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@ Tolomatic | Technical Note

1 Basic integration of a Control Techniques M700 Drive to a Tolomatic
IMA/SICK encoder combination (DE1AL )

1.1  Configuring a new motor

Before proceeding, make sure to download parameters to the drive

Once communication and drive configuration has been established, open the Setup tab and open “Motor Setup”
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Enter motor values per the table shown below:

Motor Specifications:
' | man | s | s
WINDING/MOTOR VOLTAGE MV21 | MV41 | MV23 | MV43 | MV21 | MV41 | MV23 | MV43 | MV23 | MV43 | MV23 | MV43

TORQUE | N-mAPeak| 037 | 0.74 | 049 | 092 | 061 | 121 | 062 | 121 | 061 | 120 | 076 | 151
CONSTANT (Kt) [y jn/APeak| 33 | 66 | 43 | 82 | 54 [ 107 | 55 [ 107 | 54 | 106 | 67 | 134

JOLTAGE | VKPM\ 51 | 102 | 61 | 122 | 81 | 160 | 798 | 154 | 781 |153.1 | 100 | 201

CONSTANT (Ke)

CONTINUOUS Nm| 085 | 085 | 150 ] 150 | 18 | 18| 44 | 43 | 84 | 85 | 127 127
STALL TORQUE inb| 75 | 75 [ 133 (133 | 16 | 16 | 30 | 38 | 74 | 75 | 112 | 112
CONTINUOUS

STALL CURRENT Aol 16 |08 |22 | 145 |21 [ 11| 6 | 25 | 97 | 5 | 118 59

Nm| 254 | 254 | 45 | 45 | 54 | 54 | 132 | 129 | 251 | 254 | 316 | 31.6

PEAK TORQUE -
inb| 225 | 225 | 399 | 399 | 48 48 | 17 | 114 | 222 | 225 | 280 | 280
PEAK CURRENT Al 48 | 24 | 66 | 345 | 63 | 33 | 16 | 756 | 291 | 156 | 295 | 148
RESISTANCE Ohms| 161 | 724 | 71 | 263 | 10 | 404 | 207 | 83 | 058 | 232 | 067 | 293
INDUCTANCE mH| 107 | 42 | 45 | 18 | 136 | 541 | 38 | 156 | 276 | 115 | 14 | b8
BUS VOLTAGE Vo | 230 | 460 | 230 | 460 | 230 | 460 | 230 | 460 | 230 | 460 | 230 | 460
SPEED @ RATED V RPM 4264 4,264 3,500 3,500 2,400
NO. OF POLES 8
(2).. Motor Setup

' Enter motor parameters or choose a motor from a list

) Choose a motor ‘3 Save as custom motor

Motor 1 | Motor 2

Rated Current 0.000 v A
Rated Speed 0.00 v pm
Rated Voltage 0 |V

Kt 0.00 - | Nm/A
Ke 0 |V
Motor Thermal Time Constant | 89.0 ad [
Stator Resistance 0000000 5| O

Ld 0.000 + mH
Number of Motor Poles 8 - Poles

Note: Rated Current entered in Connect Software corresponds to the IMA Continuous Stall Current

The IMA actuator as configured (DE1A1_) do not have a thermistor but come with a thermal switch. Verify Menu 3,
parameter 123 is set to “None” for Thermistor Fault Detection as shown below:

P1 Thermistor Type DIN44082
P1 Thermistor Feedback 00

P1 Thermistor Trip Threshold 5000 0
P1 Thermistor Reset Threshold 18000

P1 Thermistor Temperature 0°C
P Themistor st Deecion e - >
RdSpead Feedback 0.0 rpm

D7 Ravinlitimn /iDala Ditrh CAnindar n

Wiring of the thermal switch can be done based upon your desired logic control to safely shut down the drive in the
event of a thermal switch trip.
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1.2 Setting up the feedback device

Select “Motor Feedback Setup” from the left pane, then select “SC Hiperface”
Set type to “Rotary” and set Encoder Supply Voltage to “8V”

Dashboard (RotoryTest) X

@ Motor Feedback Setup

M Setup the drive's motor feedback configuration parameters,

Motor Feedback Setup (RotoryTest) =

- %My Project
« B8 potoryTest (192.168.0.113)
» #% Dashboard
i Setup

Maotor Setu
| Motor Feedback Setu

&9 Speed References

Motor feedback device connected to:  Drive P1 o

Drive P1 | Drive P2
What type of encoder is attached to the drive?

E.. Ramps Setup

0 Autotune x :- Linear
& /0 Setup

{® Analog 110 Rotary SC Hiperface configuration:

@ Digital I/O

Encoder setup:
% Encoder Qutput Setup

@ Logic Function

m Motarized Pot

ﬁ Threshold Detector
@ SD Card Manager

Encoder supply voltage =

Auto Configuration ® On O Off

Rotary Tumn Bits 12

ar|jar a4
L I 1 J |

4 Diagnostics Rotary Lines Per Revolution | 1024

b Parameters

3 Block Diagrams Comms Bits ! &

- Custom Lists Comms Baud Rate 500k * | Baud
L Parameter Files

; Macro Files Error detection:

[] Enable wire break detect

[ ] Enable phase error detect

[ ] Enable 551 power supply alarm bit monitor
[ Disable trips {Enc 1} to {Enc 6}

[] Disable trip Enc 7

Advanced Features:

Additional power up delay 0.0 -5
Feedback Filter Disabled ~
Mormalisation Turns . 16 :
Feedback Reverse _) On @ Off

Make sure that “Auto Configuration” is “On”

Auto Configuration Q ) Off

Rotary Turn Bits 12

The drive will determine the remaining values during the auto
tune process.
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2. Running Autotune
2.1 Set-up

Before proceeding, make sure to download parameters
to the drive

d Upload  DownloXd
=+ to project from projeNg

Project

)ject

r [ Setup

¥ || Diagnostics

Navigate to Menu 11, parameter 047 and set it to “STOP”

11.045 Defaults Previously Loaded
11,047 Onboard User Program: Enable «
11.048

Cnboard User Program: Status

Navigate to Menu 31, parameter 001 and set it to “off”

Parameter  Caption Categories  Value ]
31.000 Parameter mm.000
{31001 AMC Select m
! 31.002 AMC Absolute Mode Enable Eag-
! 31.003 AMC Incremental Position Reset Mode [0 off
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On the left pane select “Autotune” from the Setup folder
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% Encoder Qutput Setup

Whii

Verify that the enable switch/input is disabled. Drive should display Inhibit “Inh”

Change the autotune to “Rotating Autotune”, select your direction, and then click next.
Dashboard (RSX 143) Aumtune (RSX 143) X -

o Autotune e

" Wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions Run Results

Configuration

/iz Please ensure that you have read the safety information in the drive user guide. Autotuning may cause the motor to rotate and deliver considerable torgue into any mechanism coupled to the motor. You should be
%\ sure before proceeding that you have taken precautions to prevent injury or danger to life. You should also satisfy yourself that if 2 load is connected to the motor then the coupling and other mechanical
arrangements are capable of withstanding the full continucus and overload torgue of the motor.

Motor Setup

I you haven't configured the motor parameters yet, click the buttonis) below to open the relevant tool(s) before sttempting an autotune

@s Motor Setup @ Motor Feedback Setup

Autotune tests
Select autatune test. Choose stationary test if you are unsure whether meter can be safely rotated.

Which type of autotune test should be used?

., The motor Must Be unloaded and must be able to rotate freely
Direction of rotation

ion should be used for tuning?
& N
@ Forward )

OReverse A
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Click “Next” again

Dashboard (RSX 143) Autotune (RSX 143) X

Technical Note

o Autotune
M Wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions

Preconditions
) Configuration summary
Drive status
Autotuning can continue: click "Next' to open the Run page

Save parameters

Provides the option to save all parameters to drive memory before starting autatune. This may be ignored, but it is a useful safeguard in case autotuning makes undesirable changes.

BB Save parameters in drive

As shown below, if the drive is tripped you will not be able to continue until the trip has been fixed

Autotune

S Wizard for automatically tuning drive to motor for optimal results

Configuratoon Prewonditions K Reswits

*reconditions

+] Configurstion summary

Jrive status
K The drive s tnpped
X The drive i in the under valtage state
Use the Drive Trip section bekiw to dear the diive tip
Cormect the under voltage state - check the incoming mains supply to the drive
. Autatuning cannot continue until the problems listed abowe are fixed
Jrive trip
s, the current diive trp and provides aplions ta clear the tig

1, The current trip : T code: 190, description: Encoder 2

Using the buttons bekow, either reset the diive heve or apen the Trip Log to see full details of the tip and reset the drive from there,

) hemet E Drive Trap Log

Enable the drive to start the Autotune

2.2 Reviewing tuning values

Live:

Mext

Once the autotune has completed, the drive enable will need to be removed
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Click Next to view the calculated values for the IMA actuator

Autotune e
Wizard for automatically tuning drive to motor for optimal results
Configuration Preconditions Run Results O Bai O Mext

) Configuration summary
Drive Enable

« Drive is disabled.

Autotune progress
Not started (awaiting enable)
In progress
Finished (awaiting disable)
@ Finished
Time elapsed: 35.8

« Autotune succeeded

Click "Next' to view the results

Click "Back’ to return to the Preconditions page and re-run the autotune

It is advisable that this process is repeated multiple times, and note the phase angle variation from one autotune to the
next. Large angle variations (> 10 degrees) may be a sign of significant electrical noise that may prohibit consistent
operation.

Autotune o

Wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions Run Results O Back Ne

Results

) Configuration summary

Finished
Autatune has finished and amended the parameters listed below.
If you wish to re-run the autotune with a different configuration, click ‘Back' twice to return to the Configuration page, change the options there then proceed as before.

Save parameters
If you are happy with the results it is advised you save them into the drive's non-volatile memory otherwise the settings may be lost when you power the drive down.

BB Save parameters in drive

Changed parameters

meter  Caption Qld value New wvalue Units
025 Position Feedback Phase Angle 40 32 :

04013 CTE— -

04014 [Current Controller Ki Gain 304 302

05017 [ Stator Resistance 0295146 [0.293801 |0
05024 [ud 1996|1872 mH
05.059 Maximum Deadtime Compensation 0950 0875 us

Once the motor phase angle appears to be stable, click “Save parameters in drive”

e e e e b s e e T e g

Save parameters

If you are happy with the results it is advised you save them intc

BB Save parameters in drive

Changed parameters

Parameter Caption
03.025 |PDsitiDn Feedback Phase Angle
04,013 | Current Controller Kp Gain

You are now ready to proceed with testing jog functionality, motion control set-up and programming
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