HOW TO OPERATE E-CAM
ON ASDA-A2




A\nELTA To Audience

Advance level

This slide will teach electronic cam on ASDA-A2.

For better understanding the content, the new PR of
ASDA-A2 should be known.

Revision
February 21, 2011.




A\nELTA The Contents

Parameters of E-Cam
Master sources, Clutch, Master E-Gear, E-Cam
curve, Slave E-Gear.

Rotary Shear
Background knowledge, E-Cam curve of rotary
shear, Mark tracking function

Flying Shear
Background knowledge, E-Cam curve of flying
shear, An application.
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Electronic Cam (1)

From Machine Cam to Electronic Cam

Mechanical
Power

Input of
Master
AXis

fiii
@ Output
/ of Cam

Cam

Pulse
Command

S

/

If both of the axes work in the same manner, the Servo
system can be used to replace the mechanical CAM.




A nELTa Electronic Cam (2)
What is E-Cam?

The slave axis iIs as a function of the master axis. And
the function defines a pattern with which the slave
follows the master.

Input,
Master axis

###
Cam, F(m) @ sﬁﬂlp:i’is




A nELTa Electronic Cam (3)
More on the Function

The horizontal axis is for the master, and vertical axis
IS for the slave.

PUU,
Position
(Slive) A position to
The mapped position
position on ]
slave. mapping.

N

: Pulse

- = > (Master
The pulse train ( )

from master.

Juuuuu




AMELTA E-Cam Parameters
What's on ASDA-A2?

There are some parameters of E-Cam system as below.

Master AXis:
Sources of main axis Clutch:
P5-88.Y Control the timing that

slave starts to follow
master.

P5-88.UZ, P5-87, P5-89
Master E-Gear:
The scaling of
command pulse.
P5-83, P5-84

Slave E-Gear:

The scaling of E-Cam
curve to output.
P1-44, P1-45, P5-19

aaas

E-Cam Curve: Output of
The E-Cam function E-Cam

defines the relationship of
master and slave.

P5-81,P5-82,P5-85




& nerta Sources of Master Axis (1)
6 Sources of Master AXIs

Two of those are virtual signals and the remaining four
ones are physical signals.

P5-88 High Word Low Word
E-Cam S 0 BA U Z Y | X
Settings [0~2| - | 00-3F 0-8) 0~2 0-5 0-1

The same as P5-39.B P5-88.Y=0

(Capture source setting)

Linear Encoder (CN5) P5-88.Y=1

CN5

Pulse Command (CN1) P5-88.Y=2 !

PR Command P5-88.Y=3

(Internal signal)

1 ms clock P5-88.Y=4

(Internal signal)

Synchronous Cap. Axis _
(P5-39.B, Mark tracking) P5-88.Y=5




& nerta Sources of Master Axis (2)
Physical and Virtual Axes
The virtual signal is a convenient design for test E-Cam

without physical master signals. All the physical
signals get into Servo via CN1 or CN5.

Host controller,
Driver, Encoder...

PR#
Position control orJ-
Speed control

1 ms clock

(1KHz, fixed [1[L

frequency)




A nELTa Sources of Master Axis (3)
Pulse By-pass

There sometimes requests several slaves to follow the
same master. ASDA-AZ2 is integrated a function called
pulse by-pass which can deliver the receiving pulse
train to the next stage. The passing wouldn’t have any
attenuation since ASDA-A2 works as a repeater. The
delay time for one pass is 50 ns.

->| |<- 50 ns = 0.00000005 s

Delay

)”L%

Signal strength is the same, no attenuation.




&\ nELTA Sources of Master Axis (4)
Pulse By-pass by CN1

P1-74.B=2 is set for pulse by-pass from CNL1.

- .I__ — = - >
QIR T e =l |
= .I__ — = - >
QITIIORNF T e =l |

Main Slave 1 Slave 1 Slave 2 Slave 2 Slave 3 Slave 3
CNA1 CNA1 CN1 CNA1 CN1 CN1 CN1
OA, Pulse, OA, Pulse, OA, Pulse, OA,
/OA, /Pulse, /OA, /Pulse, /OA, /Pulse, /OA,
OB, Sign, OB, Sign, OB, Sign, OB,
/OB /ISign /OB /Sign /OB /Sign /OB

P1-74.B = 2 P1-74.B = 2 P1-74.B = 2




A nELTa Sources of Master Axis (5)
Pulse By-pass by CN5

P1-74.B=1is set for pulse by-pass from CNb5.

Main Slave 1 Slave 1 Slave 2 Slave 2 Slave 3 Slave 3

CN1 CN5 CN1 CNS5 CN1 CN5 CN1
OA, OptA, OA, OptA, OA, OptA, OA,
/OA, /OptA, J/OA, /OptA, /OA, /OptA, /OA,
OB, OptB, OB, OptB, OB, OptB, OB,

/OB /OptB /OB /OptB /OB /OptB /OB
P1-74.B = 1 P1-74B=1  P1-74B=1



AISELTA

Pulse Flow Diagram

Linear
Encoder ~—

Main
Encoder

CN5

P1-74.C
Polarity of pulse

encoder

é

signal for linear |;>

P5-17
Linear
encoder
counter

CN2

P5-18
Pulse
command
counter

P5-16
Main
encoder
counter a 1 2
P1-74.B
Source selection
of OA/OB/OZ
|
P1-03.B
Output Pulse
polarity

Sources of Master Axis (6)

Internal
E> circuit

Pulse input
—1 Pulse, /Pulse
Sign, /Sign

CN1

Pulse output
OA, /OA
OB, /OB




& nerta Clutch (1)

Timing Controller

The clutch will set the timing of slave axis to follow the
command of master axis.

High Word Low Word
E C P5'888 . S 0 BA U Z Y X
-Cam Settings 0~2| - | 00~3F |0~8 0~2 0~5 | 0~1

P5-88.Z
Engaging

f P5-88.U

" Disengaging

5

Cam Cam




AISELTA

Clutch (2)
Engaging Timing Control
Three conditions to engage the clutch.

High Word Low Word
ECPS-SSS' S |0 BA U | Z Y X
-Cam oettings [, 00~3F | 0~8  0~2 | 0~5 0~
Engage immediately when ;
E-Cam enabled. P5-88.7=0 Engaging
(P5-88.X=1)
Digital signal enabled. —
(DI=0x36, DI Cam ON) P5-88.2=1 %
Any action of Capture —
function. P5-88.2=2




& nerta Clutch (3)
Why Capture function?

The Capture function is designed to activate E-Cam
because of its high speed input. When the Capture
function fetches the position, it will bring the E-Cam
function enforcement simultaneously. Sometimes, the
position that Capture function gets is not for any
purpose.

Engaging

A T

P5-39




N
A\nELTa Clutch (4)
Disengaging Timing Control

Multi-conditions can be set with Bit-OR. The condition
2,4, and 6 are mutually exclusive; that is, only one of
them can be selected.

High Word Low Word
P5-88, E-Cam Settings s 0| BA U zZ Y X
0~2 | - 00~3F | 0~8 | 0~2 | 0~5 | 0~1
P5-88.U=0 5 g
Bit [ [ [ [ | L Gl P5-88.U=8
- Digital signal disabled to i Disengaging

P5-88.U=1 9 digengage Shut down E-Cam when
BitL | | 1N (DI=0x36, DI Cam OFF) disengaging. (P5-88.X=0)

P5-88.BA<>0 ﬁ

P5-88.U=2 Fixed number of master

"Nl B pulse to disengage. Call PR defined in P5-
Bit (P5-89) 88.BA when disengaging.
P5-88.U=4 Fixed number of master
. pulse to disengage with
Bitl M | cycle function. (P5-89) ﬁ
P5-88 U=6 Fixed number of master
BitE-j pulse to disengage for Call PR, if P5-88.BA Shut down E-Cam, if
smooth speed. (P5-89) is not zero. Bit 3 of P5-88.U set.




& nerta Clutch (5)
Bit-OR for Multi-Selection

The Bit-OR combination i1s as below.
It is not for
condition

P5-88.U=8 | shutdown E-Cam when P5-88.U=4
Bit.j:D disengaging. (P5-88.X=0)

Disengaging

T
4

P5-88.U=1 Digital signal disabled to
i disengage.
Bit. | | B 51-0x36, DI Cam OFF)

P5-88.U=2 Fixed number of master
i pulse to disengage.

P5-88.U=4 Fixed number of master
gitl M || pulse to disengage with |
: cycle function. (P5-89)

P5-88.U=6 | { e isengage for
Bit_ N | smooth speed. (P5-89)

Only when

P5-88.U=2,
Call PR defined in P5- 4 or6is

P5-88.BA<>0 88.BA when disengaging. selected.




& nerta Clutch (6)

Select 2 or 6to PUU, Positi
o slave)  P5-88.U=2
ISengage The Servo will

Disengaging with St:gs?tti;?"s/é‘

fixed number of exactly when it :

master pulses. disengages. | _ i, Pulse
—~— — (Master)

The focus of The pulse number set in

condition 2 is P5-89 for disengaging.

Juuuururo
accuracy of N
. . . , FOSITion
position while Slave)  p5.88.U=6

the condition 6 The Servo wiuﬂj‘

is for smooth stop around
this position
speed to stop. with smooth

Speed to stop. : Pulse

— —

—~" _ (Master)
The pulse number set in
P5-89 for disengaging.
Junnnnn




& nerta Clutch (7)

Select 4 to Disengage

Disengage with fixed number of master pulses, take
a rest for certain pulse number set in P5-92, and
engage again to repeat the cycle until other
commands put to stop.

P5-88.U=4

PUU, Position

(Slave)
A %

— —__p Pulse

~—— —~ (Master)
The pulse number p5.92 for The pulse number

set in P5-89 for resting. setinP5-89for @ ® @
disengaging. disengaging.

— —




& nerta Clutch (8)

An Inactive System & Disengaging a System

An inactive E-Cam system is a system with shutting
down E-Cam function, and the disengaged E-Cam
system has a working one but the motor is not running.

)

Inactive
E-Cam Disengaged
(Shut down E-Cam E-Cam
Function) (In neutral gear)



& nerta Clutch (9)
Set 8 to Shut Down E-Cam

The Bit 3 of P5-88.U can set to stop the operation of
E-Cam when disengaging.

Shut down
E-Cam.

Disengaging

X




& nerta Clutch (10)

The State-transition of E-Cam
There are 3 states to indicate the status of the E-Cam

SyStem ' P5 88 High Word Low Word
E.C -S ' slo| BA U |z | Y X
-Cam Settings = 00~3F | 0~8 | 0~2 | 0~5 | 0~1
P5-88.U=1,2,6

P5-88.X=0

Lead pulse set in P5-87'%
reached. (Can be read fro
monitoring variable 061)




& nerta Clutch (11)

The One-Time-Deal Lead Pulse

There are two parameters for lead pulse which is a
delay for clutch to get engaging when its engaging
condition met. P5-87 Is one time deal.

PUU, Position
(Slave) S?gp
A

Condition of

engaging met.
S0->S2 Pulse
: (Master) Lead piyse The gbndition

.:'I'LI'LI'LI'LI'LI'LI'IJ'IJ'IJ'IJ'IJ'I_I'IJ'IJ'IJ'IJ'IJ'I. > setin PSR7 set/h P5-88.2

Lead: pulse reached.
met, engaging.
S24S1

+ 4




& nerta Clutch (12)
The Cyclic Lead Pulse

The number of lead pulse is P5-92 is a cyclic one
associlated with disengaging condition 4.

PUU, Position
(Slave)

A

P5-88.U=4.
$1->82 Pulse
(Master)

JuuvuvuuuvuvuvuuUuuuUuuL

LeadEpuIse
met, engaging.
S2+51

$ 4




ANELTA Master E-Gear
The Resolution of Pulse Command

The master E-Gear (electronic gear) will change the
resolution of master pulse command. The P5-83 can be
adjusted while engaging. Puu, Position

o

(Slave)

uo , Pulse
— ~v" AE (Master)
P5-84 _ N
P5-83 '
— 10000 __ 1000000 _ 5
10000 = 1 = —100 - — —
12500 = 12500 _ 1250000 _ _ [ L_L__ ¢
o 1 100
8000 = 10000 _ 1000000 _ [ 1__: .
125 T 125¥_/w
10000 __ 1000000 __ 1 E 1000000
12500= —95 = ~ 80 JQ | 4507
1000000
288°



& nerta E-Cam Curve (1)

Where Is the E-Cam curve?

The curve is stored in the data array. P5-81 notes its
start point where P5-82 +1 ( 720+1, maximum items of
one E-Cam curve) is for its length. P5-85 is the initial
point where the E-Cam engaged.

Data Array
P5-81
The starting P5-82 +1
point. (ASDA-A2 will add one
P5-85 more point to its end.)

The first point
after

engaging.




& nerta E-Cam Curve (2)
Backup the Curve Into EEPROM

When it is downloaded, it is in the RAM. Some
processes can be used to put the curve into EEPROM
for permanently keeping even power off.

Data Array /\A Data Array
In EEPROM

In RAM

1. Set P2-08 to 30 then 35.
2. Use ASDA-Soft.

mation Pa.‘r:ameterqu:ﬁm‘Amdnw Help

T LEEOrrra

r Captore{CAP/Compare (CHFP)

CapPNefCompare | Data Array Editor |
lress |
| “: Data Array Parameters

Burn ko EEPROM  |)

N~ — —_—— N——




& nerta E-Cam Curve (3)
Capability of Multiple Curves

Multiple E-Cam curves can be stored in data array

up to the limit of 800 items. (721 items for one single
E-Cam curve)

Data Array

P5-81 =
P5-82 +1

P5-81 X

P5-82 +1

A

800 items




&\ nELTA E-Cam Curve (4)

An Example of Making Curves- Division

There are many ways to make an E-Cam curve. This
IS one of them called Table Filling Creation. Divide
the Cam to certain equal parts, 8 for example. There
will be 9 points recorded in the data array. 720
divisions are maximum number for one curve.




& nerta E-Cam Curve (5)

Measure the Length

Record the distances of the center to cam edge from
#1 to #8 respectively.

Position (PUU)
Slaver

E-Cam
1 2 3 4 5 6 7 8 1 |Master

02 45° 90°1352180222522702315°360°




& nerta E-Cam Curve (6)

This is the curve. Position (PUU)

A Slaver

Uy

12 3 456 7 8 1
0 E-Cam Master 360°

Downward value,
4 rotate backward.

ST

1 2 3 45 6 7 8 1

Upward value,
rotate forward.




& nerta E-Cam Curve (7)

Interpolation on E-Cam Curve

ASAD-A2 employs a cubic function for interpolation.
That is why limit points can form a smooth position
curve for E-Cam system.

Position (PUU) Without
Slaver Interpolation.

—
\'/ E-Cam

> Mast
1 2 3 4 5 6 7 8 1 aster
02 452 90213529180222522702 31523602

Position

(PUU)

Slaver
A

N

-

With

Interpolation.

g

m E-Cam

> Master
1 2 3 4 5 6 7 8 1 asie
02 45° 9021352180222522702 3152 3602




& nerta E-Cam Curve (8)

The Progressing of Master Command

The progressing of E-Cam curve can be known by a
digital output or the monitoring function code 62 (3Eh).

A Position (PUU)
Slaver

E-Cam
i Master
' >

02 45¢ 9oe 135° 18pe 2250 2704 315°  360°

DO: 0x118 | t
= P5.90=180  P5-91=280

Monitoring _

variable 62

»»»»»}ooooooooo:




Anem Slave E-Gear
The Servo E-Gear

The slave E-Gear Is the same as the system E-Gear
which is defined by P1-44 and P1-45. Any changes on
Slave E-Gear will be kept when E-Cam disengaged, and
the changed E-Gear ratio remains to be working.

Slave E-Gear:
The scaling of E-Cam curve to output.
Position (PUU) P1-44=A, P1-45=B

Slaver Position (PUU)

- Sl
W)E/Ia(l:s?g !‘#l‘#ﬁ\/\
E-Cam
» Master

Position (PUU)

Positon (PUL) P1-44=A, P1-45=0.58 Skver
YAVAG- ###W
E-Cam

» Master




A nELTa E-Cam Curve Scaling (1)

Scale the Command to Output

This parameter P5-19 will bring out the same affection
as the slave E-Gear, but it is only for E-Cam system.

E-Cam Curve Scaling :
P5-19=1

Position (PUU)
Slaver Position (PUU)
Slaver
E-Cam
VANARS. T
@ » Master
P5-19=0.5

Position (PUU) Position (PUU)
Slaver Slaver
T\/\/\jn-gs?:r J)O### : e

» Master




A nELTa E-Cam Curve Scaling (2)
A Negative Scaling

If P5-19 Is set to negative, the result will have a upside
down curve compared to P5-19 is a positive value.

E-Cam Curve Scaling :
P5-19=1

Position (PUU) N
Slaver Position (PUU)
Slaver
VAVAG:: i
M L
» Vlaster N/ E-Cam
» Master

E-Cam
» Master

P5-19= -1 Position (PUU)
Position (PUU) Xy
Slaver
M 1 I"““u“‘ VAVARS:




A nELTa E-Cam Curve Scaling (3)
The Range of P5-19

Range of P5-191s:-2147.000000 ~ 2147.000000 with
minimum scale of 0.000001. The change or P5-19 will
be put into enforcement when the E-Cam re-engaged.

- =

Position (PUU) Position (PUU)
Slaver Slaver
T\/\/\ E-Cam L/\/\ E-Cam
» Master » Master
P5-19=1 P5-19=0.5

P5-19=0.5




&\ nELTA E-Cam Curve Scaling (4)

Curve Scaling Functions
The E-Cam command (curve) goes through P5-19 and

slave E-Gear.

Position (PUU)
Slaver

L/\/\ E-Cam *
» Master

P5-19
E-Cam
Curve
Scaling

&

P1-44

P1-45

Slave
E-Gear

Position (PUU)
Slaver

W E-Cam
» Master




& nerta A Short Summary

The Parameters from the View of E-Cam Curve

Clutch:
E-Cam Curve: Control the timing that slave starts to follow master.
The E-Cam P5-88.UZ, P5-87,P5-92, P5-89

function defines
the relationship of Position
master and slave. 4 ®*WO> { _ glave E-Gear:

Slaver
P5-81,P5-82,P5-85 \ | \/\_/\ The scaling of

E-Cam curve to

. o eeees output.
Master Axis: : ML = Cam P1-44, P1-45
SO‘_"'CGS_ of E Master E-Gear: ' Master P5-19
main axis i, The scaling of <—
P5-88.Y : J :

command pulse.
P5-83, P5-84




&\nerta  E-Cam Curve on Software (1)
Convenient Ways of Making Curve

There are several ways to make E-Cam Curve with
ASDA-Soft.

Please select one way to create E-CAM Table.



hELta  E-Cam Curve on Software (2)
Table Filling Creation (1)

This method focuses on the position-to-position
application like mechanical cam.

d Data Paint From Data A
P5-81 : Data Array start position |100 ANOLAta Finink From Lata arvay
f+ Load Data From CAP Array ko Table

" Assign Array Address: Start Address: |2|:| fArea Size: |2E| Foink Size:
By, ox |

P5-82: E-CAM Poinks: M{5~720)

16
Create Table |

0 |1 B |3 |4 |s le |7 la |2 |10 |11 |12 |13 |14 |15 |16
B°] 0 22.5 45 £7.5 a0 112.5 135 157.5 180 202.5 225 247.5 270 292.5 315 337.5 360
Postion ¥ |64532 45664 40074 44577 79722 99297 98692 84584 64623 46510 42344 47705 63713 83046 95295 88287

& Draw

+ Download Tablel 4 Burn Table Data
Information  Sircuit

100447 422 (P
360°

230°

200

270

240

6196552 (PULI)
TEAB AT (PULY
4367 461 (RULIS)
-11E4229 (pULY

a0ne aane ae0e liag s FHHE

180° o 30° a0= Qg 120 150° 180° 210° 240 270°




&\nerta  E-Cam Curve on Software (3)
Table Filling Creation (2)

For any kinds of E-Cam curves, there 720 divisions
(721 points) are the maximum possible. The minimum
resolution is 0.5 degree with equal division of 360°.

Minimum

0.5°
360° | 0°

/

4




&\nerta  E-Cam Curve on Software (4)
The Relation of Position and Speed
The speed is derivative of its position. With the
method of Table Filling Creation, the speed of motor

should be always kept in mind for avoiding abrupt
speed change.

Position Distance/ Speed Position Distance/ Speed
Curve Unit Time P Curve Unit Time P

Aorr
AR L
s N




&\nerta  E-Cam Curve on Software (5)
Speed Fitting Creation

For the application the speed is the most important
factor, the Speed Fitting Creation is used.

 Speed Section Image Table |
| F5-31 : Data Array start position (100 |

| F5-52: E-CAM Areas: M{S~F200 |72 —|

Position

| IDL1 : YWaiting Area |5 %=:=-|4 ||

| ACT ¢ Acceleration Area |1III Yy = 7 || Ps-g E-BMPu | | | e | | | QOPGCUW | | 4 T | L rve
| COMST ¢ Conskant Area IES %o =.‘-=-|"r? ” ______
| DEC : Deceleration Area |1III o =3“i| b N | [ T I ' S I O AN ST AN A N I R I .
IDLEZ : Stop Area [10 a=x7 Postion ¥ A _____ leration
100000 PU U urve
5 Curve Mo I? ) | """
I - Create Table 1| B
;[(_____,,__d . i _»n _
How smooth the curve [E E 30° EO° E 90® 1200 150° 180°  210° 2400 270P Eann° 330° :Ens?ﬂ
of its speed change. :A¢celeration Constant speed Décceleration
; area E area ' area %
Waiting Stop
area area




&\nerta  E-Cam Curve on Software (6)
Cubic Curve Creation (1)

This is a very powerful tool to make E-Cam curve
whose position and speed can be well arranged.

Section Data | Cubic Curve Data I Cubic Curve Image | E-camM Table |
Theta|Position  [curve Tvpe|MiiTheta driz(Theta 1| |1mnun
D<==0 0 [2]:Constan 80 MA
|10z 28050 [:cubic co N 270
2 |1s8 |ssss0  |[3]:Cubic CU90 270 \
3 |3t |so7s0 ([3]:Cubic CU90 270
4 |zaa |e9s77.5 ([3]:Cubic CUo0 270
5

360 100000 Ma Mo Mo /
Convert to E-CAM tahll
—_—
Sample deg.: 5 o . i ! ! IIJ

1 | 1 1 1 | | 1 -
] 30 60 90 120 150 180 210 240 Z¥0 300 330 360

& Draw + Download Tablel

Information I Circuit |

Lnik: Imm

Slave Pulse IIDDDDD PLL

Master Pulse W IIDDDDD pulse

Master Sumulate Yelocity |1E|E| pulsefs {0,001 mmy's

Slave Information

%1 0,000
W v Position¥ 0,000 PULL, 0000 mm
W v velocity ¥{(y') 273,750 PULE, 00027 mmis

|i| |~ Acceleration .ﬁ.(‘l




&\nerta  E-Cam Curve on Software (7)
Cubic Curve Creation (2)

Between tow points, it could be straight line,
monotonic curve, or S-curve (cubic curve).

1 2 3

Straight Monotonically S-Curve
Line Increasing
/Decreasing
Curve




&\nerta  E-Cam Curve on Software (8)
Cubic Curve Creation (3)

Between any two points, any number of points can be
Inserted. Any point can be taken out from the curve.
The distance between two points is variable.

1]
—

\ 4

Ll
\ 4

s X 2
3 ‘ InsertT

Delete




&\netta  E-Cam Curve on Software (9)
Cubic Curve Creation (4)

The departure and arrival angles of a S-curve curve
can be defined. For the monotonic function, the
departure angle can be assigned. To test the angles of
departure and arrival for a smooth running speed is a
necessary procedure of making E-Cam curve.

0° 0°

/ })%T“ """""""" No
2700K ¥ 900 . ' L gpe

,o" 2700 &/




&\nerta  E-Cam Curve on Software (10)
Cubic Curve Creation (5)

When the sampling rate is set to 1 to have a more
accurate curve, it could have a small speed vibration
because of derivative from position to speed. The
slave E-Gear can be used for taking more digits of
fraction to conquer this problem.

Cubic Curve Sketch  E-CAM Table |

Create Cubic Curve | 5-52: E-CAM Poinks: M(S~7207 ISE-III ) Z
P I 0.0001 - I

5-19 ; E-CAM Table amplification Facto

4 0 L |z [3 ] [o.1 |
— ; : 3 | oo
Paostion ¥ [0 10,841 2625 43, 0006351 959 0.0001 Ed=
0.00001
Convert to E-CaM Rabl \ [0. 000001 y,

| -~




&\nerta  E-Cam Curve on Software (11)

Rotary Shear

There are many rotary shear curves offered on ASDA-A2.
They can be generated by PC-Software or by Servo
Drive with macro commands.

Curves of Rotary Shear Servo Drive [PC Software
W/O Sealing Zone @ No v
W/T Sealing Zone @ V4 V2
Adjustable Sealing Zone @ V4 v

b
NS
- -

Fixed sealing Adjustable
zone, 51° sealing zone




&\nerta  Introduction to Rotary Shear (1)
Cut Without Stop

The rotary shear will cut material without stop at the
cutting moment. The RELATIVE ZERO SPEED is

Important while cutting, and the CUTTING LENGTH is
point as well.

mnruun
Main Axis Slave Axis




&\nerta  Introduction to Rotary Shear (2)
Why Relative Zero Speed?

The relative zero speed is a secret of smooth cut.

Fast Material

Slow Material



&\nerra  Introduction to Rotary Shear (3)
The Curves of Rotary Shear

The curves with sealing zone and without sealing zone.

A A
Master speed

Speed curve

Position curve

Master speed

Position curv

Speed curve

Master speed




&\nerta  Introduction to Rotary Shear (4)
The Sealing Zone

For some packing, the sealing zones are at both of its
ends. The wide cutter is needed to this kind of cutting.

Sealing {
Zone

\J/
-

Sealing Zone
Sealing {
Zone



&\nerra  Introduction to Rotary Shear (5)
The Relation of Curve and Cutter (1)

The relative zero speed zone will guarantee the
smooth cut without destroying the material. This
picture explains why a zero speed zone is necessary

for the wide cutters.
090




&\nerra  Introduction to Rotary Shear (6)
The Relation of Curve and Cutter (2)

The curve with wide relative zero speed zone can be
used for sharp cutter, too .




&\nerra  Introduction to Rotary Shear (7)
Cutter Circumference V.S. Cutting Length

The ratio of cutter circumference and cutting length
will define the slave’s rotating speed.

Q%Q

Cut whe;n speed
is Iow

Slave speed ' Cutter circumference

> Cutting length

I .
Master speed — — — — — — e — — —— —
I E |

Slave speed |

b — — — — —~— — — — — — | :
Master speed : . Cutter circumference
Cut when

speed is high. ! < Cutting length

Slave speed

Zero relative spe:ed (cutting point)
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The Speed
: Higher speed
Ditference Zlae’;'d of | with the same For wide |
The speed mpotor | é rcumference. cutter, wide :
difference is . o S
applied to adjust  Slave A S
speed B e C

the cutting length TR
from the theory. Master T

L
4
4
4

The winder the speed

relative zero speed

zone, the less fV dt = Distance

flexible its range of The distance of slave.

(the circumference of cutter)

cutting length.

The distance of master.
(the cutting length)

| | The extra traveling distance of slave.
B
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More Cutters

The ratio of cutter circumference to cutting length will
be changed when the cutters increased. More cutters,

shorter cut is possible.

Half
Circumference i f
_>| circumference
—»| (Onecutter) le— | (Two cutters) |

’ |
©

Master E
speed

¢ ¢
4 g

Slave
speed T~
Master
speed

@
.

Slave
speed
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The Degree of Sealing Zone
The zone is defined from material instead of cutter.

A A
ot § § rete

we zero speey

?° (Relative zero speed zone )
—

‘t ‘(:(, X = 4 : ‘(:( Xt _>) :
— = = — S— —
X\ < /7> N 7> Y
» > ' ((] ; . 8 (( 1 : N
([ )) (I )
e

\
\
(o)
(%)
~—

‘( A\ _) : ‘( A\ -)
G| > G >
— ~ = V*

7> - 7
Q| > 8 @]

(’ D, (’

/L I

,

366‘—7(One cycle of curve)
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The Curve on PC-Software

Rotary Shear Curve (1)

The PC-Software is integrated curve assistant. Some
mechanical specifications are needed to make rotary

shear curve.

Gear Box

Tooth #A
(to motor)

Encoder pulse
number per
revolution

number
of cutter °

o
.....

Diameter
d2

Diameter
d1

Cutting
Length L

ik i

i3ear Ratio: A= |1 g E‘=|1

Knife Mo, :

Knife Diameter(d1y: (599995 mm, circum: [1884.940 mm

Encoder Diameteridz): |25EI i, circumm: |?E=5.3'§IE= i

Encoder Pulse I1DDUU pulsefrev | PS-G4 manually Inpuk

Makar PLL MG, perrevllDDUUU PULrey  Setting. ..
Cuk length (L) |5':”:'

mm (282, 741~2827.410)

Speed Compensation ID Yo [-20%r20%s )

E-. Create Table




A nELTa Rotary Shear Curve (2)

The Number and Diameter of Cutters

The number of cutters is flexible. All the cutters
should be allocated equally to the cutter set. The
“knife diameter” for from the view of its cutter tips. No
matter how many cutters there are, the “knife
diameter” should be the same.

Imik il

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

nife Mo, ;

Eife Diarneter{dl ) I599-995 mm, circum: |1EH34.94D o

Encoder Diameter(d2); (20 mm, circum: 735,398 mm

Encoder Pulse IIUDUU pulsefrey | P5-84 manually Input
Makaor PULI NG, per revll':":":":":' PULrev  Setting... I

Cut length (L) 500 MM (282, 741~2827.410)

Speed Compensation I':' Yo (-20%r20%)

b
K Create Table




A nELTa Rotary Shear Curve (3)

The Number of Pulse and Diameter of Encoder

The diameter of encoder is the mechanism whose
rotating along with material fed to cutters. The
resolution of an encoder should be known.

Encoder pulse Uit mim
number per R S | : B=|1
revolution

knife Ma,: I2

Knife Diameter{dl): 999993 mm, circum: [1554.940 mm

f Encoder Diameter{dz): (250 mm, circum: (785,398 mm

Encoder Pulse IIDDDD pulsefrey [ P5-84 manually Input
N
Motor PUL MG, per res (100000 PULrey  Setting, .. I

Cut length (L) |500 M (282,741 ~2827,410)

Diameter
d2

Speed Compensation |0 Vo (-20%ra20%:)

E-- Create Table

Encoder pulse

number per_muo
revolution



A\ nELTA Rotary Shear Curve (4)

The Case the Number of Pulse Known

For the case the pulse number of master already
known, it IS not necessary to enter the encoder
diameter and resolution of master. Check the box of
“P5-84 manually input”, and have the number of pulse
In P5-84 directly.

Image Table |
LInik i
PS-31 : Daka Array start position |100
Gear R.atio: A= |1 + B= |1 .
PS-82: E-CAM Points: M{S~720) |6
Krife fa. 2 PE-83: E-CAM Cycle Number: M |1
knife Diarmeteridl ) I599-995 i, Cikcurm: |1334-94':' iy FS-84: E-C APt TImEer or TTarera e | Plilse Murnber of Master-axis P,
Encoder Diameter(dz): |25':' mm, circum: 725 000 mm 0 1 |l E |4 |5 le |
'S N\
Encoder Pulse I1UUUU pulse,fre(l? PS-34 manually InpuI; [*] &0 120 150 240 300 360
Poskion ¥ [0 11190 19751 25000 30243 38809 0000
Matar PUU MO, per rev (100000 PUUfrev  Setting... |
Cut length (L) |500 mm (282.741~2827.410)
Speed Compensation IU %o (-20%r20%)
-[.'--E Create Table |

iP5-83 is default to 1.)



A nELTa Rotary Shear Curve (5)
The Slave E-Gear

The slave E-Gear can be set.

%" ECAM Fastlnput F

Lnit mrn
Gear Ratin: fi= |1 ¢ B= |1
Knife Mo, ! I2

Enife Diameter(d1): I599-995 i, circunm: |1884.94D mnm

Encoder Diameterdz]): |25':'

mrn, Circumm: I?EES.SL:JEE i

Encoder Pules |1|:||:||:||:|

Makor P MO, per revllUUUUU

Cuk length (L) S0

PLILI re Setting. .. I

mm (282,741~2827.410)

Speed Compensation I':'

o (-20%r20%)

—_—

% Create Table |

Pu =

Pu= 1280000 *
Fi1-44= |178

P1-45= |1|:|

— ([l000ad

'_ Write ko Serv-:ul




& nerta Rotary Shear Curve (6)
The Speed Compensation
The relative zero speed can be adjusted for certain

purposes. It could be higher or lower than the master’s
speed.

nit mm
Gear Ratio: A= |1 ¢ B= |1

knife Ma.: |2

knife Diameter(d1): |599-995 mhfm, circum: |1884.94D i

Encoder Diameter(dz): I25U

mm, CiFcurm: |?85.398 il

Encoder Pulse

IIDDDD

pulsefrey v PS-84 manually Inpuk

Makor PLUL MO, per revllUUUUU PUUfrev  Setting... |

Speed Compensation

=00 mm (282, 741~2527.410)

20 o (-20%er 2%

-[.E Create Table |

Linit mrm
Gear Ratio: A= |1 + B= |1
knife Ma.: |2

Knife Diameter{dl):

{599.995 mm, circur: |1884.94D mm

Encoder Diameter(dz): |25U

m, circum:l?85.398 mm

Encoder Pulse

|IDDDD

pulsefrev v PS-84 manually Input

Maotor PUL MO, per revllUUUUU PULlfrev  Setting... I

Cuk length (L)

Speed Compensation  [-20

mm (282,741~2827.410)

e (-2 20 )

E5 Create Table!




A\ nELTA Rotary Shear Curve (7)

Download and Burn the E-Cam Curve

If the curve will be kept inside the drive after power off,
the BURN shout be executed.

y - N

adjust Fack~ I | ?
:ll 15 j = + Download Table + Burn Table Data

EO000.000 [P
2240,979 [PLILIJS)
| 45000,000 [PLILY
2071,800 (PLILSE)
40000,000 [P
1902621 [PLIE)
JE000.000 [P
1733442 [PLILYSS)
30000,000 [P
156,263 [PLILYSS)
25000,000 [P
1295.,083 [PLIE)
20000000 [P
1225,904 [PLIYSS)
15000,000 (P
1056, 725 [PLIYSS)
10000,000 [P
827,546 [PLIE)
E000,000 (PILILY
718,367 (PLILYSS)
0,000 (P
o 549,188 (PULIE)




A nELTa Rotary Shear Curve (9)

Curve of Adjustable Relative Zero Speed Zone

ADSA-A2 has a curve assistant of rotary shear for
adjusting the width of curve for its relative zero speed

zone (sealing zone).

AR [ e
Unit: riirn P5-52: E-CAM Points: M{S~720) (200

Gaear Ratio: A= |5 i |3 SliWalting , SZiAcc, . S3iSvns. SiDec,  Sdiwalting , 5 Curve

Knife Mo, : |1

Knife Diametertd1 |599.995 A, CiFcunn: |1884.94D i

Encoder Diameter{dz): |25IZI mm, Circurm;: I?SS.SQS mrm

Encoder Pulse IIDUUU pulsefrey | PS-84 manually Input

Mokar PUL MO, per revllU':“:“:“:' PUUfrev  Setting. .. I

Cuk length (L) IBUU mm
%o [-B0%: ~o S0%)

Speed Compensation ID

o a0 [l Q0= 1z2@° 150° 180* 210° §240° 2700 300%  330°  3e0°

—1 100° ~—




& nerta Rotary Shear Curve (10)
Quick Way to Test E-Cam Curve

The software is built a quick E-Cam operating screen
for test of your E-Cam curve. You can just set the
master source to internal 1 ms clock for simulating

the curve.

s E-CAM Editor

= P | ﬁ@ | 9 %’ | Work Yersion: 1006 |
Vi Command Source | 0 CAP Axle 7 1 ALK ENC 2 Pulse Cmd ™ 3 PR Cmd % 4 Time axleflms) 5 Svnchronous axle | |
Z:Engaging Timind | & g :Engage Immediately 7 1: DI -CAM enabled 7 2 Any action of Capture Function | .
U:Disengaged Timing| | 0 :Do not disengage
[ 1:DI-CAM disabled
v U: The E-Cam system will disengage when this distance retched IIIIIIIIIII The next is:
{+ 2: Disengage to skop state, Stop at the pasition precisely!
{ 4: Disengage and skop for LEAD PULSE assigned. Lead Pulse= ID . Repeat Cyclically,

™ 6 Stop with smooth speed but close ko the distance set.

[ & : shut down E-Cam system when disengage

BA : Disengaging Type, While reaching disengaging size, call PR path |PROG _:__l

Download 4 Start E-CAM




A nELTa Rotary Shear Curve (11)

The Limits of Curve on PC Software

There are some limits of making rotary shear curves
on ASDA-soft.

A
a

W/O Sealing Zone: \_ R:0.373
WIT Sealing Zone: \_/ R:0.0772.5
Adjustable Sealing Zone: \ / 1.88 > R* Speed_compensation

R (Length Ratio) =



& nerta Curve Made On Drive (1)

Macro Instructions

Using the macro instructions on ASDA-A2 is capable
to generate E-Cam curve for rotary shear. This
features is designed for the convenience of
applications whose cutting lengths changing

frequently.
Macro Curve generated
instruction. by servo drive.

I

»




& nerta Curve Made On Drive (2)

How to Use Macro Instruction

Put all the parameters requested into their fields,
aunch the instruction, and check the result.

Enter Launch Check the
1 2  macro 3
parameters. : . result.
Instruction.

Gear Box —>§ *— \_/

Tooth #A
(to motor)

Tooth #B

Data Array

P5-81
P5-82 +1

Encoder
pulse
number
per
revolution

Success
or
\ Cutting Fallure

Diamet
erd2

Diameter d1




& nerta Curve Made On Drive (3)
Marco Instruction P5-97=6 (1)

This macro instruction will generate the curve with
fixed sealing zone 51°. Set the data array address, P1-44

and P1-45 (slave E-Gear) for the E-Cam curve.
Data Array

P5-82 =7 (7+1 items)
(This number is always 7 for
this macro instruction.)

P5-81

@ The starting
point.
P5-85=0

Position (PUU)

@ Slaver
....... { . Slave E-Gear:
The scaling of E-Cam
curve to output.
P1-44, P1-45, P5-19

E-Cam Master *




&\ nELTA Curve Made On Drive (4)
Marco Instruction P5-97=6 (2)

Gear Box
Calculate and Tooth #A
(to motor)
enter the @ rooth 45

(to cutter)

following
Encoder pulse
parameters. number per
revolution, N

he Cutting

number Length L
of cutter, ‘. '
Diameter Diameter
d2 di

P5-83 = 1
P5-84 = N/ (n*d2 (mm)) * L (mm), (How many pulses for L)
P5-94= A *C
P5-95= B

P5-96 = L (mm)/ (x * d1 (mm)) * C * V¢ * 1000000

Vc = Velocity compensator, Vc=1, do not compnesate.
Vc = 0.9, slower speed to 90%, Vc=1.1, faster speed to 110% .



& nerta Curve Made On Drive (5)
Marco Instruction P5-97=6 (3)

Execute the macro instruction and check the result.

Write P5-97=6 List of error codes from P5-97 for #6 macro instruction.

‘ * FO061h: The E-Cam is engaging and disengage it first.
According to error F062h: P5-94 must be in the range of 1765535.
mest;:g;;%g:red Read P5-97 F063h: P5-95 must be in the range of 1~65535.

F064h: P5-96 must be in the range of 300000™2500000.

T FO65h: P5-81 is defined too close the to top of data array.

P5-97=0x1006 2 . F066h: P5-82 must be number 7.
False FO067h: Overflow, reduce both the numbers of P1-44 and

P1-45 in the same ratio; that is, the original ratio can be
kept with small numbers of P1-44 and p1-45.

( success ) (1280:100 > 128:10)




& nerta Curve Made On Drive (6)
Marco Instruction P5-97=7 (1)

With a wide cutter when the cutting length changed, the
zero speed zone will change because that the definition
of this zone is from material instead of cutter. That is
one important reason why this macro designed.

?° (Relative zero speed zone )

- .
?7° (Relative zero speed zone )




AISELTA

Marco Instruction P5-97=

Curve Made On Drive (7)

7(2)

Set the parameters for data array and slave E-Gear. To
set P5-82=72 is better for curve shape and this is highly

recommended.

Data Array

P5-81

The starting
point.
P5-85=0

1

Position (PUU)

@ Slaver
A

E-Cam Master *

P5-82 =30772 (30+1 ~ 72+1 items)
(Highly recommend to set the P5-82
to 72.)

Slave E-Gear:
The scaling of E-Cam

curve to output.
P1-44, P1-45, P5-19




& nerta Curve Made On Drive (8)
Marco Instruction P5-97=7 (3)

The waiting zones, acceleration/deceleration zones, S-
curve smoothing zones, and relative zero speed zone

should be allocated well.

3

360° = 2W + 2Acc + 2S° +Y
o = (2°S) * 360 / (P5-82) / \
P5-82=72 .

s111213]a W Acc! i Acci S W
s° | 10°| 20°| 40°| 80° §‘ 360 ° >§
P5-93.H (Hex.) P5-93.L (Hex.)
P5-93 16 bits (S level, 1~4) 16 bits (W ,0~1709)

P5-94 32 bits (Y, relative zero speed zone, 0~3302, Decimal)




A nELTa Curve Made On Drive (9)
Marco Instruction P5-97=7 (4)

The waiting zone has more restrictions. The term below
should be followed, too.

AW .
8 a§$ R (Length Ratio) = —:
..g-*
Data Array
P5-93.H (Hex.) P5-93.L (Hex.)
P5-93 16 bits (S level, 174) 16 bits (W ,0~1709) ggj;zz =

P5-94 32 bits (Y, relative zero speed zone, 073302, Decimal)

-

360° = 2W + 2Acc + 2S° +Y
W’ = 180 + 360/(P5-82) - 360/R + (P5-94)/2

W<W’, Error Code FO7A, Enlarge waiting zone or
shorten relative zero speed zone.

W=W’, The starting speed of curve is zero.
W>W’, The starting speed of curve is greater than zero.




& nerta Curve Made On Drive (10)
Marco Instruction P5-97=7 (5)

Calculate and

enter the @

Gear Box
Tooth #A

(to motor)

Tooth #B
(to cutter)

following
Encoder pulse
param eters. number per
revolution, N .
he Cutting
number Length L
of cutter,
Diameter Diameter
d2 di
P5-83 = 1
P5-84= N/ (x*d2 (mm)) *L (mm), (How many pulses for L)
P5-95.H (in Hexadecimal) = A *C P5-95.H (Hex.  P5-95.L(Hex.)
P5-95.L (in Hexadecimal) = B P5-95 | 16bits(AxC) | 16bits(B)

P5-96 = L (mm)/ (x *d1 (mm))*C * Vc * 1000000

Vc = Velocity compensator, Vc=1, do not compnesate.
Vc = 0.9, slower speed to 90%, Vc=1.1, faster speed to 110% .



& nerta Curve Made On Drive (11)
Marco Instruction P5-97=7 (6)

Execute the macro instruction and check the result.

List of error codes from P5-97 for #7 macro instruction.

FO71h: The E-Cam is engaging and disengage it first.
FO72h: P5-94 must be in the range of 07330.

Write P5-97=7
‘ FO73h: P5-93.H (Hex.) must be in the range of 174.
: * FO74h: P5-93.L (Hex.) must be in the range of 07170 (Dec.).
According to error

message to correct Read P5-97 FO75h: P5-96 must be in the range of 50000™5000000.
the problem FO76h: P5-82 must be in the range of 30™72.
FO77h: P5-81 is defined too close to the top of data array.

FO78h: Overflow, reduce both the numbers of P1-44 and
P1-45 in the same ratio; that is, the original ratio can be kept
with small numbers of P1-44 and p1-45.

(1280:100 - 128:10)

< Success ) FO79h: Acc zone not big enough, smaller W, Y or S.
FO7Ah: Waiting zone not big enough, bigger W or smaller Y.

P5-97=0x1007 ?
False




& nerta Curve Made On Drive (12)
Marco Instruction P5-97=7 (7)

The error free * ’

. | Calculate length
curve making ratio R=A'a V first Y first
\4 \4
. Select new relative
p r O C ed u r e I S C::nsge False Select possible zero speed zone
_ . highest Vc Ynew <Y
for R=1.1-5 g’:ﬁ::‘f:;‘:‘,’:;g; AY=360/ R*(1-1/ V) AY =Y - Ynew
. True 00 P5-941 Ynew
W h e r e R I S L .| Define S smooth level v v
ower S level > P5-93 H=S=1~4
e N g t h . 1 Calculate relative
- _ 1 Calculate the possible zero speed zone Calculate Vc
:2 a_t| (@) an d biggest relative 0 HYE?QZ [T 3: ow Ve=3607 (360 - AY'R)
! zero speed zone
D) _ —_— Y=360/R - (3+2*1)*5
5 82—72 00 P5-941 Y Y

ThIS mEthOd False

\ 4

i

. S S e d to Renew the waiting zone
1S U Tre P5-93.L= Wnew
= (Wd+AY) /2,
ev al uatet h e Calculate the waiting zone Covert to Fex.
Wd=360 - 360/R - (26+1)-1)*5
p O S S I b I e P5-93.L=W= (Wd {2), convert to Hex. v

Calculate P5-95 & P5-96.
P5-95.H = A*C, (Hex.)

biggest PR
o9 0 iR oo L B
sealing zone.

>

\ 4

Ve>1 P5-97 = 7




& nerta Curve Made On Drive (13)
Marco Instruction P5-97=7 (8)

The table is for the case of R=0.05~1.09 and P5-82=72.
P5-93.H=S=1~4; P5-93.L=W=(Wd/2), (Hex.)
P5-94=Y; P5-95.H=A*C, (Hex.); P5-95.L=B, (Hex.)
P5-96 = 1000000 * R * Vc; P5-97=7

Wd=02~150¢2 Y=02~150¢ S=2 Wd=02"140° Y=02~1502
Wd=027(150%-Ax)  Y=027(150°+AY) Wd=02~(1402-Ax)  Y=02~(1502+Ax)
Wd=027(150%+Ax) Y=0%7(1502-Ax) Wd=02"(1402+Ax) Y=02~(150°-Ax)

Wd=02"110° Y=02~110° S=4 Wd=0°"50° Y=02"30°
Wd=02~(110%-Ax)  Y=027(1102+Ay) Wd=027(50%-Ax)  Y=0°7(302+Ay)
Wd=02~(1102+Ax)  Y=02"(110%-Ax) Wd=02"(500+AX)  Y=02(30°-Ax)




& nerta Curve Made On Drive (14)
Sample (1)

R=3:; P5-82=72 ; P5-93.H=S=2 ; Vc=1;

P5-94=Y (Sealing zone)= 360°/3 - (3+2"(2+1))*5° = 65°;
Wd=360° - 36093 - (2" (2+1)-1)*5° = 205° ;

P5-93.L =(205/2)d =66h;

P5-95 . H= A*C=1 ; P5-95.L.=B=1 ; P5-95=0x00010001;
P5-96 = 1000000 * R * Vc =3000000 ; P5-97=7.

o= 30 a0 90° 1200 150° 130 210° 240° 270° 300° 330° 3607

P5-82=72 P5-93=0x00020066 P5-94=65 P5-82=72 P5-93=0x00020066 P5-94=30
P5-95=0x00010001 P5-96=3000000 P5-95=0x00010001 P5-96=3000000




A nELTa Curve Made On Drive (15)

Sample (2)

Continue to Sample (1) and change the Vc to 1.2.
AY = 360°3 * (1 - 1/1.2) = 20°;

Ynew = 65° -20° = 45°;

Wd = 2050+ 45° =250° : P5-93.L= Wnew = (250/2)d=7Dh;
P5-96 = 1000000 * R * V¢ =100000*3*1.2=3600000;

P5-97=7.

o= 1 =T = 1 1200 150° 130° 210° 240° 270°  300°  330° 35607

P5-82=72 P5-93=0x0002007D P5-94=45
P5-95=0x00010001 P5-96=3600000

o 30* e0* a0 1200 150 130 210° 240°  270°  300°  330° 35607

P5-82=72 P5-93=0x0002007D P5-94=20
P5-95=0x00010001 P5-96=3600000




A nELTa Curve Made On Drive (16)
Sample (3)

R=0.5; P5-82=N=72; P5-93.H=5=2 ; Vc=1,

Wd=0°~ 140° ; P5-94=Y= 0° ~150°;
P5-93.L.=W=(140/2)d=46h;

P5-95.H= A*C=1; P5-95.L.=B=1 ; P5-95=0x00010001,;
P5-96 = 1000000 * R * Vc =500000 ; P5-97=7.

o= 300 e0° 90° 1E0¢ 150¢  180°  210°  240°  2F0° 300° 3300 360° o= 0= e0® 80® 1200 150%  180%  Z10®  240®  ZF0®  300®  330® 3e0°

P5-82=72 P5-93=0x00020046 P5-94=150 P5-82=72 P5-93=0x00020026 P5-94=150
P5-95=0x00010001 P5-96=500000 P5-95=0x00010001 P5-96=500000



A nELTa Synchronous Capture Axis (1)
An Application

On a packing machine, the cutter and chain conveyor
need to follow the film sending speed.

Wrapping

Sealing
Cutter

Conveyor
(Slave)




A nELTa Synchronous Capture AXIs (2)
How They Connected

The wiring is as below.

Master,
pulse our to

0A fOA 0B, /OB
Slave,
pulse recerved from

PULSE, f/PULSE, _
SIGN./SIGN Mark reading

And by-pass to the Sensor .
next by P1-74 =2
set.

DI7
By-pass master pulse
to OA, A0A,0B /0B
Slave,
pulse received from DI
PULSE, /PULSE,

SIGN /SIGH




& nerta Synchronous Capture Axis (3)
The Cause of Cutting at Wrong Place
If the master axis cannot keep consistence to its setting

length for number of pulse, the slave cannot cut in the
correct place.

10000 pulses for

10000

0000  Pulses

pulses

10000 pulses 11000 pulses 9000 pulses

@ Master ‘—'"-"'-"'—"'-"'-“-‘ ‘—"-"-"—"-"-"- ‘—"-"-"—"-"-"-

W save | | - %




& nerta Synchronous Capture Axis (4)
Some Possibilities of Causes
There are many possibilities could caused the film

deformed, which will lead to cut in a wrong position. If
some of the pulse missing, it has the same wrong result.

an!
¢
‘ ~ N\~

Juoen) B g

Calculation or

Pulse missing accumulation error Get slipping on roller
- =
I N
:—_'
= Lk
S % % %
Material nature Film on poor Mark distance printed

tension mechanism not consistent
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The Treatment

If the cutting length can be adjusted acceding to the
real length between two marks, this problem can be
solved.

Real number of

pulses between ﬂ ﬂ

nnn two marks L

.

Standard
number of
pulses set in The difference will be the
system base for cutting length
OO OO adjusted.




& nerta Synchronous Capture Axis (6)
The Mark Tracking Function

ASDA-A2 is integrated a feature which will adjust its
cutting length according to the difference from

comparing the pulse number received to the standard
one.

Servo Drive

Output

Mark Sensor /‘
Synchronous

J_LI_LI_L Cap. axis
Master source, P5-37, P5-77
set by Capture
parameter P5-39.Y.
(Y=1o0r2)




A\nELTa Synchronous Capture Axis (7)
The Settings

Some parameters for Synchronous Capture Axis are
mandatory to certain values. The remaining parameter
on E-Cam still need to be set according to your
application, disengaging condition for example.

JuuL

< | | Clutch:
The engaging condition must be 2.
) 1 i Position P5-88.Z = 2 (Any Capture action.)
~— (PUU) 4
Junuuiuiuu Slaver )
P5-78, pulse number 5
between two marks. ;
Master Axis: . >
The source of main axis must be 5. Suue { E-Cam
P5-88.Y=5 (Synchronous Cap. Axis) : Master E-Gear: i Master
— |f P5-83=1, thene——
P5-78=P5-84.

P5-83, P5-84




& nerta Synchronous Capture Axis (8)
Some more Parameters

P5-80 is the correction rate where P5-79 iIs error pulse
counters.

mnnnnnnnrm  P5-78, standard number of pulse between two marks.
mmremmrernens Real number of pulse between two marks from master.

% After a mark read,
| — the difference will
V] e ™ + be calculated and
Al put into P5-79.

= }
—— . P5-80, correction
~—_  —~  rate, 0%~90%.

Output

\
N I + or -
<
P5-79, error counter of
pulse for Synchronous

Capture axis.




& nerta Synchronous Capture Axis (9)
Two Useful Monitoring Variables

The monitoring function code 81(51h) is the pulse
number from master between two marks. And 84(54h)
Is for error counter P5-79.

o

S R N O
annnnnnnn

Monitoring Monitoring ;!:
variable variable {\—/_@:v@
81 (51h). 84 (54h). ~

P5-79, error counter of
pulse for Synchronous
Capture axis.




A nELTa Synchronous Capture Axis (10)

What should be correct?

The value in P5-79 (error counter) should be always
close to zero by a small positive or negative number. If
It keeps increasing/decreasing in one direction, there
could be poor machine conditions or inappropriate
parameters set.

Poor
- Set in P5-78. machine
— condition,
} Real from master. P5-78 is not
v TR correct, or
P5-80 is too
~— __ — P5-80 } small.
! ' P5-80
- N
O T
For a correct system, . o ‘

P5-79 is always close to zero. P5-79, error counter.




A nELTa Synchronous Capture Axis (11)
Mark Missing

Once the mark is missing, the current cutting length
will be kept for the next cut until the mark reading
recovers. And the system can adjust the cutting length
again when mark reading is functional.

Marks cannot be read. Cut the
length the same as the last cut
with successful mark read.

N
< - Y Y Y - roof
) | | | | | prlntlng

S( y y Y y of mark.




& nerta Synchronous Capture Axis (12)
Black Mark or White Mark

Positive or negative printed of mark can be read on
ASDA-A2 with one parameter set.

White mark Black mark
with dark with clean
background. background.

P5-39.Z=1 P5-39.Z2=0




A nELTa Synchronous Capture Axis (13)

Masking Function

In order to have higher correct reading of mark by
avoiding some stains or pattern printed, the masking
function, which is fulfilled by Capture and Compare
functions, will be used.

In this area, the mark reading function will
be disabled and it can reduce the possibility
of wrong signal of mark.

-

|

*

§ Without masking function, the mark
sensor will send signal out at this
point which is unwanted.




A nELTa Synchronous Capture Axis (14)

Macro Instruction for Capture and Compare

P5-97=1 is the macro instruction for coordinating the
sequence of Capture and Compare functions. The
masking length should be set appropriately in P5-96.

Compare Compare function finished and
function Capture function be called.

Qin/itiated.
<« P5-78 Cj/ >

<«— P5-96 —»

Masking
function enabled h

in this area.

o — —
Could be 80% of P5-78 or according to real need.




A nELTa Synchronous Capture Axis (15)

Long Masking Distance

For some applications if every mark read is not
necessary, the masking distance can be set to as long
as needed.

_ Compare function finished and
Compare function Capture function be called.

initiated. C¥
P5-96

<« P5-78 —>‘
-

|

|

|

|

|

|

|

] |
|

Masking :
function enabled h
in this area. :
|




A nELTa Synchronous Capture Axis (16)

Macro Instruction P5-97=1

Th e p FoC ed ure Set parameters for Capture function
. . P5-39.X=0. Set parameters for Compare function
Of SWiI tC h IN g P5-39.Y =1 or 2. P5-96, the masking number of pulses.
P5-39.Z = No or NC. —» P5-56 (data array staring point), set to
between P5-39.U = Do not need. an available place.
P5-36 (data array starting point), set to Set P5-59.EDC and ignore P5-59.BA.
Cap t ure an d an available place.
Compare *
fU nctions _ List of error codes from P5-97
associated I_> Write P5-97=1 for #1 macro instruction.
. . FO002h: Capture function
Wit h ItS According to error * initiated already, disable it.
1 message to correct Read P5-97
mas kl n g the problem o FO03h: Compare function
len gt h v initiated already, disable it.
CyCl ical |y will e 67=0x1001 3 F004h: The starting point
— —i X /
of data array for Capture
b e d one by False and Compare functions is
this macro assigned to the same

: . place. Correct it.
instruction. (| Success




A\ nELTA Synchronous Capture AXxis (17)

Flowing Chart of Synchronous Cap. Axis

These settings are not done by PR-Write and should be well prepared at first.
1. E-Cam curve is ready in the servo drive.

2. All the parameters of E-Cam are done. (P1-44, P1-45, P5-19, P5-81785)
3. P5-36, and P5-56 are assigned appropriate.

4. Set P5-59.EDC, and ignore P5-59.BA.

5. The homing procedure is well defined.

6. P5-78, pulse number between 2 marks.

7. P5-80, correcting rate (1%790%).

The procedures below are done by PR-Write.

Homing procedure of slave axis (1)

Call PR#0, and Auto to PR#1 for S0P Macro Instruction (2)
- P5-97=0, close macro instruction.
absolute position 0.

: S

Disable E-Cam (3)

: P5-88 = 0x250, (2: Cap. initial, 5:
P5-96, the masking number of pulses. « .
P5-39.YX=20 (or 10), main source, stop Synchronous Cap. Axis. User should set

(DLY=1ms) their disengaging term) (DLY=1ms)

: 2

Enable macro instruction and E-Cam (5)
P5-97=1, start macro instruction. #
P5-88.X = 0x251, enable E-Cam.

Set the masking length and Stop
Capture function

Check the status of macro instruction
and E-Cam (6)

P5-97=1001h

P5-88.S =7?




A nELTa Synchronous Capture Axis (18)
DI7 and DO4

While applying Synchronous Capture Axis function, do
not assign any function codes to DI7 and DO4

respectively. The Capture function needs DI7 while the
Compare function will send signal to DOA4.

ﬂDI7
=) {7 0o
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The PR Sample
This is a sample of how to start an E-Cam system. The

Synchronous Capture Axis (19)

users can modified this one to fit their own
applications.

Procedure for
normal starting and
revising masking
length.

For some changes
(E-Cam curve for
example), it should

Homing procedure.

D ==
g

Stop Capture function.

PR
#4

(1

Go back to 0.

PR
#1

The number of pulse for
masking length.

PR
#5
(1

Stop macro instruction.

PR
#2

(1)

Start macro instruction.
PR
#6
(1)

Stop macro instruction.  Stop E-Cam. Stop Capture function.
be called. After the oR bR =
parameters set, #10 #11 #12

call 1 to start
system again.

(1)

(1)

(1)

Stop E-Cam.

PR
#3

(1)

Start E-Cam.

PR
#7

(0

PR
#4

(1)
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Offset Tuning Dynamically

The P5-79 can be used to adjust the offset without
stopping the system.

An offset.
i S1 S0
-, iR PSN87 \  /P5A8.Z
' .
Move | : Real cﬁtting Marking
SENSOr. : : line. line.
P5-87 § : JA'S v Manually key in P5-79 for
offset. ! b P5-80 testing offset. When the
@.> .4- _4/\ T cutting position is
P — N correct, sum up all the

P5-87= P5-79 (1) + P5-79(2) +... values into P5-87.




& nerta Tips of Application (1)
Cutting Longer Length than Curve Can Do

The Number 4 disengaging term can be used to the
case whose cutting length is longer than its E-Cam
curve design.

|3§\8u—4 ’—» 4a, Cutting Length

@+\¢1+ -

I:.ead Pulsé
i p5-92=a|

' Lead Pulse
—>! P5 02= a/

Speedé Curve

3a is covered by

— <—|
curve.




& nerta Tips of Application (2)

One millisecond Delay in PR

The one millisecond delay sometimes is necessary to
guarantee the following PRs will have the correct
operation. 1 ms delay can make sure the PR will have
monopoly time without overlapped it content.

Change E-Cam Curve

PR
#B

(1)

P5-88.U=2
(Disengage when P5-89
reached.)
P5-88.BA = PR#A

1 ms delay will guarantee
the successful writing
without interrupting.
I



& et Flying Shear (1)
What iIs it?

The flying saw will travel along with its material by a
long relative zero speed zone. It Is cutting without
stopping. The relative zero speed zone should be long
enough for the flying saw to finish its cutting job.

Slave Axis

N
)

JUUL
Main Axis




& et Flying Shear (2)

What Is the problem of speed difference?

If relative speed exists while cutting, it could damage
the machine.

. ] Slow Q%

Fast




& nerta Flying Shear (3)
The Full-engaging Application

The E-Cam keeps engaging once it starts the cycle.
There will be Acceleration zone, Relative zero speed
zone, Deceleration zone, and Return zone in a cycle.

Cut Here Cut Here Cut Here

Cutting Length | -
|—> g g - | » Cutting Length <—|

Relative Zero Dec. : Return: Acc.

Dec. :Return: Acc. E '
Speed Zone ! Zone ! Zone

Relative Zero

Speed Zone Zonei Zone Zone E Zone
RPM : : :
PUU Speed :
Curve p

Position
Curve

Master Pulse




A\ NELTA Flying Shear (4)
The Cycle

The time span between every two dot is identical no
matter how the distance or direction is.

th

->tms'<—=

- - = 7

PP
, > tms e
' Returning Phase 5 ' ' >itms
4 < 4 < < 4 ; < 4
Fly saw

Slave Axis
initiated. »>>>>>>>>>>>>>>>» (PUU)

/f>>»»>>>>>>>>>>>>>>>>>>>>>>""as‘erA"'s

' (Pulse)
Acceleration : Relative Zero Speed Delceleratlbn

Phase Phase Phase

k-

Depict the positions of master and slave axes every t ms.




& nerta Flying Shear (5)
The Beginning of the First Cycle

A cycle always starts from Acceleration phase.
Therefore, for the first cycle, a delay of initiating cycle
IS necessary. The P5-87 is the right parameter to this

application.
p p Cut Here _ Cut Here Cut Here

|—> Cutting Length | » Cutting Length

S1 SO
i Relative Zero { Dec. 1 Return ¢ Acc. ! Relative Zero + Dec. EReturn: Acc. i
v Speed Zone | Zone ! Zone : Zone E Speed Zone | Zone ; Zone 4 Zone ;

P3\87 P5/38.Z ; : : 0 : ' ' 0 ;

E Speed 0

! Curve
(]

Position
Curve

The First __|
! Cycle Delay

+ ~— P5-87

Sensor Offset

T—> Master Pulse




& nerta Flying Shear (6)
Cutting a Longer Length than Curve Set

The #4 disengaging term with LEAD PULSE can be used.

) PUU §.
RPM
Distance( | = _— \_ Position <
A Curve
%‘l’ﬁ\‘fg\ / Master A\ Distance \—
Pulse A

+ Lead : » Lead : \\_/:

Pulse Pulse

P5 92 P5 92
=—> Cycle = : » Cycle 4—.




& nerta Flying Shear (7)
Cutting a Shorter Length than Curve Set

The P5-19 for scaling curve can be used.

PUU
4 R
Distance( | = _— \_ Position
A - Curve
Speed >
Curve i Master Distance A \&—
0 Pulse
Distance { Distance \_
0.8A > 0-8A
! i Master 1o relative zero speed zone will be
—» (.8B Pulses = +  Pulse Poe
: ; shortened. Check if it is long enough
— B Pulses <+— for flying saw to finish cutting job.




& nerta Flying Shear (8)
The Partial-engaging Application

For the application with available initiation signal
every cycle, the E-Cam can be disengaged every
cycle and engaged in the next.

X

-—

-—8

Initialization signal
f ‘ for every cycle.




& nerta Flying Shear (9)

A Curve with Long Relative Zero Speed Zone

A curve with relative zero speed zone longer than the
distance of a machine can move is made for all
shorter cutting cases.

Jump to Initial

Reset Capture. Reset E-Cam.
rocedure.
PR |Write PR |Write PR [Jump PR
#1 |DLY=0 ms #2 |DLY=0 ms #3 |DLY=0 ms #C
(h |P5-39=0x020 () |P5-88=0x0AE2 () |PR#C
‘ o Initial Capture
\ Stop the motor. Go back home position. Function (1).
PR |Speed PR |Position (3) PR |Write PR
#A | DLY=0 ms #B | D=0, S=1000 rpm > #C |DLY=0 ms #D
() [0 rpm ( |0PUU, ABS P5-38=1 ()
Initial Capture o
\ Function (2). Initial E-Cam.
j I— PR | Write PR | Write
Initialization #D |DLY=0 ms #E |DLY=0ms
signal for . () | P5-39=0x021 () | P5-88=0x0AE201
every cycle. rv e : :
ey Cu ©_\\ Pulseto 4w ';'1? This PR is called Zﬁ This PR is called when
sengage ‘v irst ti E-Cam disengaging.
‘;@#A () at the first time. ) gaging
S
L )
L )

P5-88.Y=0, P5-88.Z=2, P5-88.U=E (6+8),
P5-88.BA=PR#A




& et Flying Shear (10)
Long Cutting Length of Partial-engaging

When the cutting length is longer than the machine
path, P5-87 Is set for enlarging cutting length.

P5-88.U=6 (+ 8 )

Initialization The longest distan

signal for 1 of a machine.
every cycle.

P5-89, >
pulse to disengageN&~

CRR#A

P5-§
pulse

P5-88.Y=0, P5-88.Z=2, P5-88.U=E (6+8),
P5-88.BA=PR#A




& et Flying Shear (11)

Capture and Compare for Initialization Signal

The Compare function can be used to generate
Initialization signal every cycle.

Cut Here _ Cut Here Cut Here
Wiring |—> Cutting Length < i » Cutting Length
DI7
< . . ' ' . .
+ Relative Zero 3 Dec. jReturni Acc. : Relative Zero i Dec. iReturni Acc. i
.y ! Speed Zone ! Zone : Zone ! Zone : SpeedZone ! Zone ! Zone ! Zone !
DO4 ; ' H ' E ' . ¢ '
: ' Curve E : PR: E
: : E : Position & E : :
RPM 5 : Z P cuve i L—
PUU ' ' ' ‘ ' ‘
DO4 -> DI7, DO4 -> DI7,
Master Pulse PE 5720 P5.57-0

Compare data array: The pulse number of cutting length.

P5-58=1, compare only one item per cycle.

P5-59.X: Bit 3: Reset P5-57 when finishing all comparisons.
Bit 1: Cycle mode, keep comparing without stop.
Bit O: Start comparing.




& et Important Notice
Do Not Use Synchronous Cap. Axis on Flying Saw

The flying shear should NOT be used associated with
Synchronous Capture Axis. The speed adjustment will
lead to damage a machine. This is because of its
mechanism is different from rotary shear.

Fast Material

Slow Material




& nerta Example of Flying Shear (1)

The Filling Machine

The filling machine shares the same theory of flying
shear.

_

N\
C |

™
N

hirn
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How It works?

Every set of
bottles will send
out initialization
signal for its
cycle. The filling
pins will have a
relative zero
speed with the
whole bottle sets
while filling.

Example of Flying Shear (2)

i

it

8
L

"

!ﬁr

ik
11

N

NG N

SIS




& nerta Example of Flying Shear (3)
The Filling Pins

The whole filling pins will go down into the bottles

and pour liquid into bottles at the relative zero speed
zone.

i




&\ nELTA Example of Flying Shear (4)
The E-Cam
Curves

Two E-Cam
curves Is for
coordinating the
system of
vertical and
horizontal
movement. From

Vertical

the bottle set POSITION |
arrival signal ~ Thebottle Curve Horizontal

_ set arrival/ ¢ _ SPEED
triggered to the signal. / ® Relatlge zero Curve
pin set moved FL sP:ian?.ne ‘
home_by PR, the < \
cycle is.

E-Cam
disengaged
d PR called.
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The Travelling Distances

The main axis always moves longer distance than the
one of slave.

The distanc
master moved.

o O

o= 1 =T = 1 1200 150° 130° Z210° 240° 2Z70°  300°  330° 35607

[=\ | =
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The Specification of System
The master and slave specifications are as below.

Specification on Slave.

The traveling distance is
200 mm, and the pitch
for ball screw is 10 mm.

P1-44=128, P1-45=10
(100000 PUU for one revolution on servo drive)

200 mm / 10mm = 20 (turns), for the whole traveling distance.
100000 PUU * 20 = 2000000 PUU, command for the whole traveling distance.
100000 PUU / 10 mm = 10000 PUU/mm.

Specification on Master.

TY

Encoder Pulse: 52 pulse / mm.

Juuuuuu

The distance of master will be greater than 200 mm.
200 * 52 =10400 (pulse)




NELTA Example of Flying Shear (7)
Start to Make Curve (1)

Base on the slave distance to make the E-Cam Curve.

Speed Section Sketch  Table |

PS5-81 ; Data Array skart position (100 @ Pl_ 44=

PS-52: E-CAM Areas: N(S-720) |00 —|
; Waiti %=>0 | P1-45=10
IDLL : Wating Area |0 | PS-83: E-CAM Cycle Mumber: M |1
ACC ¢ Acceleration Area |5 % =:‘|1E| u PS-G4: E-CAM Pulse Mumber of Master-axis; P 11555 {Pulse Mumber of Master-axis P, Corresponding E-CAM Cycle Table 1)
COMST : Constant Area ISS s =.‘-=-|1?EI ” 0 1 |2 |2 |4 |s le |7 a E
DEC : Deceleration Area |5 %=:=--] a[°] 1.3 3.6 5.4 7.2 9 10,3 12,6 14,4 16,2
Postion ¥ [0 111 444 1111 2222 3859 G222 Q9333 13333 18332
IDLEZ : Stop Area [z a=z10 |
Destination  |2000000  PULI |
S Curve No |1E| | ‘
- 3 5 3
4 Figure out P5-84 mast » Create Table &, | S pre

+ Downiload Tal:ulel ]

Information | Circuik |

E—
Lmit: Imm

Slave Pulse |1|:u:u:|c| PLL
Master Pulse v I52 pulse
Master Sumulate Yelocity Img pulse/s |1 AZ307E925 mm)s

Slave Information

e 542.90‘:‘

W ¥ Position  [1988785.062  PUU, 198.879  mm
W v velocity v(v)  6323.410 PUUE, D.6923  mmis

|:| [~ Acceleration .ﬁ.{\l

e

c
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Start to Make Curve (2)
For some application, it could base on the distance

of master.

(3)
~ Speed Section

Sketch Table

| P3-51 : Daka Array skart position

100

Example of Flying Shear (8)

fill this field.

| PS-82: E-CAM Areas: M{S~720) [200

P— —
— m— P1-45=10

| DL ; Wating Area [0 % =>0 PS-83: E-CAM Cycle Mumber: M J1 @

| ACC ¢ Acceleration Area |5 “a =:“|1E| PS-84: E-CAM Pulse Murmber of Master-axis: P §10400  KPulse Mumber af Master-axis P, Corresponding E-CAM Cycle Table M)
—

| CONST : Constart Area [55 % =3 170 5 ) E E [4 s B |7 B I

| DEC : Deceleration Area |5 B[*] 1.8 3.8 5.4 7.2 9 10.5 12.6 14.4 16.2

Postion ¥ |0 100 400 1o0a 2000 3500 Sa00 G400 12000 1650C
| IDLEZ : Stop Area |5 a=x10
Destination  |1600000  PUU Do not need to

?

Pre

o Download Tablel ’

Infarmaticn ICircuitl
@ Limit: Imm

Slave Pulse |1|:n:|u|:|

Master Sumulate Velocity Img pulsefs  1,92307602: mm)'s

Slave Information

0,90
W ¥ Position¥ 31,250 PUL, D003 mm
WV Velocity v(y) 192,308 PULE, 00192 mmis

|:| [~ Acceleration .ﬁ.ﬂ

120¢  150°  180°  210°  240° 2707 300°  330° 360
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The Direction of Servo System

The definition of POSITIVE direction is by increasing
ENCODER PULSE NUMBER.

Positive E-Cam Position P_osm_ve
Direction PC Scope
Command Curve .
Definition
Pl 01. Z_ Feedback

PUU

In P5-18, number is * ‘ :
increasing. Time
In P5-86, number is »
increasing.

Juuus P1-01.Z=1 Feedback




& nerta Example of Flying Shear (10)
The Filling Axis

The definition of POSITIVE direction should be
always kept in mind. P1-01.Z can be used to define
the direction.

Pitch : 10 mm
40 mm / 10mm =4 turns
4 * 100000=400000 (PUU)

Distance
40 mm

~—1

P1-01.Z P1-01.Z

(Upward is l (downward
positive.) is positive.)

Dlsta nce Position DISta nce Position
40 mm Curve 40 mm Curve
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Example of Flying Shear (11)

The E-Cam Curve Making

This is the method of making curves partially.
Separate the curve into different parts with the same

rotating direction.

Deceleratio

Constant Spged

Acceleration

Stop

Position
Curve

200 divisions —>
45%

400

55%

Acceleration
nstant Speed

-]

divisitons
<+—200 divisions
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Another Separating Way

The same idea as previous one, the curve with the
same rotating direction is put in the same area.

Stop Waiting _
Acceleration

Declaration /. |
H I H
Constant Speed ' Posiion stant Speed
- Cupve |
Acceleratjon | Deceleration
= 15—0 | 400§divisitons >

<— divisigns—>|<+—i 250 divisions —p
65% | 35%)|19% 81%
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Example of Flying Shear (13)

Position Curve V.S. Speed Curve
The relation of speed and position.

Speed
Curve
Position
Curve

/

A: Acceleration
C: Constant Speed
D: Deceleration
S: Stop

Speed
Curve
Position

Curve
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The First Part of Curve

Follow the step for the first part of curve.

P1-44=128
Stop P1-45=10

Deceleratio

| |
Constant Spged ' \

. Position |
i Curve |
Acceleratjon :

<+ 200 divisions =
45% | 95%
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Arrange the Curve Appropriately

The percentage for different areas and distance
should be kept as its sketch.

 Speed Section Sketch Table

P5-81 : Dakta Array stark position |1IIII:I

PS-82: E-CAM fAreas: M(5~720) |00

IDL1 : Waiting Area ||:| g

PE-85 F-C a4k Cwrle Momber: |
R e R e e R B e e B e e e e By e e s B e e I B R e e R B e e e e e B e e e e e R e e e e e e e e ey o iy e e e R R

& ¢ Acceleration Are |5 I I P5-84: E-CaM Puls

COMST @ Constant Ared |35 s

DEC : Deceleration Are |5

IDLEZ : Stop Area e

Destination 400000

S Curve Mo |1III
|| el
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Export the First Part of Curve

Export the first part of curve for later usage.

& " ECAM Fastinput F

®

PS-53: E-CAM Cycle Mumber: M |1 meln— ta |2IIIIII

PS-84: E-CAM Pulse Mumber af Master-axis: P |[3600

[ al
0 [1 |2 3
B[] 0 1.3 3.6 5.4 - .
L ) Save onlyinkege L |
Postion ¥ [0 S0 i2nn &0 —
@ Fast Input Edit C:\Documents and Setkingsi\tomtom. chen s mEpark 1.kt
[nzert one

Delete one

Se;lerate symbole: i - |

‘ (8]4 il Cancel |

Linport points
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The Second Part of Curve

The curve will be upside down by some mathematical
operation.

74

Acceleration

Polfmon Constant Speed

C\.lrve

I
|<—200 divisions —

eceleration
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Create the Second Part of Curve

The distance and percentage should be kept as
sketch.

 Speed Section Sketch  Table
P5-81 : Daka Array skark position IIDD

| PS-82: E-CAM Areas: N{S~720)

IOL1 : Waiting Area |n % =20

P5-83: E-CAM Cycle Mum
ACC : Acceleration ":""E'i |5 o= PS-34: E-CAM Pulse Mumber of Master-

COMST : Canstant .ﬁ.ree! s sl YA ; "
DEC : Deceleration .ﬁ.re.i IS ] Bl=] 14.4 6.2 18 o

Paskion ¥ |26 e 310
IDLEZ : Stop Area LS al=xft0

inati 400000 PLILI {
Destnation. 420000 _ Z/ ——
S Curve No | Delete one

I Create Table I [mpoit potnts
Export points F




& nerta Example of Flying Shear (19)

Upside Down the Curve

Time all the data by -1, and then add all of them with
maximum value of the curve.

i* ECAM_Fastlnput F - )X %" ECAM_Fastloput_F

From Daka Mo I':' To Daka Mo IE':”:' Fram Daka Ma: IIII To Daka Mo IEIII

" Increase " Increase 400000
" Lecrease [lEcrease

-

[ R

o * o

S r

. !

Uy . Copy

" Exchange " Exchange

—

Qffset poinks

Offszt points |1

Iv Don't cose, cortinue next operation: v Don't close, continue next operation

Ok Zancel Gk Cancel |
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Export the Second Part of Curve
Draw the curve, and export it to a file.

£ ® ECAM_Fastinput F

Fru:umIU ko IEDD

[ al

[ saveonlyintege . |

IIC:'I,D::u:uments and Settingstomtom, chen| S E part2 bxt I

|1 |2 Seperate symbole: ITaI:u TI

1.5 3.6

Fast Input Ed it

(]9 |I Cancel | @
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Merge Them

Open the “Table Filling Creation” for merging the

partial curves. The total data items are 400.

‘ P5-51 : Data Array start position

Table Filling Creation
P5-82: E-CAM Poinks: MNi{S~720)

100
400

= e | ‘E | e %’ | Work, Version: 1006

| Zreate Table || .

Export potits |

1] 1 z 3 4
B°] L 1. 3.6 = 7.z
Postion ¥ 47000 1400020 g ey B2 400444
Insert one
| Delete one

& Draw
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Import Both of Them

Import the files saved from previous operation.

£* ECAM_Fastinput_F Mi=E3 «* ECAM_Fastlnput_F

Fru:umIEI ko (200 Frarm (200 ko (400
[ al [ all

[7 Saveonlyintege . |

—— ——

IC:'I,DDcuments and SEttings'l,tclmtnm.chenﬁ,;ﬁ;q\,partl ek IC:'I,DDn:uments and Settings!tomtom, chen') 5 q'l,partzltxt
ISEperate syrbole: ITaI:l - II ISeperatE symbiole: ITal:l - II

[ Save only inkege

| CIE, || Cancel | ‘ Cancel |
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Draw the Whole Curve
Draw the curve. It is ready to download.

& Draw

= =10 a0+ 1200 150%  1830® 2Z210° 240 27/0°  &E00°  330° 3607




&\neta The Command Overlapped (1)
PR and E-Cam
The PR and E-Cam commands can be overlapped

while the E-Cam iIs running. This picture is an
application for phase control.

Slave

Iﬂ Master Iﬂ Master

Speed g Speed SpAeed

Slave

Slave

Master

Time Time Time




&\neta The Command Overlapped (2)
Phase Shift

An event can be used for phase shifting. The positive
shifting can work only when the positive speed can
set higher than the speed of E-Cam.

The target speed is
higher than E-Cam.

Slave

Sla e

PR Position (2)
#A | D=0 ms, S=2000 rpm
EV1 5000 PUU, INC

Slav e
(P

Master

(P ) I I
Master Master

The target speed is
lower than E-Cam.

787 é

PR Position (2)
Speed Speed Speed #B | D=0 ms, S=200 rpm
EV2 -5000 PUU, INC
Time T Time T Time

EV1 EV2




A nELTa Why My E-Cam Do Not Work (1)

The Master Pulse

The master pulse should be checked first. Always
POSITIVE thinking. The positive direction of pulse
train is mandatory for applying E-Cam.

Thesame as PS-39B | pg g8 yv=0 check P5-17 or P5-18

(Capture source setting)

Linear Encoder (CN5) = P5-88.Y=1, check P5-17

Pulse Command (CN1) | P5-88.Y=2, check P5-18

PR Command
(Internal signal)

P5-88.Y=3, no physical signal

1 ms clock
(Internal signal)

P5-88.Y=4, no physical signal

(a0 Mok uscking | P5-88.Y=5, check P5-17 or P5-18




A nELTa Why My E-Cam Do Not Work (2)
The Master AxIs

When the E-Cam is activated (P5-88.X=1), the pulse
will be counted in P5-86. The P5-86 should be an
Increasing number. If not, reverse the pulse direction

(not motor direction).

I
P5-86 :i . ;

Physical Axis

Virtual Axis

Pulse Number

Time




A nELTa Why My E-Cam Do Not Work (3)
The E-Cam Curve

Check if E-Cam Curve is properly downloaded in the
data array. Check the P5-19 if it is a correct ratio, for
example, 0.000001 or 1.

Data Array

P5-81=
P5-82 +1

E-Cam Curve:

The E-Cam

function defining _—

the relationship of Position

master and slave. 4 (PUU> { Slave E-Gear:

E-Cam curve to

Slaver -
P5-81,P5-32,P5'85\>\/\/\: The scaling of

output.

E-Cam * P1-44, P1-45
Master P5-19




&\nerTa Why My E-Cam Do Not Work (4)
The Clutch Status

The status of the clutch can be checked from P5-88.S.

High Byte Low Byte
ECPS-gS’- S 0 BA | U Z Y X
-Cam Settings 0~2| - | 00~3F | 0~8|0~2|0~5 0~1
P5-88.U =1,2,6
P5-88.X =0

The céndition set in P5-88.Z satisfied.

Lead pulse set in P5-87' TheAead pulse number is in P5-87.

reached. (Can be read fro
monitoring parameter 061)




Thank You

A




	To Audience
	The Contents

