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LÖSUNG

Aufgabe 1:

a)
mks̈ = Apg − Apo

b)

Vo = A(l − d − s)

ṁo =
∂

∂t
(ρoVo) = ρ̇oVo + ρoV̇o

ρoq =
1

β
ρoṗo + ρoV̇o

ṗo =
1

Vo

β (q + Aṡ)

c)

Vg = As

0 = ṁg =
∂

∂t
(ρgVg) = ρ̇gVg + ρgV̇g

0 =
ρgṗg

κpg

Vg + ρgV̇g

ṗg = −

κ

Vg

pgAṡ

d)

Ėi = Q̇

Ṫk =
1

mkcp

(−αg,kA(Tk − Tg) − αo,kA(Tk − To))
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Aufgabe 2:

a) Siehe Abbildung 1.

Abbildung 1: Skizze zum Freischneiden der Reibkupplung.

b)

θ1ϕ̈1 = −τr + τa

θ2ϕ̈2 = τr − τl

ϕ1(t) = −

1

2

τr − τa

θ1
t2 + ω1,0t + ϕ1,0

ϕ2(t) =
1

2

τr − τl

θ2
t2 + ω2,0t + ϕ2,0

c) Kuppelzeit tk aus ω1(tk) = ω2(tk)

tk =
ω1,0 − ω2,0

τr−τa

θ1
+ τr−τl

θ2

d)

τr =
2µfa(r3

a − r3
i )

3(r2
a − r2

i )

Aufgabe 3:

a)

rs =







s + lS sin(ϕ)
−lS cos(ϕ)

0






, ṙs =







v + lS cos(ϕ)ω
lS sin(ϕ)ω

0







b)

T =
1

2
mW v2 +

1

2
mSl2Sω2 + mSvlS cos(ϕ)ω +

1

2
mSv2 +

1

2
θ

(S)
S,zzω2

c)

Vf =
1

2
cW (s − sW 0)2
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d)
Vg = lSmSg(1 − cos(ϕ))

e)

L =
1

2

(

mSl2S + θ
(S)
S,zz

)

ω2 + mSvlS cos(ϕ)ω −

1

2
cW s2 + cW sW 0s

+
1

2
v2(mS + mW ) + mSglS cos(ϕ) −

1

2
cW s2

W 0 − mSglS

f)
(mW + mS) s̈ + mSlS cos (ϕ) ϕ̈ − mSlS sin (ϕ) ϕ̇2 + cW (s − sW 0) = fe − dRṡ

mSlS cos (ϕ) s̈ +
(

θ
(S)
S,zz + mSl2S

)

ϕ̈ + mSglS sin (ϕ) = 0

Aufgabe 4:

a)

ys = −

4r

3π
, xs = 0

b)

Jk =
1

3

(
∫

V

(y2 + z2)dm +
∫

V

(x2 + z2)dm +
∫

V

(x2 + y2)dm

)

=
2

3

∫

V

r2dm =
8

15
ρπR5
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