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1 ECAM system

1.1 ECAM description

An electronic cam (ECAM) curve is a function curve that uses the master axis pulse (that is, spindle pulse)
input as X and uses the servo motor (that is, cam axis) output as Y= F(X).

The ECAM is mainly used in scenarios in which following the master axis position is required. With the
advantages such as easy to use and maintenance, the ECAM can replace the traditional mechanical cam.

X F(X)

1.2 ECAM curve mode

P7.00: Select cam curve. [0] Manually created table; [1] Vector table; [2] Rotary shearing curve;

[3] Flying shearing curve

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2400, 2401 0x2700 00 0-3 0 -

1.3 ECAM switch

P7.01: Enable ECAM parameters. [0] Disable; [1] Enable

. Modbus Canopen ) .
Data size address address Setting range Default Unit
16bit 2402, 2403 0x2701 00 0-1 0 -

P7.02: Select ECAM enabling source. [0] Parameter; [1] Terminal

Modbus Canopen

Data size
address address

Setting range Default Unit

16bit 2404, 2405 0x2702 00 0-1 0 -

1.4 Master axis

P7.03: Master axis source. [0] Pulse input; [1] 2nd encoder; [2] Virtual master axis

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2406, 2407 0x2703 00 0-2 0 -
P7.04: Cam axis resolutions N
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2408, 2409 0x2704 00 1—-(2°-1) 1 rev

P7.05: Master axis pulse input corresponding to cam axis resolutions N.

-1-
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. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2410, 2411 0x2705 00 10—(2%-1) 10000 spulse
P7.06: Master axis pulse input speed filter class.
. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2412, 2413 0x2706 00 0-6 5 -
P7.07: Virtual master axis pulse speed setting.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2414, 2415 0x2707 00 | -(2°*-1)-(2°*1) 1000 Spulsels
1.5 Clutch
1.5.1 Engaging condition
P7.08=0 Once after ECAM is enabled
Engaged
P7.08=1 When ECAM ON fromi:i(:ﬁal digital input (0x35) \
e | TRt | 7 f
Triggered when master axis pulse input reaches
P7.08=3 specific length
Associated: P7.12, P7.13

P7.08: ECAM engaging condition.

. Modbus Canopen ) .
Data size address address Setting range Default Unit
16bit 2416, 2417 0x2708 00 0-3 0 -
P7.09: 2nd-encoder position triggering ECAM engaging.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2418, 2419 0x2709 00 0—(27°-1) 0 Spulse
P7.10: 2nd-encoder position compensation coefficient at ECAM engaging.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2420, 2421 0x270A00 | -(2*-1)-(2°"-1) 0 Spulse/100rpm
P7.11: ECAM engaging direction triggered by 2nd-encoder. [0] Forward; [1] Reverse; [2] Bidirectional
. Modbus Canopen ) .
Data size address address Setting range Default Unit
16bit 2422, 2423 0x270B 00 0-2 0 -
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P7.12: Source of ECAM fixed-length count. [0] Pulse input; [1] 2nd encoder; [2] Virtual master axis

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2424, 2425 0x270C 00 0-2 0 -
P7.13: Length of ECAM fixed-length count.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2426, 2427 0x270D 00 1-(2%-1) 100000 Spulse
152 Lead
Cam axis A
(PUU)
Master
I — p  axis
Mg Rp NN g Ny RpipNp Ny NpNpNp Ny Nplply Ny Kisa)
B .
| Lead :
I
Lead Engaged
state state

Lead: indicates the pulses that are generated for the delay after the engaging conditions are met but before the
cam engaging.

P7.14: Single-engaging advance, that is, advance required for the first engaging.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2428, 2429 0x270E 00 | -(2°%-1)—(2*-1) 0 Spulse

P7.15: Periodic-engaging lead, that is, the lead required for the re-engaging after the ECAM enters the lead
state since the disengaging condition is met.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2430, 2431 0x270F 00 | -(2°%-1)—(2%-1) 0 Spulse
1.5.3 Terminal output
Cam axis} —
(PUV) ) l
T [
- |
T | |
_— | |
| | [ » Master
| l | P7.05=10000 axis
| | 05=] (pulse)
I |
1 |
DO | P7.16¥3000 P7.17£6000 |
Cam : | | |
engaging | ' ' |
area | v :

P7.17=3000 P7.16=6000
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P7.16: Positive-direction digital output in engaging zone.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2432, 2433 0x2710 00 0—-(2°-1) 0 Spulse
P7.17: Negative-direction digital output in engaging zone.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2434, 2435 0x2711 00 0-(2°-1) 0 Spulse
P7.18: Delay compensation for digital output in engaging zone.
. Modbus Canopen . .
Data siz tting ran Default nit
ala size address address Setting range etau v
32bit 2436, 2437 0x271200 | -(2°*-1)-(2°*1) 0.0 ms
1.5.4 Clearing periodic accumulated values
P7.19: Clear the accumulated cam axis running cycles in geared state.
. Modbus Canopen . .
Data size Setting range Default Unit
address address grang
16bit 2438, 2439 0x2713 00 0-1 0 -
1.5.5 Disengaging conditions
P7.20=0 Not disengage
The digital input ECAM OFF is valid. The
P7.20=1 ECAM enters the stopped state after
disengaging.
The digital input ECAM OFF is valid. The
pP7.20=2 ECAM enters the advance state after
disengaging. Disengaged
~ The accumula?ed master-axis pulses
P20%% | antamthe stopped aate aer dsengagiog [ 1~
The accumulat_ed master-axis pulses /
ca N / 4
P720=5 Conditi(s)'ir:ﬁu:ll.la;::go::,J ;?}I,(.e effect ‘
P720=6 Conditi(;ir::uzhzt::(cejottJ :Ii;e effect ‘
ECAM OFF is valid and the cam axis
pP7.20=7 reaches the setting of P7.22. The ECAM
enters the stopped state after disengaging.
P7.20: Disengaging conditions.
. Modbus Canopen . .
Data size Setting range Default Unit
address address grang
16bit 2440, 2441 0x2714 00 0-7 0 -
P7.21: Master axis position at disengaging.
. Modbus Canopen . .
Data size Setting range Default Unit
address address grang
32bit 2442, 2443 0x271500 | -(2*-1)-(2*-1) 10000 spulse
P7.22: Cam axis position at disengaging.
. Modbus Canopen . .
Data size Setting range Default Unit
'z address address g rang ! I
32bit 2444, 2445 0x2716 00 | -(2*-1)-(2°"-1) 0 pulse
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1.5.6 Condition for re-engaging from disengaging

P7.23: ECAM re-engaging mode. [0] Re-engaging from the start engaging point; [1] Re-engaging from the last

disengaging position

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2446, 2447 0x2717 00 0-1 0 -
P7.24: Start engaging point.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2448, 2449 0x2718 00 0-(2°-1) 0 spulse
P7.27: Start engaging angle.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2454, 2455 0x271B 00 0-3600 0.0 °
1.5.7 Adjusting curves
P7.25: Cam curve phase position compensation time, namely, lateral moving of curve.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2450, 2451 0x2719 00 | -(2*-1)—(2%-1) 0.0 ms
P7.26: ECAM table data multiplication, that is, zooming in or out at the Y axis of curve.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2452, 2453 0x271A00 | -(2°%-1)—(2%-1) 1.000000 -
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2 Common parameters of the flying/rotary shear system

2.1 Common parameters

P7.40: Gears at decelerator motor side
P7.41: Gears at decelerator cutter side

P7.45: Synchronization speed correction
P7.46: Motor-side max. ACC speed
P7.47: Motor-side max. speed

@) brdoSame
P7.50: Cutting length
chronization Synchronization
area // area
\\ // \\\
N\ / N
P7.40: Gears at decelerator motor side.
Data size 2:' do dolzlsjz 232?5:: Setting range Default Unit
16bit 2480, 2481 0x2728 00 1-32767 1 -
P7.41. Gears at decelerator cutter side.
Data size ': do ;22: (;Zg(r)leD:: Setting range Default Unit
16bit 2482, 2483 0x2729 00 1-32767 1 -
P7.42: Length-counting encoder diameter.
Data size 2:' do ;222 (;33(:5:: Setting range Default Unit
32bit 2484, 2485 0x272A 00 1-(2°%1) 50.0 mm
P7.43: Length-counting encoder PPR.
Data size 2:' do ;222 (;33(:5:: Setting range Default Unit
32bit 2486, 2487 0x272B 00 1-(2%-1) 10000 spulse
P7.44: Material feeding speed.
Data size 2:' do ddrzl;z (;chr)gse: Setting range Default Unit
32bit 2488, 2489 0x272C 00 1-(2°%1) 1000 mm/s
P7.45: Synchronization speed correction (for the cam axis).
Data size 2:' do ddrzl;z Cazrc]i(r)sssn Setting range Default Unit
16bit 2490, 2491 0x272D 00 1-200 0 %
P7.46: Motor-side max. ACC/DEC speed.
Data size ZI do ddrzl;z 232?55: Setting range Default Unit
32bit 2492, 2493 0x272E 00 1-(2°-1) 1000 rad/s"2
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P7.47. Motor-side max. speed.

. Modbus Canopen . .

Data size address address Setting range Default Unit

32bit 2494, 2495 0x272F 00 1-6000 3000 rpm
P7.48: Motor-side min. speed.

. Modbus Canopen . .

Data size address address Setting range Default Unit

32bit 2496, 2497 0x2730 00 1-6000 0 rpm

P7.49: ACC/DEC S curve.
The following figures show the speed waveforms with P7.49 set to 0.1% and 20% respectively.

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2498, 2499 0x2731 00 1-1000 0.1 %
P7.50: Cutting length.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2500, 2501 0x2732 00 1—-(2°-1) 2000.0 mm

2.2 Parameter calculation

If the cutting length parameter is modified in geared state, the modification will take effect after the curve
replanning before the synchronization zone is closed.
If a parameter is modified at stopped state and P7.60 is set to "Parameter calculation is valid", the modification

takes effect immediately.

R1.40: Parameter calculation status and possible cause.

[0] Initial state

[1] Excessively high synchronization speed: The material feeding speed is greater than the motor maximum
speed.

[2] Excessively low synchronization speed: The material feeding speed is less than the motor maximum speed.
[3] Negative non-synchronization zone: The synchronization zone angle is too large.

[4] Negative non-synchronization zone time: The synchronization zone angle is too large.

[5] Excessively-high non-synchronization zone angle difference 1: The material feeding speed is too high or
the synchronization zone angle is too large.

[6] Excessively-high non-synchronization zone angle difference 2: The material feeding speed is too high or
the synchronization zone angle is too large.

[7] Excessively-low non-synchronization zone angle difference 1: The material feeding speed is too high or the
synchronization zone angle is too large.

[8] Excessively-low non-synchronization zone angle difference 2: The material feeding speed is too high or the

synchronization zone angle is too large.
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[9] PO.22 set to O: The motor PPR is 0.

[10] Valid parameter calculation.

[11] Negative return zone angle: The distance to the synchronization or ACC zone is too large.

[12] Negative return zone time: The distance to the synchronization or ACC zone is too large.

[13] Excessively small return zone angle: The distance to the synchronization or ACC zone is too large.

[14] Excessively small cutting length: The cutting length is less than R1.33 (Rotary shear min. cutting length).
[15] Cutting mechanism moving overtravel: The distance to the synchronization or ACC zone is too large.
Note: P7.44 must be set correctly for better protection performance. It is recommended that the material
feeding speed be set to the maximum one.
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3 Flying shear system

3.1 Typical flying shearing and parameters

The master axis is the material feeding axis, responsible for feeding materials in a constant speed and
transmitting pulses so as to control the cam axis, featuring continuous actions without stop. The cam axis

controls cutter actions and controls cutter rotary speeds based on the synchronization zone width and cutting

length.

P7.51: Cutter count.

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2502, 2503 0x2733 00 1-32767 1 -
P7.52: Cutter diameter.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2504, 2505 0x2734 00 1-(2°-1) 300.0 mm
P7.53: Synchronization zone angle.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2506, 2507 0x2735 00 1-3599 20.0 °

Synchronization zone angle + Non-synchronization zone angle = 2P1/(Cutter count)

3.2 Synchronization zone setting

To ensure smooth cutting, the cutters must be fully located in the synchronization zone during cutting. The
packages with hot-seal zones require wider cutters, and therefore a larger synchronization zone must be set.
Since the cam axis moving distance is fixed, a higher cam axis speed indicates the servo has a greater

possibility to reach the saturation state. As a wider synchronization zone requires a higher cam axis speed, the

limit on the cuttable minimum length is greater.

d. " p—
— speed. 0% _
Master axis speed \\\‘\ ///
Q ?
\> /4'
. 4
\\ /."‘

Slave axis speed

A wider

. . P
. synchronization zone_,—’

requires a higher.*

3.3 Cutter circumference and cutting length

Cutter circumference > Cutting length: The slave axis has a higher speed than the master axis, but they have

the same speed during cutting.
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Cutter circumference < Cutting length: The slave axis has a lower speed than the master axis, but they have

the same speed during cutting.

Cutting at 1 low speed

Slave axis speed
Cutter circumference > Cutting length

Master axis speed I_ - = =

Master axis speed I— —_— e —

Cutter circumference < Cutting length

|
|
|
Cutting at a!high speed

Slave axis speed

Cutting length/Cutter Cutter max. linear speed /Material
circumference feeding linear speed
1.0 100%
0.75 172%
0.50 325%
0.25 870%

3.4 More cutters

The ratio of the cutter moving distance to the cutting length changes as the number of cutters increases. If

other conditions keep unchanged, more cutters indicate shorter cutting length.

Half cutter circumference
(two cutters)

Master axis { ]
Slave axis speed : | :

-10-
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4 Rotary shear system

4.1 Typical rotary shearing and parameters

In the rotary shear system, when the master axis for material feeding runs forwards, the slave axis runs
forwards and catches up the material feeding speed of the master axis, and keeps synchronization with the
master axis during cutting. After the cutting, the cutting mechanism is disengaged. Then the rotary shear

system decelerates to zero and runs to the start position reversely to start the next rotary shearing.

<€ P7.58: Travel limit >i
|

Slave aX|S (a|SO |P7.56: Distance to speed

. -1 K —\ 1

called cam aXIS) :mh(ﬂbk—m.sr Distance to synchronization zone—J»«=DEC zone—p
. |

|

|

I | I —}: :4— P7.55: Screw pitch
|:- ' |

I ! I‘ Return zone >:
Vi
] ]
n
V
.. -S/)E(nchronizir%l\g- .. .................... N ./5—.. .
Lo\ ‘
Speed catching u \
p / ng up \\\f
(O AP \\ ................... /AR
N\
\
............... + .« S Returning O
P7.55: Screw pitch.
. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2510, 2511 0x2737 00 0-32767 5.0 mm
P7.56: Distance to speed catch-up zone.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2512, 2513 0x2738 00 0-100000 200.0 mm
P7.57: Distance to synchronization zone.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2514, 2515 0x2739 00 0-100000 200.0 mm
P7.58: Travel limit.
. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2516, 2517 0x273A 00 0-1000000 1000.0 mm

If the distance to the speed catch-up zone is the same as that to the DEC zone, ensure the following:
2*P7.56 + P7.57 < P7.58

-11-
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4.2 Minimum cutting length

The distance to the speed catch-up zone has on impact on both the acceleration speed A and R1.33 (Min.
cutting length). Note that cutting can be normally performed only when the cutting length you set is greater

than the minimum cutting length.

-12-
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5 Ordering function

Ordering function

5.1 Function description

The ordering function indicates applying multiple cutting lengths within a processing period. SV-DA200 can

plan cam curves based on cutting lengths.
5.2 Function application

P7.61-P7.79 specify 10 groups of ordering. P7.50 indicates the default cutting length, recording the shortest
cutting length in the orders. When the ordering function is not needed, you only need to set the cutting count of
other groups to 0.

5.3 Parameters

P7.50: Cutting length/Length of order 0.
P7.61: Count of order 0.

. Modbus Canopen . .
Data size Setting range Default Unit
address address grang
32hit 2522, 2523 0x273C 00 1-32767 1 -
P7.62—P7.79: Length and count for orders 1 to 9.
5.4 Speed waveform
P7.61 Number Of Order0 . /12
P7.62 Length of Order1 2 2’200_0 mm
P7.63 Mumber Of Order1 "o
P7.64 Length of Order2 1,800.0 mm
P7.65 Number Of Order2 11
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6 Cursor capturing function

6.1 Function description

The cursor capturing function indicates curves are adjusted in real time according to cursor signals so that
cutting is performed following the cursor.

6.2 Function application

P7.80—P7.84 are cursor-related parameters. P7.80 indicates whether to enable the cursor capturing function. If
the function is enabled, the ECAM automatically starts and performs cutting according to cursor signals. If the
function is disabled, the ECAM performs fixed-length cutting.

6.3 Parameters

P7.80: Enable cursor capturing.

. Modbus Canopen . .
Data size address address Setting range Default Unit
16bit 2560, 2561 0x2750 00 0-1 0 -

P7.81: Cursor sensor offset, namely, distance from the cursor sensor to the cutting point. (The distance must
be greater than the cutting length.)

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2562, 2563 0x2751 00 0-100000 0.0 mm

P7.82: Cursor sensor window. A cursor signal takes effect only when the signal is within the window specified
by P7.82.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2564, 2565 0x2752 00 0-100000 20.0 mm

P7.83: Max. lost cursors. When the number of lost cursors reaches the setting of P7.83, the ECAM turns off. If
the setting of P7.83 is 0, the cursor capturing function is invalid.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2566, 2567 0x2753 00 0-10000 2 -

P7.84: Cursor compensation manner. 0: Compensate at next period. 1: Compensate at current period.

. Modbus Canopen . .
Data size address address Setting range Default Unit
32bit 2568, 2569 0x2754 00 0-1 1 -

-14-
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7 Manually creating tables

7.1 Cubic spline

It is recommended that INVT ServoPlorer V4.17 be used. Start the software.
e inwt Servoplorer 418 - DAZOO NN W W T I e s )

File(F) Setting elp ()
P| Paranster Setting
L 90" CE Status Monitor A
B8 Siatus Monitor |11 Digitsl Configration [B] Parameter Setting elEr=]|"
Hi=m= L3 Analog Configration T2BHKE=EO
m B B2 | M Digitel Seope o [p ez [ra [m (e [re [ FT |meo [mer [rez [p8 [pe [P0 | Digferent pervemeter | Commen per(t[”
. ParametMa f) Alarm Information ‘ Function Code  Parameter Name Current value * unit Min Max il
speed col History Record » ECAM Curve Type Selection B8 soine cuve | CO O
Digital out] 2 System Set P7.01 ECAM Enable by Parameter "' Disable - 0 1
/BB | ] p7.02 ECAM Enable Source Parameter Ena... - ] 1 L
ECAM Spir [§) Bateh Gperation P7.03 ECAM Spindle Source " Pulse Input - 1] 2
ECAM Spir e P7.04 Number of Pulses for N Revalution of Spindle " o rev 1 2147483647
ECAM Spir N Cipen conie jon . P7.05 N Revolution of Spindle " 0 spulse 10 2147483647 B
ECAM Spir N @ P7.06 Fitter for Spindle Speed Caculate " o - 0 6
ECAM Sen—= P7.07 ECAM Virtual Spindle Speed Set : |0 spulsefsec -2147483647 | 2147483647
ECam 1o¢| Bl Prpiicetion Contrel gage Co p7.08 ECAM Engage Condition " |Engage At On... - 0 3
£CAM 2ng (| Parsnent Searcher Ctrl+F ngage Ci p7.09 ECAM Auxilary Encoder Trigger Pasition of Engage T o = 0 1048575 =
ECAM Spir) £ Caleulator 3 P7.10 ECAM Auxilary Encoder Trigger Position Compensation Coefficient & |0 spulse/100rpm -2147483647 2147483647
ECAM Ser| USE Triver Tnetall p7.11 ECAM Auxilary Encoder Trigger Direction of Engage " Forward Engage = 0 2
ECAM m P7.12 ECAM Feed Length Source " | Pulse Input - [1} 2
ECAM Servo Position Feedforward Speed Output P7.13 ECAM Feed Length Set o spulse 1 2147483647
ECAM Serva Position Feedforward Torgue Output L3 P7.14 Nurmber of Spindle Pulses for ECAM Transit from Stop to Engage |+ |0 spulse -2147483647 | 2147483647
Shear Curve Shortest Cut Length P7.15 Number of Spindle Pulses for ECAM Transit from Lead to Engage 0 spulse -2147483647 2147483647
Flying/Shear Curve State P7.16 ECAM Engage Area Positive Edge for DO o spulse 0 2147483647
ECAM Target Cut Length P7.17 ECAM Engage Area Negetive Edge for DO T spulse 0 2147483647
ECAM Current Cut Length p7.18 DO Time Delay Compensate for ECAM Engage Area " 00 ms -214748364.7 214748364.7
ECAM Feed Length Counter P7.19 Clear the Number of Revolution of Spindle under Engage Condition *"  Disable - 1] 1
ECAM Parameter Caculation Status p7.20 ECAM DisEngage Condition : Always Engage... - 0 8
ECAM Spindle Revolution in Engage Condtion P7.21 Number of Spindle Pulses for ECAM Transit from Engage to Stop o spulse -2147483647 2147483647
T . L e b2 Dinancoss Tia nastine of Cania ticea: L P AramaameaT | m1amaoncas A
RLECAM State Machine PT:ECAM Curve Type Selection i
(Ml Communication Analog input list format error £y Driver Error g} Authority :Developer (1. STOIN Copyright 2013-2017 invt

The spline curve display interface is similar to the following:
i ServoPlorer va18 - 3200 - EC T TR Y D

File(F) Setting(3) Tools(T)  View(¥) Windows(H)  Help (H) - 8 x

PHOSNCGEE BEumAONE LH =8

NEEIS $B @
Spine tabe create
ECMM curve gemerate
Spl: - = —— —_—
pline curve Index Angle  Positon(32... | naror inerta 0.32 = Pulses for N turns 13
’ i o ratedtomue 127 % i revoluton of sp| 10000 3]
Seline curve = SOALY Z Istinertia ratio 100 2| Puses per revolut 10000 *
3 180.00 |yl
Spindle speed | 10000 3
4 270.00 4
5 360.00 5|~ [ e e e H Export data to file ]
Add ” Delete ][ Download data Lo driver ] [ Upload data from driver I
pravious > || Fnsh | Cancel
it = Position angle diagran |Sinulation diagran
10— 10000 Extremun |feasured value | Gearin point
Cam pulse 4. 14000 = PU/ mm
Spindle pulse 414000  |2] pulse/mm &- 8000 max position
10000 = pulze/s
Spindle &— B000 min position
virtudl speed 2415.48 2] mn/s
4n a0 max speed
-
Control min speed
2- 2000 *
position - [r)0 1950 .
] TineRang ) ) max accelers
spesd - [FUU/s] - T T T T T
[ 5143 102. 86 154.29 205,71 25714 308.57 380
[F] acceleration = [FUY="] anele nin accele
Ml Communication Analog input list farmat error ) Driver Error g Authority :Developer /1. STOIN Copyright 2013-2017 invt

Based on the actual situation, you can choose to:

® Import data from a file, that is, import the edited data file to the upper computer.

® Export data to a file, that is, export the data in the red rectangle in the figure to a file. Then you can edit the
ECAM data in the generated Excel file.

® Download data to the drive, that is, download data from the upper computer to the drive. You can

determine whether the downloaded parameters are required by checking the setting of P7.30.
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® Upload data from the drive, that is, enable the upper computer to read data from the drive.
Edit the ECAM data file.

& E C
1 No. Slave axis position (32-hit) Master axis position
2 0 "6878
z 1 6391
4 2 5558
5 3 4815
6 4 4127
7 5 "3439
g 6 2751
5 7 "2063
10 8 1375
119 "687
12 10 0
13 11 887
14 12 1375
15 13 2063
16 |14 2751
17 156 3439
18 16 4127
19 17 :4815

After importing the data file to the upper computer, click Draw.

The upper computer automatically draws speed and position curves.

it INVE orer
e -
) File(F) Setting(S) Teols(T) ¥iew(¥) Windows(f) Help (D) o x
Pl ooNc B BEmAORE LEll—=B
DEFHS ¥R |e
Spline talbe create
ECMl curve generate
Spli - 2]
pLine curve Index Angle  Position(32... E Motor inertia 032 = Pulses for N turns 1=
Uik 060 B8 | matedtorque | 1.27 3| N revolution of sp 10000 3
Spline curve 2 Sl -222L 1st inertia ratio 100 3 Pulses per revolut 10000 2
2 1800 5358 Gnindls enead | 100N~
e e s [ Inport data from file H Export data to file ]
hdd ” Delete ” [ . H [EETE—— ]
Previous > Finish Cancel
Position angle diagran |Simulation disgran
unit
204,17 = B8TE Extremun |Messured value | Gearin peint
Cam pulse 414000 L PUU/mm
000
Spindle pulse (¢.14000 2] pulze/mm - max pesition  (180.00° ,BETEEL
Spindle ferim 4| pulse/s min position  [0.00° ,-GBETEPUL
virtusl speed 241548 2] mn/= o- o
max speed (14° , 204, 1Trpn)
Iran
Control 10— min spesd (194° | ~204. 1Trpm)
5000
L [ Measure
[¥] position - [FUUT i . L max accelerate [(0° 6 BZ5H)
_ [7] TineRang 20417 = -BETE T T — T T T T T T
[V] speed - [PWU/5] 0 30° B0° 90° 120° 150° 160° 210° 240° 2T0° 300° 330° 3607
[ acceleration - [FUs* ] angle min accelerate (180° -5 825%)

Virtual axis testing curve: Set P7.03 (Master axis source) to the virtual master axis (the setting takes effect only
after restart), and set P7.01 (Enable ECAM parameters) to 1.

Oscilloscope selection: R1.25, cam axis position at the ECAM engaging point; R1.31: ECAM cam axis speed
feedforward output.

After performing the test, you can restore the parameters and enable the servo motor. Then the system can

run properly.
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scope

Date: 2019-07-18

o 17:11:18
38,4 36.80 39.00 39.40 .39 B0 404
X oaxis
Channell ChannelZ Channel3 Channel4
hddr Addr Addr Addr

[R1.25 - [ECAM Servo Posi.. ~|  [R1.31 - [ECAM Servo Posi.. |  R0.04 - [Position error] *  RO.06- [Torque feedback]

7.2 \Vector table

It is recommended that INVT ServoPlorer V4.17 be used. Start the software.
(D . . S ST MR SEEESS 0 s amitn

it invt ServoPlorer V4.18

File(F) Setting(3) | Tools(T) | View(¥) ¥indows () e1p (H)
P il 0@l T s @ =a
i Status Monitor
M Status Monitor | i1 Digitel Configration [P] Parameter Setting sl==] "
o | B = [¥ Anslog Configration LE2E HE MG =
KD Kl K2 | M Digital Scope 0 PL P2 3 P4 5 s BT piP0 | PtP1 | PtP2 | FB 3 P10 | Different parameter | Common par « |~
Funtio... ParametNg{ g} Alarm Information 0 Function Code  Parameter Name Current Value = Unit Min Max b
RIS (Spestcof © Mty B 7 00— Tecaw camee e seecon T T, S
R117 | Digital OUt| s 5mven set P7.01 ECAM Enable by Parameter " Disable - 0 1
» i - — P7.02 ECAM Enable Source " Parameter Ena.. - 0 1 s
R1.21  ECAM Spi ﬁl Batch Operation P7.03 ECAM Spindle Source : Pulse Input - 0 2
R1.22  ECAM Spi " T P7.04 Number of Pulses for N Revelution of Spindle . o rev 1 2147483647
R1.23  ECAM Spir ion P7.05 N Revolution of Spindle 0 spulse 10 2147483647
SNt CAlidpen config )
R1.24  ECAM Spir ] P7.06 Fitter for Spindle Speed Caculate . o - 0 6
R1.25  ECAM Ser| P7.07 ECAM Virtual Spindle Speed Set 0 spulse/sec -2147483647 2147483647
R1.26  ECAM 1st frplication Contesl gage Co p7.08 ECAM Engage Condition ' Engage AtOn.. - 0 3
R1.27  ECAM 2ng[ (), Farament Searcher Ctrl+F ngage O P7.09 ECAM Auxiiary Encoder Trigger Position of Engage "o - 0 1048575 =
R1.28  ECAM Spir Caleulator P7.10 ECAM Auxilary Encader Trigger Position Compensation Coefficient * |0 spulse/100rpm | -2147483647 | 2147483647
R1.29  ECAM Sen| USE Driver Install P7.11 ECAM Auxiiary Encoder Trigger Direction of Engage Forward Engage = 0 2
R1.30  ECAM Servorrusmom I p7.12 ECAM Feed Length Source Pulse Input - 0 2
R1.31 | ECAM Servo Position Feedforward Speed Output P7.13 ECAM Feed Length Set ] spulse il 2147483647
R1.32  ECAM Servo Position Feedforward Torgue Output P7.14 Number of Spindle Pulses for ECAM Transtt from Stop to Engage "o spulse -2147483647 2147483647
R1.33 | Shear Curve Shortest Cut Length P7.15 Number of Spindle Pulses for ECAM Transit from Lead to Engage ‘o spulse -2147483647 2147483647
R1.34  Flying/Shear Curve State P7.16 ECAM Engage Area Positive Edge for DO o spulse 0 2147483647
R1.36 |ECAM Target Cut Length P7.17 ECAM Engage Area Negetive Edge for DO "o spulse 0 2147483647
R1.37  ECAM Current Cut Length P7.18 DO Time Delay Compensate for ECAM Engage Area T 00 ms -214748364.7 | 214748364.7
R1.38 | ECAM Feed Length Counter P7.19 Clear tha Number of Revolution of Spindle under Engage Condition *  Disable - 0 1
R1.40  ECAM Parameter Caculation Status pP7.20 ECAM DisEngage Condition " | Always Engage... - 0 8
R1.41 |ECAM Spindle Revolution in Engage Condition P7.21 Number of Spindle Pulses for ECAM Transtt from Engage to Stop ‘o spulse -2147483647 2147483647
L P ECau nacin o - SrEED Y Tein Pasitine agr - “ln e vamaaneaT | meamaoncas
RL:ECAM State Machine PT:ECAM Curve Type Selection

M Communication Analog input list format error £ Driver Error

Autharity :Developer .1, STOIN Copyright 2013-2017 imvt

28 | |

:28

9:
2019/7/17

T gl

The vector tabulation display interface is as follows:
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it invt ServaPlorer V4,18 - DA20
() File() Setting(S) Tools(T) View(¥) Windows(¥) Help(®) i
Pl GOACEHEUmACRE L@ =8
DEHS | danle
Vector tabe create
ECMI cwrve generate
Vector table - XPUU) YU ve) AQLM) arvetypes | Speed unic @° Omm Accekratonunt | @NM O US|
3 0 [ T I I oo inertia(ko™am?) 0.32 2 Rated torque(him) 173
e - =
Vector table 2 20 0 & & SRERE 15t inertia ratio(%) 100 - Speed(puu/s) 10000 5
3 5000 5000 0 0 SR b - e
e, Pulses for M tums 1 2 N revolution(pukse) 10000
4 7500 7500 0 0 SRhiR =
5 10000 10000 0 0 SHRRE Pulses per turn(pulse) 10000 3
Add Download Import
Delete Read Exoort
Previous > || Finish | Cancel
Fosition sngle diagram |Simulation disgram
it
112.5 - 10000 Ext
Can pulse 414000 2] FUWnn
100 -
Spindle pulse [4.14000  [2] pulse/mn 000 ax position  (180.00° , BETERUN)
-
10000 =] pulsefs -
Spindle B000 nopesition (0,007 ,-B&TEFI
wvirtual speed [2415.46  [=] mn, -
ax speed (14° 204, 1Trpn)
= o
Control n speed 194° , -204. 1Trpm
P P & . )
"
position - [puyy ] essure e 07,6258
speed = [rpal L. |Rimeers o- 0 T T T T
] 2000 4000 000 &000 10000 .
[ sceelorstion = [£] anle : 180°,-8.525%)

—_—

Ml Communication Analog input list format error f) Driver Error @iy Autharity :Developer (1. STO_IN

Based on the actual situation, you can choose to:

Edit the ECAM data file.

Add or delete data points.

Copyright 2013-2017 invt

EL L= A R T

S

9.
2019/7/17

Import or export, that is, import a data file to the upper computer or export data from the upper computer to

an Excel file.

Download data from the upper computer to the drive or enable the upper computer to read data from the

drive.

&

000
000
00
0000

= oA o Y SN e
=

(= ok BRFS SR o B e

a0
oan
a0
oo

[ Pl i e P

000000
000000

SN = S

After importing the data file to the upper computer, click Draw.

ol e e e e 8

The upper computer automatically draws speed and position curves.
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[ invt ServoPlorer VA1E - DRZGONECAVT b dip- = ([ = [o] x |

-
File(F) Setting(3) Tools(T) View(¥) Windows() Help (D) - 8 x
Pl oeAGH B EuUm AOwWRE WM -8
DEHS s @@
Vector tabe create
ECAN curve gemerate
Vertor table T b1 0 0 0 0 | SREEE | Motor inertia(kg®cm=) 0.32 * Rated torque(Nm) 1.27 %
yus
2 Ziol Ll o3 0 SRR 1st inertia ratio(%) 100 3 Speed(puufs) 10000 3
3 3000 | 2000 45 0 B
¥ector table B Pulses for N turns 1 3 N revolution(pulse) 10000 5
4 5000 3000 O 0 SuERé
p 10000 3000 0 0 ] Pulses per turn({pulse} 10000 3
Add Download Import
Delete Read Export
Previous > Finish Cancel
Position angle diagram |Simulation diagram
unit mn
- &0 - 3000 Extremun |Msssured value | Gearin point
Can pulse 414000 |2 P
Spindle pulse [4 14000 2] pulse/mn 50~ max positien  (180.00° , BETEEUY
- 40 - 2000
g [ToTED o pulsefs min pesitien  (0.00° ,-88TSEU
pindle
virtual spesd 241545 |2 mn/s 30—
max spead (14, 204. 1Trpn)
20-1000
Control " min spead (194° , -204. 1Trpn)
"
7] position — [PIV]— oo
TimeRang - T T T T
] zpeed = [rgm] 0 2000 4000 5000 000 10000
scceleration - [%] angle

Virtual axis testing curve: Set P7.03 (Master axis source) to the virtual master axis (the setting takes effect only
after restart), and set P7.01 (Enable ECAM parameters) to 1.

Oscilloscope selection: R1.25, cam axis position of the ECAM engaging point; R1.31, ECAM cam axis speed
feedforward output.

After performing the test, you can restore the parameters and enable the servo motor. Then the system can
run properly.

scope

Date: 2019-07-18
Time: 17:18:13

8ol T.11 T.31 T.51 T.71 T.91 . .8.11 §.31 §.51 .71 & ol
Aaxls
Channell Charmel? Charmel3 Channeld
Addr Addr Addr Addr
|R1.25 - [ECAM Servo Posi... v| |R1.31 - [ECAM Servo Posi.. - R0O.04 - [Position error] - RO.06 - [Torgue feedback] -~
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8 Preparing for commissioning

8.1 Checking before power-on

® Ensure the power cables of the servo drive and motor are correct.

® Ensure external wiring is properly performed according to the electrical diagram.
After the wiring is complete, check whether the 24V power is reversely connected or short circuited by
using a multimeter.

You can power on the equipment and perform the test only after all the preceding check items meet

requirements.
8.2 Checking after power-on

® Ensure all devices are displayed properly.

® Ensure all sensor signals are normal.
8.3 Startup

You can perform startup only after mechanical positions are determined and there is no personnel safety risk.
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9 Commissioning

9.1 Parameter settings

Set cam curves and parameters based on the actual situation. It is recommended that P2.10 (Speed
feedforward) be set to 100%.
After the setting, click the button for validating parameter calculation, and ensure R1.40 indicates parameter

calculation is valid.
9.2 Virtual master axis testing

You can set P7.03 (Master axis source) to the virtual master axis (the setting takes effect only after restart),
and use the upper computer oscilloscope to monitor R1.20—R1.60. In this way, you can check whether curves

are correct even if the equipment is not started.
9.3 ECAM function

You can set P7.01 or P7.02 to enable the ECAM function through parameters or terminals. After the ECAM

function is enabled, devices work properly.
9.4 Synchronization speed compensation

When thick materials need to be cut or a higher synchronization speed is required, you can increase
synchronization speed compensation, but this will impact the material feeding speed. You are recommended

to increase the setting by 5% for every adjustment.
9.5 Speed feedforward filter time

Generally, the ECAM adds the speed feedforward of 100%, while the master axis encoder has a low resolution,

and therefore it is recommended the speed feedforward filter time be increased by 1ms to 2ms.
9.6 Cutting length and material feeding speed

The cutting length has an impact on the material feeding speed. In principle, changing the cutting length
requires changing the material feeding speed. You can set the material feeding speed to the maximum speed
allowed by normal cutting. If the cutting length is too short, parameter calculation fails. In this case, you can

change the material feeding speed for the parameter calculation to succeed.
9.7 Length-counting encoder diameter resolution

Considering precision, the length-counting encoder diameter resolution can contain only two decimal places.
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10 Troubleshooting

10.1 Master axis is running without motor rotating

® Check whether the servo drive reports a fault alarm.

® Check the master axis encoder signal by monitoring the pulse input speed feedback is normal on the
touchscreen.
Check whether the servo drive is enabled through the enabling signal.

® Check servo parameter settings. That is, check whether servo parameters are correctly set according to

the parameter table and ensure R1.40 indicates parameter calculation is valid.
10.2 Inaccurate cutting

® Check whether the home position is returned. If not, cutting may be inaccurate.

® Check whether the cutting length is correct. If not, correct the setting.
10.3 Motor does not stop after homing

The possible cause is the homing switch does not detect the homing signal. In this case, you can
manually move the mechanism to the homing switch. If the switch is not turned on, the induction chip of

the sensor may be too far, the sensor wiring may be incorrect, or the sensor is abnormal.
10.4 Cutting precision problem

® The master axis speed fluctuates sharply. The possible cause is that the material feeding device works
unsteadily, the length-counting encoder signal is abnormal, or materials slip.

® The master axis speed is too high, exceeding the maximum material feeding speed.

® There are incorrect parameter settings. Check whether the cutting length is less than the minimum cutting

length and parameter calculation succeeds.

Precautions

® |t is recommended that absolute motors be used in ECAM applications and length-counting
encoder precision be set as high as possible.

® Do not put your hands into rotating cutters if the machine encounters a paper jam problem. Shut
down the servo or turn off the power first before performing any operation.

® The copyright of this guide belongs to INVT Industrial Technology (Shanghai) Co., Ltd. This guide
provides guidance for users and commissioning engineers to use ECAM functions. Do not use it

for other purposes.
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