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1.Gantry Utility

User has to build network information via ECAT Utility before using Gantry Utility.

Gantry Utility provides users to adjust the Gantry Pi coefficient for better results.

1.1.1. Gantry Control

The output of Gantry Control is output to the command position of the slave driver.

Driver
Actual
—» motor —>» Motor —» .
Position
Control
+
Command Gantry < <:>
Position Control ~
+
Driver
Actual
—»{ —» motor »  Motor —» s
Position
+ Control
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1.1.2. Device init steps

Connect &J
Device No. 0 -
Axis oP
Master Axis 1 : MADLNOSBE - Nework Na 0 -
Slave Axis 2 : MADLNOSBE - CycleTime 1ims -
Gantry
pru 1
Max Position 1000 PPU
Acc 100 ms
Moving Direction Same hd
1. Click PeviceNo. 1 ¥ and select the device number from the list.
. Master Axis 1: MADLNOSBE . .
2. Click " and select the Master axis from the list.

1 : MADLNOSBE ) .
J 17 Means the module is the second module in the EtherCAT

network,”"MADLNO5BE” Means the name of this module.

. . Slave Axis 2 : MADLNOSBE - . .
3. Click "™ and select the Slave axis from the list.

2+ MADLNOSEE ,2:” Means the module is the third module in the EtherCAT

network,’MADLNO5BE” Means the name of this module.

4. Set PPU, if you are used to using pulse as the unit during operation, you can set it to 1.
most of the motion control commands are in PPU
Assume that the motor needs 1000 pulses for one revolution,
If the PPU is set to 1000, when the command goes 1 PPU in the positive direction, it
means goes 1 round in the positive direction;
If the PPU is set to 100, when the command goes 10 PPU in the positive direction, it
means goes 1 round in the positive direction.

5. Set Acc Time, the acceleration and deceleration time of the motion control,Range:
1~999ms.

Assume that the acceleration/deceleration time is 100ms.

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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When the command starts the motor to run at 1 PPU/s, the speed command will
increase from 0 PPU/s, and the speed command will reach 1 PPU/s after 100ms, when
stopped, the speed command will decrease from 1 PPU/s down, and the speed
command will reach 0 PPU/s after 100ms. There is also a quick stop function that can
be stopped directly without deceleration.

6. Set the NetWork No network information number. When using EcatUtility to establish
the device network information, you can choose to save the network information to the
specified network information number. When entering the OP, the selected network
information needs to be the same as actual network to enter the OP, otherwise it returns
-10009.

7. Set the CycleTime. After entering the OP, the master station and the slave station will
start the cycle communication.

8. Set Gantry Max Position Error. When the difference between the Master and the Slave
axis is too large, the current motion will be stopped immediately, and Servo On will be
maintained.

9. Set Moving Direction. In Gantry mode, if the direction of motion of the master and slave
axis is the same, set "Same"; if the master and slave axis move in the opposite direction,
set “Oppisite”.

10. Press Next > to enter OP mode.
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J( -
1.1.3. Vibration display

Rl =y
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wi X-Frequency

The vibration display box shows vibration of motors.

Red: vibration of Master axis
Blue: vibration of Slave axis
X axis: Frequency, unit: Hz
Y axis: Strength, uint: pulse/s
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1.1.4. Motion Control- Interface description

s N '
» . . - . ann -8 B -L u
Axis NO. CmdPosi... Position Velocty Axis State Axis Error  Driver ... NOT POT ORG ALM WAN SVN VIR
o 0.000 1.000 -381.0 Disabled 0 o 1] 0 o 1] 0 1]
1 0.000 -1.000 190.0  Disabled 0 0 0 0 0 0 0 0
Enable Actual Postion e — Master - Slave
Axis Move Home Method: 12 1.1000
Position: 1 P —
Home Acc: 200000 ox0
.1 1.0800 -
i Home Speed Sw: 20000 10400 -
Home Speed Zr: 5000 10200
1.0000
o
Gn | o
U 0.9000
102405 135394 188383 201372 234381 28735 300339 333328 388317 399308 432295
Gantry Gain 0 50% 100%
X-Time
o0
Enable
U Y- Position Errur‘2 ‘ Max‘z | M\n‘z | [ Clear
0 0 0.100 2.1000
Ki 0 20800
20600 --
U 20400 -
0 0 0.020 #0200
2.0000
e
19800 -
19400 -
1.9200
1.9000 ' | ' | ' | ' |
102405 135384 168383 201372 234361 26735 300339 333328 366317 3993.06 432295
op wc:io  up Slave(s):5 X-Time
description
Axis NO. | CmdPosition | Position Velocity  Axis State Axis Error  Drive Error NOT POT ORG ALM WAN SVN
0 0.000 0.000 0.0 Disabled 0 0 0 0 0 0 0 0
1 0.000 0.000 0.0 Disabled 0 0 0 0 0 0 0 0

item

Axis No.

Description

AXxis number

Position

Axis position

Velocity

Axis velocity

Axis State

Axis state

Axis Error

Axis last error

Drive Error

AXxis drive error

NOT

Negative limit switch

POT

Positive limit switch

ORG

Home switch
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&
ALM Alarm
WAN Warning
SVN Servo ON/OFF state
VIR Virtual Axis (when slave number is 65535)
: Master axis and Slave axis will be sequentially Servo On
: Master axis and Slave axis will be sequentially Servo Off
: Gantry in
: Gantry out
Position: 1
Velocity: 1

: Target position and target velocity

l MoveAbs H MoveRel ]

: Absolute move and relative move

Stop

| QuidkSop | . peceleration stop and quick stop

Loop

| : Start to move back and forth at point AB, point A is the current position,

and point B is the target position

ErrorReset

| : Clear the error. A motion command cannot be started when the error

occurs. It needs to be cleared before starting a motion command. The error will be displayed in
Axis Error and Drive Error. The definition of Axis Error can be found in the software manual. The

definition of Drive Error is found in the manual of the driver.

: The emergency stop button, the movement stops immediately after

pressing, and Servo Off, an error -1030 appears.
Velocity Feedforward

Gain | 0.000

U

0 50% 100%

Set
Velocity feedforward adjustment, increased velocity

feedforward can make the actual position closer to the command position.

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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Gantry Gain

Kp O

(|

o : Gaintry Gain settings
[¥] Enable Actual Position -

--- Master -— Slave

31264 315838 318238 322537 325836 328135 332434 335733 339032 342331 345629

° X-Time

Position display, Shows actual position of Master axis (red) and Slave axis (blue) (unit: PPU)

[¥] Enable
Position Error(pulse) Em]r“1 | Max“l | I'~"I'n“1 | l Clear ]

-1.1000
3741.05 407084 440083 473072 5060.61 53805 5720.3% 605028 638017 671006 T7038.85

° X-Time -
Position error display, Shows position error between master axis and slave axis

Error: current error

Max: Maximum error

Copyright © 2018 ICP DAS CO., Ltd. All Righ
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Min: Minmum error

Clear button can clear value of Max and min

Copyright © 2018 ICP DAS CO.,
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1.1.5. Motion control - Operation steps

"= Gantry Utility v2.0.0 S T EPE T LY ETT o [ % |
Axis NO.  CmdPosi... Position Velocty Axis State Axis Error  Driver ... NOT POT ORG ALM WAN SVN VIR
a 0.000 0.000 0.0 Disabled 0 0 0 0 0 0 0 0 a
1 0.000 1.000 -190.0  Disabled 0 0 0 0 0 0 0 0 a
Axis Move Home Method: 12 0.1000
Position: 1
Home Acc: 200000 10800
L1 0.0800
VETER Home Speed Sw: 20000 0.0£00

-
Velocity Feedforward _0.0400

-0.0800

4] 50% 100%

X-Time
o
Enable

-0.1000
Gantry Gain 1707.05 203594 2366.83 269672 302661 33565 368639 401628 434617 4676.06 500595

{ Posttion Error{pulse) Error |-1 Max| -1 Min -1
0 0 0.100 -0.8000
Ki 0 -0.9200
-0.9400
) -0.9600
0 0 0.020 -0.8800
-1.0000
Set -1.0200
-1.0400
-1.0600
-1.0800

4.“]10700705 203694 236683 269672 3026.61 3356.5 3686.39 401628 434617 467606 5005.95

oP WC:10 Up Slave(s):5 X-Time|
Steps
; ; ; Servo On ;
1. Click Master axis (Axis No.0) and‘—] to servo on Master axis
S— -
& Axis Frror Driver NOT ___POT  ORG  AIM ___WAN Sy VIR
0 0000 1.000  -381.0  Disabled 0 0 0 0 0 0 0 0 o |
1 _/k:“ 0.000 -1.000 190.0 Disabled 0 0 0 0 0 0 0 0 0

2. Click Slave axis (Axis No.1) and to servo on Slave axis

T -

Axis NO.  CmdPosi... Position Velocity Axis State Axis Error  Driver ... NOT POT ORG ALM WAN SVN VIR
0 0.000 1000 _ -381.0 Disabled 0 0 0 0 0 0 0 0 0
1 - 0000 -1.000  190.0 Disabled 0 0 0 0 0 0 0 0 of
|| = i Y — i I 1 -
3. Click "Y1 | {5 Gantry in, Master axis: Axis No.0, Slave axis: Axis No.1, At this point, the Axis

State of the slave axis (Axis No. 1) will change to SyncMotion, After Gantryln, the slave axis
cannot receive the motion command. When the master receives the motion command, the slave

axis will follow the master axis.

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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If the position of the main axis and the slave axis are different, Gaintryln will produce a positional
shift, and the positional shift will always exist during the movement, For example: the current
command position of master axis: 1 PPU, the current command position of the slave axis: 0
PPU, press GantryIN, then
(1) Situation 1: The master axis relatively moves 10 PPU in the positive direction, and the slave
axis also moves 10 PPU. The command position of the spindle at this time: 11 PPU, the
command position of the slave axis: 10 PPU
(2) Situation 2: The master axis absolute moves to 10 PPU in the positive direction and the
slave axis also moves. The command position of the spindle at this time: 10 PPU, the

command position of the slave axis: 9 PPU

4. Click Master axis (Axis No.0)

Axis NC)_ Fmdpmi Position Velocity | Axis State  Axis Frror  Driver NOT POT ORG AlLM WAN SV VIR
IO N 0.000 0.000 -19.0  Standstil 0 0 0 0 0 0 0 1 0
1 r k - 0.000 0.000 0.0 SyncM... 0 0 0 0 0 0 0 1 0

Position: 10000

. Velocity: 10000
5. Start the test, please enter the command position and command speed ,

l MoveAbs ] or [ MoveRel

click to start a motion command.

6. Gantry Kp setting
(1) Warning: Excessive KP may cause motor vibration, please set KP carefully, do not add
more than 0.1 at a time. The vibration display shows the vibration of motors. If there is motor

vibration during the adjustment of KP, please press the emergency button and adjust from 0.

¥-Strength ster Axis - Slave Axis ¥-Strength er Aois - Slave Axis

500.0000 5800000

249.5000

-1.0000

X-Frequency Range 500 %Frequency

Range 500

Kp=0 Excessive Kp cause motor oscillation

(2) Adjust Kp to reduce vibration
Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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Y- Position Error (pulse)  Error ‘ 6

71,6500
59.2200
46.7900
21.9300
9.5000
-2.9300 - - Q[
-15.3600 ---
-27.7900 ----
-40.2200

-52.6500 ' ' B ‘ '
94462.1 947919 95121.8 95451.7 957816 9611|.5 96441.4 96771.3 971012 974311 977609

X-Time

After tuning Kp

(3) Adjust the Kp slider and press Set (shared with Ki) to set Kp

Gantry Gain
Kp‘ 0.300 ‘
U
0 0.300 0.400
) B
U
0 0 5

(4) Check there is no motor oscillation

¥-Strength - Master Axis — Slave Axis Y-Strength - Master Axis - Slave Axis

5000000 500.0000
2495000 2495000

1 } AR Il

1.0000 -1
S1 491 992 1493 1994 2495 2996 3497 3998 4489 500 -1 481 94 2495 2996 3497 3993 4499 500
Range 50| X-Frequency Range 500 X-Frequency
Kp=0 Excessive Kp cause motor oscillation

Copyright © 2018 ICP DAS CO., Ltd. All Rights Res
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7. Gantry Ki setting

(1) Adjust Ki will reduce position error, but will increase motor oscillation
jwax fo wn| 7 [ e |

Y- Position Error (pulse) ~ Eror |'187

-39.7500 ‘ . ‘ ‘ . ‘ ‘
~106.3000 1 : 1 —— ' ; ‘
1728500 ---
-239.4000
-305.9500
-372.5000
-439.0500
-505.6000
5721500 -
6387000 -

-705.2500 ' ‘ ‘
287419 287749 288079 283409 288739 zasles 289398 289728 290058 290383 290718
X-Time

Ki=0 After tuning Ki

(2) Adjust the Ki slider and press Set (shared with Kp) to set Ki

Gantry Gain
ko[0300
U
0 0.300 0.400
W ]
U
0 0 5
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