75 -64 . go e 12 0 louid 7 093 1399 Jdidmwl (Yl pal Sags 9 il (w Jigo dlxo

D9 3y sole doliolo

Ol g g SOl (qunige

www.smeir.org

/4

6185 5L Cani Al BLIIL oull Coglly b jawolS 92 Wgddno goue ol g sl
sl

*2 T .. 1 .
Ol e Sy olKitils (SilSe casdige 008ty (Lalgn  wiige cs )l (oalis I a3l ils -1
O ey a3 ol8tils (Sl caniigo 0082l Lblgn  waige «ltdls -2
amin-farrokh@modares.ac.ir 14115 -111 i, 55000 o) *

ooz o SleS!

"

Jol5' g allia

1399 513 :cab e
1399 5 505 2 tadsl 59l
1399 (L1145 a

o Glain Coenle 8 (5 ey il CuealS (655G L St Slahad wgn slacusgase 31 (SO Bis (Gados )l plal 5l Bus
ol (b dlge 5l osliial Jlo 10 sladiges conl 53 4y p3¥ .0l o (I92 Wginie) ClSm,gige 5l slaakd clo ;o 0350l sole

2 Jle ollg pae T ab 4 g adg 55 Gowy wlas as 4 jsShe Cudgame 5l jalite il e aded BLI L oo gl
@ Oladad g oo 9 0,05 0925 Cudgaze ul Coile I slacy jaelS jo AT ail o Sy (8,5 Cu s9Y9 sl B el

Plgad asly coleS ool w4 Gubizs ol 40 buly ed 10 05 oy GeSebiw B L 1) ooy Cond LB Slgaals
& . . . . . . . 0. . . . P lga Wgbn

29 0,8 Dbl SVl Sl ly sl Jeing () anlad ol CSle Cuz 5l 090 )l g (SHe eleS (65 sk _‘w s
B Obal )] a5 aislo a5 3 g0 askid oles b canliie laodisS Coglli (w)p 4 oo m Sle Cugi (sly dalol S o5ise lald
sseelS ojle

3B 2 se el gl el 5 Sl ol JS5 oo sladiges colo Gy sl B30 (55 o 4 o leoB Ated S T
T . . _ - - «5“‘55‘1 “L x )‘-‘“’l s (6.3

3,85 dayl 1 s 90 5 iy 15 Joe (6l CojeualST olg g 0 o))y usSLI I58le 5 0 dalad sumdn Juwe olRiole;l o Loy Sy
@75 Jelos 4 g il e el b Ige g Lol 50 ah ) o] S 5 (s3letnnd GusSLT 5o Wsdiia slagygasl 5
o,5 walg> Loyl byl i LSALQJ CojeealS cpl aS ol las Qyﬂ @b Al asls QT

aled (Syge S

Fabrication and numerical analysis of glass fiber reinforced composite air
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The purpose of this article is to remove one of the limitations of manufacturing and production of industrial
specimens, which is employing a thermoset polymer-based composite as an alternative material in the
construction of a motorcycle part (air manifold). It should be noted that the existing parts are produced using
polyamide materials reinforced along with glass fibers. The mentioned limitation means that there are not

enough order circulations to start production, and therefore there is no financial ability to make steel molds for

Keywords: A R . . .
Air manifold plastic injection, which is not the case in thermoset composites, and relatively complex parts can be molded
Engine Parts with silicone molds. As a result, in this article the types of thermoset polymers were investigated and

Composite Structure
Novolac Epoxy-based Vinyl Ester
Chopped Glass Fiber

considering the mechanical and thermal properties required to production this part, Novolac Epoxy-based
Vinyl Ester resin was selected and to strengthen the resin, various reinforcing additives suitable for properties
of the manifold were investigated, which resulted in the selection of 3mm glass fibers needle in a weight ratio
of 30%. By fabricating the test samples of the mentioned composite and extracting the desired properties in
the laboratory, the 3D model of the part was employed in Abaqus software and the composite properties were
defined for the model. Then the operating conditions and manifold tests in Abaqus simulation and its results
were evaluated. Finally, the air manifold was fabricated by the composite material and then analyzed
experimentally. The test results showed that the selected composite will pass all the conditions.
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Table 2 Properties of selected cured resin
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Fig. 1 Dumbbell-shaped mold and drawing
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Table 5 Properties of Selected composite

S5t 15724 AV Jgoo
o pogils o5 15 5
021 Og=lyy S
00010 m/m’k bl ey
094 26 S

odijlw oole oz 5 Watio (gumdw Jow il L

B i yliel glaggasl ool gl 1) kb ool Glsise <]
03,5 Esgiome lall s, & ogSUT Lo 003 3y 505
9 adgi al> e o)l ol o Cudidge 5 laggesl plonil 5l Gy B

255 JIRA )% Slapygesl Lo i dlye )] o oS

GO ‘SLQOS.O)’T -3
s 50 oS playgeil 5l Lidu (iluand 4 Cwend Gl (o
a5 Gyob w4 Al wlgs Sl il ly lee Weaie ol

. 3. S - B 3
JBles 50 1,7S (b 8l jo eas (ol asks

" Instron 1+ YV Frame With The ¢+ + Series Upgrade
2 Finite Element Method (FEM)
® Catia

68



G3LT F 58 ol (aw G riad Gppiie e Soxo

oAl 51 (§ 138 )Ly a5 duingals LI Ly 0 3ubs g s jgrels Igd Sginie 33 Jals 9 il

Sl g Slesle Gloj azs ;0 105 walysi (g ymess
1 e o3Il cplpl 0,8 amlgs loy dude e Giul3dl (yges]
slaogesl &S Gl 5 ool askd ol sl o3l n Sange

A sels ol cdlas ol Waaiie

8,Mises (MPa)

125

L2

] | LS 1 0.5

Vs ol §, Mises | 16 (P 15 (MPa) 136 (MPa)

L358 (MPn)

Mesh
Fig. 7 Mesh Sensitivity chart

Do Sl e 1SS
Jo 4 g b ge 8 IS0 Bilae s o
. S 5 4
g oo i8S s 07 S 505 L ¢lp a5 oSl
6 . = . . .
Lol gog (ot g (05 lo )5 ez 4 azgi b g ankad g4

s ooliial T 13 Ll e 51 Loyl

4 Element Type

x

Element Library Family

@ BStandard O Explicit | Heat Transfer -
Membrane

Geometric Order Surface

see _________________________________[

@ Linear (O Quadratic

Quad  Tn

4 Reduced integration
Element Controls
Membrane strains: @ Finte O Small o

Membrane hourglass stiffness:

Bending hourglass stiffness:

Drilling hourglass scaling factor: @ Use default O Specify

Viscosity: @ Use default O Specify

S4R: A 4-node doubly curved thin or thick shell, reduced integration, hourglass control, finite membrane strains.

Note: To select an element shape for meshing,
select “Mesh-> Controls” from the main menu bar.

Fig. 8 Select the mesh type
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Fig. 11 Von Mises stress vibration level test (25 Hz)
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Fig. 12 Effective equivalent strain vibration level test (25 Hz)
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Fig. 13 Von Mises stress vibration level test (150 Hz)
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Fig. 14 Effective equivalent strain vibration level test (150 Hz)
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Fig. 9 Von Mises stress vibration level test (50 Hz)
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Fig. 10 Effective equivalent strain vibration level test (50 Hz)
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Fig. 16 Von Mises stress in the first zone of the vibration durability test
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Fig. 15 Selecting the first zone in the vibration durability test
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Fig. 19 Von Mises stress in the second zone of the vibration durability
test
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Fig. 20 Effective equivalent strain in the second zone of the vibration
durability test
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Fig. 21 Selecting the 3th zone in the vibration durability test
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Fig. 17 Effective equivalent strain in the first zone of the vibration
durability test
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Fig. 18 Loading direcion in the second zone for vibration durability test
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Fig. 24 Selecting the 4th zone in the vibration durability test
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Fig. 25 Von Mises stress in the 4th zone of the vibration durability test
il | oz CulilB yga3] o loz dilate juce 98 L5 2D S

73

o5 S e b g S k5 20 1) LesSLT e 8924
70 5l NS L Gla S slass Ll o5 @b JSoLo
$lp eSlwsl J> @ axg b e g9 ol bl ad e
alad 53 4y azgi b gl e a3)S Sl o (s )15,
a8 ol e el o b5 5 oy oS e
L b a5 as ol sysb 5 bie o)l s oslizul
Sledbol 10,5 51y 5l e ASS (5 s o i o3l alS
10 13 (o3 0590 1y 305 S Caml o J
O Ao o eols las 22 Ko o a5 jebles
)‘ )AAS as Mb‘f J&«AL& 22 L\JJ‘)J P~ aslaie » ob)|5
Jobee Sy (13,5 L adasl,y yo el axdad IS ol s
»}lﬁmbdzooiw%@léjlgbu})oz3k}i&
o s lao g Sl i Cojenels GBS ol

S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+2.220e+07
+2.035e+07
+1.850e+07
+1.665e+07
+1.480e+07
+1.295e+07
+1.110e+07
+9.250e+06
+7.400e+06
+5.550e+06
+3.700e+06
+1.850e+06
+0.000e+00

Fig. 22 Von Mises stress in the 3th zone of the vibration durability test
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Fig. 23 Effective equivalent strain in the 3th zone of the vibration
durability test
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Fig. 26 Effective equivalent strain in the 4th zone of the vibration
durability test
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Fig. 27 Immersion in gasoline
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