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1) EAENBEASNEIER (cczM), B BHA0 & RN A4 kL At
JiE IR 5 B A s B B B AR AR B S MR DR (CCzMD BIAP R E M.
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P =44KN % T 03T 2 SR EHITH RootHE . B2 T AR B 3o 4
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MR 1

A 2 U IMATLABFE T
N=[20000 40000 60000 80000 110000 140000 170000 200000 230000 260000
290000 320000 350000 380000 410000 432000 444000 454000 461000 468000
475000 480000 485000 490000]
a=[16.2916.77 17.19 17.57 18.14 18.66 19.14 19.85 20.64 21.35 22.22 23.14 24.29
25.78 27.91 30.35 31.90 33.52 34.80 36.25 37.91 39.19 40.67 42.63]
for i=3:22

N(1,i-2:1+2)

C1=0.5.%(\N(1,i-2)+N(1,i+2))

C2=0.5.*(N(1,i+2)-N(1,i-2))

CtlI=[C1 C1 C1 C1C1 ]

Ct2=[C2C2C2C2 C2]

H=[N(1,i-2:1+2)-Ct1]./Ct2

H1=rot90(H)

sl=sum(H1."1)

s2=sum(H1."2)

s3=sum(H1."3)

s4=sum(H1."4)

dO=sum(a(1,i-2:1+2))

dl=sum(a(1,i-2:1+2).*H)

d2=sum(a(1,i-2:1+2).*H."2)

L10=d1-(s1*d0/5)

L11=s2-((s1"2)/5)

L12=s3-(s1*s2/5)

L21=s3-(s1*s2/5)

L20=d2-(s2*d0/5)

1.22=54-((s2"2)/5)

b1=(L10*L22-L20*L12)/(L11*L22-L21"2)

b2=(L11*L20-L10*L12)/(L11*1L22-L21"2)

b0=(d0-s1*b1-s2*b2)/5

=b1/C2+(2*b2/C2)*((N(1,1)-C1)/C2)

b=34

w=68

s=272

p=26.2

¢=b0+b1*((N(1,1)-C1)/C2)+b2*((N(1,1)-C1)/C2)"2
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I=c/w
m=(3*(170.5)*(1.99-1*(1-1)*(2.15-3.93*1+2.7*1"2)))/(2*(1+2*])*((1-D"1.5))
k=((p*s*m)/(b*(w"1.5)))*(10"1.5)
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Mis% 2

*HEAD
user=uel _vcct line xy™*

- Parton VZ and Boriskovsky VG, Dynamic fracture mechanics,
translated by Ram S. Wadhwa
English edition editor, Richard B. Hetnarski
New York : Hemisphere Pub. Corp., 1989
Vol 1: Stationary cracks, p218-219

- static
unit (N, mm, g)

*PREPRINT,ECHO=YES,HISTORY=NO,MODEL=NO

3k sk sk o sk ok sk 5k sk s ok s ok 3 ok sk sk sk sk sk ok s ok sk sk ok s 3k 3k ok sk ok sk sk sk ok 3k ok sk sk ok ok sk o sk ok sk sk ok s ok sk ok sk sk sk ok Sk sk kol ok sk ok Rk R
sk s e sk skeock ke sl sk sk ok
*k Parameters

sk sfe ok sk s sfe s 3k ok sk sk sk sk ok sk o sk sk sk sk ok ok sk st sk ok s ok ok ok ok sk sk ok ok ok sk skl sk ok sk kosk sk sk ok sk ok sk ke sk sk sk sk sk sk sk ok ok sk sk sk ok

sk sk skosk skokosk sk skok ok

*parameter
** =25
*% =35
**  a=45
*%  a=55
a=16

Nl=a*161+1

N2=N1+20000

N3=N1-161

N4=N3+20000

NS5=N1+161
sk e 3k ok sk 3k ok ok sk sk 3k sk ok 3k ok sk st ok sk s ok e sk s ok s o st 3 sk sk sk ok sk sk 3k st s sk s ok e ok s ok sk ok sk ok sk sk e ok sfeoke sk sl sk ok sk stk skesk ko
sk skok sk sk sk ks ok
*k Model
sk ok ke ok sk ok sk ok sk sk sk sk sk 3k sk ok sk sk ok sk ok sfe sk sk sk sk ok sk ok sk sk ok sk sie ok sk sk sk ke sl sk sk sk sk sk sk sk sk sfe sk sk e sk sk sk sk sk sk sk sk sk sk sksk sk sk sk sk
¢ o o s o ok o ok e sk sk

*node
1, 0.0,0.0
161,160.0, 0.0
10949, 0.0,68.0
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11109,160.0,68.0
*ngen,nset=west
1,10949,161
*ngen,nset=east
161,11109,161
*nfill,nset=nall
west,east,160,1
*element,type=cps4
1,1,2,163,162
*elgen,elset=eall
1,160,1,1,68,161,160
*s0lid section,elset=eall,material=steel
34
*material,name=steel
*elastic
210E3,0.3

34 3k s s sk s sfe ok sfe sk sfesie ske sk e ke sle s e sfe e sje s e s sk she s e she o sfe s s sie sl sie sheoole sk ok sfe sk sle ok ok sk e sk e sk e sk se sk e sk sl e ke sk sk sl e skeske e ok
ok s ok ok oo ok s ok ke ok ok
w* nset {crack)

sk 3k sk sk sk sk sk sk ok ok 3k K sk sk sk sk sk sk sk ol sk e sk sk 3K s ok sk ok sk ok sk sk ok sk ok sk sk skosk skosk sk sk sk sk skok skoskoskskosie sk ok sk sk ko skosk sk skesk

skosk skok ok ok e ook ok ok

*nset,nset=center
<N1><N3>

*NCOPY, OLD SET=center, NEW SET=bound, SHIFT, CHANGE
NUMBER=20000
0.0,0.0,0.0
0.0,0.0,1.0,0.0,0.0,-1.0,0.0
*equation

2
center,2,1.0,bound,2,-1.0
*nset,nset=center2,gen
<N5>,10949,161
*nset,nset=load

10949,136

o sk 3K 3k o 3k ok sk sk 3k ok sk ok 3k s sk o 3k ok ok st sk sk sk sk ok ok sk st ok ok sk ok ke sk s ok o sk sk ok ok sfe ok ok s s 3k s sk sk ok ok ok sk ok sk ke ok s sk ok skok ok
skckckkokkokskokokokk

¥k Energy Release Rate Calculator: U003

e sk s ok sk sk sk sk sk sk 3k ok sk ok ot s st sk sk st ok sk ok sk s ok st sk sl sk sk ke sk sk sk sk o sk ok sk s st skook 3k 3R ok s sk sk ok sk ok sk ok ok sk ok ok ok skok ok
e s sk s sk s ok ok o e ok

*USER ELEMENT,NODES=S5, TYPE=U202, PROPERTIES=3,
COORDINATES=2, VARIABLES=7
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1,2

*ELEMENT,TYPE=U202,ELSET=CRACKtip
50001,<N1>,<N2>,<N3>,<N4> <N5>

*UEL PROPERTY, ELSET=CRACKtip

200E6,200E6, 34

sk ok 3k 3k sk sk sk sk sk ok sk sk sk sk sk sk sk ok ok s sk sk ok sk sk sk sk sk sk sk sk sie sl sk ok sk sk ok ok sfe sk ok sheoske sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok
sk sk okesk sk skosk sk sk sk sk

* ANALYSIS

sk ok ok sk ok o o sk ok s sk ok ok sk sk sk sk sk ok sl ok o ok e ol sk sk ok oo ok e ke ke ok ok ok sk sk stk sk sk sk s sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok

3 s sfe e e st ol e ok ke ok ke

*step

*static,direct

1.0,1.0

*boundary

bound, 1

center2,1

136,2

*cload

10949,2,-13.1E3

*EL PRINT,ELSET=CRACKtip, summary=no, total=no
SDV1, SDV2, SDV3, SDV4, SDVS5, SDV6, SDV7
*QUTPUT,FIELD

*NODE OUTPUT

U

*element output

S

*END STEP
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