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3.2 Aftter a burn-off test we have

t(l\.(_ “O“O\'\/-"\J daCa:

(l) Mags a‘: crucible : L3.6500 9

('J-) Masg of erucible + composite. So. (g% 3

(3) Mags of crucible + Q\uss; L. L4t 36 9

Dengities:

\

Glass f‘F

Epoxy  fm
(‘t-) Mass ol 0(455 = (3) ,_[_,) .

2.5 4 /¢.\3

1. X /cnz
J

= 1.
W 9 F 2 3
E) Mass of composite = () =0): w, = 2.53:13 4
Mass of cPow] =/5)'@)’ w,, =o.7241 9
Wefa‘«l' (massB Cractions :
W 4J+ <J,
‘p = G-C = O-F1O W”\: ;’::O.lqo
Volume of lags = "V, = (:{f = O. 7189 C'.""3
J £ P
Volume of eP"“]" V" m 2 O0-b1E cm?
f»\
Velume ‘f—ract’io'\-s:
V, 2 Ve = 0.5,0 Vm =22 . - 0460
Vg rVy, T

Ve +Y,.,

3.‘1- Caleuy late he deﬁs,'EJ Op tlhe compcsite ('ﬁ proL’em 32

= = = » O Coom
See LYY Vg +Vm 2=/

Find the void conlFent i € fc& = '-SQGAMS.
\/‘U' - fct' ”_Pce

©
s e e eereti— = O- o:)_' ) C'e’ 2. ' /p
fct -
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3.5 Caleculate 079/0-:,‘ anol G_*/O'; for UD composites with

Ve 210, 28, 50 and 35, § € k0D GPa and E,:3.2GFa.

We have € = 9% .93 - Te = 9% = Ef - 1ns”
E¢ Em E. Om

—
~m

we have also =

1

E';,V{' + E Vw\

< M

EF‘/G +— € (I’VG)

so that J¢ . Ee - E¢
& Ec E&—Vf— + Em (--Vﬂ
Ths ives .
J Ve (L) - 10 25 5O EXS
E, (GPa): L2.9 109, L, 2101.6 300.8
K 9.33  3.41  1.48  1.33
O«

3.6 Calculate EL_ , Er ) G, v and Vot Feor 8\qss—¢—{>o~m3) 3».Pk.'t-¢-
‘Po"j; l(¢.,/la.r-cpa;(x0 andl boron-glumiaium Com posites with
Vez28, 50 ano F5 Jo.

E.= EogVe + E, ("\/4)
ET = ! = EF EM
Veleg +(1-Vg)/Em Envie + Eg(1-ve)
Ger = Ge G here G ® E for eacl, matarial,
GmVe + Gg (1-Ve) 2(1+V)
\)._-r - ").; \/4 +~ vr\ ('-"VG)
e is alseo -‘akeresh‘r\:) o caleulate ET— arnd Got us.‘ma “«((b"—g-
'/ e EF -
= Er = -———'-L—(+§ V'F Enm q:(/g"')’ , ?:2
l-r] Ve 4 (E;/£M3+§

.14 ;‘]V; c :(GF/Q—M,-I 2
R 1 GrtayE 1 3

See bables on nexl oy e
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2.3 A rod cengists of a matbrix ad bwe bt”oes of Ribre as shown
in the table in the Ftextbeoolk.

(@) What s the maximum load the red can Carra withouw t

, 2
"“Pt“'”;’\\‘) ,gi"u\ chat the areta of cross-seckion 3 1O em 7

we need £irst @e - - Wa Wea

Wn oy Wea
P PrA fea
== fc = 1. 74t S J/CM3

L
[¢2

Va‘ M2 -P‘rn.bt-‘ol\s :

Va: £o Wi, Vens o Wea, Vep: fe wea
it ’ $Pea fea
= Ve = 0. 464 Ven = ©C313 Veg = 0.8
Calculate maximum stradas '
€u: ° o—gc => Eum =0.017
¢

Cuta T 0.0200
€uea = ©0.0TSD

The (au’aest stra:n the Frod can with¢rand w.theat rupture s bthus
Eun = O.017I

We have Ee = EmVi -f—E{:A\/{:A ""EPQ\/-CB = L. 90 & Pa

Tomay = Cum Ec = O.LALF Py = 426.7F MPq [:N/M,.:—)
=> Faax = L2267 >(l¢>3 N = L7 |¢'\)

———

(b) Wha - s the areqkest' load the rod ecaa qul‘a?

Here we can malce two d:ifferent agsumpbiens:

(l') ﬂe ~abrix cra.oLS “p cg,v\,P',O—VeiU -‘Ul«en € > G._‘m d-’\d

Cq,r'—o' es ~neo ( oa c'

(‘:‘) ’rl\e mabtrix contianues o Carl*o that par(" o-p the (OqJ

't carried whea F reached 27 WN Lot oaly the €ibrec

contribute to further i ncleasp
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(i) At Fracture (crack.‘nd) of the matrix we have €= e, = 0.0F
oand F : 273 LN. F;r E> Cum We aSSum@ thal” the mratbrix
cracks complekelj d:v:ka Omz0 a~d Epm <O,

’
Then Ec = EfaVea + Egg Veg = 23.21 GPa.
!
At nopture of Fibres A we have € = Eupp and =€, € o= bblMfa

%o tlhat F - L(—‘o'-e L‘N

For 6>eqfﬁ Ol\‘b ‘L’-bl’es R arc inbtact,

Now Eo'l = E'FB V'Fs - |?>o3 Q—-Pa_

At rupture of Fiores B € 2 Cues and Tz: Ec € gy = 5 MPa.
se that F:68.1 kN

Wwe conclule £hat the greatest load the rod can carry is

Frax = LGk LN

and tuabt EWis ;s r-eqc,(o\.ea‘ ahen @'.Lres A r—upl:’qre.

(‘i) For € > €Eun the tacrease of loa.a!.‘«a ocewrs oala ia the fibres:

Aoge
2e “Egas = EgaVey +EggVpp = 23.21 GPa

Up teo rupture o f Fibres A) Agc =Cufa —€um ~0.0029
= Ag.: 0.0633 GPa = £7.3 MPa
=> AF =673N and F:l29+67 L824 N,

For €>Cues W@ ™ust assume that all A -fibres are $Fractured

So t‘\.&"@ areé o’sl:) - constant C‘ontr;but‘a‘ov\ FI“ON\ the matrix

Tpn = Tym = 0.06 GPa and a contribution ffom Fibres B £ 0gg~ Eg€ .

At Tuptwre of £ibres B} O¢g = Eeg Cusfyg = Uupg = O S GPa.

Then the “re..,l’est stress the rod can take after l"uptul"- o'p
Libres A s ineq bb G

1y

¢HM \/'-\"*' U.“‘FB \{8 = lzé Hpa
L6 WN

1"

wi bl F

Thic is less than whes Ffibres A rupture so  Fo = £96 N
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(©) The wmabtrmix ruptures ‘A’"S‘tl twen Fibres A an~d ’p-"m“J Hbres B,

(A The |oaA—e,(0At)»t;oh cuarve Jdepends on whether w e adopt
assumption () or (N Assumption () means CEhat the mabr)x
has a ductile behaviour with go=0u. For €= €amu, while
(i) means that the matrix 1s brittle so €that OTRz=0 For € 7€mu.

w e ol:splaxcen.enf control ;

F g N
L3 L4
L\-T&—— '..,'Lq —

) 1238
d - . -

- T 3 1
o) /l \ / e 1 1 6
O.0tF) ©.0200 ©.035%

With load control the drops in loao..:aa camnnol ocecur in a stable

manner. The behaviour is thus:

F i F &

wnzontrolled
behaviowr

uncontre “eal






