% 2T % 6 W bl ¥ % K Vol. 27, No.6
1995 # 11 A ACTA MECHANICA SINICA Nov., 1995

“HEEZAEARRET

BEH O KzEwm HUAF
(BeXyIRA%¥R, JLxw 100084)

BE HaERTRREHEGTERARSZ N T ERRREHTRFE ZAEEN
BHRART HTEREHR, XTEOHERZ KRBT ASZ. SRUNEH, 2ok
MR ERASRHE BB RS RERBNEE, BEEA LRGN, RibA
D makmay - E2aEARET ARARNKARERT, FHERRAED. &
XFH—XEBRLORESFTRTUEN, HIENXIRZABATPHERRIHRME
AR, ERHIBEGTHE HARNERZUERTRERAITH.

x5\ FEANNE FEG ARELE FUESSR

51

mit

BRI _-SARTEFRERASSLHE (B=MK) LT S6HRGEH
R TER BB, RILRR, BN AL TSE O R R IFER
EEFPEIUVTEE, UFRAEBROEES QLT LES. IR B E YA
% 3 T B — A

AN NI ERIR R PP Lk £ SR N
5 B & Y (B =AT) o1, 24
% PRI LAT SR VRN I 3 B TR
BATM A P SERR DA AR i oK R R
Bk, RRSHTAR, WRGI T
BRSBTS ERATT, tETHRZ K
o T A&

WU FHLRANEY, BRE B

TR bR R & 5 B0 18 B D5 1 K L K P
""""""" EFMFA, BEAREATHEE. B8
. Bl FREGEERE HALRE@EAG LE ). HTHE
Fig.1 Plastic deformation of polycrystalline & BTN . VERE S bR A

MR, EEAGEEAN A 2RRARETT, BRRWAYFREAT, KT

HIERAKED.

AP T ZHATE B LI RTINS TR R, FHE R X LM

D HEARREESNKEATH ARIRE.
1995-01-25 W B —H, 1995-05-18 W EI B



% 6 WER%E: _HERBUXARAT 743

LUK ESTRBATT. FARRNOE—FL, AR TEREHE, PEH—P%
R T S BBV A SR R RO BB A R T A A
1 ZHERZ AR ETHEEY

£ B TCTY o8 B R 3 A SRR BE R NI AL B A R AR, H S ouid R R #

55 A BE G 2 UM
T o6 3R LA I F B A R 4
1) 7045 L T R B
1 %=
Ni(zj,y;) = bi5 = (1)
0 MiA
2) TE M LA AL — M AN S TE R N, 2RI T 1. B
2 N=1 (2)
W F B LB NI, WIE S )
WAk B 35T, BT R BB EL A AR R (6,7) o 'l s
W 2, A SRR (,6). 1 —_jkk
WIEn BBNTE i DHERY YD\
BH /,<£§@
éﬁé’z’*!‘ 1
(5, et -

e

L,=0 (m=1,2,---,n)

2 EEFAEERIT

L o 2T )
m = T COS [ o Z(m Y R 0] -a Fig.2 Equilateral polygon element

N e

(3)
Kb, o MIEZHBATIRN¥E, 6 B L FRANELRS (KM »n BES
b AiNprk 8
FIXE 5 AR o AR B A0 B AR

i+n—-2 i+n—2

Ni= I 2/ II L) (4a)
k=i+1 k=i+1
Hrp
k Bk<n
m =
k—n YBk>n

Lon(&,m:) HEH Lo 6 RAER (6, ms) ALRIE. i
N; R RENEANR (1), BR—EWHLEEANR (2), BAMRK ;Ni i
BTAR—FENER (Yn=34F 4% Yn>sHAHELHR), HHAEKE N
Z::lNk

(4)

1



744 b2, 2% 2% 1# (1995 ) % 27 %

XEBRMAA KL RE N B 6 R B 32 R BB B AP BT (1) 1 (2), BT
ALEAEREZ AR TR TIRIEN, &XM5 A8 IE & 508 R AR
WERH N EH#TESRR, REARMANE LIRSS T
2 BORERARABBER

BRI 53 o A 0 WA S0 A 4 SR B T A B U BT S A )

1) &t

BREELBVES T, BRI BEEN

T = ZNim,- y= ZNiyi (5)
u= ZNiui (6)

YA ESHNAMN NG AAY v =z + by +c B, BRBRTAKMBEESS
u = SN;u; = a¥N;z; + bEN,y; + ¢EN; = az + by + cTN; (7)
Bi (5) 1 SN, = 1 [ AR B R 88 1
u=az+by+ec 8)

REAL S FSREE, THEIUBBDHRCBME NSRS, W B&EER.
2) triE
B3P F Rt RO RMK. FETHRITUED -J EHERA (2,y). &
LT EBRT Nr RN, SA L ETERBEAE, BHX KL EREN, = 15§ Nr+Ny =1,
it LA AR R AR 1 O

I:ENi.Ti:$1NI+IJNJ::L‘1+(:L‘_]-—:L‘1)NJ (93,)
y=2%Niy; = yiNr +ysNs = yr + (ys —y1)Ny (9b)
Ay Xy, vp) WHhz)—zr Sys—yr PELPHE -
o) RHE, R s —r £0, B (9ab) 5
CIES

r— Iy _ Ty — Iy
T@su) Y-y Yoy (10)
> XIEREE (2r,y1) M (20,90) MESRD
N S B2, T 91 55 B IF 59 08 e

Fig.3 Isoparametric polygon element &ﬁﬂjﬁﬁﬁgﬂl%?ﬁﬁ

THEEER P EE 6 (9b) AR

NJ:M (11)
Yr—yr



% 6 M W% : “HERLTUBARET 745

B3 (10) #1 (11) "7 Ny (R Np) EFRTHAR EXRTF (z,y) BEMEN. XHu=
Nrup+ Nyuy RN BED R LR (z,y) MEERE. HEXERTHHER
FAHIE, LRAIBAETHE, EXREAHHERHAEER.

3) BAL A=A BB 8T

ATUBIE, % @) XPREAE N =3 8 4 HELBILAERAN=AEEN
BRRTTHEELE . BN () AENEAELOR AT ERENEAER. b
=348 N, K (&n) MEBINR, Un>58H ) WHREHNX. BHEn=56
B N B4 B0 2R K.

BLERERERESTHA/ALER AT BB LTI FEERE, XEREED.
FOLRIEERA T ERTRARER Y. T o BARATA SR M =AK, EF
A Z AT AT B — KO B B 0 B 4 B = RO FE B9 Hammer 4 16,
3 WIS

I RELT, f, NEBAE. HFHEERAN, L. NAEBEH>HE.
— R, FRETERMOMEERFIAZEHE, HESRBHORmAX BRAY
TRIEZDEATHERYE BINBEMREREYS., SREERN, UEEKRE
Rt .

1) B )y 5 462

XTRENHFELERAN, 7. SIEREG (B4, EALEETARE SR
EREANLEE=MME i o RETITE. HATSELTZHEASE S ERS
R4 (B 5) #ATiHE. HHERSERELRIRENE I HLLR.

fb————— 150 mm————+{10.0MPa

T
0 F
M

E=21x10°MPa v =0.3

W4 @, £, NUERGRS 5 SiBRN N5
Fig.4 Application of mixed quadrilateral Fig.5 Stress analysis of pure-bend beam

pentagon and hexagon elements

2) /NEFLEI N S

WBEXARE, BRES2Z—FHRHATHE, RE 6 HHRERN 50mm, E Imm,
AL Smm. FBYEHEE E =21 x 10°MPa, v =0.25. ¥ ¢ J5 [8) fi N S R ih 8
fif p=10MPa. AN NMITHERGHHBLBEREN 1%



746 # e 2 i (1995 %) % 27 %

1[‘:1

7 4 & it

// // ///// //: 1) A SCHR H 1 FE R B AT 0 T R —

1177 KU BMOES NI HHM 0 = 3 5 4

AN T RTBLR A 8 = AT

i e RRES RN RAER RN SR

1 ] REELLBABG RTERLNEE RS

E T L 2) TEIMA BRI A X F R,

B T LA AXRENEESDRETTHFEE
et I EREAETHEN, EHETERAY

5 />
B 6 & /NE LA B 1 bR w2

Fig.6 Stress concentration analysis

g % x W™
1R, BEE. SKE. HERNNEER. BN EORRLRE, ERBEIAS ML 1995-3

2 Lu Ming-wan, Zhou Xu. Finite element simulation of plastic strain localizition. 2nd Asia-Pacitic Sym-
posium on Advances in Engineering Plasticity and its Application, Beijing: 1994-06-29—07-02

3 ME. SEABHANARRELBESARXR. BeEA2E0 0 199

4 F B BE ARACEEARBSHEETHE, JEFHKM, 1938

5 BN BEENOFFRILOE. LRBIXERSIL 199

6 Hammer PC, Marlows OP, %troud AH. Numerical integration over simplexes and cones, Math. Table
Aids Comp. 1956, 10, 1306-137

ARBITRARILY POLYGONAL 2-D FINITE ELEMENTS

Fan Yaling Zhang Yuangao Lu Mingwan
(Dept. of Engr. Mechanics, Tsinghua Univ., Beijing 100084, China )

Abstract At present, the computational analysis of micromechanics used to single crystal
is to divide a crystal into many triangular or quadrilateral finite elements. If we use this
method to analyze polycrystalline materials, the computation work will be too massive.
Experimental observations show that the deformation and slide state vary siowly inside every
crystal of the polycrystalline material. Therefore each crystal may be idealized to a polygonal
element and each crystal interface to an interface element, in so doing the computation work
will considerably reduce. In this paper we deduce finite element formulations for a set of
arbitrarily polygonal isoparametric elements and show that such elements are compatible
one another, regardless of the difference of number of sides between adjacent elements.

Numerical examples are presented to check the validity of proposed polygonal elements.

Key words computational micromechanics, pelycrystal, finite elements, polygonal isopara-
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