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A Study on Speed Control of Two-Inertia
System Using CDM

Park Sung Jin

Department of Control and Instrumentation Engineering
Graduate School of

Pukyong National University

Abstract

Most mechanical systems with rotary shaft have inertia
factor and can be modeled as 2-inertia system. Rotary shaft
systems have torsional vibration due to inertia factor and this
torsional vibration may result in instability of the whole
system or shaft break. To reduce the torsional vibration of
Z-inertia system, a good controller design is needed. Various
controller design methods have been proposed to restrain the
torsional vibration.

In this thesis, a controller design by using CDM is proposed
to reduce the torsional vibration. The characteristic polynomial
cocfficiecnts of CDM are related with the time-response
specifications such as stability index, hysteresis characteristic

and transient response.
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The vibration of 2-inertia system can be reduced by
proposed controller and the time responses are simulated. The
designed controller is applied for an actual 2-inertia systerm.
Experimental and simulated results are presented to verify the

validity of proposed controller.

_IV,



&

A1F A

ujn

4
o
)
Ar
)

[iTs]
i

w3

ol
.60

e

1

=
[+
=

o

4 2] 7
2 A A

Aolel o

)

KeX
i

1%

s
pit

=]
=

o HE
fa e Aoiysel Aok Ai1]~[6)

T ¥ (Coefficient Diagram Method)[7]& A&

=
=

o wpebq s
‘)F:

+ Ao

&k
& A

-

B

a

(¢}

o5 AAT, dA Ao kA &
B

(o]
=

Zé O,
s, ol g
A A A

4
E

(o]
\=]

A=
=
<t
o

Ho=

5

ZECE!

1}
T

1=

ilf]

ﬁ
H

\

o A

i

o |

ate] 2 4

o

FSd 7] o

©

H AE Az H&

AZA} ARAA Ae

| .

o] E-Holr},
A 2ol A

O
by
&

!
[N
7o

9,]

=

HES A3Fd et #A43-e AlF=g

%
&

-

o] § 5t}

A6 7ol A

A o] 7]

A5 el LrER QAT

1

19
o

A

A
o

YERA R, 478l A

=

A2

Al 22§ el Ao 7]



A2 2-84 Al=de A4

N

of

TR
<)

o

<
o
|

HEE MR AlzE
ANadog AR

7F ko),

2 ARER7L

3z o

=]
T

hitel

)

s d1Z2e

[+]

= 0
dw=

e

3l

7hd e olei gk 2-

SRR

=
=

R
-l

Ao
e

ks

By motor viscous damping

motor inertia

Ju

B load viscous damping

load inertia

Jr

load speed

wr,

motor speed

Wy
Ty

load torque

T,
Ks

motor torque

spring ceefficient

shaft torgue

Ty

[aN]



Fig. 2.1 Model of 2-inertia system
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Table 3.1 Comparison of stability index
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Table 4.1 Simulation parameters

Parameter Value Unit
Ju 7.879x107* kgm'
T 1.53x10 7 kem’
By | 6.3x10~" Nms
B 6.3x10" Nums
K TA% 1.00 Nm/A
Ks 2 Nm/ rad
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