2.8

Servo filter adjustment

2.8.1

2.8.3

Servo filter adjustment

The MAC motor contains a higher-order digital filter regulation core. The purpose of the
filter is to ensure that the desired speed, torque and/or position are achieved and sec-
ondly that stability is obtained.

The motor’s default setting (when delivered) is normally appropriate for most applica-
tions. The only necessary adjustment is the LOAD parameter which is available via the
Main setup in the MacTalk software. For more demanding applications, the Filter selector
can be used.

Adjusting the LOAD parameter

The LOAD parameter must be increased proportional to the inertia of the payload in the
system. The default value of the LOAD parameter is |.0000.

The proper LOAD value must be determined as follows.

LOAD =(Motor inertia+Load inertia)/Motor inertia.

— Prafile data

M velociby = APM
Acceleration 180 RPMUS
Torgue 300 ﬂ— A
Load 1.0000 :I/— Uit

Adjust Load according to the attached inertia.

Example:

A system uses a MAC800. The MAC800 has a motor inertia
of 0.92kg/cm2 (according to technical data in appendix).

If the load inertia is 9.2kg/cm2 (motor intertia x 10) the Load
needs to be adjusted to

LOAD=(Motor inertia+Load inertia)/Motor inertia
LOAD=(O92 + 92) / 0.92 =11 1102268

If the load inertia is not fully known, it is highly recommended to slowly increase the
LOAD parameter until the motor starts to be unstable and noisy. Then decrease the val-
ue 20-30% to obtain a certain safety margin.

Remember to save the adjustment permanently in the motor by pressing the “Save in
flash” button.

Exceptions when adjusting LOAD

Precautions must be taken if the transmission from the motor to the load is elastic or in-
volves a certain amount of backlash. A typical situation where precautions must be taken
is when using a belt drive actuator, since the motor’s forces may have to be transmitted
past a gear, for example, and then the belt until the payload is finally met. This “transmis-
sion chain” is typically very elastic and the gear will contain a certain amount of backlash.
The main problem is that the motor does not directly “see“ the final payload.

When the motor starts to rotate, it will not “sense” the payload before the backlash dis-
tance is passed and the belt is tightened. It is therefore not a linear system and the LOAD
cannot be increased as much as in theory.
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Servo filter adjustment

2.8.4 Filter selector basics
If the desired motor response cannot be achieved using only the LOAD parameter, the
filter selector can be used.
The filter selector can be found in the MacTalk upper toolbar.
- \ i . ;
= - = - m = % @ N . -
Cpan Save Savein flash Reset position  Jear aors  Resst motor | Fiter setup  STOP Maotor COM scan
TTImsGE
Filter selector entered here J
Using the Filter selector, the “personality” of the motor response can be optimised to
specific applications. The following overall behaviours can be adjusted:
- Follow error during movement and/or when the motor is stationary.
- Stability with a high load inertia.
- Stability if the load inertia changes during operation.
- Motor noise
The filter selector is in principle the same for the complete MAC motor range except that
the MAC50 to MACI141 also include the possibility to adjust the current filter.
MACO050, 95, 140 and 141 MAC400 and 800
Filter selector: Filter selector:
£ g
Motor Type: MACT40 Filker version: 1.0 Moator Type: MACEO0 Filker version: 2.1
i Curent filker
 Soft [low noize, max 3000 RPM]
" Medium [medium naise)
= Hard [high noise)
—Positionvelocity filter—————————————————— Pogtiondvelocity flter—————————————————
Fast Fast
Slow Slawe
Saft Hard Soft Hard
Stability Stability
Mare -_- Less More -_- Less
~Damping D amping
" Hore € Hone
= Highifre, = Highfreq,
= Lo freq = Lowfreg,
" High#low freg. ) Highlow freq,
€ Lovstlow freg, = Lowslow freq,
—Folow errar compesation————————————— —Fallow errar compesaton—————————————
Feed forwardtype———————— Feed forwad type
€ Hone " Stafic € Hone € Static
Dyl = Dy 2 = Static:  Dynd Dy 2 = [yn 3
Feed forward degree 0.0 Feed forward degree 0.0
J L
Load Filter | Help > LCloze Help »>
TT1024GB
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2.8 Servo filter adjustment

2.8.5 Adjusting the current filter (only MACOS50 to 141)

The current filter is adjustable in the MACO050 to MACI141 models. This feature is useful
if the audible noise from the motor needs to be decreased. Please note that the band-
width of the current filter will also be lowered which can cause efficiency at higher speeds
also to be lowered. As shown in the selector box below, it is not recommended to select
the “Low noise” filter if the motor is operated above 3000 RPM (MACI141: 2000 RPM).
A general recommendation is to select the high noise filter since it has the best dynamic
performance.

MACO050, 95, 140 and 141
Current filter selector:

B
Motar Type: MACT40 Filter version: 1.0
Current filker

 Saft low noise. max 3000 RPM)
" Medium [medium noize]
" Hard [high noize]

TT1025GB

2.8.6 Adjusting the Position/Velocity filter

The Position/Velocity filter is the main filter which sets up the main response perform-
ance of the motor.

Velocity/position Fastness

filter selector: Velocity Commanded velocity

—PozitionMvelocity filker -

Actual velocity

P> Time

Fastness:

The relationship between a slow and
a fast filter is seen as the ability to
track the commanded velocity within
time. By choosing a faster filter the
velocity reaches the required velocity
faster.

Slow

Follow error
[ Torque \\

} Time

Hardness 102668
Hardness:
The follow error is decreased by choosing 300% motor torque is produced when
a harder filter but the stability is also these follow errors are present:
decreased. Column 1 : Follow error of 8000 counts
The 5 levels of hardness will affect the Column 2 : Follow error of 2000 counts
motor torque in the following manner. Column 3 : Follow error of 500 counts
In case of certain follow error the torque Column 4 : Follow error of 125 counts
is integrated up to 300% (full torque). Column 5 : Follow error of 1 count (no error is accepted)
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Servo filter adjustment

2.8.7

Damping

In almost any application it can be useful to damp (suppress) certain oscillations.
The damping selector can be used for this purpose.

The following damping types are available:

None
Damping feature is disabled.

Low frequency

When selecting Low frequency, oscillations caused by a poor mechanical transmission
can be reduced. Poor mechanical transmission means backlash in the coupling or
elastic toothbelts, etc. The filter becomes more tolerant to variations in the inertia
which normally can cause the motor to become unstable.

High frequency

When selecting High frequency, oscillations at higher frequencies will be reduced. This
can typically occur if the filter starts to oscillate at a frequency related to the sample
frequency. Often this can be heard as an audible noise.

High +Low frequency (only available on MAC400-800)
This is 2 combination of High and Low frequency settings.

Low+Low frequency (only available on MAC400-800)
This setting is similar to Low frequency but adds extra tolerance to variations in the
inertia.

Damping selector:

D amping
= Mone

£ High freq.

= Low freq.

" High+law freq.

= Law+low freq. 7102768
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Servo filter adjustment

Follow error compensation

This feature makes it possible to achieve a minimum position error during movement

(dynamically). The 2 main types are:

- Static

Will reduce follow error at constant speed, which can be useful for electronic gear ap-
plications since the motor will follow exactly what is demanded without any position

error.

- Dynamic

Will reduce follow error during acceleration or deceleration (speed changes). This fea-
ture is intended to be used for applications which require that a commanded speed or
target position is reached as fast as possible but without any overshoots etc.

The Dynamic compensation provides 3 levels (Dyn | to 3). Using a higher Dyn

number, the filter order is increased and better performance may be possible, but will
depend on the actual application.

Follow erar compeszation
Feed fonuard type

Follow error compensation:

Velocity DYN3
A DYN2
DYN1

None

T Maone ™ Static

O | " Dypn 2 (" Dyn 3
Feed fonward degree 1000
Trrrrrrrrnnnnn e 1 1
| T—

TT1028GB

Dynamic follow error compensation

Commanded velocity

Actual velocity

1
]
|
Follow error
|
1
1
]
|
I
|
1
1
]

> Time

> Time

The best result is normally obtained in the

| _—— range 90-110%.

Static follow error compensation

Velocity

A

Commanded velocity

Actual velocity

Follow error

Static

|
I
I
I
I2]
]
|
I
I
I
1
|
|
1
I
I
|
I
I
I
1
I
|
I
1
I
1
|

> Time

» Time

Please note that the dynamic compensation level Dyn 3 is only available on the MAC400-
800 but for all motor sizes the available dynamic compensation is limited to Dyn | or 2 if

a slow main filter is selected.

JVL Industri Elektronik A/S - User Manual - Integrated Servo Motors MACO050 - 800



Servo filter adjustment

2.8.10

Transferring and saving the filter
After setting the filter choices, the filter can be transferred to the motor.

Transfering and saving the filter:

Load Fitery | |© Close | Help>> ”

X

\

1. Press Load Filter to transfer the filter to the motor

2. If the filter performs well, press Save in flash
in order to save the new filter permanently in the motor

f) - .Ji ; . %i 'g \‘,'J'»‘ @ ‘ Al

Open Save Save in flash Reset position  Clear errors  Reset motor  Filter setup  STOP Motor  COM scan

1102968

The complete setup including the filter configuration can also be saved to and later re-
called from disc by using the Open and Save buttons in the toolbar.

Additional adjustment

Now the desired filter is set up in the motor and the performance can be tested. Further

improvement may be required and typically it may be necessary to experiment in order
to obtain an optimum result.

Please note that the LOAD parameter must still be used to adjust the inertia ratio be-
tween the motor and load. See also Adjusting the LOAD parameter, page 43.
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