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Table 1: Fibre Types
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Figure 1: (a) Glass Fiber Orientation,
Loading and Fiber Angle
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Table 2: Glass Fibre Properties
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Table 3: Properties of Composite Reinforcing Fibers
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Figure 2: Effect of Fiber Volume of Fraction and Angle on the Strength of Glass-Epoxy
Composite () = 0°)
80
(a) E-Glass — —+fiber angle=0

© 70
o -=-fiber angle=30
S 60 e
» fiber angle=60
'§ 50 17 fiber angle=90 /
= 40
(2]
o
c 30
>
2 20 / // _

ey

0 47 T T T T

0 20 40 60 80 100
Vol. Fraction (f)%
(b) S-Glass 90 1 : -

.80 H —+fiber angle=0
g 70 1 -=fiber angle=30 /
g 60 fiber angle=60
" i
=] fiber angle=90 /
3 50
= 40
_UJ /I
2 30 /
3 20 -
>_

0 ’1' . T T T T

0 20 40 60 80 100
Vol. Fraction (f)%

“%,46.02, ) 1) (,*.""3244, %5)2"3 D)1
=070, " A BAT% , % . %) ", 1) 270, " "% §
5,/.2" =84, 1% i $U07%, $4*) 4, %5, "
6. "'E>7984, 81 %, 4%, 31/, 345, % BI) . 7%, , "
6, %8t (, 0 CIS%ES% , 43, "/*148) "§58¢ 2t et al.
(DEEEG

TY2— ,#1% . /8) ") IS, ** 86 "4, 11, /5"
%, §—) 3202 K) 1% , §— . $Hi<i— §, L. IS/ "5,
“00) (% $% , 86 .. "/, D1#8) 2" 71" =) 3212
%™, " 4, JSS) A8 B 1S, % .70, §) 188% , #2244, *
52" 3UAT%,, "SI, . IO S, " TG)
9, 40) (, *#5) 2" 30 ML, "3 G *

S TTSNGOE B) TSEAR L /S 0/, T (IS,
Y=, 0,5 5,8, . L BOB.02, %%, T,
* TOITEL T, S S— ), 31581U)8). "/,
(DEEEG

=%, 4 . 3301) ") 148%, 584984, "#) 170, "
e/, %, i—)3202 0\ (, 5, " DEEE: %,
UL7%, "S—IS )4 A, 3, T TE ) (8%
$h, #=070. " 8% "H 4F T HI) =4 EAY LES)
DEINFINY _#)*6)02— , 1% . /8) "MECH) (4" 78)
S0, BON 7%, * "SI, T LU 3E SR, TS . )
>970. " "UX) 8%, 770 " 966, 8%, i—5)15)2"'3
WNOEANY L #$)EDFIFNEANY ¢ . $6)02— , #1% . /5"

This article can be downloaded from http://www.ijmerr.com/currentissue.php

363



Int. J. Mech. Eng. & Rob. Res. 2012

A M Al-Mukhtar, 2012

MECH: %, *,1)*, #=)*,4.0) (."'/, 13, "7 48—2"
J96)) " 8% L, IS, % . $T7I6, £ £(U3, # . T
14 /0,4 .7 43, "7

JSHK, Y T0, " 8%, 45, % . BR) 4L TS, 9
=) % $%—)*, 47 21 . 50, #) X3, "17"1" T8% , #)$)*
)P4, 0/)48,450. 3, "132, 8)8%, #, 11, /) 1#)§.$) "
10,5 8 %%, D, 470, 9.6, 8D R, L
5,%.60)%

Effect of Loading Angle (@) and
Fiber Angle ( )

Xi72* S %) ("#8%, #) 581", 344) 4, %%, H .S
)-8, —4,*.52% #— _3,{YBP#, —40) 81" 7. "
, ) <Bfi— _$H<i) %, £>770. " " 3ETT0. " %o %,
P, TR0 3T LT, 83, /%, 07, TS,
—)32027§) 1, 0. "$i/198% %, i— . <i—2—16..12,§)1
—)32026)/ /2% 5. $8%, 0) . 34" 7. 70, £, A2 . 18)
$%, #45 ,*#."" 70,9

Figure 3: Effect of Loading Angle on the Strength of E-Glass
(@ =0 70
~f=0
5% \\ ~f=10 |
©
& 50 =30 |-
Py \ f=60
3 40 \\ ~f=90 |~
=
w 30 L
£ 20
210
O T T T T
0 20 40 60 80 100
Loading angle
(b) 7=30 80 ~f=0
70 a ~ i
— / \ +f=10
[{]
o 60 f= ||
o / \ 30
:; 50 f=60 _
3 40
= \\
»w 30
g \x
a 20
>_
10
0 T T - T - T T M
0 20 40 60 80 100
Loading angle

This article can be downloaded from http://www.ijmerr.com/currentissue.php

364



Int. J. Mech. Eng. & Rob. Res. 2012

A M Al-Mukhtar, 2012

Figure 3 (Cont.)

Loading angle

(c) T=60 80
70 4| —f=0
S =f=10 PN
% 60 3
e f=30
2 50 71 —f=e60 e
;8 40 +{{ =90 \
» 30 //
()]
S 20 —
~ 10 —
0 =|r T T T T 1
0 20 40 60 80 100
Loading angle
(d) 7=90 90
~f=0
— 80 —
€ 70 N ~f=10 |
(O] \
— f=30 |_
» 60
3 50 \ f=60 |_
o
w» \\
2 30 \\
2 20
O T he T e T T
0 20 40 60 80 100

=h—f0_**, " 2084 (,*,#)58.4", 341)*4 8%,
=770.7"#884,%Q,6,*%%,0, " ";#=270. " "# U5, *"

%.6, 8. 4%, Mi7%, "$6 .02 , £ 14— ) 3212732, #)
0, PAF) 4, 458, "o o) (CEEXET 2%, VY

Figure 4: Effect of Loading Angle on the Strength of S-Glass

(a) 7=30

Q0
80
70
60
50
40
30
20
10

o

Young's Moduls (GPa)

AN

™~

—~f=0

=f=10
f=30
f=60

~f=90

40 60
Loading angle

80

100

This article can be downloaded from http://www.ijmerr.com/currentissue.php

365




Int. J. Mech. Eng. & Rob. Res. 2012

A M Al-Mukhtar, 2012

Figure 4 (Cont.)

(b) 7= 60 90 —
80 1 B
= -=-f=10
o 1|
o) 70 =30 / \
2 60 1 f=60
-8 1 | —sf=00 / \
= 50 / \
W
K> 40
[
3 // \
S 30 N
20
10 \
O T T : T — - T s
0 20 40 60 80 100

Loading angle

S0, #1U5, ¥ F — 885, #)X, ", 3. ""'3) (8
$6¥) 27980 , #— _$, * . 0] 284887 £. 0" )4) " "150, )
N7, —8)45,8) 4, ", 3841, %, S 08K
0, 130, /50) "% &, <4, /3, 38) 6.6, 8% , Bhi7%, *$
STt T ) E)M FOEEM=2/0% 4— _§, % 4"
" LI38)E5, £ IS AL, *, AR 4, K5, T
31, *, "B, /%) "6

2%, #/)""$) ) L%, £ kT )$) 4814R) 4, *SL, T
=AY, L)) AS— K 7%, E— S, 4.0
1) 4, JUi/. 440/ 5" "U)8). "/ , iDEEEG

S0, d—, /%" A A S, R,
0, 45, *"E) M, 'S, 344 % 00, US) %, £31F, /$) D)1
S, 8. 440, 3E7S% Tz, T B, T2 TF,  EC, 0
Cswi) ™, 4788, 3458t , . ""LDEED

R TR L (I O CBL I T € 70 T T
YHBYI2— % . /50 8% , =) 3202 £ ¢, 0 *$i/138
QB3 7%, ", EXIT2% # [0 =%, Hli—(8 Q)
% 32/ b TE FUS LT H L Q%
LSS, ED, /%, LTI TS TS 3
S, "9

Figure 5: Variation of the Mod

ulus of Elasticity with Fiber Angle

90

80
70

-+f=10 =f=90

60

50
40

30

Young's Moduls (GPa)

20
10

0]

0 20

Fiber angle

4

0 60 80 100

This article can be downloaded from http://www.ijmerr.com/currentissue.php

366



Int. J. Mech. Eng. & Rob. Res. 2012

A M Al-Mukhtar, 2012

Optimum Design Points and Limits
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