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¢ No part of this manual may be reproduced in any form.
e All specifications and designs are subject to change without notice.

In this manual we have tried as much as possible to describe all the various matters.
However, we cannot describe all the matters which must not be done, or which cannot be
done, because there are so many possibilities.

Therefore, matters which are not especially described as possible in this manual should be
regarded as "impossible”.

This manual contains the program names or device names of other companies, some of
which are registered trademarks of respective owners. However, these names are not
followed by ® or ™ in the main body.
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SAFETY PRECAUTIONS

This manual includes safety precautions for protecting the user and
preventing damage to the machine. Precautions are classified into
Warning and Caution according to their bearing on safety. Also,
supplementary information is described as a Note. Read the Warning,
Caution, and Note thoroughly before attempting to use the machine.

/A\. WARNING
Applied when there is a danger of the user being
injured or when there is a damage of both the user
being injured and the equipment being damaged if
the approved procedure is not observed.

/A\ CAUTION
Applied when there is a danger of the equipment
being damaged, if the approved procedure is not
observed.

NOTE
The Note is used to indicate supplementary
information other than Warning and Caution.

*  Read this manual carefully, and store it in a safe place.
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GENERAL WARNINGS AND CAUTIONS

The following warnings and cautions provide information that the user
should bear in mind when handling the CNC to use a machine with
the CNC more safely.

/A WARNING

1 SERVO GUIDE is the software for only tuning
servo system. Don't use this software for normal
work (cutting or etc.).

2 Before tuning with SERVO GUIDE, thoroughly
confirm that there are no dangerous objects, for
example tools, work objects and so on. When you
get the data by SERVO GUIDE during cutting,
please operate not from SERVO GUIDE but from
NC directly. And don't send programs or change
parameters through SERVO GUIDE. Don't forget to
use SERVO GUIDE ONLY for measurement.

3 Don't connect two personal computers to one NC
and operate one NC through both SERVO GUIDE.
Both requests interfere each other and CNC
system may behaves incorrectly.

4 After understanding the effect of tuning parameter
very well , tune the parameter. The wrong tuning of
parameters may cause the unexpected behavior of
the machines.

/\ CAUTION
SERVO GUIDE can handle command programs ,
parameters and so on from the personal computer
side. Before using SERVO GUIDE, don't forget to
make a backup of the nonvolatile memory data to
provide against erasing memory by mistake.
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WARNINGS AND CAUTIONS RELATING TO SERVO GUIDE

Warnings and cautions relating to SERVO GUIDE are explained in
this manual. Before using SERVO GUIDE, read this manual
thoroughly to become familiar with the provided warnings and
cautions.
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PREFACE

FANUC SERVO GUIDE is the integrated environment to make Servo
& Spindle tuing easier.
SERVO GUIDE has the following features.

e  Easy connection to NC
Integrated environment for tuning for example runing programs,
measuring data and changing parameters

e  Measurement of servo and spindle data at the same time

e  Tuning navigator which includes the automatic tuning function

This software is used on Microsoft® Windows®. This manual does not
explain basic operations of Windows. Users who are using Windows
for the first time should read manuals on Windows first to become
familiar with the basic operations of Windows.

This manual explains items specific to the servo tuning tool including
information on how to install, start, and operate this software. For
information about CNC operation and parameter setting, refer to the
relevant manuals on the CNC used.

Read this manual thoroughly to ensure the correct use of FANUC
SERVO GUIDE.

/A CAUTION
This software can be used on one computer. When
this software is used on more than one computer,
the user must receive as many licenses as the
number of the computers used to run this software.
Just one copy of this software is permitted for
backup or storage. The copyrights of this software
product, supplied help, and so on belong to FANUC.

*  Microsoft and Windows are registered trademarks of Microsoft
Corporation in the United States of America.
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ORGANIZATION OF THIS MANUAL

This manual is organized as follows:

SAFETY PRECAUTIONS

Explains the general precautions which must be observed to use
SERVO GUIDE safely.

PREFACE

Briefly explains the features of SERVO GUIDE. Also explains
how to use information on the usage of SERVO GUIDE,
including this manual.

I. USAGE
1. SETUP
Explains how to set up SERVO GUIDE.
2. CONNECTION AND COMMUNICATION WITH THE NC
Explains how to connect a personal computer to the NC.
3. MAIN BAR
Explains the Main Bar of SERVO GUIDE.
4. PARAMETER WINDOW
Explains the Parameter Window.
5. GRAPH WINDOW
Explains the Graph Window.
6. PROGRAM WINDOW
Explains the Program Window.
7. TUNING NAVIGATOR

Explains Tuning Navigator.

II. CONCRETE EXAMPLES

Specifically explains how to make measurements using the three
windows of SERVO GUIDE by using examples.

APPENDIX

Provides information which is to be read as necessary.
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PREFACE

NOTATION CONVENTIONS

The following explains the notation conventions used in this manual:

e  Menu, commands, and screen notations

Example

Explanation

[Menu]
[Command]
[Title bar]

<OK> button

Menu names are enclosed in brackets [].
Command names are enclosed in brackets [].
Screen names (displayed on the title bar) are
enclosed in brackets [].

Command buttons on the display are enclosed
in angle brackets <>.

e Key notations and operation

Example

Explanation

[Enter] key
[Ctrl]+[Tab] keys

Direction keys

e  Mouse operations

Key names are enclosed in brackets [].

When keys are to be pressed sequentially and
held down at the same time, the keys are
indicated by connecting them with +, as
shown on the left.

The [—], [«], [T], and [{] keys are
collectively called the direction keys.

Example Explanation
Click Press a mouse button, then release it
immediately.

Double-click

Drag

° Folders

Click a mouse button twice in quick
succession.

Move the mouse while holding down a mouse
button, then release the button at a desired
location.

This manual refers to directories and folders collectively as

folders.
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e  CNC models
In this manual, the abbreviations listed below are used. (The
Power Mate i is included in the FS16i in this manual.)

CNC models Abbreviations

FANUC Series 30i-MODEL A Series 30i
FANUC Ser!es 311.-MODEL A Series 31i FS30i
FANUC Series 31i-MODEL A5
FANUC Series 32i-MODEL A Series 32i
FANUC Series 16i-MODEL B Series 16i
FANUC Series 18i-MODEL B . .

- - Series 18i
FANUC Series 18i-MODEL B5
FANUC Series 21i-MODEL B Series 21i
FANUC Series 20i-MODEL B Series 20i
FANUC Series 0i-MODEL B ) . FS16i

Series 0i

FANUC Series 0i-MODEL C
FANUC Series 0i Mate-MODEL B
FANUC Series 0i Mate-MODEL C
FANUC Power Mate i-MODEL D
FANUC Power Mate i-MODEL H

Series 0i Mate

Power Mate i
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PREFACE

FEATURES OF SERVO GUIDE

This software has the following features:

e Integrated tuning tool for tuning servo and spindle axes on a
personal computer

e  Easy connection by inserting a PCMCIA-LAN card on the front
of the CNC

e  Easy operation by GUI

Automatic tuning by Tuning Navigator
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Outline of software specifications

(1) Parameter Window

SERVO GUIDE consists of four software functions including three
types of window, which are the Parameter Window, the Graph
Window, and the Program Window, and a tuning support wizard
called Tuning Navigator.

The following outlines the specifications of these software functions.

e  Parameters on the NC are taken in, and classified and displayed
for each function.
Parameters for servo and spindle axes are supported.

e  Automatic acceleration/deceleration functions for high speed and
high-precision are supported.

e  NC parameters can be changed on the personal computer.
*  Multipath systems are supported by Version 3.00 and later

versions.

(Details of supported functions)

Group Description
System setting CNC options related to servo systems are
extracted and displayed.
Servo axis setting Use of separate detector, rotary motor/linear
motor, CMR, flexible feed gear, etc.
Acceleration/ Time constant of Acc./Dec. before interpolation
deceleration and time constant of Acc./Dec. after interpolation,

speed difference in automatic corner deceleration,
setting for arc radius-based feed rate clamp,
setting for acceleration-based deceleration, Jerk
control

(Normal control, advanced preview control, Al
advanced preview control, Al contour control, Al
nano contour control, high precision contour
control, Al high precision contour control, Al nano
high precision contour control, Al contour control |

and 1)
Current control HRV, HRV2, HRV3, and HRV4 control
Velocity control Velocity loop gain setting, and setting of filters for

eliminating machine resonance, vibration damping
control, and dual position feedback

Position control Position gain setting

Contour error Feed-forward, backlash acceleration, fine

suppression Acc./Dec. (16i series only)

Improvement in Setting of overshoot compensation function

overshoot

High-speed Setting of FAD + advanced preview feed-forward,

positioning function position gain switching function, etc.

Stop Setting of brake control, quick stop at emergency
stop, etc.

Unexpected Adjustment of estimated disturbance value, alarm

disturbance torque detection level

detection

Linear motor AMR conversion coefficient, setting of smoothing
compensation
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Group Description
Spindle system CNC options related to spindles are extracted and
setting displayed.
Spindle system Motor end sensor setting, spindle end sensor
configuration setting, gear ratio (main and sub)
Normal spindle Velocity loop gain setting, and setting of filters
velocity control (main and sub) for eliminating vibration, resonance

elimination filter

Rigid tapping Command setting, velocity control setting (main

and sub), position control setting, fine Acc./Dec.
(16i series only)

Cs contour control Command setting, velocity control setting, position
control setting, fine Acc./Dec. (16i series only),
resonance elimination filters

Orientation Velocity control setting, position control setting,
acceleration setting (high-speed orientation),
resonance elimination filters

Spindle synchronous | Velocity control setting, position control setting,
control resonance elimination filters

Function categories
BE ES I - Acceleration/deceleration
- Velocity control

& raram - init16.prm{OFF-LINE)

File Edit Mowe ‘Window Help

oy ¢ sp GroupG) I +idvanced Preview Ct. j Az |>< j V¥ Parameter Hint - Rigid tapping
. etc.
Time constant | Corner decelerationl Arc radivz decelerationl Other seltingl
—boceleration before interpolation for cutting feed 1 Cos -
¥ Typs B acceleration Tip hint of parameters || !
20000 == {mm/min] o ; ; : )
= s T Display of Acc./Dec.
40025 [ms) ] I pattern
taw aco 1771 Parameter 2 of acceleration before interpolation 3 = H | |
[Tirme used to reach the maximum machining speead] 0100 200 =00 408 500
833 T ST e Time (ms)
—be, after interpolation [out) Acc. for rapidraverze = E /I '
Time [mz) o :
-no
"~ Exponential I UE T
¥ Linear 16=] mﬂj [ma] 28
) Eell shaped 32j sl ED : : : :
; | 0 100 200 300 <00 500
tax. acceleration 1BBE.EY [my/sec/sec] Time (ms)

\

\— Set parameters

Parameter Window (example)

(2) Graph Window
e  Data measurement display function

- Horizontal axis time mode
Normal mode, first order differential mode, second order
differential mode (YT mode)
Feed smoothness measurement mode (DXDY mode)
Tangent speed display mode (XTVT mode)
Synchronous error measurement mode (Synchro mode)

- XY mode (Polar coordinates conversion and angular axis
conversion also available)

- Arc path error zoom mode (Circle mode)
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- Contour path error zoom mode (Contour mode)
- Frequency spectrum analysis mode (Fourier mode)
- Velocity loop frequency response mode (Bode mode)

For servo and spindle axes, data measurement is possible. (Data

of both servo and spindle axes can also be measured at the same

time.)

*  For a spindle that is not an al spindle, measurement data is
restricted.

Up to six channels can be measured at the same time.

The shortest sampling period equals the current control period

(for servo axes only).

Displayed data can be printed, and its bitmap can be input via the

clip board.

<1> Example of contour error measurement in Cs contour axis
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(Screen example)

Function for determining linear motor smoothing compensation
parameters (Version 2.00 and later versions)

With this function, parameters of the smoothing compensation
function, which improves the smoothness of linear motor feed,
can be determined easily.
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(3) Program Window
e Test program creation support function
- Linear acceleration/deceleration for one axis
- Circle
- Square
- Square with rounded corners
- Rigid tapping
- Cs contour

e  Display of test program path

o  Sending a test program to NC memory and executing it
(The operator needs to press the start button.)

e  Selecting a program in NC memory and executing it
(The operator needs to press the start button.)

e  Printing of a created program
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Program Window (example)
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(4) Tuning Navigator
e  Operating requirements
SERVO GUIDE: Version 2.00 or later
Servo software:  Series 90B0 20th edition or later, Series 90B6,
90B5, 90B1, 90D0, and 90E0

NOTE
Tuning Navigator does not support Series 9096.

- Automatic tuning of velocity loop gain and filters
- Support of high-speed and high-precision function setting

e  Automatic tuning of velocity loop gain and filters
By measuring the frequency response of velocity control loop
with moving axis, and the parameters of the velocity loop gain
and resonance elimination filters are determined automatically. It
is also possible to fine-tune the indicated parameter values and
check the effect of the fine-tuning.
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e  Support of high-speed and high-precision function setting

In a program of a square with rounded corners, the high-speed
and high-precision function parameters are tuned while
overshoots are checked. There are tuning parameters for the
high-speed and high-precision function. FANUC provides
recommended parameter sets (for speed priority and precision
priority), and an intermediate value between recommended
parameter values can be selected easily just by using a slider.
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CONTENTS OF THE PRODUCT PACKAGE

The product package of this software consists of the following:

° CD-ROM disk
FANUC SERVO GUIDE CD-ROM (A08B-9010-J900)

e  CD-ROM disk (for version upgrading)
FANUC SERVO GUIDE CD-ROM (for version upgrading)
(A08B-9010-J901)

NOTE
Also read the Release Note (READMEEN.TXT) of

the product package.
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SETUP

This chapter explains how to set up the operating environment of
SERVO GUIDE and how to prepare SERVO GUIDE for use.
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1.1 ENVIRONMENT

The operating environment of this software is presented below. The
following hardware and software configuration is required:

CNC Series 30i, 317, 32i-MODEL A

Series 16i, 18i, 21i-MODEL B

Series 20i-MODEL B

Power Mate i -MODEL D, H

Series 0i-MODEL B, 0i Mate-MODEL B

Series 0i-MODEL C, 0i Mate-MODEL C (Note 1)

Computer IBM PC/AT COMPATIBLE,
Port of Ethernet (LAN) (in case of Ethernet connection),
FANUC HSSB board (in case of HSSB connection),

or
CNC display unit with PC functions (PANEL i)
CPU Pentium 200 MHz or higher processor recommended
(O] Microsoft Windows 98/Me (Note 2)
Microsoft Windows NT4.0/2000/XP (Note 3)

Microsoft Windows 2000/XP is recommended. (Note 4)
For browsing online help, Internet Explore 4.01
or later is required. (Note 5)

Supported language |Japanese, English, Chinese versions (Simplified,
Traditional)

(Chinese version is supported by Windows 2000/XP
only.)

Memory 64MBytes or more (128 MBytes or more recommended)

Hard-disk space 25MBytes or more (50 MBytes on installing) (Note 6)

Display resolution [SVGA (800*600) or higher
(XGA (1024*768) or higher is recommended)  (Note 7)

Printer The printers added by the printers settings on Windows

PCMCIA-LAN card |Card specified by FANUC (A02B-0281-K710)  (Note 8)
(in case of Ethernet
connection)

Others Cross type Ethernet cable and coupler
(Required for Ethernet connection) (Note 9)

*  Microsoft and Windows are trademarks of Microsoft Corporation
in the United States.

*  Other company and products name are either registered
trademark or trademarks of each company.

NOTE

1 It is recommended that this software be operated
on Windows 2000 or XP.

2 When opening multiple screens, allocate memory
as large as possible.
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Note 1  Series and editions of applicable system software

[System]
Series 16i-MB BOH1/05 or later
Series 16i-TB B1H1/06 or later

Series 18i-MB BDH1/05 or later
Series 18i-MB5 BDHS5/01 or later

Series 18i-TB BEH1/06 or later

Series 21i-MB DDH1/05 or later

Series 21i-TB DEH1/06 or later
NOTE

With the T series CNCs in the above, the following
system software edition is required to measure
rigid tapping synchronous errors:

Series 16i-TB  B1H1/15 or later

Series 18i-TB BEH1/15 or later

Series 21i-TB  DEH1/15 or later

SERVO GUIDE Version 2.00 or later
Power Mate i-MODEL D  88E0/18 or later
Power Mate i-MODEL H 88F2/01 or later

Series 0i-MB D4A1/01 or later
Series 0i-TB D6A1/01 or later
Series 0i Mate-MB D501/01 or later
Series 01 Mate-TB D701/01 or later

SERVO GUIDE Version 3.00 or later
Series 30i-A G001/23 or later, GO11/23 or later, G021/23
or later
GO00A/01 or later, GO1A/01 or later,
GO02A/01 or later
G002/01 or later, G012/01 or later, G022/01

or later

Series 31i-A G101/01 or laterG111/01 or later
Series 31i-A5 G101/01 or later, G111/01 or later
Series 32i-A G201/01 or later

Series 20i-FB DOH1/01 or later

Series 20i-TB D1H1/01 or later

Series 0i-MC D4B1/01 or later

Series 0i-TC D6B1/01 or later

Series 01 Mate-MC D511/01 or later
Series 01 Mate-TC D711/01 or later
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[Ethernet & OPEN CNC]
For Series 307,311,321
656E/06 or later & 656F/07 or later
For Series 30i,317,32i (for 15" color LCD)
Control software 1 for 15" color LCD
A02B-0207-J595#60VB 1.3 or later
For Series 310is,310is,320is
WindowsCE.NET customize OS
A02B-0207-J594 1.2 or later
Windows CE.NET FOCAS2/HSSB library
A02B-0207-J808 1.2 or later
WindowsCE.NET standard application & library
A02B-0207-J809 1.2 or later
For Series 161,18i,211,0:
656A/03 or later (656A/04 or later when sub-CPU is
provided)
For 07, 656A/05 or later is required.
656A/07 does not allow use of the PCMCIA LAN
card.
For Power Mate i
6567/01 or later

[Servo]
For Series 301,317,32i
90D0/03(C) or later, 90E0/03(C) or later
For Series 161,18i,217,20i,0i,Power Mate i
90B0/06(F) or later
(When Tuning Navigator is used, 90B0/20(T) or later
is required.)
90B6/01(A) or later, 90B5/01(A) or later, 90B1/01(A)
or later
For Series 211, 0i, Power Mate i
9096/01(A) or later (not supported by Tuning
Navigator)
[Spindle]
For Series 307,317,32i
9D70/02 or later (for o series SPM)
For Series 161,18:,217,0i,Power Mate i
9D50/02 or later (for o series SPM)
For Series 16i,181,217,0i,Power Mate i
9D20/11 or later (for a series SPM)
(Using a series SPM, there is the restriction of function for
getting data)

You may be able to use SERVO GUIDE with any other software.
But we assure the correct working with oi series in above
combination.

With SERVO GUIDE Version 3.00 and later versions, the
Parameter Window and Program Window also support multi-path
CNC systems.
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Note 2
Note 3

Note 4

Note 5

Note 6
Note 7

Note 8

Note 9

Operation on Windows 95 has not been confirmed.
When using this software under the Windows NT 4.0, install the
"Service Pack 3" or later. Get this software from Microsoft
Corporation.
In Windows 98/Me, since it may become resource shortage when two
or more parameter windows, graph windows, etc. are opened
simultaneously, we recommend to use Windows 2000/XP.
If Internet Explorer 4.01 or later cannot be found, Online help cannot
be displayed.
In addition, the space for storing measurement data is required.
Although SVGA also can be used, when two or more windows are
opened simultaneously, it becomes hard to see by window overlap.
When using "is Series" CNC with Windows CE (160is, 180is, 210is),
LAN card can't be used for connecting PC and CNC to use "SERVO
GUIDE". Then LAN card is not necessary, and use embedded
Ethernet port behind CNC.
The is series (3007, 310is, and 320is) in the Series 30i also allows the
use of the LAN card for connection.
When the LAN card is used with the Power Mate i, an Ethernet board
must be inserted in the NC. In this case, the PCMCIA-LAN card is not
necessary. Prepare the following:
- Fast Ethernet board (A02B-0259-J293)
- Fast Ethernet option (A02B-0259-J862)
- Ethernet software (A02B-0259-J555#6567)
- Expansion basic 1 function option (A02B-0259-J878)

Expansion driver/library (A02B-0259-]847)
The LAN card provided by FANUC is supplied with a straight type
cable with an RJ45 male connector. The PC and the NC are connected
directly as shown below.

Coupler

Gross type Gable Straight type cable

(The cross type cable and coupler are commercially available
from ordinary stores dealing in personal computers.)
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When the PC and the NC are connected via a hub, they are
connected as shown in the figure below. In this case, the coupler
becomes unnecessary, but a straight type cable must be prepared.

Straight type cable Straight type cable

When HSSB is used, the CNC and the PC are connected using an

optical cable as shown in the figure below. So, no special

connection must be added to use SERVO GUIDE.

*  Also when a CNC display unit with a PC function such as
the FS160: is used, no special connection is required.

(TR

ptical cable
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1.2 INSTALLATION AND UNINSTALLATION

This section explains how to install and uninstall SERVO GUIDE.
When Windows NT 4.0, 2000, or XP is used, login with an account
having the administrator right must be performed before software
setup.

1.2.1 Installation Procedure

When using SERVO GUIDE for the first time, install it according to
the following procedure:

(1) Insert the installation disk (A08B-9010-J900) of SERVO GUIDE
in the CD drive.

(2) Open the CD drive from [My Computer], and double-click
"Setup.exe" to perform setup.

NOTE
When Setup.exe is executed with a previous
SERVO GUIDE version installed, the files of the
previous version are all deleted and updated to the
latest files. (Version upgrading)

(3) SERVO GUIDE setup starts, and the [Select Language] screen
appears. Select the language of the OS used, and click the <OK>
button.

NOTE
As the display language of the software, the
language of the OS used or English can be
selected. (When the language of the OS is English
or is a language not supported, only English can be
selected in SERVO GUIDE.)

(4) Perform subsequent operations according to the instructions of
the installer.
*  Restart may be required.
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1.2.2 Installing the Upgrading Version

The user who uses a previous SERVO GUIDE version can upgrade
SERVO GUIDE to the latest version by purchasing the upgrading
software version.

NOTE
If a previous software version is not installed in the
PC correctly, the upgrading software version
cannot be installed.

If the previous SERVO GUIDE version is installed in the PC correctly,
install the upgrading version by observing the following procedure:

(1) Insert the SERVO GUIDE installation disk (A08B-9010-J901) in
the CD drive.

(2) Open the CD drive from [My Computer], and double-click
"Setup.exe" to perform setup.

1.2.3 Deleting Setting Information

SERVO GUIDE stores settings (such as an IP address) are made
during operation in the registry so that they can be used for the next
execution. To erase setting information to restore the initial state,
execute Cleaner.exe.

Cleaner.exe can be used from the [FANUC SERVO GUIDE] group in
the start menu.

When more than one user name is used for login, setting information
remains in the environments of other than the user of which name is
used for executing Cleaner.exe.

NOTE
Setting information is stored under the following
registry key:
HKEY_CURRENT_USER\Software\FANUC\SERV
O GUIDE\

-10-
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1.2.4 Uninstallation Procedure

(1) Ending SERVO GUIDE
SERVO GUIDE cannot be uninstalled while SERVO GUIDE is
running. End SERVO GUIDE before starting uninstallation.

(2) Erasing setting information
Execute [Cleaner] in the [FANUC SERVO GUIDE] group in the
[Start] menu. This erases SERVO GUIDE setting information
stored in the registry.

(3) Starting the uninstaller
Select "FANUC SERVO GUIDE" from [Add or Remove
Programs] on the Control Panel, and press the <Change or
Remove Programs> button.

-11 -
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2

CONNECTION AND COMMUNICATION
WITH THE NC
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2.1

VIA ETHERNET

211

Connection

The PCMCIA-LAN card, which is provided by FANUC, includes
1.5m special cable which has exclusive connector for card side and
RJ45 male connector for PC side. The connection way is different
according to using Hub or not using Hub.

Without Hub
Couple‘zr
I II:: _ : I
(R
7 A
Cross type cable Straight type cable
With Hub

Straight type cablé’ A\ Straight type cable

*  When you use embedded Ethernet port on CNC, you don't have
to use PCMCIA-LAN card and please use RJ45 connector on
CNC.

-13 -
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2.1.2 Setting of PC

Windows 98, Windows Me

It's necessary to do some setting both on PC and CNC because
SERVO GUIDE communicate with CNC by using PCMCIA-LAN

card.

e When your PC is usually connected to LAN,

1.

Configuration | Identificationl Access I:Dntn:nll

The following network. components are ingtalled:

Client for Mizrosaft Nebwarks

B3 Dialp Adapter

53 rtel 21140 Based PCI Fast Ethernet Adapter

& TCPAP -» DialUp Adapter

"‘_ TCPAP - Intel 21140 Bazed PCl Fast Ethemet Adapter

3| File and printer sharing for Micrasaft Netwarks

Add... Remowe | Froperties |

2|

Primary Metwork, Logon:
ICIient for Microzoft Mebwarks j

File and Print Sharing... |

Dezcription

TCP/IP iz the protocol pou uze to connect to the Intemet and
wide-area network .

ak. Cancel

Press right click on [Network Neighborhood] on your
desktop. And after that, select <Properties>. You can see the
dialog to set some network setting.
Select [TCP/IP->xxxx Ethernet Adapter] in the
[Configuration] list. And press <Properties>.

- 14 -
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3. [TCP/IP Properties] will be shown. Remember the value of
"[P Address" and "Subnet Mask" in the [IP Address] tab.

TCPAIP Properties 2=l
Bindings | Advanced | NetBIOS |

DS Configuration I Gateway I WINS Configuration  IP Address

An 1P address can be automatically aszigned to this computer.
If pour network, does not automatically azsign P addresses, azk
wour niebwork, admirigtrator for an address, and then bppe it in
the space below.

£ Dbtain an IP address automatically

IPAddess: 192,168, 1 . 2 |

Subret Mask: [255.255.255. 0 |

¥ Detect connection to network media

QK I Canicel |

Shut down the dialog by press <Cancel>. (You don't have to
change any item.)

e When your PC is not usually connected to LAN,

1.  First, install appropriate software so that the LAN card or
built-in LAN connector on the PC side can operate. (For the
installation method, see the operator's manual of the LAN
card or PC.)

2. See [TCP/IP Properties] dialog like above.

3. Set following value.

IP Address: 192.168.1.2
Subnet Mask: 255.255.255.0
4.  Shut down the dialog by press <OK>.

After completing the setting of the PC, proceed to the setting of the
NC.

-15-
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Windows NT4.0

It's necessary to do some setting both on PC and CNC because
SERVO GUIDE communicate with CNC by using PCMCIA-LAN

card.

1.

When your PC is usually connected to LAN,

Identificatinnl Services Frotocols |.t’-‘n.da|:nters| Bindingsl

Hetwork, Protocols:

Press right click on [Network Neighborhood] or [My
Network Place]]lon your desktop. And after that, select
<Properties>. You can see the dialog to set some network
setting.
Select [Protocol] tab and select [TCP/IP Protocol]. After
that, press <Properties>.
Network

HE

H NetBELI Protocol
T NwLink, IF%/5P Compatible Transport
T NwLink NetBIOS

Add.. Remove Properties. .. | pdate

— Dezcription:

Tranzport Contral Protocol/lntermet Protocal, The default wide
area network protocal that provides communication across
diverse interconnected networks,

Ok I Cancel

- 16 -
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3. [TCP/IP Properties] will be shown. Remember the value of
"IP Address" and "Subnet Mask" in the [IP_Address] tab

Microsoft TCP/IP Properties I E3

IP Address | DNS | WINS Address | FRouting |

An IP address can be automatically azsigned ta this netwark, card
by a DHCF zerver. |F pour network, does not have a DHCP server,
azk, your netviork, adminigtrator for an address, and then tupe it in
the space below.

Adapter:
|[1] DEC PCI Fast Ethemet DECchip 21140 =]

™ Obtain an IP address from a DHCP server

3

|P Address: |192.1sa. 1.2

Subnet Magk: | 255285255 . 0

Default G ateway: |

Advanced... |
0k, I Cancel | Apply |

4.  Shut down the dialog by press <Cancel>. (You don't have to
change any item.)

e When your PC is not usually connected to LAN,

1.  First, install appropriate software so that the LAN card or
built-in LAN connector on the PC side can operate. (For the
installation method, see the operator's manual of the LAN
card or PC.)

2. See [TCP/IP Properties] dialog like above.

3. Set following value.

IP Address: 192.168.1.2
Subnet Mask: 255.255.255.0
4.  Shut down the dialog by press <OK>.

After completing the setting of the PC, proceed to the setting of the
NC.
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Windows 2000

It's necessary to do some setting both on PC and CNC because
SERVO GUIDE communicate with CNC by using PCMCIA-LAN
card.

e When your PC is usually connected to LAN,

1. Press right click on [My Network Place] on your desktop.
And after that, select [Properties]. You can see the folder of
[Network and Dial-up Connections].

E% Network and Dial-up Connections - |EI|£|

File Edit ‘ew Favorites Tools  Advanced  Help |

dmBack « = - | @Search L Felders @l FEglr S ) | -

Address I Metwork and Dial-up Connections j @GU
- (==
i f =
| | = [

e Make Mews Local Area
Network and Dial_up Zonneckion Conneckion
Connections

This Falder contains netwark
connections for this computer, and a
wizard to help vou create a new
connection.

To create a new connection, click
Make New Connection.

To open a connection, click its icon,

To access settings and components of
a conneckion, right-click, its icon and
then click Properties.

Ta identify vour computer on the
network, click Network Identification.

To add additional networking
components, click Add Mebwork
Components,

Select an item to view its description.

|2 object(s) A

2. Press right click on [Local Area Connection] and select
[Properties]. You can see the dialog of [Local Area
Connection Properties].
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3. Select [Internet Protocol TCP/IP] in the list box. And press
<Properties>.

Local Area Connection Properties 21 x|

General |

Connect using:

I Intel 21140 Bazed PCl Fast Ethernet Adapter

Components checked are uzed by thiz connection;
Client for Microzoft Hetworks

File and Printer Sharing for Microsoft Networks
[TCP/IP)

Install... | Uninztall Properties

— Dezcription

Tranzmizzion Control Pratocol/intermet Protocol. The default
wide area network protocal that provides communication
across diverge interconnected networks,

[~ Show icon in taskbar when connected

ak. | Caticel |

4. [Internet Protocol (TCP/IP) Properties] will be shown.
Remember the value of "IP Address" and "Subnet Mask".

General |

Y'ou can get [P zettings assigned automatically if your network, supports
thiz capability. Otherwize, you need to ask your network administrator for
the appropriate [P settings.

" [Obtain an IP addiess automatically

—% Use the following IP address:
IF address: 192 168, 1 . 2

Subnet mask: I 2RR 2B5 .28, 0
Default gateway: I . . .

{7 Mhtain DME senver addiess automatically

—* Use the following DNS server addresses:

Freferred DMS zerver: I . R .
Ailternate DMS server: I . . .

Advanced... |
QK I Cancel |

Shut down the dialog by press <Cancel>. (You don't have to
change any item.)
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e When your PC is not usually connected to LAN,

1.  First, install appropriate software so that the LAN card or
built-in LAN connector on the PC side can operate. (For the
installation method, see the operator's manual of the LAN
card or PC.)

2. See [Internet Protocol (TCP/IP) Properties] dialog like
above.

3. Set following value.

IP Address: 192.168.1.2
Subnet Mask: 255.255.255.0
4.  Shut down the dialog by press <OK>.

After completing the setting of the PC, proceed to the setting of the
NC.
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Windows XP

It's necessary to do some setting both on PC and CNC because
SERVO GUIDE communicate with CNC by using PCMCIA-LAN

card.

e When your PC is usually connected to LAN,

1.

Press right click on [My Network Place] on your desktop.
And after that, select [Properties]. You can see the folder of
[Network Connections].
" Network Connections |:||§|E|

File Edit Wiew Favorites Tools  Adwanced  Help

Q-0 7 P @A

Address ﬂ_, Metwork Connections

v|G0

LAN or High-Speed Internet

1394 Local Area
Connection Connection

Network Tasks

Create a new connection

3 Setup ahome or small
" office netwark

See Also
Other Places

Details

Press right click on [Local Area Connection] and select
[Properties]. You can see the dialog of [Local Area
Connection Properties].

Select [Internet Protocol (TCP/IP)] in the list box. And
press <Properties™>.

-+ Local Area Connection Properties

Wl Authentication | Advanced|

Connect using:

‘ B8 Intel §255x-hased FTI Ethemet Adapter (10/100) |

Thiz contection uses the follawing itens:
g Client for Microzoft Metwarks

Q File and Printer Sharing for Microzoft Metworks
QQOS Packet Scheduler

Internet Prok: TCPAR)
Install... Uninztall
Drezcription

Transmigsion Contral Protocaol/nternet Protocol. The default
wide area netwark protocol that provides communication
across diverse interconnected networks.

[ Show icon in notification area when connected

ok, ] ’ Cancel
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[Internet Protocol (TCP/IP) Properties] will be shown.
Remember the value of "IP Address" and "Subnet Mask".

Internet Protocol {TCP/IP) Properties @g|

General

You can get [P settings assigned automatically if wour network, supports
thiz capability. Otherwize, you need to ask your network, adrinistrator for
the appropriate [P settings.

(O Dbtain an P address automatically
(®) Uze the fallowing |F address:

1P address: 192 0168, 1 . 2
Subnet maszk, 285,285,255 . 0
Default gateway: 152 168 . 1 .

() Use the following DMS server addresses:
Preferred DNS server:

Alternate DNS server:

H Cancel ]

[ ok

Shut down the dialog by press <Cancel>. (You don't have to
change any item.)

e When your PC is not usually connected to LAN,

1.

4.

First, install appropriate software so that the LAN card or
built-in LAN connector on the PC side can operate. (For the
installation method, see the operator's manual of the LAN
card or PC.)

See [Internet Protocol (TCP/IP) Properties] dialog like
above.

Set following value.

IP Address: 192.168.1.2

Subnet Mask: 255.255.255.0

Shut down the dialog by press <OK>.

After completing the setting of the PC, proceed to the setting of the

NC.
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2.1.3 Setting of NC

Series 164, 184, 214, 204, 0/

Insert the PCMCIA-LAN card in the card slot on the front of the
NC display unit.

(When using the 0i-B, insert the PCMCIA LAN card in the card
slot of the NC.)

Press <SYSTEM> on MDI keys. And press [>] soft key several
times. You can see [ETHPRM], [ETHMNT], [(OPRT)] on the
soft key menu.

Press [ETHPRM]. And confirm the display of [PCMCIA] as
Available Ethernet.

If the display is [EMBEDDEDY], press [ETHPRM] — [OPRT] —»
[SWITCH] — {PCMCIA} — [EXEC] —» [RETURN].

Press [PCMCIA] soft key on the display which shows [Available
Ethernet], [PCMCIA].

192.168.1. 1

The initial setting of CNC is as follows.

IP ADDRESS: 192.168.1.1

SUBNET MASK: 255.255.255.0

<1> When your PC is not usually connected to LAN, we think
you set "192.168.1.xxx" as IP address. If it's correct, you
don't have to change any setting on this display.

<2> When your PC is usually connected to LAN, change the
setting of IP address of NC according to the IP address of
your PC.
Set same value as your PC as SUBNET MASK
For IP address, set same value as your PC at the place where
SUBNET MASK is set "255". And you can set arbitrary
value at the place where SUBNET MASK is set "0". ( But
the value is different from your PC.)

-23 -



2.CONNECTION AND COMMUNICATION WITH THE NC USAGE B-65404EN/01

Example
Your PC has "190.0.3.1" as IP address and
"255.255.0.0" as subnet mask.
NC setting
IP ADDRESS: 190.0.3.2
T You can set any other value
among 190.0.xxx.o00 (But
xxx.000=3.1 is not acceptable.)
SUBNET MASK: 255.255.0.0

See following display by press <PAGE> key.

7. Set "8193" as PORT NUMBER(TCP)

8. Note down the IP address and TCP port number set in the NC.
It's necessary to do the setting of SERVO GUIDE.

NOTE
You can't connect between PC and NC by using
PCMCIA-LAN card in Open CNC (160is, 180:s,
210is) which use Windows CE. Use embedded
Ethernet port for the NC. (Of course, use internal
LAN port for the cable connection.)

Power Mate i

For the Power Mate i, use the fast Ethernet board to connect the NC to
the PC. The settings to be made are the same as for other NCs.

NOTE
When the system has no display unit, make
Ethernet settings by using the rotary switch,
7-segment LED indicators, and push switch of the
NC.
For details on the setting method, refer to "FANUC
Power Mate i-MODEL D/H Maintenance Manual"
(B-63175EN).
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Series 301, 314, 32i

1. Insert the PCMCIA-LAN card in the card slot on the front of the
NC display unit.

2. Press <SYSTEM> on MDI keys. And press [>] soft key several
times. You can see [EMBED], [PCMCIA LAN], [(OPRT)] on
the soft key menu.

3. Press [PCMCIA LAN], then press [COMMON]. If the display is
[EMBEDDED], press [(OPRT)] — [EMB/PCMCIA] —
[EXECUTE]. The available device must become PCMCIA.

COMMOH: Setting[PCHCIAI

BASIC
MAC ADDRESS |
IP ADDRESS 1192, 168. 1.1
SUBHET MASK [255. 255. 255. 8

ROUTER IP ADDRESS |

AVAILABLE DEVICE PCHCIFI 1 2

4. The initial setting of CNC is as follows.

IP ADDRESS: 192.168.1.1

SUBNET MASK: 255.255.255.0

<1> When your PC is not usually connected to LAN, we think
you set "192.168.1.xxx” as IP address. If it's correct, you
don't have to change any setting on this display.

<2> When your PC is usually connected to LAN, change the
setting of IP address of NC according to the IP address of
your PC.
Set same value as your PC as SUBNET MASK
For IP address, set same value as your PC at the place where
SUBNET MASK is set "255". And you can set arbitrary
value at the place where SUBNET MASK is set "0". ( But
the value is different from your PC.)

Example
Your PC has "190.0.3.1" as IP address and
"255.255.0.0" as subnet mask.
NC setting
IP ADDRESS: 190.0.3.2
T You can set any other value
among 190.0.xxx.000 (But
xxx.000=3.1 is not acceptable.)
SUBNET MASK: 255.255.0.0
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5.

6.

7.

See following screen by press [FOCAS2] soft key.

BASIC
PORT NUMBER {TCP3 [ 8193
PORT NUMBER {UDP3
TIME INTERVAL

A

AVAILABLE DEVICE PCHCIFI 1- 1

Set "8193" as PORT NUMBER(TCP).

Note down the IP address and TCP port number set in the NC.
It's necessary to do the setting of SERVO GUIDE.

NOTE
You can connect between PC and NC by using
PCMCIA-LAN card in Open CNC (300is, 310:s,
320is) which use Windows CE .NET.
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21.4

Setting of SERVO GUIDE

Display following dialog by press [Comm...] on Main Bar.

Communication Setting |

i Ethernet " HSSBE

IF Address I'IQE.'I 62.1.1
Part Mo,

Timeout

Rezult I
Default | ok |

IB'I 83

|2

Test |

e  When the <Default> button is pressed, the values factory-set for
the NC (IP address = 192.168.1.1, Port No. = 8193) are set.

e  When you change IP address on NC, change above setting
according to the setting on NC.

e  Set wait time for Timeout. (The unit is sec.)
We think that 2 or 3 is enough.

e  Press <Test> after you connect between PC and NC and set all
above items. You'll see "OK" when they are communicating.

e Ifyousee "NG" at the test, confirm following items.

Are the kind of cables correct or not ? (cross or straight)

Are the settings of [P address and Subnet mask correct both
on NC side and PC side.

Are the above settings of SERVO GUIDE correct ?
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21.5 Additional Information about Ethernet Connection

e SERVO GUIDE assumes that for Ethernet connection, the
PCMCIA-LAN card is inserted in the PCMCIA card slot on the
front of the NC. However you can use embedded Ethernet port,
which is on the back of NC. In this case switch "AVAILABLE
ETHERNET" to "EMBEDDED" on [ETHPRM] screen.

e  When an open CNC supporting Windows (1601, 1801, 2101, 3001,

3104, or 320i) or an open CNC supporting Windows CE (160is,
180is, or 210is) is used, Ethernet connection between the NC and
the PC cannot be made by inserting the PCMCIA-LAN card in
the PCMCIA card slot on the front of the NC. Switch
"AVAILABLE ETHERNET" to "EMBEDDED".
When an open CNC supporting Windows CE.NET (300is, 310is,
or 320is) is used, on the other hand, Ethernet connection can be
made by inserting the PCMCIA-LAN card in the PCMCIA card
slot on the front of the NC.

e If your CNC is connected to LAN in your factory, you can
connect PC with CNC by straight cable via Hub. In this case pay
attention not to conflict IP address against any other instruments
(PC, Printer, CNC, etc.).

e Embedded Ethernet and PCMCIA Ethernet are mutually
exclusive.
For a machine that is normally used by connecting it to the LAN
of a plant through the embedded Ethernet, when the PCMCIA
Ethernet is enabled to use SERVO GUIDE, the Ethernet on the
embedded port stops service. As a result, LAN services using the
embedded port are not available while SERVO GUIDE is being
used.

-28-



B-65404EN/01

USAGE 2.CONNECTION AND COMMUNICATION WITH THE NC

2.2

VIA HSSB

2.21

Connection

2.2.2

When HSSB is used, the CNC and PC are connected using an optical
cable as shown in the figure below. So, no special connection must be
added to use SERVO GUIDE.

[PERem—E

} Optical cable

*  Similarly, when SERVO GUIDE is installed in an open CNC
supporting Windows (1607, 180i, 210i, 3007, 310i, or 320i), no
special connection must be added.

Setting of SERVO GUIDE

Click [HSSB] button on the communication setting dialog, and select
CNC node name to connect.

Communication Setting

"~ Ethernet &+ HS5B

Made Mame | CGHG-1 =l

Test |
Result I
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MAIN BAR

Parameter I

Graph

Program | Mavigatar... | Comm. .. |192.168.1.1:Close mvo GU'DEl

The Main Bar is displayed first when the SERVO GUIDE is started.
The three windows used for adjustments (the Parameter Window, the
Graph Window, and the Program Window) and Tuning Navigator are
started from the Main Bar. Setting of communication with the CNC is
also started from the Main Bar.
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3.1

MAIN BAR STRUCTURE

Parameter I Graph | Program | Na\-'igator...l Comm... |192.168.1.1:Close mVOGUIDEl
<1> <> <3> <4> <5> <6>

<1> <Parameter>
Start Parameter Window.

<2> <Graph>
Start Graph Window.

<3> <Program>
Start Program Window.

<4> <Navigator...>
Start Tuning Navigator.

<5> <Comm...>
Start dialog for setting of the target NC.

<6> Status display

Display the IP address of the CNC with which SERVO GUIDE
communicates, and the communication status.
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3.2 EXPLANATION OF THE MENU

When you press right click on Main Bar, you can see the following
menu.

v TopiT)
BoktomiE)

ComminicakioniiC)
Parameter Window(Fl
Graph Windowi &)
Program Windowe M)
Auto Tuning(a)

AutoHide
v Alway on bop(itd

LanguagerL)

Help(H)
About SERMWO GUIDE(A)

Exit(x)

Menu Description
[Top], [Bottom] Specify the place of Main Bar.
[Communication] Start dialog for setting of the target NC.
[Parameter Window] |Start Parameter Window.
[Graph Window] Start Graph Window.
[Program Window] |Start Program Window.

[Auto Tuning] Start Tuning Navigator.

[AutoHide] Specify the auto-hide mode of Main Bar.

[Always on top] Specify the pile of windows.

[Language] Start dialog for setting of the language. The support

languages are English, Japanese, Chinese (Simplified)
and Chinese (Traditional). You can choose the
language, English or OS language.

[Help] Show Online Help.
[About] SERVO GUIDE Show about dialog.
[Exit] Terminate SERVO GUIDE.

If you select [Exit], all windows of SERVO GUIDE will be shut down
at the same time. There may be some [Save] dialogs.

The positions and sizes of windows that are open when [Exit] is
selected are saved in the registry, and these values are used when
individual windows are opened when SERVO GUIDE is operated
next.
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PARAMETER WINDOW

& Param - init16.prm{OFF-LINE) M= E |

File Edit Mowe window Help

i+ ¢ 5P| GrouplG] |+.t'-\dvanced Presvies Ctl. j iz |>< j V¥ Parameter Hint

Time constant | Corner deceleration I Arc radiuzs deceleration I Other zetting I
—beceleration before interpolation for cutting feed

#@
[¥ Tupe B acceleration -
o
2DDDD;I [mm.min) - =
| a0=] | [ms) =8
baw aco 1771 Parameter 2 of acceleration before interpolation E o
[Timne used to reach the maximum machining speed) 0 100 200 =00 <00 500
833 FF M eI SEC] | Time (me
—Ace. after interpalation [cut] Arc. for rapid-traverse a‘tﬁ
Time [mz] o
=]
" Exponential I Daﬁ A
* Lingar I 15&‘ 1EIEI_|:: [ms] g%
" Bellshaped 32 _l: sl EC'
| 0 100 200 =200 400500
b ax. acceleration 1BEE.E7 [mm/sec/sec) Time (ms)

The Parameter Window is used to classify parameters on the NC by
function and display them.

This window indicates the physical units of parameters explicitly and
shows graphs to help the user understand the meanings of parameters.
When the NC is connected, parameters may be changed directly from
this window.
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4.1 OVERVIEW

Starting the Parameter Window

When you press <Parameter> on Main Bar, the following dialog box
is shown.

Open CHC Parameter El

Fram File Open an exigting parameter file

Online Fead Parameters from CHC

Select CHC pe

| F5aia =l

e  <From File> button
When you press <From File>, the existing parameter file can be
opened. (OFF LINE mode) Unfortunately parameter file does not
have the information of CNC type, then CNC type is estimated
by parameter format and parameter number, but CNC type is not
always determined. And it is recommended to select a suitable
CNC type before opening parameter file

e  <Online> button
When you press <Online> during connecting to NC, the
parameters inside NC are loaded into the Parameter Window
without selecting the CNC type. (ONLINE mode)

NOTE
Use the NC in the MDI mode for purposes of
parameter reading and writing.

. |Select CNC type| combo-box
The default CNC model is specified, which is to be assumed
when an existing parameter file is opened with the NC not
connected (offline).
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Name of each part

The name of each part about the Parameter Window is shown.

[ param - Untitled{DN-LINE) =0 x]

File Edit Mowe ‘Window Help

Group()  |System setting =] s [xap ¥| B Parameter Hint

CNC Options |
—5Shape-error supression ——————————————— [~ fxis conkral

v &I Contour Contral I {AICC1) Tokal I 8 _lj axes

[ Al Contour Contral II (AICC2)

¥ Feed Axis Synchronization Contral
v Dual Position Feedback Contral

W Tandem Contral
[~ Simple Electric Gear Box (EGE)

™ Jerk Contral [ Tandem Disturbance Elimination Contral
—Acceleration —Others

V¥ Linear acc. after interpolation V¥ Unexpected Disturbance Torgue Detection

¥ Eell-shaped acc, ater interpolation [ Pale Position Detection

¥ Eell-shaped acc. befare interpolation ™ Dual Check Safety

¥ Bell-shaped ace, in Rapid-traverse

& raram - Untitled{DN-LINE:Path2}

Title bar
Parameter file name is shown with connection status to CNC and

with the target path. Parameter window decides the target path by
the axis selection.

Servo or Spindle selection
Basic functional selection about Servo or Spindle

Group(E) ISystem zetting ;I
Functional group selection combo-box
Major category selection in the functional group (Some group
can not be shown by option setting.)

CME Options | Dptions for Learing Control |

r Shape-error surpressiun—| I
Functional group selection tab
Minor category selection in the functional group (Some group

can not be shown by option setting.)
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Az l'r“ﬂ "I

Axis selection combo-box

Axis selection (Axis name for servo axis and S1, S2, ..., for
spindle axis)

In multi-path control system, all axes are shown in numerical
order of the path.

¥ Parameter Hint

Hint display checkbox

If the mouse pointer is applied to an item, tool tip hints about
parameter number and explanation will be displayed. If you don't
want hints, turn off this checkbox.
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4.2 EXPLANATION OF THE MENU

The contents of the menu in the Parameter Window are explained.

[File]

New ([Ctrl]+[N])

Two or more Parameter Windows can be opened simultaneously.
If this menu is chosen, another Parameter Window will be shown
and a new parameter file can be opened.

Read ([Ctrl]+[R])

A parameter file is read into the window which is used now. (It
becomes OFFLINE mode)

NOTE

This command cannot read a parameter file of a
CNC model with a different parameter format. To
read parameters of a different CNC model,
therefore, use the [New] command.

Close ([Ctrl]+[C])

The window used now is closed.

Reload ([Ctrl]+[Q])

The parameters are reload from CNC. If you changed the
parameters in offline mode, they are cancelled, and carried out
the rereading of parameters on NC.

Disconnect to CNC ([Ctrl[+[B])

The mode of Parameter Window changes from online to offline.
Reconnect

This menu is made to restore, when a communication error
occurs by a certain reason, while using it in ONLINE mode.
(Example: power-off parameters are changed choose this menu
after turning off / turning on NC.)

Save ([Ctrl]+[S])

Save the file with overwriting

Save As

Save the file with another name. The type of the file is text
format. (The default extension is *.prm.)

Print ([Ctrl]+[P])

This menu can be available only in [Parameter Table] which is in
the functional group selection combo-box. This realizes the print
like spreadsheet.

Exit

Exit application.

[Edit]

FS16 Init (Series 16i only)

Clear all parameters read.

Read Standard Parameter

The standard parameters for every motor are initialized by the
parameter sets which are included in servo software.
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[Move]

Jump to Parameter (Ctrl+QG)

This can be used only if [Parameter Table] is chosen in the
functional group selection combo-box. It jumps to the place of
the specified parameter number.

[Window]

New Window (Ctrl+W)

Two or more Parameter Windows can be opened with the same
parameter set. For example, when tuning the feed-forward
coefficient, it is convenient to see the parameter of both the
X-axis and the Y-axis at once. This is useful for the purpose.

NOTE
When many parameter windows are opened,
resources may become insufficient in Windows 98
and Me, resulting in screen display disorder. Use of
Windows 2000 or XP is therefore recommended.
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4.3 USAGE

This section explains how to use the Parameter Window.

Using in ONLINE mode

In ONLINE mode, the change of parameter is reflected to NC at the
following timing.

e When a spin button is pushed.
When the [Return] key is pushed after changing the contents in
edit box directly.

e  When the focus moves to other item after changing the contents
in edit box directly.

e  When a radio button and a check box are pushed.

The usage of a parameter table display

If you want to change parameters other than the categorized parameter
groups, Choose [Parameter Table] in the functional group selection
combo-box.

The change of parameter in the table can be also reflected to NC.

e In case of bit type parameter
By single click, 8 bits check box will open as follows. Put a
required bit here and push [Return] key.

2 | Dooooooo <=

12 | 00001000 Qo000000

20 LI A

= =R =
_ 2l I=ee .

a2 []B4: <=

23 |wB=: §-

oAy B2 =
- JB1: <

100 |™Rn: 9

474 RERTRIRTNIRINE] P

e In case of value type parameter
By double click, a parameter becomes editable. Push [Return]
key after editing value.
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e In case of multi path system

Path selection tabs are displayed at right bottom of the parameter
table screen.

Right column of parameter number describes array type of the
parameter. (A:axis, S:spindle, L:path, T:machine group)

- FSl6i
Parameters are treated separately for each path.
1010 K] -
1012 | & | OO0OOOOO  OOOCOO0C00
1015 Q00oaaoa -
1020 | A& a5 aa
1022 | A& 1 2
1023 | A 1 2
- n
‘ i rll"-. Path1 {Pathz / |4/
- FS30:

Although there is one set of parameters in the entire system,
they can be displayed for each path.

1013 | & | 00000010 00000010
1014 | & | 00000000 00000000
1015 | L | 00000000 <-
1020 | A 83 a9
1022 | A 1 2
1023 | A 1 2
d054 o 0 n
[ v [ ALY Patht (Path2’, | 4]

Printing is also supported in the parameter table display. Select [Print]
from [File] menu, and specify the parameter number to print in the
following dialog box.

Parameter No_ for printih:g’ﬁ-
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GRAPH WINDOW

E2 Graph - Untitled1{0N-LINE} I ] |
FileE) EditiE) CommiC) Setupia)  View(w) ModeM) ToolT)  Help(H)
D=2 BlS| [F 2] eoem| o> = wlzs|=s5] &

80 = v Drawil

= 10 ! = ¥ Drawz

E _TD ________ . I~ Dravs
L % ™ Drawd
-0 - & [~ Draws
_!_ij E— ---I5 I Draws
.!ﬂ_ L E ™| Draw?
_31] _______________________________ i_ o E [~ Draws

i il ! ! = Refer

= 20 ' |

8 -0 r -

& 10 - !

: e T e

m

‘5 -D- 1 1 1 1 1
-20-500 0 BOO 7000 1500 2000 2500 3000 3500 4000 4500 —

Time (mzech i
4| >

The Graph Window allows use of various drawing modes for
acquiring many types of data such as the positions and torque values
of servo axes and spindle axes and analyzing measurement data.

The window also allows measurement of velocity loop frequency
response and supports determination of linear motor smoothing
compensation parameters.
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51 OVERVIEW

Starting the Graph Window

When you press [Graph] on Main Bar, Graph Window is shown.
When the Graph Window is displayed for the first time, an attempt is
automatically made to set up a connection to the NC. If the connection
to the NC fails, the following message appears, and the Graph
Window is started offline.

SERVD GUIDE ;_ ]

Cannaot connect to CHE.
Graph window startz in off-ing mode.

Waveform display in the Graph Window [Important]

The waveform on Graph Window is shown by the following two data.

Measurement data
Raw data from NC (Position, Torque, etc.)

NOTE
When raw data is acquired from the NC, the bit
width is 16 bits including a sign. On the other hand,
SERVO GUIDE treats raw data as 32-bit data by
performing advance processing at intervals of the
sampling period or 1 ms, whichever shorter.
Therefore, data longer than 16 bits such as position
feedback data can also be measured. (The
advance processing is always performed
regardless of the type of measurement data, so
perform an origin operation as necessary.)
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Operation data
An operation is performed on measurement data to create display data.

Measurement Cata Ci=play Cata

Geﬂrg Ci=play
Drata

Waveform display in the Graph Window (conceptual diagram)

In the following explanation, we use CHANNEL(CH) as
Measurement data and DRAW(Draw) as Display data.

CH]1 : Measurement data 1
Draw3 : Display data 3

NOTE
To display a waveform in the Graph Window,
operation settings are always required.

If you use maximum ability of Graph Window, you see the 8
DRAW(Drawl1-8) by setting eight kinds of operation against 6
CHANNEL(CH1-6).

In particular, in the Y-Time mode, more than one draw can be set for
data measured on one channel and they can be displayed at the same
time.
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Name of each part

The name of each part of the Graph Window is explained below.

ol
File(F) Edit(E) Comm{C) Setup(s) VYiew(¥) Mode(M) ToolT) Help(H) —| Menu
DllEl ®ia| F & 5] &[> B sl T on
= N [Tool bar

20 |7Draw1
= 0 . T " V¥ Drawz
£ o R I T [

o Lo :

= r v ] | |Draw select panel

o N /0] PNL g

afl N LN T . Comment domain
W i e i
e .
e - T
& ol NSNS R [ L| |(Graph Domain
% —80) '
£ 0 | ;

-20-500 0 500 1000 1500 2000 2500 3000 3500 4000 4500

Time (msec)l ILI

4 »

Graph domain

The internal domain in bold line is the place where display waveform.
The kind of data, operation and unit are shown in the left side of it.

Comment domain

Two line comments are shown above the bold line.
When you click the domain, you can edit the comments.

Menu

You can execute some commands by the menu.
Refer Section 5.2 “MENU” for details.

Tool bar

You can execute some commands by click the button.
Refer to Section 5.3 “TOOL BAR? for details.

Draw select panel
Switch Display mode valid or invalid.
You can use this switch at some Draws where some operations are set.

Example)

The left example shows that the operation 1, 2, 3 are given and
the display of Draw 1, 2 are valid and Draw 3 is invalid.
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Monitor window
You can use Monitor Window by select menu [Comm]-[Monitor] at

Monitor K| ONLINE state.
CHi:  POSF R In the Monitor Window, current data output to each channel can be
Yal = | 0.000000 monitored.
CHZ:  POSF (Y [ You can monitor the current data of every CHANNEL on this dialog.
Wal = | 0.000000 Every CHANNEL shows the kind of data, axis name, axis number and
CH3:  Hame - [- current data.
Wal = | e The data become gray if the CHANNEL is invalid.
CHA:  faone [- -
Mal = |
CHa:  fone - =
Val = [ -
CHE:  [one ==
Yal = [
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5.2

MENU

The contents of menu of Graph Window are shown.

[File(F)]

New(N)  (Ctrl+N)

Open new window.

Read(R)

Read stored waveform data.

The files of iTUNE.EXE and SD.EXE can be read.
Close(C)

Close this window.

Save(S)  (Ctrl+S)

Save the current data

Default file name is brought up from comments or measuring
date/time.

Save As(A)

Save the current data after change the name.
Default file name is brought up from comments or measuring
date/time.

It's possible to save the data by CSV format.

Print Setup(U)

Setting for print out.

Print(P)  (Ctrl+P)

Print out of current waveform.

Exit(X)

Terminate SERVO GUIDE.

It closes any other windows also.

[Edit(E)]

Copy(C) (Cul+C)
Copy the bitmap of current waveform to clipboard.

[Comm(C)]

Start (F1)
Start measurement.
Connect(C)
Connect with NC and transmit the setting for measurement.
Disconnect(D)
Disconnect with NC and clear the setting for measurement.
Monitor(M)
Switch Monitor Window (Valid or Invalid).
- Hide
Monitor Window become invalid.
- Normal
Monitor Window is shown with normal type.
- Detail
Monitor Window is shown with detail type.
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[Setup(S)]

Channel (F9)

Show CHANNEL setting dialog.

Operation (F5)

Show OPERATION setting dialog.

Load Setting (Alt+1 - Alt+8)

Restore the CHANNEL settings and OPERATION settings
which are saved before.

Save Setting

Save the CHANNEL settings and OPERATION settings.
Change Scale (F3)

Change scale in Graph Domain.

[View(V)]

Toolbar(T)

Switch the display of Tool bar.
Statusbar(S)

Switch the display of Status bar.

Scrollbar

Switch the display of Scrollbar which is used for change display
domain.

Draw1-8 (Shift+1 - Shift+8)

Switch the display of Draw1-8.

Reference  (Shift+P)

Switch the display of reference waveform.
This is enabled only when the XY display mode is selected.
Auto Scaling (A)

Execute auto-scale for all Draws.
H-Zoom in (T(Up Arrow))

Expand horizontal scale.

H-Zoom out (¥(Down Arrow))

Shrink horizontal scale.

V-Zoom in (u, Shift+u)

Expand vertical scale.

V-Zoom out (d, Shift+d)

Shrink vertical scale.
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[Mode(M)]
Selection in Easy Graph Mode.
e XTYT (Ctrl+T)
Display of position (Horizontal axis means time.)
o VT (Ctrl+V)
Display of velocity (Horizontal axis means time.)
e AT (Cul+A)
Display of acceleration (Horizontal axis means time.)
e CIRCLE (Ctrl+B)
Display of contour error of circle
o XY (Cul+X)
Display of XY
e XTVT (Ctrl+W)
Display of tangent speed (Horizontal axis means time.)
e DXDY (Ctrl+D)
Display of feed smoothness (Horizontal axis means time.)
e SYNCHRO
Display of synchronous error (Horizontal axis means time.)
e CONTOUR (Ctrl+O)
Display of contour error of arbitrary shape
e NORMAL, POLAR(XYR), ANGULAR(XYA) (Ctrl+R)
Selection of a coordinate conversion mode
(Switching to polar coordinates mode and angular axis mode)
e FOURIER (Ctrl+F)
Display of analysis of vibration

[Tool(T)]
e  Frequency Response(F)
- Measure
Open the dialog for frequency response.
Measurement of velocity loop frequency response
- Bode plot (Ctrl+M)
Re-draw of bode diagram
e  LinearMotorComp.Cal(L) (Ctrl+L)
Show the dialog for calculation of Smoothing compensation with
linear motors.

[Help(H)]
e  Contents(C)

Show contents of help file.
e Index(I)

Show index of help file.
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5.3 TOOL BAR

Tool bar for Graph Window is as following.

Dz =] B&E| &% 2] > = wles=os] &

<1><2><3> Q4><5> <6><T>  <8><9> <10><11><12><13><14><15><16> <17><18>
(§

tool bar is displayed just below the menu in the upper part of the
Graph Window. You can execute some commands by click the
buttons.

If you want to switch the display of tool bar, use the menu
[View]-[Toolbar].

Number Functions

<1> Open new window.

<2> Read stored waveform data.

<3> Save the current data.

<4> Copy the bitmap of current waveform to clipboard.

<5> Print out of current waveform.

<6> Connect with NC and transmit the setting for measurement.
<7> Disconnect with NC and clear the setting for measurement.

<8> Show CHANNEL setting dialog.
<9> Show OPERATION setting dialog.
<10>  Execute origin.

<11> Start measurement.

<12>  Execute auto-scale for all Draws.
<13> Shrink horizontal scale.

<14>  Expand horizontal scale.

<15> Shrink vertical scale.

<16>  Expand vertical scale.

<17> Select Draw.

<18>  You can change view point.
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Using with ONLINE

Connection

Channel setting

Operations setting

Easy Graph Mode

To measure through graph window, channel setting and calculation
setting are necessary.

It is possible to keep some graph windows open on screen, but only
one window is able to communicate with NC.

To connect a certain Graph Window to the NC, select [Comm] in the
menu then [Connect], or press connection button il in the tool bar.
When the Graph Window has been connected to the NC, and channel
setting has been performed normally, measurement button Ll
becomes effective.

Select the data of the servo axis or spindle axis for which a
measurement is to be made. Data on up to six channels can be
measured at the same time.
For details, see Section 5.6.

Settings for displaying measured data are made. Up to eight
waveforms can be displayed at the same time.
For details, see Section 5.7.

Operation settings often used for displaying measured data can be
made at a time by using the easy graph mode.
For details of the easy graph mode, see Section 5.9.

Using with OFFLINE

There is no limit in particular except for measuring data through CNC.

It is possible to load BIN file got by SD.EXE. (It is necessary to set
channel setting for detection of data series.)

(SD.EXE is the soft on MS-DOS that analyzes the data on servo axis.)
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55 SHORTCUT

Easy Graph Mode

Chanel setting, calculation and display setting

Measuring data

Scale setting

By using the following short cut, you can handle some display settings
in the same way as SD.EXE. Keyboard operation is as common
operation as possible to SD.EXE.

(SD.EXE is the soft on MS-DOS that analyzes the data on servo axis.)

Short cut Setting mode
[Ctrl] + [T] Position mode (time base)
[Ctrl] + [V] Velocity mode (time base)
[Ctrl] + [A] Acceleration mode (time base)
[Ctrl] + [J] Jerk mode (time base)
[Ctrl] + [B] Error mode of circle
[Ctrl] + [X] XY mode
[Ctrl] + [W] Tangent velocity mode (time base)
[Ctrl] + [D] Smoothness at moving (time base)
[Ctrl] + [O] Shape error mode
[Ctrl] + [R] Coordinate conversion (polar coordinates and
angular axis) switching
[Ctrl] + [F] Frequency analysis mode(Fourier transform)
[Ctrl] + [M] Bode plot
Short cut Function
[FO] Load channel setting mode.
[F5] Load calculation and display mode.
[F3] Load scale setting mode.
[AIt] + [1], ..., [Alf] + [8] [Channel setting. Restore scale setting.

Short cut Function
[F1] Start data measurement.
[0] Set origin.

Short cut Function
[ul, [Shift] + [u] Zoom up on position axis.
[d], [Shift] + [d] Zoom down on position axis.
M Zoom up on time axis.
Y Zoom down on time axis.
[a] Scale setting automatically.
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File operation
Short cut Function
[Ctrl] + [N] Open new window.
[Ctrl] + [S] Save waveform.
[Ctrl] + [P] Print waveform.
[Ctrl] + [C] Copy waveform to clipboard.
Others
Short cut Function
[Ctrl] + [L] Open Smoothing compensation dialog.
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5.6 CHANNEL SETTING

5.6.1 Procedure

To show the channel setting mode, click channel operation button
@l on toolbar or select the [Channel] on [Setting(S)] menu of Graph

Window. It is possible to show channel operation mode with short cut

key [F9]

£
IDetaiI 'I

Measure setking |Operation and Display | Scalef¥-Time) I Scalef®y) I Scale{Circle) I

DataFoints | 1000 = Trigger PathjSeqio. [p1 <] 1= F BN compatile
Sync.(SY-5P)
Sampling Cyele Ilmsec 'l Sampling Cycle{Spindle) Ilmsec 'l I auko Crigin

Auto-scaling
= MNone
 Once
 Always

Comment 1 I

Comment &

Time and Date

Property... | Diata shift... | Time Shift... |
Axis | Kind Linit | Coef | Meaning | Crigin
CH1 ®(1 POSF mrn 0,0010000,,.,  Position Feedback 0,000(
cHz |[Ez i POSF mrn 0.0010000..,  Position Feedback 0.000(
ez | O
che | O
ans |0
CHE D
4] | |
[0l 4 I Cancel |

In this page, you can set the necessary items to measure the data. The
setting items are as follows:

Number of measurement data points

Trigger setting (path, N number)

Sampling period

Comment

Measurement data in each channel (Measurement axis, the kind
of measurement data, operation coefficient, unit)

Number of measurement data points :
You can set the number of measurement data points.
Measurement time =
The number of measurement data points x sampling period
The maximum of the number of data points are 100000. When
you watch the contour error about arbitrary shape, set the number
of data points as small as possible to make the calculation time
short.
If you set the different sampling period between servo and
spindle, the numbers of measurement data points are applied to
shorter one. The number of longer one must be decreased
according to the ratio of sampling period.
NC sends the data to PC with buffering. In the case of buffer
overflow for high-speed sampling, the number of measuring
points become lower than setting one.
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Trigger path :
You can select the path number where program runs. If you
select blank, the first path is selected automatically.

Trigger sequential number (N number) :
You can set trigger condition that is the start point of getting data
in running program. If you set the Nxxx number in program and
set xxx as trigger sequential number, then getting the data starts
from Nxxx block in the program. If you set 0, getting data starts
immediately without waiting for trigger signal.
In the case you use trigger function, set N-number for trigger
before the program line which make the servo motor move fast.
If the motor moves fast among the waiting trigger, the position
may be incorrect.
See Subsection 5.12.3 “Limitation of Measurement” for details.

Sampling period :

You can set sampling period between servo and spindle
individually. If the sampling period for servo axes and the
sampling period for spindle axes are different from each other,
linear interpolation is performed for the data obtained with the
longer sampling period. (One sampling period must be an
integral multiple of the other sampling period; setting sampling
periods of 2 ms and 5 ms, therefore, is not permitted.) When data
that is updated at long intervals (such as position data) is
measured at high speed, a discrepancy due to the difference in
update timing may occur.

° For servo axes, 62.5 ps, 125 ps, 250 ps, 500 ps, 1 ms, 2 ms,
5 ms, 10 ms, 20 ms, 50 ms, or 100 ms may be selected.
Depending on the selected sampling period, the number of
channels is limited; for example, only one channel can be
measured per DSP when 62.5 us is selected; up to two
channels can be measured when 125 us is selected; and up
to four channels can be measured when 250 ps is selected.
Furthermore, because of limitations in the NC, up to two
channels can be measured in the entire NC when 62.5 pus is
selected, and up to four channels can be measured in the
entire NC when 125 ps is selected.

e  For spindle axes, 500 ps, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms,
50 ms, or 100 ms is selected if the spindle is an ai spindle
(bit 7 of GDN No. 400 is set to 1). If the spindle is an o
spindle, the sampling period can be set to 8 ms only.

Comment 1, 2 :
You can make the comment on data. This function is used as a
memo for example measurement content, parameter condition
and etc. When you click the comment domain upper graph
windows, you can edit the comment.

Time and Data :
Time and data of measurement data (Read Only)
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5.6.2

Available Data at Servo Axes

Measurable data table on servo axis is displayed.
(For data marked T, high-speed sampling is possible.)

Meaning of measurement data
Symbol . . . . Remarks
Setting of conversion coefficient
POSF Integral value of position feedback
Set moving distance per 1 pulse (Detection unit).
Velocity command
VeMDP Set 3750min™.
Tempt Torque command
Set maximum current value (Ap) of using amplifier.
Real speed (Motor speed)
SPEED  Iset 3750min™,
ERR Position error
Set moving distance per 1 pulse (Detection unit).
SYNC Synchronous error on rigid tapping (only tapping axis)
Set 1. (It means 4096 pulses per 1 rotation.)
ABS' Absolute position (221p/rev) detected internal pulse coder
Set moving pulse per 1 revolution.
DTRQ Estimated disturbance value
Set maximum current value (Ap) of using amplifier.
Difference of torque between simple synchronous axes
DLTCM Set maximum current value (Ap) of using amplifier.
When you use this as the parameter setting for Torque Difference Alarm
Level, set 1 both at conversion coefficient and conversion level.
SFERR Semi-full error on dual position feedback
Set moving distance per 1 pulse (Detection unit).
BLCMP Backlash compensation
Set moving distance per 1 pulse (Detection unit).
BLAC1 Backlash acceleration (1st stage acceleration)
Set 1. (It means internal value in servo software.)
BLAC2 2nd stage backlash acceleration
Set 1. (It means internal value in servo software.)
+ Phase angle of rotor
ROTOR Set 360deg.
SIN T sin(rotor phase)
- Set 1. (This has no dimension.)
Disturbance input frequency (It is useful for measurement of frequency
FREQ' characteristic.)
Set 1. (Hz)
Disturbance input torque (It is useful for measurement of frequency
FRTCM' characteristic.)
Set maximum current value (Ap) of using amplifier like torque command.
OVCLY OVC simulation data
Set 1. It occurs OVC alarm when the value becomes 100%.
ERRC Position error (including delay of FAD)
Set moving distance per 1 pulse (Detection unit).
IRt R-phase current
Set maximum current value (Ap) of using amplifier.
st S-phase current
Set maximum current value (Ap) of using amplifier.
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Meaning of measurement data
Symbol . . - Remarks
Setting of conversion coefficient
\EEF Actual current
Set maximum current value (Ap) of using amplifier.
Qt Active current
Set maximum current value (Ap) of using amplifier.
Dt Reactive current
Set maximum current value (Ap) of using amplifier.
Position error for monitoring (Parts Learning Control
ERMON Set moving distance per 1 ?)lflse (Detectiongunit). ) 90D3 only
S2ST4 Status flag (Parts Learning Control) 90D3 only
SVPOS Ro.tational. motqr positign 90B1/02 or later
This data is valid for ai servo motor. (plan)
Motor winding temperature (°C) 90B1/02 or later
MTTMP . ) . .
This data is valid for ai servo motor. (plan)
PCTMP Pulsecodgr temp.eratu.re (°C). 90B1/02 or later
Set 1. This data is valid for ai servo motor. (plan)
Smoothness compensation (Linear) 90B1/02 or later
RPLIN . . -
Set maximum current value (Ap) of using amplifier. (plan)
S2ST4 (Parts learning status signal)
#15 #14 #13 #12 #11 #10 #9 #8
| PARTLS | ERROVR | ERRCHK| | | | | |
#7 #6 #5 #4 #3 #2 #1 #0

PARTLS : 1= Parts learning control in progress

ERROVR : 1= An error exceeds a specified range during parts
learning control.

ERRCHK : 1 = Error monitoring is currently performed during parts
learning control.
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5.6.3

Available Data at Spindle Axes

The measurable data table on spindle axes is shown.

Because of the communication capacity, the number of channels for
spindle axes is smaller than that of servo axes.

Details of measurement data are summarized elsewhere.

o spindle
Series and editions of applicable system software
[SYSTEM]
BOH1/05, BIH1/06 BDH1/05, BEH1/06, DDH1/05, DEH1/06 or
later
[ETHERNET]
656A/03 or later
[SPINDLE)]
9D50/02, 9D53/01, 9D70/01 or later
The number of channel is 2 that is the maximum number when
sampling period is Ims , and 1 channel when sampling period is
500psec.
Symbol Me_anlng of measEJrement fja.lta Remarks
Setting of conversion coefficient
Motor speed
SPEED (4096 = 1 min™")
INORM Amplitude of motor current
Torque command
TCMD (16384 = maximum Motor torque 100%)
Motor speed command
VEMD (4096 = 1 min™)
Velocity error
VERR (4096 = 1 min™")
MCMD Motion command per communication period
(Cs mode: 360000 or 3600000 p/rev, other: 4096 p/rev)
Position error 1
ERR (Cs mode: 360000 or 3600000 plrev, other: 4096 pirev) 9DS0/11 or later
ERRC Position error (CNC)
(Cs mode: 360000 or 3600000 p/rev, other: 4096 p/rev)
Synchronous error *
SYNC (4096 pirev) 9D50/11 or later
Position error at orientation
ORERR (2 plrev)
ORSEQ Orientation sequence data
PCPOS Int2<4agrat|on of position feedback
(27" plrev)
Integration of position feedback
CSPOS (360000 or 3600000 p/rev)
WMDAT Mg}lon command per position loop
(27" plrev)

-57 -




5.GRAPH WINDOW USAGE

B-65404EN/01

Meaning of measurement data
Symbol . . o Remarks
Setting of conversion coefficient
Position error 2
ERR2 (2*pirev)
ERR2C  |Losition error 2 (CNC) 9D50/11 or later”
(27"p/rev)
SPCMD Velocity command dgta from CNC
(16384 = motor maximum speed (N0.4020))
Spindle speed o
SPSPD (4096 = 1min”") 9D50/11 or later
SPCT1 Spindle Control Signal 1
SPCT2 Spindle Control Signal 2
SPCT3 Spindle Control Signal 3 9D50/11 or later '
SPST1 Spindle Status Signal 1
SPST2 Spindle Status Signal 2
SFLG1 Spindle flag 1 9D50/11 or later '
SPPOS Spindle position data 9D50/13 or later 2
Load meter data 1
LMDAT 132768 = Ioad meter voltage 10V) 9DS0/11 or later
Spindle load torque (Unexpected disturbance torque detection function) 1
DTR ) D50/11 or |
Q (16384 = maximum Motor torque 100%)) 9D50/11 o later
FREQ Frequency of disturbance torque (Disturbance input function) 9D50/11 or later '
Gain data (Disturbance input function) 4
GAIN (4096 = 100%) 9D50/11 or later
MTTMP Motor winding temperature (degrees centigrade) 9D50/11 or later '
MEBDF Motor sen.sor feeqback mcremen.tal data . 9D50/11 or later”
(For amplitude ratio and phase difference compensation)
Spindle sensor feedback incremental data 1
SFBDF . . . . 9D50/11 or later
(For amplitude ratio and phase difference compensation)
PA1 AD data of A phase of motor sensor 9D50/11 or later '
PB1 AD data of B phase of motor sensor 9D50/11 or later '
PA2 AD data of A phase of spindle sensor 9D50/11 or later '
PB2 AD data of B phase of spindle sensor 9D50/11 or later '
DC link voltage
VDC 200V SPM: 4096=100V 9D50/11 or later "
400V SPM: 4096=170V
SFERR Sezznl—full error (Dual position feedback) 9D50/11 or later”
(27"p/rev)
SMERR (S;;r;/—rc:s)sed side error (Dual position feedback) 9D50/11 or later”

*1) 9DS53 series: 9D53/03 or later, 9D70 series: 9D70/02 or later
*2) 9DS53 series: 9D53/04 or later, 9D70 series: 9D70/03 or later
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o spindle

The number of channel that you can set is only 1, and sampling period

1s 8msec.

Symbol

Meaning of measurement data
Setting of conversion coefficient

Remarks

PCPOS

Integral value of position feedback from position coder. (16384p/rev)

9D20/11 or later

CSPOS

Integral value of position feedback at Cs contour control. (360000 p/rev or
3600000 p/rev)

In the case that parameter No.4005#0 is 1, the value is 3600000 p/rev.
Note)

When motor speed is below the value,

[the maximum speed at Cs contour control mode x gear ratio + 50 ] (min'1)
integration is calculated actually.

If the speed become over the value, integral calculation is stopped.

9D20/11 or later
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Details about spindle data

Descriptions about measurable data for o spindle.

Data for current and velocity control
SPEED (Motor speed, 4096 = 1 min™)
Actual motor speed.
Maximum resolution of this data is "4096 = 1 min" at shift
value="0".
In default setting, shift value is "-12" and the resolution is "1 =1

s -l

min

INORM (Amplitude of motor current)
Amplitude of actual motor current.
Set Conv. Coef. and Conv. Base according to following
procedure to convert the unit to "Ap".
Unit : Select A(p).
Conv Coef. : Set 640 x Ga + ICNV.
Conv. Base : Set 1024.

ICNV (current conversion constant) :
Setting of parameter No. 4110 (Low speed winding :
parameter No. 4146)

Ga (current detecting gain) :
Coefficient for SPM model. See following table.

SPM SPM(HV) Ga
SPM-2.2i SPM-5.5HVi 16.67
SPM-5.5i SPM-11HVi '
SPM-11i SPM-15Hvi 33.33
SPM-15i SPM-30Hvi 50.00
SPM-22i SPM-45Hvi 66.67
SPM-26i — 100.00
gm:ggz SPM-75HVi 133.33
SPM-45i SPM-100HVi 150.00
SPM-55i — 233.33

TCMD (Torque command, 16384 = 100%)
"16384(100%)" is maximum torque command.

VCMD (Velocity command, 4096=1min™")
Velocity command for actual motor speed control.
Maximum resolution of this data is "4096 = 1 min™" at shift
value="0".
In default setting, shift value is "-12" and the resolution is "1 =1

s -l

min
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Data for position control

VERR (Velocity error, 4096=Imin™)
Difference data between velocity command and actual motor
speed (VCMD-SPEED).
Maximum resolution of this data is "4096 = 1 min™" at shift

value="0".

In default setting, shift value is "-12" and the resolution is "1 =1
s -l

min~".

SPCMD (Velocity command data from CNC, 16384=Maximum
motor speed)
Velocity command data from CNC on velocity control mode
(spindle control mode).
16384=Maximum motor speed setting of parameter No. 4020)
Set Conv. Coef = setting of parameter No. 4020 and Conv. Base

-In

= 16384 to convert the unit to "min"".

SPSPD (Spindle speed, 4096=1min™")

Actual spindle speed.

Maximum resolution of this data is "4096 = 1 min™" at shift
value="0".

In delfault setting, shift value is "-12" and the resolution is "1 =1
min ",

Arbitrary gear ratio (parameter No. 4171 to No.4174) should be
set correctly in case of semi-closed system.

MCMD (Motion command per communication period, 360000 or
3600000 )p/rev or 4096p/rev)
Motion command transferred from CNC every communication
period.
Cs contouring mode : 360000p/rev or 3600000p/rev *.
Other modes (Spindle synchronous mode, Rigid tapping mode) :
4096p/rev
(*) In case of IS-C setting.

ERR (Position error, 360000 or 3600000 p/rev or 4096p/rev)
Position error displayed on DGN No.714 (FAD position error ).
This data does not contain the error due to FAD smoothing.
Cs contouring mode : 360000p/rev or 3600000p/rev *.
Rigid tapping mode, Spindle synchronization mode : 4096p/rev
(*) In case parameter No. 4005#0 is set to "1".

ERRC (Position error (CNC), 360000 or 3600000p/rev or
4096p/rev)
Position error displayed on DGN No.418 (regular position error).
This data contains the error due to FAD smoothing.
Cs contouring mode : 360000p/rev or 3600000p/rev *.
Other modes (Spindle synchronization mode, Rigid tapping
mode) : 4096p/rev
(*) In case parameter No. 4005#0 is set to "1".
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SYNC (Synchronous error, 4096 p/rev)

Synchronous error on rigid taping and spindle synchronization.
Rigid tapping : Difference between spindle position error and
servo axis position error.

Spindle synchronization: Absolute value of position error
difference between 1st spindle and 2nd spindle.

parameter No. 3700#7 should be set to "1" to measure this data.
(This function is for maintenance of FS16i/18i/21i. You must set
this parameter to"0" after use this function.)

ORER (Position error at orientation, 2** p/rev)

Positional deviation used for position control at the time of
orientation.

Maximum resolution of this data is "2** p/rev" at shift value="0""
In default setting, shift value is "-10" and the resolution is
"16384 p/rev (360 deg)".

ORSEQ (Orientation sequence data)

This data indicates the status during spindle orientation.

You can check the status (orientation start, acc./dec. state,
position loop close, ..etc.) during orientation mode.

See following tables for relation of ORSEQ and control state.

High speed orientation

ORSEQ Control state

01 Orientation command ON (ORCM =0 —» 1)

Acceleration/deceleration to orientation speed.

! Preparing for position control.

153 Close position loop.

3 Deceleration according to Parameter No. 4320 - No. 4323.
37 Transition to positioning by position gain.

7 Positioning by position gain.
7—-0 Completion of orientation (ORAR =0 —» 1)

Normal orientation

ORSEQ Control state
0—>2 Orientation command ON (ORCM =0 — 1)
5 Acceleration/deceleration to orientation speed.
Preparing for position control.
2—>6 Close position loop.
6 Positioning by position gain.
6—>0 Completion of orientation (ORAR =0 — 1)

PCPOS (Integration of position feedback, 2** p/rev)

Integration data of position feedback indicating the distance from
origin point.

Maximum resolution of this data is "2** p/rev" at shift value="0""
In default setting, shift value is "-10" and the resolution is
"16384p/rev (360deg)".

Arbitrary gear ratio (parameter No. 4171 to No. 4174) should be
set correctly in case of semi-closed system.
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CSPOS (Integration of position feedback, 360000 or 3600000 p/rev)
Integration data of position feedback indicating the distance from
origin point.

Arbitrary gear ratio (parameter No. 4171 to No.4174) should be
set correctly in semi-closed system.
(*) In case parameter No. 4005#0 is set to "1".

WMDAT (Motion command per position loop, 2**p/rev)
Motion command for actual position control.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-10" and the resolution is
"16384p/rev (360deg)".

ERR2 (Position error 2, 2** p/rev)
Position error for internal control loop. (Cs contouring mode,
Rigid tapping mode)
This data does not contain the error due to FAD smoothing.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-10" and the resolution is
"16384 p/rev (360deg)".

ERR2C (Position error 2 (CNC), 2** p/rev)
Position error for motion command from CNC. (Cs contouring,
Rigid tapping, Spindle synchronization)
This data contains the error due to FAD smoothing.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-10" and the resolution is
"16384p/rev (360deg)".

SFERR (Semi-full error, 2** p/rev)
Difference data between full-closed side error and semi-closed
side error (ERR1-SMERR) of dual position feedback function.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-10" and the resolution is
"16384p/rev (360deg)".

SMERR (Position error of semi-closed side, 2** p/rev)
Semi-closed side position error of dual position feedback
function.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-10" and the resolution is
"16384p/rev (360deg)".
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Spindle control signal and Spindle status signal
See following tables for configurations of Spindle control signals and
Spindle status signals.
For details about each signals refer to "FANUC AC SPINDLE
MOTOR o series/pi series PARAMETER MANUAL (B-65280EN)"

SPCT1 (Spindle control signal 1)

#15 #14 #13 #12 #11 #10 #9 #8
| RCH | RSL | INTG | SOCN | MCFN | SPSL | *ESP | ARST |
#7 #6 #5 #4 #3 #2 #1 #0

| MRDY | ORCM | SFR | SRV | CTH1 | CTH2 | TLMH | TLML |

SPCT?2 (Spindle control signal 2)

#15 #14 #13 #12 #11 #10 #9 #8
| | | | pscn | sorst | mpor | | |
#7 #6 #5 #4 #3 #2 #1 #0

|RCHHG|MFNHG| INCMD| OVR |DEFMD| NRRO | ROTA | INDX |

SPCT3 (Spindle control signal 3)
SPCT?2 (Spindle control signal 2)

#15 #14 #13 #12 #11 #10 #9 #8

#7 #6 #5 #4 #3 #2 #1 #0

SPST1 (Spindle control signal 1)

#15 #14 #13 #12 #11 #10 #9 #8
| | | | | RCFN | RCHP | CFIN | CHP |
#7 #6 #5 #4 #3 #2 #1 #0

|0RAR| TLM | LDT2 | LDT1 | SAR | SDT | SST | ALM |

SPST2 (Spindle control signal 2)

#15 #14 #13 #12 #11 #10 #9 #8
| | | | csPen | | | | |
#7 #6 #5 #4 #3 #2 #1 #0
| | | | EXOF |SOREN| | INCST | PC1DT |
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Other data
SFLGI (Spindle flag 1)

Frequently used PMC signals and internal flags are included in
this data.
See following table for configuration of this data.
For details about PMC signals refer to "FANUC AC SPINDLE
MOTOR ou series/Bi series PARAMETER MANUAL
(B-65280EN)"

#15 #14 #13 #12 #11 #10 #9 #8
| | | | Tcsar | | | | TRNSNT|
#7 #6 #5 #4 #3 #2 #1 #0

| ORAR | ORCM | SFR | SRV | SAR | SDT | SST | FGRD |

(*1) FGRD (1 rev. signal detecting flag) :
Internal flag indicating that if this flag is set to 1, a one-rotation
signal is generated

(*2) TRNSNT(Transient state flag (acc./dec. state)) :
Internal flag indicating that if this flag is set to 1, the transient
state (acceleration/deceleration is in progress) is present.

(*3) TCSAT (Torque command saturation flag) :
Internal flag indicating that if this flag is set to 1, the torque
command is saturated.

SPPOS (Spindle position data, 2> p/rev)
Spindle position data from 1-rotation signal.
Maximum resolution of this data is "2** p/rev" at shift value="0".
In default setting, shift value is "-12" and the resolution is
"4096p/rev".
You should set shift amount between "-15" and "-10".
Arbitrary gear ratio (parameter No. 4171 to No. 4174) should be
set correctly in case of semi-closed system.

LMDAT (Load meter data, 32768 = 10V)
This data is equivalent to load meter voltage output from LM
terminal(JY1) of SPM.
32768(10V)=Maximum motor output (about 1.2 times of short
time rated power).
When you convert this data equivalent to load meter display
value on CNC screen,
Set Conv. Coef = setting of parameter No. 4127 (Low speed
winding : No. 4093) and Conv. Base = 32768.

DTRQ (Spindle load torque, 16384 = maximum Motor torque 100%)
Estimated spindle load torque for "Unexpected Disturbance
torque Detection Function"

16384(100%) = Maximum motor torque.(about 1.2 times of short
time rated torque)

For data output, the option of the unexpected disturbance torque
detection function is required.
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FREQ (Frequency of disturbance torque, Hz)
Frequency of disturbance torque command of disturbance input
function.

GAIN (Gain data, 4096=100%)
Gain data of disturbance input function. You can measure
frequency response of velocity loop and seek out resonance
point.
Frequency at gain data = 70% is cut-off line (-3dB) of velocity
loop.
For details about disturbance input function, refer to "FANUC
AC SPINDLE MOTOR «i series/pi series PARAMETER
MANUAL (B-65280EN)"

MTTMP (Motor winding temperature, °C)
Motor winding temperature data displayed on DGN No.403.
Resolution of this data is 1 °C.

MFBDF (Incremental data of motor feedback)
Incremental data of motor sensor feedback (connected to JYA2).
You can use this data for adjusting amplitude ratio and phase
difference compensation.
65536 is equivalent to 1 A of BZi sensor.
Set Conv. Coef = (360/A) and Conv. Base = 65536 to convert the
unit to "deg."
In default setting, Conv. Coef. is set to "1.40625" for 256 A BZi
sensor.
Adjust parameter Nos. 4355 and 4356 to minimize the variation
width of this data while in the velocity control mode, turning the
motor at a motor speed of 4685/ [min'] by specifying a velocity
command.
For details about this function, refer to "FANUC AC SPINDLE
MOTOR ou series/fi seriecs PARAMETER MANUAL
(B-65280EN)"
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SFBDF (Incremental data of spindle feedback)
Incremental data of spindle sensor feedback (connected to
JYA4).
You can use this data for adjusting amplitude ratio and phase
difference compensation.
65536 is equivalent to 1 A of BZi sensor.
Set Conv. Coef = (360/A) and Conv. Base = 65536 to convert the
unit to "deg."
In default setting, Conv. Coef. is set to "1.40625" for 256 A BZi
sensor.
Adjust parameter Nos. 4357 and 4358 to minimize the variation
width of this data while in the velocity control mode, turning the
motor at a motor speed of 4685/ [min'] by specifying a velocity
command.
For details about this function, refer to "FANUC AC SPINDLE
MOTOR ou series/fi seriecs PARAMETER MANUAL
(B-65280EN)"

PA1/PB1 (AD data of motor sensor A phase/B phase, 65536=1.48V)
AD conversion data of motor sensor A phase/B phase (connected
to SPM JYA2).

You can measure amplitude and offset at mounting BZi sensor.
When you measure these data, the motor speed should be under
3072/k [min™']. (A : teeth number of BZi sensor gear)

PA2/PB2 (AD data of spindle sensor A phase/B phase, 65536=1.48V)
AD conversion data of spindle sensor A phase/B phase
(connected to SPM JY A4).

You can measure amplitude and offset at mounting BZi sensor.
When you measure these data, the spindle speed should be under
3072/A min™". (. : teeth number of BZi sensor gear)

For details about regulations refer to "MAINTENANCE
MANUAL (B-65285EN)"

NOTE
When you measure PAx/PBx by SERVO GUIDE,
regulation of offset data (Voffs) is not 2.5V +
100mV (described in MAINTENANCE MANUAL)
but OV + 100mV.

VDC (DC link voltage, 4096=100V or 170V)
AD conversion data of DC link voltage.
200V SPM : 4096=100V
400V SPM (HV) : 4096=170V
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5.7

OPERATION SETTING

5.7.1

Procedure

Operation of calculation mode for waveform display is shown by the
following method.

Click the operation of calculation button on toolbar, select [calculation
display] on [operation] menu in graph window or click shortcut key

[F5], too.
GraphSetting
IDetaiI 'I

teasure setting  Operation and Display | Scale[Y-Time]l Sc:ale[XY]I Scale[Circle) |

GraphMode [YT x|

Operation Input 1 Input 2 Displap unit__ Coordinate conversion__ [de
Drawl |71 =l |acmom =] =l FH ] FNCECA |_‘_Eal
Diaw2 |71 =] Jaca:cHz =] | L om Flenceca [0
Diand N4 =] | = = Hlenceca [0
Diawd [Nia =] | = 1] Hlevceca [0
Drawh |N/A =l = 1] Hlevceca [0
S0 e | s | I | E— L F e N S
S8 e | s | — | E— U F e N S
Drawd [N/ = = = S enceca [0
REF [PRESET x| [1: 20RS [Comered 5 quare] Jmm ~| Momal /Polar / &ngular
ALE | o .|

Cancel |

On this page, necessary items for waveform display are set. The
following items are set:

Selection of a basic graph mode

Selection of an operation for each Draw

Selection of input (measurement data) for each Draw

Selection of the display unit of each Draw

Setting of a coordinate conversion to be applied to each Draw (if
necessary)

e  Setting of a reference waveform for contour comparison (if
necessary)
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5.7.2 Basic Graph Mode

Selection of Basic Graph Mode

Select Basic Graph Mode among following three.

Y-Time mode
This mode shows the data like oscilloscope which shows time as
horizontal axis and value as vertical axis.
This mode has most various kinds of operations for data analysis.
XY mode
This mode shows the XY display made by two channels which is
selected from all channels.
The CONTOUR mode, which shows the contour error of
arbitrary program path, is included in this mode.
Circle mode
This mode shows the contour error of circle path.
The parameters for reference circle should be set at the dialog for
scale change.

We prepare some sheets to set the scale for every Basic Graph Mode.
Scale setting (Y-Time) : The scale setting for YT mode
Scale setting (XY) : The scale setting for XY mode and
CONTOUR mode
Scale setting (Circle) : The setting for circle mode

You can change the scale by above sheets. You can use the auto-scale,
the expansion and the shrink by keyboard operations also.

Special graph modes

You can't set the operations for the following special mode. Use the
exclusive menu of Graph Window.

e  Vibration frequency (Fourier Mode)
e  Frequency response (Bode)
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5.7.3 Available Operations

When you select "Basic Graph mode", the operation list you can select
will be shown according to Basic Graph Mode.

The followings are all operations.

YT mode (The horizontal axis shows Time.)

Operations Contents

No operation ((Data on a selected channel is displayed directly without operation)The vertical axis
shows the amount of "Input1"”. You can select the data of all channels.

When you use polar coordinates conversion, set radius to "Input1" and angle to"Input2".
R*cos(theta) will be shown at Draw1,3,5,7. R*sin(theta) will be shown at Draw2,4,6,8.

When performing angular axis conversion, set a Cartesian axis in "Input1" and an angular axis in
"Input2".

1st order differential data of position will be shown. (It means velocity.)

The vertical axis shows the amount of "Input1”.

This can be available only against the channel which get position data.

Polar coordinates conversion and angular axis conversion are disabled.

2nd order differential data of position will be shown. (It means acceleration.)

The vertical axis shows the amount of "Input1”.

This can be available only against the channel which get position data.

Polar coordinates conversion and angular axis conversion are disabled.

3rd order differential data of position will be shown. (It means jerk.)

The vertical axis shows the amount of "Input1”.

This can be available only against the channel which get position data.

Polar coordinates conversion and angular axis conversion are disabled.

Tangent speed display.

This can be available only against the channel which get position data.

The composite speed of "Input1" and "Input2" is displayed.

When using polar coordinates conversion, set a radius in "Input1" and an angle in "Input2".
When using angular axis conversion, set a Cartesian axis in "Input1" and an angular axis in
"Input2"”.

When coordinate conversion is set, a composite speed is calculated for the position data obtained
after coordinate conversion.

N-axes tangent speed display

This can be available only against the channel which get position data.

Tangent N The composite speed of position data from a channel specified in "Input1" to a channel specified
in "Input2" is displayed. The data on all the target channels for composition must be position data.
Polar coordinates conversion and angular axis conversion are disabled.

The smoothness of feed will be shown.

This can be available only against the channel which get position data.

It means the deviation from ideal path which is calculated by the supposition of constant speed
from the start point to end point.

The synchronous error will be shown.

This can be available only against the channel which get position data.

It means the difference between "Input1" and "Input2". We suppose that the feedback ratio
between them is 1:1 so far.

Bit indication

A specified bit of raw data of a channel specified in "Input1" is extracted.

Select the bit to be extracted in "Input2".

This operation is used to measure flags such as the spindle control signal.

To prevent missing digits, the conversion coefficient and conversion base for channel setting must
be both set to 1.

YT

Diff1(VT)

DIff2(AT)

Diff3(JT)

Tangent

Smooth

Synchro

Bit

-70 -



B-65404EN/01 USAGE 5.GRAPH WINDOW

XY mode
Operations Contents

XY display will be shown.
The horizontal axis shows "Input1" and the vertical axis shows "Input2".

XY When using polar coordinates conversion, set a radius in "Input1" and an angle in "Input2".
When using angular axis conversion, set a Cartesian axis in "Input1” and an angular axis in
"Input2".
XY contour error will be shown.
The horizontal axis shows "Input1" and the vertical axis shows "Input2".

Contour When using polar coordinates conversion, set a radius in "Input1" and an angle in "Input2".
When using angular axis conversion, set a Cartesian axis in "Input1" and an angular axis in
"Input2".
It's necessary to set Reference data to calculate the error.

CIRCLE mode

Operations Contents

Circle contour error will be shown.

The horizontal axis shows "Input1" and the vertical axis shows "Input2".

When using polar coordinates conversion, set a radius in "Input1" and an angle in "Input2".
When using angular axis conversion, set a Cartesian axis in "Input1" and an angular axis in
"Input2".

Set the circle radius at the dialog of scale setting to determine the reference circle.

Circle

Setting of coordinates conversion
Polar coordinates conversion (XYR)
This is used for measuring polar coordinate interpolation data.
Rotation axis data (in degrees) is always required for
measurement data.
Angular axis conversion (XYA)
This is used for measuring angular axis control data.

Setting of input channels
For "Inputl" and "Input2" in the list, channels that can be selected
depending on the operation are set. If there is no channel to select, the
color becomes gray.
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5.7.4 Setting of Unit

Some available units are shown in the combo-list according to the
kind of data and operation you select.

If you want to use the polar conversion, you have to measure the

position data of one rotary axis at least. (You have to select "deg" as
the unit.)

5.7.5 Load Reference Path

When you select XY mode on basic graph mode , you can load
reference path.

There are the following four choices as reference path.

(1) Preset path 1 (20RS) "PRESET"

(2) Preset path 2 (40RS) "PRESET"

(3) Loading files "FILE"

(4) Loading from program window "CUSTOM"

Preset path
These are the reference paths prepared beforehand. There are two
kinds of square which have 1/4 arc at every corner.
Preset path 1 is program path drawn in the default condition of "
Square with 1/4 arc".
Preset path 2 is program path drawn in the default condition of "
Cs contouring control ".

File
Reference waveform is loaded from file. The necessary file
format is CSV format ( plane text divided by commas).

0.000,10.000
1.000,10.000

Program window
You can use program path drawn by program window.
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5.8 SCALE SETTING

5.8.1 Overview

The display domain of the graph window can be set directly on the
page of scale setting.

The setting page is divided by the base graph mode.
e  Scale setting (Y-Time)
e  Scale setting (XY)

e  Scale setting (Circle)

When special graph mode is selected, following special setting page
can be displayed.

e  Scale setting (Fourier)
e  Scale setting (Bode)
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5.8.2 Scale (Y-Time)

Scales of the graph in Y-Time mode can be set here.

x
IDetaiI 'I
Measure setting I Operation and Display  Scale-Time) IScaIe(XY)I ScalefCircle) |
Crigin Division
Drawil | 0,000000 | 10,000000
Bl | 0000000 | 10,000000
Draw3 I I
Drawed I I
Drams I I
Drawd I I
Draw? I I
Drawsd I I
Tirne: | 0.0 | 500.0
(a4 I Cancel
Origin:
Set the center coordinates of display data (Draw 1..8: vertical
axis).

Set the starting time of display data (Time: horizontal axis).

Division:
Set the value per one grid of display data (Draw 1..8: vertical
axis).
Set the time per one grid of display data (Time: horizontal axis).
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5.8.3  Scale (XY)

Scales of the graph in XY mode can be set here.

GraphSetting x|
IDetaiI 'I
Measure setting I Operation and Display I Scale(y-Time)  Scale(xy) | ScalefCircle) |

(=¥ mode | CONTOUR mode)

Crrigin Division
Horizankal I 0 I 10 {rm}
Yertical I o I 10 fmm)
{COMTOUR mode)

MagniFy I 1

Cancel

Origin (horizontal, vertical):
Set the center coordinates of display data.
Division(horizontal, vertical):
Set the value per one grid of display data.
Magnify:
Set the multiple ratio of the contour error (control deviation on a
XY path) in CONTOUR mode.

A scale setting in XY mode is common to all Draws.
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5.84 Scale (Circle)

Scales of the graph in CIRCLE mode can be set here.

x|
Measure setting I Operation and Display I Scale(¥-Time) | Scale(yy)y  Scale(Circle) I
H-Center 10000000 (mm)
V-Center IW {rm)
Radius 10.000000  {rmrm)
Diivision 0.010000  (mm)

Zoom | 1000000

[~ Peak-Yaley display

ok, I Cancel

Center point (horizontal):
Set the abscissa (horizontal coordinates) of the center of the
circle.
Center point (vertical):
Set the ordinate (vertical coordinates) of the center of the circle.
Radius:
Set the radius of the circle.
Division :
Set the scale of the circle display. An expansion of a display by
[u] key and shrink by [d] key are also available in graph display.
Zoom :
Set the multiple ratio for expansion against the central angle at
the point of quadrant change. It is effective at watching the
details of a quadrant protrusion. Usually, use it as 1.0.
An expansion of a display by [z] key and reduction by [shift + z]
key are also available in graph display.
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5.8.5  Scale (Fourier)

Scales of the graph in FOURIER mode (vibration frequency analysis
display) can be set here.

GraphSetting x|
IDetaiI 'I
Measure setting I Operation and Display I Scale(y-Time) | Scale() I Scale(Circle)  Scale{Fourier) I
Crigin Division
Gain | 1 | 0.25%
Phase I -180 I 45
Min Max
Frequency I 0 I 100
ok, I Cancel

Origin (horizontal, vertical):

Set the values of center in Gain-diagram and Phase-diagram.
Division (horizontal, vertical):

Set the value per one grid of display data.
Frequency:

Set the minimum value and maximum value of a horizontal axis.

The unit is not necessarily 1=1Hz, because it depends on the time
range chosen in Y-Time mode.
Example)

The unit of frequency is equivalent to 1= 10Hz when the
time range for 0.1 seconds is chosen.
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5.8.6

Scale (Bode)

Scales of the graph in BODE mode (frequency response display) can

be set here.

ﬂ
IDetaiI 'I

Measure setting I Operation and Display I Scale(-Time) | Scale(xy) I Scale(Circle)  Scale(Bode) I

Crigin Division
Gain | 20 | in
Phase | 180 | 45
Min Max
Frequency I 10 I 1000

ok, I Cancel

Origin:

Set the values of canter in Gain-diagram and Phase-diagram.
Division:

Set the values per one grid of Gain-diagram and Phase-diagram.
Frequency:

Set the minimum value and maximum value of a horizontal axis.

The unit of frequency is Hz.
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59 EASY GRAPH MODE

We prepared the setting way to change the operations which must be
often used in SERVO GUIDE Graph Window. We call it "Easy Graph
Mode". You can use it from menu or shortcut.

List of Easy Graph Mode

Mode Explanation
XTYT mode Raw data will be shown. (The horizontal axis means time.)
[Ctrl] + [T] The data of all channels will be shown.

Velocity display (The horizontal axis means time.)
The 1st order differential will be done against the position data of

VT mode .
[Ctrl] + [V] measurement channel. It means velocity.
(The differential is not done against the data except position. So VCMD,
TCMD and etc are shown as raw data.)
Acceleration display (The horizontal axis means time.)
The 2nd order differential will be done against the position data of
AT mode .
[Ctrl] + [A] measurement channel. It means acceleration.
(The differential is not done against the data except position. So VCMD,
TCMD and etc are shown as raw data.)
Circle error display
CIRCLE mode The contour error of circle will be shown. The horizontal axis means CH1
[Ctrl] + [B] and the vertical axis means CH2.
The reference circle should be set at the dialog of scale setting.
XY mode XY display . . . .
The XY path will be shown. The horizontal axis means CH1 and the vertical
[Ctrl] + [X] .
axis means CH2.
Tangent velocity display (The horizontal axis means time.)
XTVT mode I, .
[Ctrl] + [W] Draw1 shows the position of CH1. Draw2 shows the tangent velocity made
by CH1 and CH2.
The smoothness of moving will be shown. (The horizontal axis means time.)
DXDY mode I:g;?oothness of moving against the measurement channel will be
[Ctrl] + [D] '

(This operation is not done against the data except position. So VCMD,
TCMD and etc are shown as raw data.)

The contour error will be shown.

The contour error between the reference path and the XY path made by
CH1 and CH2 will be shown.

Polar coordinates conversion mode

Use this for the conversion from the movement by one rotary axis and one
straight axis to two straight axes.

We suppose CH1 is straight axis and CH2 is rotary axis in Easy Graph
mode.

This can be used with XTYT mode, CIRCLE mode, XY mode and
CONTOUR mode.

Angular axis conversion mode

Use this for the conversion from the movement by angular axis to
perpendicular axis.

We suppose CH1 is perpendicular axis and CH2 is angular axis in Easy
Graph mode.

This can be used with XTYT mode, CIRCLE mode, XY mode and
CONTOUR mode.

CONTOUR mode
[Ctrl] + [O]

POLAR(XYR) mode
[Ctrl] + [R]

ANGULAR(XYA) mode
[Ctrl] + [R]
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Mode Explanation
NORMAL mode Cancellation of coordinate conversion mode
[Ctrl] + [R] The POLAR mode and ANGULAR mode are canceled.

FOURIER mode
[Ctrl] + [F]

Frequency analysis (FOURIER conversion)
The data, which are calculated by Fourier conversion against the display
data of all channels will be shown.

%

This Easy Graph Mode realize the similar shortcut handling as
SD.EXE.

(SD.EXE is the soft on MS-DOS that analyzes the data on servo
axis.)

NOTE
FOURIER mode can be used only in Easy Graph
Mode.
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5.10 SPECIAL GRAPH DISPLAY MODES

5.10.1 Frequency Analysis (Fourier Transformation) Display Mode

Overview

Display procedure

This mode displays the vibration frequency of measurement data.

Fourier transformation is performed for waveform data ranging from
the start time (start point) and end time (end point) in the Y-Time
mode, and frequency components in strength and phase are displayed.

In any Y-Time mode, display the target waveform for vibration
analysis, and select a time domain so that just the part to be analyzed
is displayed. Select [FOURIER] in the [Mode (M)] menu of the Graph
Window, or press [Ctrl[+[F] to enter the frequency analysis display
mode.

B2 Graph - Untitled1{0ON-LINE} - 101 x|

FileiE) EditiE) Commil) 3Setupi3) WView(w) ModeM) ToolT) HelpH)

D= BlS| [F & =] &> = wlasl=ms] [k

0.8 — ¥ Drawi
R I~ Brawz
0.1z
% | Strength display ™ Oraws
= oos f I Draws
E 004 . [~ Draws
' [~ Drawe
’ ™| Draw?
54000 L
K [" Draws
= 31500 Phase display
%ﬁ w000 P ™| Refer,
o | e
£ m I‘ q‘ l ] l} 3 -ll el
O i i
GL .135.00 AL L
= -360.00 A
o 10 20 30 40 S0 &0 70 80 80 00 |
Fraquency [warvesi 10zec] -
4| [»

NOTE

1 The weight of frequency for horizontal axis will be
changed according to the time domain you select.
Example: If the display range is 0.1 second, the
unit is 1/0.1 = 10 Hz.

2 When you display the result of frequency analysis,
you can't save the data to afile. In this case, return
to the Y-Time mode and after that save it.

3 The log scale display can't be available for
horizontal axis.
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5.10.2 Frequency Response (Bode Diagram) Display Mode

Overview

This mode is used to display the velocity loop frequency response
(Bode diagram) of a servo axis that can be measured by the frequency
response tool of the Graph Window (see Subsection 5.11.1).

Procedure

From [Frequency Response] in the [Mode (M)] menu of the Graph
Window, select [Bode plot] or press [Ctrl[+[M] to enter the frequency

response mode.

E2 Graph - Untitled1{0N-LINE}

FileE) EditiE) CommiC) Setupia)  View(w) ModeM) ToolT)  Help(H)

=101 x|

D|=|E] B|&| [ 2| 2] > = sles]=s] [& &

20

0

-20

-40

Magnitude[dE]

-0
0.00
-80.00

-180.00

Fha=e(deg)

-270.00

Bode Mode

-380.00

-

Frequen

iy Response -

Aodis-1: 10 - 1000Hz —

Gain display

10 0
Fraquency

v Drawil
[~ Drawz
I~ Drawa
™ Drawd
[~ Draws
™| Drawe
™| Draw?
[~ Draws

= Refer

NOTE

1 The frequency response display mode can be
entered only when the frequency response is
measured with the frequency response tool of the
Graph Window or Tuning Navigator.

2 ltis not allowed to change the horizontal axis of the
frequency response display to other than the
logarithmic scale display.

3 Frequency response display for spindle axes is not
supported. To display the frequency response of a
spindle axis, use the X-Y mode.
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511 TooL

5.11.1 Frequency Response

Overview

You can get the frequency response of velocity loop. And you can see
the result by Bode diagram.

Mechanism
The servo software generates the SIN wave disturbance by itself. And
it is input to TCMD with changing the frequency.
It makes the vibrations against the target machine. We can know the
frequency response by the SIN input disturbance and the output of the
velocity controller (TCMD).

Torgue Digturbance hput

e locity

Caontrol
|_' Control Taeet _‘
NOTE

This tool does not support the measurement of the
frequency response of spindle axes. For the
measurement of the frequency response of a
spindle axis, see "CONCRETE EXAMPLES".

Measurement way
Do the following way.

(1) Select menu [Tool(T)] -> [Frequency Response(F)]->[Measure...].
You can see the dialog for "Frequency Response Measurement".

(2) If you select the axis to measure frequency response and press
the <Measure...> button, this software makes vibrations to target
axis of machine automatically , and you can see the frequency
response.

(3) Ifyou press the <Detail> button, you can set the optional setting.
Set if you need.

(4) In case that you want to draw the Bode diagram again, select
menu [Tool(T)] -> [Frequency Response(F)] -> [Draw Bode
diagram].

(5) The options you can set at [Detail] are as follows.
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Item Description
Sweep method SWEPT SIN : The method is adopted in servo software series
9090. (However, you can use this method in series 90B0.
Single sweep : The method is adopted in servo software series
90B0.
(The way is selected by servo software series automatically,
you don't need change the way.)
Sweep frequency Set the maximum and minimum value of frequency to measure.
According to sampling theory, frequency of target is bigger than
half frequency of sampling. If you set larger value than the
frequency, the aliasing can be seen in the measurement data.
Be careful this point when you set the maximum frequency,
Series 9096 : Sampling time is 1Tmsec. So maximum frequency
is 500Hz.
Series 90B0 : Sampling time is 250usec. So maximum
frequency is 2kHz.
* The upper fixed value in each series is adopted as sampling
time.

(Default : from 10 to 1000Hz)
Amplitude of Input This parameter is amplitude ( of one side ) when we suppose
the maximum current of amplifier means 7282. When the
backlash of the target machine is big, it may be necessary to
make the amplitude larger.
If you make this value too big, OVC alarm may occur. Be
careful.
(Default : 1000)
Others To expand the excess error level at the stop

. The excess alarm may occur if your error threshold is small,
because this measurement is realized by input of torque
disturbance.
If you check this option, only when you measure the
frequency response, the excess error level at the stop will
become 32767.

Position gain is set to 1
To prevent position loop effect, position gain will become 1
when you measure frequency response of velocity loop.

Disable proportional gain down on stop
When you measure the frequency response, this option
makes gain down function disable.

Disable unexpected disturbance torque detection function
Unexpected disturbance torque detection function doesn't
work by SIN wave disturbance.

Limitations
e  From SERVO GUIDE 2.0 or later, you can save waveform data
to file even if Bode diagram is displayed.
e  You can see the data only with the log scale display as horizontal
axis.
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5.11.2 Smooth Compensation Setting Support

Overview
There is a function to support the setting of "Smooth compensation"
with using linear motors.

NOTE
If you use the Synchronous Built-in Servo Motor
(what is called "DD motor”), parameter setting
No0.2207#1=1 enables the smoothness
compensation function same as in the linear
motors. (SERVO GUIDE 3.00 or later)

After you measure the ROTOR and TCMD data in Graph window,
select [Linear Motor Comp. Cal] in [Tool] menu. The following dialog

is shown.
LinearMotor Smoothness Compensation G
Diizplay target waveforms and then bimee sl
press [Add] button to calculate IY (2] 'I Clear param. | Cloze |
Addid) | Set pararm. |
Marmal direction il Calc[M] I 27478 I 7128 I 2938
data | 2/3pah | 4/span | E/zpah |
[wl1 [ 148 170) [ 27 21f] [ 11 173
2 [ 148 170) [ 27 21E] [ 11 173
3 148 170) [ 2% 21f] [ 10 170
[Ja
s
Rewverse direction Del -30040 I E116 2438
data | 2/3pan | 4/zpan | E/zpan |
[wl1 [ 132 1E3) [ 23 227 [ % 135
2 [ 138 168] [ 24 228] [ % 134
3 [ 1353 168) [ 23 228] [ % 134
[Ja
s
™ 4-power compensation

You can get the parameters to do the "Smooth compensation" only by
pressing <Add> and <Calc> button. You can send the parameters by

press <Set param> also.
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5.12 SUPPLEMENTARY INFORMATION

5.12.1 Measurement Data Value Scaling

Function explanation
Offset value can be added to measurement data for each channel.

In the normal measurement, the initial value (usually it is 0) is timely
set by "origin operation" before measurement, but even if the initial
value shifts improperly by some reason, measurement data can be
compensated by using this function.

Example
When performing polar-coordinates conversion, the initial value at the
time of "origin operation" is very important.

1. A lower figure means the error expansion display of XY path
when the initial value of the axis of rotation shifts about
-0.01degrees. It is found that XY path leans in the direction of
clockwise.
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g 2001

Wed May 301714

Drawl: POSF
Draw?: PCPOS

Time iyt

@ Display of path
error

2000

o2 200

100um/div mae.

ed May 30114

CONTOUR Mode.
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Amo-e00 —enm enoo0 enmm 10000
X (i)
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2.  Here, add offset value to the measurement data of the axis of
rotation. (You can access the following dialog from Channel
Setting dialog.)

Data Value Shift (Scaling) |

—Scaling fomula (Y= A+ B ) ——
& B

ZH1 1 1

CHe Q‘ 0.01 )

GH3 T — |
GHe i 0
CHE i 0
GHE i 0

Ik I Cancel

3. As aresult of adding offset value, it is found that XY path does
not lean in the error expansion display as follows.
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{deg)

wied gy 30 17:45:25 200

Drawl: POSF
Drawi: PCPOS

Time mzec)

@ Display of path
error
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- o
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5.12.2 Measurement Data Time Shift

Function explanation

Setting example

Data time of measurement data for each channel can be shifted.

When two or more data items whose update periods differ from each
other are measured, time synchronization of measured data may fail
because of the relationship between the sampling period and internal
data update timing, and so forth. Use of this function allows
measurement data on individual channels to be displayed by shifting
the data in time.

In addition, in case it shifts in time, extrapolation is performed to the
time domain where measurement data is not exist.

(The dialog box for time shift setting can be opened from the channel
setting page.)

The sign of time-shift means as follows.
+ (plus)
Time delay for measurement data
- (minus)
Time lead for measurement data

When the data with a certain same axis is measured by three channels,
three waveforms overlap to one if not using time shift function, and if
time shift sets up as follows, the waveform shifts by order Imsec on
the basis of the central waveform as follows is displayed.

Data Time Shift |

v Servo-5pinde comp.

SF'tu:uS‘-.-’I 1_% MEEC

— Separate zettings
CH1 I _l? MEec
CHZ2 1 _I? mzec
CH3 -1 j MEe
CH4 0 _,? Mmsec
CHS 0 _I? Mmsec
CHE 0 _IQ maec

| aF. I Cancel
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5.12.3

i)

Draml,23 ERR

Toe Jul TOT243:20 2007

T - R | R 1 T
Tirme (e

Limitation of Measurement

(1

2)

Feedrate which can be measured

Changes within 16000 position detection units per 1ms can be
followed up. (This is equivalent to 960m/min for 1um detection
unit, and 96m/min for 0.1pm detection unit)

If the above feedrate is not exceeded, servo positions during the
use of ordinary software are all captured. If the above feedrate is
exceeded, however, the position cannot be advanced normally,
which can result in deviation of read coordinates from the actual
position.

If the set sampling period is longer than 1 ms (such as 10 ms or
100 ms), the software internally acquires data at sampling
intervals of 1 ms, and the position is advanced every millisecond,
so the feedrate that can be measured mentioned above does not
lower.

Note for using triggered measurement

While waiting for trigger, continuation data transmission as
normal measurement can not be carried, and position data is
advanced by the repetition of single communication between PC
and CNC. Because the communication takes about 100ms or
longer time, high-speed movement during waiting for trigger
may cause the mistake of position data reading. In such a case,
make measurement settings so that a trigger occurs before the
execution of a program that performs a high-speed movement.
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5.12.4 Difference from SD.EXE

The major differences from SD.EXE are as follows:
(SD.EXE is the soft on MS-DOS that analyzes the data on servo axis.)

(1) Architecture

(@)

(b)

Change of a data acquisition system

Servo check board is not used but the data acquisition
system using internal buffer RAM of NC is adopted.

The time synchronization of measurement data is
maintained in principle.

The data of a spindle can also be measured.

The number of the maximum measurement channels is
increasing (Max. 6CH).

Change of a trigger system

It has changed into the trigger by N number in a NC
program instead of the trigger by coordinates.

However, a possibility that position data will shift if it is
made to move at high-speed while waiting for trigger.

(2) Measurement data display

(a)

(b)

Change of measurement data operation processing
Measurement data and display data are separated.

The result which added separate operation to the same
measurement data can be simultancously displayed now.
This enables flexible selection of a waveform to be
displayed in the Y-Time mode in particular.

Change of vibration frequency display

Gain and phase are displayed separately.
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PROGRAM WINDOW

B Program - Untitled{OFF-LINE) o ] [

File(F) Edit(E) View(¥) Tool(T) PathiP) Help(H)

D|s|@(E| & &= 2= ] |

WY 20.0000mmidiv " Program Mode IFree program j IMtype j

[ R FEU Y rEp Ry i N SR e ——

._.___,_ _'___:_ . __i___i___i___ Hnriz.-axislx j\n‘ert.-axis |v j G code
Axis Feed

1% Cutting feed| ¢ Rapidtraverse | ClBorc

R E;izarjse [ Redus [ =0

R Main axis

e Feedrate I 2000 Velarity I 1000
Tapping 2

1 M cods I Repeat I

M2G17E021-30,000F2000,000 crart Posi
G17G02I-30,000F2000.000 art Positon

G041, High Precision
MIFIGEO4R]. Control Mode IND""“ElI I
Ms3 [ use High Speed HRY, Current Cantrol Cancel |

M {sequence number) For Trigger I 1 Gpply

Program Ma. I

The Program Window supports the creation of a test program used for
tuning.

Programs such as a program for a square with rounded corners can be
created easily.

When the Program Window is connected to the NC, a program created
in the Program Window can be transferred to the NC for execution.

*  The operator must press the cycle start button of the machine.
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6.1 OVERVIEW

Starting the Program Window

Press the <Program> button on the Main Bar. The following message
then appears:

servocue x|

Please be sure to select "MD" mode.
Then push [PO3S] kew and change CRIC to position display mode.

NOTE
Use the NC in the MDI mode so that parameters
and programs can be read and written.
On the NC, display a screen other than the
program screen.
(If the NC is in the background edit state, programs
cannot be written.)

After confirming the message, press <OK>. Then, the Program
Window appears.

B Program - Untitled{OFF-LINE) o ] [

File(F) Edit(E) View(¥) Tool(T) PathiP) Help(H)
EEENEREEEEN |
%Y 10.0000mmfdiv " Program Mode IFree program j IMtype j

o E"- Horiz.-axis |x j Yert,-axis |‘|" j |'G code—‘
i s
B | .

Axis Feed
% Cutting feed € Rapid-traverse B

‘o= - fuiednegth I 20 Radius I 5
L4 PR R S Main axis
T Feedrate I 2000 Velarity I 1000
- Tappin
1 i cpgdeg I Mz3 Repeat I 1

M2GO1%20.000F2000.000 ,
(1730245, 000Y-5, 000RS, D00F2000 _ 5 Start Posicon | S
(501¥-20.000F2000,000 High Precision [oma =]
317502%-5,0007-5.000RS, 000F 200( Control Mode

[ use High Speed HRY, Current Cantrol Cancel |
M {sequence number) For Trigger I 1 Gpply

G01¥-20,000F2000,000
GIIF"GDZX—S.DDDVS.DDDRS.DDDFZUiUILI
4 3

Program Mo, I M
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Name of each part

The name of each part in the Program Window is explained below.

B Program - Untitled{OFF-LINE) o ] [

File(F) Edit(E) View(¥) Tool(T) PathiP) Help(H)

D|s|@(E| & &= 2= ] |

Traverse i
I 10 Radius I !D
Length -

Main axis
Feedrate | 100D toof
1

Velocity
Tapping Mza
M rode Repeat
Start Positon 30

gy Precision Iﬁ
Conthgl Maode |1107E
[T use Speed HRY Current Cont Cancel |

M {sequence number) For apphy |

File: I File: Mame |

<1> program condition setting

<2> Program text: This box is called "Program edit box". You can
edit directly the program in the box.

<3> Program path

The program made in program window is transmitted to NC's main
memory for programs. Then the program is run to call Sub-program
from Main-program on MDI memory.

This process is shown to the following.

1. The first process is to set the program conditions and press the
<Apply> button.

The test program called "Sub-program" is made.

2.  Pressing the [Sub-program transmission], "Sub-program" is
transmitted to NC.

3. Pressing the [Main-program transmission], the program whose
function is to load the Sub-program is transmitted to MDI's
memory.

4. Pressing the [Cycle start] button, the program starts.
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NOTE
HPCC, AIHPCC and AINanoHPCC can't be
executed by sub-program call like above in the
past. But we revised it in the following CNC
software editions. You can use them as same as
other High speed & High precision modes.
(Supported NC software)
FS16i-MB  : BOH1-20 or later, BOHA-01 or later
FS16:-TB : B1H1-20 or later, B1HA-01 or later
FS18i-MB : BDH1-20 or later, BDHA-01 or later
FS18:-TB : BEH1-20 or later, BEHA-01 or later
FS18i-MB5 : BDH5-10 or later

NOTE
When sub-program transmission is done at the
time of the FS30i connection, a sub-program is
transmitted to the folder of
/ICNC MEM/USER/LIBRARY/.
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6.2

MENU

This section explains for the menu contents in program window.

[File]
Clear and make new file (Ctrl+N)
This function is to clear the current program and to make the new

program.
Load from file (Ctrl+R)

This function is to load the program from file. The supported
program format is only text format.

Load from NC (Ctrl+T)

This function is to load the program from program memory in

NC.

At the time of the FS16i connection
You can select the program number in the dialog as following

one.

All Program numbers on CHC

01 0z
04 010
010 0102
0103 o104
0200 0201
0202 0300
0302 0400
0501 0&02
0503 0301

Program Mumber -> EI]':'

| 0k I Eancell

=

At the time of the FS30i connection
You can select the program name in the dialog as following one.

All Program numbers on CNC

Directary | {fCNC_MEM{LISERLIBRARY

File Marne
SWG_TEST
Prograrm Marme - > I SVGE

.

Cancel
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Close

This function is to close the program window.

Reconnection

When you use ONLINE state,

In the case that the communication error occurs for some reason,
this command will restore the communication.

(Example, it is necessary to turn off the NC at changing some
parameters. At the time it is necessary to use this function.)

Save (Ctrl+S)

This function is to save the program file without changing the
name.

Save As...

This function is to save the program file with changing the name.
The text format is only supported.

Print (Ctrl+P)

This function is to print the program.

End of application

This function is to terminate the SERVO GUIDE.

[Edit]
You can edit directly the program in program edit box. You can use
the following commands like ordinary editor.

Cut (Ctrl+X)

Copy (Ctrl+C)
Paste (Ctrl+P)
Select All (Ctrl+A)
Search (Ctrl+F)

[Display]

Tool bar
This function is to switch ON/OFF of tool bar.

[Tool]

Sub-program transmission (Ctrl+B)

At the time of the FS16i connection

It is transferred to the program memory of NC in the O number
which established the program made by the program editing box
by the <number choice> button.

At the time of the FS30i connection

It is transferred to the program memory of NC by the file name
which established the program made by the program editing box
by the <file choice> button. A file will save in the folder of
//ICNC_MEM/USER/LIBRARY/.

Main-program transmission (Ctrl+M)

To run the transmitted Sub-program, [Program to load
Sub-program], we call it Main program, is transmitted to MDI
buffer in NC. After that process, if you press the [Cycle start],
you can run the program.

Delete program on NC

This function is to delete the program on NC's memory. You can
select the program you want to delete in the dialog.
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6.3 TOOL BAR

Tool bar of program window
The following tool bar is displayed in the Program Window:

D|=|@E| & #[=@] 2P [ ]

<I><2><B><4> <5>  <><T><8> <9><10> <1 1>

Tool bar is displayed under the menu. You can operate the various
commands used in program window with pressing the icon by the
mouse.

You can decide whether tool bar is displayed or not with pressing the
[Tool bar] command button in [Display] menu.

Number Function

<1> Clear the program and make new program.
<2> Open the program (text format).

<3> Load the program from NC.

<4> Save the program (text format).
<5> Print the program.

<6> Cut the program code.

<7> Copy the program code.

<8> Paste the program code.

<9> Transmit the Sub-program.

<10>  Transmit the Main-program.
<11>  Select the target path for operation. In the offline state,
nothing is indicated.
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6.4 USAGE

ON LINE

You can make the test program in the following process.

L.

The first is to select the path to use.

EXTEE

1 IFATH 2 ar
FATH 3

z |[PATH 4 -3
FATH B

BIFATH E B

PATH 7 ]

|PATHE |

MPATH 9 1

PIpPATH 10 —

edrate | o0

*  Selectable path is indicated in the case of the on-line system.
In the case of the off-line system, you can't select it.

The second is to select the program mode.

Prograrm Made | Free program j [ Lathe
: : Straight movement 5 code
Horiz.-axis IK_EircIe proaram

i Fead — At T
& Cutting fe] Square with /44 Bl
Rigid Tap
Traverze |Cz program i
Length  [Free program 3 I 10

A axis
Feedrate | 1000 wmiwl 1000

You can select the test program as the upper example.
On [Free program] mode, you can write directly the arbitrary
program in program edit box.

*  There is the following limit in making the programs.
Rigid tapping :
Only Z-axis is supported as tapping axis.
Cs contouring control :
Only C-axis is supported as Cs contouring control.
(And only square with 1/4 arc program is supported.)

If you use the lathe, it is necessary to set the following item.
v Lathe

G code
(O
C BarC

* In ON LINE mode, when the program window start up,
automatically the parameter will be loaded and the upper
setting will be set.
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4. Select the axis to use.

Hariz.-axis IK"-"-E "I Uert.-a:-:islz 'I
Bz F "
oy - id-
St oD Fapid-traverse

Traw 123 - ﬁ. RBadine

*  The axis name of the system being chosen path is indicated
in the case of the on-line system. In the case of the off-line
system, the axis name becomes a XYZABC fixation.

5. You can set the other condition.
The program except for the Cs contouring is made by the
incremental command. The point of cycle start become (0, 0).

Item

Description

Moving distance

Input the moving distance of one way on the back and forth Acc./Dec.

Side segment

In the square or the square with 1/4 arc (include Cs), input the side segment length. In
case of the square with 1/4 arc, it is necessary to input the straight length except for
the arc line.

Screw length

Input the distance from R point to screw bottom on the rigid tapping mode.

Radius

Input the radius of the circle. In case of the square with 1/4 arc (include Cs), input the
radius of corner.

Start-R distance

Input the distance from start point to R point in the rigid tapping mode.

Traverse speed

Input the traverse speed on servo axis.

Spindle speed

Input the spindle speed by the "min™"" unit on the rigid tapping mode.

Spindle revolution M code

Input the M code to start spindle revolution in the rigid tapping mode. (Usually M29)

Count

Input the repeat count of program. If you want to move round twice, input "2" here.

Start point X coordinate

The program only on Cs contouring control is interpolated with polar coordinates.
Then, it is necessary to make the program with absolute coordinate and to input the X
coordinate of the start point.

High precision function

Select advanced preview control, Al contour control, and so on. This combo box shows
the usable high speed & high precision functions depending on the options.

High-speed HRV control enable

If you run the program in high-speed HRV mode, check this.

N number for trigger

In Graph Window, you can set the start trigger of measurement by the N number.
When you set a number here, N number is added in program head.

-99 .



6.PROGRAM WINDOW

USAGE B-65404EN/01

ER Program - Untitled{DFF-LINE} o ] |

Press the <Apply> button.

File(E) Edit(Ey Wiew(d) TookT) Path{Py HelpiH)

D@ & &|=e @@ ] |

Y 20.0000mmfdiv " Program Mode |Free program

2 mevee -]

[ [
R __i___i___i___ Horiz.-axislx j\-‘ert.-axislv j|’Gcnde—‘
RS sEAREE B

fxis Feed
% Cutting Feed € Rapidtraverse

AR i E;‘;E[fe [ 10 Radius | 30
G91G94 l o i:edrate — T;::CE?S —
; e [ e [
gfggglzll?sh.uumuuu.uuu P Start Positon | s

G04R1, I use High Speed HRY Current Contral, | Zancel |

MA9E04R1

M99 = Misequence number) for Trigger I 1 Apply
Pragram Mao. I Input |

You can edit directly the program codes in program edit box.
Edit it as the need arises. (After editing , it is necessary to press
the <Apply> again.)

It is necessary to press the [Sub-program transmission] in [Tool]
menu for transmission of this program. (In the tool bar there is
the button that has the same effect.)

Next you transmit the Main-program to run this program. Press
the [Main-program transmission] in [Tool] menu. (In the tool bar
there is the button that has the same effect.)

10. The preparation to run the program is terminated. Press the

[Cycle start] button of machine , run the program.

NOTE

HPCC, AIHPCC and AINanoHPCC can't be executed
by sub-program call in the past. But we revised it in
the following CNC software editions. You can use
them as same as other High speed & High precision
modes.

(Supported NC software)

Series 16i-MB : BOH1-20 or later, BOHA-01 or later

Series 16i-TB
Series 18i-MB
Series 18i-TB
Series 18i-MB5 :

: B1H1-20 or later, B1HA-01 or later
: BDH1-20 or later, BDHA-01 or later
: BEH1-20 or later, BEHA-01 or later

BDH5-10 or later

11. You can save the made program as the file. You can print, too.
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OFF LINE

Even when the Program Window is not connected to the NC,
programs may be created. Create a program by following steps 1
through 4 described previously.

You can save and print the made program same as the ON LINE state.
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TUNING NAVIGATOR

Filter Tuning

Estimation of resonance frequency

Resonance frequency are estimated from the
measurement data in this step, And recommended

Approx, range (press [Recalc] ko change)

Check parameters and Press [Mext] to conkinue.

- [ we s
Center(Hz) I ‘WidthHz) I Damping(%e) |
250Hz S0Hz 5%
530Hz 100Hz S
< |»]

NENRNRNRENENRNEN - |

Caleulation is Finished,

Filker1
Filter2
Filter3
Filkerd

< Back I Mext = I

Cancel

Tuning Navigator supports tuning operations by showing a procedure

in Wizard form.

So far, the following tuning operations are supported:

e  Automatic tuning of velocity loop gain
e  Automatic tuning of resonance elimination filters

e Support of high-speed and high-precision function setting

Use the tuning wizard when it is connected to the NC.
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7.1

OVERVIEW

If you press the <Navigator> button in main bar, you see the following
dialog.

Tuning navigator

R ———— &
Filker-Tuning —l
Gain-Tuning C | |
High zpeed & High precizion Tuning A

Select tuning item.

Auto-tuning wizard far IMITIAL velocity gain tuning [Flease
uze at the first time of gain tuning)

Select on item to tune in this menu.

Tuning navigator determine the parameters, getting waveform from
CNC automatically. Therefore use it with connecting CNC. If you use
it without CNC connection, you see the following message.

SERVO GUIDE Il x|

Cannaot connect to CHE.
Graph window startz in off-ing mode.

It is necessary to change to MDI mode on NC and to select the display
except for program edit display. (Position display is recommended.)

As Tuning navigator works with Graph window together, Graph
window is automatically opened. As Graph window remember the
former settings(channel, mode, etc.), you may see the following
message by any chance. In that case, ignore it by pushing <OK>. (The
channel settings are automatically set by Tuning navigator itself.

servoGuioe x|

IUnavailable servo or spindle axis exisks among the measurement axes,
Please remove the unavailable axis from the channel setking,
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The following table shows the items and contents to tune.

Tuning item

Description

Initial Gain-Tuning

This is the automatic tuning of velocity gain. It
determines the gain, moving the target axis and
measuring frequency response. When you've not
tune the gain yet, select this menu first.

Filter-Tuning

This is the automatic tuning of HRYV filters
(Resonance elimination filters). It determines the
optimum filter setting by detecting resonance
frequency with the gain which is determined Initial
Gain-Tuning.

Gain-Tuning

After application of above filters, this wizard raise the
gain more by automatic tuning.

High speed & High
precision Tuning

The wizard, which makes the tuning for High speed
& High precision easy, will start. The plural
parameters, which are related High speed & High
precision function, can be determined easily by only
one slider.

The square with 1/4 arc program is used for the
evaluation.
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7.2 INITIAL GAIN-TUNING

Flow of tuning
The following shows the flow of tuning:

1. At first, the explanation of this tuning is shown.

x

Welcome to Gain Tuning Wizard |

Drescripkion

This wizard navigates ka filker tuning by
measuring velocity loop frequency response at
wery slow feedrate.

A ARMNING !
ain tuning procedure needs prograr operation
ith & Few movement of the mator and
elf-oscillation, then move the mokor to safety
osition before tuning procedure, and check.
Iz stop button to press instantly,

Press [Mext] to continue.

= Back Cancel

2. Select target axis to tune.

x

Axis selection

MOTE:
The tuning for synchronous axes or tandem
axes is not available so Far,

Cancel
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The test program, which is the 10mm (0.394inch in case that
input unit is inch) go-back cutting as default, is shown.

You can change it directly in the Edit-Box. (But don't change to a
rapid-traverse program. Use cutting a program.)

As the O-number 99 is used for this test program as default. If
you have same number program, press [Select] button to change
O-number.

(The name of test program on FS30i becomes
SVG_AUTOTUNE as fixed name, and it can't be changed.)

Filter Tuning x|

Confirmation of test program
Generating a slow feed program in this step.
Default: staraight 10mm ak F120mmmin

_heck the generated program belaw,
and Press [Mext] to continue.

Selected Path I PATH-1

591G =]
N1G01%10,0000F1 20,0000
GO0, 1
NS99G013-10,0000F 1200,0000
M99
H

C-number I ag Seleck I

< Back I Mext = I Cancel

— FS16:

x

Confirmation of test program

= tGenerating a slow Feed program in this step.
Default: staraight 10rmm ak F120mmmin

Check the generated program belaw,
and Press [Mext] to continue.

Selected Path I PATH-1

GI1GH =]
N1GO1%10.0000F1 20,0000

@040, 1

NI99GO1-10,0000F 1 200,0000

M9

File Mame

SYE_AUTOTUNE

= Back, I Mext = I Cancel

— FS30i
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4.  Set basic conditions before tuning.

x

Welocity loop Function

Recommended velocity loop Function is selected.
Usually no need ta change.

|v Current control 172P1
¥ Welocity loop high cycle management

I Accelsration Feedback

fcc.fb. gain I a _,::'

= Back, Cancel |

Basically, we recommend you to use "Current control 1/2PI" and
"Velocity loop high cycle management". So you don't have to
change it. (If you want not to use them, turn them OFF.)

5. Set the conditions for measurement of frequency response.

x

Setting for the mokar oscillation

Self-oscillation setting is changeable. Usually, these
settings are no need to change,

Erequency: Hz
Max: 1000 _l

Min: 10 =

TCMD

Amplitude: s00 _I

I~ | @scillate For synchronous-axis (on the same DSR)
¥ Change position loop gain

¥ Change errar limit

< Back. Cancel

Ordinarily, You don't have to change them all.

If you see too much noise in the high frequency domain your
measurement result, change "Amplitude" larger. On the contrary,
if the vibration is too much and some alarms (OVC alarm etc.)
occur, change "Amplitude" smaller.

Set "Change position loop gain" to neglect the position gain
effect during the measurement of frequency response of velocity
loop.

Set "Change error limit" to avoid "Excess error alarm" during the
measurement.

- 107 -



7.TUNING NAVIGATOR

USAGE B-65404EN/01

NOTE
When the machine uses the dual check safety
function, uncheck "Change error limit".

6.

Press <Start> button to measure the frequency response.

zl

Frequency respanse will be measured in the current
velocity gain setting.

Measurement is completed, Press [Mext] ko continue.

Cancel |

When you press <Start> button, the test program is transmitted to
CNC first. Wait until the message "Press START button and
execute the program". After that, when you press "Cycle Start"
button on the machine MDI, the machine must be moved and the
getting data is started. Wait until the message "Measurement is
completed".

NOTE
In first try, PC may start to get data without trigger
waiting just after press [Start]. At the case, try
again after moving machine by press of Start
button on the machine MDI. The waiting trigger
must be done correctly at your second try.
If a trigger still cannot occur properly, see the
description of troubleshooting.

After measurement, the waveform must be shown on Graph
Window.
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E
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i »
Press [Next>] button.
7.  The up-ratio against the current gain is shown.
x|

Estimation of gain margin

Gain margin is estimated From the measurement data in this step.
And recommended velocity gain parameter is calculated.
Check parameters and Press [Mext] ko continue,

cale, rangelHz) | Frequibz) | UpRatiofdB) | UpRatiofoz) |

- 190Hz 4dB 160%
| 100 _l;
| 500 =
=l WEE (%) % OWR{%%:)

Current velocity gain (%) 200 { 200% % 100%)
Change ratio (%) 160
Mew velocity gain (%) 320 _:I { 160% x 200%:)

Recalc |

Calculation is finished.

< Back. Cancel |

The evaluation of the measurement result is executed. And the
red line, which indicates the ideal frequency response without
any resonance, is shown like following.
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i
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SERVO GUIDE finds the resonance point and determines the

up-ratio by comparison of real response and ideal response.

It is difficult to determine the ideal response if the result is noisy

in the high frequency domain. So SERVO GUIDE Ilimit

the

frequency domain to evaluate it. It is from 100Hz to 800Hz as
default, but you can change it. (If you change it, press <Recalc>

button. The calculation is executed again.

The final setting of the gain can be changed manually
changing edit-box directly.

by

We measure the frequency response again to confirm the effect

of gain up.
The procedure is same as 6.

Measurement of frequency response (verify)

Recommended velocity gain parameters calculated in the
. previous step are applied.

Verify the frequency response.

= Back, Cancel
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22 Graph - Untitled1{ON-LINE) i [ 4|
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You can see the effect of gain up by comparison of red
line(former response) and blue line.

The final setting value of parameters is shown.

x

IManual adjustment of welocity loop gain

*fou can change the velocky gain parameter manually in
«  khis step.

After changing the paramter and press [Back] to
MMESsUre 20ain,

—iCurrent setking
welocity gain (%) 200
Overtide (%) 100
—Mew setting
Welocity gain (%) 160 _l
Crverride (550 200 _l

< Back I [ent = | Cancel |

This function automatically turn on "Cutting/Rapid velocity loop
gain switching function".

"Velocity gain" is used for rapid-traverse. And "Velocity gain x
Over-ride" is used for cutting. (The over-ride value is 200% as
default.)

If you want to change the shown values, change manually by
changing edit-box directly.

To check the frequency response as a result of the change, press
the <Back> button to return the screen display to the previous
screen and measure the frequency response.
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When the result satisfy you, check [Is it O.K.?] and press
<Next>> button.

10. The list of changed parameters is shown in the last.

Finish {Changed contents kable)

= All of the changed parameters are shown below.

Parameter Mo. | Before | After
NZ0Z1 {LDIMTY 256 154
nZZ02#1 (WGCE) 1 1
N2107 (YGOVRY 1] 200

1 | >

I vou are using Parameter window together, please
execute [File]- =[Reload] in Parameter window to reflect
the changed parameters.

= Back I Finish I Camcel |

If you are wusing Parameter window together, execute
[File]->[Reload] in Parameter window to reflect the changed
parameters.
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7.3 INITIAL FILTER-TUNING

Flow of tuning
The following shows the flow of tuning:

1. At first, the explanation of this tuning is shown.

Filter Tuning x|

Welcome to Filter Tuning Wizard !

Descripkion

This wizard navigates ka Filker tuning by
measuring velocity loop frequency response at
wery slow Feedrate.

1 WARNING 1]
ilker tuning procedure needs program
peration with a few movement of the mokar
nd self-oscillation, then move the mator ko
afety position before tuning procedure, and
heck EMMG stop button to press instantly.

Press [Mext] to cantinue.

= Back Cancel

2. Select target axis to tune.

x

Bz selection

MOTE:
The tuning for synchronous axes or tandem
axes is not available so Far,

= Back Cancel
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The test program, which is the 10mm (0.394inch in case that
input unit is inch) go-back cutting as default, is shown.

You can change it directly in the Edit-Box. (But don't change to a
rapid-traverse program. Use cutting a program.)

As the O-number 99 is used for this test program as default. If
you have same number program, press [Select] button to change
O-number.

(The name of test program on FS30i becomes
SVG_AUTOTUNE as fixed name, and it can't be changed.)

Filter Tuning x|

Confirmation of test program

Generating a slow feed program in this step.
Default: staraight 10mm ak F120mmmin

_heck the generated program belaw,
and Press [Mext] to continue.

Selected Path I PATH-1

591G =]
N1G01%10,0000F1 20,0000

GO0, 1

NS99G013-10,0000F 1200,0000

M99

C-number I ag Seleck I

< Back I Mext = I Cancel

— FS16:

Filter Tuning

Confirmation of kest program

= tGenerating a slow Feed program in this step.
Default: staraight 10rmm ak F120mmmin

Check the generated program belaw,
and Press [Mext] to continue.

Selected Path I PATH-1

GI1GH =]
N1GO1%10.0000F1 20,0000

G04a0.1
MN999G01X-10,0000F 1200, 0000
M99

File Mame

SYE_AUTOTUNE

Mext = Cancel

— FS30i
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4.  Set basic conditions before tuning.

Filter Tuning x|

Welocity loop Function

Recommended velocity loop function is selected.
Usually no need ta change.

v Velocity loap high cyele managsment

I~ Accelsration Feedback

#ce,fb. gain I a _Ij

= Back I Mext = I Cancel |

Basically, we recommend you to use "Current control 1/2PI" and
"Velocity loop high cycle management". So you don't have to
change it. (If you want not to use them, turn them OFF.)

5. Set the conditions for measurement of frequency response.

Filter Tuning |

Setting for the mator oscillation

Self-oscillation setting is changeable, Usually, these
settings are no need to change.

Frequency: Hz
Max: m

Min ﬁ_l
TCMD

Amplitude: 500 _I

I~ | Oscillate for synchronous-axis (an Ethe same DEE)
¥ Change position loop gain

¥ Chamge error limit

= Back, Cancel

Ordinarily, you don't have to change them all.

If you see too much noise in the high frequency domain your
measurement result, change "Amplitude" larger. On the contrary,
if the vibration is too much and some alarms (OVC alarm etc.)
occur, change "Amplitude" smaller.

Set "Change position loop gain" to neglect the position gain
effect during the measurement of frequency response of velocity
loop.

Set "Change error limit" to avoid "Excess error alarm" during the
measurement.
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NOTE
When the machine uses the dual check safety
function, uncheck "Change error limit".

6.

Press <Start> button to measure the frequency response.

Filter Tuning x|

Cancel |

When you press <Start> button, the test program is transmitted to
CNC first. Wait until the message "Press START button and
execute the program". After that, when you press "Cycle Start"
button on the machine MDI, the machine must be moved and the
getting data is started. Wait until the message "Measurement is
completed".

NOTE
In first try, PC may start to get data without trigger
waiting just after press <Start>. At the case, try
again after moving machine by press of Start button
on the machine MDI. The waiting trigger must be
done correctly at your second try.
If a trigger still cannot occur properly, see the
description of troubleshooting.

After measurement, the waveform must be shown on Graph
Window.
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Press <Next>> button.

7. The coefficients for filters are calculated.

Filter Tuning |

Estimation of resonance frequency

* Resonance frequency are estimated From the
measurement data in this step. And recommended

Approx, range (press [Recalc] to change)

| 100:’,_'2_ | anuﬁ Hz

Center(Hz) | Width{Hz) | Dampingi %) |

250Hz S0Hz 5% Filter1

530Hz 100Hz 5% Fiterz

: ) Filter 3
Filter4

1] I+

Caleulation is finished,

< Back. I Mext = I Cancel |

The evaluation of the measurement result is executed. And the
red line, which indicates the ideal frequency response, is shown
like following.
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SERVO GUIDE finds the resonance point and optimum filters
by comparison of real response and ideal response.
It is difficult to determine the ideal response if the result is noisy
in the high frequency domain. So SERVO GUIDE limit the
frequency domain to evaluate it. It is from 100Hz to 800Hz as
default, but you can change it. (If you change it, press <Recalc>

button. The calculation is executed again.)

An optimum filter value can also be changed manually by
pressing the corresponding button from <Filter1> to <Filter4>.

We measure the frequency response again to confirm the effect

of filters.
The procedure is same as 6.

Filter Tuning

. previous step are applied.

Verify the frequency response.

Measurement of frequency response (verify)

Recommended parameters For the HRY filkers in the

x|

= Back,

Caniel
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After the frequency response result measured after the
application of the filters is checked, the filters can be fine-tuned

manually.

Filter Tuning |

Manual adjustment of the HRY filkers

*fou can change the parameters of HRY Filkers manually in
this step,

After changing the paramter and press [Back] to
MMESsUre 20ain,

Are vou change the parameters ¥

Center(Hz) | Width{Hz) | Dampingi %) | Changs
250Hz S0Hz 5% Filter1
530Hz 100Hz 5% Fiterz
: Filter 3
Filter4
1] I+
[ IsitQK.?

< Back I [ent = | Cancel |

When changing a filter parameter, press the corresponding button
<Filter1> to <Filter4>. After changing the coefficients, press [<
Back] button and execute the measurement again.

When the result satisfy you, check [Is it O.K.?] and press

<Next>> button.
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10. The list of changed parameters is shown in the last.

Finish {Changed contents kable)

= All of the changed parameters are shown below.

Parameter Mo. | Eefore | After |
MZ2113 {center) OHz Z50Hz
M2177 {width) OHz S0Hz
N2359 (damping) 0% %
MN2360 (center) OHz 530Hz
MZ361 {width) OHz 100Hz
N2362 (damping) 0% 5%

I vou are using Parameter window together, please
execute [File]- =[Reload] in Parameter window to reflect
the changed parameters.

= Back I Finish I Camcel |

If you are using Parameter window together, execute [File] —»
[Reload] in Parameter window to reflect the changed parameters.
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7.4 GAIN-TUNING

Difference between two Gain tunings
There are two types of Gain tunings. One is "Initial Gain-Tuning" and
the other is "Gain-Tuning".

In "Initial Gain-Tuning", the velocity gain is determined with large
margin against the limit of vibration level. When you use this tuning,
the gain become a little larger than initial state, and the resonance of
the machine becomes more clear.

Next, we reject the resonance by Filter-Tuning.

"Gain-Tuning" is used for final determination without any resonance.
This function realizes the high gain by cutting the gain margin.

The procedure of "Gain-Tuning" is exactly same as "Initial
Gain-Tuning". Refer to Section 7.2
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7.5 HIGH-SPEED AND HIGH-PRECISION TUNING

Flow of tuning
The following shows the flow of tuning:

1. At first, the explanation of this tuning is shown.

High speed and High precision Tuning il

Welcome to High speed and High precision
Tuning Wizard !

Description :

This wizard navigates ko High speed and High
precision Funckions{Aukomatic Acc/Dec) by using
slider contral.

The kuning is executed by the pragram of
square with 14 arc.

1 WARNING 1]
his wizard needs some movement by program
peration, then move the axes to safety
osition befare tuning procedure.

Press [Mext] to continue.

= Back Cancel

2. Select target axes to tune.

Axis selection 2 x|

Axis selection(2-axes)

Choose bwao axes for tuning

Doisl: Ix (1) vl
Bis2: IZ (3) 'l

= Back Cancel
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The test program, which is the 30mm (1.181linch in case that
input unit is inch) square with R5 (R0.197inch in case that input
unit is inch) 1/4arc, is shown.

You can change only speed and High precision mode only here.
As the O-number 99 is used for this test program as default. if
you have same number program, press <Select> button to change
O-number.

(The name of test program on FS30i becomes
SVG_AUTOTUNE as fixed name, and it can't be changed.)

High speed and High precision Tuning 1[

Confirmation of test program

Generating program of a square with 14 arc.
Default : 30mm square at F4a00rmm min

The speed is changeable. I 4000 mmymin
High speed and (A1, AT Mano)HPCC ™

High precision mode
[ High speed HRY current control

Check the generated program below and select O-number, and Press
[Mezxt] bo continue,

Selected Path | PATH-1 [~ Manual edit
N1G91594 -
Glg

GOSP10000
GO1X20,0000F4000.0000
G03X5,00002-5,0000RS, 0000

G01Z2-20,0000 j

O-number IE‘Q—

< Back | [ext = Cancel

— FS16:

High speed and High precision Tuning 5'

Confirmation of kesk program

Generating program of & square with 174 arc.
Default : 30mm square at F4000mmymin

The speed is changeable. I 4000 mrnymin
High speed and IAICC vl
High precision mode

™| Highispeed HRY, current conbtal

Check the generated program below and select O-number, and Press
[Mexk] ko continue,

Selected Path IPF\TH-I ™ Manual edit
MN1GI1GI4 -
G18

GOSP10000
GO1X20,0000F4000,0000
G035X5.00002-5.0000RS. 0000

G012-20.0000 LI

File: Marne SYE_AUTOTUNE

Mext = Cancel

— FS30:
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4. Parameter tuning screen is shown.

High speed and High precision Tuning |

Reset rec-
ommend value

Parameter tuning Change rec-
omnmend walue

¥ Acc, For Before Interporation I 5000 I s003 | mmfsecs2 I 1000
¥ Acc. change time (Bell) I 3z I 45 ms I &4
v Jerk Acc. difference I 1500 I QgQ  mm/sec™2 300
¥ Jerk Acc. ratio (Smoath Bell) I 20 I 0 T I 40
[V Max acceleration I 5000 I 2009 MMfsec™2 I 1000
[¥ Time const. For After Interporation I 16 I 16 ms I 16
¥ Carner feed differance I 1000 I 700 | mnrin 400
T T
Use slider I \i
Priority o speed Priority to precision
Application ba [Machining F | ; |

Return ka | condition selecting function Tramsferbo LWL ) Transfer o LY10
Il ey Press [Mexst:] to apply to CHC parameters.

= Back, I Mext = I Cancel |

— Case of mm system

High speed and High precision Tuning |

Reset rec-
ommend value

Parameter tuning Change rec-
omnmend walue

¥ Acc, For Before Interporation I 197 I 115 inchfsec™2 I ]
¥ Acc. change time (Bell) I 3z I 45 ms I &4
v Jerk Acc. difference I 59 I 35 inchfsec™z I 12
¥ Jerk Acc. ratio (Smoath Bell) I 20 I 0 T I 40
[V Max acceleration I 197 I 11a inchfsec~z I 30
[¥ Time const. For After Interporation I 16 I 16 ms I 16
¥ Carner feed differance I =9 I 75 inchfsec™2 I 16
T T
Use slider I \i
Priority o speed Priority to precision
Application ba [Machining F | i |

Return ka | condition selecting function Transfer toL¥1 | Transfer to L¥10
Il ey Press [Mexst:] to apply to CHC parameters.

= Back, I Mext = I Cancel |

— Case of inch system

Initially the parameter values, which are read from CNC, are
shown in the white edit-boxes.

You can edit the value directly. And when you press [Use slider],
you can change all parameter together only by one slider moving.
The gray boxes, which are located both side of white edit boxes,
shows the recommended parameter sets. The left side parameter
set is for the priority to speed. The right side parameter set is for
the priority to precision. The values, which FANUC recommends,
are shown initially in the boxes as default. You can easily set the
interpolated value from both sides by this system.
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In this screen, when you press <Next>> button, the parameters to
change are transmitted to CNC.

This is the explanation of other buttons on this screen.

Button Explanation
Return to initial It returns the parameter settings to the initial value.
parameter (Both PC-side and NC-side)
Change The parameter sets for speed priority and precision

recommended value |priority can be changed. If you change them, the
values are remembered by Registry data base. They
are always used after that.

Reset recommended |lt returns the value of recommended parameter sets to

value initial FANUC recommended one.

The check box Turn off the check box, if you want the parameter.
left-side of each The check box may be automatically OFF according
functions to your option configuration.

5. Press <Start> button to start the test program.

High speed and High precision Tuning 1[

The measurement of the square with 114 arc.

Omm/div :

10,001

Measurement of contour error
with the current setting

Measurement is completed.

After you have satisfied result,
check [Is it ©.K.7] to advance next.

[ Isitok?

Texk = | Cancel |

When you press <Start> button, the test program is transmitted to
CNC first. Wait until the message "Press START button and
execute the program". After that, when you press "Cycle Start"
button on the machine MDI, the machine must be moved and the
getting data is started. Wait until the message "Measurement is
completed".

NOTE
In first try, PC may start to get data without trigger
waiting just after press <Start>. At the case, try
again after moving machine by press of Start
button on the machine MDI. The waiting trigger
must be done correctly at your second try.
If a trigger still cannot occur properly, see the

description of troubleshooting.
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Following waveform should be shown in Graph window after
finish of measurement.(*1)

il
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
Dl=l@| & 72| | o> Bl slasl=ls 5 o)
-z -
£ —{ ¥ Drawi
) % ™ Drawz
0 o = Draws
7] ™ Dravd
9 g " Draws
-10 B I~ Drawe
-15 g I~ Graw?
B I~ Draws
- ]
“ [~ Refer
© -25
= -30
o
o B 5 15 o5 5 -
* {mm) hd
4 [

When you press <1>-<4> buttons on the High speed and High
precision tuning screen, the expansion of the part, which is circle
to straight line, is shown. You can evaluate your setting by this
draw.(*1)

NOTE
*1 Graph Window shows the diagram in mm unit even
in case of inch system.

i
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
D= B2 [F 2] e o> = wlms=(s] &
-30 e = v Drawi
g ™ Drawz
ﬁ I~ Draws
E ™ Dravd
'; I™ | Draws
kA I~ Drawe
g I- [rawi
" I~ Draws
[
[~ Refer
o =20
=]
= =100
T L L
= gmmE @ Em BN R
' ’ . ’ {mm) |
.| >

If you can't satisfy the result, press <<back> button and change
parameters again.
When the result satisfies you, check [Is it O.K.?] and press
<Next>> button.
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The list of changed parameters is shown in the last.

Finish {Changed contents kable)

All of the changed parameters are shown belaw,

Parameter Mo. | Eefore | After |
M1730 (Cir clmp) i 4238
MN1771 (Bfr Tc) go0 333
M177Z (Bfe Bell) il 4
N1783-1 {Cir Dec) 300 400
MN1783-2 (Cir Dec) 300 400
N1785-1 (Acc Cimp) i 116

N1785-2 (A Clnp) 0 116
N1788-1 (Acc Diff) i} 2000000
N1785-2 (Acc Diff) 1} 2000000
N17E3-1 (oo DifF) i} 4000000
N1783-2 (Acc Diff) i} 4000000

I vou are using Parameter window together, please
execute [File]- =[Reload] in Parameter window to reflect
the changed parameters.

= Back I Finish I Camcel |

If you are using Parameter window together, execute [File] —»
[Reload] in Parameter window to reflect the changed parameters.
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CONCRETE EXAMPLES

This part uses examples to specifically explain how to make
measurements using the three windows of SERVO GUIDE.

Tuning of the time constant of acceleration/deceleration in rapid
traverse

Tuning of circle

Circle measurement for angular axis

Tuning of square

Tuning of square with 1/4 arc

Tuning of rigid tapping

Tuning of Cs contour control

Measurement of vibrational frequency

Measurement of the velocity loop frequency response of a servo
axis

Measurement of the velocity loop frequency response of a
spindle axis

Linear motor smoothing compensation
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1.1

TUNING OF THE TIME CONSTANT OF
ACCELERATION/DECELERATION IN RAPID TRAVERSE

1.1.1

Test Program

You can measure and tune in the following procedure.

L.

2.

3.

4.

The first procedure is to make the test program of linear
reciprocating motion in Program Window.

The second procedure is to set for measurement in Graph
Window.

The third procedure is to run the program and to measure the
data.

The fourth procedure is to tune the parameter as the need arises.

In the Program Window, you can make and send the program in the
following procedure.

1.

The first procedure is to make the program by setting the various
conditions.

Prograrn Mudelﬁtraight riosement _ﬂ [T Lathe

Horiz.-asiz |# 7| Wert.-axis IY vI G cads

i
Az Feed #
" Cutting feed % Rapid-traverse £ B ol

Traverze I . 1
(iralh 100 Radiuz ]

I— b ain aniz I—
Feed[.ate A000 l"."IEIEICit_'r' 1000
s [ peen [ 2
Start Posgitan I A0
High Precizian
Control Mode IN':'"T'E'l j

[~ use High Speed HRW Currert Cortrol  Cancel
M [zegquence number] for Triggerl 1 Apply

Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .
At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button  Filz |
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XY O20.0000mmjdiv

1

1
Lo
]

1

]

B e e et sk I I T

_________________________________

9154
N1GO0-100.000
GO41.
GO0=-100.000
G041,
MI33G0441.
M33

Program Mo. I [Fpuk |

— FS16:

B R e
1

(XAB-Y23 20.0000mm{div;

--------------------------------

e R e e Lttt

__________________________________

G31G54
N1GOO-AE=100.000
GO4=1.
GO0-AB=-100.000
GO4=1.

MI33G0441.

M33

File Mame  |SWG_TEST
— FS30i
* It is necessary to confirm the program code that SERVO GUIDE

makes. If you want to modify the program and add the code for
example M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
1

button EI, the [Main-program transmission] button @l

4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s all for preparation in Program Window.
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1.1.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

GraphSetting |
I Detail = l

Measure setting | Operation and Display I Scale-Time) I Scale(xt) I Scale{Circle) I

Diata Points 2000 _:I Trigger Path{Seq.ha. I vII 1 _I? I EIN compatible
[~ Sync.(5v¥-3P)
Sampling Cycle m Sampling CyclefSpindle) lﬂ W auta Origin
Comment 1 IRapid Traverse -scali
Comment 2 I
Tirne and Date I @ Always
Property. .. | Data shift. .. I Time shift... |
Axis | Kind | Liniik | Coef Meaning | Qrigin |
CH1 %{1y SPEED  1min 3750,0000...  Mator speed (SPEED) 0.0000000000, .,
Hz (1} ERR mm 0.0010000.,.  Position errar 0.0000000000. .,
CH3 {1} TCMD Alp) §0.000000...  Torgue command(TCMD)  0.0000000000. ..
che | O
ars (O
He O
J] | o |

oK I Cancel |

x

et oz |oHe o |as | cre |

s [ Extended address(E) I ] _l;
kind ISPEED 'I =
Uit [tmin =] E— =
—Explanation
Cony, Coef, I 37500 (Physical Yal.) Motor speed (SPEED)
Default physical walue is 3750¢min-13, buk if
Cony, Base I 32768 (Rawdata¥al.) | the axis is using Linear Mator, the value
depends on the resolution of position
Ovigin Yalue I a encoder.

oK I Cancel
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ﬂ

et o2 |ore e |crs | cre |

Axis

[ Extended address(E) 1} LI
Kind
; 0=
Linit o = Shift(s) =
—Explanation
Cony, Coef, 0,001 {Physical Yal.) Position error

‘iith FAD setting, this data means error for

Crigin Value internal control loop,

Physical value is need to set the length per
Cony, Base I 1 (Rawdata¥al) | pulse.
I o

(a4 I Cancel |

x

et | ez W8 o |as | e |

Axis

[” Extended addressiE) I 0 _l;
; D=
i stz | =

—Explanation
Cony, Coef, I 80 (Physical Yal.) Torque command{TCMD)
I u]

kind

Phsical value is need ta set masx. current
Cony. Base T282  (Rawdataval) | (Ap)of amplifier, Default value is 100 in
convention which convert measured data ko

Origin Yalue percent by max. torque,

oK I Cancel |

In upper windows, it is set that motor speed is displayed on CHI1,
error is displayed on CH2, and torque command is displayed on
CH3.

*  In upper example, the setting of CH3 are tuned for 80A amplifier.
Set the conversion coefficient for maximum current value of
amplifier you use.

2. The second procedure is to turn back main of Graph Window, to
change Y-T mode by pressing [Ctrl]+[T].
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3. The third procedure is to set the display setting after pressing the
[Calculation display] button @l
The sample is shown for reference.

x|

Measure setting  Operation and Display |5ca|e(\,_ﬂme)| scale(2) | Scale(Cick) |
GraphMade  |¥T ~

Operation Input 1 Input 2 Display unit  Coordinate conversion  (deg)
prawt [rr =] [acqicrt x| S [imn =] Euce ca [0
ooz [ vlfpcoce =] [ cfm =l Ewceca [0
oraws 11 =] [acqichn = | S = euceca [0
co i = A Al Hewcsca [T
oraws fjn =] | | = S euceca [0
was i = [ Al Hewceca T
oraw? fnjs =] | | = S euceca [0
oo fr— =[ [ Il deweoca [T
REF  [ja = [rom | Mormal f Polar | Angular
FILE | M M'LI

[ o | coca |

The upper window is displayed the raw results of measurement
data. The data on CH1[2,3] is displayed at Draw 1[2,3].

The unit of pulse is um because the relation between error and
pulse is seen more easily.

4.  Returning main window, this setting is terminated.
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1.1.3 Measurement

You can measure the data in the following procedure.

1. The first procedure is to press [Origin] button il at one time
in Graph Window.
In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

2. The second procedure is to press the [Main program
transmission] button El in Program Window.

3. The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

4.  The following window is the sample of the measurement data.

B8 Graph - Untitled 1{ON-LINE} 10l =l
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
=] + +
D||a| B[S [ | s o] > =t selas|=sloe] [ o
=
=
2000 & . : F# Drawt
',;”E”H‘ 5000 f f | . - ¥ Drawz
B2 1sw & i : beeed ¥ Draw3
= 000 ( -
' v I- Drawd
1000 4 p -t d
4000 | : = Draws
2388 2 b : [ Drawe
v L i I~ Draw?
] 0 — -l -
i} r l ' ' I™ | Craws
8 a —5388 - ia Iiml : ; I~ Refer;
EEE 1000 -4 ]
s -4 L |
T - _ 1 B
e I |
ISR -] I. .
SES g -8 =
00 0 2000 4000  BOO0 8000 10000 —
Time (mzec) hl
1| »

Blue: Motor speed
Red: Error
Green: Torque command
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5. By the following button, the waveform is zoomed in or out
suitably.

ot | 25 [=5] 23

You can see the waveform for example following one.

B2 Graph - Untitled1{ON-LINE} o [ 4|
File(F) Edit(E) Comm({C) Setup(3)  Wiew() Mode(M) Tool(Td Help(H)
+ +
D B2 [ %] 2oy o> =t wlas]=3(] %
=
— v D 1
4000 20 — ¥ Draw
g 20000 P v Drawz
“,“_‘Eu:‘g 1%883 15 il T g ot s V¥ Draws
- ' ™ Drawd
2000 10 i TR
10000 o L I~ Draws
1000 5 o Rk SRR oL e Rt X | Drawt
5000 "o TR S R IR Ry, o I= Drauy
0 i} | LF . . ‘xyl-.._.... I Draw?
o Y i " Draws
8 a :éggg - : I~ Refer
S -zoon 10
WHEE 10000
TR -3000 -1
xxx
g g g -15000 [}
oAnad “U3Ea0 seon 4000 4200 4400 4600 —
Time (m=ec) A
4 I N
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1.1.4  Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune time constant on rapid traverse.

1. The first procedure is to open the Parameter Window in ONLINE
state.

2. The second procedure is to select [Acc/Dcc and normal control]
in combo box of selection function.

3. The third procedure is to set time constant smaller on rapid feed.

[& Param - Untitled{ON-LINE) I =] 3

File Edit Move Window Help

(" sp | Groupi@) |+Normal Control j s IX j [V Parameter Hint

Time constant I

Acceleration afrer interpolation =]
" F
" Exponential -
' Linear Ui (v '8—
" Eell-shaped 16 = =) N S S
wo 1 : : :
—FRapid traverse ————— 0 20 40 &0 &80 100
Time ims)
# ;
=1 2 .
24 = {ms) E = 1
= a
=1 (ms) g e F REEE EEEF EP
Max, acceleration 694,44 (mmysec/sec) 5.:. | i 1 1
o 20 40 G0 20 100
Time (ms)

4. The fourth procedure is to measure the data again.
If you press the [Channel setting] button @I and change [Auto

scale] to [disable] before measurement, you can compare to the
previous data more easily.

22 Graph - Untitled1{ON-LINE) i [ 4|
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
+| ot
D= RS [F 2 = &> = wliesl=ls] 5 ol
ry
— ¥ Drawi
4000 20 e i)
Fgm  ZHom P v Drawz
£5% 3w 15 - . - : ¥ Draws
= 15000 P
i ' I Drawd
2000 10 LR 44
10000 4 A ™ Graws
1000 sl HctTT T I=| brave
0 ) |/ - — Wil = Drawy
i e [~ braws
-1000 -5 fo--
Eﬁg —-5000 : ™| Refer
EES -zooo -10
WIRE 10000
SEY -3000 -15
xx =
.-i.‘: .-i.‘: ;,g -15000 !
_hoob P3N amon Gdoo 4lon a0 4500 —
Time (mzeca) hd
.| >

For smaller time constant, you have bigger torque command, you
can see that speed and error change sharply.
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1.2

CONTOUR ERROR TUNING BY CIRCLE PATH
MEASUREMENT

1.2.1

Test Program

You can measure and tune in the following procedure.

1

2

3

4

The first procedure is to make the test program of circle in
Program Window.

The second procedure is to set for measurement in Graph
Window.

The third procedure is to run the program and to measure the
data.

The fourth procedure is to tune the parameter as the need arises.

In the Program Window, you can make and send the program in the
following procedure.

1.

The first procedure is to make the program by setting the various
condition.

Praograrm MDdEIEifElE progranm j [ Lathe

Horiz.-asis [% ™| Wert.-auis IY vI i code

=
Az Feed 5
% Cuttingfeed € Fapidtiaverse £ Bk

Loty |10 e 'I_‘”
Feedrate I 4000 \hj;?ci:ls LA
LaEELnEEI k29 Repeat I 2
Start Poziton I a0

Centol o |Advance El

™ uze High Speed HRY Cumrent Corrol Cancel

M [zequence number] far Trigger I 1 Apply

Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .
At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button  Filz |
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XY 10.0000mmfdiv &

' '
1 1
T [
|
'
1

G31G594
N1G17G01-10.000F4000.000
G17G021-10.000F4000.000
GO4=1.

NIFIG0441.

M99

Program Mo, I [ Fpk |

— FS16:

[XAB-Y23 '1§I_T. 000pmm{div:

T L T T T Sy Rl [ P
] ] 1

G31G594
N1G17G021-10.000F4000.000
G17G021-10.000F 4000.000
GO4=1.

NI3IG0441.

M99

File Mame  |SWG_TEST
— FS30:

* It is necessary to confirm the program code that SERVO GUIDE
makes.
If you want to modify the program and add the code for example
M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
1

button EI, the [Main-program transmission] button @l

4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s all for preparation in Program Window.
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1.2.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

x
IDetaiI 'l
Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I
Data Points 3000 =] Trigger Path/SeqMo. |_;” 1= :: EI::?;’:?;';'E
Sampling Cycle Ilmsec 'l Sampling Cycle(Spindle) I 'I I Aitolorigin

Cormrment 1 I Circle Tesk

Caomment 2 I

o Always

Time and Date I

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Liniik I Coef I IMeaning I Origin I
H {1y POSF T 0.0010000...  Position feedback. 0,0000000000...
Hz ¥i{Z)  POSF i 0.0010000.,,  Position feedback. 0,0000000000.,,
cHz (O

che | O

ars (O

CHe O

| | ]|

x

et ez |ore o |ers | cre |

Axis
™ Extended addressi(E) I 1} _|:;'
Kind
; =
Linik — = Shift(2) I =
—Explanation
Cany, Coef, I B0.001  (Physical al.) Position Feedback
Pheesical value is need to set the length per
Conv, Base I 1 (Raw dataval) | pulse.
Orvigin Yalue I a

oK I Cancel
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o

et o2 |ore e |crs | cre |
Axis Im vl

[ Extended address(E) 1} LI
Kind IF‘OSF vl

; 0=
Uit m Shift{s) =l
—Explanation

Cany, Coef, I B0.001  (physical wal.} Position Feedback

Physical value is need to set the length per
Conv, Base I 1 (Rawdata¥al) | pulse.
Orvigin Yalue I a

(a4 I Cancel |

In this setting, the position feedback integral value is displayed to
CH1, CH2.

2. The second procedure is to change XY mode by pressing the
[Ctrl]+[ X] after returning the Graph Window.

3. The third procedure is to set the display setting after pressing the
[Calculation display] button ﬁl
The sample is shown for reference.

xd
[Peal -]
Measure setting  Operation and Display |Sca|e(\"-Time)| Scale(x) | Scale(Circle) |
Graph Mode  |XY i
Operation Input 1 Input 2 Display unit  Coordinate corversion  {deg)
Drawl [xyv =l Jacciem 7| Jacqucnz =] Jom SleEwce ca [0
Drawz [s x| | = | = Zleuce ca [0
ows fr [ D[ Al Henceca [T
Drawd [rps ] | = | = Tl eEuce ca [0
Draws [ie | | = = Henceca [0
Draws  [rja =l = = Henceca [0
Draw? [ x| | = | = Zleuce ca [0
Draws [tuja =l = = Henceca [0
REF  [preser v| [1:20RS (Cormered Square) [ x| Mermal f Palar f Angular
FILE | M
ok | cancel |

In this window, the display is set as to display XY mode with the
data (CH1, CH2) in Drawl.

4. Returning main window, this setting is terminated.
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1.2.3

Measurement

You can measure the data in the following procedure.

L.

5.

The first procedure is to press [Origin] button il at one time
in Graph Window.

In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

The second procedure is to press the

[Main program
transmission] button El in Program Window.

The third procedure is to run the program by the pressing the
Cycle start button of machine.

In case that you set the trigger, the data measurement starts at the
same time in Graph Window.

In case that you don't set the trigger, press the [Measurement
start] button LI

The following window is the sample of the measurement data.

B8 Graph - Untitled 1{ON-LINE} 10l =l

File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)

D =] Bl [ 2] (] o™ | stles]=s]s] [& <l

=T Mode.

1]

Circle Test

20

-15

-

v Drawi
I~ Drawz
I~ Draws
I- [ratd
™ Draws
I- [rawi
I~ Draw?
I- [rawE

[~ Refer

To display the contour error of circle shape, it is necessary to

change Circle mode with pressing [Ctrl]+[B].
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7.

After pressing the [Calculation display] button @l ,

selecting the [Scale(circle)] tab. You can see the following
window, and it is necessary to set as the following.

x|
Measure setting | Operation and Display I Sicale(y-Time) | scale(xyy  Scale(Circe) I
H-Centar -10.000000 {mm)
W-Center 0.000000  (mm)
Radius 10,000000  {ram)
Division 0.010000  (mm)

ol | 1.000000

I~ Peak-Valley display

o1

Cancel |

To return to Graph Window mode, you can see the waveform as

following one.

File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)

=101 ]

D@l B8 5 £ sl &|»| = %I%I%I%I & &

Circle Test

- 10,000
:-10,000

0,000 i
1.0 -

r/’

'“'\\

<D

CIRCLE hode.

1]

— |7 Drawi

I~ Drawz

= +100.0umm I- [rawE
103‘Bum ™ Drawd
‘-‘\ N I~ Draws

! I~ Draws

"\ | I~ Draw?

',+’ } I~ Draws
/f-"j ! I~ Refer:

o

In the window, you can see the radius decreases because the

setting is that position gain 30(s™") and no feedforward.
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1.2.4  Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune feedforward coefficient.

1. The first procedure is to open the Parameter Window in ONLINE
state.

2.  The second procedure is to select the [Contour error of arbitrary
shape + feedforward] in the function select combo box and to
select the [Advanced preview FF].

(In the sample program, the advanced preview control is used.)

3. It is useful to select the [Open the different window with the
same parameter| in [Window] menu, because you can set the
plural axes at the same time with setting the parameter in one
window.

NOTE
In case of using the Windows98/Me, the resource
shortage may occur, or the display may not be
described correctly. When case occurred, don't open
the two window.

4. In the following window, feed-forward function is enable and
feed-forward coefficient is set to 100%.

[& Param - Untitled{ON-LINE) =10l x|

File Edit Move Window Help

(o 54 (5P | Group(@) |+FeedForward j iz IX j ¥ parameter Hink

iasswebFF—Ldvanced Preview FF | Al Nana FF | Fine acc./dec (FAD |
[+ FF enahle [~ Cutfrapid Feedforward switching [~ Always FF
[T FAD enable [~ Cutfrapid FAD switching £* Linear FAD
I~ &dv.fZony FE switching €€ Eell-shaped FAD

Rapid Cut [coms. |

Feedforward coefficient (0.01%) | 1000 = | 10000 3‘ 0 _:l
Welocity Feedforward coefficient (%%) oo j 10 ;| 0 _:|
Acceleration time constant (ms) = =

FAD Time constank (ms) I 0 i’ 0 i’ 0 i’

Timing adjustment

ik

Timing adjustment (F&D)

"FF Timing adjuskment

* Set both the X axis and Y axis.
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5. The fifth procedure is to measure the data again.
In this time, the getting error is lower, and zoom up the graph
with pressing the “U(up)” key.

%2 Graph - Untitled1{ON-LINE) _|ol x|
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
Dl=l@| & 72| | o> Bl slasl=ls 5 o)
Circle Test - |7 Sra
R: 10.000 [~ Drawez
5 'S_DD'SSD = +10.0um II: Diraw
G: 100.0 . - Drravd
Z 10 7 ’T.EN ™ Orane
B I~ Drawe
I- [rawi
it M T ™ Do
p & I™ Refer
E F
4 | ;I
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1.3 CIRCLE MEASUREMENT FOR AN ANGULAR AXIS

You can measure in the following procedure.

1  The first procedure is to make the test program of circle in
Program Window.

2  The second procedure is to set for measurement in Graph
Window.

3 The third procedure is to run the program and to measure the
data.

1.3.1 Test Program

In the Program Window, you can make and send the program in the
following procedure.

1. The first procedure is to make the program by setting the various
condition.

Pragram MDdEIEirdE program j [T Lathe

Honz-awis [+ T Vet -azis IY "I G o

e
Az Feed A
£ Cutting feed € Bapidtraverse £ Bl

[;;TLSE | 0 Radus [ 10
M i
Feedrate I 4000 < ;Sﬂi:ls T
Tapping Ve >
M code Repeat I
Start Pogitan I a0
High Precision

Control Mode I.ﬁ.dvance j
™ use High Speed HRY Curent Control Cancel

M [zequence number] for Trigger I 1 Apply
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2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

X 10.0000mmfdiv - 2

_________________________________

G31G594
M1G17G021-10.000F4000.000
G17G021-10.000F4000.000
G041,

MI33G0441.

M33

Frogram Mo. I [t I

— FS16i

U N | i —— - -
1 1 1 1 1 1 [
' ' ' ' ' ' '

[XAB-Y23 10.000pmm}div:

________________________________

G31G594
M1G17G021-10.000F4000.000
G17G021-10.000F 4000.000
G041,

M333G0441.

M33

File Name  |SWG_TEST
— FS30:
* It is necessary to confirm the program code that SERVO GUIDE
makes. If you want to modify the program and add the code for

example M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
button EI, the [Main-program transmission] button El
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4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s for preparation in Program Window.
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1.3.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.
x

Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I

= . - BIM compatibl
Data Foints 5000 = Trigger PathjSeq.Ho. | v[l 15! I” BN compatible

[ Sync.(3v-5p)
Sampling Cycle Ilmsec 'l Sampling Cycle{Spindle) I 'I ¥ auto Origin

Cormrment 1 I

Caomment 2

Time and Date I  Always

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Liniik I Coef I IMeaning I Origin I
H Z{3 POSF T 0.0010000...  Position feedback. 0,0000000000...
Hz w1y  POSF i 0.0010000.,,  Position feedback. 0,0000000000.,,
cHz (O

che | O

ars (O

CHe O

| | ]|
oK I Cancel |

ﬂ

et ez e o |crs | cre |

Axis I vl
m [ Extended address(E) 1} LI
Kind IF‘OSF - I
; 0=
Uit m Shift{s) =l
—Explanation
Cany, Coef, I B0.001  (physical wal.} Position Feedback
Physical value is need to set the length per
Conv, Base I 1 (Rawdata¥al) | pulse.
Orvigin Yalue I a

(a4 I Cancel |

x

it 2 |ore o |as | cre |

Axis

[ Extended address(E) 0=
kind

Shift(S 0=
Uit p— = 3! =l
—Explanation

Conv, Coef, I 8.001  ({Physical¥al.) | Position Feedhack

Phtsical value is need ta set the length per
Canv, Base I I {Raw dataval) | pulse.
Ovigin Yalue I a

oK I Cancel
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CH1 and CH2 are set so that position feedback integral values
are output on CH1 and CH2.

2.  The second procedure is to change XY mode by pressing the
[Ctrl]+[X] after returning the Graph Window.

3. The third procedure is to set the display setting after pressing the
[Calculation display] button @l
The sample is shown for reference.

xd

Measure setting  Operation and Display |Scale(Y-Time)| Scale(xy) | Scalefcircle) |
GraphMade |2 ~

Operation  Input 1 Input 2 Display unt  Coordinate conversion  {deg}
Drawl [zy | Jacqicht = facqichz =] fmm T ewce ca [ a
oraw2 [uie | | = = Hence ca [0
Drawd [uin | | = = Zleuce ca [0
Drawd [ie | | = =l T ewce ca [0
Draws [ruja =l = = Hence ca [0
Draws [uie | | =l | =l Tl euce ca [0
oran? [uie | | = = Hence ca [0
Draws [tuja =l = = Hence ca [0
REF  [uim =] [Programwindon [rom 7] ormal fPolar / Anguler
FILE | Open. |

ok | cancel |

In this window, the display is set as to display XY mode with the
data (CHI1, CH2) in Drawl.

Set perpendicular axis as Input 1 and angular axis as Input 2.
And select "A: Angular axis" as Coordinate conversion and set
the degree of the angle beside it.

4. Returning main window, this setting is terminated.
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1.3.3 Measurement

You can measure the data in the following procedure.

1. The first procedure is to press [Origin] button il at one time
in Graph Window.
In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

2. The second procedure is to press the [Main program
transmission] button El in Program Window.

3. The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

4.  The following window is the sample of the measurement data.

After conversion from Angular axis to Perpendicular axis

_ioix
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
Dl|@| ma|a [ 2| =lew| o> Bt srlss]=sles] [ £
40 : = W Drawt
I~ Drawz
n - e S I~ Draws
20 / \\.\- : I™ | Cravd
.!'I N [~ braws
10 ,’ "'E I- [rawi
ol ; | . I [~ Braw?
1 "' I™ | Craws
-10 ; -
\ Wi [ Refer
] -z0) 4
¢ A
2 a0 ; R 1
- ] I 1
= R R T 0 20 L
¥ [mm) hd
1| |L|_‘

When you press [Ctrl]+[R], the angular conversion will be
switched as toggle.
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Before conversion from Angular axis to Perpendicular axis

il
FiledF) EditlE) Comm{Z) Setup(s) “iew(¥) Mode(M) Tool(T) Help(H)
Dl=l@| & 72| | o> Bl slasl=ls 5 o)
40 T Y T 5 - v Drawi
- ' ,r'if"-.“ e v ™ Drawz
| I~ Draws
oof v - \\ : I~ Grawd
\‘ | Draws
1 Y N\ [~ Brawe
0 : \ I~ Graw?
10 ' N I~ Draws
: \ [~ Refer
=20 i i
a . ~
= -30f - s
. ' N g
= BT = ] =] 20 (.
S (mm ) -
4 3

5. You can use Circle mode against the waveform which is
converted from Angular to Perpendicular. Press [Ctrl]+[B] to
change to Circle mode.

B2 Graph - Untitled1{ON-LINE}

File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)

D|g| ®|E| [F 2] 2] &> = wilzs|=ls] [k o

=101 ]

CIRCLE Mode.

4

— ¥ Drawt
I~ Drawz
I- [rawE
I~ Draw
I~ Draws
I~ Draws
I~ Draw?
I~ Draws

I~ Refer:

"L
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1.4 TUNING OF OVERSHOOTS BY MEASURING A SQUARE
PATH

You can measure and tune in the following procedure.

1 The first procedure is to make the test program of square in
Program Window.

2  The second procedure is to set for measurement in Graph
Window.

3 The third procedure is to run the program and to measure the
data.

4 The fourth procedure is to tune the parameter as the need arises.

1.4.1 Test Program

In the Program Window, you can make and send the program in the
following procedure.

1.  The first procedure is to make the program by setting the various
condition.

Prograrn MudeISquare prograrm j [T Lathe

Horiz.-axis [% 7| Wert.-anis Ik( vI 5icode
%

bz Feed
% Cutting feed ) Fapid-haverse

E;d:gth | 20 Radus | 10
b ain auiz
Feedrate I 4000 Velocity I 1000
T apping | b2 | 1
M code Fiepeat
Start Pozitan I a0
High Precizion

Contral Mode I"':"":I““E'”':E j
I~ use High Speed HRY Currert Cortral  Cancel

M [zequence number] for Triggerl 1 Apply
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2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

X-Z 10.004

__J__J______
1
1
1

__A
1
1
1

' '
' '
T T
1 1
' '
L i
1 1
1 1
coocgpoogoo
1 1
1 1
==
' '
1 1
food

aoo oodiood

G154 -
N1G0ER1

G01:20.000F2000.000
G012-20.000F2000.000
G01:¢-20.000F2000.000
G01220.000F2000.000

GOBPD

G041,

N3IIG041. |

Frogram Mo. I [t I

— FS16i

%AB-Z 10.0000mmjdiv.

___1__J__J______L__L__l__J__J___
1 1 1
| |

'
'
T
1
'
———— -
1

codioodboo
codoodboo

1
pEegeegeegoe
] ] ]
] ] ] 1 ]
e I E e I ]
' ' ' 1 ' ' '
] ] ] [ ] ] ]
Loonoodoodoodbooboobootoodooadaod

G154 N
N1G05.101

G01348=20.000F 2000.000
G012=-20.000F2000.000

G134 =-20. 000F2000.000
G012=20.000F 2000.000

GO5.100

G4,

N3IIG041. |

VY RN N [ p—

1
[ '
T T
1 1
[ '
el e
[ 1
1 1
T
[ 1

[
[
[
[
' 1
' I
T [
1 [
' 1
i =
1 [
1 [
o
1 [
1 [
v
[

File Mame  |SWG_TEST
— FS30i

* It is necessary to confirm the program code that SERVO GUIDE
makes.
If you want to modify the program and add the code for example
M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
(=] : f oot 1

button EI, the [Main-program transmission] button @l
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4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s all for preparation in Program Window.
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1.4.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.
x

Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I

= . - BIM compatibl
Data Foints 3000 = Trigger PathjSeq.Ho. | v[l 15! I” BN compatible

[~ Sync.(5v¥-3P)

Sampling Cycle Ilmsec 'l Sampling CyclelSpindle) Ilmsec 'I [ auto Origin

Comment 1 I Square Test

Caomment 2 I

o Always

Time and Date I

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Liniik I Coef I IMeaning I Origin I
H {1y POSF T 0.0010000...  Position feedback. 0,0000000000...
Hz ¥i{Z)  POSF i 0.0010000.,,  Position feedback. 0,0000000000.,,
cHz (O

che | O

ars (O

CHe O

| | ]|
oK I Cancel |

x

et ez |ore o |ers | cre |

Axis i1
— ™ Extended addressi(E) 0=
Kind |p05|: - I
; 0=
Unit m Shift{s) =i
—Explanation
Cany, Coef, I B0.001  (Physical al.) Position Feedback
Pheesical value is need to set the length per
Conv, Base I 1 (Raw dataval) | pulse.
Orvigin Yalue I a

oK I Cancel |

x

it e e o | s | cre |

Axis I vl
e [~ Extended address(E) I 0 _l;
kind IF‘OSF - I
Shift(S o=
Uit - = (3 =
—Explanation
Conv. Cosf, I 8.001  {Physical ¥al.) | Position Feedhack
Physical value is need ta set the length per
Conv, Base I 1 {Rawdata¥al) | pulse.
Ovigin Yalue I a

oK I Cancel
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4.

In upper window, the position feedback integral value is

outputted to CH1, 2.

The second procedure is to change XY mode by pressing the

[Ctrl]+[X] after returning the Graph Window.

The third procedure is to set the display setting after pressing the

[Calculation display] button @l
The sample is shown for reference.

GraphSetting

IDetaiI 'l

Measure setting  Operation and Display |Scale(Y-Time)| Scale(xy) | Scalefcircle) |

Graph Made

Operation

-

Input 1 Input 2 Display unit

Coordinate conversion  (deg)

Drawl [zy

| Jacqicht = facqichz =] fmm

Tl euce ca [ @

Drawz [mja

=l = =

jG‘Nf‘Pf‘A| 0

Drawd [Mia

=l = =

jﬁ‘N(“p(“A] i

Draws [nga

= = =

ﬂGN(‘P(‘A| i

Draws [ja

=l = =

jﬁ‘N("p(“A| i

Drawe [ia

=l = |

jGN(“p(“A| i

Draw? [mja

=l = =

SleEwce ca [0

Draws [Mia

=l = =

jﬁ‘N(“p(“A] i

REF IPRESET j I 1: 20R5 (Cornered Square) Imm

j Mormal f Polar § Angular

FILE | open... | Misc... |
O I Cancel |

In this window, the display is set as to display XY mode with the

data (CHI1, CH2) in Drawl.

Returning main window, this setting is terminated.
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1.4.3 Measurement

You can measure the data in the following procedure.

L.

The first procedure is to press [Origin] button il at one time

in Graph Window.
In case that you set trigger, press the [Measurement start] button

Ll, too. (The mode changes to trigger waiting mode.)

The second procedure is to press the [Main program
transmission] button El in Program Window.

The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

The following window is the sample of the measurement data.

B8 Graph - Untitled 1{ON-LINE} 10l =l

File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
D[\ B3| [F 8| FeF] &> = slesl=slos] [v

— ¥ Draw1
I~ Drawz
S I~ Draws
I- [ratd
™ Draws
I- [rawi
I~ Draw?
I- [rawE

[~ Refer

%=1 Mode.
1
ra
n

35
X (mm) i
1 [ »
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5. The display range is changed to observe the overshoot at the
upper right.
You can change the scale setting with the [F3] button.

GraphSetting x|
IDetaiI 'l
Measure setting I Operation and Display I Scalefy-Time)  ScalelXy) | Scale(Circle) I

(¥ mode | COMTOUR mode)
Origin Division

Horizankal 20 0.0 {mrn)

Wertical I -3 I L {mim)
(CONTOUR mode)

Magnify I 1

oK I Cancel |

In upper sample, the center of abscissa axis is changed to 20, one
division is changed to 0.01 mm, the center of ordinate axis is
changed to -3, one division is changed to 1mm.

6. Turning to the graph window, you can see the corner of the
previous square in detail.

o
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
D= B2 [F 2] e o> = wlms=(s] &
1.0 = v Drawi
™ Drawz
0. Dt - e i = Draws
1o T e g | Dravd
o~ I- [raws
“Z.0 I~ Drawe
a0 I- [rawi
I~ Draws
o [~ Refer
] =.0
3
= 6.0
T
. TTO0e9E {907 19.99 20,01 2003 20.05
X m -
.| [

In this sample, you see that the occurred overshoot is about 50
pum.
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1.4.4 Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune the Automatic corner deceleration.

1. The first procedure is to open the Parameter Window in ONLINE
state.

2. The second procedure is to select the [Acceleration + Advanced
Preview Control] in the combo box on function select and to
select the [Corner deceleration] tab.

(In the sample program, the advanced preview control is used.)

3. The third procedure is to check the [Corner deceleration with
velocity difference] and to set the parameter of the allowed
velocity difference.

& param - F51999_20050516.prm{0FF-LINE) =] =]

File Edit Move Window Help

{* s¥ " Sp | Group(G) |+Advanced Presiew Ct. j Aixis Ix j [V Parameter Hint

Time constant  Corner deceleration I are radius deceleration I COther sekting I

o) L

d
20

(.1 mdmin
15

10

5

500 = (menrin

F
u]

-0 10 u] A0 20
Time 10ms)

*  These parameters are common values among all axes. It is not

necessary to set each axis.
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4.  The fifth procedure is to measure the data again.
If you press the [Channel setting] button @l and change [Auto

scale] to [disable] before measurement, you can compare to the
previous data more easily.

B2 Graph - Untitled1{ON-LINE} o [ 4|
File(E) EditE} Comm{Z) Setup(Z) “iew(¥) Mode(M) Tool(T) Help(H)
Dl=l|l b8 (5 2| @] o> = el & o
10 = |7 Drawi
I~ Drawz
0.0 - . - [ Draws
10 ™ Drawd
I~ Draws
-Z.a | I~ Draws
50 I~ Draw?
I~ Draws
=40
[ Refer
. =5.0
o
= -6.0
7
. TTOYReE 1997 1999 Z0.01 2003 20.05 | |
X m -
4| |L|_

You can see that the overshoot is lower by the function
Automatic corner deceleration.
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1.5

TUNING OF OVERSHOOTS BY MEASURING A SQUARE

PATH WITH ROUNDED CORNERS

1.5.1

You can measure and tune in the following procedure.

1 The first procedure is to make the test program of square with 1/4

arc in Program Window.

2 The second procedure is to set for measurement in Graph

Window.

3 The third procedure is to run the program and to measure the

data.

4 The fourth procedure is to tune the parameter as the need arises.

Test Program

In the Program Window, you can make and send the program in the

following procedure.

1.  The first procedure is to make the program by setting the various

condition.

Pragrarm Ml:u:lel Square with 1/44mc j [~ Lathe

Horiz.-axis [% 7| Wert.-axis I\r’ vI lxicode

Hiz Feed e
% Cufting feed € Fapid-haverse € Borl

Side .
LEndth I 20 Fadiuz

b ain amiz
Feedrate I 4000 el 1000

Tapping b 29
M code Fepeat

Start Pozitan an

AL

High Precizion
Contral Maode I.ﬂ.dvance j

[ use High Speed HRY Current Control Cancel
M [zeguence number] for Triggerl 1 Apply
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2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

X 10.0000mmfdiv -

VY RN N [ p—

1
[ R | R

cofoodoodoodboo

'
' '
T T
1 1
' '
=T =T
1 1
1 1
coqo oo coo
1 1
1 1
-— -—
' '

[
T
1
[
r
[
1
S
[
[
1
[

1 1
bootoodoadoadboobooboctocdacadaos

G31G594 -
M1GO0120.000F 4000.000
G17G02<5.000-5.000R 5. 000F 400C
GO1Y-20.000F 4000000
G17G02-5.000-5.000R5.000F 400
GOT+-20.000F 4000.000
G17G02--5.0005.000R 5. 000F 400C

G020, 000F 4000.000 il
1] | »

Frogram Mo, I It I

— FS16i

%AB-Z 10.0000mmjdiv.

L - - L |- Lol
1 1 ] 1 1

1
peeveegeagepdPes
1 1 1
1 1 1
Loeoooodgoosoo

' '
' '
T T
1 1
' '
—m—
1 1
1 1
oo Spoogoo
1 1
1 1
boocoodo
' '

[
[
[
[
' 1 1
' [ I
T T [
1 1 [
' [ 1
i R i It [
1 [ [
1 [
-
[ [
[ [
1 1
[ [

VY RN N [ p—

1 1 1 1 1 1
Loeonoodoodoodbootoobondondandand

G31G34 -
M1G0TAB=20.000F 4000.000
1860348 =5 000<=-5000R5.000f

G 0NZ=-20.000F 4000, 000
18G0%:4B=-5.000=-5.000R5.000
GOT+4E=-20.000F4000.000
G18G0%-4B=-5.000=5 000R5.000F

G EII'I Z=20.000F 4000.000 | _Ij
4 4

File Name  |SWG_TEST
— FS30i

* It is necessary to confirm the program code that SERVO GUIDE
makes.
If you want to modify the program and add the code for example
M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
I

button EI, the [Main-program transmission] button El
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4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s all for preparation in Program Window.
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1.5.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.
x

Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I

= . - BIM compatibl
Data Foints 3000 = Trigger PathjSeq.Ho. | v[l 15! I” BN compatible

[~ Sync.(5v¥-3P)

Sampling Cycle Ilmsec 'l Sampling CyclelSpindle) Ilmsec 'I [ auto Origin

Comment 1 I Square Test

Caomment 2 I

o Always

Time and Date I

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Linik I Coef I IMeaning I Origin I
H {1y POSE i 0.0010000...  Position feedback 0,0000000000...
Hz ¥ (Z) POSF i 0.0010000.,,  Position feedback 0,0000000000.,,
cHz (O

che | O

ars (O

CHe O

| | ]|

Cancel |

x

et ez |ore o |ers | cre |

Axis i1y -
- ™ Extended addressi(E) 0=
Kind |p05|: - I
; 0=
Unit m Shift{s) =i
—Explanation
Cany, Coef, I B0.001  (Physical al.) Position Feedback
Pheesical value is need to set the length per
Conv, Base I 1 (Raw dataval) | pulse.
Orvigin Yalue I a

oK I Cancel |

x

it e e o | s | cre |

Axis I vl
e [~ Extended address(E) I 0 _l;
kind IF‘OSF - I
Shift(S o=
Uit - = (3 =
—Explanation
Conv. Cosf, I 8.001  {Physical ¥al.) | Position Feedhack
Physical value is need ta set the length per
Conv, Base I 1 {Rawdata¥al) | pulse.
Ovigin Yalue I a

oK I Cancel
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4.

In this window, the position feedback integral value is outputted

to CH1, 2.

The second procedure is to change XY mode by pressing the
[Ctrl]+[X] after returning the Graph Window.

The third procedure is to set the display setting after pressing the
[Calculation display] button @l
The sample is shown for reference.

GraphSetting |
I Detail e l

Measure setting  Operation and Display |Scale(Y-Time)| Scale(xy) | Scalefcircle) |

Coordinate conversion  (deg)

Tl ewceca [0

jG‘Nf‘Pf‘A| 0

jﬁ‘N(“p(“A] i

ﬂGN(‘P(‘A| i

jﬁ‘N("p(“A| i

jGN(“p(“A| i

Sl Euce ca [0

Graph Made
Gperation  Input 1 Input 2 Display urit

Drawl [zy | Jacqicht = facqicht =] fmm
Drawz [mja =l = =

N T | — | —
e | | — |

Draws [ja =l = =

2 e | s | — |

Draw? [mja =l = =

P e | | —

jﬁ‘N(“p(“A] i

REF IPRESET j I 1: 20RS (Cornered Square)

Il'ﬂl'ﬂ

FILE |

Open...l

j Mormal f Polar § Angular

Misc. .. |

o1

Cancel |

In this window, the display is set as to display XY mode with the
data (CHI1, CH2) in Drawl.

Returning main window, this setting is terminated.
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1.5.3 Measurement

You can measure the data in the following procedure.

L.

The first procedure is to press [Origin] button il at one time
in Graph Window.

In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

The second procedure is to press the [Main program
transmission] button El in Program Window.

The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

The following window is the sample of the measurement data.

-l
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
Dl|@| ma|a [ 2| =lew| o> Bt srlss]=sles] [ £
- = ¥ Drawl
I~ Drawz
0 P - ~ I Draws
5 4 I~ Grawd
™ Draws
-10 I- [rawi
-15 - ! I~ Draw?
I- [rawE
20 [~ Refer
_ -5 | }
L /
= =30 2 ol
7
= T 5 15 %= 35 | |
X (mm -
1 |
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5. The display range is changed to observe the overshoot at the
upper right.
You can change the scale setting with the [F3] button.

GraphSetting x|
IDetaiI 'l
Measure setting I Operation and Display I Scalefy-Time)  ScalelXy) | Scale(Circle) I

(¥ mode | COMTOUR mode)
Origin Division

Horizankal 23 0.0 {mrn)

Wertical I € I L {mim)
(CONTOUR mode)

Magnify I 1

Cancel |

In upper sample, the center of abscissa axis is changed to 25, one
division is changed to 0.01 mm, the center of ordinate axis is
changed to -6, one division is changed to 1mm.

Turning to the Graph Window, you can see the corner of the
previous square in detail.

o
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
D= B2 [F 2] e o> = wlms=(s] &
= v Drawi
-z.0
™ Drawz
-3.0 I~ Draws
™ Dravd
-4.0
I“——'—'-—__ I-Draw5
50 T I Drawe
60 i I- [rawi
I~ Draws
To [~ Refer
) -5.0
4
= -8.0
0
H o WUgE e e &m0l B0 505 (.
X (mm ) i
.| [

In this sample, you see that the occurred overshoot is about 3 pm.
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Reference)
The reference path is prepared in case that you select the [Square
with 1/4 arc], the program path (length = 20 mm and radius of
corner = 5 mm), in the Program Window.
If you can select [PRESET] at [PEF] in [Calculation and display
setting], you can use the reference path, In the wave display
ON/OFF panel, use on Contour mode etc with Refer checked.
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1.5.4 Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune velocity cramp by circle radius.

1. The first procedure is to open the Parameter Window in ONLINE
state.

2. he second procedure is to select the [Acceleration + Advanced
Preview Control] in the combo box on function select and to
select the [Arc radius deceleration] tab.

(In the sample program, the advanced preview control is used.)

3.

In the following window, it is shown to set the parameter.

& param - Untitled{DN-LINE) oy ] 4
Eile Edit Move Window Help

{* sy " Sp | Group(&) |+Advanced Presiew Cl. j Aodis Ix j [V Parameter Hint

Time constant | Corner decelsration  Arc radius deceleration | Other setting I
Arc radius-base feed rate clamp

Maximum Feed rate for arc radiu

myming
Arc radius value corresponding
to & maximum feed rate

Lower Feed rate limit

5.000mm

mmmin

Max, acceleration

55,56 {mm/sec/sec)

o 20 40 60 80 100
Radiuz

*  These parameters are common values among all axes. It is not

necessary to set each axis.
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4.  The fourth procedure is to measure the data again.
If you press the [Channel setting] button @l and change [Auto

scale] to [disable] before measurement, you can compare to the
previous data more easily.

o
File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)
D=8 bS8 [ 2| G| || B wlasl=]es] [ ol
= |7 Drawi
-z2.0
I~ Drawz
-3.0 5 I- [rawmE
: I~ Draw
—— I~ Draws
-5.0 perd ™ I~ Draws
%0 i I~ Draw?
I~ Draws
r.a [ Refer
] 5.0
<
= -3.0
o :
Ho I 0E st ar o499 o500 2503 8505 (-
H (mm ) =z
4| |L|_

You can see that the overshoot become less by the function
Automatic deceleration.
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1.6 TUNING OF RIGID TAPPING SYNCHRONOUS ERROR

You can measure and tune in the following procedure.

1 The first procedure is to prepare the NC parameter.

2 The second procedure is to make the test program for rigid
tapping in Program Window.

3 The third procedure is to set for measurement in Graph Window.

4  The fourth procedure is to run the program and to measure the
data.

5 The fifth procedure is to tune the parameter as the need arises.

1.6.1 Preparation on NC

It is necessary to set the following parameters for output of
synchronous error in rigid tapping mode.

#7 #6 #5 #4 #3 #2 #1 #0
[ 370 | | | | Esv | | | | | |

#5 ESV  Rigid tapping synchronous errors are:
0:  Not output to the tapping axis.
1:  Output to the tapping axis.

(SERVO GUIDE operation)
1. The first procedure is to select the [Parameter table] (The last
item) at [Function group combo box] in Parameter Window.

2. The second procedure is to jump to the No. 3700 with [Ctrl]+[G].

3. The third procedure is to change the bit parameter as following.

3626 | A [mET" 0 0
3B27 | A |TBE: 1] 0
3661 | S [WwIES: 0 <
3666 | 5 |LIB4: 0 5
7 | S Egg 0 <
I67E | 5 e ] -
3681 | 5 |[BD: 0 I’
3700 | L | 00100000 < <
A7mM | annnnnnn - .
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1.6.2

Test Program

In the Program Window, you can make and send the program in the
following procedure.

1. The first procedure is to make the program by setting the various

condition.
Frogra Mndelﬁigid Tap j [T Lathe
Hariz.-asis |4 7| Wert-axiz IZ "I fieods
) 5
iz Feed

% Cuttingfeed €7 R apid-traverse  Borl

Bzﬁth | 20 Rpont | 10
b ain ariz
Feedrate I 2000 Yelocity I 2000
Tapping 29 | 2
W it Repeat
Start Pozitan I an
High Precizion

Cortral Mode INDrmaI j
™ uze High Speed HRY Current Cortral Cancel

M [zequence number] for Trigger I 1 Apply

2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button File |

XZ 10.0000mmidiv
GI1G34

N1M 2952000

G:842-20.000R-10.000F 2000.000K.1
GE0

GO4K1.

NI39G04X1.

M33

Frogram Mo. I [nput |

— FS16:
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[XAB-Z 5.0000mm}div | |

R e e -
1

[ E A (e [ —
] 1 [

----------------

T T P

_________________

-----------------

e I R

_________________

G31G94
N1M2352000
G842=-20.000R-10.
G0

GO4=1.
M333G0441.

M33

000F2000.000K1

File Mame  |SWG_TEST

— FS30:

It is necessary to confirm the program code that SERVO GUIDE

make.

If you want to modify the program and add the code for example

M code, you can edit the program text directly.

The third procedure is to press the [Sub-program transmission]

button EI, the [Main-program transmission] button El

The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is

correct.
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1.6.3 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

GraphSetting x|
I Detail x l

Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I

= . - BIM compatibl
Data Foints 6000 = Trigger PathjSeq.Ho. | v[l 15! I” BN compatible

[~ Sync.(5v¥-3P)

Sampling Cycle Ilmsec 'l Sampling CyclelSpindle) Ilmsec 'I [ auto Origin

Comment 1 | Rigid Tap Test

Caomment 2 I

 always

Time and Date I

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Liniik I Coef I IMeaning I Origin I
CHL [MzZ¢3  SPEED  tfmin 3750.0000... Makor speed (SPEED) 0.0000000000..,
cHe (BFlz i =vhC pulse 1,0000000,..  Synchronous error 0,0000000000,,,
cHz (O
o4 (O
ars (O
CHe O

| | ]|

Cancel |

ﬂ

et ez e o |crs | cre |

Axis I vl
m [ Extended address(E) I 1} _I;
Kind ISPEED 'I
; Shifk(S) i
Lnit Il Jrin vI =l
—Explanation

Cony, Coef, I 37500 (Physical Yal.) Motor speed (SPEEDY
Defaulk physical value is 3750{min-1), but if

Conv, Base I 32768 (Rawdata¥al.) | the axis is using Linear Mator, the value
depends on the resolution of position

Orvigin Yalue I a encader,

(a4 I Cancel |

x

it e e o | s | cre |

Axis I vl
HEl [~ Extended address(E) I ] _l;
kind ISVNC 'I
; ahift(5) 0=
Lnit Ipulse vl =l
—Explanation

Conv, Coef, I 1 {Physical ¥al.) Synchronous error
Default physical value is 1{pulse). And

Cony, Base I 1 {Rawdata¥al) | synchronous srror 4096 pulses is equivalent
ko 1 rotation of main-axis,

Ovigin Yalue I a

oK I Cancel
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The upper window is set to display the velocity of Z axis in CH1
and the synchronous error of Z axis in CH2.
*  The synchronous error data is output to tapping axis (servo axis).

2. The second procedure is to turn back main of Graph Window, to

change Y-T mode by pressing [Ctrl]+[T].

3. The third procedure is to set the display setting after pressing the

[Calculation display] button @l
The sample is shown for reference.

]

Measure setting  Operation and Display | scale(y-Time) | Seale() | Scalefcircle) |
Graph Made -

Operation Input 1 Input 2 Display unit  Coordinate conversion  (deq)
prawt [v1 = [acoicr 7] | Hfmn = Enceca [0
pawz [rr =] [acqicre =] | S =l Enceca [0
) | =2 S ence ca [0
Draws Jups 7| | = = D eEnce ca [0
braws Juin =]} = =l HeEnce ca [0
oo fr = A A Hewceca [T
T | e | | p— CUREN ST
owafn [ [ Al dencrca [T
REF  [ua =l [forn | Mormal { Polar § Angular
ALE | e _Msc.. |

[ o« | conce |

In the above settings, the result of measurement on CHI is
directly output to Drawl, and the result of measurement on CH2
is directly output to Draw?2.

4. Returning main window, this setting is terminated.
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1.6.4 Measurement

You can measure the data in the following procedure.

1. The first procedure is to press [Origin] button il at one time
in Graph Window.
In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

2. The second procedure is to press the [Main program
transmission] button El in Program Window.

3. The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

4.  The following window is the sample of the measurement data.

B8 Graph - Untitled 1{ON-LINE} 10l =l

File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)

D@ Bl&| [ 2| =] o> = %lb«:loql%l &

Rapid Tap Test
ZDDD apl ap es sl l; Drawl
o 20000 ¥ Drawz
.E'Elm 1!13388 [~ Draws
£
2B Velocﬂy on Z axis I Drawd
10000 : I Draws
5388 t/ i I™ | Craws
D ..\ - ' I~ Drawy
D ; I- [rawE
-500 1 R T L I
_ ~5000 1 I Refer
= -1000 5 I )
EE -10000 v\
o tlsoo : Synchronous error
5% 15000 , : ,
A& -z000
-20000 0 1000 2000 3000 4000 5000 000 TOOO 8000 9000 10000 —
Time msec) hl
1 [ »

In upper sample, the waveform on rapid traverse to R point and
on tapping from R point are displayed.

Blue : Velocity on Z axis
Red : Synchronous error
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5. The synchronous error data from linear to R point is no meaning

because the program doesn't take synchronous mode between
servo and spindle.

Then to see more easily the part of tapping actually, red
waveform is zoomed in vertical.

With [Arrow] button il is kept on, click the arbitrary point on
red waveform, so the red waveform becomes bold line.

To press the [Zoom in at vertical] button ﬁl at some times,
zoom the waveform till the suitable size.

B8 Graph - Untitled 1{ON-LINE} 10l =l
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
Dl|@| ma|a [ 2| =lew| o> Bt srlss]=sles] [ £
Rapid Tap T -
apl ap Test = F Drawl
S v Drawz
E'._-:l“ I~ Draws
=B I~ Grawd
™ Draws
I~ Graws
I~ Draw?
"H I- [rawE
. ii i o ik e S et
= '
] : Synchronous
33 . error
B 2000
—400 0 1000 2000 3000 4000 S000 6000 TOOO 8000 9000 10000 —
Time (mzec) hal
1 [ »

To click the white part on graph, the red waveform turn to the
thin line.
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1.6.5 Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune the Position gain.

1. The first procedure is to open the Parameter Window in ONLINE
state.

2. The second procedure is to check the [SP] side at [Servo spindle
parameter switching] radio button in Parameter Window.

3. The third procedure is to select the [Rigid tapping] in the combo
box on function select.

4. The fourth procedure is to select the [Position control] on
function select tab.
You can see as the following picture.

& Param - Untitled{ON-LINE) I ] 3

Eile Edit Move Window Help

sy (v SP | Group(G) IRigid Tapping j Axis ISl j [V Parameter Hint

Command Setting I Yelocity Contral (MAIN) I Welocity Control (SUB)  Position Control |
— Position Gain (MAIN) (0.01s-1)

Position ain {Tapping-axis) (0.01s-1)

{High) 3000 = {Common ko all gears) 3000 _l:l
{Medium High) 3000 = {1st-stage gear) 3000 =
{Medium Low) 3000 = {Znd-skage gear) 3000 =
(Low) 3000 ;| (3rd-stage gear) 3000 i
(4th-stage qear) (T series) 0=

¥ Use af spindle switching function —

—Position Gain (SUB) (0.01s-1)

{High a 3:

(Low) o _|;

5.  To raise the position gain, it is necessary to change as the
following.

& Param - Untitled(ON-LINE) I ] 3

Eile Edit Move Window Help

v (v 5p | Group(G) |Rigid Tapping =] axisfsi =] I Parameter kint

Command Setting I Yelocity Control (MATN) I Welocity Control (SUB)  Position Cantrol |

r—Position Gain (MAIN) (0, . | —Position Gain { Tapping-axis) (0,015-1)
{High) 5 {Common ko all gears) 5000 =
{Medium High) {1st-stage gear) 5000 ::II
(Mediurmn Low) (2nd-stage gear) Soaa :j'
{Low]) {ard-stage gear) 5000 ==
— (4th-stage gear) (T series) i +/
v Use of spindle switching Function i

—Position Gain (SUE) (0.015-1)

(High} 0 3:

{Low) =
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*  There is the case that you see the message of [NC power OFF]

when you change the parameter.
In this case, it is necessary to turn NC off and on. Then operate
as the following.
Parameter window:

It is necessary to press the [Reconnection] in [File] menu.
Program window:

It is necessary to press the [Reconnection] in [File] menu.
Graph window:

It is necessary to press the [Disconnection] button El at
first and to press the [Connection] button T |

6. The sixth procedure is to measure the data again.
If you press the [Channel setting] button @l and change [Auto

scale] to [disable] before measurement, you can compare to the
previous data more easily.

22 Graph - Untitled1{ON-LINE) i [ 4|
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
D= RS [F 2 = &> = wliesl=ls] 5 ol
Eapid Tap Test
i e weE = ¥ Drawi
400 i
= - 5 ; [+ Drawz
=} 1500 [ . Velocity on
£ 300 ] : _ = Draws
=B 100) Z axis I~ Dravs
Egg i I- [raws
flili] Ay : [~ Brawe
8 _I' " . l ' o I =1 I™ | Crawy
4
S S L | V-J I=| Dravwe
= 100 i I™ Refer
<] -1000 r '
%% =200 !
" e Synchronous
L error
g 2000
-400 0 1000 2000 3000 4000 5000 B000 7000 S000 9000 10000 —
Time (mzec) il
. | »

You can see that the synchronous error is lower by the raising the
position gain.
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1.7

TUNING OF CONTOUR ERROR BY MEASURING A Cs
CONTOUR CONTROL PATH

1.7.1

You can measure and tune in the following procedure.

1  The first procedure is to make the test program for the Cs
contouring control in Program Window.

2  The second procedure is to set for measurement in Graph
Window.

3 The third procedure is to run the program and to measure the
data.

4 The fourth procedure is to tune the parameter as the need arises.

Test Program

In the Program Window, you can make and send the program in the
following procedure.

1. The first procedure is to make the program by setting the various

condition.
Frogram MD-:IEIES program j Vil
Haoriz.-axis [% ™| ‘ert.-axis ||: v'I & code
&z Feed

% Cutting feed €0 B apidraverse ® Borl

Efnegth | 40 Radius
Fesdrate | 1000 oiin @k RS

I 3]
_ Yelocity I
e
Start Pozitan I -a0
High Precizion
Contral b ode IN':"mal :J

™ use High Speed HRY Current Control Cancel
M [zequence number] for Triggerl 1 Apply

NOTE
The test program of Cs contouring control uses the
polar coordinate interpolation, so the absolute
command is used.
It is necessary to be care to the setting value of [X
coordinate value of start point].
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2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

GO0-30.000C0.
G043,

N1G12.1

G01:-25.000F1000.000

GO1C20.000

G02-20.000C25.000R 5.000
G01:20.000 |

Frogram Mo. I [npLat |

— FS16i

XAB-CD1 20.0000mm/div.

------------ o

GO0&E=-30.000C01=0.
G043,

N1G12.1

GO01:48 =-25. 000F1 000,000

GO1C01 =20.000

G02%48 =-20.000C0 =25 000R 5.00(
GO1:AB=20.000 |

File Mame  |SWG_TEST
— FS30i

The program is made as the following. In case that the X value of
start point is negative, the X-axis approaches from negative side.
On the contrary, in case that the X value of start point is positive,
the X-axis approaches from positive side.

* It is necessary to confirm the program code that SERVO GUIDE
make. If you want to modify the program and add the code for
example M code, you can edit the program text directly.
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3. The third procedure is to press the [Sub-program transmission]
1

button EI, the [Main-program transmission] button El
4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is

correct.

That’s all for preparation in Program Window.
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Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

x
IDetaiI 'l
Measure setting | Operation and Display I Scale(¥-Time) I Scale(#y) I Scale(Circle) I
. - X 5 EIM compatible
Data Paints 13000 =< Trigger Path/Seq.Mao. I v” 1:|' r
= = [V Sync.(5v-3P)
Sampling Cycle Ilmsec 'l Sampling Cycle(Spindle) Ilmsec VI W futo Origin
Comment 1 | Test
Comment 2 I
Time and Date I " Always
Froperty. .. | Data Shift... | Time Shift. .. |
Axis I Kind I Linik I Coef I IMeaning I Origin I
CH1 {1y POSE i 0.0010000...  Position feedback 0,0000000000...
cHz |51 6-1)  C3Pos  deg 0,0010000..,  Inkegration of positic.,..  0,0000000000...
cHz (O
o4 (O
crs | O
CHe D
| | ]|
[o]4 I Cancel |
5I
et ez e o |crs | cre |
Axis :: -
[ Extended address(E) 1} =
Kind IF‘OSF - I
; 0=
Uit Im Shlﬂ:(i) =l
—Explanation
Conv, Coef. I 0.001  (physical al.) Position Feedback
Physical value is need to set the length per
Cony, Base I 1 (Rawdata¥al) | pulse.
Orvigin Yalue I a
(a4 I Cancel |
5I
it e e o | s | cre |
Axis 51 (1) -
— [~ Extended address(E) I ] _l;
Kind ICSPOS vl
; ahift(5) 0=
Lnit deg - =l
—Explanation
Cony, Coef, I 0.001  {Physical Yal.) Integration of position feedback
360,000 or 3,600,000[p/rev]
Canv, Base I 1 (Raw data val)
Ovigin Yalue I a
oK I Cancel
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4.

The upper window is set to display the integral value of
positional feedback at X axis in CHI1 and the integral value of

positional feedback at Slaxis ( Spindle axis ) in CH2.

The second procedure is to turn back main of Graph Window, to
change Y-T mode by pressing [Ctrl]+[T].

The third procedure is to set the display setting after pressing the

[Calculation display] button @l
The sample is shown for reference.

GraphSetting

Measure setting  Operation and Display |Scale(Y-Time)| Scale(xy) | Scalefcircle) |
Graph Mode -

Operation  Input 1 Input 2 Display unit  Coordinate conversion  (deg)
Drawl [v7 | Jacqicht =] | | from T Euce ca [0
Drawz [vT = Jacace =] | = [deg Flence ca [0
owa [r [ D[ Al Denceca [T
Drawd [ie | | = =l T ewce ca [0
Draws [ruja =l = = Hence ca [0
Draws [uie | | =l | =l Tl euce ca [0
oran? [uie | | = = Hence ca [0
Draws [tuja =l = = Hence ca [0
ReF  [n =] = <] Mormal fPolar / Angular
s | el _pc...|

[ o« | conce |

The upper window is set to display the raw data of CHI1 in

Draw] and the raw one of CH2 in Draw?2.

Returning main window, this setting is terminated.
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1.7.3

Measurement

You can measure the data in the following procedure.

1.

The program made in the Program Window, at first, commands
to move to the following coordinate point (X,C)

= (Setting start point ), and stays as dwell for 3 seconds.

Do the [Origin] at the timing.

The first procedure is to explain how to start the program.

It is necessary to press the [Main program transmission] button

@l in program window.

In the second procedure, you can begin running the program by
the pressing the [Cycle start] button of machine.

For first dwell, the third procedure is to press the [Origin] button
il at one time in graph window.

The fourth procedure is to press the [Measurement start] button

Ll, too.

(If you set the trigger, the state is trigger. If you don't set the
trigger, the measurement starts immediately.)

The following window is the sample of the measurement data.

B3 Graph - Untitled 1{DN-LINE} = =] 3
File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)
Dl=l|l b8 (5 2| @] o> = el & o
—z5 = |7 Drawi
T fgi The position ¥ Drawz
ful 100 : on X axis = Graws
-%R, -q'; ‘I_.--._l ./_1 ',"\r l,"i I- Drawd
KA AYAEL s
-100 11 g - ____I T mat i I~ | Drave
_Egg f‘ il 1 r'x\; I 1 |I I~ Draw?
& S | e II I " Draws
-32 : 13 i LE At
" -300) i | 1 O~ I~ Refer
e -34 : - : : :
24 —-400 e
3 a8 - he position
—] .
53 —s00 _ on C axis
)
[=T=1 -38
—G00-2000 2000 E000 10000 14000 15000 —3
Time Imzec) =2
4| [ v

The upper window is displayed the position feedback integral
value at each axis.

Blue: The position on X axis

Red: The position on C axis
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6.

This data is transformed to polar coordinate. Press the [Ctrl]+[R],
so you can get as the following waveform.

22 Graph - Untitled1{ON-LINE)

File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)

=10l x]

Dlz|e| RS [F 8| @l v Bl wls=s] [T o

40 — W Drawt
i | Position at a ¥ Drawz
3° Ry horizontal axis I/ Dravs
o0 f x “\ [~ Dravwd
; A\ 1 ~
73 fA ‘.', ' [~ Braws
10 o ',1‘ . &' ' [~ Brawe
] J J'. 1|| “\ I~ Graw?
: !f %0 \ ! [~ braws
. -10 -'.J' “. h .
= \ X/ I~ Refer
= J ok / :
= -20 7 k \f
o et y—
E =30 ’ \ Position at a
& _ : vertical ‘axis
077000 zooo g000 10000 14000 15000
Time msec) hal
4 [»]

The above figure shows the contouring position in the horizontal
axis and vertical axis as a result of the polar coordinate
transformation using the X-axis position (radius) and C-axis

position (angle).

Blue: Contouring position at a horizontal axis on cutting
Red: Contouring position at a vertical axis on cutting

If you press the [Ctrl]+[X], the mode changes the XY mode.
You can see as the following waveform.

B2 Graph - Untitled1{ON-LINE}

File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)

=101 ]

40

30|
pat] .
10
0
-0

—2n

%=1 Mode.
1
()
=1

=50 =30

4

10 30 50

D=l m(s| 72| sl ef|v| = wlsllosl [k 0

|7 Drawi
I~ Drawz
I- [rawE
I~ Draw
I~ Draws
I~ Draws
I~ Draw?
I~ Draws

[ Refer
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8. If you want to compare upper waveform to the program path, it is
necessary to do the following procedure.

The procedure is to press the [Calculation display] button @l,
and select the program waveform as the reference.

xd

Measure setting  Operation and Display |Scale(Y-Time)| Scale(xy) | Scalefcircle) |
GraphMode  |XY -~

Operation  Input 1 Input 2 Display unit  Coordinate conversion  (deg)
Drawl [zy | Jacqicht = facqichz =] fmm Tl Ence ca [0
oraw2 [uie | | = = Hence ca [0
Draw3 [Mfa =l = = Hence ca [0
Drawd [ie | | = =l T ewce ca [0
Draws [ruja =l = = Hence ca [0
Draws [uie | | =l | =l Tl euce ca [0
oran? [uie | | = = Hence ca [0
Draws [tuja =l = = Hence ca [0
REF  [SUEETSMN | [Frogramwindow [rom [ Ot et f e
s | el _pc...|

[ o« | conce |

If you select the [CUSTOM] in REF, you can get the command made
in program window as the reference command.

The command program made in program window is approximated the
segment whose length is 1 mm.

In case that the segment is too long, it is necessary to prepare the
following text file.

Using of program path changed segment length

(The example of program path file)
-30.000, 0.000
-30.100, 0.000

The upper file is the text file that is divided with comma between the
horizontal coordinate and the vertical coordinate.

To read a program path file you created, select [FILE] in REF, and
press the <Open> button to select the name of the program path file.

Reference
In case that you select the default parameter
(approach +30, each side 40mm, radius of corner
5mm ) at [Cs program making] in program window,
reference waveform is prepared at [PRESET2] in
REF combo box. You can the reference waveform.

9. After you decide the program path, turning the Graph Window,
check the [Refer] in [Waveform ON/OFF panel].
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10. Then, press [Ctrl][+[O] to enter the Contour mode (contouring
comparison mode).
You see as the following contouring error.

22 Graph - Untitled1{ON-LINE) i [ 4|

File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
Dl=l@| & 72| | o> Bl slasl=ls 5 o)

40, = v Drawi
™ Drawz
I~ Draws
™ Dravd
I- [raws
I~ Drawe
I- [rawi
I~ Draws

[~ Refer

S0urmidiv mag.=200.0
[
=

CONTOUR hdode.

Error:

=
‘| |L|_

If you press the "U(up)" or "D(down)", you can zoom up or
down the contouring error. Change the zooming ratio as
necessary.

On contouring comparison mode, if you have the point that is
passed at plural times on one path, sometimes the waveform is
disturbed.

That reason is that the point to compare can't be decided at one
point. The program, made by the program window of SERVO
GUIDE, isn't considered that things.

So it isn't deny that the phenomenon doesn't occur. In upper
example, at the corner near the start point, the orbit is disturbed.

Reference
If the resultant square is tilted, press [Channel
setting] and try to correct an offset value for
measurement data or shift the time axis. (For
details, see Subsection 5.12.1, "Measurement Data
Value Scaling", and Subsection 5.12.2,
"Measurement Data Time Shift", in part |.)
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1.7.4  Tuning of Parameters

The parameters are tuned with considering the result of measurement.
It is shown to tune Position gain.

L.

The first procedure is to open the Parameter Window in ONLINE
state.

The second procedure is to select the [Position control relation]
in the combo box on function select.

(The [Positional gain] is displayed in the function select tab.)

The third procedure is to select the [Open the other window on
the same parameter] in the window menu.

After opening the other window, the fourth procedure is to make
the later window active and to check [SP] side in [Servo spindle
parameter switching] radio button.

The fifth procedure is to select the [Cs contouring control
relation] in combo box of function select.

Then, select the [Position Control] function selection tab. After
the above steps have been done, the following window should be
open:

=10

Eile Edit Move Window Help

{* sy " Sp | Group(&) IF‘osition Control j Aodis |>< j [V Parameter Hint

Position Control |Normal FF | Advanced Previsw FF I AICC FF I AT Mano FF I Fine acc, fdec (FAD) |

[~ Cutting { rapid-traverse position laop gain swikching

Pasition loop gainis-1) I 3000 3:
Pasition [oop gain fer rapidtraverseil O Ls-17 I 1] 3:

[ Pasition loop gain synchronization in rigid tapping rmode with FAD
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[& Param - Untitled{DN-LINE) =10 x|

File Edit Move Window Help

sy (¢ sp | GroupiG) ICs Cankour Contral x| ass ISI | ¥ Parameter Hint

Zommand Setking I Welocity Control - Position Contral |

Position Gain (0.015-1)

{High) | 3000 _lj
{Medium High) 3000 ==
(Medium Low) 3000 ==
(Low) 3000 =
Feedforward
Position feedforward coefficient (1%) 0 _|;‘
Advanced Feedforward (0,01%) a _|;‘
Yelocity Feedforward coefficient 0 _|;‘

7. To raise the positional gain, in upper two windows, tune the
[Positional gain] setting.

8.  The eighth procedure is to measure the data again.

-i0x]
File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)
D@ B 7 2| Sl o> B slas]=]%] [ o)
o 40 = |7 Drawi
8 I~ Drawz
tﬁ‘_ 30 I- [rawmE
E 20 I~ Draw
% I~ Draws
E 10 I~ Draws
2 0l I~ Draw?
I~ Draws
p -10)
4 [ Refer
2 -20
[
2 -
cg
B
=50 =30 =10 10 30 =] —
X {mm) -
4 | ]

You can see that the synchronous error become less by the raising the
positional gain.

It seems that the contouring error at the corner part is large. This
phenomenon is occurred by the following reason. That's why the
command path data used reference, made in program window, consists
of Imm segments. If you want to observe that corner in detail, it is

necessary to prepare the program path file whose segments are shorter
than 1mm.
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1.8

ANALYSIS OF VIBRATION FREQUENCY DURING FEED
AT CONSTANT FEEDRATE

1.8.1

You can measure in the following procedure.

1  The first procedure is to make the test program of straight
movement in Program Window.

2  The second procedure is to set for measurement in Graph
Window.

3 The third procedure is to run the program and to measure the
data.

Test Program

In the Program Window, you can make and send the program in the
following procedure.

1. The first procedure is to make the program by setting the various
conditions.

Pragram Mndelﬁtraight rovernent :J [T Lathe

Horiz-axis |X 7] Vet -axis I\( vI 3 code=

Az Feed e )
¥ Cutting feed  Rapid-traverze Bk

Traverse .
Lokt I 20 F adiuz 10

b ain amiz
Feedrate I 100 Velocity 2000

i

Start Pogitan a0
High Precizion
Contral bode IN':'”T'E'I j

™ uze High Speed HRW Current Cortrol Cancel
M [zequence number] For Triggerl 1 &pply
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2. Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

G31G594
M1GO0T420.000F100.000
GO4=1.

G 07 -20.000F1 00,000
G041,

NIFIG041.

399

Frogram Mo, I [t I

— FS16i

(XAB-Z 8.0000mmidiv

L - - L oL Lol do o
1 1

G31G94
M1G01AR=20.000F100.000
GO4=1.
GOT+AB=-20.000F100.000
GO4=1.

NI3IG041.

P33

File Mame — |SWG_TEST
— FS30i

* It is necessary to confirm the program code that SERVO GUIDE
makes.
If you want to modify the program and add the code for example
M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
I ]

button EI, the [Main-program transmission] button El
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4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is
correct.

That’s all for preparation in Program Window.
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1.8.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.
x

Measure setting | Operation and Display I Scale-Time) I Scale(xy) I Scale(Circle) I

= . - BIM compatibl
Data Foints 800 =] Triager PathjSeq.Ho. | v[l D_IZ-I I” BN compatible

[ Sync.(3v-5p)
Sampling Cycle |125usec 'l Sampling CyclelSpindle) I 'I ¥ auto Origin

Auto-scaling

Cormrment 1 I

|
Time and Date I

Froperty. .. | Data Shift... | Time Shift. .. |

Caomment 2

 always

Axis I Kind I Linik I Coef I IMeaning I Origin I
cHL [y ToMD AR 30,000000... Torque command(TC...  0.0000000000...
cHez (O
cHz (O
o4 (O
crs | O
CHe D

| | ]|

Cancel |
5I
et ez e | |
Axis -
[ Extended address(E) 1} =

Kind
; 0=
I Shift{s) =

—Explanation
Conv, Coef. I 80 (Physical tal.) Tarque command TCMD
Physical value is need to set max, current
Conv, Base I 7282 (Rawdataval) | (ap) of amplifier. Defaulk value is 100N
IiD convention which convert measured data to

Crigin Value percent by mazx, torgue.

(a4 I Cancel |

The upper example is set to display the torque command to CH1.
The sampling period is set to 125 ps. The number of data points
are set to 800(0.1 second).

To measure till the high frequency, the sampling time shoule be
set shorter.

* If you don't use the HRV2 control or more, you can't set
sampling period to 125 ps.

The trigger number isn't set.
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2. The second procedure is to turn back main of Graph Window, to

change Y-T mode by pressing [Ctrl]+[T].

3. The third procedure is to set the display setting after pressing the

[Calculation display] button ﬁl
The sample is shown for reference.

GraphSetting x|

IDetaiI 'l

Measure setting  Operation and Display |Sca|e(\"-Time)| Scale(x) | Scale(Circle) |

Graph Mode  |YT

Operation  Input 1 Input 2 Display unit  Coordinate conversion  (deg)
Drawl [vT =l [acaem =] | = [mm sl euce ca [0
S | ) S | — e L
Draws [Mia =l = =] S ence ca [0
S | s | — R ooV
S e | | m— T T
SN e | | s | — R
S8 | s | — R ot oV
Draws [ja =l = = Sl Euce ca [0

REF  [custom x| |Programiwindow

Imm

FILE |

Open...l

j Mormal f Polar § Angular

i

Misc

o1

Cancel |

Drawl is set so that data measured on CH1 is displayed directly.

4. Returning main window, this setting is terminated.
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1.8.3 Measurement

You can measure the data in the following procedure.

1. The first procedure is to press [Origin] button il at one time
in Graph Window.

2. The second procedure is to press the [Main program
transmission] button f'l%'l in Program Window.

3. The third procedure is to run the program by the pressing the
[Cycle start] button of machine.
In case that axis begins moving, press the [Measurement start]

button Ll

4. The following window is the sample of the measurement data.

=
File{F) EditfE) Comm{l) Setup{s) Wiew() ModelM) Tool(T) Help{H)
Dl|@| B|s| [ 2| | o> B slas]=|%s [k o
Z. R = v Drawi
= I~ Drawz
g Z.1 I~ Graws
1.6 : I~ Draw
: : I~ Draws
L1 5 ™ Drawe
0. Ff ™| Draw7
I~ Draws
Dl Sp—— " - - P pRp—— - . - - I_RFer
= g - E
= W,' \,}\,'Jﬁ'&"'fq“\"ﬁ#
< -0.4
o
= -1. 4
TT-20.00 20,00 60, 00 100, 0o 140,00 o 18?.00_
Time sec -
4| |L|_
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5.  To transform this waveform to Fourier, it is necessary to press
the [Ctrl]+[F].

22 Graph - Untitled1{ON-LINE) i [ 4|
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
+ +
D|=|@| (S| [F 2| e o> = wles]=52s| & o
018 = v Drawi
’ H ™ Drawz
.g; .12 i i i I~ Draws
bt 008 |} ™ Dravd
% | ' ™ Graws
= a.04 ! 1 I~ Drawe
L. I™ | Crawy
I~ Draws
~§§ 315.00 ‘ 32 | : [ Refer
Swa000fsan Sy i
e R WG
oRe - ¥ L
g ’ i ||,1.
= |
TH0.00NFTTEg a0 40 S0 B0 70 &0 90 100 —
Frequency (waves/0. 10zec) il
. | »

The upper graph has the peak of amplitude at 12(waves/0.1sec). You
can see that the frequency of the resonant point is 120 Hz in this case.
If you see the frequency of the resonant point, you had better use the
filter function of the frequency. Then you can raise the gain for
example velocity loop gain with suppressing the resonance.
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1.9 MEASUREMENT OF THE VELOCITY LOOP FREQUENCY
RESPONSE OF A SERVO AXIS

You can measure in the following procedure.

1 The first procedure is to set the parameter for measurement data
in Graph Window.

2 The second procedure is to measure the data.

1.9.1 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. Select the items from menu in the following order, [Tool]
[Frequency analysis] [Measurement].
You see the following dialog, select the axis of measurement.

Frequency Response Measurement
Select Axis(3): IX (1} 'I Skark

Close

[ Detail(D) ==

i

Iv Close this dialog when measurement completes

2. Usually the setting in this window is terminated, but if you set
the parameter in detail, you can press the [Detail] button.
Pressing the [Detail] button, the dialog becomes larger and the
number of the parameters increases.

Frequency Response Measuremenk

Select Axisf3h (1) ™ Skep Execution Skart

Close

|
==

v Clase this dialog when measurement completes

—Detail Setting

Sweep Method and Measure Points(P COther Settings{C)

points decade [Wwiden the stop limit (No. 1829)
¢~ SWEPT SIN 10 [wIReduce position loop gain to 10(1 fsec)
[wIrvalidate velocity gain down at skop state
[w]Invalidate unexpected disturbance detectio

' Single sweep

Sweep Frequency (E):
Max, Frequency: 1000 ==

Min, Frequency:
Makice:
When using the cutting rapidwelacity gain
swithing Funcition the speed gain change
function is being used, measurement is

gﬁjg ;-|

Input Amplituds: 1000

L

[ Oscillate L,M axis simulkaneousky
Welocity Gain: 500 %%

(same DSP only)

In this page, you can change the condition of measurement.
About the contents, refer the [Frequency characteristic] page.
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1.9.2 Measurement

You can measure the data in the following procedure.

1. The first procedure is to press the [Measurement start] in
frequency characteristic measurement dialog.

2. After the machine moves with some seconds, you can see the
Bode diagram as following.

B8 Graph - Untitled 1{ON-LINE} 10l =l
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
D=l Blg| [ 2| s o> m| slas]=s]=s] & &
F R -
o TR N =] 7 o
-
! I~ | Dravz
@ 0 e I T o o | e e Ty I~ Draws
g =20 -y . |- [rawyd
2 : A [~ braws
o ' 5,
g A0 : L k. I- [rawi
-8 ' “" | Drav?
= —— =
0.00 ' v o I- [z
7 -30.00 ! I Refer
35 v :
%ﬁ -180.00 v i e 2
%f 70,00 : g SOLE
3 . Ty
o
~380.00 10 20 a0 100 200 S00 0 1000 —
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You can see the frequency of the resonant point from this Bode
diagram. If you use some filter functions, you can raise the gain, for
example the velocity loop gain, with suppressing the resonance.

To get the Bode diagrams of some machines by using the same
parameter, you can see the individual differences of each machine
also.
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1.10 MEASUREMENT OF THE VELOCITY LOOP FREQUENCY
RESPONSE OF A SPINDLE AXIS

You can measure in the following procedure.

1

The first procedure is to change the operation mode to the
velocity control mode.

2  The second procedure is to set the parameter for disturbance
input function

3 The third procedure is to set the parameter for measurement data
in Graph Window.

4 The fourth procedure is to measure the data.

5  After completing measurement, turn off motor excitation and
reset all parameters for the disturbance input function to 0.

NOTE

The operation procedure explained here has many
operation steps and requires use of a special display
method. FANUC plans to improve the software in the
future.

1.10.1 Parameter Setting

Setting of Disturbance Input Function
Input following parameters for using disturbance input function.

Disturbance input function bit

No.4395#7(DTQFNC) =1

This bit is enabled only when SO is specified in the velocity
control mode.

If this bit is set to 1 under conditions other than the above, the
spindle amplifier results in a status error (error No. 32), and the
excitation of the spindle motor is turned off.

Disturbance input start trigger bit

No0.4395#6(DTQTRG) =0

When this bit is set to ON (0 -> 1) while excitation is ON (SFR =
1 or SRV = 1), the disturbance input starts.

When this bit is set to OFF during measurement, the disturbance
input is stopped in the middle.

Start frequency/End frequency of disturbance input

No0.4410 =10, No.4411 = 1000

Set the frequency range of disturbance input. (parameter unit:
Hz)

Disturbance torque command amplitude

No.4414 =5
Set the amplitude of the disturbance torque command. (parameter
unit: %)

This parameter means percent ratio for maximum torque
command.
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e Other parameters
No. 4412, 4413, 4415, 4030

o  For these parameters, default setting value (zero) may be used,
and set appropriate value as necessary. For detail, refer to the
parameter manual of spindle motor (B-65280EN)
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1.10.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following

procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

GraphSetting

IDetaiI 'l

Measure setting | Operation and Display I Scale(¥-Time) I Scale(#y) I Scale(Circle) I Scale(Bode) I

= . - BIM compatibl
Data Foints 10000 =] Trigger PathjSeq. . | v[l D_IZ-I I” BN compatible

[V Sync.(5v-3P)

Sampling Cycle I 'l Sampling Cycle(Spindle) Ilmsec 'I ¥ Auto Origin

Cornment 1 I Frequency Response

Comment 2 | 10 - 1000Hz

Time and Date | Mon May 16 15:12:44 2005  Always
Froperty. .. | Data Shift... | Time Shift. .. |
Axis I Kind I Linik I Coef I IMeaning I Origin I

cHL (s (-1}  FREQ Hz 1.0000000,.. Frequency of disturb,..  0,0000000000..,

cHz |51 el o 100,00000,,,  Gain data 0,0000000000.,,

cHz (O

che | O

ars (O

CHe O
| | ]|

et ez |ore o |ers | cre |

Axis m
Kind IFREQ - I

Linit Hz =
Conv, Coef, 1

Conv, Base 1

Crigin Value

1]

(Physical val.)

(F.aw data val.)

™ Extended addressi(E) I 1} _|:;'

Shift(s) | L _|:$'
—Explanation

Frequency of disturbance torgue,
This data uses for measuring frequency
response by disturbance input Function.

o |

Cancel
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x

et o2 |ore e |crs | cre |

Axis S1§-1 -
(1) [ Extended address(E) I 1} _I;
kind IGF\IN 'I
; I — o0 =
Linit py = Shit(2) —
—Explanation
Cony, Coef, I 100 (Physical Wal.) Gain data
4096=100%{0dE)
Conv, Base I 40%  (Rawdataal) | This data uses for measuring frequency
response by disturbance input Function.
Orvigin Yalue I a

(a4 I Cancel |

*  The upper window is set to display the disturbance frequency in
CHI and the gain in CH2.
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1.10.3 Measurement

You can measure the data in the following procedure.

1. Issue the SO command and turn on excitation (SFR = 1 or SRV =
1).

2. The second procedure is to press [Origin] button il at one
time in Graph Window.

3. Press the [Measurement start] button Ll, and set disturbance
input start trigger bit DTQTRG (No0.4395#6) from O to 1.

4.  After the motor vibrates some seconds, you can see the following
waveform.
If one of the following conditions is satisfied during
measurement, disturbance input is interrupted and the motor
decelerates then stops:
<1> The measurement start trigger is turned off. (DTQTRG = 0)
<2> Spindle motor excitation is turned off. (SFR =0, SRV = 0)
<3> An emergency stop is applied.

(Y-Time mode display)

Foo
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B00 !
1zof T T

&00
100

400
a0

200
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200
0

100
20

0
0

=100

200 q000 2000 3000 4000 S000 G000 7000 =000 9000 10000
Time [mseac)

(Hz)
(]

"
5
=l
=

Crawl: FREQ
Draw: GAIN
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5. Ifyou press the [Ctrl]+[X], the mode changes the XY mode.
You can see the following waveform as frequency response. The
horizontal axis means frequency and the vertical axis means gain.
You can see the frequency of the resonant point or bandwidth of
velocity control loop.

160

1401

120

100} ---- -

a0

BOf--- -

40

200

X hlode.

ol - : :
1020 30 40 &1 60 70 80 80 100110

6. To restart measurements, set disturbance input start trigger
DTQTRG to ON (0 — 1).
In HRYV filter adjustment, a measurement and parameter change
must be repeated.
So adjust the filter by repeating the following steps:
Starting measurement (DTQTRG = 1) — End of measurement —
DTQTRG = 0 — Changing the HRV filter parameters —
Starting measurement (DTQTRG = 1) and so on.

7. After completing measurements (adjustment), turn off motor
excitation and reset all the parameters for the disturbance input
function to 0.
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1.11 LINEAR MOTOR SMOOTHING COMPENSATION

You can measure and tune in the following procedure.

1  The first procedure is to make the test program of linear
reciprocating motion in Program Window.

2  The second procedure is to set for measurement in Graph
Window.

3 The third procedure is to run the program, to measure the data
and to determine the parameters for the compensation.

NOTE
When a synchronous built-in servo motor (DD
motor) is used, smoothing compensation can be
used in the same way as for linear motors by
setting bit 7 of parameter No. 2203 to 1. (Version
3.00 and later)

1.11.1 Test Program

In the Program Window, you can make and send the program in the
following procedure.

1. The first procedure is to make the program by setting the various
condition.

Program Mode IStraight movemnent j IM bype j

Hotiz,-axis I\.f vI Werk,-axis Iz vI G code
= 5

Az Feed

i Cutting feed © Rapid-traverse

€ Borc
[;ﬁ;‘;:se 120 Radus | 0
Main axis
Feedrate 1z00 Yelocity I 1000
Tapping M=o I_1
M code Repeat
Skart Positon I—S'IZI

High Precision
Contral Mode IN':'”T'E'I j

™ use High Speed HRY Current Conitral Cancel
M {sequence number) For Trigger I 1 apply

Make the program, which make the target axis move the distance of
two magnetic poles. The speed is about 6sec per one direction move.
The above example is

the distance of one magnetic pole = 60mm

the speed is 1200mm/min.

(When the speed is too fast, the parameter calculation may become
wrong.)
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NOTE
If you use Synchronous Built-in Servo Motor with N
poles, the speed for measurement is 14400/N
deg/min.

Decide the program by pressing the <Apply> button .
At the time of the FS16i connection, the number of the program

is decided by pressing the <Input> button .

At the time of the FS30i connection, the name of the program is
decided by pressing the <File> button = Filz |

---------------------------------

B e e et e el s Bl Tl

G31G54
N1GO0TYT20.000F1 200.000
G041,

GOTY-120.000F1 200.000
GO4=1.

M333G041.

M33

Program Mo, I [Fpuk |

— FS16i
(Y23-F 20.0000mmidiv; |
GI1G3
N1G01'23=120,000F1 200,000
G441
GOTY23=-120,000F1 200,000
GI4T.
NIJIG04<1,
M3g

File Mame  [SWG_TEST
— FS30i
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* It is necessary to confirm the program code that SERVO GUIDE
makes. If you want to modify the program and add the code for
example M code, you can edit the program text directly.

3. The third procedure is to press the [Sub-program transmission]
1 1

button EI, the [Main-program transmission] button El
4. The fourth procedure is to press the Cycle start button of
machine. It is necessary to confirm that the path of program is

correct.

That’s all for preparation in Program Window.
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1.11.2 Preparation for Measurement

It is necessary to prepare the Graph Window setting in the following
procedure.

1. The first procedure is to press the [Channel setting] button @l,

and to set the graph display setting.
The sample is shown for reference.

GraphSetting x|
I Detail x l

Measure setting | Operation and Display I Scale(¥-Time) I Scale(#y) I Scale(Circle) I Scale(Bode) I

Data Paints 15000 = Trigger PathjSeq.Ho. |_;”—1:|' :: Bl et
v Sync.(SY-SP)
Sampling Cycle Ilmsec 'l Sampling Cycle{Spindle) I 'I ¥ auto Origin

Auto-scaling

Cormrment 1 I

Caomment 2 I

Time and Date | Mon May 16 16:12:44 2005  Always

Froperty. .. | Data Shift... | Time Shift. .. |

Axis I Kind I Linik I Coef I IMeaning I Origin I
cHl [Fvi2)  ROTOR  deg 360,00000... Rotor position [theta...  0.0000000000..,
cHz [Fviz TaMD Al 40,000000,., Torgue command(TC... 00000000000, ..
cHz (O
che | O
ars (O
CHe O

| | ]|
oK I Cancel |

ﬂ

et ez e o |crs | cre |

Axis I vl

m [ Extended address(E) 1} LI
Kind IROTOR 'I

’ 0=
T T e =
—Explanation

Conv, Coef. I 360 (Physical Yal.) Ratar position [theta] of the servo makar
Cony, Base I 256 (Raw data val)
Orvigin Yalue I a

(a4 I Cancel |

x

it e e o | s | cre |

Axis I vl
e [~ Extended address(E) I ] _l;
Kind ITCMD 'I
Shift(S o=
Lnit I,q(p) vl 3! =l
—Explanation
Cony, Coef, I 40 (Physical Yal.) Torque command(TCMD)
Physical value is need to set max. current

Cony. Base I 7282 (Rawdataval) | (Ap)of amplifier, Default value is 100 n

. convention which convert measured data to
Origin Yalue I o percent by max, torgue,

oK I Cancel
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In upper windows, it is set that rotor position (ROTOR) is displayed

on CH1, torque command (TCMD) is displayed on CH2. (Don't make

a mistake in reverse order.)

*  In upper example, the setting of CH2 is tuned for 40A amplifier.
Set the conversion coefficient for max current value of amplifier

you use.

Set enough measurement time to measure all the data during one
go-back. In above example, we use 15000 points (15 seconds) with

Ims sampling.

2. The second procedure is to turn back main of Graph Window, to
change Y-T mode by pressing [Ctrl]+[T].

3. The third procedure is to set the display setting after pressing the

[Calculation display] button @l
The sample is shown for reference.

GraphSetting

IDetaiI 'l

Measure setting  Cperation and Display |Scale(Y-Time) | Scalel=v) | Scale(Circle) | Scale(Bode) I

Graph Mads

Gperation  Input 1 Input 2 Display urit  Cocrdinate conversion  (deg)
Drawl [v7 | Jacqicht =] | | fdes T Euce ca [0
Drawz [vT = Jacace =] | = Jatey | Efce ca [0
S | i s | o s o
Drawd [ie | | = =l T ewce ca [0
Draws [ruja =l = = Hence ca [0
Draws [uie | | =l | =l Tl euce ca [0
S e | e | e | m— T e W
Draws [tuja =l = = Hence ca [0
ReF [rn = [ | Mormal { Polar § Angular
s | el _pc...|

[ o« | conce |

The upper window is displayed the raw results of measurement
data. The data on CH1 and CH2 is displayed at Drawl and

Draw?2.
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1.11.3 Measurement and Parameter setting

You can measure the data in the following procedure.

L.

The first procedure is to press [Origin] button il at one time
in Graph Window.

In case that you set trigger, press the [Measurement start] button
Ll, too. (The mode changes to trigger waiting mode.)

The second procedure is to press the [Main program
transmission] button El in Program Window.

The third procedure is to run the program by the pressing the
Cycle start button of machine.
In case that you set the trigger, the data measurement starts at the
same time in Graph Window.
In case that you don't set the trigger, press the [Measurement

start] button LI

The following window is the sample of the measurement data.

JRI=I
File{F} EditE) Comm{C) Setup{3) Wiew() ModelM) Tool{T) Help{H)
Dl|@| ma|a [ 2| =lew| o> Bt srlss]=sles] [ £
= W Drawt

o v Drawz

ég I~ Draws
I- [ratd
™ Draws
I- [rawi
I~ Draw?
I- [rawE

o I Refer

[S1=

=

e

5

ER : I I

G000 1z000 16000 20000 —
mzec) 4
1 [ »

Blue: Rotor position
Red: Torque command
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5. Press [Ctrl]+[L]. (or select [LinearMotorComp.Cal.] in [Tool]
menu.)

Press [Add] button in the new dialog. A parameter is registered
as candidate.

neatizine Senslhanee Compeny atos

Ao 0 = | G -
T T — IETT Tstpm |
=1 [ 13 167 [ e [ & 13
W2 [ 13| 15 [ | [ %17

The estimated parameters have some unevenness according to the
measurement condition. So try same [Add] procedure by using
Program window and Graph window together. (The maximum
number of try is 5.)

Check the analysed value. And if you find strange values, which
are too much different form others, turn off the check-box, which
is located in the left-side of the list. The value is not adopted in
the final determination.

In the last, press [Calc] button both in normal direction part and
in reverse direction part. The parameters to set must be shown.

e [ - Patarmsied changeiE]

paz k] budton bo caouats Rl _-J [ P [

fuckh] Sul parn
Howd desction oo | can || [ wm[ mw
T i - - T ¥ =1
18 1m [ 2 R IR
W2 [ 14 170) [ 27 Iif [ 11 17y
3 [am [ 2 7 [ m

Il

5
A el 1 AN | GI | ]
v | 2pm Tapn T apm___ _ 1
=1 [ 13 16 [ = | [ S
2z (1@ 18 (- [ 313
IR IR I 1 1] [ = o6 [ 3 134)

i

5

6. You can send the parameters to CNC by press [Set Param.]
button.
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7. Confirm the effect of the compensation by using Program
window and Graph window.

22 Graph - Untitled1{ON-LINE) i [ 4|
File{F) Edit{E) Comm{C) Setup(s) Wiew(¥) ModefM) Tool(T) HelpfH)
+ +
D= ®S| [F 2 wle| o> = wlssl=[s] [k o
400 = ¥ Drawt
= Y T ¥ orawz
L
E’g ?SE I I I I ' I ' I I— Draws3
300 | Dravd
1.0 I- [raws
%SE | Drave
%Dg I~ Graw?
’ Draws
150 r
e 0.3 I™ Refer
== 100
28 L0
RN |
[ 0 ' ' ' ' ' ' ' '
[=1=]
-2.07 4000 S000 12000 16000 20000 —
Time (mzec) il
1 | »
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A TROUBLESHOOTING
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A.1 GENERAL TROUBLE SHOOTING

Ql) In the case that you don't know how to terminate SERVO
GUIDE.

A1) Right-click on main bar and you can see the pop up menu. Select
[Termination] in the menu .

Q?2) In the case that you can't communicate with NC (via Ethernet).
A2) There are the following reasons in that case.
*  Setting of IP address or sub-net mask isn't matched between
NC side and PC side.
*  Setting of IP address is different between NC side and
SERVO GUIDE side.
*  There is a problem in LAN cable. ( You may mistake the
cable series (straight or cross), The cable may be broken.)

Q3) In the case that you can connect between Series 160is, 180is and
210is.

A3) You can't connect with PCMCIA-LAN card on is series for
WindowsCE's occupation of card slot .
Therefore please connect with embedded Ethernet port.

Q4) SERVO GUIDE is something strange after NC power is OFF and
ON.

A4) It is the reason to stop Ethernet communication when NC power
is OFF.
To prevent it , when NC power is OFF , you had better terminate
SERVO GUIDE at the same time.
If you don't want to terminate SERVO GUIDE, you try the
following methods.

Parameter window :

Click the [Reconnection] in [File] menu.
Program window :

Click the [Reconnection] in [File] menu.
Graph window :

At first, click [disconnection] button ﬁl and click
[Connection] button il
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A.2 PARAMETER WINDOW

Q1) The screen is unstable.

Al) In Windows 98 and Me, when many Parameter Windows are
open at the same time, the user resource may become insufficient.
When many Parameter Windows are often open, Windows 2000
or XP should be used.

Q2) The layout of window is unstable.

A2) Using [Big font] as [System font] , the layout of window is
unstable . Select [Setting] tab on [ Monitor | property of control
panel , change the font size from [Big font] to [Small font] in
[Detail] . After change , use SERVO GUIDE.

Q3) On multi-path control systems, parameters of 2nd path and
succeeding path can't be handled.

A3) SERVO GUIDE version 3.0 and later versions support multi-path
systems. Parameters, however, are handled on a file-by-file basis.
With the FS16i, therefore, multiple paths may be handled only
when the Parameter Window is connected online. When a file is
opened, parameters of only one path are displayed.

With the FS30i, one file contains parameters of all paths, so even
when a file is opened, multiple paths may be handled.

Q4) Parameters of loader control board can't be handled.

A4) The FS16i does not allow access to parameters of the loader
control board via Ethernet. Therefore, in the Parameter Window,
parameters of loader control board cannot be set.

With the FS30i, the loader system is also controlled by the main
CPU of the CNC, so the restriction mentioned above is not
imposed.
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A.3 GRAPH WINDOW

Q1) The number of waveform you see is lower than one you select.
A1) It is possible that the number of check is less in the Draw Select
Panel.

Q2) The data isn't renewed after setting of measurement channel.
A2) Measurement channel information is transferred to the NC only

when the channel setting button @l in the menu or tool bar, or

F9 is pressed to directly display the [Load data] tab, then OK is
pressed on the screen. Note that information set after the [Load
data] tab is selected from a dialog box that is displayed by
pressing the [Calculation and display setting] button @r is not

transferred to the NC.

Q3) You can’t get the data correctly on polar coordinate interpolation.

A3) In the case of getting the data on polar coordinate interpolation,
the coordinate value of X-axis at start point is important. Set
coordinate value of start point correctly as origin point .

Q4) Though you want to get the data of spindle axis, you don't see the
"S1" at combo box in axis setting .

A4) Unless the sampling period for spindle axes has been set, no
spindle axis can be selected. Check whether the sampling period
for spindle axes is set.

Q5) The scale of waveform is wrong by some multiplication.

AS5) The display unit of waveform may be wrong. (example: TCMD is
measured but display unit is not [um] but [Ap].)
Press the [Calculation and display setting] button @l or F5

then press OK. Alternatively, press [Ctrl]+[T], and correct the
display unit.

Q6) At Series 30i/31i/321, axis can not be selected.
A6) If parameters related to system configuration are wrong, axis can
not be selected properly. Check parameters No.981 and No0.982.

Q7) Trigger does not work and sampling starts immediately.

A7) Although trigger condition is settled, sampling may start with no
waiting for trigger according to circumstances.
It seems that the internal sequence number in the CNC is equal to
trigger condition by some reason. Try to take the following
actions (a) to (c):
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Workaround
a) If possible, change trigger condition and modify the test
program.

b) Modify the test program to shorten the program block that
sequence number is equal to trigger condition. (Action to be
taken when a reset occurs in the middle of execution)

e  Trigger condition : N1
[Before]

G91G9%4

N1G00X100.000

M99

[After]
G91GY4
N1
N2G00X100.000
M99

¢) Add dummy program for changing the sequence number after the
actual test program is added and execute dummy program.
(Internal sequence number in the CNC may change according to
the next program of the actual test program.)

e  Trigger condition : N1, Test program : 099
[Before]

o1

02

099

If Ol is selected as a result of a search for the next to 099, a trigger
may not occur properly.

[After]
o1
02
099
0100
By adding the dummy program, O1 is now not next search of 099.
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A.4 PROGRAM WINDOW

Q1) In the case that you want to make the other program except for
preserved program.

A1) Select [Free Program] on program mode, edit the program edit
box.
Select the horizontal axis and the vertical axis of target. Target
objective, before clicking [Apply] button

Q2) In the case that program path isn't displayed, or is displayed on
the line.

A2) The path is displayed on 2 axes that is selected at axis setting
mode. So, if you mistake to select the axes, you can't show the
path.

Q3) In the case that the program path displayed is different from one
made by program.

A3) Only the G codes such as following codes are supported on
simple path display of Program Window.
GO01, G02, G03, G84, G12, 1
The paths commanded by other G codes are not displayed
correctly perhaps.
Approve this point.

Q4) On multi-path control systems, you can't make the program of
second system or later.

A4) SERVO GUIDE version 3.0 and later versions support
multi-path systems. In the Program Window, it has become
possible to select a path and create a program.

The FS16i does not allow access to programs of the loader
control board via Ethernet. So, loader system programs cannot be
created in the Program Window.

With the FS30i, the loader system is also controlled by the main
CPU of the CNC, so the restriction mentioned above is not
imposed.

Q5) In the case of HPCC, AIHPCC and AINanoHPCC, you can't
execute the program.

AS5) HPCC, AIHPCC and AINanoHPCC can't be executed by
sub-program call in the past. But we revised it in the following
CNC software series and editions. You can use them as same as
other High speed & High precision modes.

Series 16i-MB : BOH1/20 or later
Series 16i-TB  : BI1HI1/20 or later
Series 18--MB : BDH1/20 or later
Series 18;-MB5 : BDHS5/10 or later
Series 18;-TB  : BEH1/20 or later
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A.5 TUNING NAVIGATOR

Q1) In a multi-path NC, programs for the second and subsequent paths
cannot be created.

A1) SERVO GUIDE version 3.0 and later versions support multi-path
systems. The FS16i, however, does not allow access to programs
of the load control board via Ethernet, so the loader system is
excluded from the supported paths.

Q2) Programs for high precision contour control, Al high precision
contour control, and Al nano high precision contour control
cannot be executed.

A2) Conventionally, it was impossible to execute programs for high
precision contour control, Al high precision contour control, and
Al nano high precision contour control. With the following NC
software series and editions and later, it has become possible to
execute such programs in the same manner as in other high
precision modes:

Series 16i-MB BOH1/20 and later
Series 16i-TB B1H1/20 and later
Series 18i-MB BDH1/20 and later
Series 18i-MB5 BDH5/10 and later
Series 18i-TB BEH1/20 and later

Q3) Trigger does not occur properly and sampling starts immediately.

A3) Although a trigger condition is set, sampling may start without
waiting for a trigger. This may be because an internal sequence
number in the CNC and the trigger condition match for a reason.
Try to take the following actions (a) and (b):

a) Correct the program to make the program block in which
the sequence number and the trigger condition match as
short as possible. (Action to be taken when a reset occurs in
the middle of execution)

Before
G91G94
N1G00X100.000
M99

After
G91G94
N1
N2G00X100.000
M99
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b) Add a dummy program as a new program to change the
sequence number after a test program is executed first.
(After the test program is executed in MDI operation, an
internal sequence number of the CNC may change to the
sequence number of a program selected by the next program

search.)

e When the test program is 099
Programs before addition of dummy program (in
order of search)
O1
02
099

If O1 is selected as a result of a search for the next to 099, a trigger
may not occur properly.

Programs after addition of dummy program (in
order of search)

O)

02

099

0100

By adding a new program, O1 is no longer searched for next to 099.
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