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figur1 Fr̊an sist:
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2LEA2?δEA2

L

⇒ δ = FL

EA2

Summering av vad vi lärt oss

Differentialekvation Kroppskr. Styvhet Belastning Motst̊and

Böjning q = −dTdx , T = dM
ddx , M = −EI d
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Vridning dMv
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Dragning dF
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dx X EA σmax = F
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Viskoelastiska material

1. Bygg modell

2. Formulera en differentialekvation

3. Laplacetransformera tur och retur

Linjärt elastiska element

Viskosa element
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Maxwell-material



ε = ε1 + ε2

σ = Eε1

σ = ηε2

⇒


ε̇ = ε̇1 + ε̇2

ε̇ σ̇E + σ
η

σ(t) = σ0(θ(t− t0)− θ(t− t1))

Laplacetransform

L (θ(t), s) = σ̃, L ( ˙σ(t), s) = sσ̃ − σ(t0)

L (ε(t), s) = ε̃, L (ε̇(t), s) = sε̃

V̊ar differentialekvation blir:

sε̃ = s

E
σ̃ + 1

η
σ̃ = ( s

E
+ 1
η

)σ̃

θ(t)→ 1
s

θ(t− t0)→ 1
s
e−t0s

sε̃ = (S
E

+ 1
η

)σ0(e−t0s − e−t1s)1
s

= ( 1
E

+ 1
sη

)(e−t0s − e−t1s)σ0
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Vi vill lösa ut ε̃:

ε̃ = ( 1
SE

+ 1
s2η

)(e−t0s − et1s)σ0

L −1(ε̃) = ε(t) = 1
E

(θ(t− t0)− θ(t− t1))σ0 + 1
η

((t− t0)θ(t− t0)− (t− t− 1)θ(t− t1))σ0



0, t < t0

σ0( 1
E + 1

η )(t− t0), t0 < t < t1

σ0
1

/eta (t1− t0), t1 < t
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