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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 0x60b1 (velocity offset) of the driver. If the
driver does not support 0x60b1, or if it has 0x60b1 but does not support the velocity

feedforward function, there is no way to adjust the Gantry Pi coefficient.

driver of Master Axis
Actual
l Velocity
Ty Position - Velocity Current Actual
— > > — — Motor .
4 Control & Control Control | Position |
Gantry Control .
Command Velocity Actual 2N
i — — «— ) < )
Position Control Velocity *
v Position ¥ Velocity Current Actual
— > > —> Motor .
% Control + Control Control | Position |
T Actual
~ Velocity
driver of Slave Axis
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1.1.2. Device init steps

Connect v w
DeviceNo. 1 -
Axis opP
Slave Axis 2 : MADLNOSBE - CydeTime 1ims - \
ppy 1000 Gantry
Max Position Error 0.01 PPU
Acc Time 100 ms
Moving Direction Same -
s )
1.  Click DeviceNo. 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 . .
17 Means the module is the second module in the EtherCAT

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

. gl Axi 2 : MADLNOSBE
3. Click >"=™*

2 : MADLNOSBE

and select the Slave axis from the list.

,2” Means the module is the third module in the EtherCAT
network,”MADLNOSBE” Means the name of this module.

4. SetPPU, 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.
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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
-1009.

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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1.1.3. Vibration display

Rl =y
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| |
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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

;ﬁ.ﬁxis'
Axis NO. CmdPostti... Position Velocity Axis State Axis Eror  Drive Error NOT POT ORG ALM WAN SVN VIR
0 0.000 0.000 0.0 StandStil 1] 0 1] ] 0 ] 0 1 o
1 0.000 0.000 0.0 Standstil 0 a 1] 1] 0 0 0 1 0
[ servoon | [ Servo Off | | Gantryln | Y-Postion(PPU) — Master Axis - Slave Axss
Axis Move Velocity Feedforward 01000
Postion: D Gm.U-UOO 0.0800
Velocity: 1 0 = :m
0 50% 100% 0.0200
0.0000
00200
[ oge | 3og ] pepors
-0.0800
Gantry Gain m;?uﬁm.i 379339 382628 385937 389236 2392535 395824 399133 402432 405731 409029
Kp O X-Time
9] Y- Postion Error{pulse)  Error | 0 Max 4818 Min -8
0 o 0.1 0.1000
ko 0.0800
0.0600
| D 0.0400 |
0 o 5 0.0200
0.0000
00200
-0.0400
-0.0600
-0.0800
-n'wgu?w.l 378336 362638 3IBSBIT 380236 3V2535 305814 I9D133 402432 405731 400029
fop wer? Up Slave(s):4 X-Tme |
description
Axis NO. { CmdPosition | Position Velocity Axis State Axis Error  Drive Error NOT POT ORG ALM WAN SVN
1] 0.000 0.000 0.0 Disabled 1] 1] 0 0 0 1] 0 0
° 1 0.000 0.000 0.0 Disabled 0 1] 0 0 0 0 0 0
item Description
Axis No. AXis number
Position Axis position
Velocity Axis velocity
Axis State Axis state
AXxis Error AXxis last error
Drive Error AXxis drive error
NOT Negative limit switch
POT Positive limit switch
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ORG Home switch

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

Position; 0

° Velocity: 1 : Target position and target velocity

| MoveAbs || MoveRel |

o : Absolute move and relative move

° | stop ][ Quickstop | : Deceleration stop and quick stop

L] [ Jog+ H Jog- ] : Positive/Negtive direction jog motion, the motor will continue to run
after clicking, and release the button will not stop running.

[ ErrorReset ] .

o : 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.

o | : The emergency stop button, the movement stops immediately after
pressing, and Servo Off, an error -1030 appears.

Velocity Feedforward
Gain | 0.000
0
0 50% 100%
Set
o . Velocity feedforward adjustment, increased velocity

feedforward can make the actual position closer to the command position.
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0 0 0.1

® : Gaintry Gain settings
Y-Position(PPU) — Master Axis — Slave Axis

0.1000

-0. ' ‘ ' ‘ )
37604.1 379339 382638 385937 389236 392535 39583.4 399133 402432 405731 409029
X-Time

Position display, Shows actual position of Master axis (red) and Slave axis (blue) (unit: PPU)
Y- Postion Eror(pulse)  Emor | Max [4818 | mMn 8 [[ cear

Jripoas : ' ' '
37604.1 379339 38263.8 385937 389236 392535 39583.4 399133 402432 40573.1 409029
X-Time :

Position error display, Shows position error between master axis and slave axis

Error: current error

Max: Maximum error

Min: Minmum error

Clear button can clear value of Max and min
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1.1.5. Motion control - Operation steps

& Axis
Axis NO. CmdPositi... Position Velocity  Axis State Axis Error  Drive Error NOT POT ORG
0 0.000 0.000 0.0 StandStd 0 0 0 0 0
1 0.000 0.000 0.0  StandStd 0 0 0 0 0
[ sevoon | [ Sevo OFf | [ Gantryln | Y-Posttion{PPU) — Master Axis
Axis Move Velocity Feedforward 51000
Postion: 0 Gain| 0.000 0.0800
Velocity: 1 j 0.0500
— \ 0.0400
: MoveRel | 0 50% 100% 0.0200
e 0.0000
| Stop || QuickStop Set -0.0200
[ 30g+ I dog | -0.0400
= -0.0800
ErrorReset -0.0800
-0.1000
Gantry Gain 37604.1 379339 38263.8 38593.7 389236 392535 39583.4 399133 402432 405731 409029
Kp| O
] Y- Posttion Error(putse)  Error |0
0 0 0.1 0.1000
ko 0.0800
0.0500
J 0.0400
0 o 5 0.0200
| ; 0.0000
| [ Set -0.0200
-0.0400
-0.0800
-0.0800
-0.1000
ITe04.1 37BI3S 3B263 8 3IBS51T 38236 3IH2535 305834 390133 402432 405731 408029
'! op WC:7 Up Slave(s):4 X-Time
Steps
1. Click to servo on Max axis and Slave axis
. Gantry In . . . . . . .
2. Click to Gantry in, Master axis: Axis No.O, 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.

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
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slave axis also moves. The command position of the spindle at this time: 10 PPU, the
command position of the slave axis: 9 PPU

(3)
3.
Axis NO. CmdPostti... Position Velocity  Axis State Axis Error  Drive Error NOT POT ORG ALM WAN SVN VIR
0 0.000 0.000 0.0 Standstil 1] 0 0 0 0 0 0 1 0
1 0.000 0.000 0.0 Standstil 0 0 0 0 0 0 0 2 0
: Click Master axis (Axis No.0)
Position: 1
Velocity: 1

4. Start the test, please enter the command position and command speed
|_MoveAds | [

MoveRel ] to start a motion command.

press

Y- Position Error(pulse) ~ Error | 558 Max | 330 Min 716

-522.5000 -
-541.2000
-559.9000 | : .
5786000 -} |} - -- Yt bbb 1)
-597.3000 |

pidooodiin (1111 11
=z Iy

-653.4000 ---
-672.1000
-690.8000

-709.5000
52516.1 528459 53175.8 53505.7 53835.6 54165.5 544954 548253 55155.2 55485.1 55814.9

X-Time
> Observe the position error display box. When the motor moves in the positive direction, if the
display value is negative, indicating that the master axis is behind, the velocity feedforward of the
master can be increased, so that the master axis keeps up the position command
(1) Click axis (Axis No.1)

Velocity  Axis State

Axis NO. CmdPosttion Position Axis Error  Driver Error NOT POT ORG ALM WAN SVN VIR
0 13686.000 13686.000 0.2 Standstil 0 0 0 0 0 0 0 i < 0
1 K@BGSG.ODD 13686.000 0.0 SyncMotion 0 0 0 0 0 0 0 1 0

(2) Increase Velocity feed forward of master axis.
Velocity Feedforward
Gain| 0.400 '

O.

0 50% 100%
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(3) After increase velocity feed forward of master axis, positon error between master axis and

slave axis is smaller

Y- Posttion Error(pulse) ~ Error 4 Max 64 Min | -106

69.3500

7010 J U T RS R T S

326100 . |

142400 - | ------------ 1 J
||

oo L'uw \l.u|||.l|iﬂ|| u“m .J'mw

i N'\ AT T

-59.2400
-77.6100
959000 ---}-{-th-----focodoghb gl b Ll S gL

-114.3500
157747 158077 158407 158737 159067 158387 159726 160056 160386 160716 161046

X-Time
6. Gantry Kp settings
(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.
e e ——

——

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

500.0000 5000004

249.5000

994 2495 2996 3497 3998 4499 S00

i i A AL (b el afhadg
-1 491 992 1493 1994 2495 2096 3497 3998 4499 SO0

S X-Frequency
Range 500| X-Frequency Range 500

Kp=0 Excessive Kp cause motor oscillation

(2) Adjust Kp to reduce vibration
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Y- Position Error(pulse) ~ Error ‘5 ‘ Max ZI71 Min ‘ Rk ‘

71,6500
59.2200
46.7900
21.9300

9.5000
-2.9300
-15.3600 ---
-27.7900
-40.2200

-52.6500 ' ) - ‘
94462.1 94791.9 95121.8 95451.7 957816 9611|.5 964414 96771.3 97101.2 97431.1 97760.9

X-Time

Kp=0 After tunning Kp

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

Kp‘ 0.300 ‘

0 0.300 0.400

(4) Check there is no motor oscillation

--Master Axis - Slave Axis

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

249.5000

R L ol oA, It
94" 2495 2096 97 3998 4499 S0

X-Frequency

Riwge —900| XFrequency

Kp=0 Excessive Kp cause motor oscillation

7. Gantry Ki settings
(1) Adjust Ki will reduce position error, but will increase motor oscillation

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved
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E,mrl-uw ]u;x|-o

Y- Position Error(pulse)

-39.7500 ‘ . ‘ )
-106.3000 ------- Fosmmes AR R

728500 i e e e i
204000 ------- pones o R
3059500 ----ooobeooooes 4-=- === R
-372.5000 I : I : : ‘ : :
4390500 -------h--o-o-d fnnnnene tnanennndnnnncnnfennnnas hesanans hesennas rnnnnnad $nanenas
5056000 ------- Fosnnes AR  ARRRRE IRERRE poeoee- Pooeeee mm e (- mme e

5721500 - ; - ; : ; : : !
ey s A

-705.2500 I
287419 287749 283079 288409 288739 289398 289728 290058 290388 290718
X-Time

m ﬁ“ww

b IHLH.\M

M;M

Ki=0 After tunning Ki

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

Gantry Gain
kp | 0.300
im
v
0 0.300 0.400
Ki |0
0 0 5
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