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Experimental and numerical investigation of effect of shape of ribs on flexural
behavior of grid composite plates
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ARTICLE INFORMATION ABSTRACT

Original Research Paper With the arrival of composite materials and because of their unique properties, ideas were presented in
Received 07 April 2016 order to strengthen and improve their performance. The ideas were reason for building of Grid
Accepted 02 June 2016 composite structures. These structures are widely used in the aerospace, missile and Marine industry

Available Online 02 July 2016 because of their ideal mechanical properties: special stiffness and high strength against impact and

fatigue. Grid composite plates are made from thin composite shell connected a series of composite ribs.

Efm?erds' Ribs network results in a significant increase in stiffness and strength of structure. In this research,

Grid composite plate experimental and numerical investigations of effect of Shape of ribs have been on flexural behavior of

Triangular rib grid composite plates. For this purpose, three types of Grid plates were considered with triangle, square

Square rib and rhombic ribs. For building these plates, silicone mold was designed and built and was also used for

rhombic rib making plates from hand lay-up and hand-wound layer technique. Samples were subjected to three-
point bending test; for this purpose, the fixture was designed and built. From numerical solution of the
problem and comparison of experimental results it was observed that there is very little difference
between experimental and numerical results. Experimental results show that special flexural stiffness of
plate with square rib is 1.92 and 1.88 plate with triangular and rhombic ribs, respectively. Also, the
flexural strength of plate with square rib is 1.58 plate with triangular rib. Thus plate with square rib has
the highest stiffness and bending strength.
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Fig. 2 Composite plates are considered (a) triangular rib (b) rhombic rib
(¢) square rib
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Fig. 8 Samples of tensile test
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Fig. 11 Numerical and experimental results of a triangular sample
e diged )2 5 g0 @l 11 K&

Fig. 12 Triangular samples after experimental test

7S e plal Sl eSS il diged 12 SO

6 o lois16 055 1395 )y pid e Swile Swine



Obled 9 Silxb Sang

._h_ahoui._»_),._!_.ol.\"shé)gu&a&)ﬁé)»haﬂ.&g,ﬂd&ﬂ»‘l@é#,@ﬁ@»)ﬁ

Wl gy S 0 AT 08 o)Ll (lgiee s 1y Esdee Cal oS anl
Sloo )5 sl ke g0 ul a5 wWilige (5505 23 SIS (e digel
@75 Bl (n e diged ohg (e Bl o AliZe ol 3 5oL
P8 ST aib oo i diges og sk plyp 198 goae bl 5l 91.92
Ao Hb B> a5 el ol 0gd g0 2L, Jloges cpl 5l AST 4y
- o omlio om0y i syl Wige5 cal (S5 (5390 Wiz oS oy
e 43505 102 g oxye aiges 053 diges (ol ofng gaw a5 1> ol
4 oy e Bl oaiiScasli aw cnl gan Codgl cnlnlo alle
SsS sl aSal e Wb bl JSB At s 538l sy i
Oly 1y wilie ;R0 wigad 99 4 Comd (500 (i Gl IS0

13,5 97 g Cem filiy (Bl oS Lyl 3929 5

m Experimental

(8]
T

~. Numerical

ESN
T

w
T

Load/Mass (N/gr)

Z.

Square
Shap of ribs

|7

rhombic

7

Triangular

Fig. 16 Comparison of experimental and numerical of
Load/Mass for different samples

@l slaaiges ohg dninn b (g3a8 5 (0,8 dunlie 16 B

045
m Experimental

I
~
T

. Numerical

o

w

al
T

o
w
T

025 f

o
N

0.15

Stiffness/Mass (N/mm.gr)

o
o ©
G e

Z 77

Square rhombic
Shap of ribs

o

Triangular

Fig. 17 Comparison of experimental and numerical of
Stiffness/Mass for different samples

Lo diged 03y (st (5398 5 (2,70 dunlie 17 JSCb

6 0 leis 16 0,55 1395 ) gy pieds 30 Sulle Swiao

S goae 5 (278 walmly To Jlase 55 15 SO 58 feioren
Sialesl 58 (00,5 135 aigei cpl ool odalin LB ouds Giulejl ladiges
10 pgate acio )b Cond )5 Sl 03,5 JooS 9505 (525 80 ¢ 225
5 2 @S G S woys 14 (ppate (e Cwwd )3 g So)d
abai U goue jloges 15 S ;0 aS conl ;S8 a4y p3¥ o lo 5g2g (goue
Joz ) 5k o i (R5elS Gy9 &5 labils b (il b o 55 90

ol 00 oy (iS00

onias Cu gl S 31 dunn lio =47
9 039 dudion Jb wosiiS Cug JSO Pl (o p g e dalie jolais 4
ol 00 o 3 17 516 (sla Ko 10 00iiS Cusll £o5 Aw yB 09 (Sibe
Ot oJS8 (e 0aiiS sl b (55 358 o0 oomlie oS aisSilan
b Ll 1) (phad (oo g plSind
Llod 5l (gmpe 005 Cosli L 39 Lawgi ool Jood oy i )b
Lasgs oads Jass aiedis )l il 175 one Bl 5l 5 il 158 s
S35 AT LusH b (55 5o ond oS aisSilen ailoe (SHlie diged
Lz o)l 500 Wiged 99 & Cumd (orlin 00l Jood oy diion ,b S5
Wgos oy dindon Jb 0.09 lags o] Lwgs oo Jest ofg dindun ;b a5
@ oo JSb (e diged o5y didin L 014 5 oxpe 00uiS ol b
Wgad 39 & Cund (5 5V ol (glyls JSCE (rspo oaiiS g5 e ()
e 8 5 LBl e (5 (B eALS g (o]l A5 ol S
9 Sgdee Jod (Bl Glocy, hwg bl gelasl i bl as
il ee Llo 1y b esd )0 (6568 i (s05es (sonisS Ty gl
A e S0 (g0 digad 0529 (G 45 995 o0 oamline 17 (IS0 5o
b bl S 0 a5 wiloe (S ool aBlie yiian ;K00 aigal 9o
S (oo oS ) S S90 JSE (o e 00 gl b (39 ool

IS5 (550 iged (00 5 (018 @S (Sle 5 Jgor
Table 5 Average of experimental and numerical results of a rhombic
sample

Pyae S Pyae dinda b
(N/mm-gr) (N/gr)

021 0.586 s
0.18 0522 o

14% 10% S0 5 o2y oo ]

= = = Experimental

Numerical

0 10 20 30 40
Displacement (mm)
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