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Development and Application of Unsymmetric Bi-Stable Composites
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[ABSTRACT] Unsymmetric laminates often pro-
duce deformations and warps in composites, which will
lead composites to break away layers plane and form two
stable states. Originally, the deformation and warp are con-
sidered as a kind of interior stress, no matter from physics
or from chemistry. While bi-stable composites develop the
characterization that tiny energy brings a larger deforma-
tion. The development and application of unsymmetric bi-
stable composites are reviewed and the prospect is also put
forward.

Keywords: Unsymmetric layer Bi-stable com-

posites

1 WREPHRERHEIER=R

5 SOUFRAS X R S S0 Bi-Stable, X —M&
B4R 55 0 P e B L T M AR FL R A U, T
MRS AE SN TCI TE 7 A R TE A WA, FEA TR
LNk A BN EAT A A S R s R A D
ALORRRIRAS OOy U KRGSt . T e s
& A AREARAAE B L B 25 B O FR UL EE T, 43 Bl
B GRE, FERS AT T A A RS G A
Ol L R TR RS AR R e
T A AR BB , 4 2% 43 IR 283 Jn L 35 3 e
RFSTEECIIVER T R UK IRAE

T XA 25 A 3 N T ELA B g s L AR
B4R it 1 B AT S B Al B AR DL Fe e AR TR,
4% TR AR % — B BB H 45 AUk .

70 RiAEHIEEA - 2012 4555 17 1)

Rt

2 EMHEZHENBESEAMEEMS

An X s A9 R A

FERZS AL R, &2 A AR BIF G FIOT 2 A4
IR, KRR T LA R R K T R
5 5 DRE—RAL BT AR E 2SR AR AR
WAL R ZE . B AR5 By e e 5 R
HAPRIFER, JE TR s () S50 . R B, SRR SR E
AR F B SE R R 3k P R AR S . e L
A 43k AR 1B AR I A T RE 1A TR L, 254
TH AR AT BBk . AR, 8 i 4 bR s A ik ik
ERERRER, Z5EE ATIEE . X BT H TR
AT A AT HE SRR A RS ALK L DA S T S
oL ST P AE AT 5, B AT S50 2. A R
RESZEEAMBIFEIRGE ) MAF5T 2 h L= SR K2
AT B IR, R T R A A TS ik AR
HIFHEL AR | £ YA B AR 45 0 v T 7 2 R X iR
(o X5 —fBbR & A bR LT # i B FR 45 44 T AS
A, HETCT ARSI L S MU R TR 2 P
21 EMNBESEAMBEHRHRE

1981 4E3E[H 1) M.W . Hyer % " & 3 75 & 41k
RIS HGIF AT RE . MW Hyer K 5E 0 5258
PR AEXT R E A MR AR ELASTE 58 A X
PR A ML 2 B AR B AL AR & LA AR R PR . FE R
JE IREFE T, K.S.Kim 45 " AF5E T @Ak R v i sk Ax
J7, B T RSB S R White Z545X ST R 430
FTIHBCEEAS RS T S — etk . Hyer %5 59 32 HIfE
D5, B I T XK IE S 2 AR A ASTE |, Atb R 7R

R ARTEAT M SR RSB B e R AT LA

X s AL S AR UE T T ST
211 MBEELGMHEBG N FRELE

1998 4, M.L.Dano 45 ™ 7£ NASA {52 B Foem T
PG AR R Z AR TE B SE TAE . BERT A TR 3
BLAR PR J2 AR I R A AR L 1 [ A 3R 8 A 1) 5 3R
JE R A FI P B AR R . RS ST 0090,
-45/45 .60/30 130/ (=30 ) &Ml Z M 280 °C 3=
T — RPE O, i85 HAh 2= s 45 R i1 1 kb



RESEARCH #*iﬁ i

2000 4F- 4 H ,BEE S K.Igbal F1 S. Pellegrino” 7£
REFHAGE LA TANTECT “BRaSE AR
WFIREE R ORI T RS IFE . 3X5 3¢
B OCTE M AE m R T T LIS A R A TRIT A5 i AL
RS o MRS I SRt AR X RRERZE A AR,
FEA FRTT AT R B ISR E ) 245 ABAQUS
X A3TF o S IO Y 5 7 — g i ) £ B ER SRR A
B I SN Gt S L VAR i TN LS S i

2002 4F, fi5[E 2% W. Hufenbach 25 " {3: 725, w] LA
URE A R K O N7 ) PN et i) E Pl A b
AT TIARY , AR FREH 22 HAR L il A e 2 v (g Ry 1
BT M2E G e AR SRS AR B, -3
i “Snap-Through” G RIHIK . “Snap-Through” 5 AJ
AR G A/ NBE ST AR S8 SR B A iy, T AZEE
SRR 2 2R PR /4R Ti/ND ) 2k TR %, LA FE
HEHEXTFRIZ AR MR Z AT (B 1),

E1 BUEH/AR (TN ) SEHNERESLEN
Fig.1 Titanium / nickel (Ti/Ni) wire circuit bi-stable knot
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Fig.2 Bi-stable basic unit of unsymmetric composite layer

Fig.3 Distortion component prepared by unsymmetrical composite
layer basic unit
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Fig.4 Effective experimental device
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