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The investigation of the effects of Dimension’s and Mold’s Temperature on
Bistability of PVC/Glass Fiber composites
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ARTICLE INFORMATION ABSTRACT

In this research, in order to study effects of fabrication method the square-shaped bistable composites
laminates with asymmetric layers were prepared and investigated. Different kinds of bistable composite
laminates were fabricated by thermoplastic PVC and glass fibers and the effects of composites laminate
dimensions and mold temperature were investigated. The maximum height of the bistable composite
laminate is selected as the output of experiments. The results derived from ANOVA analysis showed
that the dimensions of the laminates have the highest effects on bistability height and the effects of mold
temperature are very low. It was also determined that with the larger dimensions of composite laminates
and lower mold's temperature, the heights of bistability were higher. Also, these bistable composite
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Ei\t/’g Glass laminates were simulated in ABAQUS and the simulation results were compared with the experimental
results. The results indicated that simulation method anticipated the higher bistability height rather than
the experimental results and the difference between these results is less than 10% in all specimens.

[ DOR: 20.1001.1.10275940.1396.17.4.34.0]

Sl pothae 03Rlr wil e YU 059 4 plloriul S gl Sl
12,11 sl S j0 slaojlo 1 pou e slag,bo
» oglite (Gl bl cuyo Glb agr S gy sals
el Sl blasl cope B (pl 5 aites (50 5 Job b,
o b Jlesl aslen o litel oo 4 b 4l 5 slacy jomelS b ond
&lops Dgd Jlubed lacujewls 4 o g s )Shay Ladl o)l > 5
Llail oo st Lo 4 el 50 onel 8539 4 dilown L1

Please cite this article using:

Sy 2 S0yl Slllas « b jse 5)5l8 SIS elem Jdody o9l
Lad g lon éaL..a aloz 5 S é:Lua 5o oolatul gl Kidjse sloojle
o a4y b 5l ISS St e 4 i) 50 Kb jae el A8 5 O 00
Lylps a4y azgi b 1) 055 dwain o S5 05,08 a5 568 0 3] sloojle

Nigds ojlu o, Slos dguge cely 3o,k ol 5l g aims sy Al
P ol 65,54 (5l slaamio losy)lS G inee 3 (S

s led oalilw! J2d @ jle 5l Ao oyl gla ) (sl

Y. Oftadeh, M. Golzar, The investigation of the effects of Dimension’s and Mold’s Temperature on Bistability of PVC/Glass Fiber composites, Modares Mechanical Engineering,

Vol. 17, No. 4, pp. 161-167, 2017 (in Persian)


file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_1
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_2
https://dorl.net/dor/20.1001.1.10275940.1396.17.4.34.0
https://mme.modares.ac.ir/article-15-5753-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 |

[ DOR: 20.1001.1.10275940.1396.17.4.34.0]

IS Soxo 9 0SLSBI awngy

WS /Al S 5940l ()11 3 (59, 22 B Lo 9y gaels Slasl U w0

Sy b ool (jeelS el lp 1) Ll Lo as 58 ala,
slacuied canlus [11] oK 3 gl ais ) anlllas 3, - LI,
5 sblane 033, dalllas |, dasme Layl,d g dwais wosle Lolss 4 Llgs
Sl (Johe gmginn 90 A b Cojonals (sl aiiadlys [12] o Ken
AuS awlie o ms L) ol g o

3 pRleS sleanes Sl osliul 59, 0sSE Gogemme Slalllas
L lacojgals a5 ol (b o 0ol 5 485 ©j50 jlulsd slotsjosls
#JKE b8 W 48 4 Caaglis Jod 5l able 4 Lo pple 5w
VL 6 oo g s bl Sl VL TenSs (Kojin iz
Sl az i 3)50 yilon W)l Coule § ae; lacyjseelS b oanlis o
Vb 40558y Jedotr pplo S Slge i (53l anil y conlo [14,13]
oals rals corule )3 olge b anglin jo 1) pyile )3 olge 5l oolaul oyl
Sl s Jlo (Soxd 5 SHle ol b suisss ol [15] el
Sle oles alax 51161 o s cilize molio 13 g0l 0,05 YU solazdl
o9 Gile 4 Saglie Vb pee (oml g anie @ Gli e (s
5 eslinul a3l cel a5 55 olal by dame Lulid 4 Cglis
e 255 o hele bl 4 wssg (171 cal sat uisag
el ;0 g 95 8 SU g aney o eelie Sl B oogd e
lein agi e le I K00 & S | (6 St oty jonals

gl Sygel b (Jl S aed wiwsgs 4 Ysans gyl S
Ibi b Bjsel atws 2 pyle T oole S5 lsiedr cuiss g 45 Wigd oo
b g o paseiio gd abai glls B850l (slop o S 055 0 ogmno
S 4 8 pS o0 093 | G pd S bl g esd oy (00 &)l >
Ay b CujeelS cole 10wy g sl oolaiul a5 cl bYs yen
S5y ole Oladng o9 g ool plxl Glaiagh 4 arg Lol
sloslainl b b ool g dllie ol jo lauligs p ke )5 aw slocy j9elS
057 oSl g o9l asle lubes SleseelS (omsss prleS
ls aslol 00,5 13 cw) g axdllass jse B (slos 5 o jgaelS ol
dle s 30 gileands 5l dslewsa wls L o8 slo,5 5l Jol>
Solubss » wdy Llyd S L wdS 13 anlie 350 usSL

D5l (omiy ke S Al slacy joralS

(B ages g § Mg -2
Wz ST aded SU kS ane) Jlubes slacajenslS Wy ln
E a8 g5 5l Gras 0)50 atd BLI.aps 5 Ol satiS o gl lgieas
35 ey B sl ol g @y p oS 240 b JS
JE oo b 5 tadee 015 culies a5 wisses polo,S sl
ooliiul «(al3] glga) 4> Lal,s ;0 230°C o35 oo 9 80°C (glainds
RO W

oo olran & Ay calil il 5l (jeals sy wdgi sl
GLII 4 2 a5 o0y Syp0 ol 4 bra¥ cuslil anls o sl o8
ot ¥ 3 o Cslie Hebay [0/90] o jlael x> a¥ L oasl
el Oyl a8 5 e )13 Ol g Jladced 08 (p p) ) mSs
g ot el SLII s @ o] 39 as )0 5 (cwSaar ey O o

lp S g 1) s 1 owlrol ax LSy ujsels slods

slod )3 3)9 slub slacdls sbul el (o250 5 (Jobo bl )3 ()=
wedee "l USa" wiile Lasee

ool 435 D00 o9l () bs 59, 2 ol slaiagn
sls oles ablite sladd g 5l souxio slaoslsls 55, » [3] pla Slalllas
[0/90] nsyo dsmin G )ld ;) osion 51y Lo )5 SLadS (5,555 a5
Sl (LS j oy S LAT Sl b cos

IS5y o)lgen 10/90] o Gy5 sl oy SedlS (s 9
o @l 3 ple o g o a0 e i ) ol
) oMoy ges oamlin slalgial JSE ool (n) JSE slray 355
Lhadl 6l (95w Jlesl b a8 Siog: (55lbgs Coals slls sladd g
S eligs ol by sl LBlate it o Jitie oo bl &
SedlS (5,55 50 1y ooyl psh ke eé awain (4] pla 5 isella
JBlas s, 4 cdelawsdy e e OYolas olliws (wingad o)y load g
OMee g onide by G a4 B IS deely 551 ooges
olowl diwy (pl 4 Cond (5 ks ae pla (alg ;0 ael Cns 4 ol
9 S)95 Sy oz > sdte K gan slale 3 5 0ge
98 50 0,LEl L gy 1 ol 31 (oolaad 4y dalol jo aisgel I

I o> eyl cow [0/90] slas,g ,ls, [B] o) Kan 5 (555
oo glts aioS aalio 32, bl oo b s 03,5 (silotend oSl L
OBy Om gl el s o )85 pae wile ggae Sloul a5 Sls lis
SS g ol [6] o Sen 5 5583 0gd 00 o asligs alais
5 35S winged Gl 1 {07901 (el w55 5 50 wlowy slo i
B33 (it Slp el g9me el Jelos I3l 5 51 (7] Sen
bl auile el ogee 130 BLd L Llgs locajspels ead ooy IS0
OLlSan 5 3edg5 isges olitul 4Y o Culnd ;3 Slidd 5 cnj) 5l (4
Calis 4 Job Cans o usSLT dgame Lol l8la s 5l eslizul b [8]
YU socans ;3 Koged cdalin g wlosls )13 cwjp 0j90 |) Cyje0elS
0t IS5 08 latms 5 5 slalgiel Jal Sl 5 ulis 4 Jsbs
olbol o oKl o [9] o Sen 5 090 Spb oo ST onnl
e LTy g iajeelS ambo Sy i s 5 5l o S
Obdl (g, 5l laddys Gy (s sl S I s Gl )il
4 dluly (Sl (ol (59, axg oS eolitul (S dgaome
[10] ), 5 0,90 o Bglane 55, blus! culps ales 5l &)l

Fig. 1 Bistable composite with the laminate code [0/90]
[0/90] oz Y b Jlslygo (slacyjomels 1 JSCio

® Fracture toughness
*Film Stacking

4 oploits 17 0995 1396 Hu5 (o owe Suilfo wise

! Jlaminate
?Saddle shape

162


file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_3
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_4
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_5
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_6
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_7
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_8
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_9
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_10
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_11
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_12
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_13
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_14
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_15
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_16
file:///C:/Users/Desert%20Rose/dropbox/MME/Farvardin%2096/0704/Enew%20170704M.docx%23_ENREF_17
https://dorl.net/dor/20.1001.1.10275940.1396.17.4.34.0
https://mme.modares.ac.ir/article-15-5753-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 |

[ DOR: 20.1001.1.10275940.1396.17.4.34.0]

IS Soxo 9 0SLSBI awngy

WS /Al S 5940l 60133193 59, )2 B Lo 9 iy gaels Slasl L w0

a0 aw) ol ax o s o] ahis e a5 Cool sad colitwl (lalaks
@ bgpe 4l Grmes Sl (S ol a2y an s alelr
S Sop slgbulr ey @l awsie Sk Gog s
lode] Cewddy )‘..\.\L\ 6ng,Jl> 33} LSL“FK
5 by calhs g LS @ 4z b ol o5 0 @
srl 5l x5 ST sln Bos 28 5 sk wimen
e)l..b‘ .).))f )l..bl., dLmVJb )‘ Lfi“ 0)15 ..x;Lo...., LSL“u""‘j
0.0Imm ojlasl a) S WSL T, Gy 2,5 9 Job
on e a Gy Suge nl e 0 mnS e S
FSis glaubes s g oly walgs JSKS Sss ool
alsS ez psd slul cllo w28, Cqz e p5 0@
5 Jluligs pes Sl 4y U oogd o 00ld 9,5 (550
REX oW
Sy Cl som sla ipgh Eedge s ge bzl b Dlakad el
bzl gl B oojls glasles S5 slo 5l 6,5 54 4 ks I8 ol
S (5,95 Yool il Cows adgl o aY 5 olul 4 5 jlubgs
0,b,0 ldlas jelate ol (gl S Al 1) (5 luligs wilgs goi el
B9l g0 odls gl [12] Wiis o

gl -6
aded SLl g s ae) b Jluliss CujgelS slaaises colo o
oud (g pSo3luil baaigas 31 Sy 5o (s luligs el alejl (Hrb il
ol 0as 08,91 o o polie 3 Jgu 0 g

ly B glos 5 Cujppals slal Sl it as” (talesl (b uily)ly LT
6T g GialesT (ol ol sud ools lis 4 Jgaz 10 aiS o (o) p
@ lp el 485 Sge 17 1o e Jlpdle s ) eslinul b il

| Teflon 1
PVC

T0) Fiber Glass
PVC

(90) __ Fiber Glass
PVC

1 Teflon |

: : \Q “Myrnmnn

Fig.2 (A) Schematic of the film stacking procedure, (B) Hot Press
25 oon (B) bay culd Ssles (A) 2 JSi

! Minitab17

163

S Ble S0 JF Cojerals 05 Gun b (omsan ooles S 655l
P S GpSelr oS p 4 (mSae Ot I B et sl I3
gy oadlive (glp el ond oolo ylis ladiges adgs anld "2 s
Db s Aol [18] & o oo eudas
e loo b yw s (glod 1l 4 sl & pgmcppy silos] plosl i,
038 (oo Jlasl JLad 5 0atiosls 15 )5 un ) ladiged (e i) Vb
g a8 S vy Jlad g Ol g 0 aids 10 Do 4 ladiges

oo 3 ST lga 50 g 0aBT) S )5 i 2 5l e

ShabsT > -3
Sl i it slaainn; )3 (amy sbar Gl (b 03554l
Q@ Cond BB coll 0gd oo oolanul anld o Sl 38l 2ol
E3r5 lr ool lajls 51 (S0 Ghlesl 53 (emsm 9y9e sl il
el Gbesl 2l

i) B @ Jal5 JygnSB alesT (Pl ) ) Gl cal 50
Slocjomels sy e 5B 5o b ealitul ilejl lacdls ol
5 Jsb) Cujseels slal sla el )y catods SLIl g pyile 5 ane; b jlakgs
Sl 5 wiad Sl IS (699,59 lgreas a5 aiil g0 LB slos g (L2 ,e
CajgpalS sl (sla, S C3 S 3 (o) 090 Sujgnal lalbgs el
85 8 JdoS g (o 9590 1 Jgur Billas mhaw 3 50 JB sles
bl (ooled ¢ Jlaim! glhs Bis> g baiulejl s 0 YU jslaieay
b el 1 oy ssbaieas Ghalosl 9 Sy o el (ol 50
L3S O )ge a0l 5lukiss 59, 2

Silnbed £l 5l (5 w0 3lnil -4

IS o a5 alfiws 5l Loy j5elS (g lubigs glas ) (6 puSojluil s
Slodd 19 45 891 S ygo s LS g, 0,5 eoliiwl eod ools ylis "3
9y 2 oolp SoSoS Ay e 5 0l olKlwd 0)lg00 &y 1) S jauelS
B o Slatte 5o 25 L pdbie B bl Sy ptagl SIS
9,5 el 1y laslge

Silwdms -5

©ode slagiluans 055 e Fannals o a)li8le 5 ay o drngi b ol o
LXVE ¥} @ Lkl 0uls 00 ,51uS L (W L_glm‘_,,}l).]a PREYNE I
sla by, (el laghy, b (cwiipe lasil Bl ol Jelos o
ol ol slgaing Blus cpl Jo (sl dgaome oledl aile salizxs (gous
Sl 2 lizeo sloyally ;b )z 228 Slagilel plov]
slaiole;l aiz e ol ol Cdy g auie Gpo piliee dacy;sslS
Gl Ggllae oolo Jlid, 3590 50 (S Wd SO 040 ,5] Gty Cgz 0y
Sy Sro jlsgaze Glell slalBle s 5o anld giluand b Bl Js
S (RS g (o5 Sl e @S g 03,5 xSsla ol ange
Sl 5l e | pmisai Mulisd slocujssls (iluand sl 0y
23,5 oolitul usSLT sgame el

s st oSl Spamn sl 3Bl 50 2 Jpur alte S
ez e diog Oledl g )093 (guaSd I Al o 6l ol

4 ojlass 17 0993 1396 45 (oo Suille wise


https://dorl.net/dor/20.1001.1.10275940.1396.17.4.34.0
https://mme.modares.ac.ir/article-15-5753-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 |

[ DOR: 20.1001.1.10275940.1396.17.4.34.0]

IS Soxo 9 0SLSBI awngy

WS /Al S 5940l 60133193 59, )2 B Lo 9 iy gaels Slasl L w0

[19)acs | s e Cojomels Olasio2 Jgao

S oy Gralosl Aok 1 Jguar
Table.1 Full Factorial design experiment

Table.2 Properties of PVC/Glass Fiber composites

Jlade daxie Tob .
19 GPa) Jsb ltS S 3 gl 2 gl 1 g #5
L7 (GPa) Jobo (LS S 25.25 2020 15.15 CMHEM) Cayj500lS” ol
630 MPa) 5z Jse 210 200 190 (C) 6 (sloo
6E-6 1/°C) Jsb 5,1y blucsl oo
4.2E-5 (/°C) soye &)y blucil gy
0.35 Oglyy o po
05 M) &Y o culis
[0/90] ez

ous plonil (glaialejl mlis § 0925 3 Jgur
Table.3 Methods and results of experiments

(mm) glis )| Jlaia o jgpalS olal CC) LB sles

13 15x15 190
21.8 20x20 190
34.2 25x25 190
12.4 15x15 200
20.6 20x20 200
318 25x25 200
12.2 15x15 210
18.6 20x20 210
30.2 25x25 210

il b s 514 Jgir
Table.4 ANOVA Design of experiments
() 56 ot F jlode Plade  Olaye ggome  lo

975 369.04  0.000 581 slel
2 5.95 0.049 12 6 oo

05 - - 3 s

100 - - 596 Js

[CATE
GORY
NAME]

Dimens

0.5%
Fig.4 Effects of the experiment factors

e (>l slaysisté 3k 4 g

Sl gs g5, JiSTa (G595 2 o jomals bl 5T -1-6
slal o slubgs gl 2STas o3Il wcujemelS olal 3G ) Cu
Slal gy 5o el w8 T 18wy Syge Zal les 5 ilie
20 (e Oy 0978 g [0/90] &, 900 3 )l3e ol )0 gz Y (o eelS
ol b el oado il 5 LS a5 jeblen Canl oog lide len
S50 gaye s slo 25525 5 20x20 (15515 Ciliseo g5, dus 13 CajenslS
B ey g0 s dur Cojenels slal b pwyp 0 el aslllas

4 oploits 17 0995 1396 Hu5 (o owe Suilfo wise

Fig.3 Schematic of measuring methods
G50l gy Silas 3 Y5

lodele 51 S50 Dlaye JBlas o bole 51 Sy p3b aoy0 (051 s
wop A S 0550 02100 55 5 03,8 i Slaypo gz 2 |,
) Ceirels 5)laalygs i) olime 2 ool (sl ol 51 S pm (6,138 3G
A oo ylis

3 A o Coapals slul S8l il "4 US2" Sl oS psbolen
Cayeels slasl o3l a8 (6 psb ool oass el sl s B sles L3b
ool gl opl gd o 3,905 290 Laid LB slos 3L 5 97.5%
Al jo B sles [eSB a4 Cond CujemlS olal [eSB og e
PP S0 R P R CES [ U W IO RSV I B
sy 00 Dl sl a5 Sl b s CIB (slod 4 S ujenalS
ol lagT o g laubgs gl )| WS 5 ooy )L.\f,...L SLels o gl olal
A5x15 leaises gl ol gles SOy (5 laslgs gl &dly jo wil e
slal 0l (6,18 3b el g axsls pal il DSl 25x25 4 20x20
S9bse Cojerals

Lol sled 5 sl 6 luliss glis,l Ml a5 el b s ol
SialS el 5 oo b3 210°C §200°C 190°C ine slales
2 s B Gles oS (6,18 5T 0ed e B sles e (6 5 ,5T
3 YL Glales o aS 1z 009 LB Led gy 4l Cew ol Gl
O Glail ol glales 1o 5 0ud a0 sy oad Sl edgume
oy Sl SIS plge @ly 50 5B e B0 (emsasr 9 it SUI
Sl a4l aSl,m sged Sl 1 dlysds b e st ai B sles
ol 5o dais o ilesl bl pas g oS Loyl 1) Giolesl Ll wul sos
A wes o olid byl 5l Jols mls el a3 5 & jse oled 4l
AP Rl g wbiee GlPl golabgs gl o gl olal Gl L
el 3l g patie Dl Cajenels slul B L s lubes el
Ei)l gy p onSe b Lo &5 wiS e oatie sl cuien
(B Lo ol b adly s ogbe o LhalS cel g ataly g labgo
B slos g 05 0l glas )l jmals cpl bl wb po 2olS (g laulgo glas )
sl slac 5l "D KA 50 0l (g lulss elis )l g5, 2 (oS b

Ll 00 o0ls uLMo.’ Lsg.l.ao 63gd5te ;O 0dd

164


https://dorl.net/dor/20.1001.1.10275940.1396.17.4.34.0
https://mme.modares.ac.ir/article-15-5753-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 |

[ DOR: 20.1001.1.10275940.1396.17.4.34.0]

IS Soxo 9 0SLSBI awngy

WS /Al S 5940l 60133193 59, )2 B Lo 9 iy gaels Slasl L w0

Golubgs gl )l o yiaS o 5 il 4,0 210 sles ;o 5 5 lubgo gl
Lo Lialdl b a5 conl Laseie "11,10,9 slaJsis” 51 SLels .ozl oo 3Lisl
Fsom boaind Sy (cwign die) prleS Glacejpsls 5o
RYo Wl e ol Gl Wigdi oo (s)labgs i)l 2alS sl plate wig) S
Gialsl dly s el e cwissis Sile 4 a5 wsl ansls il
230 pusais S sled ol S8l pmissn Lol sy 2 Lo
B Lo moli8l b as” cusls jlanl wub aoes o adl e o 5 il ax )0
203 Zewd 5l 095 elsS g A gm (misscs:

Pl emsa Lo RIPIL &S S5 anl i Gl &y 5
Slabes jo 095 511 oS (g luligs glas ) 5 ools caws 5l 1) 095 oS g
b as s ol cpleaimslis 50 sael Cawods gl s oo Lzs YL
Ol ol WS &8l o o ol bz ol olubiss el 59, 2 Lo
o5 3l saamolas ol g 0,05 392 ales 5o (55 hulige glis) o s3b;
el b Jsb S solbgs el 55, 2 Lo

275 b gl s dmglio -3-6
o ool s S5 asle Lol 555l 5 i (3,5 oo 3 e
bl Giloands 10 285 Sygo GegSLT ey 50 (gileand alis

40 r @ ® 15x15

35 F 'S _

20 b Y . . 20%x20
= & 25x25
g 25 F P _ P
= 20 - -

D15F & - — -
2 °
<90}l - o ©® * o -
s L @ [
O . L L L L .
0 0.2 0.4 0.6 0.8 1
(length/length)

Fig.6 Effects of composite Dimension on out of plane displacement at
190°C Mold Temperature
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Fig.7 Effects of composite Dimension on out of plane displacement at
200°C Mold Temperature

200°C B slos ;o (s labgo glas )| 2STas (59, Cujguals slal ),..L 7 s
(aied S pws50) oogmmels

165

Fig.5 Bistable composite made of PVVC/glass fiber at different
temperatures
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Fig.11 Effects of Mold's Temperature on Out of plane displacement at
25x25 Dimension (PVC/GF)
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Fig.12 Simulation of the bistable composites 1)Steady state around the
longitudinal axis 2) Steady state around the transverse axis
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Fig.13 Compare the simulation and experimental results of Effect of
Dimension factors at 190C Mold’s Temperature

190C B (slos 5 olal 5551 5T oy2 5 (63l gl annlie 13 S

4 oploits 17 0995 1396 Hu5 (o owe Suilfo wise

35 ¢ ® 15x15
30 f @ ¢ = 20x20
s T ¢ ¢
. TS ¢ *25x25
g 20 F
€ s - -
£ [ e — ° R
.-g’ 10 F - e o o o -—
L O ([ J
0 ‘ 'l 'l 'l 'l .
0 0.2 0.4 0.6 0.8 1
(length/length)

Fig.8 Effects of composite Dimension on out of plane displacement at
210°C Mold Temperature
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Fig.9 Effects of Mold Temperature on Out of plane displacement at
15x15 Dimension (PVC/GF)
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Fig.10 Effects of Mold's Temperature on Out of plane displacement at
20x20 Dimension (PVC/GF)
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