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. functionally graded material (FGM)

smart material

Bamboo

. chemical vapor deposition (CVD)
. physical vapor deposition (PVD)
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. high-temperature plasma

. gravity-assisted casting

. smoothed particle hydrodynamics(SPH)
9. reproducing kernel particle (RKPM)

10. moving least square (MLS)

11. diffuse element method (DEM)

12. element free Galerkin (EFG)

13. meshless local Petrov-Galerkin (MLPG)
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. Jain, N., Rousseau, C.E. and Shukla, A.

. Lucy, L.

test function

mixed-mode

fundamental solution
Heaviside

direction interpolation method

(References) @L:...o

. Schwartz, M., Encyclopedia of Smart Material, John Wi-

ley & Sons, Inc (2002).

. Shukla A., Dynamic Fracture Mechanics, World Scien-

tific Publishing Co. (2006).
“Crack-tip
stress fields in functionally graded materials with linearly

varying properties”, Theor. Appl. Fract. Mech., 42, pp.
155-170 (2004).

. Niino, M., Hirai, T. and Watanabe, R. “functionally gra-

dient material as barrier for space plane”, J. Jpn. Son.
Com. Mater., 13, pp. 257-264 (1987).

. Sasaki, M., Wang, Y., Hirano, T. and Hirai, T. “Design

of Sic/C functionally gradient material and its propaga-
tion by chemical vapor deposition”, J. Ceramic Society
of Japna (in Japanese), 97(5), pp. 539-543 (1989).

. Liu, G.R., Meshfree Methods: Moving Beyond the Finite

FElement Method, Second Edition, CRC Press (2002).

. Liu, G.R. and Gu, Y.T, An Introduction to Meshfree

Methods and Their Programming, Springer (2005).

“A numerical approach to testing the fission
hypothesis”, Astron. J., 82, pp. 1013-1024 (1977).

. Liu, W.K., Adee, J. and Jun, S. “Reproducing kernel and

wavelet particle methods for elastic and plastic prob-
lems”, Advanced Computational Methods for Material
Modeling, Benson, D. J., Ed., 180/PVP 268 ASME, pp.
175-190 (1993).

Nayroles, B., Touzot, G. and Villon, P. “Generalizing the
finite element method: Diffuse approxima-approximation
and diffuse elements”, Comput. Mech., 10, pp. 307-318
(1992).

Belytschko, T., Lu, Y.Y. and Gu, L. “Element-free
Galerkin methods”, Int. J. Numer. Methods Eng., 37,
pPp. 229-256 (1994).

Atluri, S.N. and Zhu, T. “A new meshless local petrov
galerkin (MLPG) approach in computational mechan-
ics”, Comp. Mech, 22, pp. 117-127 (1998).

Atluri, S.N. and Zhu, T.L. “The meshless local Petrov-
Galerkin (MLPG) approach for solving problems in
elasto-statics”, Comp. Mech., 25, pp. 169-179 (2000).

Gu, Y.T. and Liu, G.R. “A meshless local Petrov-
Galerkin (MLPG) method for free and forced vibration
analysis for solids”, Comp. Mech., 27(3), pp. 188-198
(2001).

Ching, H.K. and Batra, R.C. “Determination of crack
tip fields in linear elastostatics by the Meshless Lo-
cal Petrov-Galerkin (MLPG) method”, Comp. Mode. in
Eng. & Scie., 2(2), pp. 273-289 (2001).

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

Atluri, S.N. and Shen, S.P., The Meshless Local Petrov-
Galerkin (MLPG) method, Tech. Science Press (2002).

Qian, L.F. and Chang, H.K. “Static and dynamic analy-
sis of 2-D functionally graded elasticity by using meshless
local Petrov-Galerkin method”, J. Chin. Inst. of Eng.,
27(4), pp. 491-503 (2006).

Nami, M.R. and Abdollahifar, A. “Determination of
stress intensity factor in FGM plate by MLPG mthod”,
20th Inter. Confer. on Mech. Enging, Iran, Shiraz (2012).

Abdollahifar, A. and Nami, M.R. “Investigating the ef-
fect of angle between the material gradation direction
and crack on mixed-mode stress intensity factor of FGM
plates using MLPG method”, Modares Mech. Enging,
13(1), pp. 138-150 (2013) (In persian).

Abdollahifar, A., Nami, M.R. and Shafiei, A.R. “A new
MLPG method for elastostatic problems”, Enging Anal.
with Bound. Elem., 36, pp. 451-457 (2012).

Nami, M.R. and Abdollahifar, A. “Determination of
stress intensity factor in FGM plate by a new MLPG
mthod”, 21th Inter. Confer. on Mech. Enging, Iran,
Tehran (2013).

Rao, B.N. and Rahman, S. “Mesh-free analysis of cracks
in isotropic functionally graded materials”, Fng. Frac.
Mech., 70, pp. 1-27 (2003).

Erdogan, F. and Wu, B.H., “Analysis of FGM specimens
for fracture toughness testing”, Ceramic Transaction,
34, pp. 2435-2441 (1993).

Liu, G.R. and Yan, L., A Modified Meshless Local Petrov-
Galerkin Method for Solid Mechanics, Advances in Com-
putational Engineering and Sciences, Tech Science Press,
pp. 1374-1379 (2000).

. Fleming, M., Chu, Y., Moran, B. and Belytschko, T.

“Enriched element-free Galerkin methods for crack tip
fields”, Int. J. for Num. Methods in Eng., 40, pp. 1483-
1504 (1997).

Belytschko, T., Lu, Y.Y. and Gu, L. “Element-free
Galerkin methods”, Int. J. for Num. Methods in Eng.,
37, pp. 229-256 (1994).

Organ, D.J., Fleming, M. and Belytschko, T. “Contin-
uous meshless approximations for nonconvex bodies by
diffraction and transparency”, Comput. Mech., 18, pp.
225-235 (1996).

Duflot, M. “A meshless method with enriched weight
functions for three dimensional crack propagation”, Int.

J. for Num. Methods in Eng., 65, pp. 1970-2006 (2006).
Chen, J., Wu, L. and Du, S. “A modified J integral for

functionally graded materials”, Mech. Res. Commun.,

27(3), pp. 301-306 (2000).

Eischen, J. “Fracture of nonhomogeneous materials”,
Int. J. Fract. 34, pp. 3-22 (1987).



