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' - Vapor Deposition

2 - Physical Vapor Deposition
3 - Chemical Vapor Deposition
4 - Solid Freeform

> - Powder Metallurgy

6 - Extrusion Method

7 - Centrifugal Method
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3 . Transition Elements Method

1. Sweep Method
2 . Tie Pair Method
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SUBROUTINE UMAT(STRESS,STATEV,DDSDDE,SSE,SPD,SCD,
\  RPL,DDSDDT,DRPLDE,DRPLDT,
vy  STRAN,DSTRAN,TIME,DTIME, TEMP,DTEMP,PREDEF,DPRED,CMNAME,
¥ NDLNSHR,NTENS,NSTATV,PROPS,NPROPS,COORDS,DROT,PNEWDT,

¥ CELENT,DFGRDO,DFGRD1,NOEL,NPT,LAYER,KSPT,KSTEP,KINC)

INCLUDE 'ABA_PARAM.INC'

CHARACTER*80 CMNAME

DIMENSION STRESS(NTENS),STATEV(NSTATV),

—

DDSDDE(NTENS,NTENS),DDSDDT(NTENS),DRPLDE(NTENS),
Y STRAN(NTENS),DSTRAN(NTENS),TIME(2),PREDEF(1),DPRED(1),

¥ PROPS(NPROPS),COORDS(3),DROT(3,3),DFGRDO(3,3),DFGRD1(3,3)

PARAMETER (ONE=1.0D0, TW0=2.0D0)

x=COORDS(1)
y=COORDS(2)

R=sqrt(x**2+y**2)

\ a4



E0=100E6

ANU=0.3

a=0.5

E=E0*(R**a)

c1=NU*E/ (ONE+NU)/(ONE-TWO*NU)

c2=E/TWO/(ONE+NU)

DO 1=1,NTENS
DO J=1,NTENS
DDSDDE(L,})=0.0D0
ENDDO
ENDDO
DDSDDE(1,1)=c1+2.0*c2
DDSDDE(2,2)=DDSDDE(1,1)
DDSDDE(3,3)=DDSDDE(1,1)
DDSDDE(4,4)=c2
DDSDDE(5,5)=DDSDDE(4,4)
DDSDDE(6,6)=DDSDDE(4,4)
DDSDDE(1,2)=c1

DDSDDE(1,3)=c1

\A



DDSDDE(2,3)=c1
DDSDDE(2,1)=DDSDDE(1,2)

DDSDDE(3,1)=DDSDDE(1,3(

DDSDDE(3,2)=DDSDDE(2,3)

DO I=1,NTENS
DO J=1,NTENS
STRESS(1)=STRESS(1)+DDSDDE(L))*DSTRAN(J))
ENDDO

ENDDO

RETURN

END

YA
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Abstract

In this study, to calculate stress intensity factors for longitudinal semielliptical cracks in
the thick-walled cylinder FGM using the weight function method has been subjected to
thermal load. For this purpose, finite element simulation is done in Abaqus software and
radial, environmental, and von Mises stresses along the cylinder thickness. The finite
element results were compared with analytical results and a good agreement was
obtained. The stress intensity factors are derived from finite element simulation was
compared with relation Anderson and good agreement was reached. Then, to determine
the weight function governing the problem of the relationship proposed by Shen and
Glnika is used. For this purpose, the functionally graded cylinders with different
coefficients and crack depth in Abaqus software simulated. Then, using the finite element
results, relationship proposed by Shen and Glnika coefficients that depend on the

geometry, load, crack length and material of cylinders were extracted.

Key words:semi_elleptical , tick walled cylindrical , FEM , stress intensity factor , weight function
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