LAB: Demonstrating Kinetix Motion

Key Topics Covered in this Lab:

In this lab, you will learn how to easily demonstrate the Kinetix™ Advantage for motion
control to your customers. You can show them how in about 5 minutes, they can have
their motion control system completely configured, downloaded and running with just
one simple tool; RSLogix 5000™. Key topics covered include:

e Understanding the RSLogix 5000 controller organizer.
e Enabling Kinetix motion in your Logix™ system.
e Configuring and commissioning your Kinetix motion system.

Required Equipment & Software

e RSLogix 5000 (V9 or greater). V16 is used in this revision.
e ControlLogix SERCOS demo unit (1796-CL11).

Let’s begin. If you have ever been responsible for commissioning a control system that
included motion, you may remember that it was not easy. In fact, you probably had to
deal with a logic controller, the motion controller, a network to make these two separate
items communicate, several servo drive amplifiers, and lots of wiring and cables. Then
you had to learn to use a separate software package for each component, all fighting over
the same serial port on your PC. Most people agree that even a simple, low-axis count
motion system takes about 1-2 weeks to properly commission out of the box.

Kinetix from Rockwell Automation is the solution you've been looking for. Kinetix
integrated motion is a combination of architecture, world class Allen-Bradley motion
products, and motion application expertise. It's ideal for applications in packaging,
material handling, assembly, converting, and many others. With its broad range of
control instructions, multi-tasking operating system, multi-processing support, and high-
performance SERCOS interface motion module, Kinetix meets the most demanding
sequential and motion control needs.
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Powerful yet easy to use RSLogix 5000 is the only software necessary for both motion
and sequential control applications, eliminating the need for multiple programming tools.
Just add and configure motion axes and drives using the wizard-based configuration
tools, insert any of the 38 motion instructions in the ladder application program, and
create simple or complex motion profiles with the advanced graphical motion profile
editor. RSLogix 5000 provides the power you need in an easy to use format.

Let’s begin this exercise. Here is summary of the steps that you will take to easily
demonstrate motion control in the RSLogix 5000 environment:

e Open RSLogix 5000 and create a new application.
e Drop your processor in the correct slot and select your software version.
e Give the file a name and save it.
e Briefly discuss the controller organizer and its features.
e Enable motion by checking the CST box.
e Create your motion group.
e Drop your SERCOS motion module in the correct slot; leave as default.
e Drop your servo drive with the correct node address.
e Create your axis of motion and associate it with the drive.
e Select your servo motor from the list.
e Drag the axis into the motion group.
e Download to your controller.
e Right-click on the axis to begin Motion Direct Commands.
e Enable and jog the axis.
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1. Start RSLogix 5000 software either by double-clicking on the RSLogix 5000 shortcut
that may be on your desktop or by navigating through the Windows command tree to
Start - Programs -> Rockwell Software - RSLogix 5000 Enterprise Series 2>
RSLogix 5000.

RSLio gi::-:: SO0

2. Select File > New.

i RSLogix 5000

#IEW Edit  Wiew Search Logic Communications

B Hew.. N Chel4+-M
= Cpen... by Chrl4+0

3. Select the processor type that you have in your demo unit, select software revision
that you currently have, give the file a name and select the proper slot address for
your processor. Then press OK to accept. (For our exercise choose 1768-L.43 with
using your software version. Chassis slot will be blank.)

New Controller E|
Yendar: Allen-Bradley
Type: |1756-L63 ControlL ogi+5563 Contraller - ok |
R evizion: 16 - Cancel
[ Redundancy Enabled Help
Mame: |5hnwing_l‘-r1u:tion
Description:
Chassziz Type: |'IF"58-.-’-‘«‘I 0 10-5lat ControlLogix Chazsis j
Slat: 1 El:
Create In: ||::"\F|5L|:|gi:-: B000%Praojects Browsze...
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4. From here, based on your experience and knowledge of the RSLogix 5000
environment, you may to discuss the aspects of the controller organizer,
troubleshooting windows editing tools.

# RSLogix 5000 - Showing_Motion [1756-163]

File Edit ‘iew Search Logic Communications Tools indow Help

| Bl 8| 1[n|@] | [w

- Sl%& = v @l|Gl

Offline f. 7 RUN - |' F'ath <n0ne>

Mo Forces b, M ok @

N Edits g\,,':ﬁf; A e st "F|%|*{}|{”}|{L}|\
Fredundancy 2] _I LILI\FWome ABt A TimeriCourter A InputiOutput are

- [23 Controller Fault Handler

------ (27 Pawer-Up Handler

=8 B Tasks

E| @ MainTask

e C& IMainProgram

------ [ Unscheduled Programs | Phases
=8 B Motion Groups

------ 23 Ungrouped Axes

Discuss our

editing tools from
Discuss tags, tasks, here.

user-defined data types
and the 1/0 tree from

----- 3 Trends
=5 Daka Types
- User-Defined
- C Strings
I -, Predsfined
----- g Module-Defined
=5 10 Configuration
-8 1756 Backplane, 1756-410

- [1] 1756-L63 Showing_Motion

\

here.

5. Open the controller properties screen by clicking on the controller icon.

R5Logix 5000 - Showing Motion [1756-1L63]

File Edit Wew Search Logic

Communicakions  Tools  Window  Help

EIEIEI @I cll”'lnllﬁnl ﬂlﬁ'l |mah

Offline 1. T RUN e Patt [<no
Mo Faorces b F E.ET @

i Al 1] H | [y | |
Mo Editz El' /0 J -
Fedundancy L5 :> I | < | » |BFavorite

El'EJ

ontroller Showing_Mokion
Conkroller Tags

Controller Properties
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6. To enable motion in your system, select the Date/Time tab and check the box for
“Make the controller the Coordinated System Time master.” This allows

synchronizing between axes. Press OK.

#% Controller Properties - Showing_Motion

ﬂ The Date and Time displayed here iz Controller local time, nat wark station local tirme.
ze thesze figlds to configure Time attributes of the Contraller.

e

Date and Time: |

General l Senal Port ] Sustem Protocol I Lzer Protocal I Major Faults ] Minar Faulks I
Date/Time* l.t’-\dvancedl SFC EHecutiDn] File ] Fiedundancyl Morwolatile Memory] Memoryl

The coordinated system time
(CST) property specifies a
synchronized time value for

Time Zohe: |

0 - @

Make this contraller the Coordinated
Syztenn Time master

of chazsis sunchronized by 5 oA

& |s the master experence unexpected motion,

i3 Synchronized with a master
i) Duplicate master detected
i Timer hardware faulted

all the modules within a
single ControlLogix chassis.
When there is a CST master
in the chassis, all 1/0
modules, servo modules and
controllers in that chassis
keep their CST clocks
synchronized with the
master.

= ]

Cancel | Apply |

Help |

Another requirement for motion control is a Motion Group. A Motion Group is a

collection of all of the active axes in your system. Inactive axes are kept outside of
the group in the Ungrouped Axes folder. Simply drag axes in and out of the Motion
Group offline to activate and deactivate axes. You can also issue Motion Group
commands in your program that affect all active axes. Instead of programming
individual Stop commands for each axis, you can program one Motion Group Stop
command to stop them all at once with one step. See your Instruction Help for more

details and more group commands.
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8. Let’s create our Motion Group. Right-click on the Motion Group folder in the
controller organizer and choose New Motion Group.

-5 Controller Showing_Motion
i Controller Tags
[T Controller Faulk Handler
3 Power-Up Handler
-1-£5] Tasks
=58 MainTask
+ Eﬁ; IMainProgram
[3 Unscheduled Pragrams | Phases

&=
|:| e Mation Group. ..
[ Tre by
-5 Da

= O
=y

Eﬂ; Module-Defined |

9. Name your Motion Group ‘Motion_Group’ and use all the default parameters.
Press OK.

New Tag E
Hame: totion_Group
Deszcription: Cancel

Help

Jsage: | J

Type: Base ]

Aliaz For: |

DataType:  |MOTION_GROUP J

Scope: | ﬂ Shawing_Motion j

Stule: | J

[ OpenMOTION_GROLIP Configuration
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10. Next, we have to add our motion control hardware to the 1/0 configuration list.
Right-click on the 1/O Configuration folder in the controller organizer and choose
New Module.

|—6ﬂ (S Tor] R Wi B | Y L} N}

+ Eﬂ, atrings
- L Predefined
Ly Module-Defined

-3 17| 7] . Mew Module. ..

%

11. Expand the “Motion” module selection list by clicking on the “+” sign beside it.
Discuss all of the motion modules currently available. When finished, choose the
1756-MO08SE module and press OK. (For our exercise choose 1768-M04SE and
place in upper BUS slot 2. Note the Ethernet IP module and SERCOS card
count right to left from the processor.)

B Select Module f‘>_(|
b odule Dezcrption "Yendor
+|- Cammmunications s
+- Controllers 1
+1- Digital
+|- Drives
—|- Maokion
1756-HYDOZ 2 fxis Hydraulic Servo Allen-Bradley
1756-MOZAE 2 fxis Analog/Encoder Servo allen-Bradley
1756-MOZAS 2 fxis Analog)3s] Servo allen-Bradley
1756-MO3SE 3 fAxis SERCOS Inkerface allen-Bradley
1756-M0SSE & fAxis SERCOS Interface Allen-Bradley
1756-MOSSEG & Axis Generic SERCOS Interface Allen-Bradley —
1756-M165E 16 Axis SERCOS Inkerface Allen-Bradley
+]- Other v
4] | ~
Find. | addFavorte |
By Categany By fendor Favarites ]

] | Cancel | Help |
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12. Name your module ‘SERCOS’ and select the proper slot for your demo unit.
Always disable keying to minimize errors during demonstrations. Press OK when
complete. (Our 1768-MO4SE resides in upper bus slot 2.)

New Module PX|
Type: 1786-M035E 3 Axiz SERCOS Interface
Yendor: Allen-Bradley
MName:  |SERCOS st 5
Dezcriphion:
Revision: |— _|:| Electronic Keving: | Dizable Keying ﬂ

[+ ‘Open Module Properties (] 4 | Cancel Help

13. When the module properties dialogue opens, you can discuss the various tabs, or
simply press OK to choose all of the default values. This is an important feature of
RSLogix 5000. The user can generally accept the defaults as usable values for their
configuration.

B Module Properties: Local:5 (1756-MOBSE 16.1)

General Connection ISEHEDS Interface] SERCOS Interface Infu:u] todule Info | Backplane

RBequested Packet |nterval [RP1): 3 ms

[ Major Fault On Contraller IF Connection Fails while in Bun Mode

kodule Fault

Statusz: Offline ] | Cancel Help
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14. To add the SERCOS drive to your SERCOS motion control module, simply right-
click on the 1756-MO8SE (For us 1768-M04SE) module and select New Module.

=5 Ijo

Description
Status
el Tivme

Configuration

-3 1756 Backplane, 1756-410
fo [1] 1756-L63 Showing_Mation

=5

j M Module,
L

X Cut

Copy

Delete

Chrl+3
CErl+C

Dl

15. Expand the Drives selection list by clicking on the “+” sign beside it. Discuss all of
the drive options available. When complete, select the first Ultra 3000 drive in the
list; the *2098-DSD-005-SE’ and press OK. This is the catalog number of the drive
in your demo unit. You may want to make a note of this, because this number is hard
to see in your demo unit.

M Select Module

bl odule

2094-BMOS
2094-BMPS
-D50-005-5E
2093-030-010-3E
2093-030-020-5E
2093-030-030-3E
2093-030-075-5E
2093-030-150-3E

2093-030-HY030-...
2095-030-HY0S0-...
2095-030-HY100-...
2095-030-HY150-..,

D escription Yendor
Kinetix 6000, 460%AC, &AM, 494 Cont., 734 Paak
kinekix 6000, 460%AC, AM, 44 Cont,, 64 Peak

SERCOS Drive, 2,54 Conk.,

.54 Pe...
15.ﬂ. Peak,
304 Peak,
304 Peak.
754 Peak
1504 Peak
Iltra3000, 4608aC, SERCOS Drive, 74 Cont., 144 Peak
ltra3000, 4600aAC, SERCOS Drive, 114 Cont., 224 Peak
Iltra3000, 4600AC, SERCOS Drive, 234 Cont., 464 Peak
Itra3000, 460, SERCOS Drive, 344 Cont., 684 Peak

lkra3000, 230%AC, ©

Ultr33000, 230%4C, SERCOS Drive, 54 Cant.,

Ultr53000, 230%AC, SERCOS Drive, 104 Cant.,
Ultra3000, 230%4C, SERCOS Drive, 154 Cant.,
Ultra3000, 230%4C, SERCOS Drive, 354 Cant.,
Ultra3000, 230%4C, SERCOS Drive, 654 Cant.,

Allen-Bradley A
Allen-Bradlesy [
Allen-Bradle:y
Allen-Bradle:y
Allen-Bradle:y
Allen-Bradley
Allen-Bradley
Allen-Bradley —
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley

2098-DSD-HY220-,., Ulkra3000, 460VAC, SERCOS Drive, 474 Cont., 944 Peak  Allen-Bradley ¥
4] | 2l
Find. | AddFavorie |
By Cateqary By fendor Favorites ]
ITI Cancel | Help |
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16. Name the drive ‘Drive’ and select the node address that is dialed in on rotary
switches on the front of the drive. Choose ‘Disable Keying’ and press OK.

New Module E'
Tupe: 2088-D5D-005-5E Ulra3000, 230vAC, SERCOS Drive, 2.54 Cont., 7.54 Peak
Yendor: Allen-Bradley
Description;

Revisian: |_ _|:| Electronic Keying:  |[0EEEEL S

[v Open Module Properties Qg | Cancel Help

17. When the module properties dialogue opens, select the Associated Axes tab. This is
where you link your drive to the axis of motion. We haven’t created the axis of
motion, yet, so select the New Axis button.

B Module Properties: SERCOS {2098-DSD-005-5E 1.1)

General] Conmection  Associated Axes l F'u:uwer] Mndulelnfu] @
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18. Name your axis ‘Motor’ and use all of the default values. Press OK.

New Tag [Z|

M arne: |M|:|h:|r| (] 4

Description: Cancel

Help

du

Ussge: | =
Type: [Base x|

#lias For |
Data Type:  [4X415_SERVO_DRIVE J
Scope: | 1] Showing_Mation -]
Style: | J

[ Open Ax%15_SERYD_DRIVE Configuration

19. When you return to the Drive module properties screen, choose the drop-down
selection next to the Node entry. Select your *‘Motor’ axis and then press OK.

B Module Properties: SERCOS (2098-DSD-005-SE 1.1)

General] Connection  Associated Axes l F'l:uwer] Module Infl:nl

< NIORE:

Mode 1: |<n|:|ne:> ﬂ J

20. Your axis now appears in the Ungrouped Axes folder. Click on the axis, and drag it

up into the Motion Group to activate it.

+-1& MainProgram
3 unscheduled Frograms | Phases
=51 Motion Groups

Ea Motion_Group
= =+ Mokar
=5 Ungrouped Axes

3 Trends
-3 Data Twpes
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21. Double-click on your axis to open the Axis Properties tabs. Discuss some of these
tabs and as many of the features that you are comfortable discussing. Some things
you might want to learn more about and promote are the unit conversion Calculator
on the Drive/Motor tab, as well the diagnostic and tuning tools found on the Hookup
and Tune tabs.

22. We must complete our axis configuration by selecting a servo motor. Click on the
Drive/Motor tab. Notice that the Motor Catalog Number selection is empty. Press
the Change Catalog button.

"¢ Axis Properties - Motor

Hn:nming] Hn:u:nkup] Tune l D_I,Inamin::s] Gains | Elutput] Lirnits l Elffsetl Fault &ctior
General l Mation Planner l Units DrriveMatar l Motar Feedback ] Aux Feedback l

Amplifier Catalog Mumber: (e R 3

Matar Catalog Mumber: |<n|:|ne> Change Catalog. . |

Loop Configuration: |F'|:|siti|:|n S j

Dirive Resolution: 200000 Crrive Counts per |h-1|:|t|:|r Rewv - Calculs

[v Drive Enable Input Checking

23. When the motor list pops up, you can select your motor several different ways. You
can filter by nameplate voltage, product family or feedback type. You can scroll
down the list until you see what you want. Since our demo unit contains a “Y” series
servo motor, simply type a *Y’ and double-click on the first “Y”” motor in the list.
This is the Y-1002-H servo motor.

Change Catalog Number,

Catalog Mumber:

X

21-H Ok
TL-AZB30P-Huw2 LY Cancel
TL-AZE30P-Huxd M
TL-AZ540P-Humz
TL-AZ540P-Huxxd Help
=301 6-M-H
-4 030-b4 -H
W-4030-P-H
*-4050-P-H
*f-4075-H-H =

|

LA Tl !g

—u
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NOTE: Depending on how your demo unit has been internally wired, you may be
required to turn on an output in the controller that is physically connected to the Ultra
3000 drive’s 24Vdc enable input before commanding the drive. To avoid this problem,
perform the next step:

24. Uncheck the box for “Drive Enable Input Checking” as shown below. This means
that the drive will run without the standard 24Vdc enable input present on the control
1/0 wiring board. This is not recommended for field usage.

"¢ Axis Properties - Axis_X

Hu:uming] ch:ukup] Tune ] Dynamic:s] Gains ] Dutput] Limits ] Offzet ] Fault.-'l'-.ctiu:uns] Tag ]
General ] Motion Flanner Inits Dirive/Motar® Motor Feedback ] Aux Feedback, Conversion

Amplifier Catalog Humber: (EiEENREI BRI

tator Catalog Mumber: |Y-'| onz2-1-H Change Catalog...

Loop Configuration: |F'|:|siti|:|n ST ﬂ

Driye BaeatertorT |.£LIU Drive Counts per Motor Rey - Calculate. ..
[ Drive Enable Input EheckiD

Real Time Axiz [nfomation

Attribute 1

Attribute 2

|F'|:u$iti|:|n Cormmand j
[

| <Hane

ak. | Cancel | Apply Help

25. Close the Axis Properties box for your axis by pressing OK.

IMPORTANT: Be sure to point out how easy it was to completely configure your
motion system, due to our drop-down menus and selection lists. In fact, usable tuning
values were just PRE-LOADED into your axis when you selected the drive and motor.
For applications with load to inertia ratios higher than 1:1, simply enter your actual ratio
(which can calculated using Motion Analyzer) in the space provided on the Outputs tab
of your Axis Properties and new values will be loaded to better suit your application.
Other vendors might require you to sort through hundreds of parameters, know which
ones need populated and know what values to populate them with.

Demonstrating Kinetix Motion.doc Revision 1.0
Page 13



26. At this point, you are ready to download your motion system to your demo unit.

NOTE: Itisassumed that you have already established communications between your
PC and your ControlLogix demo unit. This means that you have:

e Set your TCP/IP or serial settings on your PC to match those on your
ControlLogix demo unit.

e Configured an appropriate driver in RSLinx Classic.

e Connected your PC to your demo unit with an Ethernet cross-over cable or switch
or with a serial (null-modem) cable.

27. From the top menus, select Communications and Who Active.

¥ RSLogix 5000 - Showing_Motion [1756-L63]*

Tools

Communications

File Edit “iew Search Logic Window  Help

|E-’“|EI| §| J‘E|| | Wha Ackive [} |

W
Select Recent Path...

Offline 1. ™ RUM
. N el I

28. Expand the RSLinx driver named AB_ETHIP-1. The IP Address for the 1756-
ENBT (for us 1768-ENBT) can be obtained from the scrolling LED display on the
front of the module. Drill through (expand) the 1756-ENBT, the backplane and then
the processor in slot. Select Download.

# Who Active

v Autobrowse

[= @ Workstation Gao Orline
+-z5 Linx Gateways, Ethernet
= £ AB_ETH-1, Ethernet Upload..

= f] OP Address}1756-ENBT/A, 1756-ENBT/A

—- 3 Backplane, 1756-41014 Download
00, 1756-0B16004, 1756-06160)A DICOUT DIAG
01, 1756-LA3 LOGIXSS63, 1756-L63/0 LOGIXE56S
0z, 1756-1B160A, 1756-IB160A DCIMN DIAG
03, 1756-CHE/D, 1756-CHB/D DOS_35_40
04, 1756-0B16004, 1756-0B16004 DCOUT DIAG Help ]
05, 1756-M033E, & Axis SERCOS interface
06, 1756-EMET/A
07, 1756-0FaVIA, 1756-0FEWIA KRk
03, 1756-IFaI/A, 1756-IFEI1A AAAAAL

[+ 09, 1756-DME, 1756-DMNE DeviceMet Scanner

pdate Firmware. . |

Cloze |

Path: AB_ETH Set Project Path |

Fath in Project; <nones o T |
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29. Put your ControlLogix controller in Rem Run mode. You can do this with the key
switch on front of the processor, or through the software, as shown below. Be sure to
return the key switch to the CENTER position (Rem) when done.

i RSLogix 5000 - Showing Motion [1756-L¢

File Edit Wiew Search Logic Communications T

Bl S| &[=(@] o]
Rem Prog 1. [ Pragram Mode
Mo Forces 5o Cffline
Mo Edits

=5 Conkroller
# Contral
. Run Maode
3 Control =
3 power-l Tesk Mode
- &

30. Wait for the SERCOS drive to “phase up” or count up from “1” to “4.” Then we are
ready to command motion.

31. Right-click on your ‘Motor’ axis and choose Motion Direct Commands.

5] Motion Groups
= ‘ﬁ- Makion_Group
3 Ungr Goto Module
3 Trends
25 Data Tyr Monitor Axis Tag
Eﬁ Iser
- E@o =hrimn Faulk Help
+ E@o Pred
Ly Mod
- 1/ Conf
- B [
1
—Ig
¢ | Makion DireT{\CDmmands. iy
I_— ross Referve'iiuce Zkrl+E
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32. To enable the axis of motion, highlight the MSO command and then press Execute.

Motion Direct Commands - Motor:1 E”E|rg|

LCaommands: Motion Servo On

T | Ais Mot | J
Y

= Mit{bation Servo Or]
B MASR

@ MDO
T MDF
@s MAFR
—1-[23 Motion Maove
B MAS
T pAH
G Mal
O MaM
B MAG
e MCD
@s MRAF

177 Mabion Gronon b :’i\ DAMGER: Pressing 'Execute’ may ?se miotion.

Mation Group Shutdown | Execute | Cloze | Help |

33. The servo drive is now enabled, and power is applied to the motor. The blinking
green ‘Module Status’ LED on the Ultra 3000 drive is now solid, and the motor
resists you from spinning it manually.

34. You can now make it spin under control if you highlight the MAJ instruction in the
Motion Direct Command window. Change the Speed variable from ‘0’ to *1” and
leave everything else at default. Press Execute.

Motion Direct Commands - Motor:1 [’._|[’E|g|
LComrmands: Motion Axis Jog
@ M50 ~ Ais Muotar | J
B MSF
@y MASD Lakel | Operand |
B MASH Direction Forward
@ MDD Spesd [ |
s MDF Speed Units Units per sec
@ bAFR Accel Rate 100.0
23 Motion Mave Accel Units Units per secz
s biaS Decel Rate 100.0
T MaH Decel Units Units per secz
s bl Prafile Trapazaical
T MAM hierge Dizahled
B MAG
B MLCD
T MAP
277 Mebicn Groon % (i\: DAMGER: Pressing 'Execute’ may c:fuse mation,
totion Group Shutdown | Execute | Cloze | Help
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35. Your motor is now spinning, and you’ve completely configured, downloaded and
proven motion in about 5 minutes, using only ONE software package; RSLogix
5000.

36. This concludes the Kinetix motion configuration demonstration.

Ask your customer some important questions:

Have you had to configure and program motion systems before?
Was this easier than you expected?

Does this look like it could save you time and money?

e Would you like to know more?

At this point, you can bring your motion expert in to analyze and quote any applications,
and discuss the technical aspects of the application.

Continue with the Extra Task, below!
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Extra Task: Programming Motion Commands

In this lab, you will learn how to easily program motion control commands in ladder
logic. You will explore several of the existing (38) motion commands, and see just how
simple it is to use them in your program. The most important news for your customers is
that you are still programming in the familiar RSLogix™ 5000 environment, using relay
ladder logic side-by-side with your existing sequential control. Key topics covered

include:

Let’s begin this exercise. Here is summary of the steps that you will take to easily write
motion code using ladder logic in the RSLogix™ 5000 environment:

e Write ladder code in our motion routine.
e Perform a jog command on our axis.
e Perform an incremental move on our axis.

37. To simplify things while writing our code, let’s go OFFLINE from our motion
system. Select Communications and Go Offline from the top menus.

A R5Logix 5000 - Showing Motion [1756-L63]*

Tools

Select Recent Path. ..

File Edit “iew Search Logic [yl a =
E ~ : Who Active
3|l & o[E[f 7

Hem Frog El, ™ Progr.

Mo Forces 3 = Contn 3o CfFline

i = M Batter

Mo Edits 2;_ W /00

Windamw,

38. We will need some digital inputs to control our motion, so let’s add an input module
to the configuration tree. In the Controller Organizer window on the left, scroll all
the way down to the bottom and right-click on the 1/0O Configuration folder. Select

‘New Module.’

+ Eﬂ, Predefined
Eﬂ, Module-Defined
(3 Trends
-

-3 1756 B/ 7 Mew Madule... .

fa [1]
- 8 5]
-|-=5
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39. In the Select Module window, expand the Digital section by pressing the “+’ sign.
Select the 1756-1B16D (For our exercise choose 1769-1Q16F) module and press
OK.

I Select Module [5__(|
b odule Dezcription endor

|- Digikal ”
1756-1a16 16 Poink 79%-132Y &C Input allen-Bradley B
1756-1a161 16 Point 79%-132Y AC Isolated Input allen-Bradley
1756-1A3218 32 Point 74%-132v AC Input allen-Bradley
1756-1480 8 Point 79%-132% AC Diagnostic Input allen-Bradley —
1756-1B16 16 Point 10%-31.2% DC Input allen-Bradley
1756-16160 16 Point 10%-30% D Diagnostic Inpuk allen-Bradley
1756-1B161 h 16 Point 10%-30% DC Isolated Inpuk, Sink/Source allen-Bradley
1756-1B16I50E 16 Channel Isolated 24% Input Sequence of Events allen-Bradley

40. Confirm Major Revision 3.1 and press OK.

41. Enter the name “Inputs’ for your module, set the Slot to ‘1’ and ‘Disable Keying.’
Press OK to close and save.

New Module ['5__(|
Type: 1786-B1ED 16 Paint 10W-30% DC Diagnastic [nput
Yendar: Allen-Bradley
Parent: Local
Mame: ||ﬂI:'UtS Slot |2 j‘
Description: |

Corm Farmat: |Fu|| [hagnostics - Input D ata

Resvizion; l_ _|:| Electronic Keping:  |[{REE] =N A=)

[v Dpen Module Properties ok | Cancel | Help ‘

42. Press OK to close the Module Properties window and use the default values.

Note: You could continue to add existing modules to the configuration but you do
not have to. The processor will pay attention only to modules in the
configuration.
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43. Scroll back up to the top of the Controller Organizer window. Press the ‘+’ signs
next to the Tasks folder, then MainTask and MainProgram folders to expand to our
MainRoutine. By default, this is in ladder code.

[ R TR TR T T ]

-5 Tasks
-8 MainTask
= % MainProgram
X Program Tags
Eij MainR.outine
[T urscheduled Programs | Phases
=1--£51 Makinn Granns

44. Double-click on the MainRoutine and notice that a simple, empty rung is provided
by default. This is where we will add our motion code.

(End)

45. Before we can command any motion, we have to program an MSO (Motion Servo
On) command that turns on power to the motor. We also need to program the MSF
(Motion Servo Off) command, so we can turn off power to the motor.

46. You can enter ladder in several different ways in RSLogix™ 5000. One of them is by
simply typing in the commands manually, if you know them. With Rung O still
highlighted, type ‘xic mso’ to enter an MSO command conditioned by a Boolean bit
(XIC). Press Enter when complete.

| %555 e |
Aung: 0 [inasCiTen  w] | X|fsicmsa

iHSD Agiz Maotion Control I

Lo O I (R 1}

47. Now your new rung looks like this:

-] 7 kil
o e 1 F Potion Seryva On = Er ——
= Axiz T DN —
= Motion Cortrol 7 HER—
=]
El
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48. Click on the question mark (?) above the normally open (XIC) instruction, type

‘Enable’ and press Enter.

49. Let’s create the ‘Enable’ tag and associate it to one of our inputs on the demo box.
Right-click on Enable and select ‘“New “Enable””.

El% Mew "Enable"

el | —

LI 8 L o o e 1]

¥ Cut Inskruction

50. Set its Type to “‘Alias.”

Chrl+

51. In the Alias For section, use the drop-down menu, expand the Local:1:1 section and
select Data. Use the drop-down arrow within the tool to further select bit *14” (which
is the first toggle switch on the left of our demo box) and make it a controller-scoped
tag. Press OK to close the New Tag window.

]

Cancel

Help

dii.

New Tag
Name: Enable
Description:
Uszage: | =]
Type: Alias =l
Alias For: LocatZl Data. 12 -]
Data Type: |E|:||:|L J
Scope: | 0 Showing_Motion ~
Style: | Decimal ~|
-

Note: Your alias for will be local 1:1 Data 14

52. Next, the MSO command has two parameters that need to be filled out. The first one
tells the controller which axis to turn on, and the second one is simply the instruction
tag we have to create for this particular command.
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53. Double-click on the *?” next to the Axis parameter. Use the tag browser to select
‘Motor’.

54. In the Motion Control entry, type ‘Axis_MSO’ and press Enter.

55. Create the tag for Axis_MSO by right-clicking on it, selecting ‘New “Axis_MSO””’.
Confirm the defaults and press OK to close. Your rung should have no errors.

Enahle
=LaocalZ| Data.12= =]
o ‘ 1 F hiotion Servo Cn -CEM

Axis Motor | . | (DN —
Motion Cortrol Axis_MI0 HC(ER 37—

Now that we can turn the axis on, let’s program the off command.

56. With rung 0 highlighted, press the Add New Rung button at the top of the screen.

¥ RSLogix 5000 - Showing_Motion in Motion_Programming. A(

B Fie Edit %ew Search Logic Communications Tools ‘Window He

8|S | S| 8@ | s

Offline 0. T AUN R
Mo Forces F_ ::SET q}
Mo Editz = B0

Ir —— m . 1 || |

57. With rung 1 highlighted, type ‘xio msf’ to enter an MSF (Motion Servo Off)
command conditioned by a different Boolean bit (X10), the Examine If Open. Press
Enter when complete.

A
Rung: 1 In ASCH Text - ﬂ ¥| wio sk
N {MSF Zxis Motion Control | \/
Tur e Oh
Enahle
=Local 2. Data. 2= =0
] 1 F Mation Servo On HCEM 3——
Axis Motor | .. | (DN —
Motion Cortrol Axis_ MO HCER —
=]
1 e
=]
2
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58. Now your new rung looks like this:

T
' F

hASF

L

o @ @ @ @ @

Az

Mation Serva Off

flation Control

HEN
7 [ HD—
7 LOERD—

59. Click on the question mark (?) above the normally closed (X10O) instruction, type

‘Enable’ and press Enter.

60. Since the “‘Enable’ tag has already been created, we don’t need to do anything else.

Enakle
=Local: 21 .Data 2=
—I.f E
i

L O o (o (O (O (I o O i}

Next, let’s fill out the MSF command’s required parameters.

61. Double-click on the *?” next to the Axis parameter. Use the tag browser to select

‘Motor’.

62. In the Motion Control entry, type ‘Axis_MSF’ and press Enter.

63. Create the tag for Axis_MSF by right-clicking on it, selecting ‘New “Axis_MSF"”.
Confirm the defaults and press OK to close. Your rung should have no errors.

Enable
=Local 2] Data.12=

tASF

=y
1 ‘ 3 E

hction Serva Off

Axis
Mation Contral

HCEN
Motor | . | (DN —
Axiz_MSF HER»—

Now that we can turn the axes on and off, let’s program the jog commands.

64. A jog command in motion is just an open-ended velocity (or speed) command with
no end position specified. In fact, if you don’t program a stop command to end the
jog, it will continue forever. Therefore, let’s program and jog and an associated stop

command.
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65. Click on the (End) rung below rung 1 and type ‘xic maj’ to enter a jog command
(MAJ) conditioned by a Boolean bit (XIC). Rung 2 gets created automatically.
Press Enter when complete.

i
Rung2  |nasciTen ] | X|fsic mal

[MAJ &xis Motion Control Direction Speed Speed Units Accel R ate Accel Units Decel Rate Decel Urits Profile Merge Merge ©
Turning Crive OFF

Enable
=Local: 2| Data12= MEF
1 3 hiotion Servo Off HCER ——

Axis Motor | . DR —
Mction Contral Axis_MSF HER»—

[l
M @ @O @

(End

66. Now your new rung looks like this:

] K fl )

2 e — F Motion Axiz Jog HCEM 32—
g Az T DN —
g Wotion Control 7 HER+—
e Direction 7 P —
& 77
e Speed r
e s
E Speed Units T
& More ==
e
g

67. Click on the question mark (?) above the normally open (XIC) instruction, type ‘Jog’
and press Enter.

68. Let’s create the ‘Jog’ tag and associate it to one of our inputs on the demo box.
Right-click on Jog and select ‘New “Jog™’.

[: Mew "Jog”, ..

c'ﬁ'; Cut Instruction

b @ D D

69. Set its Type to ‘Alias.’
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70. In the Alias For section, use the drop-down menu, expand the Local:1:1 section and
select Data. Use the drop-down arrow within the tool to further select bit *0” and
make it a controller-scoped tag. Press OK to close the New Tag window.

New Tag X
Name: Hog
Description: Cancel

Help

Usage: | =l

Tupe: m

Alias For: Locak2l Data.l |

DataType:  [BOOL =

S cope; |80 Showing_Motion |

Style: | Decimal |

-

71. The MAJ command has many parameters that need to be filled out. The first one
tells the controller which axis you wish to jog. Select ‘“Motor’ from the tag browser.

72. In the Motion Control entry, type ‘Axis_ MAJ’ and press Enter.

73. Create the tag for Axis_MAJ by right-clicking on it, selecting ‘New “Axis_ MAJ”’.
Confirm the defaults and press OK to close.

74. The next parameter is Direction. For a jog command, Direction can be set to
forward (use a “‘0’) or reverse (use a “1’). You can also use constants to keep your
code well documented. For simplification, just enter a 0’ for forward jogging.

75. The next parameter is the Speed for our jog, which can be hard-coded or a variable.
For simplification, just enter a ‘5 for this value.

76. The next parameter is Speed Units, which can be in our scaled units per second or a
percentage of our motor’s maximum. From the drop-down menu for this parameter,
choose ‘Units per sec.” Click on the More button to see the remaining parameters.

77. The next parameter is the Accel Rate to get our jog up to speed, which can be hard-
coded or a variable. For simplification, just enter a ‘50 for this value.
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78.

79.

80.

81.

82.

83.

The next parameter is Accel Units, which can be in our scaled units per second
squared or a percentage of our motor’s maximum. From the drop-down menu for this
parameter, choose ‘Units per sec2.’

Similarly for Decel Rate, just enter a *50° for this value and use “Units per sec2’ for
the Decel units.

The next parameter is Profile. Our motion controller can make a simple Trapezoidal
move profile (most common) or S-Curve moves (to ease mechanical demands on the
simple). Use the drop-down menu to select “Trapezoidal’ for our jog.

New parameters introduced in V16 of RSLogix 5000 allow us to control the rate of
change of acceleration (and if you remember your Calculus class!) which is known as
‘Jerk.” Our Trapezoidal Profile setting above disregards this setting, but enter a
100’ for Accel Jerk and for Decel Jerk.

Use the drop-down menu to set the Jerk Units to ‘% of Time’.
Finally, set the Merge parameter to ‘Disable’ and the Merge Speed value to

‘Programmed’ each from drop-down menus to complete the setup for the jog
command. Your rung should have no errors.

Jogg
=Local 21 Data.0= e,

2 1 E totion 2z Jog BN —
Az Matar | ...
tation Cartrol Axiz b 0Dkl —
Direction 0

—ER—
Speed 5
P —
Speed Unts Units per zec
Accel Rate =0
Accel Units units per sec?
Decel Rate 50
Decel Units units per sec?
Profile Trapezoidal
Accel Jerk 100
Decel Jerk 100
Jerk Units %% of Time
herge Dizabled
IMerge Speed Programmed
== Less
84. As mentioned above, we now have to program an MAS or Motion Axis Stop
command to terminate the open-ended jog command.
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85. Once again, highlight the (End) rung and type ‘xio mas’ to add a normally closed
condition with a stop command.

1] Ba[5s| s
Rung: 3 |In ASCIH Text j ilzllk:in mas

iHAS Auiz Mation Contral Stop Tepe Chanage Decel Decel Rate Decel Units |:

| I [

86. Drag and drop the Jog tag from rung 2 to the XIO on rung 3. This will cause the jog
command to a stop when we let off of the jog push button.

L)
M @ O @

I

]

87. In the MAS command, use the tag browser to set the Axis value to ‘Motor.’

88. Create an ‘Axis_MAS’ instruction tag (type, right-click, etc) for the command and
use the drop-down menu to set the Stop Type to ‘Jog’.

89. Set the rest of the MAS parameters as follows:

Jog
=Local 2 Data. 0= ful .5
3 = B Mation &xis Stop BN —
Az Matar | ...
Mation Coritrol Axiz_MAS 0D v —
Stop Type Jog
Change Decel ] HER—
Decel Rate =0
HIPI—
Decel Units Unitz per sec2
Change Decel Jerk Mo HPC o —
Decel Jerk 100
Jerk Units % of Time
<< Less

90. Your rung should have no errors. Save your work.

Finally, let’s add our code to make a move with our Motor axis.
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91. Click on the (End) rung below rung 3 and type ‘xic mam’ to enter a move command
(MAM) conditioned by a Boolean bit (XIC). Rung 4 gets created automatically.
Press Enter when complete.

1| (55|
Fung: 4 |In ASCH Text j il £||:-:i|: ram

—_| MAM Axiz Motion Contral Mowve Type Pozsition Speed Speed Units Accel Rate A

Jiog
=Local 2| Data 0=
3 d=

92. Now your new rung looks like this:

c K MM

4 e—E Motion Axiz Move HOEMN 3—
& Az 7 HDNY—
& Motion Control ? H{ER—
g hiove Type 7 HIP—
e e P —
= Position ?
e 77
=] Speed 7
E 77
g Speed Units 7
& hare ==
e

93. Click on the question mark (?) above the normally open (XIC) instruction, type
‘Move’ and press Enter.

94. Create the “Move’ tag and associate it to input DI1 on the demo box.

95. The MAM command has many parameters that need to be filled out. Select
‘Motor’ from the tag browser for the Axis value.

96. Inthe Motion Control entry, type ‘Axis_ MAM’ and press Enter. Create the tag
for it as before.

97. The next parameter is Move Type. For a move command, we can make absolute or
incremental moves, as we saw in the Motion Direct Commands sections. Setting
the move type to ‘0’ calls an absolute move, where using a ‘1’ calls an incremental
move. There are many more values that you could use here as well, and you would
normally use a constant to keep your code well documented.

98. Typeina *1’ for the Move Type value. If you opened the instruction help for a
move (MAM) command, you would get a list of what the available move types are,
and what value to use for each (you do not have to do this). The ‘1’ that we entered
tells is to make an incremental move, which literally means “wherever you are, go
an additional number of turns.”
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99. Unlike the open-ended jog command, the move command requires an end position.
Let’s command our axis to move 10 revolutions when we press the move button.
Enter a “10’ for the Position value.

100. The rest of the parameters are similar to that of the jog command, so fill out the
remaining values as follows:

hawe
=Local2:1.Data. 1= bl Sl

4 1 E Mation &xis Move HCEM ——

Az Matar | ...
Mation Coritrol Axis MM 0D v —
Miovve Type 1

FER—
Position 10

P —
Speed 5

HPC—

Speed Units Units per sec
Accel Rate =0

Accel Units Units per sec?

Decel Rate =0
Cecel Units Units per sec2
Profile Trapezoidal
Acicel Jerk 100
Decel Jerk 100
Jerk Units Units per sec3
Werge Dizabled
Merge Speed Programmed

== Less

101. Your rung should again have no errors. Save your work.

102. At this point, you are ready to download your motion code to your demo unit.
Make sure that the D114 (Enable) switch on the demo unit is in the Left position
(off). You may also want to rotate the motor so that the white line on the rotating
disk is pointing straight up so you can easily count revolutions.

103. From the top menus, select Communications and Who Active.

#= RSLogix 5000 - Showing_Motion [1756-L63]"

File Edit View Search Logic Ssblie=at

Tools  ‘Window  Help

|ﬁ|n| §| 33|‘ | Who Active l} |

b
Select Recent Path...
Offline 0. T RUN
. ~ o i

104. Browse for the controller in slot (1). The IP Address for the 1756-ENBT(1768-
ENBT)can be obtained from the scrolling LED display on the front of the module.
The IP Address is also listed on the White Label fastened on the front of your
ENBT module. Select Download.
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105.

106.

107.

108.

109.

110.

111.

112.

Select Download again.
Answer “Yes’ to the prompt to place your controller back in the Rem Run.

Wait for the Ultra 3000 drive to “phase up” or count up from “1” to “4.” Then we
are ready to control our axes of motion.

Turn the D114 (Enable) switch to the right, and you should hear the axis make a
clicking sound to enable. Verify this by noting that the drive’s “Module Status”
LED has gone from blinking to solid, and you can no longer move the motor.

While watching the instructions on rungs 2 and 3, press the D10 (Jog) push button
the demo box. The Motor axis should begin spinning at 5 revolutions per second.
It should stop when you release the push button.

While watching the instruction on rung 4, press the DI1 (Move) push button the
demo box. The Motor should quickly move to 10 revolutions and stop.

Pressing this button again should have the same effect, since we are making
incremental moves. Try this.

Verify this and go OFFLINE using Communications - Go Offline.

This concludes the motion code programming portion of the lab.

Kinetix

Integrated Motion
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