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Abstract

This study examines the three-dimensional (3-D) vibrations of functionally graded
material (FGM) rectangular plates. having internal cracks. We employ 3-D theory of
elasticity and a variational Ritz_methodology, and propose new hybrid series of
mathematically complete orthogonal polynomials. and crack functions as the assumed
displacement fields to enhance the convergence modeling of the stress singular behavior of

the crack terminus edge front in a rectangular FGM plate. The proposed admissible hybrid
series properly describe the 3(1/«/?) 3-D stress singularities at the terminus edge front of

the crack, allowing for displacement discontinuities across the crack sufficient to explain the
most general 3-D “mixed modes” of local crack-edge deformation and stress fields typically
seen in fracture mechanics. The correctness and validity of the proposed approach are
confirmed through comprehensive convergence studies and comparisons with published
results for homogeneous and FGM rectangular plates with internal cracks based on various
plate theories. The FGM plates under consideration are composed of aluminum and ceramic
(Al/ALLO3). The locally effective material properties are estimated by a simple power law

and the effects of the volume fraction on the frequencies are investigated. Frequency data,
ii



mode shapes and nodal patterns for FGM rectangular plates with different boundary
conditions and thickness-width ratios, and having internal cracks with varying crack length

ratios, crack positions, and crack inclination angles are reported herein for the first time in

the published literature.
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fd @ AR % 21980 £ 7 o p A F K A78F 1 2 (Niino Masayuki) ~
L # Srze(Hirai Toshio) & i §¢ = (Ryuzo Watanabe) 7 L4 11 # i &
#*(Functionally Gradient Materials, #§ # FGM):pt 4 » £ 48 1 2 @3 1235

22 g pe(Niino f- Maeda, 1990) -

BA A3 FGM enp e £ 5 7 fRddns 2 6 cnfP 38 > 20 3 B

\:H>

BeAcHe MR T 8 S § 0 4 o FOM anfish 0 b 1 Bt



B RERRE LY 0 R T EH A PP R A

A
-;33»

PEAPFEPERE R DRRAR SRFFY

EBTEDFERY o JAFGM e s > # H i A IR
ez Cal RN E R kS - A T B S SR IS N (LR
AP aHEF L sl oy FGM 4f & S 8- HE R
SR AL 0 B ek 1 £ o b FGM © bbif A 2R B 5 AT i
—‘FT' LR IEH 1% FGM $3 & ,fémﬁygn \‘g-'—*#;;)\i\. FeoTu A Rt BT
kg ies ot 3o R B EE VR ap £ 3 HEF B

BRUZ RN A RERORER &  HEAP T G E S SEARE

d 30 FGM 5 4& ~ e %8 FHEE B R

@;
3
E
¢

5
&t
Ny
3
Cﬂ

S
¥

B BRTA2PA S5 0 2 SR Y 3 AFATE T OMES F

B AR e aF i et EHAAF S22 T HRSHES

bl

d T L FGM @ BB T 2 F 4 0 da i FGM L2 §F 1 5 =g

FARLBHEY L2 A Ak ¥ e TRd £ gh(singularity) 2 B AL

EFgE4n (PR 2 FHEcH LR £ AR iER); (2)?'&"‘%

T\J

BB FERPERREGR) T QBT L o & HA) - 4



AATER AR GG R R FH TN L fdy it H R g2 briefR o

v 17 P B rw 2 JTac BB fE o

AF T T Lk 3D I £ 1+ Ritz i % & S fe(corner function)

& »~ fu3F So#c(admissible function)® o FEF A R B RE FIH B TR A

FREE S E AR RFED D RS -
1.2 'b)'fk-‘il*}éﬁ'

BB 4 B AR L T S g MR AR S e i

Ferilde gt w2 v 3

AR SRR TG 0 ] B R
S R R RN TS (3 r e L IR

o0 BB AR 2 AR R S e sl )

ﬁi n S fe ]‘\)'{;’ o Lynn fe Kumbasar (1967)4 47 7

FAREF A > 5 A% Green’s Sn#ck £ 72 =H A 0 - Rk

R® R 48 4% = A& |+ Fredholm % - A4 » = #2(homogeneous Fredholm integral

equations of the first kind) » £ Ff#4% » > 4% ; Stahl {v Keer (1972)f] * %

2 = 4% (dual series equations) ¥ & & Fredholm % = 4| # 4~ = 4%

(homogeneous Fredholm integral equations of the second kind) & - f% 4= & £

4% o Aggarwala {- Ariel (1981) /& * Stahl f- Keer (1972)z = = » &f2f £

3



AL G P B F AN (R TE LR )RR B2 if
G B R B A o Hirano f- Okazaki (1980) 7 44— =448 5 f§ £ kK2 4
A > F1* Levy hfE > B EAS F2 ARy FASEk T
- M L 4o AR BE (weighted residual method) %% &8 i i 12 o ¥ ¢
Nezu (1982)R|&_i2 &= Lynn f- Kumbasar (1967)2. = ;% > 12 Levy f#i& = 7/}
z_ Green & #c o Solecki (1983)z % #g iz Hirano - Okazaki (1980) » #
B AR BGR B A EAC Bl £ S i
= finite Fourier 3% » R % 4] W4rJedv B A8 o
SOE SERRBEIL R S Uy S Ey SENN (I vAERAE SR N BiSSlE A

B3 - Qian & A (1991)4 B 1 =3 R F gz > #1730 7 HEa
Zogd B4 8 R TG o A d i Ak ehe & 48 - Yuan {r Dickinson
(1992)#-— B34 & = BB T H > L HHBZFR L0 4 » RBF 2

L jI‘}.;Tz" * Ritz 2 ¢ il R LF S Bk KfF 0 2 2% Fulmadick it
2| % o Krawczuk (1993)p 4% 1 %7 o2 Qian % £ (1991)ehf2 43 ;X » vii— %
A AR F S RAEL > 4HF 558 (closed form) gz & o

F% Ritz 2 A5 RE R AT L B G2 L 9@ * fvr Sl i E 4L o

¥

Yuan §= Dickinson (1992)#-4&2)4 & = #iciF % H > T 4c § A 1 38

A

b

Bid B2 R 5 F)p s T o Sieh 3 Solic(regular admissible functions)



WA R R ARJE A ¥ Frul gl ks B o Liew % 4 (1994) % 4 1

3t Yuan fv Dickinson (1992)z_ 7 &)= j% » ® & R & R H 2 LF SHHT D

e

TR MAF SR e s lic: B - ph A 20i 1 - Khaddem
- Rezaee (2000)4]* Levy’s solution = = #73} i & v* #i #ic(modified
comparison functions) » 1% 3 Ritz ;* #7¢ &1L 3F S #c(admissible functions) »
AT EORT R L REVENF AL R S FRE Y B2 R o A
@ > ¥ 5 Khadem §- Rezaee (2000) i * z_ o3F S e 5 437k » H T3g * 4%
23 0 - 8 2 4k (two. opposite edges simply supported)z. 4 d4E
A5 4 = ° 42 - Huang v Leissa (2009)> ] * Williams (1952)4& # 4 4 = =4
2 TR A - eV EmE S NS R TS e F Sl TR
RS T REF R ERERET (2B READ ) BRI
gifed 4L 2 5 2 (2009)% * Ritz 2 A58 2 pod dRE o 51~
-~ S AR EHE NS 2R PRTRRBAY e L
ﬁﬁé°iﬁ@?mu%ﬁﬂiﬁiﬁﬁﬁié%?@ﬂ’Ekﬁﬁbg
7 2= ® B 20 B3 J2 (Yuan - Dickinson ~ Liew % ¥ Lee 4+ Lim) >
BARBPMERGE 2 il R LA FIER > E 2 22
LF S o eapdt 2 ;g%,@w’g 7 ORItz 2R F R e R FIAH uF

GBS B R RT Ak 0 @ ® bl4e Yuan fr Dickinson



(1992)% £ A 1 HBE N X FR2Z DR AU ARRBUE BT LR 23 FiEE

GRS S /‘?e/a\ 17 E AW E 2 R0 Leefr Lim (1993)+2 43 Reissner

¥ )% BB AR A% Ritz 2 £fE kTP S HEE L E
Mindlin 4% 2_ o 3% 380 ¥ iz de % -Bachene & (2009):4#% # Mindlin
G ﬁé‘f B 93 "L~ % % (extended finite element method
(X-FEM) )& 47 3 -k T 44825 & 4% (5 5+ h/b<1/500) 1 p RyR 4 5 o
Hosseini-Hashemi % 4 (2010)4)* " Mindlin %324 » 2 = 345 4] 3% s
B> Ag 47 B W2 B 4F 0 3 B 0 p RIRBHAE F ot B i &R - Zhou %
A (2012) 41 * # #5358 &) E 3 2 F7E(MLS- element method) 4 47 5 4] 42
Mindlin 4= 4= % £ 42 - Huang % 4 (2011)#¢ * Ritz 2 » 47 7 4 &4873)
Mindlin = 2. p SR3r# I FE L 50 Bk A8 K0 - BiraiuF
S0 PR IFSBs 7oA s R 2 N Sl A By B

SRR N SRS =St R AR g A I R A

SRR F A R KRS RAR M R AT 0 oy R M
* FGM fF 2 47 & 4R d o A3+ & F 2% > Yang f- Shen (2001)# 3
2w ¥ FTFGM = 234 2 Je > (7 5 oHe %+ (2001)F § "4

Fre
BTREENFGM * A)dr 2 Jeds o Zhao % 4 (2009)4% * - FEF 4 )4

6



i3 A4 FGM 3 2445 &3 k8 B i€ 2 T 2 Je & o Reddy (2000)% 21— +
A% 2k A FGM 452 4md 7 5 o Ferreira % 4 (2006) * @ %42 %
¥ &2 fE- 42 47 - Matsunaga (2008)12 9% 2D B FefF im0 F - %
Slenfhdde 4 S sk A4 £ S 2, FGM 4 - Qian % 4 (2004)434% B 14 ¥
ARG JI AR LB E2LBA- 2 E FFT FGM F 2
J= 5 7 % - Vel - Batra (2004)4 1 3D 2 % 4 45 ] £ 4£3) FGM 45 2 & # -
Hosseini-Hashemi % 4 (2011)4]* Mindlin = 32% ~ 47 R, & Rk 2. R T
k&2 FGM 48 & 5 P &2 6 JRBHOH o 3R PP T (2008) 4 4 it 17 & MR
B enibpif 3 > S EE Mo iR inE 4 A R A BnibnT s ~ B
REM A el B AWl A KEVEZ /b A 457 0 ¥ E B8 g A NE
2AE el 4 5 R TS o 3 O (2010) 14 3D MBI AE L A A
FGM {5458 o A i 5 #at 2 T 2 475 > % 3D BEID 4 A 47 5 20
B FGM #d 2 PRS2 AR AR ~ 3 R RS « 2 P AL R

2 AR ZIREBT L o

13 p 2 EE

DR

i

IF o HPN FAeT o

¥k GRP AP B D G Bow iAp b v Rk

7



>
»

>
»

Ji

>
»

Iy

X

i

i

i

i

NE AT TR * 2 B[ x> T35 0 viF Sl o

v 3D IR G AH T A Ritz 2 KfE N INB HAEA R 2 IR

kil

,,Eggzﬁfpg#u},g{iﬁ? ,ﬁ.,j,*;ﬁx p‘;igj}f.;gfi ~ P\—’"}E—E‘. ~ A

W

PHAE R {7 P HA I S a2 B

MEZFA L AFSIEAATARFRGEE AR ER T R A
ECAFRALERZ ERT PSSR S 2
B

ARG 2L SR E R



A .
Y- F A3
AFRALH R RFZREET o £ 3D EMIRG S E o R E

Ritz 2 22 ¥z #autFaF (2T B 21 -822) &H -

21 #RaHFRHPFR

FGM i 5 25323 o A2 ¢ STt ans i R 20 & B4r(ANR
X (Al03) = » B Brded 2.1 977 o Bk # s R iR

BB e F AT A
P(z) =R, +V(2)AP (2.1)

H9 P(2) 5 HLeng s 1o R A48 A K(2=—h/2) it 10 AP 2

REFTEA(z=h/2)}H R EFHLE

V(2) - [h ;j (2.2)

his 245 5 h LM B R (DS » %1 e o



2.2 3D WML 2 % BB

* x—y—z3 & AR k547 3D EHETLH 2

MR A LT L

1
U=j§qppv

WL A ARG

ool [A+2u 4 1896y
Oy A A+24 i iiA—00
o, | | 4 A A+2u 0 0
oy | O 0 0 u O
o 0 0 0 0 u
Ow | L 0 0 0 0 0

HY A8, L4 % #i(Lamé constants) ; =r

o = 2,ugij +ﬂ5ijgkk

T O O o o o

T3 A X ¥

gZZ

2¢&

Xy
2¢,,

2¢&

yz )

(2.3)

(2.4a)

(2.4b)

(2.5)

(2.6)

FEYRFGMPr > F 389 2y 2 2305 72 St 1% 2 RS A R

% A& (strain energy density) ¥ # 71 = :

10


http://zh.wikipedia.org/w/index.php?title=%E6%8B%89%E6%A2%85%E5%B8%B8%E6%95%B0&action=edit&redlink=1

1 1
Eo-ijgij :E(Z,Ugij +A0;64 )€ (2.7)

£ R A E Y 0 RRE B M

1
& =§(ui,j +U;;) (2.8)

HPu R AU,UyUy o BE XNy Bz 3 menizf o U 4T3 mainf b

P e R Q=123

B (2.7)% A (2.8) %~ X (23)1

z 1
U :I{ﬂg )(ui,j +uj,i)2 +E/1(z)ui,iuk,k}dv (2.9)

T= %jp(z)(uf +U,° + u32)dv (2.10)
\%

He p i HrRuaed

2.3 1% Ritz iz £j3F 2 p RI|BAFF

Bk FBEH 5u,(0-1,2,3) &4

11



(2.12)

e MABHATN T, 5- BEEFPPE BN > U, 5- REHTYR

b R -

#55(2.9) 2 (2.10)7 1 E + B E i AT

e
=
3

U e :I{% Uy +U;07 +%MZ)U"‘U“}W
o’ 02402402
T =2 [ P@U+0;7 + TV
\%

(2.13)

(2.14)

(2.15)

HP g, i SmdRiEtmiFafc 2 @ FHMAS N OE ) > T

ol o an
oA, OB, OA,

=0

IO ST 0 - e A2

12

NEREET B BAERIE YRR REREFE T o, R R

(2.16)

L
):} o
NS



KL k2 k! Aij MY 0 0 Aij
K? K2 KZPA t=0’| 0 MZ 0 [A,
31 32 33 33

K* K¥ K¥||A, 0 0 M7JA;

whetKlgrietM] shEFeds s im0 %

Kjj* = _[{:U(Z)[zuli,lulj,l +Uy .Uy, +U1ix3uli'3]+ GOETE }1V

\Y

K;Z - .[ {:U(Z)Uu,zGZj,l + ﬂ“(z)ali,laﬂl }jV

\Y

KE = j {ﬂ(z)ulivsus i1 T AU, U, j,3}jv

\Y

Ki* = j{ﬂ(Z)[U 21251+ 25 U555 +Uzi,3l-sz,3]Jr A5 V52 }jV

\Y

Kij?B = I {ﬂ(Z)UZi,3U3j,2 + Z(Z)UZi,2U3L3}jV

\%
Ki = I {/u(z)[JBi,lasj,l +Jsi,2lj3j,2 2 ZJSi,BJBj,:%]_'_ ;L(Z)Jsi,363j,3 bV
\Y
M= wsz(z)ﬁlialj }:iV
v

M2 = a)sz(z){sziazj }jV

M:° = a)ZJ.,D(Z){JgiJ?sj }jV

13

2.17)

(2.18a)

(2.18b)

(2.18c)

(2.18d)

(2.18e)

(2.18f)

(2.19a)

(2.19b)

(2.19c¢)



2.4 vIF QI&L@‘T#-

BRitz27 97 % 2 LFSBSFREP RSB PERIEE L
2T U SV SWABFAY S22 U U, 20, 0 A2 AT F 2
ol g 2K R w ik £ (T,(0y.2) ~ V(xy.2) s W(xy,2)) 8 i B

Rt X ARSI R R FLE AL PR R A ks

(Uc*(rl1r2’el102’z) N V*(rl’r2191’02’z) N W*(rl’r2’01’021z)> Y

C C

U(x,y, z)=Up(x, y,2)+U.(r,r,,6,,0,,2) (2.20a)
V(,4,2)=V, (%, 1,2)+V, (5 O O 2) (2.200)
W (x,y,z)=W,(x,y,2)+ W, (1,,1,,6,,0,,2) (2.20c)

AR 5Y(2.07) % i 4B 2 AV IR i Bhat (1985)## 2. T 2 4 3 5% I ik

- s 2

0,23 33 a1, (0, ()2 (2.212)

T .2)= 305300, 1,008, (1) @.215)
VVP(X, Y Z)= iiicijk fui (X)gwj(y)ZH (2.21¢c)

Ho ’frJ'er PR 2 IE B ay by oy B FE R EC ()‘ fw(x) >
fiX) > 9, (y) ~ 9,(y) ~ 9,(y) E%5d  Gram-Schmidt =g 5 425 #7172

wE YRR FAE NI ARBEXE Y2 SRR EE o

14



ER () & Bl T e x=0% X=ajff £ K

fo(X)=x(@a-x) (2.22a)
fa(X)=x(@-5,) f,0(x) (2.22b)
fu (%)= (x= ) £, (x)=Ci £, (%) (2.22¢)
5 g _j X 2ui1 (X)dx e :j:xfui,l(x)fui,z(x)dx ,
[ f2ua(x)d [} 22 (x)ax
X)i% & fuk(x)ful(x)dx:{ 0“3::3:} BRI AT LR - AL 5

RIS EEEY SRl Ve LT Y R AR

- Sl o e Ritz 2 FES A M e 20 (,r,,0,0,,2)

\Tc*(l’l,r2,91,92,2)é?vvc*(r1,rz,el,ez,z) ( ’E' e rl!rzve Z 0 ;-r}: , %:Q'?‘] E] 21) %\’ =
2V
N, [Nw1n 2n-1 Ny 2 n 21
U (r11r2191’021 - fBu Xy Z{z r 2 CoS 2m2+101+ Z Zarﬁﬁ)krz ) coS 2m2+162+
k=12 n=l m= n=l m=0

mnk "1 mnk " 2
n=l m=0 n=l m=0

Noy 1 n 2n-1 2 Ny 2n-1
m+1 2m+1 k-1
£ ain? 2 A 2 B cin? 1 By 2
ry sin E > alnr 2 sin > 0, + 1 sin E Ea r, > sin > 92}2

N (Nepn o2t om0 MNwen 2L opgg
V(r,r,.0,,0,,2)= fg,(xy Z > > bW 2 cos 5 6,+ > > b, 2 cos 5 0, +

k=12 | n=1 m=0 n=1 m=0
Nay 1 n 2n-1 2 Nay 2 n 2n-1
m+1 ., 0 ~B . 5 . 2m+1 k-1
r/sin® =2 % Z anfrf‘k)r 2 sin 0, +r/sin* 2 B 2 sin 0,¢7
n=1 m=0 2 2 n=1 m=0 2

15



N 2n-1

7 N1w71 n =L le 2 Nn
W, (5, 1.0,,0,,2)= fBW(xy)Z{Z Conkfy * COS 2m+1 + 2, 2 Cmin,  cos 2m2+192 +
=0

k=1,2| n=1 m n=1 m=0

Now 1 2n-1 om+1 6 Now 2 n om+1
k-1
r/ sin® 22 O, Z chﬁﬁgr 2 sin > 0, +r/ sin? 21 > chgfgr 2 sin > 0,7

n=l m=0 n=l m=0

(2.23c)

5V (223) ¢ > d #% sin(zm;lelj AO=trFET AR Y o RS T

5 wﬂ’ ﬁ’%%\f\] év i %5 Z@éﬁ_{—‘r?} ; FRm M 3'&%?(9220]:‘%7‘“ ?3 1@

(W 22 P L mAIA) B P ELFHIER G FA sm(zm;l j;g

* 1 sinz(%)u HE 6, =0pF (B 22 ¢ 2BME) e 172 7 R

PR SCEtP E SELE A K b gt IR sk R R Y e A

o d *‘v':‘sin( j@.gﬂ:v —FrE S HL=08 l A B M Tt T oeb gk b -
r,

S, o B P B 05k - PR Sl S B N B R i 2

e soi 20, o ot LR < g e o B rfsinz(%jéi
flﬂSinz(%)i— PRI T €508 150 dd d R maimy B

f=15 > BHEL B Az HBFH1IEd Flbe PN 2 Sk

F(2.23) ¢ Sl f, (xy) ~ o (xy)e fo(xy) > 20, ~ V.2 W ik &%

P hiEiE o B AR RIT AT

0
fa, (xy)=y(BL-Y) (2.24a)
fo, (xy)=x(AL-X) (2.24b)

16



fo, (xy)=xy(AL - x)BL - x) (2.24c)

7k

vy ?\5& Z Uc*(rl' I’2,91,¢92,Z) N Vc (rl’rZ'el’HZ’z)";;'j V\_/c*(rl’rZ’el’eZ'z) Lﬁ‘b ™ ﬁ’—"—}l*%‘

(F 54 W20 2472 - #0024 (x,y) &R A AR (6, 6) 2 3 i fde

=% +y’ (2.25)

6, = tan‘l%‘ (2.26)
Ho o,

X =(x—A;)cos; +(y= A, Jsine; » (2.27a)

Y, =—(x— A )sing; +(y —~Ay)cos ;- (2.27b)

(A A )5 a2 2 (y) Bflr TR0 5 A u NI Es B H R Ei=l,
Z,ﬂaal:a—i_ﬂ,azza’aﬁ')j‘g%ﬁ’}{—l%iiﬁ_o
BT AT 34 (2.23)5

Nlu_l = Nlu_2 = N2u_1 = N2u_2 = va_l = va_z = N2v_1 = sz_z = le_l = le_2 = N2W_1 = N2w_2 =N

17



S SRS ek
A2 FI* Ritz 2 REp ARG S > F R Ko 50 noralkpt > R
2 fRM-E R U ac D B R o Mt Y o EART BH L ok

B B2 R HAE R R B2 5T FGM & A » 391 2 et g
" SR R 2 0

v ¢ 2 Bci@f2r 1% Fortran #25%3F % > £ * CIMSL” sV RiEfE
BEfA- e o Z kB H AR - 1 128-bit 2 FBEIE B AR > 7@ 2
B4 = AT A2 AR BB RS EAld S T PR T L E T VAR
F oW Ih)p [E, # 71 » H o7 4k ¢ 4p 04 [ (ceramic) o Lyt (L) B3
03 ai#E b iy hideh dasidt i (x/ay/b): Huit
PTGz Pl (SR BT AEE 217 ) 0§ it 48(Alumina » Al,Os)
(44 #4445 E, =380Gpa - p, =3800kg/m® o

%31~ 3135 EP AN VAT BERIEET 2 et 45
L2409 (1L0)55:%(2.21) 5 58 5\ S #cz B> @ N (No. of Corner Functions) &
(2.23) % 3 B2 78 Bclcp o N, 5 L aSn#ic? 73 e AT R 2038 oo Aot
S H 3 B IT B S (N +3)x N x 2+ 1x3x3xN, -

%31 97| 2 e Al A 4T K S ow i ] £ (SSSS)I = A 4r (alb=1)» #

B v 5 (h/b=001)> 5 3t (X,/a,Y,/b)=(0505)» £ d/a=022 -k T jn %

18



YERES FRESEE R CIDNY IR RS = EEE SR T 2

B AT Il eniy R4 B 2 R E4RIT o Stahl fr Keer 4734 2 K AT L&

T
pia

)
\\Q

24T > F1* Fredholm # 4 » 2L MY L e &2 p RirdH
A5 8 3D IR 2 SRR > F MY BB p ARG S 0 F]
FHE A AT RT 4 %3 0 & 31 ¢ AT BHROEE A6 M BR
(out-of-plane mode) » N, =22 S HE RN/ /=3N 4 P EF H & o F1=1=7 »
N=6% N,=3 (%7 #ic 1413)pF > ¥ £ 3 > 3 o7 »xi=dejear o

% 32 sow B L (SSSS) R AU (alb=1,Mm=02) » 5 F
(h/b=0.1) > 7 =3 (X, /a,Y, /b)=(0.50.5) 2 & d/a=022 -k T } 2RE 42 T
Aol 47 o P R B R MY dEfrF iLaRSTE S TR N (2.2)B 0 d A
P 5B M=02 % 1=1=7 > N=4 % N, =4(%78 #i 1260)pF > #7{¥ 2_ & 7
T AHEF T Y 3 g skl JTariE o

BB R A T Bk L Sl Y R v B AR e R o
- HTRIFEREE - FTRER ~FRHELE R0 FHREEE S

() + 2 e aekL R -
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31 BAREE

# 338 4 31 #1% },f@fg:wa ’ % 7 B _h/b=001c % h/b=0.1° %
31 % 1=J=7>N=6% N,=3 (&8 #c 1413)pF > ¥ & 1 > 3 =7 »cizdfk
= fe= B8 5 o *H B0 (out-of-plane mode) > % w {7 0
fi % & P WCR (in-plane mode) » wom frI i R R G v RREAD LR B
|=J=6-N=5% N,=4 (%3 # 1392)pF > v it 3 > 3 =7 »ci=Hc2 Ju i
o — ~ = fr= #0352 Stahl and Keer 1% % 4p vt die o vgkm PEE G AR

L E 4R ¥ vb¥s, Huang (2011)41 * Mindlin =32

whEe & Ritz 2 97 87 2 p RIFFH Fen L & Apt > v; < 3t Mindlin 45 1234

2.%% 04% - BBRFR > FH RGBT HF ol wFI=Z

Ay BT T

o

% 34T eactia AT S v B £ (SSSS)=Y * A) 4+ (a/b=1) > &
Tt % (h/b=005)> 5 =3 (x,/a,Y,/b)=(0505) 7 £ d/a=032 -k-T p %5

o d R A FIF I F e® ) p /B o £ 3ER LB L 34N REAR

%0 47 B Nn/b=005: 5 h/b=01 - & 3.4 “F7T BHE T 56 HHE

(out-of-plane mode) = § B~1=J=7 ~ N=5% N,=4(%7 # 1548)/F » ¥ ¥ %
L3 i s JraciE o ¥ Stahl and Keer & % vt #& > ?}}%m im 3 41 3D

SEM IR AF S 5 A ¥ Huang(2011) e & 4t 0 w2 < 3t Mindlin 47 323
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Cm’r
gh‘ﬂ

0.15% - % 3.5 % - ~ = fr= i 5 % *H #°3 (out-of-plane mode) » % = e

I HA S @ PN R (in-plane mode) © § P~1=J=7 ~ N=4% N, =4 (478 #

1260)pF> ¥ £ 3 > 3 =5 »xizHez T ac o Stahl fv Keer e & 4p vt $ o
v/I;Jc iR E 5 M 2 Huang(2011)4p > A& = sz < 3t Mindlin 4= 32.3% 0.5%

ST e BB R R R RS T B i e at o
32 AHEARY

% 3.6 Bl ik 32 #7F & AR ’“f A M E R K d/a=02:T
d/a=05°% 3.2 % % w fr7 # A& 5 & H# A (in-plane mode)> § B~1=J=6 -

N=4% N, =4(355 #ic 1104)fF > w370 3 i rcrfiez feac® o % 3.6

(78 fc 1548)pF » v i 1 3 = sz faacid o Al e - i
b e ST o ae s AR BE O RIS R Y S e £ R A
& B N (crack function) » = ¥ i@ B % { #Hrr -

%037 “rFlfract A 4T E S ow i ff £ (SSSS)# AL H & A)4 (alb=1,
n=5) B %t (h/b=01) > § =3 (X /aY,/b)=(0505)F £ d/a=032 -k

R

T\

2

i o3 g & F|& VIR 5 b’ Ih)p /E; o & 38 R 5 & A& 3.7 F Ak

=

=5
)
z»z

£ B j¥d/a=03:c i d/a=05°4% 3.7° % qfcd H& 55 P K

(in-plane mode) » & B~1=J=7 ~ N=4% N, =5(% % # 1575)pF » ¥ T > 3
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o drar®Ee£ 38°¢ F v frd BT 5 & P HCA (in-plane mode)>
BB 1=1=7N=5% N,=4(%3 ¥ 1548)pF > ¥ £ 3 > 3 =7 sizdkz &
AE o B H W IR G AR *’-wﬁmj‘ Toat 5 A i
OPE o R R RS IE i o
# 39 pli¥ 4 33 ”Lr*"”}ﬁ ’ f T N R j¥d/a=02: 5
d/a=05 - % 39 #77|% w7 H & 5 & P i (in-plane mode) - & B~
|=0=7"N=4% N,=4(438 # 1260)pF - ¥ £ 1 > 3 =7 »x = Hc2 JTacid o
r»’b-ﬁbbﬁt’ PARS W2 RN R A 16 ;¢
% 3.10 77 feactt A 45 4 5 A (CFER)# & #- & = )4+ (a/b=1,Mm=5)
E % (h/b=01) > § =5(x,/a,¥s/b)=(050.5) 2 £ d/b=02% (90°)2 p
WB M > F g m T T o) p [E o % 311 B 5 4 310 Y R
HAR R o “/f A E B d/b=02 5 d/b=06° % 310 ¢ % Hi L &
M HEAE (in-plane mode) > % B~ 1=0=7 ~ N=5% N, =4 (%78 #k 1548)pF » ¥ i&
D3 ki JraciEe& 311 ¢ ¥ v A 5 o P A (in-plane mode) o
FP1=0=7 N=5% N,=4(%%38 i 1548)pF > v £ 3 > 3 =7 »eizdcz |k
Rt o R bP AR B R R B K e i s BT B e fe -

e 3 oo Bl B i e £ B F % %5 BN (crack function) o
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% 312 #rrfact o 17 5 RAF(CFRR) Y = A4 (arb=1) » # B 5
w4 (h/b=01)> § =3 (X, /a,y,/b)=(0505)* £ d/b=02 =3 (90°)2 p %
Mk % & 515 9 5 o /h)p JE o % 313 RI G & 4 312 *734 g &
Pl 2 %7 BAE R JEd/b=025T 5 d/b=06 % 312 ¥ = LGP
HofE (in-plane mode) » % B~1=0=7 ~ N=5% N, =4 (/&7 #c 1548)p% » ¥ i 1
U3 kil frariie £ 313 ¢ % w HOf 5 % P 0/ (in-plane mode) >
BE1=3=7N=5% N, =4(@%F # 1648)pF » ¥ & 1 > 3 = F rx i It
RCIE o B -‘ﬁﬁi%&ﬁ?fag#&yﬁ’xiﬁﬁlﬁ’a;}gpﬁ ;

FiTdear 0 B 5 HciE g &P

f#

mfeagltatr? » FFESNAE 10

I rfsmBlimEn (4ok 317 %- - D K)o ¥

=
B
~=
"

H N
=}
w%

b & b A (out-of-plane mode) i N LR d T acii s s @ oo N HE AR

¥

(in-plane mode) & # ¢ & N, * I @ :x % > f P N RO 0l 5 Joac s 1
PG d P AR AEE RSB LR A RERZ ARG E R
feRpHEA T THR AR ] kL A S T LD MA 5 357

o

“H—

RED U2 g skfears b
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TR A AT e BB TR Y L F Sl FRfE o A OEH R YL
FrEF A2 B FGM 5 Ft a2 P ER E 2o imy ~ & R
2ERT O HRE T LOEE . L sk Yl 2 R - § 20t
G At BFdeT L mAMEE S B 1=0=10 N=0(& Hdo¥k) §
Ak Bdla(d/b)<03FF B~1=J=8-N=5"% B4 & & d/a(*d/b)>03

PF o Bo1=0=9~N=6; % 5 @4 (h/b<002)pF » =N, =4 » & 2 B P >

BN, =5 % 41~% 468 ¢ S| w I BHEZ & FIX L HEFE > Y =

F et AT AL ATE L fEE D BEES Z 2 ko
11 BAEHRE S 2 B
)ﬁl‘ém%ii ﬁﬂ:iTLﬁEd’/ﬁiELLykééz
a)ﬁ S _a), 4.
’ (4.1)
D 7 2

Bo o Op s RFF R FIT I E > Oy 5 22 & F S
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411 = * (SSSS)H

% 41~ 4 42404 43 5 EoRT A s (x, /8y, /b)=(0.505) Az
B2 AlIALO; = 25 FGM 45 » .7 4% 5 (h/b) =0.02~0.1~0.2° % I+ 5] %
£ R(d/a)=01~05" % FHPEHEHL E£H(MN)=0-02-1-5-10 T2 &
Flib pRIRFAESR @ A 44 £ 4540k 46 A8 LA 4L £ 42
frd 43 2 & FlX CHEFITRE Y Ao (FF 0 (41))o % 47~ % 4844 49
BRI 2R s (x, /a, Y, /b)=(05,0.75) Euz f§ £ Al/ALO; = 25 FGM 4 >
&7 k4 E(h/b)=0.02~01>02> % F A %% & (d/a)=0.1~05> % k4
A S 8(M)=0+0.2-1-5~10 F 2 & F|=K bp KR E S A £ 4.10 -
% 411 4c4 412 A6 L 4R A 4T~ 248 04 4.9 2 @ F) = (U AE F TR
Ao o % 413 - & 414 Jo'd 415 L B a=30° p 3R A W
(x,/a,y,/b)=(0505) ez i £ Al/AL,O; > 25 FGM 4 » &% 45 5 (h/b) =
0.02-0.1-0.2>% A %L & (d/a)=0.1-03-05> 7 f H4 Sdc(M)
=0:02-5T2 @F|=S it p REHIES A £ 416 £ 417404 418 4
W A¥ A 413 £ 414404 4152 mFS AR SFITR B Ao c LB L
VB IR

(1) FRxEFE@ERALEda=0)? & 5 (h/b=01-02)f2 %= &

1
SR

ST AT R ER(h/b=0.02)2 % - &2 % = 45
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RRAPR G D B EHALE R AIR G
(2)  FHLERH 5P BASTCHFELTE S PR R D

BAavo ERFEDRFR o LR E R H]da=01> FHEIIFEL W A

A

Wl 1.2% 5 Bk B A0=117%% 4 & h/b=0.02,m=10 %

(%)
e

fio % d/a=05pF » HAEFITRE 1 AR T H 1K 21%; Bt &

Aw=20.70%7% 4 - h/b=01m=104% - $ii; - B %% TR %

AR

MEAE] > BHCEARS EE ME L A o

(3) 473 FERT R M- AR 2 B

(a) % h/b=002 2 A & & R FH & F » K T A & = ¥ j&
(x,/a,y,/b)=(050.5) % % (X, 78, ¥, /b) = (0.50.75) » % — Hfk 2 47

"

Dt
=g

FRZ A o om RIS R =
d/a=01~03FF & P 5g45%" > d/a=04~05PFFH4E F "2 H 4c ; &
2 WAk § d/a=0.1~03FF & P Bg48% > d/a=0.4~05PFHE F HE 2.
B w I PO E d/a=01~03PFFHE FNE2 3 4v o d/a=04~05PF

A5 4p F AR o

(b) % h/ib=01 2 Z ¥ & B ¥ T » kK T B ¥ = % J&
(x,/a,y,/b)=(0505):x% % (x,/a,y,/b)=(050.75) » % — H-fi 2

FREZ A 0 % Z B d/a=01~04% 2 B0 0 d/a=05% 4B K
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BE G SRR EPARE Yo ol AR -

(c) % h/b=02 2 H ¥ & B B TEF > LT H Wiz i &
(x,/a,y,/b)=(0.505):c% % (x,/a,y,/b)=(050.75) » % — Hfk 2
A K HEZ R 4e 5 % WM d/a=01~04%2 " 0 d/a=05%
FARE S SR ZRT D e AP AR 5 T
Biid/a=01~03& P g4E%" > d/a=04~05PF B2 3 *v o

(4) /3 FERTHESERACFIIFF 2 PP

(a) % h/b=0.022 Zsi % (xglayy, 1b)=(0505)pF > 4 B d a=0"%

(b) #h/ib=01F B 4i=% (x,/a,y,/b)=(0505)F & B d g=0"%

BL1a=30" F- frZ WHRZHEFE2ZRFE" > 52 e drT

(c) ¥ h/b=022 Bt (x,/ay,/b)=(0505)F » & & d a=0°i%

¥1a=30"%- WHEZIEIFE2Z % - v ik d/a=01

Ju

% d/a=03#& - TAR% > d/a=054T2 4 A F = fer HE A

- T2 ARE -
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(5) & Fl=x MHE FAg A Sl ()3 4o TR 0 B F] G M 4 T
>N R T RAREOT TR R kol (doBl 41 97F) o

(6) %54 (h/b=01~02)2 %I HAELE MG P 283 L (g B
43) > Hg Flat PR F e it S R R 2 M e PR 0 4 ffb{ﬂ o

M RR £ A AE R (R G ) -

St
T

(7) B4 8 @ A5 A5 RAEL T 0 L TR A A G

1 N
( " ) 2_3%
4.1.2 Rk (CFFF)¥=

30419 ~ 4 420 40 % 421 5 B kT (a=0°)p

4

8B s+
(x, /2, Y, /b)=(0.5,0.5) 2 K AF AlIAILO5 =25 FGM + » £.% 45 B (h/b) =
0.02-0.1:0.2>% B % £ A (d/a) =01~05> 7 #4442 S ic(h) =0 -
02~1-5-10 Tz @ F= it p RI|bHTF 5 @ & 422 % 423904 4.24
A n G ¥R A 4194 42040 4212 & Fl=x VHE FATR B Ao & 4.25
% 426 4rd 427 LB KT (a=0°)p 3RE 43 (x,/a,y,/b)=(050.75) Fz
RE AlIALO; = 25 FGM 4% » &% Ir 4 & (h/b) =0.02-01-02" 7 F A &£
B(d/a)=01-03-05" 7 ¢ Hi4it 28c(M)=0-02+5T 2 & F = i
BRI RS 5 @ & 428 £ 429404 430 A L L 425 4 4.26

fod 427 2. & Fl=x MHEF TR EV Aw o % 431~ £ 432404 433 5 E &
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2 (a=90°)] 8% &3t (x,/a,y, /b)=(0.50.5) £z & &F Al/ALL,O; * 25 FGM # >
27 FH E(h/b)=002-01-02 % A %E A (da)=0.1~03-05">
e AN £ 8(M)=0-02-5T 2 & F]=x it g ARIEFHF A £ 434 -
% 4359c4 436 A u 5 4% 431 £ 432404 4.33 2 & F]= A K 3T
FEWAo % 437~ 4 438 fr& 439 2 £ 3 (a=90°)p 84 &3
(x,/a,y,/0)=(0.250.5) ez % ¥ Al/ALL,O; = 25 FGM 4 » &% fe % & (h/b) =
0.02:0.1-02° % F A %L B (d/a)=0.1-03-~0.5>7 f HF#H %oic(m)
=0~02-5TF2 & FK g RI|EBAS G A R 440 & 441 v % 442
L¥ A 4374 438 404 439 2 Tk LAE F IR B Aw o & 443
% 444 fri 445 5 E (e=150°) P ERA T (x5 /a, Y, /b)=(0.50.5) k2 & AF
Al/ALLO; * 25 FGM 45 » &7 4 5 (h/b)=0.02-01-02 # F B4 B
(d/a)=0.1-0.3-05 7 4l  £8(M)=0-02-5T 2 & F=x i A

BRAETAES 1 @ & 446~ £ 44T frdk 448 A ulh MR E 443~ 1 444 40

e 445 2. g FIX CAEF TR E N Ao o LB AV B IA IR S 2 B
8 & it —*ﬂf g

(1) Bzt dvida=01, Hagfdrp b Ao+ 304 4830 1.2% 5 2 &
X B Aw=119% % 2 ** h/b=0.2,a=90",m=5,(x,/a,y,/b)=(0.2505)
i — HfE o § d/a=05pF » HAFFATRE W AT 2 3 5 20% ;
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B ~ B Aw=1923% % 2% ** h/b=02 , a=90° m=5

(x,/a,y,/0)=(0.250.5) 3% —

(2) FRAFERT Hdid:

ST LN & 3

= -

(a) ¥ h/b=002°% a=0°pPF » B i~ % i€ (x,/a,y,/b)=(0505) %z % %
(x,/a,y,/b)=(050.75) » % - % T H f&

AR R

a=90° - E W B

(x,/a,y,/b)=(0505) % % 1

(x,/8,y,/b)=(0.2505) » & — fr= HAEHE FAE2 -] » B = ~ 2 i
TP PISE 2 3 e o

(b) # h/ib=01" a=0°pPF > Blei= % f(x,/a,y,/b)=(0505):c % 3
(x,/a,y,/b)=(0.50.75)

=L
— fe= WA 2 A AP BEARS 0 o
2 fed WAL 2

LA 2 B 4e o F =007 B s ¥ fE(x,/a,Y, /b)=(0505)
2% % (x,/a,y,/b)=(0.2505) %

ZHREPIMEZ R4 % T Ak d/a=01fr03% 2 3 4r > d/a=05R]
& Ap & ARF

(c) & hib=02F a=0"PF > B si=% 18 (x,/ay,/b)=(0.505):c % 3
(x,/a,Y,/b)=(05075) » % — HEfE 2 #F F & P AFAR% > % = 3

-
=L 1

B A e o F am00n s AL A /2y, /D)=(0505)
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£ (x/a,y,/b)=(02505) ¥ - fo= WA FEL R H 2
E*ﬁﬁ*ﬂ']“&iii‘géc O S 7,:3“’_‘@ d/a=0-1'f‘—"0-3ui§f—ii“g4t , d/a=0.5

Rl X 4p &~ AB% -

(3) THRAFERTHEL R RIS 2 P

(a)

(b)

(c)

F hib=002pF > ¥ B s~ ¥% (x,/aY,/b)=(0505)pF > & & d ¢=0°
I a=90" H - rZ WA FELRC 0 B2 s e foT

BRI 2 34 o F & R d a=00":c 1 a=150"" ¥ - fr= #

F hib=01pF ¥ B % (X,/a y,/b)=(0505)pF > & B d o=0°
PRI =907 0 Pl Z ARG R0 0 % - R - TR
o 5 = ol B2 H e ¥ e WMk d/a=01fr03%E 2 B 4o o
d/a=05R 5 4pF 4% - § & B d =903 % % «=150° > % —
Fro R 2 AL H e 0 F 2 o AR 0 Bl

Pl - AR -

F hib=02pF ¥ B 4%i=% (x,/a,y,/b)=(0505)pF> & B d a=0°

BB I =90 F- T A A IR 0 BT AT
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413 @ BT R 34 A d 24 (CFCF)H

% 44940 % 450 5 & £3 (2=90°) N 3% 53t (%, /2., /0)=(0505) 2
BT A A 4 5 AlJALO; > 25 (a/b=1)FGM 4 » &% k4% B (h/b)
=01-02° % k%L A(da)=01-03-~05" % FHF $d8(h)=

0:02-572 & 5% it p Rgpbaf s 5 @ & 451 frd 452 4 4 5 #Hk 4

449 fr& 450 2 & Fl=x MHAEF TR E V- Ao 0 & 453 frdk 454 5 R EE
(a=90°)p 2R & s>t (x /2, y5/b)=(0.2505) Fuz. & 4 E 234 > & pd =3

Al/ALO; = 3% (a/b=1) FGM ¥ » &2 B E(h/b) = 0.1-02> 7 f & 4
£ B (d/a)=01-0.3~05 % fr il s sic(Mm)=0-02-57T 2 & F|=%
Up RIRFAE S 5 @ & 45540k 456 4 W) L R £ 453 fr& 454 2 & 7
LM FITRE I Aw o £ 457 frik 458 L E LB (a=90°)P FRA M
(x,/a,y,/0)=(0505)E2 & 4 Fzxk > 3 =45 d =4 Al/ALOs &35 (ab=2)
FGM 4 > &% F 4 5 (h/b)=0.1-0.2> % I B & A (d/a)=0.1-0.3-0.5 >
PR £ 8(MN)=0-~02-5T2 & FS it g RI|FAEF ;@ £ 459
frd 4.60 A W) 5 4 % 457 fo 4 458 2 & Fl= (L4 FATR £ Aw e £ 4.61
frd 4.62 523 (a=90")P 20 W3t (x,/a,Y,/b)=(0.2505) fz & =4 F 2

o oF A d 3 AlJALO; %875 (a/b=2) FGM 4 > &% I & (h/b) = 0.1 -
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02> % A 4%E R (da)=01-03-05" % F #i# $8(M)=0-0.2 -
5 T2 @ Fl it p RIEFHAEF 5 @ & 463 ok 4.64 4 L $HRE 461 o
% 462 2 F]FH A F TR B Aw o % 4.65fr 4 4.66 5 E (a=150°)p N
B %t (x,/a,y,/0)=(050.5) 2 & =4 F 224 > A =5 A d 22 AlALO; = 2
(afb=1)FGM £+ &% 4 B (h/b) =0.1-0.2> % I % & A (d/a) =0.1 ~
03057 fpHils $8(M)=0-~02-57T 2 & Fl=t i p R4 5
f 4 4.67 i 4.68 A B] L $H 4 4.65 frdk 4.66 2 & F) = 1L HE KT B v
Ao ° BB L 7 3 BA) dyig S g 8 s
(1) A% & % 6(da=01 233 4ep £ Ao $8/] 0 0.65%; 2 &+

B Aw=064% 3 4 > 3 45 (alb=1),6,h/b=01, a=90", m=5,

(X, /Y, /0)=(0505) %~ ifio & d/a=05pF » H g F 478 § 1L

Ao Bl7 2 34 20% ; B4 E Aw=19.11%% # >+ > 35 (a/b=1)

h/b=0.2,a=90",m=0,(X,/a,y,/b)=(050.5) % T H i o

(2) T2 R ERT RS eI 2 B
(@ % h/b=012 % = 3 4 (ab=1) p » A & = ¥ j
(x,/a,y,/b)=(0505):c % % (x,/a,y,/b)=(0.2505) = % — Hfi 2 4
FUEZ WAoo ¥ eI WA Z R % Z Wi d/a=01fr03%

2 W4 > d/a=05R % 4p F 48% 5 % w ik d/a=011r03"%E 2
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v d/a=05% AR F AR o § FEAF (ab=2) o M

(x,/a,Y,/b)=(0505): % = (x,/ay,/b)=(0.2505) » & - ~ w 4r3

(b) ¥ h/b=02 = % = 34 (ab=1) p » A ¥ = F

(x,/a,y,/b)=(0505):c % % (x,/a,y,/b)=(0.2505) » % — H-i

2 AF

(o=

FEEZ B e H o ez A Z R B Ak d/a=01"E 2 i
‘v d/a=03fr05 % 40 F A% % T H0M d/a=01fr03"F 2 0
d/a=05% 4p F ABFue FReAF (ab=2) » HE =g i

(x,/a,y,/b)=(0505)7c & % (x,/a, Y, /b)=(0.2505) » % — FvT H ik

_Mr

—Lﬁﬁ_‘_‘%“ﬁ&fg-ét ’ t):—;: ~ :‘.'ff"l“ ﬁtﬁ‘ﬁljﬁi—?\/ﬁ\‘/" .
(3) YA+ FEAT AL RIS LB
@ % h/b=017 5= 34 (alb=1)m> B 4% (x,/ay,/b)=(0505) -

£ Rd @=90": T I =150 % — fow HoAL 2 AR FNE 2 4 o

(b) & h/b=02"F % = AP (a/b=1)pF> B =% (x,/a,Y,/b)=(0505) >
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42 P FEBZTEZEVR

ER »c? > B iFafict e 2 B ERE (h/b=001>0.05~ 01%
02) ¥ & 7 =% (x,/a,y,/b)=(0505)2 -k T 5 % (d/a=03% 05) SSSS =
A 0 £ 469 MR ER LA %% B9 ]2 @5 Stahl f- Keer

(1972) » i & EH 2 5 4R 0 1§08 s> 42 & 14 Fredholm % =

AL SRR R EESE ()2 EE 2 (2009) o fI* Ritz & A 47
z WA Mindlin (- 3 4 3 F 2% 29 T4 80 Bfcd
W= ) {0 3 s ARG DTG B (3§ MR K)
(1) % ERh/b=001pF: a3t 3D MM A2 5% > - L FBHE -
FEE 4 AR IT 23R 4 4 B 30.0.308% 7 0.154% 0 5 R 3 4
h/b=0.05FF 22 £ | A %] 4 3+1.93% ~ 6.03% £? 0.018% ~ 0.407% ; f& 4%
E B hib=01> 2% BB £ 511%~17.30% £ 0.178% ~ 0.721% ; & 5
B h/b=02 » H X P 3 iE 14.90%~ 50.2%%£7 0.453% ~1.50% - H ¥ £
469 FAIB < EAIMAFE EF - Heov L FEmY 3DEET
WA E AP A RN/ H e B FRAPH AR A NL L
d/asif4c s H4v o207 BT WG 0§ d/a=03p > A% 3D EpLT
WA 5 3T 4340% 0 P ok B4 A h/b=02% w WA 0 Al

£ BH 45 dla=05pF > ip ¥t 3D SELIL 44 350 T 48.60% o T
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F’ Y

<« Z_ %

Bk B2 Ah/b=02:0% - W o v & T

ik

* 63
B e IR % oo

(2) % h/b<01ps > Mindlin 4= 323 & 3D &ML 717 H 2 Ap 3t £ £ 35
1% 0 FA RS EANRAFL py - frr k0 P FAKER
B4 m b o BME R e pE > Mindlin 47123 20 3D SE L IT % 41
FH2 AP L B0 SE2 H 40 T P AT § d/a=03PF > 4p ¥t 3D
SEM TR AR X 30 A 144% 0 B s BB 4 A h/b=020% v Ak F
d/a=05PF » ip ¥t 3D SEME LR X 35 30150% @ B~ BE#F 4 &
h/b=025% w H g5 o Ft d 12 F 4 AT o Mindlin 532347 * 3t
#1745 B-h/b<024 iz Mindlin 4= 32 3 4p >t 3D 3B A 32 55 & A 5

o i eI % o
43 F2RBEBEH

B 4.2~4.10 5 o i 74 47 & 4 2 s2. FGM 45 e384 3D 45 8 21k ] 2

B TG b2 2DHCAEE G BT ¢ 70 A AHER A5 2D B R
ZEF? s Mo pH S 12 fif(in-plane mode) » B AR RIS 00 G fh A G

2_ #-3 (out-of-plane mode) ; & “P - 2 L Z O BlY C FF ow B E

-

BR O RN Z23wnH o FL &M
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2 FGM > H A i Fip3 488 -

B E A 2 R

Bl 4.2 5 fj £ (SSSS)= A;2 57 22 AlIALO;FGM (m=5)3# 1= 2D 3% i | >
B S h/b=002 0 B ¥ — HOAL LR H IR G cHEEY > B o = B A

BLEAR e H - HRRZ G Y > B WSS AT LE SR

B 43 £ B/ 44 » %3 i £ (SSSS) ML iR i W& Al/ALO;,
FGM 15 4= i Bl (m=5) > %45 B-h/b=01 > H % - ficfs 5 & & B2 5
Fed 0 RO e 2 HEAYIE R RS e H S SRR G M EEY > S e

%S -

FIHREP LT Mg sl o Eh/b=02"H % - HA

NS

ET
X
N~
>
:'%E
.

\H

BohbEd o R feS AR TR R R o B foh T AR S E
e H - S BLARZ G Y o
Bl 45 2B 46 ~ % & R A(CFFF)= 252 325 4 4k i Bl & Al/ALO,

FGM 15 4k i Bl(m=5)°4 B h/b=012 % — Hfi 5 — B & & BLA2 G *FHed
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% 21 %
Properties
Material Poisson’s 3
E(Gpa) _ p(kg/m>)
ratio
Aluminum(Al) 70.0 0.3 2702
Alumina(Al,05) 380 0.3 3800
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# 3L1E KT AL AEFE R (@b =1.0,hb =001, (x,/aY,/b)=(0505),
dia=0.2,a = 0°2 & F=x it 45 F w(0®/h),/p [E fcaclt s 47

Mode Crack Polynomial Solution Size (1xJ)© Stahl and
Functions Keer
No. _
(N) 3x3 4x4 5x5 6x6 7x7 8x8 9x9 (1972)

[7.024] | [6.609] | [6.609] | [6.609] | [6.609] | [6.609] | [6.609]
0 (6.370) | (5.974) | (5.974) | (5.971) | (5.971) | (5.971) | (5.971)
{6.370} | {5.974} | {5.974} | {5.971} | {5.971} | {5.971} | {5.971}
[6.741] | [6.596] | [6.592] | [6.589] | [6.587] | [6.586] | [6.584]
2 (6.103) | (5.964) | (5.962) | (5.959) | (5.958) | (5.958) | (5.956)
{6.103} | {5.964} | {5.961} | {5.959} | {5.957} | {5.957} | {5.955}
[6.582] | [6.579] | [6.576] | [6.574] | [6.570] | [6.569] | [6.566]
3 (5.955) | (5.954) | (5.951) | (5.950) | (5.947) | (5.946) | (5.945)
{5.954} | {5.953} | {5.950} | {5.949} | {5.947} | {5.946} | {5.944}
[6.530] | [6.528] | [6.511) | [6.501] | [6.497] | [6.491] | [6.489]
1 4 (5.922) | (5.921).°| (5.910) | (5.904) | (5.901) | (5.897) | (5.896) | 5.842*
{5.921} | {5.920} | {5.910} | {5.903} | {5.900} | {5.897} | {5.895}
[6.442] | [6.440] | [6.430] | [6.428] | [6.425] | [6.422] | [6.421]
5 (5.865) | (5.864) | (5.858)| (5.856) | (5.854) | (5.853) | (5.852)
{5.865} | {5.864} | {5.857} | {5.855} | {5:854} | {5.852} | {5.851}
[6.418] | [6.418] | [6.408]-| [6:408] | [6.405] | [6.405] | [6.404]
6 (5.850) | (5.850) | (5.843) | (5.843) | (5.841) | (5.841) | (5.840)
{5.849} | {5.849} | {5.842} | {5.842} | {5.840} | {5.840} | {5.839}
[6.410] | [6.408] | [6.403] | [6.403] | [6.401] | [6.401] | [6.400]
7 (5.845) | (5.843) | (5.840) | (5.839) | (5.838) | (5.838) | (5.837)
{5.844} | {5.842} | {5.839} | {5.838} | {5.837} | {5.837} | {5.836}

Note: [ ]: results from NZ =2; ():results from NZ =3; {}: results from NZ =4
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%31 (% 7)

Mode Crack Polynomial Solution Size (IxJ) @ Stahl and
Functions Keer
No. (N | ¥ 4x4 5x5 6x6 7x7 Bx8 | 00 | 7
[19.73] | [19.64] | [16.56] | [16.56] | [16.51] | [16.51] | [16.51]
0 (18.27) | (17.95) | (14.97) | (14.97) | (14.92) | (14.92) | (14.92)
{1827} | {17.95} | {14.97} | {14.97} | {14.92} | {14.92} | {14.92}
[18.59] | [18.32] | [16.55] | [16.54] | [16.48] | [16.48] | [16.47]
2 (17.06) | (16.73) | (14.96) | (14.95) | (14.89) | (14.89) | (14.89)
{17.05} | {16.73} | {14.96} | {14.95} | {14.89} | {14.89} | {14.88}
[16.74] | [16.64] | [16.51] | [16.48] | [16.46] | [16.45] | [16.45]
3 (15.17) | (15.05) | (14.93) | (14.89) | (14.88) | (14.87) | (14.87)
{1517} | {15.05} | {14.93} | {14.89} | {14.87} | {14.87} | {14.87}
[16.48] | [16.48] | [16.46] | [16.45] | [16.45] | [16.45] | [16.45]
2 4 (14.90) | (14.89) | (14.88)"| (14:87) | (14.87) | (14.87) | (14.87) | 14.88*
{14.90} | {14.89}[ {14.88} | {14.87} | {14.87} | {14.87} | {14.87}
[16.45] | [16.45] | [16:45] | [16.45]| [16.45] | [16.44] | [16.44]
5 (14.87) | (1487) | (14.87) | 14.87) | (1487) | (14.87) | (14.87)
(1487} | {1487} | {1487} | {14.87} | {1487} | {14.87} | {14.87}
[16.45] | [16.45] | [16.45] | [16.45] |/ [16.44] | [16.44] | [16.44]
6 (14.87) | (14.87) | (1487) | (1487) | (14.87) | (14.87) | (14.87)
{1487} | {1487} | {14.87} | {14.87} | {14.87} | {14.87} | {14.86}
[16.45] | [16.44] | [16.44] | [16.44] | [16.44] | [16.44] | [16.44]
7 (14.87) | (14.87) | (14.87) | (14.87) | (14.87) | (14.87) | (14.87)
(1487} | {14.87} | {14.87} | {14.87} | {14.86} | {14.86} | {14.86}

Note: [ ]: results from N, =2; ():results from N, =3; {}: results from N, =4
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%31 (% 7)

Mode Crack Polynomial Solution Size (IxJ) @ Stahl and
Functions Keer
No. (N | ¥ 4x4 5x5 6x6 7x7 Bx8 | 00 | 7
[19.73] | [19.64] | [16.56] | [16.56] | [16.51] | [16.51] | [16.51]
0 (18.27) | (17.95) | (14.97) | (14.97) | (14.92) | (14.92) | (14.92)
{1827} | {17.95} | {14.97} | {14.97} | {14.92} | {14.92} | {14.92}
[18.99] | [18.44] | [16.55] | [16.55] | [16.51] | [16.51] | [16.51]
2 (17.36) | (16.83) | (14.96) | (14.96) | (14.92) | (14.92) | (14.92)
{17.36} | {16.83} | {14.96} | {14.95} | {14.92} | {14.92} | {14.92}
[16.82] | [16.65] | [16.53] | [16.53] | [16.51] | [16.51] | [16.51]
3 (15.24) | (15.08) | (14.94) | (14.94) | (14.92) | (14.92) | (14.92)
{15.23} | {15.07} | {14.94} | {14.94} | {14.92} | {14.92} | {14.92}
[16.53] | [16.52] | [16.51] | [16.51] | [16.51] | [16.51] | [16.51]
3 4 (14.94) | (14.93) | (14.92) 7| (14:92) | (14.92) | (14.92) | (14.92) | 14.93*
{14.94} | {14.93}+[ {14.92} | {14.92} | 414.92} | {14.92} | {14.92}
[16.52] | [16.51] | [16:50] | [16.50]" | [16:50] | [16.50] | [16.50]
5 (14.93) | (14.92) | (14.92) | (14.92) | (1492) | (14.92) | (14.92)
14,93} | {14.92} | {14.92} | {14.92} | {1492} | {14.91} | {14.91}
[16.50] | [16.50] |. [16.50] | [16.50] | [16.50] | [16.50] | [16.50]
6 (14.92) | (14.92) | (1491) | (14.91) | (14.91) | (14.91) | (14.91)
{1491} | {1491} | {1491} | {1491} | {14.91} | {14.91} | {14.91}
[16.50] | [16.50] | [16.50] | [16.50] | [16.50] | [16.50] | [16.50]
7 (14.92) | (1491) | (14.91) | (14.91) | (14.91) | (14.91) | (14.91)
{1491} | {14.91} | {14.91} | {1491} | {14.91} | {14.91} | {14.91}

Note: [ ]: results from N, =2; ():results from N, =3; {}: results from N, =4
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%31 (% 7)

Mode Crack Polynomial Solution Size (IxJ) @ Stahl and
Functions Keer
No. (N | ¥ 4x4 5x5 6x6 7x7 Bx8 | 00 | 7
[30.96] | [30.93] | [26.48] | [26.48] | [26.41] | [26.41] | [26.41]
0 (28.52) | (28.22) | (23.93) | (23.93) | (23.86) | (23.86) | (23.86)
(2851} | {28.22} | {23.93} | {23.93} | {23.86} | {23.86} | {23.86}
[30.64] | [28.53] | [26.46] | [26.45] | [26.40] | [26.40] | [26.40]
2 27.97) | (25.98) | (23.92) | (23.90) | (23.86) | (23.86) | (23.86)
{27.96} | {2597} | {23.91} | {23.90} | {23.86} | {23.85} | {23.85}
[27.22] | [26.62] | [26.44] | [26.42] | [26.40] | [26.40] | [26.40]
3 (24.72) | (24.07) | (23.89) | (23.88) | (23.86) | (23.86) | (23.86)
(2471} | {2407} | {2389} | {2388} | {23.85} | {23.85} | {23.85}
[26.43] | [26.42] | [26.41] | [26.40] | [26.40] | [26.40] | [26.40]
4 4 (23.89) | (23.88) | (23.87) 7| (23:86) | (23.86) | (23.85) | (23.85) | 23.89*
£23.89} | {23.87}[ {23.87} | {23.86} | 423.85} | {23.85} | {23.85}
[26.41] | [26.40] | [26:40] | [26.40] | [26.40] | [26.40] | [26.40]
5 23.87) | (2386) | (23.86) | (23.85) |(2385) | (23.85) | (23.85)
2386} | {23.85} | {23.85} | {23.85} | {23:85} | {23.85} | {23.85}
[26.40] | [26.40] |. [26.40] | [26.40] |/ [26.40] | [26.39] | [26.39]
6 (23.86) | (23.85) | (23:85) | (23.85) | (23.85) | (23.85) | (23.85)
£23.85} | {23.85} | {23.85} | {23.85} | {23.85} | {23.85} | {23.85}
[26.40] | [26.40] | [26.40] | [26.39] | [26.39] | [26.39] | [26.39]
7 (23.86) | (23.85) | (23.85) | (23.85) | (23.85) | (23.85) | (23.85)
{23.85} | {23.85} | {23.85} | {23.85} | {23.85} | {23.85} | {23.85}

Note: [ ]: results from N, =2; ():results from N, =3; {}: results from N, =4
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%31 (% 7)

Mode Crack Polynomial Solution Size (1x J) @ Stahl and
Functions Keer
No. (N | ¥ 4x4 5x5 6x6 7x7 Bx8 | 00 | 7
[194.8] | [46.60] | [46.60] | [33.47] | [3347] | [33.02] | [33.02]
0 (194.8) | (43.79) | (43.00) | (30.29) | (30.26) | (29.83) | (29.83)
{194.8} | {43.76} | {43.00} | {30.26} | {30.26} | {29.82} | {29.82}
[45.66] | [44.60] | [43.12] | [33.28] | [33.22] | [32.77] | [32.74]
2 42.37) | (4147) | (39.88) | (30.15) | (30.10) | (29.67) | (29.65)
{42.34} | {41.45} | {39.86} | {30.14} | {30.09} | {29.66} | {29.64}
[37.09] | [34.40] | [32.99] | [32.91] | [32.73] | [32.59] | [32.57]
3 (34.07) | (31.36) | (29.89) | (29.84) | (29.67) | (29.55) | (29.53)
£34.06} | {31.35} | {29.88} | {29.83} | {29.66} | {29.54} | {29.52}
[32.35] | [32.34] | [31.95] | [31.86] | [31.82] | [3L.79] | [3L.77]
5 4 (29.43) | (20.42) | (29.09) 7| (29:03) | (29.00) | (28.98) | (28.96) | 28.43*
£29.42} | {29.413+[ {29.09} | {29.02} | 428.99} | {28.97} | {28.96}
[31.33] | [31.28] | [3L.21] | [31.18]| [31.16] | [31.13] | [31.12]
5 (28.67) | (2861) | (2856) | (28.54) |7(2852) | (28.50) | (28.49)
(28.66} | {28.60} | {2855} | {2853} | {2851} | {28.49} | {28.48}
[31.09] | [31.09] | [3L.00] | [31.00] |/[30.98] | [30.97] | [30.96]
6 (28.53) | (28.47) | (28:41) | (28:40) | (28.39) | (28.38) | (28.37)
(2852} | {28.46} | {2840} | {28.39} | {28.37} | {28.37} | {28.36}
[31.02] | [30.99] | [30.95] | [30.95] | [30.93] | [30.93] | [30.92]
7 (28.42) | (2840) | (28.37) | (28.37) | (28.35) | (28.35) | (28.35)
{28.41} | {28.39} | {28.35} | {28.35} | {28.34} | {28.34} | {28.33}

Note: [ ]: results from N, =2; ():results from N, =3; {}: results from N, =4
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%322 kT s £ 2 Al/ALOs FGM = 43¢ K45 (a/b = 1.0, h/b = 0.1,
(x,/a,Y,/0)=(0.5,0.5),d/a = 0.2, a = 0° m=0.2) 2 & F]= * 47 % (b’ /) /p,/E,

JTactt 7

Mode F;Z::ns Polynomial Solution Size (IxJ) [N, =3; ()N, =4;{}N, =5
e (N) 3x3 4x4 5x5 6x6 x7 8x8 9x9
(5.725) | (5.387) | (5.387) | (5.383) | (5.383) | (5.383) | (5.383)
0 (5.707) | (5.371) | (5.371) | (5.371) | (5.371) | (5.371) | (5.371)

{5.707} | {5.371} | {5.371} | {5.371} | {5.371} | {5.371} | {5.371}
[5.303] | [5.255] | [5.250] | [5.244] | [5.242] | [5.241] | [5.240]
2 (5.287) | (5.239) | (5.234) | (5.229) | (5.226) | (5.225) | (5.224)
{5.286} | {5.239} | {5.234} | {5.229} | {5.226} | {5.225} | {5.224}
[5.237] | [5.236] | [5.234] | [5.233] | [5.232] | [5.231] | [5.230]
1 3 (5.221) | (5.220) | (5.218) | (5.217) | (5.215) | (5.215) | (5.213)
{5.221} | {5.219} | {5.218} | {5.217} | {5.215} | {5.215} | {5.213}
[5.224] | [5.224] | [5.221] | [5220] | [5.218] | [5.218] | [5.216]
4 (5.208) | (5.208) | 1(5.205) | (5.204) | (5.202) | (5.201) | (5.200)
{5.208} | {5:208} | {5.205} | {5.204} | {5.202} | {5.201} | {5.200}
[5.218] | [5.217] | [5.215] | [5.214] | [5.213] | [5.213] | [5.213]
5 (5.202) |“(5.200) | (5.199)" |- (5.198) | (5.197) | (5.197) | (5.197)
{5.202} | {5.200}.| {5.199} | {5198} | {5.197} | {5.197} | {5.197}
(15.50) | (15.21) | (12.97) | (12.97) | (12.94) | (12.94) | (12.94)
0 (15.37) | (15.08) | (12.90) | (12.90) | (12.86) | (12.86) | (12.86)
{1537} | {15.08} | {12.90} | {12.89} | {12.86} | {12.86} | {12.86}
[13.16] | [13.00] | [12.83] | [12.81] | [12.80] | [12.80] | [12.80]
2 (13.08) | (12.92) | (12.75) | (12.73) | (12.72) | (12.72) | (12.71)
{13.08} | {12.92} | {12.75} | {1273} | {12.72} | {12.71} | {12.71}
[12.81] | [12.81] | [12.80] | [12.80] | [12.79] | [12.79] | [12.79]
2 3 (12.73) | (12.73) | (1272) | @2.71) | (12.71) | (12.71) | (12.71)
{1273} | {1273} | {12.72} | {1271} | {1271} | {12.71} | {12.71}
[12.80] | [12.79] | [12.79] | [12.79] | [12.79] | [12.79] | [12.79]
4 (12.71) | (12.71) | (1271) | (12.71) | (12.71) | (12.70) | (12.70)
{1271} | {1271} | {1271} | {1271} | {12.70} | {12.70} | {12.70}
[12.79] | [12.79] | [12.79] | [12.79] | [12.79] | [12.79] | [12.79]
5 (12.71) | (12.71) | (12.71) | (12.70) | (12.70) | (12.70) | (12.70)
{1271} | {1271} | {12.70} | {12.70} | {12.70} | {12.70} | {12.70}
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%32 (% 7)

Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 <7 8x8 9x9

(15.50) | (15.21) | (12.97) | (12.97) | (12.94) | (12.94) | (12.94)
0 (15.37) | (15.08) | (12.90) | (12.90) | (12.86) | (12.86) | (12.86)
{15.37} | {15.08} | {12.90} | {12.89} | {12.86} | {12.86} | {12.86}

[13.57] | [13.48] | [12.96] | [12.95] | [12.93] | [12.93] | [12.93]
2 (13.48) | (13.40) | (12.88) | (12.88) | (12.85) | (12.85) | (12.85)
{13.48} | {13.39} | {12.88} | {12.88} | {12.85} | {12.85} | {12.85}

[12.95] | [12.94] | [12.94] | [12.93] | [12.93] | [12.93] | [12.93]
3 3 (12.87) | (12.87) | (12.86) | (12.86) | (12.85) | (12.85) | (12.85)
{12.87} | {12.87} | {12.86} | {12.86} | {12.85} | {12.85} | {12.85}

[12.93] | [12.93] | [12.93] | [12.93] | [12.93] | [12.93] | [12.93]
4 (12.86) | (12.85).| (12:85) »|. (12.85) | (12.85) | (12.85) | (12.85)
{12.86} | {12:85} | {12.85} | {12.85} | {12.85} | {12.85} | {12.85}

[12.93] | “[12.93] | [12.93] | [12.93] | [12.93] | [12.93] | [12.93]
5 (12.85) |-(12.85) | (12.85) | (12:85)~| (12.85) | (12.85) | (12.85)
{12.85} [-{12.85} | {12.85} | {12.85} | {12.85} | {12.85} | {12.85}

[18.56] | [18:56] | [18.56] | [18556] | [18.56] | [18.56] | [18.56]
0 (18.56) | (1856) |-.(18.56) " (18:56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
2 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
4 3 (1856) | (1856) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
4 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
5 (1856) | (1856) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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%32 (% 7)

Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 <7 8x8 9x9

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
0 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
2 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
5 3 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
4 (18.56) | (18.56). | (18:56) +|. (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {1856} | {18.56} | {1856} | {18.56} | {18.56} | {18.56}

[18.56] | “[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
5 (18.56) |- (1856) | (18.56) | (18:56)| (18.56) | (18.56) | (18.56)
{18.56} |-{18.56} | {1856} | {18.56} | {18.56} | {18.56} | {18.56}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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% 33 ERTpIMAEG L A305 ¢ B (alb=1.0h/b=01,
(x,/a,y,/b)=(0.505), dla=0.2,a = 0% 2 @& F= * 47 F w(b’/h),[p |E fcactt s 47

vode | O Polynomial Solution Size (IxJ)®[1N, =3; ()N, =4;{}N, =5
No. Functions > ;;J& =
(N) 3x3 4x4 5x5 6%6 =7 8x8 9x9
[6.158] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795]
0 G777 | G777) | G777) | (5.777) | B.777) | (B.777) | (B5.777)
{5777y | {5777} | {5777} | {5.777} | {5.777} | {5.777} | {5.777}
[5.704] | [5.653] | [5.648] | [5.642] | [5.640] | [5.639] | [5.637]
2 (5.684) | (5.633) | (5.628) | (5.622) | (5.620) | (5.619) | (5.617)
{5.684} | {5.633} | {5.628} | {5.622} | {5.620} | {5.619} | {5.617}
[5.635] | [5.633] | [5.631] | [5.631] | [5.629] | [5.628] | [5.627] X
1 3 (5.614) | (5.613) | (5.611) | (5.610) | (5.608) | (5.608) | (5.606) z:;
{5.614} | {5.613} | {5.611} | {5.610} | {5.608} | {5.607} | {5.606}
[5.621] | [5.621] | [5.618] | [5:617] | [5.614] | [5.614] | [5.613]
4 (5.601) | (5.600).| (5.598) | (5.597) | (5.594) | (5.594) | (5.592)
{5.601} | {5.600} | {5598} | {5597} | {5.594} | {5.594} | {5.592}
[5.615] | [5:613] | [5.611] | [5.611] | [5:610] | [5.610] | [5.609]
5 (5.594) | (5593) | (5.591) | (5.590) | (5:589) | (5.589) | (5.589)
{5.504} | {5.598} | {5591} | {5,500} | {5.5809} | {5.589} | {5.589}
[16.64] | [16.32] | [13:94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{1647} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[14.13] | [13.96] | [13.78] | [13.76] | [13.75] | [13.75] | [13.74]
2 (14.02) | (13.86) | (13.68) | (13.66) | (13.65) | (13.64) | (13.64)
{14.02} | {13.86} | {13.68} | {13.66} | {13.65} | {13.64} | {13.64}
[13.76] | [13.76] | [13.75] | [13.74] | [13.74] | [13.74] | [13.74] )
2 3 (13.66) | (13.66) | (13.65) | (13.64) | (13.64) | (13.63) | (13.63) i::i
{13.66} | {13.66} | {13.65} | {13.64} | {13.64} | {13.63} | {13.63}
[13.75] | [13.74] | [13.74] | [13.74] | [13.74] | [13.74] | [13.74]
4 (13.64) | (13.64) | (13.64) | (13.63) | (13.63) | (13.63) | (13.63)
{13.64} | {13.64} | {13.64} | {13.63} | {13.63} | {13.63} | {13.63}
[13.74] | [13.74] | [13.74] | [13.74] | [13.74] | [13.74] | [13.74]
5 (13.64) | (13.63) | (13.63) | (13.63) | (13.63) | (13.63) | (13.63)
{13.64} | {13.63} | {13.63} | {13.63} | {13.63} | {13.63} | {13.63}
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233 (2 7)

Mode Crack Polynomial Solution Size (1x J) @
No. FU”C_“O“S 3%3 4x4 5x5 6%6 =7 8x8 9x9 ) }I% "
(N
[16.64] | [16.32] | [13.94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{16.47} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[1457] | [14.48] | [13.92] | [13.92] | [13.89] | [13.89] | [13.89]
2 (14.46) | (14.37) | (13.82) | (13.82) | (13.80) | (13.80) | (13.80)
{14.45} | {1437} | {13.82} | {13.82} | {13.80} | {13.80} | {13.80}
[13.91] | [13.91] | [13.90] | [13.90] | [13.89] | [13.89] | [13.89] )
3 3 (13.82) | (13.81) | (13.80) | (13.80) | (13.80) | (13.80) | (13.80) i:'ji
{13.81} | {13.81} | {13.80} | {13.80} | {13.80} | {13.80} | {13.80}
[13.90] | [13.89] | [13.89] | [13.89] | [13.89] | [13.89] | [13.89]
4 (13.80) | (13.80) | (13:80) | (13:80) | (13.80) | (13.79) | (13.79)
£13.80} | {13.80} | {13.80} | {13.79} [ £13.79} | {13.79} | {13.79}
[13.89] | [13.89] | [13.89] -| [13.89) | [13.89] | [13.89] | [13.89]
5 (13.80) | (13.79)"| (13.79) | (213.79) | 13:79) | (13.79) | (13.79)
{13.80} | {13.79} | {18.79} | {13.79} | {18.79} | {13.79} | {13.79}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
0 (19.48) | (19.48) | (19:48) | (1948) | (19.48) | (19.48) | (19.48)
(19.48} | {19.48} | {19.48} | {19.48} | {10.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
2 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
(19.48} | {19.48} | {19.48} | {19.48} | {10.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
4 3 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
4 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
(19.48} | {19.48} | {19.48} | {19.48} | {10.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
5 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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233 (2 7)

Mode Crack Polynomial Solution Size (1x J) @
No. Func—tions 3%3 4x4 5x5 6%6 ™7 8x8 9x9 ’ %J% -
(N

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]

0 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)

{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]

2 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)

{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]

5 3 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)

{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]

4 (19.48) | (19.48) | (19:48) 1|/ (19.48) | (19.48) | (19.48) | (19.48)

{19.48} | {19.48} | £19.48} | {19.48} | {19.48} | {19.48} | {19.48}

[19.48] | [19.48] | [19:48]-| [19.48] | [19.48] | [19.48] | [19.48]

5 (19.48) | (19:48)"| (19.48) | (19.48) | (19.48) | (19.48) | (19.48)

19.48} | {1948} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5

* : Stahl and Keer (1972) 2. % %
+ : Huang et al. (2011) 2z % %

60




% 345 kTp AL = A5 E R (a/b = 1.0, hb=0.05, (x,/a,Y,/b)=(0.505),
d/a=0.3,a = 0°)2 & F=x L 45 F w(0®/h),/p [E fcaclt s 45

Mode Crack Polynomial Solution Size (1x J) @
No. Func—tions 3x3 4x4 5x5 6%6 =<7 8x8 9%x9 ) };J% "
(N)

[6.319] | [5.928] | [5.928] | [5.928] | [5.928] | [5.928] | [5.928]

0 6.313) | (5.922) | (5.922) | (5.922) | (5.922) | (5.922) | (5.922)

(6.313} | {5.922} | {5.922} | {5.922} | {5.922} | {5.922} | {5.922}

[5.814] | [5.769] | [5.753] | [5.747] | [5.740] | [5.738] | [5.732]

2 (5.806) | (5.761) | (5.745) | (5.738) | (5.732) | (5.730) | (5.723)

{5.806} | {5.761} | {5.745} | {5.738} | {5.731} | {5.730} | {5.723}

[5.691] | [5.685] | [5.673] | [5.669] | [5.664] | [5.661] | [5.654]

3 (5.683) | (5.676) | (5.664) | (5.660) | (5.655) | (5.651) | (5.645)
. (5.683} | {5.676} | {5.664} | {5.660} | {5.655} | {5.651} | {5.645} | 5.698*

[5.624] | [5.619] | [5.613]) | [5.612] | [5.609] | [5.608] | [5.606] | 5.589+
4 (5.615) | (5.610).°| (5.604) | (5.603) | (5.600) | (5.599) | (5.598)
{5.615} | {5.610} | {5.604} | {5.603} | {5.600} | {5.599} | {5.598}
[5.612] | [5.609] | [5.605] | [5.604] | [5.602] | [5.602] | [5.601]
5 (5.604) | (5.600) | (5.596) | (5.595) | (5.593) | (5.593) | (5.592)
{5.604} | {5.600} | {5596} | {5595} | {5593} | {5.593} | {5.592}
[5.609] | [5.605] | [5.601]-|[5:601] | [5.599] | [5.599] | [5.599]
6 (5.600) | (5.596) | (5.592) | (5.592) | (5.591) | (5.591) | (5.590)
{5.600} | {5.596} | {5.592} | {5592} | {5.591} | {5.591} | {5.590}

2>
I
(6]

Note: [ ]: results from NIZ =3; ():results from NZ =4; {}: results from

* : Stahl and Keer (1972) 2 % %
+ : Huang et al. (2011) z %%
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%34 (5 7)

Mode Crack Polynomial Solution Size (1x J) @
No. Func—tions 3x3 4x4 5x5 6%6 ™7 8x8 9%x9 ) %J% "
(N
[17.82] | [17.51] | [14.69] | [14.69] | [14.65] | [14.65] | [14.65]
0 (17.77) | (17.45) | (14.66) | (14.66) | (14.62) | (14.62) | (14.62)
{17.77} | {17.45} | {14.66} | {14.66} | {14.62} | {14.62} | {14.62}
[15.45] | [15.10] | [14.38] | [14.34] | [14.31] | [14.29] | [14.29]
2 (15.41) | (15.06) | (14.34) | (14.30) | (14.27) | (14.26) | (14.25)
{15.41} | {15.06} | {14.34} | {14.30} | {14.27} | {14.26} | {14.25}
[14.33] | [14.31] | [14.30] | [14.28] | [14.28] | [14.27] | [14.27]
3 (14.29) | (14.28) | (14.26) | (14.24) | (14.24) | (14.23) | (14.23)
{14.29} | {14.28} | {14.26} | {14.24} | {14.24} | {14.23} | {14.23} | 14.67*
? [14.30] | [14.28] | [14.28] | [14.27] | [14.26] | [14.26] | [14.26] | 14.19+
4 (14.26) | (14.24) | (14.24) 1| (14:23) | (14.22) | (14.22) | (14.22)
{14.26} | {14.24} | {14.24} | {14.23} | {14.22} | {14.22} | {14.21}
[14.28] | [14.27] | [14.27] | [14.26] | [14.26] | [14.25] | [14.25]
5 (14.24) | (14.23) | (14.22) | (14.22) | (14.22) | (14.21) | (14.21)
{14.24} | {14.23} | {14.22} | {14.22} | {14.22} | {14.21} | {14.21}
[14.26] | [14.26] | [14.26] | [14.25] | [14.25] | [14.25] | [14.25]
6 (14.22) | (14.22) | (14:22) | (1421) | (14.21) | (14.21) | (14.21)
{14.22} | {14.22} | {14.22} | {14.21} | {14.21} | {14.21} | {14.21}
Note: [ ]: results from NZ =3; (): results from NZ =4; {}: results from N, =5

* @ Stahl and Keer (1972)2_ & %
+ . Huang et al. (2011) 2z % %
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%34 (5 7)

Crack Polynomial Solution Size (1x J) @
Mode .
No. Func—tions 3x3 4x4 5x5 66 7x7 8x8 | 9x9 R
(N>
[17.82] | [17.51] | [14.69] | [14.69] | [14.65] | [14.65] | [14.65]
0 (17.77) | (17.45) | (14.66) | (14.66) | (14.62) | (14.62) | (14.62)
{17.77} | {17.45} | {14.66} | {14.66} | {14.62} | {14.62} | {14.62}
[15.96] | [15.73] | [14.66] | [14.65] | [14.62] | [14.62] | [14.62]
2 (15.92) | (15.69) | (14.63) | (14.62) | (14.59) | (14.59) | (14.59)
{15.92} | {15.69} | {14.63} | {14.62} | {1459} | {1459} | {14.59}
[14.68] | [14.65] | [14.63] | [14.62] | [14.62] | [14.62] | [14.62]
3 (14.65) | (14.62) | (14.60) | (1459) | (14.59) | (14.59) | (14.59)
; {14.65} | {14.62} | {14.60} | {1459} | {14.50} | {14.59} | {1459} | 14.90*
[14.65] | [14.61] | [14.61] | [14.61] | [14.61] | [14.61] | [14.61] | 14.55+
4 (14.62) | (14.58) | (14:58) | (14.58) .| (14.58) | (14.58) | (14.58)
{14.62} | {1458} | {14.58} | {14:58} | {1458} | {1458} | {14.58}
[14.65] | [14.61] | [14.60] | [14.60] | [14:60] | [14.60] | [14.60]
5 (14.62) | (1458) | (1457) | (1457) | (1457) | (14.57) | (14.57)
{14.62} | {1458} | {1457} | {14.57} | {1457} | {1457} | {14.57}
[14.65] | [14.60] | [14:60] | [14.60] | [14.60] | [14.60] | [14.60]
6 (14.62) | (14.57) | (1457 (@457) | (1457) | (14.57) | (14.57)
{14.62} | {1457} | {1457} | {1457} | {1457} | {1457} | {14.57}
Note: [ ]: results from N, =3; ():results from N, =4; {}: resultsfrom N, =5

* @ Stahl and Keer (1972)2_ & %
+ . Huangetal. (2011) 2 % %
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%34 (5 7)

Mode Crack Polynomial Solution Size (1xJ) @
No. Func—tions 3x3 4x4 5x5 6%6 ™>7 8x8 9%x9 ) %J% "
(N
[27.49] | [27.13] | [23.24] | [23.24] | [23.18] | [23.18] | [23.18]
0 (27.37) | (27.01) | (23.17) | (23.17) | (23.11) | (23.11) | (23.11)
{27.37} | {27.01} | {23.17} | {23.17} | {23.11} | {23.11} | {23.11}
[25.08] | [24.20] | [23.13] | [23.11] | [23.07] | [23.06] | [23.06]
2 (24.98) | (24.11) | (23.05) | (23.03) | (22.99) | (22.98) | (22.98)
{24.98} | {24.11} | {23.05} | {23.03} | {22.99} | {22.98} | {22.98}
[23.28] | [23.14] | [23.09] | [23.06] | [23.05] | [23.04] | [23.04]
3 (23.20) | (23.05) | (23.00) | (22.98) | (22.97) | (22.96) | (22.96)
{23.20} | {23.05} | {23.00} | {22.98} | {22.97} | {22.96} | {22.96} | 23.87*
) [23.09] | [23.06] | [23.05] | [23.04] | [23.04] | [23.03] | [23.03] | 22.90+
4 (23.01) | (22.98) | (22.97) 1| (22:96) | (22.95) | (22.95) | (22.95)
{23.01} | {22.98}+| {22.97} | {22.96} | {22.95} | {22.95} | {22.95}
[23.07] | [23.04] | [23.04] { [23.03] | [23.03] | [23.03] | [23.03]
5 (22.99) | (22.96) | (22.96) | (22.95) | (22:95) | (22.95) | (22.95)
{22.99} | {22.96} | {22.96} | {22.95} | {22.95} | {22.95} | {22.94}
[23.05] | [23.04] | [23.04] | [23.03] | [23.03] | [23.03] | [23.03]
6 (22.97) | (22.96) | (22:95) | (22.95) | (22.95) | (22.94) | (22.94)
{22.97} | {22.95} | {22.95} | {22.95} | {22.95} | {22.94} | {22.94}
Note: [ ]: results from NZ =3; (): results from NZ =4; {}: results from N, =5

* @ Stahl and Keer (1972)2_ & %
+ . Huang et al. (2011) 2z % %
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%34 (5 7)

Mode Crack Polynomial Solution Size (1xJ) @
No. Func—tions 3x3 4x4 5x5 6%6 ™7 8x8 9%x9 ) %J% "
(N
[38.98] | [38.98] | [38.98] | [29.19] | [29.17] | [28.77] | [28.77]
0 (38.98) | (38.98) | (38.98) | (29.07) | (29.06) | (28.66) | (28.66)
{38.98} | {38.98} | {38.98} | {29.07} | {29.06} | {28.66} | {28.66}
[34.83] | [32.89] | [29.77] | [27.36] | [27.23] | [26.95] | [26.89]
2 (34.65) | (32.70) | (29.64) | (27.24) | (27.11) | (26.83) | (26.77)
{34.65} | {32.70} | {29.64} | {27.24} | {27.11} | {26.83} | {26.77}
[27.24] | [26.90] | [26.52] | [26.44] | [26.31] | [26.25] | [26.20]
3 (27.12) | (26.75) | (26.40) | (26.30) | (26.19) | (26.13) | (26.08)
{27.12} | {26.75} | {26.40} | {26.30} | {26.19} | {26.13} | {26.08} | 27.12*
° [26.07] | [25.98] | [25.85] | [25.85] | [25.82] | [25.81] | [25.80] | 25.59+
4 (25.95) | (25.85) | (25.74)"| (25:73) | (25.70) | (25.69) | (25.68)
{25.94} | {25.85}+| {25.74} | {25.73} | {25.70} | {25.69} | {25.68}
[25.86] | [25.82] | [25.79] | [25.78] | [25.76] | [25.76] | [25.75]
5 (25.75) | (25.70) | (25.67) | (25.66) | (25:65) | (25.64) | (25.63)
{25.75} | {25.70} | {25.67} | {25.66} | {25:65} | {25.64} | {25.63}
[25.83] | [25.78] | [25.75] | [25.75] |/ [25.74] | [25.74] | [25.74]
6 (25.71) | (25.66) | (25.64) | (25:64) | (25.63) | (25.63) | (25.62)
{25.71} | {25.66} | {25.64} | {25.64} | {25.63} | {25.62} | {25.62}
Note: [ ]: results from NZ =3; (): results from NZ =4; {}: results from N, =5

* @ Stahl and Keer (1972)2_ & %
+ . Huang et al. (2011) 2z % %
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% 35 E kTR A s L A539% ¢ BiF(ab = 1.0,hb=0.1,
(x,/a,Y,/b)=(0.50.5), d/a=0.3,a = 0%z & Fl= i* 45 & w(?/h).[p |E fcacttsr 1%

Mode Crack Polynomial Solution Size (1x9) °[ 1N, =3; ()N, =4; {3 N, =5

Functions > }EJ% =R

No. _
(N) 3x3 4x4 5x5 6% 6 =7 8x8 9%x9

[6.158] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795]
0 G.777) | G.777) | (6.777) | (5.777) | B5.777) | (5.777) | (5.777)
{5777} | {5777} | {5.777} | {5.777} | {5.777} | {5.777} | {5.777}
[5.552] | [5.531] | [5.522] | [5.520] | [5.515] | [5.514] | [5.509]
2 (5.530) | (5.510) | (5.501) | (5.498) | (5.493) | (5.492) | (5.486)
{5530} | {5.510} | {5.501} | {5.498} | {5.493} | {5.492} | {5.486}
[5.488] | [5.487] | [5.477] | [5.475] | [5.470] | [5.469] | [5.465]

1 3 (5.466) | (5.464) | (5.455) | (5.452) | (5.448) | (5.446) | (5.443) >0%7
{5.466} | {5.464} | {5.455} | {5.452} | {5.448} | {5.446} | {5.443} St
[5.457] | [5.453] |.[5.449] | [5.449]. | [5.446] | [5.446] | [5.445]
4 (5.435) | (5.431) | (5.427) | (5:427) | (5.425) | (5.424) | (5.423)
{5.435} | {5.431} | {5.427} | {5.427} | {5425} | {5.424} | {5.423}
[5.450] | [5.447] | [5.445] | [5.444] | [5.443] | [5.443] | [5.443]
5 (5.428) | (5.426) | (5:423) | (5.423) | (5:422) | (5.422) | (5.421)
{5.428} | {5.426} [ {5:423} | {5.423} | {5.422} | {5.422} | {5.421}
[16.64] | [16.32] | [13.94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{16.47} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[13.83] | [13.69] | [13.43] | [13.39] | [13.38] | [13.36] | [13.36]
2 (13.73) | (13.58) | (13.32) | (13.28) | (13.26) | (13.25) | (13.25)
{13.73} | {1358} | {13.32} | {13.28} | {13.26} | {13.25} | {13.25}
[13.38] | [13.37] | [13.37] | [13.36] | [13.35] | [13.35] | [13.35] X
2 3 (13.27) | (13.26) | (13.25) | (13.24) | (13.24) | (13.23) | (13.23) Ei;

{1327} | {13.26} | {13.25} | {13.24} | {13.24} | {13.23} | {13.23}
[13.37] | [13.36] | [13.35] | [13.34] | [13.34] | [13.34] | [13.34]
4 (13.26) | (13.24) | (13.24) | (13.23) | (13.22) | (13.22) | (13.22)
{1325} | {13.24} | {13.24} | {13.23} | {13.22} | {13.22} | {13.22}
[13.35] | [13.35] | [13.35] | [13.34] | [13.34] | [13.34] | [13.34]
5 (13.24) | (13.23) | (13.23) | (13.22) | (13.22) | (13.22) | (13.22)
{1324} | {13.23} | {13.23} | {13.22} | {13.22} | {13.22} | {13.22}
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% 35(F+F)

Mode Crack Polynomial Solution Size (1x J) @
No. Func—tions 3%3 4x4 5x5 6%6 ™7 8x8 9x9 ’ %J% -
(N
[16.64] | [16.32] | [13.94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{16.47} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[14.80] | [14.71] | [13.89] | [13.88] | [13.87] | [13.87] | [13.87]
2 (14.68) | (14.60) | (13.80) | (13.79) | (13.77) | (13.77) | (13.77)
{14.68} | {14.59} | {13.80} | {13.79} | {13.77} | {13.77} | {13.77}
[13.89] | [13.88] | [13.87] | [13.86] | [13.86] | [13.86] | [13.86] .
3 3 (13.80) | (13.78) | (13.77) | (13.77) | (13.77) | (13.76) | (13.76) i:ji
{13.80} | {13.78} | {13.77} | {13.77} | {13.76} | {13.76} | {13.76}
[13.88] | [13.86] | [13.86] | [13.86] | [13.86] | [13.86] | [13.85]
4 (13.78) | (13.76) | (13.76) | /(23.76) | (13.76) | (13.76) | (13.76)
{13.78} | {13.76}. ] §13.76} | {13.76} | {13.76} | {13.76} | {13.76}
[13.88] | [13.85] | [13.85]| [13.85] | [13.85] | [13.85] | [13.85]
5 (13.78) | (13.76)"| (13.76) | (13.76) | (13.76) | (13.76) | (13.76)
{13.78} | {13.76} | {13.76} | {13.76} | {13.76} | {13.76} | {13.76}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
0 (19.48) | (19.48) | (19.48) | (1948) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.47] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46]
2 (19.47) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46)
{1947} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46}
[19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46]
4 3 (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46)
{19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46}
[19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46]
4 (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46)
{19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46}
[19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46] | [19.46]
5 (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46) | (19.46)
{19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46} | {19.46}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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235 (2 7)

Crack ; ; ; @
Mode Polynomial Solution Size (Ix J)
Functions > ;g% =
No. ( N ) 3x3 4x4 5x5 6%6 =<7 8x8 9x9

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
0 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
2 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
5 3 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
4 (19.48) | (19.48) | (1948) | (19:48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | £19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48) | [19.48] | [19.48] | [19.48]
5 (19.48) | (19:48)"| (19.48) | (19.48) | (1948) | (19.48) | (19.48)
{19.48} | {1948} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

2>
I
(6]

Note: [ ]: results from NZ =3; (). results from NZ =4; {}: results from

* : Stahl and Keer (1972) 2. % %
+ : Huang et al. (2011) 2z % %
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%36 5 KT p A s £ 2 AJALO; FGM = 25+ B 45 (a/b = 1.0, h/b = 0.1,
(x,/a,y,/b)=(0.5,0.5),d/a= 0.5, a = 0°, m=0.2) 2 & F|= i #f % w(b®/h)\/p,/ E,

JTactt 7

Mode F;Z::ns Polynomial Solution Size (IxJ) [N, =3; ()N, =4;{}N, =5
e (N) 3x3 4x4 5x5 6x6 x7 8x8 9x9
(5.725) | (5.387) | (5.387) | (5.383) | (5.383) | (5.383) | (5.383)
0 (5.707) | (5.371) | (5.371) | (5.371) | (5.371) | (5.371) | (5.371)

{5.707} | {5.371} | {5.371} | {5.371} | {5.371} | {5.371} | {5.371}

[4.901] | [4.890] | [4.872] | [4.871] | [4.853] | [4.851] | [4.839]
2 (4.882) | (4.870) | (4.853) | (4.851) | (4.833) | (4.831) | (4.820)
{4.882} | {4.870} | {4.853} | {4.851} | {4.833} | {4.831} | {4.820}

[4.778] | [4.767] | [4.752] | [4.751] | [4.745] | [4.745] | [4.741]
1 3 (4.760) | (4.747) | (4.734) | (4.733) | (4.727) | (4.727) | (4.724)
{4.759} | {4.747} | {4,734} | {4.733} | {4.727} | {4.727} | {4.724}

[4.750] | [4.740] | [4.736] | [4:735] | [4.734] | [4.733] | [4.733]
4 (4.732) | (@722 [ (4.718) | (4717) | (4.716) | (4.716) | (4.715)
{4.732} [ {4722} | {4718} | {4717} | {4.716} | {4.716} | {4.715}

[4.747] | [4.737]) | [4.733] | [4.732] | [4.731] | [4.731] | [4.731]
5 (4.729) [ (4.719) | (4.715) | (4.715) | (4.714) | (4.714) | (4.713)
{4720} | {4719} | {4.715} | {4715} | {4.714} | {4.714} | {4.713}

(15.50) | (15.21) ‘|' @2.97) | (12.97) | (12.94) | (12.94) | (12.94)
0 (15.37) | (15.08) | (12.90) | (12.90) | (12.86) | (12.86) | (12.86)
{15.37} | {15.08} | {12.90} | {12.89} | {12.86} | {12.86} | {12.86}

[11.26] | [10.92] | [10.68] | [10.64] | [10.61] | [10.57] | [10.56]
2 (11.17) | (10.80) | (10.58) | (10.54) | (10.51) | (10.47) | (10.46)
{11.17} | {10.80} | {1058} | {10.54} | {10.50} | {10.47} | {10.46}

[10.63] | [10.58] | [10.57] | [10.53] | [10.53] | [10.51] | [10.51]
2 3 (10.53) | (10.47) | (10.46) | (10.42) | (10.42) | (10.40) | (10.40)
{1052} | {10.47} | {10.46} | {10.42} | {10.42} | {10.40} | {10.40}

[10.56] | [10.52] | [10.51] | [10.50] | [10.50] | [10.50] | [10.49]
4 (10.45) | (10.41) | (10.40) | (10.39) | (10.39) | (10.38) | (10.38)
{10.45} | {10.41} | {10.40} | {10.39} | {10.39} | {10.38} | {10.38}

[10.52] | [10.51] | [10.50] | [10.50] | [10.49] | [10.49] | [10.49]
5 (10.41) | (10.40) | (10.39) | (10.38) | (10.38) | (10.37) | (10.37)
{10.41} | {10.40} | {10.39} | {10.38} | {10.38} | {10.37} | {10.37}
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436 (2 7F)
Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

(1550) | (15.21) | (12.97) | (12.97) | (12.94) | (12.94) | (12.94)
0 (15.37) | (15.08) | (12.90) | (12.90) | (12.86) | (12.86) | (12.86)
{1537} | {15.08} | {12.90} | {12.89} | {12.86} | {12.86} | {12.86}
[13.27] | [13.13] | [12.81] | [12.79] | [12.78] | [12.77] | [12.77)]
2 (13.18) | (13.05) | (12.73) | (12.71) | (12.70) | (12.70) | (12.69)
{13.18} | {13.05} | {12.73} | {12.71} | {12.70} | {12.70} | {12.69}
[12.92] | [12.76] | [12.75] | [12.75] | [12.74] | [12.74] | [12.73]
3 3 (12.84) | (12.68) | (12.67) | (12.67) | (12.66) | (12.66) | (12.65)
{12.84} | {12.68} | {1267} | {12.67} | {12.66} | {12.66} | {12.65}
[12.90] | [12.72] | [12.71] | [12.71] | [12.71] | [12.71] | [12.71]
4 (12.82) | (12.65) .|« (12:63) +|. (12.63) | (12.63) | (12.63) | (12.63)
{12.82} | {1264} | {12.63} | {12.63} | {12.63} | {12.63} | {12.63}
[12.89] | “[12.72] | [12.74] | [12.70) | [12.70] | [12.70] | [12.70]
5 (12.81) [-(1264) | (12.63) | (12:63) | (12.63) | (12.63) | (12.63)
{12.81} |-{12.64} | €12:63} | {12.63}-| {12.63} | {12.63} | {12.63}
[18.56] | [18:56] | [18.56] | [1856] | [18.56] | [18.56] | [18.56]
0 (18.56) | (18:56) |-.(18.56).{ (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {1856} | {18.56} | {18.56} | {18.56} | {18.56}
[18.42] | [18.38] | [18.38] | [18.37] | [18.37] | [18.37] | [18.37]
2 (18.42) | (18.38) | (18.38) | (18.37) | (18.37) | (18.37) | (18.37)
{18.42} | {18.38} | {18.38} | {18.37} | {18.37} | {18.37} | {18.37}
[18.37] | [18.37] | [18.36] | [18.36] | [18.36] | [18.36] | [18.36]
4 3 (18.37) | (18.37) | (18.36) | (18.36) | (18.36) | (18.36) | (18.36)
{18.37} | {18.37} | {18.36} | {18.36} | {18.36} | {18.36} | {18.36}
[18.36] | [18.36] | [18.36] | [18.36] | [18.36] | [18.36] | [18.36]
4 (18.36) | (18.36) | (18.36) | (18.36) | (18.36) | (18.36) | (18.36)
{18.36} | {18.36} | {18.36} | {18.36} | {18.36} | {18.36} | {18.36}
[18.36] | [18.36] | [18.36] | [18.36] | [18.36] | [18.36] | [18.36]
5 (18.36) | (18.36) | (18.36) | (18.36) | (18.36) | (18.36) | (18.36)
{18.36} | {18.36} | {18.36} | {18.36} | {18.36} | {18.36} | {18.36}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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436 (2 7F)
Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
0 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{18556} | {1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}
[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
2 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}
[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
5 3 (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56) | (18.56)
{1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}
[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
4 (18.56) | (18.56) .|« (18:56) +|. (18.56) | (18.56) | (18.56) | (18.56)
{18556} | {1856} | {18.56} | {18.56} | {18.56} | {18.56} | {18.56}
[18.56] | ‘[18.56] | [18.56] | [18.56] | [18.56] | [18.56] | [18.56]
5 (18.56) |-(18:56) | (18.56) | (18:56) | (18.56) | (18.56) | (18.56)
{1856} |-{18.56} | {1856} | {18.56} | {18.56} | {18.56} | {18.56}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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%37 5 kT p A s £ 2 AJALO; FGM = 25 ¢ B 45 (a/b = 1.0, h/b = 0.1,
(x,/a,y,/b)=(0.5,0.5),d/a= 0.3, a = 0° m=5)2 & F= i 4 % w(b®/h)/p,/ E,

JTactt 7

Mode F;Z::ns Polynomial Solution Size (Ix3) [N, =4; ()N, =5;{}N, =6
N (N) 3x3 4x4 5x5 6x6 =<7 8x8 9x9
[4.005] | [3.773] | [3.773] | [3.773] | [3.773] | [3.773] | [3.773]
0 (4.004) | (3.773) | 3.773) | (3.772) | (3.772) | 3.772) | (3.772)

{4.003} | {3.772} | {3.772} | {38.772} | {3.772} | {3.772} | {3.772}

[3.607] | [3.594] | [3.588] | [3.586] | [3.583] | [3.582] | [3.579]
2 (3.607) | (3.594) | (3.588) | (3.586) | (3.582) | (3.581) | (3.578)
{3.606} | {3.593} | {3.587} | {3.585} | {3.582} | {3.581} | {3.577}

[3.566] | [3.564] | [3.558] | [3.557] | [3.554] | [3.553] | [3.551]
1 3 (3.565) | (3.563) | (3.558) | (3.556) | (3.554) | (3.552) | (3.550)
{3.564} | {3.563} | {3.557} | {3.555} | {3.553} | {3.552} | {3.550}

[3.546] | [3.544] | [3.541] | [3541] | [3.541] | [3.541] | [3.538]
4 (3.545) | (3.543) [ (3.541) | (3.541). | (3.538) | (3.538) | (3.538)
{3.545} {3543} | {3.540} | {3.540} | {3.538} | {3.538} | {3.538}

[3.542] |"[3.540] | [3.539] | [3.538] | [3.538] | [3.538] | [3.538]
5 (3.541) | (3.540) | (3.538) | (3.538) | (3.538) | (3.538) | (3.538)
{3541} | {3539} {3.538} | 43537} | {3.537} | {3.537} | {3.537}

[10.61] | [10.41] | [8.958] | [8.957] | [8.933] | [8.933] | [8.933]
0 (10.60) | (10.41) | (8.954) | (8.953) | (8.930) | (8.930) | (8.929)
{10.60} | {10.40} | {8.952} | {8.951} | {8.928} | {8.928} | {8.927}

[8.879] | [8.772] | [8.604] | [8.577] | [8.566] | [8.557] | [8.555]
2 (8.875) | (8.768) | (8.600) | (8.573) | (8.562) | (8.553) | (8.551)
{8.873} | {8.766} | {8.598} | {8.571} | {8.560} | {8.551} | {8.549}

[8.573] | [8.563] | [8.558] | [8.549] | [8.546] | [8.542] | [8.540]
2 3 (8.569) | (8.558) | (8.553) | (8.544) | (8.542) | (8.538) | (8.536)
{8.567} | {8.556} | {8.551} | {8.542} | {8.540} | {8.536} | {8.534}

[8.558] | [8.549] | [8.544] | [8.538] | [8.536] | [8.534] | [8.533]
4 (8.554) | (8.544) | (8.540) | (8.533) | (8.532) | (8.529) | (8.529)
{8552} | {8.542} | {8.538} | {8.531} | {8.529} | {8.527} | {8.526}

[8.545] | [8.541] | [8.537] | [8.535] | [8.534] | [8.533] | [8.532]
5 (8.541) | (8.536) | (8.533) | (8.530) | (8.530) | (8.528) | (8.528)
{8.538} | {8.534} | {8.530} | {8.528} | {8.527} | {8.525} | {8.525}
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237 (2 7F)
Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

[10.61] | [10.41] | [8.958] | [8.957] | [8.933] | [8.933] | [8.933]
0 (10.60) | (10.41) | (8.954) | (8.953) | (8.930) | (8.930) | (8.929)
{10.60} | {10.40} | {8.952} | {8.951} | {8.928} | {8.928} | {8.927}
[9.485] | [9.427] | [8.926] | [8.921] | [8.910] | [8.909] | [8.909]
2 (9.480) | (9.422) | (8.922) | (8.917) | (8.906) | (8.906) | (8.905)
{9.478} | {9.420} | {8.920} | {8.915} | {8.904} | {8.904} | {8.903}
[8.927] | [8.915] | [8.912] | [8.908] | [8.907] | [8.906] | [8.906]
3 3 (8.923) | (8.911) | (8.908) | (8.904) | (8.903) | (8.903) | (8.902)
{8.921} | {8.909} | {8.906} | {8.902} | {8.901} | {8.901} | {8.900}
[8.917] | [8.904] | [8.904] | [8.904] | [8.903] | [8.903] | [8.902]
4 (8.913) | (8.901) .| (8:900) +|. (8.900) | (8.899) | (8.899) | (8.898)
{8.911} | {8.899} | {8.898} | {8:898} | {8.897} | {8.897} | {8.896}
[8.915] | [8.902] | [8.902] | [8.901] | [8.901] | [8.901] | [8.901]
5 (8.911) |-(8.898) | (8.898) | (8.898) | (8.897) | (8.897) | (8.897)
{8.909} |-{8.896} | {8.896} | {8.896} | {8.896} | {8.895} | {8.895}
[12.64] | [1264] | [12.64] | [12/64] | [12.64] | [12.64] | [12.64]
0 (12.64) | (12664) |-(12.64) 4 (12564) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64}
[12.63] | [12.62] | [12.62] | [12.62] | [12.62] | [12.61] | [12.61]
2 (12.63) | (12.62) | (12.62) | (12.62) | (12.62) | (12.61) | (12.61)
{1263} | {12.62} | {1262} | {12.62} | {12.62} | {12.61} | {12.61}
[12.62] | [12.62] | [12.62] | [12.61] | [12.61] | [12.61] | [12.61]
4 3 (12.62) | (12.62) | (12.62) | (12.61) | (12.61) | (12.61) | (12.61)
{1262} | {12.62} | {1262} | {12.61} | {12.61} | {12.61} | {12.61}
[12.62] | [12.61] | [12.61] | [12.61] | [12.61] | [12.61] | [12.61]
4 (12.61) | (12.61) | (12.61) | (12.61) | (12.61) | (12.61) | (12.61)
{1261} | {12.61} | {1261} | {12.61} | {12.61} | {12.61} | {12.61}
[12.61] | [12.61] | [12.61] | [12.61] | [12.61] | [12.61] | [12.61]
5 (12.61) | (12.61) | (12.61) | (12.61) | (12.61) | (12.61) | (12.61)
{1261} | {12.61} | {1261} | {12.61} | {12.61} | {12.61} | {12.61}

Note: [ ]: results from NIZ =4; ():results from NIZ =5; {}: results from NIZ =6
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237 (2 7F)
Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
0 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
2 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
5 3 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
4 (12.64) | (12.64) |- (12:64) +|. (12.64) | (12.64) | (12.64) | (12.64)
{12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | ‘[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
5 (12.64) |-(12:64) | (12.64) | (12:64) | (12.64) | (12.64) | (12.64)
{12.64} |-{12.64} | {12564} | {12.64}-| {12.64} | {12.64} | {12.64}

Note: [ ]: results from N, =4: (): results from N, =5; {}: results from N, =6
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% 385 kT A s £ 2 AJALO; FGM = 25+ B 45 (a/b = 1.0, h/b = 0.1,
(x,/a,y,/b)=(0.5,0.5),d/a= 0.5, a = 0°, m=5)= & F= i #f % w(b®/h)/p,/ E.

JTactt 7

Mode F;Z::ns Polynomial Solution Size (IxJ) [N, =3; ()N, =4;{}N, =5
N (N) 3x3 4x4 5x5 6x6 =<7 8x8 9x9
[4.005] | [3.773] | [3.773] | [3.773] | [3.773] | [3.773] | [3.773]
0 (4.004) | (3.773) | 3.773) | (3.772) | (3.772) | 3.772) | (3.772)

{4.003} | {3.772} | {3.772} | {38.772} | {3.772} | {3.772} | {3.772}

[3.445] | [3.438] | [3.426] | [3.425] | [3.413] | [3.411] | [3.403]
2 (3.418) | (3.410) | (3.399) | (3.396) | (3.385) | (3.383) | (3.376)
{3.417} | {3.409} | {3.398} | {3.395} | {3.384} | {3.382} | {3.375}

[3.363] | [3.355] | [3.346] | [3.345] | [3.341] | [3.341] | [3.338]
1 3 (3.337) | (3.328) | (3.320) | (3.319) | (3.315) | (3.315) | (3.313)
{3.336} | {3.327} | {3.319} | {3.318} | {3.315} | {3.314} | {3.312}

[3.344] | [3.338] | [3.335] | [3:334] | [3.334] | [3.333] | [3.333]
4 (3.318) | (3.312) [ (3.309) | (3.309). | (3.308) | (3.308) | (3.308)
{3.318} |"{3.311} | {3.309} | {3.308} | {3.308} | {3.307} | {3.307}

[3.342] |"[3.335] | [3.333] | [3.333] | [3.332] | [3.332] | [3.332]
5 (3.316) | (3.310) | (3.308) |- (3.307) | (3.307) | (3.307) | (3.307)
{3.316} | {3:309}.| {3.307} | 43.307} | {3.306} | {3.306} | {3.306}

[10.61] | [10.41] | [8.958] | [8.957] | [8.933] | [8.933] | [8.933]
0 (10.60) | (10.41) | (8.954) | (8.953) | (8.930) | (8.930) | (8.929)
{10.60} | {10.40} | {8.952} | {8.951} | {8.928} | {8.928} | {8.927}

[7.830] | [7.590] | [7.439] | [7.409] | [7.387] | [7.361] | [7.356]
2 (7.696) | (7.425) | (7.289) | (7.260) | (7.238) | (7.211) | (7.206)
{7.692} | {7.420} | {7.285} | {7.255} | {7.234} | {7.207} | {7.201}

[7.403] | [7.366] | [7.356] | [7.332] | [7.329] | [7.319] | [7.318]
2 3 (7.250) | (7.211) | (7.200) | (7.178) | (7.173) | (7.164) | (7.161)
{7.246} | {7.207} | {7.196} | {7.174} | {7.169} | {7.160} | {7.157}

[7.350] | [7.325] | [7.318] | [7.311] | [7.310] | [7.306] | [7.305]
4 (7.196) | (7.171) | (7.158) | (7.151) | (7.148) | (7.145) | (7.142)
{7.192} | {7.167} | {7.153} | {7.146} | {7.143} | {7.140} | {7.138}

[7.322] | [7.316] | [7.312] | [7.306] | [7.305] | [7.302] | [7.302]
5 (7.164) | (7.157) | (7.148) | (7.142) | (7.140) | (7.137) | (7.136)
{7.160} | {7.153} | {7.144} | {7.137} | {7.135} | {7.133} | {7.132}
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%238 (52 7F)

Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

[10.61] | [10.41] | [8.958] | [8.957] | [8.933] | [8.933] | [8.933]
0 (10.60) | (10.41) | (8.954) | (8.953) | (8.930) | (8.930) | (8.929)
{10.60} | {10.40} | {8.952} | {8.951} | {8.928} | {8.928} | {8.927}
[9.271] | [9.175] | [8.958] | [8.945] | [8.935] | [8.933] | [8.930]
2 (9.134) | (9.047) | (8.838) | (8.826) | (8.817) | (8.815) | (8.812)
{9.130} | {9.042} | {8.834} | {8.822} | {8.813} | {8.811} | {8.808}
[9.029] | [8.926] | [8.918] | [8.916] | [8.908] | [8.907] | [8.905]
3 3 (8.906) | (8.806) | (8.799) | (8.796) | (8.789) | (8.788) | (8.786)
{8.902} | {8.802} | {8.795} | {8.792} | {8.785} | {8.784} | {8.782}
[9.017] | [8.900] | [8.890] | [8.889] | [8.889] | [8.888] | [8.888]
4 (8.893) | (8.781) .| (8:771) +|. (8.771) | (8.770) | (8.770) | (8.770)
{8.889} | {8.777} | {8.767} | {8.767} | {8.766} | {8.766} | {8.766}
[9.011] | [8.896] | [8.887] | [8.887] | [8.886] | [8.886] | [8.886]
5 (8.887) |-(8.777) | (8.769) | (8.769) | (8.768) | (8.768) | (8.768)
{8.882} |-{8.774} | {8.765} | {8.765}| {8.765} | {8.765} | {8.764}
[12.64] | [1264] | [12.64] | [12/64] | [12.64] | [12.64] | [12.64]
0 (12.64) | (12664) |-(12.64) 4 (12564) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64}
[12.53] | [12.50] | [12.49] | [12.49] | [12.49] | [12.49] | [12.49]
2 (12.52) | (12.49) | (12.49) | (12.48) | (12.48) | (12.48) | (12.48)
{1252} | {12.49} | {12.49} | {12.48} | {12.48} | {12.48} | {12.48}
[12.49] | [12.49] | [12.48] | [12.48] | [12.48] | [12.48] | [12.48]
4 3 (12.48) | (12.48) | (12.48) | (12.47) | (1247) | (12.47) | (12.47)
{12.48} | {12.48} | {12.48} | {12.47} | {12.47} | {12.47} | {12.47}
[12.48] | [12.48] | [12.48] | [12.48] | [12.48] | [12.48] | [12.48]
4 (12.47) | (12.47) | (12.47) | (1247) | (1247) | (12.47) | (12.47)
{1247} | {1247} | {1247} | {1247} | {1247} | {1247} | {12.47}
[12.48] | [12.48] | [12.48] | [12.48] | [12.48] | [12.48] | [12.48]
5 (12.47) | (12.47) | (12.47) | (1247) | (1247) | (12.47) | (12.47)
{1247} | {1247} | {1247} | {1247} | {1247} | {1247} | {12.47}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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438 (2 7F)
Crack . . . @
Mode Polynomial Solution Size (Ix J)
Functions
No. ( N ) 3x3 4x4 5x5 6x6 =7 8x8 9x9

[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
0 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
2 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
5 3 (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64) | (12.64)
{1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
4 (12.64) | (12.64) |- (12:64) +|. (12.64) | (12.64) | (12.64) | (12.64)
{12.64} | {1264} | {12.64} | {12.64} | {12.64} | {12.64} | {12.64}
[12.64] | ‘[12.64] | [12.64] | [12.64] | [12.64] | [12.64] | [12.64]
5 (12.64) |-(12:64) | (12.64) | (12:64) | (12.64) | (12.64) | (12.64)
{12.64} |-{12.64} | {12564} | {12.64}-| {12.64} | {12.64} | {12.64}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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3 3.9 B kTR A AL A530% ¢ BiF(ab=1.0,hb=0.1,
(x,/a,Y,/b)=(0.50.5), d/a=0.5,a = 0%z & Fl= i* 47 & w(?/h).[p |E fcacttsr 1%

Mode Crack Polynomial Solution Size (1x9) °[ 1N, =3; ()N, =4; {3N, =5
Functions X }EJ% =

(N) 3x3 4x4 5x5 6x6 7x7 8x8 9x9

No.

[6.158] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795] | [5.795]
0 G.777) | (6.777) | (B.777) | (6.777) | (B.777) | (5.777) | (5.777)
{5777} | {5.777} | {5.777} | {5.777} | {5.777} | {5.777} | {5.777}
[5.267] | [5.257] | [5.238] | [5.236] | [5.217] | [5.216] | [5.203]

2 (5.244) | (5.232) | (5.214) | (5.212) | (5.193) | (5.191) | (5.179)
{5.244} | {5.232} | {5.214} | {5.211} | {5.193} | {5.191} | {5.179}
[5.140] | [5.128] | [5.113] | [5.112] | [5.105] | [5.105] | [5.101]

1 3 (5.117) | (5.104) | (5.090) | (5.089) | (5.083) | (5.082) | (5.079) :Zj:
{5.117} | {5.104} | {5.090} | {5.089} | {5.083} | {5.082} | {5.079}
[5.110] | [5.100] |.[5.095] | [5.095] | [5.093] | [5.093] | [5.092]
4 (5.088) | (5.078) | (5.073)"{ (5:073) | (5.071) | (5.071) | (5.070)
{5.088} | {5.077} | {5.073} | {5.073} | {5.071} | {5.071} | {5.070}
[5.107] | [5.096] | [5.092] | [5.092] | [5:091] | [5.091] | [5.090]
5 (5.085) | (5.074) | (5.070) | (5.070) | (5:069) | (5.069) | (5.069)
{5.085} | {5.074} |.{5.070} | {5.070} | {5.069} | {5.069} | {5.069}
[16.64] | [16.32] | [13.94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{16.47} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[12.05] | [11.70] | [11.45] | [11.41] | [11.37] | [11.33] | [11.33]
2 (11.94) | (11.55) | (11.32) | (11.28) | (11.24) | (11.20) | (11.20)
{11.93} | {1155} | {11.32} | {11.28} | {11.24} | {11.20} | {11.19}
[11.40] | [11.34] | [11.33] | [11.29] | [11.29] | [11.27] | [11.27]
2 3 (11.27) | (11.21) | (11.19) | (11.16) | (11.15) | (11.13) | (11.13) 107
11.02+

{11.27} | {11.21} | {11.19} | {11.15} | {11.15} | {11.13} | {11.13}
[11.32] | [11.28] | [11.27] | [11.26] | [11.26] | [11.25] | [11.25]
4 (11.19) | (11.15) | (11.13) | (11.12) | (11.12) | (11.11) | (11.11)
{11.19} | {11.15} | {11.13} | {11.12} | {11.12} | {11.11} | {11.11}
[11.28] | [11.27] | [11.26] | [11.25] | [11.25] | [11.25] | [11.25]

5 (11.14) | (11.13) | (11.12) | (11.11) | (11.11) | (11.10) | (11.10)
{11.14} | {11.13} | {11.12} | {11.11} | {11.11} | {11.10} | {11.10}
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239 (2 7)

Mode Crack Polynomial Solution Size (1x J) @
No. Func—tions 3x3 4x4 5x5 6%6 ™7 8x8 9x9 ) }I% "
(N
[16.64] | [16.32] | [13.94] | [13.94] | [13.90] | [13.90] | [13.90]
0 (16.47) | (16.17) | (13.84) | (13.84) | (13.81) | (13.81) | (13.81)
{16.47} | {16.17} | {13.84} | {13.84} | {13.81} | {13.81} | {13.81}
[14.25] | [14.10] | [13.76] | [13.74] | [13.73] | [13.72] | [13.72]
2 (14.14) | (14.00) | (13.66) | (13.64) | (13.63) | (13.63) | (13.62)
{14.14} | {14.00} | {13.66} | {13.64} | {13.63} | {13.63} | {13.62}
[13.88] | [13.71] | [13.70] | [13.70] | [13.69] | [13.68] | [13.68] )
3 3 (13.77) | (13.61) | (13.60) | (13.60) | (13.59) | (13.58) | (13.58) i:;;
{13.77} | {13.61} | {13.60} | {13.60} | {1359} | {1358} | {13.58}
[13.86] | [13.67] | [13.66] | [13.66] | [13.65] | [13.65] | [13.65]
4 (13.75) | (1357) | (13:56) 1|7 (23.56) | (13.56) | (13.56) | (13.55)
{13.75} | {1357} | {1356} | {1356} | {13.56} | {13.55} | {13.55}
[13.85] | [13.67] | [13.65] | [13.65] | [13.65] | [13.65] | [13.65]
5 (13.74) | (13.57)"| (13.55) | (13.55) | (13.55) | (13.55) | (13.55)
{13.74} | {1357} | {1355} | {1355} | {13.55} | {13.55} | {13.55}
[19.48] | [19.48]"| [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
0 (19.48) | (19.48) ‘| (19.48) | (1948) | (19.48) | (19.48) | (19.48)
{19.48} | {10.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.33] | [19.29] | [19.29] | [19.29] | [19.28] | [19.28] | [19.28]
2 (19.33) | (19.29) | (19.29) | (19.29) | (19.28) | (19.28) | (19.28)
{19.33} | {19.29} | {19.29} | {19.29} | {19.28} | {19.28} | {19.28}
[19.28] | [19.28] | [19.28] | [19.28] | [19.28] | [19.28] | [19.28]
4 3 (19.28) | (19.28) | (19.28) | (19.28) | (19.28) | (19.28) | (19.28)
{19.28} | {19.28} | {19.28} | {19.28} | {19.28} | {19.28} | {19.28}
[19.28] | [19.28] | [19.28] | [19.27] | [19.27] | [19.27] | [19.27]
4 (19.28) | (19.28) | (19.28) | (19.27) | (19.27) | (19.27) | (19.27)
{19.28} | {19.28} | {19.28} | {19.27} | {19.27} | {19.27} | {19.27}
[19.28] | [19.27] | [19.27] | [19.27] | [19.27] | [29.27] | [19.27]
5 (19.28) | (19.27) | (19.27) | (19.27) | (19.27) | (9.27) | (19.27)
{19.28} | {19.27} | {19.27} | {19.27} | {19.27} | {19.27} | {19.27}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5

79




239 (2 7)

Crack ; ; ; @
Mode Polynomial Solution Size (Ix J)
Functions < }I% 1=
No. (N 3x3 4x4 5x5 6%6 =<7 8x8 9x9

[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
0 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
2 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
5 3 (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48] | [19.48]
4 (19.48) | (19.48) | (1948) | (19.48) | (19.48) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}
[19.48] | [19.48] | [19.48] | [19.48) | [19.48] | [19.48] | [19.48]
5 (19.48) | (19.48) | (19.48) | (19.48) | (1948) | (19.48) | (19.48)
{19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48} | {19.48}

2>
I
(6]

Note: [ ]: results from NZ =3; (). results from NZ =4; {}: results from

* : Stahl and Keer (1972) 2. % %
+ : Huang et al. (2011) 2z % %
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% 310 B €32 p IR R AF 2. Al/ALOs FGM = 25 ¢ E 45 (a/b = 1.0, h/b = 0.1,
(x,/a,y,/b)=(0.5,0.5),d/b = 0.2, & = 90°, m=5)=_ & )= i* 47 % w(b?/h)\[p, / E,
S ER

Crack n n ~
Mode Functions Polynomial Solution Size (1xJ)®[IN, =3; ()N, =4;{}N, =5
N (N) 3x3 4x4 5x5 6x6 =<7 8x8 9x9

[0.7076] | [0.6987] | [0.6915] | [0.6894] | [0.6878] | [0.6870] | [0.6864]

0 (0.7063) | (0.6969) | (0.6900) | (0.6879) | (0.6863) | (0.6855) | (0.6849)

{0.7062} | {0.6968} | {0.6900} | {0.6878} | {0.6862} | {0.6854} | {0.6848}

[0.6915] | [0.6886] | [0.6842] | [0.6832] | [0.6818] | [0.6811] | [0.6805]

2 (0.6897) | (0.6867) | (0.6826) | (0.6815) | (0.6801) | (0.6793) | (0.6788)

{0.6897} | {0.6867} | {0.6826} | {0.6815} | {0.6800} | {0.6793} | {0.6787}

[0.6853] | [0.6849] | [0.6821] | [0.6819] | [0.6806] | [0.6805] | [0.6799]

1 3 (0.6836) | (0.6832) | (0.6804) | (0.6802) | (0.6789) | (0.6788) | (0.6782)
{0.6836} | {0.6832} | {0.6803} | {0.6801} | {0.6788} | {0.6787} | {0.6781}

[0.6826] | [0.6823] | [0.6808] | [0.6805] | [0.6800] | [0.6797] | [0.6793]

4 (0.6809) | (0:6805) | (0.6791) | (0.6788) | (0.6782) | (0.6780) | (0.6776)

{0.6808} | £0.6805} | {0.6791}| {0.6788} | {0.6782} | {0.6779} | {0.6775}

[0.6804] | 10.6803] | [0:6799] | [0.6798]"| [0.6793] | [0.6792] | [0.6789]

5 (0.6787) | (0.6786) | (0.6782) | (0.6781) | (0.6776) | (0.6775) | (0.6772)

{0.6786} | {0.6785}-| {0.6781} | {0.6780} | {0.6775} | {0.6774} | {0.6771}

[1.719] | [1.646] | [1.639] | [1.620] | [L.618] | [1.612] | [L611]

0 (1.710) | (1.632) | (1.624) | (1.606) | (1.603) | (1.598) | (1.597)

{1.709} | {1.632} | {1.624} | {1.605} | {1.603} | {1597} | {1.596}

[1.648] | [1.626] | [1.618] | [1.609] | [1.606] | [1.602] | [1.601]

2 (1.634) | (1.610) | (1.602) | (1.594) | (1.590) | (1.587) | (1.586)

{1.634} | {1.610} | {1.602} | {1.594} | {1.590} | {1.587} | {1.586}

[1.622] | [1.615] | [1.612] | [1.605] | [1.603] | [1.601] | [1.600]

2 3 (1.606) | (1.599) | (1.596) | (1.590) | (1.588) | (1.586) | (1.585)
{1.606} | {1.599} | {1.596} | {1.589} | {1.588} | {1.586} | {1.585}

[1.611] | [1.608] | [1.606] | [1.602] | [1.601] | [1.600] | [1.599]

4 (1.595) | (1.592) | (1.590) | (1.587) | (1.586) | (1.585) | (1.585)

{1595} | {1.592} | {1.590} | {1.587} | {1.586} | {1.585} | {1.584}

[1.605] | [1.603] | [1.602] | [1.600] | [1.600] | [1.599] | [1.599]

5 (1.589) | (1.588) | (1.587) | (1.586) | (1.585) | (1.585) | (1.584)

{1589} | {1.587} | {1.586} | {1.585} | {1.585} | {1.584} | {1.584}

81




%310 (§+ F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N) 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[4.501] | [4.119] | [4.059] | [4.031] | [4.019] | [4.015] | [4.011]

0 (4500) | (4.080) | (4.016) | (3.992) | (3.981) | (3.976) | (3.972)

{4500} | {4.079} | {4.014} | {3.990} | {3.979} | {3.975} | {3.971}

[4.026] | [3.982] | [3.948] | [3.927] | [3.919] | [3.916] | [3.911]

2 (3.983) | (3.940) | (3.904) | (3.886) | (3.880) | (3.876) | (3.871)

{3.981} | {3.939} | {3.903} | {3.885} | {3.878} | {3.875} | {3.869}

[3.944] | [3.937] | [3.921] | [3.918] | [3.909] | [3.908] | [3.905]

3 3 (3.902) | (3.895) | (3.880) | (3.878) | (3.869) | (3.867) | (3.864)
{3.901} | {3.894} | {3.879} | {3.877} | {3.868} | {3.866} | {3.863}

[3.913] | [3.911] | [3.907] | [3.906] | [3.898] | [3.896] | [3.893]

4 (3.873) | (3.871) | (3:867) +|. (3.865) | (3.858) | (3.856) | (3.853)

{3.872} | {3.869} | {3.865} | {3864} | {3.857} | {3.854} | {3.852}

[3.902] | [3.900] | [3.894] | [3.893] | [3.890] | [3.890] | [3.887]

5 (3.861) | (3.959) | (3.855) | (3.853)| (3.850) | (3.850) | (3.848)

{3.860} | {3.858} | {3.853} | {3.852} | {3.849} | {3.848} | {3.846}

[5.174] | [4:336] | [4.314] | [4.300] | [4.295] | [4.291] | [4.289]

0 (5.137) | (4.336) |-(4.314) " (4300) | (4.295) | (4.291) | (4.289)

{5.136} | {4.336} | {4.314} | {4.300} | {4.295} | {4.291} | {4.289}

[4.326] | [4.284] | [4.263] | [4.254] | [4.247] | [4.244] | [4.241]

2 (4.326) | (4.284) | (4.263) | (4.253) | (4.247) | (4.243) | (4.240)

{4.326} | {4.284} | {4.263} | {4.253} | {4.247} | {4.243} | {4.240}

[4.276] | [4.267] | [4.256] | [4.248] | [4.244] | [4.241] | [4.240]

4 3 (4.276) | (4.266) | (4.255) | (4.248) | (4.243) | (4.240) | (4.239)
{4276} | {4.266} | {4.255} | {4.247} | {4.243} | {4.240} | {4.239}

[4.260] | [4.255] | [4.249] | [4.245] | [4.242] | [4.240] | [4.239]

4 (4.259) | (4.255) | (4.249) | (4.245) | (4.242) | (4.240) | (4.238)

{4.259} | {4.255} | {4.249} | {4.245} | {4.242} | {4.240} | {4.238}

[4.251] | [4.248] | [4.246] | [4.243] | [4.241] | [4.240] | [4.239]

5 (4.250) | (4.248) | (4.245) | (4.243) | (4.241) | (4.239) | (4.238)

{4250} | {4.248} | {4.245} | {4.243} | {4.241} | {4.239} | {4.238}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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%310 (§+ F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N) 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[6.377] | [5.793] | [5.139] | [5.112] | [5.077] | [5.074] | [5.070]

0 (6.324) | (5.733) | (5.094) | (5.066) | (5.033) | (5.031) | (5.028)

{6322} | {5.731} | {5.003} | {5.064} | {5.032} | {5.030} | {5.026}

[5.395] | [5.322] | [5.066] | [5.055] | [5.026] | [5.024] | [5.019]

2 (5.352) | (5.272) | (5.020) | (5.009) | (4.983) | (4.981) | (4.977)

{5.351} | {5.270} | {5.019} | {5.008} | {4.982} | {4.980} | {4.976}

[5.065] | [5.059] | [5.030] | [5.028] | [5.020] | [5.019] | [5.017]

5 3 (5.022) | (5.016) | (4.987) | (4.985) | (4.978) | (4.977) | (4.975)
{5.021} | {5.015} | {4.986} | {4.984} | {4.977} | {4.975} | {4.973}

[5.033] | [5.030] | [5.020] | [5.018] | [5.015] | [5.013] | [5.012]

4 (4.990) | (4.986) |« (@977) o|. (4.975) | (4.972) | (4.971) | (4.970)

{4988} | {4.985} | {4.976} | {4974} | {4.971} | {4.970} | {4.968}

[5.017] | [5.016] | [5.014] | [5.013] | [5.010] | [5.010] | [5.009]

5 (4.975) | «(4.974) | (4.971) | (4.971)-| (4.968) | (4.968) | (4.967)

{4.973} | {4972} | {4.970} | {4.969} | {4.967} | {4.967} | {4.966}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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% 311 2 £ p A B E 2 AIJALOs FGM = 25 ¢ B 45 (a/b = 1.0, h/b = 0.1,
(x,/a,y,/b)=(0.5,0.5),d/b = 0.6, a = 90°, m=5)2 & F|=t i # % w(b’/h),/p,/E,

JTactt 7

Crack n n ~
Mode Functions Polynomial Solution Size (1xJ)®[IN, =3; ()N, =4;{}N, =5
N (N) 3x3 4x4 5x5 6x6 =<7 8x8 9x9
[0.7076] | [0.6987] | [0.6915] | [0.6894] | [0.6878] | [0.6870] | [0.6864]
0 (0.7063) | (0.6969) | (0.6900) | (0.6879) | (0.6863) | (0.6855) | (0.6849)
{0.7062} | {0.6968} | {0.6900} | {0.6878} | {0.6862} | {0.6854} | {0.6848}
[0.6599] | [0.6523] | [0.6460] | [0.6441] | [0.6421] | [0.6411] | [0.6401]
2 (0.6565) | (0.6489) | (0.6429) | (0.6411) | (0.6390) | (0.6379) | (0.6369)
{0.6564} | {0.6488} | {0.6429} | {0.6410} | {0.6389} | {0.6378} | {0.6368}
[0.6356] | [0.6322] | [0.6305] | [0.6294] | [0.6287] | [0.6274] | [0.6271]
1 3 (0.6324) | (0.6291) | (0.6274) | (0.6263) | (0.6256) | (0.6245) | (0.6241)
{0.6323} | {0.6291} | £0.6273} | {0.6263} | {0.6255} | {0.6244} | {0.6240}
[0.6296] | [0.6279] | [0.6271] | [0.6268] | [0.6261] | [0.6258] | [0.6255]
4 (0.6265) | (0:6250) | (0.6241) | (0.6238) | (0.6232) | (0.6229) | (0.6225)
{0.6264} | {0.6249} | {0.6240}| {0.6237} | {0.6231} | {0.6228} | {0.6225}
[0.6273] | T0.6264] | [0.6260] | [0.6258] | [0.6254] | [0.6253] | [0.6250]
5 (0.6244) | (0.6235) | (0.6231) | (0.6229) | (0.6225) | (0.6224) | (0.6221)
{0.6243} | {0.6234}-| {0.6230} | {0.6229} | {0.6224} | {0.6223} | {0.6220}
[1.719] | [1.646] | [1.639] | [1.620] | [1.618] | [1.612] | [1.611]
0 (1.710) | (1.632) | (1.624) | (1.606) | (1.603) | (1.598) | (1.597)
{1.709} | {1.632} | {1.624} | {1.605} | {1.603} | {1.597} | {1.596}
[1.637] | [1.605] | [1.598] | [1.584] | [1.581] | [1.576] | [1.575]
2 (1.620) | (1.586) | (1.579) | (1.565) | (1.562) | (1.558) | (1.556)
{1.619} | {1.586} | {1.578} | {1.564} | {1.561} | {1.557} | {1.556}
[1.597] | [1.586] | [1.584] | [1.580] | [1.577] | [1.574] | [1.573]
2 3 (1.578) | (1.566) | (1.564) | (1.560) | (1.558) | (1.555) | (1.554)
{1578} | {1.566} | {1.564} | {1.560} | {1.557} | {1.555} | {1.554}
[1.584] | [1.580] | [1.577] | [1.574] | [1573] | [1.572] | [1.571]
4 (1.564) | (1.561) | (1.558) | (1.556) | (1.555) | (1.554) | (1.553)
{1564} | {1.561} | {1.557} | {1.555} | {1.554} | {1.553} | {1.553}
[1.578] | [1.575] | [1.574] | [1.572] | [1572] | [1.571] | [1.571]
5 (1.559) | (1.556) | (1.555) | (1.554) | (1.554) | (1.553) | (1.553)
{1559} | {1.556} | {1.555} | {1.554} | {1.553} | {1.553} | {1.552}
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%311 ($2 F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[4.501] | [4.119] | [4.059] | [4.031] | [4.019] | [4.015] | [4.011]

0 (4500) | (4.080) | (4.016) | (3.992) | (3.981) | (3.976) | (3.972)

{4500} | {4.079} | {4.014} | {3.990} | {3.979} | {3.975} | {3.971}

[3.601] | [3.564] | [3.526] | [3.502] | [3.479] | [3.465] | [3.453]

2 (3.556) | (3.522) | (3.477) | (3.454) | (3.432) | (3.419) | (3.405)

{3555} | {3521} | {3.476} | {3.453} | {3.430} | {3.417} | {3.403}

[3.331] | [3.302] | [3.267] | [3.242] | [3.236] | [3.227] | [3.224]

3 3 (3.285) | (3.256) | (3.225) | (3.202) | (3.196) | (3.187) | (3.184)
{3.284} | {3.254} | {3.223} | {3.200} | {3.195} | {3.186} | {3.183}

[3.234] | [3.221] | [3.214] | [3.211] | [3.207] | [3.205] | [3.203]

4 (3.194) | (3.181) | (@275) 4. (3.172) | (3.168) | (3.166) | (3.164)

{3.193} | {3.180} | {3.174} | {3471} | {3.167} | {3.165} | {3.163}

[3.220] | [3.210] | [3.207} | [3.205) | [3.201] | [3.200] | [3.198]

5 (3.181) | (3172) | (3.168) | (3.167) | (3.163) | (3.162) | (3.161)

{3.180} | {3.171}. | {3.167} | {3.166} | {3.162} | {3.161} | {3.160}

[5.174] | [4:336] | [4.314] | [4.300] | [4.295] | [4.291] | [4.289]

0 (5.137) | (4.336) |(4.314) 4 (4.300) | (4.295) | (4.291) | (4.289)

{5.136} | {4.336} | {4314} | {4.300} | {4.295} | {4.291} | {4.289}

[3.884] | [3.847] | [3.831] | [3.823] | [3.818] | [3.814] | [3.812]

2 (3.884) | (3.847) | (3.831) | (3.823) | (3.818) | (3.814) | (3.812)

{3.884} | {3.847} | {3.830} | {3.823} | {3.817} | {3.814} | {3.812}

[3.847] | [3.831] | [3.822] | [3.816] | [3.814] | [3.811] | [3.810]

4 3 (3.846) | (3.831) | (3.822) | (3.815) | (3.813) | (3.811) | (3.809)
{3.846} | {3.831} | {3.822} | {3.815} | {3.813} | {3.810} | {3.809}

[3.830] | [3.822] | [3.817] | [3.813] | [3.812] | [3.810] | [3.809]

4 (3.829) | (3.821) | (3.817) | (3.813) | (3.811) | (3.809) | (3.808)

{3.829} | {3.821} | {3.817} | {3.813} | {3.811} | {3.809} | {3.808}

[3.820] | [3.815] | [3.814] | [3.812] | [3.810] | [3.809] | [3.808]

5 (3.820) | (3.815) | (3.813) | (3.811) | (3.810) | (3.808) | (3.808)

{3.820} | {3.814} | {3.813} | {3.811} | {3.810} | {3.808} | {3.807}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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%311 ($2 F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N) 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[6.377] | [5.793] | [5.139] | [5.112] | [5.077] | [5.074] | [5.070]

0 (6.324) | (5.733) | (5.094) | (5.066) | (5.033) | (5.031) | (5.028)

{6322} | {5.731} | {5.003} | {5.064} | {5.032} | {5.030} | {5.026}

[5.001] | [5.038] | [4.881] | [4.872] | [4.849] | [4.846] | [4.840]

2 (5.041) | (4.986) | (4.839) | (4.829) | (4.806) | (4.803) | (4.797)

{5.040} | {4.984} | {4.838} | {4.827} | {4.804} | {4.802} | {4.796}

[4.832] | [4.819] | [4.799] | [4.791] | [4.781] | [4.779] | [4.777]

5 3 (4.790) | (4.776) | (4757) | (4.749) | (4.739) | (4.738) | (4.736)
{4789} | {4.775} | {4.756} | {4.748} | {4.738} | {4.737} | {4.735}

[4.801] | [4.789] | [4.779] | [4.777] | [4.775] | [4.774] | [4.772]

4 (4.759) | (4.747) | (@738) o|. (4.736) | (4.734) | (4.733) | (4.732)

{4.758} | {4.746} | {4.737} | {4735} | {4.733} | {4.732} | {4.730}

[4.789] | [4.781] | [4.774] | [4.773) | [4.772] | [4.771] | [4.771]

5 (4.748) | «(4.740) | (4.733) | (4.732)~| (4.731) | (4.730) | (4.730)

{4747} | {4739} | {4.732} | {4.731} | {4.730} | {4.729} | {4.729}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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30312 B £ N A MRBA S 5357 ¢ Eig(alb=1.0,hb=0.1,

(,/a,Y,/b)=(0.50.5), d/b = 0.2, & = 90°) 2 & F]= 1+ 45 % w(b®/h).[p /E

JTactt 7

Crack n ~ N
Mode Functions Polynomial Solution Size (1xJ)®[IN, =3; ()N, =4;{}N, =5
e (N) 3x3 4x4 5x5 6x6 x7 8x8 9x9

[1.076] | [1.063] | [1.052] | [1.049] | [1.046] | [1.045] | [1.044]

0 (1.075) | (1.062) | (1.051) | (1.048) | (1.045) | (1.044) | (1.043)

{1.075} | {1.062} | {1.051} | {1.047} | {1.045} | {1.044} | {1.043}

[1.052] | [1.048] | [1.041] | [1.040] | [1.037] | [1.036] | [1.035]

2 (1.051) | (1.046) | (1.040) | (1.038) | (1.036) | (1.035) | (1.034)

{1.051} | {1.046} | {1.040} | {1.038} | {1.036} | {1.035} | {1.034}

[1.043] | [1.042] | [1.038] | [1.038] | [1.036] | [1.035] | [1.035]

1 3 (1.041) | (1.041) | (1.036) | (1.036) | (1.034) | (1.034) | (1.033)
{1.041} | {1.041} | {1.036} | {1.036} | {1.034} | {1.034} | {1.033}

[1.039] | [1.038] | [1.036] | [1.035] | [1.035] | [1.034] | [1.034]

4 (1.037) | (1.037) | (1.034) | (1.034). | (1.033) | (1.033) | (1.032)

{1.037} | {1.037} | {1.034} | {1.034} | {1.033} | {1.033} | {1.032}

[1.035] | “[1.035] | [1.035] | [1.034] | [1.034] | [1.033] | [1.033]

5 (1.034) | (1.034) | (1.033) -| (1.083) | (1.032) | (1.032) | (1.031)

{1.034} | {1.034}-| {1.033} | 1033} | {1.032} | {1.032} | {1.031}

[2.624] | [2.515] | [2.504] | [2.476] | [2.473] | [2.463] | [2.461]

0 (2.615) | (2503) | (2.491) | (2.463) | (2.459) | (2.450) | (2.448)

{2.615} | {2,503} | {2.491} | {2.463} | {2.459} | {2.450} | {2.448}

[2.519] | [2.485] | [2.473] | [2.460] | [2.454] | [2.448] | [2.446]

2 (2.506) | (2.471) | (2.459) | (2.446) | (2.440) | (2.435) | (2.433)

{2.506} | {2.471} | {2.459} | {2.446} | {2.440} | {2.435} | {2.433}

[2.479] | [2.468] | [2.464] | [2.452] | [2.450] | [2.446] | [2.445]

2 3 (2.465) | (2.454) | (2.450) | (2.439) | (2.436) | (2.433) | (2.432)
{2.465} | {2.454} | {2.450} | {2.439} | {2.436} | {2.433} | {2.432}

[2.463] | [2.457] | [2.455] | [2.449] | [2.447] | [2.445] | [2.443]

4 (2.448) | (2.444) | (2.441) | (2.435) | (2.433) | (2.431) | (2.430)

{2.448} | {2.443} | {2.440} | {2.435} | {2.433} | {2.431} | {2.430}

[2.452] | [2.449] | [2.448] | [2.446] | [2.445] | [2.444] | [2.443]

5 (2.439) | (2.436) | (2.434) | (2.432) | (2.432) | (2.430) | (2.430)

{2.438} | {2.435} | {2.434} | {2.432} | {2.432} | {2.430} | {2.430}
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%312 (§+F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N) 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[6.927] | [6.309] | [6.222] | [6.173] | [6.158] | [6.149] | [6.143]

0 (6.927) | (6.276) | (6.182) | (6.140) | (6.125) | (6.116) | (6.111)

{6.927} | {6.276} | {6.182} | {6.140} | {6.125} | {6.116} | {6.110}

[6.171] | [6.102] | [6.050] | [6.017] | [6.005] | [6.000] | [5.993]

2 (6.134) | (6.065) | (6.012) | (5.982) | (5.971) | (5.966) | (5.958)

{6.133} | {6.065} | {6.012} | {5.982} | {5.971} | {5.965} | {5.957}

[6.044] | [6.033] | [6.008] | [6.004] | [5.990] | [5.988] | [5.983]

3 3 (6.007) | (5.997) | (5.973) | (5.970) | (5.955) | (5.953) | (5.948)
{6.007} | {5.996} | {5.973} | {5.969} | {5.955} | {5.953} | {5.947}

[5.996] | [5.992] | [5.987] | [5.985] | [5.973] | [5.969] | [5.965]

4 (5.961) | (5.958) |« (5:951) +|. (5.949) | (5.938) | (5.934) | (5.930)

{5.961} | {5.957} | {5.951} | {5.949} | {5.937} | {5.934} | {5.930}

[5.978] | [5.976] | [5.967] | [5.964] | [5.960] | [5.959] | [5.955]

5 (5.943) |~(5.940) | (5.932) | (5:930)~| (5.925) | (5.925) | (5.921)

{5.942} | {5.940} | {5.932} | {5.929} | {5.925} | {5.924} | {5.920}

[7.941] | [6.676] | [6.642] | [6.621] | [6.612] | [6.606] | [6.604]

0 (7.907) | (6.676) }-(6.642). 1" (6.621) | (6.612) | (6.606) | (6.603)

{7.907} | {6.676} | {6.642} | {6.621} | {6.612} | {6.606} | {6.603}

[6.660] | [6.595] | [6.563] | [6.549] | [6.538] | [6.533] | [6.529]

2 (6.660) | (6.595) | (6.563) | (6.548) | (6.538) | (6.533) | (6.529)

{6.660} | {6.595} | {6.563} | {6.548} | {6.538} | {6.533} | {6.529}

[6.583] | [6.568] | [6.551] | [6.540] | [6.533] | [6.529] | [6.527]

4 3 (6.583) | (6.568) | (6.551) | (6.539) | (6.533) | (6.529) | (6.527)
{6,583} | {6.568} | {6.551} | {6.539} | {6.533} | {6.529} | {6.526}

[6.557] | [6.551] | [6.542] | [6.535] | [6.531] | [6.528] | [6.526]

4 (6.557) | (6.551) | (6.542) | (6.535) | (6.531) | (6.528) | (6.526)

{6,557} | {6,551} | {6.542} | {6.535} | {6.531} | {6.527} | {6.525}

[6.544] | [6.540] | [6.536] | [6.533] | [6.530] | [6.527] | [6.526]

5 (6.543) | (6.540) | (6.536) | (6.532) | (6.529) | (6.526) | (6.525)

{6,543} | {6.540} | {6.536} | {6.532} | {6.529} | {6.526} | {6.525}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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%312 (§+F)

Mode Crack Polynomial Solution Size (1xJ) @
Functions
No. (N 3x3 4x4 5x5 6%6 =7 8x8 9x9

[0.793] | [8.894] | [7.880] | [7.838] | [7.780] | [7.777] | [7.770]

0 (9.744) | (8.839) | (7.841) | (7.798) | (7.744) | (7.741) | (7.734)

{9.744} | {8.839} | {7.841} | {7.798} | {7.744} | {7.741} | {7.733}

[8.276] | [8.167] | [7.769] | [7.750] | [7.705] | [7.701] | [7.694]

2 (8.238) | (8.121) | (7.728) | (7.710) | (7.667) | (7.663) | (7.657)

{8.238} | {8.121} | {7.728} | {7.710} | {7.667} | {7.663} | {7.657}

[7.764] | [7.756] | [7.712] | [7.709] | [7.696] | [7.694] | [7.690]

5 3 (7.727) | (7.718) | (7.674) | (7.671) | (7.659) | (7.657) | (7.653)
{7.727} | {7.717} | {7.673} | {7.670} | {7.658} | {7.656} | {7.653}

[7.715] | [7.720] | [7.695] | [7.691] | [7.686] | [7.685] | [7.681]

4 (7.677) | (7.672) |« (@657) |.(7.654) | (7.650) | (7.648) | (7.645)

{7677} | {7.672} | {7.657} | {7654} | {7.649} | {7.647} | {7.645}

[7.690] | [7.688] | [7.685] | [7.684) | [7.679] | [7.679] | [7.677]

5 (7.653) | ~(7.651) | (7.648) | (7.647) | (7.643) | (7.642) | (7.641)

{7.653} | {7.651} | {7.648} | {7.647}| {7.643} | {7.642} | {7.641}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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%0313 BsEE p VA AREAFS 55 ¢ Bir(alb=1.0,h/b=0.1,

(%, /a,Y,/0)=(0.5,0.5), d/b = 0.6, & = 90°)2_ & Fl=t 1 45 % w(b*/h).[p /E

JTactt 7

Crack n n A
Mode Functions Polynomial Solution Size (1xJ)©[IN, =3; ()N, =4;{}N, =5
e (N) 3x3 4x4 5x5 6x6 x7 8x8 9x9
[1.076] | [1.063] | [1.052] | [1.049] | [1.046] | [1.045] | [1.044]
0 (1.075) | (1.062) | (1.051) | (1.048) | (1.045) | (1.044) | (1.043)
{1.075} | {1.062} | {1.051} | {1.047} | {1.045} | {1.044} | {1.043}
[1.006] | [0.9940] | [0.9844] | [0.9815] | [0.9785] | [0.9769] | [0.9754]
2 (1.002) | (0.9909) | (0.9816) | (0.9788) | (0.9756) | (0.9740) | (0.9724)
{1.002} | {0.9908} | {0.9816} | {0.9788} | {0.9756} | {0.9739} | {0.9724}
[0.9686] | [0.9633] | [0.9606] | [0.9588] | [0.9577] | [0.9557] | [0.9551]
1 3 (0.9656) | (0.9604) | (0.9577) | (0.9560) | (0.9548) | (0.9530) | (0.9524)
{0.9656} | {0.9604} | {0.9576} | {0.9559} | {0.9548} | {0.9530} | {0.9524}
[0.9591] | [0.9565] | [0.9552] |[0.9547] | [0.9537] | [0.9531] | [0.9526]
4 (0.9562) | (0:9538) | (0.9524) | (0.9520). | (0.9510) | (0.9505) | (0.9500)
{0.9562} | {0.9538} | {0.9524} | {0.9519} | {0.9509} | {0.9504} | {0.9499}
[0.9555] | [0.9541] | [0.9535] | [0.9532] | [0.9524] | [0.9524] | [0.9519]
5 (0.9528) | (0.9515) | (0.9508) | (0.9506) | (0.9498) | (0.9497) | (0.9493)
{0.9528} | {0.9514} | {0.9508} | {0.9505} | {0.9498} | {0.9497} | {0.9492}
[2.624] | [2.515] | [2:504] | [2.476] | [2.473] | [2.463] | [2.461]
0 (2.615) | (2503) | (2.491) | (2.463) | (2.459) | (2.450) | (2.448)
{2.615} | {2.503} | {2.491} | {2.463} | {2.459} | {2.450} | {2.448}
[2.504] | [2.455] | [2.445] | [2.424] | [2.419] | [2.411] | [2.409]
2 (2.489) | (2.438) | (2.427) | (2.406) | (2.402) | (2.395) | (2.392)
{2.489} | {2.438} | {2.427} | {2.406} | {2.402} | {2.395} | {2.392}
[2.444] | [2.427] | [2.424] | [2.417] | [2.412] | [2.408] | [2.406]
2 3 (2.427) | (2.409) | (2.406) | (2.400) | (2.395) | (2.391) | (2.389)
{2.427} | {2.409} | {2.406} | {2.400} | {2.395} | {2.391} | {2.389}
[2.424] | [2.418] | [2.412] | [2.408] | [2.407] | [2.405] | [2.404]
4 (2.406) | (2.400) | (2.395) | (2.391) | (2.390) | (2.388) | (2.387)
{2.406} | {2.400} | {2.395} | {2.391} | {2.390} | {2.388} | {2.387}
[2.414] | [2.409] | [2.407] | [2.405] | [2.405] | [2.403] | [2.403]
5 (2.397) | (2.392) | (2.391) | (2.389) | (2.388) | (2.387) | (2.387)
{2.397} | {2.392} | {2.390} | {2.389} | {2.388} | {2.387} | {2.386}
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%313 (44 F)

Mode Crack Polynomial Solution Size (1x J) @
Functions
No. (N) 3%3 4x4 5x5 6%6 ™7 8x8 9x9

[6.927] | [6.309] | [6.222] | [6.173] | [6.158] | [6.149] | [6.143]

0 (6.927) | (6.276) | (6.182) | (6.140) | (6.125) | (6.116) | (6.111)

{6.927} | {6.276} | {6.182} | {6.140} | {6.125} | {6.116} | {6.110}

[5.530] | [5.472] | [5.416] | [5.377] | [5.343] | [5.321] | [5.303]

2 (5.491) | (5.435) | (5.371) | (5.334) | (5.300) | (5.280) | (5.260)

{5.490} | {5.435} | {5.371} | {5.334} | {5.300} | {5.280} | {5.259}

[5.112] | [5.067] | [5.013] | [4.973] | [4.964] | [4.949] | [4.944]

3 3 (5.070) | (5.025) | (4.975) | (4.936) | (4.928) | (4.913) | (4.908)
{5.070} | {5.025} | {4.974} | {4.936} | {4.927} | {4.913} | {4.908}

[4.960] | [4.939] | [4.929] | [4.924] | [4.918] | [4.914] | [4.910]

4 (4.924) | (4.903) |« (4:893) |. (4.888) | (4.883) | (4.879) | (4.876)

{4.924} | {4.908} | {4.803} | {4888} | {4.883} | {4.879} | {4.875}

[4.938] | [4.923] | [4.917] | [4.914] | [4.907] | [4.906] | [4.903]

5 (4.903) |-(4.888) | (4.882) | (4.879)| (4.873) | (4.872) | (4.870)

{4.903} | {4.887} | {4.882} | {4.879} | {4.872} | {4.872} | {4.869}

[7.941] | [6.676] | [6.642] | [6.621] | [6.612] | [6.606] | [6.604]

0 (7.907) | (6.676) }-(6.642). 1" (6.621) | (6.612) | (6.606) | (6.603)

{7.907} | {6.676} | {6.642} | {6.621} | {6.612} | {6.606} | {6.603}

[5.977] | [5.921] | [5.896] | [5.884] | [5.876] | [5.871] | [5.868]

2 (6.977) | (5.921) | (5.896) | (5.884) | (5.876) | (5.871) | (5.867)

{5.977} | {5.921} | {5.896} | {5.884} | {5.876} | {5.870} | {5.867}

[5.920] | [5.896] | [5.882] | [5.873] | [5.870] | [5.866] | [5.864]

4 3 (5.920) | (5.896) | (5.882) | (5.873) | (5.869) | (5.865) | (5.863)
{5.920} | {5.896} | {5.882} | {5.873} | {5.869} | {5.865} | {5.863}

[5.894] | [5.882] | [5.875] | [5.869] | [5.867] | [5.864] | [5.863]

4 (5.894) | (5.882) | (5.875) | (5.869) | (5.867) | (5.864) | (5.862)

{5.894} | {5.882} | {5.875} | {5.869} | {5.866} | {5.863} | {5.862}

[5.880] | [5.872] | [5.870] | [5.866] | [5.864] | [5.862] | [5.861]

5 (5.880) | (5.871) | (5.869) | (5.866) | (5.864) | (5.862) | (5.861)

{5.879} | {5.871} | {5.869} | {5.866} | {5.864} | {5.862} | {5.861}

Note: [ ]: results from NIZ =3; (): results from NIZ =4; {}: results from NIZ =5
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%313 (44 F)

Mode Crack Polynomial Solution Size (1xJ) @
Functions
No. (N 3x3 4x4 5x5 6%6 =7 8x8 9x9

[0.793] | [8.894] | [7.880] | [7.838] | [7.780] | [7.777] | [7.770]

0 (9.744) | (8.839) | (7.841) | (7.798) | (7.744) | (7.741) | (7.734)

{9.744} | {8.839} | {7.841} | {7.798} | {7.744} | {7.741} | {7.733}

[7.813] | [7.732] | [7.486] | [7.472] | [7.436] | [7.432] | [7.422]

2 (7.768) | (7.685) | (7.449) | (7.434) | (7.398) | (7.394) | (7.384)

{7.768} | {7.685} | {7.448} | {7.433} | {7.397} | {7.393} | {7.384}

[7.409] | [7.389] | [7.358] | [7.346] | [7.329] | [7.326] | [7.322]

5 3 (7.372) | (7.352) | (7.321) | (7.308) | (7.293) | (7.289) | (7.286)
{7.372} | {7.351} | {7.321} | {7.308} | {7.292} | {7.289} | {7.286}

[7.361] | [7.342] | [7.327] | [7.323] | [7.320] | [7.319] | [7.315]

4 (7.324) | (7.305)_| (7.291) - | (7.287) | (7.284) | (7.283) | (7.280)

{7.324} | {7305} | {7.291} | {7.287} | {7.284} | {7.282} | {7.279}

[7.341] | “[7.328] | [7.318] | [7.317] | [7.315] | [7.314] | [7.313]

5 (7.305) |- (7.292) | (7.282) | (7:281) | (7.279) | (7.278) | (7.277)

{7.305} | -{7.292} | {7.282} | {7.280} | {7.279} | {7.278} | {7.277}

Note: [ ]: results from N, =3 (): results from N, =4; {}: results from N, =5
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%41 B3 kT A sl 4 2 Al/ALO; * 25 FGM i 45
£ 7= S o®?Ih)p, /E,  (hWb=0.02- (x,/a,y,/b)=05)

0 d/a Mode
1 2 3 4 5
0 5.965 14.88 14.88 23.76 29.66
0.1 5.939 14.88 14.88 23.74 29.36
0.2 5.816 14.82 14.87 23.72 28.05
0 0.3 5.665 14.58 14.84 23.68 26.71
0.4 5.493 13.96 14.77 23.58 25.49
0.5 5.318 12.82 14.66 23.28 24.52
0 5.536 13.81 13.81 22.06 27.54
0.1 5.513 13.81 13.81 22.04 27.27
0.2 5.399 13.75 13.81 22.03 26.05
02 0.3 5.259 13.53 13.78 21.99 24.80
0.4 5.099 12.97 13.71 21.89 23.67
0.5 4.937 11.91 13.61 21.62 22.77
0 4 554 11.36 11.36 18.15 22.66
0.1 4.536 11.36 11.36 18.14 22.45
0.2 4,442 11.31 11.36 18.12 21.44
! 0.3 4.330 11.14 11.33 18.10 20.44
0.4 4,196 10.67 11.28 18.02 19.49
0.5 4.063 9.806 11.19 17.79 18.74
0 3.925 9.787 9.787 15.62 19.49
0.1 3.906 9.785 9.786 15.61 19.27
0.2 3.825 9.742 9.782 15.59 18.42
> 0.3 3.725 9.581 9.760 15.56 17.53
0.4 3.611 9.175 9.714 15.49 16.74
0.5 3.496 8.419 9.638 15.30 16.10
0 3.800 9.475 9.475 15.12 18.86
0.1 3.781 9.472 9.474 15.10 18.64
0.2 3.703 9.430 9.473 15.09 17.81
10 0.3 3.606 9.273 9.448 15.06 16.96
0.4 3.495 8.876 9.403 14.99 16.19
0.5 3.386 8.149 9.331 14.80 15.59
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42 5% kE p AR £ 2 AJALO; 3 3) FGM ¥ & 4%

3
£ 7= S 0O’ Ih)p, /E, (hh=01-(x/a,y,/b)=(0.5,05))
a m d/a Mode
1 2 3 4 5

0 5.777 13.81 13.81 19.48 19.48

0.1 5.728 13.78 13.80 19.48 19.48

0.2 5.588 13.63 13.79 19.48 19.48

° 0.3 5.421 13.22 13.76 19.46 19.48

0.4 5.241 12.38 13.68 19.40 19.48

05 5.068 11.10 13.55 19.27 19.48

0 5.371 12.86 12.86 18.56 18.56

0.1 5.325 12.84 12.86 18.56 18.56

0.2 5.196 12.70 12.85 18.56 18.56

02 03 5.041 12.33 12.82 18.54 18.56

0.4 4.873 11,55 12.74 18.48 18.56

05 4.713 10.37 12.62 18.36 18.56

0 4,426 10.63 10.63 16.20 16.20

0.1 4.389 10.61 10.63 16.20 16.20

0 . 0.2 4.283 10.50 10.62 16.20 16.20

0.3 4.155 10.20 10.59 16.17 16.20

0.4 4.018 9.579 10.53 16.07 16.12

05 3.885 8.608 10.43 15.76 16.00

0 3.772 8.929 8.929 12.64 12.64

0.1 3.749 8.910 8.929 12.64 12.64

0.2 3.647 8.806 8.922 12.63 12.64

° 0.3 3.537 8.525 8.897 12.61 12.64

0.4 3.419 7.963 8.845 12.57 12.64

05 3.306 7.125 8.764 12.47 12.64

0 3.642 8.588 8.588 11.52 11.52

0.1 3.610 8.572 8.587 11.52 11.52

0.2 3.520 8.461 8.580 11.52 11.52

1 0.3 3.413 8.178 8.557 11.50 11.52

0.4 3.299 7.622 8.507 11.47 11.52

05 3.190 6.810 8.429 11.39 11.52
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% 43 E % kT pRBE L 2 AlJALO; * 35 FGM E 45
& F= 4 w®®/h)p, /E.  (h/b=02-~ (x,/a,y,/b)=1(0.5,0.5))

rﬁ d/a Mode
1 2 3 4 5
0 5.304 9.742 9.742 11.65 11.65
0.1 5.258 9.742 9.742 11.60 11.64
0.2 5.121 9.739 9.742 11.37 11.64
0 0.3 4,959 9.728 9.742 10.84 11.60
0.4 4.790 9.698 9.742 9.917 11.04
0.5 4,633 8.763 9.638 9.742 9.974
0 4,950 9.280 9.280 10.92 10.92
0.1 4.907 9.280 9.280 10.88 10.92
0.2 4,778 9.277 9.280 10.67 10.91
02 0.3 4.627 9.266 9.280 10.18 10.88
0.4 4.470 9.229 9.280 9.338 10.52
0.5 4,322 8.245 9.183 9.280 9.500
0 4,099 8.089 8.089 9.107 9.107
0.1 4.063 8.088 8.089 9.077 9.107
0.2 3.956 8.085 8.089 8.912 9.100
! 0.3 3.830 8.068 8.089 8.528 9.074
0.4 3.699 7.796 8.083 8.089 9.019
0.5 3.575 6.915 8.014 8.089 8.277
0 3.406 6.296 6.296 7.347 7.347
0.1 3.377 6.296 6.296 7.317 7.346
0.2 3.289 6.292 6.296 7.165 7.341
> 0.3 3.185 6.274 6.296 6.823 7.322
0.4 3.077 6.123 6.296 6.362 7.124
0.5 2.976 5.462 6.257 6.296 6.444
0 3.265 5.749 5.749 6.977 6.977
0.1 3.238 5.749 5.749 6.946 6.976
0.2 3.154 5.746 5.749 6.791 6.971
10 0.3 3.056 5.734 5.749 6.445 6.954
0.4 2.953 5.677 5.749 5.910 6.510
0.5 2.856 5.149 5.713 5.749 5.886
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1

%44 52 ok TR IR Y L2
& F 3R R Ao(%) (h/b=0.02 - (x/a,y,/b) =(0.505))

“~

Al/AlL,03 = 25 FGM & 4

Mode
a M d/a
1 2 3 4 5

0.1 0.44 0.00 0.00 0.08 1.01

0.2 2.50 0.40 0.07 0.17 543

0 0.3 5.03 2.02 0.27 0.34 9.95
0.4 7.91 6.18 0.74 0.76 14.06

0.5 10.85 13.84 1.48 2.02 17.33

0.1 0.42 0.00 0.00 0.09 0.98

0.2 2.47 0.43 0.00 0.14 541

0.2 0.3 5.00 2.03 0.22 0.32 9.95
0.4 7.89 6.08 0.72 0.77 14.05

0.5 10.82 13.76 1.45 1.99 17.32

0.1 0.40 0.00 0.00 0.06 0.93

0.2 2.46 0.44 0.00 0.17 5.38

0° 1 0.3 4,92 1.94 0.26 0.28 9.80
0.4 7:86 6.07 0.70 0.72 13.99

0.5 10.78 13.68 1.50 1.98 17.30

0.1 0.48 0.02 0.01 0.06 1.13

0.2 2.55 0.46 0.05 0.19 5.49

5 0.3 5.10 210 0.28 0.38 10.06
0.4 8.00 6.25 0.75 0.83 14.11

0.5 10.93 13.98 1.52 2.05 17.39

0.1 0.50 0.03 0.01 0.13 1.17

0.2 2.55 0.47 0.02 0.20 5.57

10 0.3 5.11 2.13 0.28 0.40 10.07
0.4 8.03 6.32 0.76 0.86 14.16

0.5 10.89 13.99 1.52 2.12 17.34
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%45 EA oRTp At 2 AlJALO; * 35 FGM P &4
£ F)Z VIR E Ao(%) (h/b=0.1~(x/a,y,/b)=(0.5,05))

m d/a Mode
1 2 3 4 5
0.1 0.85 0.22 0.07 0.00 0.00
0.2 3.27 1.30 0.14 0.00 0.00
0 0.3 6.16 4.27 0.36 0.10 0.00
0.4 9.28 10.35 0.94 0.41 0.00
0.5 12.27 19.62 1.88 1.08 0.00
0.1 0.86 0.16 0.00 0.00 0.00
0.2 3.26 1.24 0.08 0.00 0.00
0.2 0.3 6.14 4.12 0.31 0.11 0.00
0.4 9.27 10.19 0.93 0.43 0.00
0.5 12.25 19.36 1.87 1.08 0.00
0.1 0.84 0.19 0.00 0.00 0.00
0.2 3.23 1.22 0.09 0.00 0.00
1 0.3 6.12 4.05 0.38 0.19 0.00
0.4 9.22 9.89 0.94 0.80 0.49
0.5 12.22 19.02 1.88 2.72 1.23
0.1 0.61 0.21 0.00 0.00 0.00
0.2 331 1.38 0.08 0.08 0.00
5 0.3 6.23 4.52 0.36 0.24 0.00
0.4 9.36 10.82 0.94 0.55 0.00
0.5 12.35 20.20 1.85 1.34 0.00
0.1 0.88 0.19 0.01 0.00 0.00
0.2 3.35 1.48 0.09 0.00 0.00
10 0.3 6.29 4.77 0.36 0.17 0.00
0.4 9.42 11.25 0.94 0.43 0.00
0.5 12.41 20.70 1.85 1.13 0.00
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246 27 ok TP A A 2 AALO; = 25 FGM A &
&% X3 E Ao%) (hb=02- (x/a,y,/b)=(05,05))

i d/a Mode
1 2 3 4 5
0.1 0.87 0.00 0.00 0.43 0.09
0.2 3.45 0.03 0.00 2.40 0.09
0 0.3 6.50 0.14 0.00 6.95 0.43
0.4 9.69 0.45 0.00 14.88 5.24
0.5 12.65 10.05 1.07 16.38 14.39
0.1 0.87 0.00 0.00 0.37 0.00
0.2 3.47 0.03 0.00 2.29 0.09
0.2 0.3 6.53 0.15 0.00 6.78 0.37
0.4 9.70 0.55 0.00 14.49 3.66
0.5 12.69 11.15 1.05 15.02 13.00
0.1 0.88 0.01 0.00 0.33 0.00
0.2 3.49 0.05 0.00 2.14 0.08
1 0.3 6.56 0.26 0.00 6.36 0.36
0.4 9.76 3.62 0.07 11.18 0.97
0.5 12.78 14.51 0.93 11.18 9.11
0.1 0.85 0.00 0.00 0.41 0.01
0.2 3.44 0.06 0.00 2.48 0.08
5 0.3 6.49 0.35 0.00 7.13 0.34
0.4 9.66 2.75 0.00 13.41 3.04
0.5 12.62 13.25 0.62 14.31 12.29
0.1 0.83 0.00 0.00 0.44 0.01
0.2 3.40 0.05 0.00 2.67 0.09
10 0.3 6.40 0.26 0.00 7.63 0.33
0.4 9.56 1.25 0.00 15.29 6.69
0.5 12.53 10.44 0.63 17.60 15.64
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247 27 kT pRAsm L 2. Al/ALO; = 25 FGM & 45

& F= 4 & w®?/h)p,/E,  (h/b=0.02 - (x,/a,y,/b)=(0.5,0.75))
a m d/a Mode
1 2 3 4 5

0 5.965 14.88 14.88 23.76 29.66

0.1 5.951 14.76 14.88 23.76 29.50

0.2 5.888 14.28 14.87 23.73 28.81

° 0.3 5.789 13.67 14.85 23.63 27.71
0.4 5.646 13.01 14.81 23.39 25.38

0.5 5.470 12.39 14.72 21.46 23.01

0 5.536 13.81 13.81 22.06 27.54

0.1 5.524 13.71 13.81 22.06 27.39

0.2 5.465 13.26 13.80 22.03 26.75

02 0.3 5.374 12.70 13.79 21.94 25.74
0.4 5.241 12.08 13.74 21.72 23.58

0.5 5.078 11.50 13.65 19.95 21.37

0 4,554 11.36 11.36 18.15 22.66

0.1 4.544 11.28 11.36 18.15 22.54

- . 0.2 4.496 10.91 11.36 18.13 22.02
0.3 4.421 10.45 11.34 18.05 21.19

0.4 4312 9.940 11.31 17.87 19.42

0.5 4.178 9.466 11.24 16.44 17.58

0 3.925 9.787 9.787 15.62 19.49

0.1 3.915 9.706 9.785 15.62 19.38

0.2 3.873 9.384 9.779 15.60 18.92

° 0.3 3.808 8.984 9.766 15.53 18.19
0.4 3.713 8.542 9.735 15.37 16.64

05 3.597 8.138 9.685 14.06 15.12

0 3.800 9.475 9.475 15.12 18.86

0.1 3.791 9.393 9.472 15.12 18.75

0.2 3.750 9.081 9.467 15.10 18.31

1 0.3 3.686 8.692 9.454 15.03 17.60
0.4 3.594 8.265 9.423 14.87 16.08

0.5 3.481 7.873 9.361 13.58 14.63
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%48 EA kT p AL 2 AlJALO; * 35 FGM P &4

£ 7= 45 % ob®/h)p./E, (hb=0.1-(x/a,y,/b)=(05,0.75))
a M d/a Mode
1 2 3 4 5

0 5.777 13.81 13.81 19.48 19.48

0.1 5.746 13.58 13.79 19.43 19.48

0.2 5.667 13.08 13.77 19.24 19.48

° 0.3 5.547 12.48 13.74 18.92 19.46
0.4 5.387 11.86 13.67 18.47 19.39

05 5.199 11.28 13.57 16.95 17.60

0 5.371 12.86 12.86 18.56 18.56

0.1 5.342 12.65 12.85 18.51 18.56

0.2 5.269 12.19 12.83 18.33 18.56

02 03 5.158 11.62 12.80 18.03 18.53
0.4 5.010 11.05 12.74 17.60 18.47

05 4.836 10.51 12.64 15.88 17.08

0 4.426 10.63 10.63 16.20 16.20

0.1 4.403 10.46 10.62 16.15 16.20

- . 0.2 4.343 10.07 10.60 16.00 16.20
0.3 4.252 9.603 10.58 15.73 16.17

0.4 4432 9.127 10.53 15.36 15.77

05 3.988 8.678 10.45 13.21 14.91

0 3.772 8.929 8.929 12.64 12.64

0.1 3.752 8.786 8.922 12.60 12.64

0.2 3.699 8.460 8.908 12.48 12.63

° 0.3 3.619 8.068 8.883 12.27 12.61
0.4 3513 7.671 8.840 11.98 12.47

05 3.389 7.291 8.771 10.74 11.63

0 3.642 8.588 8.588 11.52 11.52

0.1 3.622 8.449 8.581 11.49 11.52

0.2 3,570 8.137 8.566 11.38 11.52

10 0.3 3.492 7.762 8.542 11.19 11.50
0.4 3.389 7.382 8.500 10.93 11.44

05 3.268 7.017 8.433 10.23 10.60
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%49 E% kT pRBE L2 AlJALO; * 35 FGM E 45
 F)= 4 % w(d?Ih) o, /E,  (hWb=0.2~(x/a,y,/b)=(0.50.75))

a 1] d/a Mode
1 2 3 4 5
0 5.304 9.742 9.742 11.65 11.65
0.1 5.272 9.714 9.742 11.47 11.64
0.2 5.187 9.623 9.739 11.06 11.61
° 0.3 5.059 9.465 9.728 10.55 11.58
0.4 4.896 9.242 9.698 10.03 11.51
0.5 4.710 8.969 9.483 9.632 10.28
0 4.950 9.280 9.280 10.92 10.92
0.1 4.920 9.254 9.280 10.75 10.91
0.2 4.841 9.167 9.277 10.36 10.89
02 0.3 4.723 9.017 9.267 9.880 10.86
0.4 4571 8.804 9.237 9.388 10.80
0.5 4.397 8.544 8.877 9.175 9.795
0 2,099 8.089 8.089 9.107 9.107
0.1 4.075 8.066 8.088 8.965 9.100
- . 0.2 4.010 7.991 8.085 8.625 9.082
0.3 3.912 7.859 8.072 8.213 9.053
0.4 3.787 7.675 7.787 8.043 9.002
0.5 3.644 7:343 7.448 7.976 8.559
0 3.406 6.296 6.296 7.347 7.347
0.1 3.386 6.278 6.296 7.241 7.341
0.2 3.331 6.220 6.292 6.981 7.327
° 0.3 3.247 6.119 6.279 6.656 7.303
0.4 3.141 5.976 6.234 6.321 7.263
05 3.020 5.800 5.883 6.211 6.714
0 3.265 5.749 5.749 6.977 6.977
0.1 3.246 5.733 5.749 6.881 6.972
0.2 3.193 5.680 5.746 6.642 6.959
10 0.3 3.112 5.586 5.736 6.342 6.936
0.4 3.009 5.455 5.710 6.018 6.830
0.5 2.893 5.295 5572 5.720 6.145

101




4410 27 kT p 2R s £ 2 AIALO; * 25 FGM #
& T i S 4R R Aw(%) (hb=0.02 -~ (x/a,y,/b)=(0.5,0.75))

m d/a Mode
1 2 3 4 5
0.1 0.23 0.81 0.00 0.00 0.54
0.2 1.29 4.03 0.07 0.13 2.87
0 0.3 2.95 8.13 0.20 0.55 6.57
0.4 5.35 12.57 0.47 1.56 14.43
0.5 8.30 16.73 1.08 9.68 22.42
0.1 0.22 0.72 0.00 0.00 0.54
0.2 1.28 3.98 0.07 0.14 2.87
0.2 0.3 2.93 8.04 0.14 0.54 6.54
0.4 5.33 12.53 0.51 1.54 14.38
0.5 8.27 16.73 1.16 9.56 22.40
0.1 0.22 0.70 0.00 0.00 0.53
0.2 1.27 3.96 0.00 0.11 2.82
1 0.3 2.92 8.01 0.18 0.55 6.49
0.4 ba 12.50 0.44 1.54 14.30
0.5 8.26 16.67 1.06 9.42 22.42
0.1 0.25 0.83 0.02 0.00 0.56
0.2 1.32 412 0.08 0.13 2.92
5 0.3 2.98 8.20 0.21 0.58 6.67
0.4 5.40 12.72 0.53 1.60 14.62
0.5 8.36 16.85 1.04 9.99 22.42
0.1 0.24 0.87 0.03 0.00 0.58
0.2 1.32 4.16 0.08 0.13 2.92
10 0.3 3.00 8.26 0.22 0.60 6.68
0.4 5.42 12.77 0.55 1.65 14.74
0.5 8.39 16.91 1.20 10.19 22.43
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4411 57 kTR A £ 2 AALO; » 7 FGM © B 5
& F% S F 4T R Ae®) (Wb=0.1- (x/a,y,/b)= (05, 0.75))

m d/a Mode
1 2 3 4 5
0.1 0.54 1.67 0.14 0.26 0.00
0.2 1.90 5.29 0.29 1.23 0.00
0 0.3 3.98 9.63 0.51 2.87 0.10
0.4 6.75 14.12 1.01 5.18 0.46
0.5 10.01 18.32 1.74 12.99 9.65
0.1 0.54 1.63 0.08 0.27 0.00
0.2 1.90 5.21 0.23 1.24 0.00
0.2 0.3 3.97 9.64 0.47 2.86 0.16
0.4 6.72 14.07 0.93 5.17 0.48
0.5 9.96 18.27 1.71 14.44 7.97
0.1 0.52 1.60 0.09 0.31 0.00
0.2 1.88 5.27 0.28 1.23 0.00
1 0.3 3.93 9.66 0.47 2.90 0.19
0.4 6.64 14.14 0.94 5.19 2.65
0.5 9.90 18.36 1.69 18.46 7.96
0.1 0.53 1:60 0.08 0.32 0.00
0.2 1.94 5.25 0.24 1.27 0.08
5 0.3 4.06 9.64 0.52 2.93 0.24
0.4 6.87 14.09 1.00 5.22 1.34
0.5 10.15 18.34 1.77 15.03 7.99
0.1 0.55 1.62 0.08 0.26 0.00
0.2 1.98 5.25 0.26 1.22 0.00
10 0.3 4.12 9.62 0.54 2.86 0.17
0.4 6.95 14.04 1.02 5.12 0.69
0.5 10.27 18.29 1.80 11.20 7.99

103




20412 7 ok TN 2RASH £ 2 AALO; = 25 FGM B 4=
& F)=x O F TR E Ae®%) (Wb=02- (x/a,y,/b)=(0.5,0.75))

0 d/a Mode
1 2 3 4 5
0.1 0.60 0.29 0.00 1.55 0.09
0.2 2.21 1.22 0.03 5.06 0.34
0 0.3 4.62 2.84 0.14 9.44 0.60
0.4 7.69 5.13 0.45 13.91 1.20
0.5 11.20 7.93 2.66 17.32 11.76
0.1 0.61 0.28 0.00 1.56 0.09
0.2 2.20 1.22 0.03 5.13 0.27
0.2 0.3 459 2.83 0.14 9.52 0.55
0.4 7.66 5.13 0.46 14.03 1.10
0.5 11.17 7.93 4.34 15.98 10.30
0.1 0.59 0.28 0.01 1.56 0.08
0.2 2.17 1.21 0.05 5.29 0.27
1 0.3 4.56 2.84 0.21 9.82 0.59
0.4 7.61 5.12 3.73 11.68 1.15
0.5 11.10 9.22 1.92 12.42 6.02
0.1 0.59 0.29 0.00 1.44 0.08
0.2 2.20 1.21 0.06 4,98 0.27
5 0.3 4.67 2.81 0.27 9.41 0.60
0.4 7.78 5.08 0.98 13.96 1.14
0.5 11.33 7.88 6.56 15.46 8.62
0.1 0.58 0.28 0.00 1.38 0.07
0.2 2.21 1.20 0.05 4.80 0.26
10 0.3 4.69 2.84 0.23 9.10 0.59
0.4 7.84 511 0.68 13.75 211
0.5 11.39 7.90 3.08 18.02 11.92
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£ 41327 o p2RA AH £ 2 AUALO; * 35 FGM 4
& M= 41 % w0 /h)p,/E.  (hWb=0.02~ (x/a,y,/b)=(0.5,05))

R Mode
a m d/a
1 2 3 4 5
0 5.965 14.88 14.88 23.76 29.66
0.1 5.939 14.88 14.88 23.73 29.40
0
0.3 5.668 14.57 14.83 23.31 27.44
0.5 5.281 12.81 14.58 22.25 26.43
0 5.536 13.81 13.81 22.06 27.54
0.1 5.513 13.81 13.81 22.03 27.30
30° 0.2
0.3 5.262 13.52 13.77 21.64 25.48
0.5 4.903 11.89 13.53 20.66 24.54
0 3.925 9.787 9.787 15.62 19.49
0.1 3.907 9.783 9.786 15.60 19.31
5
0.3 3.727 9.577 9.754 15.32 18.02
0.5 3.471 8.411 9.585 14.62 17.36

414 27 RIRE A 20 Al/ALOs = 35 FGM @ E4x
& 7= 4 % (0’ [h)yp, [E. - (hb=0.1~(x/a,y,/b)=(0.5,05))

N Mode
a M d/a
1 2 3 4 5
0 5.777 13.81 13.81 19.48 19.48
0.1 5.722 13.78 13.80 19.48 19.48
0
0.3 5.412 13.21 13.74 19.45 19.48
0.5 5.017 11.10 13.45 19.26 19.48
0 5.371 12.86 12.86 18.56 18.56
0.1 5.320 12.84 12.86 18.56 18.56
30° 0.2
0.3 5.033 12.32 12.80 18.53 18.56
0.5 4.665 10.37 12.53 18.35 18.39
0 3.772 8.929 8.929 12.64 12.64
0.1 3.736 8.910 8.929 12.64 12.64
5
0.3 3.531 8.525 8.888 12.62 12.63
0.5 3.272 7.132 8.700 12.48 12.61
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& F= 4 wb?/h)p /E, (hib=02-~ (x,/a,y,/b)=1(0.5,0.5))

% 415 E 2 R p s 2 AlJALO; = 35 FGM B4

a 1] d/a Mode
1 2 3 4 5
0 5.304 9.742 9.742 11.65 11.65
0.1 5.251 9.742 9.742 11.59 11.64
° 0.3 4,951 9.727 9.742 10.84 11.59
0.5 4.584 8.782 9.630 9.742 10.37
0 4.950 9.280 9.280 10.92 10.92
30° 00 0.1 4.901 9.280 9.280 10.87 10.92
0.3 4.619 9.266 9.280 10.18 10.87
05 4.276 8.262 9.175 9.282 9.874
0 3.406 6.296 6.296 7.347 7.347
0.1 3.373 6.296 6.296 7.313 7.346
° 0.3 3.180 6.279 6.291 6.827 7.315
0.5 2.945 5.475 6.230 6.319 6.693
% 4.16 £ 7 8B ELfG A 20 AWALO; 25 FGM & 47
& F= 4 F TR E Ae(%) (h/b=0.02~(x,/a,y,/b)=(0.5,0.5))
a M d/a Mode
1 2 3 4 5
0.1 0.44 0.00 0.00 0.13 0.88
0 0.3 4.98 2.08 0.34 1.89 7.48
0.5 11.47 13.91 2.02 6.36 10.89
0.1 0.42 0.00 0.00 0.14 0.87
30° 0.2 0.3 4.95 2.10 0.29 1.90 7.48
0.5 11.43 13.90 2.03 6.35 10.89
0.1 0.46 0.04 0.01 0.13 0.92
5 0.3 5.04 2.15 0.34 1.92 7.54
0.5 11.57 14.06 2.06 6.40 10.93
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4417 23 p R sLE £ 2 AJALO; = A5 FGM ¢ B 45
£ F% X498 E Ao%) (hb=0.1- (x/a,y,/b)=(05,05))

a m d/a Mode
1 2 3 4 5
0.1 0.95 0.22 0.07 0.00 0.00
0 0.3 6.32 4.34 0.51 0.15 0.00
0.5 13.16 19.62 2.61 1.13 0.00
0.1 0.95 0.16 0.00 0.00 0.00
30° 0.2 0.3 6.29 4.20 0.47 0.16 0.00
0.5 13.14 19.36 2.57 1.13 0.92
0.1 0.95 0.21 0.00 0.00 0.00
5 0.3 6.39 4,52 0.46 0.16 0.08
0.5 13.26 20.13 2.56 1.27 0.24

4418 £ 7 N 2VALELH A 2 AlJALOD; = 35 FGM B 4+
& % 247 E Ao(%) (hb=02+(x/a,y,/b)=(05,05))

a m d/a lode
1 2 3 4 5
0.1 1.00 0.00 0.00 0.52 0.09
0 0.3 6.66 0.15 0.00 6.95 0.52
0.5 13.57 9.85 1.15 16.38 10.99
0.1 0.99 0.00 0.00 0.46 0.00
30° 0.2 0.3 6.69 0.15 0.00 6.78 0.46
0.5 13.62 10.97 1.13 15.00 9.58
0.1 0.97 0.00 0.00 0.46 0.01
5 0.3 6.64 0.27 0.08 7.08 0.44
0.5 13.53 13.04 1.05 13.99 8.90
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%419 2% ok T ph A BB A2 AI/ALO; = 25 FGM i 5

£ F) = fAE a)(bzlh),/,oC/EC (hb=0.02 ~ (x,/a,y,/b)=(0.5,0.5))
a m d/a Mode
1 2 3 4 5

0 1.053 2.568 6.443 8.206 9.333

0.1 1.051 2.562 6.430 8.139 9.315

0.2 1.051 2.560 6.434 7.986 9.306

° 0.3 1.051 2.558 6.434 7.756 9.273
0.4 1.050 2.556 6.432 7.472 9.190

0.5 1.049 2.554 6.427 7.157 9.023

0 0.9774 2.384 5.981 7.618 8.665

0.1 0.9759 2.378 5.972 7.556 8.648

0.2 0.9758 2.377 5.972 7.414 8.640

02 0.3 0.9755 2.375 5.972 7.202 8.609
0.4 0.9747 2.373 5.971 6.938 8.533

0.5 0.9738 2.372 5.966 6.646 8.378

0 0.8039 1.961 4,920 6.266 7.129

0.1 0:8027 1.957 4913 6.217 7.116

o ) 0.2 0.8025 1.956 4.912 6.100 7.109
0.3 0.8023 1.954 4,913 5.926 7.084

0.4 0.8017 1.953 4911 5.710 7.021

0.5 0.8009 1.952 4.908 5.470 6.894

0 0.6931 1.689 4.238 5.397 6.134

0.1 0.6922 1.685 4233 5.352 6.122

0.2 0.6919 1.683 4.232 5.249 6.117

° 0.3 0.6917 1.681 4.232 5.097 6.094
0.4 0.6911 1.680 4231 4.909 6.040

0.5 0.6905 1.679 4.227 4,701 5.930

0 0.6711 1.634 4.104 5.225 5.937

0.1 0.6703 1.630 4.098 5.181 5.925

0.2 0.6700 1.629 4.097 5.080 5.919

1 0.3 0.6698 1.627 4.097 4.932 5.898
0.4 0.6693 1.626 4.096 4.750 5.845

0.5 0.6686 1.624 4.093 4.548 5.738
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%420 23 kT p 2RA W2 AIIALO; = 25 FGM ¥ & 45

£ 7= S o®?Ih)p,/E, (Wb=0.1-(x/a,y,/b)=(0.5,0.5))

a m d/a Mode
1 2 3 4 5
0 1.042 2.446 6.107 6.601 7.732
0.1 1.041 2.439 6.103 6.582 7.649
0.2 1.041 2.429 6.102 6.524 7.459
° 0.3 1.041 2.419 6.102 6.426 7.198
0.4 1.040 2.409 6.100 6.291 6.894
0.5 1.039 2.399 6.088 6.117 6.576
0 0.9678 2.275 5.682 6.289 7.193
0.1 0.9675 2.269 5.682 6.273 7.120
0.2 0.9673 2.260 5.682 6.218 6.945
02 0.3 0.9667 2.251 5.680 6.125 6.703
0.4 0.9658 2.242 5.676 5.993 6.417
0.5 0.9648 2.233 5.665 5.828 6.122
0 0.7964 1.876 4,685 5.491 5.926
0.1 0.7962 1.871 4,685 5.477 5.867
0 . 0.2 0:7960 1.864 4,685 5.429 5.725
0.3 0.7956 1.857 4,683 5.348 5.528
0.4 0.7948 1.849 4.680 5.233 5.293
0.5 0.7940 1.842 4671 5.051 5.088
0 0.6844 1.595 3.969 4.287 5.026
0.1 0.6843 1.591 3.969 4276 4.973
0.2 0.6841 1.584 3.969 4.239 4.847
° 0.3 0.6837 1.577 3.967 4.175 4.674
0.4 0.6831 1.569 3.964 4.086 4.470
0.5 0.6824 1.562 3.956 3.973 4.262
0 0.6622 1.539 3.827 3.908 4.851
0.1 0.6620 1.535 3.827 3.898 4.800
0.2 0.6618 1.528 3.827 3.864 4.676
1 0.3 0.6615 1.520 3.806 3.826 4.507
0.4 0.6609 1.513 3.725 3.823 4.310
0.5 0.6602 1.505 3.622 3.815 4.107
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4421 23 ok T ph A B A2 AI/ALO; * 75 FGM E 45
& M=% g o®/h)p. /E, (Wb=02- (x/a,y,/b)=(0.5,0.5))

M | dla Mode
1 2 3 4 5
0 1.016 2.233 3.306 5.361 6.828
0.1 1.016 2.227 3.298 5.361 6.750
0.2 1.016 2.212 3.269 5.361 6.553
0 0.3 1.016 2.195 3.221 5.359 6.285
0.4 1.015 2.178 3.152 5.356 5.980
0.5 1.014 2.160 3.065 5.339 5.671
0 0.9448 2.084 3.150 5.012 6.372
0.1 0.9447 2.077 3.142 5.012 6.300
0.2 0.9445 2.064 3.115 5.012 6.117
02 0.3 0.9441 2.049 3.069 5.010 5.869
0.4 0.9436 2.033 3.004 5.007 5.586
0.5 0.9426 2.017 2.920 4,990 5.300
0 0.7785 1.723 2.754 4.150 5.258
0.1 0.7784 1.718 2.747 4,150 5.198
0.2 0.7783 1.707 2.723 4.149 5.049
! 0.3 0.7779 1.695 2.683 4.148 4.845
0.4 0.7775 1.683 2.626 4,144 4,613
0.5 0.7766 1.670 2.553 4.128 4.381
0 0.6637 1.432 2.154 3.396 4.347
0.1 0.6637 1.427 2.148 3.396 4,297
0.2 0.6635 1.417 2.130 3.395 4.168
° 0.3 0.6633 1.406 2.098 3.394 3.992
0.4 0.6629 1.393 2.054 3.392 3.790
0.5 0.6622 1.381 1.998 3.380 3.586
0 0.6408 1.374 1.962 3.249 4.180
0.1 0.6407 1.370 1.957 3.249 4132
0.2 0.6406 1.360 1.940 3.249 4.007
10 0.3 0.6403 1.349 1.911 3.248 3.836
0.4 0.6400 1.336 1.871 3.246 3.640
0.5 0.6394 1.324 1.819 3.237 3.440
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% 422 E 7 ok T 3RB R AR 2. AI/ALOs * ) FGM & 4

1.

& T A F TR E Ao(%) (Wb=0.02 -~ (x/a,y,/b)=(0.5,0.5))

Mode
a M d/a
1 2 3 4 5

0.1 0.19 0.23 0.20 0.82 0.19
0.2 0.19 0.31 0.14 2.68 0.29
0 0.3 0.19 0.39 0.14 5.48 0.64
0.4 0.28 0.47 0.17 8.94 1.53
0.5 0.38 0.55 0.25 12.78 3.32
0.1 0.15 0.25 0.15 0.81 0.20
0.2 0.16 0.29 0.15 2.68 0.29
0.2 0.3 0.19 0.38 0.15 5.46 0.65
0.4 0.28 0.46 0.17 8.93 1.52
0.5 0.37 0.50 0.25 12.76 3.31
0.1 0.15 0.20 0.14 0.78 0.18
0.2 0.17 0.25 0.16 2.65 0.28
0° 1 0.3 0:20 0.36 0.14 5.43 0.63
0.4 0.27 0.41 0.18 8.87 151
05 0.37 0.46 0.24 12.70 3.30
0.1 0.13 0.24 0.12 0.83 0.20
0.2 0.17 0.36 0.14 2.74 0.28
5 0.3 0.20 0.47 0.14 5.56 0.65
0.4 0.29 0.53 0.17 9.04 1.53
0.5 0.38 0.59 0.26 12.90 3.33
0.1 0.12 0.24 0.15 0.84 0.20
0.2 0.16 0.31 0.17 2.78 0.30
10 0.3 0.19 0.43 0.17 5.61 0.66
0.4 0.27 0.49 0.19 9.09 1.55
0.5 0.37 0.61 0.27 12.96 3.35
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423 E 7 fpoR T IR LR AF 2. AlIALO3 = 25 FGM ¢ B4

&% F TR E Aw%) (Wb=0.1~ (x/a,y,/b) = (0.5, 0.5))

a M d/a Mode
1 2 3 4 5
0.1 0.10 0.29 0.07 0.29 1.07
0.2 0.10 0.70 0.08 1.17 3.53
0 0.3 0.10 1.10 0.08 2.65 6.91
0.4 0.19 1.51 0.11 4.70 10.84
0.5 0.29 1.92 0.31 7.33 14.95
0.1 0.03 0.26 0.00 0.25 1.01
0.2 0.05 0.66 0.00 1.13 3.45
0.2 0.3 0.11 1.05 0.04 2.61 6.81
0.4 0.21 1.45 0.11 4.71 10.79
0.5 0.31 1.85 0.30 7.33 14.89
0.1 0.03 0.27 0.00 0.25 1.00
0.2 0.05 0.64 0.00 1.13 3.39
0° 1 0.3 0:10 1.01 0.04 2.60 6.72
0.4 0.20 1.44 0.11 4.70 10.68
0.5 0.30 1.81 0.30 8.01 14.14
0.1 0.01 0.25 0.00 0.26 1.05
0.2 0.04 0.69 0.00 1.12 3.56
5 0.3 0.10 1.13 0.05 2.61 7.00
0.4 0.19 1.63 0.13 4.69 11.06
0.5 0.29 2.07 0.33 7.32 15.20
0.1 0.03 0.26 0.00 0.26 1.05
0.2 0.06 0.71 0.00 1.13 3.61
10 0.3 0.11 1.23 0.55 2.10 7.09
0.4 0.20 1.69 2.67 2.18 11.15
0.5 0.30 2.21 5.36 2.38 15.34
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3424 E A ok T 2RE SRR 2 AALO; = 75 FGM B 45
&F= IR Ae®%) (Wb=0.2- (x/a,y,/b) = (05, 0.5))

a m d/a Mode
1 2 3 4 5
0.1 0.00 0.27 0.24 0.00 1.14
0.2 0.00 0.94 1.12 0.00 4.03
0 0.3 0.00 1.70 2.57 0.04 7.95
0.4 0.10 2.46 4.66 0.09 12.42
0.5 0.20 3.27 7.29 0.41 16.94
0.1 0.01 0.34 0.25 0.00 1.13
0.2 0.03 0.96 1.11 0.00 4.00
0.2 0.3 0.07 1.68 2.57 0.04 7.89
0.4 0.13 2.45 4.63 0.10 12.34
0.5 0.23 3.21 7.30 0.44 16.82
0.1 0.01 0.29 0.25 0.00 1.14
0.2 0.03 0.93 1.13 0.02 3.97
0° 1 0.3 0.08 1.63 2.58 0.05 7.85
0.4 0.13 2.32 4.65 0.14 12.27
0.5 0.24 3.08 7.30 0.53 16.68
0.1 0.00 035 0.28 0.00 1.15
0.2 0.03 1.05 1.11 0.03 412
5 0.3 0.06 1.82 2.60 0.06 8.17
0.4 0.12 2.72 4.64 0.12 12.81
0.5 0.23 3.56 7.24 0.47 17.51
0.1 0.02 0.29 0.25 0.00 1.15
0.2 0.03 1.02 1.12 0.00 4.14
10 0.3 0.08 1.82 2.60 0.03 8.23
0.4 0.12 2.77 4.64 0.09 12.92
0.5 0.22 3.64 7.29 0.37 17.70
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4425 2% ok T h 2RA A2 AI/ALO; = 25 FGM i 5

& M= 45 % w02 /h) p,/E.  (Wb=0.02+ (x,/a,y,/b) = (0.5, 0.75))

Mode
o m d/a
1 2 3 4 5
0 1.053 2.568 6.443 8.206 9.333
0.1 1.053 2.568 6.443 8.194 9.333
° 0.3 1.052 2.563 6.438 8.048 9.279
0.5 1.051 2.557 6.430 7.689 9.091
0 0.9774 2.384 5.981 7.618 8.665
o o 0.1 0.9773 2.384 5.981 7.607 8.665
0.3 0.9766 2.379 5.976 7.472 8.615
0.5 0.9754 2.374 5.969 7.140 8.440
0 0.6931 1.689 4.238 5.397 6.134
0.1 0.6930 1.688 4.238 5.389 6.134
° 0.3 0.6925 1:685 4.235 5.291 6.099
0.5 0.6916 1.681 4.230 5.052 5.974
% 426 Z 7 kTR IR ERAR 2. Al/ALO; * 25 FGM # E 45
#F] I K a)(bzlh)wl,oc/EC (b=0.1 »(x,/a,y,/b)=(0.5,0.75))
a m d/a Mode
1 2 3 4 5
0 1.042 2.446 6.107 6.601 7.732
0.1 1.042 2.442 6.107 6.593 7.703
° 0.3 1.041 2.422 6.102 6.493 7.487
0.5 1.040 2.403 6.091 6.274 7.032
0 0.9678 2.275 5.682 6.289 7.193
o o 0.1 0.9678 2.271 5.682 6.281 7.166
0.3 0.9671 2.253 5.677 6.186 6.968
0.5 0.9660 2.236 5.667 5.978 6.549
0 0.6844 1.595 3.969 4.287 5.026
0.1 0.6844 1.592 3.969 4.282 5.006
° 0.3 0.6840 1.578 3.965 4.217 4.860
0.5 0.6832 1.565 3.958 4.075 4.554
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% 427 57 ok T I0H AR 2 Al/ALOz > 25 FGM & 4
& F= 4 w?/h)p, /E, (h/b=0.2 - (x,/a,y,/b)=(0.5,0.75))

a M d/a Mode
1 2 3 4 5
0 1.016 2.233 3.306 5.361 6.828
0.1 1.016 2.228 3.302 5.361 6.794
° 03 1.016 2.198 3.252 5.357 6.537
0.5 1.015 2.166 3.143 5.345 6.020
0 0.9448 2.084 3.150 5.012 6.372
0° 02 0.1 0.9448 2.078 3.146 5.012 6.341
0.3 0.9444 2.051 3.099 5.008 6.105
05 0.9435 2.022 2.995 4.996 5.629
0 0.6637 1.432 2.154 3.396 4.347
0.1 0.6637 1.428 2.151 3.396 4.325
> 0.3 0.6634 1.408 2.119 3.393 4.153
0.5 0.6629 1.385 2.048 3.385 3.804
3 428 E % fok T SRA ST EF 2 AlIALO;z = 25 FGM & 5
& F= 4 F 4R E Ae(%) (Wb =0.02~(x,/a,y,/b)=(0.5,0.75))
(01 1] d/a Mode
1 2 3 4 5
0.1 0.00 0.00 0.00 0.15 0.00
0 0.3 0.09 0.19 0.08 1.93 0.58
05 0.19 0.43 0.20 6.30 2.59
0.1 0.01 0.00 0.00 0.14 0.00
0° 0.2 0.3 0.08 0.21 0.08 1.92 0.58
05 0.20 0.42 0.20 6.27 2.60
0.1 0.01 0.06 0.00 0.15 0.00
5 0.3 0.09 0.24 0.07 1.96 0.57
05 0.22 0.47 0.19 6.39 2.61
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%429 B3 kTP 205 5B A2 AlIALO; S 45 FGM ¥ B 4%
R E Ao(®%) (Wb=0.1~ (x,/a,y,/b)=(0.5,0.75))

& - 1L -.—:—)
& F=0 v 5

a M d/a Mode
1 2 3 4 5
0.1 0.00 0.16 0.00 0.12 0.38
0 0.3 0.10 0.98 0.08 1.64 3.17
0.5 0.19 1.76 0.26 4.95 9.05
0.1 0.00 0.18 0.00 0.13 0.38
0° 0.2 0.3 0.07 0.97 0.09 1.64 3.13
0.5 0.19 1.71 0.26 4.95 8.95
0.1 0.00 0.19 0.00 0.12 0.40
5 0.3 0.06 1.07 0.10 1.63 3.30
0.5 0.18 1.88 0.28 4.95 9.39
% 4.30 B 7 F kT p FRA R R 2. Al/ALO; = 25 FGM 45
# F= Y S 3R £ Ao(%) (Wb =0.2 -~ (x/a,y,/b) =(0.5,0.75))
a m d/a S
1 2 3 4 5
0.1 0.00 0.22 0.12 0.00 0.50
0 0.3 0.00 1.57 1.63 0.07 4.26
0.5 0.10 3.00 4.93 0.30 11.83
0.1 0.00 0.29 0.13 0.00 0.49
0° 0.2 0.3 0.04 1.58 1.62 0.08 4.19
0.5 0.14 2.98 4.92 0.32 11.66
0.1 0.00 0.28 0.14 0.00 0.51
5 0.3 0.05 1.68 1.62 0.09 4.46
0.5 0.12 3.28 4.92 0.32 12.49
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% 431 &7 232 p 3R A2 AI/ALO; = 25 FGM & 45

& F= 4 % wd?/h)p, /E, (h/b=0.02 - (x,/a,y,/b)=1(0.5,0.5))
R Mode
a M d/b
1 2 3 4 5
0 1.053 2.568 6.443 8.206 9.333
0.1 1.052 2.566 6.414 8.189 9.330
0
0.3 1.037 2.563 6.132 8.063 9.316
0.5 1.004 2.558 5.605 7.888 9.218
0 0.9774 2.384 5.981 7.618 8.665
0.1 0.9760 2.382 5.954 7.602 8.662
90° 0.2
0.3 0.9627 2.379 5.693 7.486 8.649
0.5 0.9319 2.375 5.205 7.323 8.559
0 0.6931 1.689 4.238 5.397 6.134
0.1 0.6920 1.687 4.219 5.385 6.132
5
0.3 0.6824 1.685 4.030 5.301 6.123
0.5 0.6603 1.681 3.682 5.186 6.058
%432 E7 dp p A2 AlIALO; = 25 FGM ¢ & 4%
& F)= 45 % wb®/h JE,  (hb=0.1 » =
£ F=x A F o A\ CEE 0.1 >(x,/a,y,/b)=(0.5,0.5))
. Mode
o M d/b
1 2 3 4 5
0 1.042 2.446 6.107 6.601 7.732
0.1 1.039 2.440 6.056 6.584 7.704
0
0.3 1.020 2.420 5.727 6.427 7.567
0.5 0.980 2.398 5.185 6.096 7.398
0 0.9678 2.275 5.682 6.289 7.193
0.1 0.9651 2.270 5.635 6.273 7.167
90° 0.2
0.3 0.9473 2.251 5.330 6.123 7.039
0.5 0.9100 2.231 4.826 5.808 6.882
0 0.6844 1.595 3.969 4.287 5.026
0.1 0.6825 1.591 3.935 4.276 5.007
5
0.3 0.6694 1.577 3.719 4.174 4918
0.5 0.6423 1.561 3.365 3.960 4.808
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4433 2% s 285 SRR AlIALO; = 45 FGM B 45
& 7= 4 w0 /h)Jp,/E. (Wb=02~ (x/a,y,/b)=(0.5,0.5))

R Mode
a m d/b
1 2 3 4 5
0 1.016 2.233 3.306 5.361 6.828
0.1 1.013 2.227 3.298 5.315 6.805
0
0.3 0.9897 2.195 3.220 5.010 6.686
0.5 0.9431 2.156 3.055 4.529 6.162
0 0.9448 2.084 3.150 5.012 6.372
0.1 0.9417 2.078 3.142 4.969 6.350
90° | 02
0.3 0.9203 2.048 3.068 4.684 6.239
0.5 0.8774 2.013 2911 4.233 5.872
0 0.6637 1.432 2.154 3.396 4.347
0.1 0.6615 1.427 2.149 3.367 4.333
5
0.3 0.6458 1.405 2.098 3.172 4.259
0.5 0.6145 1.378 1.991 2.862 4.032

%434 57 @ p SO ELR L AIALO; » 75 FGM i 47
& )% 4 S 3R Aw%) (Wb =0.02%(x/a,y, /b) = (0.5, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.09 0.08 0.45 0.21 0.03
0 0.3 1.52 0.19 4.83 1.74 0.18
0.5 4.65 0.39 13.01 3.88 1.23
0.1 0.14 0.08 0.45 0.21 0.03
90° 0.2 0.3 1.50 0.21 4.82 1.73 0.18
0.5 4.66 0.38 12.97 3.87 1.22
0.1 0.16 0.12 0.45 0.22 0.03
5 0.3 1.54 0.24 4.91 1.78 0.18
0.5 4.73 0.47 13.12 3.91 1.24
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%435 2% 3 P 28A 5B A2 AlIALO; S 45 FGM ¥ 4%
£ T% X3 E Ao%) (Wb=0.1- (x/a,y,/b) = (0.5, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.29 0.25 0.84 0.26 0.36
0 0.3 211 1.06 6.22 2.64 2.13
0.5 5.95 1.96 15.10 7.65 4.32
0.1 0.28 0.22 0.83 0.25 0.36
90° 0.2 0.3 2.12 1.05 6.20 2.64 2.14
0.5 5.97 1.93 15.07 7.65 4.32
0.1 0.28 0.25 0.86 0.26 0.38
5 0.3 2.19 1.13 6.30 2.64 2.15
0.5 6.15 2.13 15.22 7.63 4.34

% 4.36 7 =i pFRA KR 2. Al/ALO; = 25 FGM 45
£ FF YIS RE Ao(%) (Wb=0.2 ~(x/a,y,/b)=(0.5,0.5))

a | m | dib Sl
1 2 3 4 5
0.1 0.30 0.27 0.24 0.86 0.34
0 0.3 2.59 1.70 2.60 6.55 2.08
0.5 7.18 3.45 7.59 15.52 9.75
0.1 0.33 0.29 0.25 0.86 0.35
90° 0.2 0.3 2.59 1.73 2.60 6.54 2.09
0.5 7.13 3.41 7.59 15.54 7.85
0.1 0.33 0.35 0.23 0.85 0.32
5 0.3 2.70 1.89 2.60 6.60 2.02
0.5 7.41 3.77 7.57 15.72 7.25
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% 437 £ 7 22 p 3R R A2 AI/ALO; = 25 FGM & 45

& F= 4 F w?/h)p,/E, (h/b=0.02 - (x,/a,y,/b) =(0.25, 0.5))
R Mode
a M d/b
1 2 3 4 5
0 1.053 2.568 6.443 8.206 9.333
0.1 1.048 2.567 6.440 8.204 9.331
0
0.3 0.9953 2.562 6.407 8.146 9.319
05 0.9039 2.552 6.252 7.892 9.289
0 0.9774 2.384 5.981 7.618 8.665
0.1 0.9731 2.383 5.978 7.615 8.663
90° 0.2
0.3 0.9240 2.378 5.948 7.562 8.652
05 0.8393 2.370 5.805 7.327 8.624
0 0.6931 1.689 4.238 5.397 6.134
0.1 0.6898 1.688 4.236 5.395 6.133
5
0.3 0.6545 1.684 4.214 5.356 6.125
05 0.5940 1.678 4.110 5.188 6.104
% 438 27 du p IR B2 Al/ALO; * 2 FGM # E 45
& Fl= i 4 5 o0 /h)yp, (B, (Wh=01 =(0.2
£ F=x A F o e [E. - ( 0.1 v (x,/a,y,/b) =(0.25,0.5))
- Mode
a m d/b
1 2 3 4 5
0 1.042 2.446 6.107 6.601 7.732
0.1 1.031 2.442 6.101 6.580 7.726
0
0.3 0.9660 2.425 6.032 6.384 7.634
05 0.8639 2.401 5.754 5.965 7.360
0 0.9678 2.275 5.682 6.289 7.193
0.1 0.9578 2.271 5.677 6.269 7.187
90° 0.2
0.3 0.8988 2.256 5.619 6.083 7.104
05 0.8030 2.234 5.361 5.683 6.848
0 0.6844 1.595 3.969 4.287 5.026
0.1 0.6771 1.592 3.965 4.273 5.021
5
0.3 0.6334 1.580 3.916 4.146 4.959
05 0.5656 1.563 3.725 3.875 4.781
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4439 23 dE P 3RA WA 2 AI/ALO; * 75 FGM E 45

£ 7= S o®?Ih)p, /E, (Wb=02-(x/a,y,/b)=(0.25,0.5))

a | m | dib Mode
1 2 3 4 5
0 1.016 2.233 3.306 5.361 6.828
0.1 1.004 2.229 3.296 5.352 6.817
° 0.3 0.9312 2.203 3.199 5.238 6.704
0.5 0.8234 2.166 2.990 4.862 5.933
0 0.9448 2.084 3.150 5.012 6.372
90° 02 0.1 0.9337 2.079 3.140 5.004 6.363
0.3 0.8661 2.056 3.048 4901 6.258
0.5 0.7663 2.022 2.849 4.557 5.655
0 0.6637 1.432 2.154 3.396 4.347
0.1 0.6558 1.428 2.147 3.389 4.340
> 0.3 0.6073 1.411 2.084 3.308 4.267
0.5 0.5361 1.384 1.950 3.051 3.890
4 440 E 7 -3 N IRE S AE 2 AIALO; > 25 FGM &
&£ F= 4 F TR E Ae(%) (Wb =0.02+(x,/a,y,/b)=(0.25, 0.5))
a M d/b Mode
1 2 3 4 5
0.1 0.47 0.04 0.05 0.02 0.02
0 0.3 5.48 0.23 0.56 0.73 0.15
05 14.16 0.62 2.96 3.83 0.47
0.1 0.44 0.04 0.05 0.04 0.02
90° 0.2 0.3 5.46 0.25 0.55 0.74 0.15
0.5 14.13 0.59 2.94 3.82 0.47
0.1 0.48 0.06 0.05 0.04 0.02
5 0.3 5.57 0.30 0.57 0.76 0.15
0.5 14.30 0.65 3.02 3.87 0.49
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. 441 E A EE pIRA A2 Al/ALO; * 35 FGM P E 45
£ FE S 4R E Ao(®%) (hb=0.1- (x/a,y,/b)=(0.25, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 1.06 0.16 0.10 0.32 0.08
0 0.3 7.29 0.86 1.23 3.29 1.27
0.5 17.09 1.84 5.78 9.63 4.81
0.1 1.03 0.18 0.09 0.32 0.08
90° 0.2 0.3 7.13 0.84 111 3.28 1.24
0.5 17.03 1.80 5.65 9.64 4.80
0.1 1.07 0.19 0.10 0.33 0.10
5 0.3 7.45 0.94 1.34 3.29 1.33
0.5 17.36 2.01 6.15 9.61 4.87

% 442 E 7 deE pFRA R R 2. Al/ALO; = 25 FGM 45
£ T SR E Ao(%) (Wb=0.2 - (x,/a,y,/b)=(0.25,0.5))

a | m | d/b S
1 2 3 4 5

0.1 1.18 0.18 0.30 0.17 0.16

0 0.3 8.35 1.34 3.24 2.29 1.82

0.5 18.96 3.00 9.56 9.31 13.11

0.1 1.17 0.24 0.32 0.16 0.14

90° 0.2 0.3 8.33 1.34 3.24 221 1.79
0.5 18.89 2.98 9.56 9.08 11.25

0.1 1.19 0.28 0.32 0.21 0.16

5 0.3 8.50 1.47 3.25 2.59 1.84

0.5 19.23 3.35 9.47 10.16 10.51
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% 443 272 3R R AR 2 Al/ALO3 > 25 FGM E4x

£ 7= S o®?Ih)p, /E, (Wb=0.02- (x/a,y,/b)=(0.5,0.5))
a M d/a Mode
1 2 3 4 5
0 1.053 2.568 6.443 8.206 9.333
0.1 1.053 2.567 6.442 8.179 9.333
° 0.3 1.050 2.540 6.417 7.880 9.307
0.5 1.042 2.487 6.373 7.421 9.170
0 0.9774 2.384 5.981 7.618 8.665
150° 02 0.1 0.9773 2.383 5.979 7.592 8.664
0.3 0.9746 2.358 5.957 7.317 8.641
0.5 0.9672 2.309 5.916 6.891 8.514
0 0.6931 1.689 4.238 5.397 6.134
0.1 0.6930 1.688 4.237 5.378 6.134
> 0.3 0.6910 1.670 4.220 5.179 6.117
0.5 0.6857 1.634 4.191 4.875 6.027
% 4.44 E 7 e 3R R RF 22 Al/ALO; = 25 FGM ¢ B 45
& 7= g 5 o(0? )y, JE. (Wh=0.1 ¥ (x,/a,y, /b) = (0.5, 0.5))
a m d/a Mode
1 2 3 4 5
0 1.042 2.446 6.107 6.601 7.732
0.1 1.042 2.441 6.097 6.586 7.670
0 0.3 1.037 2.403 6.049 6.426 7.302
0.5 1.027 2.341 5.991 6.092 6.812
0 0.9678 2.275 5.682 6.289 7.193
150° 02 0.1 0.9672 2.270 5.673 6.274 7.135
0.3 0.9628 2.236 5.629 6.122 6.795
0.5 0.9536 2.178 5.576 5.804 6.342
0 0.6844 1.595 3.969 4.287 5.026
0.1 0.6840 1.592 3.962 4.277 4984
° 0.3 0.6808 1.566 3.930 4.173 4,739
0.5 0.6740 1.525 3.890 3.957 4,415
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3445 23 )V SR 2 AJALO; * 45 FGM A 45

£ 7= S 0O Ih)p, /E, (Wb=02-(x/a,y,/b)=(0.5,0.5))

a M d/a Mode
1 2 3 4 5

0 1.016 2.233 3.306 5.361 6.828

0.1 1.016 2.227 3.298 5.351 6.766

° 0.3 1.010 2.185 3.219 5.295 6.385

0.5 0.997 2.117 3.052 5.228 5.880

0 0.9448 2.084 3.150 5.012 6.372

150° 02 0.1 0.9441 2.078 3.143 5.003 6.315
0.3 0.9387 2.039 3.067 4951 5.961

0.5 0.9275 1.976 2.908 4.890 5.494

0 0.6637 1.432 2.154 3.396 4.347

0.1 0.6632 1.427 2.149 3.389 4.307

° 0.3 0.6592 1.400 2.097 3.352 4.057

0.5 0.6509 1.354 1.989 3.307 3.721

4 4.46 E % 30 A SR AR 2 AlIALOg = 2 FGM i 4F
& F=x o F TR E Aa(%) T (Wb =0.02+(x,/a,y,/b)=(0.5,0.5))
a | m | d/a Mode
1 2 3 4 5

0.1 0.00 0.04 0.02 0.33 0.00

0 0.3 0.28 1.09 0.40 3.97 0.28

0.5 1.04 3.15 1.09 9.57 1.75

0.1 0.01 0.04 0.03 0.34 0.01

150° 0.2 0.3 0.29 1.09 0.40 3.95 0.28
0.5 1.04 3.15 1.09 9.54 1.74

0.1 0.01 0.06 0.02 0.35 0.00

5 0.3 0.30 1.12 0.42 4.04 0.28

0.5 1.07 3.26 1.11 9.67 1.74
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% 447 £ 7 o p A LB AF 2 AIALO; = A5 FGM ¢ B dx
&% FITRE Ao®%)  (Wb=01~ (x/a,y,/b)= (0.5, 0.5))

a m d/a Mode
1 2 3 4 5

0.1 0.00 0.20 0.16 0.23 0.80

0 0.3 0.48 1.76 0.95 2.65 5.56

0.5 1.44 4.29 1.90 7.71 11.90

0.1 0.06 0.22 0.16 0.24 0.81

150° 0.2 0.3 0.52 1.71 0.93 2.66 5.53
0.5 1.47 4.26 1.87 7.71 11.83

0.1 0.06 0.19 0.18 0.23 0.84

5 0.3 0.53 1.82 0.98 2.66 5.71

0.5 1.52 4.39 1.99 7.70 12.16

% 4.48 E 7 Jop 20 F W5 BF 2 AlIALOs > 25 FGM B 45
£ T O 23R B A0(%) (=02 - (x7/a,y, /b) = (0.5,0.5))

a m d/a plote
1 2 3 4 5

0.1 0.00 0.27 0.24 0.19 0.91

0 0.3 0.59 2.15 2.63 1.23 6.49

0.5 1.87 5.19 7.68 2.48 13.88

0.1 0.07 0.29 0.22 0.18 0.89

150° 0.2 0.3 0.65 2.16 2.63 1.22 6.45
0.5 1.83 5.18 7.68 2.43 13.78

0.1 0.08 0.35 0.23 0.21 0.92

5 0.3 0.68 2.23 2.65 1.30 6.67

0.5 1.93 5.45 7.66 2.62 14.40
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%449 E 2B pIRA S S E T S A d 22 AlJALO; 2 35 FGM ¥ E 4
& F= 4% wb?/h)p,/E, (h/b=0.1- (x,/a,y,/b)=1(0.5,0.5))

R Mode
a m d/b
1 2 3 4 5
0 6.294 7.321 11.73 16.10 17.42
0.1 6.255 7.321 11.66 16.09 17.41
0
0.3 5.987 7.309 11.34 15.68 17.33
0.5 5.595 7.231 11.13 13.32 17.13
0 5.864 6.825 10.94 15.05 16.29
0.1 5.827 6.825 10.88 15.04 16.28
90° | 02
0.3 5.578 6.814 10.58 14.67 16.21
0.5 5.212 6.741 10.37 12.47 16.02
0 4.079 4.728 7.546 10.29 1112
0.1 4.053 4.728 7.506 10.29 11.11
5
0.3 3.881 4.720 7.301 10.01 11.06
0.5 3.630 4.670 7.163 8.489 10.93

% 450 E7 B pIRA S HF RS B 2 ad 52 AlJALO; > 25 FGM B 45

L5 % o(b? 1)y e, [E. - (h1b=0.2 ~ (x /a,y, /b) = (0.5, 0.5))

& Fl=r L4
a | m | dib Mode
1 2 3 4 5

0 5.382 6.089 8.893 9.536 12.28
0.1 5.351 6.089 8.891 9.492 12.26
0 0.3 5.148 6.080 8.891 9.263 11.84
0.5 4.857 6.024 8.873 9.105 9.933
0 5.050 5.715 8.473 8.940 11.58
90° 02 0.1 5.020 5.713 8.471 8.897 11.56
0.3 4.827 5.707 8.470 8.679 11.18
0.5 4,550 5.654 8.452 8.530 9.374
0 3.400 3.820 5.774 5.976 7.609
0.1 3.382 3.820 5.774 5.950 7.598
> 0.3 3.259 3.815 5.773 5.813 7.348
0.5 3.082 3.782 5.715 5.773 6.173
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3451 B At pRE S HE R > F A d 2 AUALOs > 2 FGM ¢ 5 df
&= 53R E Ao(%) (h/b=0.1~ (x/a,y,/b) = (0.5, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.62 0.00 0.60 0.06 0.06
0 0.3 4.88 0.16 3.32 2.61 0.52
05 11.11 1.23 5.12 17.27 1.66
0.1 0.63 0.00 0.55 0.07 0.06
90° 0.2 0.3 4.88 0.16 3.29 2.52 0.49
0.5 11.12 1.23 521 17.14 1.66
0.1 0.64 0.00 0.53 0.00 0.09
5 0.3 4.85 0.17 3.25 2.72 0.54
0.5 11.01 1.23 5.08 17.50 1.71

%452 E2fpdE pINA WA AE TS A Ba d 2 AlJALO; 2 35 FGM E 5
& T O 3R Aw(%) - (h/b=0.2 ~ (x,7a,y,/b) = (0.5, 0.5))

a | m | dib plote
1 2 3 4 5
0.1 0.58 0.00 0.02 0.46 0.16
0 0.3 4.35 0.15 0.02 2.86 3.58
0.5 9.75 1.07 0.22 452 19.11
0.1 0.59 0.03 0.02 0.48 0.17
90° 0.2 0.3 4.42 0.14 0.04 2.92 3.45
0.5 9.90 1.07 0.25 459 19.05
0.1 0.53 0.00 0.00 0.44 0.14
5 0.3 4.15 0.13 0.02 2.73 3.43
0.5 9.35 0.99 1.02 3.40 18.87
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%453 B i p A A S E T B8 p d 2 AIUALO; * A5 FGM ¢ B s
& M=% 4 % o®/h)p. /E.  (h/b=0.1+ (x/a,y,/b) = (0.25, 0.5))

R Mode
(o4 m d/b
1 2 3 4 5
0 6.294 7.321 11.73 16.10 17.42
0.1 6.291 7.316 1171 16.01 17.42
0
0.3 6.205 7.284 11.44 15.35 17.19
0.5 5.897 7.227 10.69 14.46 16.23
0 5.864 6.825 10.94 15.05 16.29
0.1 5.861 6.821 10.92 14.96 16.29
90° | 02
0.3 5.783 6.791 10.67 14.35 16.25
0.5 5.499 6.739 9.976 13.51 15.46
0 4.079 4.728 7.546 10.29 1112
0.1 4.077 4.725 7.534 10.23 11.12
5
0.3 4.019 4.703 7.355 9.817 11.09
0.5 3.811 4.664 6.879 9.258 10.52

% 454 22 E-3 pIRA S 5T R 0 B 2 pld 252 AlJALO; = 25 FGM B4
& 7= 4 % (0’ [h)yp /By - (h1b=02 ~(x,/a,y, /b) = (0.25, 0.5))

N Mode
a M d/b
1 2 3 4 5
0 5.382 6.089 8.893 9.536 12.28
0.1 5.374 6.084 8.865 9.513 12.22
0
0.3 5.261 6.050 8.605 9.254 11.78
0.5 4,922 5.984 8.125 8.678 11.22
0 5.050 5.715 8.473 8.940 11.58
0.1 5.042 5711 8.446 8.919 11.52
90° 0.2
0.3 4.938 5.679 8.199 8.677 11.10
0.5 4,623 5.618 7.741 8.135 10.57
0 3.400 3.820 5.774 5.976 7.609
0.1 3.395 3.817 5.756 5.962 7.570
5
0.3 3.321 3.795 5.591 5.798 7.296
0.5 3.103 3.751 5.284 5.439 6.949
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%455 2R fpd p A WA B E T A A d 52 AALO; = 35 FGM ¢ B 45
£ F= 4 F 4R E Aw(®%) (h/b=0.1~(x,/a,y,/b)=(0.25,0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.05 0.07 0.17 0.56 0.00
0 0.3 1.41 0.51 2.47 4.66 1.32
0.5 6.31 1.28 8.87 10.19 6.83
0.1 0.05 0.06 0.18 0.60 0.00
90° 0.2 0.3 1.38 0.50 2.47 4.65 0.25
0.5 6.22 1.26 8.81 10.23 5.10
0.1 0.05 0.06 0.16 0.58 0.00
5 0.3 1.47 0.53 2.53 4.60 0.27
0.5 6.57 1.35 8.84 10.03 5.40

2456 L7 L p A WO AH LA B A d 2 AIALO; = A FGM 5 4r
& = 19 53R B Ae®%) (hb=02 ~ (x7/a,y, /b) = (0.25, 0.5))

a | m | dib woue
1 2 3 4 5
0.1 0.15 0.08 0.31 0.24 0.49
0 0.3 2.25 0.64 3.24 2.96 4.07
0.5 8.55 1.72 8.64 9.00 8.63
0.1 0.16 0.07 0.32 0.23 0.52
90° 0.2 0.3 2.22 0.63 3.23 2.94 4.15
0.5 8.46 1.70 8.64 9.00 8.72
0.1 0.15 0.08 0.31 0.23 0.51
5 0.3 2.32 0.65 3.17 2.98 4.11
0.5 8.74 1.81 8.49 8.99 8.67
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2457 E3 B pRRA A B ETE 0 S pd B2 AlJALO3 483, FGM ¥ B4
£ 7= 9% 0O’ 1h)p,/E, (alb=2.h/b=01~(x/a,y,/b)=(0.5,0.5))

R Mode
a m d/b
1 2 3 4 5
0 1.643 2.594 4.429 5.852 7.791
0.1 1.637 2.594 4.429 5.848 7.782
0
0.3 1.596 2.593 4.414 5.820 7.664
0.5 1.528 2.585 4.358 5.787 7.395
0 1.526 2413 4.120 5.447 7.247
0.1 1.521 2413 4.119 5.443 7.238
90° | 02
0.3 1.483 2412 4.106 5.418 7.130
0.5 1.420 2.404 4.055 5.389 6.882
0 1.076 1.691 2.887 3.801 5.065
0.1 1.072 1.691 2.887 3.798 5.058
5
0.3 1.045 1.691 2.876 3.778 4.981
0.5 1.000 1.685 2.838 3.754 4.801

% 458 £ 72 E3 pIRA S 5T R 0 B 8 pld b2 AlJALO; 5B FGM B 45
& 7= g 5 o0’ Th) o, TE, (alb=27+hlb=02 - (x,/a,y,/b) = (0.5, 0.5))

N Mode
a M d/b
1 2 3 4 5
0 1.562 2.357 3.971 3.996 5.121
0.1 1.556 2.357 3.971 3.995 5.115
0
0.3 1.514 2.355 3.965 3.972 5.076
0.5 1.447 2.348 3.898 3.963 5.025
0 1.455 2.200 3.735 3.784 4,791
0.1 1.450 2.200 3.735 3.784 4,785
90° 0.2
0.3 1.411 2.199 3.714 3.781 4,749
0.5 1.348 2.192 3.645 3.776 4,703
0 1.012 1.509 2.555 2.589 3.251
0.1 1.009 1.508 2.554 2.589 3.247
5
0.3 0.9814 1.508 2.539 2.586 3.220
0.5 0.9380 1.503 2.489 2.584 3.184
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%459 E2 pdr pMHES BETE 0 S pd 2 AJALO; &7 FGM ¥ B4
& F% IR E Ao%) (alb=2 - h/b=0.1~(x/a,y,/b) = (0.5, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.37 0.00 0.00 0.07 0.12
0 0.3 2.86 0.04 0.34 0.55 1.63
05 7.00 0.35 1.60 1.11 5.08
0.1 0.33 0.00 0.02 0.07 0.12
90° 0.2 0.3 2.82 0.04 0.34 0.53 1.61
0.5 6.95 0.37 1.58 1.06 5.04
0.1 0.37 0.00 0.00 0.08 0.14
5 0.3 2.88 0.00 0.38 0.61 1.66
0.5 7.06 0.35 1.70 1.24 5.21

%460 E2 fpE pINA WA AFE TR A Bpd 2 AlJALO; 23, FGM A 5
£ 7= Y ST R R Ao(®) (alb=2-h/b=02"~ (x/a,y,/b)=(0.5 0.5))

o " d/b Mode
1 2 3 4 5
0.1 0.38 0.00 0.00 0.03 0.12
0 0.3 3.07 0.08 0.15 0.60 0.88
0.5 7.36 0.38 1.84 0.83 1.87
0.1 0.34 0.00 0.00 0.00 0.13
90° 0.2 0.3 3.02 0.05 0.56 0.08 0.88
0.5 7.35 0.36 241 0.21 1.84
0.1 0.30 0.07 0.04 0.00 0.12
5 0.3 3.02 0.07 0.63 0.12 0.95
0.5 7.31 0.40 2.58 0.19 2.06
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%461 E2 LB pRA S B E T S A d 22 Al/ALO3 B3 FGM ¥ E 4
& F= 4 wb?/h)p,/E, (alb=2 - h/b=0.1- (x,/a,y,/b) =(0.25, 0.5))

R Mode
o m d/b
1 2 3 4 5
0 1.643 2.594 4.429 5.852 7.791
0.1 1.642 2.593 4.414 5.852 7.787
0
0.3 1.637 2581 4.312 5.845 7.726
0.5 1.625 2.569 4.136 5.815 7.523
0 1.526 2413 4.120 5.447 7.247
0.1 1.526 2411 4.106 5.447 7.243
90° | 02
0.3 1.521 2.401 4.011 5.441 7.187
0.5 1.510 2.390 3.848 5.414 7.068
0 1.076 1.691 2.887 3.801 5.065
0.1 1.076 1.690 2.877 3.801 5.062
5
0.3 1.072 1.682 2.809 3.796 5.021
0.5 1.064 1.673 2.694 3.777 4.888

%462 27 fpdE PR S BHEE BB d =32 Al/ALO; 43, FGM B 45
& 7= S o) p, /B (alb=2-xh1b=02 -« (x,/a,y, /b) = (0.25, 0.5))

N Mode
a M d/b
1 2 3 4 5
0 1.562 2.357 3.971 3.996 5.121
0.1 1.562 2.354 3.965 3.982 5.121
0
0.3 1.555 2.339 3.884 3.898 5.115
0.5 1.537 2.319 3.722 3.766 5.090
0 1.455 2.200 3.735 3.784 4,791
0.1 1.455 2.197 3.722 3.778 4,791
90° 0.2
0.3 1.448 2.183 3.631 3.714 4,786
0.5 1.432 2.165 3.479 3.588 4,762
0 1.012 1.509 2.555 2.589 3.251
0.1 1.012 1.507 2.546 2.585 3.251
5
0.3 1.007 1.496 2.483 2.541 3.248
0.5 0.995 1.483 2.380 2.456 3.232
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3463 £ £ p NS E R 0 S8 d 2 AALO 4B, FGM ¢ B 45
& F% IR E Ao%) (alb=2 -~ h/b=01+ (x/a,y,/b) = (0.25, 0.5))

a m d/b Mode
1 2 3 4 5
0.1 0.06 0.04 0.34 0.00 0.05
0 0.3 0.37 0.50 2.64 0.12 0.83
05 1.10 0.96 6.62 0.63 3.44
0.1 0.00 0.08 0.34 0.00 0.06
90° 0.2 0.3 0.33 0.50 2.65 0.11 0.83
0.5 1.05 0.95 6.60 0.61 2.47
0.1 0.00 0.06 0.35 0.00 0.06
5 0.3 0.37 0.53 2.70 0.13 0.87
0.5 1.12 1.06 6.69 0.63 3.49

7464 E2 dE p NS SRR A pd 2 AlJALOs 42 FGM 5 4
& F% O F TR R Ao®). (alb=2 - h/b=02> (x/a,y, /b) = (0.25, 0.5))

a | m | dib wlote
1 2 3 4 5
0.1 0.00 0.13 0.15 0.35 0.00
0 0.3 0.45 0.76 2.19 2.45 0.12
0.5 1.60 1.61 6.27 5.76 0.61
0.1 0.00 0.14 0.35 0.16 0.00
90° 0.2 0.3 0.48 0.77 2.78 1.85 0.10
0.5 1.58 1.59 6.85 5.18 0.61
0.1 0.00 0.13 0.35 0.15 0.00
5 0.3 0.49 0.86 2.82 1.85 0.09
0.5 1.68 1.72 6.85 5.14 0.58
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%465 E2 pp A S B E TS A A d 2 AlJALO; * 25 FGM ¢ B 4x
& F= 4% wb?/h)p,/E, (h/b=0.1- (x,/a,y,/b)=1(0.5,0.5))

R Mode
a m d/b
1 2 3 4 5
0 6.294 7.321 11.73 16.10 17.42
0.1 6.284 7.321 11.60 16.10 17.41
0
0.3 6.224 7.297 10.87 15.94 17.32
0.5 6.156 7.178 10.09 14.20 16.56
0 5.864 6.825 10.94 15.05 16.29
0.1 5.854 6.825 10.82 15.05 16.28
150° 0.2
0.3 5.798 6.803 10.14 14.90 16.19
0.5 5.735 6.693 9.417 13.29 15.48
0 4.079 4.728 7.546 10.29 1112
0.1 4.072 4.727 7.461 10.29 11.11
5
0.3 4.033 4.712 6.990 10.19 11.05
0.5 3.989 4.635 6.484 9.038 10.53

% 466 57 2N da 8 E 2 o B dsp 2 Al/ALO; = A5 FGM B 45
& 7= 4 % o’ Ih)ye [E. - (hh=02 4~ (x/a,y, /b) = (0.5,0.5))

N Mode
a M d/b
1 2 3 4 5
0 5.382 6.089 8.893 9.536 12.28
0.1 5.374 6.089 8.888 9.423 12.28
0
0.3 5.325 6.063 8.785 8.881 12.14
0.5 5.268 5.965 8.105 8.781 10.59
0 5.050 5.715 8.473 8.940 11.58
0.1 5.041 5.715 8.467 8.834 11.58
150° 0.2
0.3 4,995 5.691 8.237 8.461 11.45
0.5 4,941 5.600 7.599 8.361 9.988
0 3.400 3.820 5.774 5.976 7.609
0.1 3.395 3.820 5.774 5.905 7.607
5
0.3 3.365 3.805 5.490 5.752 7.531
0.5 3.330 3.748 5.035 5.602 6.704
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467 EXA PR IRAMA BE T dEpd 2 Al/ALO; 3 25 FGM ¢ E 45
£ F VX 3TRE Ao(%) (h/b=0.1-(x,/a,y,/b)=(0.5,0.5))
Mode
a m d/b

1 2 3 4 5

0.1 0.16 0.00 1.11 0.00 0.06

0 0.3 1.11 0.33 7.33 0.99 0.57

0.5 2.19 1.95 13.98 11.80 4.94

0.1 0.17 0.00 1.10 0.00 0.06

150° 0.2 0.3 1.13 0.32 7.31 1.00 0.61
0.5 2.20 1.93 13.92 11.69 4.97

0.1 0.17 0.02 1.13 0.00 0.09

5 0.3 1.13 0.34 7.37 0.97 0.63

0.5 2.21 1.97 14.07 12.17 5.31

% 468 7 pIRpds s FlEs o Adp d B2 Al/ALO; * 35 FGM A&

& T AT R B Ae(%) - (h/b=0.2 ~ (x,7a,y,/b) =(0.5,0.5))
Mode
a m d/b

1 2 3 4 5

0.1 0.15 0.00 0.06 1.18 0.00

0 0.3 1.06 0.43 1.21 6.87 1.14
0.5 2.12 2.04 8.86 7.92 13.76

0.1 0.18 0.00 0.07 1.19 0.00

150° 0.2 0.3 1.09 0.42 2.79 5.36 1.12
0.5 2.16 2.01 10.32 6.48 13.75

0.1 0.15 0.00 0.00 1.19 0.03

5 0.3 1.03 0.39 4.92 3.75 1.03
0.5 2.06 1.88 12.80 6.26 11.89
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%469 £ 7 kTP A L2 S BFELREE PR R
((x,/a,y,/b)=(0.5,0.5))

dia | hib Mode
1 2 3 4 5
[5.698] [14.67] [14.90] [23.87] [27.12]
0.01 (5.701) (14.65) (14.89) (23.81) (27.09)
{5.701} {14.65} {14.89} {23.82} {2711}
[5.698] [14.67] [14.90] [23.87] [27.12]
0.05 (5.589) (14.19) (14.55) (22.90) (25.59)
{5.590} {14.21} {1457} {22.94} {25.62}
03 [5.698] [14.67] [14.90] [23.87] [27.12]
0.1 (5.411) (13.15) (13.71) (20.85) (23.00)
{5.421} {13.22} {13.76} {20.97} {23.13}
[5.698] [14.67] [14.90] [23.87] [27.12]
0.2 (4.933) (10.69) (11.48) (16.40) (17.83)
{4.960} {10.84} {11.61} {16.64} {18.06}
[5.358] [13.02] [14.74] [23.52] [24.86]
0.01 (5.347) (12.96) (14.71) (23.46) (24.76)
{5.353} {12.98} {1472} {23.46} {24.79}
[5.358] [13.02] [14.74] [23.52] [24.86]
0.05 (5.232) (12.23) (14.36) (22.40) (23.56)
{5.238} {12.28} {14.37} {22.44} {23.60}
oo [5.358] [13.02] [14.74] [23.52] [24.86]
0.1 (5.060) (11.02) (13.50) (20.22) (21.33)
{5.069} {11.10} {1355} {20.35} {21.44}
[5.358] [13.02] [14.74] [23.52] [24.86]
0.2 (4.612) (8.640) (11.32) (15.73) (16.71)
{4.633} {8.764} {11.43} {15.97} {16.89}
Note: [ ]:Stahl and Keer; (): Mindlin plate theory; { }: present 3-D elasticity-based

solution
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A Mode Number
m | (x/ay,/b) | dla
1 2 3 4 5
(5.965) | (14.88) | (14.88)
0| (05,05) i\
(5.665) | (14.58) | (14.84) (26.71)
0.3 —
(0.5,0.75) |
(5:789) | (13.67) 1. (14.85)
o SN e =
(9.787) | (9.787)
5 | (0.5,05)
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