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200 What i1s Motion Analyzer?

Servo motor and drive sizing software!

Motor and

Machine Info | I _szc MotionAnalyzer mmm)  Drive

Design Motion Control Systems Selection
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200%;: What is Motion Analyzer?

Enter the cycle profile for each axis...

Il Multi Segment Profile
Enter the parameters for this segment. Enter any two of the motion parameters and the others are automatically calculated.

Segment No. 1 2 3 4 Edit Segment No. 1 v Auto Compile

Indexing Cycle Profile

Curve Type S 53 g + 5- Cune
i Initial Wel. -1100 a 100c rpm
Type of Motion Curve : f+ Trapezoidal
Final Wel. il 1000 C rrm =» v Entered Value

Motion Parameters Load| |Distance 275 16.67 2¢|| 183333 rev r

Insert

i

o

[o=]
?‘?‘“T‘“T‘ =1 e
= c
[a1]
@

Move Distance Time sec =3} Entered Walue Delete
Y — 1 Acc i Dec 366.7 500 -333.7| | 550 rprmisec [ Je——
( Excludes Settling Tjme) Thrust a a C T-rm
Added Ineria i} i} C kg-m®
Dwvell Tirme
{ Includes Settling Time %1 *

Profile =

o
v

Computed Parameters

Aecel Time;  |0.33333 seC

Decel Time - (033333 —

Max Velocity: |19 indsec

AccelRate: |49 in/sect

111

Decel Rate: |49 in/sect

el ok | canke—
From simple...

Help | (0] 4 Cancel

To complex
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What is Motion Analyzer?

Use the actuator models to enter your machine details

¥ Axis Setup \ ¥ Cycle Profile

Load Data- &pplied to the whole profile

Mass :
Force (Applied +i-)

Coeff of Friction :

il

[Applies to Load and Table Mass)

¥ Mechanism l ¥ Transmission Stages

b Inclination :

I

Actuator Type: ‘Eielt Drrive

Cirive Roll Inetia :
*Drive Rall Diameter
ldler Rall 2 Inertia :

‘ldler Roll 2 Diameter
ldler Rall 3 Inettia :

*
ldler Rall 3 Diameter :

043766

043766

AN

[

Ib-in-=* [dler Roll 4 Inertia
i #*
in ldler Roll 4 Diameter :

Ih-in-=2 Table Mass :

in Belt Mass :

Ih-in-=2 Logses :

in

= 0°

~ a0°

i Others

T

] Selection

’07 rad

[b-ir

Motion —4 LOAD — PPplied
Gravity Force

‘ ACTUATOR

‘Wwaight of Laad + Table

Motion ——3  LOAD l(—ﬁpplied Force
Friction Surface
Idler Rall 3

Idler Roll 2 A

Diarneter of Roll Balt

rive Roll Idler Rell 4

“_Motor + Transmissions + Gearbox

Losses [Rotary] = Roll + Other losses (except Table Friction)

T e e e
= Lubricated Metal Ways = 0,200 0.1
= Ball Slides = 0,01 0,001 -0.01)
= Teflon / PTFE = 0,05 0.0
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U0 2006 What is Motion Analyzer?

Choose from:

Actuator ; Belt Drive

‘Weight of Load + Table

Thrust e—
LOAD l Friction Surface

—Tdlar Ball 2

il ctuator : Lead Screw

Idler Rall 2

Diarmeter of Roll

weight of L RUTEIGTEH
Drive Roll
Thiust — LOAD

ain & Sprocket

‘Wweight of load + Table
Thrust ———3  LOAD l

| Friction Surface
m Idler Sprocket Z—M\m_“““ﬂu RUGELE ,%ﬂw,_h/—ldler Sprocket 3
o — VN

tuator : Rack & Pinion

"3

Losses (Rotary) = Roll + Other losses (except Table Fr

Maotar + Tranzrissions + Gearbox

o Motor + Transrmissions + Gearbox
PCD of sprocket \A

« Lubricated Metal Wways
" Ball slides =
= Teflan / PTFE

Typical Co-efficients )

Lead = distance moved per turn
Inertia = Inertia of leadscrew + bearings + nut
Pre-load = torque to rotate screw at zero speed due to

Drive Sprocket

Weight
of Load + Table

= Lubricated Metal Ways =

= pall slides = Motor + Transmission + Gearbox
* Teflon / PTFE =

Typical Co-efficients »

Thrust ——3  LOAD

Belt actuatc

Losses (Rotary) = Sprocket 4+ Other losses (except Tat

! « Lubricated Metal Ways = W//////W
Lead Scre Typical Co-efficients »

= Ball glides T Friction Surface
* Teflon / PTFE I

Losses = Losses in rack + pinion etc,

PCD = Pitch circle diameter (less than OD)

« Lubricated Metal Ways = 0.20 (0.1 - 0,25)
= Ball Slides 0,01 (0,001 - 0,01)

Chain & Sprc

Or Rack & Pinion

Typical Co-efficients »
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Search for a motor and drive solution

Axis Data - Yertical Lead Screw

What is Motion Analyzer?

Product Family : KINETIX 6000

¥ AXis Setup ¥ Cycle Profile ¥ Mechanism ¥ Transmission Stages Selection
Motor Type : * Motor " Motor with Gearhox
Gear Parameters Motor Parameters
Manufacturer ;
Search In Progress *
s
Configuration : Motion Analyzer is searching the sutalde sohmion for this aas. Chick "Alort” to abort the
saarch,
Series
EERNENENERERRARER
Frames :

Please choose the mode of s¢

" Allen Bradley Integrated Gearmotor

Soltions Axis Stop

Iutionz within the Max_ Inertia Ratio

Change
Change

" User Marked

Manual Auivmane
Motor { 0 Current Selection: MPL-B330P
Drive - (+ Current Selection: 2094-BC01-MPS

Select Manual to choose your Components.
Zelect Automatic to have Maotion Analyzer select for you.

View Load Graph ‘ @ Search w




Schaedler Yesco

A ] ™
\J(i » )

What is Motion Analyzer?

Observe the results...

Axis Data - Yertical Lead Screw

v Axis Setup ] v Cycle Profile ] ¥, Mechanism l v Transmission Stages

Component Details

Surmmary ] b obor ] Dirive ] Transmission]

Motor

mMotar Capacity (Temp)

Feak Speed

Feak Torgue

Ineria Ratio (6.4 )
Drive
AC3ph, 960 -10%410%

Drive Capacity (Temp)

Average Current

Peak Current

Bus LHilization

| - |

MPL-B330P

14%0

1404

I I I -

17 %0

6400

2094-BCO1-MP5 |

6300

60

!

49 ok

13 %0

Product Family : KINETIX 6000

l Selection Axis Stop

Axis System Performance

Taorque - Speed ] Load ] Thermal] RERM ]

Motor - Drive

P
-

=

~4

—~
3
B
a 0
5
ol

-7

=350
=500 ~00d 3000 2000 -FO00 0 000 2000 IO 4000 5000

Speed (rpm )

Torgue
Peak

(uadrant

" Single ™ Four Fr3

Graph Detal| Y153,

Ratio /Design
Analysis

Tolerance/Design

N

Analysis __-| Torque Analysis

| [Q, Segment[lat,a| | |
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Or look for a better solution with the Analysis Tools

. Tolerance /Design

Analysis

_-|'- Torque Analysis

‘ l&. ,Segment[lata‘

Gearboxes

Selected Curves

0.6944

B Ratio | OPeak

Help

Apply Selection

Torgque Analysis

‘ Peak Torgque Analysis

Segment Number

Gravitational
Friction Torque
Leaiscrew Losses
Shide Mass

Motor Losses

Maotor Inertia

Ay digcrepancy in the sum of percentages is due to rounding off o the abzolute value.

RMS Torque Analysis ‘

|

1of6

N

g4t |

17% |

B

12% |

B

3% |

B

2% |

| =]

1% |

| 2| <

Return

Help Percentages shown are dizplayed against the Application Peak Taorgue

10
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View the finished system

System Yiew

Mumber of Power Rail Sloks Required by Application= 3

| Product Family : |KINETIX 6000

[~

-

Shunt: INTER AL

_

2094-pCc0i-M

Axis Ho. : 0

Vertical Lead Screw

EREEERAER

Q

M

faX

0 Axis Ho. : 1

Horizontal Lead Screw

Q

M

faX

6 Axis Ho. : 2

Belt Indexer

W

@

Motar:
Dirive:
Gearbaox:

Motar:
Crrive:
Gearbaox:

Motar:
Crrive:
Gearbaox:

MPL-B330PF

2094-BC01-MP...

MCOME

MPL-BZZ0F
2094-EMPS
MCME

MPL-BZ30F
2094-BMPS

SPO&0S-MF2-16...

11
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Print a system report

Beig 2 Vertcal lead Soew

lbea: MPL-B30 P
Crive: MNU-B00 IS
iGearhoe: HONE

IL AX]S DATA: [z 0]
A CYCLE PROALE: B Seqrrent [MuliSegment)

by et

Ve

T e x 107

3dOOS 103/0¥d

Segment Cune Initiad ‘el Firal el Beakdese] Distars e Time Load Thrast
Mo Type
ind5en indsen inden? in s Ik Ik
1 L 1] 12 12 4 1 1 1]
2 L 1z 0 -12 B 1 1 1]
] L 1] 0 a a 1 1 1]
4 L 1 12 -12 1 1 1] 1]
] L -2 0 12 14 1 1] 1]
4 L 1] 0 1] 1] 1 1] 1]

12
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200% Where can | get Motion Analyzer?

You can obtain your free copy of Motion Analyzer software:

— By visiting http://www.ab.com/motion and downloading Motion
Analyzer today

— By a copy of Kinetix Accelerator Toolkit PUB # IASIMP-SP004-ENC



http://www.ab.com/motion

Schaedler Yeseco

200 Agenda

1. What is Motion Analyzer?

2. What 1s New?

3. Using Motion Selector

14



Schaedler Yesco

20053 What i1s New?

Kinetix 2000!
Actuators!

Larger screen format
System Notes — always visible and direct editing

Axis Setup tab with improved graphics to aid data input

15
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What i1s New?

* Cycle Profile Tab

— Wider graph display

— Variable Jerk (%
time) to match the
new MAM
instruction in Logix
V16.

— Accel/Decel rates
reported (Indexing
Profile)could be
used to populate a
MAM instruction.

Indexing Cycle Profile

Type of Motion Curve :

 Trapezoidal

" S-Curve |3EI o Jerk

Maotion Parameters

200

Load Data

Thrust ; !D N

Load IEI kg

| LI

Profile Data  Use the sliders to adiuzt the Motion Profile.

Dizplay i

)

showvn for the case of 100% Jerk

W

hove Distance : T
*Move Time I-—
1
[ Excludes Settling Time] e
Coell Tirme : ||;|_1
[ Includes Settling Time] =S
Commmed Parameters
Accel Time :  |[0.50974 [sec =]
Decel Time : I':'-W‘H? S8
M ax Velocity |3':'4 i sec
Accel Rate |T"':I1 B3078 mimn s zecs
Decel Rate : |2':'4E'-85248 i sec?
Help | Ok

Cancel

16
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« Solutions Tab

— Four Quadrant
Torque/Speed display
(can be switched back
to 2 Quadrant)

Nfotor - Irive

+
+
*
+
- —— —_——
— e e— L
—_— + I 1
+ |
= Eoh + —)
‘ { III
1 |
P
)
1 * *

— This shows that the
regenerative
Torque/Speed curve is
actually different from
the motoring one that is
all we normally see.

1

1
t
+

-

*

Torgue {N-m )

— This is very helpful
when complex cam
profiles are examined

-15 '
S000  -F0d0 3000 2000 -F000 0 000 2000 Z000 000 5000
Speed {rpm )
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What i1s New?

Com

Solutions Tab

— Up/down stepping of motor and
drive sizes (< >)

— Up/down stepping of gearbox
ratio (< >) and frame size (<<

>>)

ponent Details

Summarny l b ator ] Cirivee ] Gearbm-c]

Motor

motor Capacity (Temp)
Feak Speed

Fealk Targque
Inertia Ratio {18.2)

Dirive

Al

Aph, 2230 - 10%4+10%
Dirive Capacity (Temp)
Average Current
Feak Current

Bus Litilization

Gearbox{ 10:1 )

Feak Input Yelocity
RME Targue
Feak Torgque

Mominal Speed

| MPL-A 1510V | > |
| 5500
] 5300

< | =<]| LP0O50-MO1-10-110 |>>] > |
] 5300
I 2004
| 42 %0

F2%0

[ aAddto Solutions List

MPL-B430P

SPOGOS-MF1-5-0E1

Axis System Performance

Tarque - Speed ] Load | Themal | RBM |

LU
LG
LR}
0z

0k

—
=
S
3
=
=

=02
=0

=L G

L LY
=E000 =G000

Cluadrant
" Single ™ Four

UL

Torque

Peal

AFotor - Deive

=2000 L} 2000 Bl G0 E000

Speed (rpm )

ST¥ = Graph Detail| T {"_““vx|
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What i1s New?

* Solutions Tab

— Display of load only
torque demand
(independent of
drive/motor)

The Graph shows the simple application Speed and Targue BEFORE a motar

fgearhox is applied. Use the slider to apply a gear ratio.
¢ Summary  All Segments © Segmentwise

< ]

Segment Number

-
=
-
3
=
=

=30
=F0p =G0 =F0
Spead (rpm )
Gearbox Ratio
|

1 2 3 4 5 B 7 &5 3 10310

@ Torgue Seaments

=200 | 200 00

[ Single

| Show BMS Torgue

G0 o0

Quadrant

{*" Four

Currently Selected Segment

19
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a0 2003 What is New?

» Solutions Tab Fhermal Model

— Analysis of drive thermal
overload behaviour

— Addition of “Drive
Capacity” as defined by
the thermal overload
function.

=
é.;'
]
g
B
- T]
g
&

e

-~

0
1] 00  Yedd 2400 3Ir00 S0 JEO0 S600 600 FRO0 G0dd  EE00

Flapsed Tine Eoc)

— Motor Capacitg v Steady State @ | Full Scale )

B Crive Capacilty W | SingleCpcle ¢ | AutoScale O
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20053 What i1s New?

* New User Defined Templates
— Inverse Crank

— Arotary load driven by a Rod Style
Actuator

21
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20053 What i1s New?

* New User Defined Templates
— Four Bar Linkage

— A crank driving an oscillating radius
arm

22
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200 What i1s new In V4.4?

e Sizing support for linear stages!

¥ AXis Setup | = Cycle Profile | ¥ Mechanism | Selection |

Load type : & Linear " Rotary

. Allen Bradley Integratep - Allen Bradley Integrated
Actuator type : " User Defined Actuator * Linear Actuatar 2 Linear Stage

— Veoltage Selection

Supply Type [T A1 phase ¥ AC 3 phase [~ DC
Yoltage Type & Single " Range
- |1EI
*Nominal Yoltage: |23EI j Tolerances %
* |1EI # Voltage Help
Motor / Drive Parameters : max Ambient |1|:|4 |9F LI Altitude: II:I ft

Axis Name : Linear Stage
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2003 Using Motion Selector

Turn your Motion Analyzer file into a complete Bill of Material

Rodowell
ﬁ MOTION SELECTOR Automation

Home

b Hew Configuration

Welcome to Motion Selector

" Open Existing
Configuration

[ ] Create a Quick Quote

Exit Motion
I _ . ,
Selector Configuration Mame: |Uﬂtlt|Ed Ciuick Cluote continua
D Create a new Configuration
Configuration Mame: |Untitled Configuration continue

é Open existing Configuration

Select a configuration from the most recently used configuration list below or browse
to open from other locatian,

Configurations Last Updated Location/Description

25
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Add the cables and accessories that you need

Step 5: MotorfActuator Power Cable
l_ fotar Power Cable Cable Length : | Hone -

Selected Power Cable: Mo Power Cable selected

Step 6: Motor/Actuator Feedback Cable

[~ Feedback Cable with molded connectars Cable Length : | Noma =
I- Universal Motar Feedbadk Cable without drive end connectars (Connectors available in Accessories) Cable Length : | Hone -

Selected Feedback Cable: Mo Feedback Cable selected

Step 7: Motor/Actuator Brake Cable
I- Brake Cable Cable Length : | Hone - |

Selected Brake Cable: Mo Brake Cable selacted

Step 8: Resistive Brake Module
{¥ Hone " 2000-xB33-32  { 2090-XB33-16

(" 2000-XB120-06 {" 2080-xB120-03 " 2090-xB120-04
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U0 2006 Using Motion Selector

View the Bill of Material and export to desired format

MOTION SELECTOR
_g Pick and Place Example

BOM Yiew
b System
Configuration
N T p— = % Pick and Place Example
b BOM wiew - b Expﬂl"t to E:I“:EI
1 |2094-PRS3 ': :'
v '(Eé‘fi‘:_':c‘t")‘ Excel 2 |z094-B 08 Exbract
¢ Exportto PDF | I
 Export to Word > | ¥ Export to PDF

-

Save 4 |1768-MO4SE b Expul‘ttﬂ Wnl‘d

= 2090-KaCK-D15]
Sawe As
& Z2090-KaCk-D2E|

-

-

Exit Configuration

7 2090-3CEP3-0

2 2094-BCO1L-MP5-2

Roclanell
Automation

‘IFL), YAC Load
tput (PZL), 24 Brake
:placement connectors

[Contact RA)
3in Male

uitable for uze inside

. R ———..
3 |MPL-B330P-MKZ4AA |1 Motar, 5,36 M- (74 Ib-in.J, 3000 rpm rmotor
10 [F030-RENRME- 2 CABLE, HON-FLEX, MOTOR POWER, MP, 16 GAUGE, 3M
11 |2090-%ENFMP-503 |2 CABLE, NON-FLE®, MOTOR FEEDBACK, MP, 3
qg | ERERRCETIENES 1 CABLE, HOM-FLEX, MOTOR BRAKE, 3M
18503
13 |2094-BMP5-3 2 Axis Module 480V, 5.94
14 |MPL-B320P-MK22AA |1 Motor, 5.64 N-rn (49.9 Ib-in.], 5000 rprm rmotor
15 |MPL-Bz3OP-vl4zAA |1 Motar, 4.74 N-rn (42 Ib-in.J, 5000 rpm rmoter
16 |Z030-HANPMF- 1 CABLE, HON-FLEX, MOTOR POWER, MF, 16 GAUGE, 3M
17 |2090-%ENFMF-S03 |1 CABLE, NON-FLE®, MOTGR FEEDBACK, MF, 3M

= 1 Additional BEOM Items

Itern Part Mo Quantity D

1 2090-5CEPO-1 2
an enclosure, 0.1m

Cable, SERCOS fiber optic plastic cablas only suitable for use inside

27
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o) 200 MA & MS in 2008 - Future

* Version 4.5
— Move profile editor:
« More Quick Index tools
CAM moves
* Export moves & to Logix (AOI)
— SolidWorks (import inertia)
— Standard drives support
— Scheduled May 2008

* Version 5.0
— Greatly improved architecture
— “Fill in the Form” model
— More profile editor enhancements
— More SolidWorks interaction
— Scheduled Fall 2008

O ThickLine ] UnitLabsls ] Grd
[ Prafiie Check [ Tarque Ripple [ Advanced

(Confidential — For Internal Use Only) Copyright © 2007 Rockwell Automation, Inc. All rights reserved. 29
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