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Stability Analysis of Composite Circular Lattice Structure
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[ABSTRACT] In order to attain composite lattice
structures with high load-carrying efficiency , stability
of composite circular lattice structures are analyzed by
using FEM. Parametric design program is compiled with
the APDL language of ANSYS. Changing law of load-
to-mass ratio which is attached to thickness of inner skin,
thickness of outer skin , winding angle of inner skin and
winding angle of outer skin is researched by utilizing the
design program . As a result, when winding angles of inner
skin and outer skin are equal to 90 degree, load-to-mass
ratio of circular lattice structures is the lowest. In addition,
when winding angles of inner skin and outer skin are the
equal value, efficiency of lattice structures is not too high-
er. When winding angle of inner skin and outer skin are
not the equal value , and are appropriately selected, load-
to-mass ratio of lattice structures can be more higher.

Keywords: APDL Stability Lattice structure
Composite

FUT IR L2 4TI X A R £14 35 ) T B R R R
T A UE 5 K T 5 A ) A, 7 2 R A R e
2000 4EZE AT FEPG T BRI T W K241 Evans #4%
B K241 Ashby 4% . MIT 1Y Gibson #$255 A3

66 MLAEHFEEA - 2011 4E55 19 1)

) &5t

%) B 37

T R A A3 (] 2 F —— 25 ] s B e S 2 2,
W 1. HHT, EAMIFTEA S EEgE T TP &R =S
1] MR 2 4 T 24 VR BB T2 AR o L L
AEHTR IS T AR AR A BTN B © 2 TE R

e L | 5 TAOE 25 [ i B A5 A8 1) A o PR BE SR AL |
JIrEERE BT S 0 2 IIREBLT A )T TR T e T Ay
AR T DY S R R A TR U 3 R 5 ]
MRS A BT S ERAE DT HOT R T R AT T
PP RERTFEAE R R TE T2 PR B H
A i LU e LU E | O U056 2 2 00 55 1 RE v 20
A PRI o G T T A X A S o ik — 2D AR
SRR TR, A s R A T AR R T P RERR E
PERIT AR RIS ehh, 28 1] i R ESH VR — Rl gt &
SERARL, AR T AR R 2 T UK HL 595 K
LRz KT e b

(a) PUTHI AT ZS ] 2 4544
Bl REMRESEEN =6 RS

Fig.1 Lattice structure with varied shapes

(b ) 3D Kagome 73 [i] 55 4514

SO A S e 2 8] i B A A PR BB B i
WS REE SR NN BRI JEEE 1 1) 3 PR AL
HO AR H S5 i TR 2802, kil 4
S0 TN 25 ) i P25 4 PR 7R AR BE T, TR A RO R 2
BB AR 25 6] B2 1 B PR REEA T 20 it B — bR
AR T I, ARSCRATA BROGEE N 541
B FE 23 (6] S BEES A EAT T 087, 45 2R 1) 24
HNGE R LS A BEHR A 90° I, 25 [R) a5 B 45 440 14 2 1y ot
AR (2) RN NS B SR E —RE R SR AF T, Ah 5
BEJREBER T N 5 B RS 7 ST 5( 3 ) NS5 B2 i
G2 1y BEAR R I, 25 ] S PR SS A ARBCR AN R AR . 2N



RESEARCH %{’*%i

N5 B BB A B AN ] EL e PR 2 I, 23 [ A B S5 A 1Y
M o LT

1 HRE

TELANE I M i) 25T, o TEs e R A R AR AT AL
INASTEARZS , SO AR T P2 R e v ) 7 T 8 R I T LA 22
W, 2Ky S A= R S P B 2

det ([Klp+[K],) =0 (1)

A AT Py XL T K BE R DA (K, A R 3 A
U PR 1, AR T 220 ¢ 38T 27 o Po=AP T HET I 5
BT Por=AoPy, Ao Hli R BAT HUA A -, 0l B 28
XIS IS T TR BERERE A (Kool =Aed K, AR ESUH

det ([Klp+45[K],)r=0 - (2)
SRAFEIZ n U 20 T X ) ALY R R A 45 48 2R A s 5 8 Ay
FLI 7, R TR Po=o Py sRAFEE I S AT

2 FRAAEEZHBERTSH

I TS (]  BESS R A RE R LTRSS A PR
TCA BT = AN I TN AT TE 25 R 23 1] s W25 A A BR
A FRC T T A 4
2.1 DA EEEHAFRHER

[RIAETE & A AL 2 ] s R 25 4 R N A2 B, S o
) 4 15 P ZH G, 1 T700-12K BRET4E -5 BR 00 i i 5]
BT T700-12K/ FRE L BB 127 PERE WL 1.

R BEEMESEMERE

Y\ 1] AL E, /GPa 118
T o) PR E /G Pa 10.4
T A BT G ,/GPa 4.14
THFA LY 0.29
#HEpl (kg m™) 1570

2.2 ZERFEEBLAERNET
AR BRI FEIE S5 A LA (8] 5 B 2 A8 Hy N A5
FIHREI) 3D Kagome fFEZHA . 3D Kagome s % [
A G AR B G P D A B A LR 2.
BRI |, H 5 P A S 2 ny I /Ry o, G TE 5
HoAts =000 T ) S £ g

ﬁ:tan"(% tana/) , (3)
M b S Jefa
¥y =cos™ (%Sinza + cosza) , (4)

y Y

—_— X

B2 MEdERE

Fig. 2 Projection view of tetrahedron

zoy THIN LR — I 5 I B e F
)

0 =tan"’ (— tan @

- (5)

I T AT 3R O T A A T A AR G R 1 SR R
2k, SR J il HCAE xoz 1T PN 58 T 3 I B BE % o JE, X
REA S — A3 5 F R 2 AE xoz 1 PN S8 TR TR

ekt an (4 tan o, 465 P £ 2oy i P30 61 e

tan™ (% tan a)E,ﬁﬁééiiﬁE%:%%fﬂlﬂiﬂ; W4 TE xoz

T ZE DA £ etan™ (- tan )i, 44) P 20y

IR eran - wan i, e 2p = 2
.
FLL L BT L e A RSERT I ANSYS
VBRI 5 A b P2 0 LU0 T
REBG T LA R =25 1) AN 2)
o R R A 2 (3 ) AEPY MR S5 41
P AR A A, VR A bR
] A LT

B3 = iE s L R TTARE
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Fig.5 Changing law of load—-to—mass ratio along with
changing of thickness for outer skin
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Fig.6 Changing law of load—to—mass ratio along with
changing of winding angle for inner skin
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Fig.7 Changing law of load—to—mass ratio along with
changing of winding angle for outer skin
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Fig.11 Change law of voltage
between electrode and workpiece with different
concentrations of electrolytes
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