


36 s
7 500 kg
34

14 m s−1

8 m/s2 ±1 m/s2

u(t) = R · i(t) + L · d i(t)
dt

+ e(t)

Jeq
d ωm(t)

dt
= cm(t)− cr(t)

cm(t) = Kt · i(t)

e(t) = Ke · ωm(t)
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cr(t) = 0
u(t) = U0 · H(t) U0 = 700 V

T5%

t s

ω rad s−1

Tm · d ωm(t)
dt

+ ωm(t) = Km · u(t)

Hsimp(p) =
Ωm(p)
U(p)

=
Km

1 + Tm · p



Ωm(p) u(t) = U0 · H(t) ω(t)

ωm(t) t = Tm t = 3 · Tm
t = 0 ωm(t)

Km Tm



M1 M2

u1 u2 M1 M2 i1 i2
Cm1 Cm2

e1 e2 Ke1 Ke2 Kt1 Kt2

R1 R2 L1 L2 M1 M2

Jeq Jeq = 3 600 kgm2

CR CR = 22 200 N m
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Ωm(p)

Ωm(p) = H1(p) · U1(p) + H2(p) · U2(p)− H3(p) · Cr(p)



H1(p) =
Kt1 · (R2 + L2 · p)

D(p)
H2(p) =

Kt2 · (R1 + L1 · p)
D(p)

H3(p) =
(R1 + L1 · p) · (R2 + L2 · p)

D(p)
D(p) = Jeq · (R1 + L1 · p) · (R2 + L2 · p) + Kt1 · Ke1 · (R2 + L2 · p) + Kt2 · Ke2 · (R1 + L1 · p)

U = U1 = U2
Ke1 = Ke2 = 22 V rad−1 s Kt1 = Kt2 = 22 N m R1 = R2 = 0,03 L1 = L2 =

7,2 × 10−4 H
U1max = U2max = 700 V Jeq = 3 600 kgm2

KEeq Kteq Req Leq
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ωc(t) = Ω0 · H(t) Ω0 = 30 rad s−1
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A
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B
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+

C
p

ωm(t)

Ω0 = 30 rad s−1

t = k · 1
b

k ∈ [1, 3, 5]
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0,01 s



Kd · (ze(t)− zs(t)) = S
d zs(t)

dt
+

Vt

2 · B
· d (pa(t)− pb(t))

dt

(pa(t)− pb(t)) · S = rc · zs(t) + f · d zs(t)
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dt2

ze(t)

zs(t)

p1

p0

pa(t) pb(t)
Ca Cb

va(t) vb(t) Ca

Cb

rc f m

Kd

B

S
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rc = rh = 2 × 107 N m−1 f = 105 N s m−1 m = 250 kg ω = 200 rad s−1

m
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Kp = 12.5

t

zs

Z0

0,00 0,01 0,02 0,03 0,04 0,05

0,2

0,4

0,6

0,8

1

1,2

1,4

T5%

D1%

Kp = 12.5 ze(t) = Z0H(t)

D1%

D1% = exp

(
−π · ξ√

1 − ξ2

)
ξ

D1% = 5%
Kp



zs(t)
Z0

t

zs

Z0

0,00 0,01 0,02 0,03 0,04 0,05

0,2

0,4

0,6

0,8

1

1,2

T5%

D1%

Hbo(p) =
2 × 105

(400 + p) · (500 + p) + p



zs(t) ze(t) = Z0 · H(t)
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