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Standard linear solid

Time domain:
o(t) = kee(t) + ki1 (1)
kige1(t) =n(E(t) — €.1(D))

o(t) = apu(t)

Laplace transform:
0(s) = ke&(s) + k1ée1(s)
k1&e1(s) = ns(&(s) — &1(5))

(s) =2

(ky +15)é.1(s) = nsé(s)
Eo1(s) = ——&(s)

ki+1ms

— S —
Ee1(8) =g €(5)
n

k is a stiffness : Pa

7 is a viscosity : Pa.s

k1 . . . -1
oS the inverse of atime : s

Characteristic time: T = kl

1

Eer(5) = 1 €(5)

T

5(s) = [ke + ﬁ] £(s)

1
~+s
T



_ 1
&(S) = 0
( ) 0 es+k1152

?+S

_ T+s
&(s) = oy Ko

Ts+kesz+k,1s2

1
— P S
&(s)=o - +
( ) 0 s[kT—e+(ke+k1)s] s[%+(ke+k1)s]
_r 1
= T(ketkq) (ketkq)
&(s) =o +
O =0 & gtk
‘L'(ke+k1) T(ke+k1)
ke
T(ke+kq)
Time domain (again!):
ket ket
e(t)= % 1-e T(ke+k1)] + 20 o TlketkD)
e

etky

e(t)= 2+ [

ket
oo £
ke

_] e tlketky)
ketky ke

ket
e(t)= [kl k1

_ —e_r(ke+k1)] o,
e ke(ketky) 0

At time 0
_ _0%o
£(0)= Kotk
. _ kqi09
€(0)= T(kot+kq)?
Liquid

Time domain:

o(t) = né(t) = kele(®) — & (O] + nle@®) — &.(D)]
o(t) = oou(t)



Laplace transform:

a(s) = ns&(s) = ke[£(s) — &1(s)] + ns[&(s) = & ()]
a(s) = ns&i(s) = (ke +ns)[£(s) — &(5)]

3(s) =2

(2ns + ke)é1(s) = (ke +1s5)E(s)

£,(s) = I¥Ee 5()

2ns+ke
s+1/Tt _
&(s) = 25+1/T £(s)
gy _ s+1/T
s Zs+1/rg( S)
_ 2 st1/T _
% = ket 5* ST E)
S(S) 09 2s5+1/t

keT s2(s+1/71)

_ 0o 2 1/t
S(S) ker s(s+1/1) sz(s+1/r)]

Time domain (again!):

- 2% - %0 2 -
e(t)= 2k—e[1—e Ittt (1—e r)

e(t)= %[1—6 ;]+—T

£(0)=0






