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What i1s Pack?
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Kinds Of Packaging Machine
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Lower Total Cost Ownership: Integration

Reduced Integration Costs
Reduced Engineering Costs

Integration costs, engineeri
personnel, system complexij R€duced Spare Parts
Reduced Manpower Requirements

ool for System Simplicity
ning fogic EEIE LLower Tiotal Cost

Reduced Panel Space

o3l Upito 3 axis systems
__1 linking logic
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Lower Total Cost Ownership: Scalability
—

1
Components & Intelligent Motor Control Integrated Architecture
Connected Compact Machine Advanced Machi
Components - Solutions Soluti
il | . - 1
R ] " - AL - ; 2 1 . I mb
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| . ] _I;._J-h"-
SlmPIe C'onnectlwty. AR - Coordinated Multi axis motion
Mechanical linked méchlne Multi axis motion Robotic Feeders
Stand alone machine Increased controller capabilities Electronic Line Shafting
Low cost Mix of mechanical and electrical controls Advanced connectivity
Low engineering costs Advanced information capabilities
Integration Continuum
/ Low High
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OMAC Typical Packing Line Arrangements
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Power Programming — Do Things Professional

Justrie @

ISA Logo ltems

About ISA

Founded in 1945, The International Society of Automation
is a leading, global, nonprofit organization that is setting the
standard for automation by helping over 30,000 worldwide
members and other professionals solve difficult technical
problems, while enhancing their leadership and personal
career capabilities. Based in Research Triangle Park, North
Carolina, ISA develops standards; certifies industry
professionals; provides education and training; publishes
books and technical articles; and hosts the largest
conference and exhibition for automation professionals in
the Western Hemisphere. ISA is the founding sponsor of
The Automation Federation
(www.automationfederation.org).
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Power Programming — Do Things Professional

~ —’ 420 (¢ — A O Users G formed in 1994; OMAC—Organizati
e sers Group was formed in ; —Organization
® *Zl-\‘ {E&*f‘]—\‘ {E Eg /E. =\ (—) for Machine Automation and Control—is the global organization
for automation rt]:md marr:_ufacturing p_rofessié)nals that isldedi%atec;
: : : : to supporting the machine automation and operational needs o
— Organization for Machine Automation and Control manufacturing

OMAC has about 500 members from end-user companies, OEM's,
and technology providers and integrator companies. These

— Open Modular Architecture and Controls Users’ Group e s v mog o e
applications.

We currently operate three Working Groups: Packaging Machinery,

Manufacturing Infrastructure, and Machine Tool. These groups
lead the way in producing consensus guidelines to improve
flexibility, improve capability, and reduce system integration
costs. We also seek to improve the automation industry’s
capabilities by defining the educational and training needs of our
community.

OMAC is a charter member of the Automation Federation

TAEA

P .
Packaging Manufacturing
Machinery Infrastructure

OMAC
Machine Tool
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Power Programming-Why We Need Standard?
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DevicelLogix — New For You
—

1734/1738 DeviceLogix and Self-Configurable

Phase 1 — AFC Already in Dec 2008! No“.ne\liﬁelﬂm
— 1734 Non-DeviceLogix, Self-Configurable (1734-8CFG)

— 1738 Non-DeviceLogix, Self-Configurable (1738-8CFGM8 & 1738-8CFGM23)
Phase 2 — Maybe Delayed ! . i

— 1734 DeviceLogix, Self-Configurable (1734-8CFGDLX) uguwelwlx

— 1738 DevicelLogix, Self-Configurable (1738-8CFGDLXM8 & 1738-8CFGDLXM23)
Phase 3 — May 2009 !

— 1738 Non-DeviceLogix, Self-Configurable (1738-8CFGM12) i ﬂﬂlll]ﬂﬁwrs

— 1738 DeviceLogix, Self-Configurable (1738-8CFGDLXM12)

Note: Product follow 1738 16-Points product AFC due to adoption of same sealing
technology.

23



Throughput Optimization Gained from Local Control

CHANGE OF STATE il

[
Program
Network Data Input Received Into Scari:w ‘Z:j Output buffered for Network Data
Transfer Controller data table. . o= Next Network Write Transfer ~ Device
Input Recognized i Receivesand, ...................

i ] C Writels Output
e ﬁ% |
Input Buffered for

T Network Poll
InpU S Oufipnrt

30-40ms Total <lms <1ms

1-2ms<1lms <1 ms

roughly 90-95%

. =__| Screw-to-screw Average
L]pEVlceLwlx roundtrip reduction By

A

........................................................................................................................................................

................................................................................................................................................................

1-2ms 1-2ms 1-2ms

Time——— 1



1734 Point 8-Channel Self-Configuring Modules
(With or Without Devicelogix)
—

e 24Vdc 8-channel discrete 1/0 module
 Each channel can be either an input or an output (self-configuring)

« If DevicelLogix not enabled (default), the “master” controls the
outputs and reads the inputs

« If DeviceLogix enabled then it becomes the “Master” i.e. it controls
the onboard outputs and reads the inputs

* 8-bit consume assembly, 8-bit produce assembly

Self-Configuring circuits

Turn output on . Output

Circuit

[ [\ Sensor or
A PLC—, Output Scan List

Actuator
«— ] Input Scan List \
To PLC ————————————————

Connector pin

Input

Input is on Circuit

(or Output is on)

25




DevicelLogix — Target Application
—
 Material & Handling

e Automotive

 Aggregate/Mining/Cement
 Oil & Gas
« Chemical, Waste Water, Food & Beverage

* Entertainment
 Transportation
e HVAC — Air Handling

L RIE T BT R hE R B L RIBUHLIO AR Frif R T R
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No-Product-No-Bag
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No-Product-No-Bag — RotaryKnife Application

[ Full Screen | [ PAUSE |
[ Original Size | [ QuIiT ]

ﬂuﬂ-ﬂ-

Ultra5000
Intelligent
-  Servo Drive
1I I

Cut Mark
Sensor

Master Encoder
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No-Product-No-Bag — RotaryKnife Application

Master Lock Position

Fegistration

Prodi ]

Master Distance Master Distance Master Distance

Knife Start Position

Park Position

Out Master
Distanceto
Accelerate

Start Acce. \
Cam point

L (7 NP

| | ] [ leeqd
7

O

V1 e— '
/ Cutting Distance

Master Lock Position

-

A

Distance of Registration Sensorto Knife

Abs. Encodel
s |
N

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 29



Schedule Output - MAOC

o PR R S R A H K- AR A B e A

— MR R

% Axis Properties - VirtualAxis

General ‘ Unilsl Borwelsien} Huni'lnl Dynamics| Tag 1
MAOC <_Dutput Cam Execution Targets: >
= Mation & OutputCam BN FrooanSkplix: £
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Execttion Target MAOC_BxecutionTarget D)= ™ Enable Master Posiion Fiter
I ‘ i Fiter B e
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Cam Start Position MAOC Cam3tatPosition
(e
CamEnd Poston MAQC CarEndPosifon K | Concel | ey | Heo |
J0e
Output Compensaion— MAOC_CutputCompansaton]() M Output Cam Editor - MAOC OutputCam
Execution Mode Continyous
Bxecution Scheclle Fonvard Orly | ol @lala] Mode: [FEmateRiun T
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AN VA D =

Auto .
confic Servo Based Solution:

el

Pan

Plu: Oparatar Terreal

Himnetix GoDo
Elalti- Aoas
Servo Drives

Can be Induction
modor drive by
WFD

Low inertia Orushibess Senao Motor
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VFFS Solution = All Servo

PanelView CompactlLogix L4 or
Plus Control Logix

@ Aller-Bracley

Ethernet I/P

Sercos
Product Feed (Auger)
Kinetix 6000 or Ultra 3000
24 VDC Inputs S TEomL T Film Unwind
24 VDC Outputs
Thermocouple Inputs
Isolated DC Outputs Film Pull Belt 1
Film Pull Belt 2
Registration Cross Jaw 1
Sensor (Washdown)
Cross Jaw 2
(Washdown) 23

Copyright © 2007 Rockwell Automation, Inc. All rights reserved.



PanelView Control Logix

Plus

Ethernet I/P

Example of a VFFS using VFD

"—‘FHII-'P E-H.—

24 VDC Inputs

24 VDC Outputs
Thermocouple Inputs
Isolated DC QOutputs

Sercos

Ultra 3000

Product Feed Film Unwind

Film Pull Belt 1

o
5

= al

Registration
Sensor

e
—
-
-

Copyright © 2007 Rockwell Automation, Inc. All rights reserved.

Film Pull Belt 2

Cross Jaw 1
(Washdown)

Cross Jaw 2
(Washdown) u


http://www.gesgroup.org/images/encoder-is240.jpg

RA Solution - Lower End VFFS

Compact Logix L4x

B EL BEEE _iﬁié“

AOI - MAVFD

Ethernet or analog

Kinetix

_- Film Pull Belt 1
_- Film Pull Belt 2/ =™

Registration
Sensor

-f Cross Jaw

FilmjEncoder

(Confidential — For Internal Use Only) Copyright © 2008 Rockwell Bofmyrigtio) 200 ARoighteHesatoathtion, Inc. All rights reserved. 35
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Machine Overview

e Mixing, Weighing, Dosing
— Product is metered for entry into

X/ .
Mixing, Weighing, . . .
Dosing — Can be liquid or a solid

 Film Feed & Forming

Forming,

— Film is fed and formed into
package

7 7
N N * Feeding, Aligning and Registration
/ Feeding, Aligning, — Correct amount of package is fed
/ Registration
O O — Package is aligned with product

(=== Closing, Sealing,  Closing, Sealing, Cutting

Cutting

— Package with product is closed
— Package with product is sealed
— Package with product is cut



Machine Sections — Feeding System
—

— Auger Filler

 Typically servo fed — Index moves

» VFFS can control the auger or communicate via discrete signals
— Weighing System

 Mostly controlled by a specialized controller

* VFFS communicates via discrete signals
— Volumetric Feeder

 Can be servo actuated or pneumatic actuated

* VFFS can control the feeder or communicate via discrete signals

Auger Feeder Multi-head Scale Volumetric Feeder

Copyright © 2007 Rockwell Automation, Inc. All rights reserved. 37



Machine Section — Forming/Pulling/Sealing
S

This Rainfall of the material, in
continuous machines 1 very

4— critical and decides ultimately
speed of mies.

Tube Forming with
collar fermer.

-

Web Pulling

‘ertical Sealing

«—— Harizonlal Sealing
and cutting

»  After Open point sometimes there will be need a straffing velocity to separate bags



Machine Section — Forming/Pulling/Sealing

h-~

Home Position
- == ke
Close Position
r~~ I—‘I

Open Position

Max. Vertical TravelLimit Position

(Maybe some machine has no i' T
requirement about this data) \ - I -
Ll TS -]
I

.



Jaw Horizontal/Vertical motion

Calculate_CANM_Profiles

Calculate_CAM_Profiles
Servo_Axis

BaglLength
Seal_Time
Machine_Speed

CAM_P
leni

len2

CAM_P1
HMI_Straffing_Enable

Straffing_Distance_Vertical

Cal_Profile ...
S02_N04_Sealer_Jaw ...

Bag_length
1200+

Seal_Time
1800+

Speed
120.0+

cam_Vertical_Jaw ...

Vertical_CAM_Length

S6+
Haotizontal_CAM_length
SE+
cam_Horizontal_Jaw .|
Enable_Disable
('3

Straffing_Distance
10.0+

I Sts_EM e
{Sts_ER

[ Sts_DN w=

 Co-operation (both follow one axis)



FPar_Seal_Offset_mm
FPar_Snych_Speed
Far_MachineSpeed_ppm
FPar_Seal_Time_ms
FPar_SlaveToClosePoint_mm
FPar_MasterToClosePaint_Percentage
Par_Max_Travellimit_mm

InCut_Cam
InQut_Cam_Profile
Cut_Master_To_ClosePoint
Cut_Slave_To_ClosePaint
Cut_Master_To_OpenFaint
Cut_Slave_To_OpenPoint
Cut_Max_Slave_TravelDist
Cut_Seal_fane
Cut_Error_Code

ADI_Jaw Virtical_Cam_Cal
-+ Calculate the continuous cam profile of Jaw wirti
ACI_Jdaw Virtical_Cam_Cal
Far_BaglLength_mm

Seal_Offset
00
W1
1.0«
MachineSpeed
140«
SealTime
250«
SlaveToClosePoint
150
MasterToClosePoint
10«
MaxTravellimit_y
1700

Cam_¥1 | ..
CamP_v1 | .

200«

160«
136.66666 «
131.66666 «
133.80285«
116.666664 «
O«

Jaw Vertical Profile Analyze

« Segment 1->compensation and offset adjust(hmi
to set offset and this data will be used to calculate
profile only once); make sure motion will be from
Home position to Close Position

« Segment 2-> compensation, back to home
position from open position.

« Max_travel limit is a para, only for adjust if the

°151;32§_V_; Fm. max. slave distance > TravelLimit, otherwise it will
aglengtl .
S ey cause mechanical hurt

LCERY-




Jaw Horizontal Profile Analyze

« Segment 1-> compensation and offset
adjustment( in these two AOQIs, offset adjustment incl.
In master distance), from home position to Close
position

« Segment 2> At first there has 0 speed zone(Seal
zone), after that do compensation and back to home
position from Open position

S0 in these two profile, at the close/open position the

————————————AQI_Jaw_Horizontal_Cam_Cal .
1 Calculate the continuous cam profile of Jaw harizontal maotian. both prOflle have the Same maSter data.
ADI_Jdaw _Horizontal_Cam_Cal AD Jaw H | EN=
Par_BaglLength_mm BaglLength
2000« DN e
Par_Seal Offset_mm Seal_Offset
0o« HER»
Par_Max_Travellimit_mm MaxTravellimit_H
00«
Par_MachineSpeed_ppm MachineSpeed
140«
Par_Seal_Time_ms SealTime
280«
Par_MasterToCloseFaint_Percentage MasterToClosePaint
10«
INCut Cam JawCam_H | ..
InQut_Carm_Profile JawCamP_H | ..
Cut_Master_To_ClosePaoint 200
Cut_Slave To ClasePaint a00e
Cut_Master_To_CpenPoint 136 BBBEE «
Cut_Slave_To OpenPaint a00e
Cut_Seal_Jone 116 .6666RS «
Cut_Error_Code Qe




Profile Summary

 For Vertical profile Area3 can be included into
Area 4(Only for those machines which has no
requirement about vertical max. travel limitation)
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Rotary Packaging Machine - Wireless Solution

Based On Logix - 1
—
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Rotary Packaging Machine - Wireless Solution

Based On Logix - 2
—

Wireless Point 1/0 Adapter
ILX34-AENWE

EtherMet/IP

4-20mA Input

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 46



Rotary Packaging Machine - Wireless Solution
Based On Logix - 3

P|

—u hn'0$ruiﬂt

-
o
&
L
L]
)
@
-]

-
-
i

EtheNetllP

P ass-Through Port

ProLinx DFNT
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Shrink Wrapper Machine Overview
—

BEimEE JH(2) R HE (LA HR) BB

- .

r_l r"-l ) I L I 2 e
- & i .l'_ ¥l -l\-;.. : Wi
SCESSTT T o 5 o ol o

FRA IR B4R SR

FiEdL 2kl IR
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Shrink Wrapper Functional Blocks

3

o M. BOERIBEK
o IR LIR A,
Utﬂ%ﬁﬁﬁmmﬁ% }#F

‘ sl=l=C=l=U=C=C=1LIll
- SR U .
2 A A R ,
2 AARABLAUM, xHTAE  Rotating Kmf
AL ~Filr

o T20ERFAHLAS R Y , JFR b
o XNTEAPLIERAY, 4t . IZ/I\ﬁj%zEéHiﬁ SHill
e mee j(% "I
» TR BIER R S e, 3 ) BEA =R %mﬂéﬁﬁgg%% =
168 1L o L FHIORFE R P o VBRI S
- Linear Cam In e 0-360 &/, THMN o LJILE g ik,
= Grouper CAM In — ™ JE 1A A3, I, A, gk
* Linear Continuous CAM | O RIN L LB
e Grouper Continuous CAM L '—3 )i%ﬂfﬂlﬂ E]@ f\—" % IEEI if";i
- Linear Cam Out 2 M1:1
N -
e Grouper CAM Out N L . L
o EFHIESB, | KEEA

LA 3
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Shrink Wrapper Grouper

Base Velocity: V1 Active Radius
- m VA
=

—>
Pin Stop Velocity: V2

T Grouper

< Pin



Shrink Wrapper Grouper
—

Base Velocity: V1

/ Conveyor

: —_— >
Arc motion Area! Pin Stop Velocity: V2

"<— Pin



Jiff.cam process

1. Cam In linear and guw 2. Cam Continuous linear and guw

Cam In Guw

Cam In linear Cam continuous linear

Home position:decided by the product length(Cam In AQI)
Cam continuous Guw

. Product Length
3. Cam Out linear and guw )

Cam Out linear

/

Cam Out Guw

g

Chain Cycle

Copyright © 2007 Rockwell Automation, Inc. All rights reserved. 54



43306 Cams
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Value Delivered by RA (GOTC) to OEM

S

What have we developed in Tools and Applications Notes for Packaging?

 Shrink Wrapper  Beverage
Film System , ,
_ Gmuer Section — Power Programming Layout for Simple
— Rotating Knife Beverage Line
— Registration and Correction o Cartoner
— Gluing Control _ _
Dancer Systems — Rotating Knife
.« VFFS — Grouper Section

Complete Toolset for Intermittent (Feb) :
Complete Toolset for Continuous (Feb) a Glumg Control
Special Kinematics on Vertical e Labeler

Registration and Correction

— Position to Torque Switch Over a Slee\_/ers
* HFFS — Continuous Labeler
— Rotating Knife — Intermittent Labeler

Registration and Correction
Compensation Cams

And the basis for all these tools:

POWER PROGRAMMING




Eiving and Leading The Wax Forward...

Thanks!

Please send your comments to:
axxu@ra.rockwell.com Or xinke.xu@gmail.com
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