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Figures 1a, b and c Torque Disturbance Models for a Position Loop  
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Summing Point for the torque disturbanceT S( ) TL S( ) Tq S( )=

From the Model  

TLp 1ounce_in
Amplitude of the Torque DisturbanceTLp 7.0611519 10
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Defined Inputs  

This Example uses the  = 2.716 parameters used in the document - Cascade PI Velocity Controller Torque Disturbance Analysis by Frederick 
York. That document treats Velocity Loop performance while herein is a Position Loop response.
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k3

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 2 Re k3   2 Im k3 

 1.506  0.53

f3 t( ) exp 3 t   cos 3 t   sin 3 t  

out t( ) f1 t( ) f2 t( ) f3 t( )

Position Loop Response 

0 0.5 1 1.5 2 2.5 3
0

0.2

0.4

0.6

out t( )

0.522

t

Velocity Loop Response for Comparison- Refer to document Cascade PI Velocity Controller Torque Disturbance Analysis by Frederick York 

Note that the peak Position Output (0.522 rad) is slightly less than that of the Velocity Loop's (0.566 rad) due to the Position Loop begining its 
control. Of course the position output final vale will be zero due to the servo action. 
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Note the velocity reversal -
to return to the original position.
@ t ~ 0.15 s
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Velocity Loop Response for Comparison 

Page 9 of 11 



 
Page 10 of 11 

0 10 20 30 40 50 60
1 10 5

0

1 10 5

T t( )
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T t( ) TPx cos test t  

P
 118.282 deg 2.064 radTPx 6.841 10

6
 N m

 arg Spos test  TPx TLp Spos test 

pos 1
rad

s






118.282 degGposdB 1
rad

s
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60.275 dB
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pos   arg Spos   GposdB   20 log Spos   

Spos   T  
TL  =

Spos   j  3 j  D 

j  4 j  3 D j  2 D
2


 j   D

3


3

 KV

D
3


3





t 0 s 0.001 s 60 s

TL t( ) TLp cos test t 
test 1

rad

s
Choose 

Frequency Domain 
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Position Torque Disturbance Reduction 

TDR test  20 log

TPx

J

rad

s
2



 test
2

TLp

J















 TDR test  60.275 dB

GposdB test  60.275 dB Checks  
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