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PERSEIEART AL
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HMEHUTNESEHETHRELTE, BX, BATANETH A ERREERK,
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BREWAVETREATELT, HEHESAKREAEEER, FAoTHANET
RO SEREANETHBHEREL LB, REEREY, L¥E4d5 %2
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EBPHTRARTT - RUBREENHET, TBERANTBIRE H R “Serendipity”
WReRHCY, AR, —8EHITIE T AN ST W AR TER T RAR W A,
FE W BEARRE, DmPEAETEE RIS, Stricklin VLR R, WETRMH
BOTRIA AT B RPN, EMAERRSERENE AR, AWEETRITELSRK
REH, HHGEREEN, \VAREUIBESHATTINH - AREAIAYAZABA
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SCHRC2 IR, SRRV A 33 BT RS AEMIF— %, BERALR B
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T ARRIT, EMAEERAMME, SRMOEANHEZAROAAATR=ABHRR
WATE BT,

AESHEEBEDR, R Lagrange ZHRMENBRBEHW AT ANALSE & 8
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W8 TTIF, MWHBMBERE AT, HEERELAR, Hm, LNRANAEESHR
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w1, BALPOREEBERSY, HREMETMER, BAFAES P, £ 1~21C
BT SR (2~ WS R B SCRN T SR R T B E R,

B T R AR AT R RIS AL, PR RS B B AR R SRR ST RO B B, K3
P T A — A RE AP EE R T AT RMAY RSB T A R,

0, 10, 100, 10, ’P>M
0,0, 100, 0,
50, 10,
50, 0,
E=1%10°
| J v=0.3
l P=100
33.33,0, 66.66, 0, M =10000
g. 75,10,
a 25,0,
83.33, 10,
16.67, 0, 50, 0,

A1 BHRMEITRLS
Fig. 1 A cantilever beam and element congiguration
1 BIHTHERRELGPEAT, WPL P . TEHANCH, RER .
(ZERYREE) v =0.04032
Tablel Tip deflection of a cantilever beam under load P as shown

in fig.1 (v =0.04032 by beam theory including shear strain)

| = g R B P €2 | mamape 8 4 5 103 T o I B
i | -

oA E T lquzfmi 3x3 4% 4 3x3 2% 2 33 ‘ 2 x 2
0.03054 0.03758 0.03101 0.04023
1 0.03001 0.03087 0.03761 0.03751 0.03051 0.03755 0.03100 0.04027
0.03054 0.03758 0.03101 0.04023
E 0.03720 0.03871 0.03817 0.04023
2 0.03719 “ 0.03804 0.03875 0.u3875 0.03721 0.03872 0.03216 0.04027
)‘ 0.03720 0.03871 0.03817 0.04023
j] ‘ 0.03877 0,03922 0.03937 0.04023
3 0.03871 0.03935 0.03926 0.03926 ‘ 0.03876 0.03922 0,03937 0.04027
I 0.03877 0.03922 0.03937 0.04027
0.00644 0.01449 0.03165 0.04434
4 0.03185 0.03202 0.01970 0.01542 0.00647 0,01463 0.03164 0.04194
(0.00643 0.01456 0.03167 0.04434
| ‘ 0.01766 0.03026 0.03326 0.04262
5 1 0.03824 0.03845 0.035165 0.02928 ' 0.01773 0.03112 0.03326 0.04131
l \ \ 0.01766 0.03117 0.03326 | 0.04262
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B1ArORELXTPHERT, RIFGBAN T, REB,

+600.0

Table 2 Peak stresses at the root of a cantiveler beam under load

P as shown in Fig.1

(£600.0 by beam theory)

- " 8 W oA | o ¥ & 1295 K0 4] 12 AL 4

2% 2 ' 2 %2 3x3 4 %4
1 +600.0 +600.0 +600.0 +600.0
2 +600.0 +600.0 +600.0 +600.0
3 +600.0 +600.0 +600.0 +600.0
4 +262.9 +605.6 +668.2 +480.2

—142.2 -614.8 -394.5 —-305.2
5 +440.3 +603.8 +859.2 +762.7

- 385.6 ~-609.9 -602.0 —565.1

*3 BEIFTHRETEMERATHLBREAL(2 X 2)

Table 3

under a moment M as shown in Fig.1 (2 X 2)

Tip deflection and peak stresses of a cantilever beam

M WoOWm O£ M oM O B B kX K
SRR 9 WA 2B B s R | o WA »E W
0.05735 0.06000
1 0.05728 0.06000 $600.0 +600.0
| 0.0575 0. 06000
0.05848 0.06000
2 0. 05844 0.06000 £600.0 +600.0
0.05848 0.06000
0.05899 0.06000
3 0.05895 0.06000 0.06000 +600.0 +600.0 +600.0
0.05499 0.06000
0.02138 0.06000
4 0.02297 0.06000 fggséo £600.0
| vlozsn2 0. 06000 :
| . o
L 0.04723 0.06000
5 | 0.04713 0.06000 f;‘gfg +600.0
| 0159 0. 06000 :

w2, P2 PURMBNR, SRR RRSER, ReEs BEP HMEPTE
Wist, 2 4 JIH T AN R RS BT RS R, R BB AR ASCIRC6 )

R 0 i 0 A B

40, 10, 100, 40, P
100, 20,
1
0,0, 100, 0, 200, 0,
190, 40,

110, 30,

100, 0,

H 2

260, 0,

A R T R

M
E =21000
v=0.3

P=120
M =32000

Fig.2 A cantilever beam and element configuration
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%4 BEoRTWREENPRTEMERATHABME (2 X 2)
Table 4 Tip deflection and peak stresses of a cantilever beam

under load P or moment M as shown in Fig.2 (2 X 2)

1 wow oA K BB O S
S R T P -
8 T A o ¥ A wmk | s BA | oA | RAR
2.8983 2.9320
2.9030 2.9405
1 2.9069 2.9405 +¢2.01 +90.64
2.9030 2.9405 i
2.8983 2.9320
BRNP |— | - 2.9486 | ——w | _| £90.00
2.8575 2.9315
‘ 2.8469 2.9231 +82.96 +87.91
2 2.8265 2.9399 Teies 19092
2.8449 2.9228
2.8517 2.9301
5.6696 5.7114
5.6640 5.7109
1 ! 5.6656 5.7094 +122.6 +120.3
5.6610 5.7109
5.6696 5.7114
BEEM — [ AR — - STE - -1 £120.0
\ 5.6916 5.7176 J
5.6853 5.7098 +116.9 | +120.0
2 5.6768 5.7111 This . “ls04
5.6857 5.7087 o .
| 5.6917 5.7176 |

=, BwiEE

BXHTELEREN, NTFILVEESERT, A2x2@Rs 88T, x— K&
53R B~ h AT AT T RS S 5RO S A — B,

F2P R T RATUATEERGER, BEBEBRETLEF RTBREERBE
REMEL, (TEHLGRENRERMB K, 7€ Serendipity BRINFTHMTF -3 HES2K ¥ 1
1, ZANARIEHN B, MENATRESEREILPR, XPMARTABE, flmE 1 h8E ¢,
5 BifhBIE, H Serendipity BRI FEBH AT B RBARH, RETL60%, £2
AN R ZEWRR AR TR RSSO, BRERLRAN BAES 2L, X
RV RRTT N M B R R TR — A BN,

MEA W AT BT R B R AR EEN — B, HE, BME
BB KRR, XER8~F ¥ Taylor L IBITHHEE, BT B THRER X 5
BT R, $5iERYBITHFNMEA RN, SIS Ttk SIEE TR
BT~ RS, 02, SCHR 10D A R R B Al B 8, 1 M 53— A #1 1 e f
BXHUR, AW ER AR TEELN DY, WHAEAMRT Ry SE, +
B SCHR IR W RO R IR AN AR AR R A S S R

LR E ST MBBEREATRBE LT GEBRK K MRERRRE
Argyris F R RK, SRS JIANX BTG Serendipity BEESK 8 T 7, H
¥ R W R Serendipity R ESHHIT, BREATRENITEERPIRPALTRE S
BB TORE LB R — Fh BT,
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WREEHE th, U AT R B P R e BE AT LA T o B TT R BE R S B 4 i N
£y AL R HIT 5\ SR SRR BN T B A A AR, BT, X R
TR FEHA FRAEE EEMREN,
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9-NODE QUADRILATERAL ISOPARAMETRIC ELEMENT

Wu Yongli
(Insitiuie of Mechanics, Academia Sinica)
Abstract

Several Authors have presented numerical results which demonstrated the
stiffening of 8-node and 12-node quadrilateral isoparametric elements when
distorted from a rectangular shape. In consequence the error introduced by
using distorted 8-node or 12-node quadrilateral isoparametric element is signi~
ficant. The results obtained by distorted elements are essentially consistent with
those obtained by undistorted elements if 9-node element is used as quadrila~
teral isoparametric element and Lagrange polynomials as interpolation func—
tions. Numerical results show th=t 9-node isoparametric element is superior to
8-node isoparametric element, 12-node isoparametric element and quadrilateral

element consisting of two or four linear strain triangles,



