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In this study, elastic-plastic FEM using cohesive zone model with trapezoidal traction-separation law is
applied to the ductile crack propagation problem of three different sizes of low-alloy steel C(T) specimens.
Crack extension is assessed using damage variables of interface elements, and J-R curve is evaluated by
performing several of stationary crack analyses based on the relationship between crack extension and
displacement obtained from the crack propagation analysis result. The analysis results are compared with

experiment and discussed.

Key Words : FEM, Ductile fracture, Cohesive zone model, J-integral, Elastic-plastic analysis

1. [FXC&IZ

HiREYE O FEEEMTMMO B & L TEEBS N EHE
OWSEFEFTMIC RN T, — M & R E B AR O
oy % BREBPERERIE M c & L, C(DRBR A & A v T ER
BISRD BN TS, LnLARND, KE SNERLR
BT & =856, JeDITEME S & O ZLRHT iR (J-R il
BNZEB T B HEREERHRE SN TRV [1], SHESRD
WL B LM RENLE L R D, — 7, FHEE
TR, FEAIET IV EAWTZFEMIC & - THEBER
T % B i U 7o M & 2R ARAT 23 S Al RE & 72 o T
5. R TIEE, A NET N E AW TIEME & 2R
Ralb—va UFRERRBL, RUMEHRIET L2 L&
HIE 5. AfgTix, B2o~TE42HFT 5 “HEOK
AEMBMCMRABRA 245 L LT, BFROERI—H
KIENBMR A BT AR NETNVEEA LA V& —T
= — ATR A AT RGO 9 A BRI AR AT % SEHE
L, i & TEARANL & O BEFRE K OV-RINR & 574 L 7=
FEREIRT

2. fRWFE

(1) #wEHETL

THYAMEIR O = ZIE R 26 B & A5 5 5 7o, Tvergaard ©
DHRZE LTFig WA T & 5 Bk O & 77 — FHxH207
BRRIZ BT O ENET VER WD, TR EDHA
xR 2 S REOFRBEE, kI~ T T ¢ M, alx
FEE TR T A3 BAA T 2 FRI N 2 R D DAREL, uplTBE
DERT DL EXOMIAEMNTHD. KEHIOHEFETHD
TPBEEET RNV —T L & XX HPERT D &
RET D, 20X 5 2BRANE, WL ORI KE )
N—EEZHMeRE L, 2 OB ML % > THuk L

e RV R =N RIS 2 Z & 2l RELICTX 5.
SR T DA O RN HEEMEE £ T2, Fig2llr~d
L0 RAIRA L F—T 2 — ABERE ETHEITHAT D
AU HE =T 2= ABERIZBWTHRELERdEFHL, 2
OEN 1ITE LTz & 2 2R/ ERT 5 & B2 T7[3].

T Y
T

/n )

A/k
/ \

\
N S T SE—
o aup  Up u

Fig. 1 Trapezoidal traction-separation law.
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Fig.2 Two-dimensional four-node interface element.
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Table 1 Fracture toughness obtained by compliance method.

Specimen Fracture toughness (Jo) [kJ/m?]
1T-C(T) 619.4

0.5T-C(T) 5133

Mini-C(T) 379.5
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Number of nodes: 37,738
Number of solid elements: 36,786
interface elements: 494

Fig. 3 Finite element model of 1T-C(T) specimen (half model).
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Fig.4 Relationships between load-line displacement and load
obtained by crack propagation analysis.
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Fig.5 J-R curves obtained by a series of stationary crack
analyses using crack propagation analysis results.
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