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Establ ishment of criterion for nonlinear fracture using mezzo—macro
scale simulations
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e RO (330) : In fracture accidents of structure, crack propagation caused with
deformation of industrial component materials. The nonlinear fracture is defined as the
fracture with distinct permanent deformation. Because behavior of nonlinear fractures
are very complex, conventional fracture mechanics cannot be applied to some of these
nonlinear fractures. In this study, to establish the criterion for the nonlinear fracture,
behaviors in crack—tip vicinity are measured by using the experimental observations and
numerical simulations.

AR TERA
(BEEHAL - 1)
B AR eSS A it
2007 4EJE 2, 000, 000 0 2,000, 000
2008 4 700, 000 210, 000 910, 000
2009 4 500, 000 150, 000 650, 000
GRS
GRS
woEk 3, 200, 000 360, 000 3, 560, 000
IR - MBS, RS, BHR 1Y
BHFE OG- B BBl - BB

F—U— N BT, e LS, Rl AR, SR mBIEE, MSHE

L. WFFERRAA SO 5

MBI OREERR L, WA

OMDRME (ZFZ) BNAET., FOEZREEIC
BEUTEIC L > TAELTWS, ZOXHMN



R - R 2ERRICH VTR, X2k
FICAEC DS TIEFIT L - THHE R BN
B4 C DR D7 Favy, ERSHEE
U TP TR O SHER /N & S e

KL, D FE D ANBURRRR DI RLAL L 72 WKL

— AR L BRI TV D03, FERE
ARG ClIfH G S - mEE R, MRS
WM HESRFIC LY | SRERED O
PEATIR DO K & S0 & HEHEAE O 2B )3
BRa B L L, E A 1 = X AR 5EAITRE

SNTVD EEFFWE, Fix DIFFED B I,

il 3 H 1 T I 0> & LS S MR T 35 OO /N BELIER T
TN RIEDORR -« BRI ENET D T rE
AV = (EETED PRI TN D,
MRk R O 2B 2 kF LTl FRIZZ O
TuE A = DREPRRENEEZDLN
TW5, ZHNETICIHMIBEED 7 F 4T
Fr L LT, JHma gt RS BimoTh
TEHEORDHO/NRT A —FZPREBINLTW
LM, ENHLDOE N T rERAY — DR
MLz D E>TWS, LaL, kit
DX BRIERMEBETIT TR — D
SHESNSEMEL L, TOERNRIERESD
I SIS TV, D, BifE
DEZAH, ZTIBDIRT A—ZDEE T AME
FEA SRR IR S D ETIZIEEST
WRW, TR A%, TP EMAMEZ R
WCEDIZ T e 2 — o FEREFDOR R
ZREA L. BEIRYV . OFE & RE T IEE L
TLONENRD D,

2. WHZEDHP

AWFZETIE, ARBRBREE T OREEBGIT L
T, EBRELHIES I 2L —va v 2EHT5
T LIZRY | TR O] 2 BRI b D &
THZELEBEE L, MUIEERTIE, 3 A
3R 2 AW e R R 2155, BB
MEHIT VI =0 aGett s Lz, MMz T,

YEERAY « EPRREEIC 1T D & AT 4%
XXMM S BIR A To 7, By I 2L
— ¥ a UEBME LR T, & SR
FEE DR A FEkE % Gurson 12X - CIRE X
Ni=hA RREETNLVEAWCEME L7z, £
o7V A 3 E T & RS AV
IR 2T\ HERROMTE, APRATE F o
T B O & AT L S OTE Y, B O
MiEZHO I LT,

3. WFEDFE

(1) 2007 4FRE1%, & RSl fFic 4 U S il
A28 A Sl 4 5 7= 12 Gurson (2K » T
B XN Tvergaard 12 L » CTHEMI S L7~ R
A FIEREET NV EBEIA REFRIEITEAL

7o ZOBEARERMITICE D . HREME
e & AR R INF | & et 571242 C 5 7R

A FRCRZE8E) 2 3 L 72,

(2) 2008 T HEFFAIMIE « FEEATE T O
MR+ RO = i R FEBR A AT o T, i
BEG BT DT DICBEERE D A T %

PRV BRI B R0 & R SR B D FHA 24T o
7o T, b—W—T 3 — D AEMFEHW
THEBRZO RIS OFHI 21T - 72,

(3) 2009 &% 2008 FEIZAT > 7= Y B ff E1 -
TG E N DI - O = R ih (TR SRR
T A IS BEBROEIE S R 2 b

—a U EITo T, ZhidE SR ERE A £
BRBIZAERIE 0 I RICHET 52 HIEThH

D, B S RERZH ZB/BLT L0, T
n—==AFHBERSEN AL BB

B ARREREE e, ASROBIG T & R
TR BT N AE U MBI TH 5

DS, BUEMAT CIEERER MM 23 2 D72,
FPRMELTE, FmIS R E OE LT
Do



4. WFFERR

(1) 2007 LT L= FfE> I = L— 3
URERDNG . RA RIZEBMEOT AR U
THET 5720, HEEIR S OETEHRED
i U TR & NI ERET 281 Rk
RICENEL D Z &, dmll & 2OEROBIRIZ
FoTHRA FIREDRBEIND Z LSRN
Binkieolz, L LBMEETIE, Y2
— g URERITERGEURAEE AL, ER
HIREAT O 72 DI IT A B O AR I D B %
HEL LB ME SO ST EAT HHE
Nd 5,

(2) 2008 4= L1 I L 7= = il Rl 2 B s
RND | EERR BT B KA L TR E
SETDHZERHLNE o7z, HEFRIIT
HE O, SRIIMERAG MM TR L,
g B = S TR CIE, TAEIC K- T
A NT A F—OmE G X 26m/s FREEIZ R o
TWD, TDXK D 7REREZEIC X DR T,
{18531 3 e A BRI 1Y Wl IRl [ F/RY o)
RN EWV S FERBE B, W= i R
TITAEE BRI O b R0 0 | R IT—
FE 7R ol HBA XM EOME A Uz,
F AR E R E T — & D R S Y
DM S5 271N L7z & 2 A, SRR RIE
RHOMEARELS O LD HNWT &
Whmolz, ERVEERREELREELZXD
FERATICBWTHH I OEITH R L THY .
BLEY 70 i th HL S 1T b B 7 il B 55 8 oD 5
B Kk U To oA inBloi gz,

(3) 2009 A FEVXATAR LI oM L 7 A FEBR D
ARIEY 2 2 b—3 a3 U ETV, ERIETT
IR C & W@k D )i ()53 A S0RK
BNFNRT A=) HREE LT, HERT) =R
Hi PR ER 0 R e TR R o 7 s
BEEE S B RT A= 2R G LN, Th
EERE T, BEREPTHoTH A B
TAA—PETL, RBEFICEWERT RV

F—Z bbb T ThD, ARERMITHE
R EET )3T A= ITHSNT, A
DA F— R ONE =¥
—, BT XX DN R 2 A,
TR F =PI E R R NTERV #
EFRAT DL MEDFED Bivic, A NTA H—
&R OERALE OfROTIE, DT
F—DOR/NMNIKRELL BT D LT
ey, WEEEICL > TIEREL L LTS
EMH BN E TRl F & R RIRE
VRSP Z Y TH Y | & Rt
TIRIFIRIFRREDN RN LTV D 2 & N
LTz,

Stk EHEOWMET N A KM LT~
ot XY — 2 OFl 5 EE &0 FERNIC G
LTW BERH D,

5. R
(BFFERERAE . BT K ORI JE 4 12
TR

(MERSRm SO (B2 1)
O T.

Fujimoto and T. Nishioka,
Experimental and numerical study for
crack propagation in aluminumalloy
A2024-T351,

Materials Science and

(Proceedings of

(PRI E )

Engineering

WCCM/APCOM 2010) .

@ T. Fujimoto and T. Nishioka, Moving
finite element analyses for fast crack
propagation in sheet metal,

International Journal of Mechanical

Sciences (SPECIAL ISSUE: Advances in

Modeling and Evaluation of Materials

in Honor of Professor Tomita), vol. 52,

2009, pp. 277-286



(%K) GHath)

@O BEAEFE. BERAEA, 7LVI=T L8548
e S 24 ) O B S FEAR A MR L2 B D T4
H AKEI 2 2MM2009 £48E 12580 v 7 7
L > A CD-ROMF SCEE . 2009, pp. 179-181.

@ BEAETFE, WEREA, EMEICBT 5
X ZUENR S & Tk XY — L DFF
itz B4 B %2, 45 52 [0l B ARt
B Ld a2, 2008.

@ T. Fujimoto and T. Nishioka, Numerical
Simulation for Nonlinear Deformation
near Crack Tip using Micro Scale
Material Model, Third Asian-Pacific
Congress on Computational Mechanics
and the Eleventh  International
Conference on the Enhancement and
Promotion of Computational Methods in
Engineering and Science, 2007 ([EfEE

B9

@  FEAETE. PR EE - FREERA
TR O & ZRESE sl 15 D JE AR 26 B i
B, 5 51 (Al A AAAR 2R B T a5k
B2, 2007.

(M=) GFofh)

(Z Dfth)
YIS

6. BF7EAHR

(1) BrFER R

EA {EHPE (FUJIMOTO TAKEHIRO)
PR R« MR PR SERE - HEdR
P - 60314514




