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Abstract

Over the last thirty years composite materials agpolymer, alloys and ceramics have been therdori
emerging materials. The volume and number of apfitins of Composite materials have grown steadily,
penetrating and conquering new markets relentleBsljymeric Materials Reinforced with Synthetic &ib such as
glass, carbon, and aramid provide advantages ¢f $tiffness and high strength to weight ratio asgared to
conventional materials, i.e. wood, concrete, amelstDespite these advantages, the widespreadfusmietic
Fiber-reinforced polymer composite has a tendencgecline because of their high-initial costs, these in non-
efficient structural forms and most importantlyithedverse environmental impact. On the other h#imeljncrease
in interest of using Natural Fibers as Reinforcetmerplastics to substitute conventional synthétiers in some
automobile applications has become one of the roaiterns to study the potential of using naturbleFs as
reinforcement for polymers. In the light of thissearchers have focused their attention on ndibeal composite
(i.e., bio-composites) which are composed of natmraynthetic resins, reinforced with natural fibeAccordingly,
manufacturing of high-performance Engineering Mate from renewable resources has been pursued by
researchers across the world owing to renewablematerials are environmentally sound and do nosedealth
problem. The present work includes the AnalysisHefmp Fiber Reinforced Polypropylene and Kenaf Fiber
Reinforced Epoxy Composites using FEM with varidilier volume fractions and to evaluate the bestsilen
Property of the Composites under tensile load. Musk is carried out to introduce a new class ofyper
composite that might find many engineering appioces.

Keywords: Natural fiber, Polypropylene (PP), Epoxy, Biocompmsmechanical property

Introduction

A composite is a structural material that consistsvo or more combined constituents that are cowbi

at a macroscopic level and are not soluble in ediclr[1]. One constituent is called the reinforcpttase
and the one in which it is embedded is called thérisn The reinforcing phase material may be inftiven

of fibers, particles, or flakes[2]. The most comnaavanced composites are polymer matrix composites
(PMCs) consisting of a polymer (e.g., epoxy, padigespolypropylene, urethane) reinforced by thin
diameter fibers (e.g., graphite, aramids, boron).dxample, graphite/epoxy composites are apprdrima
five times stronger than steel on a weight-for-weilgasis. The reasons why they are the most common
composites include their low cost, high strengtid aimple manufacturing principles[3-6]. This pidije
mainly deals with analysis of mechanical propertésiemp Reinforced Polypropylene composite that is
suitable for automobile application. First, the ety for orthotropic material is obtained on ttesis of
some assumptions (Rule of Mixture) and is modeléth weference to ASTM D638 [6-7]. Here the
simulation is carried out under different fiber wole fraction and orientation. Of these the optimal
mechanical properties can be
found. This work is carried out to introduce a nelass of polymer composite that might find many
engineering applications.
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Material Selection and Properties
The Hemp reinforced polypropylene composite is cteté because of its superior strength than other
natural fibers .so it is used for Manufacturingaoftomotive panels and some domestic appliances. The
material properties were shown in the table.

Table 1 Properties of fibers and resins

Densi Elastic Poisson’s Shear
ty,p | Modulus, ratio, v Modulus,
(g/cc) | E (MPa) G MPa)
Hemp| 1.4 4140 0.221 930
PP 11 2600 0.39 1000
Kenaf | 1.5 4300 0.342 350
Epox | 1.2 4000 0.41 570

Analytical Procedure
Longitudinal Tensile Modulus along X direction; MPa)
E=E{V{+EnVn
Transverse Tensile Modulus along Y direction(FPa)
VE=V¢/Et+V ,/E
Longitudinal Elastic Modulus along fiber directida]l=E3 (MPa)
Ei=E | (cos$0+ (E, /E ) (sir6) + (1/4) (EU/G (1) -2vir) (irf (26)))™
Transverse Elastic Modulus perpendicular to fidegalion, E2 (MPa)
E,=E (sin“0+ (EL /E 1) (c0$0) + (1/4) ((EL/G (1) -2vi) (sirf (20)))™
Poisson ratio along XY directiony6= vz1)
ViFmVviVitvn Vg
Poisson ratio along YZ direction;,f)
Vo3= V12 (E/Ey)
Shear Modulus along XY direction, (& G;3) (MPa)
Gi1= Ei/2(1+v1)
Shear Modulus along YZ direction, {& G;3) (MPa)
Goz= Bof2(1+v29)
Mass Density of the Materigh, (g/mm3)
pPc=pi VitpmVm
Where,
0 =orientation of fiber
€ ¢ = Strain in composite plate
o c= Stress in composite plate
E c= Young’s Modulus of plate
V = volume fraction of fiber
V = volume fraction of matrix

Sample Calculation For Material Property
At 6 =30°& V;=10% for Hemp Reinforced PP Composite
Calculation of Young’s Modulus in Longitudinal datéon
B=EVm+(E*Vy)
= (2600%0.9) + (4140*0.1)
= 3370 N/mm
VEr=V¢/Es+V n/En
= (0.1/4140) + (0.9/2600)
= 3194.06/2 N/mm
=1597.03 N/mrh
Longitudinal Elastic Modulus along fiber directidal=E3 (MPa):
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Ei=E  (cos0+ (B /E 1) (Sin'0) + (1/4) ((EL/G 1) -2vi7) (sirf (20)))™
E;=2573.25 N/mm

Transverse Elastic Modulus perpendicular to fidezalion, E2 (MPa)

E;=E | (sin“0+ (E. /E 1) (cos0) + (1/4) ((EL/G (1) -2vir) (Sirf (20)))™
E,=1731.912 N/mrh
Calculation of Poisson’s Ratio:
V1 =01~ (V1) + OtV )
=(0.221*0.1) + (0.39*0.9)
=0.3055
V25~ V12 (EJ/Ey)
=0.3055(1731.912/2573.25)
=0.2511
Calculation of Shear Modulus:
G~ E/2(1+vy)
= 2573.25/2(1+0.3055)
=937.022 N/mm2
G BEf2(1+v,3)
=1731.912/ 2(1+0.2511)
=692.155 N/mm2
Calculation of Density:
p= (Pt * Vi) + (Pm™* V)
= (1400%0.1) + (1100*0.9)
=1130 g/cc

Methodology

ISSN: 2277-9655

Impact Factor: 1.852

The tensile load on laminated composite plates peaformed with static mode using the finite
element analysis software “ANSYS 11.0". The dimensof the laminated composite plate is taken for
analysis having dimensions length, width, thicknes® 203.2mm, 25.4mm, 3mm respectively. The

composite model and property were shown in figuamd table (1.2.a).

Figure.1 Specimen modeled with Reference to ASTM

Evaluation of Orthotropic Material Property

The material properties of the Hemp Fiber Reirddr@olypropylene and Kenaf Fiber Reinforced
Epoxy Composites are evaluated by analytical met#tmatlis shown in below tables

Properties ¢ at0° Fiber orientatio
0 0.1 0.2 0.2 0.4 0.t 0.€ 07 0.8 0.€ 1
E.. (MPa | 260(C | 275¢ 290¢ 3062 321¢ | 337C | 3524 | 367 | 38: | 398¢ | 414
E,. (MPa | 120C | 135( 140¢ 146< 1525 | 150C | 167< | 158 | 185 | 195/ | 207
E.. (MPa | 260(C | 275¢ 290¢ 3062 321¢ | 337(C | 3524 | 367 | 38: | 398¢ | 414
G 108¢ | 100< 1072 114< 121€ | 1291 | 1472 | 144 | 152 | 161C | 16¢€
Gos 59z 571 59¢ 63C 662 69¢ 47¢ 77€ | 824 87t 93z
Gas 108¢ | 100< 1072 114: 121€ | 1291 | 1472 | 144 | 152 | 161C | 16¢€
V1o 19t 37:% 35¢€ 33¢ 322 19t 28¢ 271 | 25¢ 23¢ 221
Vor Q9¢ 18: 172 162 15¢ 097 137 12¢ | 12< 11€ 11C
Va1 19t 37< 35¢€ 33¢ 32z 19t 28¢ 271 | 25¢ 23¢ 221
p, glcc 1.3 1.13 1.16 1.19 1.2p 1.25 1.28 131 1.31.37 1.4

Table 2 orthotropic Material Property of Hemp fiber at 0° Fiber orientation
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V ; at 0" Fiber orientatio
Q 0.1 0.z 0.2 0.4 0.t 0.€ 0.7 0.€ 0.6 1
E.. (MPa | 25C | 257: | 261F 265¢ 269z | 2727 | 276( | 279z | 2827 | 284¢ | 287¢
E, (MPa | 16C | 1732 | 176% | 1801 | 184C | 188Z | 192¢ | 197% | 202% | 207 | 213¢
E.. (MPa | 25C | 2572 | 261f | 265€ | 269z | 2727 | 276( | 279z | 2821 | 284¢ | 287¢
Gis 90C | 937 | 1077 991 101¢ | 104¢ | 1071 | 1097 | 112 | 1157 | 1173
Goa 641 | 69 712 732 73t 177 802 82¢ 85¢ 88t 917
Gz 90C | 937 | 1077 991 101¢ | 104< | 1071 | 1097 | 112 | 1157 | 1177
Vis 03¢ | 37% | 35€2 | .339: | .322¢ | .305f | .288¢ | 271, | .254¢ | 237¢ | 221
Voa 24¢ | 251 | .240% | 230z | .220< | .210¢ | 201 | 192( | 1825 | .173¢ | 164
Vag 03¢ | 37% | 3562 | .339¢ | .322¢ | .305f | .288¢ | 271; | .254¢ | .237¢ | 221
p, glcc 13| 1.13| 1.16 1.19 1.2p 1.25 1.28 181 1{34.37 14
Table 3 Orthotropic Material Property of Hemp fiber at 30° Fiber orientation
V ; at 45° Fiber orientatio
0 0.1 0.2 0.2 0.4 0.5 0.€ 0.7 0.8 0.8 1
E. (MPa 208¢ 217: 219C | 220¢ | 222¢ | 224¢ | 226¢ | 2291 | 23174 | 2337 | 23€
E.. (MPa 208¢ 217: 219C | 220¢ | 222¢ | 224¢ | 226¢ | 2291 | 2314 | 233¢ | 23€
E.. (MPa 208¢ 217: 219C | 220¢ | 222¢ | 224¢ | 226¢ | 2291 | 231/ | 2337 | 23€
Gia 75C 100z 1072 | 1142 | 121¢€ | 129C | 136( | 144¢ | 1527 | 161(C | 16¢
Goa 75C 100z 107z | 114¢ | 121€ | 129C | 136( | 144¢ | 1527 | 161C | 16€
Gon 75C 100< 1072 114¢ | 121€ | 12¢0 | 136C | 144¢ | 1527 | 161C | 16¢€
Via 0.3¢ 0.373. | 0.35€ | 0.33¢ | 0.327 | 0.30% | 0.28¢ | 0.271 | 0.25¢ | 0.23¢ | 0.2Z
Vs 0.3¢ 03737 | 0.35€ | 0.33¢ | 0.327 | 0.30% | 0.28¢ | 0.271 | 0.25¢ | 0.23¢ | 0.2Z
Va 0.3¢ 0.373. | 0.35¢ | 0.33¢ | 0.327 | 0.30% | 0.28¢ | 0.271 | 0.25¢ | 0.23¢ | 0.27
p, glcc 1.3 1.13 1.16 1.19 12p 125 128 11 1|3437 | 1.4
Table 4 Orthotropic Material Property of Hemp fiber at 45° Fiber orientation
V ; at 6C Fiber orientatio
0 0.1 0.2 0.2 0.4 0.E 0.€ 0.7 0.£ 0.8 1
E,, (MPa 160z 1732 | 176F | 1801 | 184C | 188z | 192€ | 197% | 202¢ | 2077 | 213/
E.. (MPa 2507 257% | 261€ | 2658 | 2744 | 277z | 2761 | 2792 | 2821 | 284¢ | 2876
Ea, (MPa 160z 1732 | 176% | 1801 | 184C | 1882 | 192€ | 197% | 202¢ | 2077 | 213/
Gio 57¢€ 631 651 675 69¢€ 721 747 77€ 80¢€ 83¢ 87t
Goa 171 827 85€ 88t 92€ 95€ 97€ | 100¢ | 1041 | 1074 | 110¢
Gaa, 57€ 631 651 67% 696 721 747 77€ 80€ 83¢ 87t
Via 0.3¢ 0.37¢ | 0.35€ | 0.33¢ | 0.327 | 0.30% | 0.28¢ | 0.271 ] 0.254 | 0.2371 | 0.22]
Voa 0.60¢ | 0.55¢ | 0.527 | 0.50C | 0.48( | 0.4t | 0.41% | 0.38< | 0.35% | 0.32€¢ | 0.29i
Va 0.3¢ 0.372 | 0.35€ | 0.33¢ | 0.327 | 0.30f | 0.28¢ | 0.271 ] 0.254 | 0.237 | 0.221
p, glcc 1.3 1.13| 1.16] 1.19 122 125 128 131  1|34.37 1.4
Table 5 Orthotropic Material Property of Hemp fiber at 60° Fiber orientation
V ; at 9C Fiber orientatio
0 0.1 0.2 0.2 0.4 0.E 0.€ 0.7 0.t 0.¢ 1
E.. (MPa | 130C 1351 140¢ 1464 | 152¢ | 1597 | 1672 | 175¢ | 1851 | 195/ | 207C
E. (MPa | 260(C 275¢ 290¢ 306z | 321€ | 337C | 352¢ | 367¢ | 3837 | 398€ | 414(
E.. (MPa 130C 1351 1402 1464 152¢ | 1597 | 167< | 175¢ | 18571 | 1954 | 207(
Gia. 544 492 51¢ 54¢€ 57¢ 612 64¢ 691 737 78¢ 84¢
Goa, 93¢ 782 837 89t 95¢ | 109¢ | 109t | 11772 | 125/ | 1341 | 143t
Gau 544 492 51¢ 54¢€ 57¢ 612 64¢ 691 737 78¢ 84¢
Vis 19t 3731 3562 339¢ | 322/ | 305t | .288¢ | 2717 | .254¢ | 237¢ | 221
Voa .3¢ 7607 | .737% | .709¢ | .678€ | .644 | 607 | .568F | .527f | .485; | .44
Vag A9E 3737 | 3562 | .3397 | .322¢ | .305f | .28¢ | 2717 | .254¢ | .237¢ | .221
p, glcc 1.3 1.13 1.16 1.19 122 125 128 131  1|34.37 1.4
Table 6 Orthotropic Material Property of Hemp fiber at 90° Fiber orientation
V ; at0° Fiber orientatio
Q 0.1 0.z 0.3 0.4 0.5 Q0.€ 0.7 0.8 Q.c 1
E.,. (MPa | 400C | 403C | 406C | 409C 412( 415(C | 418( | 421C | 424C | 427C | 430C
E.. (MPa | 200C | 2014 | 202¢ | 204 2057 207z | 20¢€ 210c | 211¢ ] 2132 | 215C
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E-.. (MPa | 400( | 403C | 406C | 409( 412 415C | 418C | 421C | 424C | 427C | 430C
(CIP 141¢ | 143€ | 145/ | 1477 148¢ 150¢ | 152¢ | 154F | 156< | 158% | 160z
Go 83C | 838.1| 846.5{ | 85E 862 82¢ 881 89C 89¢ 90¢ 91¢
Gas 141¢ | 143€ | 1452 | 1472 148¢ 150€ | 152¢€ | 154F | 156< | 158: | 1607
V1o 4] 40 396¢ | .389¢ 382¢ 37¢€ 3697 362 35¢ 34¢ 342
Voa 20F | .201F | .198(C | .194: 1911 1877 | 1842 | .181 A77 A74 A71
Vas A1 | 405 | .396¢ | .389¢ .382¢ 37¢ | .3697 | .362 .35E .34¢ 342

p, glcc 1.2 1.23 1.26 1.2¢ 1.32 1.36 1.38 1.41 1.44.47 15
Table 7 Orthotropic Material Property of Kenaf fiber at 0° Fiber orientation
V ; at 20° Fiber orientatio
0] 0.1 Q.2 0.z 0.4 0.5 0.€ 0.7 0. 0.¢€ 1

E.. (MPa | 216¢ | 207z | 23€ | 1911 183¢ | 177 | 1711 165¢ 160¢ 154¢ | 150z

E.. (MPa 254( | 164¢ | 184 154¢ 150¢ 14¢€ 142C 1387 134¢ 1311 127¢

E: (MPa | 2162 | 207z | 23¢ | 1911 183¢ | 177 | 1711 1654 160¢ 154¢ | 1502
(CIP 767 73¢ | 85% 687 66% 644 62E 607 59C 57& 56C
Gos 857 624 | 184 58¢ 57¢ 557 543 53C 51¢ 50¢€ 49t
Gas 761 73¢ | 85< 687 665 644 62& 607 59C b7t 1300]
V1o 41 403: | .39¢ | .389¢ 382¢ | .37¢ 36¢ 362¢ 355¢ 347 342
Vor .481 .32C | .30€ | .31F .312¢ | .30¢ | .306z | .302¢ .29¢ 2937 | .291
Vas A1 | 4037 | .39€ | .389¢ .38¢ | .37€ | .36¢ .362¢ | .355¢ 341 342

p, glcc 1.2 1.23| 1.26 1.29 1.32 1.35 1.38 1.41 1.441.47 15
Table 8 Orthotropic Material Property of Kenaf fiber at 30° Fiber orientation
V ; at 45° Fiber orientatio
0 0.1 0.2 0.2 0.4 0.t 0.€ 0.7 0.8 0.¢ 1

E.. (MPa 174C 16€ 158¢ 1527 | 1445 | 140F | 1352 | 130< | 125¢€ | 1215 | 117

E.. (MPa 174( 16€ 158¢ | 1527 | 1445 | 140F | 1352 | 130 | 125¢ | 1215 | 117

E.. (MPa 174C 16€ 158¢ | 1527 | 1447 | 140F | 1352 | 130 | 125¢ | 1215 | 117
Gio 617 592 56¢ b4¢ 54t 51C 494 47¢ 464 451 | 43¢
Goa 617 592 56¢ b4¢€ 54t 51C 494 47¢ 464 451 | 43¢
Gos 617 592 56¢ b4¢ 54t 51C 494 47€ 464 451 | 43¢
Vio 41 402 39¢ 389¢ | .32¢ 37€ 36¢ | .362¢ | 3556 | .34¢ | 347
Voo 41 40 39¢ 389¢ | .32¢ 37¢€ 36¢ | .362¢ | 355€ | .34¢ | 347
Vai 41 402 39¢ 389¢ | .32¢ 37€ 36¢ | .362¢ | 3556 | .34¢ | 347

p, glcc 1.2 1.23 1.26 1.29 132 135 1.38 141 1{44.47 | 15
Table 9 Orthotropic Material Property of Kenaf fiber at 45° Fiber orientation
V ; at 6C Fiber orientatio
0 0.1 0.2 0.2 0.4 0.t 0.€ 0.7 0.6 0.¢ 1

E;, (MPa 170z 164¢ | 1597 | 154¢ | 150: | 162% | 142C | 1381 | 134€ | 131z | 127¢

E.. (MPa 216: 207z | 198¢ | 1911 | 183¢ | 201¢ | 170< | 1684 | 160C | 154¢ | 1502

Ea, (MPa 170z 164¢ | 1597 | 154¢ | 150: | 162% | 142C | 1381 | 134€ | 1317 | 127¢

Gio 604 587 b7z 557 b4:s 58¢ bl¢ 507 497 48€ 47€
Goa 711 68¢ 66€ 64EF 62€ 68¢ 591 571 562 54¢ 53¢
Gay, 604 587 572 557 543 58¢ 51¢ 507 497 48¢€ 47¢
Vao 41 4032 | 39€ | 389¢ | 382¢ | 37€ | 369z | 367 | .355€ | .348¢ 342
Voa .52 .506¢ | .49z | .480i | .468< | .4671 | .44z | 433 | .4z 412 | 4015
Vas 41 4032 | 39€ | .389¢ | .382¢ | 37€ | 3697 | 367z | .355€ | .348¢ 34z
p, glcc 1.2 1.23| 1.26] 1.2 132 135 1.38 141 1{44.47 15
Table 10 Orthotropic Material Property of Kenaf fib er at 60° Fiber orientation
V ; at 9C Fiber orientatio
0 0.1 0.2 0.2 0.4 0.E 0.€ 0.7 0.6 0.¢ 1
E.. (MPa | 200(C 201¢ 202¢ 204: | 205¢ | 207% | 208¢ | 2102 | 211¢ | 213¢ | 215C
E. (MPa | 400(C 403( 373( 409C | 412( | 415C | 4120 | 421C | 424C | 427C | 430C
E-.. (MPa | 200C 201F 202¢ 204: | 205¢ | 207¢ | 208¢ | 2102 | 211¢ | 213« | 215C

(CIPN 70¢ 71¢ 727 73t 744 75 762 772 781 792 801

Goa 109¢ 11€ 108¢ 115C | 116€ | 1184 | 119z | 1227 | 123¢ | 126(C | 1277

Gas 70¢ 71¢ 727 73t 744 75 762 772 781 792 801

Vs 41 402 396¢ 38¢ 382 37¢€ 36¢ 362 | 3556 | 347 342

Von .82 .80€ 727 T7¢ 76¢ | .75z | .72¢ | 27/ | .711¢ | 694 | .684
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Vai A1 .40¢ .396¢ .38¢ 382 | .37€ | .36€ | .36z | .355€¢ | .347 | .34z
p, glcc 1.2 1.23 1.26 1.29 1.32 1.35 1.38 141 1{44.47 15

Table 11 Orthotropic Material Property of Kenaf fib er at 90° Fiber orientation

Meshed Specimen

Figure.2 Meshed Specimen

Results And Discussions

This chapter describes the details of Analysisheftomposites are evaluated. The raw materials
used in this analysis are

1. Hemp fiber.

2. Polypropylene resin

Tensile Strength

The tensile test is generally performed on flatcapens. The commonly used specimens for
tensile test are the dog-bone type and the straigbttype with end tabs. During the test a unadbiad is
applied through both the ends of the specimen. AB&EM standard test method for tensile properties of
fiber resin composites has the designation D63& [Ehgth of the test section should be 203.2mm. The
tensile test results are analyzed to calculat¢ethgle strength of composite samples.
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Figure.3 Stress Distributions on Laminated Composé Plate at \f =60%
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Finite Element Analysis Of Hemp Fiber Reinforced Plypropylene Composite Plate
Static analysis is performed on the Laminated CaitpdPlate by varying the fiber orientation
and volume fraction of fiber. The results of Hempdf Reinforced Polypropylene Composite are shawn i

below tables
Fiber 0° fiber orientation 30° fiber orientation
Volume Stress, Strain Displacement, Stress, Strain Displacement,
fraction s(N/mm2) o x(mm) s(N/mm2) o x(mm)
0 135.06. 0.09349: 0.75410: 137.18t 0.08732 0.70571!
0.1 133.6° 0.09150. 0.72207: 137.78. 0.08233: 0.6726t
0.2 133.30. 0.08835! 0.69235! 137.2¢ 0.07930! 0.64827!
0.2 133.2¢ 0.0828: 0.65802i 137.72: 0.07916! 0.65064
0.4 133.50: 0.07919 0.62900° 137.77¢ 0.07763:! 0.64011:
0.5 133.30! 0.08000t 0.61866: 137.86¢ 0.07613: 0.62977!
0.€ 133.27! 0.07105: 0.56853! 138.(0% 0.07464: 0.61958!
0.7 133.92: 0.06852i 0.549341 138.17¢ 0.07319 0.60968!
0.8 134.17¢ 0.06513:! 0.52497. 138.38 0.07175 0.59979:
0.€ 134.48! 0.06191( 0.50148- 138.62¢ 0.07033! 0.59006:
1 134.848 0.058903 0.478761 138.902 0.068938 01804
Table 12 Stress, Strain, & Displacement of Hemp fir at 0° & 30° fiber orientation
Fiber 45° fiber orientatiol I 60° fiber orientatiol I
Volume Stress, . Displacement, Stress, . Displacement,
fraction o(N/mm2 Strain,z x(mm) o(N/mm2 Strain,z x(mm)
0 144.74! 0.06491! 0.59219! 151.21: 0.07345! 0.76661.
0.1 142.85: 0.07296! 0.64339° 149.83: 0.07062: 0.72551!
02 143 45, 0.05637! 0.50501. 149 24! 0.06944i 071448
0.2 141.92¢ 0.07070! 0.62464. 148.67 0.06838! 0.70339!
0.4 141.52¢ 0.06960. 0.61570! 148.38 0.C6642 0.68762:
0.t 141.16¢ 0.06851 0.60702 147.82¢ 0.06567 0.67694.
0.€ 140.87: 0.06750- 0.59909:! 147.13¢ 0.06566! 0.66922!
0.7 140.55 0.06639. 0.59110 146.68: 0.06488. 0.65750I
0.8 140.30: 0.06535:! 0.58378:! 146.26: 0.06414i 0.64561°
0.S 140.07¢ 0.06434. 0.57652: 145.87! 0.06343! 0.63354:!
1 141.69° 0.03856! 0.3477: 145.51¢ 0.06279! 0.62130°
Table 13 Stress, Strain, & Displacement of Hemp fir at 45° & 60° fiber orientation
Fiber Volume 9 fiber orientatiol

fraction (\/f) Stresso(N/mm?2’ Stiain. e Displacement. x(mn

0 148.76¢ 0.0863t 0.88756:

0.1 154.45¢ 0.07308: 0.82905:

0.2 153.88¢ 0.07048! 0.7971¢
0.2 153.29! 0.06802 0.76598.
0.4 152.69 0.06570: 0.7356-
0.t 152.10: 0.06349( 0.70611'
0.€ 151.51! 0.06136: 0.67695I
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0.7 150.93¢ 0.0£9281 0.64816:!
0.€ 150.37: 0.05722! 0.61968:
0.c 149.82! 0.05518: 0.59143.
1 149.29¢ 0.05312: 0.56335

Table 14 Stress, Strain, & Displacement of Hemp fér at 9C° fiber orientation
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Figure 5 Stress-Strain Curve for Hemp fiber at O fiber orientation
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Figure 6 Stress-Strain Curve for Hemp fiber at 30 fiber orientation
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Figure 8 Stress-Strain Curve for Hemp fiber at 60 fiber orientation
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Figure 9 Stress-Strain Curve for Hemp fiber at 90 fiber orientation

From thefig 5 it is found that the stiffness increases at Oérfibrientation and after 60% fiber volume
fraction the von mises stress increases.

From thefig 7 it is found that the stiffness increase graduatly80% fiber volume fraction with
45’ fiber orientation and after 20% fiber volumadiion the von mises stress decreases.

From thefig 8 it is found that the stiffness increase graguail0% fiber volume fraction with 60°
fiber orientation and after 0% fiber volume fractite von mises stress decreases.
From thefig 9 it is found that the stiffness increase graduatly¥p% fiber volume fraction with 90° fiber
orientation and after 10% fiber volume fraction theon mises stress decreases.

Finite Element Analysis Of Kenaf Fiber Reinforced Epoxy Compaosite Plate

Static analysis is performed on the Laminated CaitpdPlate by varying the fiber orientation
and volume fraction of fiber using ANSYS11.0. Tesults of Kenaf Fiber Reinforced Epoxy Composites
are shown in below tables:
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Table 15 Stress, Strain, & Displacement for Kenafilber at 0° & 30° fiber orientation

Fiber 0° fiber orientatiol 30Q° fiber orientatiol
Volume Stressp Strain.e Displacement, Stress, Strain.e Displacement,
fraction | (N/mn?) ’ x(mm) o(N/mn) ’ x(mm)

0 134.008 0.062755 0.496598 147.242 0.067p86 08341
0.1 133.988 0.062235 0.493104 140.58) 0.09236 BI773
0.2 133.972 0.06172 0.489631 140.062 0.081783 Q583
0.3 133.962 0.031157 0.48618 140.669 0.098891 QEB1
0.4 133.957 0.030703 0.482749 140.69) 0.102155 90385
0.5 133.957 0.060201 0.479338 140.728 0.105388 8688
0.6 133.961 0.059704 0.475948 140.74 0.108623 @p17
0.7 133.97 0.059213 0.472577 140.756 0.111B54 0@B15
0.8 133.984 0.058725 0.469226 140.771 0.115051 400
0.9 134.002 0.05824 0.465894 140.762 0.118342 1.003

1 134.02! 0.05776. 0.4625! 140.78t 0.1215¢ 1.031

_ Table 16 Stress, Strain, & Displacement for Kenafilber at 45° & 60° fiber orientation

VE:Sﬁ:e 45° fiber orientatign I 60fiber orientatio-n I
acion | Sess | sy, | Diacement| Stess | gy, | Dislcement

0 144.466 0.09433 0.834811 148.55 0.080968 0.777069
0.1 144.292 0.09880 0.874112 148.142 0.084275 6505
0.2 144.126 0.103257 0.913114 147.749 0.087%57 4663
0.3 143.977 0.10772 0.9520260 147.404 0.090944  30®b6
0.4 142.92 0.11325 1.004 147.072 0.094252 0.892367
0.5 147.296 0.060878 0.47188 147.156 0.086222 0Ber4
0.6 143.546 0.121143 1.069 146.397 0.101172 0.9512y
0.7 143.419 0.125714 1.108 146.173 0.104237 0.97845
0.8 143.295 0.130115 1.146 145.904 0.107501 1.007
0.9 141.331 0.125781 1.086 145.67 0.110885 1.035

1 143.065 0.139065 1.223 145.441 0.114242 1.064
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Figure 10 Stress-Strain Curve for Kenaf fiber at O fiber orientation
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Figure 12 Stress-Strain Curve for Kenaf fiber at 45 fiber orientation
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From thefig 10 it is found that the stiffness increases at O°rfibgentation and after 70% fiber volume
fraction the von mises stress increases.

From thefig 11 it is found that the stiffness decreases gradwlB0% fiber volume fraction with 30° fiber
orientation and after 30% fiber volume fraction thom mises stress increase.

From thefig 12 it is found that the stiffness decreases gradwlly% fiber volume fraction with 45° fiber
orientation and after 40% fiber volume fraction ttom mises stress decreases.

From thefig 13 it is found that the stiffness increase at 50%ifitolume fraction with 60° fiber orientation
and after 0% fiber volume fraction the von miseess decreases.

Conclusion

The Laminated composite Plate was analyzed byd-Biément Method. From the analysis it is
found that the ply orientation greatly influencde ttensile load of three ply laminates. The Tensile
behavior for various ply orientations illustratbatthe Stress decreases gradually at one pogrghes to
critical Level. The stress, strain and displacenaet obtained by analyzing the plate with Hemp IFibe
Reinforced Polypropylene and Kenaf Fiber Reinfordgubxy Composites at different fiber Volume
fraction. From the result, it is clear that theninated plate of Kenaf Fiber Reinforced Epoxy Cosifes
withstand good tensile Property at 60% Fiber Volufnaction. The results will be useful to predice th
tensile properties of the Hemp Fiber Reinforcedypapylene and Kenaf Fiber Reinforced Epoxy
Composites during their usage in automotive appdtina This work shows the successful Analysis of a
Hemp fiber reinforced Polypropylene and Kenaf FiRemnforced Epoxy Composites.
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