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About This Presentation

Intended Audience

This Is an advanced level presentation designed for
the users who have a basic knowledge of Delta‘s
servo products, and understand Pr mode and
electronic cam (E-CAM) function of ASDA-A series.

Presentation Revision
Revision: 9/8/2009
Revision: those before 8/25/2009 is obsoleted

Firmware & Software Version
Firmware: DSP Vv1.027 SUB 2, CPLD V0.09
Software: ASDA-A2 Soft V1.04.04 Green Edition
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Actual Mechanical Cam and Electronic Cam

Master Axis
AN Pulse Signals of
[ Master Axis

E-CAM
Output

Gear Box of Gear Box of

Master Axis E-CAM Axis
Mechanical Built-In
Cam E-CAM Curve

E-CAM Output of Servo Drive
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Master Axis O m*U(6)*M = O e*P
Oe=O0mM/P)UCO)
F(Oe)=d

d*Ns=r 6 s*Ms

d=r 6 s*(Ms/Ns)
F(8 m(M/P)U(8))
Electronic =r O s*(Ms/Ns)
Gear of

Master AXis
er Axis Electronic Gear

of E-CAM Axis




@MELTA E-CAM Parameters

Master Axis
P5-88 Y Setting:
Command Source
Settings

Clutch
P5-88 Z Setting: Engage Timing
P5-88 U Setting: Disengage Timing
P5-87 Lead Command Length
P5-89 Disengage Timing Data

Electronic Gear of Electronic Gear of E-CAM Axis

Master Axis P1-44 Electronic Gear
P5-83 E-CAM Cycle Ratio (1st Numerator)
Number (M) P1-45 Electronic Gear Ratio
P5-84 Pulse Number of Denominator) (M)
Master Axis (P) Hi
E-CAM Curve
Saved In Data Array

P5-81 Start Address of Data Array
P5-82 E-CAM Area Number N

P5-85 Engage Area Number E-CAM Output




A\nELTA Master AXIS

E-CAM axis which is able to execute E-CAM
profile is controlled by the master axis.
There are six kinds of command source
settings (P5-88 Y Setting) of the master axis:

. CAPTURE AXIS

. Auxiliary Encoder (Linear Scale)
: Pulse Command

. Pr Command

. Time Axis (1ms)

. CAPTURE SYNC AXIS (P5-77)

a & W N B O



A\ELTA Master AXIs -1

O: CAPTURE AXIS

The command of the master axis can be from
Capture axis, I.e. B setting (Capture source
settings) of P5-39.

— E-CAM Axis

i .

Mplplipliy E
Encoder of Master Axis

¢




A et Master AXIS -2

1: Auxiliary encoder (Linear Scale)
CNS5 inputs: Opt A, Z7Opt A, Opt B, /70pt B

CNS
Opt A, /Opt A
Opt B, /Opt B
— -
Linear Scale
Encoder
Juurin
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Master AXIs -3

2: Pulse Command
CN1 inputs: Pulse, /Pulse, Sign, /Sign

. E-CAM Axis
Encoder of ) CN1
Master Axis Pulse, /Pulse,

Sign, /Sign
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Master AXIs -4

3: Pr Command
Internal Pr commands

4: Time AXIS
1ms time pulse

Internal Pr

commands or
Internal 1ms time ' E-CAM # Output

axis

ASDA-A2 Series Servo Drive
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5: CAPTURE SYNC AXIS

New function which is available in firmware
V1.009 or later version (more introduction will
be described on page 128—148)

D17

™
Y
>
|
i
|
N

E-CAM
AXis
Spupipiy CN1 Pulse E-

Encoder of mm) pyjse, mp| | Correction | mp | CAM -}Output
Master Axis /Pulse, Function Curve

Sign,
/Sign
B
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One Master Axis to multiple Slave Axes —

via CN1 connection
ASDA-A2 provides pulse signal transmission function.
One master axis can send the signals to multiple
slave axes, I.e. one master axis can control multiple
slave axes to move synchronously. The delay for one
level is 50ns on slave axis, so the pulse signal is not
attenuated. g

Master E-CAM E-CAM E-CAM E-CAM E-CAM E-CAM

AXxis Axis1 Axisl Axis2 Axis2 Axis3  Axis3
CN1 CN1 CN1 CN1 CN1 CN1 CN1
OA, Pulse, OA, Pulse, OA,/OA, Pulse, OA,/OA,
/OA, /Pulse, /0A, /Pulse, OB, /Pulse, OB,
OB, Sign, OB, Sign, /OB Sign, /OB
/OB /Sign /OB /Sign /Sign

P1-74.Y P1-74.Y P1-74.Y
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One Master Axis to multiple Slave Axes —

via CN5 By-pass function
The pulse signals of ASDA-A2 can be transmitted

via CNb5.

Master E-CAM E-CAM E-CAM E-CAM E-CAM E-CAM

AXxis Axis 1 Axis 1 Axis 2 Axis2 Axis3 Axis3
CN1 CN5 CN1 CN5 CN1 CNS5 CN1
OA, Opt A, OA,/OA, OptA, OA,/OA, OptA, OA,/OA,
/OA, /Opt A, OB, /0pt A, OB, /OptA, OB,
OB, Opt B, /OB Opt B, /OB Opt B, /OB
/OB /Opt B /Opt B /Opt B

P1-74.Y P1-74.Y P1-74.Y

=1 =1 =1
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Control and Output of Pulse Commmand Source
Settings:

O: Motor Encoder, 1: Auxiliary Encoder (Linear Scale),
2: Pulse Command. When sending the signals, it can
make the pulse commmand to be in reverse direction.

P1-74 C Setting: ST
. . ] Axis Position: Internal
Polarity Setting [ .. j‘> ..
. Auxiliary Circuit
of Linear Scale
Encoder
Linear % P5-18 Pulse Command
Scale [—\ cnNs Axis Position: |¢ Pulse, /Pulse
Aucxiliary UL Sign, /Sign
Command
Encoder
P3-16 CN1
Axis
Motor CN2 ® Position:
Encoder Motor T Pulse Output
Encoder | 0 1 2 — > OA, /OA
OB, /OB
P1-74 B Setting:
Source of OA/OB/
OZ Outputs

P1-03 B Setting:
Position Pulse
Outputs Polari




when E-CAM axis accepts the commmand from
master axis. When the clutch is engaged, E-CAM
axis will accept the pulse command of master axis
and follow E-CAM profile to move synchronously. If
the clutch is disengaged, E-CAM will not accept the
command of master axis. There are three kinds of
settings for engage timing(P5-88 Z Setting):

O: Immediately

1: Digital Input (DI) signal: CAM ON l l
2. Any point of CAPTURE AXIS T
P5-88 Z Setting: Engage Timing

O : Immediately. Once E-CAM function is enabled, the

clutch iIs engaged.
1 : DI signhal: CAM ON(Ox36). Triggered by DI signal

A nELTa Clutch -1
The work of clutch is to control the timing
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2 : Any point of CAPTURE AXIS

Use Capture function to quickly receive the
command via the digital input, DI17.

The command comes from the hardware (D17),
so there Is almost no time delay.

When Capture function is enabled, ASDA-A2 will
activate E-CAM function simultaneously according
to this Capture signal.

¢
L

DI 7 E-CAM Acxis
CAPTURE
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Clutch -3

When the clutch is disengaged, E-CAM will
disengaged also and E-CAM axis will not follow
the master axis to move synchronously.

There are six kinds of settings for disengage
timing (P5-88 U Setting):

O: Do not disengage
1: DI signal: CAM OFF
2: Master axis reaches the setting value of P5-89.

U
1 X




@AELTA Clutch -3

6: This function is the same as the function of
P5-88 U=2, but the differences are that the
speed will not change when electronic gear is
disengaged and the engage length will exceed
the setting value of P5-89 a little.

4. After master axis exceeds the setting value of
P5-89, the clutch will return to the Lead state.

8: Disable E-CAM function after the clutch is
disengaged.

The setting value can be added up,
but the setting value 2, 4 and 6 can l
not be selected simultaneously. T

X

P5-88 U Setting: Disengage Timing
O : Do not disengage. Once E-CAM function
IS enabled, the clutch will not disengage.




A\nELTA Clutch -4

1 : DI signal: CAM ON(0x36).

The disengage timing is controlled by digital
Input signal (DI signal).

Enter into the state of “Stop” after the clutch
IS disengaged.

T

N Ml




A\nELTA Clutch -5

2: Master axis reaches the setting value of
P5-89

Enter into the state of “Stop” after the clutch
IS disengaged. (Able to enter Intro Pr mode)

- I

P5-89
Setting

Distance
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6: Master axis reaches the setting value of P5-89
and the speed will not change when the clutch is
disengaged, and the engage length will exceed
the setting value of P5-89 a little. (This function
Is available in firmware V1.009 and later models.)

Enter into the state of “Stop” after the clutch is
disengaged. (Able to enter intro Pr mode)

Jo— =

P5-89
Setting
Distance
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4. Master axis exceeds the setting value of
P5-89.

Return to the state of “Lead” after the clutch
Is disengaged. The Cyclic Lead Command
Length is determined by P5-92

(This function is available Iin firmware V1.009
and later models)

P5- _
549 ps.92 o
Setting Waiti Setting
Distance arting Distance
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8: Disable E-CAM function after the clutch is
disengaged, i.e. X setting of P5-88 Is set to O.

This function can be used with the function of
setting value 1, 2 and 6. If the function of
setting value 4 and 8 iIs used at the same time,
the function of setting value 8 will be disabled.

Master Axis

Clutch

Electronic
Gear of

_Q/Q—»
Master Axis Electronic Gear

P5-83 of E-CAM Axis

X Setting |||||I
E-CAM

E-CAM

Curve Output




A\ELTA Clutch -9

P5-88 S Setting: Engage Status Display

S=0: Stop state (When E-CAM function is disabled,
the system will return to this state)

S=1: Engaged state (E-CAM will move with master
pulse command according to E-CAM profile.)

S=2: Lead state (E-CAM is waiting and it will not
move with master pulse command.) g’

P5-88 U setting value =1,2,6
P5-88 X setting =0

P5-88. U=4
Cycllc lead

lead length
becomes 0 (car
be monitored

by monitor
variable 061).

command length
Is determined by
P5-87.



@AELTA Electronic Gear of Master AXIs
P5-83: E-CAM Cycle Number (M)

After receiving the pulse number P (P5-84)of
master axis, the shaft of E-CAM will rotate M
cycles. It indicates that there are M cycles of

the E-CAM table. (This parameter can be changed
when Servo On)

P5-84: Pulse Number of Master Axis (P)

The pulse number transmitted by master axis.

It indicates that there are M cycles (P5-83)of the
E-CAM table.

Position Position
(PUU) (PUD)

360
degree

0° (profile degree) 360° 0° (profile degree) 720°
0 (pulse command of master axis) 100000 0 (pulse command of master axis) 100000

P5-83 =1 P5-83 =1 P5-83 =2
P5-84 = 100000 P5-84 = 50000 or PS5S-84 =100000




A\nELTA E-CAM Profile -1

Save E-CAM profile @@:
The E-CAM profile is saved in data array.

One E-CAM profile can be divided into max. 720

areas. It means that there are total 721 points in

one E-CAM table. After E-CAM profile is

downloaded, if it needs to be copied into EEPROM

and retained when power is off, the users can use
ASDA-A2 Soft software or set P2-08 to 30 and then

35 to complete the copy operation. Data Array

P5-81: Start Address of Data Array P5-81
P5-82: E-CAM Area Number N (E-CAM profile is
divided into N areas. The E-CAM table should
Include N(P5-82)+1 data (points).

P5-85: Engage Area Number

P5-82
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Create E-CAM Profile
Divide the E-CAM profile into equal areas.

The areas are more, the profile iIs more accurate.

If E-CAM profile is divided into N areas, it indicates that
there are (N+1) points. In ASDA-AZ2 series, E-CAM profile
should be divided into 5 areas at least. One E-CAM profile
can be divided into max. 720 areas (Set by P5-82). It
iIndicates that ASDA-A2 allows total 721 points in one E-
CAM profile table. In the figure below, E-CAM profile is
divided into 8 areas, and it means that there are 9 points
should be created. 8

( RN
7 N
/ \
/
I
!
T
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Record E-CAM Profile

Record the distance from the intersecting line of E-CAM
area and E-CAM profile to the center of the circle. Enter
the data into E-CAM profile table and the E-CAM profile

can be easily created.

Slave Axis PUU

>
1 2 3 4 S5 6 7 8 1E-CAM degree

0 45 90 135 180 225 270 315 360 degrees
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Profile Analysis

ASlave Axis PUU

N

)

=dhR

1 2 3 4 5 6 7 8 1

360

E-curve degree

Decrease

degrees

Command Position

=dhR

Increase

Command Position
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Interpolation

Delta ASDA-AZ2 series provides interpolation function.
Using this function can help the users to use less points

but create more smooth E-CAM profile.

Interpolation .
, Slave Axis tP 1 . . Stave Axis f Int?rpolatlon .
PUU unction use PUU unction not use
\W \P\(w can \'/ o
1 2 3 4 5 6 7 8§ 1 (Gegree 1 2 3 4 5 6 7 § 1 |Uegree

0 45 90 135180 225270 315 360 degrees 0 45 90 135180 225 270 315 360 degrees
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Able to Save Multiple groups of E-CAM Profile @@:
The users can save multiple groups of E-CAM

profiles into data array. Up to 800 positions can

be saved. Just use three parameters, P5-81(Start
Address of Data Array), P5-82(E-CAM Area Number N)

and P5-83(E-CAM Cycle Number (M)), changing E-CAM
profile is simple. Data Array

P5-81 v
P5-82
ll
Array
P5-81= Length
+1

)

«




A\nELTA Electronic Gear of E-CAM AXIs

P1-44: Electronic Gear Ratio
(1st Numerator) (N1)

P1-45: Electronic Gear Ratio
(Denominator) (M)

100000 PUU : 1280000 Pulse

I

360 degrees 0 360 degrees
Actual Output

0

0 E-CAM Profile

P1-44 =128 P1-44 =128 Encoder Pulses
P1-45=10 P1-45 =20
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Magnification -
P5-19: E-CAM Profile Table Magnification
This parameter is used to magnify or minify
the E-CAM profile table.
Min. units: 0.000001 times
Range: -2147.000000 — 2147.000000
This parameter can be changed when E-CAM is operating.
However, It Is effective only when the electronic gear is
engaged. This function is available in firmware V1.017 and
later models only and it is similar to P1-44 and P1-45.
The differences are:

Electronic Gear Ratio E-CAM Table Magnification
P1-44 / P1-45 P5-19
Servo Off Only Adjustable during
E-CAM operation
Affect whole system. After E- Affect the command
CAM function is disabled, It regarding the E-CAM
will becomes the system profile. Only E-CAM

electronic ﬁear ratio. command will be changed.




binetn  E-CAM Profile Table
Magnification -2
Magnification Ratio &

Using P5-19 can easily enlarge and reduce the
size of E-CAM profile.

200%

Command ' 100% (original size)

o 5%

0 360 degrees
E-CAM Profile




e E-CAM Profile Table

Magnification -3 &

Magnification Ratio

When setting P5-19 from 1 to -1, E-CAM profile
will display In mirror image.

[\/\/\ P5-19=1
0

0
E-CAM Profile " dere
0 360 degrees

0

P5-19=-1




F E-CAM Profile Table

Magnification —4&

From Command to Output

P5-19 can be regarded as another electronic
gear ratio and it affect E-CAM profile only.

4

| [
E-CAM -
* Profile Table * Electronic *
Magnification Gear Ratio
0 360 degrees 0 360 degrees
E-CAM E-CAM

Profile Output




D
Magnification —5&
Adjust Magnification during Operation

After P5-19 is changed, the setting will be
effective only when the electronic gear is
engaged next time.

|
|
0 E'iCAM Profile 360" =~ 0 E-CAM Profile 36"

|
P5-19=1 » P5-19=0.5 P5-19=0.5

Change the
setting value of
P5-19 to 0.5

Disengaged Engaged
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Rotary Knife System Introduction

When the rotary knife is cutting, the conveyer which
sends the materials will not stop. Therefore, when
the rotary knife of the cutting axis touches the
cutting materials, the speed of the rotary knife
should match the speed of the conveyer.

Ut

Encoder of ™===) E-CAM Axis

Master Axis
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When the speed of the rotary knife is slower than
the speed of the material feeding system (Conveyer)

When the cutting operation is executed, If the speed
of the rotary knife is slower than the speed of the
material feeding system, the materials will be
stacked up on the conveyer.
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When the speed of the rotary knife is faster than
the speed of the material feeding system (Conveyer)

When the cutting operation is executed, If the speed
of the rotary knife is faster than the speed of the
material feeding system, the materials will be
pulled apart and damaged.
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Rotary Knife Application -1

ASDA-AZ2 Rotary Cutter Table Setting Function
ASDA-AZ2 provides the user-friendly software

settings which assist the users to easily create
E-CAM profile for rotary knife application.

Immage | Table |

LIt TYIFT

Gear Ratio: A= |1 : B= |1 |
knife Mo.: r |
Knife: Diameter(d1): |599.995 mrm, circum:|1864.939  mm

Encoder Diameter(dz): rnrn, circurn: 785,398 i |

Encoder Pulse IIUUUD pulsefrev [ Input PS-84 manuall';.f|
Makar P WO, per res IIDDDDD PLILI ey Setting. .. I

_uk length (L) 1354 mm{131, 9464712, 347)

Seed Compensation IIII % [-20%:~20% ] |
E-- Create Table




AANELTA Software Settings for
Rotary Knife Application -2

Ik i

ROtary CUtter Gear Ratio: A= |1 ' B=|1
Table Setting knfe No. I

knife Diameter{dl): |599.995 mr, Circur:|1554,939 mnrm
fo r ROtary Encoder Diameter(dz): |30 rar, circurn: [785, 3938 i
K N i fe Encoder Pulse 10000 pulsefrev [ Input PS-84 manually

- - Maokor PLILI NG, per rey IIEIEIEIEIEI PLIL resy Setting. .. |
Appl ICatI on Cuk length (L) |1334 mmi131,946~4712,347)

Seed Compensation IEI Yo (-20%r20%:)

%o Create Table

—
Motor PUU .
No. per rev Knife No.
Gear Ratio '
MU A:B Encoder
: Pulse No.
Knife (per rev)
Diameter

Actual Gear
Box, not
Electronic Gear

Cutting
Length
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Rotary Knife Application -3

Gear Ratio and Rotary Knife Settings
Gear Ratio: Actual gear box, not electronic gear ratio
If there is no actual gear box, please set

A:B to

Knife No. : _

LInik il
‘ ‘ ear Ratio: A= Il_?ll=

krife Diameter(d1): ~mm, circum:| 1554939 mm
Encoder Diameter(dz): i, circum:I?ES.SQE T

Knife Dlam eter: Encoder Pulse mv [ Input PS-84 manually

No matter how many knifes Motor PULINO, per rev [100000  PUUrev _Setting... |

are used, the knife diameters [|=2=200 oot I iR

are a“ the same. Seed Compensation In_mfwzn%}

b
E Create Table

. Knife
‘

| Diameter
’ \

y
Knifq’

Knife
Diamet@r

Diameter
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Rotary Knife Application -4

Master AxXis Settings:
Encoder Diameter: i =
Used to calculate the material Efit i :i - B= 1

feeding length. There should be e Dty 59955 mmy creumi1884638

slippage or drift between encoder yﬁgz_m% o
[Enn:-:u:ler Pulse 10000 pulsefrev [ Inpuk PS-54 manuaIE

Wh e e I an d m ate ri al S - Maotor PUL MO, per rew IIEIIIIIIIIIIEI PLI reny Setting. .. |
Cut length (L3 |15a4 mmi131,946~4712, 347)
E NCO d er P u I se: Seed Compensation IEI Yo (-20%r-20%)
- Y- Create Table
Pulse number of master axis. B

Used to command the E-CAM axis
belong to the cutter.

Encoder Pulse

(per/rev)

Diameter

Master Axis E-CAM Axis

-
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Rotary Knife Application -5

E-CAM and other Settings:

Motor PUU Number (per/rev): Ui -
The system will set the electronic || e & :1 el
- knife Mo, 1

gear ratio (P 1-44,P1 _45) of E-CAM Knife Dismeter(dl):  |599.995  mm, crum1884.939  mm

axis by referring this setting value. || et venctery: s s, crum 795,398 mm
Encoder Pulse IIDDDD pulsefrey [ Inpuk PS-84 manually

] - Motor PUL MO, per rey (100000 PLLI rey Setting. .. ﬂ)

Cut Length: Desired cut length — e ,
Seed Compensation ] Yo (-20%r20%)

Speed Compensation: o Creote Tobl

Used to adjust the cut length

Create Table:

When all settings are completed, click “Create Table”
button, the system will automatically create the E-CAM
profile and profile table needed for rotary knife application.
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Rotary Knife Application -6

E-CAM Profile Table for Rotary Knife System

When “Create Table” button is clicked, the system will
automatically create the E-CAM profile and profile
table which is needed for rotary knife application.

Image Table I

P5-31 : Daka Array stark position (100

PS-32: E-CAM Points: M(S~7200 |7

P5-83: E-CAM Cywcle Mumber: B |1

PS-54: E-CAM Pulse Mumber of Master-axis: P (239387 (Pulse Murmber of Master-axis P,

0 1 = 3 4 5 & 7
B[] o i51,42685714 102,857142 154, 265714 205, 714285 257, 142657 308,57 1428 36
Postion ¥ |0 14292 ZE57Y 42860 57139 71420 85707 100

40 (| »
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Rotary Knife Application -7
Adjust E-CAM Profile
The users can use “Adjustment Bar” to adjust the E-CAM
profile.

ja=t Fact: g
g 25 J6 )I + Dovnload Tablel + Burn Table Data |

100000000 (PUILLY
915,07 (PLILIE)

CIoTiITmIoTIIITIIITICITfITII T ILESTEoITaIITooIfTIiToasTiocofoIiTizacTooos| 20000000 (RULA
ol / 214,499 (PLILS)
__________________________ Lo s T )| s0000.000 (PUILR
// >< 713,902 (PUUS)
_____________________________________________ e oo | Foo0o.00d (PULR
/ £13.314 (PLILJE)
______________________________________ Lo s i) | eooooaoo (P
/ 512,727 (PULS
____________________________________________________________________________ 50000000 (PULY
/ / \\ 412,140 (PULJS)
___________________________________________________________________________ 40000,000 (PULY
311,553 [PLILJS)
__________________________ LTSl i ) Jo_| 30000000 (PULR
// / ‘\\ 210,966 (PULJS)
_______ A s s | 20000000 (RUILE
/ 110,272 (PLILSE)
___________________________________________________ ™| 10000800 (RUILH

= 9,791 (PLILS)

i A 0,000 (P
0° a0 @0°  O°  120° 1S0° 1A0° 210° 240° 2F0°  ao0e 3ae  aene e oe (FULA

3  E L
E] 25 Jl & j o Download Tablel + Burn Table Data
S —

100000000 (PULY
915,076 [PLILIE)
0000000 (PULY
522,739 (PLILIJS)
£0000,000 (PULY
Fo0.401 (PLILE)
FOOO0.000 (PLILY
B3 06 [PLILIS)
E0000.000 (PULIY
S8, 727 [PLILS)
50000000 (PULIY
503,339 [PLILIS)
40000000 (PULY
421,052 (PLILIJS)
0000000 (PULY
322715 (PLILE)
20000.000 (PLILY
206377 (PLILS)
10000,000 (PLILY
174,040 (PLILJS)
0.000 (PULY
91,703 (PLILJS)

2 300 60 90® 120% 150% 180° Z210% 240° 270° 3000 330 360°
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Rotary Knife Application -8

Download Table/Burn Table Data (Record Table Data)
After profile adjustment is completed, please download
E-CAM profile table first and then record the data into
EEPROM of the servo drive. Please note that the
operation of recording data into EEPROM is allowed only

when the servo drive is under the status of Servo Off.
) = o P e kl

2 « Download Tal:ulel « Burn Table Daka |

Material Feedi 100000000 (PLILH

915,076 (PLILSE)
Q0000000 (PLILIY
814,489 (PULJ)
B0000,000 (PLILN
713,902 (PUL/SE)
FOOO0,000 [PLLRY
612,314 [PLILS)
RO000,000 (PLILIY
E1z.727 (PUL/)
COOO0,000 [PLILRY
412,140 (PULUJE)
40000000 (PLLIY
311,553 (PULJS)
20000,000 (PLILRY
210,966 (PLILIS)
20000,000 (PULY
110,372 [PLILJS)
10000000 (PULY
9,791 (PIUJS)

0,000 (PULR

-90,796 [PLILSS)

E-CAM Speed B

n 30 a0 a0 120® 150% 180% Z10° 240% 270° 300" 330° 360°
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Rotary Knife Application -9

Parameters of E-CAM Table

ASDA-A2 Soft configuration software will not fill these
parameters automatically. Therefore, the users need to
download them from the servo drive and set them
manually.

PS-35 : Cffset of Engage entry

PS-86 : Master &xle Postion

P5-87 1 Engage
P5-90 : Area Mo+

P5-91 : Area Mo-

a0

PS-19 : E-CAM Table amplification Factor

Dawnload |
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Rotary Knife Application -10

E-CAM Parameters

As ASDA-A2 Soft configuration software will not set P5-88
and P5-89 automatically, please set the settings of these
two parameters and download them from the servo drive
according to actual conditions. After the above actions are
made, It indicates that the settings of rotary knife system
are completed as well. This option is designhed for the users
to perform trial run easily. After trial run is finished, when
the system is initialized, please use Pr mode to complete
the settings of P5-88 as this parameter setting value will

not retained when power is off.
| Engege CondtoneSeePSe®)

viCommand Source | @ g cap axde 1 Al ENC " 2 Pulse Crnd 3 PR Cmd " 4 Time axle(lms) 5 : Svnchronous axle|
ZEngage Timing | & o :Immediately " 1:D1-CAMCN " 2 any point of Capture axle |
LI:Escapte Timing [v 0 :noescape

[~ 1:DI-CAMOFF

[ U: Master axle exceeds specified nFFsetIEI ECRD{increment)[sign means direction], and then

" 2 Escap ko stop state, Stop position s precise!
" 4: Escap ko lead state, lead value isIEI

" f: Escap ko stop state, and keep velocby continually,

[7 & while escape, dose E-CaM

BA ; Escape Type, while reaching escape size, automatically run PR path IIII:N,I'F'. j

Download | g Start E-CAM |




A\ nELTa Software Settings for
Rotary Knife Application -11

E-CAM Profile without Synchronization Function
The profile range created by this function is:
70.3a = A =3a” A:Cut Length

a: Knife Interval Distance

The head of the rotary knife is a sharp knife.

Please select one way to create E-CAM Table.

100000,000 [PUILI)
—— 915,076 [PLILE)

----- =T d— | an000.000 (PLLY

....... ;ﬁﬁﬁ{/ 214,439 (PUUE)

N D R S o i 20000,000 (PLIL
713,902 (PLILS)
e F0000,000 (PLIL)

\\ """""""""" 613314 (PLILE)
B R I // _______________________________ £0000,000 (LI
£12.727 (UL

__________________ s | soooo.oon (RUIL
- 412,140 (UL

_____________ /\\ 40000,000 (PULY
211,553 (UL

__________ T s s | zo000.000 fRUILY
/ 210,966 (PLILIJS)
______________________________________ \ 20000,000 (RULY

/ 110,378 (PSS
___________________________________________________ e | t0000.000 (PUILT
9,791 [PLILJE)
0,000 (PLLY

° 30° 60° 90° 120° 150° 180° 210° 240° 270° 3000 a3a0e aege oo CHUR)




A\ nELTa Software Settings for
Rotary Knife Application -12

E-CAM Profile with Synchronization Function
The profile range created by this function is:
70.07a = A =2.6a” A: Cut Length

a: Knife Interval Distance

The head of the rotary knife is a flat knife.

Please select one way to create E-CAM Table.

100868.371 (P
914,528 [PLILJS)
90694,651 (PLILT
805,771 (PLILS)
20520,920 (PLILN
697014 [PLILE)
70347209 (PULY
CE8.257 [PLILS)
EO172.489 (PLIL
479,500 [PLILS)
49999768 (PULY
370742 (PLILE)
39326047 (PLILN
261,986 (PLILJT)
Z9R52,327 (PULY
152,230 [PLILS)
19478 606 [PLILD
44,473 [PLILJE)
9304,385 (PLILD
6,284 [PLILE)
-BE3.835 [(PLILI
-173.041 [PLUJE)

Fokary Cutter-svnchronous

Encoder .

0= 120® 150*  180®  Z210°  240°  Z7y0*  300°  330° 3607




@I&ELTA

Software Settings for

Rotary Knife Application -13

When the encoder diameter of master axis could not

be measured:

When the master axis is changed to AC drive or
another servo drive, or when the mechanical system is

complicated, the system may not be able to
measure the encoder pulse per revolution.
At this time, the users can choose to

Input the setting value of P5-84
directly to solve this problem.

IInik ylyy!

Gear Ratio: A= |1 . B= |1

Knife Mo, |1

Knife Diameterid1): |599.995 i, circum:|1884.939  mm
Encoder Diameter(dz): IESD v, circum:l?BS.SQB rnm
Encoder Pulse IIDDDD

pulsefrey I'( Input P5-34 manuall)

Motor PULI O, per rev  [100000

P Fey Setking... I

Cut length (L) I1884

MM (565, 462~5654, 51 7)

Seed Compensation IIII

# Pulse Number »

% (-20%r20%:)

-E-'u-E Create Table

ks

Cut Length

|
nruuuuua

P5-84

sent by
Master Axis



@AELTA

Speed Compensation for

Rotary

LImik iyl

Gear Ratio: A= |1 ¢ B= |1 |
krife Mo, 1 |
Knife Diameter(d1): 599,905 mm, circum:|1884.939  mm |
Encoder Diameter{d2): |25EI i, circurn: (785, 398 i |

Encoder Pulse

10000 pulsefrev [ Input PS-54 manuallv|

Mokar PUL NGO, per rey

100000 PUUrew Setting. .. I

Zut length ¢L)

1864 mmi56a5. 482~5654.817)

Seed Compensation 0 o (-20%ro20%:) _ -

W Create Tahle

Knife Application -1

When the speed of the rotary knife is slower than the speed
of the material feeding system (conveyer)

After completing all rotary knife settings, if the speed of the
rotary knife is slower than the speed of the material feeding
system, the users can use "Speed Compensation” function to
adjust the speed of the rotary knife or examine all rotary
knife settings again to check if all of the settings are correct.

o 30° iy Ly 120% 150 180* 210° 240 270° 3000 330 360

S0000
1664307851239

]
-15.97417355350



A\NELTA Speed Compensation for

Rotary Knife Application -2
When the speed of the rotary knife is faster than the speed

of the material feeding system (conveyer)

After completing all rotary knife settings, if the speed of
the rotary knife is faster than the speed of the material
feeding system, the users can use ”"Speed Compensation”
function to adjust the speed of the rotary knife or examine
all rotary knife settings again to check if all of the settings
are correct.

LIk iyl
izear Ratio: A= |1 ¢ B= |1 |
knife Ma.: 1 |
Krife Diameker(d1): 599,995 i, u:ircum:|1884.939 mrm
Encoder Diameter(dz): |25E| mm, circum:l?35.398 i |
Encoder Pulse W pulsefrev [ Input PS-54 manua||y|
Mator PUU MO, perrev (100000 PUUfrev  Setting... > P Ry p—
cuk bength L 15 MM (S5, 482~5654,817) /
Seed Compensation 0 o (-20%rs20%) | N // ______ R>< _______________________
E-. Create Table | / ------------- / ------ \ ------------------
____________ //\\
""" //\
_________________ ;/_______________________________________ PR N
“"/-/ """ ;;,}"‘ """"""""""""""""""""""""""" \'\:\:‘){- 0
-14.994534710%




il

AvnertaAuto Create E-CAM Profile for
Rotary Knife Application -1

Create E-CAM Profile with Synchronization Function for
Rotary Knife Application

The profile range created by this function is:

”0.05a = A =25a” A:CutlLength

a: Knife Interval Distance

This function is available in firmware V1.024 and later
models only.

100000,000 (PLILTY
862,275 (PLILS)

_____________ . 90000,000 [PILIY
- foi-doz-ck SRR SRR == 2= T==| 736350 (PUILS)

_____________ 0000000 (PLILI)
720,425 (PLILS)

FO0O00,000 [PLILY
BEAE00 (PILILSE)

ROOO0,000 [PLILY
£93,575 [PLILE)

CO000,000 [PLILY
B32.650 (PSS

S0000,000 [PLILY
466,725 [PLILE)

20000,000 [PLILY
400,800 (PSS

___________ 20000000 (PULY

6,./'" 334,875 (PULJE)

o I I 10000.000 (PLILI
|- 262,950 (PLILI)

| 0.000 (PULT

(=] (=] (] [n] [n] O (] O (=] (] [n]

o 203025 [PLILE]

il



Ainern Auto Create E-CAM Profile for
Rotary Knife Application -2

Create E-CAM Profile by using Macro Command

This method is to use new ‘“Macro Command”
parameters to create E-CAM profile within the servo
drive. The advantage of using this method is to help the
host (external) controller be able to change E-CAM
profile quickly. It can be applied for the applications
which need to change the cut length very often.

Enable macro
command set by

P3-97, P5-97=6 Macro Commands

P5-94 Macro Parameter 3
P5-95 Macro Parameter 2

P5-96 Macro Parameter 1




AesnerraAuto Create E-CAM Profile for
Rotary Knife Application -3

Steps — Setting System Parameter 1

1. P5-81 = Start Address of Data Array. Set the start
point of E-CAM table.

2. P5-82 = E-CAM Area Number N. Set the divided parts
of E-CAM table. The number is fixed as 7 (total 8
points)

3. P5-85 = O(Engage Area Number) Set the E-CAM area
number when the electronic gear is engaged.

Data Array

P5-81
P5-85

P5-82 +1
(7+1=8)




AsnerrtaAuto Create E-CAM Profile for
Rotary Knife Application -4

Steps — Setting System Parameter 2
4. P5-83 = 1 (E-CAM Cycle Number (M))
5. P5-84 = Pulse Number of Master Axis (P)

D2=Encoder

Cut Length Diameter
- ]

[ L O O O g
Pulse Number of L = Cut L L L]
Master Axis Length R = Encoder Pulse

Number per
resolution

P5-84 = R (Pulses) / aD2 (mm) *L (mm)

Pulse Number of Master Axis = Encoder Pulse Number per
resolution / encoder circumference x Cut Length




AanertaAuto Create E-CAM Profile for
Rotary Knife Application -5-1

Steps — Setting Macro Paramters

1. P5-94 = Near Motor Electronic Gear Ratio A
(Deceleration Ratio: Numerator) x C (Knife Number)
2. P5-95 = Near Rotary Knife Electronic Gear Ratio B
(Deceleration Ratio: Denominator)
3. P5-96 = 1000000 X R x V
(R (Cut Ratio) = L (Cut Length) x  (Knife Circumference
7*D1) X C (Knife Number)

V (Speed Compensation) = (Cut Speed) / (Product Speed)
Setting Range of V:0.8=sV =£1.2

V setting is used to adjust the speed of rotary knife and
the adjustment ratio is within 20%co.



&\nerta Auto Create E-CAM Profile for
Rotary Knife Application -5-2

Motor PUU Knife No.
No. (per/rev) Gear Ratio C
L LI L1 . e® | o 4 Encoder
A:B e s : Pulse
[} Knife
- ﬁ| % Diameter (per/rev)
0

Actual Gear Box,¥
not Electronic Gear
Ratio




&snertaAuto Create E-CAM Profile for
Rotary Knife Application -6-1

Steps — Use Macro Parameters to Create E-CAM Profile
1. Ensure that the setting values of “System Parameters”
and “Macro Parameters” are correct.

2. Command the servo drive to create E-CAM profile by
using P5-97. Set the setting value of P5-97 to 6.

3. Read the setting value of P7-96 and check if the
setting value is 0x1006 (P5-97=0x1006). This value
Indicates that E-CAM is created successfully. If the
setting value of P5-97 is not Ox1006, please correct
the parameter setting value by referring the displayed

error message.




A\nerta Auto Create E-CAM Profile for
Rotary Knife Application -6-2

» Set P5-97=6

Modity error +
parameters
according to

error message

T

False

Read P5-97

P5-97=0x1006 ?

E-CAM Profile
Table is created
correctly




Ainern RoOtary Knife Parameters -1

Rotary Knife Interval Distance and Cut Length

Rotary Knife Interval Distance is a and the Cut Length is A.

o 30 B 0 120 150° 180 Z210° 240° 270  300°  330° 35607




beneta Rotary Knife Parameters -2

The difference betwee

N Disengage Timing Setting

U=2 and U=6 of P5-88 on rotary knife application

The setting value U=2
selected simultaneous

and U=6 of P5-88 can not be
ly. But, when the disengage

conditions are satisfied (U=2 and U=6 of P5-88), the
users can choose If the system will execute Pr path or
not after the electronic gear iIs disengaged.

| Engage CondiienfPS-88,PSS3)

fiCommand S0UrCe | 3 5 cap fde 1Al ENC

" 2 Pulse Crad " 3:PR Cmd 4 Time axle(tms) 5 Svnchronous axle

£:Engage Timing [ Immediatel

(1 DI -CAM ON " 2+ any point of Capture axle

:Escapte Timing [ 0:no escape
[~ 1:DI-CAM OFF

[ 1 Master axle exceeds specified offset |0

ECRD(increment)[sign means direction], and then

(+ £ Escap to stop state, Stop position is precise!:

(" 4: Escap to lead state, lead value is

0

fi: Escap ho stop state, and keep ve

ocity continually, |

[~ & while escape, close E-CAM

B ————

B : Escape Tvpe, while reaching escape size, automatically run PR path IIII:HJ'F'. j

Dowrload | 4 Start E-CAM |




beneta Rotary Knife Parameters -3

Disengage Timing Setting U=2 of P5-88

Supposes that the master axis sends 10 pulses every
1ms to E-CAM axis and E-CAM axis will disengage when
It reaches P5-83 = 53 pulses (assume that it is 220
degrees), after E-CAM is disengaged, E-CAM profiles of
Speed O commmand using Pr path and Speed O command
without using Pr path are shown in the figures below.
This disengage command will change the pulse train

command of master axis.
10 = 10 = 10 =) 10

Speed-O-f-:-1-q-roprm g pe ey s pr g sy e g g Lo a e L ] E e TP S O SIPESN

] Interrupt
U 0° 30°  &0° 90°  120° 150°  180° 210{ 240° 2707 300° 330°  360°

E-CAM Disengage E-CAM Disengage
1




Ainern ROtary Knife Parameters -4

Disengage Timing Setting U=2 of P5-88

Supposes that the master axis sends 10 pulses every 1ms
to E-CAM axis and E-CAM axis will disengage when it
reaches P5-83 = 53 pulses (assume that it is 220 degrees),
after E-CAM is disengaged, E-CAM profiles of Speed O
command using Pr path and Speed O command without
using Pr path are shown in the figures below. This
disengage command will not change the pulse train
command of master axis.

—

(1 30* ae0* 90° 1z0* 150 1&0° 210f 2400 Z70°  300° 3307 360°

E-CAM Disengage
Point 220°

02 30® a0 a0 1z20°  150%  180° 210{ 2400 270" 300°  3E0° 360°

E-CAM Disengage
Point 220°




Ainern RoOtary Knife Parameters -5

Disengage Timing Setting U=6 of P5-88

This option is suitable for the application which needs to
use Pr command immediately after the electronic gear is
disengaged.

Using this option is to prevent the excessive speed caused
when the electronic gear is disengaged suddenly during
operation.

10 = 10

10@10@10#10#10#.

—-Speed9-r-:-7-----r-

oe i0e e0° 90° 1200 150°  180° 21IZI°I 240° 270  300°  330° 360 0® 30¢  e0*  90° 1200 1500 1307 210"“: 240°  270° 3007 330°  380°
|

E-CAM Disengage E-CAM Disengage
Point 220° Point 220°




Ainern  Rotary Knife Example 1-1

Product on Master Axis appears at random

Such as gluing machine or labeling machine.

When CAPTURE signal transmitted through digital
Input, DI7 iIs regarded as the condition (P5-88 Z=2)
that i1s used to enable the operation of E-CAM, after E-
CAM operates for a certain length of lead command, it
will engage. After E-CAM iIs engaged for a certain
length of time, it will disengage and perform preset
Pr command, reset CAPTURE function and wait for
next trigger.

E-CAM Axis

&—

Encoder of Master Axis




binen  RoOtary Knife Example 1-2

E-CAM Operation Timing

@

The condition for enabling E-CAM is satisfied. But,
as P5-87 (Lead Command Length) is set, it needs to
wait until the lead command length is reached.

E-CAM stopped and wait for DI7
signal. Enable condition: P5-88 Z=2.

>

Initial lead command
is reached and E-CAM
start to operate.

)

>

7, reset

CAPTURE

When the E-CAM operating length reaches the

disengage length, after E-CAM is disengaged, perform

— the preset Pr command, set P5-88 U=2, set P5-89
(Disengage Timing Data), and P5-88 BA=PR#7.

CTiU1L
| - I [

éﬂleu{

R#
funeti

ctfion




bneta  Rotary Knife Example 2

Products on Master Axis move continuously
without registration marks

Such as cutting machine. DI signhal, CAM ON can be
used as the enable and disable condition of E-CAM
operation. P5-87 is used to set the lead command
length.

P5-88.U=1
P5-88.Z=1 DI: CAM OFF
DI: CAM ON —A

Defaultlead E-CAM operates
‘ command length and starts to
can be 0 or set perform cutting

according to by following the
Sy actual condition signal of master
Encoder of Master Axis E-CAM Axis (P5-87) axis.




bneita  Rotary Knife Example 3-1

Products on Master AXis move continuously with

registration marks

Such as cutting machine. The users can use CAPTURE
function (DI17) to detect the registration marks first and
use CAPTURE SYNC AXIS function (P5-88 Y=5) to control
master axis (Imore introduction of CAPTURE SYNC AXIS

function will be described on page 128—148).

711N ©'l

Encoder of Master Axis E-CAM Axis




bneita  Rotary Knife Example 3-2

Products on Master AXis move continuously with
registration marks

E-CAM Operation

DI7: Enage Timing is
determined by any
point of CAPTURE
AXIS (P5-88 Z=2)
H Disengage Timing
- Setting: Do not

disengage (P5-88.U=0)

terrupt

Pr #52: Set I

Default lead  E-CAM operates Execute Pr #51: Set

. Doing this can make
command length with the signals of P5S-88 X=0, Disable E- S

CAM decelerate slowly |

can be 0 or set master axis, and CAM, and Delay 1
according to adjusts / starts A
actual condition cutting operation : not stop suddenly:
(P5-87) according to
CAPTURE SYNC
AXIS
DI: EV1

Trigger Pr#51




Anea  Rotary Knife Example 4

Synchronous Conveyer
This example is similar to rotary knife application.

There are registration marks also. r‘[
But, the speed of E-CAM profile of vertical =
conveyer should be set to the same.

If vertical conveyer uses the same E-CAM — —

profile of rotary knife application, the vertical
conveyer may accelerate and decelerate very =

often, and move and pause continuously. ‘_
=
&=

—p =i

Encoder of % CAM Acxis
Master Axis




bnen  Rotary Knife Example 5

Recover the System

Set disengage timing to “Do not disengage”

(P5-88 U=4). When the system error occurs, it is easy
to recover the system to normal status.

E-CAM
Curve
DO signals from i Signal o ~ Curve
E-CAM axis to . B . ' C(S):glﬁze]te

Master axis | l 3

Low-speed pulse signals of master axis bring
E-CAM acxis to the end of E-CAM curve




A\NELTA Tips for Rotary Knife
Application 1-1

How to make E-CAM disengage at E-CAM profile 360°
position
When DI:CAM OFF is activated, iIf E-CAM disengages

Immediately, E-CAM operation will not stop at the
position of E-CAM profile 360°. This tip iIs used to solve

this problem.

P5-88.U=1
P5-88.2=1 DI: CAM OFF
DI: CAM ON _A

Defaultlead E-CAM operates
command length and starts to
can be 0 or set perform cutting

according to by following the
actual condition signal of master
(P5-87) axis.

S E-CAM Acxis
Encoder of Master Axis




A\NELTA Tips for Rotary Knife
Application 1-2

Disengage Timing Setting
When P5-88 U=4, using the setting value of P5-92 can
determine the lead command length. Please refer to the

figure below.

P5-88.U =1,2,6
P5-88.X =0

Cyclic\Lead Command
Length is determined

Counts of lead
command length isfied, the default

becomes 0
(can be monitored by length is determined

monitor variable 06




A\NELTA Tips for Rotary Knife
Application 1-3

Cyclic Lead Command Length and Master Pulses

P5-86 Is used to monitor the accumulated pluses which is
sent to E-CAM from master axis. Cyclic Lead Command
Length is determined by P5-92. When master pulses is
sent, the changes of cyclic lead command length can be
monitored via CNT (monitor variable 061h).

| | |
P5-86=1000 | P5-86=1050 |P5-86=1100 | P5-86=1150
| | |
CNT=100 | CNT=50 |CNT=0 | E-CAM is engaged

' ' ' »-Time

S2 11 S2 1 S2 13 Sl

| | PS5-86 = #iHHHH#
P5-86=1000 | P5-86=1050 | CNT= Overflow

|
|
| | e @ @ | P5-88X=0 force E-
CNT=-100 | CNT=-150 | | :

| CAM to be disabled.

' ' Time

S2 1 S2 » S2 & SO
B




A\NELTA Tips for Rotary Knife
Application 1-4

E-CAM Start Operation

Set P5-88 Z=1 and use DI signhal: CAM On to enable E-
CAM operation. P5-87 is used to set the lead command
length of one-time execution before E-CAM operation.

P5-92 is used to set cyclic lead command length when
P5-88 U=4.

P5-88.2=1
DI: CAM ON

. (Cyelic Lead
© O O Command Length)  ps5.887 =1
/ DI: CAM ON is ON

. . Default l¢ad command
Default lead E-CAM operates CYCli¢ E.CAM operates Cyelic length ¢ determined
command length and starts to Lead and starts to Lead
can be 0 or set perform cutting Command pe form cutting Command
according to by following the Length by following the Length
actual condition signal of master (P5-92=0) signal of master (P5-92=0)
(P5-87) axis. axis.




A\NELTA Tips for Rotary Knife
Application 1-5

E-CAM Stop Operation

Use Event Trigger Command, EV1 to set parameter P5-92
= -2147483648 (max. negative number). When E-CAM
enters into “Lead” state, the count overflow error will

occur and E-CAM operation will stop.

DI: EV1
v
Set P5-92 to
max. negative
number
CNT Overflow
-2147483648
Counts of lead
. command length
Cyclic E-CAM operates Cyclic E-CAM operates Cyclic Lead CNT becomes 0
Lead and starts to Lead and starts to Command Overflow (can be monitored k
Command perform cutting Command perform cutting Length (P5-92) monitor variable 061)
Length Dby following the  Length by following the = —2147483648

(P5-92=0) signal of master (P5-92=0) signal of master
axis. axis.




A\NELTA Tips for Rotary Knife

Reset Parameters Appllcatlon 1‘6

When E-CAM returns to Stop state, E-CAM parameters
should be reset for next operation. When HMI iIs not
connected (without communication), the users can use
Event parameters to reset P5-88 to default value and
reset P5-92 to O. If P5-92 is not reset to O, when E-CAM
enters into “Lead” state (S2), the count overflow error
will occur and E-CAM operation will stop.

Reset Parameters

s q P5-88 = Default

Internal P5-92 = Default

External
Event Controller

iHost Controller‘




AneLTa Tips for Rotary Knife
Application 2-1

Cut Length

When using auto rotary knife system, the cut length
will be limited 70.3a = A = 3a” due to the algorithm
and actual usage of mechanical system. Even iIf the
desired cut length is very long and longer than triple
cutter interval distance a, using with the tips described
earlier, ASDA-A2 can be stilled applied on the auxiliary
system for auto rotary knife application.

A: Cut Length

a: Knife Interval Distance




A\NELTA Tips for Rotary Knife
Application 2-2

Use Cyclic Lead Command Length P5-92

INn this case, cut length is equal to 4a. 3a is the auto
rotary knife cut length and the rest 1a is cyclic lead
command length. Of course, the users need to set P5-88
U=4. For the other relevant settings, please refer to the
tips described in this presentation earlier.

I > Cut Length A=4a <

I | | ! : | .
I :‘%yclid Lea a ‘frl | a oa
— Command Cyclic Lead
; 125-92=a r_ E-CA ICommandg
| P5-92=a

Auto Rotary Knife
Cut Length 3a




A\NELTA Tips for Rotary Knife
Application 2-3

Change Cut Length

When the users want to change cut length from 4a to
3.5a (still longer than auto rotary knife cut length 3a), it
only needs to adjust cyclic lead command length and has
Nno need to create E-CAM profile again.

}—» Cut Length A=3.5a <«
: _C:Iiclic Leﬁ
| Cpmmahpd
I | | P3-92=0|5a
| ' '
| |
: a I a [ a a

—> Auto Rotary Knife

<—| .
Cyclic Lead
Cut Length 3a el

—>| Command |<€—

|
: . P5-92=a
|
|

> Cut Length A=4a <




A\NELTA Tips for Rotary Knife
Application 2-4

Use CAPTURE SYNC AXIS

Before using CAPTURE SYNC AXIS, ensure that the
following condition is satisfied:

P5-78 = (P5-84 / P5-83) + P5-92 , and (P5-84 / P5-83)
= an integer

P5-78: Interval Pulse Number of CAPTURE SYNC AXIS
P5-92: Cyclic Lead Command Length

The usage of CAPTURE SYNC AXIS will be described
later.

Eﬂcﬁc LESd

Command P5-78 =3.5a

P5-92=0L5a

}—> Cut Length A=3.5a <

a  a ' a a —
—> Auto Rotary Knife <«— P5'78 _ 4a

Cut Length 3a Cyclic Lead
° —|Command

|

I [

| P5-92=a
|

> Cut Length A=4a <




ANELTA Flying Shear System

Explanation

Flying shear system is used for the process that requires
cutting operation when the cutting materials are fed on a
conveyer (feeding axis will not stop) simultaneously. In this
system, the speed of flying shear E-CAM axis and feeding
axis must be matched and the cutting time should be long
enough to make the cutter complete cutting operation and
move to a safe place. Please refer to the following

“continuous feeding” flying shear system.
Flying Shear

E-CAM Axis




AANELTA Flying Shear Operation
Analysis -1

Detailed Operation of Flying Shear Axis
The design of flying shear E-CAM will be described later

IN this presentation

Operating Direction of

Master Feeding Axis
Cut Point Cut Point Cut Point
oo Necessary Master " | ' Necessary Master b
I—> Pulses for Cut Length I » Pulses for Cut Length <—|

ynchronization l)ecelerati% . Cutter - AcceleratloT Synchronization ‘ lzeceleratlon [ Cutter - Acceleratlﬁ
Area Area Head Area Area Area Head Area
‘ ‘ returns returns
s i to to
Starting / Speed Curve : Starting /
Point 3 i
__/

Direction of Direction of Direction of
E-CAM Acxis E-CAM Axis E-CAM Axis

Operating




AANELTA Flying Shear Operation
Analysis -2

Acceleration Area of Flying e
. Operating Direction of
Shear E-CAM Axis Master Feeding Axis

In the end of acceleration Cut Point

area, the cutter of flying \\

shear aXI_S should ) Y h Operating Direction
synchronize to cut point. of E<CAM Axis
If not so, after entering _ Aced ksmhmnizaﬁon .
synchronization area, as the e Area

speed of flying shear and
feeding axis are the same
and the relative speed is O,
the cutter of flying shear | |
aXiS COUId not SynCh ronize There is relative There is no relative
speed between speed between

to cut POl Nt. feeding axis and  feeding axis and

cutter axis cutter axis.




AANELTA Flying Shear Operation
Analysis -3

Same Speed Area of Flying Shear Axis

The cutting time should be long enough to make the
cutter complete cutting operation and move to a safe
place. Even if the master axis and E-CAM axis operate
with the same speed, the cutter will move to the

position where the cutter will not hit the moving cutting
materials.

Flying Shear

Flying Shear
E-CAM Axis

E-CAM Axis

—

Y gy o

—
/
/

4
Synchronization Synchronization
Area Area




AANELTA Flying Shear Operation
Analysis -4

Deceleration Area of Flying Shear E-CAM AXis

This area is used to decelerate E-CAM axis and prepare to
let E-CAM axis operate in reverse direction so as to
return to the starting position (home position). This area
could be shorter a little in principle. It only needs to keep
the distance which is enough for eliminating the lead

Inertia. Flying Shear
E-CAM Acxis

j / Synchroniz%

Deceleration Area
Area




AANELTA Flying Shear Operation

Analysis -5
Flying Shear Axis Returns to Starting Point (Home)
After all the cutting operation is completed, the flying
shear should return to the starting point (home position)
IN the most shortest possible time for the sake of next
cycle cutting operation. This is because when the return
time is shorter, the time for synchronization area is more

and the cutting time will be more enough as well.
Flying Shear
E-CAM Axis

ﬁ Starting Point

(Home)

]2&1. Sync. /
re Area




AANELTA Flying Shear Operation
Analysis -6

E-CAM Lead Command Flying Shear

E-CAM Axis

Length Setting
It Is set by P5-87 and

Includes
: : P5-87 Lead
Synch ronl_zatlon areaq, Command Length
deceleration area, / Sonchroniration /Decel f
return to home area Area Area |
and sensor drift area. : Sensor
Home . Capture E-CAM
operation
Signals are input
h Operating Direction of ) via DI 7
Feeding Axis Cut Point
— > Cut Length
ESensorl
o Drift | Cutter
: ' E-CAM E-CAM Head E-CAM E-CAM
A Synchronization Decel. Retur Accel. Synchronizati
Home Area Area ns to Area on Area
Home




AANELTA Flying Shear Operation

Analysis -7
When the cut length is longer than E-CAM profile
Set P5-88 U=4 and use P5-92 to determine the lead

command length.

I - Cut Length =
, E-CAM | Synchronization E-CAM,|, Cutter o
Accel. Area Decel. Head
Area | | Area Use
| | returns P5-92 to
/ ~ Speed Curve to Home £, -
| increase
the length

Position Curve




AANELTA Flying Shear Operation
Analysis -8

When the cut length is less than E-CAM profile

Use P5-19 to adjust E-CAM profile table. The
parameters relevant to pulse number of master axis,
such as P5-84 should be adjusted as well. Please also
notice that the cutting time should be long enough to
make the cutter complete cutting operation.

> Cut Length -

I

Corresponding pulses for cut
length become fewer

/E-CAM profile table w$

magnified or minified by \ ’
magnification ratio setting




ANELTA Flying Shear Operation
Analysis -9

CAPTURE and COMPARE Functions

If CAPTURE and COMPARE functions are both used, it has
No need to create E-CAM profile for return path for
“continuous feeding” flying shear application.

h Operating Direction of Cut Point

Feeding Axis
> Cut Length - >  Cut Length B —
E-CAM  E-CAM C};‘“‘: E-CAM E-CAM E-CAM C};‘“‘;" E-CAM  E-CAM
> Sync. <> Decel.¢>re tuf‘?ls ol et Accel. <{» Synchronization <{» Decel.«»r e tuf‘?ls - Accel.<» Sync.
Area | Area Home Area Area Area Home Area Area
| . position ‘ ‘ position ‘
| | . Speed Curve | |
/ Pr controls Pr controls
knife to . knife to
return to Pos Curve return to /
Home Home
| | position — | | position — | |
Operating Operating Operating Operating Operating
Direction of Direction Direction of Direction Direction of
E-CAM Axis after E-CAM E-CAM Axis after E-CAM E-CAM Axis

is disengaged is disengaged




ArELTA Flying Shear Operation
Analysis -10

Use COMPARE function to calculate Cut Length
Incorporating DO4 (Digital Output) and D17 (Digital Input),
the users can use CAMPARE function to calculate the cut
length and use CAPTURE function to enable E-CAM operation.
The whole motion cycle should return to starting point
(home position) before next cutting operation.

DI/DO Signals DO4 =) DI7
of E-CAM Axis

COMPARE Function
Calculate Cut Length

E-CAM
’Accel. “~

E-CAM ’E-CAM Cutter
Synchronization 1" Decel. *|” Head ™

Area

Area

Area

/

_/

CAPTURE

Speed Curve

Position Curve

=

COMPARE

returns
to Home
position

Pr controls
knife to
return to

Home
position

CAPTURE



AANELTA Flying Shear Operation
Analysis -11

Knife Working Area

Cutting operation is Knife

controlled by another Working DI/DO signals

E-CAM or external Area of E-CAM
DO4 =) DI7

controller. The firstcut 7 N\ Flying
—

should be activated via Shear E-
D17 which is directly CAM Acxis
triggered by external
signal.

Pr returns to starting
point (Home)

E-CAM axis uses COMPARE

function to compare the pulse « _|_|_|_|_|_|_|_|

numbers sent by master axis, Encoder of
i.e. the system will trigger Master Axis
CAPTURE function when

cutting operation is performed.



AANELTA Flying Shear Application

Medicine Filling Machine
This kind of application is a typical “non-continuous

feeding” flying shear system. ASDA-A2 series can
easily complete this kind of operation.

l —

[\ L\

e




A\NELTA Flying Shear Application
Theory -1

il

Moving Load Table

When bottles reach the
position, the sensor will
sent the signal to enable
E-CAM, i.e the flying shear ‘
axis of moving load table.

When moving load table ‘
attain to the same speed

of conveyer, the filling "HY

Y

yd

I

-
7

completed, the filling axis
T
IS set in advance, the

axis will move down and i
start filling operation. L 1l ‘

After filling operation is “FW ‘““
will move up to original

position and E-CAM will

be disengaged. If Pr path

system will control the ' '
moving load table to
return to home position.




biners  Flying Shear Application
Filling Axis Theory -2

When moving load table synchronizes to the conveyer of
medicine bottles, the filling axis will move down and start
filling operation. After filling operation is completed, the
filling tubes must leave the bottles when moving load table
and the conveyer operate in the same speed. Otherwise,
the filling tubes will hit the bottles when moving load table

start to return to home position.

i




AANELTA Flying Shear Application
E-CAM Profile Design Theory -3

This system needs two
groups of E-CAM profile,
one is for moving load
table (position curve)
and the other is for filling
axis (speed curve). On
the return path, the
system will move quickly
by using Pr path and
send the load table to go
back to the home

N

Il

position. All operation

should complete before Medicine bottles /

next group of bottles reach the position / § ps.90, ps.9;  10ad Tab
reach the position of the of filling axis, Inform filling P4 €U

. _ moving load start axis to operate
filling axis. to operate. h

Execute Pr path, control
moving table to go back to




AANELTA Flying Shear Profile
Design -1

Operation Cycle Explanation

One operation cycle is defined as a period from the time
the load table completes E-CAM profile to the time the
load table executes Pr path after the filling tube leave

the bottles.

Execute Pr path, /
/control moving table Execute Pr path,

Filling Axis to go back to home Filling Axis control moving table
osition Cury, Moving \ position quickly. Position Curv, Moving to go back to home
Load Table
i I

Load Table\ P®*'ig" auickle @ @
I Speed Curve

Speed Curve

]
RUTTTS




AANELTA Flying Shear Profile
Design -2

Position Curve and Speed Curve Explanation
Movement Distance of Master Axis > Movement

Distance of E-CAM Axis > Movement Distance of
Synchronization Operation

Movement Distance

0 120 150°  180° 210° 240° 270° 300% 330° 3e0°

[=\




AANELTA Flying Shear Profile
Design -3

Mechanical System Size Settings
Before creating E-CAM profile, it needs to understand

the pulse physical guantity between master axis and

slave axis. Moving Table Path: 200 mm
Pitch: 10mm

P1-44=128, P1-45=10, encoder

pulses per revolution is 100000 PUU

2000000 PUU is needed for 200mm path,
i.e. 10000PUU is needed for every Imm

TY

axis every Imm
If the system complete a moving distance of

220mm, it will send 11440 pulses to slave axis.

‘ Juuuuue System will send 52 pulses to slave




AANELTA Flying Shear Profile
Design -4

Create E-CAM Profile for Moving Load Table (1) —

Enter Setting Value and Simulation Value

Choose ”Speed Section” function to create E-CAM profile
for moving load table.

P1-44=12 \Please select one way to create E-CAM Table,
P1-45=108 FEI

KN} CONST

o

~ Speed Section

| P5-81 : Daka Array stark position

P5-82: E-CAM Areas: M{S~720)

IDL1 ; Waiting Areld Ye==0

|CONST:CDnstantIEES %=:=~|1?u |

| Tl .ﬁ.cceleratianS o, = 10

)
Slave Pulse |1|:u:u:n:|
Master Pulse v |52

Master Sumulate Yelocity {100

| DEC : Decelerati-:anS Yo ==

DLEz: StopArealS % => 10

| Laad 2000000 PUL

pulsefs 1,923076922 mm)'s

Slave Information
S E.IS'D

|i| v Pasition ¥ 534.658 PLILL, 5.033 mri

W v ¥elocity V(Y  703.685 PUUJs, 0,070 s

IE [ Acceleration .ﬁ.{'1|

S Curve Mo

ee Next Slide




@AELTA

Profile Table

P5-85 : (ffset of Engage enfry |EI

PS-86 : Master & Postion

P5-87 : Engage

P5-80 ; Area ho+

PS-91 : Area o-

P5-19 ¢ E-CAM Table arplification Fackor

P5-83: E-CAM Cycle Mumber: M

PS-a4: E-CAM Pulse Nurber of Master-ais: P

(Pulse Murber of Master-axis P, Corresponding E-CAM Cyle Table M)

Dawnload
) 1 z |3 |4 [
A[<] 1.8 3.6 5.4 7.2 '
Postion ¥ |0 111 444 1111 222z

Flying Shear Profile
Design -5

Create E-CAM Profile for Moving Load Table (2) —
Enter Setting Values for Master Axis and Create E-CAM

PS-31 : Data Array start position |100 |
P5-82! E-CAM Areas: M(S-~720) 200 —|
I0L1 : Waiting Arel0 % => 0 |J

ACC .ﬁ.cceleratiarIS

Y == Ii

COMST CnnstantISS =3 |1?|:|

|

DEC : DeceleratiDrIS

IDLEZ ; Stap Area|

D."'o == ID _|

PLILI

Lead I2DDDDDD

S Curve No IIU
Create Table

See Next Slide

0

30° B0° El 1zo0®  150* 180° 210° 240° 270 300° 330°  360°




F Flying Shear Profile
Design -6

Create E-CAM Profile for Moving Load Table (3) —
Examine Operating Speed of Master and Slave

On E-CAM profile, setting “Master Simulate Velocity” to
1.923076923 which is smaller than E-CAM (Slave)
speed=1.942 is able to adjust the operating path of
master axis and slave axis, and accel. & decel. area of
slave axis so as to make the speed of flying shear axis
and master axis be the same.

Information | Circuit I

Urit: fom
Slave Pulse 10000 PUIL
Master Pulse [v |52 pulse
Master Sumulate Yelociky IFpulse,l’s
Slave Information
x: lzoas

M| ¥ Paosition ¥ E41666.250  PUU, E4.167  mm

W v velocity (v 19424.825 pu

|i| [~ &cceleration .ﬁ.{‘.|




A\ NELTA Flying Shear Profile
Design -7

Create E-CAM Profile for Moving Load Table (4) —

Adjust Speed through Commands of Slave Axis

Use Lead Command Length to make adjustment. Perform testing repeatedly
and stop until the speed of flying shear axis and master axis become the same.
The Lead Command Length will be adjusted from 2000000PUU to 1980000PUU.

~ Speed Section ﬁ_@ﬂﬁiﬁéﬂﬂﬁ |
‘ P5-81 ; Data Array stark position (100 | PS-81 : Daka Array start position ilDD —||
‘ PS-52: E-CAM freas: M{S~720) |200 —| PS-52: E-CAM Areas: M{S~720) 12':":' —“
‘ IDL1 : Waiting AreD % == |J IDL1 : Waiting Argl0 % =30 |J|
‘ ACC P.u:u:eleratiu:urIS %, =3 10 | | ACC .ﬁ.cceleratimiS Yo =p % J_“
| CONST: Constanfss % => 170 | CONST : Constantiss % => 170 | |
‘ DEC : DeceleratinrlS Yo =1 i:' DEC : Deceleratinr’S o= m|

IDLEZ : Stop ArealS =z 10 | | IDLEZ ; Stop Areal w [
Lead 2000000 FULD e oscgyy (1950000 '
‘ S Curve No IID | S Curve Mo !

Create Table |

Information ICircuit I

Urit: fom
Slave Pulse 10000 PUIL
Master Pulse [v ISZ— pulse
Master Sumulate Yelocity IFpulse,l’s (

Slave Information

®11z0,15°

W ¥ Position E41666.250 FUL, B4.167  mm

W/ W welocity Wiy 19424.825 Pu

I:' [ Acceleration .ﬁ.(‘l

_ o= a0= =l Q0= 1z0®  150°  180°  Z10° 240 Z270° 300 330° 3609




F Flying Shear Profile
Design -8

Create E-CAM Profile for Moving Load Table (5) —

Adjust Speed through Pulse Number of Master AXis

Use Lead Commmand Length to make adjustment. Perform
testing repeatedly and stop until the speed of flying shear

axis and master axis become the same. The pulse number of
master axis will be adjusted from 11440 to 11555.

PE-83: E-CAM Cycle Number: M 1 PS-83: E-CAM Cycle Mumber: M
PS-G4: E-CAM Pulse Number of Master-axis: P Q 1440 B e -B éz
tPulse Mumber of Master-axis P, Corresponding E-CAM Cyele Table M) . (Pulse Mumber of Master-axis P, Corresponding E-CAM Cyele Table M)

Inad Previous
Download | Downloa

Information I ircui I /
Circuit Cre atE T able '-=:ai-=:ai»-.:;-:a-'-.-&":a-=;-.\"-=;‘.'-=;-.vi-.:;-:-.;-.-:;:.-s-.».;=:=;;:.:..‘-a.::ai-::ai--.-s—::ﬁ-.-'..-::‘a.::-'..=:t-.'.:.-=:a-'-=:a-'-=:&-=:a-'-=:a-'-=:a-'-=:a-'-a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:&-=:a-'-=:a-'-a-'-=:&-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:a-'-=:ai-::ai-::ai—::ai—::ai—::m—h
Uik Imm = X = =7

e 7
Slave Pulse IIDDDD

Master Pulse v |52 pulse
Master Sumulate Yelocity |1|:|U pulses Cl1.923075923 rmm

Slave Information

% 120.15*

W v Paosition v E41666.250  PUL, B4.167  mm

W v velocity Wiy 19424.825
Ii' [~ acceleration .ﬁ.lﬂ




AANELTA Flying Shear Profile
Design -9

Create E-CAM Profile for Filling Axis (1) —
E-CAM Profile Direction and Moving Distance
Please refer to the torque output direction settings of

parameter P1-01.

N

Moving
Distance
#0mm P1-01 Torque

Output Direction
Settings is set to 1
(CW: Forward)

P1-01 Torque
Output Direction

Settings is set to 0
(CCW: Forward)

Moving gosmonf Moéing Position
Distance ;lil‘fe 0 Distance Curve of
s Filin
40 . 40mm g
E m AXis —_— AXis




F Flying Shear Profile
Design -10

Create E-CAM Profile for Filling Axis (2) —
Motor Operating Direction and E-CAM Profile
Same pulse commmand corresponds to the same position curve.
Using Torque Output Direction Settings is able to change the
motor operating direction. In ASDA-A2 series, motor forward
direction iIs defined as the increasing direction of encoder
pulse number. The motor operating direction in the figure
below is just the reference for explanation, not actual motor
operating direction.

Pulse Command E-CAM Profile Motor Operating
P5-16 is positive, pulse Position Curve Direction
number is increased in

forward direction P1-01

P5-86 is positive, pulse Torque Output
number is increased in Direction
forward direction Settings = 0

JUuUuUL
P1-01
JULUUe * Torque Output
Dlrectlon *

Settings =




AANELTA Flying Shear Profile
Design -11

Create E-CAM Profile for Filling Axis (3) —

E-CAM Profile Selection

The E-CAM profile must be set in accordance with the
motor operating direction. The following two E-CAM
profile could be both used for flying shear applications.

Execute Pr path,

Execute Pr path,
\ control moving table control moving table
Filling Axis to go back to home Filling Axis to go back to home
Position Curfe Moving posmon quickly. Position Curve Moving position quickly.
i Load Table Load Table
I Speed Curve Speed Curve




A nErTa Flying Shear Profile
Design -12

Create E-CAM Profile for Filling Axis (4) —
Position Curve and Speed Curve

The curvature of E-CAM position curve and concave- convex
direction will affect the operating speed of E-CAM AXis.

. Units: Time .l Units: Time
Fosition Position is Speed Position Position is
Curve p Curve Speed

incremental incremental




AANELTA Flying Shear Profile
Design -13

Create E-CAM Profile for Filling Axis (5) —

E-CAM Curve Areas

Position curve of filling axis could be divided into two parts
and these two curves do not need to obtain a 1:1 ratio.

The motor operates Iin one direction only in each E-CAM
area on principle. Stop

Decel. Area Accel.

Area

o nf‘rea . E-CAM
yne. . Position
. Curve of
Accel EFilling Axis Decel.
Area Thtal 400 Area
i E-CAM Areas
200 E-CAM > g 200 E-CAM >
Areas Areas
45% 55%
[ ) o

()




F Flying Shear Profile
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Create E-CAM Profile for Filling Axis (6) — E-CAM Curve Areas

Position curve of filling axis could be designed as the figure shown
below as it also comply with “motor operates in one direction only in
each E-CAM area” this principle. But this profile is not more easy-to-use
than the profile shown on previous page 115, so it is recommended to
create E-CAM profile by referring to previous page 115.

Stop Wait

L Area | Area Accel.

E-Chm

Dece
Area
Sync.

Posifion
i Curye of
Accel Fﬂlin% Axis | Decel.
Areq ' otal 400 E-CAM Area

| Areas
IS0E-CAM @ 250E-CAM —
reas

65% 135%|19%;  Areas g1¢,




AANELTA Flying Shear Profile
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Create E-CAM Profile for Filling Axis (7) —
Speed Curve and E-CAM Profile

Speed Curve Speed Curve

Position Curve Position Curve

Accel. SyncDecel. Stop Akcel. Sync. Decel.
Area, AreaArea Area Area Area Area




AANELTA Flying Shear Profile
Design -16

Create E-CAM Profile for Filling Axis (8) — 1st E-CAM Profile
Choose ”Speed Section” function to create E-CAM profile.

INn this example, If the lead command length is set to 40mm
and pitch is set to 10mm, it indicates that the motor has to

rotates for 4 revolutions. If P1-44=128 and P1-45=10, the

lead command length should be designed to 400000 PUU.

P1-44=128
| P1-45=10
E-CAM

Ppsition Cur\,le
of Filling Ax‘s

200 EECAM —p
450792 550,

Stop Area

Decel. Area

Sync. Area

Accel. Area

Please select one way to create E-CAM Table,

ACC

1o CONAT




A\nELTa Flying Shear Profile
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Create E-CAM Profile for Filling Axis (9) —

Acceleration and Deceleration Ratio of 1st E-CAM Profile
After complete the following settings in “Speed Section”
table, only click “Create Table” button, then E-CAM profile

and E-CAM profile table will be created and shown
Immediately.

 Speed Section Image Table |

P5-31 : Diaka Array stark position (100

PE-82: E-CAM Areas: N(S~720) |400

IDL1 : Waiting AreD % =3

ACC ¢ Acceleratiods o =3 20

45 %
]
DEC : Deceleratiofs == B[] 0

Postiog ¥ 10
IDLEZ : Stop Areg™s o == 220 —&-&-ﬂ o

Lead I FUL

5 iCurve Mo 10

COMST : Constanf3s |2 => |14|J

140




AANELTA Flying Shear Profile
Design -18

Create E-CAM Profile for Filling Axis (10) —

Export (Save) 1st E-CAM Profile Table Data

Right-click the mouse on any column of E-CAM profile table and
select “Export points” from pop-up menu. After entering correct
iInformation and then click OK button, the data of E-CAM profile

table could be saved in a file.

Image Table |

From I 1 To |5

v &l poinks

(=] .
E[ ]t. | 1.5 5.6 :I,:Iq = = —

= Fast Input Edit | o
Tnsert one Seperate symbole

Delete one

[mport points

Export points Cancel |
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Create E-CAM Profile for Filling Axis (11) —

2nd E-CAM Profile

Choose ’Speed Section” function to create the return E-
CAM profile. In this example, the lead command length is
designhed to 400000 PUU and E-CAM area number is set to
200 as well. The system will create the reverse position
curve and the users can use it to complete 2nd E-CAM
profile.

Accel.
Area

Position
Curve of Decel.
Filling Axis
200 E-CAM

R Areas —> |




A\ NELTA Flying Shear Profile
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Create E-CAM Profile for Filling Axis (12) —

Complete Relevant Settings for 2nd E-CAM Profile

Complete the following settings in “Speed Section” table
(ensure to use S Curve No) and then click “Create Table”
button to create E-CAM profile table. After E-CAM profile table
IS created, right-click the mouse on any of column of E-CAM
profile table and select “Fast Input Edit” from pop-up menu.

- Speed Section Image Table |

F5-81 : Data Array start position (100

PS-82: E-CAM Areas: N{G~7200 (200

IDL1 : Waiting Ared =x10

ACC ¢ Accelerations o == 10

COMST Cnnstan!EE % == 170 0 5 3 i °  G0® 90°  120° 150° 1B0° 210° 240° 2F0°  300°  330°  360°

3

DEC : DeceleratiurIE Yo =2 A[® 1.5 3.6 5.4
10 Postion ¥ as 222

IDLEZ : Stop Areali_J% =>
Lead 400000 PLLI

5 Curve No Inzert one
Delete one
@ |
Import points
Export points




AANELTA Flying Shear Profile
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Create E-CAM Profile for Filling Axis (13) —

Edit Data of E-CAM Profile Table

When E-CAM “Fast Input Editor” dialog appears, the users
can edit the data of E-CAM profile table (see the figures
below) to redraw and create new E-CAM profile.

 Fast Input Editor ~Fast Input Editor
From |0 To 200 From [0 Tofzon
i ascend " ascend -
-1 EEED 400000
" Descen d ™ Descen d _
1 - I 2 [ [
l e ¥ | -
= >
|
i Copy " Copy
" Exchang " Exchang
|Offset Poinks |1 | OFffset poinks |1
i Don't close, continue next operation [T Don't close, continue next operation
K Cancel | Ok il Cancel |




AANELTA Flying Shear Profile
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Create E-CAM Profile for Filling Axis (14) =

Export (Save) 2nd E-CAM Profile Table Data

Click “Draw” button, the E-CAM profile will appear immediately. Right-
click the mouse on any column of E-CAM profile table and select “Export

points” from pop-up menu. After entering correct information and then

click OK button, the data of E-CAM profile table could be saved in a file.
0 1 = ==
Bl°] i E-CAM = [B]X]
Poskion ¥ |0
- B I W
: ti-cm;q nve
L) SENRERREN RN =i E
"""""""""""" v &l poinks
yeed Curve l
@ it —
R Er———— |3 "C:'I,Dcu:umenl:s and Settings\wines. vang L 2. ] I
H[® 1] 1.8 3.6 C.4
F'[l:us]til:nn‘f 40000 R ~esar s ) - =
Fazt Input Edit
ﬁ& [nsert one
Dielete one ok Cancel | m
4
< Tmport podnts T ' ' ' :
| Bxport potnts
3
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Create E-CAM Profile for Filling Axis (15) —

Combine E-CAM Profile Table Data

Select “Manual Create” option from drop-down menu, after entering
the E-CAM area number and clicking “Create Table” button, E-CAM
profile table will be created immediately. Then, right-click the mouse
on any column of E-CAM profile table. When the pop-up menu
appears, select “Import points”.

~Laod

PS-51 : Diata Array start position (100 ar'j__

&

P5-52: E-CAM Points: N{5~720) 400
S— r-l
Please select one way to create E-CAM Table, ‘

Manualy Create Create Table II ‘

‘ 0 1 7 3 4 5

el o 09 1.5 2.7 3.6 4.5

Pastion ¥ [400 300075 —o00n4n aonen 399556 39

Fazt Input Edit

Insert one
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Create E-CAM Profile for Filling Axis (16) —
Import E-CAM Profile Table Data
Import the data created previously by using “Speed Section”

function. Please note that one E-CAM area number should be
repeated and the file location must be entered correctly.

FEX

:rnmIEDD To |4|:I|:I I

=r|:|m|EI To (200

[ &l points [ Al points
| 3
IC:'I,DDn:uments and Settings'l,winex.yang'l,ﬁﬁ'l,l SR IC:'I,D-:n:uments and SEttings'l,winex.yang\,ﬁﬁﬁ,z.t:-:t
Seperdte symbale :ITaI:I ;‘ Seperlte symbole :ITaI:u ;‘

| Ik, Cancel |
————————————————
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Create E-CAM Profile for Filling Axis (17) —

Complete E-CAM Profile and Profile

Click “Draw” button and the final complete E-CAM profile
will display immediately.




netta CAPTURE SYNC AXIS -1
Food Packaging Machine

Pulses of Master Axis
OA, /OA
OB, /OB

Mark Sensor

Y% Homing (Return ¢ @
f to home position) Homing (Return
to home position)
Pulse, /Pulse O

Pulse, /Pulse . A .
Sign, /Sing TT via DI7 Sign, /Sing T via D17
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System Configuration Explanation

Packaging Materials Feeding Axis

The job of this axis is to send packaging films to the
packaging system. This axis iIs also the master axis of servo
system which is used to send pulse signals to E-CAM axis and
control E-CAM axis.

Rotary Knife Control Axis

This axis is built-in with E-CAM profile for controlling the
rotary knife to cut the packaging films. As there are print
marks on the packaging films, it is needed to use mark sensor
and performs cutting operation by referring the mark signals.

Products Feeding Axis (Conveyer)

This axis is built-in with E-CAM profile for controlling the
feeding speed. Its usage is similar to rotary knife control axis.
But, the difference is that the E-CAM profile is not the same as
rotary knife control axis and it must operate smoothly (in a
smooth speed).
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Analysis of Inaccurate Cutting Problem

Deviation is fixed

The potential cause may be positioning error. In order
to solve this problem, the users can adjust the position
of mark sensor or change the setting value of P5-87 to
adjust the lead command length before E-CAM is
engaged.

Ideal Cut Line
| -] -] - - -
I | | || |1 |1
I || || || |1 |1
|1 | |
Actual Cut Result | ] N

y
1
y
1
y
1

Deviation is a fixed value
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Analysis of Inaccurate Cutting Problem

Deviation iIs not fixed

Some of the potential causes are mentioned below:
Ball screw slips

Film tension is change

Packaging materials is dirtied
Inaccurate print mark

Pulse lost of master axis

Calculation errors caused by calculator

DI - =

B
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Analysis of Inaccurate Cutting Problem

Deviation is not fixed
This problem could be solved by using CAPTURE
SYNC AXIS function.

Ideal Cut Line
I - &= =] | —]| | b
| | | I | | |
| | || - | I |
Actual Cut Result H i H
R

I I I

Deviation is not a fixed value
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Master

Analysis of Inaccurate Cutting Axis needs
Problem —| Josene

_ ]
Pulse Command of Master Axis
and E-CAM AXIs. — N |<— Pulses sent

7 by Master

Suppose that the master axis has y Axis =N
to send pulses N when setting cut | N | Pulses sent
length, iIf the pulses sent by by Master
master axis is more than pulses N, Axis > N
the time of cutting operation will y
be advanced. When the pulses —>| N |<— Pulses sent
sent by master axis is less than T by Master
pulses N, the time of cutting Y Axis <N

operation will be delayed.
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Introduction of CAPTURE SYNC AXIS

This function is available in firmware V1.009 and later
ASDA-A2 models. Setting a fixed cut length is able to
reduce the deviation occurred at every cut so as to
eliminate the accumulated errors caused between

every cut.
Mark Sensor
"""" 0 U
Pulse
& =) T utput

U U CAPTURE

Pulse Input of SYNC AXIS
Master Axis P5-77

Capture Source
Setting P5-39 B
Setting
(B=1 or 2)

ASDA-A2 Servo Drive
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Relevant Parameters Settings

P5-78 Interval Pulse Number of CAPTURE SYNC AXIS
= Cut Length
P5-83 E-CAM Cycle Number (M) = 1
P5-84 Pulse Number of Master Axis (P)
= Corresponding Pulse Number of Master AXis
1. e. the input pulses input from master axis
which control E-CAM profile rotate 1 cycle
I.e. the required pulses for moving “Cut
Length” by E-CAM axis
P5-88 Y=5, Command source setting is set to CAPTURE SYNC AXIS
(P5-77)
P5-88 Z=2, Engage timing is set to any point of CAPTURE SYNC AXIS

Corresponding Pulse

Number of Master Axis
Ideal Cut Line = JUUT =

- - - - -
i i i

— -

Cut Length
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Parameters Settings for CAPTURE SYNC AXIS

P5-77 Position of CAPTURE SYNC AXIS

This parameter is used to set the position that synchronizes with the
capture signal so as to monitor the received pulses of CAPTURE SYNC
AXIS, i.e. the pulses provided for E-CAM system.

P5-78 Interval Pulse Number of CAPTURE SYNC AXIS
This parameter is used to set the standard length of CAPTURE SYNC AXIS,
I.e. required cut length.

P5-79 Error Pulse Number of CAPTURE SYNC AXIS

This parameter is used to display the accumulated error pulse number
between actual output value and ideal setting value.

Error Pulse Number of CAPTURE SYNC AXIS =

Output Value of SYNC AXIS — ldeal Setting Value of SYNC AXIS

= P5-77 Accumulation Amount — (P5-78 x Capture (Output) Times)

P5-80 Max. Correction Rate of CAPTURE SYNC AXIS
This parameter is used to limit the correction rate of CAPTURE SYNC AXIS
at every output.

Ideal Cut Line
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CAPTURE SYNC AXIS Correction Function

CAPTURE SYNC AXIS

Function
P5-80 Correction rate
P5-79 Accumulated error pulse
CAPTURE # number between actual output value » SYNC Axis
Axis Input P5-37 and ideal setting value Output P5-77
(0 is the ideal value)
P5-78 Set Cut Length

P5-79 = P5-77 - (P5-78 x CAPTURE times)
Correction Rate = Output Pulses of SYNC Axis - Input Pulses of SYNC Axis
(100 - P5-80)% < Correction Rate < (100 + P5-80)%
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Max. Correction Rate of CAPTURE SYNC AXIS

P5-80 SYNC Correction Rate

When the value of the correction rate is higher, the SYNC error value
will go towards O quickly, i.e. attain the desired position more easily,
but the changes of the speed are very fast.

When the value of the correction rate is lower, the SYNC error value
will go towards O slowly, i.e. attain the desired position more
difficultly, but the changes of the speed are very smooth.

The following figures are for reference only, not actual application
result (Delta Confidential Information).

Max. correction rate
One time error

HI

Accumulated errors Input
Outputs after correction
Set ideal outputs

Accumulated errors Inpu

Outputs after correction

Set ideal outputs

Max. correction rate ] ] [ ]
One time error e

m— —
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Set Cut Length

P5-78 Interval Pulse Number of CAPTURE SYNC AXIS

This parameter is used to set the standard length of
CAPTURE SYNC AXIS, i.e. required cut length.

The setting value of this parameter must be correct,
otherwise there will be an offset value Iin the system
always. The users can use monitor variable 051h to
monitor the actual input pulse value and then set this

parameter Correctly.

—
I
Ideal Cut Line |

Error

(Offset |« |
Value) | Imaccurate |

| I
- Cut Length -

X

—» <
Accurate Cut Length
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Set Error Pulse Number

P5-79 Error Pulse Number of CAPTURE SYNC AXIS

It can be monitored by monitor variable 054h. When the ideal
setting value goes towards O, it indicates that the correction
value is set correctly. If the setting value of P5-79 changes
excessively or will not go towards O, it indicates that the
correction value is not correct. At this time, please examine
the setting values of relevant parameters or adjust the
mechanical system. This parameter can also be set when the
users want to correct or reset the accumulated errors.

One ti

I 'r
Accumul€d errors Input

Outputg/afté correction
Set id€al outpNs
One fime errc '

Max. cg jon rate . N

Accumulated grors Input #
Outpiyts afterLorrection 0
Set ideMmearfputs

Max.correction rate
i eryor
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Error occurs at the first cut

When executing the first cut, there should be no
accumulated error (P5-79) in the system. Therefore, If the
error occurs at the first cut, CAPTURE SYNC AXIS could not
correct the error. At this time, the users need to set P5-79 to
let the system move to the correct cut position. After the
system moves to the correct cut position, record this setting
value and set P5-87 to the setting value of P5-97.

ldeal Cut Li First Mark,
eal Cut Line E-CAM is engaged
( - ]

Yy L [

- — —» -

I Set P5-79 first to test this

Actual Cut Result .
distance, and then enter

this distance value into

P5-87
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When registration marks are missed

When CAPTURE SYNC AXIS function is used, if the
registration marks are missed (printing error), CAPTURE
SYNC AXIS still can perform cutting operation according
to the parameter setting values of the servo drive and

continue perform synchronization correction until
registration marks appear.

. These 3 marks are missed
Preset Cut Line  _ (printing error erroy)
[ ? ? ?
1 ]
) | |

2EEE
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Relevant Parameters Settings for CAPTURE SYNC AXIS

CAPTURE and COMPARE functions will be both used.
CAPTURE Function Settings

CAPTURE Enable Setting: (P5-39 X Settings):
O: Enable CAPTURE function

CAPTURE Source Setting: (P5-39 Y Settings):
1: Auxiliary Encoder ; 2: Pulse Command

CAPTURE Activate State settings (P5-39 Z Settings):
O: Normally open (use N.O. contact, rising-edge triggered)
1: Normally closed (use N.C. contact, falling-edge triggered)

CAPTURE Trigger Time Setting (P5-39 U Settings: No need to set it

Start Address of Data Array (P5-36): Set to an unused address, In
case the other important data is overwritten.

Note: When using CAPTURE SYNC AXIS function, the system will
enable COMPARE function automatically after CAPTURE function is
completed. The parameters of COMPARE function will be introduced
later in this presentation.
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COMPARE Function

Using COMPARE function to enable the CAPTURE
function can prevent interference and enhance the
system stability.

System will receive
Correct with durty wrong mark signal

Mark Signal spots, mark dueto dirt t
= signal will not He 0 ATy OIS

be sent @
'
0

CAPTURE
function 1s
disabled
in this area.

X

l....
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CAPTURE /7 COMPARE Function

When the setting value of P5-78 is higher than the
setting value of P5-96, the correct registration mark
will be ignored and result in abnormal system operation.

P5-96 is Macro Parameter (Set COMPARE function),
avallable in firmware V1.009 and later ASDA-A2 models

- P5-78 —>
- P5-96 —>
—
CAPTURE
function 1s

disabled
in this area

«— Approx. 80% —,p

of cut lanoth
WA wuAu l\«llstll

< Cut Length —»
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Macro Parameters

Macro parameter can execute several macro commands by using one
parameter only. If use macro parameters, the users do not need to
set and enable each macro command one by one. It can save the
setting time and reduce errors.

P5-96 Motion Control: Macro Parameter 1
IT this parameter is specified by macro command, ensure to
enter the relevant setting values correctly.

P5-97 Motion Control: Macro Command
Execute macro commands and display the execution result

Activate P5-97

Macro Parameter,
P5-97=1 Macro Command

P5-96
O Macro Parameter

Enter Relevant
Setting Values
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Usage of Macro Commands

Write macro commands into the specified parameters.
For example, when the macro command code is set to 0001h, set

P5-96 as COMPARE first coordinate, i.e. the position where 80%
of cut length for covering dirty spot.

x 2

Enter macro command code into P5-97
For example, entering command code 0001h is for enabling

CAPTURE SYNC AXIS

The system will display the execution result of macro command
via P5-97.

For example, if 1001h displays, it indicates that the CAPTURE
SYNC AXIS is enabled successfully.

For example, if F002h displays, it indicates that the CAPTURE
function is enabled and the users need to disable it.
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Parameters Setting Steps

Set CAPTURE SYNC AXIS
parameters
P5-78: Input pulses of master
axis for cut length.
P5-80: SYNC Correction

-

Set E-CAM Parameters
P5-88 X=0
P5-88 Y=5 (CAPTURE SYNC
AXIS (P5-77))
P5-88 Z=2 (for enabling
CAPTURE function and

o)

Set CAPTURE Parameters
P5-39 X =0
P5-39 Y=1 or 2
P5-39 Z=NO or NC
P5-39 U=Unused (No Need to
Set It)

Ratio other necessary E-CAM PS-36 Set to unused address
settings) of data array.
Ll Ll PLIULEA, TN Return to Home position and
AXIS posthior Set COMPARE Parameters
Enable E-CAM function
Macro Command Parameter Master axis return to Home Set Macro Parameter P5-96
P5-97=1 l« E-CAM axis return to Home l« Set the COMPARE first
(CAPTURE / COMPARE . coordinate (P5-56) to unused
) . Enable E-CAM function
functions will be enabled address of data array.
. P5-88 X=1
simultaneously)
Disable CAPTURE SYNC
AXIS
Macro Command Parameter
P5-97=0
(CAPTURE / COMPARE
functions will be disabled
simultaneously)




Thank You
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