Partie |

Solution Ex 1

S11 = E{' =5,780107°GPa™",

S12 = Sa1 = —v2E7 T = —0,208 107°GPa™ !,
Sy = E;' =30,211103GPa~?,

S13 = S31 = —v13E7 ! = —1,445107°GPa™ !,
S33 = E;' = 193,424 1073GPa™ !,

Sp3 = S3p = —Up3E; ! = —5,166 107 °GPa™’
Ssq = Ej' = 308,642 107°GPa™",
Sss = Ez ' = 120,919 107°GPa™ !,
Ses = E;1 = 106,610 107°GPa™ !,



Solution Ex 2

Matrice de
passage

Matrice de
transformation
des contraintes

P=|-sin30 co0s30 0=

[ c0s30 sin30 O

0 0 1]

075 025 0 0 0

025 075 0 0 0

0 0 1 0 0

0 0 0 087 -05

0 0 0 05 087

0435 0435 0 0 0
/ T
C'=T_CT

Sr:Cr—l

[0.87
0.5

0.87 |
—0.87

0
0.5

05 0]
087 O
0 1




0

0
0

-

[ 5,780 —0,208 —1,445 0 0
—0,208 30,211 -5,166 0 0
—1,445 —5,166 193,424 0 0

0
0
0

173,415 1,425 1,334 0
1,425 33,2710,899 0
1,334 0,899 5,205 0

0
0
0

0
0

0

0 0
0 0
0 0
0 324 0 o |SP
0 0 827 0
0 0 0 9,38
o
0
0
0 308,642 O 0

0 0 120,919 O
0

0 0 106,610 |

10-3Gpa~!



Solution Ex 3
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Solution Ex 6

AV [ E, =138 GPa
3301 g 9 Gpa
Tableau 2.3 = | Graphite { ~
- G, =69 GPa
Xpox
poxy | v, =0.3

Matrice de rigidité [Q] :

Matrice de souplesse [S] :
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TABLEAU 2.3 Constantes elastiques fondamentales des composites usuels |Gibson]

Composites E4 E, Gq2 V42 Vs
Ms (GPa) Ms (GPa) Msi (GPa)

T300/934 19.0 (131) 1.5(10.3) 1.0(6.9) 0.22 0.65
Graphite/epoxy
AS/3501 20.0(138) 1.3(9.0) 1.0(6.9) 0.3 0.65
Graphite/epoxy
p-100/ERL 1962 68.0(468.9) 0.9(6.2) 0.81(5.58) 0.31 0.62
pitch
graphite/expoxy

11.0(75.8) 0.8(5.5) 0.33(2.3) 0.34 0.65
Kevlar® 49/934
aramid/epoxy

5.6(38.6) 1.2(8.27) 0.6(4.14) 0.26 0.45

Scotchply® 1002
E-glass/epoxy

29.6(204) 2.68(18.5) 0.81(5.59) 0.23 0.5
Boron/5505
Boron/epoxy

4.45(30.7) 0.51(3.52) 0.21(1.45) 0.32 0.65
Spectra® 900/826
Polyethylene/epoxy

3.54(244) 1.0(6.87) 0.42(2.89) 0.32 0.30

E-glass/470-36
E-glass/vinylester

Kevlar'is a re istered  trademark of DuPont Company, Wilmington,
Delaware :Scotchply ™ is a registered trademark of 3M Company, St. Paul, Minnesota;
and Spectra” is a registered trademark of Allied-Signal Company, Petersburg, Virginia.
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