li Mengying Lei Xiao-Wen 211

Molecular dynamics studies on mechanical properties and deformation mechanism of 2022

graphene/aluminum composites

Computational Materials Science

111487 111487

DOl
10.1016/j -commatsci .2022.111487




12 4 7

Xiao-Wen Lei

Deformation mechanism of nano layered solid

2021 China-Japan Academic and Technical Exchange Conference on Composite Materials

2021

Xiao-Wen Lei, Ako Kihara, Yoshitada Tomioka

Analysis of mechanical and geometric properties of hierarchical lattice defects in low-dimensional carbon nano-materials

The 25th International Congress of Theoretical and Applied Mechanics (25th ICTAM)

2021

LEl XTAOWEN

M&M2021

2021

Peng-Fei Xu, Yuichi Kojima, Xiao-Wen Lei

Research on the deformation mechanism of ripplocation in layered solids

The 14th World Congress in Computational Mechanics and ECCOMAS Congress

2020




Xiao-Wen Lei, Ako Kihara, Tomoya Taniguchi, Shungo Shimizu

Hierarchy of lattice defects based on fusion of differential geometry and mechanical function

Webinar on Materials Science, Engineering and Technology

2020

Yoshitada Tomioka, Xiao-Wen Lei

Geometrical and energetic analysis of curved surfaces due to disclination in graphene sheet

The 11th International Conference on Computational Method (1CCM2020)

2020

Xiao-Wen Lei

Configurational force of lattice defects

The 11th International Conference on Computational Method (1CCM2020)

2020

Xiao-Wen LEI

6 WEEK

2020




Mengying Li, Xiao-Wen Lei

Molecular dynamics simulation on Mechanical properties and deformation mechanism of graphene / aluminum composites

15th World Congress on Computational Mechanics & 8th Asian Pacific Congress on Computational Mechanics

2022
LEI Xiao-Wen
35 CMD2022
2022
LEI Xiao-Wen
35 CMD2022
2022
LEI Xiao-Wen
2022

2022




http://mech.u-fukui.ac.jp/~nano_lab/




