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Motion Control:
The core of a packaging machine

Laura Bertoli

Schpeider
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Example :

Vertical Case Packer, 4 controlled axes
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Function analisys

) Request: This machine is a vertical case packer.
Products and boxes are on different levels on different belts.

Solution: the Filling system consists in two belts, that move the products in

specific directions.

Vertical Case Packer

@ MC_Lift MC_Product

Two coordinated axes (Pick & Place)
pick the products from a belt and

place on the other belt inside the

P il
boxes. @/ MC_Carton :
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Motion design: ElectronicCam =~
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Electronic Cam is a system that generates periodic profiles with precise
matemathical connection between one motor (master) and another (slave).
It's a connection made by phase, velocity and acceleration.
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Motion Sizing

Starting from the functional requirements, all motion
functions are defined for each controlled axes.

Through engineering tools, it's possible to describe the
motion profiles, define the mechanical couplings and then
size the both motors and drives.
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P Axis Lift

Process Steps:
HIGH ON PRODUCT, lift axis in the locked position up and SHIFT axis in the
locked position on the belt products
HIGH ON PLACE, lift axis in the locked position up and SHIFT axis in the locked
position on the belt cartons
PICKUP ACTUATOR, it’'s a valve located on top axis LIFT, activation/deactivation is
necessary for pickup/place of the Products

H I G H ON Pick and Place T e Pm@
PRODUCT 20

MC_Shift )
[

J __ HIGH ON

PLACE

PICKUP

ACTUATOR
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Motion profile design

Axis Straight - Segment Straight

Name

Start situation

End situation

[Steaiah]
Dwell - ]
Dwell - l

Motion Law I modisin
Starting Position X IU

Starting Position ¥ IU—
Starting Gradient IU—-
Starting Curvature IU—'
Ending Position X |360

Ending Positiony [1000
Ending Gradient IUi
Ending Curvature Iﬂi

- Motion Law —

Lambda IU.3
(] IEI.BBB

I 0K I Cam:el] Help l

0.020

0015

0010

0.005

0.000

-0.005

i

o

100

80

60

40

20

'_‘ |£M€MAZIONE

50

100

150

200

250

300

phi



Lo o

[ ]
. . . / |ANIE
= Motion profile define S TGO
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o001 CAM_PickPlace_Shifl.MumberOfCamPoints .= 9; (* DatasStruct for the next cycle *)
— loooZ| =4
< i [oD03|cAM_PickPlace_Shifl.CamPoint|0].X = 0.0 ,E
| i 0004 CAM_PickPlace_Shifl. CamPoini|0].Y =90.0; o
352 . . . . . )
[/ DO0S|CAM_PickPlace_Shifi. CamPoind|0].CamType = Straighi;
308 D006 *Wait to be over Product*) w
| 0007|CAM_PickPlace_Shifl.CamPoini[1]. =90.0; c
264 %CAM_PMKPIace_Shiﬁ.CamF’oimH].‘\" = 90.0; (o]
220' CAM_PickPlace_Shifl.CamPoinl|1].CamType = Poly&Com; 'ﬁ
| 0010 (*Go Pick Position®) .G
176 D011 CAM_PickPlace Shifl. CamPoind]2].3 = 130.0;
132| 0013 CAM_PickPlace_Shifl. CamPoinl|2].Y =0.0; 8-
| D013 CAM_PickPlace_Shifi. CamPoind|2].CamType = Straighi;
aa 0014 (*Pick Signal*) c
| D015|CAM_PickPlace_Shifl.CamPoini]3].X =150.0; .
44| DOAB|CAM_PickPlace Shifl.CamPoind]2LY = 0.0; o]
7 L4007 CAM_FickPlace_Shifl.CamPFoinl|2]l.CamType = Poly&Com; (7,
| ] o1 (*Shift Product™) a)
] H ﬂﬁ1gCAM_F’ickF’Iace_Shiﬂ_CamF’oimld].}( =2100; AN e
0020|CAM_PickPlace_Shifl. CamPoini|4].Y =180.0; -
0021 ©

D023

D024

D027

00235

T E00

_3‘754

CANM_PickPlace_Shifi.

CANM_FickPlace_Shif
CANM_FickPlace_Shifl

CAM_PickPlace_Shifi.
CAM_PickPlace_Shifl.
CANM_PickPlace_Shifi.

CANM_FickPlace_Shif
CANM_FickPlace_Shifl

25|CAM_PickPlace__Shifl.
CANM_PRickFlace_=Shifi.

.CamPoim|5].x
.CamPoim|5].Y
CAM_PickPlace_Shifl.

.CamPoim|7].X
.CamPoim|71.Y
CAM_PickPlace_Shifl.

CamPoini|4]. CamType

CamPoinl|8l.CamType
CamPoinl]|5].x

CamPoinl]&81.Y
CamPoinl|6].CamType

CamPoin|Fl.CamType

CamPoinl]|8].x
CamPoinl]81.Y

= Straighi;
*Wait for Drop*)

= 240.0;
= 180.0;

= Poly&Com;
(*Start Drop™)

= 200.0;
=0.0;

= Straighi;
(*Drop Signal®)

= 330.0;
= 0.0;

= Poly&Com;
(*Back to first Position®)

= 3260.0;
=80.0;

17
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Sercos lll: The information processed by the = =
- Motion Controller goes to drives and motors
JI[SERCOS = _
N = ‘ﬁ? Ethernet Real Time
UC AT6 N, m Telegram
o Ethernet standard

Baudrate : 100 Mbit/s
Cycle time : 1ms ...4 ms, (250us,500ps)

Line topology

Cas 4 s & T = -
i P S i TR i s et Ring topolo
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° Fr’om.the machine to the rest of the world
through communication Buses

Il . .
Q:.; I
- Logic&Motion Controllers
=
iy )
e IT/COM
1
Safety ﬂ]_} Logi)lotion
Controller :
Automation Bus integrated Safety* ) ‘ >
Other field busses: SR -
PROFIBUS DP, CANopen, EtherNet/IP, - - - - ;
Ppefirret=ivotiiee | t < - P >
|‘§‘, . u‘: ' '\'—
L Ae | = wﬁ Mechanical
o #~"  Components

FEEwf
Cen|

Field Bus Components




Thanks for your attention
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