MOTOR SIZING TOOL REVISION HISTORY

MOTOR SIZING TOOL VERSION 1.80.1.21 RELEASE NOTE

Bugs solved compared to version 1.80.1.16

Correct a bug where the tool crashes when trying to change a motion profile in a Linear
motor axis

In version 1.80.1.16 under some circumstances, MST can crash trying to make some modifications, like
changing the motion profile in a linear motor axis.

This bug has been solved and now axes with linear motors can be freely operated.

Some accessory description in Japanese language has been improved
The description of some accessories in Japanese language from the original English was not accurate. The
right translation now has been implemented.

Corrected a bug where the regenerated energy was not calculated properly
In MST V1.80.1.16, due to a rounding mistake, when you have next conditions:

e [External torque (vertical load or external force/torque pushing the motor).

e Zero velocity.

The regeneration power should be zero because the motor is not moving. But due to rounding errors, in
some cases, the velocity used in the calculation was not exactly 0, resulting in an incorrect regeneration
when there is a negative torque and a theoretical zero speed.

This bug results in an abnormally big regeneration resistor result when the idle time was long.

This has been resolved and the regeneration power is 0 when the velocity is 0.

Application results Device:

Results Gearbox optimization M-n charactenstk Rote

-0 Cwerioad curve  Regenesation Resistor | Dynamic Brake Stop '
Minimum resistor (0] 340077705 =

Awerage pawer in resistor [W) 161843 '_

5]
]
Power DC Bus Voltage

= Power after moter & drive losses
== Power in resistor

Exactly 0

Powes |W
< 3
L

[«

Corrections in small motor cable selection for Japan area
In some cases, the selection of the small motor cable was not right. This has been improved and now:
e 50W cables have the right “Reverse and Flexible” cables for Power and brake. For Coherence, the
encoder cable is forced to be flexible.
e Resolve the bug that the word “flexible” was duplicated.
e Thelogic of selecting Flexible or Standard cables has been improved so all the cables (brake,
encoder and brake) have to be either standard or flexible.
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MOTOR SIZING TOOL VERSION 1.8 RELEASE NOTE

New specifications compared to version 1.7

Torque derating above rated speed

The previous splash screen said “Mechatronics Sizing Tool” and the new one says “Motor Sizing Tool”, that
corresponds with the name of the tool:

In MST V1.7 and older, the resultant required application Torque rms is compared with the motor rated
torque to determine if the motor is valid or not.

This judgement assumes that the motor rated torque is a fixed value, which is not true, as the rated torque
decreases above rated speed.
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If the application requires that the motor moves in the speed range above rated speed, we have to
consider this torque derating at the actual instantaneous speed.
In this example:

Ll

Application results Devices Selection
Overload curve Regeneration Resistor Dynamic Brake Stop Rotary Motor | Servo System | Accessories
Results Gearbox optimization M- characteristic - [ rotes votoe e
Motor continuous + Sclectable Motors Model selected: RE8M-1AM40030T-52  Moto
= Motor momentary
— ﬁﬁﬁj \:,e.:‘.] ‘V:r:“t::“léqmremenl (=] Judgement Medel x:: )Speed mamx‘ :)peed mt’::)! Iorque (Mé:{)ﬁ
== RMS App. with Motor
e < [l ResM-1M40030(H/T) 3000 6000 127 45
| ] < Bl  RseM-1M40030(H/T- 3000 6000 127 45
o @ [IOE ReeM-1AM40030T 3000 6000 127 45
© [  ResM-1AM40020T-B 3000 6000 127 45
| IO ResM-K40030(H/M) 3000 6000 13 38
BEEl  ResM-K40030(H/M-B 3000 6000 12 28
BN  ResM-KHA0030(H/T) 3000 5000 12 28
7 i H IR EEGEE  RS8M-KHAO030(H/T)- 3000 5000 13 38
f BEEN  resM-GA0030(H/T) 3000 5000 12 367
- R88M-G40030(H/T)-B 3000 5000 13 367
£ Gl  ResM-GP20030(H/T) 3000 5000 13 3.65
g 7 BN  ResM-GPA0030(H/T)-E 3000 5000 13 265
@ IEEN  rssm-ka0020(F/C) 2000 3000 191 573
IEEN  ResM-K40020(F/C)-B 2000 3000 191 573
BN  resm-1M40020C 2000 3000 191 573
2 HEN  ResM-1M40020C-8 2000 3000 191 573
- R88M-K75030(F/C) 3000 5000 239 7.16
! IEEN  ResM-K7S030(F/C-B 3000 5000 239 7.16
BEE  Re8M-1MT7S030(H/T) 3000 6000 239 84
e R ResM-1MT7S030(H/T)- 3000 6000 239 84
| BEEN  RresM-1L75030C 3000 5000 239 7.16
! L L ! L . L NGl RseM-1L7S030C-B 3000 5000 239 7.16
5000 -4000 -2000 o o0 4000 &000 BEE  ResM-1AMT7S030T 3000 6000 239 84
Speed [f/min] = S —
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Application results Devices Selection
Overload curve Regeneration Resistor Dynamic Brake Stop Rotary Motor | Servo System | Accessories
Results Gearbox optimization M-n characteristic X
| * Families I T Rated Vc
(1): Without Motor
{2): With Motor RGBM-1AMA0030T-52 i ScctobicMoton | N
(3): Drive/Motor data = .
Model

(4): Parameter ratio against Drive/Motor data (rhh

(*) Inertia ratio (3) & {4) by max inertia ratic method REEM-1M40030(H/T) 304

R288M-GP40030(H/T) 300
RE8M-GP40030(H/T)-E 300
R88M-K40020(F/C) 200

Judgement
) @ @ @ O [ RS8M-TM40030(H/T)- 301
© [IOE ResM-1AM40030T 304
Ma. 5 i 6000.0 6000.0 100,00 %

e O RN RSsM-1AM40030T-B  30M
Max. Torque [N-m] 14393 15793 45 35.10% O [ RS8M-K40030(HT) 301
Effective Torque [N-m] 0.9112 1.0089 127 2895 % J - REEM-K4D030(H/T)-B 301

PHEN  Rs8M-KH40030(HT) 301
Inertia [kg-m*2] 0.0003 0.0003 19.0 670 - REEM-KH40020(H/T)-E 301
Regenerative Energy [J] 128629 17.3453 o O NS Re8M-G40030(H/T) 30
sowy O 8 RssM-G40030(H/T)-B 301

Power of Regeneration [W] 214382 28.9088 i -

In version 1.7 and older the result of the effective torque in column (4) —That is, percentage of the motor
rated torque compared to the required application rms torque, would have been 1.089/1.27%100=85.75%
Now we consider that the rated torque of the motor decreases above rated speed, so the result is bigger.
In this case 98.95%.

DC Power supply for 1S and 1SA

9 ol Mot Sing Tl

« 0 | Machoe X [Vachne: Aesd0  [Machine: Ase002 [ Vachne: DCPomarSesphd

Links (Nom gy ated Mtors & DC Powe Suphed

Supplying the servodrives via DC bus is becoming more and more common because this allows to reduce
the use of energy by sharing the DC-bus of several drives. Then, when one servomotor is regenerating
energy when decelerating or holding a vertical load, this energy can be used by another motor that is
motoring.

For doing this, a new Machine element named DC Power supply has been implemented.

omRroN 3



MOTOR SIZING TOOL REVISION HISTORY

|
« DC Power Supply

DC Power Supply

ol

(-

AL Tl . Rd_ L - Tl .

This element can be “drag & dropped” to the machine tab and the properties are next:

Property Grid * 1
DCPowerSupply0
“ Input Data
Capacitor [uF] 1000
Input Voltage Supply [V] | _400V -
Threshold Voltage [V] 740

4 Misc
Mame DCPowerSupply0
Mumber ]

e Input Voltage Supply: You can select between 100V, 200V and 400V range. The exact value used
in the calculation is the voltage supply you have in the Settings

e (apacitor: Is the internal capacitor in the power supply. The bigger the value, the more energy
can be stored in the power supply and less braking power will be required.

e Threshold voltage. Is the DC voltage where the braking chopper of the power supply will start
working.

The Servodrives that can be connected to a DC Power supply are:
e 1S drives of the same voltage range than the power supply.
e 1SAdrives of the same voltage range than the power supply.
e Integrated motors of the same voltage than the power supply.

In case of 1S and 15A, the drive capacitor is summed to the power supply capacitor and it is assumed that
the drive regeneration circuit is disabled.
The link between drive and power supply is established via the Drop-down menu in the Machine tab:

*,' Links (Mon integrated Motors & DC Power Supplies)

Axis Name Axis Id Power Supply
Axis000 0 DCPowerSupplyd +
Axis001 1 DCPowerSupplyd ~
Axis002 2 DCPowerSupplyd ~
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And the link is shown by connection arrows:

@ Links (Non integrated Motors 8 DC Power Supplies)

Controller
Axis000
& ) -
ny {
E
Axis001
>
DCPowerSupplyl
- =
'.Z-j-' | F]
|
] Axis002
-
E

By double clicking on the DC Power supply, the corresponding tab will be opened:

Machine  |Machine: Axis000  |Machine; Axis002 Machine: BCPowerSupply0 X
Name Period to show [s] Time shift [5] Is visible
Axis00Q [
AisD01 1 0.1
Axis002| 1 02
®5peed
— Ais000  — Axis001  — Axis002

200
250 1+
200§

E1s0

1004+
0]
0y T T T T T T T T T T T T T T T T T

o 005 @1 015 02 025 03 035 04 0A5  OS 06 055 07 075 08 025

Time [s]
(%) Breaking Power
() Power
@Current
2 o
-1\

EEEREEL & | B i Pl |
IRLE IR = e [ R I
z -

Z 54 ] | SEEES ] Y |
[y —— PRI - |

3 N e T | SN -
10 |"/’ o - N

T T T T T T T T T T T T T T T T T T T T T

© 085 01 o1 02 025 03 035 04 045 05 055 06 065 07 075 08 085 09 035 1

Time [s]

You can add an axis time shift to align the different axis profile to the real machine operation. Those
profiles will be summed to obtain the profiles for Braking power, total power and current needed.

OMRON
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The result is shown below:

Application results

Results

Input Supply Veltage [V]: 510.53
Required RM3 AC current [A]: 0,04
Required Peak AC current [A]: 20.51
Required Resistor [(2] 2912
Average Power [W] 2730.50

So, you have to choose a DC power supply that is able to provide the necessary Vdc Voltage (510Vdc in the
example), The required Rated and peak current and has the necessary braking capability (29.12 Orm
minimum and 2780W).

AC Power Supply
A new Machine element called AC Power Supply has been implemented:

The purpose of this AC power supply is to estimate the power supply requirements for the machine and to
estimate the harmonic components.

omRroN 6
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You can drag & drop to the Machine view the AC Power supply from the Machine Toolbox:
1 J

a  AC Power Supply

AC Power Supply
1

-

The properties are:
L |
Property Grid * I
ACPowerSupply0
4 Input Data
Frequency [Hz] _50Hz hd
Input Voltage Supply [V] | _200V_1Phase v
4 Misc
Mame ACPowerSupplyD
Mumber 0

Frequency can be 50Hz or 60Hz
Input Voltage can be selected between 100V, 200V-single phase, 200V-3 phase and 400V. The exact

voltage selected is the one set in Settings/Configuration.

B Settings - O x
Units | Configuration
Regicn Europe v
Dynamic Brake calculation Step Time [s]: 0
Limit of points in dynamic brake calculation: 10000
Embed images to the project file
Ambient temperature [C]: 25
I phase/100VAC Drive input voltage 100-120V [85-132V] 100
| phase-3 phase/200VAC Drive input voltage 200-240V [170-252V] 230
B phase/400VAC Drive input voltage 380-480V [323-504V] 380
Inertia estimation method 0. By max inertia ratio method ~
Maotor Safety Margin (35) 20
Length 3m "
Use Omron resistor for regeneration
Ok | | Cancel

You can link to the AC power supply any drive with the same voltage range.
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The link is established via drow-down menu in the Machine tab:
@ Links {(Non integrated Motors 8 AC Power Supplies)

Axis Mame Axis Id Power Supply
Axis000 0 ACPowerSupply0
Aois001 1 ACPowerSupphy0 ~
Axis002 2 ACPowerSupply0

And the link is shown via connecting arrows similar to the DC power supply:

@ Links {Mon integrated Motors 8 AC Power Supplies)

Controller

ACPowerSupplyd

]
g

~aad]
|
|
I |

Double-clicking on the AC power supply opens the corresponding tab.
The AC power supply shows the required power and AC current in total and per-axis. It is possible:
e Totime offset the profile of every axis according to the machine requirements. The right offset
(whenever the application allows it) can minimize the current requirements.
o Toselectifa DC reactor will be installed in each drive. The installation of a DC reactor will reduce
the harmonic component.

The resultis next:

Application results

Results

Input Supply Voltage [V]: 230
Required RMS AC current [A]: 3.2447
Required Peak AC current [A]: 4337
Apparent power [KVA] 0.7463
Distorsion THDi [34] 66.6667

omRroN 8
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Required rated and peak current that has to be provided to the machine and which is the estimated
harmonic distortion and apparent power. Harmonics are just estimated, is not possible to calculate them
without complex circuit analysis and the power supply characteristics.

Added “Tilt” to the “Eccentric load with gravity” element
In version 1.7, the Eccentric load with gravity element is always considered with vertical orientation. So the
rotation plane is in the same direction than the gravity.

Gravity

In version 1.8 we have implemented the Tilt, that is the inclination on respect the vertical orientation:

Gravity
Property Grid *
Eccentric vertical Eccentric verticall
R “ -Usage
Tool Tip | Help |
‘ 4 |nput Data
Arm center of gravity [.. 1300
Arm weight [kgl: 125
Constant friction [Nem]: 0
Q Counter balance weig... 0
< Counter balance weig... 0
External Torgque [N-m]: 0O
Is required initial positi...
Ln‘u".ertl'cal Tilt 20
ISC

Mame Eccentric verticall

4 Qutout Data

The initial value is 0° so, fully vertical orientation.
The gravity torque becomes multiplied by the COS(tilt) so, a tilt of 902 means an horizontal movement not
affected by the gravity.
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Inverter support
A new axis element has been implemented to model an “Inverter motor”. This represents a motor to be
controlled by an Omron M1 inverter.

L J

«  Third Party

w -

When you drag&drop this element to the axis workspace the “inverter motor” list in the local database is
displayed.

Devices Selection

Inverter Motor | Inverter system

w Selectable Motors Motor Safety Margin (3) 20 Save All

- . Inertia -
Rated Speed  Max. Speed  Rated Torque Max. Torgue  Max. Inertia . Thermal time
Judgement L {(e/min) (e/mir) (Nemi) {N-m) Ratio g’f]%""uz x Power(W) - Masslkol  oniant (5)
<O Rl  NewModel12 1500 2000 9 15 20 100 1500 4 500
O PHEN  InverterMotor02 1420 2800 3 7 30 20 200 4 250
® [JOEl Acmotor 1500 2800 9 12 100 30 1500 10 650

The available motors are Judged following the same rules than the servomotors. Once one motor is
selected, the Inverter tab is available.

Devices Selection

Inverter Motor | Inverter system

Motor stall current [A] B.1
Application peak current [A] 3336
Max. frequency needed [Hz] 47,7485

Print

% Judgement Model F:]ted Qutput Current E:]ak Qutput Current F«J]ax‘ QOutput voltage :\-"Ir::.ug::;mz] Descri
O NEN  3G3M1-ABOOT-ECTHHD 5 75 2000 500
O [l 3G3MI1-ABOIS-ECTHND 9.6 11.52 200.0 590
O Rl 3G3MI-ABO22-ECTHND 112 1344 2000 590
O Rl 3G3M1-ABO22-ECTHHD 11 165 200.0 590
O MEEl  3G3MI-ABOIT-ECTHHD 175 2625 2000 590
O PHEN 3G3M1-AZ002-ECTHND 2 24 200.0 580
o NSl 3G3M1-A2002-ECTHHD 1.6 24 200.0 500
O NSl  3G3M1-A2004-ECTHND 3.5 42 200.0 500
O SN 3G3M1-A2004-ECTHHD 3 45 200.0 500
O EEE  3G3M1-A2007-ECTHND 6 7.2 200.0 590
O NSl 3G3MI1-A2007-ECTHHD 5 75 200.0 500

o © BEEl :G3M1-A2015-ECTHND 9.6 1152 2000 590

On the top of this tab it appear the motor requirements in terms of stall current, peak current and
maximum frequency.

Then you have the list of available M1 inverter with the judgement based on the above requirement. The
different duty cycles in the same M1 model are represented as separated drive models.

OMRON 10
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The rest of axis calculations are performed in the same way than the servomotors.

You can enter and edit new Inverter motors in 2 ways:
e Via the Third party motor database, very similar to the third party servomotors: From the menu
Tools/Third party database.
&4 Full Motor Sizing Tool

File | Teols | Help

Solu Settings R | |Machine Mac

4 | Third party database |ppl

Language [ 0 *
w' Axis002 (ACPowerSupply0)

el Aoarn N

And selecting “Inverter motor”.

B Third party database - o X
O Rotary Metor Inverter Motar
Rated Torque  Rated Speed[r/  Maximum Max. speed [t/ Torque atmax.  Stall Torque Rate:
() Linear Motor C== Nm] min] Torque [Nom] min] speed [Nom] [N-m]
@ Inverter Motor [x]|NewModel12  ||a 1500 15 2000 6 9 0
[][inverterMotor02 |3 1420 7 2800 17 03 0
[x]][acmotor B 1500 12 2800 10 15 0

e Vialnverter Motor Axis tab and Add motor and edit the properties (in this case the name cannot
be modified if you edit an existing motor.

Application results Devices Selection
> Overload curve Regeneration Resistor Inverter Motor | inverter system
Results Gearbox optimization Men characteristic
prpeny G <
party ] Motor continuous ~ Selectable Motors Motor Safety Margin (%) 20 T oo Al
“ InputData ~ ORIy ] Inertia
Inverter Mass [k 10 Rated Spaed  Maw. Speed  Rated Torque Max Toraue  Max. Inertia e 1
inverter Mass [kg] Judgement Model /i) Wi ) froms e Komozx  FPower(W)  Moss(0)
Inverter N poles 2 107-4)
Inverterleq [mH] 7 BB NewModen2 1500 2000 9 15 20 100 1500 4
Max speed at max tor.. 1700 BEGE  inverterhiotor02 1420 2800 : 7 30 30 300 4 :
Max torque at max sp.. 11 r ™~ BB  ACmotor 1500 2800 9 12 100 30 1500 10 ¢

Max. DC bus voltage [V] 800

Max. speed [¢/min] 20 B
Maximum Torque [Nom] 12
=

Motor stall current [A] 6.1 T

Per-phase resistance [0] 42

Power [W] 1500 E ‘

Rated Speed [t/min] 1500 g o

Reted Torque [Nl 9 i

Rated Voltage V] 0

Ratio inertia 100 -

Rotor inertia [kgm"2.. 30

Stall Torque [N 1s

Thermal . 650 o

Torque t ma» . 10 — -

“ Output Data
Model Name ACmotor

OMRON 1
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The data you have to enter for a new inverter motor is next:

Motor Model Name

Rated torque (Nm)

Rated speed (r/min)

Motor peak Torque (Nm)

Maximum speed (rpm)

Torque at max speed (N-m)

Stall torque (N-m)

Rated Voltage (V)

Maximum torque at maximum speed (N-m)
Maximum speed at maximum torque (r/min)
Motor stall current (A)

Rotorinertia (Kg:-m2 - 10-4)

Ratio inertia

Power (W)

Per pase resistance ()

Inverter motor Leq. (mH)

Thermal time constant (s)

Inverter motor N poles

Maximum DC bus voltage (V)

Inverter motor mass (Kg)

Representing next Motor Torque-Velocity curve:

Torque

MaxTorque

Stall Torque

Rated Torque [------------------—-——————- :
MaxTorque at max speed

Torque atmaxspeed |- ----oooooo L. L |

Speed
Rated Speed | Max Speed

Max Speed At Max Torque

If you open a project (created by another person) that includes a third-party inverter motor that is not in
your local database, the third-party motor in the project is included in the local database.

OMRON
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Bug fixes and other minor changes
Next bug fixes and minor changes have been implemented:

e Working in imperial force units worked as if units were Newtons. This bug has been corrected and
the units are displayed and handled with the right magnitude.

e The direction of the arrows in some tooltips elements were not coherent. Now all tooltips are
updated, and the Input movement and output movement arrow indication are correct.

Input

7 Belt Conveyor

m:

Drive Pulley Inertia -
Drive Pulley Diameter A d

X

Belt Mass

“ Output i

/
’
/ - N
v 0L: Inclination

: Constant friction

Friction Coefficient
Transmission Efficiency Motor

Transmission Efficiency Brake

D: Siave Pulley Diameter
J: Slave Pulley Inertia

o Copy & Paste of a Carrier axis result in duplicated axis numbers. This has been corrected and now
copy&paste carrier axis results in consecutive non duplicated axis numbers.

4 Full Motor Sizing Tool - O X
File Tools Help
Solutien Explorer » 1 | Machine X = [z
4 Project (KnownBug CarrierAxisDuplicat 2 g' E
4 Machine =
P Carvic g
Y _Axis001 =
4 1) Axis002 A
¥Y_Axis003 E)
=
> 8
F
2
Property Grid il Controller |
Axis Carrier
4 Misc 1
Name Carrier m
Number 0
Picture file:///C:/Progr]. 4
Status Axis without mof
Status drive's voltage No cbservations |
OmRronN 13
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G5 series motors with 200V and incremental motors do not appear In America region. This bug
has been solved and the G5 200V incremental encoder motors appear in America region.

B Settings -

Units | Configuration

Region America i
D ety Dynamic Brake calculation Step Time [s): 00T
Rotary Motor | Servo System | Accessories Limit of points in dynamic brake calculation: 10000
| =i I Qictediiotizog Embed images to the project file
| = Selectable Motors | Model se Ambient temperature [°Cl: 25
(1} Rated Speed Max. Speed Rated Torque Max Torque  Max. Inertia “ -y Thermal time
1 Judgement Jadsl [r/min) [r/min) (Nem) [Nem) Ratio Power (W) Mass(ka) o o
1000 2000 19.1 417 10 2000 14 28
BEE  rssm-k2k010(H/T)  [1000 2000 19.1 417 10 2000 4 28
BB RssM-K2K010(H/M-B |1000 2000 19.1 477 10 2000 175 28
51000 2000 19.1 477 10 2000 175 28
- 1000 2000 287 77 10 2000 20 28
BB RssM-K3KO10(H/M  |1000 2000 287 717 10 2000 20 28
RE8M-K3KO10H/M-E 1000 2000 287 77 10 3000 235 28
O WOEN  Re8M-K3KO10(F/C1-B 1000 2000 287 77 10 2000 235 28

Third party (servo) motor projects sometimes do not open. In some projects including third party
servomotors, the corresponding axis could not be opened or the project could not be opened at

all. This has been solved and now the projects including third party servos can be opened
properly.

S.ramps in acceleration segments could result in incorrect results. The problem occurred when
the S-curve section was very short compared to the rest of the segment and created a
discontinuity. This has been solved and now S-curve is represented properly for all realistic

profiles.
|2o Profile Editor — [m] x
Add instruction Curve
Curve Type Duration [s]  Final pos. [rad]: Final speed [/min}:  Final accel. [rad/s*2): Duration [¢] 0z
g 0 9 % Control Type Final speed .
Remp ~ 0.2] 3141593 3000) of
Final pos. [rad] 0
Constant “ 0.2 9424778 3000) of
Final speed [r/min] 3000
Ramp v 0.2 125.66371 q q
. N 7
Total 0.6 - 5
External Torque [N-m] 0
S-curve time [s] 0.07
¥
9 Graphic area
F100
2 50
&
i |
T T T T T T T T T T T T T
0 00s 01 o1s 02 025 03 03s 0 0as 0s 0ss 08
Time [s]
3000
Ea000 4
rETDDD 3
04
T T T T T T T T T T T T T
o aos o1 a1s 0z 025 o3 03s o 0as 0s 0ss s
Time []
o 2000
& 1000
g o
E-1000
<2000
T T T T T T T T T TT T T T
] 005 o1 015 0. 025 03 035 04 045 05 035 06
Time [s]
T T —
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Plots in Ais view does not update the units when changed in settings. In previous versions, if you
have a plot in an axis view and you change the units of the magnitude shown in the plot, the
change was not reflected. This has been solved and, when changing one unit, the corresponding
plot also changes the units accordingly.

rFlie 10oIE  HE2ip

Solution Explarer » 1 | |Machine Machine: Axis000 X
4 Project (Test_Bug_GearboxObtimization
4 Machine
. n non o~
Axis000 i— - Y [ ) - WA
N
w f_\-
i
e fl A |
| \
w an
E al l—\
o \ /
P oo sl Bt
] \ I(,!'
Property Grid *q U W e: es b4 03 oe
i
Plotter Scope
4 Misc
MName Scope
Profile Side Maotor side v
Profile Type Torque w

| Application results |

Opening some pre-defined axes shows the message that the project has been created in a
different region. This has been corrected and now the predefined axes do not include motor or
includes a motor that is valid in all regions. So, the pop-up does not appear.
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MOTOR SIZING TOOL VERSION 1.7 RELEASE NOTE

New specifications compared to version 1.6

Correction of the splash screen
The previous splash screen said “Mechatronics Sizing Tool” and the new one says “Motor Sizing Tool”, that
corresponds with the name of the tool:

OmRonN

Motor Slzmg Tool Version 1.70

© Copyright OMRON Corporation 2023 All Rights Reserved.

CAM tables can be embedded into the project

In Version 1.6 or older, when the profile editor contains a CAM segment, the .csv file corresponding to this
CAM segment needs to be provided as a separated file.

Version 1.7, optionally, provides the possibility to embed the CAM segment in the .omst file so it is not
necessary to provide also the .csv file.

For doing this, once the .csv file containing the CAM has been imported, you have to check the “Embed
values” checkbox:

{% Profile Editor - O X
Add instruction Curve configuration
Curve Type ‘ Duration [s] ‘ Final pos. [7]: | Final speed [r/min}: ‘ Final accel. [rad/s"2]: Biietonisl 0.1
0 0 0
sl ition vs Maste
mport CAM " ‘ 0.1‘ 0| 1046.50.!&6‘ 232.50212| | Control Type ave position vs Maste
Total 01 -Units in the file 1. 1] v
-Import .csv file C:\Users\ruicar\Desktop) .. |
External Torque [N-m] 0
[T] Enable average values: 10 Apply
’ [ Embed values?
:.

@ Graphic area

EaRanaananni
0 0005 001

Time [s]

IRRERS SR sE aEsRs ans
004 0045 005 0055 006 0065 007 0075 002 0085 003 0095 01

1000 J

T T T T T T
0 0005 001 0015 002 002 003 0035 004 0045 005 0055 006 0065 007 0075 002 0085 002 0005 04

Time 5]

Accel, [radfs12]

0 0005 001 0015 002 0025 003 0035

004 0045 005

Time Is]

0055 006 0065 007 0075

T
008 0085 009 0095 01
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Doing so, the CAM values are embedded into the project.

| Profile Editor - o X
Add instruction Curve configuration
Curve Type Duration [<]  Final pos. [7: Finalspeed [imin}  final accel. fa/s2: | gy 01
g gl il 9 contral T s tion vs Mast
mporicAM__~ | o] q 10465085 43250217 | ComrolTvee sl b i
e = -Units in the file 1.1
-Import .csv file
External Torque [Nom] 0
] Enable average values: 10 Apply
Embed values?

@ Graphic area

Position

2

AR
o 0005 0.01 0015 002 0025 003 0035 004 0.045 005 0055 006 0065 007 0075 002 0085 009 Q095 01
Time [s]

It is still possible to scale in Time the segment.

Modification of the Braking resistor calculation
In the calculation of a braking resistor we consider:

The average power dissipated in the resistor assuming a repetitive cycle. This term is calculated as
in the previous MST versions.

The short-term energy absorbable by the resistor, also called pulse-energy or adiabatic energy
and is the energy that the resistor can absorb instantaneously without dissipation. The calculation
of this term has changed.

The short-term energy is the dominant term when we have a sudden and very high regeneration followed
by a long time without regeneration so, the short term energy is very high but the average poweris low. In
this case, the calculation is done as:

Fist we calculate the pulse-energy of the application and compare with the acceptable pulse
energy of the embedded drive braking resistor, that is a known value.

If the internal braking resistor is not enough or is not built-in we calculate which resistor is able to
absorb the pulse energy based in some criteria. This criteria is different if we consider Omron
resistor (that accepts very high pulse-energy) or third party resistors (as we do not know the pulse
energy of third party resistors we use a more conservative criteria)

OMRON 17
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The used resistor is selected in Tools/Settings/Configuration = Use Omron resistor for regeneration.

B Settings - O x

Units | Configuration

Regiocn Europe ~

Dynamic Brake calculation Step Time [s]: 0.0

Limit of points in dynamic brake calculation: 10000

Embed images to the project file

Ambient temperature [°C]: 25

1 phase/100VAC Drive input voltage 100-120V [85-132V] 85

1 phase-3 phase/200VAC Drive input voltage 200-240V [170-252V] 230

3 phase/400VAC Drive input voltage 380-480V [323-504V] 380

Inertia estimation method 1. By Intelligent method +

Maotor Safety Margin (35) 10

Length _5m -
C@mskor for regeneration

Ok | | Cancel ‘

In addition, if the Maximum Torque of the selected motor is exceeded the braking resistor is not calculated
because the result is unrealistic.

Application results

Overload curve | Regeneration Resistor | Dynamic Brake Stop
Results Gearbox optimization M-n characteristic

(1) Without Motor

{2} With Motor RBEM-1M10030T-52

[3): Drive/Motor data

(4} Parameter ratio against Drive/Motor data

[*} Inertia ratio (3) & (4} by intelligent methed. Times motor inertia

M (2 (3 {4
Max. Speed [r/min] 3333.333 6000.0 55.56 %
Max. Torgue [M-m] 2.0944 21099 1.1 190.08 %
Effective Torgue [M-m] 1.0815 1.08%6 0318 | 34263 %
Inertia [kg-cm~2] 10.0 10.089 00.0 2.36
Regenerative Energy [J1] 65138 127119
MLA

Power of Regeneration [W]  4.3425 34746

Regeneration resistor calculation is not done because Motor
maximum torgue is exceeded.
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Improvement on singular points in Cranck element
Reaching the “Fully retracted” and “Fully extended” points now considers the motor direction causing less
discontinuity.

o e g

[P Profile Editor

Add instruction |

Curve Type Duration [s] _ Final pos. [mm: Final speed [m/s]: Final accel [m/s"2J:

Trapezoidal -

(~) Graphic area
100
El )
- ?m
' £
& 20
o
o w1 ez ez s s or oz oe Piow iz o1z owe s
Tme
oz
£
50
“ o2
o o1 o2 03 o 05 08 o7 s 0 1t 12 13 1e 1S
e

In addition, if the commanded position is out of range it is indicated with a warning.
1% Profile Editor - m] b

Seein

Curve Type Duration [s]  Final pos. [mm]: Final speed [m/s]: Final accel. [m/s"2]:

The profile introduced surpasses crank’s valid operational limits % Cancel

@Gmphi: area
100
e
E T S
£ ~
g 20 ~_ O
0
i T
0 o1 0z 03 04 o5 06 o7 03 0g 1 11 1z 13 14 15
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Generate a file with mismatch products when opening in a region one file generated in

another region

MST can be installed in one of the 7 different Omron regions. Every region may have different motor, drive
and accessory list due to different local motors and accessories.
Then, if you open a file created in a region with MST set for a different region, there is the possibility that
some of the selected components in the file do not exist in the MST region so they cannot be selected.
If this happens, a .txt file containing the list of selected components in the original file is created so, it is
possible to check which motor, drive and accessories were originally selected.

‘j LostDataExportingCranck.txt - Notepad - [m}
File Edit Format View Help

kranck:

Motor: R88M-K2K@10T-S2

Drive: any selected

Accesories:

Accesory 1: Encoder cable

Accesory 2: Absolute encoder battery cable
Accesory 3: Power cable

Ln1, Col1 100%  Windows (CRLF) UTF-8

X

The name of the project file is added to MST view

Now the name of the project file in use is visible from MST Machine view.
& Full Metor Sizing Tool

File Tools Help

Solution Explorer

~ 1 | Machine Machine: Cranck X

w' Cranck

e
4 Pruje& (CranckSingula rPDinlsZ.ami‘Q D1
4 WM

)
e e |l

Se—

OMRON
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Improvement of the Print report

A new template has been implemented.

The alignment and spacing has been improved.

The mechanical elements are displayed in the order of the connection.

Motor Sizing Tool
Project Report

A

Motor Sizing Tool Version 1.70
© Copyright OMRON Corporation 2022 All Rights Reserved.
Name: PrintWithElementsNotinOrder.omst
Date: 20/12/2022 11:07:24
‘Comments:
Author:
Name: Carlos Ruiz
Department: ATCE
Mai: carlos ruiz@omron.com
Customer:
Identifier:
Name:
Company:
Phone:
‘Address:
Mai:

Increase the maximum supply voltage setting range
The supply voltage range that can be adjusted in Tools/Setting/Configuration has been increased to the
allowable range of the drives.

B | Settings - O x

Units | Configuration

Region i Eurape vl
Dynarnic Brake calculation Step Time [s]: 0.01

Limit of points in dynamic brake calculation: 10000

Embed images to the project fil

Ambient temperature [°C]: 25

1 phase-3 phase/200VAC Drive input voltage 200-240V [170-252V] 230

input voltage 380-480V [323-304V] 380
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With this it is possible to make the calculations using the “worst case scenario”, mainly in case of increased
regeneration when the supply voltage is at the upper limit.

Added 2 new defaults in Settings

The default safety margin for motor calculation in previous version was fixed to 20% and can be changed
in the motor selection window.

The motor cable length default value was fixed to 5m.

Now, the default safety margin and cable length can be set from Tools/setting/Configuration.

B Settings - O X

Units | Configuration

Regicon Europe “
Dynamic Brake calculation Step Time [s]: 0.01

Limit of points in dynamic brake calculation: 10000

Embed images to the project file

Ambient temperature [°C]: 25

1 phase/100VAC Drive input voltage 100-120V [85-132V] 85

1 phase-3 phase/200VAC Drive input voltage 200-240V [170-252V] 230

3 phase/400VAC Drive input voltage 380-480V [323-504V] 380

Inertia estimation method 1. By Intelligent method ~

Maotor Safety Margin (36)
Length

Use Omron resitor for regeneration

Ok | | Cancel
Added new density imperial units
Nowv it is possible to specify the density in Lb/in® and Ib/ft’.
Density: 0. [kg/m"3] ]
Linear speed: Lo
1. [gfem™3]
Rotaticnal speed: 2. [Ibfin*3]
Linear acceleration: 3. [Ib/ft"3]

Added new mechanical element: Eccentric load with gravity consideration

Thisis a new rotary to rotary element that turns an eccentric load vertically so, this load is affected by the
gravity force that has an influence depending on the rotational angle.

Icon and typical mechanical configuration.

RO
!
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Properties:
Property Grid * 0
Eccentric vertical Eccentric verticall
4 -Usage
Tool Tip Help |
4 |nput Data
Arm center of gravity [mm]: 500
Arm weight [kg]: 16
Constant friction [M-mi]: 0
Counter balance weight [kg]: 30
Counter balance weight center of gravity [mm]: 250
External Torgue [M-m]: ]
Is required initial position?
4 Mier

The origin of coordinates is with the load pointing down (effect of the gravity=0) defining a different initial
position is possible by checking “Is required initial position”. In this case the initial position is defined in the
initial of the profile editor.

|% Profile Editor

Curve configuration
Curve Type Duration [s]  Final pos. []: Final speed [r/min]: Final accel. [rad/s"2]: Initial speed [r/min]
9 el | g Initial pos. [7]
Constant e 2 0 0 g
Trapezoidal = 3 810) g g
Total 5

In this example: 90° represents an initial position parallel to the horizon (maximum gravity effect).

Added new predefined axes for “Cart” and “Eccentric load with gravity”

2 new predefined axes have been added to the Machine Toolbox.

One represents the Cart mechanism and the second one a barrier system using the Eccentric load with
gravity mechanism.

Machine Toolbox + & =
=
— | & Axes | =
=3
o
— | Barrier system E
=
[=T]
[l
I =,
|
m
—'
Cart system g
o
& . D
. =

|

-
L e
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Bug fixes and other minor changes
Next bug fixes and minor changes have been implemented:

Predefined or user-created Lite project/axis update of values after saving and re-opening the
same project/axis.

Warning advise for Dynamic brake detailing stop calculation does not include the external forces.
Updates on Omron's database.

Correction of wheel inertia consideration for projects with a Cart item.

Solved crash and errors after closing or saving an axis containing a winder/unwinder.

Missing labels on Trapezoidal Advanced instruction on Lite projects.

Show one decimal value in case of external resistor needed in Application results/results tab.
Sorting on the print report of the items contained in an axis by connection order from left to write
instead of by inserting order.

New order of graphs in the print report.
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MOTOR SIZING TOOL VERSION 1.60.1.15 RELEASE NOTE

Bugs solved compared to version 1.60.1.12
Some text in Japanese language overlaps in the print report

THRSADREERYAR:

Fiif A EFI uE

=% REEM-KAKS 106 1

Fs+47F REBD-NS0F-ECT 2

=45 REEMHZKMNOC-B 1
Sq4 7 REED-KN30F-ECT i

E—4 REEN-KIKD10C 1

FREEE (25139029 W)

This has been solved and now the text is showed properly.

Sometimes there are problems re-opening a saved file in a different region
This has been solved.

CAM import fails

Importing CAM profiles in MST 1.60.1.12 results in an error message and an empty CAM. This has been
solved.

1S Motor with key selection is lost
In previous versions, when you select a 15 series motor with key shaft in Japan region, when re-opening

the project, the key selection is lost and the selected motor is without key. This has been solved and the
motor key selection is kept.

Predefined eccentric load cannot be opened
In version 1.60.1.15. the predefined eccentric load axis can be opened normally.

Linear motor database correction
Some data referring to weight of some linear motors has been corrected.
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MOTOR SIZING TOOL VERSION 1.60.1.12 RELEASE NOTE

New specifications compared to version 1.5

Pre-selection of drive when there is more than one option

In version 1.5 and older, when the selected controller is “Generic” and the chosen motor has more of one
drive option {for example, a G servomotor can be controlled by a G5 drive with Analogue/pulse interface,
with EtherCAT interface or with Mechatrolink-Il interface), the drive remains unselected and the user must
manually choose the right drive. This has the consequence that some of the calculation cannot be
performed until the drive is selected (for example, the regeneration calculation).

In version 1.6, when the selected controller is “Generic” and the chosen motor has several drive options, by
default, the EtherCAT model will be selected as the first option and the Analogue/pulse model as a second
option.

Devices Selection

Rotary Motor | Servo System | Accessories

Rotary Motor options

Model R88M-K20030H-B52

Encoder 230 V with incremental encoder  «
il Seal No oil seal v
Shaft Straight, key, tapped v
Connector Standard connector v

Drive options

Model R88D-KNO2H-ECT Filter R88A-FIK102-SE

[/] G5 servo drive EtherCAT

[C] G5 servo drive Mechatrolink-2
[] G5 servo drive Analog/Pulse

The user can change this pre-selection afterwards.

Correction in Intelligent inertia evaluation

1S and 15A servodrives have the Dynamic Brake circuit dimensioned based in the servomotor rated
velocity, in opposite way than G5 and G series that have it dimensioned based in the servodrive maximum
speed.

So, the Maximum absorbable kinetic energy is evaluated as follows:

1S and 1SA motors:

1 )
Exmar = E-J’momr(l + MaxRatio) - w?

rated

G5 and G motors:

1 -
Egmax = 3 * Imotor(1 + MaxRatio) - w?

maximum

Integrated motors: Not applicable as the corresponding drive does not have Dynamic Brake circuit.
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Enhanced features per region
Region Japan: All G5 series incremental motors with incremental encoder appear now in the list.

Rotary Motor
| v Families | ~ Rated Voltage I ~ Rated Speed | ~ Brake
| = Selectable Motors | Model selected: Unselected Motor Safety Margin (%) 20
(= S Inertia
Judgement - Rate_d Speed Max._ Speed Rated Torque Max Torgue Kinetic energy (Kgm*2 x
(r/min) (r/min) {N-m) (Nem) evaluation (J) 107-4)
RE8M-K10030(L/S) 3000 6000 032 095 3.2 0.051
R88M-K10030(H/T) 3000 6000 032 095 3.2 0.051
R8&M-K10030(L/5)-B  B00OD 6000 032 095 33 0.054
R88M-K10030(H/T)-8 J3000 6000 032 0.95 33 0.054
R88M-K20030(L/S) 3000 6000 0.64 191 857 0.14
RBZM-K20030(H/ 1 3000 6000 0.64 191 857 0.4

Solution Bxplorer - 3| |Mathine |Machine: dais000 | Machine: Thirdparty 3

Gveriood cure. | Begenerstion Resitoe | Dymamic Brake Stop
Rendts | Gesrbon optmicstion | Men cheracterstic

1y Wiihout Matar

[ ——

B Oruenorasta

4 Pramener ratin agains Oruesidcncr cata

Motar Sataty Margin (%) £

P T Sy R

- Themal t
..... ) frmin)  em) Bom cvabation (] 27

ower (W) Massfbl o

) inecti ot 5] &) by betigent metros. Times motor inerts 3000 4800 138 o) 3 225 1600 B 160

Adding new Imperial units to the existing ones
Next units have been added:

e Linear speed: ft/s, ft/min, in/s, in/min

e Linear acceleration: ft/As2, in/As2,

e Force: Kgf, Lbf, Ton-force

e Torque:inlb, ftlb, kgfm

Linear speed:

Rotational speed:

Linear acceleration:
Angular acceleration:

Force:

Torque:

Persistency of the last directory used to open and save projects

Since version 1.6, MST remember the last directory used to open or save a project and next Save or open
action this directory will be opened by default.
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Copy and paste
Now it is possible to copy the text for the selected Motor, Drive and Accessories.

Rotary Motor| Servo System | Accessories

Rotary Motor | Servo System | Accessories

Rotary Motor options

Model M-1L2K030€-52

Encoder 400V with absolute encoder v

Qil Seal No oil seal

Shaft Straight, key, tapped v =l Type aAcd:a;

Connector Standard connector Power cable R88A-CA1CO05SF-E
Encoder cable RB88A-CR1BOO5SN™

Drive options

Model

This should simplify the report of the result to customers.

Selectable Initial position for Cranck mechanism

Now it is possible to select an initial position in the profile editor for cranck mechanism. The way to
proceed is next:

Check the initial position in the Cranck properties. If unselected, the initial position will be 0.
File Tocls Help
Solution Explorer v 1 | Machine Machine: Cranck X
4 Project
4 ' Machine
w' Cranck i‘_‘ _.?,"_‘ _.3.,_: J— @

A

Property Grid *q
Crank Crankl
4 .Usage

Tool Tip
4 |nput Data
Arm Length [mm]: 250

werrCoeticient

Is required initial position?
Load massTRGI®
Transmission Efficiency Brake 100
Transmission Efficiency Motor 100

» Wheel [kg-cm~2]: 37.7301 |_|

Then, the profile editor will allow to enter an initial position in the first segment:

Curve Type Duration [s]  Final pas. [mm]: Final speed [m/s]: Final sccel. [m/s"2):

| ‘ | | Initial speed [m/s] 0
o 10) q 9 f
—— | ms‘ 60| 0| ol fal pos. [mm] 10

Total 0.5

Curve configuration

!

9%
1
a Graphic area
60
Es0
=
230
Sa0
10

e,
] 0.0 o1 as [.E} 025 03
Time [5]
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New Rotary to Linear Mechanism: Cart

Cart mechanism has been added inside the Linear to rotary group:
| |
~ Rotary - Linear

Cart Cart2

4 -Usage

Teol Tip Help
4 |nput Data

Constant friction [N-m]; 0

Fricion Coefficient 0.05

Inclination -10

Mass of the cart's structure [kg]: 500

Y Motors 2

ol a Transrission Efficiency Brake 100

o 5" oy Transmission Efficiency Motor 100
“ 4 Wheel inertia [kg-crmn ™ 2]: 250.0 |Z|

n . Cuter Diameter (De) [mm]: 100.0
@ 4 Misc
Mame Cart2

The expected Kinematic chain for this element is:

i) Lk L

N’

A couple of remarks:

e The cartis expected to have 4 equal wheels. The wheel inertia is per-wheel and the
tool multiply this value *4 to consider the 4 wheels.

e The mass of the cart structure should include the mass of the wheels and also the mass
of the Gearboxes. The mass of the motor should not be included there as it is
internally considered by the tool.

e You can select if the cart is driven by 2 or by 4 motors, the tool will divide the torque
requirements accordingly.
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New Rotary to Rotary element: Variable Inertia
To cover applications where the axis moves different loads in different cycle parts we have created the
new Variable Inertia element in the Rotary to Rotary group.

~ Rotary - Rotary Property Grid * I
Variable Cylinder_Load Variable Cylinder_Load1
4 -Usage
Tool Tip | Help
4 |nput Data
Constant friction [N-m]: 0
) External Torgue [N-m]: 0
4 Misc
R A A 4 Name Variable_Cylinder_Lo
4 Qutput Data
Accumulated Down Inertia [kg... 0.0
N Accumulated Up Inertia [kg-cm... 0.9865
‘ Calculated Inertia [kg-cm®2]: 0.0

When this element is included in a kinematic chain we impose the restriction that this should be the last
mechanical element, just before the profile:

Then, different inertia values are defined in every segment in the motion profile:

Curve configuration

Add instruction

Curve Type Duration [s]  Final pos. [rad]: Final speed [r/min]: Final accel. [rad/s"2]:

12.5653706143592

=1

Trapezoidal -

Trapezoidal ~

=1

T—
(2 13

Curve Type Duration [s]  Final pos. [rad]: Final speed [r/min]: Final accel. [rad/s"2]: _12. 5663706143592
. e e e e 05
I L D B
L 0
Trapezoidal ~ 0 0 i 6.1946
0

The accumulated inertia value is calculated based in the maximum of the inertia values in the profile editor
(worst case).
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New Linear to Linear element: Variable Inertia
To cover applications where the axis moves different linear loads in different cycle parts we have created
the new Variable mass element in the Linear to Linear group.

= Linear - Linear Property Grid v 1
Variable Linear Mass Variable Linear Mass1
4 -Usage
Tool Tip | Help
4 |nput Data
Constant friction [M]:
External Force [N]:
Friction Coefficient
Inclination
" ' Is solidary to the previous elem...
TE—— 4 Misc

Mame Variable Linear Mass
[ 1 I —

[ I e T N o ]

When this element is included in a kinematic chain we impose the restriction that this should be the last
mechanical element, just before the profile:

v i (8B

Then, different mass values are defined in every segment in the motion profile:
Curve Type Duration [s]  Final pos. [mm]: Final speed [m/s]: Final accel. [m/s*2]:

Trapezoidal

Curve Type Duration [s]  Final pos. [mm]: Final speed [m/s]: Final accel. [m/s*2]:
T s )
[ |

Trapezoidal w 0

The accumulated mass/inertia value is calculated based in the maximum of the mass values in the profile
editor (worst case).
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Improvements in the print
Now the print report includes: Motion profile details.

Project Report
Prafile graphs: Profile position
300 T T
-~
250 -
= 00
o
E 150
o /
50 -
[ —— T i
o o5 1 15 2 25
Time [s]

[rfmmin]

05 i 1.5 2 25
Time [5]

Profile graphs: Profile acceleration

frad/s* 2]

Time [s]

Better description of the regenerative resistor (when needed):

AR A PR N MR A M R L e

Encoder cable R&8A-CRW ADDSC DE 1
External R required (25 0, 2 W)

Regeneration Resistor:

Minimum resistor [0] 25.00.. 4425.08
Anerage pover in resistor VW] 1.8

Also the scroll with the central mouse wheel has been improved.

Axis numbering improved when there is a carriage
Now the numbering of carriage axis is consecutive.

4 Project
A Machine
[tlAxis0od
A Axis001
¥Y_Axis002
Axis002
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Bugs solved and usability improvements
External forces are correctly applied in Rack&Pinion with moving pinion

_ [ T T | T —)
[ T B P Profile Editor -
Add instruction | Curve configuration
Curve Type Duration [s]  Final pes. [mm}: Final speed [m/s}: Final sccel. [m/s* 2} e e 100
9 q [J q .
I 1 109 q -
Trepezoudsl Dwel time [s] 05
" ! -
‘ N
‘ <= —
) [E]
[ ‘
| | E o [
| ! (=) Graphic are:
T

= 0 T
Fim ! !
| g |

In previous version the external force make no action.

Vertical belt calculation is properly done

V‘—*?ﬁréfﬁﬁﬁﬁ

Torque [N m)

Teme [s]

In previous version the mass was not applied properly.
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Advanced trapezoidal profile with very fast acceleration is represented properly

a Graphic area

Add instruction Curve
Curve Type Duration [s] ~ Final pos. [rad]: Final speed [/mink  Final accel. Irad/s* 2} Increment of position [rad]
| g g 9 Time to pasition [3
Tesmr e | 0.5‘ 12.56637‘ n‘ -251377.68782
Control Type
Total 05
Accel. Time [s]

Deccel. Time [5]

ot

0 | 1 |
g1
&
o4
T B e e e e L e e L B e e
0 005 a1 015 0z 025 03 035 04 045 05
Time [5]
T T T T T T T T
o 0.05 01 013 oz 025 03 o 04 045 D
Time 5]
& 200000
% 100000
-3 o
®-100000
<-200000
T T T T T T T T T T
o 005 01 0 0z 025 03 o 04 045 a.
Time [s]

Previous version may show a discontinuity.

Minor cosmetic changes

12.5663706143592
0.5

Time

0.0001

0.0001

[

Other minor cosmetic changes like improve descriptions and tooltips have been applied.
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MOTOR SIZING TOOL VERSION 1.50.15 RELEASE NOTE

New specifications compared to version 1.50.14
Include Russian language
Now Russian language is included.

BY Nonweii Motor Sizing Tool

®aiin | UHcTpymeHTe! | Momouwe

O6o3p Hacrpotiku ¥ 1 Machine ‘Machine: Axis000 X
4 Pl A3bik »| &2 | English
4 ¥'™Machine | p
a Espariol
 Axis000 4| (Yad '@ — BB
@® | BEE \
(L) Frangais
@ | Deutsch
() | italiano
@ [e=9
@ == aTbl NPUMEHEHUA | Beibo
-N XapaKTepucTuka KpuBas neperpysku Bp:
PY@"”“ PereHepaunoHHbiii pesuctop ‘;
; OcraHOBKa AMHaMUYECKOro TOpMO3a
PesynbTat OnTuMusauma kopobkw nepeaay =
(1): be3 MoTopa 7

Bugs solved

Corrected a bug in Rack&Pinion with moving pinion element

In previous version, external forces in Rack&Pinion element with moving pinion were ignored. Now
external forces are correctly calculated.

Curve configuration

% o G

Corrected a bug where the load mass in Vertical Belt conveyor was added twice in the
gravity torque
Now gravity force is calculated using the right load mass.
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Corrected a bug where the Advanced trapezoidal profile was not calculated properly

In previous version, using advanced trapezoidal profile with very short acceleration and deceleration
settings may result in a profile discontinuity. Now this has been corrected.
|eo profile Editor - [u]

Curve Type Duration [s]  Final pos. [mm]: Final speed [m/s]:

Final accel. [m/s/2]:

@Griphi: area

50
E40
E E—
30
220
&

0 005 0.1 015 02 025 03 035 04
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MOTOR SIZING TOOL VERSION 1.5 RELEASE NOTE

New specifications compared to version 1.4

Improvement of the Regenerative energy calculation and Braking resistor selection
Applications where there is a fast deceleration and a long dwell time, have a big regeneration power
during the deceleration but a low average regeneration power in all the cycle:

~— Power after motor & drive losses
= Power in resistor

1000 -

2 500

‘5 .

2 i

& i
0

-500 -
-|I|II|IIII|IIII|IIII|IIII|IIII|
0 0.5 1 15 2 2.5 3

Time (s)

In previous versions, the Regeneration power was calculated only based in the total-cycle averaged
regenerative power. This results in abnormally small power resistors in applications with very long dwell
time. In Version 1.5 we have set a limit in the ratio between regeneration power during deceleration and

regeneration power in all the cycle.
wverlivudu Luive REYeIerduun nesiswi vylnidilic bidke Swp

Results Gearbox optimization M-n characteristic
(1): Without Motor
(2): With Motor R88M-1L75030C
(3): Drive/Motor data
(4): Parameter ratio against Drive/Motor data

(*) Inertia ratio (3) & (4) by max inertia ratio method

(1 @) 3) @)
Max. Speed [r/min] 3525.894 5000.0 70.52 %
Max. Torque [N-m] 3.6923 4.1739 7.16 58.29 %
Effective Torque [N-m] 0.7976 0.9017 2.39 3773 %
Inertia [kg-mA2] 0.001 0.0011 29.5966 7.67

Regenerative Energy [J] 704379  79.6244

Power of Regeneration [W] 23.479

| 265415 |
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The average regeneration in all the cycle is 26 W, but the resistor selected is 38 W.
The new criteria is:

o Calculate the average regeneration in all the cycle (old criteria)

0 Take the regeneration in the worse 80 ms (starting of deceleration) /15

0 Use the bigger of both values

In addition, the regeneration is calculated only in 2nd and 4th quadrants.

Adding an indication of ordering criteria in Motor selection list
The next indication has been added to indicate the motor ordering criteria:

|7 SelectableMotors | Model selected: R88M-1L75030C Motor Safety Margin (%) 0
[l Inertia Brake Inertia
Rated Speed Max. Speed /Rated Torque\Max. Torque ~ Max. Inertia ! Thermal time
Judgement Model (t/min) (t/min) (N-m) A N-m) Ratio (1'8‘9,\('1‘1)"2 X (‘29&;2 X |PowerW) | Mass(ko) | concrant(e)
> NGl  ResM-1Mo5030T 3000 6000 0.159 0.56 19.3779 00418 0 50 035 28
NG  RssM-1M05030T-B 3000 6000 0.159 0.56 163306 0.049 0.0078 50 059 28
O SN Rs8M-1M10030T 3000 6000 0318 1 18.2022 0089 0 100 052 28
SN Re8M-1M10030T-8 3000 6000 0318 111 16.7355 0.0968 00078 100 077 28
O NS  Re8M-1M20030T 3000 6000 0637 22 215053 02232 0 200 1 28
IEEN  ResM-1M20030T-8 3000 6000 0637 22 169491 02832 006 200 13 2
O [INGI  R8sM-1M40030T 3000 6000 127 45 04452 0 400 14 2

Triangle pointing up mean ascending ordering.
Clicking again the triangle points down indicating descending order.

Adding an indication of filtering applied in Motor selection list
The funnelicon is added in the drop-down list that have one of the options unchecked indicating that
thereis a filter active:

| Devices Selection
Rotary Motor | Servo System | Accessories
T Bimilies T Ryted Voltage | - Rated Speed | > Brake
= ’«
~ Selectable Motors Select all |Deselect all 75030C Motor Safety Margin (%) 0
100 Inertia Brake Inertia
- Rated Torque | Max. Torque | Max. Inertia "y’ iy
Judgement Model [v] 200V (N-m) A (N-m) Ratio il;g}\n;) 2% %g;v;) 2x Power (W)  Mass
400V
O NG R88M-1M0SO: v 0.159 0.56 19.3779 0.0418 0 50 035
O [NEN R88M-1M05030T-B 3000 6000 0.159 056 163306 0.0496 0.0078 50 059
> SN  Rs8M-1M10030T 3000 6000 0318 m 18.2022 0089 0 100 052
O NS R88M-1M10030T-B 3000 6000 0318 11 16.7355 0.0968 0.0078 100 077
) HEEN  RssM-1M20030T 3000 6000 0637 22 21,5053 02232 0 200 1

In the image, the motor families and the rated voltage are filtered.

Improving selection of right motor shaft type
The next message has been added in the Motor selection tab for Japan region:

Devices Selection

Rotary Motor = Servo System | Accessories

Rotary Motor options

Model R88M-1M75030T
Encoder 230 V with absolute encoder v
Oil Seal No oil seal v _

Straight shaft, no ke > il .
shait 2 2 When you use Omron standard decelarators (reduction gear), "}
Connector Standard connector please select “No key" type motors. -
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Default setting of Direct Inertia input is now deactivated in all elements except for
gearbox

In previous versions, after using the Inertia calculator, the “Direct inertia setting” was set by default. Now is

unset unless set by the user.

¥ Inertia Calculator = O X

A B

T Dimensions T Materials
Outer Diameter (De) [mm]: oo ] Material: Steel v
Quter Perimeter [mm]: i Density [kg/mA3]: 7850.0
Inner Diameter (Di) [mm]: 0.0 Load mass [kg]: 0.4932
Inner Perimeter [mm]: ]
Length (L) [mm]: 50.0
Volume [mm]A3: 6.2832e+004
Eccentricity (recc) [mm]: 0.0
[[] Direct mass input
Inertia (kgm~2): [ ok |

The gearbox keeps by default Direct inertia Input as Inertia is a data that is normally given by the gearbox

maker.

Accessory selection has been improved

In regions where there are standard motor cable and flexible motor cable, it was possible to select a mix of
standard and flexible cables. In order to facilitate the selection and avoid mistakes now it is only possible to

select power and encoder cables of the same type:

Rotary Motor | Servo System | Accessories

o) Type Model Length Adst?:ry
Power cable Standard R88A-CA1A005S _5m v
Power cable Flexible R88A-CA1A005SF _5m
Encoder cable Standard R88A-CR1A005C _5m v
Encoder cable Flexible R88A-CR1A005CF _5m
&)
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Inthe screenshot, as example, as Standard power cable has been selected, flexible cable options are
blocked.

Accessory selection is now properly saved

RY

In the case above (regions with standard and flexible cable options) there was a bug where the selected

cable length was not properly saved. This bug has been corrected and now the selected cable length is
properly saved in the project.

The tool performance has been improved

In previous versions, frequent calculation iterations, specially when plotting complex CAM profiles causes

that the memory used by the tool is increasing causing a decrease of the performance and, in extreme
cases, even crashing the tool.

Now all the unused memory is freed resulting in an increase of the tool performance. As result of this, the

resolution of the profile segments has been increased from 500 points to 5000 points (this isimportant in
case of CAM profiles).
New tooltips in motor selection window have been added
In previous versions we have a tooltip that shows the ratio between motor and application just for the
rated torque and inertia ratio. Now we have the tooltip also for the Maximum speed and the Maximum
Torque:
Jevices seiection
Rotary Motor | Servo System | Accessories d Voltage I ¥ Rated Speed I ¥ Brake
| 7 Families | ™ Rated Voltage | ~ Rated Spe Model selected: R88M-1M75030T Motor Safety Margin (%) ©
e Selectable Motors | Model selected: R88M-1M75030T
- : . . . Rated Speed Max. Speed Rated Torque Max. Torque  Max. Inertia
(&3] Jud Model Rated Speed Max. Speed Rated Torqui (r/min) (r/min) (N-m) (N-m) Ratio
ucgement oce (t/min) (r/min) (Nom)
3000 5000 9:55 28.7 17.3218 [¢]
O Rl Re8M-1L3K030C 3000 5000 955
3000 5000 9.55 16.1374 7
O BBl R88M-1L3K030T-B 3000 000 955
O [BEl Re8M-1L3K030C-B 3000 5000 ds5 3000 5000 935 161374 Z
O SN R88M-1M1K020T 2000 307052 %) A7 2000 3000 477 9.8264 6
O NSl R88M-1M1K020C 2000 o—" 477 2000 3000 477 9.8264 6
O SN RS8M-1M1K020T-B 2000 3000 477 2000 3000 477 9.071 6
AN EREE ReM-1MIKNINC-R 2000 annn AT7
Bugs solved
Corrected a bug that showed incorrect motor judgement color
In previous version, under certain circumstances, the color indicating the motor judgement
green/orange/red) could be incorrect while the message (OK/NG) was right.
This bug has been corrected and now the color code always correspond with the judgement.
=1}
Rotary Motor | Servo System | Accessories
Lr Families ] T Rated Voltage | ~ Rated Speed lv Brake
~ Selectable Motors Model selected: R88M-1M75030T Motor Safety Margin (%) O
Judgement bk ‘R;::Ii )Speed x;:l "S)peed R'\?.t:\c)l Torque :ﬁ;)brque Max.Inertia :‘%;E:zx ?g;%&n;:ia Bower | e 12:;.:‘1&.?
@) - R88M-1M60020C-8 2000 3000 286 859 5533 42472 0343 600 58 28
O NG R88M-1M05030T 3000 6000 0.159 0.56 0.0418 0 50 035 28
O NG R88M-1M05030T-8 3000 6000 0.159 0.56 0.0496 0.0078 50 0.59 28
O BB ResM-1L4K030T 3000 5000 127 382 242 88122 0 4000 135 200
O - R88M-1L4K030T-B 3000 5000 127 382 19 113122 25 4000 16 200
(@] - R88M-1L4K030C 3000 5000 127 382 242 88122 0 4000 135 200
(@] - R88M-1L4K030C-B 3000 5000 127 382 19 113122 25 4000 16 200
O BBl Re8M-1L5K030C 3000 5000 159 417 263 10,6122 0 5000 16 200
O - R88M-1L5K030C-B 3000 5000 159 477 213 13.1122 25 5000 185 200
(@) - R88M-1M3K815T 1500 3000 242 75 177 54.0122 0 4000 21 200
‘ ‘I O - R88M-1M3K815T-B 1500 3000 242 75 15 60.0122 6 4000 26 200
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Corrected a bug where sometimes the export option was disabled
Now the export option is always enabled if the controller is Sysmac.
2 Full Motor Sizing Tool
File | Tools Help 7
New Project q
Open Project
Build project as Full version
Save Project
Save Project as...
Close Project
Print
Exit

Corrected a bug where Belt mass in Belt conveyor was incorrectly included in the gravity
torque

The calculation of the gravity force/torque is independent of the mass of the conveyor belt.

In previous version, if you add a linear mass on top of the conveyor and you select “solidary with previous

element”, the mass of the belt was incorrectly included in the gravity force calculation.

B Full Motor Sizing Tool
File Tools Help
Solution Explorer w @ Machine Machine: Axis000 Machine: VerticallLoad Machine: VerticalLoad2 X

4 Project
4 () Machine

+ Axis000 o — :'. — ’ — B4
e pS—

Axis001

Axis002

VerticalLoad
+ VerticalLoad2

Property Grid v
Linear mass Linear_Mass1

4 .Usage

Tool Tip Help

“ Input Data
Constant friction [N]: 0
External Force [N]: 0

Friction Coefficient 0

Inclination =
Is solidary to the previ..\

Load mass [kg]: 60

4 Misc | Application results | | | Devices Selection

Now this bug has been solved and only the linear mass is involved in the gravity force calculation.
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Corrected a bug where adding some profile segments to a cranck application crashes the
tool

Now this bug has been solved and all profile segments can be added (respecting the cranck dimensions)
without crashing.

]
e Toos Help
Soution Bxlorer - 0 |[Mochine | Machine Ausadt X
= Project
4 %/ Machine
i 7, L R I
" aon & — 2 — o —IE
= Gurve configuratic
cotion 5] | Foa pos. (el Foal speed irvs,__ Fiwiaceet szt | R

03] A 0.06667] 022222

Property Grid va o1 16.66667| 0.06667] 0|
Profile Profiled o 9 066667
+ Misc Total 05

Name Profiled

Corrected a bug that gives an error message when trying to print a project

That error was generated when MST V1.5.12.05 was installed in one computer that has a different version
of a certain dll than the one used by this software.

This has been corrected so the right version of the .dll is always used so printing does not generate error.

Corrected a bug that generates the wrong profile
Under certain circumstances, a ramp segment could be incorrectly shown as a trapezoidal profile. This has
been solved in version 1.5.13.00 and all segments are properly shown.

Corrected a bug that may generate a wrong SS export file

MST V1.5.12.05 version in the “export” to Sysmac file handles the Axis gear ratio as 64 bit numbers while
Sysmac Studio can only import 32 bit numbers, so, in some cases, the xml file generated cannot be
imported into Sysmac Studio.

Version 1.5.13.00 solves this problem and the Axis ratio is always handled as 32 bit number so the import is
successful in all cases.
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MOTOR SIZING TOOL VERSION 1.4 RELEASE NOTE

New specifications compared to version 1.3

Database has been updated including new servo families
The new servo families have been included:

0 1S family has been extended including models up to 15 kw

o New 1S Motion Safety family has been included (200 W to 3 kW)

ey s
+ Families ~ Rated Voltage |~ Rated Speed |~ Brake |
[Select all Model selected: Unselected Motor Safety Margin (%) 20
[JG3;series _ Inertia Brake Inertia
[ G5-series high inertia Sjr!‘?ii)Speed ?A”?:;r]s)peed ?’3!’;1 Torque (h:\lfr:;)Torque gla&i,)lnema %g/\’:;z " %%\’:;2 g Power W) Me
[] G-series Cylinder type D30T 3000 6000 0637 22 214 0224 0 200 13
[ G3anesHatiype D30T-B 3000 6000 0637 22 17 0284 0.06 200 17
[[] 1S-series 30T 3000 6000 127 45 19 0.446 0 400 18
egrated Tote 307-B 3000 6000 127 45 166 0.506 006 400 22
1SA-series D30T 3000 6000 239 84 1063 1825 0 750 32
a D30T-8 3000 6000 239 84 94 2075 025 750 41
O [BEE Re8M-1AL7S030C 3000 5000 239 7.6 206 1305 0 750 42
O [BEE ReSM-1AL7S030CB 3000 5000 239 7.6 2 1755 045 750 59
O [BEE RSSM-1ALTKO30T 3000 5000 318 955 17 2105 0 1000 58
O [BEE ResM-1ALTKO30T-B 3000 5000 318 955 138 2555 045 1000 75

Gearbox property setting improvement
In version 1.3, clicking the arrow down in the gear ratio it goes 2 > 1 —> 10, what was incoherent.
In version 1.4, the behavioris2 > 1 > Keeps 1

4 Input Data
Constant friction [N-m]: 0

» Element Inertia [kgmA... [9.8646e-005 []
4 Reduction Ratio 10.0
Load Revolutions E (5
Motor Revolutions 10 A

Transmission Efficiency... 100

Auto-connect unconnected mechanical elements

In the mechanical chain window there is a new button that links the different unlinked mechanical
elements in order to create a valid mechanical chain.

The (simplified) criteria is:

o Only one valid mechanical chain is created

o The first element is a motor and last element is a profile

0 The priority of the mechanical elements (if present) is: Rotary_to_rotary --> Rotary_to_linear -->
Linear_to_linear

0 In case of several elements of the same type, the preference is by distance to the top-left corner
0 Only one gearbox will be selected in case there are several

0 Remaining elements will keep unconnected
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Before connection:

3 |Machine Machine: Axis000 X

=
¢

After connection:

Machine Machine: Axis000 X

n o nn n - |
- T —e — e — 8
—

n.n

Changed Auto-naming of new axes

ila

[

€

A new created axis will follow the name Axis000, AxisO01 and so on.

This predefined auto-name can be manually changed afterwards.

Solution Explorer

4 Project
SlltMachine
Axis000
Axis001
1 Axis002

In the previous versions there were some exceptions to this rule,

OMRON
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New predefined axes are included
The new axes are: Winder, Unwinder, Moving Rack, Moving Pinion, Eccentric load, Vertical load.
Machine Toolbox w 42

- Axes )

—

Eccentric system

Moving pinion system

P

Moving rack system

e

Unwinder system
Ry
L

%

Vertical load system

2
A

Winder system

??

Ballscrew system

=

)

Toothed belt system

Balanced linear axis

e
pa =

£n
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Axis window and Motor selection window are independent
In the previous versions, both windows share the same horizontal axis and have a common scrollbar,

which make the visualization difficult in low resolution screens:

Old specifications:

B Full Motor Sizing Tool = a X
File Tools Help
Solution Explorer ~ 8 | Machine |Machine: Axis0 X s g
 proec ' - " S i
4 +/Machine Eﬂ 2 216% g
 AxisO 1% ]
=
2
=
3
5
| pplication results Devices Selection %
Overload curve | ion Resistor } Dynamic Brake Stop Rotary Motor S
Results Gearbox dptimizati | M- isti ~ Families
(1): Without Motor
[2): With Motor R88M-K2KOJOT-BS2 ¥ Selectable M
3): Drive/Motor data fia
Judge
4): Parameter data ,
i
8 | inertia ratio (3) & (4) method. Times motor inertia o
= =
[ (O]
S m @ 6 @ so mm
» to N
% Max Speed [r/min] 00 2000.0 0.00 % I= O
_ 3 3o m
Property Grid v 2| B box Torquenim 00 00 477 | 000% 5 O I
> |- ° o Il
Q | fffective Torque [N-m] 00 00 191 000% £
= ol |
nertia (kgm*2] 00002 | 00033 ~ 1000 | 006 2 o mm
&
00 00 el |
Power of Regeneratin [W] 0.0 0.0 § o
X X S
o O oK
o
o N
SNl |
&) J (L]
Bottom scrollbar is for top axis mechanics
W |
New specifications:
B Full Motor Sizing Tool — o %
File Tools Help
Solution Explorer <« B Machine ‘Mu:hl‘ne:AxisDOﬂ x T 5
4 Project ] - A =
4 () Machine 4.: o) | » 100% -
0 Axis000 e — 9 — Y —o3 — — g
) Axis001 L —_— z
0 Axis002 i
o 2
> g
H
Scrollbar for Mechanical chain window
 T— i)
| Application results T Devices Selection e
Property Grid - Overload curve | Regeneration Resistor | Dynamic Brake Stop Ratary Motor
. ~ Results rbox optimi M-n st =
Linear_Mass Linear Mass1 L ) Families
4 Usage ~ e Select al| [Deselect ol
Tool Tip [help (2): With Motor Unselected
4 Input Data (3 Drive/Motor data ] G-series
Constant friction [N~ 0 (4): Parameter ratio against Drive/Motor data [ GS-series high inertia
External Force [N]: ] 1 Inetiarato G & 4 by e Insta rao method [7] Grseries Cylinder type
Friction Coefficient 0 [] Grseries Flat type
Inclination 0 o @ & © [] 1S-series
Is solidary to the previ... [¥] Max. Speed [r/min] 00 00 [] Integrated motor series
Load mass [kgl: 0 -
4 Mise Max. Torque [N-m] 00 00 00 [] 15A-series
Name Linear_Mat Effective Torque [Nom] o0 o0 00 P—
“ Output Data X . - . . O HEEN  Reemer
Accumulated Oown M... 00 S TS ltbar for METor S&iection’ Window. SR
. O NEE  resM-L.
Cm—_m_hnﬂﬁ) RegenenveEougull 0000 P —— T
J wJ
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MST can be executed in a computer with non-administration rights
In the previous versions you needed to have administration rights in your computer to execute this tool,

Bugs solved

Suspension load recalculates the load inertia properly

In the previous versions, when you use a ‘'suspension mechanism’ the inertia of the load reflected to the
motor was properly calculated, but if you change the pulley diameter, this inertia was not updated ending
in a wrong calculation. This has been solved and now the load inertia is changed correctly.

Property Grid AL | Application results Devices Selection
Suspension Suspension1
4 .Usage Overload curve | Regeneration Resistor | Dynamic Brake Stop Rotary Motor
Tool Tip L Help Results Gearbox optimization M-n characteristic ~ Families
4 Input Data (1): Without Motor
Balancer Mass [kg}: 1 (2): With Motor Unselected v Selectable Motors
4 Drive Roller Inertia [kg-... 0.0039 E 3 Dri Aor dtn ]
Quter Diameter (De... LOQ(} — @ Por e ratio against Drive/Motor data Judgement M
» Slave Roller Inertia [kg-.. 00039 [2] o o
? - (*) Inertia ratio (3) & (4) by max inertia ratio method R88M-K2K
Transmission Efficiency... 100 REEM-K2
M-K2K
Transmission Efficiency... 100 (1) 2) 3) @
Workpiece Mass [kg]: 1 C R88M-K2K
'OrkpH A s .
e = <! Max. Speed [r/min] 00 00 < TR
isc
Name Suspension1 Max. Torque [N-m] 0.0 0.0 0.0 R88M-K3K
R88M-K3K
+ Output) Effective Torque [N-m)] 00 00 00
Accumulated Down In...  0.0127 R88M-K3K
alculated Inertia (kg-... 0.0127 Inertia [kgm*2] 00127 = 00127 00 R88M-K3K
Reaenerative Enerav (] 00 00 R88M-K4K

Database correction
Some minor mistakes in motor and accessories references have been corrected.

Translations
Some fixed texts now are translated to the selected language.
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MOTOR SIZING TOOL VERSION 1.3 RELEASE NOTE

New specifications compared to version 1.2

New mechanical element “Rack & Pinion” with moving pinion
A new mechanical element that is the "Rack & Pinion” with moving pinion has been created.

I J

~ Rotary - Linear

=

i

New element, Rack&Pinion
with moving Pinion.

Previously existing
element, Rack&Pinion
with moving Rack.

ks
(R

>

(K |e ¥ g o
>
X

| ¥

In this element, the motor moves the pinion {(directly or via other rotary element) and the pinion and all
the elements from pinion to the motor moves linearly.
Element properties:

Property Grid - q
Pinion Rack with Moving Pinion Pinion Rack with Moving Pinion1
4 .Usage

Tool Tip Help
4 Input Data
Friction Coefficient 0.1
Inclination 0
4 Pinion Inertia [kgmA2]: | 9.8646e-005 H
Mass [kg]: 0.4932

Outer Diameter (De... 40.0

Transmission Efficiency... 100

Transmission Efficiency... 100
4 Misc

Name Pinion Rack with Moving Pinion1
4 Qutput Data

Accumulated Down In... 0.0

Calculated Inertia [kg-... 0.0

The mass of the element appears as Property.
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This is a typical example of application:

Intelligent Inertia Ratio Evaluation

The evaluation of the maximum inertia ratio is done just comparing the calculation result with the
maximum ratio that appear in the motor catalogue. In some cases this will result inan over-dimensioned
servomotor because the catalogue shows the worst case scenario.

In version 1.3 we have implemented a more optimized inertia evaluation.
This new feature is enabled from “Tools\Settings” in main menu:

B | Settings - ] X

Units | Configuration

Region Europe v
Dynamic Brake calculation Step Time [s]: [0.01

Limit of points in dynamic brake calculation: 10000

Embed images to the project file O

Ambient temperature [°C]: 25

1 phase/100VAC Drive input voltage [100-120V] 100

1 phase-3 phase/200VAC Drive input voltage [200-240V] [230

3 phase/400VAC Drive input voltage [380-480V] [380

Inertia estimation method 1. By Intelligent method v

0. By max inertia ratio method
¢ 1. By Intelligent method

\ Ok | [ Cancel |

In “Application results” window the inertia is evaluated according to stability criteria.

Every mechanical element, according to its typical rigidity has a maximum inertia ratio value that is
considered “stable”. The application compares the calculated inertia ratio with the value of the element
with smaller ratio and show a color code of:

o Green if calculated value is smaller than element ratio

o Orange if calculated value is bigger than element ratio and smaller than double this value

o Red if calculated value is bigger than double this element ratio
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In this example, the maximum inertia ratio for stability criteria is 100, and the calculated ratio is 4.95 times
50, green.

Application results

l
Results Gearbox optimization \ M-n characteristic

(1): Without Motor

(2): With Motor R88M-K7K515T-S2

(3): Drive/Motor data

Overload curve | Regeneration Resistor i Dynamic Brake Stop

(4): Parameter ratio against Drive/Motor data
(*) Inertia ratio (3) & (4) by intelligent method. Times motor inertia

(1) @ ®3) @)
Max. Speed [r/min] 1432.394 30000  47.75%
Max. Torque [N-m] 270533 315983 1190  2655%
Effective Torque [N-m] 220889 = 257999 478 ___5397%
Inertia [kg-mA2] 0.0501  0.0602 100.0 496

Regenerative Energy [J] 574882  805.756

Power of Regeneration [W] 574.882  805.756

In addition, the maximum absorbable kinetic energy by the Drive Dynamic brake is calculated giving a
second criteria for the maximum inertia. In the motor selection table it appear the maximum absorbable
energy and, when you put the cursor on top it appear the calculated value:

| = Selectable Motors | Model selected: R88M-K7K515T-S2 Motor Safety Margin (%) 20
= Judgement Model ﬁ?v‘:i‘f‘)speed (Mr/z-i:)peed f,ﬁt:f)’ Torque m;)Torque :\-lr:::ueor:]ezgy a%;::,';\zx ?K'anii"fi‘ i
-4) 10A-4)
O @l R88M-K1KO30(H/T) 3000 5000 318 955 4452 203 0
O [NEH R88M-K1K030(F/C) 3000 5000 3.18 9.55 4452 2.03 0
O [NEH R88M-K1K030(H/T)-B 3000 5000 3.18 9.55 5154 235 033
O [NEH R88M-K1K030(F/C)-B 3000 5000 3.18 955 5154 235 033
O BN R88M-K1KS30(H/T) 3000 5000 a7 143 62 284 0
] O [NEH Re8M-K1KS30(F/C) 3000 5000 477 143 O 284 0

O SN R88M-K1KS30(H/T)-B 3000 5000 477 143 69 Kinetic Energy Ra
O NSl R88M-K1K530(F/C)-B 3000 5000 477 143 6953 EAYS 033
O [NEN R88M-K2K030(H/T) 3000 5000 637 19.1 807.1 3.68 0

The color criteria is next:

o Green: Ratio below 90%

0 Orange: Ratio between 90% and 100%
o Red: Ratio above 100%
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Auto-Alignment of Kinematic Chain
The kinematic chain is automatically aligned on clicking a new button.
Before:

After:

Machine Machine: Axis0 X

e — % — — @ 7.@

Third Party Motor Database Improvement

When using third party motors you have next improvements:

o The third party motor data is embedded in the project file

0 On opening a project including a third party motor it is: added to the local database if the motor is not
existing or asking which action you want to do if the motor exists.
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MOTOR SIZING TOOL VERSION 1.2 RELEASE NOTE

New specifications compared to version 1.1

New regions
Now we can select between 7 different regions. Go to “Tool/Settings” and select “Configuration” tab:

B ' Settings o O X
Units | Configuration
Region Euw__\ v
Dynamic Brake calculation Step Time [s]: Zhope \\
Japan
Limit of points in dynamic brake calculation: America
Embed images to the project file Chinn
Taiwan
Ambient temperature [°C]: Southeast Asia, India?cif'/
1 phase/100VAC Drive input voltage [100-120V] Korea
\_/'
1 phase-3 phase/200VAC Drive input voltage [200-240V] 230
3 phase/400VAC Drive input voltage [380-480V] 380
Ok | | Cancel

The changes in the different regions are:

0 The available drive and motor models

o The accessories references

o The default value of voltage supply

In European region all drives and motors are visible, even if they are not standard in Europe (eg, the 100 V
models).
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Profile Editor: Advanced Trapezoidal

11 v Froime eanor

ul
F | Add instruction

- u A

Curve Type

Trapezoidal adv. v
Constant
Trapezoidal
Triangular
Ramp
Import CAM

Duration [¢]  Final pos. [mm}:

Final speed [m/s]:

Final accel. [m/s2]:

B
'< rapezoidal advanced

(X) Grahic area

Curve configuration |

In this new predefined profile you can define the position and time increments and, in addition, control
separately acceleration, deceleration and dwell time to obtain something like next:

o Profile Editor

Add instruction

Curve configuration

Curve Type

Duration [s]  Final pos. [mm]:

oo |

Final speed [m/s]:

Final accel. [m/s# 2}

@ Graphic area
1000
- ] i
£ a0 L ;
i : s |
5 w0 H i i
é w0 e re T
T T
o LS Q1 a1s 02 025 03 035 04 A4S 03 0.55 ) 065 or
Time [5
3
b
L S e = o Ol
0 00 o1 015 02 025 03 035 04 045 05 055 06 085 07
Time [5]
=104
503
g
i
-30 3 T T T
L] oos a1 015 0z 025 03 a3s 04 045 os 0ss os 055 or
Time [5
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Profile Editor: S-Curve

Inthe predefined segment "Ramp” we have included the S-ramp parameter that allows to define Jerk in
the movement:

o Profile Editor

Add instruction

Curve Type Duration [s]  Final pos. [mm]: Final speed [m/s]: Final accel. [m/sA2):

g
Final speed

The S-curve time is added at the start and at the end of the Ramp segment.
Obviously, the time range is from 0 (default) to “Duration/2” (all ramp segment is S-curve).

Improvements in Print Report
2 new fields have been added (shown with default setting):
gReportwindow

4 Project
4 Machine
4 Axis0O
Part-list
Graphs
_Mechanical elements
“T_] Display formulae ™
_Lv] Sizing result
AXIST —
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Formulae is a simplified list of equations used in the calculations:

>

Property Value

Name Gear_Reducer1
Reduction Ratio 1.0

Element Inertia [kg:m*2]: 9.8646e-005
-Outer Diameter (De) [mm]: 40.0
Transmission Efficiency Motor 100
Transmission Efficiency Brake 100
Constant friction [N-m]: 0.0
Calculated Inertia [kg'-m*2]: 9.8646e-005
Accumulated Down Inertia [kg'm*2]: 0.0002
Accumulate: i i

Vel. transformation = (Output Gear Diameter) / (Input Ge;
J =1/8 m (De*2+Di*2)+me

ar Diameter)

Sizing result is same summary that shown in the “Results” in the tool:

Sizing result:
(1) Without Motor
(2) With Motor R88M-K20030H-S2
(3) Drive/Motor data

(4) Parameter ratio against Drive/Motor data

1 ) 3)

Max. Speed [r/min] 3600 6000
Max. Torque [N'm] 0.58 0.61 1.9

Effective Torque [N'm] 0.58 0.61 0.64
Inertia [kg:m*2] 0.00021 0.00023 30

Regenerative Energy [J] 15.4 19.5

Power of Regeneration [W] 30.8 39

Regeneration Resistor:

Minimum resistor [Q]
Average power in resistor [W]

)
60.00 %
32.13%
77.93%

15.24

Extemal R
required (34 Q,
7W)
Extemal R
required (34 Q,
7W)

34.00 .. 1589.00
6.7
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Gearbox optimization

Many times, we have the freedom to choose the best gearbox ratio.

In order to simplify this operation, we have added a new tab in the "Application results” if a gearbox is used
in the mechanical chain:

-
W‘ e
v

II\pplkalion results 141 Devices Selection

Overload curve | Regeneration Resistor | Dynamic Brake Stop Rotary Motor ' Servo System | Accessories

Results | ~ Families lv Rated \

A gear reducer must be selected. j= Selectable Motors |

M-n characteristic

L:j Judgement Model 2_

O [l ReSM-KKO010(F/C) 1

) [l Rresm-k2kO10H/T) 1

O HEEN Re8M-K2K010(H/T)-B 1

= O [l Re8M-KKO010(F/CO)-B 1t
Open Optimization Window O NSl RS8M-K3KO10F/Q) 1

O [l Re8M-K3KOIOHM 1

= O HNEl ReSM-K3KO10H/M-8 1
dorsd = O [l R8SM-K3K010(F/CO)-B 1
que E ~ HEEE  RRAM-KAKSINC 1

It open a new window where you can select the range of gearboxes to check:

B! GearReductionGraphWindow = a

g
Initial ratio ‘ Run optimization .
Final ratio Cancel GB

Estimation optimum
@ Inertia
@ Torque
@ Speed

oS
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Then, it result in traces of inertia, torque and speed from motor side so you can see quickly which is the
optimum gearbox ratio in this application. If your range of ratios is large, the calculation may take several
seconds. In red and green you see the available areas for the currently selected motor:

@Inenia
Gearbox optimization Inertia
0002
£ 00015
12
|z 0001
¥
= 0.0005
T T T T T T 1 T T T 1 U T T T T T T Al T T T 1 T T 1 Al T T \J T T T T T
115 2 25 3 35 4 45 5 S5 6 65 7 75 8 85 9 95 10 05 1M M5 12 125 13 135 M WS 15 155 16 165 17 175 8 185 19 195 2
Rato
() trobiesn (7] Foreoe cptimzstion curve [[7] et Wt ot (7] et o e
@Torque
Gearbax optimization Torque.
s 3 & = f it ; == f=t E—— e
2 | — |t
ot . S S st L —= S
£, i | | [T R NS B s
=, . L 18383 EEE2S
4 | | | At
RER t i L
| pmm———— | 1
13  ESER BER3E) Tt T ¥
U T T T T T T T T T T L} T Al A}
115 2 25 3 35 4 45 5 S5 6 65 7 75 8 85 9 95 10 105 1 1S 12 125 13 135 14 145 15 155 16 165 7 175 18 185 19 195 20
Ratio
() tratiesa (7] M Torqe Wit Motor [[] S Torque oot toe (7] M oraue i e (7] A orme Wt Mot
rop
Ge{(2) Speed
4
Gearbox optimization Speed
70000 T fameef —
4 |50 ———
—
£ s0000 2 {1
= ———
40000 = £ - - et £
¥ I
E —
»| 3 30000 bl
’imoua- . =
—— T
T T T
115 2 25 3 35 4 45 5 S5 6 65 7 7S 8 85 9 95 10 105 11 1S 12 125 13 135 14 14S 15 155 16 165 W 175 1@ 185 9 195 20
Rat
E(-‘&‘ j 1 o VMBWWWU
> v

Help for setting mechanical properties

Sometimes it is not clear the meaning of some properties in the mechanical elements. A “Help” button
that open a descriptive window has been created:

v -w ().

Property Grid v | Application results r
Rut ting/Nut Rotating Overload curve | Regeneration Resistor | Dynamic Brake Stop
P | 1

Usage . Results Gearbox optimization |  M-n characteristic
Tool Tip [ Hep D
—_— (1): Without Motor
4 Input Data

Friction Coefficient 0.1 (2): With Motor R88M-K20030H-S2
Inclination 0 (3): Drive/Motor data

» Nut Outer Inertia [kg-.. 0.0001 I% (4): Parameter ratio against Drive/Motor data

» Scrow Inertia lka.mA21: 1 7.39850-005
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£ Nut Rotating X

Property Grid v
Nut Rotating Nut_Rotating1
4 -Usage e | p: Screw Pitch
Tool Tip Help = -
4 Input Data
Friction Coefficient 01
Inclination 0
» Nut Outer Inertia [kg-. 0.0001 [l
» Screw Inertia (kgmA2): | 7.3985e-005 |..| !
Screw Pitch [mm]: 10 D:  Screw Diameter

, J: Nut Outer Inertia
4

7 , J: Screw Inertia

D: Nut Outer Diameter

Transmission Efficiency... 100 O S
Transmission Efficiency... 100 .

 Misc J: Friction Coefficient & nclination Output
Name Nut Rotating?

T: Transmission Efficiency Motor
4 Output Data

Accumulated Down In...  0.0001 T): Transmission Efficiency Brake
Calculated Inertia (kg-.. 0.0001

New mechanical element: Mechanical lift CAM
L

« Rotary - Linear

.\,‘1

| | » % »
mas

o —

This kind of mechanical elements are designed to run the motor at constant speed and the CAM lifts up &
down some kind of mass. For this reason, the motion profile should be in motor side.

3
1400
24
1200 | 13
g £
£ 50
1000 £
&
H EE
200
2]
600 ER
T T T T ™
T T T T T o 005 (3] 015 02
° 00s 01 o015 02

Time (5
Time (5] e
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Intelligent scaling export to Sysmac Studio

In version 1.1, when you export one axis, the scaling follows the simple rule of:

o Numerator: Motor encoder resolution

o Denominator: Conversion factor from encoder counts to degree (for rotary motors) or mm (for linear
mOotors)

This may result in infinite decimal conversion:

Unit of display O pulse @ mm O um O nm O degree O inch
Command pulse count per motor rotation 1048576 pulse/rev
Work travel distance per motor rotation 3333333333 mm/rev
Reference: Unit conversion formula
Command pulse count per motor rotation [UDINT]
Work travel distance per motor rotation [LREAL]

Number of pulses [pulse] = * Travel distance [Unit of display]

The new scaling changes numerator and denominator to use only integer values and avoid potential
rounding errors.

New icons
Predefined axes icons correspond to 1S servo system:

i ——————

Axis1

»

o
Some new preinstalled images have been defined:
B open X
T « Common Files > OMRON > MotorSizingTool > Images v U Search Images L
Organize ~ New folder =- m @
Contract A
m Deskto
y ?”q -l S cogd .
&) 2. A-EMI@5 \ | ‘
& 3 |
= This PC . | .
» 3D Objects beltRender_540_ beltRender_540_ crankRender_540 crankRender_540 elevationRender_
460.png 460_B.png _460.png _460_B.png 540_460.png

m Desktop

% Documents \ >

% Downloads 0
« Local ‘ £ et
: LA -~ R

J Music

: elevationRender_ feedRollRender_S feedRollRender_5 gantryRender_54 gantryRender_54
& Pictures 540_460_B.png 40_460.png 40_460_8.png 0.460.png 0.460_8.png
« Replicate (ESNT9
B Videos

< System (C)
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Lite Project version

We have created a simplified version of MST project addressed to people that is not very familiar with
servo sizing.

The target of this “Lite” version is:

o To make the calculations simple

o To have everything needed in the calculation in one view

On opening MST you are asked which kind of project you want to create:

b | Creating a project...

-

R —

1 o Y
( NewditeProject )
B

\.__________-/

Mew Full Project

Open Project

Ina "Lite” project you can only use predefined mechanical axes:
B Lite Motor Sizing Tool
File Tools Help

- m] X

Solution Explorer v  Machine X ¥ Machine Toolbox ~ @
4 Project ~ Axes |t
4 () Machine
0 Axis0 ‘
]
Controller Axis0

lanced linear axis

" {
V4
LW

SlidePR88LEA_ABO30

P
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Everything is in same view. The property window is a simplified list and is just below the corresponding
mechanical element:

Machine | Machine: Axis1 X

e < - =

e

Devices Selection

Rotary Motor | Results
|7 Fomilies | = Roted Voltage | = Rated Speed | = Brake

I'v Selectable Motors Model selected: Unselected

In the profile you can only select triangular, trapezoidal and advanced trapezoidal segments.

Bugs solved and usability improvements

Asking to save when tool is closed
In version 1.1 this was asked always. In version 1.2 this only asked if project has been changed since last
save operation.

Lost focus
In version 1.1, after closing the profile editor, the focus was lost. This has been solved in version 1.2,

Linear Motor temperature calculation
Under certain circumstances, in version 1.1 the linear motor temperature was calculated abnormally high,
specially if speed was below 2 m/s. The temperature calculation has been improved in version 1.2.

Winder/Unwinder maximum speed calculation
In version 1.1, the maximum motor velocity (when coil is empty) was not accurately calculated. This has
been solved in version 1.2.
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