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

The products in this manual are controlled based on Japan’s
“Foreign Exchange and Foreign Trade Law”. The export of Series
30i-B, Series 31i-B5 from Japan is subject to an export license by
the government of Japan. Other models in this manual may also
be subject to export controls.

Further, re-export to another country may be subject to the
license of the government of the country from where the product
is re-exported. Furthermore, the product may also be controlled
by re-export regulations of the United States government.

Should you wish to export or re-export these products, please
contact FANUC for advice.

The products in this manual are manufactured under strict quality
control. However, when some serious accidents or losses are
predicted due to a failure of the product, make adequate
consideration for safety.

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.




SAFETY PRECAUTIONS

This section describes the safety precautions related to the use of CNC
units.

It is essential that these precautions be observed by users to ensure the
safe operation of machines equipped with a CNC unit (all descriptions in
this section assume this configuration). Note that some precautions are
related only to specific functions, and thus may not be applicable to
certain CNC units.

Users must also observe the safety precautions related to the machine,
as described in the relevant manual supplied by the machine tool builder.
Before attempting to operate the machine or create a program to control
the operation of the machine, the operator must become fully familiar
with the contents of this manual and relevant manual supplied by the
machine tool builder.

DEFINITION OF WARNING, CAUTION, AND NOTE

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
danger 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.

e Read this manual carefully, and store it in a safe place.
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SAFETY PRECAUTIONS

GENERAL WARNINGS AND CAUTIONS

/A WARNING

1 Never attempt to machine a workpiece without first checking the operation
of the machine. Before starting a production run, ensure that the machine
is operating correctly by performing a trial run using, for example, the
single block, feedrate override, or machine lock function or by operating
the machine with neither a tool nor workpiece mounted. Failure to confirm
the correct operation of the machine may result in the machine behaving
unexpectedly, possibly causing damage to the workpiece and/or machine
itself, or injury to the user.

2 Before operating the machine, thoroughly check the entered data.
Operating the machine with incorrectly specified data may result in the
machine behaving unexpectedly, possibly causing damage to the
workpiece and/or machine itself, or injury to the user.

3 Ensure that the specified feedrate is appropriate for the intended
operation. Generally, for each machine, there is a maximum allowable
feedrate. The appropriate feedrate varies with the intended operation.
Refer to the manual provided with the machine to determine the maximum
allowable feedrate.

If a machine is run at other than the correct speed, it may behave
unexpectedly, possibly causing damage to the workpiece and/or machine
itself, or injury to the user.

4 When using a tool compensation function, thoroughly check the direction
and amount of compensation. Operating the machine with incorrectly
specified data may result in the machine behaving unexpectedly, possibly
causing damage to the workpiece and/or machine itself, or injury to the
user.

5 The parameters for the CNC and PMC are factory-set. Usually, there is not
need to change them. When, however, there is not alternative other than
to change a parameter, ensure that you fully understand the function of the
parameter before making any change.

Failure to set a parameter correctly may result in the machine behaving
unexpectedly, possibly causing damage to the workpiece and/or machine
itself, or injury to the user.

/N CAUTION

1 Immediately after switching on the power, do not touch any of the keys on
the MDI panel until the position display or alarm screen appears on the
CNC unit.

Some of the keys on the MDI panel are dedicated to maintenance or other
special operations. Pressing any of these keys may place the CNC unit in

other than its normal state. Starting the machine in this state may cause it

to behave unexpectedly.

2 The User's Manual and programming manual supplied with a CNC unit
provide an overall description of the machine's functions, including any
optional functions. Note that the optional functions will vary from one
machine model to another. Therefore, some functions described in the
manuals may not actually be available for a particular model. Check the
specification of the machine if in doubt.

3 Some functions may have been implemented at the request of the
machine-tool builder. When using such functions, refer to the manual
supplied by the machine-tool builder for details of their use and any related
cautions.

4 The liquid-crystal display is manufactured with very precise fabrication
technology. Some pixels may not be turned on or may remain on. This
phenomenon is a common attribute of LCDs and is not a defect.
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NOTE

Programs, parameters, and macro variables are stored in nonvolatile
memory in the CNC unit. Usually, they are retained even if the power is
turned off. Such data may be deleted inadvertently, however, or it may
prove necessary to delete all data from nonvolatile memory as part of error
recovery. To guard against the occurrence of the above, and assure quick
restoration of deleted data, backup all vital data, and keep the backup
copy in a safe place.

WARNINGS AND CAUTIONS RELATED TO
PROGRAMMING

This section covers the major safety precautions related to programming.
Before attempting to perform programming, read the supplied User's
Manual carefully such that you are fully familiar with their contents.

1

/\ WARNING

Coordinate system setting

If a coordinate system is established incorrectly, the machine may behave
unexpectedly as a result of the program issuing an otherwise valid move
command. Such an unexpected operation may damage the tool, the
machine itself, the workpiece, or cause injury to the user.

Positioning by nonlinear interpolation

When performing positioning by nonlinear interpolation (positioning by
nonlinear movement between the start and end points), the tool path must
be carefully confirmed before performing programming. Positioning
involves rapid traverse. If the tool collides with the workpiece, it may
damage the tool, the machine itself, the workpiece, or cause injury to the
user.

Function involving a rotary axis

When programming polar coordinate interpolation or normal-direction
(perpendicular) control, pay careful attention to the speed of the rotary
axis. Incorrect programming may result in the rotary axis speed becoming
excessively high, such that centrifugal force causes the chuck to lose its
grip on the workpiece if the latter is not mounted securely. Such mishap is
likely to damage the tool, the machine itself, the workpiece, or cause injury
to the user.

Inch/metric conversion

Switching between inch and metric inputs does not convert the
measurement units of data such as the workpiece origin offset, parameter,
and current position. Before starting the machine, therefore, determine
which measurement units are being used. Attempting to perform an
operation with invalid data specified may damage the tool, the machine
itself, the workpiece, or cause injury to the user.

Constant surface speed control

When an axis subject to constant surface speed control approaches the
origin of the workpiece coordinate system, the spindle speed may become
excessively high. Therefore, it is necessary to specify a maximum
allowable speed. Specifying the maximum allowable speed incorrectly
may damage the tool, the machine itself, the workpiece, or cause injury to
the user.

Stroke check

After switching on the power, perform a manual reference position return
as required. Stroke check is not possible before manual reference position
return is performed. Note that when stroke check is disabled, an alarm is
not issued even if a stroke limit is exceeded, possibly damaging the tool,
the machine itself, the workpiece, or causing injury to the user.
Interference check for each path (T series)

An interference check for each path is performed based on the tool data
specified during automatic operation. If the tool specification does not
match the tool actually being used, the interference check cannot be made
correctly, possibly damaging the tool or the machine itself, or causing
injury to the user. After switching on the power, or after selecting a tool
post manually, always start automatic operation and specify the tool
number of the tool to be used.




SAFETY PRECAUTIONS

/N CAUTION

1 Absolute/incremental mode
If a program created with absolute values is run in incremental mode, or
vice versa, the machine may behave unexpectedly.

2 Plane selection
If an incorrect plane is specified for circular interpolation, helical
interpolation, or a canned cycle, the machine may behave unexpectedly.
Refer to the descriptions of the respective functions for details.

3 Torque limit skip
Before attempting a torque limit skip, apply the torque limit. If a torque limit
skip is specified without the torque limit actually being applied, a move
command will be executed without performing a skip.

4 Programmable mirror image
Note that programmed operations vary considerably when a
programmable mirror image is enabled.

5 Compensation function
If a command based on the machine coordinate system or a reference
position return command is issued in compensation function mode,
compensation is temporarily canceled, resulting in the unexpected
behavior of the machine.
Before issuing any of the above commands, therefore, always cancel
compensation function mode.




B-64607EN/01

WARNINGS AND CAUTIONS RELATED TO
HANDLING

This section presents safety precautions related to the handling of
machine tools. Before attempting to operate your machine, read the
supplied User's Manual carefully, such that you are fully familiar with
their contents.

/A WARNING

1 Manual operation
When operating the machine manually, determine the current position of
the tool and workpiece, and ensure that the movement axis, direction, and
feedrate have been specified correctly. Incorrect operation of the machine
may damage the tool, the machine itself, the workpiece, or cause injury to
the operator.

2 Manual reference position return
After switching on the power, perform manual reference position return as
required.
If the machine is operated without first performing manual reference
position return, it may behave unexpectedly. Stroke check is not possible
before manual reference position return is performed.
An unexpected operation of the machine may damage the tool, the
machine itself, the workpiece, or cause injury to the user.

3 Manual numeric command
When issuing a manual nhumeric command, determine the current position
of the tool and workpiece, and ensure that the movement axis, direction,
and command have been specified correctly, and that the entered values
are valid.
Attempting to operate the machine with an invalid command specified may
damage the tool, the machine itself, the workpiece, or cause injury to the
operator.

4 Manual handle feed
In manual handle feed, rotating the handle with a large scale factor, such
as 100, applied causes the tool and table to move rapidly. Careless
handling may damage the tool and/or machine, or cause injury to the user.

5 Disabled override
If override is disabled (according to the specification in a macro variable)
during threading, rigid tapping, or other tapping, the speed cannot be
predicted, possibly damaging the tool, the machine itself, the workpiece, or
causing injury to the operator.

6 Origin/preset operation
Basically, never attempt an origin/preset operation when the machine is
operating under the control of a program. Otherwise, the machine may
behave unexpectedly, possibly damaging the tool, the machine itself, the
tool, or causing injury to the user.

7 Workpiece coordinate system shift
Manual intervention, machine lock, or mirror imaging may shift the
workpiece coordinate system. Before attempting to operate the machine
under the control of a program, confirm the coordinate system carefully.
If the machine is operated under the control of a program without making
allowances for any shift in the workpiece coordinate system, the machine
may behave unexpectedly, possibly damaging the tool, the machine itself,
the workpiece, or causing injury to the operator.

8 Software operator's panel and menu switches
Using the software operator's panel and menu switches, in combination
with the MDI panel, it is possible to specify operations not supported by the
machine operator's panel, such as mode change, override value change,
and jog feed commands.
Note, however, that if the MDI panel keys are operated inadvertently, the
machine may behave unexpectedly, possibly damaging the tool, the
machine itself, the workpiece, or causing injury to the user.
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/A WARNING

9 RESET key
Pressing the RESET key stops the currently running program. As a result,
the servo axes are stopped. However, the RESET key may fail to function
for reasons such as an MDI panel problem. So, when the motors must be
stopped, use the emergency stop button instead of the RESET key to
ensure security.

/A CAUTION

1 Manual intervention
If manual intervention is performed during programmed operation of the
machine, the tool path may vary when the machine is restarted. Before
restarting the machine after manual intervention, therefore, confirm the
settings of the manual absolute switches, parameters, and
absolute/incremental command mode.

2 Feed hold, override, and single block
The feed hold, feedrate override, and single block functions can be
disabled using custom macro system variable #3004. Be careful when
operating the machine in this case.

3 Dryrun
Usually, a dry run is used to confirm the operation of the machine. During a
dry run, the machine operates at dry run speed, which differs from the
corresponding programmed feedrate. Note that the dry run speed may
sometimes be higher than the programmed feed rate.

4 Tool radius and tool nose radius compensation in MDI mode
Pay careful attention to a tool path specified by a command in MDI mode,
because tool radius or tool nose radius compensation is not applied. When
a command is entered from the MDI to interrupt in automatic operation in
tool radius or tool nose radius compensation mode, pay particular attention
to the tool path when automatic operation is subsequently resumed. Refer
to the descriptions of the corresponding functions for details.

5 Program editing
If the machine is stopped, after which the machining program is edited
(modification, insertion, or deletion), the machine may behave
unexpectedly if machining is resumed under the control of that program.
Basically, do not modify, insert, or delete commands from a machining
program while it is in use.

WARNINGS RELATED TO DAILY MAINTENANCE

/A WARNING

1 Memory backup battery replacement
When replacing the memory backup batteries, keep the power to the
machine (CNC) turned on, and apply an emergency stop to the machine.
Because this work is performed with the power on and the cabinet open,
only those personnel who have received approved safety and
maintenance training may perform this work.
When replacing the batteries, be careful not to touch the high-voltage
circuits (marked A and fitted with an insulating cover).
Touching the uncovered high-voltage circuits presents an extremely
dangerous electric shock hazard.

NOTE
The CNC uses batteries to preserve the contents of its memory, because it
must retain data such as programs, offsets, and parameters even while
external power is not applied.
If the battery voltage drops, a low battery voltage alarm is displayed on the
machine operator's panel or screen.
When a low battery voltage alarm is displayed, replace the batteries within
a week. Otherwise, the contents of the CNC's memory will be lost.
Refer to the Section “Method of replacing battery” of the Part IV,
“Maintenance” in the User's Manual (Common to T/M series) for details of
the battery replacement procedure.

s-6



B-64607EN/01

/A WARNING

2 Absolute Pulsecoder battery replacement
When replacing the memory backup batteries, keep the power to the
machine (CNC) turned on, and apply an emergency stop to the machine.
Because this work is performed with the power on and the cabinet open,
only those personnel who have received approved safety and
maintenance training may perform this work.
When replacing the batteries, be careful not to touch the high-voltage
circuits (marked A and fitted with an insulating cover).
Touching the uncovered high-voltage circuits presents an extremely
dangerous electric shock hazard.

NOTE
The absolute Pulsecoder uses batteries to preserve its absolute position.
If the battery voltage drops, a low battery voltage alarm is displayed on the
machine operator's panel or screen.
When a low battery voltage alarm is displayed, replace the batteries within
a week. Otherwise, the absolute position data held by the Pulsecoder will
be lost.
Refer to the FANUC SERVO MOTOR ai series Maintenance Manual for
details of the battery replacement procedure.

/A WARNING

3 Fuse replacement
Before replacing a blown fuse, however, it is necessary to locate and
remove the cause of the blown fuse.
For this reason, only those personnel who have received approved safety
and maintenance training may perform this work.
When replacing a fuse with the cabinet open, be careful not to touch the
high-voltage circuits (marked A and fitted with an insulating cover).
Touching an uncovered high-voltage circuit presents an extremely
dangerous electric shock hazard.




PREFACE

The Operation and Maintenance Handbook is for persons who are
familiar with NC programs and operations. It is used to refer to
necessary information quickly in operating or maintaining NC machine
tools at a work site.
The Handbook only contains reference information. It does not contain
other types of information, such as essential information or notes. Read
the following manuals first.

The Handbook assumes that the reader is familiar with the information in

the following manuals.
For information on safety precautions, be sure to read "SAFETY
PRECAUTIONS" described on the first page of the manual.

(1) Applicable models

This manual describes the models indicated in the table below.
In the text, the abbreviations indicated below may be used.

Model name Abbreviation
FANUC Series 0i-TF 0i-TF Series Oi-F Series 0
FANUC Series 0i-MF 0i-MF
NOTE
1 For an explanatory purpose, the following descriptions may be used

according to the types of path control used:

¢ 0i-TF  : Lathe system (T series)

* 0i-MF  : Machining center system (M series)

Some functions described in this manual may not be applied to some
products. For details, refer to the DESCRIPTIONS (B-64602EN).

(2) Special symbols

This manual uses the following symbols:

Indicates a description that is valid only for the machine center system
(M series).
In a general description of the method of machining, a machining center
system operation is identified by a phase such as "for milling machining".

Indicates a description that is valid only for the lathe system (T series).
In a general description of the method of machining, a lathe system
operation is identified by a phrase such as "for lathe cutting”.

Indicates the end of a description of a system control type.
When a system control type mark mentioned above is not followed by
this mark, the description of the system control type is assumed to
continue until the next item or paragraph begins. In this case, the next
item or paragraph provides a description common to the control types.
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(3) Description of parameters
Parameters are classified by data type as follows:

Data type Valid data range Remarks

Bit

Bit machine group
Bit path Oorl
Bit axis

Bit spindle

Byte
Byte machine group
Byte path -128 to 127

Some parameters handle these
types of data as unsigned data.

Byte axis
Byte spindle

Word

Word machine group
Word path -32768 to 32767

Word axis

Some parameters handle these
types of data as unsigned data.

Word spindle

2-word

2-word machine

group Some parameters handle these
2-word path 0 to 999999999 types of data as unsigned data.

2-word axis

2-word spindle

Real

Real machine group |see the standard

Real path parameter
setting tables.

Real axis

Real spindle

NOTE

1 Each of the parameters of the bit, bit machine group, bit path, bit axis, and
bit spindle types consists of 8 bits for one data number (parameters with
eight different meanings).

2 For machine group types, parameters corresponding to the maximum
number of machine groups are present, so that independent data can be
set for each machine group.

3 For path types, parameters corresponding to the maximum number of
paths are present, so that independent data can be set for each path.

4 For axis types, parameters corresponding to the maximum number of
control axes are present, so that independent data can be set for each
control axis.

5 For spindle types, parameters corresponding to the maximum number of
spindles are present, so that independent data can be set for each spindle
axis.

6 The valid data range for each data type indicates a general range. The
range varies according to the parameters. For the valid data range of a
specific parameter, see the explanation of the parameter.
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PREFACE

(4) Related manuals of Series 0i-MODEL F

The following table lists the manuals related to Series 0i-F

Manual name Spsﬁm(t:)aetrion
DESCRIPTIONS B-64602EN
CONNECTION MANUAL (HARDWARE) B-64603EN
CONNECTION MANUAL (FUNCTION) B-64603EN-1
%Z%Rrﬁgnots Eaml:NSL)Jlﬁtlém/Machining Center System) B-64604EN
OPERATOR'S MANUAL (For Lathe System) B-64604EN-1
OPERATOR'’S MANUAL (For Machining Center System) B-64604EN-2
MAINTENANCE MANUAL B-64605EN
PARAMETER MANUAL B-64610EN
Programming
Macro Executor PROGRAMMING MANUAL B-63943EN-2
Macro Compiler PROGRAMMING MANUAL B-66263EN
C Language Executor PROGRAMMING MANUAL B-63943EN-3
PMC
PMC PROGRAMMING MANUAL B-64513EN
Network
PROFIBUS-DP Board CONNECTION MANUAL B-63993EN
Industrial Ethernet CONNECTION MANUAL B-64013EN
Fast Ethernet / Fast Data Server OPERATOR’'S MANUAL  (B-64014EN
DeviceNet Board CONNECTION MANUAL B-64043EN
FL-net Board CONNECTION MANUAL B-64163EN
CC-Link Board CONNECTION MANUAL B-64463EN
Operation guidance function
MANUAL GUIDE i (Common to Lathe System/Machining B-63874EN
Center System) OPERATOR'S MANUAL
géggﬁ#OGRl:llsD’\IjAzSLcLl_\/lach|n|ng Center System) B-63874EN-2
S S5
MANUAL GUIDE 0i OPERATOR’S MANUAL B-64434EN
TURN MATE i OPERATOR’S MANUAL B-64254EN
Dual Check Safety
Dual Check Safety CONNECTION MANUAL B-64483EN-2
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(5) Related manuals of SERVO MOTOR ai series, SPINDLE MOTOR ai
series, SERVO AMPLIFIER ai-B series
The following table lists the manuals related to SERVO MOTOR ai
series, SPINDLE MOTOR o series, and SERVO AMPLIFIER ai series.
Specification
number

Manual name

FANUC AC SERVO MOTOR ai-B series
FANUC AC SERVO MOTOR ai series B-65262EN
DESCRIPTIONS

FANUC AC SERVO MOTOR o series
FANUC AC SERVO MOTOR Bi series
FANUC LINEAR MOTOR LiS series B-65270EN
FANUC SYNCHRONOUS BUILT-IN SERVO MOTOR DiS
series PARAMETER MANUAL

FANUC AC SPINDLE MOTOR ai series DESCRIPTIONS  [B-65272EN

FANUC AC SPINDLE MOTOR «i/fi series
BUILT-IN SPINDLE MOTOR Bi series B-65280EN
PARAMETER MANUAL

FANUC SERVO AMPLIFIER ai series DESCRIPTIONS B-65282EN
FANUC SERVO AMPLIFIER «i-B series DESCRIPTIONS |B-65412EN

FANUC AC SERVO MOTOR ai series
FANUC AC SPINDLE MOTOR i series
FANUC SERVO AMPLIFIER i series
MAINTENANCE MANUAL

B-65285EN

Either of the following servo motors and the corresponding spindle can
be connected to the CNC covered in this manual.

This manual mainly assumes that the FANUC SERVO MOTOR ai series
of servo motor is used. For servo motor and spindle information, refer to
the manuals for the servo motor and spindle that are actually connected.
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1 SCREEN DISPLAY AND OPERATION

1.1 SETTING AND DISPLAY UNITS

The MDI units are shown in below.

Standard MDI Unit (ONG KEY) ....ccueiiiirieiiieeiiiii et 11.1
Standard MDI Unit (QWERTY Key)
Small MDI Unit (ONG Key)......coeerureiiiiiiiiennins

Horizontal / Vertical unit MDI key (ONG Key) ........ccccerverienieniennens 1.1. 4
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1.1.1  Standard MDI Unit (ONG Key)

- Unit with machining center system

Help key Reset key Address/numeric keys
| |
] O
r \
| Editkeys
Uppercase/
lowercase
switch key
— Cancel
(CAN) key
Shift key — [ Input key
AUX key |
CTRL key —|
ALT key —|
TAB key —|
! I
Page change keys  Cursor move keys Function keys
(Page keys) (Cursor keys)
- Unit with lathe system
Help key Reset key Address/numeric keys
| |
O [
f Al
| Editkeys
Uppercase/
lowercase
switch key
—| | cancel
(CAN) key
Shift key—{ — Input key
AUX key —
CTRL key_|
ALT key |
TAB key—]
Page change keys  Cursor move keys Function keys
(Page keys) (Cursor keys)
1.1.2 Standard MDI Unit (QWERTY Key)
Help key Function keys
| )\
Reset key _|
Address keys
Uppercase/
lowercase — Numeric
switch key _| keys
AUX key—
CTRL key| Shift
— key
ALT key—| | Input
key
TAB ke
T T T
Page change keys  Cursor move keys Edit keys Cancel (CAN) key
(Page keys) (Cursor keys)




1

SCREEN DISPLAY AND OPERATION

1.13

Small MDI Unit (ONG Key)

Unit with machining center system

Addresslpumeric keys

C

Cancel (CAN) key

—— Input key
Function keys [ Shift key
R
(2] E 1 Helpkey
Page change keys
(Page keys)
——— Reset key
[ Editkeys
o Q)
T
Cursor move keys
(Cursor keys)
- Unit with lathe system
Address/nurpenc keys
[ Cancel (CAN) key
—— Input key
Function keys — — Shift key
{ —  Help key
Page change keys —}
(Page keys) — Reset key
| Editkeys
O ranuE O

Cursor move keys
(Cursor keys)
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114
- For Machining center (M Series)
Horizontal type

Horizontal / Vertical unit MDI key (ONG Key)

Address keys/Numeric keys

Cancel (CAN) key

INPUT key

SHIFT key

Function keys

Page change keys

HELP key

RESET key

—

Cursor move keys

Edit keys

Vertical type

"Z|a4| 5 6|

n == o

Twlli2 L3

I | | < Z

‘o

Address keys/Numeric keys

SHIFT key

Soft keys Cancel (CAN) key
RESET key
\ = -
# Function keys
G/.? ,8 /9 T3 == HELP key

Edit keys

__Page change keys

Cursor move keys

INPUT key




1 SCREEN DISPLAY AND OPERATION

- For Lathe ( T Series)
Horizontal type

Address keys/Numeric keys

Cancel (CAN) key

INPUT key
Function keys SHIFT key
HELP key
Page change keys
RESET key

7 Editkeys

Cursor move keys

Vertical type

Soft keys Cancel (CAN) key
RESET key 1
% 4 . Function keys
o|*N "6 7|48 "9 .E || 4 || B |58 | B HEP key
X||"2/| F|<4/ji5 L6 3
Edit keys
M|"s T 12| 3
Page change keys
Ultw 0 i ] A
Address keys/Numeric keys 1 Cursor move keys

SHIFT key INPUT key
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1.1.5 Explanation of the MDI Unit
Table 1.1.5 Explanation of the MDI unit
No. Name Explanation
1 et key Press this key to reset the CNC, to cancel an
A

alarm, etc.

Press this button to use the help function when
uncertain about the operation of an MDI key (help
function).

Soft keys

The soft keys have various functions, according
to the Applications. The soft key functions are
displayed on the display unit.

Address and
numeric keys

Press these keys to input alphabetic, numeric,
and other characters.

Some keys have two characters on their keytop.
Pressing the key switches the characters.

Special character ” is displayed on the screen
when a character indicated at the top left corner
on the keytop can be entered.

Input key

INEUT

When an address or a numerical key is pressed,
the data is input to the buffer, and it is displayed
on the screen. To copy the data in the key input

buffer to the offset register, etc., press the

key. This key is equivalent to the [INPUT] key of
the soft keys, and either can be pressed to
produce the same result. This key is also used to
move to a folder on the program folder screen.

Cancel (CAN) key

CAN.

Press this key to delete the last character or

symbol input to the key input buffer.

Example) When the key input buffer displays
> N001X100Z_

and the cancel key | Z

is pressed,

Z is canceled and
>N001X100_
is displayed.

Edit keys

Press these keys when editing the program.

:ALTER
1 INSERT

: DELETE

Function keys

Press theses keys to switch display screens for
each function.
See Sections 1.3 to 1.8 for details of the function

keys.




1 SCREEN DISPLAY AND OPERATION
No. Name Explanation

There are four different cursor move keys.

This key is used to move the cursor to
the right or in the forward direction. The
cursor is moved in short units in the
forward direction.

z 1 This key is used to move the cursor to

%’Jf;;rn;?’:)keys the left or in the reverse direction. The
Y cursor is moved in short units in the
10 E reverse direction.

E E E E 1 This key is used to move the cursor in a
downward or forward direction. The
cursor is moved in large units in the
forward direction.

E : This key is used to move the cursor in an
upward or reverse direction. The cursor
is moved in large units in the reverse
direction.

Two kinds of page change keys are described

Page change keys |pelow.
1 (Page k : This key is used to changeover the page
on the screen in the forward direction.

. This key is used to changeover the page
on the screen in the reverse direction.

Uppercase/
12 Ikowercase switth | press this key to switch between uppercase and
ey lowercase when entering alphabetic characters.
ABC
PC function key
13 ! These keys are used with the personal computer

=
TAB

ALT

function.
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Explanation

15" LCD/MDI soft key configuration

The 15" LCD panel has 12 soft keys horizontally and 9 soft keys
vertically.

As shown below, the 8 vertical soft keys and the lowermost key are used
as chapter selection soft keys. By pressing each of these keys, the
screen (chapter) belonging to each function can be selected. The
horizontal 12 soft keys are used to perform operations on the screen
selected with a vertical soft key.

For an LCD display with a touch panel, touch a soft key on the screen to
select it.

Vertical soft keys

Displays operations on selected chapter.

Horizontal soft keys *

5 0 P A v Vo i v

>
>]

In this manual, the descriptions below assume a 10.4" LCD display panel
with 12 soft keys.

Key operation with multi-path control

In the multi-path control, be sure to select the tool post for which data is
specified, using the path selection switch on the machine operator's
panel. Then, perform MDI unit operation, such as displaying or
specifying various data items, and editing a program.



1 SCREEN DISPLAY AND OPERATION

1.2 FUNCTION KEYS AND SOFT KEYS

The function keys are used to select the type of screen (function) to be
displayed. When a soft key (section select soft key) is pressed
immediately after a function key, the screen (section) corresponding to
the selected function can be selected.

1.2.1  General Screen Operations
- Procedure

1 By pressing a function key on the MDI unit, the chapter selection
soft keys that belong to the function are displayed.

Example 1)
Operation selection key

ABS REL ALL COPRT >+

Chapter selection soft keys Continuous menu key

2 When one of the chapter selection soft keys is pressed, the screen
of the chapter is displayed. If the soft key of a desired chapter is not
displayed, press the continuous menu key.

In a chapter, a further choice may be made from multiple chapters.

3 When the screen of a desired chapter is displayed, press the
operation selection key to display operations to be performed.

4  Select a desired operation with the operation selection soft key.
Depending on the operation to be executed, an auxiliary menu of
soft keys is displayed. Perform an operation according to the
indications on the auxiliary menu.

Example 2)
) W.
0 — —=
—
Return menu key Operation selection soft keys
Example 3)
< ALL AX EXEC
| 10
— ]
—~

Auxiliary menu

5 To return to the display of chapter selection soft keys, press the
return menu key.

A general screen display procedure is provided above.
The actual display procedure varies from one screen to another.
For details, see each description of operation.
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Position display screen

The chapter selection soft keys that belong to the function key

the function of each screen are described below.

(€] @ ®) @) ®)

Page 1 ‘ ABS H REL H ALL H HNDL ‘ (OPRT)
) @) ®) ) (10)
Page 2 ‘ MONI ‘ ‘ 5AXMAN ‘ ‘ ‘ ‘ H (OPRT)
Table 1.2.1 (a) Position display screen
No. Crf;i;ﬁtfr Description
1) ABS Selects the absolute coordinate display screen.
2) REL Selects the relative coordinate display screen.
?3) ALL Selects the overall coordinate display screen.
4) HNDL  |Selects the operation screen for manual handle operation.
®) MONI Selects the screen for displaying the servo axis load meter,
serial spindle load meter, and speedometer.
@ | 5AXMAN Displays a handle pulse interrupt amount in 3-dimensional
manual feed.

Program screen
The chapter selection soft keys that belong to the function key and
the function of each screen are described below.

(€3] @) 3) @)

®)

Page 1 ‘PROGRA‘ ‘ FOLDERH NEXT ‘ CHECK H (OPRT) ‘
M
6) ) ®8) 9) (10)
RSTR JOG ROBOT (OPRT)
L ==
Table 1.2.1 (b) Program

No. Cr:?;tfr Description

@) | PROGRAM Selects the screen for displaying and editing of contents of
part programs currently registered.

@ | FoLDER Selects the screen for displaying a list of part programs
currently registered.
Selects the screen for displaying the command values of

?3) NEXT the block currently executed and the next block to be
executed among the command values.

@ | cHeck Selects the screen for displaying programs, position data,
modal information, and so forth simultaneously.

®) RSTR Selects the operation screen for restarting an interrupted
program operation.

@) 310G Selects the screen for executing, in the JOG mode, data
specified in the program format from the MDI.

©) ROBOT |Selects the screen for registering robot programs and part

SELECT |programs for the Robot connection function.

10
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SCREEN DISPLAY AND OPERATION

Offset/setting screen

The chapter selection soft keys that belong to the function key and
the function of each screen are described below.

@) () ®) “4) 5)

Page 1 OFFSET | | SETTING WORK ‘ H (OPRT)
) ) ®) 9) (10)
TooL
Page 2 MACRO ‘ ‘ ‘ ‘ OPR HMANAGERH (OPRT)
(11) (12) (13) (14) (15)
page 3 ‘ OFST2 ‘ ‘ w.sHFT | [ GEOM.2 ‘ ‘ H (OPRT)
(16) (17) (18) (19) (20)
|
(21) (22) (23) (24) (25)
Page s ‘ C?;:EK ‘ LANG. | [ProTECT] [ GuARD ‘ (OPRT)
Table 1.2.1 (c) Offset
No. Cr?]zf]tfr Description
1) OFFSET |Selects the screen for setting tool offset values.
2 SETTING |Selects the screen for setting the setting parameters.
@) WORK Selects the screen for setting a workpiece coordinate
system offset.
(6) MACRO |Selects the screen for setting macro variables.
Selects the screen for operating some operation
(8) OPR switches on the machine operator's panel as soft
switches.
©) TOOL Selects the screen for setting data related to tool
MANAGER |management.
(11) OFST.2 |Selects the screen for setting a Y-axis offset.
12) | w.sHFT Selects the screen for setting a workpiece coordinate
’ system shift value.
(13) | GEOM.2 [Selects the screen for setting a second geometry offset.
a7) PR-LV  |Selects the screen for setting a precision level.
1) CHUCK |[Selects the chuck tail stock barrier screen.
TAIL
(22) LANG. |Selects the screen for setting a display language.
(23) | PROTECT |Selects the screen for setting data protection.
Selects the screen for setting wrong operation
(24) GUARD prevention.

11
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System screen

The chapter selection soft keys that belong to the function key and -
the function of each screen are described below.

Page 1

Page 2

Page 3

Page 4

Page 5

Page 6

Page 7

Page 8

Page 9

Page 10

Page 11

Page 12

Page 13

(€]

2)

®)

“4)

5)

PARAM DGNOS || SERVO || sySTEM || (OPRT)
GUIDEM
6) (@) (8) ) (10)
MEMORY || PITCH SERVO | spSET || (OPRT)
PARAM
(11) (12) (13) (14) (15)
PMC PMC PMC (OPRT)
MAINTE | | LADDER || CONFIG
(16) (€% (18) (19) (20)
MCNG ALL IO ALLIO || OPEHIS || (OPRT)
TUNING
(21) (22) (23) (24) (25)
COLOR ‘ MAINTE | | M-INFO HW DGNS || (OPRT)
(26) (27) (28) (29) (30)
FSSB ||PRMTUN || PMATE || (OPRT)
MGR.
(31) (32) (33) (34) (35)
EMBED |[ PCMCIA |[ ETHER |[ PROFI |[ (opRT)
PORT LAN NET MASTER
(36) (37) (38) (39) (40)
REMOTE | | m copE (OPRT)
DIAG
(41) (42) (43) (44) (45)
PROFI | [DEVNET | [ FL-net |[DEVNET|[ (oprT)
SLAVE ||MASTER 1CH SLAVE
(46) (47) (48) (49) (50)
DUAL R.TIME (OPRT)
CHECK || MACRO
(51) (52) (53) (54) (55)
(56) (57) (58) (59) (60)
CCLink |[ ROBOT | [ ROBOT (OPRT)
REMOTE || STATUS || CON.
(61) (62) (63) (64) (65)
FL-net (OPRT)

‘ USB H

2CH




1 SCREEN DISPLAY AND OPERATION
Table 1.2.1 (d) System
No. C;Zﬁfr Description
elects the screen for setting parameters.
1 PARAM  [Sel h fi i
elects the screen for displaying state.
2 DGNOS |[Sel h for displaying CNC
@) SERVO [Selects the screen for displaying the servo guide mate.
GUIDEM
) SYSTEM Selects the screen for displaying the current system
status.
©) | MEMORY Selects the screen for displaying the contents of
memory.
)] PITCH |Selects the screen for setting pith error compensation.
®) SERVO |Selects the screen for setting the servo-related
PARAM |parameters.
9) SP.SET |Selects the screen for spindle-related setting.
PMC Selects the screen related to PMC maintenance such as
(11) PMC signal state monitoring and tracing, and PMC
MAINTE : s
parameter display/editing.
(12) PMC Selects the screen related to ladder display/editing.
LADDER
PMC Displays the screen for displaying/editing data other
(23) CONFIG than ladders that makes up a sequence program and for
setting the PMC function.
MCNG Displays the screen for setting the parameter set for
(16) TUNING emphasis on speed (LV1) or emphasis on precision
(LV10).
a7) ALL IO |Selects the screen for data I/O.
(18) ALL 1O Selects the screen for data input to and output from the
memory card.
Selects the screen for displaying the history of
(19) | OPEHIS |operations performed by the operator and issued
alarms.
1) COLOR Selects the screen for setting colors to be used on the
screen.
@2) | mainTE Selects the screen for setting maintenance items to be
managed periodically.
23) M-INEO Sel_ects the screen for displaying information about
maintenance performed.
Selects the screen for displaying data such as servo
(24) | W.DGNS |positional deviation values, torque values, machine
signals, and so forth as graphs.
Selects the screen for making settings related to the
27) FSSB high-speed serial servo bus (FSSB: Fanuc Serial Servo
Bus).
28) | PRMTUN Selects the screen for setting parameters necessary for
start-up and tuning.
P.MATE |Selects the screen for displaying Power Mate CNC
(29
MGR. maneger.
(31) EMBED |[Selects the screen for making settings related to the
PORT embedded Ethernet (embedded port).
32) PCMCIA |Selects the screen for making settings related to the
LAN embedded Ethernet (PCMCIA Ethernet card).
(33) | ETHERNET Selects the screen for making settings related to the fast

Ethernet/fast data server.

13




B-64607EN/01

Chapter -
No. T Description
(34) PROFI |[Selects the screen for making settings related to the
MASTER |PROFIBUS master function.
(36) REMOTE |Selects the screen for making settings related to the
DIAG Machine Remote Diagnosis.
(37) | M CODE |Selects the screen for setting an M code group.
(41) PROFI |[Selects the screen for making settings related to the
SLAVE |PROFIBUS slave function.
(42) DEVNET |Selects the screen for making settings related to the
MASTER [DeviceNet master function.
) Selects the screen for making settings related to the
(43) | FL-net 1CH FL-net (port 1) function.
(44) DEVNET |Selects the screen for making settings related to the
SLAVE |DeviceNet slave function.
(46) DUAL Selects the screen for displaying dual check safety
CHECK |diagnostic data.
(47) R.TIME |Selects the screen for making settings related to the
MACRO |real-time custom macro function.
(51) ID-INF  [Selects the screen for displaying CNC ID information.
(56) CCLink |Selects the screen for making settings related to the
REMOTE |CC-Link remote device function.
(57) ROBOT |[Selects the robot status screen for the Robot connection
STATUS [function.
(58) ROBOT |Selects the screen for making settings related to the
CON. Robot connection function.
(61) USB Selects the USB maintenance screen.
(62) | FL-net 2cH Selects the screen for making settings related to the

FL-net (port 2) function.

14
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SCREEN DISPLAY AND OPERATION

Message screen

The chapter selection soft keys that belong to the function key and

the function

of each screen are described below.

(€] [¢)] 3) 4 5)
Page 1 ‘ ALARM H MSG H HISTRY | [ MSGHIS H ‘
6 (O] ®) © (10)
EMBED PCMCIA ETHER FL-net
Page 2 LOG LOG LOG 1CH
(11) (12) (13) (14) (15)
uUsB FL-net +
ol I ET S N
(16) (17) (18) (19) (20)
DNETM | [ DNET S
Page 4 HISTRY || HISTRY
Table 1.2.1 (e) Message
No. e Description
menu
1) ALARM |Selects the alarm message screen.
) MSG Selects the operator message screen.
) HISTRY _Selects the screen for displaying the details of alarms
issued so far.
4) MSGHIS |Selects the external operator message screen.
®) EMBED |Selects the screen for displaying error messages related
LOG to the embedded Ethernet (embedded port).
) PCMCIA |Selects the screen for displaying error messages related
LOG to the embedded Ethernet (PCMCIA Ethernet card).
®) ETHER |Selects the screen for displaying error messages related
LOG to the fast Ethernet/fast data server.
) Selects the screen for displaying error messages related
(9) | FL-net1CH to the FL-net (port 1) function.
Selects the screen for displaying error messages related
(12) | usBLOG to the USB function.
Selects the screen for displaying error messages related
(13) | FL-net2CH to the FL-net (port 2) function.
(16) DNET M |Selects the screen for displaying communication
HISTRY |histories related to the DeviceNet master function.
arn DNET S |Selects the screen for displaying communication
HISTRY |histories related to the DeviceNet slave function.

Graphic screen

The chapter selection soft keys that belong to the function key

the function

of each screen are described below.
(1) () (3) 4

(5)
‘PARAM H GRAPH H H H (OPRT) ‘

Page 1
Table 1.2.1 (f) Graphic
Chapter -
No. T Description
(1)| PARAM |Selects the screen for setting graphic parameters.
(2)| GRAPH |Selects the screen for graphically displaying the tool path.

15
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1.3 SCREENS DISPLAYED
BY FUNCTION KEY

Press function key H to display the current position of the tool.

The following three screens are used to display the current position of

the tool:

- Current position display screen for the workpiece coordinate
system.

- Current position display screen for the relative coordinate system.

- Current overall position display screen.

The above screens can also display the feedrate, run time, and the

number of parts. In addition, a floating reference position can be set on

these screens.

Function key can also be used to display the load on the servo

motor and spindle motor and the rotation speed of the spindle motor
(operating monitor display).

Function key can also be used to display the screen for displaying

the distance moved by handle interruption. See Subsection, “Handle
Interrupt Display” for details on this screen.

1.3.1 Position Display in the Workpiece Coordinate
System
Displays the current position of the tool in the workpiece coordinate
system. The current position changes as the tool moves. The least input
increment is used as the unit for numeric values. The title at the top of
the screen indicates that absolute coordinates are used.

Display procedure for the current position screen in the workpiece coordinate

Procedure

1 Press function key .

2 Press soft key [ABS].

[ACTUAL POSITION 00123 NODOOD
ABSOLUTE MACHINE DISTANCE T0 GO
X D.000 | Gow |+ oom
Y D.000|: Gew |  oom
Z 0.000 c 0. 6e8 c . 000
B 0.000
C ©.000
pural S, (%
017 o0 oan.1 ! °F %
698 G50 625 L DRY RUN F 1888 HH/HIN
622 G67 G168 3 B PARTS COUNT 953
694 G697 B13.1 RUN TTHE 12H15M33s|
621 G54 65A.1 T 8 CYCLE TIME oH oy eS|
648 G6d 654.2 o

6d9. 1669 688.5 ° Ay

MEH STOP *x* x¥x 12:08: 80 | PATHL

<| | | | | PRESET [ORTGIN|SETFRP [PTSPRE [RUNPRE] |

Fig. 1.3.1 (a) Current position (absolute) screen (M series)
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1 SCREEN DISPLAY AND OPERATION
ACTUAL POSITION D@ 1 23 N@@@@@
ABSOLUTE MACHINE DISTANCE TO GO
X 0.000 > oo |: a0
z D.000 ¢ Gew |¢ oo
€ 0.000
Y 0.000
pural S, (%
097 aer . o °F O
669 G54 H ® DRY RUN F 1068 HHAHIN
G99 664 » 8 PARTS COUNT 953]
G21 G618 RUN TIME 12H15M335)
Gdo  669.1 v @ CYCLE TIME oH or es|
625 5 o
622 A>
MDI  STOP #** +xx 12:08: 80 | PATHL
<| | | | | PRESET [ORTGIN|SETFRP [PTSPRE [RUNPRE] |
Fig. 1.3.1 (b) Current position (absolute) screen (T series)
Explanation

- Display including compensation values

Bits 6 (DAL) and 7 (DAC) of parameter N0.3104 can be used to select
whether the displayed values include tool length compensation and tool

radius compensation.

Bit 1 (DAP) of parameter N0.3129 and bit 7 (DAC) of parameter No.3104
can be used to select whether the displayed values include tool offset

and tool nose radius compensation.

17
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1.3.2
System

Position Display in the Relative Coordinate

Displays the current position of the tool in a relative coordinate system
based on the coordinates (see Explanation) set by the operator. The
current position changes as the tool moves. The increment system is

used as the unit for numeric values.

The title at the top of the screen indicates that relative coordinates are

used.

Display procedure for the current position screen with the relative coordinate

system

Procedure

1 Press function key
2 Press soft key [REL].

[ACTUAL POSITION

0R123 NoBBBB

DISTANCE TO GO

X a. 6an
¥ a. gan
z 8. aaa
B 8. aaa
Cc a. 6an

QIHIN

@HH/HIN

RELATIVE MACHINE
X ©.000 ¢ G
Y 0.000 : Gom
Z @ . 8 @ @ C 0. Be8
B ©.000
C ©.000

MaDAL =

Gi7 me e § “=E

698 G568 625 @ DRY RUN F

622 G67 G168 g B PARTS COUMT

G94 G97 G13.1 RUN TIHE

G21 B54 GSB.1 T 8 CYCLE TIME

64D 664 654.2 _ o

649. 1669 68A.5 a>

MEM  STOP wxx s+ |

1068 MM HIN
953
12H15M335
BH 8+ 85|

| 12: 08: 00 | PATH1

<| | | | | PRESET [ORIGIN|SETFRP [PTSPRE RUNPRE]

Fig. 1.3.2 (a) Current position (relative) screen (M series)

[ACTUAL POSITION

0pl23 NoBBLB

RELATIVE MACHINE DISTANCE TO GO
U D.000 > Gew |:  aoo
W 0.000 ¢ ooe |+ a0
H 0.000
V) ©.060

ComETL S, O nn
097 667 . o °F O
G69 654 H @ DRY RUN F 1888 i HIN
G99 G6d » B PARTS COUNT 953]
621 618 RUN TIME 12H15H335|
[Ei;g 669. 1 u @ CYCLE TIME 8H BH Bs]
622 S 8 A>

MDI STOP wwv wus |

| 12: 88: 08 | PATH1

<| | | | | PRESET [ORIGIN|SETFRP [PTSPRE RUNPRE]

Fig. 1.3.2 (b) Current position (relative) screen (T series)

See Explanation for the procedure for setting the coordinates.
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SCREEN DISPLAY AND OPERATION

Explanation

Setting the relative coordinates
The current position of the tool in the relative coordinate system can be
reset to 0 or preset to a specified value as follows:

Procedure to set the axis coordinate to a specified value

Procedure

19

1 To reset the coordinate to 0, press soft key [ORIGIN].
Key in an axis name to be reset (such as X or Y), then press soft key
[EXEC].

2 For presetting to a specified value, key in an axis name to be preset
and a preset value (such as X100.000), then press soft key
[PRESET].

Display including compensation values

Bits 4 (DRL) and 5 (DRC) of parameter N0.3104 can be used to select
whether the displayed values include tool length compensation and tool
radius compensation.

Bit 0 (DRP) of parameter No.3129 and bit 5 (DRC) of parameter No.3104
can be used to select whether the displayed values include tool offset
and tool nose radius compensation.

Presetting by setting a coordinate system

Bit 3 (PPD) of parameter N0.3104 can be used to specify whether the
position indication values in the absolute coordinate system are preset
as those in the relative coordinate system during coordinate system
setting or manual reference position return by the G92 command.

Bit 3 (PPD) of parameter N0.3104 can be used to specify whether the
position indication values in the absolute coordinate system are preset
as those in the relative coordinate system during coordinate system
setting or manual reference position return by the G50 command (for G
code system A) or G92 command (for G code system B or C).
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133

Displays the following positions on a screen: Current positions of the tool
in the workpiece coordinate system, relative coordinate system, and

Overall Position Display

machine coordinate system, and the remaining distance. The relative
coordinates can also be set on this screen. See Subsection, “Position
Display in the Relative Coordinate System” for the procedure.

Procedure for displaying overall position display screen

Procedure

1
2

Press function key

Press soft key [ALL].

[ACTUAL POSITION

0R123 NoBBBB

RELATIVE ABSOLUTE MACHINE DISTANCE TO GO
x 8. 888 x 0. 088 % 6. 888 X 8. 008
¥ 8. 888 ¥ 0.088 ¥ 0. 888 ¥ 8. 008
z 0. 600 z 09.000 H 0. 808 2 0. 000
B 8. 660 B 0.088 B 8. 668 B 8.000
c 8. 888 c 0. 088 c 8. 888 ® 8. 008

(L S, O
GOB G688 G15 F n 8
G17 698 6AB.1 F O
G99 658 G625 @ DRY RUN F 1880 HHHIN
622 667 G168 g 8 PARTS COUNT 953
694 697 G13.1 RUN TIHE 12H15M335|
G21 654 G58.1 T ® CYCLE TIME BH oH 85|
GAB G664 654.2 @
Gd9. 1669 680.5 a>
MEM STOP ++x +++ | |12:08:08 | PATHL

<|

PRESET |ORIGIN|SETFRP |PTSPRE RUNPRE]

Fig. 1.3.3 (a) Current position (overall) screen (M series)

IACTUAL POSITION

0123 NBBBLO

RELATIVE ABSOLUTE MACHINE DISTANCE T0 GO

u 6. 608 X 0. 868 X 6. 600 % 0. aa0

u 8. 608 z 0.888 F 8. 680 2 0. 888

H . 008 c 0.808 c 8. 088 c 8. 008

v 8. 008 ¥ 8.008 ¥ 8.088 v 8. 008
GIIL 81 Q/nm

GOo  GBB F 0K [

669 G50 H ® DRY RUN F 1868 MH/MIN

699 G » B PARTS COUNT 953

621 G18 RUN TIME 12H15H335|

Gd8 669.1 T e CYCLE TIME BH Bn Bs|

625 . .

622 a>

MDI  STOP % %% 12:88: 88 | PATHL

<|

PRESET |ORIGIN | SETFRP |PTSPRE | RUNPRE |

Fig. 1.3.3 (b) Current position (overall) screen (T series)
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SCREEN DISPLAY AND OPERATION

Explanation

Coordinate display
The current positions of the tool in the following coordinate systems are
displayed at the same time:
e Current position in the relative coordinate system (relative coordinate)
e Current position in the workpiece coordinate system
(absolute coordinate)
e Current position in the machine coordinate system
(machine coordinate)
o Distance to go (distance to go)

Distance to go
The distance remaining is displayed in the MEM or MDI mode. The
distance the tool is yet to be moved in the current block is displayed.

Machine coordinate system

The least command increment is used as the unit for values displayed in
the machine coordinate system. However, the least input increment can
be used by setting bit 0 (MCN) of parameter No.3104.

Resetting the relative coordinates

The total position display screen also supports the resetting of the
relative coordinates to 0 or presetting of them to specified values. See
the procedure for resetting the relative coordinates described in
Subsection, “Position Display in the Relative Coordinate System”.

1.3.4 Handle Interrupt Display

Displays the distance traveled due to a handle interrupt.
The distance is displayed as four types of data, input unit, output unit,
relative coordinates, and remaining distance to go, at the same time.

Procedure for displaying manual handle interruption screen

Procedure

21

1 Press function key k==,
2 Press soft key [HANDLE].

FIRRDLE THTCRRORTION 0123 NOBBRO
IHFUT URIT DUTPUT UHIT RELATIVE DISTANCE TO GO
x1 B, BEg 1 |, vee u1 . 6o %1 o, ven
1 A. ARA ¥1 A. ARR ui . AR 1 A. faR
21 B, BEg 21 . vee w1 . B0 21 o, ven
A1 A. ARA A1 A. ARR Al . AR at A. AR
Bi 0. Bag Bi 0. pea Bi 0. 008 B 0. b0
HODAL F anm«
oo 6o G50, 1F H
67 GLY 649 H S 2
(89 634 615 P DRY FUR T 1ARAHHHIN
699 Bbd 645 HD. T
PARTS COUNT af
IG21 GI0 GS54.45 Hx.
lGay  GoY. 1680, 5 FUH T IHE ol on a5
£is oz CFOLE TIHE AH AH AS
622 G131
HEH s#ed sod #ow 12:00:00
‘ I | I I apsoLufrecatif] s RARDLE | corrt o
TE

Fig. 1.3.4 Manual handle interruption screen
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Explanation

Data to be displayed

The following types of data are displayed at the same time:

o Distance traveled due to a handle interrupt in input units (input unit)

« Distance traveled due to a handle interrupt in output units (output unit)

e Position in relative coordinates (relative coordinates)

e Remaining distance to go in the current block (remaining distance to
go)

Input unit
The distance traveled due to a handle interrupt is displayed in the least
input increment.

Output unit

The distance traveled due to a handle interrupt is displayed in the least
command increment.

Relative coordinates
Not related to the distance traveled due to a handle interrupt.

Distance to go

Not related to the distance traveled due to a handle interrupt.
The distance traveled due to a handle interrupt is cleared upon
completion of the manual reference position return for each axis.

Display for five or more axes

The display on a system with five or more axes is the same as the overall
position display.

22




1 SCREEN DISPLAY AND OPERATION

135

Operating Monitor Display

The reading on the load meter can be displayed for each servo axis and
the serial spindle by setting bit 5 (OPM) of parameter N0.3111 to 1. The
reading on the speedometer can also be displayed for the serial spindle.

Procedure for displaying the operating monitor

Procedure
1 Press function key
2 Press the continuous menu key .
3 Press soft key [MONITOR].

OWN<X

[ACTUAL POSITION o123 (N[%]%)%]%]%)

ABSOLUTE
F @HH MIN
8 . @88 PARTS COUNT .

1|
0.000|5: Il
0.000

U — 0
9.000|" == -
0.000|,, e -

Vi — 0%
MODAL
GBA G155 F 100808.68 H a PND onD

G1?7 G698 Ga48.1 ]

ooc oo 625 ! ¢ 0 5 —

G22 667 G168 8 2} = = >

GI4 G697 G13.1 8 L L

g2l G4 Gl T o s1 I 01N

G4 G664 G94.2 5 8

G49. 1669 G88.5 A>
MEH STOP s+ 4% 12:08: B0

‘ Inna

REL InLL IHHNDLEI | Fumm I | I |

<ONX

[ACTUAL POSITION o123 NOBBBE

Fig. 1.3.5 (a) Operating monitor (M series)

ABSOLUTE
F @HM/MIN
@ - 8@8 PARTS COUNT 1]

0.000|5: . a0 o 5
0.000

* ——
0.000
2 ——
C [ ——
¢ —
MODAL
GBE G15 F 10680.80 M [:} Bl B
G17 G698 Gad.1 a
b Gy e O ’ 8 51—
G22 G67 G168 o 8 ] = = .
694 G697 613.1 8 C L
o ° s I oy
GAB8 G6d G5d4.2 s 8
G49. 1669 G88.5 A>

ABS | REL IRLL IHRNDLEI | Fumm I I I I+

MEM STOP +++ a++ | | 12:80:86)
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Fig. 1.3.5 (b) Operating monitor (T series)
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Explanation
- Display of the servo axes
Servo axis load meters as many as the maximum number of controlled [8
axes of the path can be displayed. One screen displays load meters for
up to five axes at a time. By pressing the [MONITOR] soft key, load
meters for the 6th axis and up are displayed.

- Display of the spindle axes
When serial spindles are used, the reading on the load meter and
speedometer can be displayed only for the main serial spindle.

- Unit of graph
The bar graph for the load meter shows load up to 200% (only a value is
displayed for load exceeding 200%). The bar graph for the speedometer
shows the ratio of the current spindle speed to the maximum spindle
speed (100%).

- Load meter
The reading on the load meter depends on servo parameter No.2086
and spindle parameter N0.4127.

- Speedometer
Although the speedometer normally indicates the speed of the spindle
motor, it can also be used to indicate the speed of the spindle by setting
bit 6 (OPS) of parameter No.3111 to 1.
The spindle speed to be displayed during operation monitoring is
calculated from the speed of the spindle motor (see the formula below).
The spindle speed can therefore be displayed, during operation
monitoring, even when no position coder is used. To display the correct
spindle speed, however, the maximum spindle speed for each gear
(spindle speed at each gear ratio when the spindle motor rotates at the
maximum speed) must be set in parameters Nos. 3741 to 3744.
The input of the clutch/gear signals CTH1A, CTH2A<Gn070.3,
Gn070.2> for the first serial spindle is used to determine the gear which
is currently selected. Control the input of the CTH1A and CTH2A signals
according to the gear selection, by referring to the table below.
(Formula for calculating the spindle speed to be displayed)

Spindle speed Speed of spindle motor Maximum spindle
displayed during = Maximum speed of x  speed with the
operation monitoring spindle motor gear being used

The following table lists the correspondence between clutch/gear signals
CTH1A and CTH2A, used to determine the gear being used, and

parameters:
CTHIA|CTH2A Parameter S:p'fcli f?g:grlle
0 0 (:M’\lgx?nm#l spindle speed with gear 1) HIGH
0 1 (:MNgx?rmfn spindle speed with gear 2) MEDIUM HIGH
1 0 (:MNgx?rm:rsn spindle speed with gear 3) MEDIUM LOW
1 1 (:MNgx?gﬁﬁ"l spindle speed with gear 4) Low

The speed of the spindle motor and spindle can be displayed, during
operation monitoring, only for the first serial spindle and the spindle
switching axis for the first serial spindle. It cannot be displayed for the
second spindle.

- Color of graph
If the value of a load meter exceeds 100%, the bar graph turns purple on
a color LCD.
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14 SCREENS DISPLAYED

BY FUNCTION KEY (MEM MODE)

This section describes the screens displayed by pressing function key
The screens include a program editing screen, program folder list

display screen, and screens for displaying the command states of the
program currently being executed.

1. Program screen

2. Program folder screen

3. Next block display screen

4. Program check screen

On the program screen, you edit the program that is currently selected,
and display the block that is currently executed during program operation.
In MDI mode, you also edit an MDI operation program, and display the
block that is currently executed.

1.4.1 Program Contents Display

Displays the program currently being executed in MEM mode.

Displaying the program being executed

Procedure

25

1 Press function key to display the program screen.

2 Press chapter selection soft key [PROGRAM].
The cursor is positioned at the block currently being executed.

[PROGRAN
00123 NBB456

HA56 GA1 X-554378 Y-154363 2-146d43 >F1| Y-13419722675;

58. ¥-12429823791;

X-553d8d Y-153996 Z-1472d F4000. : ¥-11958424258:

2-1d82d; ¥-11864125208;

¥-1515212-14945; Y-11722726462 ;

¥-1506962-11579; ¥-11581227468;

Y-1582257-9852; ¥-11439626291;

¥-1497532-8581 ¥-11298428948;

¥-1490462-7098 ; ¥-11157629478;

¥-1483397-5886; ¥-11015629863;

Y-1d69257-3975: ¥-108741210147;

¥-1d55117-2498; ¥-187327218315;

¥-1440972-1291; ¥-97899210924;

¥-14268272-387; ¥-97428211464 ;

Y-1d12662505: ¥-91864227163:

¥-13985421178; ¥-90357226702;

¥-13844021787; ¥-89649230875;

¥-13702622126; ¥-88942231318;

¥-13561172439; Y-87520233466;

A>
MEM _STOP s +as | | 12:80: 88| PATHL
< |PrROGRH|[SER HO|REWIND +
SEARCH | SEARCH

Fig. 1.4.1 Screen for displaying the program being executed
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1.4.2

Displays the program currently being executed, current position of the

Program Check Screen

tool, and modal data.

Procedure for displaying the program check screen

Procedure

Press function key

Press chapter selection soft key [CHECK].
The program currently being executed, current position of the tool,
and modal data are displayed.

PROGRAME CHECK 3

08123 NBB456

RELATIUE ABSOLUTE
%1 -554.378 %1 -554.378 F 1 5B
¥1 -154.363 ¥1 -154.363 PARTS COUHT B121]
21 -8. 343 21 -8.343 RUN TIHE 19H23H365|
Al 0. 0aa A1 0. 888 CYCLE TIME OH B Bs|
MACHINE DISTANCE T0 GO
w1 ems mom “ 0. 660 Ng:ﬁ 601 %-554378 Y-15363 2-14643 >F1
¥1 -154.363 1 a. 08 - i
" b iy o ;jiggge ¥-153996 7-14724 Fdoea. ;
G (LT Al 8. 000 Y-1515217-14945;
Y-1506962-11579;

MoDAL ¥-1502257-9852;
W0 515 ¢ 150 8 ¥ laapasz 70%0;
e 8 B 4 1483397-5886:
EElE (D 9 v 1469252-3975;
G22 G67 6160 p [} 9 v 1455112-2498;
694 697 613.1 9 v 144097Z-1291;
G21 G54 650.1 T e ¥-1426827-387;
648 664 654.2 . @ _
G49. 1669 680.5 a>

MEM _STRT MTM ++s | | 12:80: 86| PATHL

PROG IFDLDERI NEXT IEHEcu I+

Explanation
Program display
The program currently being executed is displayed.

The block being executed is displayed in reverse video.

Fig. 1.4.2 Program check screen

Current position display
The current position in the relative coordinate system, workpiece
coordinate system, and machine coordinate system, and the remaining

amount of travel are displayed.

Modal G codes

Up to 24 modal G codes are displayed.
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1.4.3 Next Block Display Screen

Displays the block currently being executed and the block to be executed
next.

Procedure for displaying the next block display screen

Procedure
1 Press function key

2 Press chapter selection soft key [NEXT].
The G codes, addresses, command values specified in the block
currently being executed and the next block are displayed.

[ACTUAL POSITION 08123 N@@456
ABSOLUTE
F 397 4w
Xl _548 . 1 1 8 PARTS COUNT /5121
Y. =33.886[mrE
Qi %) : OO0 |y ¢ Tae|ae
641 H 2
Gae
HODAL
601 GBB G15 F 4808 H 8
G1? G698 64B.1 [
G99 G658 625 2 [
622 G67 G168 8 [
694 G697 613.1 8
621 G54 650.1 T i
Gd1 G6d B5d.2
Gd9. 1669 680.5 o A>
_MEM_STRT HIM ++x| |12:60:08[PATHL |
‘J ABS | REL I ALL IHHNDLEI | PROG |FEILDERI NEXT | CHECK I |

Fig. 1.4.3 Next block display screen
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1.5 SCREENS DISPLAYED
BY FUNCTION KEY (EDIT MODE) -

This section describes the screens displayed by pressing function key
The screens include a program editing screen, program folder list

display screen, and screens for displaying the command states of the
program currently being executed.

1. Program screen

2. Program folder screen

3. Next block display screen

4. Program check screen

On the program screen, you edit the program that is currently selected,
and display the block that is currently executed during program operation.
In MDI mode, you also edit an MDI operation program, and display the
block that is currently executed.

1.5.1 Editing a Program

A program can be edited in the EDIT mode.

Two modes of editing are available. One mode is word editing, which
performs word-by-word editing. The other is character editing, which
performs character-by-character editing. For program creation and
editing operation, see Chapters, "Creating Programs" and "Editing
Programs" in the Operator's Manual (Common to Lathe
System/Machining Center System)”.

Displaying the program editing screen

Procedure

1 Press function key to display the program screen.
2 Press chapter selection soft key [PROGRAM].

- Word editing
Editing operations such as text insertion, modification, and deletion, and
cursor movements are performed on a word-by-word basis.

[PROGRAN
08123 NBBBOBOG
[0BAEEE123 : v—141268 2505 : 2|
NAS6 698 GAB X-554378 Y-154363 v-139854 21178 :
2150068 ; v-138448 21787 :
X-554378 ¥-154363 ; v-137826 22126 ;
25357 ¥-135611 22439 ;
N622 GB1 X-554378 Y-154363 2-1d643 ¥-134197 22675 ;
F150 : ¥-124298 23791
X-553d84 Y—153996 2-14724 F4600 : v-119584 24258 :
214824 ; v-1186d1 25288 :
v-151521 2-14945 ; v-117227 26462 :
¥-158696 211579 ; v-115812 27468 ;
v-158225 2-9852 ; v-114398 28291
v-149753 z-8581 ; ¥-112984 28948 :
v—1498d6 z-7098 ¥-111578 29470 :
v-148339 2-5886 ; v-11B156 29863 :
v-146925 2-3975 ; v-188741 218147 ;
v-145511 2-2498 ; v-187327 218315 ;
v-144897 2-1291 ; v-97899 218924 ;
v-142682 2387 ; ¥-97428 211464 ; _
)
n>
EDIT STOP +++ ++» | |12:80: 88| PATHL
< |seLECT [PASTE LINE SEARCH[REPLCE[ T L +
SEARCH SEARCH | SEARCH

Fig. 1.5.1 (a) Program word editing screen
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- Character editing
Program editing operations and cursor movements are performed on a
character-by-character basis as with a general text editor.
Text is input directly to the cursor position instead of using the key input

buffer.
[PROGRAN
08123 NBB456

[0BBaEE123: v-13844821707: 2|
NAS669BEPAX-554378Y 1543632150000 ; v-13792622126
X-554378Y—154363; ¥-13561122439;
25357 ¥-13419722675;
N622681X-554378Y-1543632-14643F 150;  |v-12429823791;
X-55348dY—1539962-14724F 4860 ; ¥-11958424258;
2-1482d: ¥-11864125288
v—1515212-14945; v-11722726462:
¥—1586962-11579; v-11581227468:
¥-1502257-9852; ¥-11439828291;
v-1497537-8581; v-11298478948;
¥—1498462-7090; v-11157029470:
¥-1483397-5886; ¥-11P15629863
¥-1469257-3975: ¥-188741210147:
v—1455112-2498; v-1687327210315;
v-1448972-1291: v-97899218924
¥-1426822-387; ¥-97428711d64;
[v-1412687585;
¥-13985421178; FILE: //CHC_MEM/USER/PATH1/08123 |

INSERT MODE =

n>

EDIT STOP +++ ++» | |12:80: 88| PATHL
< [ProGRr HEW LINE [IMPUT CHANGE [+
SEARCH PROGRH HUMBER | HODE EDITOR

Fig. 1.5.1 (b) Program character editing screen

Switching between program editing modes

You can switch between word editing and character editing with soft
keys.
Procedure

1 Press function key
2 Press chapter selection soft key [PROGRAM].
3 Press operation soft key [(OPRT)].
4

Pressing the [CHANGE EDITOR] operation soft key switches the
editing mode between word editing and character editing.

to display the program screen.
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152

Program Folder Screen
A list of programs registered in the program memory is displayed.

For the program folder screen, see Chapter, "Program Management" in
the Operator's Manual (Common to Lathe System/Machining Center

System)”.

Displaying the program folder screen

Procedure

1 Press function key
2

[PROGRAH FOLDER

Press chapter selection soft key [FOLDER].

DEFAULT FOLDER

0123 NBBBOBOY

FDREERDUND:t/CNC_NEH/USER/PRTHlI

PROGRAM LIST
RETURN TO UPPER FOLDER

{ CURRENT FOLDER: /USER/PATH1/ 2

BACKGROUND: |#.~CHC_MEM~/USER/PATH1/
DEVICE SELECTI[CHC_MEM SED PAGE 134 [KBYTE] USED FOLDER 15
REE PAGE 1[KBYTE]

<FOLDER>

SHAFT_B1 1[KBYTE] 2883/85/28 16
SHAFT_A2 1I[KBYTE]
D2888 1[KBYTE]
00123 133[KBYTE] 2p83/,85,21 17:

FREE FOLDER

< JDEVICE [FORE |BACK HAIN  |DETAIL
CHANGE | CHANGE | CHANGE | PROGRM | ON

A>

EDIT STOP s s |

| 12:88: 88| PATHL

EATE |CREATE | DELETE | RENAME | PROGRM

CRI +
PROGRM | FOLDER CHDENS

Fig. 1.5.2 Program folder screen
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1.6 SCREENS DISPLAYED

BY FUNCTION KEY

Press function key to display or set tool compensation values and

other data.
This section describes how to display or set the following data:

Tool compensation value
Settings

Sequence number comparison and stop
Run time and part count
Workpiece origin offset value
Custom macro common variables
Software operator's panel

Tool management data

Display language switching

10 Protection of data at eight levels
11. Precision level selection

O©CXNo,WNE

The software operator's panel, display language switching, and precision
level selection depend on the specifications of the machine tool builder.
See the manual issued by the machine tool builder for details.

16.1

Setting and Displaying the Tool Offset Value

Dedicated screens are provided for displaying and setting tool offset
values and tool nose radius compensation values.

Setting and displaying the tool offset value and the tool nose radius
compensation value

Procedure

1

Press function key

When using a multi-path system, select, in advance, a path for
which a tool offset value is to be set, by using the path selection
switch.

2 Press chapter selection soft key [OFFSET] or press function key
several times until the tool compensation screen is displayed.
Different screens are displayed depending on whether tool
geometry offset, wear offset, or neither is applied.
[OFFSET
08123 NBBBBOY
ND. X z R T RELATIVE
681 0. 668 0. 008 0,008 B u 8. 8ag
862 0. 660 8.000 0,000 B S B0
ae3 0. 660 a.800 0. beg E : g ggg
aed 9. 668 0. 888 0,008 B :
aes 0. 660 a.800 0. beg E
ap6 0. 660 a.800 0. 6og E
ap? 8. 66D a.800 . 6BA E
ap8 8. 66D a.800 . 6BA E
8p9 8. 66D a.800 . 6BA E
818 8. 66D a.800 . 6BA E
11 8. 888 a. 888 8. 688 E
12 8. 888 a. 888 8. 688 E
813 0. 688 a. 080 8. 688 E
814 0. 688 a. 080 8. 688 E
815 0. 688 a. 080 8. 688 E
816 0. 688 a. 080 8. 688 E
817 0. 688 8. 080 8. 688 E
A>
MDI STOP ++x +++ | |12:08:08 | PATHL
<| | | | | HO. SRH [HEASUR [ INP. C. [+INPUT [ INPUT ] +

31

Fig. 1.6.1 (a) Without tool geometry/wear offset
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[OFFSET
OB123 NoBBBO
NO. x z R T RELATIVE
W BBl 8. 888 6.808 6.008 B 0 (2, (510
w pe2 0. 608 0.000 6.008 ] v 9.a0a
W 883 8. 888 a. 888 8. 688 E ;‘ Essg
W e8a 6. 808 0.808 6.008 @ :
W BBs 0. 688 a. 080 8. 688 E
W BB6 0. 688 a. 080 8. 688 E
W 8e? 0. 688 a. 080 8. 688 E
W Bes 0. 688 a. 080 8. 688 E
W Beg9 0. 688 a. 080 8. 688 E
W 818 0. 688 a. 080 8. 688 E
W 811 0. 688 a. 080 8. 688 E
W a1z 0. 688 a.080 8. 688 E
W 813 0. 688 a.080 8. 688 E
W 814 0. 688 a.080 8. 688 E
W 815 0. 688 a.080 8. 688 E
W 816 0. 688 a.080 8. 688 E
W 81?7 8. 888 8. 686 8. 6ea E
A>
MEH STOP *x* x¥x 12:08: 80 | PATHL
<| | | | | HO. SRH [HEASUR [ INP. C. [+INPUT | INPUT | +
Fig. 1.6.1 (b) With tool geometry offset
[DFFSET
08123 NBBBBOY
O, x z R T RELATIVE
W 8e1 0. 668 0. 008 0.080 B b EL 2
u a2 0. 660 8.000 0060 B X adaa
v @e3 0. 608 0.808 6.000 ] : g'ggg
u @ed 0. 608 0.808 6.000 ] '
u ges 0. 608 0.808 6.000 ]
u ge6 0. 600 0.800 .00 ]
u Be? 0. 608 8.800 6.008 ]
u Be8 0. 608 8.800 6.008 ]
u B89 0. 608 8.800 6.008 ]
u 818 0. 608 8.800 6.008 ]
W 811 8. 888 a. 888 8. 688 E
W 812 8. 888 a. 888 8. 688 E
W 813 0. 688 a. 080 8. 688 E
W 814 0. 688 a. 080 8. 688 E
W 815 0. 688 a. 080 8. 688 E
W 816 0. 688 a. 080 8. 688 E
W 817 0. 688 8. 080 8. 688 E
A>
MEM STOP ++x +++ | |12:08:08 | PATHL
<| | | | | {MIMIWIINPM ] +
Fig. 1.6.1 (c) With tool wear offset
3 Move the cursor to the compensation value to be set or changed

using page keys and cursor keys, or enter the compensation
number for the compensation value to be set or changed and press
soft key [NO.SRH].

To set a compensation value, enter a value and press soft key
[INPUT]. To change the compensation value, enter a value to add to
the current value (a negative value to reduce the current value) and
press soft key [+INPUT].

TIP is the number of the imaginary tool nose.

TIP may be specified on the geometry compensation screen or on
the wear compensation screen.
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Explanation

Decimal point input
A decimal point can be used when entering a compensation value.

Other method

An external input/output device can be used to input or output a tool
radius compensation value. See Chapter, “Data Input/Output” in the
Operator's Manual (Common to Lathe System/Machining Center
System).

Tool length compensation values can be set using the following
functions described in subsequent subsections: direct input of tool offset
value measured, direct input of tool offset value measured B, and
counter input of offset value.

Number of tool compensation values

16 groups are provided for tool compensation. The number of groups
can be optionally extended to 32, 64, or 999. For the multi-path control,
the above number of groups can be used for each path. Tool geometry
compensation or wear compensation can be selected for each group.

Disabling entry of compensation values

In some cases, tool wear compensation or tool geometry compensation

values cannot be input because of the settings in parameters WOF, GOF

(No. 3290#0, #1). The input of tool compensation values from the MDI

can be inhibited for a specified range of offset numbers. The first offset

number for which the input of a value is inhibited is set in parameter (No.

3294). The number of offset numbers, starting from the specified first

number, for which the input of a value is inhibited is set in parameter (No.

3295).

Consecutive input values are set as follows:

1) When values are input for offset numbers, starting from one for
which input is not inhibited to one for which input is inhibited, a
warning is issued and values are set only for those offset numbers
for which input is not inhibited.

2) When values are input for offset numbers, starting from one for
which input is inhibited to one for which input is not inhibited, a
warning is issued and no values are set.

Displaying radius and TIP
The radius and TIP are not displayed if the tool nose radius
compensation option is not displayed.

Changing offset values during automatic operation

When offset values have been changed during automatic operation, bit 4
(LGT) and bit 6 (LWM) of parameter 5002 can be used for specifying
whether new offset values become valid in the next move command or in
the next T code command.

Fig. 1.6.1

LGT

When geometry When geometry compensation
compensation values and |values and wear compensation
wear compensation values values are not separately
are separately specified specified

LWM

Become valid in the next T Become valid in the next T code
code block block

Become valid in the next T Become valid in the next T code
code block block

Become valid in the next T Become valid in the next move
code block command

Become valid in the next Become valid in the next move
move command command
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1.6.2 Displaying and Entering Setting Data

Data such as the TV check flag and output code is set on the setting data
screen. On this screen, the operator can also enable/disable parameter
writing, enable/disable the automatic insertion of sequence numbers in
program editing, and perform settings for the sequence number
comparison and stop function.

See Section, “Automatic Insertion of Sequence Numbers” in the
Operator's Manual (Common to Lathe System/Machining Center
System) for automatic insertion of sequence numbers.

See Subsection, “Sequence Number Comparison and Stop” in the
Operator's Manual (Common to Lathe System/Machining Center
System) for the sequence number comparison and stop function. This
subsection describes how to set data.

Procedure for setting the setting data

Procedure

1 Select the MDI mode
2 Press function key

3 Press soft key [SETTING] to display the setting data screen.
This screen consists of several pages.

until the desired screen is displayed.

Press page key
An example of the setting data screen is shown below.

[ACTUAL POSITIOH 08123 N@@@@@
ABSOLUTE

F 8 HMHM/HIN]

@ - 8 @ @ PARTS COUNT 953

.000 2",

0.000
@ @@@ PARAMETER URITE:E(H:DISRHLE 1:ENABLE}
*

OON<X

TU CHECK =@ {B:0FF  1:0M)
PUNCH CODE =[<e:EIA  1:1503
0.000 EoEn
INPUT UNIT =B(B:MM  1:INCH)
1,0 CHANNEL  =[ d <B-35:CHANNEL NO. »
ComETL SEQUENCE HO.  =[<B:0FF  1:0N3
6O8 GBB 615 F W o PRUGRAM FORMAT =~ (BiND CHU  1:F153
617 698 GdA.1 SEQUENCE STOP = 65537 (PROGRAN HO. >
698 G5B 625 o SEQUENCE STOP = 0 (SEQUENCE HO. 3
622 G67 G160 i
694 G697 613.1
621 G54 GoE.1 T [
G40 G6d 654.2 q
Gd9. 1669 6808.5 a>
MEM STOP +++ 44+ | |12:88:08 | PATH1
I REL | ALL | HHDL | | HO. SRH| OH:1 UFF 8 [+INPUT INPUI]
R 08123 NBBBLVB
ABSOLUTE
0.000 F D
. PARTS COUNT 553
RUN TIHE 12H15H335|
0.000 CVCLE TIME BH @ os|

0 .000 M —

@ . @@@ Hl:RDR IENRGE €@: 0FF 1:0H>
©.000

OON<X

oSS S]

oW N <

HODAL

GAB GBB G615 F L a
G17 G98 GaA.1
G938 G658 G625

G22 G67 G168 |
G94 G697 G13.1
G21 G54 G658.1 T
GAdB Gbd G54.2
Gd9. 1669 G88.5 A>

o ® 8 o

MEH STOP +++ ++s | |12:00:08 | PATHL

I REL | ALL | HNDL| | HO.SRH| DON:1 UFF 8 [+INPUT INPUI]
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Move the cursor to the item to be changed by pressing cursor keys
Enter a new value and press soft key [INPUT].

Explanation

35

PARAMETER WRITE

Setting whether parameter writing is enabled or disabled.
0 : Disabled

1: Enabled

TV CHECK

Setting to perform TV check.
0: No TV check

1: Perform TV check

OUTPUT CODE

Setting code when data is output through RS232-C interface.
0 : EIA code output

1:1S0 code output

INPUT UNIT

Setting a program input unit, inch or metric system
0 : Metric

1:Inch

1/0 CHANNEL

Using channel of RS232-C interface.
0 : Channel 0

1:Channel 1

2 : Channel 2

SEQUENCE NO.

Setting of whether to perform automatic insertion of the sequence
number or not at program edit in the EDIT mode.

0 : Does not perform automatic sequence number insertion.

1: Perform automatic sequence number insertion.

PROGRAM FORMAT

Setting of whether to use the Series 10/11 format.

0: Uses the standard format.

1: Uses the Series 10/11 format.

For the Series 10/11 format, refer to the Chapter "MEMORY
OPERATION USING Series 10/11 FORMAT" of "PROGRAMMING" in
the OPERATOR’'S MANUAL (For Lathe System) or OPERATOR’S
MANUAL (For Machining Center System).

SEQUENCE STOP

Setting the sequence number with which the operation stops for the
sequence number comparison and stop function and the number of the
program to which the sequence number belongs

MIRROR IMAGE

Setting of mirror image ON/OFF for each axis.
0 : Mirror image off

1 : Mirror image on

Others

Page key or can also be pressed to display the SETTING

(TIMER) screen. See Subsection, “Displaying and Setting Run Time,
Parts Count, and Time” in the Operator's Manual (Common to Lathe
System/Machining Center System) for this screen.
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1.6.3 Displaying and Setting the Workpiece Origin

Offset Value
Displays the workpiece origin offset for each workpiece coordinate
system (G54 to G59, G54.1 P1 to G54.1 P48 and G54.1 P1 to G54.1
P300) and external workpiece origin offset. The workpiece origin offset
and external workpiece origin offset can be set on this screen.

Procedure for displaying and setting the workpiece origin offset value

Procedure

1 Press function key .

2 Press chapter selection soft key [WORK].
The workpiece coordinate system setting screen is displayed.

[ACTUAL FOSITION 00123 NOBBBO
ABSOLUTE F @
HMMAHIN
X B.000 PARTS COUNT
RUN TIME BH BH 85
Y @ . 88 CYCLE TIME BH BH 85
Z 0. R0 |m
B 8 @8@ HO. DATA _ NO. DATA
888 X 0.000681 X 6. 686
C @ @@@ EXT ¥ 0.6066G54 ¥ 6. 6688
z 0. 600 z 6. 6688
HODAL. B 8. 866 B 0. BBD
c .88 c 6. 668
600 G8A G615 F aH ]
617 698 GdA.1
Goe 658 G25 ®
622 667 G160 | 8
694 697 G13.1
621 G54 G50.1 T ]
648 664 65d.2 _ 5
649. 1669 G80.5 A
MEM STOP +++ +++| |12:08:88 | PATH1
I REL | ALL IHRNDLEl I NO. SRH|MEASUR INP c. [+1HPUT [THPUT ]+

3 The screen for displaying the workpiece origin offset values consists
of two or more pages. Display a desired page in either of the
following two ways:

e  Press the page key or .

e Enter the workpiece coordinate system number (O : external
workpiece origin offset, 1 to 6: workpiece coordinate systems
G54 to G59, P1 to P48 : workpiece coordinate systems G54.1
P1 to G54.1 P48, P1 to P300 : workpiece coordinate systems
G54.1 P1 to G54.1 P300) and press operation selection soft
key [NO.SRH].

4 Turn off the data protection key to enable writing.

5 Move the cursor to the workpiece origin offset to be changed.

6  Enter a desired value by pressing numeric keys, then press soft key
[INPUT]. The entered value is specified in the workpiece origin
offset value. Or, by entering a desired value with numeric keys and
pressing soft key [+INPUT], the entered value can be added to the
previous offset value.

7 Repeat 5 and 6 to change other offset values.

8 Turn on the data protection key to disable writing.
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1.6.4

Direct Input of Workpiece Origin Offset Value
Measured

This function is used to compensate for the difference between the
programmed workpiece coordinate system and the actual workpiece
coordinate system. The measured offset for the origin of the workpiece
coordinate system can be input on the screen such that the command
values match the actual dimensions.

Selecting the new coordinate system matches the programmed
coordinate system with the actual coordinate system.

Procedure for direct input of workpiece origin offset value measured

Procedure

37

Y y
L S
Surface A
Programmed workpiece /
origin o
o Surface B
X
New offset
o X
o B
Previous offset

1 When the workpiece is shaped as shown above, position the
reference tool manually until it touches surface A of the workpiece.
2 Retract the tool without changing the Y coordinate.
3 Measure distance o between surface A and the programmed origin
of the workpiece coordinate system as shown above.
4 Press function key
5 To display the workpiece origin offset setting screen, press the
chapter selection soft key [WORK].
IACTUAL POSITION 08123 N@@@@@
ABSOLUTE
X @ @@@ F QMH/MIN
- PARTS COUNT a
RUH TIHE BH 81 as
Y 8 o 88@ CYCLE TIME BH 84 B85
Z 0. 000 |-
B @ o 8@@ HOD. DATA ND. DATA
age X 0.0800681 X a.000
C @ * 8@@ EXT ¥ 6.8088 G54 Y 8. 080
Z 0. 6eg z a.800
HODAL B 8. 6a8 B a. 888
C 0. 6eg Cc a.880
GO GBOD G195 F 8 H ]
G17 G98 GaA.1
G380 650 G625 @
G22 667 G168 8
G94 697 G13.1
G21 G54 G658.1 T L:]
GAdB Gbd G54.2 s 8
G49. 1669 G868.5 A>Y166_
I1El1 STOP =k wwn 12:00: 60| PATHL
<fass | rEL I ALL IHRNDLEI | NIJ SRH [HEASUR| TNP. C. [+ INPUT [TNPUT

6
7
8
9

10
11

Position the cursor to the workpiece origin offset value to be set.
Press the address key for the axis along which the offset is to be set
(Y-axis in this example).

Enter the measured value (o) then press the [MEASUR] soft key.
Move the reference tool manually until it touches surface B of the
workpiece.

Retract the tool without changing the X coordinate.

Enter the measured value of distance (B) to surface B as an X value
as with steps 7 and 8.
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Limitation
- Consecutive input

Offsets for two or more axes cannot be input at the same time.

- During program execution
This function cannot be used while a program is being executed.

1.6.5

Displaying and Setting Custom Macro Common

Variables

Displays common variables (#100 to #149 or #100 to #199, and #500 to
#531 or #500 to #999) on the screen. The values for variables can be set
on this screen. Relative coordinates can also be set to variables.

Procedure for displaying and setting custom macro common variables

Procedure

1

Press function key

=)

2 Press the continuous menu key , then press chapter selection

soft key [MACRO]. The following screen is displayed.

o s 0123 NBLBBO
ABSOLUTE
X ©.060 - Choo
. PARTS COUNT B
RUN TIME BH oH 85|
Y 0.000 CYCLE TIME o1 BH 85|
CUSTOM MACRD
Z ©.060
NO. DATA HO. DATA
B 0.0
100 DATA ENPTY 111 DATA_ENPTY
C B.000 . DATA ENPTY 112 DATA _ENPTY
182 DATA ENPTY 113 DATA ENPTY
— 183 DATA ENPTY 114 DATA ENPTY
104 DATA ENPTY 115 DATA ENPTY
GOB GBB G615 F M B 185 DATA ENPTY 116 DATA ENPTY
617 G98 6ad.1 . 106 DATA ENPTY 117 DATA ENPTY
EED B (B 187 DATA EMPTY 118 DATA_EHPTY
g;i Eg; gig“i ] 8 108 DATA ENPTY 119 DATA ENPTY
i b e T a 109 DATA ENPTY 120 DATA ENPTY
GaB Goa 654.2 . 110 DATA ENPTY 121 DATA ENPTY
Gd49. 1669 680.5 >
MEH STOP wex was 12:88:00 | PATHL
<[res | reL [ AL [ranoie] W.. IHPUT [+

3 Move the cursor to the variable number to set using either of the
following methods:
e  Enter the variable number and press soft key [NO.SRH].
e Move the cursor to the variable number to set by pressing page
keys and/or and cursor keys E E E
and/or E
Enter data with numeric keys and press soft key [INPUT].
5 To set a relative coordinate in a variable, press address key s

or , then press soft key [INP.C.].

6 To set a blank in a variable, just press soft key [INPUT]. The value

field for the variable becomes blank.
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Explanation
If the value of a variable produced by an operation is not displayable, an
indication below is provided.

When the significant number of digits is 12 (with parameter F16 (No.
6008#0) set to 0):

Variable value range Variable value indication
0 < Variable value < +0.00000000001 +Underflow
0 > Variable value > -0.00000000001 -Underflow
Variable value > 999999999999 +Overflow
Variable value < -999999999999 -Overflow

When the significant number of digits is 8 (with parameter F16 (No.
6008#0) set to 1):

Variable value range Variable value indication
0 < Variable value < +0.0000001 +Underflow
0 > Variable value > -0.0000001 -Underflow
Variable value > 99999999 +Overflow
Variable value < -99999999 -Overflow

1.6.6 Displaying and Setting the Software Operator's
Panel

Operations on the MDI unit can substitute for the functions of switches
on the machine operator's panel. This means that a mode selection, jog
feed override selection, and so forth can be made with operations on the
MDI unit, eliminating the need to use the corresponding switches on the
machine operator's panel.

Jog feed can be performed using numeric keys.

Procedure for displaying and setting the software operator's panel

Procedure

1 Press function key [S.

2 Press the continuous menu key , then press chapter selection
soft key [OPR].

3 The screen consists of several pages. Press page key or

PAGE

until the desired screen is displayed.

[ACTUAL POSITION 08123 N@@@@@
ABSOLUTE
F @nn HIN
X @ . 888 PARTS COUNT ’953
Y 2.000 2T,
Z @ . @@@ OPERATOR'S PANEL
B @ 8@@ MODE : MDI NMEM EDIT INC JOG REF
-
C B.000 | " | e e
JOG OURD : 168, 8a%
HODAL
GO® GBB G1S F 1008.808 8 FEED OVRD  :  1@@%
G17 G698 648.1
oD o By O ] L]
G22 G667 G168 8
G94 697 G13.1
G21 G54 658.1 T 8
G40 664 654.2 B
Gd9. 1669 688.5 A>S_
MEM STOP +++ ++4+| |12:08:88|PATH1
mBS | REL [ AL [ mnoL HACRO | OPR | | +

Fig. 1.6.6 (a) Without the manual handle feed function
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ACTUAL POSITION 08123 N@@@@@
X . @@@ EQTE COUNT 8""/:;: -

. 000 55T Cia
.00

8@@ MODE : MDI NHMEM EDIT HND JOG REF
HANDLE AXIS : HX HY HZ HB

HANDLE HULT : 1 WE+18 =+188
. 000

0000

RAPID DVRD : 108% P8k 25%  F@
JOG OVRD : 188. 8a%
HODAL
GOB GBB G615 F 1080. 668 H @8 FEED OVRD i 180%

G17 G988 G4@.1 ’_—
698 658 625 e

G22 G667 G168 g 8
G94 697 613.1

G621 G54 650.1 T e
GdB G6d G54.2 5 8
Gd9. 1669 688.5 A>

MDI_STOP +++ +++| [12:08:88|PATH1

MACRD | I OPR | |

Fig. 1.6.6 (b) With the manual handle feed function

[ACTUAL POSITION 0123 NOOLBROO

ABSOLUTE
F @HH MIN
. 888 PARTS COUNT 1553

.@00 211,
@ @ @ OPERATOR'S PANEL
. 8@@ BLOCK SKIP : NOFF  OH

SINGLE BLOCK : OFF HNON

« OO | vechive tock . oFF won

=

ABS | REL | ALL | HNDL| |

OION<XX
00

DRY RUN : OFF NON
HODAL PROTECT KEY : PROT NRELE
608 688 G615 F 10080.800 M g [EED HOLD —: HOFF  OH
617 G698 Bad.1
698 G568 625 @
622 G67 G168 g o
694 G697 G13.1
621 G54 650.1 T ]
648 664 654.2 . q
6d9. 1669 680.5 A>
MDI_STOP +++ +++| [12:08:88|PATH1
ABS | REL | ALL | nmDC HACRD | OPR +
Fig. 1.6.6 (c)

4 Move the cursor to the desired switch by pressing cursor key E

o 3]
5 Push the cursor key E or E to match the mark ll to an

arbitrary position and set the desired condition.
6 Press one of the following arrow keys to perform jog feed. Press the

key together with an arrow key to perform jog rapid traverse.

Fig. 1.6.6 (d) MDI arrow keys
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Explanation

Valid operations

The valid operations on the software operator's panel are shown below.

Whether to use each group can be chosen using parameter No. 7200.

Those groups that are not used are not displayed on the software

operator's panel.

Group 1 :Mode selection

Group 2 :Selection of jog feed axis, Manual rapid traverse

Group 3 :Selection of manual pulse generator feed axis, selection of
manual pulse magnification

Group 4 :Jog feedrat, feedrate override, rapid traverse override

Group 5 :Optional block skip, single block, machine lock, dry run

Group 6 :Protect key

Group 7 :Feed hold

Screens on which jog feed is valid

When the LCD indicates other than the software operator's panel screen

and self-diagnosis screen, jog feed is not conducted even if the arrow

key is pushed.

Jog feed and arrow keys

The feed axis and direction corresponding to the arrow keys can be set

with parameters (Nos. 7210 to 7217).

General purpose switches

For the meanings of these switches, refer to the manual issued by

machine tool builder.

1.6.7 Character-to-Codes Correspondence Table

Character | Code | Comment | Character | Code Comment
A 065 6 054
B 066 7 055
C 067 8 056
D 068 9 057
E 069 032 Space
F 070 ! 033 Exclamation mark
G 071 " 034 Quotation mark
H 072 # 035 Sharp
| 073 $ 036 Dollar sign
J 074 % 037 Percent
K 075 & 038 Ampersand
L 076 ' 039 Apostrophe
M 077 ( 040 Left parenthesis
N 078 ) 041 Right parenthesis
[¢] 079 * 042 Asterisk
P 080 + 043 Plus sign
Q 081 , 044 Comma
R 082 - 045 Minus sign
S 083 . 046 Period
T 084 / 047 Slash
U 085 : 058 Colon
\% 086 ; 059 Semicolon
W 087 < 060 Left angle bracket
X 088 = 061 Equal sign
Y 089 > 062 | Right angle bracket
z 090 ? 063 Question mark
0 048 @ 064 At mark
1 049 [ 091 | Left square bracket
2 050 ] 093 | Right square bracket
3 051 N 094
4 052 _ 095 Underscore
5 053
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1.7 SCREENS DISPLAYED
BY FUNCTION KEY

When the CNC and machine are connected, parameters must be set to
determine the specifications and functions of the machine in order to fully
utilize the characteristics of the servo motor or other parts.

This chapter describes how to set parameters on the MDI unit.
Parameters can also be set with external input/output devices such as
the memory card (see Chapter, “Data Input/Output” in the Operator's
Manual (Common to Lathe System/Machining Center System)).

In addition, pitch error compensation data used for improving the
precision in positioning with the ball screw on the machine can be set or

displayed by the operations under function key| =2 |.

See Chapter, “Alarm and Self-diagnosis Functions” in the Operator’s
Manual (Common to Lathe System/Machining Center System) for the

diagnosis screens displayed by pressing function key |2 [.

1.7.1 Displaying and Setting Parameters

When the CNC and machine are connected, parameters are set to
determine the specifications and functions of the machine in order to fully
utilize the characteristics of the servo motor. The setting of parameters
depends on the machine. Refer to the parameter list prepared by the
machine tool builder.

Normally, the user need not change parameter setting.

Procedure for displaying and setting parameters

Procedure

1 Setl (ENABLE) for PARAMETER WRITE to enable writing. See the
procedure for enabling/disabling parameter writing described below.

2 Press function key .
3 Press chapter selection soft key [PARAM] to display the parameter

screen.
[PARAMETER
00123 NBBBBOY
80088 SER INI IS0 TUC BBP21 OUT_CHANNELF.G.
F b B R B R T
BBEe1 Fou 88622 IHP_CHANNEL/B. G.
B BB BB R B a
8BOB2 5JZ 80023 DUT CHANHEL/B. G.
kB b b R 4
ooo1a MIF PEC PRHM P25 80624 18
F B B B B K I gaiee ens 0P HCR CRF CTY
88812 RHY HIR F P L B B B
x1 B b B P B P 161w Asl sB2
22 B kB p P opop kR [ I T R T T TR
ct B B B B B B B B g 10 seecr che
vi B B B B P B P 8
AL BB BB BB BB 0 paurare o
80828 1,0 CHANNEL
a
n>
HEHM STOP w+» w+x | | 12:88:88 | PATHL
< [Mo. sRH| ON:1 [OFF:@ [+INPUT[IMPUT F
INPUT |OUTPUT
Fig. 1.7.1

4 Move the cursor to the parameter number to be set or displayed in
either of the following ways:
e  Enter the parameter number and press soft key [NO.SRH] .
e Move the cursor to the parameter number using the page keys,

and , and cursor keys, E E E and
=]
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1.7.2

To set the parameter, enter a new value with numeric keys and
press soft key [INPUT]. The parameter is set to the entered value
and the value is displayed.

Set 0 (DISABLE) for PARAMETER WRITE to disable writing.

Checking by Self-Diagnosis Screen

The system may sometimes seem to be at a halt, although no alarm has
occurred. In this case, the system may be performing some processing.
The state of the system can be checked by displaying the self-diagnosis
screen.

Checking by self-diagnosis screen

Procedure

43

1

Press function key o)
Press the chapter selection soft key [DGNOS].

2
3 The diagnosis screen has more than 1 page. Select the screen by
the following operation.
(1) Change the page by the page keys and .
(2) Method by soft key
e Key input the number of the diagnosis data to be
displayed.
e  Press soft key [NO.SRH].
[DTAGHOST I C{GENERAL > O @ 1 2 3 N @ @@ @ 8
Ba8ee 86838 CHARACTER HUMBER TH DATA{FG}
Inpasition Check B 8
Feedrate Override 0% P @831 TH DATACFGY
Jog Feed Override 0% B B B P B B B
N e el @ B 632 cHARACTER WUMEER TH DATA (BE)
Speed Arrival on B B
e W L E Y
ono6 Feed Stop F oz Sﬁervoﬁnatﬁa STERME 5B R
X1
Foreground Reading B 2+ 8 B BE B B E B B
Background Reading B ¢1 8 B BE B B E B B
B vnB B bbb boboE
g BB B P B FE P B
B
B
B
A>
MEH STOP *+* 4% 12:08: 80| PATHL

<I

I I I I | Nu SRH |

Fig. 1.7.2 Self-diagnosis screen
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1.7.3

Coordinate System on Part Drawing and
Coordinate System Specified by CNC -
Coordinate System
For milling machining

A
v Program Y
X X
Coordinate system
Part drawing CNC
Tool Command
Tool
7
Y %

Machine tool
e For lathe cutting
X A X
Program
»Z >
z
Coordinate system
Part drawing CNC
Command

X A

I: Workpiece

I

NV

Machine tool

Fig. 1.7.3 (a) Coordinate system
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Explanation
- Coordinate system

The following two coordinate systems are specified at different locations:

(See Chapter, “Coordinate System” in the Operator’s Manual (Common

to Lathe System/Machining Center System).)

1 Coordinate system on part drawing
The coordinate system is written on the part drawing. As the
program data, the coordinate values on this coordinate system are
used.

2 Coordinate system specified by the CNC
The coordinate system is prepared on the actual machine tool table.
This can be achieved by programming the distance from the current
position of the tool to the zero point of the coordinate system to be

set.
Y
4
Present tool position
300 Distance to the zero point of a
coordinate system to be set
Program
origin 'G X

Fig. 1.7.3 (b) Coordinate system specified by the CNC

Concrete programming methods for setting coordinate systems specified
by the CNC are explained in Chapter, "Coordinate System" in the
Operator's Manual (Common to Lathe System/Machining Center
System).

The positional relation between these two coordinate systems is
determined when a workpiece is set on the table.

e  For milling machining

Coordinate system on part drawing
estab lished on the workpiece

Coordinate system specified by the U
CNC established on the table n
Y Y,
%%
Workpiece H
X
> X

Table

NN

e For lathe cutting

Coordinate system specified by
the CNC established on the chuck

Coordinate system on part drawing
established on the workpiece

Workpiece
z

._/—

Fig. 1.7.3 (c) Coordinate system specified by CNC and coordinate system on
part drawing
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The tool moves on the coordinate system specified by the CNC in
accordance with the command program generated with respect to the
coordinate system on the part drawing, and cuts a workpiece into a

shape on the drawing.

Therefore, in order to correctly cut the workpiece as specified on the

drawing, the two coordinate systems must be set at the same position.

Methods of setting the two coordinate systems in the same
position

To set the two coordinate systems at the same position, simple methods

shall be used according to workpiece shape, the number of machinings.

1.

Using a standard plane and point of the workpiece.

Y A
Workpiece's

Fixed distance,~ standard point

Fixed distance
Program
origin

<

Bring the tool center to the workpiece standard point.
And set the coordinate system specified by CNC at this position.

Mounting a workpiece directly against the jig

Jig

]

Meet the tool center to the reference position. And set the coordinate
system specified by CNC at this position. (Jig shall be mounted on the
predetermined point from the reference position.)

Program origin

3.

Mounting a workpiece on a pallet, then mounting the workpiece and

pallet on the jig

Pt
///

/)
Jig ////jj
-

+|  Workpiece
)
= = iy

(Jig and coordinate system shall be specified by the same as (2)).
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The following method is usually used to define two coordinate systems at
the same location.

1 When coordinate zero point is set at chuck face

- Coordinates and X
dimensions on part drawing

Workpiece

60 40

,L.‘

150

- Coordinate system on
lathe as specified by CNC

Chuck

Workpiece

vi
_ [ Program origin z

|

When the coordinate system on the part drawing and the coordinate
system specified by the CNC are set at the same position, the
program origin can be set on the chuck face.

2 When coordinate zero point is set at workpiece end face.

- Coordinates and X

dimensions on part drawing
60 Workpiece | 30

- Coordinate system on
lathe as specified by CNC

Ch

X

z

Program origin

47

When the coordinate system on the part drawing and the coordinate
system specified by the CNC are set at the same position, the
program origin can be set on the end face of the workpiece.
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1.7.4 Displaying and Setting Pitch Error
Compensation Data -

If pitch error compensation data is specified, pitch errors of each axis
can be compensated in detection unit per axis.

Pitch error compensation data is set for each compensation point at the
intervals specified for each axis. The origin of compensation is the
reference position to which the tool is returned.

The pitch error compensation data is set according to the characteristics
of the machine connected to the NC. The content of this data varies
according to the machine model. If it is changed, the machine accuracy
is reduced.

In principle, the end user must not alter this data.

Pitch error compensation data can be set with external devices such as
the memory card (see Chapter, “Data Input/Output” in the Operator's
Manual (Common to Lathe System/Machining Center System)).
Compensation data can also be written directly with the MDI unit.

The following parameters must be set for pitch error compensation. Set
the pitch error compensation value for each pitch error compensation
point number set by these parameters.

In the following example, 33 is set for the pitch error compensation point
at the reference position.

Pitch error compensation value (absolute value) .
Compensation
Compensation number number parameter
parameter for the 3 | 1 for the compensation
reference position (No. i 1 point having the
3620) P ! i_ _____ _‘Iargest value (No.
i 13622)
; !
.__________E 1 4 oo a
! i
(3% 32 | 33| 34,3 | 36 | 3
IV LI T 1 T

1 i \. i Reference positior

1 1 H

! P 1 .

' H :  Compensation magnification

i i * parameter (No. 3623)

I 3 -+ o
Compensation number parameter Compensation interval parameter (No.
for the compensation point having 3624)

the smallest value (No. 3621)

Compensation position number| 31 32 33 34 35 36 37

Compensation value to be set -3 +1 +1 +1 +2 -1 -3

e Number of the pitch error compensation point at the reference
position (for each axis): Parameter No. 3620

e Number of the pitch error compensation point having the smallest
value (for each axis): Parameter No. 3621

e Number of the pitch error compensation point having the largest
value (for each axis): Parameter No. 3622

e  Pitch error compensation magnification (for each axis): Parameter
No. 3623

e Interval of the pitch error compensation points (for each axis):
Parameter No. 3624

e Travel distance per revolution of pitch error compensation of the
rotary axis type (for each axis): Parameter No. 3625
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Bi-directional pitch error compensation

The bi-directional pitch error compensation function allows independent

pitch error compensation in different travel directions. (When the

movement is reversed, compensation is automatically carried out as in a

backlash.)

To use this function, specify pitch error compensation for each travel

direction, that is, separately for the positive and negative directions of a

movement.

When using bi-directional pitch error compensation (setting the

parameter BDP (No. 3605#0) to 1), specify the following parameters in

addition to the pitch error compensation parameter.

e Number of the pitch error compensation point at the negative end
(for travel in the positive direction, for each axis): Parameter No.
3621

o  Number of the pitch error compensation point at the positive end (for
travel in the positive direction, for each axis): Parameter No. 3622

e Number of the pitch error compensation point at the negative end
(for travel in the negative direction, for each axis): Parameter 3626

e Pitch error compensation in the reference position when moving to
the reference position from opposite to the reference position return
direction (for each axis): Parameter No. 3627

Stored Pitch Error Compensation Total Compensating Value Input
function

When bit 0 (APE) of parameter No. 3602 is set to 1, stored pitch error
compensation data can be input by a total value. About details, please
refer to “Stored Pitch Error Compensation Total Compensating Value
Input function” in the CONNECTION MANUAL (FUNCTION).

Procedure for displaying and setting the pitch error compensation data

Procedure

49

1 Setthe following parameters:

e Number of the pitch error compensation point at the reference
position (for each axis): Parameter No. 3620

e Number of the pitch error compensation point having the
smallest value (for each axis): Parameter No. 3621

e Number of the pitch error compensation point having the
largest value (for each axis): Parameter No. 3622

e Pitch error compensation magnification (for each axis):
Parameter No. 3623

e Interval of the pitch error compensation points (for each axis):
Parameter No. 3624

e Travel distance per revolution of pitch error compensation of
the rotary axis type (for each axis): Parameter No. 3625

When using bi-directional pitch error compensation (setting the

parameter BDP (No. 3605#0) to 1), specify the following parameters

in addition to the pitch error compensation parameter.

e Number of the pitch error compensation point at the negative
end (for travel in the positive direction, for each axis):
Parameter No. 3621

e Number of the pitch error compensation point at the positive
end (for travel in the positive direction, for each axis):
Parameter No. 3622

e Number of the pitch error compensation point at the negative
end (for travel in the negative direction, for each axis):
Parameter No. 3626

e Pitch error compensation in the reference position when
moving to the reference position from opposite to the reference
position return direction (for each axis): Parameter No. 3627

2 Press function key |[2)[.
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3 Press the continuous menu key _

soft key [PITCH].
The following screen is displayed:

0P123 NoBBRB

OWOWN<X

[ACTUAL POSITION

ABSOLUTE

0.000
©.000
0.000
©.000
0.000

F

@NH/HIN

G17 G508
G98  GE?
G22 G97
G4 G54
G21 Gbd
GAB  G69
Gd9. 1615
G988 625

HODAL

G168 F
613.1
6sa.1 M
654.2 3
G88.5

o ® 8 o o

PARTS COUHT
RUN TIME
CYCLE TIME

PITCH ERROR COMPENSATION

BH B4 BS|
BH BM A5

NO. DATA  HD. DATA  HO. DATA

ooeB| o ee11| © @o22[ B
6ee1| © ee12| ® 8023 ©
ope2| © 8813 © @624 B
6pB3| © ee1d| B© 8025 ©
6pBd| B 8815 B  B626| B
epes| e B816| B8 8627 B
BpB6| B 6817 B  BB2B| B
6ee7 | B 6818 B BB29| B
eeBB| B BP19] B BB3B| B
BB B 8828 B BB31] B
ee10[ © @821 © 6832 ©

A>

HEM STOP s sas

| 12: @8: 00 | PATH1

I REL I ALL IHRNDLEI | HO.SRH| ON:1 DFF 8 |+INPUT [INPUT ]+

then press chapter selection

4 Move the cursor to the compensation point number to be set in
either of the following ways:
Enter the compensation point number and press the [NO.SRH]

soft key.

Move the cursor to the compensation point number using the
page keys, and , and cursor keys, E

e =]

5 Enter a value with numeric keys and press the [INPUT] soft key.
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1.8 SCREENS DISPLAYED

BY FUNCTION KEY

By pressing the function key data such as alarms, and alarm

e | !

history data can be displayed.

For information relating to alarm display, see Section IlI-7.1, “Alarm
Display” in the Operator’'s Manual (Common to Lathe System/Machining
Center System). For information relating to alarm history display, see
Section 11I-7.2, “Alarm History Display” in the Operator's Manual
(Common to Lathe System/Machining Center System).

1.8.1 Alarm Display

Explanation

51

Alarm screen
When an alarm is issued, the display changes to the alarm screen. Two
alarm screens "DETAIL" and "ALL PATH" are provided. You can choose
one of the screens by pressing the corresponding soft key.
e Detail screen

Alarm information for the currently selected path is displayed.

ALARH HESGAGE 00123 NOLOOQOO

'SWB8188 PARAMETER ENABLE SWITCH ON
PUABEE POWER MUST BE OFF

PSA6168 TMPROPER G-CODE

0TASA6 (X2+ OVERTRAVEL < HARD »

A>

HDl STOP s+ 12:88: 88 | PATHL

< ETRlL ALL
PATH

Fig. 1.8.1 (a) Alarm detail screen

e All path screen
Alarm information for all paths is displayed sequentially from path 1.

[ALARH HESGAGE 00123 NOOOBOO

PATHA1

5UA188 PARAMETER ENABLE SWITCH ON
PATHA1

PUOBGEE POWER MUST BE OFF

PATHB1

PSA018 IMPROPER G-CODE

PATHO1

0TAS5A6 {X2+ OVERTRAVEL < HARD »

A>

NDl STOP %% % 12:88: 88 | PATHL

< DEml I |
PATH

Fig. 1.8.1 (b) All path screen
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Displaying an alarm screen
ALM is sometimes indicated in the bottom part of the screen display
without displaying an alarm screen.

[PARAMETER 08123 N@@@@@

80600 SEQ INI 150 TUC 88021 OUT CHANMEL/F.G.
T T L a
0861 Fcu 80822 T[NP CHANNEL/B. G.
LT T T T T T )
80802 532 60923 OUT_CHANNEL/B. G.
BB B P B B B da
00010 WIF PEC PRM P2ZS 80824 10
BB kb B B [t [ aoiea ens 10 10 ngR CERF c%u .
89812 RHU MIR i
1 B B B B B B B B gaer wep Asl SB2
R RE R Rt
c1
b F 6 F B b § [ 0992 0seE cu:
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HEM STOP »»+ ++ W] 12:00:00 |PATH1 |

< JHO.SRH| OM:1 |OFF:@ |+INPUT |INPUT F F
INPUT |OUTPUT

Fig. 1.8.1 (c) Parameter screen

In this case, display the alarm screen by following the steps below.
1 Press function key

2 Press the chapter selection soft key [ALARM].

3 Pressing the soft key [ALARM] changes the screen display to the
"DETAIL" screen (or the alarm screen selected previously), and the
soft keys [DETAIL] and [ALL PATH] appears.

e Pressing the soft key [DETAIL] displays the "DETAIL" screen.

e Pressing the soft key [ALL PATH] displays the "ALL PATH"
screen.

If the number of paths is 1, pressing the soft key [ALARM] displays

the "DETAIL" screen, but the soft key [ALARM] indication remains

unchanged.

4 You can change pages by using the page keys.

Releasing alarm

The cause of an alarm can be determined from the error code, number,
and associated message. To release the alarm, generally correct the
cause, then press the key.

Error code and number

The type of an alarm is indicated by an error code and number.
Example: PS0010, SV0004, etc.

For details, see Chapter, "Alarm List".
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1 SCREEN DISPLAY AND OPERATION

1.8.2  Alarm History Display

The CNC including the latest alarm are stored and displayed on the
screen.
The display procedure is explained below.

NOTE
Alarms, operations, external operator messages, data change history
data, etc. are stored in the same storage area. If the storage capacity is
exceeded due to other history data, alarm history data may be erased. If,
however, bit 2 (SAH) of parameter No. 11354 is 1, up to 50 alarms can be
recorded regardless of the operation history state.
The maximum number of history data items that can be stored is as
follows, where the history data is assumed to include alarm data only:
If bit 7 (HAL) of parameter No. 3196 is 1, about 4000 items.
If bit 7 (HAL) of parameter No. 3196 is 0, modal information and
coordinates observed when an alarm is issued are also recorded, so that
the maximum number varies from system to system.
(Example: For a 5-axis system, about 280 data items; for a 10-axis
system, about 200 data items)
If bit 3 (EAH) of parameter No. 3112 is 1, however, macro and external
alarm messages are also stored, so that the maximum number further
decreases.

Alarm history display

Procedure

1 Press function key

2 Press the chapter selection soft key [HISTRY].
An alarm history is displayed.
The following information is displayed:
<1> Date and time of alarm issuance
<2> Alarm type
<3> Alarm number
<4> Alarm message (sometimes not displayed depending on the

alarm)
<5> Page No.
3 You can change pages by using the page keys.
[ALARM HISTORY 08123 N@@@@@

PAGE : 1
2803,085/21 11:31: 16
PWBBEB POWER MUST BE OFF
20083-85-21 11:31:81
P500818 THPROPER G-CODE
2803,85/21 11:29:35
5WE180 PARAMETER ENABLE SWITCH OW

A>

MDI_ STOP s+ 12=BB!BB|PRTH1

‘ I I I I I | nLanInsa rlsmv I I+

Fig. 1.8.2 Alarm history screen
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1.9 HELP FUNCTION

This function, which provides alarm information, operation methods, and
a table of parameter numbers, etc., can be used instead of the
handbook.

The help function displays the following:

e Initial menu screen

The initial menu screen is displayed by pressing the key when the

CNC screen is displayed.

From the initial menu screen, you can go to each of the help screens,
alarm detail, operation method, and parameter table.

e Alarm detail screen
If you make an error while operating the CNC or attempt to execute an
erroneous machining program, the CNC enters an alarm status. If you
display the help screen while in this status, the screen shows the cause
of the alarm that has been generated at that time and how to release it.

e  Operation method screen
If you do not know how to operate the CNC, you can refer to this help
screen, which displays the operation method for each operation item.

e Parameter table screen
If you do not know the number of the parameter you want to set or view,
you can refer to this help screen, which displays a list of parameter
numbers for each function.

1.9.1 Initial Menu Screen

Press the key on the MDI unit, and the initial menu screen of the

help functio displayed.

IFU.;lLlHL PUSLTLUN 09123 N@@@@@
X, ) ) — T
Y 0.000|> = yomess
Z. 2.000
C1 9 * @9@ sevsw HELP sss=e

2. DPERATIOH HETHOD

HODAL
GAR  GEA 615 F1AAAA. AR H 3. PARAIETER TRELE
G17 698  GAW. 1H H
G980 G50 G625 D H
G2z GGV GIGE T
G294  GO7 G13.15
621 G54 G50.1
GAD  G6A G542
GA9 BRI GRA.S
51 BN A>
HEH STOP s+ s+ | 12:00:88] PaTHL |

F;

IBSOLU|RELATT] ALL HAHDL NRH COPRT 3|
VE 10H TER

Fig. 1.9.1 Initial help screen of the help function

To return to the original screen, press the key or the function key

again.
From the initial menu screen of the help function, you can select each
help screen.
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SCREEN DISPLAY AND OPERATION

Operation

LT T 11

On the initial menu screen, you can go to each help screen by
performing the following:
Soft key [SELECT]

Enter a menu number in the key input buffer and press soft key

1.9.2

[SELECT]

Select a menu with the cursor and press soft key [SELECT].

key

Enter a menu number in the key input buffer and press the

key.

Select a menu with the cursor and press the

Alarm Detail Screen
On the initial menu screen of the help function, you can display the alarm
detail screen by performing either of the following:

Press soft key [ALARM].

Select "1. ALARM DETAIL" with the cursor and press either

or soft key [SELECT].

Enter 1 in the key input buffer and press either

[SELECT].

If an alarm has been generated
If you display the alarm detail screen when an alarm has been generated,
the screen shows the details of the alarm that has been generated at that
time. If more than one alarm has been generated, the screen shows the
alarm displayed at the top of the alarm screen.

n key.

[RCTORL PUSLT 10M
ABSDLUTE
X . BO0O|
Y . 000
Z B.000
B B.000
C 0.000
HODAL.
GBE G622 GoE F BH a
697 GeB 6sA.2 g
GYN GY8 G131
669 667 G50.1 p e
G295 654 GA9. 1
BZA BAOd (]
G5 S o
W‘ulmll Tl Inumul I
E uE

F @mmm

PARTS COIWT

RUH TIHE

CYCLE TIHE
HELP  ALARK BETAIL

HUHBEE : SW1B8
H'SAGE : PARGHETER FHABLE SUITCH OH

he parameter sebbing is enabled € 4
+ one bit of paraneter Ho. 0008

iz set to 17 ).

o set the parameter: turn this ps

ancter DN, Utheruise, set to OFF.

nx

MEN STOP <<s --- |7 12:66: 00| ATk |

LAEH PE COPRT N
10H TER

Fig. 1.9.2 (a) Alarm detail screen displayed if an alarm has been generated
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If all alarms are reset, the alarm detail screen changes to the display
when no alarm has been generated (Fig. 1.9.2 (b)).
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If no alarm has been generated
If you display the alarm detail screen when no alarm has been generated,
the screen shows the following:

HESOLU (RELATIY ALl HANDLE LAKH | [IPE COPRT N
E UE 10H TER

e 00123 NOOOOO
X @ . @@ 519 COT GIW
Y 0.000
2 0 . 0O Q =
B 0 .000 | s
C 0.000
SEED
625 6601 s g a -

HEH SIOP <<+ ---| [12:88:08]pPAtH |

Fig. 1.9.2 (b) Alarm detail screen displayed if no alarm has been generated

Operation

SELECT | MENU

On the alarm detail screen, you can perform the following:

Soft key [SELECT]
ey
Enter an alarm number in the key input buffer. Press

soft key [SELECT] to search for the alarm number andplay the
details of the alarm.
If the detailed message spans more than one page, you can switch

key or

between pages by using the cursor keys E and E or the

e
page keys and .
<Alarm search example>

Enter an alarm group name plus an alarm number.
For example, if you want to know the details of alarm PS123,

enter "PS123" in the key input buffer and press key or

soft key [SELECT].
Soft key [MENU]
Use this key to go to the initial menu screen of the help function.
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1 SCREEN DISPLAY AND OPERATION
1.9.3 Operation Method Screen
1 On the initial help menu of the help function, you can display the
operation method menu screen by performing either of the
following:
e  Press soft key [OPERATION].
e Select "2. OPERATION METHOD" with the cursor and press
key or soft key [SELECT].
e Enter 2 in the key input buffer and press
[SELECT].
= 0P123 NOOODD
ABSOLUTE
F @mmm
X . BOO v 7
Y @a@@ ;'l;_;lﬁni BH BH A8
zZ B.000
B B - @98 1. PRIOGEAH EDITT
2. PROGRAH LIST
C 0 .000| ;e
4. KESET
HODAL . IHPUT WITH HDI
GAR B7? GSR F AH A :::::,':"
g; g g:f H H B:m CLEAR
669 GOT G5B.1 g a
B95 BS54 B49.1
620 664 1 a
o oo S ® w
HEH ST0P <ae --- | | 12:mw:ee| PATHL
’Wumul ALl |mm: 1 I nLnen [PERAT | PrRnmE PR )
E UE 1 0H TER
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Fig. 1.9.3 Operation method menu screen

Display an operation method screen by performing either of the
following:

e Enter an item number in the key input buffer and press
key or soft key [SELECT].
e  Select an item with the cursor and press key or soft key

[SELECT]. T
On each operation method screen, you can switch between pages

by using the cursor keys E and E or the page keys

and . The current page number is displayed at the upper right

corner of the screen.
If you want to select another operation method screen directly, key

in the desired item number and press key or soft key

[SELECT].

<Example>
On the operation method screen for "4. RESET", key in 7.
Press soft key [SELECT], and the screen changes to the
operation method screen for "7. OUTPUT".
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Operation
On the operation method menu screen and on an operation method
screen, you can perform the following:
e  Soft key [SELECT]

. key

INEUT

Enter the item number of the desired operation method in the key

input buffer and press key or soft key [SELECT], and the
corresponding operation method screen is displayed.
On the operation method menu screen, you can select an item
number with the cursor.

e  Soft key [MENU]

Press this key to go to the initial menu screen of the help function.

1.9.4 Parameter Table Screen

1 On the initial menu screen of the help function, you can display a list
of parameter numbers screen by performing either of the following:
e  Press soft key [PARAMETER].
e Select "3. PARAMETER TABLE" with the cursor and press

either key or soft key [SELECT].

e Enter 3 in the key input buffer and press -

2| key or soft key
[SELECT].

On the table of parameters screen, you can switch between pages
by using the cursor keys E and E or the page keys

and . The current page number is displayed at the upper right

corner of the screen.

[FCTURL PUSLT10R
0R123 NoBLBL
ARSILUTE
F |
X @ . @@ ) [Famrs oo 71
Y 0.000|5!", o
Z 2.000
1-8
B @ . 9@@ EWSETTIHES tHo. @~ 3
c 0.000|PUrE,, i
WAxIS {Ho. 168E -~ ¥
HODAL ECIORDI HATE THa. 1201~ ¥
WSTROKE LTHIT ¢Ha. 13AA~ 3
gg g gg, 3 LIl MCHUCKTEAL STOCK (Ho. 1338~ 3
698 gog Gia1 W a WFEEDRATE CHo, 1481~ X
669 667 GSE.1 | o WACCADEL CHo, 1601~ 3
695 654 Ga9.1 MSERUD ¢Ho. 1806~ 3
BZA  BhOd T ] WD1-L0 CHo, 3001~ ¥
Gif 18 s o

G25 Ge9. 1 o

HEH STOP += === 12:60: 680 PAIHL |
leululmll Tl Inumul I aLaen [orera PR
E UE 10H R

Fig. 1.9.4 Parameter table screen

Operation

I

On the table of parameters screen, you can perform the following:
e  Soft key [MENU]
Press this key to go to the initial menu screen of the help function.
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2 OPERATION LIST
(1) Reset
. KEY |PWE Function .
Function sw/ =1 Mode key Operation
Operating time [(OPRT)] - [RUNPRE] —)|
[EXEC]
Number of - [(OPRT)] - [PTSPRE] —»
machined parts s | [EXEC]
IAlarm 100 "RESET while pressing
(SW0100) "CAN"
(2) Input from MDI
. KEY|PWE Function .
Function sw| =1 Mode key Operation
Parameter O |MDlor [PARAM] — Parameter
lemergency No. — [NO.SRH] — Data
stop — "INPUT" or [INPUT] —
PWE =0
Offset O [OFFSET] — Offset No.
— [NO.SRH] — Offset
value — "INPUT"
Setting (Handy, MDI or [SETTING] — "t"and "|"
Timer, Mirror lemergency — Data — "INPUT" or
image) stop [INPUT]
Setting MDI or | [SETTING]— Parameter
(Parameter) lemergency | =) |No. — [NO.SRH] — Data
stop — "INPUT" or [INPUT]
PMC parameter - [PMC MAINTE] —
(Timer, Counter,
Keep relay, Data -
table) Timer
[TIMER] — Data —
“INPUT”
Counter
[COUNTR] — Data —
“INPUT”
Keep relay
[KEEP RELAY] — Data —|
“INPUT”
Data table
[DATA] — Data —
“INPUT”
Tool length JOG "POS" — [REL] —»
measurement [ORIGIN] — [ALL AXIS] or|
| [Axis name — [EXEC] —>
=2)| "OFS" - [OFFSET] —
Jog the tool to measuring
position — Offset No. —
[NO.SRH] — Axis name
[INP.C.]
Pitch error O MDIor — [PITCH] -
icompensation lemergency Compensation point
\value stop

number — [NO.SRH] —
Data — "INPUT" or
[INPUT]
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(3) Input from I/O device

Function KEY| P_WE Mode Function Operation
SW| =1

Parameter O [EDITor ‘ [PARAM] — [(OPRT)] —»
lemergency [INPUT] — [EXEC]
stop

PMC data O [PMC MAINTE] — [I/O] —»

(Loader, Move cursor to PMC —

Parameter) Select desired PMC — Move|

cursor to "DEVICE" —

(Supplement) Select desired device —

[PMC CONFIG] Move cursor to "FUNCTION'

> [SETING] — |5 Select [INPUT] >

!‘\/Iove cursor to [(OPRT)] — [LIST] —»

ENABLE [SELECT], enter file number

PROGRAMMER lor file name — [EXEC]

FUNCTION" —

[YES]

Pitch errortA O [EDIT or — [PITCH] - [(OPRT)]

lcompensation lemergency )

alte stop 5 [5] — INPUT] (- File
name) — [EXEC]

Offset O EDIT or [OFFSET] — [(OPRT)] -
lemergency [INPUT] (— File name) —
stop [EXEC]

Custommacro | O EDIT — [MACRO] -

\variable

[(OPRT)] - >
[INPUT] (— File name) —
[EXEC]

IAll programs in | O EDIT [(OPRT)] - N

folder [INPUT] — [EXEC]

One program, EDIT [(OPRT)] - N

[INPUT] — [P SET, F SET]
— [EXEC]
(4) Output to I/O device
" KEY|PWE Function "
Function swl =1 Mode key Operation

Parameter EDIT or [PARAM] — [(OPRT)] —»
lemergency [OUTPUT] — [EXEC]
stop

PMC data EDIT [PMC MAINTE] — [I/O] —»

(Loader, Move cursor to PMC —

Parameter) Select desired PMC — Move]

cursor to "DEVICE" — Select]
desired device - Move
icursor to "FUNCTION" —
Select WRITE] — Move
cursor to "DATA TYPE" —
Select desired data —
[(OPRT)] — [NEW NAME] or|
lenter file name — [EXEC]

Pitch errortA EDIT or — [PITCH] - [(OPRT)]

lcompensation lemergency

value istop ~ — [OUTPUT] (—

File name) — [EXEC]
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2 OPERATION LIST
. KEY|PWE Function .
Function swl =1 Mode key Operation
Offset EDIT or [OFFSET] — [(OPRT)] -
lemergency [OUTPUT] (— File name) —
stop [EXEC]
Custom macro EDIT or — [MACRO] -
\variable lemergency| |sr —
stop <= |[(OPRT)] - >
[OUTPUT] (- File name) —
[EXEC]
IAll programs [(OPRT)] — N
[OUTPUT] — [EXEC]
One program [(OPRT)] - N
[OUTPUT] — [P SET, F
SET] — [EXEC]
(5) Search
. KEY |PWE Function .
Function sw ! =1 Mode key Operation
Program No. "O" + Program No. —

[PROGRM SEARCH] or
[PROGRM SEARCH] — "O" +
Program No. —

[PROGRM NAME]

Main program

[PROGRM SEARCH] —
[MAIN SRCH]

Sequence No.,
IAddress + Word,
IAddress only

[SEARCH] — Sequence No.,
IAddress + Word, Address —
[T SEARCH, | SEARCH] -
[T SEARCH, | SEARCH]

Line [LINE SEARCH] — [LINE
NUMBER (character mode),
TOP, BOTTOM (Word mode,
character mode)]

Offset No. OFFSET] — Offset No. —

NO.SRH]

Diagnosis No.

DGNOS] — Diagnosis No. —

Parameter No.

PARAM] — Parameter No. —

[
[
[
[NO.SRH]
[
[NO.SRH]

(6) Program edit

ing (Word editing)

Function

KEY
SW| =1

Mode

key

Function

Operation

Creation of new
program

[FOLDER] — [(OPRT)] —
Program name — [CREATE
PROGRM]

Creation of new
folder

[FOLDER] — [(OPRT)] -
Folder name —
[CREATE FOLDER]

Deletion of all
programs from

folder

EDIT

[PROGRM] — “O” + -9999 —
FDELETE”
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program from one|
holder to another

. KEY|PWE Function .
Function sw /| =1 Mode key Operation
Deletion of all O [FOLDER] — [SELECT
specified ISTART] — Select desired
programs program with [SELECT] —
[DELETE] — [EXEC]

Deletion of one O [PROGRM] — “O” + Program

program No. —» “DELETE” — [EXEC] or
move cursor to program —
[DELETE] — [EXEC]

Delete folder [FOLDER] — [(OPRT)] —
Move cursor to folder —
[DELETE]

Copying of O [FOLDER] —

[SELEC TSTART] — Select
desired program with
[SELECT] — [SELECT END]
— Move cursor to destination
folder — [COPY]

Movement of
program from one|
folder to another

[FOLDER] —

[SELEC TSTART] — Select
desired program with
[SELECT] — [SELECT END]
— Move cursor to destination
folder — [MOVE]

\words in specified
range

\Word insertion O EDIT [PROGRM] (— Search for word
before which to insert) - New
ord — “INSERT” or “INPUT”
Word overwriting | O EDIT [PROGRM] (— Search for word
to overwrite) — New word —
“ALTER”
ord/address O EDIT [PROGRM] — [(OPRT)] >
replacement [REPLCE] — [BEFORE] —
[AFTER] — [T SEARCH,
N SEARCH] — [REPLCE]
([REPLCE ALL] — [YES])
Deletion of one | O EDIT [PROGRM] — Move cursor to
block line to delete —» “EOB” +
‘DELETE”
\Word deletion O EDIT [PROGRM] (— Search for word
to delete) - "DELETE”
Copying of words| O EDIT [PROGRM] - [(OPRT)] —»
in specified range SELECT] — Select range —
COPY] — [PASTE]
Movement of O EDIT

SELECT] — Select range —

[
[
[PROGRM] — [(OPRT)] —
[
[CUT] - [PASTE]

(7) Program edit

ing (Character editing)

Function

KEY
SwW

Mode

Function
key

Operation

Editor change

EDIT

[PROGRM] - [(OPRT)] -
— [CHANGE EDITOR]
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2 OPERATION LIST
. KEY|PWE Function .
Function sw | =1 Mode key Operation
Character O EDIT [PROGRM] - [(OPRT)] —»
insertion — [INPUT MODE] —»
Enter insert mode
[PROGRM] (— Search for
character before which to
insert) - New character

Character O EDIT [PROGRM] — [(OPRT)] —»

overwriting — [INPUT MODE] -
Overwrite mode is entered
[PROGRM] (— Search for
character to overwrite) - New
character

Character string | O EDIT [PROGRM] — [(OPRT)] —»

replacement [REPLCE] — Enter character
string in search/replace dialog
box — [T SEARCH,
N SEARCH] — [REPLCE,
REPLCE ALL]

Character O EDIT [PROGRM] (— Search for

deletion character to delete) —
‘DELETE”

Copying of O EDIT [PROGRM] — [(OPRT)] -

character string in [SELECT] — Select range —

lspecified range [COPY] — [PASTE]

Movement of O EDIT [PROGRM] — [(OPRT)] >

character string in [SELECT] — Select range —

ispecified range [CUT] — [PASTE]

Undoing O EDIT [PROGRM] — [(OPRT)] —»
[UNDO]

Program insertion| O EDIT [PROGRM] — [(OPRT)] —

5 [INSERT] -
[CURSOR POSITION,
BOTTOM] — Enter program
name — [EXEC]

(8) 1/0to and from Handy Fi

e

program

. KEY|PWE Function .
Function sw | =1 Mode key Operation

File head search [FOLDER] — [(OPRT)] — File
number — [F SRH]

File deletion O EDIT [FOLDER] — [(OPRT)] -
Move cursor to desired
program and press [DELETE]
— [EXEC]

Input of all O EDIT [FOLDER] — [(OPRT)] -

programs [INPUT] — [EXEC]

Input of one O EDIT [FOLDER] — [(OPRT)] —

program [INPUT] — [F SET, P SET] >
[EXEC]

Output of all EDIT [FOLDER] — [(OPRT)] -

programs [OUTPUT] — [EXEC]

Output of one EDIT [FOLDER] — [(OPRT)] —

[OUTPUT] - [F SET, P SET]
5 [EXEC]
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(9) Playback

Function A= P_WE Mode Sl Operation
SW| =1
NC data input O TJOG, Move tool — "X", "Y" or "Z" —
[THND "INSERT" or “INPUT" — NC
data — "INSERT" or “INPUT"
— "EOB" — "INSERT" or
“INPUT"
(10) Clear
. KEY | PWE Function .
Function sw | =1 Mode key Operation
Memory all clear At "RESET" and
power-up "DELETE"
RAM for PMC ladder storage At "X" and "O"
(Ladder programs are power-up
cleared from the memory for
lexecution. The previous
state is restored when the
power is turned on again.)
PMC nonvolatile memory "Z" and "O"
(PMC parameters and so
forth are cleared.)
(11) Manual operation
" KEY|PWE Function "
Function sw | =1 Mode key Operation
Manual reference REF Use "axis selection switch" to
position return select axis on which to perform
reference position return —
Turn "operate button" ON —
"Reference position return
lamp ON"
Jog feed JOG Use "axis selection switch" to
select axis along which to move|
— Turn "operate button" ON
Press "rapid traverse button" if
required.
Incremental feed INC Use "axis selection switch" to
select axis along which to move|
— Turn "movement operate
button" ON — Move in least
input increment
Magnifications of 10, 100, and
1000 can be applied.
Press "rapid traverse button" if
required.
Manual handle HND Use "axis selection switch" to
feed select axis along which to move|
— Turn "manual pulse
generation”
Magnifications of 10, 100, and
1000 can be applied.
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2 OPERATION LIST

(12) Display
) KEY .
Function SW Mode Operation
Display of [FOLDER]
program memory
used and

icontents of
icurrent folder

Display of
ispecified value

MEM
jor
MDI

ICurrently executed program in
memory

[PROGRM]

Specified value under
lexecution, next specified value
to be executed, and current
position

[NEXT]

ICurrently executed program in
memory and current position

[CHECK]

Display of current
position

Display of position in workpiece|
coordinate system

[ABS]

Display of position in relative
coordinate system

[REL]

Overall position display
[ALL]

Operating
monitor screen

—[MONITOR]

IAlarm display When an alarm is issued
[ALARM]

Operator When there is a message to

message display the operator from the outside
[MSG]

IAlarm history [HISTRY]

display

Parameter setting [PARAM]

display |

System [SYSTEM]

configuration |sysTeEn]

Servo information

©

@
o]
o
2

[SYSTEM] — [SERVO INFO]

Spindle
information

[SYSTEM] — [SPINDLE INFO]

Servo adjustment
screen

Parameter (N0.3111#0) = 1
- [SERVO PARAM]

Spindle Parameter (No.3111#1) = 1
ladjustment | — [SP.SET]

screen

Machining —5 [M-TUN]
parameter k Onti ;

adjustment Option required

lscreen
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Function

KEY Function

Mode key

Operation

Operation history
display

> [OPEHIS]

Periodic
maintenance
lscreen

— [MAINTE]

Maintenance
information
lscreen

2
2]
2
ma
2

> [M-INFO]

Servo waveform
display

—> [W.DGNS]

Parameter setting| — [PRMTUN]
lassistance |svsren)

screen

Power Mate CNC — [P.MATE MGR.]
manager [sysTEM

Multi-language S [LANG]
display =)

Software = — [OPR]
operator's panel * Option required
Precision level — [PR-LEV]
selection screen =) | Option required
Data protection — [PROTECT]

* Option required.

Screen clear

Press “CAN” and function key
simultaneously.
Press function key to redisplay.

(13) Graphic func

tion (*option required)

Function

KEY
SwW

Mode Function

Operation

Parameter setting|

key

[PARAM]

[Tool path drawing|

Select graphic drawing screen |
[GRAPH]

Start drawing, end it
[(OPRT)] — [START], [END]

[Tool path clear

[(OPRT)] — [CLEAR]

ITool path scale

[(OPRT)] — [SCALE]

ISpecify center magnification for,
lenlargement/reduction

[CENTER] — Use MDI keys to
lenter magnification — [INPUT]
— [EXEC]

Enlarge portion selected with
lan arrow

[AREA] — Move cursor to
select portion to enlarge —
[EXEC]

Use [CURSOR CHANGE] to

change moving cursor
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2 OPERATION LIST
(14) Help function
Function e P_WE Mode AUEE ) Operation
SW| =1
Displaying
INITIAL MENU
lscreen
Displaying [ALARM] — Alarm No. —
IALARM DETAIL [SELECT]
lscreen
Displaying [OPERATION] —
OPERATION wee | [Item No. of operation method
METHOD screen > [SELECT]
Displaying [PARAMETER]
PARAMETER
ITABLE screen
(15) Self-diagnosis function
. KEY|PWE Function .
Function sw | =1 Mode key Operation
Displaying [DGNOS] —»
DIAGNOSIS 1. Page change keys
lscreen e[ o |
2. Number of the diagnosis
data
[NO.SRH]
(16) Screen hard copy
. KEY|PWE Function .
Function sw | =1 Mode key Operation
Screen hard copy Parameter (No. 0020) = 4,
parameter (No.3301#7) =1 —
Insert memory card
or
Parameter (No. 0020) = 17,
parameter (No.3301#7) =1 —
Insert USB memory
— Display screen whose hard
copy is to be produced —
key (5 seconds or more)
SHIFT
- Clock display stops. —
Screen hard copy operation
is executed.
- Clock display restarts. —
Screen hard copy operation
stops.
Supplement:
Copy operation can also be
started with the hard copy
execution request signal
<G0067.7>.
(17) BOOT
. KEY|PWE Function f
Function sw =1 Mode key Operation
Displaying At and the soft key to its left
lsystem monitor power-
lscreen up
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Function

KEY
SW

PWE

Mode

Function
key

Operation

Reading file
from memory
icard

User data

Move cursor to 2.USER DATA
LOADING on system monitor
screen — [SELECT] — Move
cursor to file to be read —
[SELECT] — [YES]

System data

Move cursor to 3.SYSTEM
DATA LOADING on system
monitor screen — [SELECT] —»
Move cursor to file to be read —
[SELECT] — [YES]

Displaying detail
iscreen for flash
ROM or memory
card file list

Move cursor to 4.SYSTEM
DATA CHECK on system
monitor screen — [SELECT] —»
Move cursor to system data to
read — [SELECT] — Move
cursor to file to read —
[SELECT] — [YES]

Deleting user file|
in flash ROM or
memory card file

Move cursor to 5. SYSTEM
DATA DELETE on system
monitor screen — [SELECT] —
Move cursor to system data to
delete — [SELECT] — Move
cursor to file to delete —
[SELECT] — [YES]

Outputting user
ffile in flash ROM
to memory card

Move cursor to 6.SYSTEM
DATA SAVE on system monitor
screen — [SELECT] — Move
cursor to file to be output —
[SELECT] — [YES]

Batch input and
loutput of SRAM
data

Move cursor to 7. SRAM DATA
UTILITY on system monitor
screen — [SELECT]

Output from CNC to memory
card

Move cursor to 1.SRAM
BACKUP — [SELECT] — [YES]

Input from memory card to CNC

Move cursor to 2.SRAM
RESTORE — [SELECT] —
[YES]

Input auto backup data in
FROM to CNC

Move cursor to 3. AUTO BKUP
RESTORE — [SELECT] —»
Move cursor to backup data to
read — [SELECT] — [YES]

Formatting
memory card

Move cursor to 8. MEMORY
CARD FORMAT on system
monitor screen — [SE LECT] —»
[YES]

Exiting system
monitor

Move cursor to 1.END on
system monitor screen —
[SELECT] — [YES]
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3

G CODE

A number following address G determines the meaning of the command
for the concerned block.
G codes are divided into the following two types.

Type Meaning

One-shot G code

The G code is effective only in the block in which it is
specified.

The G code is effective until another G code of the same

[r]

Modal G code . »
group is specified.
[Example]
GO01 and G0O are modal G codes in group 01.
GO1X_;
Z_; ¢ GO1 is effective in this range.
X_;
G00Z_; ]GOO is effective in this range.
X_;

GO1X_;

There are three G code systems in the lathe system : A, B, and C (Table
3.2). Select a G code system using the parameters GSB and GSC (No.
3401#6 and #7). To use G code system B or C, the corresponding option
is needed. Generally, This Handbook describes the use of G code
system A, except when the described item can use only G code system
B or C. In such cases, the use of G code system B or C is described.

Explanation
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1.

n

No

When the clear state (parameter CLR (No. 3402#6)) is set at
power-up or reset, the modal G codes are placed in the states
described below.

(1) The modal G codes are placed in the states marked with (*) as
indicated in Tables 3.1 and 3.2.

(2) G20 and G21 remain unchanged when the clear state is set at
power-up or reset.

(3) Which status G22 or G23 at power on is set by parameter G23
(No. 3402#7). However, G22 and G23 remain unchanged when
the clear state is set at reset.

(4) The user can select GOO or GO1 by setting parameter GO1 (No.
3402#0).

(5) The user can select G90 or G91 by setting parameter G91 (No.
3402#3).

When G code system B or C is used in the lathe system, setting
parameter G91 (No. 3402#3) determines which code, either
G90 or G91, is effective.

(6) In the machining center system, the user can select G17, G18,
or G19 by setting parameters G18 and G19 (No. 3402#1 and
#2).

G codes other than G10 and G11 are one-shot G codes in group 00.

When a G code not listed in the G code list is specified, or a G code

that has no corresponding option is specified, alarm PS0010,

“IMPROPER G-CODE”" occurs.

Multiple G codes can be specified in the same block if each G code

belongs to a different group. If multiple G codes that belong to the

same group are specified in the same block, only the last G code
specified is valid.

If a G code belonging to group 01 is specified in a canned cycle for

drilling, the canned cycle for drilling is cancelled. This means that

the same state set by specifying G80 is set. Note that the G codes in
group 01 are not affected by a G code specifying a canned cycle for
drilling.

G codes are indicated by group.

The group of G60 is switched according to the setting of the

parameter MDL (No. 5431#0). (When the MDL bit is set to 0, the 00

group is selected. When the MDL bit is set to 1, the 01 group is

selected.)
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When G code system A is used, absolute or incremental
programming is specified not by a G code (G90/G91) but by an
address word (X/U, Z/W, C/H, Y/V). Only the initial level is provided
at the return point of the canned cycle for drilling.
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3 GCODE

3.1 G CODELIST IN THE MACHINING CENTER

SYSTEM
Table 3.1 G code list
G code Group Function
GO0 *) Positioning (rapid traverse)
G01 *) Linear interpolation (cutting feed)
G02 01 |Circular interpolation CW or
helical interpolation CW
Go3 Circular interpolation CCW or
helical interpolation CCW
G04 Dwell
G04.1 G code preventing buffering
Al contour control (high-precision contour control
G05 :
00  |compatible command)
Al Advanced Preview Control / Al contour control /
G05.1 ;
Nano smoothing
G05.4 HRV3,4 on/off

G07.1 (G107)

Cylindrical interpolation

Al Advanced Preview Control / Al contour control

Go8 (advanced preview control compatible command)

G09 00 |Exact stop

G10 Programmable data input

G10.6 Tool retract and recover

G1l1 Programmable data input mode cancel

G15 *) 17 Polar coordinates command cancel

G16 Polar coordinates command

G17 (@) XpYp plane selection |xp: x axis or its parallel axis

G18 *)| 02 |zpXp plane selection |Yp: Y axis or its parallel axis

G19 * YpZp plane selection Zp: Z axis or its parallel axis

G20 (G70) 06 Inch input

G21 (G71) Metrci input

G22 *) 04 Stored stroke check function on

G23 Stored stroke check function off

G27 Reference position return check

G28.2 In-position check disable reference position return

G28 Automatic return to reference position

G29 Movement from reference position

G30 00 T2nd, 3rd, and 4th reference position return

G30.2 In—p_o_sition check disable 2nd, 3rd, or 4th reference

position return

G31 Skip function

G31.8 EGB-axis skip

G33 01 |[Threading

G37 Automatic tool length measurement

G38 Tool radius and tool nose radius compensation :
00 |preserve vector

G39 Tool radius and tool nose radius compensation :

corner circular interpolation
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G code Group Function

G40 * Igr?rlzéladius and tool nose radius compensation :

G41 07 |Tool radius and tool nose radius compensation : left

Ga2 Tool radius and tool nose radius compensation :
right

G40.1 Normal direction control cancel mode

G411 18  |Normal direction control on : left

G42.1 Normal direction control on : right

G43 Tool length compensation +

G44 08 |Tool length compensation -

G43.7 Tool offset

G45 Tool offset increase

G46 00 Tool offset decrease

G47 Tool offset double increase

G48 Tool offset double decrease

G49 (G49.1) ()| 08 [Tool length compensation cancel

G50 ®) 11 Scaling cancel

G51 Scaling

G50.1 *) 29 Programmable mirror image cancel

G51.1 Programmable mirror image

G50.4 Cancel synchronous control

G50.5 Cancel composite control

G50.6 Cancel superimposed control

G50.9 Auxiliary function output in moving axis

G51.4 Start synchronous control

G51.5 00 Start composite control

G51.6 Start superimposed control

G52 Local coordinate system setting

G53 Machine coordinate system setting

G53.1 Tool axis direction control

G536 Tool center point retention type tool axis direction
control

G54 (G54.1) (¥) Workpiece coordinate system 1 selection

G55 Workpiece coordinate system 2 selection

G56 14 Workpiece coordinate system 3 selection

G57 Workpiece coordinate system 4 selection

G58 Workpiece coordinate system 5 selection

G59 Workpiece coordinate system 6 selection

G60 00 |Single direction positioning

G61 Exact stop mode

G62 15 Automatic corner override

G63 Tapping mode

G64 ®) Cutting mode

G65 00 |Macro call

G66 12 |Macro modal call A

G66.1 Macro modal call B
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3 GCODE

G code Group Function

G67 *) Macro modal call A/B cancel

G68 Coorqinate system lrotation start or 3-dimensional
coordinate conversion mode on

G69 *) Coorqinate system lrotation cancel or 3-dimensional
coordinate conversion mode off

G68.2 16 Tilted working plane indexing

G68.3 Tilted working plane indexing in tool axis direction

G68.4 Tilte_d working plane indexing (incremental
multi-command)

G73 09 Peck drilling cycle

G74 Left-handed tapping cycle

G75 01 |Plunge grinding cycle

G76 09 |Fine boring cycle

G77 Plunge direct sizing/grinding cycle

G78 01 |Continuous-feed surface grinding cycle

G79 Intermittent-feed surface grinding cycle

G80 O 09 (If:ﬁer::rt]fgnli:g Cglgz;:? Egil: /synchron