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WHEREC RO (330) : A floating stress—point integration meshfree method and a mesh
rezoning finite element method based on the incremental equilibrium equation are
developed. Both methods are novel numerical method to analyze large deformation of soft
materials, such as heated polymers and glasses, stably and accurately. These outcomes
are expected to be effective means of the numerical optimization for fabrication processes
with large deformation like thermal nanoimprint.

A TEHH
(AL 0 1)
R MR & B
2010 AFJE 800, 000 240, 000 1, 040, 000
2011 AFJE 800, 000 240, 000 1, 040, 000
2012 AFJE 800, 000 240, 000 1, 040, 000
Gy 0
Gy 0
¥ FF 2,400, 000 720, 000 3, 120, 000

R T S IR
BfFEOSE - MEE « BT - AEPE T - L
F—U—R:F/ -~ 7L S ATV, AyaT7 =ik



1. MBSO 5

W — il SN e &M A T T R
BRI ELL BTV L 2 BHIR I HR LA A T
H— BB BT ) A Y v MEE,
W AAR O 2 pE ) ORI THflr & L CiER
FEDTND., FIAT IV N Tak Ry
W=D BES & L TREE DM /N—F
T 4 AT DRFEBBBEI N, ShbA 7Y
v MEAR, SEITHER LTI b D EE
b5,

F ATV PN TIEZEDRGBD/NE S
B, ERBEHNEW L, SN #BIED
WREEAZHEST D ZENRNETHD Z %D
MERHD. o TEBROFITEAICL DT
0 A fE A XA RERIC b FE I b 2 R
FASE L, BAFARNT IS X D BRI AT 238 U7z
ot ARECFEOWNSENEEN TN 5.

e ETEHESIZIRATF /A7) FhD
K HE O K5 AL 22 O A7 R ELE fRAT IC B35
T JE % AHIFFEBE bk DLAT & 0 U Se BT €
1T5 T, BHIR ORI O WIE & FEBR
HHFETITVY, oD — A THRIEFZIRA
HlEfetr & B —HLTWDH Z L 2mERL,

AT E TV DR GPEEREE L TR, Ll

ARFFELART OBFFEIE A 2 3 = [ 7 0 FEM fi#hir
Th DA, EENRA LTI MBS
SENDET AT b HF — 2 DRL B
WaiTo Z EIIARARETH 7=, (X1 BK)

Z ORMEE RIS 5%, HFREE DT A
v Va7 — R KRR TEARAT O BRI
FLTW=. FEM TIEA v v o OGFEIZ LD
BN HRAT R EE & 72 2 BIRE IS 6 L C Y Ry
FFPDRA v a7V —TETHRY RN
BonsZEERHLTWE, UL, Ml
BA & FP O FEHT TR 3R 72 B O f) I B B 1
BV, TR ARNT I T 5 2 113k
ERLBEMED M ENFREE L CEEIA T
7.

2. WED B

AL TIXE A DBE %l K S KIS 2%
e Ay a7 ) —IRICL Y MBIT T 5 Tk
L, BT L 28T 4 7Y
NRTE D 7 v A b Bk AN T D 2
LEBEEE L. MIBENEEE LT, EEL
TRD 2B ZEDT=.

s Ay a7 ) —IEORSE L2 ErEm Lo
Z5 D B3

B AT v NEBREE T TORR
FIEOMGE

3. WFFED Ik
kDA v 27 ) —ERNFEORMBEN L
WART AT DDA R T AT T 2T A Y

L7280, B ORIET v 7T AEER LT

EORER, IRy, AR OB,
FEOMIE, Wy ENEE R0 4>07
AT T BB DY FIENEE & et
WHENTWD Z e xR L. FRICESERE
A TR EH WD T A 5 TIEFeRE
FHEDOLDOTHS.

UL, B L ERRTFETIILITICET
LHEONOREE IR D Z ENKRETH
ST,

« FEOMHEIC 2 2 BHE IR S
o [MZETEER-CREfh T O HL YV $\ 23 JEE
< SRR 2 AT D R~ O PR 2 E HE
INLOMEFTHTNLA Yy 27—k
WCHFEDOLDTHY, ZihbEHFFEHENIC
RS D Z LR L E L7

Z 2T, WFEHIMNICENF A T ) vk
FER A FT 5 Z L iEaERD, R IZMBE D
HREHZA v a2 ) S —= FEZBRT
DT ENEMEEMEEIE LTz, HEO TR
FEFBRRNZ2HNWLTATTIEEFOEFIZ,
HTERAREZA Yy 2 S —= v TR
BRI L C LR ORMEE LT 25 2 & 2 H0
L, FEBROEMIIMIEMRSE THRITITY 2 &
E L.

4. HFIERE

(D FESSTEA v =27 ) —1EOR%
WBELZEMEZFAMATZA Yy 27
— AT RO Lz, BRI,
TR T LUWOIS RS

« RETEIRE O B2 O B 1A

« Xy FT A MEIE DT O RHIEE

- BB RER$IE R E W T2y B R
DOFHLWT I Y X LEREL, FENE R
A va 7 V—ikERFE Uiz, (REMZ2MT
FERAEX 21T, BIEAEEICEN D EL
WRETE &L 5 AT iokt U, Sk TFETIIE
LWEERF LN WEAICB N THLRY R
RN HID 2 & BRI L.

=2, Eiko@my, FHEREOSZ S AL
HOBEMES OBLEND, KTFEEERNLRT
BIZT 5701135 —2 >0 7 L
AT AN—" BT HT L EmR L.

) BB E RIS AIRER
Ay val Y —=r TIEORS

WERDAREREICBO T XX HfE
W B S A = S SEE T E A e B T
W2k, K L e A MG 2 A RER
Ay a == 7EERE L. Ay
2 UV == ZiE R, BRI O T CRETRE
MDAy a2z Ay 7L, REEEZIH
Ay VadbFiAvva~tey 7T
D LT ERITT D FIETH S, BLWD
REWEMEO AREZBMITICANE SLD
FIETH DN, FEELEMEL M=)



BEIXREHESL STV,

RFEFTHEREOA vy 2l —= T
(2 F W TEIAIRHE A3 R FET B9 22 i 09 1 R e
Lo TLE D MEZAREWIZHRT HF
ETHDH. £z, KFEOERP P AIL
PERDARERELZFEIL L T D72, Ay
a7 ) —BICBW TR LR RS
JEME S OREITELE L. AR 2 7T 5]
X3 T. 1B 2R LIEEED
AREZEBIOEHIENEA Y27
—EX Y H@ENITEE LW KREFE O
W L CWND 2 ERyn5.

AR FVEIT TR 8 T 7= B fbr i IR 8 oo 35
TN DN LD, Ay a7 ) —
EE D QEHM O TL < ORRZ 21T
HTENPHMIFFTE D, A4 WOBEKT
AT ) AT NEREZBBL TCOF
EREEIC O W T HIFVFRICHEHINARET
bHHEEZTND.

5. FT7pggIam 5
(WFFEREH . DHIEHE R ORI 12
=)

GEEEsmsC) GH41h)

@D Yuki ONISHI, Kenji
Static—Implicit Finite Element
Formulation for Large Deformation
Analysis Based on the Incremental
Equilibrium Equation, Theoretical and
Applied Mechanics Japan, Vol. 61, pp.
135-144, Jan. 2013.

@ Yuki ONISHI, Kenji AMAYA. Floating
stress—point integration meshfree
method for large deformation analysis
of elastic and elastoplastic
materials, International Journal for

AMAYA. A Novel

Numerical Methods in Engineering, Vol.

92, pp. 36-55, Oct. 2012.

@ XEEA, KRAEER. WHHESZ RN
TS RS OERBIZ L D A >
a7 U — REMHT, B AW Y=
W SCHE AR, Vol. 77, No. 782, pp.
1656-1670, Oct. 2011.

@ Y. Onishi, K. Amaya. A Novel Meshfree
Method for Large Deformation Analysis
of Elastic and Viscoelastic Bodies
without using Background Cells,
Journal of Solid Mechanics and
Materials Engineering, Vol. 4, No. 11,
pp. 1673-1686, 2010.

CEA%E) GHL 34F)

O KEAH KAEE MOTHEHE
RIS < R BRI & 5 KA
TARANE Y 7 —= > TR, 5 62 [E

Ambs )RS, A 62 [RIERERIG
S GG SCEE, Vol. 62, Mar
2013, R TR

Yuki ONISHI, Kenji AMAYA. A Stable
Rezoning Method for Large Deformation
Finite Element  Analysis using
Incremental Equilibrium Equation,
International Computational
Mechanics Symposium (ICMS), Oct. 2012,
Kobe, Japan.

Yuki ONISHI, Kenji AMAYA. A novel
finite element formulation for large
deformation analysis based on
incremental equilibrium equation in
conjunction with rezoning technique,
10th World Congress on Computational
Mechanics (WCCM2012), Proceedings of
the 10th World Congress on
Computational Mechanics (WCCM2012),
Jul. 2012, Sao Paulo, Brazil.
KEEA, RAEG. HOEHE R
A& HWIERERA RER T IZB T
B Y == TIEORENR, MM T
VIRY T A, Aug. 2012, KKREEE.
KEEA, RAEG. HOEHE R
AT 5 < Rezoningfit & AIREF LI
X 2R fRIE R E TN, H1 71H
A L, FHE Ll aim
£, Vol. 17, May. 2012, II##EE (L
B H—.
KEEA, RAEG. HOEHE R
RUICE S RE A REFEO XL,
55 61 [ BRG] ) a2, Mar. 2012
HORR T

Yuki ONISHI, Kenji AMAYA, Ryuta IMAI.
Meshfree Large Deformation Analysis
with Modified Formulation of Floating
Stress—point Integration, 2nd
International Conference on
Particle-based Methods, Oct. 2011,
Barcelona, Spain.
KEEA, RAEBEHG. FESHEES
Ay va7 ) —iEERWERERHE
PEREAT, 25 24 RIFHE I FBE, Oct
2011, [ LR,

KEEA, REEHB. NWHHEDEZHW
TS RS OERBIZ LD A >
va 7 U= KRBT, 5 16 RIFHE L
AR, May. 2011, HRURSE.
RVEHEA, KREBR. #Ho Rt
A& FENG T R 5D < RETE iR
o= dDGalerkin A v a7 ) —ik
DERAL, 60 [FIEEmICH TR,
Mar. 2011, ST T ¥R

Y. ONISHI, KENJI AMAYA. A Meshfree
Approach  for Large Deformation
Analysis in Thermal Nanoimprint, The



3rd Asian Symposium on Nano Imprint
Lithography (ASNIL), 2010, Tsukuba,
Japan.

@ XEEA, RARER. RS A
LD Ay a7 ) —REFRMT, 5
2 3EIGHR ) FalE s, 2010, BRI
K.

® XKEEA, KRAEIR. RN AR
R DRET DIDDA 2T
U—iE, 1 5 MIEHE LR, 2010,
U R 7.

(XZF) GF14p)

@D E. Onate, D. R. J. Owen (Eds.), YUKI
ONISHI. PARTICLE-BASED METHODS 1II
Fundamentals and Applications,
International Center for Numerical
Methods in Engineering (CIMNE), Dec.
2011.

(& Dfth)
A==
http://www. a. mei. titech. ac. jp/ yonishi/

6. WFTTRERK

(1) WrgeEE

KV A (ONISHI  YUKI)

HOR THERT: - RKFEPEIFWE L es -
Bh#

s 5 20543747

(2) WFe s
L

(3) HHEMF I
L

B 1: 96K (X v ¥ = BREOHRERE)
(2 & B REFR 22 R

Mises Stress (Par)
2e+9
“le+d
Be+8
| be+d
" de+8
I2e+8

3:BELNRA Y27 —HRITLD
REH 2R IFATH

X 2 : ELEEHNSEE FRRNICESS AR
HRAvy Va2 )V —=U B 3RED
72 PR



