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Elasticidade isotrépica Carregamentos normais

Deformacao normal
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Deformacao normal
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Elasticidade isotrépica Carregamentos normais

Deformacao normal
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Deformacéao angular
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Deformacéao angular

T2 = Gy12 = 2Ger2
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Elasticidade isotrépica Carregamento cisalhante

Relacao entre os mdédulos
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G = 30,74 GPa.
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Elasticidade isotrépica Carregamento cisalhante

Relacao entre os mdédulos

4 &, = £, = 0.00036590625

7\ £,,=0.0005625

\J’

i 1 r,=1,=22.5MPa &
/_\ 64,45 MPa /
>
\/ Gi \
£, = &,= - 0.0001693125
G = 30,74 GPa.
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Lei de Hooke generalizada

E11 = FO11 — %022 — $033
€20 = —%Lo11+ Lo — Logs
€33 = —%011 — $022+ £033 )
€23 = 26023
€13 = %;013
[ €12 = 26012
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Elasticidade isotrépica Lei de Hooke generalizada

Lei de Hooke generalizada
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Lei de Hooke generalizada

011 012 < 013
N\ T

022 023
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Elasticidade isotrépica Lei de Hooke generalizada

Forma matricial

€1 S11 S12 S13 S14 Si5 Sie || 04
€2 So1 Spo Spz Sos Sos Sy || 02
€3 | _| Ss1 Ss2 Ssz Sas Sss Sss || 03
€4 Su1 Saz Saz Sas Sis Sus || 04
€5 Ss1 Sso Ss3 Ssa Ss5 Ssg || 05
€6 Se1 Se2 Ses Sea Ses Ses || 06
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Elasticidade isotrépica Lei de Hooke generalizada

Forma matricial

& ¢ £ 0 00
¢ & ¢ 0 00
s1-| F EE o0l (4)
0 0 0 5 0 0
0 0 0 0 5 0O
0 0 0 0 0 5
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Compressibilidades
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Constantes de Lamé

011 = A0 + 2ueqq (6a)
000 = A0 + 2ueon (6b)
033 = A0 + 2uess (6¢)
o2 = 2lEq2 (6d)
023 = 2pEx3 (6e)
031 = 2puEq (61)

onde 0 = (e11 + €22 + £33).
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Constantes de Lamé

G=u
_ n(BA+2p)

(6a)
Nt (6b)
A
2(A+p) (6c)
© 2
B=2\ + §,U
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Elasticidade isotrépica
Efeito de restricdes
Constraints
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Efeito de restricdes
Constraints
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Restricdes e o EPD

Gedankenexperiment
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Elasticidade anisotrépica Simetria cristalina

Cristais cubicos

Ciy C2 C2 0 0 O
Ci2 Cy C2 0 0 O
1 _1Ci2 G2 Cy 0 0 O
|C”‘ 10 0 0 Cu O 0 (9)
0 0 0 0 Cu O
0 0 0 0 0 Cu
2Cy4
A= 10
(Cy1 — Cy2) (19)
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Cristais cubicos

S Cy1+Cyo
11 (Ci1— C12)(C11+2012)
Stz (C1 C12)(1Ci1+2012) (9)
Sus = CLM
2C44
A=
(Ci1 — Cr2)
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Cristais monoclinicos

Cit C2 Cz 0 0 G
Co C3 0 0 Co
Cz 0 0 Gz
|Cj| = Cu Cis O (11)
Css O
Ces
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Propriedades elasticas de monocristais ctbicos
Mdédulos direcionais em monocristais

A _ _q._1 [hKI]
Err = S1-2 (811 Sio 2344) 12
1 _q._1 [hKI]
G Suy+4 (811 Sio 5 844) l
com

oIkl = cosz(ka/ ) cosz(egkl )+ cosz(ngl ) cosz(ﬁgkl )+ cosz(Q?k/ ) cosz(ﬁgk/)

cos (6/%) ¢ o cosseno diretor do eixo i na dire¢éo [hkI], para simetrias
cubicas
hu + kv + Iw

(h2+k2+/2)% (U2 4 v2 + WZ)%

hkl
Cos(euvw) =
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Materiais ortotrépicos

Ci1 Cio Ci3 O 0 0
Con Co3 O 0 0
Cxz O 0 0

Cu 0O O (12)
Css O
Ces
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