Lab 3, Logix Basic Motion Instructions

One of your customers, Premier Packaging has experienced increased demand for their
packaging services .To meet demand; they purchased 50 used Shrink Film Wrapping
Machines at a recent auction. The machines were mechanically sound, but the control
system is dated.

The operation of the machine is simple. Packages are placed on the Infeed belt. The
infeed belt advances the packages to the Hot knife area where they are inserted into a
loose fitting plastic film. The film is fed from a web and surrounds the package
entirely. The Hot Knife’s rotation is synchronized (mechanically coupled) with the
Infeed belt speed and it seals the film on the leading and trailing edge of the package.
The trailing edge seal becomes the leading edge seal for the next package on the belt.
The package then travels through the Heat Tunnel where the film shrinks tightly to the
box. The figure below provides a basic diagram of the machine. The film web and
applicator mechanism are excluded to simplify the drawing.

ACME
Hot Knife i echaricaly . .
ed| ed |to Infeed Bl A
%i;ﬁiné?&d;w?ﬁar?medﬂmical Shrlnk_FIIm
adjustrnents are required to run Wrapplr‘lg
different package sizes. g
Machine

Hut Knife Cuts and joins the ends
of the plastic film before the
package erters the heat tunnel.

Pick &
Place Unit

Heat Tunnel

‘ iHeat Tunnel %H i

The current mechanical design requires the operator to stop the machine, and make
mechanical adjustments to the pulley mechanisms to synchronize the Hot Knife to the
Infeed belt when a package size change is required leading to costly set up charges and
reduced production efficiencies.
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The Existing Control System consists of the following:

DC Motor & Drive (Coupled to Infeed Belt). Speed is controlled through a
potentiometer. All other speed synchronization is done mechanically.

PLC to control the Sequential Logic of the Machine.

Separate Temperature Controllers on the Hot Knife and Heat Tunnel.

The customer is requesting a control system that will provide the following
benefits:

Integrated Motion, Sequential Logic, and precise temperature control (PID) to
eliminate the standalone temperature controllers. .

An expandable system capable of handling additional axis for handling future
pick and place units or controlling multiple machines.

Future connectivity to a Rockwell Automation Visualization Product.

Future connectivity to the plant wide network for production scheduling and
recipe download.

Efficient method of synchronizing the machinery with an existing Plant Wide
Material Handling System (Logix Controlled)

You realize immediately that our Logix Integrated Motion solution with Kinetix
6000 drives offers all of the above. Your customer agrees and purchases the first
system.

1. For the initial system, Premier Packaging has decided to replace the old controls
with a 3 Axis Control Logix System using Kinetix 6000 Drives. Let’s familiarize
ourselves with the Logix Motion Instructions required to run the Shrink Wrap
Machine. Open RS Logix 5000 by clicking on the shortcut in the upper right
corner of the desktop. —— e

IAm;;iu 5000

e
]

) File Edit Wiew Search Logic Communics
ry | = =" b,

e a(ela] & H=e] o
||
R5Logi: 5000 LBl F AL L

- Mo Forces | oK

ToEde M| [T patT

A |y

Fedundaney .

RS Logix 5000 will open. Select File>Open->Local Disk (C:)->Motion HOT
2005->Basic Motion Programming. Select the
Basic_Motion_Programming Beg V17.ACD file and click on Open.

Open,/Import Projeckt

Loak: i I 5] Bazic Mation Programming j

m i ‘Eiasin:_r'-'1n:ntin:nr|_F'r'n:n|;|r'arnrniru;l_EiEu;l_'-.-'1E.F'.IZZE:I
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2. After the file opens, examine the Controller Organizer Window. Each Axis for
the machine is preconfigured. Let’s examine the properties for each axis
individually. Select the Knife Axis >Right Click->Properties.

.. Power-Up Handler
=45 Tasks
=58 MainTask
Eg; MainProgram
----- (7 Unscheduled Programs | Phases
[=-£5] Maotion Groups

=g Kinetix_Lab

#-[3 Trends

The Knife Axis is configured for Node 99 which is the IAM Module and the top
MPL motor on the drives demo. Select the Conversion Tab.
% Axnis Properties - Knife o [m] |

Horming | Hu:u:ukupl Tune I D_I.Jnamicsl Gains | Dutputl Limmits I I:Iffsetl Fault.&ctiunsl Tag
General Mation Planner I I ritz I Drive.a'McutcurI Mu:utu:urFeedI:uau:kI a'-‘«u:-:Feedl:uau:kI Corversion <:

iz Configuration;

totian Group: IKineti:-:_LaI:u j J Hew Group... |

Azzociated Module:

Module: | Kinetix_1 j
Module Type: 2094-AC09-M02
M ode: | 99 j Filrmy

I
[or==ze)

Ok I Cancel Apply Help
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The Knife is configured as a Rotary Axis with rev. selected as the unit of measure.
The axis will rollover every revolution. Other units of measure may be used such as
radians, or degrees. To make the trend feature more useful later in the lab, rev. will be
used. Select the Homing Tab.

% Axis F'r/:rties - Knife =] |

Ham gl Hnnkupl Tune I Dynamic&l Gains I Elutputl Lirnits I Elffxetl Fault dctiors | Tag |
General I I ation Planner I Unitz I DIi"v’E."MDtD[I tatar Feedbackl Buy Feedback Conversion

Pozitioning Mode:

. . I_ Dirive Countzd1.0 rev.
Conversion Constant: 50000 bazed on 8000 Counts/Motar Rew

.. . Ii Dirive Countz/Urmind
Position Unwind: — bazed on 8000 Counts/Motar Bew

0K I Cancel | Apply | Help |

3. For the Knife, the Axis will home to the Marker. For a Rotary Axis that rolls over
every revolution, homing to the marker is very accurate and a home switch isn’t
required. Select OK to close the Knife Properties Window.

% Axis Properties - Knife

General I Mation Planner I Units I DliVB.-"MDtDII MDtDrFeedbackI Aux Feedback |
Haoming | Hookup I Tune I Dynamicsl Gaing I Dutputl Lirnits I fosetl Fault &ction:

b ode:

Pozition: ID-D rev.
Dffset: ID-D rev.

Sequence: IMa[ker j

Lirrit Stk - Momaally: & Open € Closed

Active Home Sequence Group

Direction; IFnrward Bi-directional ﬂ

Speed:  [0.25 ew.fz Return Speed: I'l1 rew. iz
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4. Select the Infeed Axis > Right Click->Properties.

=- 'IE.I Mation Groups
EI ﬁ Kinekix_Lab

D Trends

The Infeed Axis is configured for Node 100 which is an Axis Module and the bottom
MPL motor on the drives demo. Select the Conversion Tab.

%% Axis Properties - InFeed _ Ol x|
Herming | Hookup I Ture I Dynamics I Gaing I Dutput I Lirnits I Dffzet I Fault Actions I
General Muation Planner I ritz I DriveMatar I Muator Feedback I Ay Feedback I Corversian

Ayiz Configuration;

b ation Group: IKineti:-:_LaI:u j J [ e Group... |

—Azsociated Module:

b odule: I Kinetiz_2 j
todule Tope: 2094-Ak 07
Fode: I‘IDD j
L1 __1

Infeed Belt ()

(] I Cancel Apply Help
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5. The Infeed Belt is also configured as a Rotary Axis. The pitch diameter of the belt
roll is designed to move one package length per revolution of the motor for the
largest package length as defined in the machine specification. Package spacing is
determined by pin spacing on the belt. The old mechanical design required a pulley
ratio of (1:1) between the Hot Knife and the Infeed Belt to move the largest
packages through the machine. Select the Homing Tab.

Hot Firife is mesharicdly .
coupledfgeared Jto Infead Belf. &
Machine shut dwn and mechanical .

adpstments are required to run
different package sizes

~laf x|

Uriits I Drivvedtd ator I b abor Feedbackl &ux Feedback Conversian

Pozitioning Mode:

Package length set
. ) I Dirive Countsd/ 1.0 rew i H

Comersion Constant.  |S000.0 bazed on 8000 Countz/Matar Fley my pin spacing on

belt.
. ) Drive Counts/Unwind
Pasition Urniind: ISDDD based on 2000 CountsMotor Frey
Infeed Belt

0K I Cancel | Apply | Help |

6. We will Home to a Switch-Marker to assure synchronization between the Knife
and Infeed Belt. Click OK and close the Infeed property window.

% Axis Propetties - InFeed I ] 1
General | Motion Planner I Uitz | Dirive/b cbar | tMator Feedback I Aux Feedback I Conversion |
Harming® I Hookupl Tune | Dynamics I Gaing | Output | Limnits I Offzet | Fault &ctions | Tag |
I ode: IActive j
Pasition: IDU— ey

Home Proximity
DOifset; IU-D rev Switch for pln

Sequence:  |ETERLETES deteCtlon
Lirit Switch - Normally: ¢ Open § Clozed [
: Infeed Belt
Active Home Sequence Group———————————

Directicr: |Forward Bi-diectional =]

Speed: (025 evss Return Speed: ID-1 rev/s

ak I Cancel | Apply | Help |
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7. Select the Pick_Place Axis 2 Right Click->Properties.

EI'EJ Mation Groups
ﬁ Kinetix_Lab

_ |
..... B ke S

----- % Pick_Plare <
------ I:I Ungrouped Axes

D Trends

8. Review the General=> Homing = Conversion Tabs for the Pick_Place Axis.
Click OK and close the Pick_Place property window.

% Axis Properties - Pick_Place _ o) x|

Homina | Hookupl Tune I Dynamicsl Gainsl Elutputl Lirnits | fosetl FauItActionsl Tag |
General otion Planner | Urits I Drivea’Motoll MotolFeedbackI Aux Feedback | Conversionl

Axis Configuration:

tation Group: IKinetix_Lab j J My Group.. |

Associated Mo % Axis Properties - Pick_Place
Module:

I [ 3

Homingl Hookupl Tune I Dynamicsl Gainz I Dutputl Lirnits I lesetl Fault dctions | Tag |
Module Tyg General I totion Planner I Units I Drive.-’Motorl MotorFeedbackI A Feedback Corweersion

Node: Pasitioning kMode: =

. . I Diive Counts/1.0 inches
Conversion Constant. 30000 based on 8000 Counts/Maotor Rey

*@ Axis Properties - Pick_Place _ |0 x|

General | Iotion Planner | Uriits | Drivex’Motorl I ctar Feedbackl AL Feedbackl Eonversionl
Homing | Hookup | Tune Dynamicsl Gaing Dutputl Lirnits | Offset | FauItActionsl Tag

IMods: Active

Position: IUU— inches
Offset: IDD— inches
Sequence: Im

Lirnit Swaitch - Homaly: 8 Open € Closed

Active Home Sequence Group

— Direction: IForward Bi-directional 'l
Speed: (0.2 ihches/s Return Speed: IU-1 inches/s

u] I Cancel | Apply | Help
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9. Let’s cover the Logix Motion Instructions required to enable the drives and
synchronize the machine Axis. Double Click on the Initialization Routine in the
MainProgram Routine.

B2 Tasks

=t % MainT ask.

B- % MainProgram

F Program Tags

----- Eﬁ MainFoutine

----- Aukomatic_knife_Position_Corr
Bl Fault_Reset

----- Gearing_Infeed_to_Hot_Knife_=

----- Hot_knife_Jam_Detection

----- Infeed_Speed_Control

----- Initialization_Routine

- Manual_Hot_knife_Phase_Corr

- Pick_Place_state_Machine

----- Simulate_Lost_Position

e 1 T

10. The three instructions shown below will Enable/Disable the Infeed Drive and
Home the Infeed axis. Review the descriptions of each instruction below. Note,
both MSO and MAH Instruction Enable the Drive. Enabling the Drive through an
MSO, however, will allows the operator to move the axis prior to a home.

The Motion Servo On (MSQO)
instruction Directly activates the
drive and enables the configured
servo loop. It can be used
anywhere in the program, but
shouldn’t be used while the axis is
moving. This will generate an

imupSynced  LocalZl.Datai2
=

g E
5 4 C
M50 <L/

[\

Motion Servo On . . ..
Axis Tag (AXis | asis InFeed [ ] [FCDTom— ”Axis in Motion” error. This is a
Structure) _——an transitional instruction.
'\\\;&
— Motion Serva 0 —CET‘D—’J
o InFeed (] |—cDno— | The Motion Servo Off (MSF)
WMation Cottral Infeed_MSF ‘\ instruction dlrectly and
immediately turns off drive
a3 MaH outputs and disables the servo
tation Axiz Home F—EMN>——
s InFeed [] jmcDibem loop on any physical servo axis.
Motion Contral  Infeed_MaH ﬁ& This is a transitional instruction.

_//\\
Instruction Tag (Instruction

This instruction initiates the Home Sequence. If the Structure
Homing operation is configured for Active, the
drive is enabled and the home operation
commences as configured. This is a transitional
instruction.
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RSLogix has an exceptional Instruction Help menu. Select Help—> Instruction Help.

15 Tools  Window | Help

Cantenks

————————— Instruction Help |

|
Path: E Relzase Mates
ﬂ — | I online Books 3

Vendor Sample Projects
4| ¥ |4 Favor - pe el

=

=

Qick Tour Tukarial
Tip of the Day

i About RSLogix 5000

11. Scroll down to the Motion Instructions for Relay Ladder Instructions. Let’s
briefly examine the Instruction Help for the MAH Instruction.

Motion Move Instructions MAS | HFIHJJ1FI..I | HA | MAG | r1|:|:|| HRF |HEEP|HFIPE|HFITI:|

Mot available
Same as Relay Ladder

Error codes can be found in the Instruction Structure. The Error Descriptions in the
Help menus are very useful when debugging the motion program.

Motion Axis Home {MAH)
Error Error Code  Description

Execution Callision 3 The instruction tried to execute while another instance of
this instruction was executing. This can occurwhen the
=seno module executes a messaging instruction without
checking the .DM bit of the preceding instruction.

Shutdown State Errar - 7 Atternpted to execute with the axis in the shutdown state.

llegal Axis Type 8 Atermpted to execute, but the axis is not configured as a
SEMVD NS,

Axis Mot Configured 11 The passed axis value references an unconfigured axis,

meaning the axis has not been assigned to either a
physical motion module channel orto @ motion group.

Servo Message Failure 12 Messaging to the targeted motion module failed. See
the Extended Error Codes section far mare information.

Axis Type Unused 18 Aternpted to execute on an axis thatis not configured for
use according ta the current Axis Type Canfiguration
attribute.

Puis Group Mot 19 Atternpted to execute on an axis whose associated axis

Synchranized aroup is nat currently synchronized.

Azxis In Faulted State 0 Atternpted to execute on an axis that is in the faulted
state.

=

Group in Faulted State 2 Atternpted to execute on an axis in a graup that is in the

faulted state.

Axis in Motian 22 Attermpted to execute on an axis while the axis was in
ration.
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12. Download the project to the controller and place the processor into Rem Run. The
InFeed Axis is enabled by turning the D112 to the right and Disabled by turning
D112 to the left. Most machines incorporate an E-Stop string, so the Drive
Enable status bit in the axis structure along with the Motion Group Synced bit in
the Motion Group Structure are used to condition the rung. Test the operation of
the rung. Use the ENABLE selector switch for Axis 2 on the Kinetix demo to
simulate an E-Stop string closure. The ENABLE switch is wired to disable the
drive.

[InFeed.EnabIeInputStatus Kinetix_Lab.GmupSyn%d Local:2:1.Data 12

M50
e D L— Mation Serva On ) —
Az InFeed [ ]| —~DMN—
Muotion Contral Infeed_MS0 —ER>—

Local 2] Data 12 NAST T SF-
1 3/ E Mation Servo Off = EM=—
Az InFeed |:| F—DMo—
I oticon Cartral Infeed_MSF = E R

- - ' NCME There are 8 switches
: ﬂ [2] 1756-1E160 Demo_Box_Inputs Huﬂ?snu on the K&K demmo

box as well. All

DIoID00 DIIDO3 DI2ID 06 DI3ID09 f
switches should be
Infeed turned to the left
s EXCEPT the two
ENABLE switches.
The ENABLE
switches should be
DI4iD01 DISID0O4 DISIDOT DIFIDO10 turned to the right
1 O O
Horme

DISIDO2

DISIDO5S DI10/D08 DI111/D011

B =

DI13 DI14 DI15

Don’t forget to wait for the drive to phase up to 4 before switching DI12. See the Status
or Fault/Status displays on the drives for this number. When the drives are enabled with
D112 you will notice that there is torque applied to Motor_X and the right wheel in the
K6K demo box. When the drives are disabled with D112 you will notice that you can
easily turn Motor_X and the right wheel of the KEK demo box.

DIz

SIAING x0g owaq Q9180-95L1 (4] |
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13. Examine the Homing Logic for the Infeed Axis. Press and release the Home
Button (DI3). The Infeed Axis will move in the positive direction indefinitely
until the Home Switch on Axis Two of the Kinetix Demo is toggled and released.
At that point, the Axis will reverse direction and return to the Marker and the
InFeed.AxisHomed Status will bit will be set. In addition to the Infeed axis, logic
is included to Home the Pick_Place Axis. The Pick_Place Axis is configured to
Home to the Marker, so a Home Switch(Button) isn’t required. Let’s get some
practice programming the Knife Axis MSO, MSF and MAH Logic.

With DI12 enable

and DI3 pushed

momentari IY’ Local:2l.0ata 3 hAH

Motor_X spins 1x J1E | Motion &iz Home —EMN—
and the right K6K ﬁlmf' ol Jnaiel_dl = _{E—@r\[}—

- - olon ankrol Areed_| F—
axis continues to L P
spin. L PC—

InFeed.AuxisHomedStatus Local4:0.Data9
3 1 E

14. Go offline and scroll to the end of the Initialization Routine. Right Click->Add
Rung.

=

Pick_Place AsisHomedStatus
7 1 E

Pick_Place AxisHomedStatus Local4:0.Data. 11
JE

(End)

Right Click->Add Ladder Element. Expand the Bit Folder, select XIC and Click
OK.

Add Ladder Element

Ladder Element: |><IE oK |

Mnemaonic | Description | Cancel |

IS0 - EOR) <
[B5T -BMD) :I il

You can also select
the Insert Key to
add a rung, and then
Insert again to
display the Add
Ladder Element
window.

¥ Show Language Elements By Groups
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15. Double Click on the question mark and select the pull down arrow to display tags.
Axis Structure Tags are found under Controller Scope. Double Click on
Knife.EnablelnputStatus to accept the XIC. Scrolling for a status bit can be time
consuming. If you know the name of your status bit, start typing it (i.e. Knife.E...)
after double clicking on the instruction ?. RS-Logix will advance automatically
and narrow your search.

Right Click> Add
Ladder Element to
add the next XIC

A Tag Mame Dats Type|Descri | ~ \ \

nife. AccellimitStatus BOOL

nife.\VeloctyThreshaold... BOOL

Lorita ToeanaT) I=Tatall

| LContraller Scoped Tags

nife.AbsolteReterenc .. BOOL K rife.E nahlel nputS tatuz
nife.WYeloctyLockStatus  BOOL ) 1 B
nife WeloctyStandstils... BOOL ‘l p N

m @ @

Piogram Scoped Tags |

Lets add the XIC elements for the Kinetix_Lab.GroupSynced and the Drive Enable
Selector Switch (D112) XIC elements in series with the Knife.EnablelnputStatus
XIC.

e k.nife.EnablelnputStatuz  Kinetis_Lab.GroupSynced  Local2:.Data 12
a e JE JE JE

- = = =

&

PN

Data Type|Descr 'Local:2:ll.[l)ata.'|2 _vl

Winetix_Lak GroupSynoced BOOL ' Tag Mame Data Type|Descri | «
!net!x_Lab.Grn:nupFaurt DIMT MrieE bk BINT[Z]
inetiz_Lab.GroupCyverl... BOOL & g 1ol falislialts|  DINT
inetix_Lakb CSTLossFaut BOOL H1e17[1a[1a|20[21]22[23] ABATSE..
ineti | [ 24|25|26| 27| 25|20|30|31 ABTIE..
inetix_Lab GroupTaskL... BOOL e Aoty
inetix_Lab AxizFault HIESTIE =N PR R
inoti ol Dlsciral 5 |  Contoller Scoped Tags 1

Program Scoped Tags |

|  Controller Scoped Tags

Frogram Scoped Taogs |
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Ladder Elements can be added using many methods. Many methods are covered in

Basic ControlLogix classes. Let’s complete the rung by adding the MSO Instruction.

Right Click on the Local:2:1.Data.12 XIC and add the MSO.

X
Ladder Element: IMSD
Mnemonic | Description | Cancel |
Advanced Math

Mation State

- M5F

Math Corversions

Mation Serva On

<1

Show Language Elements By Groups

Mation Servo Off
o MASD  Mation &xiz S hutdown
= MASR  Mation Axis Shutdown Reset
= MDO Mation Direct Drive On
+ MDF totion Direct Drive Off
4 MAFR  Motion Axis Fault Feset

il Help |

]

=

Enife EnablelnputStatus
J E

Kirnetiz_Lab GroupSenced
J E

Local 2:1.Data.12

4 B

@@ @ @@ @D DT DD

4 B

2 E
3 E
bS50
tation Servo On —EN——
Bz [ =DM
tation Cantrol ? —ER>—

Double Click on the Axis field and select the Knife axis. Double Click on the Knife

axis to accept.

kS0 I_l
— Mation Sera On l\/l —F W o—
iz ? L] —D—
b ation Contral 7 —FR—

.| Tag Mame |Data T\,-'pe| Descri | & |
T armed BOCL
[F]HnFeed AXIS S -
| Hinetix_Lab RASTICM...
F|-Hnife ! S
[FLocak0:C ABTSE..
| Locato SB:1TSE...
: ol L0 nR-q TR x

LController Scoped Tags
Frogram Scoped Tags |

Select the Motion Control field and type the name Knife_MSO. Press the Enter key

on the computer to accept.

M5S0
—{ Mation Servo On o
Bz Krife ] ho—
kdation Contral i Ao—
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16. The Motion Control field is used in every Logix Motion Instruction. This field
contains the unique tag or “Instruction Structure”for each Motion Command.
The status bits and error data contained within a structure are used for sequencing
Motion Commands and for diagnostics. Right Click on Knife_ MSO and select
New “Knife_MSO” Select a Data Type of Motion Instruction and a Main

Program Scope.

bS50
— Mation Serva On —F M o— S
Az Knife [ ] D P =l
kation Control —F R o— I
Tag Type: (¥ Ba
) ; Ernnrii‘:::d il ::II BOHEUTMETS
Right .
- ata L
Click *

Select OK to create the new Instruction Structure Tag “Knife_ MSO” for the MSO.

This completes the rung.

Fnife.EnablelnputStatus  Kinetis_Lab. GroupSynced  Local2l.Data 12

B 9 E 9 E 9 E =
]
— Motion Serva On — M ——
Az Krife [ ] —<DN—
totion Contral —CER>—]

17. Enter the remaining rungs displayed below, download and test operation.
Remember to right click on the Motion Control Field to create a new Instruction

Structure for each Motion Instruction. When you’re finished, close the

Initialization Routine.

Knife.EnablelnputStatus Kinetis_Lab GroupSynced  Local 2. Data12
] 9 E 9 E 9 E
50
— Motion Servo On —E M——
B Krife [l F—DH—
Fation Cartral Knife_t50 —EF—
Local2:.Data 12 MSF-

q J/F Mation Serva Off —<EM>—
s Krife ] FDN>—
kation Cantral Krife_MSF —EF—

Local 2. Data 3

10 1 F tation Axis Home —EM>——
s Krife [] F<DN>—
Fation Cartral K.nife_hdaH —EF>—

1P
P
Knife.&xisHomedStatus Local:4:0.Data10
1 1 E
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18. The next step is to program the Infeed belt to move continuously at a given speed
and direction to move packages into the Knife area of the machine. The best Logix

Motion Instruction for this task is the Motion Axis Jog(MAJ).

G
Infeed Belt

The Motion Axis Jog (MAJ) instruction jogs (moves continuously) a physical axis

in the specified direction using a specified speed, acceleration and deceleration.

This is a transitional instruction. Toggle the rung condition from cleared to set each
time the instruction needs to be executed. A description of each Instruction Operand
is provided in the table below.

the mation contral to turn all
current axs mation, regardless
of the mation instructions
currently in process, into apurs
jo gaverned by this instruction.
Selact aither:

0 = disatlad

1 = anablad

Operand: | Type: Format; Description:
Hoiis &X15_VIRTLUAL tag Mame of the axis to parfarm 1 Motion Asis Jog 1o L E—
AXI5_GENERIC operation on. Az YA |
ME_SEH.'.I":' M_Ution Control 7 =D —
115 _SERVD_DRNE Direction S
Motion MOTION tag Structura ussd to access SEe= A
- control INSTRUCTION instruction status parameters. Speed Units a
Dredion | UDINT immedate | Dredtion of po. Selecteither, | ©=° Fot® ”
o tag 0 = forward jog Acel Urits ?
1 =raverss pg Decel Rate ?
77
Speed REAL immediats | Speed to mose the axis in % or Decel Units ?
or tag Speed Linits. E’g:g‘z :
Speed units | UDINT immediate | Enginaerng units i which the Merge Speed i
Spaed valgis displayed. Salect << Less|
either:
0 = units par sac
1 = % of maximum spaed
Apcalrate | REAL immediata | Accal rate of the ass in % o
o tag Arcaleration Units
Acoalunits | UDINT immadiata | Enginaerng units n which the
Acoaleration value & displayed.
Selct oither:
0 = units per sac®
1 =% of maximum
accelaration
Dacelrate | REAL immediata | Daceleration rate of the axis in
o tag % or Decaleration Units.
Dacel nits | UDINT immadiata | Engingerng units n which the
Cecaleration value & dispiayed.
Selct oither:
0 = units per sac®
1 =% of maximum
dacaleration
Profila DT immediate | seled the welbdty pmmu to run
tha jog:
0 = frapezoidal
1= 5-cunve
Merge UDINT immediata | Whan enabled, Marga instructs



Transitional Instructions are activated and run to completion. The MAJ will run
indefinitely, unless we tell it to stop. The Logix Motion Instruction used to stop a
MAJ is a Motion Axis Stop(MAS). The Motion Axis Stop(MAS) is used to initiate a
controlled stop of any Motion process without disabling the servo loop. Examine the
Stop Type Operand descriptions to gain a feel for the scope of this instruction.

Operand:

Type:

Format;

FAA5

Description: - Mation Axis Stop

Axie

AN VIRTUIAL
AXIS_GENERIC
AXIS SERVO
AXIS_SERVO_DRNVE

tag

Auis

M ation Contral
Stop Tupe
Change Decel
Decel Rate

Mame of the xis o perform ? [ —<DHo—

operation an.

Matian
control

ROTION
[NSTRUCTION

tag

LS R L R

=

_5111.||:1J.||_'e uzed to access Decel Unitz

L Lessl

Stop tpe

LIINT3Z2

Z
immedigfe

N

™\
Determines what motion process \
on the specified axis tostop.
Options are:
0 = stop all rmation
1 = stop joaging
2 = gtop mawing
3 = stop gearing
4 = stop haming
5 = stop tuning
6 = stap test
T = stop pasition camming
8 = stop time camming
0 = gtop a Maste r Offsst Move

J

Change
Decel

Boolean

immediate

set to emable use of the
instruction’s Decd walue rather
then the current config ured Max
Deceleration rate. Sekct either:
0=no

1 =vyes

Decel rate

REAL

immediate

or tag

Deceleration rate of the axis in %
or Decaleration Units

Decel units

Boalean

immediate

Engireering units in which the
Decel value & displayed. Salect
either:

0 = units per sac?

1 =% of maximum

19. Double Click on Infeed_Speed_Control Routine.

e T—
----- Fault_Reset

Gearing_Infeed_to_Hot_Knife_Belt
Hot_knife_Jam_Detection

----- InFeed_Speed_CDntrDl<=
----- Initialization_Foutine
Manual_Hot_Knife_Phase_Correction
Pick_Place_state_Machine

----- Simulate_Losk_Position

7 Unscheduled Programs

Makion Groups

LAB 3:5_Lab_3 (MAM,Gearing,MRP V17).
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20. Program the rung below to Jog (Move Continuously) the Infeed belt at 10
inches/sec. You can locate the MAJ Instruction in the Motion Move Element
Group or by right clicking on a rung element and selecting Add Ladder Element.

Choose Main Program Scope for all newly created tags.

ﬂ |—||||:|'|||Eﬂ| HHSlMHHlMﬁdIMHMlHHElMEDlMHPI ﬂ

4| » |} Motion Move 4 Mction Grou D( Wiotion Evert A Motion Cor

Local | Datal4  InFeeddxizsHomedStatuz  KnifedxisHomedStatus  InFeed. ServodctionStatus
1C

0 1 E 1 E 1 E
1 1 E 1 E 1 E |
l/ b ]
i erFoment Y * I Motion fwis Jog | Ere—
Ladder Element |MAJ iz |hFeed D
- oo ] caeel | b ation Control Infeed_kal = D=
nemomca Onversm::cﬂ (ley] - D"ECth D
i e | L ER—
Ni'nthn:Sane Motion &xis Sto Speed 10
A e : _ _ —IPo—
* o J Speed Units Units per sec
-+ MaG Mation Axis Gear &ccel Rate g
-+ MCD Mation Change Dynamics
4 MRP Muation Redsfine Position LI Loocel Units Unitz pel zerd
¥ Show Language Elements By Groups Dece| Rate
Decel Units Uitz per sec?
Pratile Trapezaidal
terge Dizabled
terge Speed Programmed
< Lessl
Program the Rung Below.
Local2l.Data 14 hd &5
1 3/ E Fotion &xiz Stop E=CE N e=—
s InFeed ] —<DMH>—
kation Contral Infeed MAS = F R e
Stop Type Jog  CIP>—
Change Decel Mo —PC—
Decel Rate a
Decel Units Units per sec2
4 Lessl

Download to the Controller and put the processor in Rem Run.
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21. View your Logic. Based on your entered logic, the Drive must be Enabled and all
axis must be homed (synchronized). The Axis Structure Status bits are used in the
MAJ rung to assure that all conditions are met prior to motion. Enable the drive
by turning on D112, Home all Axis by pressing DI3 on the Logix Demo and AXIS
2 HOME on K6K demo. After all axes are Homed, turn the Infeed Belt (D114)

On and Off and observe the Kinetix Drive.

Before enabling, put all white markers to the front and 12 noon positon.

Follow the sequence

V

Drlve Enahle

DI12

below.

When you hit this
home switch, the
Motor_X motor spin
1X, the left K6K
motor spins %2 X, and
the right K6K motor
continues to spin until
the next step.

Home all
Axis

N — &

InFeed. ServodchionStatus I E

J1E
1T

Note

The
Infeed(Axis 2)
requires a
simulated
Home Switch
Closure on the
Kinetix Demo
Unit.

AXIS 2 HOME on
K6K demo hox.

D009 :
Infeed

InFeed.AxizHomedStatus

k.nifefxisHomedS tatuz
1r

4 O

\

D4

\

Now you can jog
the right K6K
motor on and off.

When the Infeed Belt is turned on, it accelerates at 5 in/sec”2. When it’s turned off, it
decelerates at the configured Maximum Deceleration Rate (reference Dynamics
Tab in Axis Properties. On a real machine, an abrupt deceleration can cause damage.
Let’s fix the problem. Go Offline and make the changes below to Rung 1 in the Infeed
Speed Control routine. Download and test. The Infeed Belt will decelerate at 5

in/sec”2.
b4 A5
— Motion Axiz Stop e e

Bz InFeed [ ] E=CDM=
bk atior Contral Infeed_kMaS —CFR—
Stap Type Qg — P —
Change Decel =P =
Decel Rate

Decel Units nits per sec?

41 LESSI
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22. The Infeed belt Jogs nicely, but now we need to vary the speed. Different
packages require different package feedrates. The Instruction required to do the job
is the Motion Change Dynamics(MCD). The MCD instruction changes the speed,
acceleration and deceleration of trapezoidal profiles moves on the fly. The MCD is
a transitional instruction.

MCD
Oparand: | Typa: Farmat: Description; | Motion Change Dynamics = —CEN>—
Bz, AXIE WIRTUAL tag MName ofthe ais ta pe rform mgt:gg $°ng°' 3 —<DPN—
ﬁg EEQESIE operation on. Charge oo 7 R
pes ?
AXIS_SERVD_DRNE Change Accs 7
Mation OTION tag Structure used o access Aosel fote .
control INSTRUCTICH instruction status parameters. Ehanlg; Dtecel [
WMotion type | UDINT immediate | Motion prafile (jog or move) to - &
change. Select either: heel Units ?
0= ch Decel Units ?
1 = move <«© Lessl
Operand: | Typa: Format; Description;
Change BOOLEAN immediate | Set to enable a change of speed.
speed Select either:
l=m
1 =yes
Speed REAL immediate | The new Speed fo move the axis in
o fag % or Spead Units.
Change BOOLEAN immediate | Set to enable an acceleration
accel change. Select either:
l=m
1 =yes
Accel ate | REAL immediate | The acceleration rate of the aiz in
of fag % or Aczeleration units.
Change BOOLEAN immediate | Set to enable a deceleration
decz| change. Select either:
0=m
1 =yes
Decel rate | REAL immediate | The deceleration rate of the aisin
or fag % or Deceleration units.
Speed units | BOOLEAN immediate | Units uzed to display the Speed
value. Selecteither:
0 = units per sec
1 = % of maxdmum speed
Accel units | BOOLEAN immediate | Units used to display the
Acceleration value. Select either:
0 = units per sec®
1 =% of maxdmum acceleration
Decel units | BOOLEAN immediate | Units used to display the
Deceleration value. Select either:
0 = units per s’
1 =% of madmum deceleration
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23. Add the rungs below to the Infeed_Speed_Control Routine. The Infeed_Speed
Tag(Program Scope) has been created and is an alias for AI0( potentiometer on
Logix Demo). The MCD in our example is used to change the speed of the infeed
belt. Save and Download to the processor and test your logic. Place the processor
in the Rem Run mode. Prior to testing your logic,turn on the Drive Enable(DI112)

and Home(DI3) all the axis. You’ll need to follow this sequence after every

program download. Turn on the Infeed Belt and rotate the AlO potentiometer. The
speed will change. This is a simple exercise, yet very powerful. Our speed is now a
variable capable of being accessed and changed from a visualization product, from
a recipe or from a Level 11 production scheduling system via one of Rockwell’s

network solutions.

Remember the sequence is: wait for SERCOS drive to get to phase 4, turn on D112 to enable, push
DI3 to home Pick and Place (Ultra) and Knife (left K6K), turn AXIS 2 HOME to home Infeed belt
(right K6K), then turn on D114 to jog the Infeed belt (right K6K). To vary the speed of the Infeed

belt (right K6K) vary the position of AlO of the ControlLogix demo box.

MCD is a
Speed_Adi TOW.DM transitional TOM
2 3/ F instruction. TON irmer O Delay = M =
is required to ;imer Speed_.-‘l'-.di_T_IDDI‘a {-—{DT\D—
pulse the MCD ﬁfffrtn e
with the new
speed values as
Speed_Ad] TOM.EM the potentiometer WO
3 3 E is varied. Eu:_utiu:un Change D_I,Inamic:sl ceed [ o |
i nree
mntiun ?:untru:ul Infeed_MJED O —
ation -] ol
SRk L) onfiguration Change gEEEd Yﬂg ==
-3 1756 Backplane, 1756-A10 Speed <Lma'|:”afﬁf€m5§:t‘zﬂ
----- ﬂ [0] 1756-0B160 Cutputs 29174373 &
..... ﬁ [1] 1756-L63 Slot_1 Chapde &ccel Mo
----- Bl [2]1756-IB160 Dema_Box_Inputs el Fiate 0
----- ﬂ [4] 1756-0B160 Demo_Box_Oukput Charge Decel Ma
=l [5]1756-M0E5E SERCOS_Ring Decel Fate 0
S SERCOS Metwark _ _
2 12095-DSD-005-SE Ukra Aeilms Unieooreees
& 09 2004-4C02-MOZ Kinekiz Decel Units [Inits per zecd
———— BRI 7 e< Less|
- f] [8] 1756-IF6I Analog_In - -
| - A0 in ControlLogix

demo box is the Infeed
Speed control.
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24. Premier packaging has decided to immediately take advantage of the Electronic

Gearing feature available in the Logix platform This will eliminate the pulley
system and the associated cost of tearing down the machine to make mechanical
pulley adjustments when smaller packages are ran through the machine.

Hot Krife i rmechanically

copl ed{geared Jto Infeed Balt. 0
Machine shut down and mechanicsl
adpstments are required to nn
different package sizes.

the ends

g AT

)N )rnite Beie () Infeed Belt
il |1

The Motion Axis Gear (MAG) instruction enables electronic gearing between two
axes at a specified ratio. On the Premier Machine, The Infeed Belt axis is the
Master and the Hot Knife axis is the Slave. Both are programmed in Revs/sec.
Initially, the largest package will be run through the machine and a 1:1 ratio will be
used. The Knife will match the speed of the Infeed Belt(revs./sec.) exactly.

: - bAG Operand: | Type: Format: | Description:
— Maotion Axiz Gear —EMN—
Slave Asis 7 2] Slave axis | AXIS VIRTUAL tan Mame of the axis to perform
M aster duis ? L D M— BKISGENERIC operation on.
I ation Caontrol ? AKIS_SERVO
Direction ? —TER>— AXIS SERVO_DRIVE
i - - 3
. ‘. Master axs | AXIS FEEDBACK tag The axis that the slave ads follows.
R atio ?3 —IP— ﬂi:g ,ﬁ%#ﬁ-’a[“‘m
?
Slave Counts . KIS CENERIC
5 AXIS SERVO
HMaster Courts = KIS SERVD_DRIVE
FMaster neference i Maticn MOTION tag Structura used to access instruction
ElattIDthmat 3 contral INSTRUCTION status parameters.
LITC H
Acoel Rate 7 Direction UINT32 immediat | The relative direction that the Slave
7 eortag | axis racks the Master Axis,
Accel Units ? Select one of following:
—_— 0 = slave ads moves in the same
- - direction as the master axs
Usgd when ratios are in whole 1 = slave axis moves in the opposite
units. For example for 1:1, enter direction of its cument direction
1. For 2:1. entera?2 2 = slave axis reverses from current
' s . ar previons
When fr.actlonal ratios( 1..45.1) 2 = slave axis 1o pontinue its cument
are required, enter the ratio of or presious direction
slave counts to master counts. N REAL immediat | Signed Real value establishing the
i eortag | gearratioin Slave User Units per
Use the Ratio Format Operand Master User Lt
to select the format used.
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at 5 revs/sec as it tracks the
Infeed belt. If the infeed was
moving at steady state when
gearing was enabled, the clutch
feature would be used to
prevent abrupt motion.

If you’ve ever driven a stick
shift, compare Accel
Rate/Decel Rate to how fast
you release the clutch.

/

—

Operand: | Type: Format; | Description:
y Slave UINT22 immediat | Integer value representing slave
! . MaG counts gortag | counts used in specifying a
— Motion Auis Gear —CEN— Fractional gear ratio.
Slave Auis 7 ] : : :
b aster Auiz | =D— Master UINT22 immediat | Intager value representing master
Mation Contral ? counts eortag | counts used in specifying a
Direction ? —ER>— Fractional gear ratio.
s
. g Master BOOLEAN immedigt | Sets the master position refera nee to
L 73 P ian 8 ither Command posifion or Actual
Slave Counts ? Use Command for smooth position. o
72 ;i 0 = fetual — slave axis motionis
Master Counts " velocity control. generated from the current pesition
7 Use Actual for tight of the master axis as measured by
Master Fef 2 i — its enmoder or other feedback device.
H:ﬁ;{:mfn:{eme 7 Position Control. r__——_ 1 = Command —slave axis mation is
Cluteh 7 fenerated from the desired or
Accel Rate ? commanded posiion of the master
77 axis,
Accel Units ? Ratio format | BOOLEAN immediat | The desired ratio specification
<< Less| 8 fomat. Select aither:
0 = real gear ratio
1 = integer fraction of slave encoder
counts to master encoder oounts
i i Cluth BOOLEAN immediat | When Clutch is enabled, mation
On the Premier Machine, [ control ramps the slave ais up to
Gearlng on the Infeed Belt and gem'ing S|:EElj at the instruction's
the Knife will be enabled defined Acceleration value. Fnot
. enabied, the Slave axis immediataly
simultaneously. Therefore the Incks onto the Master as. I the
knife will accelerate smoothly Master & is cumently maving this

condition results in an abrpt
“uncontrolled” acceleraton event of
the Slave Axis which can causa the
axis 1o fault Select either:

0 = enabled

1 =disabled

[

Aecelrate | BOOLEAN immediat | Aoceleration rate of the Skave &xis in
eortag | % or Acceleration Units. It is applied
when the Clutzh featurs is enabled.

Aeeslunits | DINT immediat | The units used to display the

Aeceleration value. Select sither.
0 = Units per s’ _
1= "% of maximum acceleraton
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26. Go offline and enter the rungs below into the
Gearing_Infeed_to_Hot_Kbnife_Belt routine. Save->»Download->Rem Run and
test the operation.

Local:2:.Data. 14 GLAE
] J E M otion Axiz Gear —<ER——
Slave Auis Knife [...]
M aster Az InFeed | .. | E=DN==
I otion Control Krife_bdaG
Direction 0 —EF>—
R atin Ratio —IP—
Real Data ' e s
€a ata Slave Countz 1]
Type M aster Counts 1]
Master Reference Carnmatd
R atio Format Real
Clutch Disabled
Accel Rate 1]
Accel Units Units per sec2
<< Lessl
14
Local:2:1.Data bAfS
1 5/ E Mation duiz Stop =M=
Az Krife [ ] o=
ation Contral F.nife_MAG_Stop —ER>—
Stop Type Gear 1P
. Change Decel Mo S
EI--‘% MainTask Decel Rate 100
Eg MainProgram Decel Units Units per sec?
—|g& Program Tags e B
----- Eij MainF.autineg
----- Fault_Reset

----- Gearing_Infeed_to_Hot_Enife_Belk
----- Hok_knife_Jam_Detection
----- Infeed_Speed_Control

Inatls

27. Prior to testing your logic, turn on the Drive Enable(D112) and Home(DI3) all
the axes. You’ll need to follow this sequence after every program download. D114
has two functions. The selector switch enables the Infeed Jog operation and turns
on Gearing. Turn on D114 and observe operation.

The sequence is:

Before the download turn off D112 and DI14. Download. Go to run mode.
Wait for SERCOS drive to get to phase 4, turn on D112 to enable, push DI3 to
home Pick and Place (Ultra) and Knife (left K6K), turn AXIS 2 HOME to home
Infeed belt (right K6K), then turn on D114 to jog the Infeed belt (right K6K). To
vary the speed of the Infeed belt (right K6K) vary the position of AlO of the
ControlLogix demo box. Because gearing is now programmed and running the
Knife (slave and left K6K) turns at the same rate as the Infeed belt (master and
right K6K). The rate is 1:1 because that is what we loaded into Ratio for the
MAG instruction.
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28. The Infeed and Knife should track each other in a 1:1 relationship. Adjust the

AlO potentiometer and observe the speed of both axis. Double Click on the
Gearing Trend->Run.

Adjust the speed and x-
axis trend timing to
|_se | |_w- | F== | gbtain the view

T T B EES B e dlsplayEd
= Trends PiECerrEEso
=] Gearing_Trend
[ B

D |nFeed.CommandFPosition|1 |
- 1]

1

1]

| K.hife. CommandPasition

Infeed, blue, master, right K6K and
top pen

11919 PM 1:19:20 PM

Knife, green, slave, left K6K and e = B Ee e
bottom pen

Commanded Position for the Infeed and Knife are monitored in the trend above.
We can display how tightly the axis are synchronized by disabling the isolated
trending feature. To accomplish this, place the mouse pointer over the trend area.
Right Click=>Chart Properties=>Y-Axis=> Deselect Isolated Graphing=>OK.

Gearing_Trend  Monday, May 05, 2003

Deselect

v [zolated graphing 0 j % izolation

v Display scale ||:| ﬂ Decimal places
v j Girid lines
|_ End color

1.33:56 P 1:33:57 FM
e [0 0 o 3 Ceed [0

It appears like the Infeed Position(Blue Pen) has been eliminated. In reality, they

are tracking very closely and the Infeed is hidden behind the Knife commanded
position. Close the Gearing Trend.
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29. Double Click on the Ratio Operand in the MAG Instruction and change the Ratio
to 2. Turn D114 off. Home the Axis. Turn D114 back on. The new ratio will take
effect. Select the Gearing Trend->Run. The Knife is still synchronized to the
Infeed belt, but makes two revs for every revolution of the Infeed belt motor.

PG

tation Axiz Gear SN E
Slave iz Knife [ | D=
b aster A InFeed ... | —ER>—

bl otion Cantral F.nife_tdaG = | P e
Direction 1]

R atio Hatio
A
Mare >>

Green has 2 cycles for
every one cycle of
blue. Thisisour2:1
ration in the MAG.

Close the trend. Return the Ratio to 1.

30. Machines are rebuilt every two years because machine parts wear causing
positioning inaccuracies. Prior to retrofitting the machine and electronically
gearing the Knife to the Infeed Belt, and operator could turn a crank and manually
advance or retard the position of the knife(phase adjustment) while the machine
was running. Let’s add a routine to replace the crank.

The simple diagram below provides insight into the inner workings of Logix
Motion. Motion can be generated from several sources or instruction categories.
One can simultaneously execute a Motion Axis Jog(MAJ) and a Motion Axis
Gear(MAG). The actual motion will be the summation of both unless Merge is
enabled which will be demonstrated later in this lab. To replace the mechanical
crank, we will simply add logic to Jog the Knife in both directions while gearing is
enabled.

Jog + Gear
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31. Double Click on the Manual_Hot_Knife_Phase_Correction Routine.

Local 2:1.Data.l bl
1] J E Mation Axis Jog —<FN—
i Krife [ ] —DN>—
kation Contral Fnife_Phaze i —ER-—
Direction C o D) <P—
Speed (IR3]
Speed Unitz Inits per zec
b cre: >>|
Local 2:1.0ata.d b5
1 3/ E hotion Axis Stop = E N e=—
iz Krife [ ] F—D>—
katian Contral F.nife_Phaze_MAS = F =
Stop Type Jog T IP —
P

Four Rungs will display(2 shown above). They simply jog and stop the Knife in both
both directions of travel. Select Online>Rem Run.

Enable(D112) and Home(DI3 and AXIS 2 HOME) the axis. Turn on the Infeed
Belt On/Enable Gearing(D114). Open the Gear Trend—> Run .Note the phase
relationship between the Knife and Infeed as you Jog( DI1 & DI2) the Knife in
both directions. Close the trend.

Trends
i Gearing_Trend
=55 Data Types

o€

Knife Phase
Minus

Knife Phase Home Al ‘ ACME

Plus Axis

DI1/DO3 DI2/iD06 DI3ID09 o

Infeed
Home

Notice that the Knife (slave and left K6K) speeds up when you hold DI1
and slows down when you hold DI2.
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32. So far, we’ve run the machine in a continuous mode (Gearing). With Logix, we’ve
eliminated costly downtime by synchronizing the Knife speed to the Infeed Belt
speed with Motion Axis Gearing. Premier Packaging has decided to add an
additional axis to control a pick and place unit. This is a single axis picker.

Pick &

||I|||I The operation is very simple. Every third box on the infeed belt
Place Unit I

trips a photo eye. The picker photo eye is examined in the
Pick_Place_State_Machine Routine The routine commands the
axis to move to a conveyor, activate the grippers(grabs
packages), move back to the Infeed Belt and deactivate the
gripper to place the packages on the belt.

Waits for the photo-eye(D18) to start over.

The Pick_Place State Machine routine uses the Motion Axis Move(MAM)
Instruction to control the Picker. The Motion Axis Move (MAM) instruction
moves a physical axis to a specified position (Absolute Move) or by a specified
incremental distance (Incremental Move) at a specified speed, acceleration and
deceleration.

Operand: | Type: Format: Deseription:

Tt
1 Motion Axis Move —EN— fis BX15_VIRTLIAL fag Hame of the axis to perform
s | 1XI5_GENERIC operation on.
Mation Contral —DN— BY|5_SERWD

Move Tupe XI5 SERVD. DRNVE
| <ER— = —

Motion MOTION tag Structure used to access instruction
—CIP— contral INSTRUCTION status parametars.

Mowatype | UDINT immadiata | The type of move cperation you
—Fo— or tag require. Salect ona of the following:
0 = Absdute Move
1 = Incremantal Move
2 = Rotary Shortest Path Mave
3 = Rotary Positive Move
4 = Rotary Negative Nove
5 = Absdute Mastar Offset
G = Incremantal Mastar Offsat

terge Position REAL immediata | The value of the absoluta command
Merge Speed IDistanca or tag position to move to, or for

<< Less| incramental mowermant, the value of
the distanca to mowve from the
cument eommand position.

Spaed REAL immediata | The speed to mova the axis in either
or tag e 0 Spead nits.

Spaed units | BOOLEAN immediata | The units used to display the Spead
value, Select either:

0 =Lnits per sec

1 =% of maximum spaed
Acoalrate | REAL immediata | The acceleration rate of the axis in %
or tag or Acozleration units.

Aczalunits | BOOLEAN immediata | The units used to display the Acce
value, Select either:

0= Units per sae?

1 = % of maximum accaleration
Dacelrate | REAL immediata | The Decaleration rate of the ais in
or tag %% or Decaleration units.

Dacelwnits | BOOLEAN immediata | The units used to dispkay the
Daceleration value. Select sithar:
01 = units per sac®

1 =% of maximum acceleration
Prafila UDINT immediata | The Yelcity Profik to run for the
mate, Select either:

0 = Trapezoidal

1 = 5-turve

Position

Speed

Spead Unitz
Accel Rate

-3

Accel Units
Decel Rate

-2
EUR R R RO O I R [N TR TN R I e L I

Decel Units
Prafile

33. Double Click and Open the Pick_Place_State Machine routine.
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] = =
i Marual_Hot_knife_Phase_Correckion
Pick_Place_State_Machine
Simulate_Lost_Position

I Unscheduled Programs

There are two MAM instructions in the routine. The first MAM shown below is active
in State 2 and commands the Pick_Place Axis to 10 inches.

EQIL hdaid
3 — Equal ation Az Move —E N —

Source & PickerStateM achine Bl Pick_Place [..] =DN=
1#| tation Contral Fick_Placebdabd1 —ER—
Source B Maove Type 0 —CIP—
_{P[:}._

,L Position 10

Speed B

State 2
Speed Units |nits per sec
Fare >>|

The second MAM, which commands the Pick_Place Axis back to 0, is active in State
3.

EQL Fick_Placetatd1.PC

L) — Equal 9 E

Source & PickerStateM achine
1

Source B

— Mation Asiz Move < EN>—

State 3 Az Pick_Place [ ] [E=DN=
tation Cantral Pick_Placeta 2 —ER>—
Maove Type a —IP—
e P

Position 1]

Speed i}

Speed Unitz Unitz per sec

tore >>|

34. Press and release the Pick_Place Photoeye Simulator(DI10) button. and observe
the Motor_X servo motor in the Logix demo case.
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35. The motor will rotate 10 revs. In the positive direction, decelerate to a stop, turn
on DOO08, and then -10revs. And return to the 0 position and turn off DOQS.

DIOIDOS The pilot lights may be burned out
on your demo box. To can observe
the bit going true via being online to
the ladder logic editor.

Using a State Machine model is useful in programming. In addition to providing an
easy method of using the MAM Instruction Structure (i.e. .IP, .PC bits) bits to
schedule sequential moves, it also allows for quick diagnosis of machine problems.
Press and release the Photoeye Simulator Button(D10). Quickly turn off the Drive
Enable(D112) while the axis is moving in the positive direction. Upon examination of
the program Pick_Place State_Machine program, you know immediately that the
Pick & Place unit is hung up in State 2 The Axis Structure will reveal that Servo
Action is off. Turn on Drive Enable(DI112). This is a simplistic example. The power
of State Machine becomes more apparent as machinery becomes more complex.

[—=|-Pick_Place A
[+|-Pick_Flace.fusisF ault L16#0000_0000
—Fick_Place. PhyzicalxisFault 0 ?:gstt’oller
—Pick_Place. ModuleF ault 0 Controller
—Pick_Place.ConfigFault 1] Scope.
[+]-Pick_Place.fuxizStatus le#0000_0000 —_
—Pick_Place.ServofctionStatus o=

36. Periodically, a package jam occurs. When this occurs, the Knife and Infeed belt
must disable gearing immediately, and move to a safe position. This is easily
accomplished by a series with a MAM instruction with Merge enabled.

_J Retract the Knife,
< back up the Infeed belt

to a safe position to
prevent crushing the
entire package.

———- rw——
[ iHnifeEﬂelti )
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37. Double Click on the Hot_Knife_Jam_Detection routine.The program consist of
two MAM instructions. Both have Merge enabled. A Motion instruction with
Merge enabled simply cancels any other motion operation taking place (Gearing in
our example) and executes its commanded motion until completion.

Rotary Shortest path is selected for the
Knife. This is the best selection for the
knife. If the Knife is at 0.51 revs, it has
advanced past the bottom. If the MAM
below is executed, the Knife will continue
traveling in the positive direction until it
reaches 0.00. Conversely, if the Knife is at

0.49 revs and not reached the bottom, it : :
will reverse direction and return to zero. Rotary Negative Move will command the
Infeed belt to return to zero in the negative
[osorer ] [osore | direction every time it is executed regardless
of the position of the Infeed belt when the
® ® MAM below is executed..
0050 rews. 0050 rens.
Local 2.0 ata 15 ehle) —————————MAM
3 E Motion i Move E=E M Motion &xis Move = E W=
s \nifa = fisis BN |
totion Contral Forifed am_Pahd =M= I ation Contral Infeedtam_ =D =
Mave Type 2 Mave Type 4
. _ L EF>— I —<EF—
H P . . Poszition a Paosition o
oo Gearing_Infeed_to_Hok_knife_Bel P 1P
i = = Speed 1 Speed 1
Haok_Knife_Jam_Detection [P o= =P

Speed Unitz

Speed Units

Unitz per sec
Accel Rate 100

Unitz per sec
Accel Rate 100

Infeed_speed_Conkrol
e Initializakion_R.outine

Accel Units
Decel Rate

Accel Units
Decel Rate

Units per sec2 Units per sec2
100 100

Decel Units

lMerge Enahlad'

Decel Unitz Units per sec2
T L)

lMErge Enabled |

< Lessl

Units per sec2
T )

.

38. Turn off all Control Logix Demo Case Selector Switches. Enable the
Drive(DI112), Home the Axis(D103 and AXIS 2 HOME), turn on Infeed
On/Knife(DI14) . Adjust AlQ to a speed that allows you to easily observe the
rotation of the axis. Turn on Jam(DI115) observe what happens. Turn off
Jam(DI115) and Infeed On/Knife(D114). Turn on Infeed On/Knife(D114) to re-
enable the axis in the gearing mode. Simulate a jam with the knife in different
positions and observe. (To vary the position you must turn off D112, D114 and
DI15, then you rotate the white markers on the two K6K axes. Then turn on the
switches D112, DI14 and DI15 in that order.)

This concludes the basic motion lab.
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