'OPERATION MANUAL

mmm Applicable Model

MACHINING CENTER
(FLAT PANEL TYPE)

MV-40M
MV-45, 45/U
MV-55, 55/U
MV-65, 65/U
MH-50, 50/U
MH-63, 63/U

mm Applicable NC Unit mmm

MSC-516
MSC-518
- MSD-516

Before dperation, maintenance, and programming, read the manuals supplied by Mori
Seiki, the NC unit manufacturer, and equipment manufacturers carefully so that the

. information in the manuals are thoroughly understood.

Keep the manuals carefully so that they will not be lost.

" MORI SEIKT

-OM-CEMCFF16M-A1E



The contents of this manual are subject to change without notice due to im-
provements to the machine or in order to improve the manual. Consequent-
ly, please bear in mind that there may be slight discrepancies between the
contents of the manual and the actual machine. Changes to the instruction
" manual are made in revised editions which are distinguished from each oth-
er by updating the instruction manual number

Should you discover any discrepancies between the contents of the manual

- andthe actual machine, or if any part of the manualis unclear, please contact -
Mori Seiki and clarify these points before using the machine. Mori Seiki will
not be liable for any damages occurring as a direct or indirect consequence
of using the machine without clarifying these points.

All rights reserved: reproduction of this instruction manual in any fdrm, in
whole or in part, is not permitted without the written consent of Mori Seiki. -

_ The product shipped to you (the machine and accessory equipment) -
has been manufactured in accordance with the laws and standards
~that prevail in the relevant country or region. Consequently it cannot
be exported, sold, or relocated toa destmatlon ina country with differ-
ent laws or standards. -
The export of this product is sub;ect to the authorrzatuon ofthe govern-
ment of the exportmg country. ,




Machine Information

Description of machine : Machining center

Model name :

Machine serial No. :

Manufacturing date :

Representative :

" Business hours: 8: 30 - 17: 30
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CRT DISPLAY ON TURNING ON POWER - 1-

CRT DISPLAY ON TURNING ON POWER

The cautions to be observed in order to ensure safe machine operation are indicated on
the caution labels fixed at appropriate locations on the machine. They are also stated in
the Instruction Manual supplied with the machine.

Failure to follow these safety instructions will cause operator injuries and/or damage to the
machine. To impress upon the operator that the safety instructions must be strictly
observed, a message to this effect is displayed on the CRT when the power is turned on.

The CRT displays the message with the following contents when power is turned on:

The machine is designed and manufactured
for well-trained operators who have a
basic knowledge of machine operation.
DO NOT operate this machine unless this
applies to you. To avoid accidents, you
are required to read and understand the
information on the caution labels, in

the manuals and follow instructions
carefully. Failure to follow these
instructions may result in injury, or
damage to the machine. Being aware of
this warning, press [ OK ] soft-key.

@ The contents of the displayed message may vary dipending on NC models.

<Operating procedure>

cauTion |  Before pressing the [ OK ] soft-key, fead the message carefully.

1) Read and understand the contents of the message. After that press the [ OK ]
soft-key. '

The ACTUAL POSITION (ABSOLUTE) screen or the PCMDI MENU screen is
displayed and the machine is ready for operation.

@ If the message confirmation step is skipped, the machine does not become ready
- for operation and neither automatic nor manual operation is possible.

OMA-CECRT9405-A0E



— 2— CRT DISPLAY ON TURNING ON POWER

<For weekly timer specification>

In the case of machines equipped with the weekly timer, this message confirmation
step after turning on the power is not required in order to set the machine in the ready
status to allow a cycle start initiated by the weekly timer. In this case, cycle start by

using the (cycle start) switch or manual operation is not possible.

: @ To start the cycle by using the (cycle start) switch or operate the machine
-manually, carry out the message confirmation step.

OMA-CECRT9405-A0E



PREFACE

This manual provides the information necessary to operate the machine. Information
explained in each chapter is briefly described below.

DOOR INTERLOCK FUNCTION :

CHAPTERA :

CHAPTERB :

CHAPTERC :

The door interlock function is provided to ensure the operator s safety.

This chapter deals with the purpose and specifications of the door
interlock function.

Before operating the machine, read this manual carefully.

OPERATION PANELS AND MANUAL OPERATION

This chapter describes the switches used for turning on/off the power, the
functions and operation procedure of the switches and keys on the
operation panel, and the screens displayed.

The procedure used for the following operation is also explained — turning
on and off the power, stopping the machine in an emergency, and
manually feedmg an axis or manually startmg/stoppmg the spindie.

PROGRAM EDITING

This chapter describes the procedure used to input programs to the NC
and to edit the program stored in the NC memory. The procedure for
inputting/outputting NC programs using an external I/O device is also
described. Note that the programming procedure is not described in this
chapter, refer to the programmmg manual for the programming
procedure.

OPERATION PREPARATIONS

This chapter describes the preparatory steps necessary before starting
mass production. These steps include registration of tool data,
mounting/removing tools, and inputting the offset data for setting the
workpiece zero.






SIGNAL WORD DEFINITION

A variety of symbols are used to indicate different types of warning information and advice.

Learn the meamngs of these symbols and carefully read the explanation to ensure safe
operation while using this manual.

<Symbols related with warning>

The warning information is classified into three categories, DANGER, WARNING, and
CAUTION.

The following symbols are used to indicate the level of danger.

BL\Ne2 W  jndicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

The information described in the DANGER frame must be strictly
_observed.

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury.

The information described in the WARNING frame must be strictly
~observed. ~

Indicates a potentially hazardous situation which, if not avoided, may result in
A minor or moderate injury damages to the machine.

The information described following the caution symbol must be strictly
observed.

<Other symbols>
@ Indicates the items that must be taken into consideration.

M7 ndicates useful guidance relating to operations.

m Indicates the page number or manual to be referred to.
The number in ( ) indicates the section number.

mafp Indicates the results of operation.
<Lamp indication>
@  ndicates that the indicator is it

Indicates that the indicator is blinking.







- SYMBOLS USED IN FLOWCHART

In this manual, operation procedure is explained using a flowchart.

" The symbols used in a flowchart are explained below.

Symbol - Meaning

( ) Indicates the start and end of operation.

Indicates an operation of a switch, button, or key on the
operation panel.

Also indicates the operation to refer to the page

indicated by [T].
( ) Indicates the display on the CRT.
| | Indicates the entry of address or numeric value using
data entry keys.
() () Indicates the selection of operation.

( ) indicates the operation method to select an
)y operation.







FLOW UNTIL THE PRODUCT IS COMPLETED

General operation flow to finish a product is shown below along with the reference
sections. Follow and understand the flow so that the operation can be performed
smoothly.

E:D Describes the instruction manual or item to be referred to.

<MSC-516, 518>

Production
planning and
programming

Sétup operation

Mass
production

-I 1) Examine the drawing to determine the machining required |

[ 2) Determine the tools to be used |7} TOOLING SYSTEM"
: in the MAINTENANCE MANUAL

[ 3) Examine the workpiece clamping method and the fixtures | '

| |_4) Create the program |1} PROGRAMMING MANUAL

'r 5) Turn on the power supply | () “TURNING ON THE POWER" in the MAINTENANCE
MANUAL
“Turning on the Power” in Chapter A

| 6) Store the program into memory |[I) Chapter B “PROGRAM EDITING”

[7) Mount the tools and workpiece to the machine |17 ":'E%%"C;:\:“GG fobed s‘;

in Chapter C
v
8) Measure and input the tool lengthand |77} "MEASURING AND SETTING

) THE TOOL OFFSET DATA"
tool diameter offset value in Chapter C

, [T} ‘SETTING THE WORK
[9) Align the workpiece to set the workpiece zero point | COORDINATE SYSTEM”
in Chapter C

- - “SETTING THE WORK
[10) Set (Input) the workpiece zero point | [T COORDINATE SYSTEM" in Chapter C

11) Check the program b’f carrying out dry run operation | (17} B"gg’:gg_fa@rme
(Correct the program if necessary) MASS PRODUCTION"
v in Chapter C
12) Check the machining condition by carrying out test cutting | (17 ‘;’EF:%’SSATION
(Correct the program if necessary) ' STARTING

“(Input the tool offset value if necessary) MASS
PRODUCTION”

‘in Chapter C

[ | 13) Machine the workpiece in automatic operation |

| [14) Product is completed |




<MSD-516>

Production
planning and
programming

Setup operation

Mass
production

'| 1) Examine the drawing to determine the machining fequired |

[[2) Determine the tools to be used | (17 “T%OﬂAIGN?_\é:m%E AL
in the ;

_| 3) Examine the workpiece clamping method and the fixtures |

MANUAL
“Tuming on the Power” in Chapter A

‘ .
5) Create the program using the conversational | (] Instruction manuals prepared by

'l 4) Turn on the power supply I m “TURNING ON THE POWER” in the MAINTENANCE

progra mmin Siu nction the NC manufacturer
6) Check the program using the simulation function | [ '"stfuffi;" manuals prepared
. manuiacturer
(Correct the program if necessary Chapter B
' “PROGRAM EDITING”

| ,
[_7) Mount the tools and workpiece to the machine | [y} "MOUNTING AND REMOVING
, ‘ : TOOLS” in Chapter C

Y_ ]
8) Measure and input the tool length and tool | (77} ™MEASURING AND SETTING THE

. ' TOOL OFFSET DATA"
diameter offset value in Chapter C
9) Align the workpiece to set the workpiece zero point | [} "SETTING THE
[ 9) Align the poce P point | COORDINATE SYSTEM"
v . in Chapter C
[ 10) Set (Input) the workpiece zero point | [T} “SETTING THE COORDINATE SYSTEM"
: in Chapter C
11) Check the program by carrying out dry run operation  |[ ) “PREPARATION
- . ‘ BEFORE STARTING
(Correct the program if necessary) "MASS PRODUCTION"
v N ‘ in Chapter C
12) Check the machining condition by carrying out test cutting | (1] :g:lg‘:gxnon
(Correct the program if necessary)  STARTING MAS
i (Input the tool wear offset value if necessary) - PRODUCTION"
§ in Chapter C

| 18) Machine the workpiece in automatic operation |

| 14) Product is completed |




DOOR INTERLOCK
FUNCTION

The door interlock function is provided to ensure the operator’s safety.

This chapter deals with the purpose and specifications of the door interlock function.

Before operating the machine, read this chapter carefully.

A

WARNING

The door interlock function serves only to ensure safety to the machine
operator by inhibiting manual operations (spindle rotation, axis feed, etc.)

-and all automatic operations (including the ATC and APC operations) when

and while the door is open; it will not afford protection against hazards that
could occur as the result of erroneous operation.

Each customer will machine a variety of workpiece types and use a variety
of workpiece holding fixtures and cutting tools. Cutting methods and
cutting conditions will also vary widely according to the required machining.
Although the door interlock is provided as a safety measure, machine
operators are still responsible for ensuring safety against hazards arising
from these customer-dependent conditions.
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DOOR INTERLOCK FUNCTION P -1

'GENERAL (DOOR INTERLOCK FUNCTION)

The door interlock function is developed to ensure the operator’s safety during machine
operation.

Before starting the machine operation, make sure that the door interlock function is valid.
When the door interlock function is made valid, machine operation is enabled or disabled
in.response to the closing or opening of the machine door. Spindle rotation, axis feed and
other manual and all automatic operations (including the ATC and APC operations) are

inhibited when and while the door is opened.

Although it is possible to release the door interlock function unavoidably, the operators
must understand that there are potential hazards, which will lead to serious injury or death,

in carrying out intended operation while the door is open. For this purpose, the indicator

blinks in red and the electronic buzzer beeps while the door interlock function is released.

This indicator and buzzer indication is given until the door interlock function is made valid
again. The operators must understand that there are various dangers when carrying out
maintenance or other work while the door interlock function is released and they must pay
sufficient care under such conditions. After completing the intended work with the door
interlock function released, make the door interlock function valid. Restart machine
operation only after making sure that the door interlock function is valid.

For details of the operation of the door interlock function and the restrictions on
machine operation, refer to page P~ 10 (4.).



P-2 DOOR INTERLOCK FUNCTION |

<Examples of accidents occurring with the machine hot equipped with the door
interlock function>

If the machine is not equipped with the door interlock function, human-caused or
unexpected accidents as described below occur since the machine is operable even when
the door is open. To prevent occurrence of such accidents and to allow safe operation of
the machine, Mori Seiki's NC lathes are equipped with the door interlock function.

~ Customers are required to operate the machine after thoroughly understanding that the
door interlock function is provided to ensure customer’s safety. ‘

WARNING | There are a variety of workpiece types to be machined by the
customers, and a variety of workpiece holding fixtures, cutting tools
are used. Cutting methods and cutting conditions also vary widely

according to the required machining. The customers should take

proper means to ensure safety against the hazards caused by such
customer dependent conditions.

An example of accident which occurs if the machine, not equupped with the door interlock
function, is operated while the door is opened

@ The following cases describe possible accidents occurring in general vertical
machining centers. However, similar accidents will occur in horizontal machining
center or other type of machining centers.

(@) The operator will become entangled with
the spindle if the spindle starts while the
operator is touching the cutting tool.

(® The operator will become entangled with
the spindle if the operator touches the
cutting tool while the spindle is rotating.

The accidents described above, in which the
operator becomes entangled with the rotating
parts of the machine, will result in serious
injury or death. '
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(® A workpiece and/or cutting tool will fly out
if the cutting tool is hit against the
workpiece due to programming error.

(@ A workpiece will fly out if the machining
(automatic operation) is started while the
workpiece is not clamped correctly.

(® A workpiece will fly out due to excessively
heavy cutting force.

The hazards described above can cause
accidents in which the operator or a person
standing near the machine is struck by a flying
workpiece or a cutting tool, resulting in serious
injury or death.

(® The operator or a person standing near
the machine will be splashed with chips
and coolant during machining, resulting in
injury or health problems (particularly if
chips or coolant get into the eyes).

(@ The operator will be caught by the table
or the column during axis feed, resulting
in serious injury or death.

The operator will be injured by touching
the cutting tool or tool magazine while the
ATC is operating.

(® The operator will be entangled with the
APC if the APC starts operations during
setup operation, such as mounting a
workpiece.

@ The operator will become entangled with
the APC by touching the pallet, fixture, or
workpiece while the APC is operating.

The accidents described above, in which the

- operator is caught by or becomes entangled

with the moving parts of the machine, will
result in serious injury or death.
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2.  DOOR INTERLOCK FUNCTION CONTROLS AND THE
| FUNCTIONS o

The machine is equipped with the controls, such as the DOOR INTERLOCK key-switch,
DOOR INTERLOCK RELEASE button, the status indicator, the electronic buzzer, and the
warning label, used to operate the door interlock function, and the door lock device, which
locks the door closed during automatic operation and spindle rotation.

This section explains the installation position of the controls related with the door interlock
function and the door lock device as well as the functions of the controls.

<Installation positions>

The switches and other controls for the door interlock function are mounted on the
operation panel and the door lock device is mounted to the door.

<Vertical machining centers>

DOOR INTERLOCK RELEASE button -
. \

Door interlock function controls
DOOR UNLOCK switch

\3@

| Operation I]
, panel
Open Close | Close Open ' I PN
4 o i r “‘f

{ Front door Door lock device ‘ \ Side door

Front View ‘ Left Side View
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<Horizontal machining center>

DOOR UNLOCK switch
Door lock device 'Door interlock function controls
DOOR INTERLOCK RELEASE button

H g B
Setup station /
side
0|0
Operation Panel
— . (Front View)
— : A NC/electrical
\ cabinet
\_Right Side Door
Right Side View
<M-25FV, FH>
DOOR INTERLOCK RELEASE button Door interlock function controls
Door lock device \ / DOOR UNLOCK switch
[
: o\
/ cAT
|
NClelectrical
Operation| cabinet
panel

Front door \ Right Side Door

Front View Right Side View
" <DOOR INTERLOCK RELEASE button> <DOOR UNLOCK switch>
DOOR INTERLOCK | poorunLock |
RELEASE :

', O

O
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<Portable manual pulse generator>

“ With the portable manual pulse generator
specification, a portable manual pulse generator is
provided, and the door interlock release button is
arranged on the same portable operation panel.

Door interlock release

Door (® When the door interlock release button on the

portable manual pulse generator panel is
pressed, only axis move operation using the
manual pulse generator (x1, x10) is
permitted. '

(® When the portable manual pulse generator
panel is detached, only the door interlock
release button on this panel is valid. The door
interlock release button on the operation panel
is invalid.

The specifications and the installation positions of the door interlock function
controls and the door lock device will vary according to the machine model and
specification. For details, contact Mori Seiki. :

<Door interlock funétion controls>

® status indicator INTERLOCK ;
RELEASED . (® WARNING label
Never operate without /
; , safety door interlock
NORMAL RELEASE position. .
Failure to do so could \
® EOOSS{QJERLOCK cause serious injury or
ey-swi
(m;nual-retum @ death.
type)
~

(' Beep ) ® Etectronic buzzer @x:‘l)%me adjusting

@ The arrangement of the controls for the door interlock function will vary according to
the machine model and specification.
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'The functions of the controls are summarized below:

No. Control Function
@ |DOOR INTERLOCK" Makes the door interlock function valid and invalid.
key-switch <NORMAL>
When the DOOR INTERLOCK key-switch is placed in the
DOOR INTERLOCK NORMAL position, the door interlock function is made valid.
NORMAL  RELEASE Keep the DOOR INTERLOCK key-switch in the NORMAL
position.
<RELEASE>
@ When the DOOR INTERLOCK RELEASE button is pressed
after placing the DOOR INTERLOCK key-switch in the
RELEASE position, the door interlock function is partially
<Part No.> ‘made invalid.

E61286A Under such condition, there are potential hazards in
DOOR INTERLOCK operating the machine. To warn this state, the status
RELEASE button indicator [ INTERLOCK RELEASED ] blinks in red and the

electronic buzzer beeps.
DOOR INTERLOCK - . '
RELEASE Pay sufficient care if it becomes necessary to operate the
machine under such condition.

@ If the disconnection of the status indicator or electronic
buzzer circuit is detected, the door interlock function
cannot be released even if the DOOR INTERLOCK
RELEASE button is pressed after placing the DOOR

<Part No.> INTERLOCK RELEASE key-switch in the RELEASE

E61224A position.

(® | Status indicator The status indicator blinks in red under any of the following

INTERLOCK
RELEASED

<Part No.>

E36116A

conditions to give warning (mterlock released, or abnormal state)
to the operator.
@ The DOOR INTERLOCK RELEASE button is pressed after
placing the DOOR INTERLOCK key-switch in the
'RELEASE position.
- The electronic buzzer circuit disconnection is detected.

®
® An abnormal state of the control system of the door interlock
function is detected.

The status indicator [ INTERLOCK RELEASED ] blinks
in red rapidly if the electronic buzzer circuit disconnection

or abnormal state of the control system is detected.
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No. Control Function
® Electronic buzzer The electronic buzzer beeps under any of the following
. conditions to give warning (interlock released, or abnormal state)
Warning lamp to the operator.
The warning Iamp also blinks in red while the electronic buzzer is
beeping. : v
0 @ The DOOR INTERLOCK RELEASE button is pressed after

placing the DOOR INTERLOCK key-switch in the
RELEASE position.

® The status indicator circuit disconnection is detected.

® An abnormal state of the control system of the door interlock
function is detected.

The electronic buzzer beeps rapidly if the status indicator

<Part No.> y circuit disconnection or abnormal state of the control
E36117A ‘ - system is detected.
@ | Volume adjusting knob The knob adjusts buzzer beep volume. Use a flat head

screwdriver to turn the adjusting knob.
CW rotation:  Increases volume.
CCW rotation: Decreases volume.

The knob is set at 40° position in the CW dlrectlon from the
Volume adjusting knob minimum volume posmon

cauion] Do not decrease volume excessively.
A If buzzer beeps only faintly, the warning beeps might

<Part No.> : . not be recognized during interlock release or
E36117A abnormal state, constituting hazards.
® |WARNING label The warning label gives information related with the door
<PartNo.> interlock function.

Japanese H42819A | Read and follow the instruction printed on the label.
2”9“5*‘ ::28202 caution] Never remove or make the label dirty.
erman 2821A . i g .
HA2829A A Place an order with Mori Seiki for the label, if the

';“?_"Ch  Naoaaap letters on the label become dirty, or if the label is
alian ‘ ‘ damaged or lost.

Spanish =~ H42824A :

Chinese  H42825A Use the WARNING label in the language

Dutch H42835A understandable to the operators.

@ The <Part No.> indicates the part number of each component parts. Use these
numbers to order the controls if they are damaged, or if the label become dirty,
damaged, or lost.
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PRECAUTIONS ON USING THE DOOR INTERLOCK
FUNCTION

This section indicates the items to be carefully attended to when using the door interlock
function. Please read carefully and understand the cautionary items indicated below.

[WARNING |  If the DOOR INTERLOCK RELEASE button is pressed after
’ n changing the DOOR INTERLOCK key-switch setting to the

RELEASE position, the machine is able to operate while the door is
open, constituting hazards to the operators. Always keep the
key-switch in the NORMAL position when operating the machine.

A

<

$
3
g

If disconnection of the status indicator circuit or the electronic buzzer circuit is
detected, or if abnormality of the door interiock control system is found, contact
Mori Seiki. )

Remove the cause of the abnormality, and turn on power supply after pressing
the emergency stop button or turning off power supply once, then the error
indication will be cleared.

In the Mori Seiki's OPERATION MANUALS, all operation procedures are explained
assuming that the door interlock function is valid and the door is closed.
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4.

USING THE DOOR INTERLOCK FUNCTION

The specifications of the available door interlock function for the machines equipped with

“the manual door are explained in details below along with the procedure for using the door

interlock function. '
NORMAL If the DOOR INTERLOCK key-switch is placed in the NORMAL position while
@ the door is open, only the following manual operations are permitted.

(® Index operation of the magazine (only when the magazine door is closed)

' For the machinirig centers which have the tool magazine inside the
machine, magazine index operation is impossible while the door is
opened.

‘ @ Clamp/unclamp operation of the cutting tool
All manual operations are enabled when the door is closed.

recease  |f the DOOR INTERLOCK RELEASE button is pressed with the DOOR
@ INTERLOCK key-switch placed in the RELEASE position while the door is
open, automatic operation is completely disabled. Manual operations are
possible for axis feed within the restrictions. Independent operation of the ATC
is also possible. However, other manual operations are disabled.

The following table shows the permitted and prohibited operations if the DOOR
INTERLOCK RELEASE button is pressed with the DOOR INTERLOCK key-switch placed
in the RELEASE position while the door is open.

Door Opened
 Status DOOR INTERLOCK key-switch: RELEASE
' ‘ DOOR INTERLOCK RELEASE button:
, ON (pressed)

Automatic operation Impossible*1

Rotation of spindle Impossible

Jogging of spindie - Possible*2

Tool change by ATC Possible (Independent operation only)

Axis feed Possible under certain conditions*3
Manual . - -
operation | Coolant supply impossible

Chip conveyor o Impossible

APC cycle ' Impossible

Rotation of in-machine ‘ .

magazine . Possible

@ *{ : Automatic operation cannot be started as long as the DOOR INTERLOCK
key-switch is in the RELEASE position, independent of the status of the
- DOOR INTERLOCK RELEASE button.

if the DOOR INTERLOCK key-switch is placed in the RELEASE position
while in automatic operation, the machine stops in the feed hold state.
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@ *2: The jog speed for the spindle is slower than 800 min-1.
"3 () Jog feedrate of up to 1260 mm/min is possible.

(@ Rapid traverse rate and feedrate for zero return operation are clamped at
the feedrate available by pressing the E (fine feed) switch.

(® For axis feed operating with the manual pulse generator, selection is
restricted to the setting of (x 10) or lower.
(@ Only manual pulse generator is permitted even when the door interlock

release button on the portable manual pulse generator panel is pressed.
None of jog feed, rapid traverse, and zero return operation is possible.

<Restrictions on operations>

1) ltis possible to check tool mounted conditions (run out etc.) while the door is opened
by jogging the spindie.

2) ltis possible to carry out manual positioning of each axis in any of the following axis
feed modes:

Handle feed, jog feed, rapid traverse, and zero return

Note that rapid traverse rate for rapid traverse and zero return is limited at @ (fine
feed) and feedrate in axis feed operation using the manual pulse generator is
restricted to the setting of (x 10) or lower.
When moving an axis after releasing the door interlock function, if the DOOR
INTERLOCK RELEASE button is released while the axis is moved at a rate

faster than 500 mm/min, the door interlock function becomes valid and the axis
is stopped. In this case, excessive servo error alarm may occur.

This alarm does not occur when the DOOR_INTERLOCK RELEASE button is
released after axis movement is stopped by releasing the axis feed switch.

~8) ltis possible to operate the ATC independently while the door is open.

CD For the independent operation of the ATC, refer to the OPERATION MANUAL
(SUPPLEMENT) ATC & APC MANUAL OPERATION.

caumon]  Independent operation of the ATC must be limited only when a trouble has

A occurred.

Independent operation of the ATC causes the actual status of the ATC to be
different from the status stored in the NC. Therefere, if the ATC is carelessly
operated independently, it may cause accidents.
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5.  DOOR LOCK AND UNLOCK

While the door is closéd, the door is always locked and cannot be opened. To open the
door, it is necessary to unlock the door by releasing the door lock.

(M The machine recognizes that the doér is closed when the door is closed and
locked. Even if the door is closed, the machine does not recognize it closed
unless it is locked. Such status is recognized as the door is open.

in the manuals published by Mori Seiki, the expression “door is closed” means
that the door is closed and locked.

(@ When power is turned on, the functions of the door lock device and those of
the contactor for SP/SV control are checked.

After turning on the power, open the door once and close it again. The
machine is not set ready unless the door is opened and closed after turning on
power.

(® While the door is locked, the door interlock function cannot be released even if
the DOOR INTERLOCK RELEASE button is pressed after placing the DOOR
INTERLOCK key-switch in the RELEASE posntion The door interlock function
release operation is valid only when it is carried out while the door is open, that
is while the door lock is released.

5.1 Door Unlock Switch
| [ oo uniook | ~ The DOOR UNLOCK switch, provided on the
_ L machine operation panel or the option panel, is
@ : used to release the door lock device.

(D The dodr cannot be opened unless the
door lock is unlocked.

(® With some models, the indicator is
provided inside the switch.
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Door Function
Unlock When the DOOR UNLOCK switch is pressed, the indicator above or in the
switch is lit and the door lock is released. The door can be opened in this
state.

The door lock is also released when the M02 or M30 command in a program
is read. The indicator above or in the switch is lit and the door can be’
opened.

Even if the M02 or M30 command is executed in the MDI mode, the
door lock cannot be released.

Lock When the DOOR UNLOCK switch is pressed while the indicator above or in
the switch is lit, the indicator goes off and the door is locked. In this state, the

door cannot be opened-

! ‘
*’" I the door is closed again after being opened once, the indicator above

{1% or in the switch is lit and the door is locked.

<Interlock for door unlock operation>
The door cannot be unlocked even when the DOOR UNLOCK switch is pressed under the
following status. '
(@ While the spindle is fotating. ;
(® Orientation command is being executed.
(® During automatic operation ‘
(@ During in-machine magazine rotation
(® During APC cycle (for APC specification)
<Releasing the door interlock function>
If it becomes necessary to carry out a work with the door opened after releasing the door
interlock function, follow the steps indicated below.
1) Press the DOOR UNLOCK switch.
s The indicator above or in the switch is
lit and the door lock is released.
2) Open the door.

| DpoorunLock |

3) Place the DOOR INTERLOCK key-switch in

DOOR INTERLOCK the RELEASE position.
NORMAL RELEASE ’

@
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DOOR INTERLOCK 4) Carry out necessary work while holding on the
RELEASE door interlock release button on the portable
manual pulse generator panel.

When the door interlock release button on
the portable manual pulse generator panel is
pressed, only axis feed operation using the
manual pulse generator (x 1, x10) is
permitted.

5) After completing the nécessary work, set the
door interlock function valid.

(® Release the DOOR INTERLOCK
RELEASE button.

(® Place the DOOR INTERLOCK key-switch
in the NORMAL position.

(® Close the door.

~ == The indicator above the DOOR
INTERLOCK switch or the
indicator in the DOOR
INTERLOCK switch goes off and
“the door is locked.

<Emergency stop and door unlock>

When the machine enters the emergency stop state, the door is placed in the unlocked
siate. ‘

When the emergency stop state is reset while the door is closed (not locked), the door is
locked.

@ If the emergency stop state is reset while the door is open, the following message
is displayed. _

“EX4002 OPEN THE DOOR THEN CLOSE”
In this case, close the door and press the reset key , and the alarm is reset.



A : OPERATION PANELS
AND
L OPERATION

MANUA

This chapter describes the switches used for turning on/off the power, the functions
and operation procedure of the switches and keys on the operation panel, and the
screens displayed.

The procedure used for the following operation is also /explained —turning on and off
the power, stopping the machine in an emergency, and manually feeding an axis or
manually starting/stopping the spindie.

M/ The operation mode in which the switch or operation is valid is indicated by

ET% illustration of the mode selection switch.
See the example below.

<Example>

2.1 Axis Feed Switches | %]
—_

Valid mode
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INTERLOCK FUNCTIONS THAT ENSURE SAFE OPERATION

caumon|  This machine features four interlock functions to ensure the operators’ safety.
A Before starting the machine, always make sure these functions are valid. Mori

Seiki is not responsible for accidents that occur as a result of the machine being
operated without first validating these interlock functions.

<Door interlock>

The door interlock function prevents the spindie rotation or the cycle from starting while the
front door and the side door are open.

The function protects operators from operation errors such as starting the spindle rotation
while touching the spindle or a workpiece, and dangers such as being caught by the table
or the column if an operator has to carry out operation inside the machine.

Cﬂ DOOR INTERLOCK FUNCTION

<Electrical cabinet door interlock>

When the electrical cabinet door interlock key-switch is valid, power cannot be turned ON
while the electrical cabinet door is open.

The electrical cabinet door interlock function protects the operator from receiving an
electrical shock caused by touching a live device inside the electrical cabinet. Operators’
safety is ensured by cutting the power when the door is opened. .

m Page A—4 (1.2.2)

<Magazine door interlock (excluding MV-40M)>

The magazine door interlock function prevents magazine rotation by a T command or by
manual operation while the magazine door is open.

The function ensures safety by protecting operators from danger to become evntangled with
the rotating magazine while the door is open.

<Setup station door interlock>

The setup station door interlock function prevents APC operation by an M command or by
manual operation while the setup station door is open because the pallet is not set in the
setup completed state if the setup station door is open.

The function ensures safety by protecting operators from danger to become entangled with
the pallet changer while the setup station door is open.
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MANUALS SUPPLIED WITH THE MACHINE
<Safety guidelines>

Hazardous voitage

<Operation manual>

2

s

I"

<Programming manual>

G code M code
%‘—I—%I
B
<Maintenance manual>
_ .
Imds

ﬁ

—

]

e

Contains the safety related information that
provides basic rules to follow so that an operator
can operate the machine safely.

Read this manual carefully and strictly observe the
instructions in it before operating the machine.

Contains Operatioh procedures, setup ‘methdds,
and the functions of the switches and keys used for
machine operation. (this manual)

Contains NC language and coding rules for
creating programs. '

Contains information about machine dimensions
and specification, as well as descriptions of

~ adjustment procedures for major machine units.

<NC operation and maintenance manual (prepared by NC manufacturer)>

Contains detailed information on programming and
NC unit maintenance.
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1. SWITCHES FOR POWER SUPPLY

1.1 Arrangement of Power Supply Switches

The numbers indicate the subsection numbers where explanations of switches are given.

<Vertical machining center>

Right side of the operation panel
[ "\
NC operation panel 126
RS232C Interface Connector
1.2.3 NC Power ON Switch | ] . I
' l 1.25 =
2nd O.T. Release Button
1.2.3 NC Power OFF Switch [O ] :
[e) ; . -
~ )
R NCleloctrical cabinet
O [ \
Machine operation panel |
. 4
-

1.2.4 Emergency Stop Button f 1.2.1 Main Switct : /
Machine Front 1.2.2 Electrical Cabinet Door Interlock Key-Switch

[ CABINET DOOR INTERLOCK ]

<Horizontal machining center>

NC operation panel Lower part of the operation panel
e
A, 123 NC Power ON Switch[ | ] 126
¢ RS232C Interface Connector “ d
==
O 125 - NC/electrical cabinet
1.2.3 NC Power OFF Switch[ O 2nd O.T. Rel Button ~

L g Z 1.2.1 Main Switch
] 122

o Electrical Cabinet Door Interlock Key-Switch
{ CABINET DOOR INTERLOCK ] )

Machine operation panel

- %5,/;23
@

Machine Front

1.2.4 Emergency Stop Button

@ The positions and shapes of switches are subject to change with the machine
models or specifications. '
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1.2 Functions of Power Supply Switches

This section explains the switches that supply poWer to the machine: Main switch, power
source lamp, electrical cabinet door interlock key-switch, power ON/OFF switch,
emergency stop button.

Electrical cabinet door A
interlock key-switch

1.21 Main Switch

The main switch, located on the electrical cabinet door, is used to turn the machine power
supply on and off. It also works as a non-fused circuit breaker.

@ The positions and shapes of switches are subject to change with the machine
models or specifications.

Switch Position ‘ Function ;
ON (1) Power is supplied to the machine when the main switch is placed in this
' position. ‘ ,
‘OFF (Q) Power to the machine is turned off when the main switch is placed in this
' position. o )
<O S O/V( The switch functions as the non-fused circuit breaker in the following cases
° f | and the switch returns to the center position between ON (§ ) and OFF ( Q).

@ Power supply is automatically turned off due to overcurrent.
| @ Power supply is turned off by the automatic power supply shutoff function.

To turn on the machine power supply again, place the main switch in the
OFF ( O) position, and then place it in the ON ( I ) position.

DOOR OPEN When opening the electrical cabinet door, place the main switch in the DOOR
RESET - | OPEN RESET position.

1.2.2 Electrical Cabinet Door Interlock Key-Switch [ CABINET DOOR INTERLOCK ]
This key-switch is located on the electrical cabinet door.

This key-switch is provided to protect an operator from electrical shock if he/she touches
an energized part inside the electrical cabinet when power is turned ON while the electrical
cabinet door is opened. :
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@@ For daily operations, set the key-switch in the ON position and keep the key
removed.

(@ This key-switch is for the electrical cabinet door.

m ‘For the front door and side door interlock functions, refer to “DOOR

INTERLOCK FUNCTION?”.
(3® Switch configuration and switch name may vary depending on machine
models.
Interlock Switch Position v Function
Valid : The electrical cabinet door interlock function is valid when this
CABINET DOOR ewiteh i s "
INTERLOCK key-switch is placed in this position.

Power supply cannot be turned on while the electrical cabinet

door is open. ,

@ Usually, the CABINET DOOR INTERLOCK
key-switch should be placed in the ON position for
operating or maintaining the machine.

‘ (o]
. O
n

'11

Invalid The electrical cabinet door interlock function is invalid when

CABINET DOOR . —ewiteh i . . e
~ INTERLOCK | this key-switch is placed in this position.

Power supply can be turned on while the electrical cabinet
door is open. ' '

(@]
<Z
mn
n

DENCISM  Always switch off the power before carrying out inspection or
- maintenance work in the electrical cabinet. If work has to be done
A while the power is switched on, it must be carried out by a qualified
electrical engineer, taking the proper precautions; there is a danger
of electric shock. '
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123  NC Power ON/OFF Switches[ § / O ]

The NC power ON and OFF switches are used to turn on and off the power to the NC
system, respectively.

P Suppl
owtirngp Y Switch | Function
On | Power is supplied to the NC when this switch is pressed.

| This switch is also used as the second power ON switch for
turning on the machine ready signal after resetting the

| emergency stop button. :

Off = Power to the NC is turned off when this switch is pressed.

O

124  Emergency Stop Button

The emergency stop button is used to stop the
machine immediately if an emergency requiring
immediate machine stop occurs.

' This button is also used to turn off the power
> supply at the end of the operation.

WARNING | Memorize the locations of the emergency stop buttons so that you
can press one immediately from any location and at any time while
operating the machine. The emergency stop buttons are used to

stop all operations in the event of an emergency. If there is an

obstacle in front of an emergency stop button it will not be possible
to press it immediately when an emergency occurs and this could
cause accidents involving serious injuries or damage to the
machine. ‘ ~

\

Pressing the emergency stop button on the machine operaﬁon panel turns off the NC
servo system power supply, turning off the ready signal and stopping the machine.

To reset the erriergency stop state, pull out the emergency stop button from the pushed
and locked position then press the NC power switch [II ~(on). ‘

@ On some models, the emergency stop button is arranged at more than one place.
In this case, all of these emergency stop buttons have the same function and
pressing any one of them can‘stop the machine. To reset the emergency stop
state, it is necessary to pull out all the emergency stop buttons from the pushed
- and locked position.
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1.25 2nd O.T. Release Button

ond O.T. RELEASE | The 2nd O.T. RELEASE button is used to clear the
hard-overtravel alarm state.

Hold down this button while moving an axis from
the overtravel zone.

m Page A— 79 (5.4.3)

If an axis moves exceeding the travel range of the machine, it will cause breakage to the
machine. To avoid this, the machine has the limit switch which is actuated if an axis

- reaches the mechanical travel limit to place the machine in the emergency stop state.
Under this state, the axis cannot move beyond this limit position.

<Hard-overtravel>

<in hard-overtfavel state>
@ The axis stops moving.
(® The status indicator (machine ready) goes off.
(® The message “EMG" blinks on the CRT screen.

1.2.6 nsészc Interface Connector

INTERFACE The INTERFACE connector is used to connect an

o) external /O device that has the RS232C interface.

(o) An external /O device is used in the following
(-]

oo cases:

-] o . .

o2 (D To input the data from the external I/O device

-] ,

°5 to the NC memory

o ?® .

S § (® To output the data from the NC memory to the
>~ external 1/O device

O

m Page B—14 (5.)

: @ An external I/O device that has other type of interface connector cannot be’
connected using the RS232C interface connector.
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2. MACHINE OPERATION PANEL

In this section, the functions of the switches and keys arranged on the machine operation
panel are explained.

2.1 Arrangement and Names of Switches and Keys on Machine Operation
Panel ‘

The arrangement of switches and keys on the machine operation panel and their names
are indicated below.

The numbers heading the names of the switches and the keys in the following illustrations
indicate the subsection numbers where corresponding explanation is given.

@ The arrangement and shapes of the switches and keys vary according to the
machine models and specifications.

211 MV-40M, 45, 55

2.3 Operation Selection Key-switch 2.13 Rapid Traverse Rate Override Switches
2.4 Mode Selection Switches 2.15 Coolant Switches
26 2.18 Chip Conveyor Switches
Function Switches 2.10 Spindle Gear Neutral Switch
2.16 Machine Light Switch

2.17 Automatic Power
Shutoff Switch

' 2.7 Status Indicators

o — 'y
PN [EERE L
JoXnoar 58 b
B s o = ®|® N )
E“E‘_ W"—Im °°" _;-‘T%’ o ® kwss

Wb % mavimin v oo

32 50
126, ao‘-.z 126

79 ), m 200
O O \ 5.o" :z“‘-. 0‘ “m
- 2y 8 B b
"!J @ 2'00‘ o _ '150' ™
[ ]

2.14 Manual Pulse Generator 09

2.5 Automatic Operation Switches 2.11 Axis Feed Switches Spindle Switches
1.2.4 Emergency Stop Button 2.12 Feedrate Override Dial
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2.1.2 MV-65

With the MV-65, a portable manual pulse generator is provided. -

2.3 Operation Selection Key-switch 2.13 Rapid Traverse Rate Override Switches

2.4 Mode Selection Switches

26
Function Switches

2.15 Coolant Switches

2.18 Chip Conveyor Switches

2.10 Spindle Gear Neutral Switch
2.16 Machine Light Switch

2.17 Automatic Power
__ Shutoff Switch _

2.7 Status Indicators

B o R
@~ [FRErER

o ? 0? °x-|

© Moono! o JNCR ov*_

omzuw o ¥ oz
odl

o () o4f

<Portable manyual pulse generator (2.14)>

2.14.2
Axis Feed Amount

2141
Axis Selection Switch Selection Switch
2.14.4
Se(lsor Contact
Door interlock Indicator
release button
2.14.3
- Manual Pulse
Generator
Emergency stop

button

. W %-mm/min R

i 126, ”‘az-so.:m

0 o | g 90

" 32 13 | 500

= = | ({7 | QIO

0 150 -
oo T = QO
[ ) [ ] . [ ]
2.12 Feedrate Override Dial 29
2.5 Automatic Operation Switches Spindle Switches
1.2.4 Emergency Stop Button 2.11 Axis Feed Switches
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213 MH-50, 63

@ With the MH-50 and 63, a portable manual pulse generator is provided.

2.3 Operation Selection Key-switch

2.4 Mode Selection Switches

26 ;
Function Switches

2.13 Rapid Traverse Rate Override Switches

2.15 Coolant Switches

2.18 Chip Conveyor Switches

2.10 Spindle Gear Neutral Switch
2.16 Machine Light Switch

2.17 Automatic Power
Shutoff Switch

2.7Status Indicators

W %-mm/min
13'20:-“.:13

] 20

© O ol F oA
> 2 N [} §00
w @ | Rk
° « 1260

mnvmin

[ ] [ ]

2.12 Feedrate Override Dial
| 2.5 Automatic Operation Switches
1.2.4 Emergency Stop Button

<Portable manual pulse generator (2.14)>

2142

Axis Feed Amount
Selection Switch
2144

Sensor Contact
Indicator

2141
Axis Selection Switch

Door intertock
release button.

2.14.3
Manual Pulse
Generator

Emergency stop
button

29
Spindle Switches

2.11 Axis Feed Switches
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2.2 Names of Switches, Keys and Buttons

The names of switches, kéys, and buttons on the operation panel are summarized below.

In this manual, the names indicated below are used for the explanation.

<Machine operation panel>

Switch Name Switch Name
Emergency stop button — Mode selection switch
U (rapid traverse)
— Mode selection switch
é_ (zero return)

key-switch (operation &
edit enable)

Operation selection , Automatic operation
e key-switch —'> l switch (cycle start)
(operation disable) T<____
’ Operation selection Automatic operation
L_—(P key-switch —6> l' switch (feed hold)
(operation enable) 1\<__
Opération selection Single block switch

Mode selection switch

Optional stop switch

(MDI)

"Z@ (edit) =
— Mode selection switch = Block delete switch
@ (memory)

Mode selection switch Dry run switch

Mode selection switch

(tape)

Program restart switch
* For MV-40M, option

— Mode selection switch — Tool length
oL (handle) 6 measurement switch
l * Function not
supported
= Mode selection switch = Handle interruption
j itch
W i =) 7o

* Option
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Name -Switch , Name
F1-digit feed switch "1 S ] Tool clamp switch
* Option o ) *1 MV series
(excluding MV-40M)
*2 MH series
Status indicator (error) Tool unclamp switch
o 2 *1 MV series
*2 MH series
Status indicator Spindle switch
(M00/MO1) (normal rotation)
O MoaMot * MV series
' ‘ Status indicator Spindle switch
(M02/M30) (reverse rotation)
O Mo2M30 * MV series
Status indicator Spindle switch
; » (machine ready) | ] (iog)
© Q d . * MV series
' L ="}
*1 g *2 o Status indicator Spindle switch
- (tool clamp) (normal rotation)
© ﬁ © *1-MV series * MH series
*2 MH series
; Status indicator : ; ‘ Spindle switch
I (ATC home position) ‘ (reverse rotation)
© é— E:E EF * MH series
Status indicator ‘ Spindle switch
v (spindle orientation) i ] (jog)
o U R ! %: * MH series
=
: : Status indicator ' -Spindle switch (stop)
(4-axis clamp) '
o4 % * MV series, option - o
| Status indicator ﬁ ; Spindle speed setting
(B-axis clamp) : , switch (increase)
OB % -1 * MH series +
*1 | *2 | Status indicator Spindle speed setting
ox _I ox '] (zero return completion) E:E 1 switch (decrease)
oz oz *1 MV series
é_ é_ *2 MH series ; ‘
oz oz ' ~ kW% Spindle load meter
04—l os;—|
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Switch Name Switch Name
O% Spindle override meter — Axis feed amount
: 1 selection switch (x 1)
X * MV series
‘ - (excluding MV-65)
= Spindle gear neutral —= Axis feed amount
oy switch [[]]l 10 | |selection switch (x10)
* Transmission : * MV series
specification (excluding MV-65)
e | Axis feed switch = Axis feed amount
(=X/+X) <100 selection switch ( x 100)
X +X * MV series
= = (excluding MV-65)
= = Axis feed switch Axis feed amount
[ B [[ , ] (=Y/+Y) 10 \ selection switch
-Y +Y X L g g X 100 (x1/x10/x100)
= == * MH series, MV-65
Axis feed switch @
[ ] (~Z/+2)
—
= = Axis feed switch — Axﬁ \?eleqtion switch (X)
) | (—4/+4) * series
E 4 ] [ U | * MV series, option X (excluding MV-65)
2 =
= P— Axés fg?d switch = A);lnsv selection switch (Y)
N | (-B/+ * series
[ -B K 8 | *MH series [[]]l Y (excluding MV-65)
—— 2
Wh % - mm/min Feedrate override dial = f‘ﬂs{l s:éericetison switch (Z)
iz ﬁaaz-su.” 126 z {excluding MV-65)
22 : i @ % lm — i\)ﬁ;‘sv s:éigt;on switch (4)
i
“N* "22’127:2 4 (excluding MV-65),
mmimin option
— Rapid traverse rate (-\)2(;5 /sze/z‘lte/g‘;ion switch
override switch
W[ | (fine feed) X gy 2 * MH series, MV-65
\.
— Rapid traverse rate ’
5% override switch 5
° (25%) . ‘
"SU%
' = Rapid dtravers?] rate Manual pulse generator
override switch
|| %% | | (50%)
— ' Rapid traverse rate C@)
100% override switch
y (100%)
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Switch Name Switch Name
= Coolant switch (on) — Augomatic power shutoff
¥ switch 4
Coolant switch (off) Setup button
ods * APC specification
152
= Coolant switch Magazine mode
& (chip removal) 3 selection switch (auto)
oy * Option * Excluding MV-40M
— Chip conveyor switch ' Magazine mode
= (fomard) d‘ny : ?;l:rﬁ:lr; switch
* Excluding MV-40M
Chip conveyor switch Magazine indexing
&C_JS_(‘) (stop) switch A
O (normal rotation)
* Exciuding MV-40M
— Chip conveyor switch _| Magazine indexing
= | |(backward) O switch

(reverse rotation)
* Excluding MV-40M

Machine light switch

O

Magazine start switch
* MV-40M 4
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<NC operation panel>
Cﬂ The functions of the keys on the NC operation panel are explained in page
A-44(3.).
Switch Name Switch Name
NC power switch (on) Cancel key
| 4
—_— NC power switch (off) , Position key
O
-~ Page selection key Program key
v D’jrj , (return)
. | Page selection key : | Offset/setting key
i, (advance) e
Lo
Alieration key System key
®
Insertion key | Message key
Deletion key Graphic key
2 [
-~ Input key Custom key
D
Reset key , Help key

\
H

Shift key




A-16 OPERATION PANELS AND MANUAL OPERATION

23 Operation éelection Key-Switch

% Iﬁ% The operation selection key-switch is used to
‘ o select the operation range of the switches on the
r \ ' machine operation panel.
ﬁ i ?> After turning on the power supply, first check the
' setting of the key-switch.
The key-switch is used to protect the stored
program from being inadvertently changed. It also

prevents an operation error caused by erroneous
switch operation during automatic operation.

Switch Machine Operation,

. s Function
Position Program Editing _ .
A Operation: When this position is selected, the switches on the
L Disabled machine operation panel are invalid.
Edit: Therefore, programs stored in memory cannot be edited.
Disabled Select this position so that the switches on the machine
operation panel will not be used carelessly during
automatic operation.
The key can be removed when the operation selection
key-switch is placed in this position.
When this position is selected, the following switches
remain valid:
emergencykstop button, automatic operation
switches, machine light switch, chip conveyor
: switches, and coolant switches :
Operation: When this position is selected, the switches on the machine
q_% f Enabled " | operation panel are valid. ‘
Edit: | However, programs stored in memory cannot be edited.
Disabled The key can be removed when the operation selection
key-switch is placed in this position. ‘
Operation: When this position is selected, the switches on the machine
! %‘> Enabled operation panel are valid. \
Edit: | In addition, programs stored in memory can be edited.
Enabled Cycle start is impossible in the memory mode.
The key cannot be removed when the operation selection
T key-switch is placed in this position.
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24 Mode Selection Switches
= = = = Eight mode selection switches are used to select
22| DD the machine operation mode.
= = = [= Operation of the machine begins with the selection
MWW I v é— of the operation mode.
When the pdwer-is turned on, the memory

mode is set as the initial mode.

Operation modes are generally classified into the following three groups:

Operation Mode Groups
Automatic operation - Programedit Manual operation
Memory operation mode | Edit mode Handle mode
MDI operation mode v Jog mode
Tape operation mode Rapid traverse mode
' Zero return mode

To carry out the operation using tape, an optional /O device such as a tape reader
used for inputting punched program is required.

Switch Function
— When this switch is pressed, the indicator in the switch is lit and the edit mode
Z> is selected. :
In the edit mode, the following operations are possible:

@ [Inputting and storing programs to NC memory
@ Changing or deleting a program
® Outputting a program stored in the NC memory ’
\l7 As above three operations, editing a program in the edit mode is called

E;% foreground editing.
Usually, the term “program editing” means the foreground program
editing.
Using the search function (program number se:alrch, sequence number

search, etc.) ;
The above operations are impossible with the operation selection

- key-switch placed in the m (operation enable) or (operation
disable) position.
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Function

When this switch is pressed, the indicator in the switch is lit and the memory
mode is selected.

In the memory mode, the following operations are possible:
(@ Calling and executing a program stored in the NC memory

Before starting operation in the memory mode, close the front door
and the side door.

® Searching for a sequence number, etc. of a program stored in the NC
memory

® Editing a program in a background mode
When the operation selection key-switch is placed in the (operation
disable) position during memory operation, background editing is not possible.
‘M7 Background editing
A program that is not currently being executed can be edited by

displaying it on the screen while executing another program in the
automatic mode.

s When this switch is pressed, the indicator in the switch is lit and the MDI
T mode is selected.
' | In the MDI mode, the following operations are possible:
@ Operating the machine in the MDI mode.
The MDI mode is often used to start the spindle and change the tools.
A program created in the MDI mode is cleared in the following cases:
«  Afterthe program is executed
¢ When the power is turned off
e When the reset key z is pressed
@ Before stamng operation in the MDI mode, close the front door and
the side door.
® Setting parameters and other data
= When this switch is pressed, the indicator in the switch is lit and the tape

mode is selected

In the tape mode runnmg a program using an external /O devnce (tape
reader or personal computer) is possible.

@ @ An external I/O device (such as a tape reader) is optional.

@ Before starting operation in the tape mode, close the front door
and the side door.
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Switch

Function

When this switch is pressed, the indicator in the switch is lit and the handle
mode is selected.

In the handle mode, an axis is moved in the direction selected with the axis
selection switch as the manual pulse generator is turned.

Axis feed amount per pulse conforms to the setting of the axis feed amount
selection switches.

@ Close the front door and the side door before carrying out the handle
feed operation.

" | When this switch is pressed, the indicatof in the switch is lit and the jog mode

is selected. ,
In the jog mode, an axis is moved at jog feedrate.

An axis is moved with an axis feed switch held down at a feedrate that is set
with the feedrate override dial. Setting is possible in 15 steps in the range of
0 to 1260 mm/min.

@ Close the front door and the side door before carrying out the jog feed
operation.

When this switch is pressed, the indicator in the switch is lit and the rapid
traverse mode is selected.

In the rapid traverse mode, an axis is moved at rapid traverse rate.
An axis is moved at rapid traverse rate with an axis feed switch held down.

Close the front door and the side door before carrying out the rapid
traverse operation. -

-~ &

When this switch is pressed, the indicator in the switch is lit and the zero

| return mode is selected.

In the zero return mode, an axis is manually returned to the zero point.

Close the front door and the side door before carrying out the zero
return operation.

25 Automatic Operation Switches

O

O The automatic operation switches are used to start
an automatic operation and stop the program
1‘_6-)¢ : execution temporarily.
— .

(@ The operation is impossible with the

operation selection key-switch placed in
the (operation & edit enable)

position.

(® Close the front door and the side door
before pressing the automatic operation
switch (cycle start) switch.
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Function

Switch .
O This switch is used to start an automatic operation in the memory, MDI or
tape mode. .
> The indicator above this switch is lit during automatic opération
T

The cycle start signal is output when this switch is released (aﬁer being
pressed).

Therefore, machine opetation will not start if this switch is held down.

CAUTION Be aware that the machine will start automatic operation if the
A ; automatic operation switch (cycle start) is pressed by
mistake while the conditions required to start automatic operation
are satisfied and an automatic mode is selected. If this switch is
pressed carelessly, automatic operation will start unexpectedly,
and this could cause damage to the machine.

<Side view>

~ Yo avoid such a situation, caused by-
erroneous operation, the switch cover is
placed.

To ensure safety, close the cover unless
the switch should be pressed.

Open the cover to press the switch.

For the condition for starting
automatlc operation, refer to
page C-31(6.1).

Switch

1O

.| This switch is used to temporarily stop program execution during automatic

operatlon
The indicator above the switch is Ilt while the axis movement is stopped.

When a test cutting or program check is carried out, the operator must be:
ready to press this switch immediately if a problem arises.

To restart the automatic operation, press the automatic operation switch
(cycle start) again.

2.6

Function Switches

The function switches are usually used to carry out test cutting and to check programs in
the automatic mode, or to intervene manual operation during automatic operation.

@@

®

The operation is impossible with the operation selection key-switch placed in
the E (operation disable) position.

The single block switch . the optional stop sthch . , and the block
delete switch remain set even if the power is turned off.

Depending on the machlne model and NC specification, the NC functlons are
set valid/invalid by either switches or using the OPERATION PANEL screen.
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Carry out program check or test cutting after thoroughly understanding the NC functions
explained below.

2.6.1 Single Block Switch [

= When this switch is pressed, the indicator in the
E' switch is lit and the single block function becomes
valid. .

When this switch is pressed again, the indicator in
the switch goes off and the single block function
becomes invalid.

<Single block function>
The single block function executes a program block by block in the automatic mode.
This function is used to check a program block by block in test cutting, etc.
M7 A “plock” refers to one line of the program, ending with the EOB code (;), displayed

e% on the screen.

caunion|  Before starting mass production, always check the program and perform test
A cutting in the single block mode. If you fail to do this the workpiece could

collide with the cutting tool during machining, damaging the machine.
Machining defects could also be caused.

<When the single block function is valid>

When the automatic operation switch (cycle start) is pressed after pressing the single
block switch and the indicator in the switch is lit, the machine stops after the
execution of one block of commands.

To execute the next block of commands, press the automatic operation switch (cycle
start) again.

<When the single block function is invalid>

- The program is executed continuously when the automatic operatnon switch . (cycle
start) is pressed.

caumon] I the single block function is made valid during automatic operation, the next
A . block is stored in the buffer register.

To stop the process currently being executed in order to execute another
process in this condition (i.e., with the data for the next block stored in the
buffer register), clear the data in the buffer register by pressing the reset key

. If you attempt to execute another process while the data is still stored
in the buffer memory, the machine will operate in an unexpected manner, and
this could cause damage to the machine.
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2.6.2 Optional Stop Switch

= When this switch is pressed, the indicator in the
O ! switch is lit and the optional stop function becomes
valid.

‘When this switch is pressed again, the indicator in
the switch goes off and the optional stop function
becomes invalid.

<Optional stop function>

The optional stop function makes the M01 (optional stop) command written in a program
valid. : ‘ :

This function is used to check the conditions of the cutting tool or to remove chips from the
machine during automatic operation and to check a program at each process of test

cutting.
<When the optional stop function is valid>
' In the optional stop mode, spindle rotation, coolant
° 7 © :ﬁe oX "l ~ supply, and axis feed stop after the execution of an
e moomoi o JMEN oy é_ MO1 block. ~
O MO2M30 O (v) oz The status indicator El (MOO/MO1) is lit.

o () o4f ;04'1

To continue the interrupted operation, press the automatic operation switch (cycle
start).

@ Specify the MO1 command in an independent block.

<When the optional stop mode is invalid>

Any M0O1 command is ignored and the program is executed continuously.
263  Block Delete Switch ,
= When this switch is pressed, the indicator in the

, switch :s lit and the block delete function becomes
" valid.

When this switch is pressed again, the indicator in
the switch goes off and the block delete function
becomes invalid.
@ The block delete functions (/2 - /9) are
' optional and whether each of the block
- delete functions is valid or invalid is set on
the OPERATION PANEL screen.

<Block delete function>
The block delete function ignores the commands preceded by a slash [/ (/2 to /9)] in a

block to the end of the EOB code (;) in the same block, and makes the program skip to the
nextblock.
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<When the block delete function is valid>

“The commands preceded by a slash [/ (/2 to /9)] in a block to the end of the EOB code (;)
in the same block are ignored and the program skips to the next block.

<When the block delete function is invalid>

All blocks (evén those preceded by a slash [/ (/2 to /9)]) are executed.

264 Dry Run Switch

When this switch is pressed, the indicator in the
= m switch is lit and the dry run function becomes valid.

When this switch is pressed again, the indicator in
(—) the switch goes off and the dry run function
becomes invalid.

<Dry run function>

The cutting feedrate specified in a program is ignored and all axis feed commands are
executed at a feedrate set using the feedrate override dial.

This function is used to shorten program check time.

caumon|  Be aware that the program will be executed at an unexpected feedrate if the dry
A run function is made valid mistakenly during automatic operation, and this could
cause accidents involving damage to the machine. :

<When the dry run functibn is valid>

In the dry run mode, the cutting feedrates specified in the program are adjusted by the
feedrate set with the feedrate override dial.

The feedrate override dial setting can be changed in 15 steps.
Setting range: 0 to 1260 mm/min
‘ @ The dry run function is invalid during tapping and thread cutting (option).

<When the dry run function is invalid>

. All feedrates (cutting feedrates and rapid traverse rate) are executed at the programmed
feedrates. The percent setting (0 to 150%) of the feedrate override dial becomes valid
when the dry run function is canceled. Therefore, be careful when making the dry run
function valid and invalid.

If the dry run function valid/invalid state is changed by pressing the dry run

swltch ’ during automatic operation, the machine stops in the feed hold state to
ensure safety to the machine and the operator. The automatic operation can be

restarted by pressing the automatic operation switch (cycle start).
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2.6.5 Program Restart Switch (Option for MV-40M, Standard for Other Models)

[®]
When this switch is pressed, the indicator in the

< } switch is lit and the program restart function
becomes valid.

When this switch is pressed again, the indicator in
the switch goes off and the program restart
function becomes invalid.

<Program restart function>

The program restart function is used to restart the program from the required block if

~ execution of the program is interrupted due to tool breakage, the power supply being
turned off or any other reason, or to restart the interrupted program or recommencing after
a vacation.

m For details, refer to the instruction manuals prepared by the NC manufacturer.

<When the program restart function is valid>

After the interruption of a program, specify the sequence number of the block where the
program should be restarted, and the program restarts from the specified block.

<When the program restart function is mvalld>
After the interruption of a program, program restart is not possble

2.6.6 Tool Length Measurement Switch

= @ The tool lehgth measurement function is not

IEJ provided now.

2.6.7 Handle Interruption Swntch (Option) . -

Ta , When this switch is pressed, the indicator in the
n ’ ; switch is lit and the handle interruption function
' becomes valid. ‘

When this switch is pressed again, the indicator in
the switch goes off and the handle interruption
function becomes invalid.

<Handle interruption function>

The handle interruption function allows shifting of the workpiece zero point to offset the
‘tool paths by turning the pulse handle during automatlc operation.

m For details, refer to the instruction manuals prepared by the NC manufacturer.
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<When the handle interruption function is valid>

Select the axis to move with the axis selection switch and rotate the manual pulse
generator during automatic operation.

caumion] Be aware that, while the handle interrupt function is valid, the coordinate shift
A value will be applied to the coordinate systems of all programs unless it is
~cancelled. If automatic operation is executed without canceling this value,
machining will be carried out with an incorrect depth of cut and this could
damage the cutting tool and the machine. ‘

<When the handie interruption function is invalid>

The axis movement by turning the manual pulse generator is not possible during automatic

operation.
268  F1-Digit Feed Switch (Option)
= : When this switch is pressed, the indicator in the
F1 } switch isllit and the F1-digit feed function becomes
valid.

When this switch is pressed again, the indicator in
the switch goes off and the F1-digit feed function
becomes invalid.

@ Actual feedrate is set as parametric data corresponding to each 1-digit number.

<When the F1-digit feed function is valid>

~ When a 1-digit number (1 to 9) is specified following address F, the parameter set feedrate
corresponding to the specified number becomes valid.

m For details, refer to the instruction manuals prepared by the NC manufacturer.

\z

&

<When the F1-digit feed function is invalid>

Specification of FO calls the rapid feedrate.

The programmed axis movement commands are executed at a feedrate designated
following address F.

269  z-Axis Neglect [3] [®] [x] [w]

The Z-axis neglect function is made valid or invalid
on the OPERATION PANEL screen, which is

T zpxsNee . OFF N displayed by pressing the custom key .
MACHINE LOCK OFF ON
' CQ Page A—62 (4.7.1)

[OPERATION PANEL}




A - 26 OPERATION PANELS AND MANUAL OPERATION

<Z-axis neglect function>

Manual Z-axis movement operation and programmed Z-axis movement commands are

ignored and the Z-axis is not fed. Only position data is updated according to the execution
of an axis movement command.

The axis movement commands of other than Z-axis command are all executed as
programmed.

This functron is used to check a program wrthout Z-axis movement operatron

<When the Z-axis neglect functron is valid>

Manual Z-axis movement operation and programmed Z-axis movement commands are
ignored and the Z-axis is not fed. '

lﬂﬁ When checking the program using the Z-axis neglect function, return the Z-axis to
the zero point (second zero point in the case of MH series) in advance.

The axes other than the Z-axis are moved as programmed.
<When the Z-axis neglect function is invalid>

Axis movement is carried out normally.

2.6.10 Auxiliary Function Lock -

The auxiliary function lock function is made valid or
invalid on the O,PERATION PANEL screen, which

[OPERATION PANEL]

i ile L o on is displayed by pressing the custom key X
MACHINE LOCK OFF ON

C[:\ Page A—62 (4.7.1) -

<Auxiliary function lock function>

The auxiliary function lock function is used to select whether or not executing the M, S,
and T (auxiliary function) commands in a program during automatic operation. It is used to
check the program in combination with the Z-axis neglect function, machine lock function,
etc. ‘

<When the auxiliary function lock is valid>

In the auxiliary function lock mode, the M, S, and T codes specified in a program are
ignored. ‘

Note that the following M commands are executed:
M00, M01, M02, M30, M98, M99
<When the auxiliary function lock is invalid>

All the programmed commands and codes are executed as specified.




OPERATION PANELS AND MANUAL OPERATION A-27

2611  Machine Lock [3] []

The machine lock function is made valid or invalid
on the OPERATION PANEL screen, which is

displayed by pressing the custom key .

| CD Page A— 62 (4.7.1)

[OPERATION PANEL]
Z AXIS NEG : OFF ON
AUX. F. LOCK : OFF ON
» MACHINE LOCK OFF ON
<Machine lock function>

Manual axis movement operation and programmed axis movement commands are
ignored. Only position data is updated according to the operation of an axis feed switch or
the execution of an axis movement command.

This function is used to check a program without axis movement operation.

<When the machine lock function is valid>

Manual axis movement operation and programmed axis movement commands are

ignored.

<When the machine lock function is invalid>

Axis movement is carried out normally.

v cumou Before switching the machine lock function from “valid” to “invalid”, wait until
A one program operation cycle has been completed. After switching from “valid”
to “invalid”, always execute a zero return operation. Switching between “valid”

- and “invalid” during program execution will create a discrepancy between the
position designated in the program and the actual machine position, which
could cause damage to the machine.

2.7  Status Indicators [2] [w]

o 2 o g 0x
O Moomo1 O YU OYé_
omemo o (') oz

o () o4f | 04—l

The status indicator is lit in the following cases:

(@@ When the machine is at the reference position
for an intended operation.

- (® When the machine has stopped during an
automatic operation. '

(3 When an alarm has occurred.

Bﬁ These status indicators are for the MV
series machining centers. With the MH
series, some of the indicators differ from the
illustration shown in the left.
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Status Indicator

Contents of Indication

O

The status indicator El (error) is lit if an alarm state is detected.

@ If an alarm occurs, the corresponding alarm message is displayed on
the screen.

O Moo/Mo1

The status indicator El (M00/MO1) is lit and the machine stops in the
following cases:

@® When an MO0 command (program stop) is read.

® When an M01 command (optional stop) is read while the optional stop
function is valid.

@ The M0O1 command in a program is ignored when the optlonal stop
function is invalid, and the program proceeds to the next block without
 halting. ‘

In a program specify the MOO/M01 command in an independent block.

O M02/M30

The status indicator == (M02/M30) is lit and the machine stops in the
following cases:

@® When an M02 command (program end) is read.
® When an M30 command (program end and rewind) is read.

@ In a program, specify the M02/M3O command in an mdependent
block.

The status indicator (machine ready}) is lit after the power has been
turned on and when the machine is ready for operation.

Machine operation is impossible unless this indicator is lit.
@ The fact that this indicator is lit means that the electrical system is
operating correctly. '

Start the machine operation only after making sure that the operation
can be started safely by checking the machine conditions, cutting
tool(s), workpiece, working environment and program.

<MV series> The status indicator E (tool clamp) is lit when a tool is clamped in the
O Q‘ﬁ‘? spindle. :
The indicator is Iit‘when tool clamp operation is-carried out if a tool is
<MH series> not set in the spindle. *
O §% The spindle cannot be rotated unless the indicator is lit.

Check whether this indicator is lit or not if the automatic operation does
not start even when the automatic operation switch |**| (cycle start) is
~ pressed.
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Status Indicator

Contents of Indication

O

The status indicator {ATC home position) is lit when the ATC is at the
home position.

If this indicator is not lit, automatic tool change cycle using the ATC is
impossible because the ATC is off the home position.

(@ Check whether this indicator is lit or not if the automatic
operation does not start even when the automatic operation
switch (cycle start) is pressed.

@ The home position of the ATC varies depending on the machine
model. For details, refer to the OPERATION MANUAL
(SUPPLEMENT) ATC & APC MANUAL OPERATION.

0

The status indicator (spindle orientation) is lit when spindle is stopped at
the spindle orientation position. '

<MV series> The status indicator (4-axis clamp) is lit when an optional 4-axis

O 4 % equipment, such as index table, is used and when the 4-axis is clamped.
<MH series> The status indicator [e#] (B-axis clamp) is lit when the B-axis is clamped.

O B
<MV series> These indicators are lit when zero return of the corresponding axis (X-, Y- Z-,

O X and 4-axes (option)) is completed. They are used to make sure that the

o —I individual axes have returned to the zero point correctly.

Y

@
Oz
o+

@ @ Inthe 2nd or 3rd zero point return operation, the home position
indicators for the 2nd zero and 3rd zero point arranged on the
option panel are lit corresponding to the axis which has returned
to the 2nd or 3rd zero point.

@ For the machining center which has the U-axis specification, the
' status indicatorE (zero return completion) is lit.

<MH series>
@) X—|

oY
0z &
os

These indicators are lit when zero return of the corresponding axis (X-, Y,- Z-,
and B-axes) is completed. They are used to make sure that the individual
axes have returned to the zero point correctly.

@ In the 2nd or 3rd zero point return operation, the home position
Jindicators for the 2nd zero and 3rd zero point arranged on the option
panel are lit corresponding to the axis which has returned to the 2nd or
3rd zero point.
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Status Indicator ‘ . ‘Contents of Indication
<MH series (U-axis | This indicator located on the option panel is lit when the zero return of the
type)> "~ | U-axis is completed.
It is used to make sure that the U-axis has returned to the zero point
@/ _ correctly. ‘ ‘

O

+U

2.8 Tool Clamp/Unclamp Switches [ ] | [w] [+

caumon] @O When holding a cutting tool with hands, pay sufficient care so that fingers
A and hands will no be injured due to sharp cutting edge.

(® When removing a cutting tool from the spindle manually, make sure that it |
is properly supported before unclamping it. Also be careful not to drop the
cutting tool inside the machine; this could damage the machine.

@@ Tool unclamp operation is not possible while the spindie is rotating.

® For the machine with the: U-axis control function, tools are positioned using the
tapered portion and securely torqued down by the spindle drive motor rotation.
Therefore, it is not possible to mount or remove a tool directly at the spindle.

These switches are used to manually clamp and unclamp a tool in the spindle.

<MV series> ' : <MH series>

v

T
00| |0
O

When the tool clamp swntch m is pressed, the status indicator E (tool clamp) is lit
and the tool is clamped.

When the tool unclamp swntch is pressed, the status indicator E (tool clamp) goes
off and the tool is unclamped. ,

With MV-40M, the tool clamp switch E is not provided. The tool is unclamped

while the tool unclamp swntch is pressed and it is clamped when the switch is
released.
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Spindle Switches

Thé spindle switches are used to start and stop the spindle manually.

The spindle is manually rotated for cutting the rough surface of a workpiece or centering.

 WARNING (@® Before starting the spindle, carefully check the tool mounted

A

“conditions and the spindle speed. If spindle rotation is started
when the tool is mounted unstably or when the spindle speed-
inappropriate, the tool could fly out, causing serious injuries or
damage to the machine. :

Be awarhat the spindie will start rotating if the spindle
switch (normal rotation), @ (reverse rotation), or
(iog) is pressed by mistake while a manual mode is selected
and the conditions for spindle rotation are satisfied. If these
switches are pressed carelessly the spindle will start rotating
unexpectedly and this could cause accidents involving serious
injuries or damage to the machine. '

m For the condition for spindle starting, refer to page A—80 (5.5.1).

<

@v The operation is impossible with the dperation selection kéy-switch placed in
the (operation disable) position.

; (® Close the front door and the side door before pressing these switches.
<Valid mode> '

[2] W] [ [&]

Switch

Function

The spindle rotates in the clockwise direction (viewing a workpiece from the
spindle) when this switch is pressed.

Ilﬁ @ The spindle start signal is output when the switch is released.

Therefore, the spindle will not start if this switch is held down.

® | spindle speed data (S code) is not set, the spindle does not
start even when this switch is pressed.

® Spindle speed is adjustable from the specified spindle speed data
(S code) by setting the override value with the spindle speed
setting switches (increase) and B(decrease).

The spindle rotates in the counterclockwise direction (viewing a workpiece
from the spindle) when this switch is pressed.

(@® The spindle start signal is output when the switch is released.
Therefore, the spindle will not start if this switch is held down.

@  Ii spindle speed data (S code) is not set, the spindle does not
start even when this switch is pressed.

® Spindle speed is adjustable from the specified spindle speed data
(S code) by setting the override value with the spindle speed
setting switches (increase) and El (decrease).
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Switch Function

The spindle stops when this switch is pressed.
o
The spindie rotates at jog speed in the clockwise direction (viewing a

» workpiece from the spindie) while this switch is held down; it stops when this
© H switch is released.

(C—)

2.9.1 Spindle Speed Settmg Switches . - - EI E’ﬁ'__l

The spindle speed setting swnches are used to set
a spindle speed in the range of 50% to 120% at an
increments of 10% in reference to the following
spindle speed.

- In the manual mode, the spindle speed set on
* the PROGRAM (MDI) screen is taken as the
reference.

- Inthe automatic mode, the programmed
spindle speed (100%) is taken as the
reference.

When the spindle speed setting switch (increase) is pressed and released, the
override value is increased by 10%.

When the spindle speed setting switch k» (increase) is held down, the override
value is continuously increased in units of 10%.

When the spindie speed setting switch El (decrease) is pressed and released, the
override value is decreased by 10%.

When the spindle speed setting switch E:] (decrease) is held down, the override
value is continuously decreased in units of 10%.

®©® ® ® ® 0O

When the spindle speed setting switches (increase) and E (decrease) are
pressed simultaneously, the override value is set to 100%.

When the power is turned on, the override »valyue is automatically set to 100%.

The spindle speed does not exceed the maximum allowable spindie speed.

292 Splndle Load Meter . . @

kW % The spindle load meter indicates the load applied
D to the spindie drive motor in percent.
100% corresponds to the continuous output rating

e | ) o) s ] | s s} e} of the motor.
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2.10

2.11

@ Carry out machining while observing the spindle load.

[_’_]1 For details, refer to the MAINTENANCE MANUAL separately provided.

Spindle Override Meter [a] [w]

O % The spindle override meter indicates the spindle
speed override data set using the spindie speed

/ D D » setting switches (increase) and B

(decrease).

When the power is turned on, 100% is displayed.
Spindle Gear Neutral Switch (Transmission Specification)

=] =] 3] [2] [=] [W] [ [¢]

‘ » The spindle gear neutral switch is used to
-Lﬁ_}_r ~ manually select the neutral position of the spindle.

@@ The operation is impossible with the operatlon selection key-switch placed in
the E (operation disable) position.

(® This switch is valid when the machine is equipped with a transmission.

Pressing this switch while the spindle is stopped puts the spindle in neutral. This switch is
valid in any operation mode. ‘

Axis Feed Switches [w] l

The axis feed switches are used to manually move the axis.

@@ The operation is impossible with the operation selectlon key-switch placed in
the E (operation disable) position. ~

(@ Close the front door and the side door before moving the axis.
These switches are used for the following axis feed operations: (
@ Jog feed
(® Rapid traverse
® Zeroreturn

Select the axis to be moved and the feed direction and initiate axis feed with these
switches.

) @@ With MV series, the axis feed switches @ (+4) and @ (~4) can be used
only when the 4-axis is selected optionally.

(® Forthe MV series of U-axis type, the axis feed switches @ (+4) and @
(—4) are used to feed the U-axis.
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@ With MH series, the axis feed switches I]Zﬂ (+B) and (-B) can be used
only when arbitrary angle index specification is selected optionally. These
switches are used only for zero return operation of the B-axis.

1

(@ For the MH series of U-axis type, axis feed switches are arranged on the
option panel.

<MV series> : <MH series>

“ oo

212 Feedrate Override Dial . E

W % - mm/min The feedrate override dial is used to adjust the
32 s0 : .
e g ‘_.79 126 axis feedrate.
' "-. 200

320
2' ’ @ ‘ ‘suo
20 790
‘ n‘ ‘5“,1260

<in the automatic mode>

In the automatic mode operation, the values at the inner graduations are used to set the
override value.

The programmed feedrate (F code) is adjusted in the range of 0 to 150% in increments of
10%. ‘

An axis will be moved at the programmed feedrate when the setting is 100%.

When the dial is set at the 0% position, all axis movement stops, this has the same effect
as the feed hold function.

<In the manual mode>

In the manual mode operation, the values at the outer graduatlons are used to set the
override value.

In manual operation, the axis feedrate can be set in the range of 0 to 1260 mm/min (15
steps) if the jog mode is selected.

2.13 Rapid Traverse Rate Overnde Switches |2 -

_ nJU ; The rapid traverse rate override switches are used
= = = = to adjust rapid traverse rate.
MW Il 25% || 50% || 100% The operation is impossible with the
operation selection key-switch placed in the

(operation disable) position.
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The rapid traverse rate is adjusted in four steps;
[w] (fine feed), 25%, 50% and 100% (set rapid
traverse rate).

@@ When the power is turned on, the IE (fine feed) is selected to ensure safety.
(® For manual operation, the maximum allowable override value is 50%.

Therefore, if the rapid traverse rate override switch (100%) is pressed,
the override is 50%. ’

(® The rapid traverse override function is valid in the dry run mode.
(@ For automatic operation, set 100% for the override value.

(® When the operation mode is changed from automatic to manual, the @ {fine
feed) is selected to ensure safety.

214  Handle Switches |
The handle switches are used to carry out the handle feed operation.
(1) Close the front door and the side door before carrying out the handle feed
operation.
(® = The emergency stop button on the portable manual pulse generator panel has
~ the same function as the one provided on the machine operation panel.
However, the button should be turned clockwise to reset the emergency stop
state. ‘
m For the door interlock release button, refer to page P — 4 (2.).
<MV series (excluding MV-65)> <MH series, MV-65>
B
E"i_.] ] Axis selection switches
= , ‘ ; Axis feed amount
, E Axis feed amount  Axis selection swilch selection switch
, selection swichas Sensor contact
. - ) indicator
Door interlock
release button
' Manual pulse
(@) Manual pulse generator generator
Emergency stop
button
2.14.1 Axis Selection Switches

The axis selection switches are used to select the axis (X, Y, Z, 4, B or U) to be moved in
the handle mode.

With the MV series (éxcluding MV-65), when the axis selection switch corresponding to the
selected axis is pressed, the indicator in the switch is lit.
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@@ With the MH series, select the 4th-axis by placing the axis selection switch in
the 4 position to feed the B-axis with the manual pulse generator.

® With the MV series (U-axis type), select the 4th-axis by pressing manual pulse
generator axis selection switch E (4) to feed the U-axis with the manual
puise generator. , /

(® With the MH series (U-axis type), select the Sth-axis by placing the axis

selection switch in the 5 position to feed the U-axis with the manual puise
generator.

2142  Axis Feed Amount Selection Switches

The axis feed amount selection switches are used to determine the axis feed amount per
~ pulse when an axis is moved with the manual pulse generator.

With the MV series (excluding MV-65), when the axis feed amount selection switch ’is
pressed, the indicator in the switch is lit. ‘

<Axis feed amount per pulse>
Setting X-, Y-, Z-, 4-, and, U-axes B-axis
x1 ‘ 0.001 mm ' 0.001°
x10 o 0.01 mm 0.01° |
- X100 ; 0.1 mm 0.1°

@ With the MV series (excluding MV-65), E (x 1) is selected when the power is
turned on to ensure safety.

2143 Manual Pulse Generator

The manual pulse generator is used to move an axis in the handle mode.

The amount of axis feed per pulse is set with the axis feed amount selection switches

E} (x1), (x10), and (x100) when using the manual pulse generator.

<Relationship between the axis feed direction and the dial rotation direction>

Dial rotation direction Clockwise ~ Counterclockwise
Axis feed direction + (positive) — (negative)

caumon| Do not turn the manual pulse generator any faster than 5 rotations per second.
A If you do, the axis will not stop immediately when the manual pulse generator is

stopped and the actual amount of axis feed will not coincide with the number of
pulses generated. This could damage the machine.

2144 Sensor Contact Indicator (Option)

The sensor contact indicator is available for the machine equipped with optional contact
sensor function. It is lit when the contact of the contact sensor with an object is detected.

m For details, refer to the SENSOR SYSTEM OPERATION MANUAL.
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215  Coolant Switches [=] [w]

The coolant switches are used to manually operate

= s
1S || o P
- (D_;e the coolant. ‘
@ Close the front door and the side before
supplying the coolant so that the coolant will
~ not splash out.
Switch ‘ | Function
= When this switch is pressed, the indicator in the switch is lit and coolant is
| S supplied through the nozzles. »
When the coolant ON M code is read during automatic operation (MD|,
memory, or tape mode), the indicator in the coolant switch (on) is lit and
coolant is automatically supplied.
When this switch is pressed while coolant is being supplied, the coolant
o supply stops and the indicator in the coolant switch E] {on) goes off.
| @ Pressing this switch for 1 second or more while coolant is not being
supplied causes the indicator in the coolant switch E’ﬂ (on) to blink.
In this state, the coolant is not supplled even if an MO8 command is
executed.
<To cancel the blink state>
@ Press the coolant switch [**] (on).
The coolant is supplied.
® Press the coolant switch |**| (off).
The coolant is not supplied.
=) This switch is used to flush away chips with coolant. ,
@ Q»E? ‘| When this switch is pressed, chip flush coolant is supplied and the indicator in |
the switch is lit.
When this switch is pressed while chip flush coolant is being supplied, coolant
supply stops and the indicator in the switch goes off.
l For MV series, this switch is optional.

216  Machine Light Switch [3] . 3| [2] [x] [w] [w

a

The machine light switch is used to turn the

,Q\ machine light on/off.
Machine Light , Function v
On Pressing this switch turns on the machine light. At the same time, the:
indicator in the switch is lit.
Off Pressing this switch while the machine light is lit turns off the machine light.
The indicator in the switch also goes off.




A-38 OPERATION PANELS AND MANUAL OPERATION

@ A halogen lamp, an incandescent lamp, or a fluorescent lamp is used as a machine
light. '

For the procedure to change the ﬂuoresoent lamp or the halogen lamp,
refer to the MAINTENANCE MANUAL.

2.17 Automatic Power Shutoff Switch

IIIIIEII

The automatic power shutoff switch is used to shut
o off the power automatically after the completion of
machining.

Automatic Power )
Shutoff , Function

Valid When this switch is pressed, the indicator in the switch is lit.

The power supply circuit is opened to shut off the power supply to the
machine if MO2 (program end) or M30 (program end & rewind) command,
specified in the program, is read under this setting during the automatic
operation.

For the machine equipped with the APC, the power supply circuit is
automatically opened if the indicator in the setup button is off.

Invalid When this switch is pressed again, the indicator in the switch goes off and the
automatic power shutoff function becomes invalid. ~

The power supply is not shut off even if MO2 (program end) or M30 (program

end & rewind) command, specified in the program, is read under this setting.

SO The main switch is placed in the position between ON (| ) and OFF ( O )
after the power supply is automatically shut off using the automatic power
shutoff function.

Place the main switch in the OFF ( Q ) position first and then place it in the
ON ( § ) position to turn on the power supply again.

(® The M20 (automatic power shutbff) command, when executed, turns off the
power supply regardless of the setting of the automatic power shutoff switch.

(® A PC parameter is provided to save the “automatic power shutoff function ON”
state. - :

2.18 Chip Conveyor Switches (Chip Conveyor Specification)
=] [w]

BB » The chip conveyor switches are used to manually
- operate the chip conveyor. -

=]-[®

@ Close the front door and the side door before operating the chip conveyor.
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Switch Function
= When this switch is pressed, the indicator in the switch is lit and the chip
= conveyor moves forward to discharge chips.
!

This switch is valid until the chip conveyor switch El (stop) is pressed.

When this switch is pressed, the chip conveyor stops.

o

= .| When this switch is pressed, the indicator in the switch is lit and the chip
= conveyor moves backward.
@

The chip conveyor moves backward only while this switch is held down.

M iithe chip conveyor is blocked by chips, press this switch to remove
e% the chips from the chip conveyor.

219  Door Unlock Switch [2] [w]

[ DOOR UNLOCK I - The DOOR UNLOCK switch, provided on the
machine operation panel or the option panel, is
‘ @ used to release the front door and the side door -
lock devices.

() The front door and the side door cannot
be opened unless the door lock is
unlocked. ’

(® With some models, the indicator is
provided inside the switch.

Dj For details, refer to page P - 12 (5.) in
Chapter “DOOR INTERLOCK

FUNCTION".
Door Function
Unlock When the DOOR UNLOCK switch is pressed, the indicator above or in the

switch is lit and the door lock is released. The front door and the side door
can be opened in this state.

Lock When the DOOR UNLOCK switch is pressed while the indicator above or in
the switch is lit, the indicator goes off and the door is locked. In this state, the
front door and the side door cannot be opened.

| 2.20 Setup Button (APC Specification)
[x] [w]

- The setup button is located on the APC operation
Q~ panel.:

,th | The button should be pressed, when workpiece

setting up at the setup position of the pallet

' changer is completed, to send the setup complete
: @ - signal to the NC.
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When the setup button is pressed, the APC enters
the setup completed state, the indicator in the
setup button is lit, and the setup station door is
locked. Pressing the setup button again cancels
the setup completed state and the indicator in the
switch goes off.

2.21 Magazine Operation Panel‘(Excluding MV-40M)

IE

The magazine operation panel is ‘mounted at the

b left side of the machine.
2 ._0f Magazine mode : i
=N selection switch The switches on the magazine operation panel is
/ used for mounting and removing tools to and from
—_— . the magazine.
Q O Magazine indexing
switches
® =] ,
.| Emergency stop
button

2.21.1 Magazine Mode Selection Switch

The magazine mode selection switch selects whether the magazine is rotated according to
a T command (automatic operation) or by manual operation.

Switch Position Function
When the switch is placed in this position, the magazine rotates according to
j the T command (automatic operation). '

; - | When the switch is placed in this position, the manual magazine operation
@ d."u indicator is lit and the magazine can be rotated manually.

@ If the switch is placed in this position while the magazine is rotating
according to the execution of a T command, the indicator is not lit. It is
lit only after the completion of present T command execution.

2.21.2 Magazine Indexing Switches

The magazine indexing switches are used to manually rotate the magazine in the
clockwise/counterclockwise direction.

Manual magazine operation is possible independent of the setting of the operation
selection switch and the selected operation mode as long as the magazine mode selection
switch is placed in the (manual) position and the manual magazine operation
indicator is lit.
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Switch ! Function
The magazine keeps rotating in the clockwise direction while this switch is
Q held down. |
CW: Movement of the pallets from the right to the left, viewing the magaiine
o ‘ from the magazine door.

The magazine keeps rotating in the counterclockwise direction while this
switch is held down.

CCW: Movement of the pallets from the left to the right, viewing the
magazine from the magazine door.

@
=X
®

<Side view>

Operation
panel

Close the magazine door before rotating the magazine manually.

Although the magazine door may be opened while in automatic operation,
automatic operation is suspended by the magazine door interlock function
when a T command is read while the magazine door is open.

The magazine may not rotate unless the magazine indexing switch is pressed
positively. ~

Therefore, when indexing the magazine by 1 pot, hold the switch pressed until
the magazine begins rotating.

oaumon|  Be aware that the magazine will start
A rotating if the magazine indexing switch
(normal rotation) or

(reverse rotation) is pressed by mistake
while the magazine mode selection
switch is placed in the (manual)
position and the manual magazine
operation indicator is lit. If these
switches are pressed carelessly the
magazine will start rotating unexpectedly
and this could cause damage to the

* machine. ’

To avoid such a situation, caused by erroneous operation, the switch cover is plaoéd.
To ensure safety, close the cover unless the switch should be pressed.

Open the cover to press the switch.

2213 Emergency Stop Button

_The émergency stop button has the same function as that available with the emergéncy
stop button on the machine operation panel.

Pressing the emergency stop button on the magazine operation panel turns off the power
supply to the NC servo system, stopping the machine as well as the magazine operation.

The operator must be able to press this button any time at any place while operating the

machine.
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2.22  Magazine Start Switch (MV-40M) [x ] [w] |

{{:} The magazine start switch is provided on the
option panel.

It is used during setup, such as removing tools
from the magazine.

@

The magazine keeps rotating while the magazine
start switch is held down. It stops at the next pot
position when the switch is released.

@@ “Close the front door and the side door before krot'ating the magazine manually.

» (@ The magazine may not rotate unless the magazine start switch is pressed
positively. -

Therefore, when indexing the magazine by 1 pot, hold the switch pressed until
the magazine begins rotating. ‘

<Side view>

caution]  Be aware that the magazine will start
A | rotating if the magazine start switch

is pressed by mistake while the
magazine mode selection switch is
placed in the ‘(manual) position and
the manual magazine operation indicator
is lit. If this switch is pressed carelessly
the magazine will start rotating
unexpectedly and this could cause
damage to the machine.

Operation
panel

Switch
To avoid such a situation, caused by erroneous operation, the switch: cover is placed.

To ensure safety, close the cover unless the switch should be pressed.

Open the cover to press the switch.

223  Magazine Tool Unclamp Footswitch (MH Series) [2] [

The magazine tool unclamp footswitch is used to
remove a cutting tool from a magazine pot.

To unclamp a cutting tool in the machine, use the
magazine tool unclamp footswitch; step on the
pedal while pushing the lock release plate.

When the footswitch pedal is stepped on, the
cutting tool in the tool removal position in the
. magazine is unclamped.

<Footswitch construction>

The footswitch has the shield cover and lock device so that the cutting tool in the tool

removal position in the magazine will not be unclamped due to careless stepping or falling
of object onto it. '




OPERATION PANELS AND MANUAL OPERATION A-43

Lock device By pushing the lock release plate forward, the lock
\ ‘ is released and the footswitch pedal can be
stepped on.

At the center of the footswitch base plate, holes
are provided at the front and the rear. Use these

Shield cover two holes when fixing the footswitch in place.

Footswitch fixing holes

caumion] D Never operate the machine without the shield cover and the lock device of
A the magazine tool unclamp footswitch in place.

If the footswitch is stepped mistakenly or something falls onto the
footswitch, the tool in the tool removable position is unclamped and falls
- from the pot to damage the machine.

(@ When removing a tool from the magazine, be sure to hold it by hand before
unclamping it. If you should hold the tool by bare hands, pay sufficient care
so that fingers and hands will not be injured due to sharp cutting edge.

(® Take care not to stumble over the footswitch since you may be injured.

i2.24 ‘Manual Lubrication Pushbutton

2] (=] [2] [2] [=] [w] ] [&]

The manual lubrication pushbutton is used to supply lubricating oil to the slideways
manually after the machine has been stopped for a long period or when manual lubricating
oil feed is necessary at an occurrence of a problem.

caumon]  If the machine is stopped for a day or longer, the oil film on the slideways may
A be lost. If the machine is started in this condition the machine will be damaged
such as wear or seizure of slideways and ball screws.

<Lubrication unit>
Manual lubrication Hold down the pushbutton, and lubricating oil is

ush by ‘
/ push bution supplied to the slideways.
. 9 %f ' @ Type and installation position of the
3 o I lubrication unit will vary depending on the
© % 4“ — - machine models.
; For details, refer to the MAINTENANCE

oI O o) MANUAL.

cauton]  In order to protect the lubrication pump
A motor, do not hold down the manual

lubrication pushbutton for longer than
one minute when supplying lubricating
oil to the slideways manually. If the
pushbutton is held down for longer than
a minute, the lubrication pump motor
may fail.
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3.

NC UNIT

This section describes the NC operation panel.

Explanations of keys and function can be found in the sections indicated by the illustration
given below. '

4.8 Help Key
3.8 Reset Key 3.7 Data Entry Keys. 3.5 Program Edit Keys

31

3gshitkey | | 3.8 Input Key
3.2 Soft-Keys 3.3 Page Selection Keys 3.8 Cancel Key
3.4 Cursor Control Keys 3.9 Function Selection Keys

@@ Arrangement of the keys varies depending on machine models.

(® For the conversational programming specification (MSD-516), 12 soft-keys are
provided. '

CRT

CRT is an abbreviation for Cathode Ray Tube. For NC machine tools, the CRT is used as
a device to display characters and function as the man-machine interface for. machine
operation. ‘ ’
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3.2 Soft-Keys

Below the CRT are seven (or twelve) keys.

These keys are called soft-keys and they are assigned variety of function depending on
the operation step currently being executed. The functions currently available for each of
the individual soft-keys are displayed on the bottom line on the CRT.

<Standard> . <Conversational programming specification>
(-~ ‘\ 4 - ~ )
|| General | | General
information ! ' ' information
Soft-keys Sofg-keys
L0111t I}y ssingned [T T T T T T T T )y sssinoned
\ =) functions \ J functions

3 s f i | e f o o e e o e e

@ Chapter selection keys
(® Operation selection keys

@ Continuous menu key \ @ Retum menu key

@ Chapter selection keys
(® Operation selection keys

® Return menu key

(4 Continuous menu key

(@ Chapter selection keys

These keys are displayed when the screen is changed by pressing the function
selection key, to provide a chapter option for the function selection key.

If there is another chapter option in the chapter, the additional chapter selection keys
are displayed.

The key that corresponds to a selected chapter is displayed in a reversed display.
(@ Operation selection keys |

These keys are displayed when the chapter selection key [ (OPRT) ] is pressed or
data is input from the NC operation panel.

The [ (OPRT) ] soft-key is not displayed on the screen that has no operation selection
key.

(® Return menu key

This key is used to return to the chapter selection key, from either the operation
selection key or the chapter selection key.

(@ Continuous menu key

~ This key is used to display any keys to follow the chapter selection key or operation .
- selection key.

This key is valid for the following function selection keys:
~ position key , offset/setting key , System key
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<Soft-key configuration>

@ The soft-keys shown below are for the standard. For the conversational
programming specification, 12 soft-keys are provided.

Chapter »| < >
selection key (1) (OPRT) | ». _
I l I | L, Continue
v L——— (Continuous menu key)
Chapter
selection key (2) > (OPRT) | »
'H_—l g ]
eturn l )
(Return menu key)
Operation :
selection < . > |e @
| | | 1 | Ly com
Retumn ‘ Continue
~ Operation :
guide <] >
| | 1 | J
Retumn

<Soft-keys used for the conversational programming speéiﬁcation>

For the conversational programming specification, 12 soft-keys are provided. As indicated
in the illustration below, the five soft-keys at the right side and two soft-keys at the right
and left end positions are the used in the same manner as standard soft-keys. The five
soft-keys at the left side are used as the soft-keys for conversational programming.

Standard soft-keys

|
Conversational programming ‘
specification soft-keys '

l ;
Expansion soft-keys special for
conversational programming
When the actual position data (absolute, relative, all) is displayed at the left half screen

with a function selection key other than the position key pressed, the soft-keys
specially used for conversational programming are displayed as shown below.

«| ABS | REL | ALL HNDL

The [ HNDL ] soft-key is displayed only when the optional handle interruption
function is selected. ,
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J

33 Page Selection Keys

The page selection keys are used to change the display pages.

Each of the display pages provide the information related with the called function. [f the
function has the information to be displayed on two or more pages, use these keys to

change the display page.
There are two page selection keys.
Page Key Function
Return , This key is used to return the display page to the previous
D'jj page.
Advance @ This key is used to advance the display page to the next
E‘Iﬂ | page. '

3.4 Cursor Control Keys
The cursor control keys are used to move the cursor on the screen.

There are four cursor control keys.

Cursor Key ' Function

Forward This key moves the cursor to the right by the small unit
(small unit) (forward).

Reverse ‘ ‘ This key moves the cursor to the left by the small unit

~ (small unit) S (reverse).

Forward This key moves the cursor down by the large unit (forward).
(large unit) ' l

Reverse This key moves the cursor up by the large unit (reverse).
(large unit) t ‘
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35 Program Edit Keys

The program edit keys allow words and blocks of data in a program to be altered, inserted,

or deleted.
Program Edit Key ‘ Function
Alteration | This key is used to alter words (addresses and data). In other
' i§> words, the key is used to replace an existing word with a new
word. ,
Insertion This key is used to insert a new word between two existing

- | words.

v It is also used to write a program to the NC memory.
Deletion : - | This key is used to delete words, blocks and programs.

% : Before pressing the key, ensure the words, blocks, or
programs to be deleted. Once the key is pressed and
the words, blocks, or programs are deleted, there are
no ways to restore them.

3.6 Key Input Buffer Area

The data entered using the data entry keys are
first entered to the buffer area, called the key input
buffer. The data in the buffer area is displayed at
the lower area of the screen.

PROGRAM 00001 - NOOOO1

The “)” symbol is displayed at the head of the
data to identify that the data is entered using the

. “keys. At the end of the data, the underline cursor
N o7 i28:2 is displayed to indicate the next data entry
position. ‘

Key input buffer

3.7 Data Entry Keys

The data entry keys are the letter keys and

o v =dlrd =T number keys used to input alphabetic and numeric
B2 E | e characters.

I

M_‘ -s_-ll T* L* _ 0 [._

Fliodw et [/

Alphabetic ~ Numeric
characters characters
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3.8 Other Keys

Name

Key

Function

Input key

D

When data entry keys are pressed, the corresponding data is
entered to the key input buffer and displayed on the CRT.

When the input key is pressed, the information entered to the
key input buffer is set to a memory area, such as the offset
register. '

Reset key

7

The reset key is used to clear an alarm state and to reset the -
NC. '

@ Modal information already executed is not cleared
when this key is pressed to reset the NC.

Shift key

Each key on the NC operation panel contains two charactérs;
the shift key is used to input the character located in the lower
right hand corner of the keys.

<Example> To key in “A”
1) Press the shift key E .

“A" is displayed on the key input buffer (on the second
line but one from the bottom).

2) Pressthe IZ' key.

@ “A" is not displayed when the [ J,] key is pressed
while holding the shift key[ ¢ |.

Cancel key

The cancel key is used to delete the data entered to the key
input buffer (displayed on the second line but one from the
bottom) character by character to the left.

<Example>

If the cancel key is pressed while the key input buffer
data currently displayed is “N001X1002Z", the last
character “2” is deleted and the display changes to
“N001X100".

 The program data already stored in the NC memory
~ cannot be deleted using the cancel key .




A-50 OPERATION PANELS AND MANUAL OPERATION

3.9 | Function Selection Keys

The function selection keys allow the operator to

‘ : | access the required function quickly.

Using these keys, seven functions are accessible.

| | | [:[:\ Page A-51 (4.

Position key : ; ~ : System key -
‘i} Used to access the screen that displays: Used to access the screen that displays:

— actual position data. , — the self-diagnosis data, parametric data, etc.
X —100.000 <@
Y -150.000
Z -50.000 PARAM DGNOS ,
Program key Message key
Used to access the screen thatdisplays:  Used to access the screen that displays:
— program edit screen - error messages and alarm messages.
— MDI operation screen i
~ list of the program ' J .
presently executed "E'_ = \
! = ||'
% 4 ALARM MSG
L= ,
Offset/Setting ke Graphic ke:
g Key. . ap Yy
Le Used to access the screen l"’/\w" This key is valid only for the CNC allowing
for display and setting of: : conversational programming.
—offsetdata - : ‘
- work coordinate system

- sefting parameters, etc.

L

->

Custom key

: Used to access the screen that displays:
— operation panel ‘

— setup operation

- tool data screen

— ATC manual operation

— Setting work number

— APC manual operation.
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4,

4.1

FUNCTION SELECTION KEYS AND DISPLAY SCREENS

This section deals with the screens which are displayed when the function selection keys
on the NC operation panel are pressed.

4.3 Offset/Setting Key
4.7 Custom Key

4.2 Program Key
4.1 Position Key \

=) |(®]

[+]

4.6 System Key /
' 4.5 Message Key

\, 4.4 Graphic Key

(@ Inthe explanation given below, the screens
accessible by pressing a function selection
key are indicated with the illustration as shown
to the left. The screen in is the
standard screen and the one in—-—isan
optional screen. "

(® Soft-keys are expresséd as [ KEY-NAME ].

The position key is used to display position data on any of the following the position data

<Example>
Actual position
(ABSOLUTE)
Actual positi
(REL%‘HV% B
(mal posiﬁ:: data) I"_ '
Handle interruption _l
| Operation monitor
Position Key
screens.
Actual position
(ABSOLUTE)
Actual positi
(RELPX'IS'IV%'; T
Actual posmon '
tal '
- Handle interruption _I

l Operation monitor

To change the display screen, press the soft-key
corresponding to the screen to be accessed.

To display the operating monitor screen, press the

~continuous menu key [® ], and then the

[ MONI ] soft-key.

M7 position data display screens are switched
in order among the absolute position data,
relative position data and total position data

by pressing the position key @ )
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@ The HANDLE INTERRUPTION screen is displayed only when the optional
handle interruption function is selected.

(® With MV-40M, the following display and soft-keys are available when the
optional part count display and run time display functions are equipped:

— PART COUNT, RUN TIME, and CYCLE TIME

— [ PTSPRE] and [ RUNPRE ] soft-keysbn the ACTUAL POSITION
(RELATIVE) and ACTUAL POSITION (total position data) screens

(® B-axis position data is displayed only for MH series.
4.1.1 Actual Position (ABSOLUTE) Screen

How to display: Position key @ —> [ ABS]

This screen displays the actual position data in absolute values in the work coordinate
system set by G54 to G59 (work coordinate system selection).

4.1.2 Actual Position (RELATIVE) Screen
How to display: Position key — > [REL]

This screen is displays the actual position data in incremental values referenced to the
arbitrary position where the operator has set the data to “0".

<Procedure to reset the actual position data>

1) Press the address key (X, Y, Z, or B) corresponding to the axis for which the actual
position data is to be reset to “0”.

The display of the pressed address key will blink.
2) Press the [ ORIGIN ] soft-key.

» The actual (relative) position data is reset to “0".

<Resetting the actual position data for all the axes at the same time>
Follow the steps below to simultaneously reset all the axes (X, Y, Z, or B).
1) Press the [ (OPRT) ] soft-key.
2) Press the [ ORIGIN ] soft-key.
3) Press the [ ALLEXE ] soft-key. ‘ ;
-} This resets the actual (relative) coordinate position data (X, Y, Z, or B).

<Procedure to preset the actual position data> -

1)} Press the address key (X, Y, Z, or B) of the axis to be preset.
2) Input the numerical data to be set using the data entry keys.
3) Press the [ PRESET ] soft-key.

» The input numerical data is set for the relative coordinate values.
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<Procedure to clear the run time data and the part count data>

1) Press the [ PTSPRE ] or [ RUNPRE ] soft-key.

2)  Press the [ EXEC ] soft-key. |
sy The RUN TIME data or the PART COUNT data is reset to “0".

413  Actual Position (Total Position Data) Screen '

How to display: Position key [E] — [ALL]

The following position data is displayéd on one screen.

(@ Position in the relative coordinate system (RELATIVE)
Position data in reference to the zero reset point

@ Position in the work coordinate system (ABSOLUTE)
Position data in reference to the work zero point N

(® Position in the machine coordinate system (MACHINE)
Position 'data in reference to the machine zero point

(@ Remaining distance (DISTANCE TO GO)

The distance an axis will move to the programmed end point from the presently
located point Lo

@ The remaining distance is only displayed when the machine is operating in the
memory, MDI, or tape mode.

414 Handle Ihterruption Screen (Option)
How to display: Position key [EE] —> [HNDL]

This screen displays the axis movement distance moved by rotating the manual pulse
generator when the optional handle interruption function is selected.

415 Operating Monitor Screen

How to display: Position key > [ ]—> [ MONI]
This screen displays the load and the rotation speed of the spindle drive motor and servo
motor. '
(LOAD METER)
OPERATING MONITOR

{LOAD METER) X:  X-axis servo motor

X: =xxxx Q% -

Z  aness 0% Y: Y-axis servo motor

Z: Z-axis servo motor
S1: Spindle drive motor
(SPEED METER RPM)

S1: Spindle drive motor
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4.2

Program Key

The program key is used to display the program list and directory of the programs in the
memory, the program command presently executed, the MDI program screen, etc.

The accessible screens vary depending on the selected mode.

Mode ; Screen Refer to
Edit Program edit screen 421
Memory used size screen 422
Conversational programming basic 423
menu screen (only for MSD-516)
Memory Program screen (display only) 4.24
Tape Program check screen 425
Present block data 426
Next block data 427
Program restart screen 4.2.8
Background program edit screen 42110423
{MDI Program screen (display only) 424
MDI program 429
Present block data 426
Next block data 427
, Background program edit screen 42110423
Handle Program screen (display only) 424
Jog Present block data 426
Rapid traverse Next block data 427
Zero return Background program edit screen 42.1104.2.3

<When the mode selection switch , (edit) or background program edit is selected (4.2.1 to

4.2.3)>

4.2.1

Program Edit Screen

How to display:

(edit) — program key — [ PRGRM ] ;
Program key — [(OPRT) ] —_ [ BG-EDT ] —> [ PRGRM]

This screen is used to edit the program. Program editing is possible only when the edit
mode background program edit is selected.

M7 The background program edit screen is accessible in any mode other than the edit
_ mode. Usually, background program edit function is used for input/output of a
program or edit a program while in automatic operation in the memory mode.
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Program  Sequence <Information displayed at upper right area>
i | ’
\ / —  During program editing in the edit mode:
PROGRAM 00001 N000O1 .
oot , *  Program number of the program
G0o 7020 (Ma) ; presently edited
X54.0210.0 M08 ;
2 %'mo'msf - » Sequence number of the program
ggi ixg.;ggfs: Fo2: . block just preceding the cursor
S —  Other than program editing in the edit
) s 0 T0000 ‘ mode:
¢ Program number and sequence

number of the program block edited
last

— Right after search (program number,
sequence number) operation:

* Searched program or sequence
number
422 | Memory Used Size Screen
How to display: ‘
(edit) —> program key —[LIB]
Program key [&] — [(OPRT)]—> [ BG-EDT]—> [LIB]

The directory of registered programs and memory used size are displayed. This screen is
used to check the programs registered to the memory, the number of registered programs,
and the free memory size.

PROGRAM 00001  NOOOO1
(@D ———_ _ SYSTEMEDITION BEO1-X2
PROGRAM NO.  USED : 6 FREE : 57
@ [ MEMORYAREA USED : 720 FREE : 7520

@ — T ,COGRAM LIBRARY LIST

The display items are explained below:
() PROGRAM NO. USED
"« PROGRAM NO. USED
The total number of programs, including sub-programs, stored in memory

e FREE

Allowable number of programs that can be additionally stored in memory
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4.23

@ Creation of a new program or editing a program to add commands are not allowed
if there is no free area in memory even when the number of registered programs is
smaller than the maximum storable number of programs.

® MEMORY AREA USED
o MEMORY AREA USED

Memory size already used (expressed in the number of characters)
o FREE '

Available memory size (expresSed in the number of characters)

- (® PROGRAM LIBRARY LIST

The list of the program numbers of the programs stored in memory

When creating é new program, refer to the program numbers in the PROGRAM
LIBRARY LIST and determine a number not used fpr the existing programs.

Conversational Programming Basic Menu Screen
(Conversational Programming Specification)

How to display:
(edit) — program key —> [C.A.P]
Program key [®]] —> [ (OPRT)]— [ BG-EDT]—> [C.A.P.]
This screen is used to create -a program using the conversational programming function.

For details of conversational programming procedure, refer to the instruction
manuals prepared by the NC manufacturer.

<When the mode selection switch (memory) or (tape) is selected (4.2.4 t0 4.2.8)>

4.24

4.25

Program Screen

How to display: ‘(memory) —> program key —— [PRGRM]

The list of the program presently executed is displayed. This screen is used to check the
contents of the program.

@ On this screen, it is not possiblé to edit a program.

M7 The program screen is accessible in any mode other than the edit mode. Usually,

Qr% this screen is used to display the program presently executed in the memory mode.

Program Check Screen

- How fo display:

(memory) ——> program key — [CHECK ] [ABS]
T
[ REL]

The program presently executed, the remaining distance for each axis to move, actual
position, and model commands previously executed are displayed.
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426

427

428

The actual position data is displayed in either the absolute coordinate system or the
relative coordinate system according to the soft-key selection whether [ ABS ] or [ REL ].

With the conversational programming specification, this screen is not displayed.
For this model, the oontents necessary for program check are displayed on the
program screen with the program presently executed.

Displaying the Present Block Data
How to display: (memory) —> program key —> [CURRNT]

The data in the block of the program presently executed is displayed.
— The commands presently executed -
— The modal commands previously executed and valid presently

With the conversational programming specification, this screen is not displayed.
For this specification, the contents of the block presently executed are displayed on
the program screen with the program presently executed.

M The present block data screen i accessible in any mode other than the edit mode.
E,I% Usually, this screen is used to display the program presently executed in the -
memory mode. o

Displaying the Next Block Data
How to display: (memory) —> program kéy — [ NEXT]
The data of the block to be executed next is displayed.

M7 The next block data screen is accessible in any mode other than the edit mode.
EI% Usually, this screen is used to display the program presently executed in the
memory mode.

Program Restart Screen (Option for MV-40M, Standard for Other Models)
How to display: (memory) —> program key — [ ]—> [ RSTR]

This screen is used to restart the prbgram from the required block if execution of the
program is interrupted d_ue to tool breakage, the power supply being turned off or any other
reason, or to restart the interrupted program on recommencing after a vacation.

Dj For details, refer to the instruction manuals prepared by the NC manufacturer.

<When the mode selection switch (MDI) is selected (4.2.9)>

4.2.9

.MDI Mode Operation Screen
How to display: (MDI) —> program key —> [ MD1]

_This screen is used to input the MDI commands.
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4.3 Offset/Setting Key

The offset/setting key is used for setting the tool geometry/wear offset data and the work
coordinate system, and for checking the contents of the setting parameters.

To change the display screen, press the soft-key
corresponding to the screen to be accessed.

Tool offset display To display the macro variable setting screen or the

" - - tool life management data screen, press the
: . ' [ MACRO ] or [ TOOLLF ] soft-key after pressing
w°"f Soordinate syste [ the continuous menu key [ == ].

|_ Macmvmablesemg_i
1— ——

e

M7 The tool offset data display screens and the parameter setting display are switched

EI% in order by pressing the offset/setting key .

@ The macro variable setting screen and the tool life management screen are
optnonal

43.1 °  Tool Offset Data Setting Screen
How to display: Offset/setting key . — [ OFFSET]

This screen is used to directly input the tool posmon offset data that is set when a tool is
mounted to the turret head. :

Move the cursor to the geometry offset number to be set, using the page selection keys
and the cursor control keys.

@ The screen used for setting the tool offset data varies depending on the type of NC.
For details, refer to page C —25 (5.3). '

43.2 Setting (Handy) Screen

How to dlsplay Offset/setti ng key &) —— [ SETING ]
This screen displays the some parameters that are frequently changed

To display the reqmred item, change the page using the page selection keys .
(advance) and . (return). -

433 Work Coordinates Data Setting Screen
How to display: Offset/setting key [&] —— [ WORK]

The shift data of the work coordinate systems is displayed. This function is used to select
the work coordinate system using the codes G54 to G59.
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4.3.4

4.3.5

4.4

4.5

The function is also used to shift the coordinate system which is already set in the
following cases:

— The coordinate system set using the work coordinate ksystem setting function (G54 to
G59) or the automatic coordinate system setting function (G92) does not agree with
the coordinate system assumed when programming.

— To execute program check

Move the cursor to the work coordinate system number (NO.) to be set, using the page -
selection keys and the cursor control keys.

Macro Variable Setting Screen (Option)

How to display: Offset/setting key > [ ]—> [ MACRO]

This screen is used to display and set the variables used in the macro program.

Tool Life Management Data Screen (Option)

How to display: Offset/setting key > [®— ] —> [ TOOLLF]

This screen is used to display and set the tool life data of the tools mounted to the turrets.
The screen displays the tool group, set tool life, and total tool-use data.

‘7" The tool-use data (COUNT) may be displayed in either used time (minutes) or used
frequency (number of times). This selection is made by setting a proper parameter
data.

For details of the procedure used for setting the tool life data, etc., refer to the
instruction manuals prepared by the NC manufacturer.

Graphic Key (MSD-516)

The graphic key is used to draw the program created using the automatic conversational
programming function. ’

How to display: Graphic key [E] —> [ GRAPH]

@ The graphic function is supported only for the conversational programming
specification models (MSD-516). If the graphic key is pressed for the
standard (MSC-516, 518), no corresponding function is supported.

m For details for the drawing function, refer to the instruction manuals prepared by
the NC manufacturer.

- Message Key

The message key is used to display the NC alarms, operator messages, etc.

To change the screen, press the soft-key
corresponding to the screen to be accessed.

Alarm message

Operator message

Alam history
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4.5.1

452

453

4.6

Operator Message Screen ;

_ Howto dlsplay Message key . ——> [ MSG ]

If an error occurs, the screen automatically changes to the OPERATOR MESSAGE
screen where the error number and the message are displayed.

V'Y The OPERATOR MESSAGE screen is also displayed by pressing the soft-key as

&I% indicated above.

Alarm Message Screen

How to display: Message key [[Z]] —> [ ALARM ]

If an alarm occurs, the screen automatically changes to the ALARM MESSAGE screen
where the alarm number and the message are displayed.

V7 The ALARM MESSAGE screen is also displayed by preséing the soft-key as

Et% indicated above.

Alarm History Screen

How to display: Meésage key ; — [ HISTRY ]

This screen displays the maximum of 25 alarms that have occurred in the past.
The following three types of alarm information are displayed. |
(® Occurrence time and date

(® Alarm No.

(® Alarm message

To clear the data, press the soft-keys as indicated below.

Message key [[Z)] ——> [ HISTRY ] — [ (OPRT)] — [ CLEAR]
System Key [3]

The system key is used to dlsplay the system data of the NC unit and its optional devices
(servo motor, PMC).

To change the screen, press the soft-key
corresponding to the screen to be accessed.

Parameter setting ’ To display the pitch error setting screen, press the
[ PITCH ] soft-key after pressing the continuous

CNC internal state display )
menu key [® ].
. PMC ! ‘
- ' _ /' The system parameter setting screen and
Systom conoraton &I% the CNC internal state display screen are
Pitch errorseting switched each time the system key is

pressed.
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4.6.1

4.6.2

463

464

4.6.5

Parameter Setting Screen

How to display: System key —> [PARAM ]

The system parameters of the CNC can be set and displayed. This screen is used to
check the setting of the system parameters by displaying them.

WARNING | The parameters are set on shipment in accordance with the machine
specifications; do not change them without first consulting Mori
Seiki. If the parameters are changed without consultation, the

~ machine may operate in an unexpected manner, causing accidents

involving serious injuries or damage to the machine. :

CNC Internal State Display Screen
How to display: System key —> [ DGNOS ]

This screen is used to check the internal state of the NC unit.

PMC Screen

How to display: System key [ —> [PMC]—— [ PMCLAD]
> [PMCDGN ]
> [PMCPRM]

This screen is used to check the PMC status, and to change its parameters.

WARNING | The parameters are set on shipment in accordance with the machine
specifications; do not change them without first consulting Mori
A Seiki. If the parameters are changed without consultation, the
machine may operate in an unexpected manner, causing accidents
involving serious injuries or damage to the machine.

. J

[ PMCLAD ] soft-key
The PMC ladder diagram is displayed.
[ PMCDGN ] soft-key

The PMC self-diagnosis screen is displayed.
[ PMCPRM ] soft-key

The setting screen for the timer, counter, keep relay, and data table for the PMC is
displayed.

System Configuration Screen

_How to display: System key —> [SYSTEM ]

This screen is used to check the NC unit system configuration.
Pitch Error Setting Screen
How to display: System key [5]] ——> [ ]—> [PITCH]

This screen is used to compensate the pitch error when the error occurs to machine feed.
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Custom Key

The custom key is used to display the operation panel screen, setup screen, tool
registration screen, manual ATC operation screen, work number screen, manual APC
operation screen, sensoring macro setting screen, etc.

4.7

To change the screen, press the soft-key
corresponding to the screen to be accessed.

1: Operation panel To display the manual APC operation screen or the
sensoring macro setting screen, press the [ APC ],
[ SENSOR ], or [ U-AXIS ] soft-key after pressing

the continuous menu key [ ].

2: Setup

3: Tool registration

4: Manual ATC operation

5: Work number

6: Manual APC operation

7: Sensoring macro setting

8: U-axis tool offset

iy

$

Itis possible to access the required screen directly by using the data entry key. For
this, input the menu number of the required screen and press the input key .

The menus displayed on the screen vary depending on the machine models and
specifications. '

Soft-key
[ OPPANL ]
[SETUP]
- [TOOL]

[ATC]

No. Model
For all models
For all models
For all models

Menu
OPERATION PANEL
SETUP
TOOL ENTRY

ATC MANUAL
OPERATION

Refer to
4.7.1
4.7.2
4.7.3

4.7.4

WO =

For all models

APC specificaﬁon

Weekly timer specification WORK NUMBER

[ WORK ] 475

APC MANUAL
OPERATION

SENSOR SETTING
U-AXIS TOOL OFFSET

6 | APC specification [APC]

“[SENSOR]
[ U-AXIS ]

4.7.6

7 | MH series

_ 4.7.7
8 | U-axis specification

4.7.8

471 Operation Panel Screen

How to display: Custom key ——> [ OPPANL ] ——> [ NEXT ] (option)

This screen is used to set the following NC functions. For the details of the NC functions,
refer to the reference pages indicated in the table.

NC Function ~Softkey

‘ Refer to
Z AXIS NEG [ OPPANL ] A-25
AUX. F. LOCK [ OPPANL ] A-26
MACHINE LOCK [ OPPANL ] A-27
BLOCK DELETE 2 to 9 (option) [OPPANL] — [ NEXT] A-22
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<Setting procedure>

1) Move the cursor to the required item using the [ T] and [ | ] soft-keys.
Ay

e

2) Select and set the required status usingthe [« Jand [ — ] sbﬁ-keys.
\lis

SRS

4.7.2 Setup Screen

lt is also possible to move the cursor using the cursor control keys m and

Iti ls also possible to move the cursor using the cursor control keys El and

The setup function is used to center the WOrkpiece coordinate system and perform tool
length measurement using simple operations.

For the procedure used for setting the work coordinate system using the setup
function, refer to page C - 17 (4.2).

How to display:
Custom key . —> [SETUP]—> [CENTER] —— > [X AXIS]
Work coordinate X-axis reference
system side measuring screen
centering screen | [YAXIS]
> [ TLM] Y-axis reference
Tool length side measuring screen
measuring screen > [ZAXIS]
> [ PARAM.] Z-axis reference
Parameter setting side measuring screen
screen | > [ SQUARE]
Square center
measuring screen
—» [CIRCLE]
Circle center
measuring screen

4.73 Tool registration Screen

" This screen is used to register all of the spindie tool, next tool, empty pot, sensor tool, and
the magazine tools.

Dj For details of tool registration procedure, refer to page C —1 (1.).
~How to display:

Custom key [®] —> [ TOOL ] ——> [ NEXT] ————> [DATA]
*1 Tool registration "2 Tool registration *3 Tool registration
screen screen (details) screen (sub items)
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4.74

475

4.7.6

11 The screen is used to register the spindle tool, next tool, empty pot, and the sensor
tools. ‘ '

When sensor tools are used, set the tool number of these tools to “SENSOR

TOOL 1" and “SENSOR TOOL 2”. With this setting, the sensor tool interlock
function becomes valid when a sensor tool is mounted to the spindie to disable
automatic and manual spindle rotation.

21 The screen is used to register the tools in the magazine.

"3 (® For the MH series (NT tool specification), set whether or not the registered tool is
a light tool (less than 20 kg).

@ For the MH series (U-axis tool specification), set whether or not the registered
tool is “U-axis tool” and also whether or not it is “FMT tool”.

@ The tool registration (sub item) screen is displayed only for the MH series.

Manual ATC Operation Screen B
How to display: Custom key - [ATC]

This screen is used to check the ATC status as well as to operate the ATC manually.

caumon] Independent operation of the ATC must be limited only when a trouble has

A occurred.

Independent operation of the ATC causes the actual status of the ATC to be
different from the status stored in the NC. Therefore, if the ATC is carelessly
operated independently, it may cause accidents.

m‘ For the independent operation of the ATC, refer to the OPERATION MANUAL
(SUPPLEMENT) ATC & APC MANUAL OPERATION.

Work Number Screen

How to display: Custom key —» [ WORK ]

This screen is used to set the work number for the workpiece mounted to the fixture at the \

“setup station.

For the timer specification machine, set the program number of the program which is
executed in response to the operation of the weekly timer.

@ The work number screen is displayed only for APC or weekly timer specification
models. : '

Manual APC Operation Screen

How to display: Custom key —> [ ]—> [ APC]

This screen is used to check the APC status as well as to operate the APC manually.
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4.7.7

4.7.8

4.8

4.8.1

caution] Independent operation of the APC must be limited only when a trouble has

A occurred.

Independent operation of the APC causes the actual status of the APC to be
different from the status stored in the NC. Therefore, if the APC is carelessly
operated independently, it may cause accidents.

@ The manual APC operation screen is displayed only for APC specmcatlon models.

m For the independent operation of the APC, refer to the OPERATION MANUAL
(SUPPLEMENT) ATC & APC MANUAL OPERATION.

Sensoring Macro Setting Screen

How to display: Custom key —> [»]—> [SENSOR]

This screen is used to check and/or set the data for the spindle-mounted sensor and the
table-mounted sensor.

@ The sensoring macro setting screen is displayed orily for the MH series.

U-axis Tool Offset Data Setting Screen
How to display: Custom key [®)] —> [® ] ——> [U-AXIS ]

~ This screen is used to set the U-axis tool offset and other related U-axis data. Move the

cursor to the required data setting item and set the data.

_ @ This screen is displayed only for the machine equipped with the U-axis

specification.
Help Key [@]
This section describes the displaying procedure and the content of the HELP screens.

The HELP screens are displayed by pressing the help key .

To change the screen, press the soft-key
corresponding to the screen to be accessed.

Alarm dota | If the help key is pressed while this

screen is displayed, the previous CNC
screen before pressing the help key (@
Parameter table will be displayed.

The help key is invalid if the PCMDI
MENU screen is displayed by pressing the

~ custom key .

Operation method

" Alarm Detail Screen

How to display: Help key [@| — [1 ALARM ]

This screen is used to display the alarm number (NUMBER), message (M'SAGE), function
(FUNCTION), and alarm detail (ALARM) of the alarms. It is used to check the information
related with the present alarm.
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<Displaying the alarm information> '
1) Input the detail-required alarm number using the data entry keys.
 2) Pressthe [ SELECT ] soft-key.
4.8.2 Operation Method Screen ;
How to display: Help key —-—->‘[ 20PR]

The OPERATION METHOD screen is used to dlsplay the available mode, screen and
procedure of the following operations.

1. PROGRAM EDIT , (4 pages)
2. SEARCH | (3pages)
3. RESET ' (2 pages)
4. INPUT WITH MDI (2 pages)
5. INPUT WITH TAPE @ pages)
6. OUTPUT : (2 pages)
7. INPUT WITH FANUC CASSETTE (2 pages)
8. OUTPUT WITH FANUC CASSETTE (2 pages)
9. MEMORY CLEAR , : (2 pages)

M7 The numbers in () indicate the total number of display pages of each operation

Er% method.

m : If it becomes necessary to perform a memory clear operation, contact Mori
A Seiki first. If a memory clear operation is performed without due care, the entire
memory contents may be deleted, making the machine inoperable.

<Displaying the operation procedure> ‘
1) Input the required operation method number using the data entry keys (1 to 9).
2) Press the [ SELECT ] soft-key.

3) Usethe page selection keys to change the dlsplay screen if the information is given in
more than 1 page.

4.8.3 Parameter Table Screen
| How to display: Help key —> [3PARA]
This screen is used to display the classification and number of the NC unit parameters.

m For the detail of parameters refer to the instruction manuals prepared by the
NC manufacturer.
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5.1

5.1.1

5.1.2

MANUAL OPERATION

This section describes the procedure used for the following operation — turning on and off
the power, stopping the machine in an emergency, and manually moving an axis or
manually starting/stopping the spindle. : '

WARNING | Before using a switch, button, or key, check visually that it is the
one you intend to use, and then press or set it decisively. Pressing
the wrong switch, button, or key by mistake can cause accidents

involving serious injuries or damage to the machine.

Turning on the Powér

This section describes the procedure for turning on the power to the NC lathe.

Check ltems before Turning on the Power
1) Make sure that all of the doors to the NC unit and the electrical cabinet are closed.
If any door is opened, find out why.’
~ Close the doors after making sure that closing them will not create any problems.
2) Make sure that all of the covers are correctly placed.
if any cover is not correctly placed, find out why.

Replace the covers after making sure that replacing them will not create any
problems.

3) Make sure that the floor around the machine is clean. There should be no oil or
coolant on the floor.

Turning on the Power

1) Turn on the main breaker on the shop power
distribution board. ‘

2) Turn on the compressed air.

3) Check the pressure of the compressed air.

@ Setting pressure varies according to
machine models and specifications.

CQ For details, refer to the

MAINTENANCE MANUAL.

4) Turn on the main switch.
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5) Make sure that the cooling fans in the
operation panel, the NC unit, and the electrical
cabinet are operating properly.

f PO

6) - Pull out all the emergency stop buttons to
reset the emergency stop state.

‘ @ The emergency stop button on the portable
manual pulse generator panel should be
turned clockwise to reset the emergency

- stop state. : '

7) Press the NC power switch [ 1] (on).

caumon]  Some of the keys on the NC operation
, A panel are used for maintenance
purposes or for special operations with
O - , ~ the NC power switch 'II (on).
- Pressing these keys may cause the
machine to operate unexpectedly.

- Never touch any operation-related
~ keys on the NC operation panel
when pressing the NC power
switch [ 1] (on).

— Never touch other switches and
keys on the NC operation panel until
warning message is displayed on

the screen.
wafp The WARNING message is displayed
on the screen.
The machine isddesigned andhmahnufactured ] .
for well-trained operators who have a .
basic knowledge gf machine operation. cauTion| Before pressing the [ OK ] soft-key, read

applies to you. To avoid accidents, you
are required to read and understand the
information on the caution labels, in

the manuals and follow instructions

DO NOT operate this machine unless this :
e ' A the message carefully.

carefully. Failure to follow these .

instruct?onshmay result in Binjury, or . m For details of the WARNING message,
damage to the machine. Being aware o #

this ,,?ammg, press [ OK ] soft-key. refer to “CRT DISPLAY ON TURNING
MEM #ks wxx sk 13:17:33 ‘ ON POWER -

8) Read and understand the contents of the
message. After that press the [ OK ] soft-key.

@ If the message confirmation step is skipped,

the machine does not become ready for
operation and neither automatic nor manual
operation is possible.
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mfp The instruction message is displayed
on the screen.

EX4002 OPEN THE DOOR THEN CLOSE 9) Open the door once and then close it following
the displayed instruction.

M7t the front door and the side door are
already open when power is turned ON,
simply close them.

@ The machine ready state is not established

until the front door and the side door are
opened and then closed, making neither
automatic nor manual operation possible.

~ o 2 o “OF o x =) The front door and the side door are
‘ ﬁ —| locked, and the status indicator
o moomor o R oy , (machine ready) is lit.
omemn o () oz é‘ =P The ACTUAL POSITION
_J ' ’ - (ABSOLUTE) screen is displayed.
e () o4f 04 ‘
@ The ALARM MESSAGE screen is displayed
if the NC is in an alarm state when the

power is turned on.

In this case, remove the cause of the alarm
before starting any operation.

5.2 | Emergency Stop

To immediately stop machine operation during manual or automatic operation, use one of
the following three methods. The status of the machine after stopping will differ depending
on which method you used. Therefore, understand the differences between the three
‘methods.

<Press the emergency stop button>

All machine operation stops immediately.

Press this button in case of emergency.

WARNING | Because of the inertia of the moving parts of the machine, they may
not be stopped immediately when the emergency stop button is
pressed. Always confirm that all operations have stopped before
goihg near these parts. If you approach the moving parts of the
machine without due care you may be entangled in them and
seriously injured. ;

@@ The power to the servo system that controls the axis movement and spindle
rotation is turned off. -

(® On some models, emergency stop button is located at more than one position.,
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<Press the reset key >

All machine operation stops.

The power is not turned off.

<Press the automatic operatlon switch (feed hoid)>

The axis movement stops. But the spindle keeps on rotating if this switch is pressed while
the spindle is rotating.

@ The power is not turned off.

5.21 Emergency Stop Button

1) Press the emergency stop button.

» Regardless of the operation mode
(manual or automatic), all machine
operation, including axis feed and
spindle rotation, stops when the
emergency stop button is pressed.

@ If the machine has more than one

emergency stop button, it is necessary to
pull out all the emergency stop buttons from:
the pushed and locked position to reset the

emergency state.
* The screen displays the information
AGTUAL POSITION (RELATIVE) 00002 Nopat that the machine has been stopped in
X -199.G9 ' | the emergency stop state.
Y -0.8185 ,
. » The message “EMG” blinks.
Z -0.164

ACT.F OMMM_

MEM  waax sann ax

caumon] @O When the em,e‘r'gency stop button has been pressed to stop the machine
A “during a hole machining operation, especially a tapping operation and
thread cutting operation (option), carefully move the axes after checking
the workpiece and cutting tool carefully for damage. If you move the axes
- without due care, the workpiece and cutting tool may collide or interfere
with each other, and this could damage the machine.
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(® I the emergency stop button is pressed during ATC or APC cycle, pay

sufficient care to restore the ATC or APC. It is necessary to check the
present status of the ATC or APC and the position where the cycle was
interrupted to determine the restoration procedure. If the operation is
restored following incorrect manner, the arm or cutting tool will cause
interference which, in turn, leads to machine damage.

Dj For ATC, APC restore operation, refer to the OPERATION
MANUAL (SUPPLEMENT) ATC & APC MANUAL OPERATION.

<To restart operation>

o ?
O MO00/MO1

O Mo2/M30

e O

O X

_I
OYé_
0z

o

1) Close the front door and the side door.

2) Pull out all the emergency stop buttons to
release the emergency stop state.

| @@ If the machine has more than one

emergency stop button, it is necessary
to pull out all the emergency stop
buttons from the pushed and locked
position to reset the emergency state.

(® The emergency stop button on the
portable manual pulse generator panel
should be turned clockwise to reset the
emergency stop state.

3) Press the NC power switch [ | | (on).

If the NC power switch II] (on) is pressed
while the door is open, the following
message is displayed.

“EX4002 OPEN THE DOOR THEN CLOSE”

» When the machine is restored to the
operation ready condition, the status
indicator (machine ready) is lit.

@ An alarm number is displayed on the screen.

If the alarm cannot be cleared, contact Mori
Seiki.
4) Carry out the zero return operation.

m Page A-76 (5.4.1)

5) Make sure that the ATC or the APC is at the
-home position.

m The home position of the ATC and
APC varies depending on the
machine model. For details, refer to
the OPERATION MANUAL
(SUPPLEMENT) ATC & APC
MANUAL OPERATION.
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5.22 Reset Key

1) Press the reset key.

» When the reset key z is pressed dunng
automatlc operation, the spindle rotation
and axis movement stop.

mfp At the same time, the NC is placed in the

<
<
N
L3
[+
od
IS
4
o
3
)
()
N EY
Q|

ik lir||17243?

2
0

()% L[z |- o~ Lo
t

(] % _H_‘ . l reset status.
t— BRE @
D©® 0=
caumion] @O When the reset key has been pressed to stop the machine during a @
A hole machining operation, especially a tapping operation and thread cutting
operation (option), carefully move the axes after checking the workpiece

and cutting tool carefully for damage. If you move the axes without due
care, the workpiece and cutting tool may collide or interfere with each
other, and this could damage the machine.

® lithe reset key is pressed during ATC or APC cycle, pay sufficient
care to restore the ATC or APC. It is necessary to check the present
status of the ATC or APC and the position where the cycle was interrupted
to determine the restoration procedure. If the operation is restored
following mcorrect manner, the arm or cutting tool will cause mterference
which, in tumn, leads to machine damage.

The home position of the ATC and APC varies depending on the
machine model. For details, refer to the OPERATION MANUAL
(SUPPLEMENT) ATC & APC MANUAL OPERATION.

® Torestart the program from a required block after resetting the NC, first
check the modal data if the data necessary for operation restart is all

satisfied.
<To restart operation> -
= |[= 1) Select the memory mode ( [®] ) with the
‘ _2} Z> ' ; mode selection switch.
s | mee ] .
RCAV) é—

: 2) Press the program key .
) _ :
'8) Press the [ (OPRT) ] soft-key.

4) Press the [ REWIND ] soft-key and locate the
head of the program.
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5) Close the front door and the side door.

sp The cursor moves to the head of the
%ﬁm 0001 Noooor program.
gg%ggg:‘g:oﬁfw 6) Carry out the zero return operation.
MO3 ;
o a0 [ 1) Pagea-7654.1)
G00 Z10.0;
X90.0. Y25.0 ;
20; ’ .
GO01 X-165.0 ; :
=P 14:52:37
523 Feed Hold Switch
O , . 1) Press the automatic operation

il

O]
®

switch (feed hold).

mp The indicator above the switch is it
and axis feed stops.

If the automatic operation switch (feed hold) is pressed during automatic
operation, the spindle keeps rotating while the axes are stopped. To stop the
spindle, select the manual mode. '

When the automatic operation switch (feed hold) is pressed in the
tapping cycle, the cycle is interrupted at the position where a single block stop
is valid in the cycle.

In the G33 thread cutting mode, if the automatic operation switch (feed
hold) is pressed while a thread is being cut, the machine stops after executing
the first block fallowing the thread cutting mode blocks. /

The ATC cycle stops after completing the ATC cycle if the automatic operation
switch (feed hold) is pressed during the ATC operation.

The APC cycle stops after completing the APC cycle if the automatic operation
switch (feed hold) is pressed during the APC operation.

<To restart operation>

O 1) Close the front door and the side door.

: 2) Press the automatic operation switch k
tg_ ; (cycle start).

=) The indicator above the switch is lit.

The rest of the program is executed.
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5.3 Turning off the Power

O O’ : 1) Make sure that the indicator above the |
, automatic operation switch {(cycle start)
1\“". 1 T—"o i and the indicator above the automatic
€« «—

operation switch (feed hold) switch on
the operation panel are not lit.

@ If the indicator is lit, press the reset key

.

2) Make sure that the machine is stopped.

3) If an external I/O device is connected to the NC, @
turn off the power to the external I/O device.

4) Press the emergency stop button.

5) Press the NC power switch @ (off).

h 6) Turn off the main switch.

7) Tum off the compressed air supply.

‘ _ 8) Tumn off the main breaker on the shop power
) o C distribution board.
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5.4 Axis Movement Operation

The directions of the controlled axes of this machine are determined as follows.

<MV series>
Axis Unit - +and — Direction
X Table + direction: left, viewing from machine front
Y Table (saddle) |+ direction: forward, viewing from machine front
Z Spindle head | + direction: up, viewing from machine front
U (U-axis U-axis tool |- direction: The direction in which the bore of the
specification) holder hole being machined increases.

r

Spindle head

<MH series>
Axis | Unit +and — Direction
X Table +direction: - right, viewing from machine front
Y Spindle head | +direction: up, viewing from machine front ;
+direction: away from the operator, viewing from
z Column ; machine front ‘
B Pallet +direction: CW rotation, viewing from machine top
U (U-axis U-axis tool . | — direction: The direction in which the bore of the
specification) holder hole being machined increases.
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S

(Machine Front)

54.1 Manual Axis Feed Operafion

* This section describes the procedure used for manually moving an axis for the following
four types of operation. '

@ Zeroreturn
(® Rapid traverse
(® Jog feed

@ Handle feed

WARNING | (1) During zero return or rapid traverse operation, each axis moves

: at the rapid traverse rate. :
Before starting a zero return operation or rapid traverse

operation, always make sure that no one is standing near the

’ moving parts and that the moving parts can be fed to the zero
point (or fed) without interference.
Failure to observe these warnings could result in accidents
involving serious injuries or damage to the machine: personnel
could be crushed by the moving parts of the machine, and the
moving parts could strike obstacles.

(@ During jog feed operation, the selected axis moves at the
feedrate set with the jog feedrate override dial.

Before starting jog feed operation, always make sure that no

- one is standing near the moving parts and that the moving

’ parts can be fed without interference.
Failure to observe these warnings could result in accidents
involving serious injuries or damage to the machine: personnel
could be crushed by the moving parts of the machine, or the
moving parts could strike obstacles.
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caumion]  In the zero return mode, if the axis feed switch, which moves the axis away
A from the zero point, is pressed, the axis is moved in the direction opposite to

the zero point at the set rapid traverse rate while the switch is held pressed;
make sure that you move the axis in the correct direction.

Also make sure that you move the axis in the correct direction whenever you
use an axis feed switch to move an axis at a rapid traverse rate or jog feedrate.

Moving an axis in the wrong direction could cause damage to the machine:
personnel could be crushed by the moving parts of the machine, or the moving
parts could strike obstacles.

<Zero return operatlon>
In the manual operation, each axis is returned to the machine zero pomt at the set rapid
traverse rate.

@ The machine zero point varies depending on the machine modei.

Zero return operation must be carried out in the following cases:
(D After the power is turned on
(@ Before setting the tool offset data for newly mounted tools

(® After the machine ready signal has been turned off due to the emergency stop button
being pressed, etc.

(® After changing the machine lock function setting from “valid " to “nvalid”. =

<Rapid traverse operation>
In manual operation, each axis is moved at the set rapid traverse rate.
Rapid traverse operation is used to position each axis approximately.

" <Jog feed operation>
In manual operation, each axis is moved at the set jog feedrate.

Jog feed operation is used when removing the rough surface of a workpiece or centering.

<Handle feed operation>

In manual operation, each axis is moved at the set feedrate using the manual pulse
generator. :

Handle feed operation is used when removing the rough surface of a workpiece, centering,
or performing a fine positioning adjustment. -
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<Manual axis feed operation procedure>

( Start of Operation )

| Place the DOOR INTERLOCK key-switch in the NORMAL poswon]

v

L ‘ Close the front door and the side door ' |

Place the operation selection key-switch in the [8cf] (operation enable) or 13| (operation & ediit enable) position 1

| Zero return operation | | Rapid traverse operation | | Jog feed operation | | Handle feed operation |
Select the zero return Select the rapid traverse Select the jog mode Select the handle
mode ( [ &-]) with the mode ( [w] ) with the ([w] ) with the mode mode ([]) with the
mode selection switch mode seiection switch- - selection switch mode selection switch
. . . : Set the feedrate with Select the axis to be
?ae;;t:s;?g: g;;:?? rate wih the rapid traverse the feedrate override moved with the axis
dial'2 selection switch
) Y v y
Press and hold the axis : Set the axis feed
feed switch of the axis ; : ; -5 et the axis
which shoald bs refumed Press the axis fged switch of the axis to be moved multiplication ration'3
to the zero point™#
v ) v v
. : . Turn the manual pulse
The status indicator - Release the switch when the axis reaches the nerator in the direction
{2ero return completion) *  target position i ﬂfe axis should be moved
islit
v y ¥ ¥

C

End of Operation

)

o

*2:

*3:

*4:

*5:

For manual operation, even if the rapid traverse rate override

switch (100%) is pressed, the actual override value is fixed at 50%.

The values on the outside graduation ring indicate the jog feedrate (0 to 1260
mm/min). ’

When the feedrate override dial is placed in the 0 position, the axis is not
moved even when an axis feed switch is pressed.

The numbers indicate the multiplication number to the smallest increment
(0.001 mm).

As the axis approaches the zero point, it decelerates automatically and is
positioned at the zero point. :

If the axis is located near the machine zero point, first move the axis away from
the machine zero point slightly by pressing the axis feed switch which moves
the axis in the direction opposite to the machine zero point.

If the axis feed switch which moves the axis in the machine zero point is
pressed to execute zero return while the axis is located near the machine zero
point, it may cause soft-overtravel alarm. ‘

The axis is moved at the set feedrate while the switch is held down.
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54.2

543

Releasing the Soft-Overiravel Algrm

Software limit positions are set with parameters. If an axis is moved beyond its limit, an
alarm occurs, stopping axis feed. Mori Seiki refers to this alarm as the “soft-overtravel”
alarm.

Ifan axis is moved beyond the software limit position (set individually for each axis), an
alarm number (500, 501) is displayed.

<How to release the alarm state>

1) Read the alarm number and message displayed on the screen.
2) Place the DOOR INTERLOCK key-switch in the NORMAL position.
3) Close the front ddor and the side door.

4) Select ény of the following modes with the mode selection switch:

(rapid traverse), [#] (og), ] (handle)
5) Move the axis that caused the soft-overtravel alarm in the opposite direction, away

from its limit.

6) Press the reset key .
s The alarm state is cleared.

Releasing the Hard-Overtravel Alarm

Usually, axis feed operation is checked by the stored soft limit and will stop at the limit if an
attempt is made to move beyond it. However, there may be cases when the axis exceeds
the limit without being stopped. In these cases, the hard-overtravel function stops axis
feed. '

In such a case, the status indicator (machine ready) goes off, the message “EMG”
blinks on the screen and axis movement stops. '

Use the procedure indicated below to release the alarm state.

<How to release the hard-overtravel alarm>

1) Place the DOOR INTERLOCK key-switch in the NORMAL position.
2) Close the front door and the side door. ' '

3) Open the right side cover of the operation panel. (MV series)
Open the cover under the operation panel. (MH series)

4) Press the 2nd O.T. RELEASE button.

B (®) Location of the 2nd O.T. RELEASE button varies depending on the machine

model.

(® Hold down the 2nd O.T. RELEASE button until steps 4) to 8) are completed. If
the button is released during these steps, the ready signal is turned off and it
becomes necessary to repeat the operation from step 4) again.
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5) Press the NC power sWitch m (on).
-} The status indicator (machine ready) is lit.

@ The mode selection switch is automatically set to the handle mode ( ).

To ensure safety, do not select other modes until the hard-overtravel alarm state is
cleared. '

' 6) Select x1 with the axis feed amount selection switch.

@ To ensure safety, do not select other multiplication ratio until the hard-overtravel
alarm state is cleared. ‘ '

7) Select the axis to be moved with the axis selection switch.

8) Move the axis that caused the hard-overtravel alarm in the opposite direction by the
manual pulse generator, away from its limit. '

caution] When a hard-overtravel alarm has occurred, the interlock axis movement

A interlock can be released by pressing the 2nd O.T. RELEASE button. Be very
careful not to move the axis in the wrong direction after pressing this button. If
the axis is moved further in the direction in which hard overtravel occurred, the
spindle and table may collide with the covers, damaging the machine.

9) After the axis has been returned to within its limits, release the 2nd O.T. RELEASE
button.

5.5 Spindle Operation
This section describes the spindle related operation — spindle start and stop.
- 5.5.1 Conditions for Starting the Spindlé Rotation

To rotate the spindle manually, the conditions that allow spindle rotation must be satisfied.
If the spindle does not start although correct operation sequence is followed, check if the
following conditions are all satisfied.

<Conditions>.
(® The front door and the side door are closed.

m For details, refer to DOOR INTERLOCK FUNGTION.

(@ The operation selection key-switch is placed in either the (operation enable) or
(operation & edit enable) position.

(® A manual mode (handle, kjog, rapid traverse, zero return) is selected.
The status indicator (machine ready) is lit.
The status indicator f=={ (M02/M30) is not li.

The tool is clamped. .
(The status indicator (tool clamp) is lit.)

The machine is not in the reset state.

@0 ©®6O 6

The machine is not in the MO0 or MO1 state.
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55.2

The spindle is not rotating.

The spindle is not jogging. '

The spindle switch E (stop) is not pressed.

There is no spindle related alarm. \

External spindle interlock signal (the signal which disables spindle rotation) is not
input.

The ATC main arm is at the home position.

The spindle is not rotating for orientation.

A spindle speed (S code) is specified.

A sensor tool is not called to the spindle.

The machine is not in the rigid tapping operation.

PP @O

The APC is at the home position. (APC specification)

Checking and Setting the Spindie Speed

When the spindle is manually started, the spindle rotates at the speed which was used last

iin the MDI or memory mode operation. Therefore, to start the spindle manually, it is

necessary to check the presently set spindle speed first and change the presently set
spindle speed if it is not adequate.

The procedure for checking and setting the spindle speed is explained.
@ Once set, the spindle speed remains valid until a new spindle speed is set.

(@ If the spindle speed data is blank, the spindle does not rotate even if spindle
start operation is carried out.

<Checking the spindle speed>

When rotating the spindle manually, check the presently set spindle speed first. If it ‘
' is not adequate for intended operation, change it to the required speed.

, Display the data in the block of the program
PROGRAM  en wopayy 0000 Nooowo presently executed.
G67 GOt F
oL [:El Page A— 57 (4.2.6)
G69 G22 M
&= G KM oD
G0 The S value displayed on the screen is the spindle
% NXT sogf speed to be used.
Spindle speed is not set if S data is blank.
MDD mek wx axs 14:19:25 .
<Setting the Spindle Speed>

To set the spindle speed used for the manual operation, follow the steps indicated below.
1) Place the DOOR INTERLOCK key-switch in the NORMAL position.
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- 2) Close the froht door and the side door.

3) Display the PROGRAM (MDI) screen.

| CQ Page A— 57 (4.2.9)

4) Press the - key and key in the required spindle speed.
<Example> To input 800 min-1
Press the following keys in order:
(=) [o] [=] eom

5) Press the insertion key .
6) Press the automatic operation switch (cyele start).

mfp The required spindie speed is set.
7) Press the [ CURRNT ] soft-key.
8) Make sure that the sef spindle speed is displayed on the screen.
Starting and Stopping the Spindle Rotation
1) Place the DOOR IN-TERLOCK key-switch in the NORMAL position.

2) Close the front door and the side door.

3) Make sure that the status mdncators E (tool clamp) and . (ATC home position)
are lit.

4) Select any of the follewing modes with the mode selection switch:

[E (handle), @ (iog), . (rapid traverse) . (zero return)

5) Change the spindle speed as required with the spindle speed setting
swntches . (increase) and E] (decrease).

(® When the spindle speed setting switch . (increase) is pressed the ovemde
value increases in units of 10%.

(® When the spindle speed setting switch E (decrease) is pressed, the override
value decreases in units of 10%.

@ Spindle speed command by an S code is the spindle speed at 100% override.

6) Start the spindle.
 <Normal directions ;
Press the spindle switch IEI‘ (normal rotation).
<Reverse direction>

Press the spindle switch |E|~ (reverse rotation).

@ Use the spindle speed setting switches to change the spindle speed while the
spindle is rotating. :
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7) To stop the spindle, press the spindle switch E (stop).

@ Stop the spindle rotation before changing the spindle rotation direction.

5.5.4 Spindle Jog Operation

In the manual mode, it is possible to rotate the spindle at a jog feedrate.

Spindle jog operation is possible regardless of the selected operation mode.

Spindle jog operation is used to check tool mounted conditions (run out, etc.).
1) Place the DOOR INTERLOCK key-switch in the NORMAL position.

2) Close the front door and the side door.

3) Place the operation selection key-switch in the (operation enable) or
(operation & edit enable) position.

4) Press the spindle switch k(jog).
The spindle starts in the normal direction at a jog feedrate.

5) Release the spindle switch (jo9) to stop the spindle.

5.6 Turning on Machine Light

A halogen lamp, an incandescent lamp, or a fluorescent lamp is used as a machine light.

CAUTION

A

@

®

Keep the machine light on during setup to ensure safety. If this light is off it
will not be possible to check conditions inside the machine or test cutting
properly, and this may lead to machine damage or machining defects. In
addition, operators could be injured while working inside the machine.

Do not touch the halogen lamp or the incandescent lamp that illuminates
the interior of the machine since it becomes hot and will burn you. Do not
switch the lamp back on immediately after switching it off.

@ The lamp is consumable and is not covered under warranty.

m For the procedure to change the lamp, refer to the MAINTENANCE

MANUAL.

Any position of the operation selection key-switch and any mode can be selected.

1) Press the machine light switch @ .

The lamp is lit; the indicator in the switch also is lit.

2) Press this switch again while the lamp is lit.

The lamp goes off; the indicator in the switch also goes off.

5.7 Coolant Supply

(@) Close the front door and the side door before supplying the coolant so that the
coolant will not splash out.

(® For MV series, chip flush coolant is optional.
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Any position of the operation selection key-switch and any mode can be selected.

supply starts..

Manual B
mode ™ Pre_ss the coolant switch m The indicator in the coolant switch @
ﬁ:‘f‘ (chip removal). =) (chip removal) is lit and chip fiush
coolant is supplied.
=] Press the coolant switch The indicator in the coolant switch
_;‘:' (chip removal) while chip flush  wi>  (chip removal) goes off and chip flush
coolant is supplied. coolant is stopped.
= Press ‘the coolant switch The indicator in the COOlant
Y. (on). ' switch (on) is lit and
coolant supply starts.
Press the coolant switch ‘ The indicator in the coolant
ot (off) while coolant is being switch E‘] (on) goes off and
supplied. the coolant supply is stopped.
Automatic Chip flush coolant supply starts - & “The indicator in the coolant
when M80 (chip flush coolant z . . .
N S S g Ry i o et
¥ )
= & Press the coolant switch : & The indicator in the coolant
£ (chip removal) to stop chip flush = 2| switch [0 (chip removal)
coolant supply during automatic goes oft.
operation. i ]
Coolant %UFP'Y starts when M08 ' -. & The indicator in the coolant
(coolant : N) command is read. » £ switchi E (o) is it
o = P .
'Y Press the coolant switch 15 The indicator in the coolant
0 (off) to stop the coolant supply  EEIP> - switch (on) goes off.
during automatic operation.
T Press and hold the coolant . The coolant is not supplied
(Y. switch (off) for one second oven when M08 command is
or more to make the indicator in » )
the coolant switch {on) ‘
blink.
= Press the coolant switch E -,;\_ ~ The indicator in the coolant
! !r' {on), and the indicator in the 1 2 switch (on) remains
switch is lit and the coolant -

blinking.
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5.8 Chip Conveyor (Chip Conveyor Specification)

caumion]  Keep the chip conveyor operating all the time during automatic operation. [f
A chips accumulate on the conveyor it will not be possible to expel them and the
chip conveyor could be damaged. ‘

@ Close the front door and the side door before operating the chip conveyor.

Any position of the operation selection key-switch and any mode can be selected.

When operating the chip convéyor, always
pay careful attention to the following three
points.

(@D Check if there is any foreign matter on

® Foreign matt Too many chi .
orelgn matier @® Too many chips the chip conveyor belt.

(® Check if too many chips have
accumulated_on the chip conveyor belt.

® Check if there is any abnormal noise
during the operation.

® Abnormal noise

1) Press the chip conveyor switch (forward) and the chip conveyor operates in the
forward direction.

The indicator in the switch is lit.

2) Press the chip conveyor switch [EI {stop) while the chip conveyor is operating and the
chip conveyor stops operating.

3) Press the chip conveyor switch {backward) and the chip conveyor operates in
the reverse direction.

@ The chip conveyor operates in the reverse direction only while the switch is held
down.

The indicator in the switch is it.
5.9 Magazine Indexing Operation
To mount or remove a tool in the magazine, thé magazine can be rotated manually.
<MV series (excluding MV-40M), MH series>

@ Although magazine indexing operation is possible independent of the setting of the
operation selection switch and the selected operation mode, magazine indexing is
not possible while a T command is being executed in automatic mode.

1) Close the magazine door.

2) Place the magazine mode selection switch in the (manual) position.

mp The manual magazine operation indicator is lit.
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@ If the switch is placed in the (manual) position while the magazine is rotating
according to the programmed T command, the manual magazine operation
indicator is not lit. ‘

It is lit after the completion of magazine rotation in the automatic mode.
3) <CW direction> e
Press the magazine indexing switch (normal rotation).

s The pots move from the fibht to the left when viewing the magazine from
the magazine door.

<CCW direction>
Press the magazine indexing switch (reverse rotation).

wp The pots move from the left to the right when viewing the magazine from @
the magazine door. : ;

4) The magazine stops at the next pot position when the magazine indexing switch is
released.

@@ If the manual magazine operation indicator is not lit, the magazine door is
locked when it is closed.
©)

Magazine index is not allowed while the magazine door is opened. If the
magazine is indexed while the magazine door is closed, the magazine door is
locked. '

(® When indexing the magazine for the first time after turning on power or after
the restoration from an error, index the target pot after passing the zero point
dog. ‘

<MV-40M>\ ‘
1) Place the DOOR INTERLOCK key-switch in the NORMAL position.

2) Close ‘the front door and the side door.

3) Place the operation selection key-switch in the @ (operation enéble) or
(operation & edit enable) position.

4) Select any of the following modes with the mode selection sWitch:
E] (handle), EM—_] (jog), (rapid traverse), (zero return)
5) Press the magazine start switch ; .
mp The magaziné rotates while the switch is held down.
6) The magazine stops at the next pot when the magazine start switch is released.

@ When indexing the magazine for the first time after turning on power or after the
restoration from an error, index the target pot after passing the zero point dog.



‘B: PROGRAM
EDITING

This chapter describes the following procedure:
~ (@ Storing a program to the NC memory
® Editing a program stored in the NC memory
® Inputting/outputting a program to or from the NC memory using an external /O device

For the extended program editing function, refer to the instructin manuals
prepared by the NC manufacturer.
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1.1

FOREGROUND AND BACKGROUND

The NC has memory area to store programs.

The memory area is basically divided into two areas: the foreground area, for programs
that will directly operate the machine, and the background area, where the stored data
cannot be used to directly control the machine.

’ (D Register programs used for machining in the foreground area. A program stored in

this area cannot be edited during automatic operation.

(® A program stored in the foreground area must be transferred to the background area
so it can be edited during automatic operation.

N Program editing and program input/output to/from the background area are possible
EI% regardless of the selected operation mode.

(® A program input to or edited in the background area must be transferred to the
foreground area to be run.

~ Machine
Operation section v NC
~— Memory area
input
Input
Foreground area
Oufput 1
» I . NC
External /O [BG-END] [BG-EDT] operation
device [ , ¢ panel
" Input
Input
Background area
Output

Foreground Editing
Foreground editing is an operation to edit a program in the foreground area when the edit
_mode ( . ) is selected with the mode selection switch.

When a program is being edited in the foreground area, the automatic operation cannot be
done.
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1.2 Background Editing

Background editing is an operation to edit a program displayed on the screen while
executing another programin the automatic mode.

Regardless of the current NC operation mode, whether it is in the automatic mode or not,
or of the setting of the mode selection switches, background editing is possible. Any
alarms generated during background editing will not influence foreground machine
operation and any alarms generated in foreground machine operatlon will not influence
background editing.

Usually, program input or edit operation is executed in background if such an operation is
. required during automatic operation.

<Cautions on background operation>

~ (D Do not press the reset key z duririg background editing.
lf the reset key z is pressed, the NC wnII be reset.

caumion| Do not press the reset key | /|  during background edmng since automatic

A operation will be reset and the machine will stop suddenly; this could damage
the machine. :

(® When finishing background editing, always press the [ BG-END ] soft-key.

@ If the [ BG-END ] soft-key is not pressed, the program edited in the background
area cannot be stored in the memory.

® 'Baokground editing is only possible for a program which is not used in the fdreground

operation. .

An attempt to edit the program selected for foreground operation will generate a BP/S
alarm (140 BP/S ALARM). :

If the program selected for the background ed,itin‘g is selected for foreground
operation, a P/S alarm (alarm code: 059, 078) will be generated in the foreground
operation. '

(@ The P/S alarm, which can occur in background editing, is the same as the P/S alarm
that occurs in foreground editing. To distinguish this alarm from the foreground alarm,
check the data input line for the background editing screen.

The BP/S alarm is cleafed when any edit operation (pressing a key) is carried out.

(® Al programs delete operations are not possible during background editing.
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STORING A PROGRAM TO NC MEMORY

Programs created by é programmer should be input to the NC memory area.

Two different methods are available: To use data entry keys on the operation panel
To use an external I/O device |

(D Using data entry keys (Foreground)

(® Using data entry keys (Background)

(® Using an external I/O device (Foreground)

(@ Using an external /O device (Background)

This section gives an operational procedure to store a program into the NC memory area
using the data entry keys.

m For the procedure to input a program using an external /O device, refer to page
B-14(5).

(@) Only when the operation selection key-switch is placed in the (operation
& edit enable) position, storing a program can be done.

(® When inputting a program number, the “;” (EOB) code cannot be input
following a program number. :

(® When a program is input in the background edit mode, press the [ BG-END ]
~ soft-key to end the background edit mode.

If the [ BG-END ] soft-key is not pressed, the program input in the background
area cannot be registered to the foreground area.

Mnm When using the flat panel type, always place the operation selection key-switch
A in the (operation enable) or (operation disable) position after

completing program entry. Be aware that the program will be updated if
program editing operations are carried out with the operation selection
key-switch at the (operation & edit enable) position. If the program is
executed after being accidentally updated in this way the machine could
operate unexpectedly, causing damage to the machine.
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C Start of Operation )
Y

| (operation & edit enable)

ration selection key-switch:

(Foreground edit) (Background edit)

| Mode selection switch: [2] (edit)

—

Y
| Mode selection switch: Other than| 2 ](edit) |

l ' Program key ~ I I . Program key |
v ' v

Soft-key: [ PRGRM ] | , R Soit-key: [ (OPRT)] |
‘ ) ‘ )

C Program edit screen ) [ Soft-key: [ BG-EDT ] B

v

L k‘Soft-,key: [PRGRM] |

\
| Data entry key: |
' v

(_ Program background edit screen )

l v P}ogram number I

v
| Insertion key
¥

[ Dataentry key: [=] (EOB)
Y

I Insertion key

\
I Program | :

One block of program input?

| Data entry key: [=] (EOB) |

v
‘  Insertionkey || |

Yes

No (Background editing) N

(Foreground editing) ¥ > Soft-key: [ BG-EDT ]
Operation selection [B<f  (operation enable)
key-switch: f)] (operation disable)

( End of Operation )
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3. SEARCH FUNCTION

To edit a program or start a program from a block, locate the program block or word with
the search function.

Three different search functions are available:
—  Program number search
— Sequence number search

— Word search

3.1 Program Number Search
The procedure to locate the required program in the NC memory is explained below.
The program search function can be used in the edit mode or the memory‘mode.

This function is used to locate the program to be edited in the edit mode and the program
to be executed during automatic operation in the memory mode.

This function is also used to search the head of a program.

( start of Operation )

Mode selection switch: (edit)

(memory)

| Soft-key: [ PRGRM ] |

< Program edit/memory ‘screen )

(Search in the progrém
registered order)

(Direct search using
program number)

Search method?

&

4 y

I Program number | I Soft-key: [ (OPRT) ] |
T | |
| Soft-key: [ O SRH ] | | Soft-key: [O SRH ] ]
v .
The searched program is displayed
on the screen and the searched . "
program number is identified by the Required program displayed?
reversed display .

Yes

- ‘ ( End of Operation )
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3.2 Sequence Number Search

oon / The sequence number search function is used to
M 00 Rl | E N .
’ . @sz2..., (( : w search for a sequence number in a program in the

edit or memory mode.

To start the automatic operation : f '
from this block To add program infomaton This function is used to locate a specific block in a
= q;—‘,‘ o program to be edited in the edit mode, or start
Mo ! = automatic operation from in the memory mode.
»l I' NO.130 =

@@ Enter the sequehoe number to be searched for exactly as it appears in the
program.

For example, when searching for “N00007”, “N7" cannot be used to search for
“N00007".

(® Pressthe [ SRH t ] soft-key to search for a sequence number located before
the current cursor position.

< Cautions for using the sequence number search function for starting automatic
operation from the seéarched block>

QQ / -~ Coordinate values ahd M,S,T,G,and F codes in ,
; 0 Gsg., a0z the blocks skipped during b

. | 00120 ¢ ~ the blocks skipped during sequence number

. f ’ /

~search operation do not change the coordinate

Blocks ski d .
Sooponoe mumber search u values or modal M, S, T, G, and F codes in the
operation To restart the .

operation from this NC.

ot tho M.
ihu?h andF 'zod'es‘ Usually, a block chosen as the target of a
e WO! - . , .

Soordinato system sequence number search operation is the first

1f the necessery block of a machining process.

active, specify them . .. .

in the MDI mode. However, if machining is to be restarted from a

block in the middle of a machining processes,
specify the M, S, T, G, and F codes, and the work
coordinate system selection command, etc. into
the starting block in the MDI mode after checking
the status of the NC unit.

<Sequence number search in a sub-program>

To search for a sequence number in a sub-program, search for the sub-program before
attempting the sequence number search.
If the sequence number is searched for directly without searching for a sub-program
number first, the enabled operation is the same as a sequence number search of the
program. , ,
If the specified sequence number is found in the main program, that block is
searched for.

If the specified sequence number is not found in the main program, an alarm
occurs. '
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<Sequence number search operation procedure>

| ( Start of Operation )

(Edit mode) (Memory mode)

[ Mode selection switch: [2] (edit) | | Mode selection sw;tch: [2] (memory) |
| Program tey | | Program key ‘ ]
| Soft-key: : PRGRM] | | Soft-key: # PRGRM ] |

| Program searc: [T)PageB-6 | | Program search [T | PageB-6 |
[ Data entrj key: [N)] | | Sequenc: number |

| Sequenc: number | | Soft-key:+[ N SRH] |

| softkey:[ anIl Jor[SRHT] |

v

number in the program is identified by the reversed display

< - The searched sequence number is displayed at the upper right area and the sequence >

( End of Operation )

Word Search

A word search operation is required when editing a program. First, the program to be
edited is called by the program number search operation and, then, the word to be edited
is located by the word search operation. ‘

The following three methods are used for the word search operation:
—  Searching for a wdrd with the cursor control keys
— Searching for a word with the page selection keys

—~  Searching for a word with the data entry keys and the soft-keys

<Cautions on word search using data entry keys and soft¥keys>

@@ If the searched word appears more than once in the program, the first
occurrence of the word located after the current cursor position is searched for.

(@ Enter the word to be searched for exactly as it appears in the program.

~ For example, when searching for “M03”, “M3” cannot be used to search for

- HM03”- .

@A Press the [ SRH 1 ] soft-key to search for a word located before the current
cursor position.
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- <Word search operation procedure>

C Start of Operation )

| Mode selection switch: [®] (edit) |

| Program key |

v

| Soft-key: [ Pnaah 1 |

( Program editscreen )

| Search for the program to be edited: [T ] Page B-6 |

(Cursor control keys) %}mmﬂa entry keys and soft-keys)

o 1.___(Page selection keys) -
Cursor control keys: | t || 4 || =] -]

| Page selection keys: [57]%] 2 | Word to be searched |

v

Soft-key: [ SRH { ] or
[SRH 1]

v

The searched word is identiﬁed)

Required word searched?

Required word searched?

by the reversed display

| Yes

(' End of Operation )

1. Hold down the cursor control key and the cursor moves continuously word by word.

The cursor will be located on the first word of the next block.

The cursor will be located on the first word of the previous block.

The cursor moves to the right, word by word.

(=]

The cursor moves to the left, word by word.

2: Hold down the page selection key and the pages change continuously.

The next page is dlsplayed The cursor will be located on the first word
of the page.

The previous page is displayed. The cursor will be located on the first
word of the page. ;

(| [#]
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3.4 Program Head Search

The program head search function is uséd to locate the head of a program when editing a
program or after the NC is reset during automatic operation.

(' Start of Operation )

(Edit mode) (Memory mode)

Mode selection

I "~ Mode selection switch: (edit) | l Mode selection switch: (memory) |
ﬁ I Program key ] [ Program key ' |
o | Softkey: [PRGRM] | | Soft-key: [ PRGRM ] |
) ‘ v
C Program edit screen ) - C Program screen )
(Reset key) (Soft key) I Softkey: [ (OPRT)] |
Selection of program v
head search method | , Soft-key: [ REWIND ] J
‘ v
L Reset key I I Softkey: [ (OPRT) ] I : The cursor moves to the head of the
Y program and the program number is
| Softkey: [REWIND] | displayed is a reversed display

(' End of Operation )

The cursor moves to the head of the
program and the program number is
displayed is a reversed display

_ ' v
ﬁ C End of Operation )
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4.

PROGRAM EDITING

“Editing a program bmeans the procedure to change a part of the program, already stored in

memory, into the most appropriate one to meet the intended operation, using the data
entry keys and program edit keys,

<Alteration>

This operation is used when changing the word in the program for a new word or
block. '

<Insertion>

This operation is used when inserting a new word or block between the words in the
program. :

<Deletion>
This operation is used when deleting a block or word in the program.

@ Before deleting the data, make sure that the words, blocks, or programs going
to be deleted are those that may be deleted. Once the deletion key is

pressed and the words, blocks, or programs are deleted, there are no ways to
restore them.

@@ Before editing a program, select foreground or background editihg.

Page B - 1 (1.1) for foreground editing
Page B - 2 (1.2) for background editing

(@ Only when the operation selection key-switch is placed in the (operation
& edit enable) position, program editing can be done.

(® When a program is input in the background edit mode, press the [ BG-END ]
soft-key to end the background edit mode. If the [ BG-END ] soft-key is not
pressed, the program input in the background area cannot be registered to the
foreground area. '

(@ Press the cancel key if an error is found in the keyed word or block
before pressing the alteration key or insertion key ‘ .

(® To alter or insert a block of data, move the cursor to position where the block is
to be altered or inserted. Key in the new block and press the , (EOB) key.
Then press the alteration key or insertion key .

cauton]  When using the flat panel type, always place the operation selection key-switch
A in the ‘(operation enable) or (operation disable) position after

completing program entry. Be aware that the program will be updated if
program editing operations are carried out with the operation selection
key-switt:h at the (operation & edit enable) position. If the program is
executed after being accidentally updated in this way the machine could
operate unexpectedly, causing damage to the machine.
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- <Program editing operation procedure>

( Start of Operation )

v

ration selection key-switch:

(Background edit)

| (operation & edit enable)

(Foreground edit)

Mode selection switch: (edit) I

Program key ) I

l

Soft-key: [ PRGRM ] |

Y

Program edit screen

~ <

<
<

—®

Y »
| Mode selection switch: Other than(edit) I

[ Program key | I
v

| Soft-key: [ (OPRT) ] ]
Y

| Soft-key: [ BG-EDT ] |
v

| ; Soft-key: [ PRGRM ] |

< Program background edit screen )

Program to be edited?

Y

Search for the program to be edited

I:D PageB-6
Cursor located at the No
osition to be edited?
Yes (Sequential)

A

Cursor moving method

Move the cursor using the page
selection keys and the cursor
control keys

(Direct)

y
Search for the word to be edite:

[T]PageB-8 .

(Deletion)
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: @ (Alteration)

<

Contents of alteration {

| Data to be altered | | Data to be altered |
I Alteration key | |  Dataentry key: [=] (EOB) |
I Alteration key I

|

Another alteration?

End of edit?

Yes
(Background editing)_>| Softkey: [ BG-END ] I

(Foreground editing) ¢

Operation selection 8| (operation enable)
key-switch: £ (operation disable)

( End of Operation )

(Insertion)
(Word) i~
: Contents of insertion

I Data to be inserted | | Data to be inserted - |
v

| Insertion key | - [ Daaentrykey: [=] (EOB) |
’ ¥

l Insertion key l

Ancther insertion? Yes

X

End of edit?

Yes
{Background editingL’I

- (ForeQround editing) ¥ _ Soft-key: [ BG-END ] |

Operation selection B - (operation enable)
key-switch: E (operation disable)

]

(' End of Operation )
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@ (Deletion)
Contents . : P
(Contents of program) Contents of deletion (Program)

D key:
(Multiple blocks) l ata entry Key I

(Word) Contents of deletion
' Specified program All programs
e prograrm) Contents of deletion (Al prog )

(One block)
X
X

Search for the first Search for the first )
Program number

tse;":;f'tge word| | ord of the block fo be | | word of the first F Data entry keys:
- © deleted block to be deleted of the program to ;
[T]PageB-8 [T]PageB-8 [T]rageB-8 be deleted El
¥ | T
l Deletion key I Data entry key: key in the first word || ‘
[=] (EOB) of the last block to Deletion key |
1 be deleted
|  Deletion key |
[ Deletion key |
)
| Dataentry key: [w=] (EOB) |
v
1 Deletion key |
v
Another deletion?
End of edit?
Yes_ ‘ ,
(Background editing) -
(Foreground editing) g —*l Soft-key: [ BG-END ]

Operation selection [Bcfl  (operation enable)
key-switch: A] (operation disable)

( End of Operation )
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5.

5.1

INPUTTING AND OUTPUTTING A PROGRAM USING
EXTERNAL 1/0 DEVICE

The programs stored in the NC memory can' be output to an external I/O device or
programs can be input to the NC memory from an external I/O device. The procedure to
input or output a program using an external /O device is explained in this section.

For program input/output operation, the I/O device to be used must be set first. This I/O
device setting procedure is explained in 5.1, “Preparation”. After that, program input
procedure and program output procedure are explained in the following order:

() Inputting a program (foreground)
® Inputting a program (background)
(® Outputting a program (foreground)
(@ Outputting a program (background)
Preparation

Set the parameters to meet the external 1/O device to be used. Once set, the parameter
settings may not be changed unless the external /0 device is changed.

C Start of Operation )

[ Connect the external I/O device I

I Mode selection switch: fv (MDI) I

l Offset/Setting key I
Y

| Softkey: [ SETING] - |

Y

C Parameter setting screen )

v

Display the SETTING (HANDY) screen
using the page selection keys

v

Move the cursor to “/O CHANNEL”
using the cursor contro! keys.

¥

| Data setting* i I ) E[:] For setting data, refer to the instruction manuals
- prepared by the NC manufacturer.

v
| Input key |

( End of Operation )
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5.2 Inputting/Outputting a Program

<Cautions on program input/output operation>

CAUTION

A

@@

®

®

When using the flat panel type, always place the operation selection key-switch
in the (operation enable) or (operation disable) position after
completing program entry. Be aware that the program will be updated if
program editing operations are carried out with the operation selection
key-switch at the (operation & edit enable) position. If the program is
executed after being accidentally updated in this way the machine could
operate unexpectedly, causing damage to the machine.

if an existing program number is used when inputting a new program, an alarm
is generated.

Program input/output stops when the [ STOP] soft-key is pressed.

Pressing the reset key also stops program input/output.

The input program is appended to the specified program in the NC memory
when the [ CHAIN ] soft-key is pressed.

<Program input/output operation procedure>

( Start of Operation )

Preparation for program input/output
[T]PageB-15
R
Operation selection key-switch: (Background editi
(operation & edit enable)
(Foreground editing)
' .
| Mode selection switch: (edit) | | Mode selection switch: Other than| ® |(edit) |
;! ,
| Program key | I Program key l '
¥ ‘ v
1 Soft-key: [ LIB | [ Softkey: [ (OPRT) ] -
v
( Program directory screen (background) ) ' l Soft-key: [ BG-EDT ] |
, ’ T
| Soft-key: [LIB ] |

(Program directory screen (background) )

Input/output
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@ <Program input: From external /O device to NC memory>

<

The progfam number goihg to Yes
be used found in the directory?
Program number assigned No N
to the program to be input?
Do you want to change the Yes
assigned program number?
C— \
| Softkey: [ (OPRT) ] | | Softkey:[(OPRT)] |
¥ ' v
| Continuous menu-key: [ m= ] I | Continuous menu-key: [ =] - |
v ; y___
| Soft-key: [ READ ] | | Data entry key: [0] |
¥ ‘ v
| Soft-key: [ EXEC] | | New program number |
)
| Soft-key: [ READ ] e
7 :
| Soft-key: [ EXEC ] |
]
| Program key |
v
| Soft-key: [LIB ] |
v
Program directry screen )
he program number of the No
program having been input
. . No
End program lnw
“Yes -
(Background editing) [ Softkey: [ (OPRT)] |

. K

(Foreground editing) vy : | Soft-key: [ BG-END ] |
Operation selection [Bcf| (operation enable) ]
key-switch: A] (operation disable)

,
( End of Operation )
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: o <Program output: From NC memory to extemnal /O device>

Check the program number of the
program to be output in the directory

Y

| Soft-key: [ (OPRT) ] |

!

r Continuous menu-key: [ s ] J

Data entry key: |

v
[ Program number of the program to be output l
v .
[ Soft-key: [ PUNCH ] |
v

Soft-key: [ EXEC |

Another program to output?

(Specified program Program output type

Y
[ Data entry keys: [0 -] o s7 o7 91 |

[ Sotkey: [PUNCH] |

Soft-key: [ EXEC ] |

Foreground editing)

Y

(Background editirggL_[

Return menu key: [ -= ]

v

|

Soft-key: [ (OPRT)]

|

v

Operation selection
key-switch:

Ly

[&

(operation enable)
(operation disable)

Soft-key: [ BG-END ]

4
(—End of Operation )







C: OPERATION
PREPA RATIONS

This chapter describes the preparatory steps necessary before starting mass production.
These steps include registration of tool data, mounting/removing tools, and inputting the -
offset data for setting the workpiece zero. ‘

@ : caution|  Since the workpiece fnaterial,r shape, and machining methods differ largely
A among the customers, this manual cannot cover all kinds of workpieces.

Since the procedure and the numerical values explained in this chapter may not
be the most proper for customer’s specific workpiece, take the explanation in this
chapter for the reference and find the more proper method for your specific work.
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1. TOOL REGISTRATION
This section describes the tool registration procedure for the following six types of
registration operation.
Registering the tool number
Registering the light tool (MH series: NT tool specification)
Registering the FMT tool (MH series: U-axis specification)
" Registering the U-axis tool (MH series: U-axis specification)
Registering the spindle tool
Registering the empty pot (MV series)

Registering the next tool (MH series)

CNCONONONCNONONS,

Registering the sensor tool

UTION When registering a cutting tool, make sure that the correct tool is registered
correctly.

>

If a wrong cutting tool is registered or if wrong data is set, the spindle speed
may become faster than the allowable limit of the cutting tool mounted to the
spindle. If this occurs, the cutting tool may be broken or it may come off the
spindle, causing damage to the machine.

@ When registering the cutting tools, register the cutting tools in the pots first.
Registration of the spindle tool should be made after that.

(@ Tool registration is not allowed during the ATC cycle or while the magazine is
rotating. ‘ .

<Registering the tool number> —> Tool registration screen (details)

M The correspondence between the tool number and the pot number where the tool is stored
should be registered.

Set the tool number of the tools which are mounted in the magazine pots.

<Registering the light tool (MH series: NT tool specification)> —> Tool registration
screen (sub items)

Set the tool number and whether or not the tool is light tool (less than 20 kg) for the cutting
tool mounted in the magazine pot.

The maim arm rotation speed during ATC cycle is changed according to the tool weight.

<Registering the FMT tool (MH series: U-axis specificatien)> —>Tool registration
screen (sub items)

Set the tool number and whether or not the tool is FMT tool for the cutting tool mounted in
the magazine pot. )
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<Registering the U-axis tool (MH series: U-axis specification)> —>Tool registration
' : screen (sub items)

Set the tool number and whether or not the tool is U-axis tool for the cutting tool mounted
m the magazine pot.

- <Registering the spindle tool> — Tool registration screen

If a tool is manually mounted to the spindle, the tool number of the tool mounted in the
spindle should be set. ' :

If the tool number of the spindle tool is not correct at an occurrent of a trouble the tool
number should be changed

<Registering the empty pot (MV series)> —> Tool registration screen

If the pot number of an empty pot is not correct at an occurrent of a trouble, the pot
number should be changed.

Usually, this operation is not used.
<Registering the next tool (MH series)> — Tool registretion screen

If the tool number of the next tool is not correct at an occurrent of a trouble, the next tool
number should be changed. :

Usually, this operation is not used.
<Registering the sensor tool> —> Tool registration screeh

When using the sensor tool, the tool number of the sensor tool shodld be set to “SENSOR -
TOOL 17 and “SENSOR TOOL 2". :

With this setting, the sensor tool interlock function becomes valid when a sensor tool is
mounted to the spindle to disable automatic and manual spindle rotation.
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<Tool registration procedure>

( Start of Operation )
' Y

| Mode selection switch: [B] |
]

I Custom key l
v

| Soft-key: [ TOOL ] ]

( Displaying the tool registration screen )

{ ~ Softkey:[NEXT] |
Y

(Displaying the tool registration screen (details) )

4

Moving the cursoi
to a pot number for tool
registratio!

(Sequential setting) (Direct setting)

y ‘ 3

Move the cursor with the page selection | [ Pot number where tool number s set |
keys and cursor control keys T
, I Soft-key: [N SRH ] |
‘ ]
Y
I ' Tool number 1 |
¥
l Soft key: [ SET] |

(End of tool number registration)
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(MH series)

Machine% ' 1
(MV series) ¢ o Soft-key: [ DATA ] |
| Soft-key: [ NEXT ] ‘ — y
Displaying the tool registration screen
v (sub items) *2

Move the cursor to the data field of the
item to be set — spindle tool, empty pot,
next tool, sensor tool 1, and sensor tool
2 using the cursor control keys.

[7 (Sequential method to the pot number Direct)
- where data is set
| Tool number or pot number 1 I
- v : i y
I Soft-key: [ SET ] | ' To use the page selection I Pot number for data setting |
keys y

|  softkey:[NSRH] |

Another item to be set? ; ]
Move the cursor to the data field of the
required data setting item using the
| Soft-key: [ EXIT ] I cursor control keys. *3

y
( End of Operation )

~ ¥
[ Data entry key: @or E] "4 I
y

I . Input key |
y
| Soft-key: [ WRITE ] |

Yes

Another data setting item?

No
( Endofsetting forsubitems )
I

@ I: @ Atool number is input in a number up to four digits.
The first digit indicates the tool diameter classification as follows:

Large diameter tools ..... SmAn (example: 9001)
Medium diameter tools ... 1HEIMto SMMME  (example: 1002)
Small diameter tools ..... ommm (example: 0003)

[_:1:3 ' For details, refer to the PROGRAMMING MANUAL.

- ® A tool number already registered cannot be set. If it is set, an error
message is displayed.

*2; Tool number registration is also possible at the tool registration (sub item)
screen.
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@ *3: (@ MH series (NT tool specification): Move the cursor to the data field of light
tool.
(® MH series (U-axis specification): - Move the cursor to the data field of
U-axis tool and FMT tool.
..

Setting ltem Setting
Light tool (NT tool specification) Less than 20 kg - [1]
; |20 kg or more [0]
U-axis tool (U-axis tool specification) | U-axis tool , [1]
Other than U-axis tools [0]
FMT tool (U-axis tool specification) | FMT tool [1]
‘ Other than FMTtools [0]
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2. MOUNTING AND REMOVING TOOLS

This section describes the procedure used for mounting and removing tbols at the
magazine and the spindle.

caumion] @ Before mounting a tool in the spindle and/or magazine, clean the tapered
A hole in the spindle, the tool shank of the tool holder, and the magazine pot

with clean cloth. . if a tool is mounted in the spmdle without removing
foreign matter or chips from the tool holder taper shank, it will cause run
out of the tool mounted in the spindle when the spindle is rotated and also
damage the tapered hole in the spnndle due to scratching.

® When mounting tools in the magazine, arrange them so that they are
evenly balanced in the magazine. If the tools are mounted only in a
specific area, magazine operations will be restricted to the area where the
pots with tools mounted in them are located and this will adversely affect
the machine.

(® When mounting and removing tools, be very careful not to drop the tools.
Never touch the tools with your bare hands.

2.1 Check ltems When Mounting Tools

The items that must be carefully checked when mounting tools are indicated in the table
below. Use this table when carrying out the work to ensure correct operation.

. , ~
Check ltems Check
Column
1 Are the tool holders and the retention knobs cleaned before mounting a
' cutting tool?
Mourtin 2 | Are cutting tools free of abnormal wear and/or breakage‘?
the 1-00'2 3 | Are tool shape and material proper for intended operation?
4 | Are cutting tools mounted to the tool holders correctly? -
5 | Is the tool overhang appropriate?
6 When mounting a boring bar in the spindle, is the tool tip set in the direction
opposite to the tool shift direction?
7 | Are all cutting tools registered?
8 | Is tool size code entered correctly?
9 | Are tool numbers allocated correctly for different size of cutting tools? )
10 Are cutting tools mounted taking the maximum diameter of the adjacent
tools into consideration? }
11 Are pots adjacent to a large diameter tool assigned for small diameter tools
or left empty? P
2.2 Mounting Tools in the Magazine
<MV-40M>
1) Display the TOOL ENTRY screen.
T oo BT s |
por R por oo m ‘Page A— 63 (4.7.3)
(] 0001 1 0011
02 0002 12 o012 - . . .
B e 13 o8 2) Check the information of the tool to be set in each pot of the
%  ooe 16 oo magazine.
07 0007 17 0017
08 0008 18 0018
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3) Rotate the magazihe to bring the desired pot into the tool
setting position.

CE;\ Page A—85 (5.9)

4) Press the [ DOOR UNLOCK ] switch to unlock the side door.
Then open the side door.

5) Align the key slot in the tool holder with the key in the pot and
insert the tool securely into the pot.

caumon|  Cutting tool edge is sharp and dangerous. Pay
A sufficient care when holding a tool by bare hands.

You may be injured due to sharp edge.

6) Close the side door.
7) To mount another tool in the magazine, repeat steps 2) through 6) above.

@ Mount only the tools which are within the limits. The tools must be arranged so that
they are evenly balanced in the magazine.

CQ For the restrictions on the tools, refer to the MAINTENANCE MANUAL.

<MV series'(exciuding MV-40M)>

1) Display the TOOL ENTRY screen.
O TO0L 1001 EMPTY POT 005 ~
POT  TOOL POT  TOOL m Page A-63 (4.7.3)
01 0001 1 0011 .
02 0002 12 0012 ‘ .
YRR+ oo 2) Check the information of the tool to be set in each pot of the
% % & o |.  magazine.
07 0007 17 0017
08 0008 18 0018

3) Rotate the magazine to bring the desired pot into the tool
setting position.

m Page A— 85 (5.9)

4) Open the magazine door.

5) Align the key slot in the tool holder with the key in the pot and
insert the tool securely into the pot. ‘

caumon|  Cutting tool edge is sharp and dangerous. Pay
A sufficient care when holding a tool by bare hands.

You may be injured due to sharp edge.

6) Close the magazine door.
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7) To mount another tool in the magazine, repeat steps 2) through 6) above.

Mount only the tools which are within the limits. The tools must be arranged so that
they are evenly balanced in the magazine.

m For the restrictions on the tools, refer to the MAINTENANCE MANUAL.

8) After setting all desired tools, place the magazine mode selection switch in the
(auto) position.

<MH series> |
1) Display the TOOL ENTRY screen.
[TO% ITEggEYI 0001 R% f’gTOLmoooz ‘
POT  TOOL POT = TOOL Dj Page A-63 (4.7.3)
0t 0001 1" 0011
02 0002 12 0012 ) . . .
n o, k. 2) Check the information of the tool to be set in each pot of the
% ome 1o ool ‘magazine.
07 0007 17 0017 ’
08 0008 18 0018

3) Rotate the magazine to bring the desired pot into the tool
setting position. \

CQ Page A— 85 (5.9)

4) Open the magazine door.

5) Align the key slot in the tool holder with the key in the pot and
insert the tool securely into the pot.

caumon]  Cutting tool edge is sharp and dangerous. Pay
A sufficient care when holding a tool by bare hands.

You may be injdred due to sharp edge.

6) Close the magazine door.
7) To mount another tool in the magazine, repeat steps 2) through 6) above.

Mount only the tools which are within the limits. The tools must be arranged so that
they are evenly balanced in the magazine.

CEJ For the restrictions on the tools, refer to the MAINTENANCE MANUAL.

8) After setting all desired tools, place the magazine mode selection switch in the ;
(auto) position.
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23

Removing Tools from the Magazine

<MV-40M>

1) Rotate the magazine to bring the pot which stores the tool to
be removed into the tool setting position. '

CQ Page A - 85 (5.9)

2) Pressthe[ DOOR UNLOCK ] switch to unlock the side door.
Then open the side door.

3) ' Puli out the tool from the magazine.

Cutting tool edge is sharp and dangerous. Pay

| sufficient care when holding a tool by bare hands.

You may be injured due to sharp edge.

4) Close the side door.

5) To remove another tool from the magazine, repeat steps 1) through 4) above.

<MYV series (excluding MV-40M)>

1) Rotate the magazine to bring the pot which stores the tool to
be removed into the tool setting position.

m Page A— 85 (5.9)

2) Open the magazine door.

3) Pull out the tool from the magazine.

CAUTION

A

Cutting tool edge is sharp and dangerous. Pay
sufficient care when holding a tool by bare hands.

You may be injured due to sharp edge.

4) Close the magazine door.

5) To remove another tool from the magazine, repeat steps 1) through 4) above..

6) Place the magazine mode selection switch in the (auto) position.

<MH series>

1) Rotate the magazine to bring the pbt which stores the tool to
be removed into the tool setting position.

[:Q Page A -85 (5.9)

2); Open the magazine door. .
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3) While holding the tool by hand, step on the pedal of the
" magazine tool unclamp footswitch while pushing the lock
release plate forward.

[:]j " Page A— 42 (2.23)

4) . Pull out the tool from the magazine.

cauton] Cutting tool edge is sharp and dangerous. Pay
A ‘sufficient care when holding a tool by bare hands.

You may be injured due to sharp edge.

5) - Close the magazine door.

6) To remove another tool from the magazine, repeat steps 1) through 4) above.
7) Place the magazine mode s’election switch in the (auto) position.
2.4 _Mounting a Tool in the Spindle
<MV-40M>

1) Place the operation selection key-switch in the (operation enable) or
(operation & edit enable) position.

~ 2) Select any of the following modes with the mode selection switch:
E (handle), [!M__J (jog), (rapid traverse), (zero iﬁefurn)"
3) Press and hold the tool unclamp switch )

4) Align the key slot in the tool shank with the drive key in the
spindle and insert the tool into the spindle hole.

.5) Release the tool unclamp switch .

6) After making sure that the tool is clamped, release the tool.

» The tool is clamped in the spindle and the status indicator (tool clamp) is
lt. ' ‘

<MV series (excluding MV-40M)>

1) Place the operation selection key-switch in the (operation enable) or
(operation & edit enable) position. ’

2) Select any of the following modes with the mode selection switch:

EI (handle), @ (jog), (rapid traverse), (zero return)
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3) Press the tool unclamp switch .

4) Align the key slot in the tool shank with the drive key in the
spindle and insert the tool into the spindle hole.

5) Press the tool clamp éwitch .

6) After making sure that the tool is clamped, release the tool.

- = The tool is clamped in the spindie and the status indicator (tool clamp) is
lit.

<MH series>

1) Place the operation selection key-switch in the (operation enable) or
(operation & edit enable) position. ' ’

'2) Select any of the following modes with the mode selection switch:

(handle), @ (jog), (rapid traverse), (zero return)

3) Press the tool unclamp switch .

4) Align the key slot in the tool shank with the drive key in the
spindle and insert the tool into the spindle hole.

5) Press the tool clamp switch .

6) After making sure that the tool is clamped, release the tool.
s The tool is clamped in the spindle and the status indicator (tool clamp) is
lit. .
2.5 Removing the Tool from the Spindie

<Conditions required to unclamp a tool>

The tool in the spindle may be unclamped when the following conditions are satisfied. If

the tool cannot be unclamped if the tool unclamp switch / is pressed, check if
the following conditions are all satisfied.

@ A manual mode (handle, jog, rapid traverse, zero return) is selected at the machining
center.

@ An ATC cycle is not being executed.

-(® The spindle has been stopped.

(@ Air pressure is proper. |

® The ATC main arm is at the home position.
(® The ATC MANUAL screen is not displayed.
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<MV-40M>

1) Place the operation selection key-switch in the (operation enable)
or (operation & edit enable) position.

2) Select any of the following modes with the mode selection switch:

(handle), @ (joq), (rapid traverse), (zero return)

3) Hold the tool with your hand.
l 4) Press and hold the tool unclamp switch .

' = The tool is removed from the spindle.

/

<MV series (excluding MV-40M)>

1) - Place the operation selection key-switch in the (operation enable)
or (operation & edit enable) position. '

2) Select any of the following modes with the mode selection switch:

IE] (handle), E (jog), ’(rapid traverse), (zero return)

3) Hold the tool with your hand.
4) Press the tool unclamp switch .
ma)p The tool is removed from the spindle.

<MH series>

1) Place the operation selection key-switch in the @ (opération enable)
or (operation & edit enable) position.

2) Select any of the following modes with the mode selection switch:
E:l (handle), @ (iog), (rapid traverse), (zero retUm)
3) Hold the tool with your hand.
4) Press the tool unclamp switch , .
s The tool is removed from the spindle.
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3.  SETTING UP FOR APC OPERATION (MH SERIES)

This section describes the setup operation for the APC.

3.1 Mounting and Removing a Workpiece (at Setup Station)

To mount/remove a workpiece, follow the steps indicated below.

LOCK
LOCK LOCK
LOCK LOCK
LOCK LOCK
LOCK

1) Open the setup station door.

@ (D While the indicator in the setup button | @ | is lit, or

- during APC cycle, the setup station door is locked and
cannot be opened.

(@ With MH-63, the setup station doors open and close
right and left.

2) Step on the footswitch for pallet rotation, at the setup station.
: » The pallet location pin is extracted from the pallet.
3) Rotate the pallet manually to index it to the required position.
mp The pallet can be indexed in intervals of 45°.

caumon|  Take due care to avoid being injured by the workpiece
A or fixture when rotating the pallet.

4) After positioning the pallet to the required position, step on the
footswitch again. '

5) Repeat steps 2), 3) and 4) to mount or remove a workpiece or
fixture. ‘

WARNING | When mounting or removing workpieces or
workpiece holding device at the setup station,
do not exert force in the direction the pallet will

be lifted or tilted.

Because the pallet is not clamped at the setup

station, if excessive force is applied to the

pallet, it may fall from the setup station,
causing serious injuries or damage to the

machine. ,

6) After setting a workpiece and fixture on the pallet, return the
pallet to the initial position.

7) Close the setup station door.
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3.2

3.3

Pallet Setup Operation

1) Position the APC setup station at the home position.
/:Q Page C — 13 (3.1)
2) Close the setup station door.

3) Press the setup button on the APC operation panel.

mp The indicator in the setup button is lit and the lock pin is fitted into the -
setup station door.

sy The pallet is placed in the “setup completed” state.

(@ To release the “setup oompleted” state, press the setup button again. The

indicator in the setup button | goes off and the setup station door lock
is released.

(@ During the APC cycle, the setup station door is locked even if the indicator
in the setup button E is off. '

Settmg a Program Number

By setting a program number on the WORK NUMBER screen, the machining program is
automatically called for the individual pallets and machining starts using the called
program. :

A-STATION

B-STATION

[WORK NUMBER] 1) Display the WORK NUMBER screen.

14 [T Pagen-ssazs)

> 4 2) Move the cursor to the station (A-STATION or B-STATION), for
N/ =
14 - which the program number should be set using the cursor

control key m or [II

34

3.4.1

3) Input the program number using the data entry keys.
4) Press the [ SET ] soft-key.

» The input program number is set.
5) Press the [ EXIT ] soft-key.

» The screen returns to the PCMDI MENU screen.

Programming for APC

The APC cycle is executed by specifying a proper M code. The APC cycle is executed in
different manner according to the specified M code.

@ Mo02 or M30
(® Me60 or M61

Execution of APC Cycle by M02/M30

If the MO2 or M30 command in the program is read while the X-axis is at the 3rd zero point

“and the Z- and B-axes are at the zero point, the pallet change cycle is automatically
~ executed.
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34.2

3.5

After changing the pallet, the program used for machining the next workpiece is
automatically searched, and the automatic operation is continuously executed.

<Program example>
01234 ;
G91 G28 20 ; . ... Z-axis zero return
G30P3X0;..... X-axis 3rd zero return
' G28BO; ........ B-axis zero return
Mo02 (M30); ..... Pallet change, work number search
Execution of APC Cycle by M60/M61
~ In addition to the pallet change cycle called by the M02/M30 command, it is also possible
to call the pallet change cycle by executing the M60 or M61 command. If either of these
commands is executed during machining, the pallet is forcibly ejected from the machining
center. After setting up the workpiece at the setup station, the pallet is loaded to the
machining center and the operation is continuously executed.
<Program example> »
06789 ;......... Machining program for A paliet
f eeeacnees Machining program
M60 (M61) ; ..... Ejection of A paliet —» After setting up at the setup station, press
the setup button
M61 (M60) ; ..... Loading of A pallet
P Machining program
MO2;.....cennn Loading of B pallet, work number search
@@ If the M60 or M61 command is read during automatic operation, the pallet
change cycle is executed in response to the lighting of the indicator in the setup
‘ button .
® In the MDI mode operation, ballet change cycle is executed when the M60 or
M61 command is executed independent of the status of the indicator in the -
setup button .
(® In the pallet change cycle called by the M60 or M61 command, work number
search is not executed after the completion of pallet change cycle.
Automatic Power Shut-off Function and APC

When the automatic power shut-off function is valid, if the M02 or M30 command specified
~in the program.is read while the indicator in the setup button is not lit, power supply is
automatically shut off.

@ If the indicator in the setup button is lit when the M02 or M30 command is
read, power supply is not shut off but the operation is continuously executed by
changing the pallet.
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4, SETTING THE WORK COORDINATE SYSTEM

Up to six work coordinate systems can be set.

These work coordinate systems are set by setting the distance between the workpiece
zero point of each work coordinate system and the machine zero point.

They are registered using the G codés (G54 to G59).

When setting a work coordinate system, set 0 for the Z-axis offset because the tool length
offset function is used. ‘ ’

@ In case of measuring the tool length offset on the top of the table (angle plate), input

work heightto Z. ,
Machine zero py
X Y

Work coordinate system 2

Y4
Workpiece zero poiht
Work coordinate system 1 | 7 X
Workpiece zero
»point
4.1 Setting the Parameter Required in Work Coordinate System and Tool

Length Measurement

When setting the work coordinate system and the tool length measurement using the setup
function, be sure to set the parameter. ‘

[SET UP] (PARAMTER SETTING) 1) Display the PARAMETER SETTING screen.

B v m Page A-63 (4.7.2)
. BOTTOM LEVEL .
H.CODE OF MEASURENT Toar, 00 ' i
S o e upENT ToL 2) Setthe parameter as required.
CENTER DEVIATION AMOUNT X 0.000 :
DISTANGE BETWEEN PONTSY. o008 The contents of the parameters are described below.
TLW DISPLAY When the TOOL LENGTH MEASURE. screen is displayed, select
CURSOR whether the cursor is automatically moved to the same length offset

number (H-OFFSET) as the lower three digit of spindle tool number (SP.

TOOL). However, when the same numerical value is not in the iength

offset number, the cursor does not move. Also, the spindle tool is

- changed when the TOOL LENGTH MEASURE. screen is displayed, the
cursor does not move. ‘
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TLM TYPE Select the type from the following two types:

Type 1 i Type 2
——— Tool gage line S I
Y X
Tool ‘
length
offset
amount
SEN— —_
Bottom [
level .
Tool
length
offset
Reference Reference 1 amount
block height | block height, !
Reference surface Reference surface
Type 1: Offset amount is Type 2: Offset amount is from
from the tool gage ' the tool tip to the
line to the tool tip. reference surface.

BOTTOM LEVEL Set the distance from the tool gage line to the reference surface at
returning to the Z-axis zero point. (Refer to the figure above.)

This item is valid only for tool length offset type 1.

HEIGHT OF BLOCK | Set the height of reference block. (Refer to the figure above.)

H-CODE OF Set the length offset number of the measuring instrument used in setting
MEASUREMENT of the work coordinate system (centering). : .
TOOL

RADIUS OF ' Set the radius of the measuring instrument used in setting of the work
MEASUREMENT | coordinate system (centering). :

TOOL ’

CENTER When setting the work coordinate system (centering), since the sensor is
DEVIATION used as the measuring instrument, stylus center of the sensor is slightly
AMOUNT X, Y deviated from the spindle center. Set this deviation amount.

Spindle center
Stylus center

AY direction

AX direction

DISTANCE In the circle center measurement in the work coordinate system setting
BETWEEN POINTS | (centering), the closer the distance between measuring points is, the
worse the calculating accuracy becomes. To keep the calculation
accuracy correct, set the shortest distance between measuring points.

4.2 -Setting the Work Coordinate Systems Using the Setup Function

For setting the zero point of a work coordinate system using the setup function, the
following five functions can be used. Before setting the work coordinate system zero point,
set the data for the setup parameters.

[:Q Page C —16 (4.1)
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<X-axis reference face measurement>

The workpiece zero point in the X-axis is measured and set.

<Y-axis reference face measurement>

The workpiece zero point m the Y-axis is measured and set.

<Z-axis reference face measurement>

The workpiece zero point in the Z-axis is measured and set.

<Square center measurement>

This measurement cycle is used when the workpiece zero point lies at the center of a
rectangle.

@ This function is used for a rectangular workpiece. The workpiece must be set so
that the sides are parallel to the X- and Y-axis.

The center of the rectangle is measured and set.

<Circle center measurement>

This measurement cycle is used when the workpiece zero point lies at the center of a
circle.

@ This function is used for a circular workpiece.

The center of the circle is measured and set.

<Setting the work coordinate system>

| C Start of Cperation )
v
I Custom key |
¥ ,
| Soft-key: [SETUP] |

v
| Softkey:[CENTER] |

(X-axis reference face measurement) Z-axis reference face measurement)
(Y-axis reference
face measurement)
[ soitkey:[xAxiS] | | Softkey:[YAXIS] | | Soft-key: [ Z AXIS ] |
O 0 —0
Displaying the X-axis reference Displaying the Y-axis reference Displaying the Z-axis reference
face measurement screen face measurement screen face measurement screen
Select the measurement tool Select the measurement tool -
contact direction using the contact direction using the
cursor control keys.'! cursor conirol keys."2
. [ |

® ®
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Tace established by shifting Yes
the measured point by stock remova

amount (allowance)?

Yes

the measured point by stock remova
amount (allowance)?

Input albwance I

v
[ soft-key:[ALLOW.] |

[ Input allowance |

L ]
[ softkey:[ALLOW.] |
]

Do you change
the tool length offset number
of the measuring

0 you change the radius Yes
of the measuring tool? "3

tool?"3
No
| Input the radius | | Input the length offset numbej
1] L J
[ softkey:[RADIUS] | [ soft-key: [H-CODE] |
» ] < ]
X
Operation selection Operation selection
key-switch: key-switch:
(operation & edit enable) (operation & edit enable)
, v , )
Move the measuring tool Move the measuring tool
manually in the specified manually down to the workpiece
direction to gently bring it into to gently bring it into contact with
contact with the workpiece. the workpiece upper face (Z0).
’ y

¥
[ soitkey:ISET] | | softkey:[SET] |

(X-axis reference v (Y-axis reference
face measurement) r Softkey: [ CALCU. ] 4 I face measurement)

\ .4
Displaying the X-axis Displaying the Y-axis
reference face measurement reference face measurement

[ softkey:[cALCU.1*# |

Displaying the Z-axis
reference face measurement

data entry screen data entry screen data entry screen
Move the cursor to the Move the cursor to the Move the cursor to the
coordinate system to be set coordinate system to be set coordinate system to be set
using the page selection using the page selection

keys and cursor control keys.

Softkey: [WRITE]"S |

Repeat the same
measurement?

keys and cursor control ke:

using the page selection
and

[ softkey: [WRITE]™S |

[ softkey:[WRITE]™S |

Repeat the same
measurement?

Repeat the same
measurement?

CEnd of Operation )

Y
| Operation selection key-switch: (operation disable) ]
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(Square center measurement) ‘ (Circle center measurement)

Type of measurement 3 -

Y

. y
| Softkey: [SQUARE] | -

Softkey: [CIRCLE] |

Displaying the square center s
measurement screen

Displaying the circle center
measurement screen

’ l Operation selection key-switch: (operation & edit enable) I

<

A «
Move the measuring tool manually to the workpiece
to gently bring it into contact with one of the
measurement points.

!

Soft-key: [SET ]

Are there another
measurement points?

Yes

(Square center measurement) l

" Soft-key: [ CALCU. 1™

| _(Circle center measurement)

Displaying the square center '
measurement data entry screen

Move the cursor to the coordinate
system to be set using the page
) selection keys and cursor control keys.

y

Soft-key: The axis for which the-

dataisset. .5

Repeat the same
measurement?

A

Displaying the circle center
measurement data entry screen

Move the cursor to the coordinate
system to be set using the page
selection keys and cursor control keys.

v

Soft-key: The axis for which the
datais set. Ig

Repeat the same
measurement?

No

- | Operation selection key-switch: (opei'ation disable) |

C kEnd of Operation )
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*1: The measuring tool is brought into contact with the workpiece from the directions illustrated
below. ‘

<MV series> ; <MH series>

*2: The measuring tool is brought into contact with the workpiece from the directions illustrated
below.

<MYV series> <MH series>

1
TOOL

*3: Radius value of the measuring tool in 4.1, “Setting the Parameter Required in Work .
Coordinate System and Tool Length Measurement” is not changed.

*4: To carry out measurement again, press the [ CANCEL ] soft-key.

*)

24

If memory or tape mode is selected, the data cannot be set if the [ WRITE ] soft-key is
pressed. '

Select the mode other than the memory and tape modes.

'6: (D With the square center measurement function, there are four measurement points.
Bring the measuring tool into contact with the four sides of the rectangle.

{2 With the circle center measurement function, there are three measurement points.
Bring the measuring tool into contact with the circumference at three points. To
ensure high accuracy, select equally spaced three points for the contact points.

® The measuring tool can be brought into contact with the measurement poinis in any
order.
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@ "7: The relationship between the measuring point(s) and the soft-key to be used is indicated
below. \

» (® When the measurement points are located as in the illustration
/ shown at the left, press the [ X AXIS ] soft-key.

&
X-axis: Square center point

Y-axis:  Point obtained by Y-axis reference face
/ _ measurement

® When the measurement points are located as in the illustration
'shown at the left, press the [ Y AXIS ] soft-key.

e/ : \ @ X-axis: Point obtained by x-axis reference face
' measurement

Y-axis: - Square center point -

® Whenthe measuringk point is located as in the illustration

shown at the left, press the [ X-Y AXIS ] soft-key.
e/ X-axis: Square center point '
Square center Y-axis:  Square center point

7 The relationship between the measuring point(s) and the soft-key to be used is indicated
below.

(® When the measurement poinis are located as in the illustration
/ shown at the left, press the [ X AXIS ] soft-key.

X-axis:  Circle center point

Y-axis: Point obtained by Y-axis reference face
~ measurement

® | When the measurement points are located as in the illustration
shown at the left, press the [ Y AXIS ] soft-key.

/ X-axis:  Point obtained by X-axis reference face
‘measurement ‘
Y-axis: Circle center point

@ When the measuring point is located as in the illustration
shown at the left, press the [ X.Y AXIS ] soft-key.

X-axis: Circle center point

Y-axis: Circle center point
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5.1

MEASURING AND SETTING THE TOOL OFFSET DATA

This section describes the tool offset data measuring and setting procedure.

To measure the tool offset data, first set all tools necessary for cuttihg to the magazine.

Check Items When Measuring and Inputting Tool Offset Values

The items that must be carefully checked when measuring and inputting the tool offset
data are indicated in the table below.

Use this table when carrying out the work to ensure correct operation.

-

Tool Offset

Check ltems

Check )
Column |

Is due consideration given to possible interference during measurement of

tool ofiset data?

Is centering tool speed proper?

Are the workpiece zero point coordinate values set for the work coordinate
system?

Is the workpiece zero point determined taking the diameter of the centering
tool into consideration?

When measuring the tool length offset data, is the relative coordinate value
set “0” with the Z-axis positioned at the machine zero point?

Is the offset direction correct?

Is the tool offset number correct?

5
6
7
8

Are the tool geometry offset data, tool wear offset data, and coordinate
system used for offset identified correctly? '

9

Are the cutter radius offset data and tool length offset data used for offset
identified correctly?

- Measuring the Tool Length Offset Data

The tool length offset data setting procedure is explained below for the followihg two

cases.

(D) When the setup function is not used.

(® When the setup function is used.
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5.2.1 Measuring the Tool Length Offset Data (When the Setup Function is not Used.)
<MV series>

For offsetting the tool length, either the tool length from the spindle gage line to the tool
nose (type 1) or the distance from the tool nose to the reference surface (type 2) is treated
as the tool length offset data. ’

~ Usually, the tool offset data is measured using a tool presetter or similar instrument. f the
tool length measurement instrument is not available, use the following procedure to find
the tool offset data.

1) Return the Z-axis to the machine zero point.

CE:\ Page A— 76 (5.4.1)

2) Gently bring the tools to be used for machining into contact with the reference face
one by one, and record the distance (movement distance) between the contact point
and the machine zero point.

Aq: Distance from the table surface to the spindle gage line
Bi:‘ Tool length (type 1 offset data)
C1: Movement distance (type 2 offset data)

D4: Distance from the table surface to the reference surface (must
be measured)

Type 1 offset data = Ay — (C4 + Dy)
Type 2 offset data = C

Distance A is determined by the machine model. For
this dimension, refer to the MAINTENANCE MANUAL
and PARTS LIST.

3) Calculate the length of the tools using the formula indicated above.

4) Input the calculated tool length to the corresponding tool offset number.

m Page C-27 (5.3)

<MH series>

For offsetting the tool length, either the tool length from the spmdle gage I|ne to the tool
nose (type 1) or the distance from the tool nose to the reference surface (type 2) is treated
as the tool length offset data.

Usually, the tool offset data is measured using a tool presetter or similar instrument. If the
tool length measurement instrument is not available, use the following procedure to find
the tool offset data.

1) Return the Z-axis to the machine zero point.

m Page A 76 (5.4.1)
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2) Gently bring the tools to be used for machining into contact with the reference face
one by one, and record the distance (movement distance) between the contact point
and the machine zero point.

' Spindllp A,: Distance from the pallet center to the spindle gége line
gage line )
) B,: Tool length (type 1 offset data)
By (Type 1) :
v Co: Movement distance (type 2 offset data)
y ;
Do: Distance from the pallet center to the reference face (must be
measured) :

Type 1 offset data = Ay — (C2 + Do)

Reference

suface . Type 2 offset data = Cp

Pallet center

— ~ Distance A, is determined by the machine model. For

I~ Workpiece this dimension, refer to the MAINTENANCE MANUAL
RN Tabe and PARTS LIST.

3) Calculate the length of the tools using the formula indicated above.

4) Input the calculated tool length to the corresponding tool offset number.

[Ij Page C - 27 (5.3)

522  Measuring the Tool Length Offset Data (When the Setup Function is Used.)

If the tool length offset data is measured using the setup function, the measured data is
automatically input to GEOM (H: length) on the OFFSET screen.

Py |n the case of MSC-518, there is no distinction between geometry and wear, and
between H (length) and D (radius). The measured offset data is input to the same
offset number as the one set on the tool length measurement screen.

" Before measuring the tool length offset data, set the setup parameters.

m Page C - 16 (4.1)

1) Use a vise or fixture to securely mount the workpiece on the

Reference pallet.
block

2) Place the reference block on the workpiece.

3) Place the operation selection key-switch in bthe (operation & edit enable).
_4) Display the PROGRAM (MDI) screen.

m Page A— 57 (4.2.9)
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5) Return the axes to the tool change position.
MV series: Z-axis........ Zero return
MH series: X-a(xis ....... Zero‘returnv
Y/Z-axis ...... Second zero return
(@) Press the following keys in order:
<MV series>
@IB@EIEEI(EOB)
<MH series>
EE]EE!EE]E!(EOB)
[e] [s] [o] [x] [o] [=] 0B
[e] [=] [e] IE [o] [=] Eom)
® Press the insertion key . .
® Close the front door and the side door.
@ Press the automatic operation switch '(cycle start).
6) Set the tool for which the tool offset data is to be measured into the spindle.
(@ Press the following keys in order:
[7.] [tool number] . (€0B) [m] - . (EOB)
(@ Pressthe msemon key -
(® Press the automatic operation switch (cycle start).
= T’hekATC cycle is executed and the specified tool is set in the spindle.
[SET.UP] (TOOL LENGTH MEASURE) - 7) Display the TOOL LENGTH MEASURE screen.
) ”*’%’;g | °‘:§j§’ Dj Page A—63 (4.7.2)
004 ! ‘
005 0.000 0.000
8) Move the cursor to the offset number of the tool for which the tool length is to be

measured.
@ Method 1

After inputting the offset number using the data entry key, press the
[ SEARCH ] soft-key. ‘

(® Method 2

Press and hold the cursor control key.
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(® Method 3

The cursor can be moved automatically by the parameter to the same number of
lower three digits of the spindle tool number.

Page C - 16 (4.1)
@ With MSC-518, the D-OFFSET column is not displayed.

9) Select any of the following modes with the mode selection switch:
(handle), @ (jog), (rapid traverse)
10) Bring the tool tip into light contact with the reference block.
11) Press the [ SET ] soft-key.
12) Press the [ WRITE ] soft-key.

=) The tool length offset data is calculated and the
calculated data is input to H-OFFSET.

@@ To carry out measurement again, press the [ CANCEL ] soft-key.

(® If memory or tape mode is selected, the data cannot be set if the [ WRITE ]
soft-key is pressed. Select the mode other than the memory and tape modes.

13) Press the return menu key.
m)p The SET-UP screen is displayed.
14) Press the [ EXIT ] soft-key.
mp The PCMDI MENU screen is displayed.

15) Repeat steps 4) through 14) above to measure the tool length successively.

53 Setting the Tool Length Offset and Cutter Radius Offset Data

in a program, the tool length offset data is called using the‘H code and the cutter radius
offset data using the D code. The offset data is set using the OFFSET screens,
independently.

CQ For details of H and D code command, refer to the PROGRAMMING MANUAL.
<To set the tool offset data> '

Tool offset data is set in two modes, one in incremental data and the other in absolute
data. ,
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<Tool length offset data> <Cutter radius offset data>

S
A

_<Tool offset data setting screen (MSC-516)>

»

' The following types of tool offset data should be
OFFSET 00001 N0OOOO1 )
NO. GEOM(H) WEAR(H) GEOM(D) WEAR (D) set:
001 0.000 0.000 0.000 0.000 :
s 00 000 600w 000 ~ (® GEOM(H)
08 000 000 006 000 Set the tool length off ‘
% 0000 . Qoo 0000 . 0000 et the tool length offset (geometry) data.
007 0.000 0.000 0.000 0.000
008 0000 0000 0000  0.000 : @ WEAR (H)
ACTUAL POSITION (RELATIVE)
B e Y oo Set the tool length offset (wear) data.
‘ | ® GEOM (D) |
Set the cutter radius offset (geometry) data.
(® WEAR (D)

Set the cutter radius offset (wear) data.

For each tool number, set the above indicated four
types of offset data in the COrresponding columns.

<Tool offset data setting screen (MSC-518)>

When setting the offset data, there is no distinction @
°':E,SH DATA NO. ! between the tool length offset (geometry/wear) and '
b 0000 o e the tool diameter offset (geometry/wear). Set the
003 0.000 011 0.000 : : e g
004 0.000 012 0.000 data as indicated below.
A R |
007 0.000 015 0000 (® The tool length offset data and tool diameter
008 0.000 016 0.000 -
ACTUAL POSITION (RELATIVE) offset data for a single tool should be set for
X 0.000 0.000 s
z 0.000 ' individual tool offset numbers.
| (® The tool length offset data (geometry) and the
tool length offset data (wear) for a single tool

should be set in the same data setting column.

® The tool diameter offset data (geometry) and
- ' the tool diameter offset data (wear) for a
single tool should be set in the same data
setting column.
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<Tool offset data setting screen (MSD-516)>

‘ The following types of tool offset data should be

oreser nll N T
No. eaommmmm GEOMETRY (wu:,EAR ACTUAL POSITION set: .
m o dm ome  dwm  ome Set the tool length offset (geometry) data.
o®  dwo om0 awe  oow ‘
moogm e wm o “ (® WEAR (LENGTH)
gg g% gg g% % Set the tool length offset (wear) data.

: ‘(® GEOMETRY (RADIUS)

Set the cutter radius offset (geometry) data.
(@ WEAR (RADIUS)
Set the cutter radius offset (wear) data.

For each tool number, set the above indicated four
types of offset data in the corresponding columns.

<Setting the tool length offset data>

The program command point is the tool tip. Basically, you have to measure the length of
each too! and take it into account when creating a program. However, when machining
involves a large number of tools, it is a great deal of trouble to measure all the tools used
when creating a program. Tool length offset correctly offsets the tools used to the
positions indicated in a program.

<Setting the cutter radius offset data> .

When using an end mill, etc. to precisely machine a workpiece to the programmed shape,
it is necessary to register the cutter radius in advance as the cutter radius offset data.

By using this feature, the same program can be used to machine a workpiece when a
different tool is used.

The tool moves along the tool path offset from the programmed path by the set offset data.
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( Start of Operation )
+ .

| - Oﬁset/Setting key |

[ ‘ Sofy-key: [ OFFSET] |

'

C Displaying the tool offset data setting screen )

(MSC-516, MSD-516 (MSC-518)
v ‘ y
Tool offset number for which offset ' Tool offset number for which offset
data is set ‘ : data is set "1
: v
| Soft-key: [N SRH ] "* | | Soft-key: [NSRH] ! |
(Setting “:’n ;rror y
measured after :
(Seting newl) oG | Input the tool offset data |

Type of setti
ype nd (Setting an error

Y (Setting newly) ) cutting)

Move the cursor to GEOM Move the cursor to WEAR
{H or LENGTH) or GEOM (H or LENGTH) or WEAR
(D or RADIUS) using the (Dor RADIUS) usingthe | 4 : S 4
cursor control keys "2 cursor control keys "2 I _ Soft-key: [ INPUT ] "3 | I Soft-key: [ +INPUT ] 4 I
l , | - )

¥ v

I input the tool offset data I " Another tool
7 offset number for setting >, Yes

- the offset data?
| Soft-key: [ INPUT ] 3 | ~

No

— Another tool
- offset number for setting
the offset data?

Yes

¥
( End of Operation )

@ " ltis possible to move the cursor to the offset number using the page selection
keys and cursor control keys.

"2 Move the cursor to GEOM (H or LENGTH) or WEAR (H or LENGTH) when
setting the tool length offset data and move it to GEOM (D or RADIUS) or
WEAR (D or RADIUS) when setting the cutter radius offset data.

-3 |fthe [ +INPUT ] soft-key is pressed, the numerical value is input in
incremental mode. Therefore, make sure to press the [ INPUT ] soft-key.

*4: If the [ INPUT ] soft-key is pressed, the value having been input with the data
entry keys is regarded as the tool offset data. Therefore, make sure to press
the [ +INPUT ] soft-key.
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6.1

OO ®

PREPARATION BEFORE STARTING MASS PRODUCTION

This section describes the program check and test cut procedure to be carried out before
starting mass production and the items to be checked before checking the program or
starting test cut.

Condition for Starting Automatic Operation

For carrying out memory (tape) mode operation to check the program, to execute test
cutting, or to run the program for mass production, or for carrying out MDI mode operation,
the conditions required for automatic operation must be satisfied.

If the automatic operation does not start even if the automatic operation switch (cycle
start) is pressed, check the following items if they are satisfied.

caumon]  The conditions indicated below are the conditions to turn on the automatic
A operation start circuit in the NC unit. Workpiece mounted conditions, pressure

setting, tool offset setting, etc. must be checked by the customer according to
the customer’s operation needs. :

<Conditions>

(@ The front door and the side door are closed.
CQ For details, refer to DOOR INTERLOCK FUNCTION.

An automatic operation mode (memory, tape, MDI) is selected.

The tool is clamped.
(The status indicator (tool clamp) is lit.)

The NC and the machine are free of program error and machine error.
(The status indicator E] (error) is not lit.) -

If the spindle is rotating, the spindle speed arrived signal has been tdmed on.

Restart of spindle rotation is not valid when the automatic operation is temporarily
suspended.

External start interlock signal (the signal which disables spindle rotation) is not input.

@0 @® 6® OO

After the reading of M02 or M30, the front door and the side door were opened at least
once.

The ATC main arm is at the home position.

The pot is moved up (MV series).

The ATC shutter is closed (MH series).

The sub-arm is at the home position (MH series).
The APC is at the home position (APC specification).
The pallet is clamped (APC specification).
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6.2 ch,eck ltems when Executing Dry Run, Test Cutting, Measurement,
and Mass Production

The items that must be carefully checked when checking the program, offset data, and
possible interference by executing dry run operation and test cutting for starting mass
production are indicated in the table below. Use this table when carrying out the work to
ensure correct operation. e

M7 For the items to be checked, also refer to “Checkups before Starting Mass
Production”. ‘ :

- ' _ Check )
Check ltems - Column

e S

—

Dry Run
Operation

T * Is the door interlock function made valid?

- Are the front door and the side door closed?

Is the singlé block function turned on?

Are the feedrate and spindle speed appropriate for operation?

Are the feed modes (rapid traverse and cutting feed) used correctly?
Is the tool retraction direction after cutting correct?

Is tool movement smooth in the calculated area?

Are the tools free of interference with the workpiece and fixtures?
Can the machine be stopped immediately when necessary?

Are the completion of dry run mode operation, are switches on the
operation panel (dry run, feed override, etc.) set to the proper positions?

©]| o N| ] ] ] W] VO] =

. Check
TE: Check Items Column

1 | Is the door interlock function made valid?

2 Are the front door and the side door closed?
Test Cutting | 3 | IS the single block function turned on? -

4

Are cutting conditions (depth of cut, width of cut, feedrate, and spindle @
speed) set properly?

Are the order of machining and machining processes determined in
accordance with the shape and material of the workpiece blank?
Are cutting tools selected properly?

5
6
7 |ls the selection of fixture correct?
8
9

Is the workpiece clamping method correct?

Is the progress of cutting been observed?

10 | Are coolant supply volume and direction correct?

11 | Are the cutting tools free of interference with the workpiece and fixtures?
12 | Are the dimensions measured after the rough cutting process?

13 | Are the settings for feed override and rapid traverse override correct?

L 14 | Can the machine stopped immediately when necessary? y
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Check ltems

Check )
Column

o

Measuring

Is the measuring instrument functioning correctly?

Is the choice of measuring instrument correct?

Is the measuring order correct?

Is the measuring method appropriate?

Is the area to be measured indicated clearly?

Is the area to be measured free of chips and coolant?

Are the dimensions measured after the rough cutting process?

ol Nl O] o] & W] O} =

Is the workpiece cool when the dimensions are measured?

L.
W
wedh

L ‘\

T Y

(;l' "

fi

Check tems

Check
Column

Is the door interlock function made valid?

Are the front door and the side door closed?

/_;.__

Mass
Production

Are all NC functions such as single block functions used to check the
program turned off?

Is a target work time established on the basis of the machining time for one
workpiece?

Is tool wear observed?

Are the dimensions measured after the rough cutting process?

6.3 . Checkups before Starting Mass Production

This section lists the minimum items which must be checked before starting mass
production. Always check these items in addition to the working environment before
starting automatic operation.

ltems to Check

- Check

1) Check the interlock setting

valid

Operation-panel-side front door interlock

Electrical cabinet door interlock valid

Operation selection key-switch :

v (operation disable)
2) Check the clamped conditions ' Tool
' Workpiece
_ Fixture
3) Check the pressure Air pressure proper

Hydraulic pressure proper

4) Check the override switch settings - Rapid traverse rate override (100%)

Feedrate override (100%)

Spindle speed override (100%)
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v | ltems to Check Check
5) Check the functions Single block invalid '

| Optional stop invalid

Dry runinvalid

Machine iock invalid

Z-axis neglect invalid

_ _ Auxiliary function lock invalid
6) Check the status indicators (machine ready) lit

E , E (zero return completion) lit
(tool clamp) lit

(ATC home position) it

7) Check the tool offset data Tool geometry offset data
Record the work shift data before ending : :
operation for the day. Check the data Tool wear offset data
before starting mass production for the
day. ‘ ‘ Work shift data

8) Check the program Program No.

Program contents
6.4 Preparations for Checking a Program

After creating a prbgram, it is necessary to check it for debugging (to find program errors,
wrong tool offset data, interference, etc.).

This section describes the preparatory steps for checking a program.

Program check can be executed in the following methods:

To use the machine lock function. The program is checked without actually moving
the axes. ’

To use the Z-axis neglect function. The program is checked without moving the
Z-axis. _

To use the dry run function. The program is chécked by actually executing it but
without a workpiece in the fixture or on the table.

® ©®@ O 6

To run the program without a cutting tool in the spindle. The program is checked by
actually executing it, but without a cutting tool in the spindie.

(® To shift the coordinate system (Z-axis direction). The program is checked by actually
executing it using the dry run function.

In this section, the procedure used to check the program by shifting the coordinate system
and by using the dry run function is described. '
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A

<Example>

There are variety of types of workpieces which are machined by the customer.
Clamping methods will vary according to the workpiece type as well. Therefore,
to check the program with a workpiece clamped, pay sufficient care for
interference taking the workpiece shape and clamping method into
consideration. ‘ ’

To carry out dry run operation by shifting the work coordinate system 100 mm in the
+Z-axis direction

Programmed commands (absolute value)

- Clearance to be checked with a scale
Workpiece zero point for dry

?éun operation (Z0)
A

Shift amount = 100 mm
Allowance on end face

_________ A S /Endfaceusedforobtainingtooloﬂsetdata

L Workpiece zero point (Z0)

The clearance between the tool nose and the end face used for obtaining the tool offset

data is:

[Shift amount (100 mm)] + [Z-coordinate specified in the program] —
[allowance on end face]

CAUTION

A
©°
®
®

®

When shifting the coordinate system, determine proper shift amount taking into
consideration the workpiece shape and conditions. When a blank workpiece is
used for program check, for example, the cutting tool may be hit against the
workpiece, the fixture, etc. if shift amount is insufficient.

Depending on workpiece shapes etc., there may be cases that dry run
operation is executed after removing a workpiece or a cutting tool instead of
entering the work coordinate system shift data.

When checking the program by shifting the coordinate system in the Z-axis
direction, input the shift amount with a plus sign.

Correct the program after program check if necessary.

m Page B—-10 (4.)

After finishing the program check, always reset the shift amount to its original
value.

The procedure to check the program by shiﬁing the coordinate system 100 mm in the
Z-axis direction is explained below:
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1) Mount the tools and the workpiece in the machine by moving
the axes manually.

2) Measure and input the tool length and tool diameter. Make
sure that the offset direction and offset number are correct.

3) Align the workpiece.

4) Input the created program to the NC memory_using the
" keyboard on the operation panel or the external I/O device.

When executing the program check, set ON the NC functions such as single block,
dry run, optional stop, machine lock, and Z-axis neglect as necessary. For details of
the NC functions, refer to page A — 20 (2.6).

5) Place the DOOR INTERLOCK key-switch in the NORMAL position.
6) Close the front door and the side door. |
7) Carry out the zero return operation.

m Page A— 76 (5.4.1)

8) Place the operation selection key-switch in the '(operation enable) position.

- 9) Display the WORK COORDINATES screen.
WORK COORDINATES ©O0001 NOOCO1 . ’
No. DA N0 DA .. m ‘Page A- 58 (4.3.3)
EXT) Y _ Y 0000 : : o
zZ Z- 0oo 10) Move the cursor to “NO. 00(EXT)Z” using the cursor control
?és.z) g wz’; §£§ keys. .
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11) Set the Z-axis shift amount of 100 mm.

Press the following keys in order:

(3 [ [ O[]

@ Make sure the sign for the entered value is correct.

~ 12) Press the [ +INPUT ] soft-key.

If the [ INPUT ] soft-key is pressed, the value having been input with data entry
keys is input for the work shift offset data (Z-axis). Therefore, make sure to press

the [ +INPUT ] soft-key.

1'3) Check the setting of switches on the operation panel or function.

®
®
®
®
®

14) Press the single block switch to make the single block function valid.

Make sure that the rapid override switch is set correctly.

Make sure that the feedrafe override dial is set correctly.

Make sure that the dry run switch is set correctly.

Make sure that the machine lock function setting is set correctly.

Make sure that the Z-axis neglect function is set correctly.

15) Press the optional stop switch to make the optional stop function valid.

16) If there is an M08 (coolant ON) command in the program, press the coolant
switch (off) switch for 1 second or more to make the coolant OFF mode valid.

17) Place the operation selection key-switch in the (operaion disable) position.
18) Select the memory mode ( ) with the mode selection switch.

19) Display the PROGRAM CHECK screen.
PROGRAM CHECK 00001 NOO0O1 .
vl CQ Page A— 56 (4.2.5)
GS0 GO0 G54 X90.0 Y-25.0 ;
G43 730.0 HO1 S440 T2 ; /
; 20) Press the [ ABS ] soft-key.

(ABSOLUTE) (DIST TO GO)

X 0.000 X 0.000

Y 0.000 Y 0.000

4 0.000 z 0.000

@ Make sure that you can press the emergency stop button or the automatic operation
switch (feed hold) immediately if an abnormality occurs.
21) Check the tool motion on the PROGRAM CHECK screen by pressing the automatic

operation switches (cycle start) and (feed hold) alternately. Check the
interference between the tool and the workpiece or the fixture.

@@

®

While the dry run function is valid, programmed feedrates are ignored and the
axes move at the feedrate set by the feedrate override dial.

Because the machine lock function is valid, the axes do not move even if the
program is executed. Only the position data on the screen is updated.
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. Hﬁ ® Because the Z-axis neglect function is valid, the Z-axis does not move even if
the program is executed. Only the position data on the screen is updated.

The X- and Y-axes are moved as programmed.
(@ The program stops at each block as the single block function is valid.

However, press the automatic operation switch (feed hold) if the X- or
Z-axis starts moving.

(® If the coolant OFF mode is currently valid, coolant will not be supplied even if
an M08 (coolant ON) command in the program is carried out.

22) Check the clearance between the cutting tool and the chuck in
PROGRAM CHECK Q0001 N00001
- Qooot; comparison with the data for “DIST TO GO” which is displayed
197300 1o Ao T P4 ' on the screen.. -
(BSOLUTE)  (DISTTO GO) The cutting tool to chuck clearance should be checked through
y Qe % 9000 the window in the front door and the side door.
@ If the cutting tool will be hit against the chuck when the

' program is continuously executed, stop dry run operation :
and correct the program. Then, check the program again.

23) After the completion of the flrst axis movement block, select any of the followmg
modes with the mode selection switch:

EI (handle), IE (iog), . (rapid traverse), . (zero return)
» The spmdle stops rotating when any of these modes is selected.

24) Press the [ DOOR UNLOCK ] switch to unlock the front door and the side door. Then
open the front door and the side door.

25) Measure the distance between the tool and the workpiece. Also measure the distance
between the fixture and the tool.-

@ Measure the distance for all the tools to check for possible interference.

caumion] When checking possible interference by measuring the distance, never move an
A axis or change a tool manually. If it is necessary to move an axis or change a

tool manually, return the axis and/or the tool to the previous state before
restarting the dry run operation. If the dry run operation is restarted with a
different tool set in the spindle or from a different position, a tool may be hit
against the workpiece or the fixture, causing damage to the machine.

26) If the measured clearance is proper and there are no possibilities of interference, close
the front door and the side door.

27) Select the memory mode ( ) with the mode selection switch.
28) Press the automatic operation switch (cycle start).

mP The spindle starts rotating at a speed selected before stopping the dry run
operation.
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29) Press the automatic operation switch (cycle start) again.
s The dry run operation restarts.

30) If there are no problems found in dry run operation, reset the shift data to its original
value after the completion of the dry run operation.

NO.
00
(EXT)

01
(G54)

N<X N<X

WORK COORDINATES 00001 N0COO1

( Display the WORK COORDINATES screen.

oAms No o : Dj Page A— 58 (4.3.3)
0.000 (G55) :

o - (® Move the cursor to “NO. 00(EXT)Z" using the cursor
0.000 control keys.

0.000 03
0.000 (G56)
0.000

N<X N<X
©
g

6.5

(® Press the following keys in order:

ERGEEORORERD

@ Make sure the sign for the entered value is correct.

(@ Press the [ +INPUT ] soft-key.

If the [ INPUT ] soft-key is pressed, the value having been input with data entry
keys is input for the work shift offset data (Z-axis). Therefore, make sure to
press the [ +INPUT ] soft-key. '

Test Cutting

When the cutting tool moves along the programmed tool path, there may be cases when
the workpiece cannot be finished within the required accuracy due to cutting resistance,
tool deflection, tool nose shape, and worn tool tip.

In this case, the programmed path should be shifted in parallel along the X-, Y-, and Z-axes
to finish the workpiece within the specified tolerance.

camon]  When machining the first workpiece in test cutting, pay sufficient care to ensure

A safety. . ,

1) Place the DOOR INTERLOCK key-switch in the NORMAL position.

2) Close the front door and the side door.
3) Carry out the zero return operation.

m Page A— 76 (5.4.1)

4) Place the operation selection key-switch in the (operation enable) position.

OFFSET

001
002
003
004
005
006
007
008

X
Y4

NO. GEOM (H) WEAR (H) GEOM (D) WEAR (D)
000 0000 0.000 0.000

5) Display the OFFSET screen.

0 )
s oo oo o3 (1) Pagea-s8(31)

°E°°° 0000 0000 °f°°° 6) Move the cursor to the tool wear offset number of the tool to
0000 0000 0000 0.000 be used using the cursor control keys.

ACTUAL POSITION (RELAyTIVE)

0.000
0.000




' C-40 OPERATION PREPARATIONS

7) Input the tool wear offset amount.

@ Only when machining a workplece for the first time, shift the tool path following the
procedure below.

<Example>

To carry out test cutting by sh|ft|ng the tool path 1 mm both in the Z-axis direction and
the radial direction.

®

CAUTION

A

<MSC-516, MSD-516>

Move the cursor to WEAR (H or LENGTH) of the tool offset number of one of
the tools to be used.

<MSC-518> _

Move the cursdf to the tool offset number of one of the tools to be used.
Shift the tool path 1 mm in the +Z direction.

Press the followiﬁg keys in order:

D lzl [ +INPUT ] soft-key

For the tools used for such as back boring which carries out cutting from the ~Z
direction, it is necessary to shift the tool path 1 mm in the -Z direction.

Press the following keys in order:

=] [ [-] [¢] 1+NPUT]softkey

When shifting the tool path 1 mm in the —Z direction for such as a back boring
tool by changmg the wear offset data, it is necessary to determine the offset
data so that the tool will not be hit against the workpleoe upper face in the-
approach movement.

When the cutter radius offset function is used, for an end mill for example, follow
the steps indicated below.

<MSC-516, MSD-516>

Move kthe cursor to WEAR (D or RADIUS) of the tool offset number of one of
the tools to be used. '

<MSC-518>

Move the cursor to the tool offset number of one of the tools to be used.
Shift the tool path 1 mm in the radial direction.

Press the foliowing keys in order:

[-] [o] t+npuT) soft-key

Do not input the shift datar for the tools used for hole machining operation.

@ Repeat the steps 6) and 7) for all the tools used for cutting. ‘




OPERATION PREPARATIONS C - 41

8) Select the memory mode ( ) with the mode selection switch.

PROGRAM CHECK 00001 N000O1

9) Display the PROGRAM CHECK screen.

G90 GO0 G54 X80.0Y-250; : CD Page A - 56 (4.2.5)

(43 Z30.0 HO1 8440 T2 ;

10) Press the [ ABS ] soft-key.

(DIST TO GO)
X . 0000
Y 0.000
Z 0000

11) Press the single block switch to make the single block function valid.

12) Press the optional stop switch to make the optional stop function valid.
13) Make the coolant OFF mode invalid.

m Page A - 83 (5.7)

14) Set the rapid traverse rate override, spindle speed override, and feedrate override as
needed.

@ Make sure that you can press the emergency stop button or the automatic operation
' switch (feed hold) immediately if an abnormality occurs. ‘

15) Place the operation selection key-switch in the (operation disable) position.
'16) Press the automatic operation switch ﬁ (cycle start).

@ Proceed machining by observing vibration of the machine, cuttmg sound, chip
discharge condition, and coolant supply condition.

'1 7) When the program stops after executing the MO1 (optional stop) command, press the
[ DOOR UNLOCK ] switch to unlock the front door and the side door. Then open the
front door and the side door. Then measure and record the dimension of the

workpiece.

(1) Before opening the front door and the side door, change the operation mode to
manual with the mode selection switch.

® The machine does not stop if an MO1 command is not entered at the end of the
program. :

There may be cases that MO1 is not entered in a program to shorten machlmng
tlme

18) Close the front door and the side door.
19) Select the memory mode ( ) with-the mode selection switch.
20) Display the OFFSET screen. “
| m Page A- 58 (4.3.1)
21) <MSC-516, MSD-516>

Mave the cursor to WEAR (H or LENGTH) or WEAR (D or RADIUS) of the offset
number of the tool for which the dimension was measured.
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<MSC-518>

Move the cursor to the offset number of the tool for which the dimension was
measured.

22) Enter the difference between the measured dimension on step 17) and the dimension
specified on the drawing.

(@ Key in difference of the measured dimension.

(® Press the [ +INPUT ] soft-key.
<Example>.

If the measured workpiece height is 51.05 mm although the program is written to
machine it to 50 mm using offset number HO1, follow the steps indicated below.

(® <MSC-516, MSD-516>
Move the cursor to WEAR (H or LENGTH) of OFFSET NO. 001.
<MSC-518>

Move the cursor to offset number 001.
® Calculate the wear offset data.
Programmed height — measured height = offset data
50.0 — 51.05 = —1.05

® Since the actual workpiece height is 1.05 mm larger than the programmed height,
offset data should be set so that a workpiece is cut at a level 1.05 mm lower than
the present level. \ V

Press the following keys in order:

| E] E El EI E [-l-lNPUT]soft-key

@@ If the [ INPUT ] soft-key is pressed, the value having been input with data entry
keys is input for the tool wear offset data. Therefore, make sure to press the
[ +INPUT ] soft-key.

" (® Make sure that the decimal point and the plus or minus sign are input correctly.
23) Display the PROGRAM CHECK screen.

CQ Page A— 56 (4.2.5)

24) Execute the sequence number search in the memory mode to search the sequence
number where the offset was made.

m Page B -6 (3.2)

@ For a part program which uses the cutter radius offset, cancel the cutter radius
offset data by the MDI‘ operation. For details, refer to the PROGRAMMING
MANUAL.
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25) Press the automatic operation switch (cycle start) to finish the workpiece.

caumion|  [f offset is made for a tapping process, threads may be distorted.

A

26) After finishing the workpiece, measure the workpiece dimensions again and input the
tool wear offset data. ' ;

27) Repeat steps 16) to 26) until the program end command M30 is executed to measure
the offset data of all tools. '

28) Start automatic continuous operation after obtaining the tool offset data precisely for
all the tools.

Before staring the automatic operation,

(@ Tumn off the single block function,

(@ Tum off the optional stop function, and
® Tum off the coolant OFF mode.

After starting the automatic operation, check the dimensions of several finished
workpieces. The dimensions will slightly vary due to initial tool wear, cutting

resistance, deflection of cutting tools, and other reasons.

7.  SETTING THE INHIBITED TOOL ENTRY ZONE

To avoid interference of a cutting tool with the workpiece or fixture, set the inhibited tool
entry zone using the optional G22 command (stored stroke limit function ON).

Inhibit the entry of a cutting tool into the zone
defined using the stored stroke limit function.

If the cutting tool is going to be moved in the zone,
the related alarm message is displayed on the
screen and the axes stop moving.

@ If the axes are stopped due to an alarm, axis
feed is possible only in the direction opposite
to the direction the axis has been moved.

For details of the procedure to set the
inhibited tool entry zone, refer to the
PROGRAMMING MANUAL.
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8. REMOVING CHIPS ENTANGLING CUTTING TOOL AND
WORKPIECE

The procedure to follow to remove chips entangling a cutting tool and a workpiece during
machining is explained below.

1) Press the automatic operation switch (feed hold) to suspend program execution
at a position where chips will be removed from the workpiece easily.

2) Select any of the following modes with the mode selection switch:
E] (haridle), @ (iog), (rapid traverse), (zero réturn)
» The spindle stops rotating when any of these modes is selected.
3) Make sure that the DOOR INTERLOCK key-switch is placed in the NORMAL
position. : o

4) Press the [ DOOR UNLOCK ] switch to unlock the door. Then open the door.

5) Remove chips from the workpiece using a proper hand tool

caumon] (D Never touch chips or the cutting edges of tools with your bare hands since

A you may be injured.

(® Never move the axes or change the cutting tools manually. If it becomes
necessary to do these manually, always return the axes or the tools to the
previously located position before restarting the program.

If the program is restarted from a position, different from the previously
located position, an interference will occur between the tool and the
workpiece or between the tool and the fixture causing damage to the
machine.

6) Close the front door and the side door.

7) Select the memory mode ( ) with the mode selection switch.
8) Press the automatic operation switch (cycle starf).

» The spindle restarts rotating at the speed it was rotating before stopped.
9) Press the automatic operation switch ’ (cycle. start) again.

mp The program is restarted.
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9.1

- CAUTIONS ON USE OF U-AXIS TOOL

(U-AXIS SPECIFICATION)

This section describes the basic items to be atteﬁded to for using U-axis tools.

@ For the machine with the U-axis control function, tools are positioned using the

tapered portion and securely torqued down by the spindie drive motor rotation.
Therefore, tool mounting/removing operation and ATC cycle operation are different
from the operation used for models without featuring the U-axis control.

For details of the U-axis operation, refer to the OPERATION MANUAL
(SUPPLEMENT) “U-AXIS OPERATION".

MV Series (U-axis Specification)

(@ When U-axis tool is selected, the maximum spindle speed is clamped at 1500 min-'.

For other tools, the spindle can be rotated up to the maximum speed specified in the
machine specifications.

(® When registering U-axis tools, the tool numbers are restricted to the numbers

indicated below.
U-axis tool . ,
Tool (large Large diameter gid::‘;ut: . | Small diameter
: ‘ diameter)
Tool Numbers | 9000 to 9099 9100 to 9999 1000 to 8999 0001 to 0999

@ Medium diameter U-axis tools can be registered to tool numbers 8900 to 8999
by changing the setting for parameter K6.3. For details, contact Mori Seiki.

® U-axis control is possible only when a U-axis tool is mounted in the spindle. However,
after turning on the power, U-axis movement in the zero point direction is allowed with
an ordinary tool only within a very short distance.

<Axis movement command>
G00 Got1 G28 U0;

(@ Tool clamped state is determined by tool clamping torque. Accordingly, if the tool
clamp command is executed while there is no tool mounted in the spindle, tool clamp
will not be completed. For this reason, do not specify the following commands.

<Forbidden commands>
M33;....... Tool return command — Completion signal is not returned
or
T0; :| ....... Tool change command — An alarm is generated.
M06; (without a new tool) '

(® The U-axis drive mechanism such as the U-axis holder slide and the connection
between a tool and the machine has backlash.

Therefore, positioning of the U-axis must be made only in one direction to ensure high
accuracy machining.
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9.2

®

For mounting/removing a cutting tool do so at the magazine pot by using the special
tool.

When fitting a cutting tbOl to the arm of the special tool, find the key-way (2.key-ways)

~ in the tool which is aligned with the notch (3 notches) in the flange, then insert the tool

@

into the arm of the special tool while aligning the found key-way with the groove in the
arm grip.

The following M codes are used for the U-axis specification models.

M Code Command
M44 Sensor DOWN
M45 Sensor UP

MH Series (U-axis Specification)

O]

®

When U-axis tool is selected, the maximum spindle speed is clamped at 1500 min-1.

For other tools, the spindle can be rotated up to the maximum speed specified in the
machine specifications.

U-axis control is possible only when a U-axis tool is mounted in the spindle. However,
after turning on the power, U-axis movement in the zero point direction is allowed with
an ordinary tool only within a very short distance.

<Axis movement command>
G00 G91 G28 UD;
The No. 1 pot is used specially for a spindle protection tool.

If the M33 command (tool return command) is executed while a tool is set in the
spindle, the tool in the spindle is returned to the magazine and the spindle protection
tool is mounted to the spindle. :

Therefore, never set a tool other than the spindle protection tool in the No. 1 pot.

Tool clamped state is determined by tool clamping torque. Accordingly, if the tool
clamp command is executed while there is no tool mounted in the spindle, tool clamp
will not be completed. For this reason, do not clamp a tool manually or do not specify
the following commands.

<Forbidden commands>

M33; = T, :l ....... Tool return command — Completion signal is not
or MO06; returned
T0; :] ....... Tool change command — An alarm (EX139) is generated.
- MO§6; (without a new tool) ;

The U-axis drive mechanism such as the U-axis holder slide and the connection
between a tool and the machine has backlash.

Therefore, positioning of the U-axis must be'made only in one direction to ensure high
accuracy machining.
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