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SAFETY PRECAUTIONS

The machine is equipped with safety devices which serve to protect personnel and the machine itself
from hazards arising from unforeseen accidents. However, operators must not rely exclusively on these
safety devices: they must also become fully familiar with the safety guidelines presented belowto ensure
accident-free operation.

This instruction manual and the warning signs attached to the machine cover only those hazards which
Okuma can predict. Be aware that they do not cover all possible hazards.

1. Precautions Relating to Machine Installation

(1) Install the machine at a site where the following conditions (the conditions for achievement of
the guaranteed accuracy) apply.

- Ambient temperature: 171025 C (62.6to 77 F)
- Ambient humidity: 40% to 75% at 20°C (68°F) (no condensation)

- Site not subject to direct sunlight or excessive vibration; environment as free of dust, acid,
corrosive gases, and salt spray as possible.

(2) Prepare a primary power supply that complies with the following requirements.
- Voltage: 200V
- Voltage fluctuation: + 10% max,
- Power supply frequency: 30/60 Hz

- Do not draw the primary power supply from a distribution panel that also supplies a major noise
source (for example an electric welder or electric discharge machine) since this could cause
malfunction of the CNC unit.

- If possible connect the machine to a ground not used by any other equipment. If there is no choice
but to use a common ground, the other equipment must not generate a large amount of noise
{such as an electric welder or electric discharge maching).

(3) Installation Environment
Observe the following points when installing the control enclosure,
- Make sure that the CNC unit will not be subject to direct sunlight.
- Make sure that the control enclosure will not be splashed with chips, water, or oil.

- Make sure that the control enclosure and operation panel are not subject to excessive vibrations
or shock.

- The permissible ambient temperature range for the control enclosure is 0 to 40°C (32 to 104 F).
- The permissible ambient humidity range for the control enclosure is 30 to 95% (no condensation).

- The maximum altitude at which the control enclosure can be used is 1000 m (3281 ft.).
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Points to Check before Turning on the Power

(M

(2)

3

Close all the doors of the control enclosure and operation panel to prevent the entry of water,
chips, and dust.

Make absolutely sure that there is nhobody near the moving parts of the machine, and that there
are no obstacles around the machine, before starting machine operation.

When turning on the power, turn on the main power disconnect switch first, then the CONTROL
ON switch on the operation panel.

Precautions Relating to Operation
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(3)

(4)
(3)
(6)
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(8)
9
(10)
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After turning on the power, carry out inspection and adjustment in accordance with the daily
inspection procedure described in this instruction manual.

Use tools whose dimensions and type are appropriate for the work undertaken and the machine
specifications. Do not use badly worn tools since they can cause accidents.

Do not for any reason touch the spindle or tool while spindle indexing is in progress since the
spindle could rotate: this is dangerous.

Check that the workpiece and tool are properly secured.
Never touch a workpiece or tool while it is rotating: this is extremely dangerous.

Do not remove chips by hand while machining is in progress since this is dangerous. Always
stop the machine first, then remaove the chips with a brush or broom.

Do not operate the machine with any of the safety devices removed. Do not operate the
machine with any of the covers removed unless it is necessary to do so.

Always stop the machine before mounting or removing a tool.
Do not approach or touch any moving part of the machine while it is operating.
Do not touch any switch or button with wet hands. This is extremely dangerous.

Before using any switch or button on the operation panel, check that it is the one intended.



MEQ0O0-001-R1 P-(jii)
SAFETY PRECAUTIONS

Precautions Relating to the ATC

(M

(2
3

(4)

The tool clamps of the magazine, spindle, etc., are designed for reliability, but it is possible that
a tool could be released and fall in the event of an unforeseen accident, exposing you to
danger: do not touch or approach the ATC mechanism during ATC operation.

Always inspect and change tools in the magazine in the manual magazine interrupt mode.

Remove chips adhering to the magazine at appropriate intervals since they can cause
misoperation.

Do not use compressed air to remove these chips since it will only push the chips further in.

If the ATC stops during operation for some reason and it has to be inspected without turning the
power off, do not touch the ATC since it may start moving suddenly.

On Finishing Work

(1
(2)
3
(4)

On finishing work, clean the vicinity of the machine.
Return the ATC, APC and other equipment to the predetermined retraction position.
Always turn off the power to the machine before leaving it.

To turn off the power, turn off the CONTROL ON switch on the operation panel first, then the
main power disconnect switch.
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Precautions during Maintenance Inspection and When Trouble
Occurs

In order to prevent unforeseen accidents, damage to the machine, etc., it is essential to acbserve the
following points when performing maintenance inspections or during checking when trouble has
occurred.

(1) When trouble occurs, press the emergency stop button on the operation panel to stop the
machine.

(2) Consult the person responsible for maintenance to determine what corrective measures need to
be taken.

(3) If two or more persons must work together, establish signals so that they can communicate to
confirm safety before proceeding to each new step.

(4) Use only the specified replacement parts and fuses.
(5) Always turn the power off before starting inspection or changing parts.

(6) When parts are removed during inspection or repair work, always replace them as they were
and secure them properly with their screws, etc.

(7) When carrying out inspections in which measuring instruments are used — for example voltage
checks — make sure the instrument is properly calibrated.

(8) Do not keep combustible materials or metals inside the control enclosure or terminal box.

(9 Check that cables and wires are free of damage: damaged cables and wires will cause current
leakage and electric shocks.

(10) Maintenance inside the Control Enclosure
a) Switch the main power disconnect switch OFF before opening the control enclosure door.

b) Even when the main power disconnect switch is OFF, there may some residual charge in
the servo amplifier and spindle drive unit, and for this reason only service personnel are
permitted to perform any work on these units. Even then, they must observe the following
precautions.

- Servo amplifier
Discharge the residual voltage one minute after turning off the breaker inside the unit.
- Spindle drive unit

Discharge the residual voltage one minute after turning off the main power disconnect switch.

c) The control enclosure contains the NC unit, and the NC unit has a printed circuit board
whose memaory stores the machining programs, parameters, etc. In order to ensure that
the contents of this memory will be retained even when the power is switched off, the
memory is supplied with power by a battery. Depending on how the printed circuit boards
are handled, the contents of the memory may be destroyed and for this reason only service
personnel should handle these boards.
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(1)

Periodic Inspection of the Control Enclosure

a) Cleaning the cooling unit

The cooling unit in the door of the control enclosure serves to prevent excessive temperature
rise inside the control enclosure and increase the reliability of the NC unit. Inspect the following
points every three months.

- |Is the fan motor inside the cocling unit working?
The mator is normal if there is a strong draft from the unit.
- Is the external air inlet blocked?

If it is blocked, clean it with compressed air.

General Precautions

(M
(2)

3

(4)

(5)

(6)

@

Keep the vicinity of the machine clean and tidy.

Woear appropriate clothing while working, and follow the instructions of someone with sufficient
training.

Make sure that your clothes and hair cannot become entangled in the machine. Machine
operators must wear safety equipment such as safety shoes and safety goggles.

Machine operators must read the instruction manual carefully and make sure of the correct
procedure before operating the machine.

Memoaorize the position of the emergency stop button so that you can press it immediately at any
time and from any position.

Do not access the inside of the control panel, transtormer, motor, etc., since they contain
high-voltage terminals and other components which are extremely dangerous.

If two or more persons must work together, establish signals so that they can communicate to
confirm safety before proceeding to each new step.
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8. Symbols Used in This Manual

The following warning indications are used in this manual to draw attention to information of particular
importance. Read the instructions marked with these symbols carefully and follow them.

"‘0. : t:; . Indicates an imminent hazard which, if not avoided, will result in death or serious injury.

AWAHN'NG . Indicates hazards which, if not avoided, could result in death or serious injury.

ACAUT'ON : Indicates hazards which, if not avoided, could result in miner injuries or damage to devices
or equipment.

NOTICE . Indicates precautions relating to operation or use.
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INTRODUCTION

This special function manual contains instructions for the OSP. A careful reading of the manual will be of
great assistance in obtaining the full benefit of all the superior functions the machine has to offer. Forthe

most complete understanding, this manual should be read in conjunction with the *Operation Manual for
OSP”, as the two manuals are very closely related.



CLASSIFICATION

MID-BLOCK RESTART FUNCTION

DNC-A

DNC-B HIGH-SPEED RM BUFFER METHOD

SEMI-SYNCHRONIZED OPERATION OF MACHINING CENTER
WITH DIGITIZER (TD)

WARM-UP FUNCTION

SPINDLE OVERLOAD DETECTION FUNCTION

SIMPLIFIED LOAD MONITORING FUNCTION

EXTERNAL PROGRAM SELECTION FUNCTION

EXTERNAL M SIGNAL OUTPUT FUNCTION

CYCLE TIME REDUCTION FUNCTION



F1-DIGIT FEED COMMAND FUNCTION (BY PARAMETERS)

ARBITRARY-ANGLE CHAMFERING FUNCTION

3-D CIRCULAR INTERPOLATION FUNCTION

AUTOMATIC ATTACHMENT INDEXING FUNCTION

AXIS NAME DESIGNATION FUNCTION

SLOPE MACHINING FUNCTION

MULTIPLE-POINT SPINDLE ORIENTATION FUNCTION

INDEX TABLE EXTERNAL MANUAL OPERATION FUNCTION

AUTOMATIC SCHEDULE PROGRAM UPDATE FUNCTION

ADDITIONAL AXIS (ROTARY AXIS) FUNCTION



CYLINDER SIDE-SURFACE MACHINING FUNCTION

2-PALLET APC PALLET IDENTIFICATION FUNCTION

TOOL LIST FILE FUNCTION

SERVO FILE SELECTION FUNCTION
(SELECTION BY WORKPIECE WEIGHT SETTING)

Since this operation manual describes the special specifications (optional specifications) of OSP,
some portions may not apply to your machine. Refer to your machine's
Final Specifications to check the specifications before reading this manual.
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SECTION 1 FUNCTION OVERVIEW

The mid-block restart function covered by this section is closely related with the sequence restart function
provided as a standard function of the OSP. Therefore, basic knowledge of the sequence restart function
is necessary to use this mid-block function. Befare reading this section, it is recommended to read
“Return Search and Sequence Restart” in Operation Manual (Publication No. 4108-E)-Operation-
thoroughly.

If programmed cutting operation is interrupted
halfway, it is possible to restart the operation
from the beginning of the interrupted block with

the standard sequence restart function. The Cutting tool

mid-block sequence restart function allows the @ @

operation to restart from the point where the \"""'@ Programmed
operation has been interrupted. In addition, the é]\\ l tool path
operator can designate the axis to return to the e\

sequence restart point first using the option
designation function.

Restart point

@

Internal pracessing

Designated restart block

The mid-block restart function allows the interrupted operation to restart from the interrupted point in the
following sequence.

M
ey
3
(4)

()

(6)

Operation is interrupted halfway during the execution of a block of commands.
Retract the cutting tool to a desired paint.
Manually bring the cutting tool to a peint close to the restart point.

After searching the block from which the sequence is to restart, press the CYCLE START
button. The commands are internally processed: up to the restart point.

Press the SEQ. RESTART button. The cutting tool is positioned at the restart point in a
manual cutting feedrate.

Press the CYCLE START button, and the interrupted operation is resumed from the restart
point.

= In this processing, the commands are processed without actual machine operations like in the
machine lock state operations.



4188-E A-2
A. MID-BLOCK RESTART FUNCTION

SECTION 2

COMMAND FORMAT FOR SEQUENCE
RESTART OPERATION

This section explains the command formats used to designate sequence restart operation.

1. Restart from Designated Sequence

= RS — sequence-name [,number-of-repetitions] [;option-designation] [WRITE]

[Supplement]

1.

Designationin [ ] can be omitted.

The following option designation is possible. Details of aption designation is
explained in SECTION 2.

i o S Axis movement priority
ML Restart point designation option
i I Restart point designation option

Example 1:

= RS —N100 [WRITE]

Seguence restart from sequence name N100

Example 2:

= RS —N100,3 [WRITE]

When the same sequence name appears in the pregram more than one
time, it is necessary to designate which of the sequence name should be
searched for restan, first, second, etc. with a comma () placed preceding
it.

If such data is not set, the sequence restart occurs from the designated
sequence name appearing first.

The allowable maximum number for this setting is 9999,

With the example program above, sequence restarts from the third N100.

Example 3:

= RS —N100:-Z [WRITE]

Sequence restarts from the N100 sequence. Positioning to the restart
point is carried out by axes cother than Z-axis first when the SEQ.
RESTART button is pressed. Z-axis returns to the sequence restart point
when the SEQ. RESTART button is pressed next.
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2. Restarting from Designated Block

= RS — block-count-data [;option-designation] [WRITE]

[Supplement] 1. Designationin [ ] ¢an be omitted.

2. Option designation as explained in 2-1 also applies in this case.

3. Block count data must be smaller than 65535.

Example 4:

Example 5:

= RS — 127 [WRITE]

Sequence restarts from the 127th block.

- RS —127; + Z [WRITE]

Sequence restarts from the 127th block; Positioning to the restart point is
carried out by Z-axis first when the SEQ. RESTART button is pressed. The
other axes return to the sequence restart point when the SEQ. RESTART
button is pressed next.
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3.

Restart from the Designated Block Preceding the Restart Block

= RS — = [number-of-blocks] [;option-designation] [WRITE]

[Supplement] 1. Designationin [ ] ¢an be omitted.

2. The block count data corresponding to the block at which the controlhas been reset
is registered in the NC and it is called out by the designation of an asterisk ().

Example 6:
= RS — =« [WRITE]

Sequence restarts from the sequence at which the cursor (1) was located
just befare the control has been reset.

Example 7:
= RS —+5 [WRITE]

Sequence restarts from the sequence five blocks ahead the sequence
where the cursor (1) was located just before the control has been reset.
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SECTION3  OPTION DESIGNATION

Using the option designation, it is possible to specify the order in which axis positioning is carried out at the
sequence restart point. Designation of the restart point is also possible by the option designation.

Axis Positioning Order Designation
e

(1) With this option code, designation of the axis movement order for carrying out positioning at the
sequence restart point is possible.

(2) Designate the following items.

£ ... Either “+", "+, or “-" sign
o XY, orZ

(3) The option code determines the axis positioning order in the following manner:

+E The axis designated is first position at the sequence restart point when the
SEQ.RESTART button is pressed. Positioning of the other axes occurs when the
SEQ.RESTART button is pressed in the second time.

— The axis designated is positioned at the sequence restart point when the
SEQ.RESTART button is pressed in the second time. With the first pressing of the
SEQ.RESTART button, the other two axes are positioned at the sequence restart point.

z Example: Actual position data
L !
|
(DI
!
!
X Y
!
Sequence restart point
Alter the completidn ol the first
positioning, the axes stop here
Example: and the RUN lamp begins flickering.

-

Actual position
data

Sequen tart poi
Positioning path {first pressing of the SEQ. RESTART button) quence restart point

Paositioning path {second pressing of the SEQ. RESTART button)



4188-E A-6
A. MID-BLOCK RESTART FUNCTION

2. Designation of SequenCe Restart Point - ;M Option

M
(1)

2)

Program is processed internally from the block one block preceding the designated sequence
restart sequence or block and the point where the actual position data of the designated axis
matches the data of the position where the axis is actually located is taken as the restart point.

Designate X, Y or Z at the symbol * = ".

The order of axis movement can be designated by an option code.

Example:
MY +Z
Actual position data
If
Z ° 1
I Machine posilion
|
Saequence restart
designation block
v L-- ™\ One block preceding

the designated sequence
restart block

Commands are processed internally.
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3. Designation of Sequence Restart Point - ;TS Option

TS

(1) Program is processed internally from the block one block preceding the designated sequence
restart sequence or block and the point at which axis movements stop due to the pressing of
the SLIDE HOLD butten is taken as the restart point.

{2) The order of axis movement can be designated by an option code * + =+ ".

Example:

I5-2

Actual position data

i

@

|
|
| @

l Sequence restart
|

designation block

Reastart point established
by pressing SLIDE HOLD

bution One block preceding

the designated sequence

, Testart block
4

Commands are processed internally,

4. Axis Movements without Option Designation

When the SEQ. RESTART button is pressed while no option code is designated, the three axes are
positioned at the start point of the designated sequence or block at a manual cutting feedrate.

Actual position data
-

-
-~
Fs

y U Sequence restart point
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SECTION4  OPERATIONS

1. Sequence Restart from the Designated Sequence

(1) Select the AUTO OPERATION mode by pressing the AUTO key.

ol
Ve

(2) Press function key [F8] (EXTEND) two times.

[ZERO 5ET| {FMLDAT.& [Mac Man|

PROGRAM L ACTUAL |PART | BLOCK

CHECK
SELECT | POSIT. |PROGRAM| DATA SEARCH

DATA ‘ [EXTEND]

CEDFE2)(F3IF a1(E)EB)F7I(FESB)

/C?

(3) Press function key [F2] (RESTART).

NUMBER

NUMBER | 3P SP-NQ.
SEARCH RESTART | STOP | SELECT

SEARCH ‘ [EXTEND]

(FIJE2DEEDEDIEBIFTIES)

/9

{4) Input a sequence name.

(5) Press the [WRITE] key.

{6) Pressthe SEQ. RESTART button.

Positioning is carried out at the start paint of the designated sequence in a manual cutting feedrate.

(7) Press the GYCLE START button.

Programmed operations are resumed.
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2. Sequence Restart from the Position where Cutting Tool is Actually
Located

1
2)

3

4)

()

(€)

{7)

&

Position any of X, Y and Z axes at a point where programmed operations are to resume.

Select the AUTC OPERATION mode by pressing the AUTO key.

oo
/3

Press function key [F8] (EXTEND) two times.

[ZEHO SET [TDOLDAT& {Mac Man

PROGRAM | ACTUAL |PART | BLOCK
SELECT | POSIT. |PROGRAM | DATA SEARCH

CHECK
DATA [EXTEND]

(F)F2)(E3IFa)(FSI(FEB)(F7IFE8)

9

Press function key [F2] (RESTART).

NUNBER NUMBER | SP | SP-NO.
SEARCH RESTART | STOP  SELECT | SEARCH

FINE2AEDFNFSIFs)FIFe)
/7
Input the name of the sequence preceding the ane in which the restart point is included and

also the restart point designation option “;M=". Input the name of axis which has been
positioned in step (1).

‘ (EXTEND]

Press the WRITE key.

@

Press the CYCLE START button.

Program is processed internally from the sequence one block preceding the designated sequence
and when the actual position data of the designated axis matches the data of the axis position where
the axis designated is actually located, the SLIDE HOLD lamp lights up and internal processing of
the data completes.

This actual position is taken as the restart point.

Press the SEQ. RESTART button.

Positioning is carried out at the restart point in a manual cutting feedrate. After the completion of
positioning, the control is placed in the slide hold state.
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9

Press the CYCLE START button,

Programmed operations are resumed.

Note: The restart point will be shifted a little in the tool advancing direction from the required
restart point.
Example 1:
NO1 GO0 X100. Y50. S300
Y
NO2 G56 Z-30. F200
NO4 /— Sequence restan point
] e - a—— @ NOS NO03 G01 G41 Y100. D08

300 1 : : (D08 =10 mm)

E ! NO4 Y300.
k

|

2001 : : NO5 X300.
! ' NO6 Y100.

]
: : NO7 X100.
N & ' NO8 G40 X50
100 4 - A .
SO TR © Nos
@ NOS GO0 G53 Z100. MOS
NO1 N10 MoO2
0 + + ' X

100 200 300

(@)

(b)

©

The procedure fo restart the sequence from X130. Y310. Z-30. is explained below (The actually
returned position is slightly ahead of the designated position.):

Position X-axis at X130. point.

In this positioning operation, Y and Z axes may be located at any point.

Input the command as indicated below.

RS —NO4;MX + Z WRITE
Press the CYCLE START button,

The program is processed internally from the commanded position (X80. Y100. Z2-30) in
sequence NO3 and at a position a little shifted from the required restart point (X130. Y310. Z-30.)
in the tool advancing direction, the internal processing ends and the SLIDE HOLD lamp lights up.

The actual position reached in this process is taken as the restart point.

{dy Press the SEQ. RESTART button.

Positioning of Z-axis occurs at the restart point in a manual cutting feedrate. After the completion
of positioning, the RUN lamp begins flickering.

{e) Press the SEQ. RESTART button again. X and Y axes are positioned at the restart point and

after the completion of the positioning, the SLIDE HOLD lamp lights up.

(f) Press the CYCLE START button.

Programmed operations are resumed.
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3. Sequence Restart from a Required Position in the Program

m

2

(3)

4)

)

(6)

)

&

&)

(10)

(1)

Select the AUTO OPERATION mode by pressing the AUTQO key.

oo oo
/(?

Press function key [F8] (EXTEND) two times.

{ZEHO SET {FOOLDAT& {Mac Man

PROGRAM | ACTUAL
SELECT | POSIT.

CFUE2IEEDEDIESIE 73[%3]
@

PART ‘ BLOCK

CHECK
PROGRAM | DATA SEARCH

DATA r [EXTEND]

Press function key [F2] (RESTART).

NUMBER NUMBER | SP SP-NO.
SEARCH| RESTART [ STOP | SELECT | SEARCH

CFHUOE2DE3EFE2)EFESIEFEsEFEDFERS
/7
Input the name of a sequence before the one which contains the required restart point and the
restart point designation option code TS,

‘ [EXTEND]

Press the WRITE key.

e

Press the CYCLE START button,

Program is processed internally from the sequence one block preceding the designated sequence.

When internal processing reaches the required restart point, press the SLIDE HOLD button.
This point is taken as the sequence restart point.

To change the sequence restart point press the CYCLE START button, and internal processing
begins again. Press the SLIDE HOLD button when required point reached.

Repeat pressing the CYCLE START and SLIDE HOLD buttons until the required restart point is
reached.

Press the SEQ. RESTART button.

The axes are positioned at the required sequence restart point in a manual cutting feedrate. After
the completion of positioning, the control is placed in the slide hold state.

Press the CYCLE START button.

Programmed operations are resumed.
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SECTIONS  SUPPLEMENTS

(1) Axis movement order option “++” and "—=" cannot be specified at the same time.

(2) If shift amount by manual intervention operation differs from the previous cutting, sequence
restarts from a point offset by this difference.
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SECTION 1 FUNCTIONS

DNC-A for the OKUMA OSP controls the transmission of NC programs and data between a CNC machine
and the host processor through an RS232C interface. It provides the following twe major functions:

(1) Downloading ...... Receives NC programs (or files) from the host computer.

[INPUT] The CNC machine can alsc verify a received NC program (file) by matching
the received NC program (file) stored in its memory with the NC program (file)
that is sent from the host computer for verification.

{2) Uploading ......... Uploads NC programs (or files) to the host computer.

[OUTPUT] The CNC machine can retransmit the NC programs (files) so that they can be
verified at the host computer.
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SECTION2  OPERATING PROCEDURES

1. Operating Procedure for DNC

(1) Press the EDIT AUX key.

MANUALJ EDIT AUX E’&HM«ETEH

(2) The display shown below will appear on the screen.

[FOOL D.Wq Eﬂac ME.I:!]

ALlTOJ [ZERO SET

w |

m PROG OPERATION
[87/07/15 14:10:00

kDATE ‘ DA \ PIP ‘ EDIT ‘ FREE ‘ LIST ‘CONDENS‘ [EXTENDI/

(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)
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{3) Press function key [F8] (EXTEND) twice to cause “DNC” to be displayed in function key guide
area corresponding to the [F4] key.

ﬂ PROG_OPERATION \

[97/07/15 14:10:00

=EX
=EX

QROTECT ‘ } DNC ‘ ‘ ‘ ‘ [EXTENDy

(F I 2IE3ICEAESIESIF 7)(F8)
{4) Press function key [F4] (DNC), and the display shown below will appear.

/\ PROG OPERAT |ON DNC \
[97/07/15 14710200

=DNC
>

\INFUT ‘OUTPUT‘ ‘ ‘ /
CUOEDENCEDFEIESIFEDESD)

(5) Pressing function keys [F1] and [F2] at this moment will enable input and output processing,
respectively. Fress function key [F7] (DNC QUIT) to quit the DNC mode.

DNC
auit
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Operation Function in the DNC Mode

You can perform two types of functions in the DNC mode as explained helow.

{1) Downloading an NC Program (File)
- Press function key [F1] (Input).
- Enter the name of the NC program {file) to be downloaded.
- Press the [WRITE] key.

The general format of the IN command is shown below.

Main file name BExtension name Main file name Extension name
. ],[ . ] [WRITE]
of request-file of request-file of store-file of store-file

A 4
+ | Enter thres alpha-
betic character,

>IN |

Enter a character string of up to 16 characters
beginning with an alphabetic character. The
legal characters are alphanumeric characters and
the hyphen (-).

The received NC program (file) is stored in memory under the name specified here.

When these parameters are omitted:

Main file name of request-file and extension name of requast-file are assumed if
they are specified.

If neither main file name of raquest-file nor extension name of request-file are
specified, the file and extension names that are received from the host computer
are assumed.

Enter three alphabetic
characters. ﬁ

Enter a character string of up to 16 characters -
beginning with an alphabstic character. The legal
characters are alphanumeric characters and the

hyphen (-).

The CNC machine requests the host computer for the NC program (file) having the main file
and extension names specified here.

If main file name is omitted and extension name ts specified, ‘A’ is assumed as main file
name.

If main file name is specified and extension name is omitted, ‘MIN' is assumed as
extension name.

if both main file name and extension name are omitted, nothing is assumed by the CNC
machine. The NC program to be transmitted is determined by the host computer.

If file name output mode is specified (bit 7 of NC optional parameter bit Nos. 8, 13, 14, 21
and 22 are set to setting 1}, *A.MIN’ is transmitted to the host computer,
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{2) Uploading an NC Program (File)
- Press function key [F2] (Qutput).
- Enter the name of the NC program {file) to be uploaded.
- Press the [WRITE] key.
The general format of the QUT command is shown below.
Main file name Extension name Main file name Extension name
>0UT [ of store-file * | of store-file 1 of send-file * | of send-file 1 WRITE]
4 4 L Enter three
alphabaetic
character. 4

Enter a character string of up to

16 characters beginning with an~
alphabetic character. The legal
characters are alphanumeric
characters and the hyphen (-).

The output program {file) is transmitted to the host
computer with the main file and extension names
specified here. If main file name of send-file and/or
extension name of send-file are omitted, main file name
of store-file and/or extension name of store-file are
assumed.

Enter three alphabetic
characters.

F 3

Enter a character string of up to 16
characters beginning with an alphabetic —
character. The legal characters are
alphanumeric characters and the hyphen

().

The CNC machine searches the memory for and transmits the NC program (file)
having the main file and extension hames specified here.

if main file name is omitted and extension name is specified, ‘A’ is assumed as
main file name.

If main file name is specified and extension name is omitted, ‘MIN’ is assumed
as extension name.
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SECTION3  SETTING UP NC OPTIONAL
PARAMETERS

{1) NC Optional Parameter (Bit) No. 10

The NC optional parameter bit No. 10 specifies whether the verify data is to be transmitted in the
upload mode and whether the NC program (file) name is to be transmitted.

Table 1
Bit 4 Bit 3 Mode
A 1 1 Verify data transmitted on output, no NC program (file)
name transmitted
B 1 0 Verify data transmitted on output, NC program (file) name
transmitted
C 0 1 No verify data transmitted on output, no NC program (file)

name transmitted

D 0 0 No verify data transmitted on output, NC program (file)
name transmitted

{2) NC Optional Parameter (Word) No. 43

The NC optional parameter word No. 43 selects the DNC-A inpuinoutput channel.

Table 2
Parameter value Channel
0 CNO: (TT)
1 CN1:
2 CN2:
3 CN3:
4 CN4;

{3) NC Optional Parameter (Bit) No. 1

The NC optional parameter bit No. 1 defines the tape delimiter code.

Table 3

Bit 3 Mode

A 1 % (A5 in hex)
B 0 NUL (00 in hex)

NC optional parameters described in (1) through (3} are enabled immediately whenever they are
reset; the CNC machine need not be switched off and on.



4188-E B-7
B. DNC-A

{4) NC Optional Parameter (Bit) Nos. 8, 13, 14, 21, 22

The NC optional parameter bit data Nos. 8, 13, 14, 21, 22 specify whether the request file name is to
be transmitted from the host computer in the download mode.

Table 4
Bit 7 Maode
A 1 Request file name transmitted on input.
B 0 No request file name transmitted on input.

(5) RS8232C Interface Parameters for CNQO: (TT:) through CN4:

Refer to SECTION 3, “TAPE PUNCHER INTERFACE” in Operation Manual {Fublication No.
3754-E) for the parameter settings of the RS232C interface parameters for channels CNQO: (TT:)
through CN4:.
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SECTION4  ERROR MESSAGES

5244

5245

0306

Two types of errors may occur in the DNC maode.

DNC device

A device other than CNO:, CN1:, CN2:, CN3:, and CN4: is designated by parameter (bit) data.
[Index] None
[Code] None
[Measures to Take] Desighate the correct data.

DNC verify

In reading operation with verify designation, data following “R” and that following “V” do not match.
[Index] None
[Code] The number of records in which the verify error has occurred.

Command character

A command that is not in the command table has been designated.
[Character-string] Command characters which have been input
[Code] None
[Probable Faulty Locations]
1) Spelling error of a command
2) Input of 2 command not allowed in the mode currently selected
[Measures to Take] Input the command using function keys.
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SECTIONS  SPECIFICATIONS

1. Data Formats

Data is transferred all in ISO code. The end of data is identified by two consecutive NUL (00) or % (A5 in

hex) codes.
) End of transmission code
=
----- Wo R e % %
CCI$|AMIN [%|CRILF N NUL VIS AMIN|%ICR|LF|N NUL | NUL
| L A A —_— — 1 4 o
NC program DATA 1 NC program DATA 2 | Tape delimiter
(file) name (file) name code (defined
I— by a parameter)
Control command V:  Specifies that DATA 1 and DATA 2 are 1o
be matched for verification.
— Control command — R (Read) .... Reads DATA 1into memory under NC
: (: program (file) name ‘A.MIN.’

P (Punch) .... Sendsthe contents (DATA 1) of the NC program
named ‘A.MIN.” from memory (DATA 1 = DATA 2)

(1) When transmission of verify data is not specified, the control command V and the subsequent
data are not transmitted; instead, two consecutive % or NUL codes are transmitted and
transmission terminates (see Example 3 and 4 in 1-1 "Output Data Format Examples™.

{2) When transmission of the NC program (file) name is not specified, the NC program (file name
following the control command is not transmitted (see Example 1 and 3 in 1-1 “Qutput Data
Format Examples™.

{8) The NC program {file) name may be omitted in the download mode. In this case, the program
{file) name ‘A.MIN’ is assumed if it is not specified on the CNC machine side (see Example 2 in
1-2 “Input Data Format Examples”).

{4y Either % or NUL code can be defined in a parameter as the tape delimiter code. The host
computer must use the defined tape delimiter code when sending a NC program (file) to the
CNC machine.

{(5) The host computer need not transmit the V control command and subsequent data in the
download mode if verify processing is not required. In this case, the host computer must send
two consecutive % (or NUL) codes instead of the V control command (see Example 2 in 1-2
“Input Data Format Examples™).

{6) Only the data between the LF code and the tape delimiter code (i.e., DATA 1) is stored in
memory.
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1-1.  OQutput Data Format Examples
Example 1: When A is selected in parameter setting in (1) and (3) in Section 3
) _ DATA1 _ _ DATA2 _
Pi% |CR|LFIN{ " % |V1% |[CRILF|IN|T7777""" % | %
Example 2: When B is selected in parameter setting in (1) and A in (3) in Section 3
DATA 1 DATA 2
P|$IAMIN|%|CRILFIN | % |Vi$ |AMIN|%|CR|LF N | % | %

3 Hon-

NC program (file) name

NC program (file) name

Example 3: When C is selected in parameter setting in (1) and B in (3) in Section 3

DATA 1

W

Pi{% |CR{LF [N ™ F NUL | NUL

Example 4: When D is selected in parameter setting in (1) and B in (3) in Section 3

DATA 1

-l

Pl$1AMIN [%[CR{LF N e NUL | NUL

g o

NC program (file) name
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1-2.  Input Data Format Examples

Example 1: When A is selected in parameter setting in (3) in Section 3 and verify data is present

DATA 1 DATA 2

R|$ [AMIN|%|CRILF|N |~ % {V|§|AMN|%|CRILF N % | %

[
3
A
Y

Verify data

The CNC machine carries out verify
processing if verify data is received,
irrespective of the parameter setting
discussed in (1) in Section 3.

NC program [file) name
{a) This file name is verified if the request file name is specified.

{b) This file name is not verified and used as is if the request file name is
omitted.

(c) This file name is assigned to the file stored in bubble memary if both
request file name and store file name are omitted.

Example 2: When A is selected in parameter setting in (3) in Section 3 and no verify data is present

DATA 1

A
y

P °/o CR LF N -------- rrrererrannnann N UL NUL

When the NC program (file) name is not present

{(a) If the store file name is specified, the received data is stored in
bubble memory under that name.

(b} If the request file name is specified and the store file name is
omitted, the received data is stored under the request file name.

(c) If both the request and store file names are omitted, 'A.MIN' is
assumed as the name of the received file.
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2.

Example RS232C Interface Connections and Timing Charts

Since the CNC machine and the host computer are likely to use different R3232C interface lines, it is
necessary ta check the RS232C interface lines used in the host computer system and use an appropriate,
dedicated RS232C cable.

Start/Stop Synchronization Mode

This mode of communications is possible using optional interfaces CN1 - CN4. Note that this mode cannot
be used with standard CNO interface.

(1) Sample Connection Diagram

NC machine Host computer
Signal name Pin No. Signal name
FG (1) FG
™D @ > RD
RXD (3) < sD
RTS 4

CTS ' (5)

DSR (6) <4 ER
sG %) ' sG
RG1 (9) >- Cs
DTR (20) > DR
EX-NT (23) < RS
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(a) Download maode timing chart

NC | « | Host

Data Set Ready
« DSR

Request Data
— RGi

YA

Received Data
« RXD

e s
8 bits  Stop bit
Start bit

3) The CNC machine sends the Data Request signal RG1.

4} The host computer, on receiving RG1, starts transmitting a brie of serial data.

5) The Data Request signal is reset on the start bit of the serial data byte.

{b) Upload mode timing chart

NC | = | Host

Il

Data Set Ready
« DSR

Data Busy
= BEX-NT

Transmitted Data el
«— TXD

———A
f 8 bits  Stop bit
Start bit

[

1) The CNC machine sends a byte of transmitted data when the Data Busy signal EX-INT is

high.

2) The host computer resets the Data Busy signal when it reads the stop bit of the received serial

data byte. The Data Busy signal must be reset each time a serial data brie is

received.

3) The host computer sets the Data Busy signal when it completes processing of the received

data byte.

[Supplement] Since this example configuration uses the EX-INT signal, NC optional parameter bit for

the “no EX-INT signal” mode (bit 1 of NC opticnal parameter bit Nos.
must be set to “0”.

8 13,14, 21, 22)
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2-2.

Control DC Code

The DC (Device Control) codes are defined as follows irrespective of the code of the NC program data fo
be transmitted (ISO or EIA):

Character 5 4 3 2 1
DC1 Tape Reader Start O o O
DC2 Tape Punch Start o = 3
DC3 Tape Reader Stop O O o @ IS
DC4 Tape Punch Stop 2 o @

[Supplement] 1.

The R8232C interface parameters must be setto use DC codes (referto SECTION

3, “Tape Puncher Interface” in Operation Manual (Publication No. 4108-E) for the
parameter settings of the RS232C interface parameters).

2. DC codes are automatically generated by the NC machine. The program need not

consider the DC codes.

Sample Connection Diagrams:

(1) Example 1

FG

XD
RxXD
RTS
CTs
DSR
SG

DTR

NC machine

Signal name Pin No,

(1)
@)
3)
(4)
(5)
(6)
(7)
(20)

Host computer
Signal name
FG
RD
Sb
Cs
RS
ER
SG

DR




{a) Download mode timing charts
1) When reguest-file name output mode is not specified (B is set in (4) in Section 3 “SETTING UP NC OPTIONAL PARAMETERS")

INCI«- IHostI

Request To Send
~ RTS

Clear To Send
« CTS

S T e l—ﬂ\ IEL m\ g 19

Received Data ( Rl%lgl‘,?l ..... Ii ( 4 d

« RXD

L]
~—»1—1}— 100 characters or lass ——

End or data is identified by two consecu-
tive delimiter codes.

2Y When request-file name output mode is not specified (A is set in (4) in Section 3 "SETTING UP NC OPTIONAL PARAMETERS™)

NC | « | Host

Request To Send

- ATS
. Clear To Send
« TS
Input file name

Transmitted Data

T B[ Jamn []E]_[BL A8
>
e Request file name ] I

Received Data

« RXD H|$|A.M1N|% E %l%.

Y-ONQ '9

ld4-51-9 3881+



(b) Upload mode timing charts

1) When request-file name output mode is not specified (Either A or Cis setin (1) in Section 3 "SETTING UP NC OPTIONAL PARAMETERS”)

NC

-»

Host

2) When request-file name output mode is not specified (Either B or D is set in (1) in Section 3 "SETTING UP NC OPTIONAL PARAMETERS”)

Request To Send
RTS

Clear To Send
CTS

Transmitted Data
T™>D

Receivad Data
RXD

A

B,
s R =t

NC

— | Host

Request to Send
RTS

Clear To Send
CcTs

Transmitted Data
XD

Received Data
RXD

¥ I

................

Y-ONQ '9

14-91-8 3881+
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[Supplement]

1.

When CTS is set off during data transfer, the data transfer is suspended withintwo
characters,

Since this example configuration does not use the EX-INT signal, NC optional
parameter bit for the “no EX-INT signal” mode (bit 1 of NC optional parameter bit
Nos. 8, 13, 14, 21, 22) must be set to “1".
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(2) Example 2

NC machine
Signal name
FG

TXD

RXD

RTS

CTS

DSR

SG

DTR

EXANT

Host computer

Pin No. Signal name
(1 FG
(2) > RD
(3) « SD
(4) CS
(S) \ RS
(6) ¢ ER
() SG
(20) > DR
(23) ‘ DATA BUSY/

{a) Download mode timing charts

The timing chart in this mode is identical to that given in Example 1.

(b} Uplocad mode timing charts

NC | = | Host

Data Set Ready

« DSR

Data Busy
— EX-INT

Transmitted |
S XD DC2 DC 4

________ . B
1 character
[Supplement] Since this example configuration uses the EX-INT signal, NC optional parameter hit for

the “no EX-INT signal” mode (bit 1 of NC optional parameter bit Nos. 8, 13, 14, 21,22)
must be set to 0.
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2-3. Control DC Code on Type 2

The Control DC code on type 2 configuration uses only DC codes to control data transfer between the host
computer and a CNC machine through an RS232C interface.

(1) While the standard Control DC code configuration allows only the CNC machine to generate DC
codes, this configuration also allows the host computer to generate DC codes.

{2) The CNC machine uses four device control codes (DC1, DC2, DC3, and DC4) and the host
computer two codes (DC1 and DC3).

Table 5
DC Code NC Machine Host Computer
DC1 Enables data read. Enables data read.
(a) Initiates a read. (a) Responds to DC2,
(b) Resumes a read. (b) Resumes a read.

DC2 Placed before the
transmitted data to request
the host computer to receive
the transmitted data.

DC3 Requests suspension of Requests suspension of
data transmission. data transmission.
DC4 Identifies the end of data

transmission.

{3) Sample Connection Diagrams

NC machine Host computer
Signal nama Pin No. Signal name
FG (1) FG
TXD (2) - RD
RXD (3) < sSb
RTS (4) (5 Cs
CTS (5) é (5 RS
DSR (6) (j) d) ER
DTR (20) DR |
SG (7} SG

[Supplement] Since this example configuration does not use the EX-INT signal, NC optional
parameter bit for the “no EX-INT signal® mode (bit 1 of NC optional parameter bit Nos. 8,
13, 14, 21 and 22) must be set to 1.



(a) Download mode timing chartts

1)

When request-file name output mode is not specified (B is set in (4) in Section 3 “SETTING UP NC OPTIONAL PARAMETERS")

The timing chart in this mode is identical to that given in 2-2, “Control DC Code”.

2) When reguest-file name output mode is specified (A is set in (4) in Section 3 "SETTING UP NC OPTIONAL PARAMETERS")

1)

NC | « | Host

Transmitted Data
TXD

Received Data $
RXD

.FISIA.MINl |EU?|\ g

T

R

slawni%lﬁik

Upload mode timing charts

........

When file name output mode is not specified (Either A or C is set in (1) in Section 3 "SETTING UP NG OPTIONAL PARAMETERS”)

NG | - | Host

Transmitted Data
™D

Received Data $

- RXD

2)

..................

----------

When file name output mode is not specified (Either B or D is set in (1) in Section 3 "SETTING UP NC OPTIONAL PARAMETERS”)

NC | = | Host

Transmitted Data
TXD

Received Data $
RXD

pl $ ,A.Mmlg k

..........................

HEk K

V-ONQ '8

ld-0c-9 3-88l¥
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SECTION 1 OVERVIEW

This section explains the communication link between the OSP and the host computer to transfer part
programs between these two devices.

(1) There are two types of program transfer methods. One is the batch transfer method in which

2
3

part programs are transferred independently of operation status of the OSP and the other is
on-line mode program transfer in which part programs are transferred from the host computer to
the buffer memory of the OSP and the machine is controlled by the program being sent. The
latter mode of program transfer is called “buffer operation” in this manual.

Note that these two methods of program transfer cannot be selected at the same time.
The schedule operation is possible in the buffer operation mode by setting the parameters.

Two types of protocol used for communication between the host computer and the OSP are
selectable by the setting of parameter. These are protocol A and protocol B.

Protocol A.... ... Shake hand method in which transmission and reception of data are repeated
each other,
ProtocolB.... ... Communication is controlled by the DC (device control) codes which are output

from the OSP.
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SECTION2 DNC OPERATION PANEL

— DNC ]
COMMUNI- BUFFER
CATION OPERATION

O O
ON ON
© O
OFF OFF

(1) COMMUNICATION ON/OFF switch

(@)

(b)

1)

2)

COMMUNICATION ON

Turning on power supply after placing the switch inthe ON position establishes the communication
mode between the OSP and the host computer. The COMMUNICATION lamp lights up.

COMMUNICATION OFF

Turning on power supply after placing the switch in the OFF position disconnects communication
line between the OSP and the host computer.

Once power supply has been turned off, changing the switch setting position has no effect and
the established state cannot be changed.

With protocol A, turn the switch in the OFF position once and then back to the ON position to
recover the communication alarm state* from the NC. Even in this case, the previously
established communication ON state is not changed.

* The state in which either of the following alarm messages (see 12-1 “Communication Alarm™) is
displayed.
4218 DNC-B communication error
4219 DNC-B message format error
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(2) BUFFER OPERATION ON/OFF switch

(@)

(b)

1)

2

BUFFER OPERATICN CN

By setting the switch in the ON position with the DNC COMMUNICATION ON state, buffer
operation is enabled and the BUFFER OPERATION ON lamp lights up.

BUFFER OPERATION OFF

Buffer operation is disabled.

If the switch is set at the BUFFER OPERATION OFF position during buffer operation, the
buffer operation enabled state is continued until the buffer operation has completed.

With protocol A, ON/OFF state of the buffer operation can be changed by the command from
the host computer. If the command from the host computer does not match the switch setting,
the command from the host computer is given priority.

However, if communication alarm occurs, ON/OFF state of the buffer operation is controlled by the
setting of the BUFFER OPERATION ON/OFF switch setting at the OSP operation panel.
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SECTION 3

BUFFER OPERATION

Buffer operation is possible in the automatic mode while the BUFFER OPERATION ON lamp at the DNC
operation panel lights up.

Buffer operation function varies depending on the NC program transmission method (with or without file

name designation).

Table 1
Buffer Operation
{DNC mode: ON, EBuffer operation: ON) Normal Memory
0perati0n Program Operation Without File Name With File Name operation
Type Type Method Designation Designation
Host Host Host
M M M
emory Computer emory Computer emory Computer
Manual Main A X X O X O
Mode Program B % O 5 O
Operation S < o O o O
Operatron Schedule B « » O o O «
According | Program
to Main A O X O
ichedule Program R O % O
rogram
9 S O O O
[Supplement] 1. “C"indicates “operation possible” and “ x ” indicates “operation impossible”,

Operation Methods:

A .... Normal operation
B .... Large-volume operation
S ... Subprogram and branch function are not checked in operation method B.

The following operations are possible depending on “with” and “without” file name
designation.

Without file name designation Buffer operation of NC program

With file name designation Buffer operation of NC program

Scheduled operation based on schedule
program

Memory mode cperation based on programs

stored in memory
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1. Buffer Operation of NC Programs

1-1.  Operation Methods

(1) It *file name not used” state is selected,

{a) Place the DNC COMMUNICATION ON/OFF switch at ON.

{b) Turn on power supply.

{c) Select the AUTO OPERATION mode by pressing the AUTO key.

{d) Place the BUFFER OPERATICN ON/CFF switch at ON.

{e) Pressthe CYCLE START button. (PROGRAM SELECT operation is not necessary.)
{2) If “file name used” state is selected,

{a) Place the DNC COMMUNICATION ON/OFF switch at ON.

{b) Turn on power supply.

(c) Select the AUTO OPERATION mode by pressing the AUTO key.

{dy Place the BUFFER OPERATION ON/OFF switch at ON.

{e) After pressing function key [F1] (PROGRAM SELECT), input the main program file name.

(h Press the [WRITE] key

{g) The screen displays prompt “Request file name data?!”, requesting the operator to input the
file address character-string managed by the host computer.

{h) Press the [WRITE] key.

(i) Press the CYCLE START button.
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1-2.  Command Format
(Possible only when “file name used” state is selected.)
= PS [main-program-file-name] [WRITE]
Request file name data?! file-address-character-string requested [WRITE]
(1) Main Program File Name

[program file name].[extension]

(a) Designate a character-string of up to 16 characters beginning with an alphabet. Alphabets,
numbers and hyphen (-} can be used.

{b) The extension is MIN.

{c) The main program file name designated in this step is registered as the file name for buffer
operation.

{d) If a main program file name is cmitted, A.MIN is used.
{e) To designate a device name in the program file name, designate the host computer (DNC:).
(2) File Address Character-string Requested
Character-string of up to 30 characters
Fallowing characters can be used:
0-9,AZ " #5,%, & " <5 (,) @,
2% L Lo+ =/l = . SP

Transmission of the NC program of the request-file-name designated in this step is
requested to the host computer.

If the request-file-name is omitted, the main program file name is designated.
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2. Scheduled Operation by Schedule Program

(Possible only when “file name used” state is selected.)

2-1.  Operation Methods

M
2)
(3)
(4)
(3)

(6)
{7)

(8)
(©)
(10)

Place the DNC COMMUNICATION ON/OFF switch at ON.

Turn on power supply.

Select the AUTC OPERATION mode by pressing the AUTO key.
Place the BUFFER OPERATICN ON/OFF switch at ON.

After pressing function keys [F8] (EXTEND) two times and then [F4] (SP SELECT), input the
schedule program file name.

Press the [WRITE] key.

The screen displays prompt “Request file name data?!”, requesting the operator ta input the file
address character-string managed by the host computer.

Press the [WRITE] key.
Confirm that the schedule program is selected on the program display screen.

Press the CYCLE START button.

For the details of schedule program, refer to OSF Pregramming Manual.
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2-2. Command Format for Schedule Program Selection
= 88 [Schedule-program-file-name] [WRITE]
Request file name data?! file-address-character-string requested [WRITE]
(1) Schedule Program File Name
[program file name].[extension]

(a) Designate a character-string of up to 16 characters beginning with an alphabet. Alphabets,
numbers and hyphen (-} can be used.

{b) The extension is SDF.

{c) The schedule program file name designated in this step is registered as the file name for
schedule operation.

{(d) If a schedule program file name is omitted, S.SDF is used.
{e) To designate a device name in the program file name, designate the host computer (DNC:).
(2) File Address Character-string Requested
Character-string of up to 30 characters
following characters can be used:
0-9,AZ " #5,%, & " <5 (,) @,
2% L Lo+ =/l = . SP

Transmission of the schedule program of the request-file-name designated in this step is
requested to the host computer.

If the request-file-name is omitted, the schedule program file name is designated.
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3.

4.

Memory Mode Operation Using a Program Stored in Memory

The operation method is quite the same as used for normal memory mode operation.

Only the difference is the designation of the memory (MD1:) as the device name when designating the
schedule program file name and the main program file name (including main programs in the schedule
programy.

Supplements

1
2)
(3)

(4)

)

(6)
()

(8)

(®)

(10)

(1)

(12)

Subprograms only registered in the library program can be used.
Size of part program has no limit for program transfer.
Only schedule programs or main programs can be transmitted.

If subprograms and/or other main programs continue following the M02 code of the main program,
do not forget to set the "M02 reset output used” state by the parameter.

At the instant the CYCLE START button is pressed, transfer of a part program begins (GTD
sent for protocol A, DC1 or DC2 sent for protocol B) and then the program execution begins.

Change of parameter setting for file name used or not-used status becomes active when power
supply is turned off and then on again.

Even in the buffer operation mode, intervention of manual operation is possible as usual.

Even in the buffer operation ON mode, the return search and sequence restart commands can
be executed.

In the buffer operation mode, when “file name not used” is selected, the following commands
cannot be executed:

- Schedule program selection

- Number search

Seguence search using the cursor
- Schedule program search

When “file name not used” state is selected, program selection is always required when buffer
operation mode is switched form ON to OFF. If program selection is not carried out, program
execution does not begin.

When “file name used” state is selected, program selection is always required when buffer
operation mode is switched between ON and OFF. If program selection is not carried out,
program execution does not begin.

When selecting a program in the file name used state, designation of a main program name and
subprogram name is not possible.

Irrespective of the setting of the BUFFER OPERATION ON/OFF switch, the selected buffer
operation on or off mode is continued until the operation in progress has been completed even if
the setting of the switch is changed.

This function is effective for program transfer operation.

If the buffer operation on/off mode is switched by the command using protocol A, an alarm occurs if
such an attempt is made during operation irrespective of the setting of the buffer operation on/off
maode.
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(13)

Batch transfer of NC program is impossible during huffer operation (buffer operation mode on
and process in between cycle start and M02 execution, or NC reset).

{14) After the execution of MDI mode operation, buffer operation is not possible unless the NC is

once reset,

Interruption by MDI mode operation during buffer mode operation may be executed in normal
operation intervention manner.

{15) Automatic program selection when power is turned on:

(@)

(b)

File name not used

BUFFER OPERATIONCN ....... Program selection is not executed.
BUFFER OPERATION OFF ...... Program selection is executed.

File name used

The buffer operation on/off mode and the file name being selected when power has been turned off
are stared in memory. llthe buffer operation on/off mode currently active and the mode active
before power off match, automatic program selection is executed. When buffer operation mode is
on, the main program of the file name stored is requested to the host computer when the CYCLE
START button is pressed.

If the previous and current buffer operation on/off modes do not match, automatic program
selection is not executed. When buffer operation mode is on, no operation occurs when the
CYCLE START button is pressed.
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SECTION4  BATCH TRANSFER OF NC PROGRAMS

NC programs can be transferred from the NC to the host computer or from the host computer tothe NCin

batch.

1. Operation Procedure

Follow the steps below:

1
2)
(3)
(4)
)

Place the DNC COMMUNICATION ON/OFF switch at ON.

Turn on power supply.

Place the BUFFER OPERATION ON/OFF switch at OFF.

Select the PROG OPERATION mode by pressing the EDIT AUX key.

Press function keys [F8] (EXTEND) and then [F4] (DNC). This displays the DNC screen,

In this status, batch transfer of the program is possible.

ﬁ PROG OPERATION DNCB

[87/07/15 1410:00

=EX

=EX
=DNC
>

‘ ‘DNC‘

QNPUT i OUTPUT i VERIFY | ’ It

_

(FUIE2IENEFEFIDEIESIFEFESR)
Fig. 1
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(6)
{a) For program request to the host computer

After pressing function key [F1] (INPUT), input the file name of the file to be stored in the memory.

{b) For sending NC program to the host computer
After pressing function key [F2] (QUTPUT), input the file name of the file stored in the memory.

(c) For program verification

To verify the NC program already stored in the memory, press function key [F3] (VERIFY) and
input the file name of the file stored in the memory.

(7} Press the [WRITE] key.
It “file name used” state is selected by the parameter, follow the step (8) and (9) below.

If such state is not selected, batch transfer of the desighated file begins.
G)
{a) For program request to the host computer

Key in the request-file name designation data.

{b) For sending NC program to the host computer

Key in the transmission-file-name designation data.

(c) For program verification

Key in the request-file-name designation data.

(9 Press the [WRITE] key.

This begins transmission of the NC program in batch.
(10) After the completion of program transmission, press function key [F7] (DNC QUIT).

[Supplement] 1. As request-file-name designation data and transmission-file-name designation
data, input the program file name data (character-string) which is managed by the
host computer. This allows the input data to be sent to the host computer.

2. For program verify operation, the following message is displayed after the
completion of verification in accordance with the results of the verification.

data all same

File and received NC data match.
DNC verify unsame-2

Although the file has terminated, received NC data is left.
DNC verify unsame-1

Although the received NC data has terminated, file data is left.
DNC verify unsame-n

The number (n) of mismatch data sets in verify operation.
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2.

Command Format

(1) Input

>IN [

Request file name data?!

(Note)

[Supplement]

Y

r

stored-fila-name

extension| ] WRITE

file-address-character- | wRITE
string requested

T _

Character-string of up to 30 characters;
following characters can be used:

O-QDA-ZQIIFI#Isl%!&l” <| >| (l )'@s
?i ¥r I[l ]"_l:l:l‘ll +l ‘_I*lll =!'ISP

Transmission of the NC program of the request-
file-name designated in this step is requested to

A

the host computer,
if the request-file-name is omitted, the stored-file-
name is designated.

—

Three characters of alphabets

. 1 Designate a character-string of up to 16

" { characters beginning with an alphabet.

Alphabets, numbers and hyphen ( - ) can be used.

The transmitted NC program is stored in the
memory with the file name and extension
designated in third step.

* If the designation of stored-file-name is
omitted with only extension designated, “A”
is assigned.

if the designation of extension is omitted with
only the stored-file-name designated, “MIN”
is assigned.

The “file-address-character-string requested” column becomes effective when “file
name used" state is selected by parameter. If “file name used” state is not selected, it
should be omitted.
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{2) Output

\

]

{

>0UT [ |stored-fle-name | . |extension| ] WRITE

Transmission file name
data?! (Note)

file-address-character- | wgITE
string transmitted

T _

Character-string of up to 30 characters;
following characters can be used:

O'SoA'Z' [, .l#!sta/oi&l 'l <v >' (l )I @|
?:¥! l[v]t____:;l:snl'--—n*'!l =n-rSP

Transmission of the NC program of the
transmission-file-name designated in this step is

A

requested to the host computer.,
If the transmission-file-name is omitted, the
stored-fila-name is designated.

Three characters of alphabets

Deasignate a character-string of up to 16

™ characters beginning with an alphabet.

Alphabets, numbers and hyphen ( - ) can be used.

The transmitted NC program is stored in the
memory with the file name and extension
designated in third step.

If the designation of stored-file-name is
omitted with only extension designated, “A”
is assigned.

if the designation of extension is omittad with
only the stored-file-name designated, “MIN”

is assigned.

[Supplement] The “file-address-character-string transmitted” column becomes effective when “file
name used” state is selected by parameter. If "file name used” state is not selected, it
should be omitted.
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3) Verify

Y Y

>V [ |stored-file-name | . |extension| ] WRITE

Request file name data?l file-address-character- | \wRITE
{Note) string requested

! _

Character-string of up to 30 characters;
following characters can be used:

A

0-9|A-Z!Il'!#l$l%'&i"<

y > () @,
¥ Lk Lunet sl =

, SP

Transmission of the NC program of the request-
file-name designated in this step is requested to
the host computer.

If the request-file-name is cmitted, the stored-file-
name is designated.

Three characters of alphabets

_ | Designate a character-string of up to 16
~| characters beginning with an alphabet.

Alphabets, numbers and hyphen ( - ) can be used.

The transmitted NC program is stored in the
memory with the file name and extension
designated in third step.

* If the designation of stored-file-name is
omitted with only extension designated, “A”
is assigned.

if the designation of extension is omitted with
only the stored-file-name designated, “MIN"
is assigned.

[Supplement] The "file-address-character-string requested” column becomes effective when “file
name used" state is selected by parameter. If “file name used” state is not selected, it
should be omitted.
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3. Supplements

{1) Transmission and Reception of NC Programs

(a) Protocol A

Method 1 .. .. File name is not added to RTD command and the first GTD command,

Method 2 ... File name is added to RTD command and the first GTD command.

{b) Protocol B

2)

Method 1 .... File name is not transmitted.

Method 2 .... For program transmission, file name is first transmitted; for program reception,
DC2 code, file name and DC4 code are transmitted.

In each protocol, switching between method 1 and method 2 is made by the parameter. After
changing parameter setting, it is necessary to turn off power supply and then turn it back on. Note
that the parameter used for switching the method is used in common with the one used for switching
the operation method in the buffer mode operation.

For program “input” operation, if the file assigned with the file name and extension same as
those designated is already existing, prompt “file exist overwrite? (Y/N)!" appears on the screen.

If “Y” is input for this prompt, the existing file is deleted and newfile is input from the host computer.

If “N” is input, no processing occurs.
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SECTION 5

1.

Parameters which cannot be Set at OSP

PARAMETERS

The parameters indicated below cannot be set at the OSP and setting is possible only by using the SET
command from the host computer.

(Parameters in the table below, conversion codes, codes after conversion (45th - 48th bytes of SET

commandy))

(For protocol A only)

Table 2
Initial Value
Parameter Function Unit Range when Power
is Turned On
Nb Minimum buffer area of CNC when bytes 1 - 4000 2000
transmitting [GTD)]
No Maximum overrun amount in reception bytes 2 - 2000 50
Ne Number of retries allowed when transmission | times 0-100 10
afror is detected
Tp [SAT] transmission polling time for DNG, or s 1-999 5
response time-out duration by CNC for host
computer
To Response time-out duration by host s 1-999 20
computer for CNC
Ti Minimum time interval between transmission ms 0-10 10
bytes
Tx Minimum switching time from reception to ms 0-100 100
transmission
Tw* Standby time for reception of [WAT] used by s 0-Tp 5
both of CNC and host computer; upper limit 0-To
value is Tp or To, whichever smaller. (Whichever
smaller)

*Tw:  Communication is executed in the following manner when “Tw” value exceeding the specified
range is set by the host computer using the SET command.

(1) When Tw value > Tp value

In the remote buffer mode operation or batch transmission mode, the OSP sends the GTD
command after waiting for “Tw” when it received the WAT command from the host computer. The
SAT command is not sent out during this period.

(2) When Tw value > To value

If program data to be transmitted is not ready in the NC program for transmission from the OSP to
the host computer operation, the OSP sends the WAT command after and elapse of “Tp”. If the host
computer sends the GTD command in response to this after waiting for “Tw", the OSP regards that,
after an elapse of “To", there is no answer to the WAT command. In this case the communication
errar oceurs.
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2.

Parameters which can be Set at OSP

Some parameters are required to be changed frequently during operation while some are not changed
once they have been set. The OSP differentiates these two types of parameters to allow easy setting of
parameters. The former is assigned to NC optional parameter (long word), (word) and (bit), and the latter
ta the communication parameter (dedicated screen).

(1) NC Optional Parameter (Bit}

{(a) Bit 0 of No. 1 /Bit 1 of Na. 11

Coding system of part programs

Bit 0 of No. 1 Bit 1 of No. 11
— 1 ... ASCII
1 0 ... 180
0 0 ... EIA

Initial setting: 1
[Supplement] ASCII code cannct be used if protocol B is selected.

For protocol B, do not set “1” for bit 1 of No. 11. The following alarm occurs if “1” set for
this bit.

4037 Alarm D CCP-CPU error 4

{b) Bit 2 of No. 1
TV check, creation designation

This parameter determines whether or not the TV check, creation is made for the NC program to
be received or transmitted - a space is inserted before LF (or CR LF) so that a total number of
characters in a record including the LF (or CR LF) will be even, or whether the record contains an
aven number of characters is checked.

1: TV check, creation is executed.
2: TV check, creation is not executed.
Initial setting: O

(c) Bit 3 of No. 11

End of record code

1. LF
0: CRLF
Initial setting: O

(dy Bit O - bit 7 of No. 43 and No. 44
Data at the 41st to 44th bytes of [SAT] or [SET] command

[SAT] command . .. ... From OSP to the host computer
[SET] command . .. ... From the host computer to OSP
Bit 0 of No. 44

1: Buffer is cleared when NC is reset.
0: Buffer is not cleared when NC is reset.
Initial setting: O

[Supplement] Other bits have not been defined.
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2
()

(M

(9

3
(h)

[Suppl

(4)

(@)
(b)
()

(d)

(e)

NC Optional Parameter (Word)
No. 18

Number of bytes in one block for transmission of NC program from OSP to the host computer in
protocol A.

If setting is “0”, it follows Nb sent from the host computer.
Initial setting : ©
Setting range: 0 - 4000

No. 24

File read-out waiting time T2 used for protocol B
{Time duration between transmission of DC4 code and transmission of DC1 code)

Initial setting : 0 (s)

Setting range: 0- 9999 (s)
If setting is “0”, time duration of T1 (Parameter No. 35) is automatically adopted.
No. 35

Response timer used for protocol B
{Time duration between transmission of DC1 code and input of NC program)

Initial setting: 10 (s)
Setting range: 1 -9999 (s)
NC Optional Parameter {Long Word)
No. 13

Inthe remote mode operation, program is started after the specified number of character of the NC
program is written to the buffer.

Initial setting: O

Setting range: 0 - 99999999

ement] If the setting is smaller than 256, it is handled as 256. If the setlting is greater than the
main program buffer capacity, program is started when the main program buffer
became full.

Communication Parameters

Communication parameters are displayed and set in the parameter setting mode.
Select the PARAMETER SET mode by pressing the PARAMETER key.
Display the COMMUNICATION PARAMETER screen.

Set the required parameters.

This setting is possible by using function key [F2] (SELECT). Each time this key is pressed,
contents are automatically changed within a setting range.

Press function key [F5] (BACKUP). This operation is always required when data is set or
changed.

Turn off power supply and then turn it back on.

The communication parameters become effective when power reapplied.
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{5) Description of Communication Parameters

ﬁ PROG OPERATION DNC-B \

[ 8770715 14:70:00
* COMMUNICAT ION PARAMETER *

NO.
1 COMUNNICAT |ON DEVICE
2 BAUD RATE 2400
3 RS232C STOP BITS 1
4 RS232C PARITY EVEN
5 TRANSMIT CODE 150
6 MESSAGE END CODE ETX
7 PROTOCOL A/B A
8 NC PROGRAM TRANSMIT METHOD A
9 LAST 'DC3 CODE ENABLE YES
10 SYN/NAK ENABLE YES
11 MO2 RESET OUTPUT ENABLE ‘ , YES

X
ACT POSIT(WORK) ~100. 600 ~200. 000 -300. 000

R-Mtd
=CAPS

\ SET ‘SELECT ‘ ‘ ‘ BACKUP ‘ ITEM 1 \ ITEM § ‘ /

CHOE2DEICEDEIESIFADES)

Nao.

Name

Description

COMMUNICATION
DEVICE

Designation of device name used for communication

Select from CHA: and CHB..
Initial setting: CHA.

BAUD RATE (BFS)

Designation of baud rate

Select from 110, 150, 300, 600, 1200, 2400, 4800, 9600,
19200, 38400, 83300.

Initial setting: 2400

RS232C STOF
BITS

Designation of number of stop bits
Select from 1 and 2.

Initial setting: 1

RS232C PARITY

Designation of parity added at RS232C interface

Select from NON, EVVEN and ODD.
Initial setting: EVEN

TRANSMIT CODE

Designation of transmission code (excluding NC programs)
Select from 1SO and ASCII.
Initial setting: 1SO

[Supplement] The transmission code is not used for protocol B.

MESSAGE END
CODE

Designation of message end code
Select from ETX and CR.
Initial setting: ETX

[Supplement] The end code is not used in protocol B.
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No. Name Description
7 PROTOCOL A/B Selection of protocol
Select from A (protocol A) and B (protocol B).
Initial setting: A
8 NC PROGRAM Designation of “file name used” or “file name not used” state for
TRANSMIT program transmission
METHOD
Select from A (not used) and B (used).
Initial setting: A
g LAST 'DC3 CODE | Designation whether or not DC3 code at the end of NC program
ENABLE reception is transmitted
Select from YES (transmitted) and NO (not transmitted).
Initial setting: YES
[Supplement] The DC3 code is not used in protocol A,
10 | SYN/NAK ENABLE | Designation whether or not [SYN] and [NAK] are transmitted at
an occurrence of NC alarm or NC reset
Select from YES (transmitted) and NO (not transmitted}.
Initial setting: YES
[Supplement] This is not used in protocol A.
11 MQO2 RESET Designation whether or not reset signal { [RST] command for
OUTPUT ENABLE

protocol A, [SYN] code for protocol B) is transmitted to the host
computer upon execution of MO2 and M30,

Select from YES (transmitted) and NO (not transmitted).
Initial setting: YES
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SECTION6 PROTOCOL A

1. Communication Format

When the power is turned ON, the NC and host computer are prepared for operation. When this
preparation is completed, transmissions from the NC and reception from the host computer begins. From
this point on, transmissions and receptions are repeated in an alternating manner.

NC FG FG Host Computer
{Transmission data) TXD P RD
(Reception data) RXD <4 sD
(Transmission request) RTS } Cs
(Transmission permission) CTS < RS
(Data Set Ready) DSR L ER
(Operation Preparation DTR 2 DR
Completed)
8G 8G

Fig. 2 Example of R5232C Link

- 1 1
TXD A
RXD
—
RTS
C"FS —— See Note 1 _— ' [ 1
F—————1 2 56CS.
« I :
DSR
—
DTR .
Fig. 3 Timing Chart at Communication START
[Supplement] The initial transmission request occurs 2 seconds after a READY status is established

at both the NC and host computer.
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XD

—
RXD
—
RTS
-
CTS
.
DSR
—
DTR
©
@
®

@
&

. @ : @ : @ ® : ®
o O o o EELE o O o B
] [
l :
Fig. 4 Timing Chart During Communication
Minimum time interval between transmission bytes TiEt
“Transmission to reception” switching time :0=ts=To
“Reception to transmission” switching time cTx=t=Tp
Overrun which follows CTS signal OFF : n = 2 bytes
Overrun amount which follows reception RTS signal OFF  : n = No

To: Timeout period

Tp: Polling time interval

Tx: Minimum “reception to transmission” switching time
No: Maximum overrun amount during reception

[Supplement] There is no specific designation for “Ti".
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2.

Message Format

Data exchanges (hereafter referred to as “messages”) between the NC and host computer occurs using
the data format shown below.

CS CMD DATA ................................ E
[ ] { J { J | J
Check Sum Command Data (variable length) END Code
(2 bytes) (3 bytes) {1 bytes)

All data, including the Check Sum, is comprised of ISO or ASCII codes (parameter switching).

However, when the “DATA” portion consists of NC program or NC data, EIA codes can be used for that
data only.

(1) Check Sum ..... The COMMAND to END code data total is shown at the Check Sum area,
where the final 1-byte of the total is expressed as a hexadecimal, 2-digit
value. (Transmission occurs in order, from high to low.)

{2) Command....... The COMMAND is comprised of 3 characters, and indicates the message
type.
(3) Data............ This is the text data of variable length. The format and content of this data

is determined according to the COMMAND. (Numeric data is transmitted in
order, from high to low.)

{4) END Code ...... This code indicates the end of the message. Either “ETX” or “CR” may be

used as this code (parameter switching).

When IS0 code is used: ETX (03H) or CR (8DH)
When ASCII code is used: ETX (03H) or CR (0DH)

The message must not contain any data which appears in the same pattern as
the END code.
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3. Command List

(1) Transmission Commands (NC—host computer)

Command Description Data Area Reply From Host
SYN Initialize command None SYN
RDY Initialize completed None SYN, RDY
RST DNC reset notification None ARS
ALM DNC alarm notification None AAL
SAT DNC status notification Status SET, CLB, SYN
GTD NC Program data transmission request | NC Program file name | DAT, EOD, WAT
RTY Repeat request (retry) Errar status Previous message
RTD NC Program data upload request NC Program file name | GTD
DAT NC Program data upload NC Program data GTD
WAT Wait None GTD
ECT NC Program data uploading completed | None SET

{2) Reception Commands (host computer—=NC)

Command Description Data Area Reply From NC
SYN Initialize command None RDY
RDY Initialize completed None RST, ALM, SAT,

GTD
ARS RST reply None Same as above
AAL ALM reply None RST, SAT
CLB Buffer delete None RST, ALM, SAT,
GTD, RTD
SET NC status change Status Same as above
DAT NC Program data transmission NC Program data Same as above
EOD NC Program data transmission None Same as above
completed

WAT Wait command None GTD
RTY Repeat transmission (retry) Error status Previous message
GTD NC Program data transmission request | None DAT, WAT, ECD




CN

c

Data Reception

(1)  When File Name is not Designated:

C
—_—
TXD

RXD

HOST

[GTDL A a0 | L & | A s |

(2) When File Name is Designated:

NG
——m
TXD

RXD

HOST

|

aTp | FLE |

NAME

[ DAT I DATA |

GTD

DAT | DATA

GTD

DAT | DATA |

GTD

EOD

AOHL13IN H344Ng WY a33dS-HDIH 9-ONa "D

9¢-D 3881+



Data Transmission

(1) When File Name is not Designhated:

CNC HOST

{2) When File Name is Designated:

CNG  HOST

AOHL3INW H344Ng WA a33ds-HDIH 9-ONa "D

igD 388y
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SECTION7 PROTOCOLB

1. Communication Format

Data transmission/reception requests are always sent from the NC to the host computer using DC codes
(Device Control Code).

NC Host Computer
FG () FG
(Transmission data) ™D - RD
(Reception data) RXD < SD
{Transmission request) RTS > Cs
{Transmission enabled) CTS - | RS
(Data Set Ready) DSR < ER
(Operation P;eparation DTR - DR
Compilsted)
SG SG

Fig. 5 Example of RS232C Link

2. DC (Device Control) Codes

The DC codes will be as shown in the Table helow, regardless of the code system (ISO or EIA) of the NC
program data which is being transmitted.

Character 8 7 6 5 4 3 2 1
DC1 | Tape Reader START O o Q
DC2 | Tape Puncher START o ) Q
DC3 | Tape Reader STOP O O o o O
DC4 | Tape Puncher STOP O o Q
[Supplement] DC codes are generated automatically by the NC, and need nct be included in the

program.



3.

Data Reception
(1) When File Name is not Designated:

CNC

ATS

cTs

DTR

DSA

]

i ¢ See Nots 1.
T t1 or less,

r-1
D D D D il
HOST C c C C 8 Y
1 3 1 S fq!
7 _ £ )
0/0 .
(ER) _ DATA 2k )
See Note 1. -»i—t=- 100 characters or less Sea Note 3.
t1 or less. P
\J
Nofe 1 t1 may be switched by parameter setting.
Setting range : 1-89999 s,
Initial valve @ 108,
Note 2 Parameter setting determines whether or not this DC code is used.
Note 3 The transmission data must begin with ejther a “%” or "ER” code, and must also end with a “%” or "ER” code.

AOHL3IW HI4d4Ng IWH @33d4S-HDIH §-ONa D

Id-6¢-0 3-88L¥



(2) When File Name is Designated:

INC HOST
i

Pt
F==
D D
¢c| FLENAME |C 0 2 2 10
2 4 1 3 1 al
v ) M RN
A %
I{ER) DATA £y DATA DATA &y
\]

fC

AOH13IW H344Nng WH d33dS-HODIH 9-ONa "D

IH-0e-0 3-88L¥



4, Data Transmission

M

RTS

)

DTR

DSA

When File Name is not Designated.

W IeTw)

Yo
(ER}

DATA DATA

DATA

Yo D
(ER) C
4

[~

pN=a

AOHL3IW H34dN8 WY A33dS-HDIH 9-ONAa "D

I4-1€-0 3-881F



CNC

{2) When File Name is Designated:

HOST

™D

DATA DATA

% |D

"

RTS

CTs

DTR

DSR

f\./r

AOHLIW H344N8 WH A33d4S-HDIH 9-ONd "D

ld4-2€-0 3-881F



4188-E C-33
C. DNC-B HIGH-SPEED RM BUFFER METHOD

SECTION8 DATA FORMAT

1.

Input Format

<For I1SO Code >
4y
% {CR | LF | Program Name |CR | LF C Program END {CR | LF | %
] ¥
<For EIA Code >
I
ER | CR | Program Nams | CR —_ Program END | CR | ER

- The transmission data must begin with a “%” or “ER" code, and must also end with a “%” or “ER” code. If
the data does not begin with either a “%” or “"ER” code, all the data (from the very beginning) will be
processed as significant data, and the initial “%” or “ER” code which appears will be processed as the
END code.

- When ISO code is used, an [LF] or [CR LF] code should be designated at the end of each record within
the program. Switching betweenthe “[LF] only” and the “[CR LF]" format is possible (parameter setting).

- When EIA code is used, a [CR] code should be designated at the end of each record within the program.

[Supplement] 1. The continuing transfer of a subprogram following a main program is possible only
during batch transfer operations. In such cases, a breakpoint code should not be
used between the main program and the subprogram, or between two
subprograms.

2. The maximum record length is 156 bytes.
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2.

Output Format

<For ISO Code >

% | CR | LF | Program Name

CR

LF

Program END {CR | LF | %

< For EIA Code >

ER | CR | Program Name | CR

Program END | CR | ER

- When ISO code is used, the output will begin with a [CR LF] or [% LF] code. When EIA code is used,
output will begin with a [ER CR] code.

- The machining program data will be output following the Program Name (No.).

- When SO code is used, the output will end with a [CR LF] or [% LF] code. When ElA code is used, output

will end with an [ER CR] code.
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SECTION9  SPECIFICATIONS

1. RS232C Interface

1

2

@)

4)

()

Communication Format
Asynchronous Transmissicn

With this format, data is sent by preceding each character with a start bit and following it with a stop
bit.

1 character consists of the (1) START Bit (1 bit), (2) Information Bit (8 bits), (3) Parity Bit (1 bit), and
the (4) STOP Bit (2 bits), as shown in Fig. 6 below.

LSB MSB

Fig. 6 Bit Configuration

Baud Rate (BPS)
110, 300, 600, 1200, 2400, 4800, 5600, 19200, 38400, 83300

Data Configuration

START Bit (1 bit)

Data Bits (8 bits)

Parity Bit ("1 bit” or "none” — selected by parameter setting)

STOP bits ("1 bit” or "2 bits” — selected by parameter setting)

Parity Check (Character Parity)

“Odd/Even parity” or “no parity” (selected by parameter setting)

Maximum Data Transmission Distance

RS232C :  Maximum cable length of 15 meters

RS-422 :  Maximum cable length of 1200 meters (an RS232C - RS422 converter is used)

Fiber Optics: Maximum cable length of 2000 meters (a Fiber Optics - RS232C converter is
used)
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-25V

6

—— s -

RS232C Signal Level

Binary .....
Signal Status
Control Signal

{7) Signal Descriptions

..... ON

I

A\l

Binary ........... 1
Signal Status . ..... Marking
Control Signal ..... OFF

Fig. 7 RS232C Signal Level

Pin No. . Signal .
(DB25) Signal Name Direction Description
1 FG - Safety ground
2 TXD Output Transmission Data
Data line from OSP to external device
3 RXD Input Transmission Data
Data line from external device to OSP
4 RTS Output Transmission Request
Switches ON when transmission or reception
begins.
It then remains ON.
5 CTS Input Transmission Possible
When this signal is OFF, no data will output
from the OSP.
This signal is used for BUSY/READY
control.
When this signal is not used, the RTS
signal at the NC should be connected.
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Pin No.

(DB25)

Signal Name

Signal
Direction

Description

6

DSR

Input

Data Set Ready

This signal indicates that a “communication
enabled” status exists at the external
device.

If this signal switches OFF during
communications, an error will be activated
at the OSP.

BUSY/READY control is not possible at this
sighal. When this signal is not used, the
DTR signal at the OSP should be
cannected.

&G

For signal connection

20

DTR

Qutput

Operation Preparation Completed
This signal switches ON when the OSF is
ready for operation. When this signal is
OFF, any data which is transmitted to the
O8P will not be received.
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{8) Connector Layout

OSP Connhectors DB25S
(Female)

39.01

A
Y

2 3 4 5 6 7 8 9 10 1t 12 13

8.34 CD

14 16 16 17 18 19 20 21 22 23 24 25

47.04
DB25S
(Female)
1 2 3 4 5 3] 7 8 9 10 11 12 13
FG | TXD |RXDIRTS|{CTS [DSR} SG | CD
» External
15 16 17 18 189 1 20 | 21 22 23 24 25 Device

DTR

Connector (JAE) DB-25S Female (standard type shell)
Lock D20418-J {hexagonal type)
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SECTION 10 SCREEN DISPLAY

1. Check Screens

(1) Display the communication status and parameters on the CHECK DATA screen. (This screen
is available only for protocal A.)

/ [ AUTO OPERATION

N 0
[97/07/15 14110300
CHECK DATA DNC (B) PAGE 52 mm
HOST CPU STATUS 1
CNC STATUS 1
PARAMETER Nb 2000 byte
No 50 byte
Ne 10 times
Tp 5 sec
To 20 sec
Ti 0 msec
Tx 100 msec
Tw 5 sec
CONVERT CODE 20
CONVERTED CODE a0
=EX
e
>
PROGRAM | ACTUAL }PAHT | BLOCK i ‘ ‘ CHECK
PROGRAM | DATA | SEARCH

QELECT POSIT.

DATA ‘ [EXTENDV

(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)
Table 3

No. Name Description

1 HOST CPU STATUS Displays the second byte data in [SET] command.
Select from CHA: and CHB:. Set “"CHB:".

Initial setting: CHA;

2 CNC STATUS Displays the second byte data in [SAT] command.
0: Not ready status
1: CNC in normal status

2: Buffer operation status
3: Alarm status

3 PARAMETER Nb - Tw | Displays contents of [SET] and [SAT] commands from 9th to
40th bytes.

4 [ CONVERT Displays code conversion designation for NC programs.
CODE/CONVERTED

CODE
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{2) Display the RECEIVE DATA on the CHECK DATA screen.

///’FiAUTO OPERAT |ON — ﬁm“ — 47;‘\\\

[ §7/07/15 14:10:00
* DNC RECEIVE DATA * PAGE &0 T

CHECK DATA

$0000 (6445353 AE03B7B2 D2445303 444153C5  FDSYN. 72RDY. DASE
$0010  D430B1AD AOAQAOAQ AG30B744 30303033 T3 0700003
$0020  B2303030 41303030 35303081 B4303030  2000A00050014000
$0030 30303036 B4303030 35303030 30303030  00U6A00050000000
$0040  3003C5C6 53CBDA03 C50653C5 D403CHC6 . EFSET.EFSET.EF
$0050  53C5D403 C5C653C5 D403CSCE 53C5D403  SET. EFSET.EFSET.
$0060  C5C663C5 DA03ICHCH 53C50403 C5CE53C5  EFSET. EFSET.EFSE
$0070  D403C5C6 53C5D403 CBCB53CE  D403C5C6 T, EFSET.EFSET.EF
$0080 53C50403 CAHCB53C5 DA03CBC6 53C5D403  SET. EFSET.EFSET.
$0090 C5C653C5 D403CHC6  53C50403 C5C653C5  EFSET.EFSET.EFSE

READ POINTER $CI0C TRANSFER CODE 150 DSH OFF  CTS OFF
WRITE PDINTER $OCTF PROGRAM CODE 150 OTR ON RTS OFF
R-Mtd
=EX
=CH
=F 50

PROGRAM | ACTUAL | PART ‘ BLOCK CHECK .
\\\\?ELECT POSIT. |PROGRAM ! DATA SEARCH |ATC/APC | paTA [EXTEN?I///

CHOE2DEICEDEIESIFADES)

The list of the data received from the host computer is displayed.
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No.

Contents

The following four
methods can be used
to change the display
pointer.

{a) To position the display pointer at “0”
CP [WRITE]
{b) To position the display pointer at the required position
CP Painter-value [WRITE]
Designate the pointer value in hexadecimal number ($
symbaol is not necessary). When the designated value
causes the pointer to move outside the receive buffer area,
the pointer is replaced with the pointer of the last area of
the receive buffer.
{c) To return the display pointer from the current position
CP B [WRITE]
This replaces the currently displayed pointer with the
“current display pointer - $80 (hexadecimal)”. If the above
indicated command is input while the current display
pointer value is 0 or smaller, it is replaced with “0".
{d) To advance the display pointer from the current position
CP N [WRITE]
This replaces the currently displayed pointer with the
“current display pointer + $80 (hexadecimal)”. If this
replacement causes the pointer to move beyond the

receive buffer, the pointer is replaced with the pointer of
the last area in the receive buffer,

The display right
character coding
system can be
changed

as required.

{a) ISO code

CP ;I [WRITE]
{b) ASCIl code

CP ;S [WRITE]
{c) ElA code

CP .E [WRITE]

Note: The data of the code which cannot be expressed in
characters are displayed in *.".

READ
POINTER/WRITE
POINTER

This displays the read-out pointer and write pointer of the
received data.

TRANSFER CODE

The code used for transmission of data other than NC
program is displayed.

PROGRAM CODE

The code used for transmission of NC program is displayed.
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No.

Contents

DSR signal (input)

Indicates the status of the data set ready (DSR) signal.
{(a) Protocol A/B
If this signal is OFF, the following alarm/error is generated:

3218 DNC start condition 1*
2426 DNC-B Remote operation 305 ‘4218’
4218 DNC-B communication error 305
5290 DNC can not transmit 4*
5295 DNC transmitting 305 4218’

*  |f the signal has not been turned onh even once after
turning on power supply.

DTR signal {output)

Data terminal ready
{(a) Protocol A

Normally ON
{b) Protocol B

After power is turned on, the signal is turned on when the
buffer mode operation starts with the NC program
transferred in batch. The signal is turned off if an alarm
occurs or the NC is reset.

CTS signal (input)

Clear to send
{(a) Protocol A/B
If this signal is OFF, the following alarm/error is generated:
2426 DNC-B Remote operation 305 ‘4218’
4218 DNC-B communication error 305
5295 DNC transmitting 305 4218’

RTS signal (output)

Request to send
{a) Protocol A

Normally ON
{b) Protocol B

After power is turned on, the signal is turned on when the
buffer mode operation starts with the NC program
transferred in batch. The signal is turned off if an alarm
occurs or the NC is reset.
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{3) Display the DNC HISTORY page on the CHECK DATA screen,

/ [ AUTO OPERATION DNC-PROGHAM N 2

97/07/15 14:10:00

CHECK. DATA * DNC HISTORY * mrm
P-NO TIME STATUS ITEM CONTENTS
CS0000 0: 3:24.15 2 5 5 54
30007 0: 3:24.30 2 6 5 6
30002 0: 3:28.80 2 4 1 7
£3S0003 0: 3:28.80 2 5 5 54
CS0004 0: 3:28.95 2 8 5 6§
£$0005 0: 3:33.4% 2 4 1 7
C30006 0. 3:133.45 2 5 5 54
C30007 0: 3:33.860 2 6 5 6
50008 0: 3:38.10 2 4 1 7
30009 a; 3:38.10 2 5 5 54

CURENTO POINTER C30014
LAST ERROR POINTER  E$0000

A-Mid
—EX
~CH
F 50
PROGRAM ‘ ACTUAL ‘PART ‘ BLOCK ‘ ‘ ’ CHECK ’
KSELECT POSIT. |PROGRAM| DATA | SEARCH oaTA | lExTEND]

CHOE2DEICEDEIESIFADES)

No.

Description

P-NO

The entry pointer of the DNC HISTORY saving area is
displayed. Character C at the beginning of the pointer
indicates that the information displayed is the contents in the
information saving area for normal operation. Character E at
the beginning of the pcinter indicates that the information
displayed is the contents in the information saving area for the
occurrence of abnormality.

The display area can be changed in the following method.

{a) To display the information for the normal DNC HISTORY
saving area.
CP ;C [WRITE]
When the power is turned on, this display area is selected.

{b) To display the information for the abnormal DNC HISTORY
saving area.

CP E [WRITE]

The display pointer can be changed in the same manner
as explained in (1).

TIME

The time elapsed from the power on is displayed in
hour:minute: second.
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No.

Descriptian

STATUS

The communication operation status is displayed in a coded
number,

Initial state

Not ready for communication
Ready for communication
Communication in execution
Communication alarm
Communication system alarm

ITEM

Th

Dok N2 Plagben =20

DNC HISTORY kind is displayed in a coded number.

Command

Notification for correct ending of command
Notification for abnormal ending of command
Internal request

Transmission message

Line event

CONTENTS

Details of DNC HISTORY kind is indicated in a coded number.
For details, refer to Appended Table.

CURRENT PQINTER

The latest information saving point for normal DNC HISTORY

LAST ERRCR
POINTER

The latest information saving point for abnormal DNC
HISTORY
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2.

Run Guide Screens

(1) BUFFER MODE

///’[ PROG OPERAT |ON

EMPTY
MA N PROGAAM NAME
EMPTY

RUNN NG METHOD

RUN GUIDE
[ 97/07/15 14:10:0C
RUNNING FILE SELECT ERRCR FILE
RM BUFFER MODE
MAIN FILE NAME MAIN FILE NAME
SELECTED EMPTY

MAIN PROGRAM NAME

EMPTY

SUB FILE NAME

EWPTY

SELECTED RUNNING METHOD

R-M1d
e
=GD
6D
RUN
\TIME INIT | DELETE | RENAME GUIDE fEXTENy

(FANF2IESHFA)(FsI[FB}F Z}MF 8)

) SCHEDULE MODE

m PROG_OPERATION

RUN GUIDE I
[97/07/15 14:10:00 |
RUNNING FILE SELECT FRAOR FILE
SCHEDULE MODE
SCHEDULE PROGRAM FILE MAIN FILE NAME
OMF. SDF EMPTY
MAIN FILE NAME MAIN PROGRAM NAVE
OMF-4YA-A. NIN RUNN (NG EMPTY
MAIN PROGRAM NAME SUB FILE NAME
EMPTY EMPTY
REQUFST FILE NAME SELECTED RUNNING METHOD
OMF-4VA=A. MIN
RUNNING METHOD
R-Mtd
=GD
=G0
=G0

\TIME ‘ INIT ‘ DELETE ‘ RENAME ‘

RUN
GUIDE | [EXTEND]

(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)
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SECTION 11 ERROR MESSAGES

5290

5295

DNC can not transmit
An attempt is made to transfer an NC program in batch while DNC communication is impossible.

[Character-string] None
[Code]

1—> Aftempt during communication alarm

2-> DNC communication off

3—> Neot in interruption mode (DNC-C2, C3)

4> Not ready

DNC transmitting

For data transfer by DNC-B
Communication error occurred during batch transfer of DNC data, resulting in abnormal end.
[Character-string] Communication alarm number such as 4218, 4219, 4220, or 4037
[Code]
For the cause of the alarm, refer to the codes of the alarm indicated by the character-string.
[Character-string] None
[Code] None
Data input/output or verification is impossible by setting the NC optional parameter bit No.1
bit0=0/No.11 bit1=0 (EIA).
This is because two or more same settings exist at the NC opticnal parameter (bit) No. 27, 28, 29, 30,
31, 49 (EIA code settings that represent '=",*["']"’$,'#" or a code in the EIA code table is set.
Or, the parameter values from Nb to Tw set with the SET command from the host are abnormal.
(For example, this error occurs if Tp=0 is set. For detail of each parameter, OSP-U100/U10M Special
Functions Manual (No. 2) DNC-B high speed RM buffer system (SECTION 5 PARAMETER) and OSP
-U100/U10M Operation Manual.
For data transfer by DNC-C
Attempt was made to execute a command that cannot be executed during communication with the host
computer.
[Code]

1—> An attempt to execute the following commands while an NC program is being sent in the
INDEPENDENT mode

- Program selection
- Schedule program selection
- Number search
- Restart
- Number search using the cursor
- Schedule program search
- Sequence stop
- Library
[Measures to Take]
DNC-B
If a character-string appears indicating the alarm number, refer to the corresponding alarm.
If no character-string or code appears, check the communication parameter values.
DNC-C
Wait until the NC program transfer is completed.
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5296 Remote operation mode

In the DNC-B mode operation, following operations are attempted while buffer operation is in
progress with the buffer operation mode ON. This error occurs both with the protocol A and B.
[Character-string] None

[Code]
1—> Batch transfer of NC program (impaossible only during buffer operation)

3—> Main program name or subprogram file name is designated when selecting a program in the NC
program transfer method (2) during buffer operation mode.

5301 Check point setting

lllegal setting of check paint
[Character-string] None
[Code]

1—> Input other than pointer value (hexadecimal) and option
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SECTION 12 ALARM MESSAGE CHART

1.

4218

Communication Alarm

Communication alarm is the alarm which has occurred in communication link (protocol A) between the
host computer and the OSP and does not have influence on NC operations. Once this alarm has occurred,
it can be reset either by the reception of [SYN] command from the host computer or switching
COMMUNICATION ON/OFF switch of the CNC from OFF to ON.

DNC-B communication error
Communication error occurred during communication with the host computer using the protocol
A/B.
[Character-string] None
[Code] YZZ (hexadecimal)
Y: OSP state where the error occurred
0> Operation uncompleted state (DNC switch is OFF or CCP system is in abnormal state)
1—> OSP normal state
2—> Buffer operation state
3—> Alarm state or communication error state
ZZ: Cause

01—» Check sum error occurred successively the number of times (Ne) set at the parameter.
(Protacol A)

02— Parity error occurred successively the number of times {Ne) set at the parameter. (Protocal A)
04—> No response *1
- CTS signal OFF (Protocol A/B)
- Response timer T1 time over (Protocol B)
05—> DSR signal OFF
06—> Invalid response or TV check error

- NC program data codes specified at the NC optional parameter (bit) No.1 bit0/No.11 bit1 do
not match the settings on the host.

- The NC received a non-existing command. (Protocol A)
- Transfer error was detected the number of times (Ne) set at the parameter. (Protocol A)

- When TV check is executed, each record length is not composed of even number of
characters.

- Code conversion error
- The NC received DC1, DC3, SYN, or NAK code while receiving the NC program. (Protocol B)
08—> Reception buffer overflow
09—> The NC received a signal from the host computer while not waiting for any response.
0A—> Overrun error (Protocol A/B)
0B—> Framing error (Protocol A/B)
[Probable Faulty Locations]
01—> Communication parameters or NC optional parameters are wrongly set.
02—> Communication cable or, in rare case, RS232C I/F is faulty.
03— Hardware, software, or their parameters of the host computer are faulty.
[Measures to Take]
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01-> Checkthe communication parameters related with the cable specifications (such as R8232C I/F
channels used, parity, the number of stop bits, transfer code, end code, and baud rate) and the
NC optional parameters, Correct improper parameters.

02—> Check the hardware, software, and their parameters of the host computer.
03—> Check if the NC is connected with the channel for DNC-B and the communication cable is in
normal state.
[Related Specifications] DNC-B

4219  DNC-B message format error

Error has oceurred in the reception message in the protocol A.

As for the cause of the alarm, 6. Reception of unexpected message” is reported to the host
computer.

[Code]
None—> Message exceeds 72 bytes (4,000 bytes for NG program).
KXAXXYY—> Mistake in the data designated by the [SET] command
XXXX—>  Hexadecimal number of the wrong data (numerical data)
YY—> Byte position inside the data
[Prabable Faulty Locations]
1) Defective software used at the host computer
2) Text format mismatch due to mismatch of the version of DNC-B specification at the CNC
[Measures to Take]
Check the set data against the upper and lower limits of the text format specified in the DNC-B
specification.
[Related Specifications] DNC-B

4220 DNC-B communication system abort
Unrestorable error has occurred in the protocol A/B. (This alarm is not cleared unless the power is
turned on again.)
[Code]
10—> Overrun error has occurred.
11—> Framing error has occurred.
[Probable Faulty Locations]
1) Defective RS232C interface
2) Defective hardware or software of the host computer
3) Mismatch between the actual communication line specification (baud rate, code configuration,
etc.) and the communication set by the communication parameters.
[Measures to Take]
1)  Check the hardware and software of the hast computer.
2) Check the following communication specifications between the actual communication line
specification and the communication parameters:
- RS232C interface channel being used
- Parity
- Number of stop bits
- Transmission code
- End code
- Baud rate
[Related Specifications]

DNC-B
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4037 CCP-CPU error

An error occurred with the CCP-CPU of the DNC-B specification.
This alarm is not cleared unless the power is turned off and then on again.

[Code]

1—>
2—>
3>
4

5>
6—>
7—>
8—>
9 >

A memory parity error or write error occcurred in the CCP memaory test.

The CCP control program cannot be loaded correctly.

The CCP control program cannot be started correctly.

The CCP communication channel cannot be opened correctly,

Or, the program data is written in ASCIl codes though the protocol B is used (NC optional
parameter bit No.11 bit1=1).

Or, data input/output or verification is impossible by setting the NC optional parameter bit No.1
bit0=0/No.11 bit1=0 (EIA)}. This is because twao or more same settings exist at the NC optional
parameter (bit) No. 27, 28, 29, 30, 31, 49 (EIA code settings that represent '=",™[,)7,$,#) ora
code in the EIA code table is set.

A CCP self-diagnostics error occurred.

An exception error occurred with the CCP CPU

An error in the operation of the CCP control program occurred(task start control error).

An error in the operation of the CCP control program occurred (real time task error).

An error in the operation of the CCP control program occurred (time sharing task switching
control error).

[Measures ta Take]

1)
2)
3)
4)
5)
6)

NC optional parameter setting error

Defective CCP Board

CCP contral software has not been stored in Memaory.
Defective Memory.

Defective CCP control software.

CCP Board switch setting error.
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2.

3218

2426

NC Alarm

ALARM C DNC start condition

In the DNC-B mode operation, communications cannct be done normally.
[Code]
1—> Inthe DNC-B buffer operation mode, the system is not in the ready state or the communication
alarm state.
2—> Inthe DNC-B buffer operation mode, the schedule program is being executed.
5> The main program buffer size is not greater than 12 m when the program runs using the buffer
memory.
[Measures to Take]
Turn the DNC mode ON after pressing the RESET button.
[Related Specifications]
DNC-B

ALARM B DNC-B remote operation

During DNC-B remote mode operations, an error has occurred.

[Character-string]

Communication alarm number (such as 4218, 4219, 4220 or 4037) or error number
[Code]

When a communication alarm occurs, the character-string shows the alarm number.

For the cause of the alarm, refer to the alarm D of the displayed number.

When an error occurs, the character-string shows the error number.

For the cause of the error, refer to the error of the displayed number.
[Probable Faulty Locations]

An error or a communication alarm occurred during remote operation through DNC-B.
[Measures to Take]

Refer to the corresponding alarm or error.
[Related Specifications]

DNC-B
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SECTION 13 APPENDIX

1. DNC HISTORY Contents Code Tables

(1) Kind =1 (Command)

Upper Code Lower Code

Command kind Appended data length

1: Open

2: Close

3: Reguest for NC program File name length

4: Call of NC program

5. Transmission of NC program File name length

6: Notification of NC reset

7 Notification of NC alarm

(2) Kind = 2 (Notification for correct ending of command)

Upper Code Lower Code

Normal end code Not used = 0
0: Processing completion
1. Request for NC program
2: Request for NC program
transmission
3: NC reset
4: NC alarm
5: NC reset/alarm
6. Forced termination
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(3) Kind = 3 (Notification far abnormal ending of command)

Upper Code

Lower Code

Abnormal end code
Temporary error
Permanent error
NC reset

NC alarm

Forced termination
Buffer clear

Initialization

@ N o g bk o Mo

NC reset/alarm

L

: Command issuing
sequence error

—14: Data error
—15: Parameter error

—168: Command error

Error detail code

: Check sum error

. Parity error

1
2

3

4: No answer signal

5. DSR OFF

6: Ineffective answer signal
7: Record length overflow
8. Reception buffer averflow
9

: Record reception in other than data
reception standby state

10: Owverrun error

11:. Framing error

—58: Appended data length range error
—B0: Command issuing error

—B62: Error in selecting with/without
significant data

—63. Command kind selection error

—64; Command request selection error

—91: Answer error for SAT

—92: NC program end code selection
error

—83: EIA/ASCII conversion error
—94: NC program length range error

—95; NC program record end code
selection error

—96: NC program data code selection
error.

—112: Answer signal monitoring time
range error

—128: SAT, SET command parameter
selection error
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(4) Kind =4 (Internal request)

*4 Only for protocol A Request for forced termination

Upper Code Lower Code
Macro status Macro event
0: Initial state 1. Open
1: Awaiting macro start 2: Close
2: Awaiting request for 3: Request for reception
reception 4: Request for transmission
5 NG
4: Awaiting reception of the 6: NC reset
first block 7. Time-out
8
9
O

—

Code conversion error
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{5) Kind = 5§ (Transmission message)

Upper Code

Lower Code

Message kind
(&) Pratocol A
1: GTD
DAT
RST
ALM
SAT
RTD
RTY
SYN
9: RDY
10: WAT
11: EQD
12: ARS
13: AAL
14:. CLB
15: SET
(b) Protocol B
-127: DCA
-128: DC3
-128: Data
-130: SYN
—131: NAK

@ N @ kW

Command data length

DAT  : Data length/16
Others : Data length

Data length/16 (incl. DC code)
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(6) Kind = 6 (Line event)

Upper Code

Lower Code

a & w h

Line status
(&) Pratocol A
0:

Awaiting answer signal for
initialization

Awaiting end of initialization
Data being received

Awaiting reception after
transmitting DAT/RTD
Awaiting reception after
transmitting WAT
Awaiting reception after
transmitting SAT
Awaiting reception after
transmitting ALM
Awaiting reception after
transmitting RST signal

Awaiting reception after
transmitting ECD

(b) Protocol B
0:

Reception being requested
Data being received
Transmission being requested
Data being transmitted

Alarm signal being requested

Reset signal being requested

Line event

—_ el .
M o o

13;
14:
15;
16:

@ N @ ok w2

@ N @9k w

Reception of SYN
Reception of RDY
Reception of ARS
Reception of AAL
Reception of CLB
Reception of SET
Reception of DAT
Reception of EQD
Reception of WAT
Reception of GTD
Reception of RTY

Reception of data other
than answer

No answer back
DSR signal off
Transfer error 1

Transfer error 2

Normal character
Transfer error 1
Transfer error 2
No answer signal
CTS signal on
CTS signal off
DSR signal off

Forced termination
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SECTION 1 OVERVIEW

1
2)

(3)

(4)

)

6

Semi-synchronized operation is executed between the machining center and the TD (digitizer).

The semi-synchronized operation means that the digitized data obtained during scanning
processing carried out by the TD digitizer is transferred to the NC machine so that machining a
workpiece is machined in parallel with scanning while scanning is being conducted.

In this mode of operation, lag between the machining position and scanning position is less than
one line of scanning.

In the semi-synchronization operation, delay is controlled to be less than 1K bytes in character
length.

In addition, the DNC operation in the ordinary DNC-B high-speed RM buffer method is also
possible. For details of the high-speed RM buffer method, refer to the instruction manual for
“‘DNC-B high-speed RM buffer method”. Operation mode can be selected between the
“semi-synchronized” and the “DNC-B high-speed RM buffer” by setting proper parameter; the
DNC operation panel is used in common to these two modes.

The information in this section cavers only the NC related information. For the operations of the
TD digitizer, refer to the instruction manual for the TD.
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SECTION2 DNC OPERATION PANEL

— DNC ]
COMMUNI- BUFFER
CATION OPERATION

O O
ON ON
© O
OFF OFF

(1) COMMUNICATION ON/OFF switch

(@)

(b)

COMMUNICATION ON

Turning on power supply after placing the switch inthe ON position establishes the communication
mode between the TD and the host computer. The COMMUNICATION lamp lights up.

COMMUNICATION OFF

Turning on power supply after placing the switch in the OFF position disconnects communication
line between the TD and the host computer.

Once power supply has been turned off, changing the switch setting position has no effect and the
established state cannot be changed.

Turn the switch in the OFF position once and then back to the ON position to recover the
communication alarm state* from the NC. Even in this case, the previously established
communication ON state is not changed.

* The state in which either of the following alarm messages (see 7-1 “Communication Alarm”) is
displayed.
4218 DNC-B communication error
4219 DNC-B message format error
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(2) BUFFER OPERATION ON/OFF switch

(@)

(b)

BUFFER OPERATICN CN

By setting the switch in the ON position with the TD COMMUNICATION ON state, buffer
{semi-synchronized) operation is enabled and the BUFFER OPERATION ON lamp lights up.

BUFFER OPERATION OFF
Buffer {(semi-synchronized) operation is disabled.

If the switch is set at the BUFFER QOPERATION OFF position during semi-synchronized
operation, the buffer operation enabled state is continued until the buffer operation has completed.

However, if communication alarm occurs, ON/OFF state of the buffer (semi-synchronized)
operation is controlled by the setting of the BUFFER OPERATION ON/OFF switch setting at the
OSP operation panel.

Note: The DNC operation panel is used in common ta the DNC-B high-speed RM buffer
operation and the semi-synchronized operation.

In the high-speed RM buffer operation mode (NC optional parameter (bit) No. 37, bit 2:
0}, the operation panel is used for the high-speed RM buffer operation, and in the
semi-synchronized operation mode (NC optional parameter (bit) No. 37, bit2: 1), itis
used for semi-synchronized operation.
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SECTION3  SEMI-SYNCHRONIZED OPERATION

Semi-synchronized operation is possible in the automatic mode whilethe BUFFER CPERATION ON lamp
at the DNC cperation panel lights up.

Semi-synchronized operation function varies depending on the NC program transmission method (with or
without file name designation).

Table 1
Buffer Operation
(DNC mode: ON, Buffer operation: ON}) Normal Memory
Operation | Program | Operation "ot File Name | With File Name Operation
Type Type Method Designation Designation
Memory D Memory D Memory D
Manual Main A X X @] X O X
Mode Program B w % O % 'S ®
Operation
S P O O X O X
[Supplement] 1. “Z7indicates “operation possible” and “ X ” indicates “operation impossible”,

2. Operation Methods:

AL Normal operation

B ....... Large-volume operation

S ... Subprogram and branch function are not checked in operation method
B.

3. Inthe semi-synchronized operation mode, operation using a schedule program is
not possible.

The following operations are possible depending on “with” and *without” file name

designation.

Without file name designation . . . .. Buffer operation of NC program (digitized
data)

With file name designation ....... Buffer operation of NC program

Memory mode operation based on programs
stored in memory
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Operation Procedure for Semi-synchronized Operation

{1) Selecting the Semi-synchronized Operation Mode

Both the DNC-B high-speed RM buffer operation and the semi-synchronized operation use the
same DNC operation panel. Selection of the operation mode is possible by the setting for NC
optional parameter (bit) data (No. 37, bit 2}.

The procedure to select the semi-synchronized operation mode is indicated below:
(a) Press the PARAMETER key.
{b) Press function key [F7] (ITEM) to display the NC opticnal parameter (bit) data setting screen.
(c) Press the page key to display the screen which contains No. 37.

{d) Move the curscr to No. 37 hit 2 and set “1”,
The setting should be “0” to select the high-speed RM buffer operation mode.

{e) Press the backup function key to back up the data. After that turn off the power once and turn
it back on again.

Note: Once the parameter is set, itis not necessary to repeat the same setting operation when
the power is turned on or off. Setting is necessary only when the operation mode should
be changed.

(2) Starting the Semi-synchronized Operation

Operation Procedure:
{a) Place the DNC COMMUNICATION ON/OFF switch at ON.
{b) Turn on power supply.
{c) Select the AUTO OPERATION mode by pressing the AUTO key.
{d) Place the BUFFER OPERATION ON/CFF switch at ON.

{e) Pressthe CYCLE START button. (PROGRAM SELECT operation is not necessary.)

Memory Mode Operation Using A Program Stored in Memory

The operation method is quite the same as used for normal memory mode operation.

Only the difference is the designation of the memory (MD1;) as the device name when designating the
main program file name.
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3. Supplements

m
2
3

)

)

6

)

(8)

©)

(10)

(1)
(12)

(13)

(14)

Subprograms only registered in the library program can be used.
Size of part program has no limit for program transfer.

Only main programs can be transmitted.

If subprograms and/or other main programs continue following the M02 code of the main program,
do not forget to set the *MO2 reset output used” state by the parameter.

At the instant the CYCLE START button is pressed, transfer of the NC program (digitized data)
begins (GTD sent for protocol A) and then the program execution begins.

Change of parameter setting for file name used or not-used status becomes active when power
supply is turned off and then on again.

Even in the semi-synchronized operation mode, intervention of manual operation is possible as
usual.

After the buffer operation mode is turned off, it is always necessary to select a program. Unless
a program is selected, cycle start is impossible.

Regardless of the on or off state of the buffer operation mode, the state does not change even if
the setting for the BUFFER OPERATION ON/OFF switch. This is also applied when a program
is being transmitted far buffer operation.

If the buffer operation meode is changed using a command, in the “buffer operation mode on” always
causes an alarm regardless of the current mode.

Batch transfer of NC programs using the DNC function is not possible. (Ignored, “No
Command” message is displayed.)

The RS command (restart search) cannot be used. (Ignored, "No Command” message is
displayed.)

Schedule program selection is not possible. (Ignored, "No Command” message is displayed.)

After the execution of MDI mode operation, semi-synchronized operation is not possible unless
the NC is once reset.

Interruption by MDI mode operation during buffer mode operation may be executed in the same
manner as normal operation intervention.

Automatic program selection when power is turned on:

BUFFER OPERATIONON ....... Program selection is not executed.
BUFFER OPERATICN OFF ...... Program selection is executed.

In the semi-synchronized operation mode, three blocks of commands are buffered.

In the cutter radius compensation mode, eight blocks of commands are buffered.
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SECTION4 PARAMETERS

1. Parameters which cannot be Set at OSP

The parameters indicated below cannot be set at the NC and setting is possible only by using the SET
command from the TD.

(Parameters in the table below, codes after conversion (45th - 48th bytes of SET command))

Table 2
Initial Value
Parameter Function Unit Range when Power
is Turned On
Nb Minimum buffer area of CNC when bytes 1-60 30
transmitting [GTD]
No Maximum overrun amount in reception bytes 2 - 2000 50
Ne Number of retries allowed when transmission | times 0-100 10
error is detected
Tp [SAT] transmission polling time for DNC, or s 1-999 5
response time-out duration by CNC for host
computer
To Response time-out duration by host 5 1-998 20
computer for CNC
Ti Minimum time interval between transmission ms 0-10 10
bytes
Tx Minimum switching time from reception to ms 0-100 100
transmission
Tw* Standby time for reception of [WAT] used by s 0-Tp 5
hoth of CNC and host computer; upper limit 0-To
value is Tp or To, whichever smaller. (Whichever
smaller)
*Tw: Communication is executed in the following manner when “Tw” value exceeding the specified

range is set by the host computer (TD) using the SET command.

(1) When Tw value > Tp value

In the remote buffer mode operation or batch transmission mode, the OSP sends the GTD
command to the host computer (TD) after waiting for “Tw” when it received the WAT command from
the host computer (TD). The SAT command is not sent out during this period.

(2) When Tw value > To value

If program data to be transmitted is not ready in the NC program transmission from the OSP to the
host computer operation, the OSP sends the WAT command after and elapse of “Tp”. If the host
computer sends the GTD command in response to this after waiting for “Tw”, the OSP regards that,
after an elapse of “To", there is no answer to the WAT command. In this case the communication
error occurs.
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2.

Parameters which can be Set at OSP

The parameters indicated below can be set at the NC.

Some parameters are required to be changed frequently during operation while some are not changed
once they have been set. The OSP differentiates these two types of parameters to allow easy setting of
parameters. The former is assigned ta NC optional parameter (long word), (word) and (bit), and the latter
ta the communication parameter (dedicated screen).

(1) NC Optional Parameter (Bit}

{a) Bit 0 of No. 1 /Bit 1 of No. 11
Coding system of NC programs

Bit 0 of No. 1 Bit 1 of No. 11
— 1 ... ASCII
1 0 ... 180
0 0 ... EIA

Initial setting: 1
{b) Bit 2 of No. 1
TV check, creation designation

This parameter determines whether or not the TV check, creation is made for the NC program
{digitized data) to be received or transmitted - a space is inserted before LF (or CR LF) so that a
total number of characters in a record including the LF {or CR LF) will be even, or whether the
record contains an even number of characters is checked.

1: TV check, creation is executed.
0: TV check, creation is not executed.

Initial setting: O
(c) Bit 3 of No. 11
End of record code of NC program data (digitized data)

1: LF
0: CRLF

Initial setting: O
{d) Bit 3 of No. 37

Selection of operation mode - DNC-B high-speed RM buffer method or semi-synchronized
operation mode

1: Semi-synchronized operation
0: DNC-B high-speed buffer

Note:  Affer changing the setting, it is hecessatry to turn off the power once and then turn it back
on again to make the new setting effective.
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()

[Suppl
(2)

(@)
(b)
©
(d)

()
(f)

Bit O - bit 7 of No. 43 and No. 44
Data at the 41st to 44th bytes of [SAT] (CNC—TD) or [SET] (TD—-CNC) command.
Bit O of No. 44

1: Buffer is cleared when NC is reset.
0: Buffer is not cleared when NC is reset,

Initial setting: O
ement] Other bits have not been defined.
Semi-synchronized Operation Communication Parameters

Communication parameters are displayed and set in the parameter setting mode.

Note that the communication parameter screen cannot be displayed in normal operation method.
(screen selection using the ITEM function keys.) Follow the steps below to display the
communication parameter screen.

Select the PARAMETER SET mode by pressing the FPARAMETER key.
Display the COMMUNICATION PARAMETER screen.
Press the page key to display the COMMUNICATION PARAMETER screen,

Set the required parameters,

This setting is possible by using function key (SELECT). Each time this key is pressed, contents
are automatically changed within a setting range.

Press function key (BACKUP). This operation is always required when data is set or changed.

Turn off power supply and then turn it back on.

The communication parameters become effective when power reapplied.
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{3) Description of Communication Parameters

/ [ PARAMETER SET

[97/07/15 14:70:00
N0 % COMMUNICAT|ON PARAMETER %
1. COMMUN I CAT |ON DEVICE
2. BAUD RATE 2400
3.RS232C STOP BITS 1
4.RSZ32C PARITY EVEN
5. TRANSMIT CODE (S0
6. MESSAGE END CODE ETX
7.PROTOCOL A/B A
8.NC PROGRAM TRANSMIT METHOD A
9.LAST 'DC3 CODE ENABLE YES
10, SYN/NAK ENABLE YES
11.M02 RESET QUTPUT ENABLE YES
X ¥ z
ACT POSIT (WORK)  799.999 799. 999 -1400, 000
=CNPS

\ SET ‘SELECT ‘ ‘ ‘BACKUP ‘ ITEM t } ITEM | ’ /

CHOE2DEICEDEIESIFADES)

No. Name Description

1 COMMUNICATION Designation of device name used for communication through
DEVICE AS232C interface

Select from CHA: and CHB:. Set "CHB:".

Initial setting: CHA;
2 BAUD RATE (BFS) Designation of baud rate

Select from 110, 150, 300, 600, 1200, 2400, 4800, 9600,
19200, 38400, 89300.

Initial setting: 2400
3 RS232C STOF BITS | Designation of number of stop bits

Select from 1 and 2.

Initial setting: 1

4 RS232C PARITY Designation of parity added at asynchronized communication
Select from NON, EVEN and ODD.

Initial setting: EVEN

5 TRANSMIT CODE Designation of transmission code {excluding NC programs)

Select from 1SO and ASCII.
Initial setting: 150

[Supplement] The transmission code is not used for
protocol B.
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No. Name Description
6 MESSAGE END Designation of message end code
CODE
Select from ETX and CR.
Initial setting: ETX
[Supplement] The end code is not used in protocol B.
7 | PROTOCOL A/B Protocol A only (setting is not possible.)
Initial setting: A
8 | NC PROGRAM Designation of “file name used” or “file name not used” state
TRANSMIT for NC program (digitized data) transmissicn
METHQOD
Select from A (not used) and B (used).
Initial setting: A
9 | LAST ‘DC3 CODE Setting is not possible,
ENABLE n _
Initial setting: YES
[Supplement] Not used
10 | SYN/NAK ENABLE Setting is not possible.

[Supplement] Not used

11

M02 RESET OUTPUT
ENABLE

Designation whether or not reset signal ( [RST] command for
protocol A, [SYN] code for protocol B) is transmitted to the
host computer (TD) upon execution of MO2 and M30.

Select from YES (transmitted) and NO (not transmitted).
Initial setting: YES
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SECTION 5

1. Check Screens

SCREEN DISPLAY

(1) Display the communication status and parameters page on the CHECK DATA screen.

(/]:Amn OPERATION N 0
97/07/15 14:10:00
CHECK DATA DNC (8) P e
HOST CPU STATUS Q
CNC STATUS 0
PARAMETER Mo 2000 byte
No 50 byte
Ne 10 times
Tp 5 sec
To 20 sec
Ti 10 msec
Tx 100 msec
Tw 5 sec
CONVERT CODE AC
CONVERTED CODE AD
PROGRAM | ACTUAL |PART ‘ BLOCK ‘ ‘ ‘ CHECK ‘
PROGRAM | DATA | SEARCH DATA [EXTEND]/

\\\\SELECT POSIT.

(FVI(E2(E3IEFEDESESIFTIFES)

No. Name

Description

1 HOST CPU STATUS

Displays the second byte data in [SET] command for TD
transmission.

2 CNGC STATUS

Displays the second byte data in [SAT] command for NC
transmission.

0: Not ready status

1; CNC in normal status
2: Buffer operation status
3: Alarm status

3 | PARAMETER Nb - Tw

Displays contents of [SET] and [SAT] commands from 9th to 40th
bytes.

4 | CONVERT CODE/
CONVERTED CODE

Displays code conversion designation for NC programs (digitize
data).
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{2) Display the RECEIVE DATA on the CHECK DATA screen.

///]V AUTO OPERATION N 3‘\\\
97/07/15 14:10:00
CHECK DATA * DNC RECEIVE DATA * mm

$0000 CB445359 4EQ3B7B2 02445903 444153C5  FDSYN. 72RDY. DASE
$0010  D430B1A0 ACADAQAD AQ308B744 30302033 TOM 0700003
$0020  B2303030 41303030 35303081 B4303030  2000A00050014000
$0030 30303036 B4303030 35303030 30303030  0006400050000000
$0040  3003C506 53C50403 C5C683C5 D403C5C6 (0. EFSET.EFSET.EF
50050 53C5D403 CoCB53C5  DA03C5C6 53C5D403  SET.EFSET.EFSET.
$0060  C5C653C5 D403C5C6 53C5D403 C5C653C5  EFSET.EFSET.EFSE
$0070  D403CSC6 53C5D403 C5C653C5 D403C5CB  T.EFSET.EFSET.EF
$0080  53CED403 C5C653C5 D403CSC6 53C50403  SET, EFSET. EFSET.
%0090  C5CB53CE  DAQ3CHC6 53C5D403 CHCB53CE  EFSET. EFSET. EFSE

READ POINTER $CO0C TRANSFER CODE S0 DSR_OFE  CTS OFF
WRITE POINTER $00TF PROGRAM CODE 150 DTR ON RTS OFF
R-Mtd
=£X
=CH
=F 50

PROGRAM | ACTUAL |PART BLOCK CHECK
\\\\?ELECT POSIT. |PROGRAM | DATA SEARCH [ATC/APC | DATA [EXTENQEI//

CCOCE2IENFAEIIESIHFEFTIESR)
The list of the data received from the TD is displayed.
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No.

Contents

The following four
methods can be used
to change the display
pointer.

(a) To position the display pointer at “0"
CP [WRITE]

(b) To position the display pointer at the required positian
CF Pointer-value [WRITE]

Designate the pointer value in hexadecimal number ($
symbol is not necessary). When the designated value
causes the pointer to move outside the receive buffer area,
the pointer is replaced with the pointer of the last area of
the receive buffer.

(c) To return the display pointer from the current position
CP ;B [WRITE]
This replaces the currently displayed pointer with the
“current display pointer - $80 (hexadecimal)”. If the above
indicated command is input while the current display
pointer value is 0 or smaller, it is replaced with “0”.
(d) To advance the display pointer from the current position
CP ;N [WRITE]
This replaces the currently displayed pointer with the
“current display pointer + $80 (hexadecimal)”. If this
replacement causes the pointer to move beyond the

receive buffer, the pointer is replaced with the paointer of
the last area in the receive buffer.

The display right
character coding
system can be
changed as required.

() 1ISO code
CP ;| [WRITE]
When the power is turned on, this coding system is
selected.

(b) ASCIl code
CP ;S [WRITE]
(c) EIA code
CP ;E [WRITE]
Note: The data of the code which cannot be expressed in
characters are displayed in ".".

READ
POINTER/WRITE
POINTER

This displays the read-out pointer and write pointer of the
received data.

TRANSFER CODE

The code used for transmission of data other than NC
program is displayed.

PROGRAM CODE

The code used for transmission of NC program is displayed.
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No. Contents
5 DSR signal (input) Indicates the status of the data set ready (DSR) signal.
(&) Pratocol A/B
If this signal is OFF, the following alarm/error is generated:
3218 DNC start condition 1*
2426 DNC-B Remote operation 305 ‘4218’
4218 DNC-B communication error 305
5290 DNC can not transmit 4*
5295 DNC transmitting 305 ‘4218
*  If the sighal has not been turned on even once after
turning on power supply.
6 DTR signal (output) Data terminal ready
(&) Protocol A
Normally ON
(b) Protocol B
After power is turned on, the signal is turned on when the
buffer mode operation starts with the NC program
transferred in batch. The signal is turned off if an alarm
occurs or the NC is reset.
7 CTS signal (input) Clear to send
(&) Pratocol A/B
If this signal is OFF, the following alarm/error is generated:
2426 DNC-B Remote operation 305 ‘4218’
4218 DNC-B communication error 305
5285 DNC transmitting 305 ‘4218
B RTS signal (output) Request to send

(a) Protocol A
Normally ON

(b) Protocol B
After power is turned on, the signal is turned on when the
buffer mode operation starts with the NC program
transferred in batch. The signal is turned off if an alarm
occurs or the NC is reset.
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{3) Display the DNC HISTORY on the CHECK DATA screen.

No. Description
1 | P-NO The entry pointer of the DNC HISTORY saving area is
displayed. Character C at the beginning of the pointer
indicates that the information displayed is the contents in the
information saving area for normal operation. Character E at
the beginning of the pointer indicates that the information
displayed is the contents in the information saving area for the
occurrence of abnormality.
The display area can be changed in the following method.
(a) To display the information for the normal DNC HISTORY
saving area.
CP ,C [WRITE]
When the power is turned on, this display area is selected.
{b) To display the information for the abnormal DNC HISTORY
saving area.
CP ;E [WRITE]
The display pointer can be changed in the same manner
as explained in 5-1, {2).
2 | TIME The time elapsed from the power on is displayed in
hour:minute: second.
3 | STATUS The communication operation status is displayed in a coded
number.
0. Initial state
1: Not ready for communication
2. Ready for communication
3. Communication in execution
4: Communication alarm
5. Communication system alarm
4 [ ITEM The DNC HISTORY kind is displayed in a coded number.
1: Command
2: Notification for correct ending of command
3. Notification for abnormal ending of command
4: Internal request
5: Transmission message
6. Line event
5 | CONTENTS Details of DNC HISTORY kind is indicated in a coded number.
For details, refer to Appended Table.
CURRENT POINTER | The latest information saving point for normal DNC HISTORY
LAST ERRCR The latest information saving point for abnormal DNC
POINTER HISTORY
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2. Run Guide Screens

POSIT. | PROGRAM | DATA

mum OPERATION DNC—PROGRAM N 2 \
[57/07/15 14:10:00
CHECK DATA * DNC HISTORY # PAGE 33 Tmm
P-NO TIME STATUS | TEM CONTENTS
1,.2,3.4.5 CH0000 0: 9:11.75 2 4 1 7
C50001 0: 9:11.75 2 5 5 54
cooo2 0: 9:11.85 2 6 5 6
£$0003 0: 9:16.35 2 4 1 7
£50004 0: 9:16.35 2 5 5 54
50005 0: 9:16.45 2 6 5 6
C50006 0: 9:20.95 2 4 1 7
C30007 0: 9:20.95 2 5 5 54
€$0008 0: 9:21. 5§ 2 6 5 6
C$0009 0: 9:25.55 2 4 1 7
6 CURENTO POINTER C30024
LAST ERROR POINTER  E$0000
7 R-Mtd
PROGRAM | ACTUAL | PART BLOCK CHECK
T SEARCH

DATA ‘ [EXTEND]/

\SELEC

COE2DCEIEDESIFESIETIEFES)
DNC HISTORY Screen (see (3))

m PROG CPERATION RUN GUIDE
[87/07/15 14:10:00
RUNN ING FILE SELECT ERROR FILE
RM BUFFER MODE
MAIN FILE NAME MAIN FILE NAME
EMPTY SELECTED EMPTY
MAIN PROGRAM NAME MAIN PROGRAM NAME
EMPTY EMPTY
SUB FILE NAME
EMPTY
RUNNING METHOD SELECTED RUNNING METHCD
A-Mtd
=GD
=GD
=GD
AUN
\TIME INIT | DELETE | RENAME BUIDE [EXTENW

(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)
RUN GUIDE Screen
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SECTION6 ERROR MESSAGES

5295

5301

DNC transmitting

For data transfer by DNC-B
Communication error occurred during batch transfer of DNC data, resulting in abnormal end.
[Character-string] Communication alarm number such as 4218, 4219, 4220, or 4037
[Code]
For the cause of the alarm, refer to the codes of the alarm indicated by the character-string.
[Character-string] None
[Code] None
Data input/output or verification is impossible by setting the NC optional parameter bit No.1
bit0=0/No.11 bit1=0 (EIA).
This is because two or more same settings exist at the NC optional parameter (bit) No. 27, 28, 29, 30,

31, 49 (EIA code settings that represent '=",*,[",'1",'$,'#) or a code in the EIA code table is set.
Or, the parameter values from Nb to Tw set with the SET command from the host are abnormal.

(For example, this error occurs if Tp=0 is set. For detail of each parameter, OSP-U100/U10M Special
Functions Manual (No. 2) DNC-B high speed RM buffer system (SECTION 5 PARAMETER) and OSF
-U100/U10M Operation Manual.

For data transfer by DNGC-C

Attempt was made to execute a command that cannot be executed during communication with the host
computer.

[Code]
1—> An attempt to execute the following commands while an NG program is being sent in the
INDEPENDENT mode
- Program selection
- Schedule program selection
- Number search
- Restart
- Number search using the cursor
- Schedule pregram search
- Sequence stop
- Library
[Measures to Take]
DNC-B
If a character-string appears indicating the alarm number, refer to the corresponding alarm.
If no character-string or code appears, check the communication parameter values.
DNC-C
Wait until the NC program transfer is completed.

Check point setting
lllegal setting of check point
[Character-string] None
[Code]
1—> Input other than pointer value (hexadecimal) and option
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SECTION7  ALARM MESSAGE CHART

1.

4218

Communication Alarm

Communication alarm is the alarm which has occurred in communication link (protocol A) between the
host computer (TD) and the OSP and does not have influence on NC operations. Once this alarm has
occurred, it can be reset either by the reception of [SYN] command from the host computer (TD) or
switching COMMUNICATION ON/OFF switch of the CNC from OFF to ON.

DNC-B communication error
Communication error occurred during communication with the host computer using the protocol

A/B.
[Character-string] None
[Code] YZZ (hexadecimal)
Y: OSP state where the error occurred
0> Operation uncompleted state (DNC switch is OFF or CCP system is in abnormal state)
1—> QOSP normal state
2—> Buffer operation state
3—> Alarm state or communication error state
ZZ: Cause

01—» Check sum error occurred successively the number of times (Ne) set at the parameter.
(Protacol A)

02— Parity error occurred successively the number of times {Ne) set at the parameter. (Protocal A)
04—> No response *1
- CTS signal OFF (Protocol A/B)
- Response timer T1 time over (Protocol B)
05—> DSR signal OFF
06—> Invalid response or TV check error

- NC program data codes specified at the NC optional parameter (bit) No.1 bit0/No.11 bit1 do
not match the settings on the host.

- The NC received a non-existing command. (Protocol A)
- Transfer error was detected the number of times (Ne) set at the parameter. (Protocol A)

- When TV check is executed, each record length is not composed of even number of
characters.

- Code conversion error
- The NC received DC1, DC3, SYN, or NAK code while receiving the NC program. (Protocol B)
08—> Reception buffer overflow
09—> The NC received a signal from the host computer while not waiting for any response.
0A—> Overrun error (Protocol A/B)
0B—> Framing error (Protocol A/B)
[Probable Faulty Locations]
01—> Communication parameters or NC optional parameters are wrongly set.
02—> Communication cable or, in rare case, RS232C I/F is faulty.
03— Hardware, software, or their parameters of the host computer are faulty.
[Measures to Take]
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01-> Checkthe communication parameters related with the cable specifications (such as R8232C I/F
channels used, parity, the number of stop bits, transfer code, end code, and baud rate) and the
NC optional parameters, Correct improper parameters.

02—> Check the hardware, software, and their parameters of the host computer.

03-> Check if the NC is connected with the channel far DNC-B and the communication cable is in
normal state.

[Related Specifications] DNC-B

4219  DNC-B message format error

Error has oceurred in the reception message in the protocol A.
As for the cause of the alarm, 6. Reception of unexpected message” is reported to the host
computer.
[Code]
None—> Message exceeds 72 bytes (4,000 bytes for NG program).
KXAXXYY—> Mistake in the data designated by the [SET] command
XXXX—>  Hexadecimal number of the wrong data (numerical data)
YY—> Byte position inside the data
[Prabable Faulty Locations]

1) Defective software used at the host computer
2) Text format mismatch due to mismatch of the version of DNC-B specification at the CNC

[Measures to Take]
Check the set data against the upper and lower limits of the text format specified in the DNC-B
specification.

[Related Specifications] DNC-B

4220 DNC-B communication system abort
Unrestorable error has occurred in the protocol A/B. (This alarm is not cleared unless the power is
turned on again.)
[Code]
10—> Overrun error has occurred.
11—> Framing error has occurred.
[Probable Faulty Locations]
1) Defective RS232C interface
2) Defective hardware or software of the host computer
3) Mismatch between the actual communication line specification (baud rate, code configuration,
etc.) and the communication set by the communication parameters.
[Measures to Take]
1)  Check the hardware and software of the hast computer.
2) Check the following communication specifications between the actual communication line
specification and the communication parameters:
- RS232C interface channel being used
- Parity
- Number of stop bits
- Transmission code
- End code
- Baud rate
[Related Specifications]

DNC-B
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4037 CCP-CPU error

An error occurred with the CCP-CPU of the DNC-B specification.
This alarm is not cleared unless the power is turned off and then on again.

[Code]

1—>
2—>
3>
4

5>
6—>
7—>
8—>
9 >

A memory parity error or write error occcurred in the CCP memaory test.

The CCP control program cannot be loaded correctly.

The CCP control program cannot be started correctly.

The CCP communication channel cannot be opened correctly,

Or, the program data is written in ASCIl codes though the protocol B is used (NC optional
parameter bit No.11 bit1=1).

Or, data input/output or verification is impossible by setting the NC optional parameter bit No.1
bit0=0/No.11 bit1=0 (EIA)}. This is because twao or more same settings exist at the NC optional
parameter (bit) No. 27, 28, 29, 30, 31, 49 (EIA code settings that represent '=",™[,)7,$,#) ora
code in the EIA code table is set.

A CCP self-diagnostics error occurred.

An exception error occurred with the CCP CPU

An error in the operation of the CCP control program occurred(task start control error).

An error in the operation of the CCP control program occurred (real time task error).

An error in the operation of the CCP control program occurred (time sharing task switching
control error).

[Measures ta Take]

1)
2)
3)
4)
5)
6)

NC optional parameter setting error

Defective CCP Board

CCP contral software has not been stored in Memaory.
Defective Memory.

Defective CCP control software.

CCP Board switch setting error.
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2.

3218

2426

NC Alarm

ALARM C DNC start condition

In the DNC-B mode operation, communications cannct be done normally.
[Code]
1—> Inthe DNC-B buffer operation mode, the system is not in the ready state or the communication
alarm state.
2—> Inthe DNC-B buffer operation mode, the schedule program is being executed.
5> The main program buffer size is not greater than 12 m when the program runs using the buffer
memory.
[Measures to Take]
Turn the DNC mode ON after pressing the RESET button.
[Related Specifications]
DNC-B

ALARM B DNC-B remote operation

During DNC-B remote mode operations, an error has occurred.

[Character-string]

Communication alarm number (such as 4218, 4219, 4220 or 4037) or error number
[Code]

When a communication alarm occurs, the character-string shows the alarm number.

For the cause of the alarm, refer to the alarm D of the displayed number.

When an error occurs, the character-string shows the error number.

For the cause of the error, refer to the error of the displayed number.
[Probable Faulty Locations]

An error or a communication alarm occurred during remote operation through DNC-B.
[Measures to Take]

Refer to the corresponding alarm or error.
[Related Specifications]

DNC-B
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SECTION8 APPENDIX

1. DNC HISTORY Contents Code Tables

(1) Kind=1 (Command)

Upper Code Lower Code

Command kind Appended data length

1: Open

2: Close

3: Reguest for NC program File name length

4: Call of NC program

5. Transmission of NC program File name length

6: Notification of NC reset

7 Notification of NC alarm

(2) Kind = 2 (Notification for correct ending of command)

Upper Code Lower Code

Normal end code Not used = 0
0: Processing completion
1: Request for NC program
2: Request for NC program
transmission
3. NC reset
4; NC alarm
5. NC reset/alarm
6. Forced termination
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(3) Kind = 3 (Notification far abnormal ending of command)

Upper Code

Lower Code

L

@ N o g bk o Mo

-14:
—15:
—16:

Abnormal end code

Temporary error
Permanent errar
NC reset

NC alarm

Forced termination
Buffer clear
Initialization

NC reset/alarm

: Command issuing

sequence error
Data error
Parameter errar

Command error

Error detail code

10:
11:

—59:
—B0:

—112;

-128:

Check sum error

. Parity error

: No answer signal

1
2
3
4
L}
6
7
8
9

DSR OFF

. Ineffective answer signal
: Record length overflow
. Reception buffer overflow

: Record reception in other than data

reception standby state
Overrun error

Framing error

Appended data length range error

Command issuing error

: Error in selecting with/without

significant data

: Command kind selection error

: Command request selection error

. Answer error for SAT

. NC program end code selection

error

. EIA/ASCII conversion error
: NC program length range error

: NC program record end code

selection error

: NC program data code selection

error.

Answer signal monitoring time
range error

SAT, SET command parameter
selection error
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(4) Kind =4 (Internal request)

*4 Only for protocol A Request for forced termination

Upper Code Lower Code
Macro status Macro event
0: Initial state 1. Open
1: Awaiting macro start 2: Close
2: Awaiting request for 3: Request for reception
reception 4: Request for transmission
5 NG
4: Awaiting reception of the 6: NC reset
first block 7. Time-out
8
9
O

—

Code conversion error




4188-E D-26
D. SEMI-SYNCHRONIZED OPERATION OF MACHINING CENTER WITH DIGITIZER (TD)

{5) Kind = 5§ (Transmission message)

Upper Code Lower Code

Message kind Command data length
(&) Pratocol A
9: GTD
10: DAT DAT  : Data length/16

11: RST Others : Data length
12: ALM
13: SAT
14: RTD
15: RTY
16: SYN
17: RDY
18: WAT
19: ECD
20: ARS
21: AAL
22: CLB
23 SET
(b) Protocol B Data length/16 (incl. DC code)
—-127: DCA
-128: DC3
-128: Data
-130: SYN
—131: NAK
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(6) Kind = 6 (Line event)

a & w h

(b) Protocol B
0:

Reception being requested
Data being received
Transmission being requested
Data being transmitted

Alarm signal being requested

Reset signal being requested

@ N @9k w

Upper Code Lower Code
Line status Line event
(&) Pratocol A
0: Awaiting answer signal for 1. Reception of SYN
initialization 2: Reception of RDY
Awaiting end of initialization 3: Reception of ARS
Data being received 4: Reception of AAL
Awaiting reception after 5: Reception of CLB
transmitting DAT/RTD 6: Reception of SET
4. Awaitin.g .reception after 7. Reception of DAT
transmitting WAT .
5: Awaiting reception after 8 Reception of EOD
transmitting SAT 9: Reception of WAT
6: Awaiting reception after 10: Reception of GTD
transmitting ALM 11: Reception of RTY
7: Awaiting reception after 12: Reception of data other
transmitting RST signal than answer
8: Awaiting reception after 13: No answer back
transmitting EQD 14: DSR signal off
15: Transfer error 1
16: Transfer error 2

Normal character
Transfer error 1
Transfer error 2
No answer signal
CTS signal on
CTS signal off
DSR signal off

Forced termination
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E. WARM-UP FUNCTION

SECTION 1 OVERVIEW

The warm-up function described in this section allows toa warm up the machine through the execution ofthe
predetermined program (warm-up pragram) by automatically turning on power supply to the machine in
accordance with the setting of the calendar timer.

That is, when power supply to the machine is turned on in accordance with the setting of the calendartimer,
the OSP automatically selects and executes the warm-up program prepared by the user.

NOTICE : This section deals with the information necessary to effectively use the warm-up function
incorporated in the OSP. Since the operation procedures for the calendar timer are not
discussed in this section, refer to the instruction manual for the calendar timer, provided
separately.

Please note that the operation procedure for a calendar timer will vary depending on the
manufacturer and the type. Therefore, it must be confirmed that the manual provided with the
machine is the one for the calendar timer actually installed.
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SECTION2  REGISTRATION OF WARM-UP
PROGRAM

Registration of a warm-up program in the user area of memory (MD1:) by the file name of "W.WAF" is
necessary to activate the warm-up function.

1. Registering Warm-up Program
The procedure to register the warm-up program is identical to the procedure to register part programs in

the memory, which is explained in SECTION 2, "PROGRAM OPERATION" of 111. DATA OPERATION in
the Operation Manual.

2. Format

The warm-up program format is identical to the program format for main programs. The program should
begin with the program name, beginning with character O, and end with code M02 or M30.

Example:
09999
5200 M3
VC128=50
GO Z500

NA1 X200 Y—200
X200 Y200

G4 F5
VC128=VC128-1

IF [VC128 GT 0] NA1
M5

M2
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SECTION3  OPERATIONS

Machine warm-up is carried out in the order described below:

1

2)

3

Set the cycle on and cycle off time on the calendar timer in accordance with the operation
schedule.

Duration between cycle onto cycle off should be more than three minutes. For cycle power off, refer
to items (2) and (3) in SECTION 5. “SUPPLEMENTS".

Power supply to the NC is automatically turned on in accordance with the setting of the
calendar timer.

After an elapse of 90 seconds after power supply to the control has been turned on, operation
end alarming buzzer will sound for the duration set by parameter. After the cycle end alarming
buzzer has stopped, the control is automatically placed in the automatic mode and the warm-up
program* is automatically selected and executed.

After the completion of the warm-up program (the execution of M02 or M30 in the warm-up
program), or when the RESET button on the operation panel is pressed, machine stops and the
program having been selected before the power has been turned off is automatically selected**.

* warm-up program:

Warm-up program should have the file name of W.WAF and procgram name may be designated
as required.

** automatic program selection:

Whether the program is to be selected or not after the completion of the warm-up program is
determined by the setting of parameter.
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E. WARM-UP FUNCTION

SECTION 4

Calendar timer output

Control power

Operation end alarming

buzzer

Automatic selection
of warm-up program

Automatic execution of

warm-up program

TIMING CHART

Reset by execution of M02
or M30, or manual pressing

of RESET button

Automatic selection of

program having been selected

before power shut off

Fig. 1 Timing Chart for Warm-up Program Execution
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SECTIONS  SUPPLEMENTS

1

2

3

4)

)

(6)

)

After the completion of the warm-up program, the program selected through the operation panel
is automatically selected. Therefore, if the warm-up program (file name W.WAF) is selected
through the operation panel before turning off power supply, W.WAF is selected again after the
completion of warm-up program.

If the calendar timer output is turned off while the warm-up program is being executed, the
warmup program is not interrupted and executed up to the end of the program.

If the file W.WAF is not existent in the memory when power is automatically turned on by the
calendar timer function, an alarm will occur. See 6. “ALARM".

For the period from automatic power on to the cycle start of the warm-up program, controls
{mode selection keys, function keys, alphanumeric keys) on the NC operation panel, CYCLE
START button and the external cycle start button are all disable. However, if the selection of
the warm-up program is impossible, all controls are operative.

If the operator presses the RESET button while the warm-up program is being executed, the
program having been selected before power shutoff is automatically selected. Note that when
“0” is designated at the optional parameter (bit) No. 4, the automatic program selection is
ineffective.

The warm-up function is ignored even if the calendar timer is actuated, if its actuation is after
the display of the ACTIVE POSITION data display with power supply to the OSP turned on by
the operator.

The end of program command in the warm-up program is ighored by the automatic power
shutoff function. That is, power supply will not be turned off even when the M0O2 or M30 in the
warm-up program is executed.

AACAUTION

. If the operator turns off control power while the calendar timer output is on and the control

power is turned on again, the warm-up program is executed again.
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SECTION6 ALARM

The following alarm is added when the warm-up function is selected.

3227 ALARM C Warming up
Program selection for the warmup program cannot be carried out normally.
[Code] XX
XX=1-—>  The warmup program (W.WAF) is not registered in the bubble memory (BB1:).
XX=2—>  Although the warmup program is registered in the bubble memory, selection of it is
impassible.
XX=20—> The operation decor is open.
XX=21—> The loader is not at its retract end.
[Prabable Faulty Locations]
Contents of the warmup program
Frogram Example:
OXXX

RTS WRITE (must be M02 or M30.)
[Measures to Take]
Check the warmup program.
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SECTION7 PARAMETER SETTING

For the activation of the warm-up program, setting of the following machine user parameter is necessary.

5. Buzzer
Parameter | Parameter Function Effective Initial Setting | Setting
No. Name Commands | Value Range | Unit
7 Operation Time duration in which SET 10 0 to 600 (s)
end buzzer | the operation end ADD
timer alarming buzzer sounds

Operation Procedure:
(1) Select the PARAMETER SET mode by pressing the PARAMETER key.

{2) Press function key [F8] (ITEM 1) or [F7] (ITEM |) until the CRT displays the ::MC USER
PARAMETER (5. Buzzer)  page.

(3) Locate the cursor on parameter No. 7 using the cursor control keys.

/[' PARAMETER SET \

[ 9707715 1470000

* MC USER PARAMETER *
NO. 5 .
Buzzer
1.0peration end buzrzer is made effective 0]
2.Buzzer sounds without S-BLK JFF condition 0
3. Buzzer sounds without Auto/S-BLK OFF conditicn 0
4. Buzzer is not turmed off by end timer 0
5.Buzzer is not turred of f when alarm occurs 0
6.Buzzer is not turned off when completing program 0
;.Dperation end buzzer timer 10

9.
10.
11.
12

\SET ‘ ADD ‘ CAL ‘ SEAHCH‘ ‘ ITEM t i {TEM | ’ /

(FUIE2IENEFEFIDEIESIFEFESR)
Fig. 2

{4) After pressing function key [F1] (SET), key in the required duration through the keyboard.
(5) Press the [WRITE] key.
Check the data of parameter No. 7.
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SECTION 1 OVERVIEW

1

2

3

The meter relay is used for the spindle motor load meter to trigger an alarm signal if the spindle
load exceeds a preset level. This averload detection function detects excessively heavy cutting
condition or collision of the cutting with the workpiece due to operation error immediately. Upon
detection, the control triggers level A alarm and stops machine operation.

The load meter with the meter relay asillustrated at the
right is connected to the motordrive circuit. Load Meter (RNM-80M)

Set the maximum load setting pointer at the required load
value position by rotating the knob. When the motor starts,

the meter pointer moves according to the motor load; if m
the pointer swings beyond the setting pointer, the relay

contact closes. This is detected as level A alarm and stops

all axes rotation.
Pointer / /

Knob for rotating
the setting pointer

Setling pointer
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SECTION2  OPERATIONS

1

2)

3

This function is made effective and ineffective by designating the following M cades in the
automatic or MDI mode.

M142 . ... Spindle overload detection functicn ineffective
M143 ... . Spindle overload detection function effective.

When power supply to the control is turned on or when the control is reset, M142 is effective.

Therefore, it is necessary to designate M143 to make the spindle overload detection function
effective.

In the manual operation mode, the spindle cverload detection function is always ineffective and
thus the related alarm does not oceur.
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SECTION3  SPINDLE DRIVE MOTOR STARTING

m

(@)

(b)

(©)

Spindle Load Mater Painter

Spindie speed

CURRENT

When the spindle motor starts, the starting current flows to cause the load meter pointer to
swing beyond the max. load setting pointer. The control ignores this overcurrent status so that
alarm will not occur. For this purpose, the control establishes the immune period as Indicated
below.

The control determines that the spindle is rotating at a fixed speed when an actual spindle
speed is 75 - 125 percent of the programmed speed.

Spindle overload condition is not checked until the spindle speed reaches the fixed speed, i.e.,
within duration T1 from the spindle start.

However, there are cases where the spindle load meter pointer still lies at the right side of the
preset point even after the spindle speed reaches the fixed speed because the response of the
spindle load meter pointer is slow. This also might occur if the setting value is relatively small.
Thus the control does not check the spindle overload condition for a period T2 until the spindle
rotation reaches the stationary state after the fixed speed condition has been reached. This
period T2 is set with the parameter {Machine user parameter “4. Spindle overload time” [6.
spindle].

Starting current

o | Spindle motor overload is not checked because the
i T2 { spindle has not reached the fixed speed.

BEEL I

I
I ! With selling proper parameter data, spindie motor
|
|

T

| overload is not checked within this period.
!
|

|
Y -+ __.i__ Max. load setting pointer

Spindle rotating at a fixed speed

Time

Spindle is assumed to have
reached the fixed speed.

S command

75% 100%

Spindle motor speed

Time
Fig. 1
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{2) The CRT screen display for the spindle overload timer is shown below. Time setting range is 0
- 80 seconds in increments of 1 second. Setting is made using the [F1] (SET) or [F2] (ADD).
The Initial value is one second (1).

/[ PARAMETER SET T

97767715 14:10:00
* MC USER PARAMETER *

NO. 6
Spirdle

1.8pindle stops when an alarm of level B ocours [

2.7he minimum of "S” is the minimum speed of motor ¢

3."No tool”interlock is made ineffective ¢
ETr.SpindIe overload allowable time 0 [10ms]
4.

7.

8.

9.

10.

1.

12.

|
\SET ‘ ADD ‘ CAL ‘ SEARCH ‘ ITEM 1 i ITEM ) ‘ /

CHOE2DEICEDEIESIFADES)

(8) The following states are assumed that the spindle has not reached the fixed speed:

{a) The spindle is not rotating, or the spindle start (forward or reverse) command is given.
{b) The spindle stop command is given while the spindle is rotating.
(¢} A new S command is given while the spindle is rotating.

{d)y When the spindle speed override switch setting is changed while the spindle is rotating.
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SECTION4  SPINDLE OVERLOAD DETECTION

When the spindle overload detection is effective, the spindle overload alarm occurs immediately if the
spindle load meter pointer moves beyond the setting pointer.

If the spindle load meter pointer fluctuates as illustrated below when the setting is at “B”, the spindle
overload alarm occurs. Therefore, the setting should be at “A”.

Setting A

Setting B TN P

o ——— ~—
Load /

current pointer

Spindie Load

Time
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SECTIONS ALARM

1726 ALARM A Spindle overload

The spindle load detection meter relay has been turned on due to overload.
[Index] None
[Character-string] None
[Code] None
[Probable Faulty Locations]
1) Cutting under overload condition
2) Setting error of the spindle load detection mater relay
3) Error in setting the startup current immune period which is set at the “4.Spindle overload time”
[6.Spindle] machine user parameter.
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SECTION 1 OUTLINE

This function monitors the spindle load and activates an alarm if the parameter-designated load value is
exceeded.

A total of five parameter sets is used ta control this function. The desired parameter set is selected using
system variable VSLNO, with monitoring ON/OFF switching executed by the M142/M143 commands.
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SECTION2  DETAILS OF FUNCTION

1

2)

Meonitoring ON/CFF Switching
M142 .. .. Simplified load monitoring function OFF
M143 .... Simplified load monitoring function ON

Selecting the Spindle Load Monitoring Parameter No.

There are 5 sets of setting values for the “LOAD MAX”, "LOAD TIMER", and "MONIT. MCD
{(Monitaring Mode)"” items. The desired parameter set is selected from these 5 sets.

VSLNO ...... Monitoring parameter No. selection system variable

A VSLNO backup is executed. Theretore, if no designation is made, the value designated for the
previous operation will be adopted. |f no previous designation exists, “1" will be adopted.
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{3) Ignoring the Spindle Motor's START Current

When spindle rotation is executed from a stopped condition, there will be cases in which the
“maximum load value” will be exceeded duetothe START current at the spindle motor. This START
overload condition is handled by the following 2 actions:

{a) The overload is ignored until the actual spindle speed is within 75% to 125% of the speed
command value.

{b) When the actual spindle speed enters this 75% to 125% range, the system then waits for the
spindle to reach a constant speed. During this waiting period {designated by machine user
parameter “4. Spindle averload time” [6. spindle].), the overload condition is igneored.

START Current : .
- »! T1: A spindle overload check does not oc-
A ! ! cur because the spindie has not
-« T > ! reached a constant spead.
]
- i T2: A spindie overload check does not oc-
. re > cur during this parameter-designated
Spindle Load ' ! . . g9
{ ! waiting period.
: |
t 1
E I
t 1
:
mefrm Fae----- beee Setting Value
E : Spindle at a Constant Speed
i
} ~——= Time
i
i
1
|
1
l
|- Spindle speed judged as “constant”
A 1
i
3-/ T S Command
t
Spindle Speed 4
75% 100%
Y y
— Time

Fig. 1
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{4) OQverload Monitoring Format

{a) When the monitoring parameter is selected at VSLNO, and the M143 command is executed to

switch the monitoring function ON, overload monitoring will then begin from the peint when the
spindle reaches the constant speed.

{b) If the spindle load exceeds the parameter-designated maximum load value, and that overload
is maintained continuously until the “continuous overload time” is exceeded, the spindle
overload alarm will be activated.

The alarm level can be changed by changing the monitoring mode.
0 : Alarm [A]
30 : Alarm [D]
(5) Display

On the 2nd page of the ACTUAL POSITION display, on the CURRENT MAIN PROGRAM screen,
and on the READ MAIN PROGRAM screen, a “V” scale mark is displayed at the 1st line of the
“*spindle load” bar-graph. This “V" scale mark indicates the maximum load value.

[CAUTO GPERATION TEST-T.MN__ 0100 _WA3____15
[97/07/15 TA-10:00
ACTUAL POSITION LOAD DISPLAY Tem
c 100 00 )
X 0. 000 E | \ | t
" 5
7 0. 000 LOAD MONITOR(110%)
. X
B 0. 0000 o
. Y
Co0 100 o
Foo0.0M z
S 0 o
H- 0  TOUCH SENSDR | B
D- 0  TOUCK PROBE o
PROGRAM | ACTUAL lPAHT ‘ BLOCK 1 ‘ ‘ CHECK ‘
SELECT | POSIT iPRCGRAM | DaTA | SEARCH pata | [EXTERD] /

(FUIE2IENEFEFIDEIESIFEFESR)
2nd Page of ACTUAL POSITION Screen
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G. SIMPLIFIED LOAD MONITORING FUNCTION

ﬂ AUTO OPERATION

MA3 15\

AN ]
[§7/07/15 14:10:00
PROGAM * CURENT MAIN PROGRAN * T
Y100 DIS X 0.000
2100 Y 0.000
X0 z 0,000
Y0 B 0.0000
20
>X100 o 0
Y100 0 Fooo0.0
2100 N 5 0
- 0 0..000
LOAD MONITORCTION) |D= O 0-000
LOAD WX 4
SPINDLE Loa> [ [ [TT I TT[1J 165%
X Y z B
ACT POSIT (HORK) 0.000  0.000  ©0.000  0.000
A-Htd
=S
PROGRAM | ACTUAL ‘PAHT 1 BLOCK ‘ ‘ ‘ CHECK ‘
\__SELECT | PosIT. |ProcRau | DATA | SEARCH pata | [EXTENDD /

A2 EIDEFEDESFESIETIES)

READ MAIN PROGRAM Screen
(Display is identical for CURRENT MAIN PROGRAM)

When the monitaring function is ON (M143), LOAD MONITOR (zi<skek %) (skeksi : Maximum Load
Value) items are displayed to indicate that the monitoring function is operating.

If the spindle load exceeds the maximum load valug, the LOAD MONITOR (s %), item will
change from white to red. (In monhochrome systems, it will become brighter.)
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(6) Parameters

{a) Constant spindle speed waiting period setting

This parameter desighates the waiting period during which the system waits for the spindle to
reach a constant speed. (For details, refer to item (3) above.)

Machine user parameter “4. Spindle overload time” [6. spindle]

/[ PARAMETER SET T

97767715 14:10:00
* MC USER PARAMETER *
NO. 8
Spirdle
1.8pindle stops when an alarm of level B ocours [
2.7he minimum of "S” is the minimum speed of motor ¢
3."No tool”interlock is made ineffective ¢
ETr.SpindIe overload ailowable time 0 [1oms]
4.
7.
8.
9.
0.
1.
12
|
\SET ‘ ADD ‘ CAL ‘ SEARCH ‘ ITEM t i ITEM L ‘ /

CAOE2DEICEDEDEBIED(ES)
Setting range ; 0-60s.

Initial value : Varies depending on machine models.
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{b) Spindle overload monitoring parameter setting

Values are set at LOAD MAX, LOAD TIMER, and MONIT. MOD in order for spindle overload
monitoring to occur.

ﬂ PARAMETER SET
[97/07/15 14:10:00
# SPINDLE LOAD MONITOR %

NO. LOAD MAX[%] LOAD TIMER[sec] MOMIT. MOD

1 100 5
* 7 110 4 0
3 120 3 0
4 130 2 0
5 140 1 0
X Y z

ACT POSIT (HORK) -0, 008 ~0.014 -0.017

B-HMtd

kSET l ADD I | ' ‘ITEMT ‘ITEML ’ [EXTENy

CHOE2DEICEDEIESIFADES)
Fig. 2

NO. : One of the possible five parameter sets is selected at VLSNO, and an
asterisk is displayed to the left of the selected parameter No.

LOAD MAX : The maximum allowable load (in percentage) is designated.
Settingrange ........ 0 - 280 (%)
Command ........... [SET], [ADD]
Initial value .......... 0 (%)

LOAD TIMER The maximum permissible period during which the spindle load can
continuously exceed the maximum load value is designated (s).
Settingrange ........ 0-120 (s)
Command ........... [SET], [ADD]
Initial value .......... 0 (s)

MONIT. MOD The overload alarm level is designated.
Settingvalue=0 ..... Alarm [A]

30 .... Alarm [D]
Initial value .......... 0
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{7) System Variables

{a) Spindle overload monitoring parameter No.
[VSLNO]
- Reading/writing possible
- Datavalue range: 1105

- VSLNO is stored in memory (backup). Therefore, if no designation is made, the value
designated far the previous operation will be adopted. If no value has been designated
previously, “1” will be adopted.

{b) Spindle overload menitoring parameter
[VSLDT {i. j)]

-0 Parameter No. (1 -93)

-] T Maximum load value
2 Continuous overload time
3 Monitoring mode

- Only reading possible
(8) Alarms
{a) Alarm A 1242 Spindle overload
{b) Alarm D 4229 Spindle overload
Codes (for both 1) and 2))
XOOXYYYY

KKK Overload monitoring parameter No.
YYYY ! Overload (%) when alarm was activated
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SECTION 1 EXTERNAL PROGRAM SELECTION A

4.

(PUSHBUTTON TYPE)

This function selects the main and schedule programs by pressing the pushbutton switch corresponding to
the desired program.

Main and Schedule Program Selection

Whether the program selection is to be made forthe main programs or the schedule program is selected by
the setting of the parameter (bit) data.

Parameter (Bit) No. 17 Main/Schedule Frogram
Bit5=1 Schedule programs
Bit5=0 Main programs

Inhibiting the Selection of the Same Program

By setting proper parameter (bit) data, it is possible to inhibit the loading of the selected program if the
same program resident in the memory is selected again. This can save the program loading time.

Parameter (Bit) No. 17 Same Program Loading
Bit6 =1 Inhibited
Bit6=0 Allowed

Program Selection

Selection of a desired program is possible by pressing the pushbutton switch corresponding to that
program.

Selection of a program from P1.MIN (or SDF) to P16.MIN (or SDF) is possible.
Note that the number of selectable programs differs depending on the specification.

Atfter the completion of program selection, the lamp corresponding to the program number lights up. This
lamp, while lit, indicates that the corresponding program is selected.

Supplements

(1) Program selection is possible only in the automatic mode.

(2) While a program is being selected, pressing another program selection button is ignored.

(3) While the control is in the alarm state, program selection is not carried out.

(4) An alarm occurs if the program designated for selection is not found.

(5) An attempt to select another program during the selected program execution causes an alarm.

{6) Program selection during the editing or copying execution is suspended until the completion of
the editing on copying.



4188-E H-2
H. EXTERNAL PROGRAM SELECTION FUNCTION

SECTION2 EXTERNAL PROGRAM SELECTION B

4.

(ROTARY SWITCH TYPE)

This function selects the main and schedule programs using the rotary switch and the program selection
pushbutton switch.

Main and Schedule Program Selection

Whether the program selection is to be made for the main programs or the schedule program is selected by
the setting of the parameter (bit) data.

Parameter (bit) No. 17 Main/Schedule Frogram
Bit5=1 Schedule programs
Bit5=0 Main programs

Inhibiting the Selection of the Same Program

By setting proper parameter (bit) data, it is possible to inhibit the loading of the selected program if the
same program resident in the memory is selected again. This can save the program loading time.

Parameter (bit) No. 17 Same Program Loading
Bit6 =1 Inhibited
Bit6=0 Allowed

Program Selection

Selection of a program is possible by specifying the desired program using the rotary switch. Selection ofa
program from P1.MIN {or SDF) to P16.MIN {or SDF} is possible.

Note that the number of selectable programs differs depending on the specification.

Atfter the completion of program selection, the program selection indicating lamp lights up. This lamp lights
up when the program number selected by the rotary switch and the program number actually selected
caincide each other.

Precautions

(1) Program selection is possible only in the automatic mode.

{2) While a program is being selected, pressing another program selection button is ignored.

(3) While the control is in the alarm state, program selection is not carried out.

(4) An alarm occurs if the program designated for selection is not found.

(5) An attempt to select another program during the selected program execution causes an alarm.

(6) Program selection during the editing or copying execution is suspended until the completion of
the editing or copying.
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SECTION3 EXTERNAL PROGRAM SELECTION C
(BCD TYPE)

1. Overview

This function selects the main and schedule programs using the BCD (binary coded decimal) number input
from an external device.

2. Program Selection Range

(1) 4-digit BCD Numbers
P s o s < MIN (main program)
P = % sk =.8DF (schedule program)

BCD 1st digit : 0through 8, A through F
BCD 2nd digit : 0 through 9, A through F
BCD 3rd digit : 0 through 9, A through F
BCD 4th digit : 0 through 9, A through F

{2) 2-digit BCD Numbers
P # z<.MIN
P i =<.5DF

BCD 1st digit : 0 through 9, A through F
BCD 2nd digit : 0 through 9, A through F

[Supplement] Designation of “PO000.MIN (or POO.MIN)” is not allowed.
Selectable range is from P0001.MIN to PFFFF.MIN or from P01.MIN to PFF.MIN.

3. Main and Schedule Program Selection

Whether the program selection is to be made forthe main programs or the schedule program is selected by
the setting of the parameter (bit) data.

Parameter (bit) No. 17 Main/Schedule Program
Bit5=1 Schedule programs
Bit5=0 Main programs

4. Inhibiting the Selection of the Same Program
By setting proper parameter (bit) data, it is possible to inhibit the loading of the selected program if the
same program resident in the memory is selected again. This can save the program loading time.
Parameter (bit) No. 17 Same Program Loading

Bit6 =1 Inhibited
Bit6=0 Allowed
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5. Supplements

m
2
3
4)
)
(6)

Program selection is possible only in the automatic mode.

While a program is being selected, pressing another pragram selection button is ignored.
While the control is in the alarm state, program selection is not carried out.

An alarm occurs if the program designated for selection is not found.

An attempt to select another program during the selected program execution causes an alarm.

Program selection during the editing or copying is being executed is suspended until the
completion of the job being in execution.

6. Timing Chart

M

2

¥

Program No. input

—= NC —

L

Strobe signal I
—=NC

Program selection l_ ) |
{inside NC)

Program No. output
—NC

]

Program selection
completion answer

3

| ]

T1: 100 ms or longer
T2: 100 ms or longer

Fig. 1
The strobe signal is maintained the program selection completion answer is output from the NC.
The strobe signal is turned off when the program selection completion answer is received.

The program number output signal is turned on after the completion of program selection until
the next program selection begins. This signal is not output while a program is being selected.
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7. Parity Check

The parity check function can be added to external program selection C (BDC type). By adding this
function, the reliability of signals can be improved.

This function is a standard feature for NC versions from A709K (NG main: MAAO7.09AK.POL).

7-1. Parameters

Machine user parameter No. 14 External program select
1. Check parity {even) is made effective

1:  Executes parity check in the even-parity scheme.

0: Does not execute parity check in the even-parity scheme.
2.  Check parity (odd) is made effective

1:  Executes parity check in the odd-parity scheme.

0: Does not execute parity check in the odd-parity scheme.

It both bits are “0”, parity check is not executed. If both bits are “1”, parity check is executed inthe
even-parity scheme,

8. Alarms

3223  Program select
In the external program selection operation, an error occurred during the selection of a file name
which is input from the FCP board.
[Code]
X
1—> Automatic mode is not selected.
2—> The command buffer is not empty.
3—> An error when reading a main program in the PDO task.
XYZZAABE:
X=1 Automatic select alarm
BEB:
Bit0—> No specified schedule program file
1— No specified main program
2—> No specified subprogram file
3—> No specified main subprogram
4—> No specified subprogram
5> No MO02 or MO3 up to the end of main program
6—> No RTS up to the end of subprogram
7—> Program buffer cannot register the entire program.
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3713

Bit0—
1—
2>
3>
4>
5
6>
7—>

ZZ:

Bit0—

1—

2—>
3—>
4—>
5—
—>
Y.
Bit0—
1—
3>

The main program has more than 31 sequence hames.

A sequence nhame consists of more than five characters including N.
No subprogram name is specified following CALL statement.

A subprogram name consists of more than five characters including O.
G and M code macro program names have not been defined.

More than 63 subprograms are called.

A block contains more than 156 characters.

Main file name and extension have more than 20 characters in total.

Main file hame and extension begin with a humeric character.
A device hame consists of more than three characters or no colon (: ) is designated following
a device name,

A program name does not begin with 0",

A program name contains characters other than alphanumeric characters.

A program name has more than five characters including “O”,

Option designation is made with mare than 16 characters,

Request for program selection is found during execution of a schedule pragram.

Request for program selection is found during execution of a main program.
An attempt to select a program in & mode which is not supported.
A floppy disk drive is designated as a device name.

X=2 Defective memory
Symbols “*" and “?” are specified in a file name.
[Measures to Take]
Display the "RUN GUIDE” screen in the EDIT. AUX mode to check the file name for which external
program selection was impossible. Then, select the program manually to check the error again.

External program select parity check

When selecting a program according to the external device command, the NC conducted a parity check
as specified by the parameter {(machine user parameter “external program select”).
The result is detection of a parity error.

[Index] None

[Character-string] None

[Code] None
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SECTION 1 EXTERNAL M SIGNAL OUTPUT

1.

FUNCTION

Overview

The function outputs contact point signals to an external device, corresponding to the external M code
written in a program. The external device conducts processing in response to the reception of the signal
and after the completion of the processing, it returns the answer back signal to the NC. It then proceeds
the program to the next step assuming that the commanded processing is complete upon the reception of
the answer back signal from the external device.

For external M codes, two different numbers of output points, four or eight, are prepared. In either case,
only one paint is provided for an answer back signal.

External M Codes

For external M code outputs, M181 - M188 are provided:

Four points .......... M181 - M184
Eight points ......... M181 - M188
[Supplement] In a proegram, one block can contain only one external M code.

Timing Chart

previous block | [ To the next block

& [
M181 - M188

output signal _ )

Extemal M code
answer back
signal

[Supplement] 1. M161 - M188 output signals are turned on by the corresponding external M code
and turned off by the external M code answer back signal.

2. The answer back signal should be turned off only after checking that the
corresponding M181 - M188 output signal has been turned off.

3. The control is placed in the S.T.M. function execution status while an external M
signal is being output and program execution stops.



J. CYCLE TIME REDUCTION FUNCTION



4188-E J-1
J. CYCLE TIME REDUCTION FUNCTION

SECTION 1 CYCLE TIME REDUCTION FUNCTION

This functian reduces non-cutting time by executing spindle rotation command and axis motion command
or other command simultaneously to shorten total machining cycle time.

1. Ignoring Spindle Rotation Answer: M300 (1 Block)

When the M300 code is designated in a program, answer signals for spindle start/stop command is
ignored:

(1) MO3/M04

The program advances to the next program block without confirming the answer to the M03 or M04
code (spindle rotation).

@ MO5

Spindle stop operation begins simultaneously with the execution of axis motion commands. The
program advances to the next program block without confirming the answer to the M0O5 code
{spindle stop).

@ M19

Spindle orientation operation begins simultaneously with the execution of axis motion commands.
The program advances to the next program block without confirming the answer to the M19 code
{spindle stop position).

{4) Example Program

N100 GOO X100 M3 M300
N101 Z10(M3)

[Supplement] 1. Designate the M300 code with a spindle rotation command in the same block.

2. To confirm the answer signal for the M0O3/M04 in the next block, designate the
spindle start (M03/M04) command in that block again.

3. If the M300 code is designated in the fixed cycle mode, an alarm occurs.
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Ignoring/Confirming Answer Signal Other Than Spindle Rotation
Answer: M301 M302 (1 Block)

When the M301 code is designated in a program, answer signals other than the answer signal for the

MO3/M04 code are ighored. The M302 code cancels the M301 mode and the answer signals for the
programmed M codes are confirmed.

These M codes (M301/M302) are effective to the following M codes:

- M32 (door close)
- M33 (door open)
- M181 - M188 (external M signal)

(1) Example Program

N200 M33M301 {lgnoring M33 answer signal)
N201 M181 M301 {lgnoring M181 answer signal)
N202 M302 {Confirming M33/M181 answer signal)

[Supplement] The M301 code is a one-shot M cede. There fore, designate it with the M code for which
an answer signal should be ignored in the same block.
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SECTION 1 OUTLINE

Conventionally, as an alternative method, the cutting feedrate has been able to be designated by the F
address character followed by a 1-digit integer. The feedrate can then be controlled by the feed switch
setting value which corresponds to the designated 1-digit number.

This method is referred to as the “F1-digit feed function®.

This function provides two methods for setting a feedrate — using the feed switches on the operation panel
and using the parameter.
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SECTION2  F1-DIGIT FEED COMMANDS

- F1-digit feed command methods
F1 to F4 (feed switch method, 4-set specification)
F1 to F8 (feed switch method, 8-set specification)

F1 to F9 (parameter method)

Any other designation will be processed as a regular F command which directly desighates a cutting
feedrate.

- Real numbers (including variables) such as F1. etc., will be processed as regular F commands.

Therefore, variables may not be used in the F1-digit command format.

Example:
F1 Fi-digit ............. Operation will be according to the F1 feed switch setting.
F200 200 mm/min. feed
F5. 5 mm/min. feed
LA1 =8

8 mm/min. feed
F =LA /
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SECTION3 PARAMETER METHOD

1. Operating Procedure

The data setting procedure for F1-digit feed by parameters feed format is described below.
(1) On-Screen Display

Whenin the automatic or MDI operation mode, press function key [F2] shown in Fig. 1 to proceed to
the Parameter F1-Digit Setting screen as shown in Fig. 2 below.

=EX
LIBRARY | PARAM. | TOOL PER- DI1AG-
P.SET F1 SET | DISPLAY| SONAL | NOSIS MESSAGE | [FXTEND]

(F A )(F2)J(E3HFA)(FS)(F8}(F 7)(F8)
Fig. 1 Function Keys in the Automatic (MDI!) Operation Mode

ﬂ AUTO QPERATION
[ 97/07/15 14:10:00
Trm

% F1 PARAMETER SET *
PAGE SEND | FEED UP
PAGE SEND ; FEED DOWN

FEED MAX
F1 = 0.000 0.000
F2 = 0. 000 0.000
F3= 0. 000 0.000
F4 = 0.000 0.000
F5 = 0.000 0. 000
F6 = 0.000 0.000
F7 = 0.000 0.000
F8§ = 0,000 0. 000
F9 = 0.000 0. 000
X Y z
ACT POSIT (WORK) 100. 000 200, D00 300. 000
A-Mtd
=0
=EX
=PF

\zs;Er ‘ ADD J I ' ‘ ‘ T \ J
CUOEDENCEDFEIESIFEDESD)

Fig. 2 Parameter F1-Digit Setting Screen
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(2) Unit System Setting
Inthe same manner as for other data setting modes (zero setting mode, tool data setting mode, and
parameter setting mode) the unit system is determined by the setting at NC optional parameter (hit)
No. 8.
The unit system which is currently selected will be displayed at the 3rd line of the on-screen display.
g o Initial
Parameter Bit No. Description When _1 When _0 Factory
0. Is set: IS set: .
Setting
0 In the data setting mode, the length is INCH MM 0
designated as “INCH” or “MM”.
1 In the data setting mode, data is set in 1 mm, Minimum 1
units of “1 mm", “1 inch”, “1°", and *1 s", or 1 inch, setting
in the minimum setting unit. 15,18 unit
2 0
9 3 0
4 0
5 0
6 For settings involving decimal points, the Yes According 0
unit system far decimal point position is to bit 1
designated as “1 mm”, “1 inch”, “1°" 1 s",
7
{3) Function Key Commands
Function keys may be used to execute the following commands:
For data setting purposes, the [SET] and [ADD] keys are used.
If the number of controlled axes exceeds 4, the AXIS CHANGE function can be displayed. When
this function key is pressed, the ACT POSIT (WORK) at the 17th line can be switched.
To end the F1 PARAMETER SET screen and return to the original display page, press function key
[QuIT).
{4) Updating Data By Page Forward/Back Operation

In addition to the normal setting procedure in which function keys [SET] and [ADD] are used, the
page keys [P |] and [P 1] can be used to add or subtract a given value (designated at the optional
parameter (long word) No. 22} in a continuous manner over a number of pages. (Details follow.)

A timer is provided for this continuous data updating operation to prevent abrupt data changes.

Moreover, the addition and subtraction of the variable speed data designated at the optional
parameter (long word) No. 22 is always executed using the "minimum setting unit” value ("1 pm” for
MM, *1/10,000 inch” for INCH).
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2.

Minimum and Maximum Values of Setting Data

(1) Maximum Feed Value (right-side data in Fig. 2)
{ Minimum value ;0 (For both “inch” and “mm?”, unit systems)

Maximum value : Maximum F command value
(4,000 mm/min or 157.4803 ipm)

(2) Feedrate (left-side data in Fig. 2)
{ Minimum value ;0 (For both “inch” and “mm” unit systems)
Maximum value : The maximum value in (1) above (maximum feedrate)

If the maximum value is exceeded during data addition operations executed using the keys, processing
will occur as follows:

Feedrate . The calculated feedrate will be changed to the “maximum feed
value”, and set accordingly.

Maximum Feed Value : If the "maximum feed value” is exceeded, the following error will
be activated:

5209 Input data overflow



4188-E K-6
K. F1-DIGIT FEED COMMAND FUNCTION (BY PARAMETERS)

Other ltems

(1) System Variables

All setting data are held in system variables and can be referred to and set in programs.

System Variable Description Subscript Remarks
Name Command
VPF?F[#] E;-ecg?;tteparameter \{Vti;hg Unit conversion data
VPF1M[:] F/I1e':)((:|iir?1ifjr?181‘r:;?je\5§:ug \;Vti’ghg Unit conversion data
e | e | e R

s Subscript from 110 9
(2) Backup

The F1-digit parameter setting data is automatically backed up in memory at fixed intervals.
Therefore, this setting data will be saved even if the power is switched OFF.

{3) Variable Speed Data Setting

Acceleration/deceleration data of F1-digit parameters “feedrate” and “maximum feed value” is set
at optional parameter (long word) No. 22 within the following setting range:

{ Minimum value 0
mum value . 4,000,000

{4) F Displays on Actual Position Display Screen and Other Screens

On the ACTUAL POSITION and BLOCK DATA screens in the automatic operation mode, the
F1-digit command is displayed in the same manner as the normal F4-digit command.

Metric system ...... Displayed to one digit following the decimal point {the numeral at the 2nd
{ decimal place is rounded off)
Inch system ........ Displayed to two digits following the decimal point {the numeral at the 3rd

decimal place is rounded off)
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SECTION4  FEED SWITCH METHOD

1.

Operation Methods

Feedrate setting rotary switches are provided on the F1-digit feed operation panel and required feedrates
should be set using these rotary switches. When an F command (F1 to F4, or F1 to F8) is read, the rotary
switch is selected meeting the read F command and the axis will move at the feedrate set by the selected
rotary switch.

Selected State

Which of the feedrate setting rotary switches is selected can be visually confirmed by the indicating lamp
provided for each of the rotary switches.

F1-digit Feed Rotary Switches

inch/min

F1-digit Feed Rotary Switches
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SECTIONS  SUPPLEMENTS

1

2)
(3)

(4)

The F1-digit feed status (F1 - F9) is not cleared when the NC is reset. It can be cleared by
designating a direct F command or by switching the power OFF and back ON again.

The F1-digit feedrate setting may be changed while cutting is in progress.

The feedrate override function is inoperative while the F1-digit feed command is being
executed.

An alarm will be activated if the F1-digit feed command is executed while in the “feed per
revolution (G95)" mode.
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SECTION 1 OUTLINE

For some workpieces, chamfering (C-chamfer, R-chamfer) is desirable at the corners.

If the corners have arbitrary angles, however, this presents difficulties when chamfering is executed using
usual programs (G01, G02, G03).

The "Arbitrary-angle chamfering function” enables the start and end points of chamfering to be determined
automatically simply by designating the corner’s apex and the desired chamfer amount.

-

L4
si~ ./ Radius: 5

C-chamfer {chamfer amount: 5 mm) R-chamfer (chamfer amount: 5 mm)
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SECTION2 PROGRAMMING FORMAT

CHFC (CHFR) Xp_Yp_ L Q 1 J ...... On the G17 plane

CHFC (Chamfer C) . . ..

C-chamfer command, one shot
R-chamfer command, one shot
Corner apex, target value

Chamfer amount, one shot (positive number)
L =0 - 99999999

Travel amount after chamfer {travel amount toward next block’s target
value after completion of corner chamfer), one shot (positive number)
Q = 0- 99999999

Virtual advancing direction (vector), one shot
Direction is indicated, but command value is according to the unit
system.)
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SECTION 3

FUNCTION

The chamfering command (C-chamfer, R-chamfer) is executed at the corner area between the block in
which the chamfer command has been designated and the block following it.

(100, 210) (160, 210)
-1
K\: » N2
Q gR
5C
N7 (170, 180) -3 <z (210, 180)
N4 4R
NS
(100, 150) N6 (200, 150)
Fig. 1
(Program Example)
N1 G0 Xigo Y210
N2 CHFR G1 X160 L8 F2000
N3 CHFC X170 Y180 L5
N4 CHFR X210 L4
NS X200 Y150
N6 Xico
N7 CHFR Y210 L10 Q10 I1

When a Q command is present:

In order to prevent uncut and cutter marks following the chamfering of the final corner (N7 & N2
corner) in multi-cornered shapes such as that shown in Fig. 1 above, a slight amount of overlapping
cutting is required.

In such cases, use a Q command to designate the amount of overlapping cutting. After corner
chamfering is completed, axes willamount toward the point specified in the next block only by this Q

amount.
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Chamfering end position

(— End position in the N7 block

A

R10

]

1

1 .
1

]

]

l N6

Fig. 2

When the | or J command is present {virtual advancing direction):

When chamfering the final corner of a multi-caornered workpiece as shown in Fig. 1, the | or J
command can be used to execute the chamfering operation by designating the virtual advancing
direction.

When the | or J command is designated in the chamfering command block, operation will occur
based on the designated this virtual advancing direction.
[Supplement] The above explanation is made assuming that the G17 plane (X-Y plane) is selected.
The following applies when other planes are selected:

Gi8plane .... Zp, Xp, K, |
G19plane .... Yp,Zp, J, K
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SECTION4  SUPPLEMENTS

(1) The chamfering command is effective only in the GO1 mode. If attempted in another mode, an
alarm will be activated.

(2) Chamfering will be executed on the plane which has been designated in the plane selection
operation.

(3) In order to ensure that chamfering is executed at the corner area between twao straight lines, the
mode for the next block must be either GO0 or G01. If any other mode is designated, an alarm
will be activated.

{4) An axis travel command must be present in the next block following a chamfering command.

{5) A chamfering command is also effective during an AG command, or during cutter radius
compensation.

{68) To execute a chamfering command in the incremental mode, desighate the travel amount in the
next sequence in terms of the travel amount from the end point of chamfering.

NOTICE : When a chamfering command is desighated in the cutter radius compensation mode, virtual

advancing direction (I and J commands) of the cutter in regard to cutter radius compensation
cannot be designated.

Regardless of the mode selected, any Q, L, |, or J commands which have been designated in
a chamfering block will be taken as chamfering Q, L, I, or J commands.
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SECTION 1 OVERVIEW

{1} The 3-D circular interpalation function executes circular interpolation in a required plane in

addition to XY, YZ, and ZX planes in which circular interpolation is possible with conventional
function.

3-D circular interpolation function:

Z+
A
End point (target position)
X, Y, 2)

Aidmmmmtistacsssasornaanananphrasnsrerranarnrans ) Y +

.

- Center
(I, J. K}
¥ . y
5 4 Start point (actual position)

Fig. 1

{2) Designation of the center and end point of the required arc makes axis motion possible along
an arc in a spatial plane.
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SECTION2 COMMAND FORMAT

GO2/GO3Xp Yp Zp | J K (P_Q R)
G02, GO3 : Rotating direction (see 3. “3-D Arc Rotating Direction”)
Xp, Yp, Zp : Coordinate values of end point

Xp .... XorU axis
Yp .... YorVaxis
Zp ... ZorW axs
I, J,K : Coordinate values of arc center
{(P.Q R) : Coordinate values of a peint in the arc in reference to the arc start point

These are necessary if a plane cannot be determined by Xp, Yp, Zp, |, J, and K.

(1) When all of |, J, and K are designated, the arc is assumed to be 3-D arc. In other cases, the arc
is assumed to be 2-D arc in XY, YZ, or ZX plane.

{2) An arc is defined in the plane where the following three points lie:
- Start point (actual position)
- Arc center

- End point (target position)

Fig. 2
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3

)

)

(6)

The end point can be designated in either absolute value or incremental value according to the
G code (G90 or G91),

The coordinate values of the arc center should be designated in incremental value regardless of
GB0 or G91.

If the start point, arc center, and end point are on a straight line (arc to be defined has 180° or
360° central angle), the plane in which the arc should be defined cannot be determined. In this
case, either the following items by designating (F, Q, R) is necessary so that the plane can be

determined.

- Coordinate values outside the straight line

- Normal vector onthe plane including the arc set "0” or “1” at NC optional parameter (bit) No. 37 bit
5 for selecting either the above items

When F, Q, and R commands are designated with setting “0" at the opticnal parameter (bit) No.
37, but 5, an arc is defined in the plane where the following three points lie:

- Start point (actual position)
- Arc center
- Point defined by (P, Q, R)

Example:

—

(Arc having 180° central angle)

Fig. 3
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When P, Q, and R commands are designated with setting “1” at theoptional parameter (bit) No. 37,
bit 5, an arc is defined in the plane where the following two points and a vector lie:

- Start point {actual position)
- Arc center

- Vector defined by (P, Q, R)

Example:
2
A
: g
PPt \
.4--"—. A}
- \
’.o".‘ - ‘\-
o
L)
N\
K
A\
\
\
\
\
\.
A}
\
\
\
x
Y
\
N PP
e {Arc having 180° central angle)
I g
X
Fig. 4

{7) The coordinate values of (P, Q. R) used to define the plane should be designated in incremental
value regardless of G90 or G91.

[Supplement] 1. If any of Xp, Yp, and Zp is not designated, the coordinate value desighated in a
preceding block becomes effective for the omitted axis.

2. (P, Q, R) is designated, the plane is defined using the start point, arc center, and
(P. Q, R} even when the plane can be defined using the start point, arc center, and
end point.
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SECTION3  3-D ARC ROTATING DIRECTION

The arc rotating direction should be designated based on the arc rotating direction when the 3-D arc
is projected on the 2-D plane.

Command format:

G256 1_(J , K ) (designating the plane of projection)

I+ : The arc projected on the G189 plane is viewed from the X-axis positive direction.

I- : The arc projected on the G189 plane is viewed from the X-axis negative direction.

J+  The arc projected on the G18 plane is viewed from the Y-axis positive direction.

J— : The arc projected on the G18 plane is viewed from the Y-axis negative direction.

K+ : The arc projected on the G17 plane is viewed from the Z-axis positive direction.

K— : The arc projected on the G17 plane is viewed from the Z-axis negative direction.
Example: '

ple L Z
3
>~ Y
X

G256 K1

GO2X_Y_Z | J K_

Inthe illustration above, when the arc projected onthe G17 plane is viewed from the Z-axis negative
direction, the rotating direction is G02 (CW).

To cancel the plane of projection, designate as follows:
G256 or G256 10 (JO, KO)

[Supplement] 1. Designate an arbitrary numeral following |, J, and K. Any of the |, J, and K words
must be designated.

2. When another plane of projection has been designated while a plane of projection
is selected, the plane designated later becomes effective.

G256 1100
Go2

G256 J100 1-100 is canceled and the J100 mode is established.
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[Supplement] 3. It P, Q, and R words are designated simultaneously of G256, G256 is ignored.

4.  When an arc rotating direction cannot be determined on the plane designated by
G258, an alarm occurs. An arc rotating direction cannot be determined when the
projected path of the 3-D arc is taken as a straight line.

5. Whether or not the projected path of a 3-D arc is a straight line is judged while
referencing the tolerance (allowable amount) set at the NC optional parameter
(word) No. 58. Here, the tolerance refers to the allowable width within which the
projected path is taken as a straight line. This allows the arc rotating direction to be
- determined correctly.

El!
L2
o Pt A
U Toaad oL
g —_—""— r'I Y
L1 E

Define segment L1 by connecting the start paint
(S% and end point (E") of the projected path.
Also define segment L2 by connecting S’ and
the center point {0"). Draw vertical line at point
E' to L2; the point of intersection between L2
and the vertical line is defined as E”. Length
E'E” is defined as L which is compared to the
value set for optional parameter {(word) No. 59.

|L| = Optional parameter {word) No. 59 |L| > Optional parameter {word) No. 59

The projected path is assumed to be The projected path is not assumed to be
straight line. straight line.
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{1) Arc Rotating Direction Definition without G252 Command

{a) The arc rotating direction (G02, G03) is defined based on the rotating direction of the arc
projected on the XY plane and viewed from the +Z direction. See the illustration helow.

Goz .. Cw
G0l .. CCW
+Z
A
)}"
+X

Fig. 6

{b) If the projected profile in the XY plane is assumed to be straight line (See Note), the arc
raotating direction is defined based on the rotation direction of the arc projected on the YZ plane
and viewed from the +X direction.

+Z
A

Fig. 7
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(c) If the projected profile in the XY plane and that in the YZ plane are both assumed to be
straight line (See Note), the arc rotating direction is defined based on the rotation direction of
the arc projected on the ZX plane and viewed from the +Y direction.

+X
Fig. 8
Note: Optional parameter (word) No. 59 is used as the “folerance fo determine whether the

projected line of 3-D arc on a plane is straight line ar not” (Refer to SECTION 7,
“PARAMETERS").
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(2) The projection plane where the 3-D arc is projected can be fixed to a required plane by
designating G17, G18, or G19. Whether this function is effective or not can be changed by the
setting for optional parameter (bit).

{a) The G17, G18, and G19 codes are used to designate the plane on which the 3-D arc is
projected to determine the rotating direction of the 3-D arc. rn this case, the following alarm
occurs if the rotating direction cannot be determined by the projected path because the
projected path is determined to be straight line.

ALARM B 2255 Data word: arc calculation 9
{b) The following parameter is used to set this function effective or ineffective.

Optional parameter (bit) No. 37, bit 3

o........ Ineffective
1........ Effective

g
N
A
\)
~

[ -

U R U ——

.
‘u
..
N
\l
\!
~

@
~d
Q
o

Fig. 9
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Example: N1
N2
N3
N4
N5
N6
N7
N8
N9

GO

G17
Go2
G18
Go2
G19
Go2
GO

Mo2

X100 YO 20

X0 YO Z100 1-33.333  J66.667 K66.667 F1000
X0 Y100 Z0  166.667 J66.667 K-33.333

X100 YO Z0 166.667 J-33.333 K66.667

X0 Yo Z0

The 3-D arc rotating direction defined by the N3 block is determined hy the G02 code using the path
projected onthe XY plane. Similarly, the 3-D arc rotating direction defined by the N5 block and that
by the N7 block are determined by the G02 code using the path projected on the YZ and ZX plane,

respectively.



4188-E M-11
M. 3-D CIRCULAR INTERPOLATION FUNCTION

SECTION4  SHORTER ARC AND LONGER ARC

The circular interpolation will be perfarmed from the are starting point to the are end point for shorter or
longer are wite the designated center.

Command format:

G172/G173X_Y_Z | J K_(P_Q_R)

G172 : Shorter arc

G173 : Longer arc

X, Y,Z : Coordinate values of end point

I, J, K : Coordinate values of arc center

P, Q. R : Normal vector of the plane which includes the arc

{(When “0” is set at the optional parameter (bit) No. 37, bit 5)

Arbitrary vector from the start point on the arc plane
{(When “1” is set at the optional parameter (bit) No. 37, bit 5)

O

G172 : 8§ < 180° G173 : 6 > 180°

[Supplement] When angled =180°, the rotating direction may be reverse depending onthe command
error. In such cases, designate G256 (designation of projection plane) or any of F, Q,
and R. When this is done, circular interpolation will be executed as follows.

G172-G02
G173-G03
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SECTIONS  SUPPLEMENTS

1
2)
(3)
)

The cutter radius compensation function (G41, G42) cannot be used.
High speed drawing of line drawing and animated simulation is not possible.
Envelope of animated simulation is not possible.

The tool length offset function must be set effective in a block before the 3-D arc is defined.

In other words, the G353 - G59 codes must not be designated in the same block as the 3-D arc
definition block.
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SECTION6 ALARM CODES

2246 Dataword: I, ‘J’ or ‘K’

Improper |, J, or K command
[Code]
None—> The G256 command has two or more |, J, or K values.
Others—> Specified |, J, or K command in hexadecimal
[Probable Faulty Locations]
The GO02 or GO3 (circular cutting) command block has an |, J, or K command (coordinate of arc center)
of which value is out of the setting range. Or, the G187 command (tolerance control mede ON) block
has an |, J, K command (selection of control axis) of which value is out of the setting range.
[Measures to Take]
Data setting range :
Coordinate of arc center : = 99999.999 mm (+ 99999.999 inch)
Selection of control axis : 0 to 1

2255 Data word: arc calculation

Arc center cannot be calculated with given arc radius command,or arc radius errar is greater than
the permissible value which is set at optional parameter (long word) No. 3.
[Code]
1—> An 'R’ command value is smaller than one-half of the distance between the start and end points.
An error does not occur when the amount smaller than this value is within the permissible error
range set at NC optional parameter {long word) No. 3.

2—> An error occurred during coordinate calculation of the other axis.

3—> Radius error exceeds permissible value which is set at NC optional parameter {long word) No. 3.
(local coordinate system)

4> Commanded radius is zero (0). or the radius command is not specified.
5> Ancther axis parallel to the plane currently selected, or the corresponding rotary axis is specified.

6 or 10> Radius error exceeds permissible value which is set at NC optional parameter{long
word) No.3. (work coordinate system)
7—> Calculation error during calculation of a radius
8—> In3-Dcircularinterpolation, the plane on which the arc is defined cannot be determined. (No P, Q
or R command)

9—> Whenthe projection plane is desighated, the arc rotating direction in the designated plane cannot
be determined.

11— In 3-D circular interpolation. The designated axis has been canceled.
12— In 3-D circular interpolation, the 3-D coordinate conversion command or an axis other than the
rotary axis copied in the G11 mode has been designated.
[Probable Faulty Locations]
1) Calculation error of arc radius R, or |, J and K commands in the circular interpolation mode
2) Setting error of optional parameter (long word) No. 3
Program Example:
GOX0Y0 Optional parameter (long word) No. 3: 10
G2X100149.99 F100
[Measures to Take]

1)  Check the program for arc radius calculation error.
2) Check the setting of optional parameter (long word) No. 3.
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2256  Data word: plane selection
With a plane designation G code(G17 (XY plane), G18 (ZX plane), G189 (YZ plane)), an axis parallel
to the horizontal or vertical axis of the plane selected, or the carresponding rotary axis is specified.
[Code]
None—> Two or more of the following has been designated simultaneausly:
X-axis, U-axis, rotary axis corresponding to the X-axis
1—> Two or more of the following has been designated simultaneously:
Y-axis, V-axis, rotary axis corresponding to the Y-axis
2—> Two or more of the following has been designated simultaneously:
Z-axis, W-axis, rotary axis corresponding to the Z-axis
3—> With the Z-axis ascillation specification machine, a circular interpolation command has been
designated in other than the Xp-Yp plane (designated by G17) in the M291 (oscillation start)
mode.

4—> Withthe Z-axis oscillation specification machine, M281 (oscillation start) has been designated in
a plane other than the Xp-Xp plane (designated by G17).

[Probable Faulty Locations]
Error in designating G17, G18 or G198 command
Program Example:
G17X0W0
[Measures ta Take]
Caorrect the program.

22539  Data word: coordinate conversion
Operation error occurred during coordinate system conversion between the work and the local
coordinate system.
[Code]

1—> Operation error occurred during conversion from local coordinate system to work coordinate
system. Operation error occurred while rotation copy of the normal vector of 3-D circular
interpolation is being executed in the G11 mode.

2—> Operation error occurred during conversion from work coordinate system to local coordinate
system.

[Probable Faulty Locations]
Operation error during conversion

2359  Data word: rotating axis command
Wrong rotating axis command
[Code]

1—> Rotary table or index table commmand programmed during the following modes or programmed
simultaneously with a G code establishing them.

- RS232C interface channel being used
- Circular interpolation mode (G02, G03) [index table only]
- Tool length offset mode (G54 - G59)
- Cutter radius compensation mode (G41, G42)
- Three dimensional compensation mode (G44)
- Figure enlargement or reduction mode (G51)
- Coordinate computation mode
- Area machining mode
Note: in the cylindrical side surface machining mode (G175), this alarm occurs only when the
toof fength offset command or 3-D toof compensation command is specified.
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2—> Index table command programmed during the following modes or programmed simultaneously
with a G code establishing them.

- Skip function (G31)
Local coordinate system specification mede (G11)
During copy function
- Work coordinate system specification command (G92)
3— Index axis command programmed simultaneously with another axis during G0O1 mode.
4> Command for a rotary axis of the circular table which has been removed.
[Prabable Faulty Locations]
Wrong G code active when the rotary axis command is specified.
[Measures ta Take]
Check the error condition, and then specify the correct command.
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SECTION7 PARAMETERS

(1) Optional Parameter (Word) No. 59

Tolerance to determine whether the projected path of 3-D arc on a plane is straight line or not

Initial value 0

Minimum value 0

Maximum value . 32767

Setting unit ©oum

Effective command : S (setting) only

{2) Optional Parameter (Bit) No. 37, bit 3

1 : 3-Darc (G17, G18, G19) projection plane fixing function effective
0 : 3-Darc(G17, G18, G19) projection plane fixing function ineffective
Initial value : 0

{3) Optional Parameter (Bit) No. 37, bit 5

1 : Coordinate value (P, Q, R) on the plane including arc
0 : Normal vector (P, Q, R) on the plane including arc
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SECTION 1 AUTOMATIC ATTACHMENT INDEXING

1.

FUNCTION

Overview

This function indexes an attachment in intervals of 5°, 15°, or 45°.

The index angle intervals (5, 15 or 45°) are determined by the machine specification. Refer to the
specification for approval.

Index Commands

The attachment index command includes the direction through which the attachment is rotated.

MS4 ... Attachment indexing in the forward direction
M83 ..... Attachment indexing in the reverse direction

Angle Commands

Attachment index angle is defined as absolute angle position in the forward rotation direction with the front
position taken as 0°.

RH= 3 =« 180

L,

Angle 0 - 359

a0 270
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4. Command Format

M e 3 BH= 3¢ 3 3

Angle

Rotating direction

NOTICE : (1) The M code and an angle command must be designated in the same block.

(2) The angle command should be given after the spindle rotation has stopped.

5. Alarm

2394 Data word: ‘RH’

Command value of attachment angle command RH is outside 0° to 359°, or an angle not
supported by the specification is specified (usually, attachment is indexed in units of 5°, 15° or
45°).
[Code] RH command value in hexadecimal
[Probable Faulty Locations]
Program error
Program Example:
NOQO RH=360 M94 WRITE

2732  Data word: RH
Command value of attachment angle command RH is outside 0° to 359° |, or an angle not
supported by the specification is specified (usually, attachment is indexed in units of 5°,15° or 45°).
[Index] None
[Character-string] None
[Code] RP command value in hexadecimal
[Probable Faulty Locations]
Program error
Program Example:
NOOO RH=360 M94
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SECTION 1 OUTLINE

As a rule, coordinate axis names used in the NC program are specific to each machine model. For
example, table mation is defined as the X-axis.

However, the axis name designation function enables the axis names which are used in a program to be
selected by the programmer.

When this function is used for machining with an angular attachment, or for MCM five-face machining
models, the tool travel axis (cycle axis) can be handled as the Z-axis at all the machining surfaces.

Y&
A
zEB Tool's
rotational axis
A
'
"'\1’ X@
1 L4
H Z®
/
i
Machine’s fixed coordinate system Coordinate system designated by x®
(machine coordinate system) programmer for machining the “A” surface

(program coordinate system)

Fig. 1 Program Coordinate System

By designating the axis names as shown above, the Z-axis and the Y-axis in the program coordinate

system will correspond to the Y-axis negative direction and the Z-axis positive direction in the machine
coordinate system, respectively.
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SECTION2  AXIS NAME DESIGNATION

The names of the standard axes (X, Y, Z) are designated by G-code commands.

1. Renaming a Machine Axis

Programming format:

G14 Xx Yy 7z
XY, Z... .. Program axes (new axis names)
NKYZ ... Machine axis Nao.
X, y, z Values Correspondlr_wg Machine-specific Remarks
Axis Names
+1 X A minus {(-)
o v, symbol |nc_1|cate§
the opposite axis
=3 z direction.

Example; Fora “G14 X3 Y-2 Z-1" designation, the new coordinate system will be as shown helow.

Machine axis No.
Program axis

Z+
i Machine coordinate system
z -!»_!L R} Y+
New coordinate system T
(program coordinate system) “'-\
\ ’o4"='
- 1
__—’ 1
a“ i
Y+ 1 X+
:
1
1
\
X+

The following command is used to cancel the axis switching function (return to the machine coordinate
system):

Programming format: [G14] or [G14 X1 Y2 Z3]

[Supplement] The rotating direction of 3-D circular interpolation is judged taking the selected plane as
the projection plane. {same as when the optional parameter (hit) No. 37 bit 3 is “1".)
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- The following alarm will be activated if the program axis names are not designated for all of the X, Y, and
Z axes (except for the cancel commandy.

Alarm B 2253 Data word. axis command

Codes : o1 ....... X-axis command only
02 ....... Y-axis command only
03 ....... X- and Y-axis command only
04 ....... Z-axis command only
05 ....... Z- and X-axis command only
06 ....... Z- and Y-axis command only

- Theftollowing alarm will be activated ifthe machine axis No. designationis otherthan £ 1, 2and £ 3or
if the same numbers exist.

Alarm B 2253 Data word. axis command

Code : Command value

- Machine axis No. combinations are shown in Table 1 and in Fig. 2. If other combinations are used, the
following alarm will be activated:

Alarm B 2253 Data word: axis command
Code : 000:20::0
! N

Y } Command values for X, Y, and Z
— Z

- Thefollowing alarm will be activated if designation is attempted during the tool length offset, cutter radius
compensation, fixed cycle, 3-D tool offset, and/or arc mode.

Alarm B 2263 Data word: G code 18

- Once designated, a coordinate system will not be changed when the power is switched ON or OFF, or
when the NC is reset.
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Table 1 Coordinate Systems And Axis Designation Nos.

Axis Designatian

Machining Surface SC oordinate No. Remarks
ystem No.

X Y Z

1 1 2 3

2 -1 (-2 3

A 3 2 |1 |3
4 —2 1 3

5 1 |-3 2

6 —1 3 2

B 7 -3 [ 2
8 3 1 2

9 1 3 |2

10 -1 |3 |2

© 11 3 [ |2
12 -3 1 |12

13 -3 2 1

14 3 |2 1

D 15 2 3 1
16 -2 |-3 1

17 3 2 |

E 18 -3 |2 |-
19 2 |8 |-

20 —2 3 |-
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Machine coordinate system

Shaded areas indicate X-Y planes.

Fig. 2 Coordinate System Types
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SECTION3  APPLICATION RANGE

1

2)

3

(4)

)

Maodes

In the automatic and MDI modes, the NC program is processed according to the program
coordinate system. In other modes, processing will be performed according to the machine
coordinate system.

Command Axis

Standard axes (X,Y, Z) and axis-related commands (1, J, K, P, R} are also processed according to
the program coordinate system.

External Axis
The mirror image switch setting (X,Y, Z) is processed according to the program coordinate system.

G Codes
Auxis related G codes are processed according to the program coordinate system.

G17, G18, G19  (Plane designation}
G54, Gb5, G56  (Tool length offset)

G0z, G03 {Circular interpolation)
G4, G42 {Cutter radius compensation)
M Codes

AllM codes except those shown below are processed according to the program coordinate system.
M22, M23, M24, M25 (Clamp/unclamp)
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SECTION 4  DISPLAY

The program axes are displayed at the lower right of the machine axes X, Y, and Z on the ACTUAL
POSITION screen.

Mirrer image indication

Machine axis

Program axis

(positive/hegative is indicated by the sign)

1 AL\Jﬁro\\OPERATloN N 1\
[57/07/15 14:10:00
-X,v 1600.000 O
Y., 1100.000 N CoO 1
Z,, 1000.000 F 0.0H 0
W 0.000 S 0D O
o Pl e || G emn )

(FAOE2IESNFAFIFsF7IFsB)
Fig. 3 x4 Display (or x 16 Display)
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SECTION 5

(1) Fixed Cycle (Drilling) Program Example

0100
NO1
NO2
NO3
NO4
NO5
NO6
NO7
NOS
NO9
N10
N11
N12
N13
N14
N15
N16
N17
N18
01
N1
N2
N3
N4
N5
RTS

GO

G15
G14
G56
CALL
G53

G15
G14
G56
CALL
G53
G14

G71
G81
X40
X60
G80

PROGRAM EXAMPLE (FOR MCM
MODELS)

Z100

X1
Z100
O1

X2
Z100
O
Go

Z100
X20

Y3

Y3

X1000

Y20

T1
M77
M6&3
M75
H1
L2
H1

M74

H2

Z1

HA

M77

M2

Z-5

NO&:
NO7:
NO8:

N10:

N12:

N13;
N14:

N17:

R40

Workpiece coordinate system selection 1
Axis name designation

Tool length offset Z-axis

Tool length offset cancel

Workpiece coordinate system selection 2

Axis name designation

Tool length offset Z-axis

Axis name cancel

F100
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Machine coordinate system

z
Y
X

y A-surface v
MMy b

[ AN ANV AN M

/ X
Z 200 200 200 200

‘G14 X1 Y3 Z2-2

B-surface

200
200

Fig. 4

G14 X2 Y3 21

As shown in the above program, the same machining operation can be executed for all machining
surfaces using a single subprogram by switching axes.
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SECTION6  SUPPLEMENTS

1

2

There are cases when G codes and actual position data in the BLOCK DATA screen differ from
those in the NC program. This is because the BLOCK DATA screen shows the machine axis
motion, and differences occur between the machine coordinate system and the program
coordinate system due to axis switching.

G codes which may differ from those in the NC program:

G17, G18, G19  (plane designation)

G54, Gb5, G56  (tool length offset)

G02, G03 {circular interpalation)

G4, G42 {cutter radius compensation)

Axes which may differ from the program command.:

Standard axes (X, Y, £) and axis-related commands (|, J, K)

Zero Point Offset ((G92)

A command value designated in the G982 mode is processed as a command value designated inthe
new coordinate system. Therefore, care should be exercised to the machining surface and axis to
which the command applies.

{Program Example) 20
A

YO

GO X0 Yo Z0
G14 X1 Y3  Z=2
G92 Y500

P

(19.7 in.)

Z1
--------------------- Program zero point for
X1 A-surface machining
Before G92 is executed After G92 is executed
Zero paint offset Zero point offset
X 2000 X 2000
Y 2000 Y 2000
z 2000 Z 1500

The value which is entered in zero offset mode is stored in memory as machine axis data. Inthe
above example, the Z-axis (machine axis) zero point will be rewritten as shown above.



4188-E O-11
0. AXIS NAME DESIGNATION FUNCTION

3

(4)

)

Upper Limit Return in Fixed Cycle

The M52 command which is designated for fixed cycle, coordinate calculations, and others is
effective for the Z-axis {(machine axis) in the machine coordinate system. [f the Z-axis in the
program is designated as the X or Y machine axis, an alarm of level B will be activated whenthe M32
command is designated.

Feedrate

Normally, the Z-axis feedrate differs from that of the other axes (X, Y). Therefare, the following
precautions should be observed during the programming operation:

- To designate a feedrate command (F-command), always verify the machining surface and the
axis (machine axis) which will actually move. Special care must be exercised when designating
the X- or Y-axis as the Z machine axis in the program, so that the maximum Z-axis feedrate is not
exceeded.

G Codes Effective for Machine Coordinate System

When a G code, for example G22 (programmable travel limit), G30 (home position return), and
others which are effective for the machine coordinate system, has been desighated, it causes axis
motion in the machine coordinate system, and does not cause axis motion in the program
coordinate system.

Example:

Gz22 X1000 Y1000 Z1000 11000 J-1000
K—1000

}
Positive travel end limits for X, Y, and Z = 1000

Negative travel end limits for X, Y, and Z = —1000

NOTICE

: When the same part program is performed repeatedly by switching the coordinate system, if

rapid feed commands are desighated for multiple axes in the program, various positioning
paths will be generated since the Z-axis feedrate differs from that of the other axes (X, Y), and,
depending on the command value, there may be cases in which the tool axis (Z-axis) will
interfere with the workpiece. Use extra care to avoid such an occurrence.
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SECTION 1 OUTLINE

This function enables a part program created in the X-Y-Z coordinate system to be executed in any
arbitrary coordinate system. This is done by converting the arbitrary coordinate system commands to
machine commands.

xY-Z :  Basic coordinate system
X-Y'-Z' : Siope coordinate system

The arbitrary coordinate system shown above (created by executing a parallel or rotational shift of the
basic coordinate system) is called a “slope coordinate system”.

Slope coordinate
system

Y’!

zu

(2) Rotational shift
(X’ taken as the center)

(1) Parallel shift

A T SN |

Coordinate system
X X, X" after parallel shift

(1) Parallel shift of a coordinate system parallel is executed by designating the desired X, Y, and Z
shift amount from the zero point of the basic coordinate system to the zero point of the arbitrary
coordinate system.

(2) With either the X, YY", or Z' axis of the parallel shifted arbitrary coordinate system serving as the
pivot point (center), the desired rotation angle is then designated to execute a rotational shift.

(3) The X*-¥Y"-Z" coordinate system created by steps 1 and 2 above is referred to as the “slope
coordinate system”.

This function permits up to 3 coordinate shift conversions, with steps 1 and 2 above being counted
as 1 conversion.
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SECTION2  COORDINATE CONVERSION FUNCTION
IN THE AUTOMATIC AND MDI
OPERATION MODES

To perform 3-D coordinate conversion, first create a slope coordinate system, and then designate
machining commands in the normal manner in the slope coordinate system.

1. Setting of Slope Coordinate System

Either of the following two command formats may be used:

=
(1) 1689 X_II[Y_] IZ_][Q:] ]
R

XY, Z: Parallel shift amount for each coordinate axis
P: Rotation angle in the X-Y plane (Z-axis pivat)
Q: Rotation angle in the Z-X plane {Y-axis pivot)
R: Rotation angle in the Y-Z plane (X-axis pivot)
P.Q R —8999.9999 to 9999.9999 (including cases of rotational axis with limit)

* The rotation direction in the P, Q), and R commands is CCW as viewed from the positive direction
of an axis not included in the plane.
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@ [GE9H1]

[Supplement]

1.

When settings of X, ¥, and Z are omitted, “0” is set.
Ether P, Q, or R must be designated.

This command executes the coordinate conversion by using the coordinate
conversion parameter designated in the manual operation mode (refer to
SECTION 3, "COORDINATE CONVERSIONS IN THE MANUAL OPERATION
MQODE” which follows).

As stated earlier, up to 3 coordinate conversion operations are possible with this
function.

At the (1) command shown abave, the number of conversions is counted at each
G69 code. If a 4th conversion is attempted, this will be processed as a new 3rd
conversion, and the cold 3rd conversion will be canceled.

Whenthe (2) command shown above occurs, all the current settings will be deleted
(even if a coordinate conversion is currently in progress), with the setting operation
then beginning from the 1st conversion. The number of conversions will be the
same as the number set by the parameter.

Ifthe {1) command is executed following the (2) command, the current “number of
conversions” count will be updated accordingly, or, if it is a 4th canversion, the 3rd
conversion setting will be changed.

The G68 command is used to cancel 1 of the coordinate conversion settings. The
“number of conversions” count will be reduced accordingly. This command can be
used in beth the (1) and (2) formats.

All G689 commands will be canceled if an NC reset or the M0O2 command is
executed.

With the graphic display specification, there are cases in which the tool path
immediately following a coordinate conversion differs from the path immediately
preceding the conversion.

Example:
Z
®)
1
Y
!
(@)
.* ———————
=
X
G69 H1
GO0 X Y Z_........ (&)
G68 (Coordinate conversion cancel)
GO1 Z_ ... (b)

After the execution of G68, the tool path is displayed from (b).
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2.

G Codes Usable During Coordinate Conversion

G Code

Operation During Coordinate Conversion

GO0 Positioning
GO1 Cutting feed

Linear interpolation in the slope coordinate system

G31 Skip

G02 Circular interpolation Circular interpolation in the slope coordinate system
GO03 Helical cutting is impossible.

G10 Local conversion Local conversion is executed with respect to the slope
G11 coordinate system.

G15 Work coordinate system selection
G16

The work coordinate system which is to be the object of 3-D
coordinate conversion is selected.

G17 to G19 Plane designation

A plane in the slope coordinate system is designated.
Flanes having an additional axis cannot be designated.

G22, G23 Programmable stroke limit

Stroke limit is designated in the work coordinate system
(coordinate system before 3-D coordinate conversian
occurs).

G40 to G42 Cutter radius compensation

Cutter radius compensation is executed in the slope
coordinate system.

G43, G44 3-D cffset

3-D offset is executed in the slope coerdinate system.

G50, G51 Geometry enlarge/reduce

Geometry is enlarged or reduced in the slope coordinate
system.

G53 to G59 Tool length offset

Refer to following page.

G60 One-direction positioning

One-direction positioning is executed in the machine
coordinate system. (Verify movement before executing this
command.)

G62 Programmable mirror image

Mirror image is executed according to parameter bit setting.

Identical operation can alsc be executed using switches.
(Refer to following page.)

Fixed cycle

Refer to following page.

G14 (axis name designation) and G92 {work coordinate system setting) cannot be designated while

coordinate conversion is in progress.

G codes other than those shown above can be executed regardless of the coordinate system. (G04, G039,
G20, G21, G30, G61, G4, G0, GS1, G94, GI5)
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- Tool length offset (G53 to G59)

When tool offset the X- Y- or Z-axis direction is designated while a coordinate conversion is in
progress, the coordinate system in which tool length offset is executed can be selected by the
NC optional parameter bit No. 48, bit 1 (refer to SECTION 5, “PARAMETER SETTING").

m Tool tip path

Reference tool

LS
LY
AT

>
< 1

-~
~

Offset tool

If tool length offset along an additional axis (G57 to G59) is desighated while a coordinate
conversion is in progress, tool length offset will be executed in the coordinate system which
includes the additional axis, irrespective of the slope coordinate system.

- Programmable mirror image (G62)

The desired mirror image coordinate system can be selected according to the bit status whenthe
power is switched ON. The bit settings and the corresponding coordinate systems are shown in
the Table below. (This applies to the mirror image function using switches.)

Optional Parameter Bit Status at Power ON . .
- _ Corresponding Coordinate System
No. 34, hit 2 No. 33, hit 2
1 1 Work coordinate system
1 0
0 1 Slope coordinate system
0 0 Local coordinate system
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Z
A" A
C'd
Bﬂ
X!
X
X-Y-Z : Work coordinate system ABC : Origina! command
X'-Y'-Z': Slope coordinate system  A'B’'C’ : Siope coordinate system mirror image
{Y-axis)
A" B” C” : Workpiece coordinate system mirror image
{Y-axis)

- Fixed cycles (G71, G73, G74, G76, G80 to G87, GBI, G274 and G284)

During coordinate conversions, rapid axis feed in the usual fixed cycle is converted to cutting
feed. This cutting feedrate is designated by the NC optional parameter (long word) No. 14 (refer
to SECTION 5, "PARAMETER SETTING").

Example: Drilling cycle (G81, G82)

i
! ?——— Return point

——————

Cutting feed (at the feedrate
designated by F command)

R-point

- ————

Cutting feed (at the feedrate
Z-point o according to NC optional
parameter {long word) No. 14)

Dwell for “P" seconds

Fig. 1
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In fine-baring (G76) and back-boring (G87) cycles, a shift is executed to retract the tool tip.
During coordinate conversions, this shift is executed in either the machine coordinate system or
the slope coordinate system, according to the setting at NC optional parameter (bit) No. 11, bit 4
(refer to SECTION 5, "FARAMETER SETTING™).

Example: Fine boring cycle {G76)

 — -f Return point
1
1
R-point 3 :
;
:
Spindle orientation '
' Y
o—ro—
* Runoff amount
Z-point ’[ ]
Shift f, J

Dwell for “P" seconds
<

i)
/] / /

Designated by shift amount |, J

Fig. 2

[Supplement] When an attachment is used, the tocl indexing position will vary according to the
direction in which the tool is facing. Therefore, always verily the tcol tip direction before
designating the shift amount using | and J commands.
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3.

MnemoniC Codes Usable During Coordinate Conversion

Mnemonic Code Description

OMIT Can be used as a coordinate calculation function in the
LAA slope coordinate system.

ARC
GRDX
GRDY
SQRX
SQRY
BHC

FMILR Can be used as an area machining function in the slope
FMILF coordinate system.

PMIL
RMILR
RMILO
RMILI

CHFC Can execute arbitrary angle chamfering in the slope
CHFR coordinate system.

COPY Can be used in the slope coordinate system.
CCPYE

Mnemonic codes other than those listed above can be used regardless of the coordinate system.
(NOEX, CALL, RTS, MODIN, MODOUT, GOTO, IF, MSG, NMSG, and NCYL)

[Supplement] Additional patterns of I-MAP may not be used.

Upper Limit Return (M52)

During coordinate conversions, the “upper limit return (M52)" command used in the fixed cycle, milling
cycle, and other cycles is converted to the "R-point return {(M54)” command. Moreover, the “upper limit
return” command which is generated at the final cycle of the coordinate calculation function is also
ineffective.

The "designated point return (M53)” command can be used.

Axis Command Cancel

The "axis command cancel” command is not effective during coordinate conversions.

Pulse Handle Overlap

Regarding pulse handle cverlap during coordinate conversions, select the coordinate system accordingto
the ON/OFF status of the slope selection switch.

Slope Selection Switch Coordinate System

ON Slope coordinate system

OFF Machine coordinate system
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- Slope Machining Example:

Attachment management No.
Tool length offset No,

X-Y-Z
XYz’

ra
Y
e x
(SN o o
Y
4
: s O
., .
A Py
o J
100 521 ;
_ -
3 . a4
., \\
\\. \\\
N, \'\ \\\
./' /-'\ @ \\\\
* X

310 hole at 8 positions
Depth: 20 mm (0.79 in.)

Workpiece coordinate system
Slope coordinate system

Fig. 3
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G333
G69
G6e9
CALL
G68
G68
G334
G333
G69
G69
CALL
G638
G68
G334
G333
G69
G69
CALL
G638
G638
G334
G333
G69
G69
CALL
G68
G68
G334

PAT=1
X100
RO
OSUB

PAT=1
X-100
R0

OSUB

PAT=1
X-100
R90

OSUB

PAT=1
X100
R90
OSUB

PAC=45
Y-100

PAC=135
Y-100

PAC=225
Y100

PAC=315
Y100

H6
Z-100

H6
Z-100

H6
Z-100

H6
Z-100

P45

P-45

P-135

P135

osuB

8700

GO X0 Y300 Z100

G81 G17 X-50 YO R5 Z-20 F84
x50

G8o

RTS



4188-E P-11
P. SLOPE MACHINING FUNCTION

SECTION3  COORDINATE CONVERSIONS IN THE
MANUAL OPERATION MODE

By designating coordinate conversion parameters in the manual operation mode and by turning the “slope
selection switch” ON, manual operation can be executed in the slope coordinate system.

Moreover, in the automatic and MDI operation modes, the designated coordinate conversion parameters
can be transferred by executing the G698 H1 command.

1. Setting Coordinate Conversion Parameters

Call the 3-D coordinate setting screen using the following procedure:
(1) Press the MANUAL key to select the manual operation maode.

{2) Press function key [F8] (EXTEND) twice. (The function key [F1] will be assigned to the function
key [F1].)

(3) Press function key [F1] (3-D CD. CONVERT).

The 3-D coordinate setting screen consists of 2 pages, with either the 1st or 2nd page being displayed,
depending on the setting at NC optional parameter (bit) No. 11, bit 5. (Referto SECTION 5, "PARAMETER
SETTING™).

1st Display Page

/. [ MAN. OPERATION
[ 87/07/15 14:10:00
* 3-D COORDINATE SET * Tom
SHIFT AMOUNT  ROTARY AXIS  REV. ANGLE

1.8T CONY. X -99999.099 P =99999, 999
Y -99999, 999
7 -99399,999

2.ND CONYV. X -39999,993 P 39999, 999
Y -99999.999
Z -99999.999

 3.AD CONV. X -09999.599 P -99399. 999
Y 99999, 999
Z -39999. 999

X Y Z A
ACT POSIT(WORK]  -99999.993  -99999,999 -99999.999 -99999.999
A-Mtd

WOWOW W

\SET { ADD ‘ 1 ‘ ‘ ‘ouw ‘ /
EOEDEDEDEDEBEDED

The parallel shift amount, rotational axis name (P, Q, R}, and the rotation angle are designated inthe same
manner as when the G69 command is used.
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2nd Display Page

/ [ MAN. OPERATION \

3-D COCR. POS. 3-D COORDINATE VALUE
ROTARY AXIS REV. ANGLE
X -99992. 599 1.5T REY P -99999, 999
Y -99999. 090 2.5T REY P -59999. 599
Z -99599.999 3. 5T REY F -99999. 999

X Y z A
ACT POSIT(WORK)  -99999.999  -99999,999 -99999.999  -D9893, 599

[97/07/15 14210100
Trm

* 3-D COORDINATE SET #

A-Mtd
=£X
=EX
=C§
S
DESPLAY
\ SET ADD RESET WIT /

A2 EIDEFEDESFESIETIES)

The parallel shift amount is designated as a coordinate point position* in the slope coordinate system, and
the rotational axis name and rotation angle are desighated in the same manner as on the 1st display page.

* “*Coordinate point position in the slope coordinate system” refers to the spindle position in coordi- nate
systemwhich follows the 3-D coordinate conversion operation. In other words, itis the current positionin
the slope coordinate system.

[Supplement]

1.

Although the coordinate conversion parameter displays on the 1st and 2nd display
pages are different, the content is the same. Differing parameter settings on the
two pages are not permitted.

Coordinate conversion parameters designated in the manual operation mode can
be transferred to the automatic and MDI operation modes by designating the G69
H1 command. The parameters on the 1st display page (shift amount, rotational
axis name, rotation angle) are transferred as they are. However, as for the
parameters on the 2nd display page, the “total shift amount” is transferred as the
"st conversion” shift amount, and the shift amounts for the 2nd and 3rd
conversions are transferred as "0°. This should be noted when using the G68
command on the 2nd display page.

If an asterisk (*) is entered as the rotational axis name for a given coordinate
conversion, all subsequent coordinate conversion settings will be ignored. For
example, if the 1st conversion axis name is designated as “ *", the 2nd and 3rd
conversion settings will be ignored, with only the 1st conversion being effective.

An alarm will be activated if the G869 H1 command is attempted when the
“coordinate conversion parameter inoperative” status (1st conversion axis name is
“* " is established.
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2. Coordinate Conversion Parameter Settings when Switching to the
Manual Operation Mode
There are occasions during automatic or MDI operation when it is necessary to switch to the manual
operation mode to make a correction, ete. When switching to the mode at such a time, the data which
exists immediately before switching occurs is automatically transferred and is displayed as coordinate

conversion parameter data. The setting at NC optional parameter (bit) No. 11, bit 6 determines whether or
not this automatic data transfer occurs when switching to the manual operation mode.

Ge9 X10 Y10 Z10 P45
Ge9 X20 Y20 £20
Ge9 X30 Y30 Z30

©

G68

Géa
@
G68
@
M62
If a switch to the manual operation mode occurs at steps (1) to (4) during execution of the above program,

data will be transferred as coordinate conversion parameter data as shown in the table helow. (When NC
optional parameter (bit) No. 11, bit 6 is “1".)

Conversion data not canceled by the G68 command will be transferred even if the M02 or RESET
command is executed.

Table 1
Data to be Transferred
Mode Switching Points - - -
1st Conversion | 2nd Conversion | 3rd Conversion
@ (&) ® ©)
€] @ O] -
® - -
@ - _ _

When a data transfer occurs, all the current coordinate conversion parameter settings will be deleted.
Therefore, the “no setting” (indicated by “—" marks in the above table) status exists at steps where no data
transfer oceurs.
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3.

Executing Coordinate Conversion
In the manual operation mode, turn the “slope selection switch” ON in order to make the designated
coordinate conversion parameter settings effective.
The coordinate conversion operation will then be executed.

During coordinate conversion operation, rapid feed commands, cutting feed command, and pulse handle
feed commands for X-, Y-, and Z-axes are processed in the slope coordinate system.

The feedrates and feed amounts are as shown below:

- Rapidfeedrate .................. The slowest machine axis speed is adopted for all machine axes.
- Cuttingfeedrate .. ............... The designated speed is adopted.
- Pulse handle feed amount . ..... .. The designated distance is adopted.

[Supplement] 1. Never switch the axis or change the coordinate conversion parameter setting while
axis travel is in progress.

2. All machine axes will be stopped if any axis reaches the limit position during a
coordinate conversion operation.
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SECTION4  ACTUAL POSITION DATA DISPLAY

Actual position data in the slope coordinate system can be displayed. Switching between the slope
coordinate system and the work coordinate system can be executed at the NC optional parameter (bit) No.
6, bit 6 setting.

However, to display actual position data in the slope coordinate system in the manual operation mode, the
“slope selection switch” must be turned ON together with the bit switching operation.

[Supplement] 1. This function applies only to the ACTUAL POSITION display screen called by
pressing function key [F2]. On the program display screen, actual position data is
displayed only in the wark coordinate system.

2. There are cases when a discrepancy may exist (never exceeding the “minimum
setting unit” amount) between the designated coordinate value and the displayed
value, due to limitations in the OSP’s calculating accuracy.

3. If a local coordinate conversion {(G11) is designated during 3-D coordinate
conversion aperation, the local coordinate’s current paosition will be displayed at the
local-converted position relative to the work coordinate system. In cther words,
actual position data in the local coordinate system represents the [actually
designated value] — [3-D coordinate conversion].

Example: G869 X10 Y10 Z10 FO
G11 X-20 ¥Y-20 Z-20
GO0 X495 ¥195.85 Z-1090 . ... Command at coordinates
where local conversion is
being executed following
3-D coordinate
conversion.

Current Position Display At Each Display Page
(NC optional parameter (hit) No. 6, bit 6 is 1)

X Y i
Command value 49.5 195.85 -1080
* 4 (X 2) enlarged display 295 175 85 1110

(slope coordinate system)
Local coordinates 59.5 205.85 —1080
Work coordinates 39.5 185.85 -1100
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x4 (x2) Enlarged Display {Slope Coordinate System)

/ [_AUTO QPERATION 0 N 3\

[97/07/15 1471G:02

X 29.500 0 TSTS
Y 175.850 N co 1

Z -1110.000 F 0.0H O

A-Mtd

DATA ACTUAL | PART BLOCK
\ INPUT | POSIT. | PROGRAM| DATA SEARCH

CHOE2DEICEDEIESIFADES)

Local Coordinate Current Position Display

CHECK
DATA [EXTEI\Dy

ﬂ AUTO_OPERATION TST9. MIN 07519 N13 16\
[57/67/15 14:10:00
ACTUAL POSITION Trm
X Y z
LOCAL COORDINATES 36. 500 185. 850 -1100.000 | Local coordinates in
WORK. COORDS (APA) 39,500 185. 850 ~1100. 000 referance to the work
WORK COORDS 39.500 185. 850 -1100. 000 coordinate system
MACHINE COQRDS 39.500 185,850 -1100. 000 _
FEEDBACK COORDS 2636, 500 2685. 650 1400. 000 The value obtained by
TARGET VALUE 39.500 185. 850 ~1100. 000 subtracting 3-D
DISTANCE REMAINING 0.000 0.000 0.000 colordlpate ;:;nversuon
value rom the

MANUAL SHIFT ACTUL 0.000 0. 000 0.700 command value is
MANUAL SHIFT TOTAL 9. 000 0. 000 0.000 displayed.

PITCH ERROR COMP 2.000 0. 000 0.000

A-Mtid

=PO
=0
=0

PROGRAM | ACTUAL [PART | BLOCK CHECK
\SELECT POSIT. |PROGRAM| DATA | SEARCH | DATA [EXTENy

(FUIE2IENEFEFIDEIESIFEFESR)
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SECTIONS PARAMETER SETTING

NC optional parameter {long word)

No. 14 Cutting feedrate to which the rapid feedrate in the fixed cycle is converted during
coordinate conversion operations.

Setting units : mm/min.
Settingrange : 1-20000
Initial value : 20000

NC optional parameter (bit) (factory setting: 0)
No. 8, bit6 .......... Actual position data display in the slope coordinate system

=0: Actual position data in the work coordinate system
=1: Actual position data in the slope coordinate system

No. 11, bit4 ......... Tool tip retract motion during fixed cycle operation

=0: Axis retract command in the machine coordinate system
=1: Axis retract command in the slope coordinate system

No. 11, bits ......... Coordinate conversion parameter setting screen in the manual operation
mode
=0: 1st page
=1: 2nd page

No.11,bit& ......... Coaordinate conversion parameter transfer when switched to the manual

operation mode

=0: Not transferred
=1: Transferred

No. 33,bit2 ......... Mirror image in the slope coordinate system

=0: According to the setting at NC optional parameter (bit) No. 34,
bit 2
=1: Slope coordinate system

No.48,bit1 ......... Tool length offset in slope coordinate system

=0: Workpiece coordinate system
=1 : Slope coordinate system
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SECTION 1 FUNCTION OUTLINE

When executing the tool breakage detection and automatic tool length compensation, the tool tip must be
brought into contact with the touch sensor. However, with some cutting tcols, it becomes necessary to
orient the spindle in a position other than the one supported as the standard spindle orientation position.

The function covered by this specification orients the spindle at such positions so that the tool breakage
detection and automatic tool length offset function can be used for special tools.

The illustration below shows the spindle orientation positions.

Y Y
A A Drive key
Drive kay /
»X X
Normal spindle crientation Spindie orientation position
position for tool breakage detection

for boring bar
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SECTION2  MULTIPLE-POINT SPINDLE

ORIENTATION FUNCTION

{1) Spindle Orientaticn Direction

2)

(@)

(b)

©

The direction in which the spindle is rotated to orient the spindle is determined by the M code
commands.

M19 ...... Spindle arientation is executed in the spindle forward rotation direction.
M118 ... .. Spindle arientation is executed in the spindle reverse rotation direction.
M119 ... .. Spindle arientation direction is not definite; to shorten the spindle orientation time,

spindle orientation is executed in the direction the spindle crientation position lies
further from the present spindle position.

Multiple-point Spindle Orientation

The multiple-point spindle crientation function is called by M118 and M119 in addition toc M18. The
explanation is given assuming M19.”

The command format is:

Marker position
M19RS = 0 \/\C/

_ To be set by machine
O represents an angle in system parameter {word)
units of degrees with decimal

fractions rounded off. - Spindle orientation

osition at tool change
Programmable range is from P g

0° to 360°

The required orientation
angle 8 is defined in
reference to the spindle
pasition when the tool Spindle orientation position
change is carried out and the for multiple-point spindle
angle is measured in the orientation function

spindle forwardfor rotation

direction.

RS = ¢

[Supplement] 1. When RS command is omitted after M19 (or M118 or M119), the spindle position

selected for the tool change cycle execution is used as the spindle orientation
position.

In other words, omission of an RS command is equivalent to M19 RS = 0.

2. Notethat the RS command must always be programmed in the same block with the
spindle orientation M code command (M19, M118, M119).

If an RS command is designated independently, it does not generate an alarm and
the answer signal is turned on immediately. This command is cleared by the M19
command designated next.

RS commands are handled as a modal command.
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SECTION3 TOOL BREAKAGE DETECTION AND
AUTOMATIC TOOL LENGTH OFFSET
FUNCTIONS

The spindle can be oriented in the direction so that the special tool tip (boring bar, etc.) may be brought into
contact with the touch sensor to execute the tool breakage detection and automatic tool length offset
functions.

(1) Command Format

To execute the tool breakage detection or automatic tool length offset program using the
multiple-point spindle orientation function, following format is used:

CALL OO30PRS = @

Designate the required spindle crientation angle in reference to the spindle position selected for tool
change cycle and measured in the spindle forward rotation direction.

[Supplement] Difference between CALL Q030 and CALL OQ30PRS = 8

CALLOQ30 ............ The spindle is orient stopped at the position where the
spindle has been oriented for the execution of the toal
change cycle. Ifthe spindle orientation function is elected,
the spindle orientation pin is inserted at the spindle
orientation position.

CALL CQ30PRS = @ ... Thespindle is orient stopped at the designated angle ().
The spindle orientation pin is not inserted after the
orientation even when the spindle orientation pin is
available. Note that the pinis inserted when the orientation
angle is 0° (8= 0).
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SECTION 1 OVERVIEW

Fig. 1

The external manual operation panel is mounted at the front of the machine to turn the index table
manually at the setup position to facilitate setup for the machine equipped with shield cover, etc.

(1

(2)
3)

(4)
)
(€)
)

Turn the B-AXIS MANUAL switch in the ON position and the control is placed in the manual
B-axis operation mode.

Note that the control is reset in this case.

In the manual B-axis operation mode, the control is in the following alarm state.

ALARM C 3225 External manual operation

Turn the B-AXIS + / — switch in the required position and press it.

The B-axis rotates in the selected direction while the switch is held down,
Positioning of B-axis is completed after command pulse is turned off.

After the completion of setup, return the switch to the OFF position.
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SECTION2  OPERATION

M

(2)

(@)

(b)
1)
2)
3)

4)
@)

)

r’ B.AXIS o N
MANUAL @ o

OFF ON START
8§ O

B-AX1S SLIDE
- , HOLD

® O

EMG, STOR

O

B-AXIS MANUAL Switch

The manual B-axis operation mode is turned on and off according to the setting of the B-AXIS
MANUAL switch.

Note that changing this switch setting resets the control.
In the manual B-axis operation mode, the control is in the following alarm state.
ALARM C 3225 External manual operation

In this alarm state, index table operation using the operation panel has the top priority to any other
axis motion commands. |n the manual mode, for example, normal manual rapid feed, manual
cutting feed, or pulse handle feed is not possible. This is to ensure safety of operation.

Place the switch to the OFF pasition only after confirming that the index table has been clamped.
B-AXIS + / — Switch

This switch determines the direction of index table rotation and rotates the index table.

Rotating direction

Determine the index table rotating direction by placing the switch in the “+” or “-" position.
Index table rotation

When the switch is pressed, the index table rotation signal is turned on.

The index table keeps rotating in the selected direction while the switch is held down.

When the switch is released, the rotation signal is turned off; the table is positioned and
clamped at the first 1° or 3° interval position.

The indexing angle interval conforms to the machine specification.

CYCLE START Button
This button is the same as the CYCLE START button on the machine operation panel.

SLIDE HOLD Button

This button is the same as the SLIDE HOLD button on the machine operation panel.
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SECTION 3

1

2

3

4)

()

(6)

SUPPLEMENTS

When the B-AXIS MANUAL switch is turned from ON to OFF ar from OFF to ON, the control is
reset.

Therefore, place this- switch in the OFF position after confirming that the index table has been
clamped. Ifit is placed to the OFF position while the index table is rotating, the index table stops
rotating in the unclamped state.

To release this table unclamped state, refer to (5).

When the manual B-axis mode is selected, axis feed (manual rapid feed, cutting feed, pulse
handle feed, etc.) is not possible even in the manual mode.

Set the B-axis manual mode setting switch OFF to carry out normal manual operation.

This interlock is provided to ensure the safety during operation; when the manual B-axis mode is
selected, an operator will be carrying out setup in the machine.

Index table positioning is carried out in intervals of 1° or 5° according to the 1° index or 5°
index specification.

Therefore, there may be slight delay until the B-axis starts decelerating after the B-axis motion
button is released.

~— [elay time

] | | | I
B-AXIS + /— button released

When the manual B-axis operation mode is selected, the axes being unclamped for pulse
handle operation, etc.are clamped.

If the control is reset while the index table is rotating, the index table stops and remains
unclamped.

In this state, although manual B-axis operation is possible, B-axis is not clamped.

To clamp the B-axis, turn the B-AXIS MANUAL switch off, select the MDI or automatic mode
and designate an index table operation command. The B-axis is clamped after the completion
of positioning.
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SECTION 1 OVERVIEW

1

2)

3

The OSP can use a schedule program so that different types of workpieces can be machined
continuously using a pallet changer, etc. without operator’s intervention.

Recently, flexibility of a schedule program, i.e., addition and/or change of a schedule program,
is required for schedule operation using a schedule program to meet diversified needs in
production.

The automatic schedule program update function allows an operator to add or change the
schedule program safely without stopping schedule operation by designating the autofflatic
update and registering the schedule program.
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SECTION2  RESTRICTIONS TO SCHEDULE
PROGRAMS

Because the automatic schedule program update function, updates the schedule program while the
machine is operating according to the schedule, the following restrictions must be observed to ensure safe

operation.

The blocks which can be used in the schedule program are:

- PSELECT block ...... Selects and executes the main program.
- V&8ETblock .......... Sets variables.
- ENDblock ........... Ends the schedule program.

Cther blocks such as GOTO and IF blocks cannot be used.
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SECTION3  OPERATION

1. Designating Automatic Schedule Program Update

Designation of automatic schedule program update is made using the option designation when selecting
the schedule program.

Procedure:

1
2)

(3)

(4)

(3)

(6)

)
&

Select the automatic mode.

Press function key [F8] (EXTEND) two times.

The functions assigned to function keys are changed; the SEARCH NUMBER function is assigned
to function key [F1].

Press function key [F4] (SP-SELECT).

The “SS” prompt is displayed on the screen.
Key in [:k] and [;].

S5k,

Press the [WRITE] key.

The screen transfers to program selection directory screen, and the schedule program files in the
memory are displayed.

Move the curscor to the required file name.
Press the [WRITE] key.

The following message is displayed on the screen.
What Is the optlon?
Key in “U”.

The required schedule program is selected and at the same time the automatic update function is called.

[Supplement] 1. Option designation

U Automatic update function effective
N: Automatic update function ineffective

The option designation can be omitted. Default for option designation is set wilh the
NC optional parameter {(word) No. 13,

No. 13: o........ N (automatic update function ineffective)
1 ..., U (automatic update function effective)

2. Itis possible to designate the option using the keyboard directly.
SS__ (schedule program file name) ;U [WRITE]
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2.

Editing Schedule Program

A schedule program can be edited in the same manner as editing machining programs, etc. However, the
schedule program which is currently run or the schedule program registered for automatic editing cannot
be edited directly. Copy the schedule program to other file to edit it.

Schedule program being
run or registered

Copy
——rr—ipa
S1. SDF S2, SDF
Edit

[Supplement] The automatic update function compares the schedule program being run when it is
registered and with the schedule program to be registered. If the contents in the blocks
preceding the currently executed block do not agree with each other, registration is not
possible. Therefore, addition and change far blocks to be executed later are allowed in
program editing operation.
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3. Registering Schedule Program to be Updated

Procedure:

m
2

3

)

)

6
)

Select the automatic mode hy pressing AUTO key.

Press function key [F8] (EXTEND) two times.

The functions assigned to function keys are changed; the NEW SP ENTRY function is assigned to
function key [F8].

Press function key [F8] (NEW SP ENTRY).

The “SE” prompt is displayed on the screen.

Key in [#] .
SE
Press the [WRITE] key.

The screen transfers to program selection directory screen, and the schedule program files in the
memory are displayed.

Move the cursor to the required file name.

Press the [WRITE] key.
After the completion of registration, the following message is displayed.

sk .SDF entry finished

This registers the schedule program used to update the current schedule program. After the completion of
execution of the current block, and before the execution of the next block, the registered update schedule
program is selected automatically. Machining is continued with the new schedule program.

[Supplement] 1. The schedule program file name can be directly keyed in to be registered.

SE_  (schedule program file name) [WRITE]

2. Tocancelthe registered schedule program file, append opticn ;C to the registration
command in the same manner as registering a schedule program.

Example: SE_ :«;C
SE__S1.SDF ;C

When the registered schedule program file is canceled, the following message is
displayed.

Fiaak, SDF entry cancel finished

3. The registered schedule program file is canceled when program selection or
schedule program selection is carried out newly.
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SECTION4  SCREEN DISPLAY

The registered schedule program file names, etc. are displayed onthe RUN GUIDE screenin the program
operation mode.

ﬁ PROG_OPERATION RUN GUIDE \

[97/07/15 14:10:00
RUNNING FILE SELECT ERROR FILE

SCHEDULE MODE
SCHEDULE PROGRAM FILE MAIN FILE NAME
OMF. SDF EMPTY

MAKN &ILE NAME MAIN PROGRAM NAME
OMF-4VA-A.MIN RUNNING | EMPTY

MAIN PROGRAM NAME SUB FILE NAME

EMPTY EMPTY

RUNNING METHOD SELECTED RUNNING METHOD
S-Mtd

SCHEDULE FILE NAME TO BE
UPDATED NEXT

OMF1, SDF

=EX
=G0

& ‘ RUN

GUIDE } [EXTEN[y

(FANF2IESHFA)(FsI[FB}F Z}MF 8)

\TIME 1 INAT ‘DERETE }HENAME }
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SECTIONS ERROR MESSAGES

5356 Schedule program update mode

[Character-string] None
[Code]
1—> Registration of automatic update is made for the schedule program which has been selected
without the “automatic update™ designation.
2—> SP number search, using the function key or cursar key, was made for the program which has
been selected with the “automatic update” designation.
3—> The program selected with the “automatic update” designation contains the GOTO or IF block.

5357 Schedule program update entry

[Character-string] None
[Code]
1—> The designated schedule program is not found.
2—> A schedule program has already been registered.
3—> The GOTO or IF block is used.
4—> The program (machining processes) is not identical inthe range from the head ofthe programto
the registration point.

5225  File change inhibit
An attempt to edit the protected file
[Character-string] File name attempted to edit
[Code] None
[Measures to Take]
Release the protect, or cease the file change operation.
How to release the file protection (for A.MIN):
PROT A.MIN;C
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SECTION 1 NORMAL OPERATION SPECIFICATION

1.

3-2.

3-3.

Outline

Ratary tables have infinite movement range, and, differing from linear axes (X, Y, Z), they return to their
ariginal position in a rotation of 360°. From this special feature, rotary axes are programmed in the different
manner from linear axes. This section provides programming rule for rotary axes so that readers can
program rotary axis movement correctly and easily.

Axis Nomenclature

A-axis: Axis rotating around X-axis
B-axis: Axis rotating around Y-axis
C-axis: Axis rotating around Z-axis

Program Format

Least Setting Unit

The least setting unit for the NC rotary table is 0.001° or 0.0001°.
(Varies depending on the machine specification.)

Programmable Range

Absolute value 0 - 360.000 (0.001° specification)
0 - 360.0000 (0.0001° specification)
Incremental value: + 360.000 (0.001° specification)

+ 360.0000 (0.0001° specification)

Rotation Direction Command

Rotation direction commands should be programmed in conformity with 1S0-841, 1SO-1056 and
JISB6310.

Command Method Tape Command Rotation Direction
Absolute command M15 Forward direction
(4th axis) M16 Reverse direction
Absolute command M115 Forward direction
(5th axis) M116 Reverse direction
Incremental command + Forward direction

- Reverse direction

Note: M codes used for determining the rotation direction of a rotary axis are all modal.
M15, M16, M115, and M116
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Installation Position and Rotation Direction of NC Rotary Table;

A-axis E ;
a—
@ |

(1) Vertical Machining Center (MC-V)
C-axis

ACAUT'ON : When controlling the NC rotary table as A-axis, it may not be installed to the left side of

the spindle viewing the spindle from front due to the interference with the ATC.

{2) Horizontal Machining Center (MC-H)

B-axis Y C-axis

C-axis A-axis
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Parameters for Rotary Axes

Rotary axes (the B-axis of the MC-H series machining centers not included) can be defined as A-,
B-, or C-axis depending on the installation direction,

Axis name, rotation direction, and correspondence to the basic axis can be set using parameters.

Procedure:
(1) Press the PARAMETER key to select the parameter setting mode.

{2) Press function key [F8] (EXTEND) repeatedly until the “ROTARY AXIS PARAMETER” screen
is displayed.

3

/ [ PARAWETER SET \

[97/07/156 14:10:00
* ROTARY AX|S PARAMETER *

1. AXIS SELECT
AXIS NAME REY. DIR. {REVERSE}
4 AXIS: A 1
5 AXIS: * 0
6 AXIS: * C
2. ROTARY AXIS INFORMATION
AX1S NAME CORRESPOND BASE AX1S
A —ZFP
B * % %
c +XP
X Y Z
ACT POS I T{WORK] 100, 000 200,400 300, 000

\SELECT’ { { ‘ ’ ITEM 1 ‘ ITEM } ‘ EXTENDy

CUE2ECEIESIESIETIFES)
Move the cursor to the data column where data needs to be set using the curser control keys and
press function key [F1] (SELECT).

Set data at the following parameters.

AXIS NAME . A, B, C, % (no setting)
REV. DIR. : 0 (forward rotation), 1 (reverse rotation)
CORRESPOND BASE AXIS . £Xp, £Yp, £2Zp, ik (no setting)

(a) AXIS NAME

Select a name for the rotary axis to be used, axis names for rotary axes can only be used.

[Supplement] 1. When more than one rotary axis is used, do not apply the same axis name to these
axes.

2.  With the animated drawing specification, the rotary axis designated as drawing
data is canceled when the axis name in parameter data has been changed. Reset
the rotary axis in drawing data.
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(b) REV. DIR.

Arrow directions as indicated below are defined as forward rotation directions of rotary tables
with respect to the basic axes by ISQ. Refer to these directions when selecting a rotation

direction.
Z
A
P c
B
A S
X
[Supplement] When the rotation direction is changed, actual position data is also changed. In such

cares, reset machine zero point data and work zero point data after the completion of
step (4) below.
(c) CORRESPOND BASE AXIS

Select a corresponding basic axis when machining the periphery of a cylinder. For details,
refer to U.

{4) After necessary data has been set, press function key [F7] (BACKUP), turn off the power, and
then turn on the power again.

Note 1 Data set on the screen is not effective unless the power is once turned off and then
turned back on again.

Note 2 When the power is turned off without pressing, function key [F7] (BACKUF), dala seton
the screen will be fost.

NOTICE . If new data settings are not registered by the step (4) procedure above, operation will cccur
according to the previous rotary axis parameter setting, resulting in an unexpected operation.

When the rotary axis parameter settings are changed, be sure to execute the step (4)
procedure.
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3-4.

Program EXamples

Example 1:

N1 G900 GO Co M15
N2 co

In N2 block, rotary table does not rotate since the same point is specified for C-axis.

Example 2:

N3 G900 GO Co M15
N4 G91 G1 C360 F36

In N4 block, the table rotates in the forward direction since positive value is specified for C-axis
command in incremental mode. It makes one full turn in 10 minutes.

Example 3:
N5 G90 GO <CoO M15
N6 C200

Example 4:
N7 G90 GO <CoO M15
N8 G91 C-1860

The rotary table carries out the same operations in the programs indicated in examples 3 and 4.

In example 3, the rotary table rotates in the reverse direction (M18) up to 200° position. That is, the
rotary table rotates in the reverse direction by 160°.

In example 4, the commands are given in incremental values. The minus sign of the G command
designates the reverse rotation direction, and thus the rotary table rotates in the reverse direction by
160°.

Example 5:

(A) N9 GO Co Y200 M16
(B) N0 G91 G1  CB360 Y-50 F36
(C) N11 C360 Y-50
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A Y200
B Y150
C

Y100
Cco

Center of rotar}lf table
CoYo

With the commands in blocks N10 and N11, Y-axis moves 100 mm (3.94 in.) while the rotary table makes
two full turns (720°) and the resultant tool paths are as indicated above.
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3-5. Feedrate in Simultaneous Two-axis Control

Example:
(A) N1 G900 GO Cco Y100 M16
) By N2  G91 GH C360 Y-100 F36
Y
A(CO Y100}
c
B{CO Y0)

Center of rotary table

The commands in block N2 generate toal paths as indicated abaove.
Y-axis moves from paint A to point B while the rotary table makes one turn.
The time T required for the execution of the commands is calculated as indicated below:

In the simultaneous interpolation mode of the C-axis with other linear axis, feedrate unit may be
considered as:

1 mm/min = 1°/min
For the program example, time T may be calculated as below:
C-axis: 360 mm (= 360°)

Y-axis: 100 mm

End point B

Start point A - 360

Distance between point A and point B:
D= \;"(360)2 + (100)" = 373.631

The control assumes the axis travel amount as D = 373.631 mm.
Since feedrate is programmed as F36 (mm/min), required time T is
T=D/F = 373.631/36 = 10.372 min

Therefore, the time required for the execution of the programmed commands is 10 min 23 s.
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3-6. Calculating Feedrate Command F

(1) When Cutting is Made with Feeding Only A-axis

)

Assume the workpiece diameter is D = 200 mm, to obtain a feedrate of 150 mm/min on the
workpiece OD, the feedrate to be programmed should be calculated in the following manner.

{a) One turn of a workpiece is equal to the cutter travel amount (L) as calculated below.

L=x x D=3.14 x 200 = 628 mm

{b) Time required for this cutting is calculated as indicated below if feedrate at the cutting point is f
= 150 mm/min.

T=L/{f=628 +~ 150 =4.19 min
{c) The travel amount Lyc calculated inside the contral is
Lyc = 360° = 360 mm
(d) The feedrate to be programmed as an F word is calculated as below:
F=Lnc/T =360 - 419=86
That is, programming F86 will provide the expected actual feedrate, 150 mm/min.
To simplify the calculation of a feedrate F, use the following formula:

F={360/(x x D)} x f ... (D

where,
f = feedrate required at the cutting point
D = workpiece diameter
n = ratio of circumference of circle to its diameter

With this formula, feedrate in the example above is calculated as
F ={360/(3.14 x 200)} x 150 =86

For B- and C-axis, feedrate can be calculated using
the same formula, For C-axis however, use two

times the distance “r’ between the table rotation
center and the cutter position as “D”.




4188-E T-9
T. ADDITIONAL AXIS (ROTARY AXIS) FUNCTION

{2) When Cutting is Made by Simultaneous A- and X-axis Movement

The example below gives the procedure how to determine the feedrate when feeding A-axis by
120° and X-axis by 150 mm in the simultaneous 2-axis control mode at afeedrate of 150 mmy/min. In
this example, workpiece diameter is D = 200 mm.

{a) The actual cutter travel distance L on the workpiece is

L = J(r x D x a/360)% + x2 = /(3.14 » 200 x 120/360)2 + 1502 = 258 mm

{b) Time required for this cutting is calculated as indicated below if feedrate at the cutting point is
f = 150mm/min.

T=L/f=258+150=1.72 min

{c) The travel amount Lyc calculated inside the contral is

Ly = va® X X2 = /1207 x 150 = 192 mm
{d) The feedrate to be programmed as an F word is calculated as below:
F=Lng/T=182 +1.72=112
That is, pragramming F112 will provide the expected actual feedrate, 150 mm/min.

To simplify the calculation of a feedrate F, use the following farmula:

F={va®xx*//(xxDxa/360)+x*}xf........ @
where,

f = feedrate required at the cutting point

D = workpiece diameter

n = ratio of circumference of circle to its diameter

a = incremental value of A-axis command (°}

>
Il

incremental value of B-axis command {mm)

Entering a = 360° and x = 0 mm, will yield formula (1).

If the simultaneous 2-axis control with B- and Y-axis is required, replace “a” and “x" with “b" and “y",

respectively. Here, “b” represents the incremental value of B-axis and “y” the incremental value of Y-axis.

Simultaneous control including C-axis cannot provide a constant cutting speed at the cutting point
because distance between the rotation center of C-axis and cutter changes as cutting progresses. In this
case, divide the total cutting area into several segments in which change of distance is relatively small and
calculate approximate feedrate F for each of these segments.

where,

C = incremental value of C-axis command (°)
Tool path with

workpiece fixed

R'= average value of distances between
the C-axis rotation center and the cutter
within a segmented area

Note that formula (8} is applicable only to the cases where
simultaneous 2-axis control between C-axis and X-axis,
and that X-axis passes the center of the C-axis rotation,
and R’ is relatively large compared with x.

Axis movement
i command



4188-E T-10
T. ADDITIONAL AXIS (ROTARY AXIS) FUNCTION

4. Alarm

If an alarm oceurs with a rotary axis, the ALARM lamp lights up and the corresponding alarm number and
alarm message are displayed on the CRT.

1008 SVP DIFF over

When the axis is in the target position or at a standstill, the target value, operation value, and actual
position data are the same. With designation of an axis moving command, the NC starts calculating
the path to the target position, thus creating operation values (RCON).
This time, the actual position data follows the operation values with a certain delay.
This delay amount obtained by subtracting [actual position] from [operation value] is termed
following errar. If the following error exceeds the allowable limit, this alarm occurs,
[Index] AXIS
[Code] Absolute DIFF value in hexadecimal [encoder unit]
[Probable Faulty Locations]
1) Mechanical trouble of ball screw, bearing or any other parts, which makes the axis movement
heavy
2) Encoder, maotor or drive unit of the problem axis
3) Servo parameters of the problem axis
4)  8VYP hardware of the problem axis

1002 SVP CON APA deviation

Deviation between CON and APA has exceeded the preset limit.
The deviation can be obtained by the formula:

[Calculated value written in SVP] — [Actual position read from SVF).
This value is monitared by the control software such as that for NC.

The SVP usually monitors DIFF. However, when the SVP becomes unable to monitor DIFF dueto
fatal abnormality, this monitoring function will prevent the system overrun.

[Index] AXIS
[Code] Absolute deviation value in hexadecimal [reference unit]
[Probable Faulty Locations]

SVF of the problem axis

1006  SVP APA speed

The position encoder value (RAPA) changes according to the motor speed. The NC checks the
variation of position encoder values at regular intervals. If the feedrate of each axis is abnormally
high compared with the normal rapid traverse rate, or the value changesin abnormal manner dueto
malfunction of the position encoder, the variation per unit time exceeds a fixed allowable limit,
causing this alarm.
[Index] AXIS
[Code] Variation of the pasition encoder values in hexadecimal [encoder unit /3.2ms]
However, the following codes represents special meanings.
FFFFFFFF—> The variation has exceeded the liner axis stroke.
FFFFFFFE—> The variation has exceeded the rotary axis stroke (360°), or the positional data of
the infinite axis has changed to a negative value.
FFFFFFFD—> The variation has exceeded the infinite axis stroke.
[Probable Faulty Locations]
1) Position encoder of the problem axis or the cables connected with the encoder.
2) Motor for driving the problem axis
3) Drive unit of the problem axis
4)  SVYP hardware of the problem axis
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2358

Data word: rotating axis command
Wrong rotating axis command
[Code]

1—> Rotary table or index table command programmed during the following modes or programmed
simultaneously with a G code establishing them.

- Circular interpolation mode (G02, G03) [index table only]

Tool length offset mode (G54 - G59)

Cutter radius compensation mode (G41, G42)

Three dimensional compensation mode (G44)

Figure enlargement or reduction mode (G51)

Coordinate computation mode

Area machining mode

Note:  Note: In the cylindrical side surface machining mode (G175), this alarm occurs only when
the too! length offset command or 3-D tool compensation command is specified.

2> Indextable command programmed during the following modes or programmed simultaneously
with a G code establishing them.

- Skip function (G31)
- Local coordinate system specification mode (G11)
- During copy function
- Work coordinate system specification command (G92)
3— Index axis command programmed simultaneously with another axis during G0O1 mode.
4> Command for a rotary axis of the circular table which has been removed.
[Prabable Faulty Locations]
Wrong G code active when the rotary axis command is specified.
[Measures to Take]
Check the error condition, and then specify the correct command.
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SECTION2  MULTI-TURN SPECIFICATION

1. Outline

Operations of the multi-turn NC rotary table can be commanded in the same manner as linear axes. The
rotary table rotation direction commands (M15 and M186) are no longer effective, and the rotation direction
is determined based on the relationship between the actual position coordinates and the target position

coordinates.
Mirror image function is also usable for the multi-turn NC rotary table.
2. Terminology

In this section, the terms “position” and “coordinate” are defined as indicated below.

Position:

This indicates the physical position of the NC rotary table. That is, position data is expressed by any

value between 0° and 360°.
0%, 3607, and 720° indicate the same position.
Coordinate:
This indicates the thecretical coordinate position of the NC rotary table.

0%, 3607, and 720° indicate different coordinate position.

~360 0 360 720 1080

Coordinate

} T

These indicate physically the same position.
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3.

3-1.

3-2.

3-3.

3-4.

Program Format

Least Setting Unit
The least setting unit for the NC rotary table is 0.001° or 0.0001°.

(Varies depending on the machine specification.)

Programmable Range

—9999,999° - +9899.999° (0.001° specification)
—9999.9999° - +5999.9999° (0.0001° specification)

Rotation DireCtion Command

If the programmed target position coordinate is larger than the actual position coordinate, the rotary table
rotates in the forward direction. Conversely, if the target position coordinate is smaller than the actual
position coardinate, the rotary table rotates in the reverse direction.

Target coordinate Actual coordinate Target coordinate
(commanded of NC rotary table {commanded
valua) value)

\ Vv }

-
g

- Actual coordinate of NC
Reverse rotation direction Forward rotation direction rotary table

Feedrate Commands

Refer to SECTION 1, 3-5 and 3-6.
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4.

4-1,

Operations

Autcmatic and MDI Mades

Commands, operations, and actual position display greater than 360° (one turn) is possible regardless of
the absolute or incremental mode.

Example:
NOOA1 G90 GO C0.0
NOO02 C540.0
N0OQ3 Ga1 C540.0
NOO1 ... .. Positioning of C-axis is made at 0° coordinate.
NOOZ ... .. Positioning of C-axis is made at 540° coordinate. That is, the rotary table rotates by cne and a
half turns to make positioning at 180° position.
NOO3 ... .. Positioning of C-axis is made at 1080° coordinate. That is, the rotary table rotates by one and
a half turns from the current position to carry out positioning at 0° position.
Mirror image:

{1) In Absclute Mode (G80)

Dimensian commands are reversed with the work zero point taken as the center of mirror image
function.

Example: Mirror image C-axis ON

NOO1 Gao C-=20

NOO2 C540
~540° Work zero 540°
e ettt —>  Coordinate
Axis movement with mirror Programmed commands

image function ON

With the program above, C-axis is first positioned at + 20° coordinate and then rotates by 560° in
the reverse direction to carry out positioning at —540° coordinate.
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{2) In Incremental Mode (GS1)

Dimension commands are reversed with the current NC rotary table position taken as the center of
mirror image function,

Example: Mirror image C-axis ON

NOO1 Goo C-20
NOQ2 Go1 C540

Program operation {N0D2)

______________________________________________ o
Program
operationv 20°
~520° If???.-- Y 5200
| ' | N
i T -
1‘ Mirror
—-20° operation
(N0O1)
Mirror operation {(N002) V @ Workzero

Actual coordinate of the NC rotary table after
the execution of NGD1 block commands

4-2. Manual Mode

Positioning is carried out based on the coordinate values in the same manner as with a linear axis.

4-3.  Manual Interruption and Pulse Handle Overlap

Same as in the manual mode
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5.

5-1.

5-2.

Parameter Setting

Parameters

NC rotary table multiple turn effectivefineffective is set at the NC optional parameter (bit) No. 39.

Bit bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
No. 39 Multi-turn | Multi-turn | Multi-turn
C-axis B-axis A-axis
[Supplement] After the completion of setting, turn off the power supply once and then back it on again.

Rotary Axis with Limit

The operation of the NC rotary table with limit can be commanded in the same manner as linear axes, asin
the case of the multi-turn NC rotary table. The relationship between the rotary table with limit and the

multi-turn NC rotary table is as indicated below.

{1)  When both the rotary table with limit and the multi-turn NC rotary table are selected, the rotary
table with limit is given priority.

{2) When more than one multi-turn NC rotary table is used and the one is installed on the other, the

lower table is recoghized as a rotary table with limit.
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6. Actual Position Data Display

The actual position data of NC rotary tables is displayed in coordinate values (—9999.999 - +9999.999° or
—9999.9999 - +9999.9999°).

However, on the following screens, the data is displayed within 360°.

(1) Actual Position Display (2nd page)

//’}‘KUTO OPERAT [ON T5T9. MIN Q7519 N3 16
197/07/15 14:10:00
ACTUAL POSITION Trm
X Y Z
LOCAL COORDINATES 39. 500 185. 850 -1100.000
WORK COORDS {APA) 39,500 185,850 -1100.000
WORK COORDS 39.500 185.850 -1100.000
MACHINE COORDS 39.500 185, 850 -1100. 000
FEEDBACK COORDS 2539, 500 2685. 650 1400. 000
TARGET VALLE 39. 500 185, 850 -1100. 000
DISTANCE REMAINING 0. 000 0. 000 0. 000
MANUAL SHIFT ACTUL 0,000 0. 000 0. 000
MANUAL SHIFT TOTAL 0.000 0. 000 C.a00
PITCH ERROA COMP 0.000 0.000 C.00¢
A-Mtd

=PQ

=P0

PO

PROGRAM | ACTUAL | PART BLOCK

DATA | SEARCH

\ CHECK

DATA ‘ EEXTENry

CFHAOIE2IFIIFAOAFEIFsIFACE 8)
Fig. 1

\\\\fELECT POSIT. | PROGRAN

WORK COORDS (APA) is the position data display within 360°.

{2) NC Axis Data

(f/’i MD| OPERAT ION

N 0]
[ 87/07/15 14:10:00 |
Tm

CHECK DATA *NC AXIS DATA* A= 4
X Y z
ADIF 0.000 0.000 (. 000
oDIF 0.000 0.000 0.000
ACON 359589, 999 35599, 998 28799. 999
RAPA 35999.998 35996, 958 28799. 998
ASAPA 0.000 0.000 0.000
RSVPVARY 0.000 0.000 0.00¢
RSVYPYARZ 0.000 0.6G00 0.000

=CH

DATA | ACTUAL |PART | BLOCK CHECK
\ INPUT | PCSIT. |PROGRAM DaTa | SEARCH DATA | [EXTH ENDy

(FAF2(FE3EFEANCFEIIFEsIFTIFB)
Fig. 2

RCON and RAFA are the position data display within 360°,
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7.

Power On/Off and NC Reset

Coordinate value of the NC rotary table on the work coordinate system is changed to any value within 360°
carresponding to the actual coordinate value by the following cperations.

(1) Power ON/OFF
{2) Machine lock ON to OFF

{3) NC resetto clear alarm A

Itis possible to select whether or not the coordinate value (on the work coordinate system) of the NC rotary
table is changed to any value within 360° by the NC reset operation for other than clearing alarm A, using
the parameter (NC optional parameter {bit) Na. 2).

Bit 1 of NC optional parameter (bit) No. 2:

1. Reset to a value within 360°
0........ Not reset

Nate that the "NC reset” includes the following operations:
- Pressing the NC RESET button

- Mode reset operation
{Resetting the mode by selecting the manual mode on the operation panel}

- Machine lock ON/OFF operation

- Reset by M code (M02, M30)
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8.

8-1.

Sequence Restart and Home Position

Sequence Restart

With the multi-turn NC rotary table, returnto the restart coordinate is accomplished within 360° movement
by the sequence restart operation. In other words, positioning at the sequence restart point is carried out
within one turn from the actual position and that position is taken as the restart coordinate.

Direction of the table rotation is determined based on the relationship between the actual coordinate and
the sequence restart coordinate.

Example:

I 360° 720° 1080° 1440°
| ] | |

Y

1 | H | |
00

Assume that the actual coordinate is “1080".

N198 . ... X50
N189 .... G90 C540

If restart is to be carried out from N199, the positioning at the sequence restart position occurs in the
following manner.

Since the restart coordinate is 540°, the table rotates in the reverse direction by 180° from 1080°
coordinate to carry out positioning at 900°. Then, the actual coordinate is changed from 800° to 540°.
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8-2. Home Position
8-2-1. Paositioning at Home Position
The multi-turn NC rotary table carries out positioning at the home position inthe shortest path (within 360°
turny.
Example:
()
| 360° 720° V10800 1440°
| ] -
] I 1 | I o
0° U |
(B) (A)
Assume that 0° position is the home position.
(1) When the actual coordinate is 960°:
Positioning is carried aut at the home position coordinate 1080° (0° position) in the forward rotation.
(2) When the actual coordinate is 840°:
Positioning is carried out at the home position coordinate 720° (0° position) inthe reverse rotation.
(3) When the actual coordinate is 900°:
The case where the actual coordinate is equidistant from the two home position coordinates:
Positioning is carried aut at the home position coordinate 1080° (0° position) in the forward rotation.
That is, if the rotary table is equidistant from the two home positions, positioning at the home
position is carried out in the forward direction.
8-2-2. Incremental Command After Positioning at Home Position
When an incremental command is specified in the block immediately following the home position
command (M60, G30), the incremental command is executed in reference to the coordinate which the
rotary table took just before the execution of the home position return command.
Example:
360" 720° 1080° 1440°
] | | | ' | -
1 | i | | -
0°
Assume that 0° position is taken as the home position.
N101 G90 C960
N102 M&0
N103 G881 C100
N101 ... .. Positioning at 960° position
N102 ... .. Positioning at the home position (1080°)

N103 ... .. Positioning at 1060° {960 + 100) from 1080°
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Work Zero Offset

The setting range of the work zero offset is indicated below:
—9999.999 - +9999.999° or —9999.9999 - +9999,9999°

When the G892 command is specified, the work zero offset value is calculated so that the actual coordinate
will take the coordinate value specified.
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10. Limit Check

The setting is made so that rotary table movable range is as indicated below on the machine coordinate

system (H = Q).
—9720 - +9720° (actual coordinate display, for = 27 turns)
Therefore, on work coordinate systems, the limit value is increased/decreased by the value equivalent to

the work zero offset amount.

8620° 9820°
- ra3 » Work
Work zero :;:tr:ri:ate
I ] : V e ] | 1
| ! ] =
Mulﬁ-tlilargl A ) +
rotary table Machine zero ;
oo x . coordinate
9720° system

9720°
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11. Installation of Multi-turn NC Rotary Table

Use of a multi-turn NC rotary table requires the setting of system parameters as explained in SECTION 2,
11-1.

If the NC rotary table is to be rotated while the machine zero offset has not been set, rotate it only in the
farward direction.

If it is rotated in the reverse direction while the machine zero offset has not been set, an alarm occurs
(alarm A 1243 CON 0 pass). When the alarm lamp is illuminated, turn off the power supply to the NC ance
and then turn it back on.

After the installation of a multi-turn NC rotary table, set the system parameters. (Refer to 11-1.) After the
system parameters have been set, always backup the set data by pressing function key [BACKUP]. Note
that the set system parameter data will be cleared if power to the NC is turned off before the data backup
operation.

The data backup operation is explained below:

ﬁ PARANETER SET \

197/07/15 14:10:00

=BA

\ ‘ PUMCH \ ‘ ‘ ‘ BACKUP‘ [EXTEND]/

CUE2ECEIESIESIETIFES)
(1) Press any one of the mode selection keys; ZERO SET, TOOL DATA, and PARAMETER.

(2) Press function key [F8] (EXTEND).
This displays the screen as indicated above.

{3) Press function key [F7] (BACKUP).

A prompt "= BA” is displayed on the console line and data backup is executed continucusly. Afterthe
completion of backup of data, a prompt “=" appears on the console line.

This backs up the data.

NOTICE . After setting system parameters, carry out data backup operation, turn off the power supply
once and then turn it back on again.
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11-1. Setting System Parameters

11-1-1. Machine Zerg Offset

Calculation, setting, and addition of the machine zero offset data for a multi-turn NC rotary table are carried
out as explained below.

(1) Calculation

Machine zero offset (within 360°) is calculated from the actual position {CON within 360°) of the
multi-turn NC rotary table.

Calculation is made so that the machine zero offset data always falls within within 360°.
{2) Setting

Set the value which will fall within within 360°.
(3) Addition

The value set is added to the present machine zero offset data.

Carry out this operation in such a way that the value always falls within the range of 0 and 359.999°.

11-1-2. Home Faosition Data
The home position data for the rotary table should be within the range below:
within 360°

Nate that the setting of home paosition is not necessary if not required.

12. Alarm List

1243 CON O pass
The SRSCON (final command value) value becomes negative. This alarm occurs if the SRSCON
goes to the minus side from point A.
[Index] AXIS
[Code] SRSCON value (hexadecimal) at an occurrence of alarm
[Probable Faulty Locations]
1)  Setting error of system parameter (machine zero)
2) Wrong command value (point left to the machine zero is specified)
[Operation Example] An alarm occurs when X-axis moves beyond X0 under the following setting:
Machine zero : 2000.000
—travel limit : —2500.000
Programmed command : GO X-2001.000
[Measures to Take]

1) Reset the machine zero at system parameter.
2) Change the command value (must be to the plus side from the machine zero).
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SECTION 1 OUTLINE

This function processes rotational axes in the same manner as linear axes, enabling the planes including
the rotational axis to be selected. Cylinder side-surface machining can be executed by simply designating
the usual plane machining image on the plane which is obtained by developing the cylinder side-face.

Z A (2)

>
Y
<
'

X X< -
E"’-’__.-
a) Rotational axis is used to execute plane b) The plane which is obtained by
development of the cylinder side-surface. developing the cylinder side-surface is
designated using aG code (G17,G18,
or G19).
LA
Z
P
: Q
]
N\ v
— D
:
: X
| SR —
¢) The same image as that used for d) Cylinder side-surface machining
normal plane machining is designated, proceeds.

and machining begins.
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SECTION2 PROGRAMMING FORMAT

Follow the procedure below to execute cylinder side-surface machining:
(1) Select the plane which includes the reotational axis (G17, G18, or G19}.
{2) Turn on the cylinder side-surface machining mede (G175R__ ).

(3) Designate machining commands. (For details regarding machining commands, refer to
SECTION 2, 3. "MA- CHINING COMMANDS".)

- Designate rotational axis commands in units of “"degrees”.

- Designate F commands in terms of the feedrate on the plane which is obtained by developing the
cylinder side-surface.

{4) Turn off the cylinder side-surface machining mode (G174).

1. Cylinder Side-Surface Machining Mode

- Cylinder Side-Surface Machining Mode ON
G17 Xp_¥Yp_
G18 Zp Zp_ G175 R_
G19 Yp_Zp_

G17 : XpYp Plane selection
G18 : ZpXp Plane selection
G19 . YpZp Plane selection

Xp : X-axis, U-axis, or the rotational axis whose corresponding basic axis is X-axis
Yp  Y-axis, V-axis, or the rotational axis whose corresponding basic axis is Y-axis
Zp . Z-axis, W-axis, or the rotational axis whose corresponding basic axis is Z-axis
{For details regarding the “corresponding basic axis”, refer to SECTION 2, 2 which
follows.)
G175 . Cylinder side-surface machining mode ON
R : Cylinder radius (1 - 5000 mm)

The axes included in the selected plane are determined by the axis address in the block where plane
selection is designated.

Example:
GI7A X A=-Y)y.............. AX plane
GI7BY B=X)............... BY plane
G18C Z (C=-X) ............. CZ plane
GIBA X (A=2Z) ............... AX plane
GI9BY B=-24.............. BY plane

(
GI1I9C Z (C=Y)............... CZ plane
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- Cylinder Side-Surface Machining Mode OFF
G174

[Supplement] 1. Inthe cylinder side-surface machining mode, be sure to designate the plane which

includes the rotational axis.

2. A plane cannot be selected using the basic axes, corresponding rotational axes,
and parallel axes.

3. Therotational axis hame, ratation directian, and the corresponding basic axis must
be designated in advance at the “rotation axis” parameter. (For details regarding
the “rotational axis” parameter, refer to T of this manual.)

4, Select the multi-turn specification for the additional exis. Set “1” for appropriate bit
of NC optional parameter (bit) No. 39.

Bit bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O
No, 39 Multi-turn | Multi-turn | Multi-turn
C-axis B-axis A-axis
5. Rotational axis addresses “A”, “B", and “C” are designated as angle commands.

6. Do not designate both the plane selection command {G17, G18, or G19) and the
cylinder side-surface machining mode ON command (G175) in the same block.

7. The following functions can be desighated only in the cylinder side-surface
machining mode.

a) Arbitrary angle chamfering function

b) Coordinate calculation function

¢) Cutter diameter compensation function
d) Graphics enlargement/reduction function

e) Area machining function

8. The cylinder side-surface machining mode cannot be called or canceled in the
following modes.

a) Fixed cycle function

b) Cutter diameter compensation function
c) Area machining function

d) Coordinate calculation function

e) Arbitrary angle chamfering function

fy  3-D coordinate conversion function

8. The following commands cannot be designated in the cylinder side-surface
machining mode.

a) 3-D coordinate conversion function

b) 3-D circular interpolation
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Corresponding Basic Axis

In cylinder side-surface machining, the rotational axis is replaced by a basic axis. The basic axis which is
used to replace the rotational axis is referred to as the “corresponding basic axis”. This corresponding
basic axis can be either of the twa basic axes which are not used as the center (pivot) axis of the rotational

axis.

The plane which is formed by the corresponding basic axis and the center {pivot) axis is identical to the
plane which is obtained by developing the cylinder side-surface.

When the Z
comresponding
basic axis of the A(-Y)
A-axis is =Y
X
- When the A {2)
corresponding
basic axis of the v
A-axis is Z
X
When the Z
correspoending
basic axis of the Y
B-axis is X
B(X)

B.Y piane When the e :I,

corresponding X B(-2)
basic axis of the

B-axis is -Z
zZ Z When the Z C{-X
4 c corresponding
U N o- basic axis of the
S I C-axis is X Y
C P Do
s I
o Lo When the Z
v © b e—t » ) comesponding
X X Y basic axis of the
C-axisis Y C
C-Z plane ’

The directions of the corresponding basic axes shown above conform to the 1ISO Standard.
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3. Machining Commands

The machining command is executed after the cylinder side-surface machining mode has been switched
ON. The cylinder side-surface length is then converted to degrees in order to designate the rotational axis.

The conversion farmula is given below.

Actua! position Center (pivot) axis

Target position

Rotational axis command value [*] @ g = 360¢

2nR
{: Length of plane which is obtained by developing the
cylinder side-surface
R: Cylinder radius

The F command is desighated by the speed on the plane which is ocbtained by developing the cylinder
side-surface. For details regarding the method for obtaining the cutting feedrate, refer to T, 3-5. 3-6 of this
manual.

[Supplement] 1. When referring to the Programming Manual regarding the command procedures, it
should be noted that, unless otherwise stated, the X-axis is the horizontal axis, the
Y-axis is the vertical axis, and the Z-axis is the axis which is vertical to the selected
plane. The |, J, and K commands should be considered in the same manner.

(1) Positioning (G0Q0) and Linear Interpolation {GO01)

Except for the feedrate command, program commands can be designated in the usual manner in
the positioning and linear interpolation modes. Angle commands (AG) can also be used inthe usual
manner. For further details, refer to the Programming Manual.

{2) Circular Interpolation {G02, G03)

Arc on the G17 (Xp-Yp) plane Go2
Xp Ypl J F_
G03
Arc on the G18 (Zp-Xp) plane Go2
Zp Xp K_I_F_
G03
Arc on the G19 (Yp-Zp) plane Go2
Yp Zp J K F_

G0o3
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Plus or minus distance between the start paoint and the center of the Xp-axis

Plus or minus distance between the start paint and the center of the Yp-axis

Plus or minus distance between the start point and the center of the Zp-axis

: Cutting feedrate (speed on the plane which is obtained by developing the cylinder
side-surface)

mx e —

Example:
) When cylinder radius R = 50 mm
X
[mm] A
30
10x
0 . . A
0 50« 9O 100 #  [mm]
0 180 324 350 * ]
G17 A0 X=10::3.14
G175 R50
Go1 A324 Fs00
G03 A324 X=30::3.14 I=104:3.14 JO
Go1 AOD
G174

The rotational axis designation cannot be made until the cylinder side-surface length has been
converted to an angle value (°).

For the above example:

- Rctational axis is the A axis.

- Corresponding basic axis is the Y axis.
Therefore, the A and J address characters are designated in units of degrees.
Rotational axis parameters

Axis Name : A-axis
Ratation direction : Plus
Corresponding basic axis —Y axis
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{3) Cutter Radius Compensation (G40, G41, G42)

Cutter radius compensation is executed on the plane which is obtained by developing the cylinder
side-surface. Function and commands are the same as usual. Refer to the Programming Manual
for detail.

{4) Arbitrary Angle Chamfering

When chamfering (C-chamfer, R-chamfer) a corner having an arbitrary angle, simply designate the
corner apex and the chamfer amount. The start and end points for chamfering will then
automatically be determined, and chamfering will be executed accordingly.

G17 (Xp-Xp) plane CHFC

CHFR
G18 (Xp-Xp) plane CHFC

} Xp_Yp_[Q_]I_][J_]

} Xp_Yp_[Q_]IK_11_]
CHFR

G17 (Xp-Xp) plane CHFC
} Xp_ Yp_[Q_1_1IK_]

CHFR
CHFC :  C-chamfer command
CHFR :  R-chamfer command
Xp, Yp, Zp : Corner apex coordinate value
L :  Chamfer amount (0 - 2099999999 mm)
Q 1 Travel amount after chamfering (0 - 2099999989 mm)
I, J, K : Virtual advancing direction (direction vector of Q)
I Xp-axis direction
J oo Yp-axis direction
Z o Zp-axis direction
[Supplement] 2. The “L" chamfer amount and the “Q" travel amount after chamfering are always

designated as length commands.
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Example:

[mm]

160 —

50—

o

When cylinder radius R = 32.831 mm

G17
G175
CHFC
CHFR
CHFR
CHFC
G174

60

108

R31.831
Go1

80

144

BO

B108
B144
B270
B288

Y50

Y50
Y150
Y150
Y50

150

270

160

288

L20
L30
L20
L10

: =B
200  [mm]
360 [°]
F2000

Q30 1 JO

Address characters B and | are designated as angle values (degrees).

Rotational axis parameters

Axis name
Ratation direction
Correspaonding basic axis

B-axis
Plus
X-axis
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{5) Fixed Cycle

Fixed cycle machining is executed in the cylinder side-surface coordinates. A conventional linear
axis is used as the cycle axis.

Shift amounts I, J, and K in the fine-boring (G76) and back-boring (G87) cycles are designated as
angle values when corresponding rotational axes are present. However, “I" (depth of cut per pass)
and “J” (tool tip retract amount) in the deep-boring cycle (G83) are designated as length values,

regardless of the plane which has been selected.

Far details, refer to the Programming Manual.

P1

Example: Fine-boring cycle
i When cylinder radius R = 50 mm
z
—~———: Cutting feed
{mm)] .
< - Rapid feed
10 7] O mmmms oo mssnm———- >0
bl o i Lo
Y A
0 — o] 1
i
|
I
H
i
]
I
I
1
1
!
1
]
t
________ -
)
50 — 3
T T >
mm
50 200~ Imm
3 9
60 80 ]
Goo Z10
G17 AOD X0
G175 R50
G76 AB0 x50 Z-50 RO 10 J20
G174

F100

Address character “J” represents the shift amount in the A-axis (-Y axis) direction, and is therefore
designated as an angle value (degrees).

Rotational axis parameters

AXis name

Ratation direction

Corresponding basic axis

A-axis
Plus
-Y
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Example: Deep-boring cycle

When cylinder radius R = 50 mm

Z
A
- 1 Cutting feed
{mm)] .
—-----_ Rapid fesd
10 ™ o -
?
\
0 A A AlA
' AL
\ ' HE
i 1
J Ald
Pl 1
i 1
il :
11 [}
Y .
1 |
P!
1
— 4
T T T > A
0 _5_:5}_,1, 2%0 , [mm]
60 80 [°]
G17 GO0 A0 X0 210
G175 R50
G83 A80 x50 Z-50 RO 10 J30 P1 F2000
G174

Address characters | and J in the deep-boring cycle must be desighated as length values.

Rotational axis parameters

Axis hame : A-axis
Rotation direction : Plus
Corresponding basic axis =Y

[Supplement] 3. Shift amounts I, J, and K in the fine-boring (G76) and back-boring (G87) are
designated for the Xp-, Yp-, and Zp-axis directions, respectively.
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{6) Coordinate Calculation Function
A coordinate calculation operation is executed in the cylinder side-surface coordinates.
The following commands are designated as angle values (degrees):

Reference point coordinate, | and J of the grid, staggered grid, and square (interval in the horizontal
and vertical directions), Q and R of the staggered grid (stagger interval in the horizontal and vertical
directions)

For details, refer to the Programming Manual.

Example: Grid X

X
4
[mm]
30 han C C’ \’) C L9}
20 — o > e > O
10 — e’ L) <> O 0
0 — O O O < o)
T T T T T > A
10 20 30 40 [mm]
0 11.459 45.836 [°]
G17 AD X0
G175 R50
G83 G81 RO Z—-15 F100
A0 X0
GRDX [ AD Z0 ] 111.459 J10 K4 P3

G174

Address character “I” represents the shift amount in the A-axis (—Y axis) direction, and is therefore
desighated as an angle value (degrees).

Rotational axis parameters

Axis Name : A-axis
Rotation direction : Plus
Corresponding basic axis =Y
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(7) Area Machining

Areamachining is executed in the cylinder side-face coardinates. A conventional linear axis is used
as the cycle axis.

The coordinate values of the reference paint, | {length in the horizontal-axis directiony, and J (length
in the vertical-axis direction) are designated as angle values (degrees) when corresponding
ratational axes are present.

Far details, refer to the Programming Manual.

Example: Surface machining

X
A
{mm]
) 7
o )
0o &
T T i A
4] 10 50 [mm]
0 11.495 57.295 [°]
Gi8 G0 AQ X0 Y0
G175 R50
FMILR Al11.458 X10 Y-50 145.836 J40 KA1 P70
Q10 RO DA F1

G174

Address character " represents the length in the A-axis {Z axis) direction, and is therefore
designated as an angle value.

Rotational axis parameters

Axis hame : A-axis
Rotation direction : Plus
Corresponding basic axis =Y
[Supplement] 4. In area machining, the | command is for the horizontal axis direction and the J

command is for the vertical axis direction.
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Table 1

| (Harizontal axis) J (Vertical axis)

G17 | Angle command in the A-axis (—Y-axis) direction Length command in the X-axis direction

Angle command in the B-axis (X-axis) direction Length command in the Y-axis direction

G18 | Angle command in the C-axis (—X-axis) direction | Length command in the Z-axis direction

Angle command in the A-axis (Z-axis) direction Length command in the X-axis direction

G19 | Angle command in the B-axis (—Z-axis) direction | Length command in the Y-axis direction
Angle command in the C-axis (Y-axis) direction Length command in the Z-axis direction

The above table is effective only when the rotation directions of rotational axes and the corresponding
basic axes conform to the SO Standard. The corresponding basic axis is shown in parentheses in the
above table.
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SECTION3  ANIMATION FUNCTION

A graphic display of the cylinder side-surface machining operation can be executed. Note however only
tool movement on the square paole which is obtained by developing the cylinder can be displayed.

{1} Blank Definition

The blank is defined as a square pole, as shown below.

R
@“ h

=
—
-
-

Y - ¢ -
h :  Cylinder height
¢ .  Circumferential length (range of rotational axis movement)
t :  Lengthequivalent tothe radius (an arbitrary value can be designated because there is no

display in the radial direction.)
{2) Screen Data
Screen data for the cylinder side-surface machining is designated as shown below.
{a) 1st Page
Rotational axis

Designate a “»<" setting.
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{b) 3rd Page
Drawing center and drawing range

In addition to conventional length (mm) settings and adding operations, angle (°) settings
and adding operations are alsa possible.

[F1 (SET) “Setting value (*)"; D [WRITE]

By designating “;D”, the angle value is converted to a length value based on the conversion
coefficient,

Calculation Coefficient (mm/*)
Set the cylinder radius value followed by “;R”.
The following calculation will be performed:
27 <"setting value”/360

This value serves as the coefficient for converting the angle value (°) to a length value
(mm).

If the coefficient determined here is different from that in the program (value for address
“R” designated simultaneously with the G175 command), the animation function will be
inaccurate.

{c) 4th Page
Master axis designation

Designate the name of the rotational axis. The cursor direction will be fixed in the
corresponding basic axis direction (desighated by rotational axis parameters).

[Supplement] 1. All settings other than those described above are executed in the usual manner.
For details, referto SECTION 4 "ANIMATION FUNCTION” of the Special Function
No. 1 Manual {(Publication No. 4118-E}.

2. Evenif 360° is exceeded during machining operation, coordinates will be displayed
consecutively. However, the blank definition “L" basically must be within the
following range’ 0 = ¢ = 360°. Designate the movable range of the rotational axis
taking this into consideration.
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SECTION4  ALARM CODES

2249 Data word: 'R’

[Code]

1—

2—
3—

'R’ command value for arc radius command is outside the allowable range:(-99999.999) -
(+99999.999) or zero (0).

The R command value inthe G175 mode (cylindrical side surface cutting ON) is outside 1 to 5,000
mm.

Or, the G131 command (Super Hi-NC control mode ON) block has a R command (Minimum Block
Length on Shape Reconstruction) of which value is out of the setting range.

With G178 or G179, the taper angle command R and the gap between taper start and end points
(K, I) were specified at the same time.
'R’ command is 0.

A calculation error occurred during analysis of the taper angle command R specified with G178 or
G179.

Others—>Command value in hexadecimal
[Prabable Faulty Locations]

'R’ command value in a program

Program Example:

GOX0Y0

G2X100R0F 100 <— Alarm code 2
[Measures ta Take]

Specify the carrect command value.

Or, refer to the instruction manual, and order the value of Minimum Block Length on Shape
Reconstruction which is appropriate for the G131 command block.

2263 Data word: G code

Wrong G code command

[Code]

1—>

2—>

3—
4>
5>
6>
7—>

8>
9—

G11/GB8 (parallel/rotation shift of coordinate) and G10/G88 {cancel of parallel/rotation shift of
coordinate) are specified during the G236 (copy) mode.

G11/GB9 (parallel/rotation shift of coordinate), G10/G68 (cancel of parallel/rotation shift of
coordinate) and G237 (copy mode off} are specified in the G51 (shape enlargement/reduction)
mode.

G11/Ge9 (parallel/rotation shift of coordinate), G10/G68 (cancel of parallel/rotation shift of
coordinate) and G237 (copy mode off) are specified during coordinate calculation.

G30 (positioning at home position) is specified in other than a normal mode.

G92 (work coordinate system setting) is specified in other than a normal mode.

G92 (work coordinate system setting) is specified in the G51 (shape enlargement/reduction)
mode.

G92 (work coordinate system setting) is specified in the G10/G68 (cancel of parallel/rotation shift
of coordinate) or G236 (copy) mode.,

G41 (cutter offset to left) or G42 (cutter offset to right) is specified in other than a normal mode.
G31 (skip) command is specified in other than a normal mode.

14— G41 (cutter offset to left)y or G42 (cutter offset to right) is specified during the execution of the

graphic function.

15— The fixed thread cutting cycle is specified during parallel or rotation shift of the coordinate inthe

G11 mode. G178, G179, TRDL, or TRDT command was executed during the following
operations; Enlargement/reduction(G51), coordinate parallel or rotational shift{G10),
copy(G236).
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16— The cutter radius compensation command is specified in the 3-D circular interpolation mode.
17— The 3-D circular interpolation command is specified in the cutter radius compensation mode.
18> The axis name designation (G14) is specified while any of the following operations is in progress.

LoHdourR=

10)

Local coordinate system setting (G11)

Scaling (G51)

Fixed cycle

Cutter radius compensation {G41 or G42)

3-D tool compensation (G44)

Tool length offset (G54, G55, G56)

Circular interpolation mode including 3-D circular interpolation (G02, G03, G172, or G173)
3-D coordinate conversion (G69)

Cylindrical surface side machining (G175)

An address character other than O and N is not designated after the designation of cutter radius
compensation cancel (G40).

20—> Work coordinate system setting (G92) is specified during 3-D coordinate conversion {(G69).

21—> The 3-D coordinate conversion ON or OFF command (G68 or GB%) is specified inthe G14 made.
22—> The 3-D coordinate conversion ON or OFF command (G68 or GB9) is specified in the G11 made.
23—> The cylindrical side surface machining ON or OFF command (G175 or G174) is specified while

1)
2)
3)

any of the following operations is in progress.

Fixed cycle
Area machining
Cutter radius compensation

24> The cylindrical side surface machining ON or OFF command (G175 or G174) is specified while

coordinate calculation or arbitrary angle chamfering is in progress.

25—> The cylindrical side surface machining ON or OFF command (G175 or G174) is specified during

3-D coordinate conversion (G69),

26—> The cylindrical side surface machining ON command ((G175) is specified when the plane not

including a rotary axis is selected.
Note: This alarm occurs if the cylindrical side surface machining is attempted on the machine not

provided with a rotary axis having a limited or unlimited rotation range.

27—> The 3-D coordinate conversion command (G89) is specified in the cylindrical side surface

machining mode (G175).

28—> A 3-D circular interpolation command is specified in the 3-D coordinate conversion mode (G69).
[Probable Faulty Locations]

G code in a program

Program Example:

G52X0 WRITE
[Measures to Take]

Correct the program error which is specified by the alarm code displayed.
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SECTION 1

OUTLINE

The 2-pallet APC pallet identification function is used with parallel 2-pallet AFCs and rotary 2-pallet APCs
ta determine whether the pallet on the machine table is an "A” {or L) pallet or a “B” {or R) pallet. This

identification function can be executed in the part program using system variables and the pallet
identification command.

Machine

Table

< Paraligl 2-pallet APC>

APC unit

Machine

Table

APC unit
<Rotary 2-pallet APC >

B
B
A Table Table
A

< Gate type vertical loading APC>

< (Gate type horizontal loading APC >
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SECTION2  SYSTEM VARIABLES FOR PALLET

IDENTIFICATION
Name VPLTK
Descriptian Type of pallet on the machine table
Attribute READ only
Data 10 A (L) pallet
2: B (R) pallet
{0: No pallet, or pallet ID not possible)

Program example:

NQO1 IF [VPLTK EQ1] N100
IF [VPLTK EQ2] N200
MSG [PALLET NG] ........ Used only when the message function is provided

GOTO NEND
N100 {part program for A-pallet)

GOTO NEND
N200 {part program for B-pallet)

NEND Mo2

Program proceeds to “N100" for A-pallet, or to “N200" for B-pallet. Program changes according to
the identified pallet.
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SECTION 3  PALLET IDENTIFICATION COMMAND

2730

2453

This command enables the program to determine whether the pallet on the machine table is an "A” (L) or
“B" (R) pallet.

Programming Format

[RP = M289]
M289 : Pallet identification command
RF = : Data of the pallet on the machine table
Eo S A (L) pallet
w2 B (R) pallet

Application Example (Program Example)

N100 M&0
N200 RP =1 M289

After a pallet change occurs, the pallet on the machine table is identified. If the pallet is an "A” pallet,
program operation continues. If the pallet is not an“A” pallet, an alarm of level B will be activated and the
pragram will be stopped at the N200 block.

Alarms

Pallet discrimination NG
When the pallet is checked according to the *M289 RP=*" command, the pallet being checked is
not the designed one.
[Index] None
[Character-string] None
[Code] None
[Measures to Take]

Press the RESET button, and execute the command again. At this time, check the VPLTN system
variable to determine the pallet type.

Data word: ‘RP’

RF command value is improper.
[Code] Hexadecimal of RP command value caused an alarm
[Measures to Take]
Press the RESET button and designate again.
Designate 1 or 2 for an RF command value.
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2731 Data word: RP

RP command value is improper.
[Index] None
[Character-string] None
[Code] Hexadecimal of RP command value caused an alarm
[Measures ta Take]
Press the RESET button and designate again. Designate 1 or 2 for an RP command value.
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SECTION 1 AUTOMATIC SELECTION OF ANIMATION
DATA FILE AND TOOL LIST FILE

By the "NC SAVE” operation, the |GF function transfers the animation data file and the tool list file at the
same time the machining program is transferred to the program storage area inthe NC. Ifthe parameter is
sa set that these files are naot created, the files are not transferred.

At the NG, when program selection is made, the animation data file (extension of ADT) and the tool list file
(extension of UTT), both having the same file name as the machining program are automatically searched
and selected. Based on the selected animation data file and the tool list file, the NC enters the animation
data and displays the toal list.

The animation data file and the tool list file are briefly explained in what follows. Automatic selection of the
animation data file and the tool data file by the program selection operation at the NC is also described.
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1.

1-1.

Overview of Animation Data File and Tool List File
The animation data file and the tool list file are briefly explained below.

Animation Data File

The animation data file contains the definition of the workpiece blank shape which is expressed by the
UGC (user graphic commands). The file name is the same as the program and assigned with the
extension of ADT. The NC enteres (sets) the workpiece hlank shape used for animation display based on
the data in this file. The basic rules applied to the animation data file are:

(1) The file name of the animation data file is the same as the name of the machining program
which uses the animation data file. Extension is fixed to “ADT".

If the machining program name is ABC.MIN, the animation data file to be used for this program is
ABC.ADT.

(2) The attribute of the animation data file is sequential file, and the number of characters in a
record is within 158 characters.

{3) The animation data file should not contain S, T, M, and G codes which are used in ordinary NC
machining, the sequence names and program name. The M02 (program end code) is valid and
the data up to M02 is interpreted as the UGC. The data which follows MQ02 is ignored.

{4) The UGC is the command which can be interpreted as the NC's animation data.

Example: DEF WORK][n]
ORGIN H1
INDEX A0
CYLNDR 0P,[250,0],266,0,81
CYLNDRI 0P,[250,0]10,0,81
END

These from DEF to END are called the UGC.

(3} In the animation data file, the symbol “$” which is used in a program to indicate the program
continues to the next line cannot be used.
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1-2.

Tool List File

The tool list file contains the tool data such as the tool number and tool type of the cutting tools to be used
for the machining program. The file name is the same as the machining program and assighed with the
extension of UTT. The NC enters the tool number, tool classification number, tool diameter, tool nose
angle and tool nose radius as the data to define the tool shape to be used for animation drawing. It also
uses the file for the display of the tool list, explained later. The basic rules applied to the tool list file are:

(1) The file name of the tool list file is the same as the name of the machining program which uses
the toal list file. Extension is fixed to “UTT".

If the machining program name is ABC . MIN, the tool list file to be used for this program is ABC.UTT.

(2) The attribute of the toal list file is sequential file, and the number of characters in a record is
within 158 characters,

{3) A line beginning with “:” in the tool list file is regarded as the comment file and no format check
is made for such lines.
* TLN., TLLMT,DIA, ,NT,PITCH ,ANGL,N-DIA,ONL,OND ...... Comment line
T1,1,2,120.00, ,2.54,120,100.00, 1,1 ... ....... ... ... ... Data line

{4) Upto 128 tools can be set in a tool list file.

{5) The tool list file data is separated into 10 fields, each separated by “,”. For the data having the
unit of “length”, the unit system conforms to the unit system used for creating the machining
program. Since there is no information to indicate the unit system in the tool list file, the unit
system presently adopted for NC operation is used.

Details of each field is explained in Table 1.
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Table 1 Details of Fields in Tool List File Record

Data Attribute,

Field No. | Symbol Contents Unit Range Comment
1* TLN Tool humber Integer 1 to 300 The range varies according to
the specification.
(Standard: 99)
2% TI Tool Integer 1t07 1: Centering drill
classification 2: Drill
number 3 Tap
4. Reamer
5: Boring
6: End mill
7 Face mill
3 MT Material code Integer 1to5 1: Cemented carbide
2 HSS
3 to 5:0thers
4% DIA Diameter Unit integer 0.000 to Space is assumed to be “0”",
mmy/inch 9999.999 mm
5 NT Number of teeth Integer Oto 99 A space and “0” are regarded
to be different indication.
6 PITCH Pitch Unit integer 0.000 to A space and “0” are regarded
9989.999 mm |to be different indication.
7* ANGL | Tool nose angle Unit integer 0. to 180. “0” and space are assumed to
be "180".
g* N-DIA Tocl nose Unit integer 0.000 to Space is assumed to be “0”.
diameter mmyinch 9999.999 mm
9 ONL | Tool length offset Integer 1 to 300 The range varies according to
number the specification.
{Standard: 30)
Entry of a space is allowed.
10 OND Tocl diameter Integer 1 to 300 The range varies according to

offset number

the specification.
{Standard: 30)
Entry of a space is allowed.

The data identified by ***, given to the field number, is used as the tool shape data when program selection

is made.
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2. Automatic Selection Operation

After the completion of machining program selection by the ordinary program selection operation, the NC
executes search in the NC’s program storage area for the animation data file and the tool list file. If the
carresponding files exist in the program storage area, these files are automatically selected.

The procedure how the animation data file and the tool list file are selected in the NC’s program storage
area, following the program selection operation, is explained below. For the purpose of explanation, the
machining program name of “TEST.MIN" is assumed for the program to be selected by the program
selection operation. For the name of animation data file and tool list file, refer to 1.

{1) In the automatic operation mode, press function key [F1] (PROGRAM SELECT) and key in the
machining program name “TEST.MIN" (“.MIN” is omissible.). Press the [WRITE] key, and the
selection of the specified program begins.

(2) After the completion of program selection, the animation data file, having the same file name as
the program name but with extension of “ADT”, is searched.

* Forthe program  “TEST.MIN",

Animation data file “TEST.ADT” is searched.
BN Extension, indicating that the file is
the animation data file
Animation data file name, the same as the program name

{3) It the animation data file corresponding to the selected program, “TEST.ADT” in this example, is
found in the program storage area, the following message is displayed in the console line.

“Reading the animation data file”

At the same time, automatic selection starts and the file is entered as the animation data. The data
is used as the data for animation drawing function.

ﬂ AUTO OPERATION RERL GTSTa N3 %
T97/07/15 T3.10°00

X 39. 500
Y 185. 850
Z -1100.000

C033 O0TST9 F 0.0
N S 0
=Pg *

What is the file name for program sefect 7
Animation data file read

PROGRAM ‘ CHECK

kSELECT DATA ‘ [EXTENy
(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)

If the corresponding animation data file is not found in the program storage area, the operation
advances to the tool list file search.

PART | BLOCK
PHOGRAM‘ DATA SEARCH

ACTUAL
POSIT.
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(4) After the campletion of animation data file search and selection, the tool list file, having the
same file name as the program name but with extension of “UTT”, is searched.

*  For the program “TEST.MIN",

Tool list file "“TEST.UTT" is searched.
Extension, indicating that the file is
the animation data file

Tool list file name, the same as the program name

{5) Ifthe tool list file corresponding to the selected program, “TEST.UTT” in this example, is found
in the program storage area, the following message is displayed in the console line.

“Reading the tool list file”

At the same time, automatic selection starts and the file is entered as the tool data for animation
drawing. The data is also used as the list of tools used for the tool list display function to be
explained later.

///I AUTO OPERATION TSTS. MIN OTSTS N13 16‘\\\
[97/07/15 14110000

X 39. 500
Y 185. 850
Z -1100.000

C0 33 OTST9 F 0.0
N S 0

What is the file name for program select ?
Animation data file read
Tool list file read

PROGRAM | ACTUAL |PART BLOCK
\\&kSELECT POSIT. | PROGRAM | DATA SEARCH

’CHECK‘
DATA [EXTEND]/
(FUIE2IENEFEFIDEIESIFEFESR)

If the corresponding tool list file is not found in the program storage area, the operation advancesto
the next.

{6) This completes the automatic selection of the animation data file and the tool list file following
the automatic program selection.

[Supplement] 1. Automatic selection of the animation data file and the tool list file is executed after
the selection of the machining program if there are corresponding files in the
program storage area. Therefore, if selection of the animation data file and the tool
list file is not successful due to an occurrence of an error, the machining program
can be started since the machining program has been selected correctly.

2. If amachining program has been selected in any operation procedure other than
the “program selection by inputting the program name at the command line”, and if
an error occurred during automatic selection of the animation data file and the tool
list file, it does not generate an alarm because the error in file selection does not
pose a problem for executing the selected program.
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[Supplement]

Selection of the animation data file and the tool list file is independent from each
other. Therefore, if an error occurs during the search of the animation data file,
animation data file selection ends at this point and the tool list file selection
operation is continuously executed. If an error occurs during tool list file selection,
the selection operation stops when the error occurred. Note that if the animation
data file could not be searched, the previous animation data (workpiece blank
shape) is used for the succeeding animation drawing.

For the elements which have “length units” in the animation data, the unit system
selected for NC operation is used.

If the setting for NC optional parameter (bit) No. 48, bit 5is “1”, the offset data set for
the number which is set for “OND” in the automatically selected tool list file is
automatically set for “DIA” in the tool list file. The offset datato be setis 1/2 ofthe
diameter (rounded off to the unit of microns).

For the elements which have “length units” in the tool list file, the unit system is
determined to be “mm” or “inch” according to the unit system selected for NC
operation.

If a decimal point is used, the pasition of the decimal point corresponds to “mm” or
“inch”. If na decimal point is used in the data, it is assumed that a decimal point is
placed at the end of the data.

Example: If “mm” is selected for NC operation

“200" is treaded as “200 mm”.
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3.

Relationship between Program Selection Method and Operation
Method

There are a variety of program selection and operation methods. (For details of program selection and
operation methods, refer to the operation manual of OSP.) In this item, the relationship between the
program selection method, in which the automatic selection of the animation data file and the tool list file is
valid, and the program operation method is explained.

Program selection and program operation methods are summarized below.
Program selection methods:

- Selection by inputting a program name in the command line

- Schedule program selection

- External program selection

- DNC-C mode program selection

- Selection by the operation preparation function for interactively prepared program
Program operation methods:

- A-method operation

- B-method operation

S-method operation
- Multi-volume operation
- Schedule program operation

Please note that some of the program selection methods and operation methods indicated above require
addition of optional specification.

The combinations between the program selection method and program operation method in which the
automatic selection of the animation data file and the tool list file is possible are summarized in Table 2
below.

Table 2 Combinations of Program Selection and Operation Methods for Automatic File Selection

Operation Method A-method | B-method | S-method vl\gltjjlr:jl-e HEUngte Schedule
Command input 2 Z - O X A
Schedule - - C A Pt A
External @ @ C A A X
DNC-C X X X A A X
Operation ready function - C C A A A

[Supplement] Z:  Automatic reading of animation data file and tool list file is executed.

x:  Automatic reading of animation data file and tcol list file is not executed.
A:  Impossible combination

The command input method for program selection includes the selection of a warm up program.
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SECTION2  TOOL LIST DISPLAY FUNCTION

For the setup assisting function, the tool list display function is supported. By selecting the tool list file
which is created in the predetermined format, the function displays the contents of the toal list file on the
screen as the tool list in which the following information is displayed.

(1) Tool List

The contents of the selected tool list file are displayed.

(2) Setup Reqguired Tool List

Far the cutting tools specified in the selected toal list, the function checks whether all of these tools
are set in the tool magazine. If there are tocls not found in the magazine or spindle, such tools are
displayed as the setup required tools.

(8) Unnecessary Tool List

Thefunction checks if, in the magazine, cutting tools not specified in the tool list file exist. Ifthere are
such tools in the magazine, they are displayed as unnecessary tools.

The tool list file is automatically created by the IGF. However, it is possible to create it using the NC's
pragram editing function conforming to the tool list file format.

For the format of the tool list file, refer to SECTION 1, 1-2,

The three types of tool list display indicated above are explained below.
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1.

Selecting the Tool List Display Function

Thetool list display is possible inthe automatic, MDI, or manual operation maode, or in the tool data setting
mode. In any of these maodes, first call the toal list display function by pressing a proper function key and
then select the tool list display screen and the tool list file, the base of the toal list display.

The procedure used for calling the tool list display function in the indicated operation mode or tool data
setting mode is explained in this item. In the next item, the cther operation such as selection of the tool list
display screen is explained.

The procedure for calling the tool list display function is explained assuming the automatic operation
mode. The same procedure may be used in other modes (MDI, manual, tool data setting).

{1) Press the AUTO key to select the automatic
mode. The screen for the automaﬁc AUTO [ MDI J[MANUAL [EDI'I'AUX E’METE% [ZEHOS% {FOOLDAU} [Mac MEI;]
operation mode is displayed. /C?

/FAUTO OPERATION TST9. MEN GTS19 Ni3 16\
[97/07/15 14:10:00

X 39. 500
Y 185.850
Z -1100.000

C033 O0TST9 F 0.0

(FUIE2IENEFEFIDEIESIFEFESR)

PROGRAM | ACTUAL | PART BLOCK CHECK
\SELECT POSIT. |PROGRAM | DATA SEARCH DATA [EXTEN_Dy
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{2) Press function key [F8] (EXTEND) several times until function name “TOQOL FILE DISP” is

displayed for function key [F1].

BLOCK.

CHECK
DATA SEARCH

DATA ‘ [EXTEND]

PROGRAM | ACTUAL | PART
SELECT | POSIT. |PROGRAM

A2 EIDEFEDESFESIETIES)

m AUTO QPERATICN TST9. MIN OTSTS N13 16\
[&7/07/75 T4:10:00

X 39. 500
Y 185. 850
Z -1100.000

C0 33 O0TSI9 F 0.0
N S 0

=EX
=EX
=EX

TOOL FI | RELATI. | RELATI.
\LE DISF | ZEROSET| PRESET [EXTEND]/

(FUIE2IENEFEFIDEIESIFEFESR)

[Supplement] 1. Inthe operation executed inthe tool data setting mode, function“TOOL FILE DISP*

is assigned to function key [F6€]. In the MDI or manual mode, this function is
assigned to function key [F1] as in the automatic mode.

2. Thenumber the function key [F8] should be pressed until the function “TOOL FILE
DISP” is displayed varies depending on the selected mode.
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{3) Press function key [F1] (TOOL FILE DISP).

=EX
=EX
=£X

TOOL FI | RELATI. [ RELATI.
LE DISP | ZEROSET| PRESET

l (EXTEND]

A2 EIDEFEDESFESIETIES)

/7 b

ﬁ AUTD OPERATION AMIN T
[ 97/07/15 14:10:00
% TOOL LIST % FILE WAME :  A.UTT
TOOL TOOL TOOL TEETH NO.
NO. EXIST ITEM VATERIAL  DIAM. /PITCH HNO/DNO
[§ *** CENTER DRILL TIC 10. Q000 5/ 5|

=EX
=EX
=TLLS
LT

FILE USE DISUSED LACK
KSELECT TOOL ¢ TOOL | TCOL

‘ uIT ’ /

CIOE2DCEEDNEEsSFEADED)

This selects the tool list display function and the following functions are assigned to the function
keys as indicated below. The screen changes to the tool list display and if a tool list file has been

selected, the corresponding tool list is displayed.

F1: FILE SELECT
F2: USE TOOL

F3: DISUSED TOOL
F4. LACK TOOL

F7: QuUT

With the operation explained above, the tool list display function is selected. The operation to follow

is explained below.
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2.

2-2.

Selecting the Tool List File

To display the tool lists, the tool list file must be selected. The following explains the procedure used for
selecting the tool list file.

Selection of the tool list file is possible in either automatic selection where the toal list file is automatically
selected when a machining program is selected or manual selection where the required tool list file name is
keyed in after pressing function key [F1] (FILE SELECT).

Automatic Tool List File Selection

In the automatic tool list file selection method, the tool list file is not selected independently, but it is
selected when a machining program is selected.

Inthe machining program selection operation, inthe automatic operation mode, the tool list file (extension
UTT) assigned with the same file name as the machining program is searched. If the corresponding file is
found, it is automatically selected. For details of automatic selection, reter toc SECTION 1, 2 "Automatic
Selection Operation”.

Manual Toal List File Selection

Press function key [F1] (FILE SELECT) and key inthetool list file name. Pressingthe [WRITE] key selects
the specified tool list file. The operating procedure is explained below.

{1) Select the tool list function display function, and display function name “FILE SELECT” for
function key [F1].

SELECT TQOL | TOOL TOOL

ﬂ AUTO OPERAT ION AMIN 7N T
797,07/15 13:10:00
% TOOL LIST #* FILE NAME:  A.UTT
TOOL TOOL ToOL TEETH 0.
NO. EXIST _ 1TEM MATERIAL  DIAM. /PITCH HNO/DNO
{5+ CENTER DRILL TIC 10.0000 aN 5/ 5
=EX
—£X
=TLLS
SLT
FILE ‘IJSE ‘DISUSED LACK ‘ ‘

‘ uunr‘ /
(FUIE2IENEFEFIDEIESIFEFESR)
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{2) Press function key [F1] (FILE SELECT). The following prompt appears on the consocle line;
>LT

The function waits for the input of a file name.

=EX
=EX
=TLLS
»LT

FILE USE DISUSED | LACK
SELECT TCOL ToOL TOOL

‘ auT \

(FUIJE2CEBIFA(FsIFsIFZI(FB)
/9 r
/[ AUTO OPERAT 10N A.MIN [i] N 1\

[97/07/15 18:10:00
# TOOL LIST % FILE NAME:  ALUTT
TOOL TOOL TO0L TEETH NO.
NO. EXIST  ITEM MATERIAL  DIAM. /PITCH HNO/DNO
[5 _ #= CENTER DRILL TIC 10. 0000 N 5/ 5
=EX
-EX
=TLLS
>LT )
FILE ‘ USE msuseo‘ LACK

TOOL TOOL | TOOL{ ‘ ‘ T ‘ ‘/

\ SELECT

CIOE2DCEEDNEEsSFEADED)
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3

Key in the file name following the prompt and press the [WRITE] key.
Example: >LT ABC. UTT [WRITE]

Extension
File name
Thetool list file of the specified file name is selected and the contents of the file are displayed onthe
screen,

With the operation explained above, the required tool list file is selected and the tool data is
displayed according to the selected tool list file.

/F AUTO OPERATIQN A WIN 0 N 1
[27/07/15 14:10:00
* TOOL LIST % FILE NAME : AUTT
TOOL TOOL ToOL TEETH NO.
NO. EXIST ITEM MATESIAL  DIAM, /PITCH HNO/CNO
[5__ *%= CENTER DRILL TIC 10. 9000 4N 5/ 5|
X
=FX
=TLLS
»LT ABC.UTT
FiLE USE DISUSED

LACK
TOOL

TOOL

\SELECT TooL ‘ wIT ‘ /

CIOE2DCEEDNEEsSFEADED)

/F AUTO OPERAT ON A MIN 0 N 7
§7/07/15 14:10:00
¥ TOOL LIST # FILE NAME @ ABC.UTT
TooL TooL TOOL TEETH NO.
NO. EX|ST  ITEM MATERIAL  DIAM. /PITCH HNG/DNO
[1 " ®=  BORING BAR 5 5, 0000 EN 5/ 5]
7 == DAILL HES 2. 0000 2N 2/ 2
3 s+ CENTER DRILL 3 3.0000 3N 3/ 3
4 *%  DRILL 4 4.0000 aN 4/ 4
10 *=* TAP HSS 10. 0000 20N 3/ 2

=EX

=TLLS

LT ABC.UTT
SLT

FILE ’USE ’DISUSED‘LACK ‘

\ SELECT | TooL | TooL TOOL ‘ OUlT‘ /
CCAOE2DEEFEADEIIEBFDEFES)
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[Supplement]

1.  Ifthe [WRITE] key is pressed without keying in afile name, in step 3, the tool list file
(extension of UTT) of the machining program is selected if a machining program
has been selected. [f no machining program has been selected, AUTT file is
selected.

2. Instep 3, itis possible to display the directory of the toaol list files entered to the NC
memory. The procedure to be used to display the directory of the tool list files is the
same as the one used for displaying the directory of the machining programs. The
outline of the procedure is explained below.

In the operation in step 3, key in an asterisk “*” instead of a file name and press the [WRITE] key.

>LT * [WRITE]

/| AUTO OPERATEON AMIN 4] N 1 |\

87/07/15 14710:00
# TOOL LIST * FILE NAME : AU
TOOL TOOL TOOL TEETH NO.
MO, EXIST ITEM MATERIAL  DIAM. /PITCH HNO/DINO
(5 #+  CENTER DRILL TiC 10. 0000 an 5/ 5|
=£X
=EX
=TLLS
>LT *

©RILE |USE ‘D!SUSED‘LACK‘ 4

KSELECT 0L | TOOL TOOL ’ OUiT‘ /

(FAE2NF3IFAFsI(F8I(F7IFa)

/ [AUTO OPERATION AN 0N ?

97/07/15 14710700

TOOL LIST ENTRY INDEX

TOOL LIST FILE PAGE 1
A.UTT

E.UTT

TEST-1.UTT

=EX

=TLLS

SLT *

What is the file name for tool list file select ?

FILE ‘USE ‘D\SUSED‘LACK

\SELECT TOOL | TOOL TOAL ouw‘ )

EDE2)(E3EAEFES)EBIE D(EE)

The screen changes to the tool list entry index screen and the directory of the entered tool list files
(extension UTT) is displayed.

Find the required file name in the directory and select it by keying in the file name and pressing the [WRITE]
key. Pressing the [WRITE] key after moving the cursor to the required file name also selects the file.
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3.

3-1.

Selection of Tool List Display Screens and Display Contents

There are three types of tool list display. They are tool list display, in which the contents of the tool list file
are displayed, the setup required tool list display, in which the list of the tools required to be set up is
displayed, and the unnecessary tool list, in which the list of tools not used for the selected program is
displayed. These display modes are explained below.

Tool List Display

On the tool list display screen, variety of related data such as tool type, material, and tool diameter is
displayed. Therefore, the list is displayed intwo screens: inthe first screen (screen 1), the data necessary
far cutting is displayed and in the next screen (screen 2), the data related with the tool shape is displayed.

{1) Selecting the tool list display screen

{a) Select the tool list display function as explained in 2-2-1 and display the function name “USE
TOOL” for function key [F2].

/i AUTO QPERATION A.MIN 0 N 1\

(97707715 14:10.00
# TOOL LIST % FILE NAME :  A.UTT
TOOL TOOL TOOL TEETH NO.
NO. EXIST  ITEM MATERIAL _ DIAM. /PITCH HNO/DND
[5  *¢  CENTER DRILL TIC 10. 0000 an 5/ 5|
=FX
=EX
=TLLS
LT
FILE ‘ USE ‘msusmh LACK l ‘

TOOL TOOL TOoL

\ SELECT ‘ aulT ‘ /

(FAOE2IESNFAFIFsF7IFsB)
{b) Press function key [F2] (USE TOOL) and the following prompt appears on the console line.
>TL

The contents of the tool list file presently selected are displayed inthe order of the tool numbersin
the tool list file.

On this screen, a line cursor is displayed so that the data can be easily checked on the screen.
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=EX
=EX
=TLLS
LT

FILE USE DISUSED | LACK
SELECT TOOL | TOOL TOOL

|

FOF2ICC3EDDEIEFEBIEFEDNESS)
)
/9 AP (1st page)
mUTO QPERATION AMIN [ N 1\

[ 97/07/15 14:10:00

* TOOL LIST # FILE NAME :  ABC.UTT
TOOL TOOL TOOL TEETH NO.

NO. EXIST  |TEM WATERIAL  DIAM. /PITCH HNQ/DNQ
[1_ ** BORING BAR 5 5. 6000 BN 5/ 5|
2 %% DRILL HSS 2.0000 2N 2/ 2
3 =% CENTER DRILL 3 3.0000 3N 3 3
4 *= DRILL 4 4.0000 AN 4/ 3
10 **  TAP HSS 10. 0000 20N 0/ 2
=EX

TLLS

>TL

SLT

FILE | USE  |DISUSED LACK

KSELECT TOOL | TooL | ToOL uIT /

CIOE2DCEEDNEEsSFEADED)

(2nd page)
/ [ AUTO OPERATION AMIN 0 N 1
[97/07/15 14:10:00
* TOOL LIST % FILE NAME :  ABC.UTT
TOOL TOOL NOSE
NO. EXIST  ITEM DLAM. ANGLE  TOP DiAM.
[1 * BOAING BAR E. 0000 £.080 5, 0000
7 ¥ DRILL 2. 000C 2,000 2.0000
3 #%  CENTER DRILL 3.0000 3.000 3.0000
4 & DRILL 4,0000 4,000 4,0000
19 ®+  TAP 10,0000 30.000  20.0000
=EX
=TLLS
»>TL
=T

FILE | USE  |DISUSED | LACK
KSELECT ToOL | ToOL | TooL uIT

(FUIE2IENEFEFIDEIESIFEFESR)
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()

With the operation procedure indicated above, the contents of the selected toal list file are
displayed. Sincethe variety of data is displayed for a single toal, use the page keys and the cursor
keys to change the display page. The procedure to change the display page is explained below.

Screen change by cursor keys and page keys:

- Cursor key @

The cursor in the screen moves up. When this key is pressed while the cursor is at the top line,
the screen scrolls.

- Cursor key @

The cursor in the screen moves down. When this key is pressed while the cursor is at the bottom
line, the screen scrolls.

- Cursor keys @ and @

The screen changes between screen 1 and screen 2. The cursor remains located at the same
tool number.

- Page key

The screen returns to the previous page. Thetool data display screen changes in units of pages.

- Page key

The screen advances to the next page. The tool data display screen changes in units of pages.

To quit the tool list display, press function key [F7] (QUIT). If a mode selection key is pressed
instead of function key [F7], the tool list display mode is canceled.
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{2) Contents on the Tool List Display Screen

On the tool list display screen, 10 kinds of data set in the tool list file and tool mount status (whether
the tool is mounted in the magazine or not) are displayed. For details of the data set in the toal list
file, refer to SECTION 1, 1-2 “Tool List File”,

m AUTO OPERAT ION A MIN g N 1\

197/07/15 14:10:00

* TOOL LIST # FILE NAME :  ABC.UTT
TOOL TOOL TOOL TEETH NO.
NO. EXIST  ITEM MATERIAL  DIAM. /PITCH HNO,/DNO
[1 ** BEQRING BAR 5 5. 0000 5N 5/ 8|
2 %  DRILL HSS 2. 0000 2N 278
3w+ CENTER DRILL 3 3.0000 aN 3/ 3
4 % DRILL 4 4,0000 aN 4/ 4
10 ®e TAP HSS 10. 0000 20N 30/ 2 | (@) Toollength/

— diameter offset
(@) Tool number // ™ number

{b} Tool mounted status

() Number of teeth

{c) Tool classification and pitch
number
(d) Material —EX ~_(e) Tool diameter
=TLLS
>TL
>LT

FILE ‘USE ‘DISUSED!L,ACK‘ ‘

\ SELECT | TooL | TooL  TooL ‘ ant ’ J
(FANF2IESHFA)(FsI[FB}F Z}MF 8)

{a) Tool number

Displays the tool number to be used. They are displayed inthe order the tools are setinthe tool list
file.

{b) Tocl mounted status

Indicates whether the tool is mounted in the magazine or spindle, or not.

ACT The tool is mounted in the spindle.

NXT The tool is scheduled to be mounted to the spindle next.
Pot number When the tool is mounted in a pot in the magazine.

Fdk

The tool is not mounted in the magazine or spindle.

{c) Tooal classification number
Displays the tool kind.

In the tool list file, the tool kind is set by the code number. On the tool list display screen, the tool
kind is shown by the tool kind name.

1: Center drill 2: Dril 3: Tap 4: Reamer
5: Boring 6: Endmill 7: Face mill
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(d)

()

(f)

(9)

1)

2)

Material
Displays the tool material.

In the tool list file, the tool material is set by the code number, On the tool list display screen, the
tool material is shown by the tool material name. If the setting in the tool list file is 3 to 5, the set
number is displayed.

1:  Cemented carbide
2: HSS
3to0 5: The code number is displayed.

Toal diameter
Displays the tcol diameter.

The value displayed is the nominal value and differs from the tool diameter offset value.

Number of teeth and pitch

Displays either the number of teeth or pitch. If both of the number of teeth and pitch are set inthe
toal list file, priority is given to the number of teeth.

N: When the number of teeth is displayed, the data is followed by N.
P: When the pitch is displayed, the data is followed by P.

Toal length/diameter offset number
Displays the tool length offset number and tool diameter offset number.
mAUTO QPERATION A MIN 4] N 1
[97/07/15 14:10:00
* TOOL LIST # FILE NAME : ABC.UTT
TOOL TOOL NISE
NO. EXIST ITEM DIAM. ANGLE TOP DIAM.
(1= BORING BAR 5.0000 5. 000 5.0000 i
2 DRILL 2. 0000 2.000 2.0000
3 **%  CENTER DRILL 3.0000 3.000 3.000Q
4 ¥ DRILL 4, 0000 4.000 4, 0000
10 ¥ TAP 10.0000 30. 000 20. 0000
X 2) Top diameter
~~_1) Nose angle
=EX
=TLLS
>TL
>LT
FILE USE DISUSED | LACK
K SELECT TOOL TOOL TOOL QUIT /

CIOE2DCEEDNEEsSFEADED)

Tool nose angle

Displays the tcol nose angle.

Tool nose diameter

Displays the tool nose diameter.
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[Supplement] 1.  Onscreen 2, tool number, tool mounted status, and tool classification number (tool
kind number) are displayed as on Screen 1 so that the displayed data can be easily

recognized.
2. If the data exceeds the allowable range, it causes an error.

3. When the unit system is changed between “mm” and “inch”, the set values are not
changed.

3-2. Setup Required Tool List

The list of toals which are not mounted inthe magazine or spindle, in comparison with the tools specified in
the tool list file is displayed. The same information as the tool list explained in 3-1 is displayed except the
“tool mounted status”. Therefore, the list is given in two screens (screen 1 and screen 2).

Since the unnecessary tool list is displayed onthe same screen, the screen is split into two display areas;

the setup required tool list is displayed in the upper area and the unnecessary tool list is displayed in the
lower area.

(1) Selecting the Setup Required Teol List Screen

{a) Select the toal list function display function, and display function name “LACK TOOQOL” for
function key [F4].

m AUTO OPERATION

)

AN oW
(57747715 14-70:00
% TOOL LIST % FILE NAME:  A.UTT
ToOL TCOL TOOL TEETH NO.
ND. EXIST _ ITEM WATERIAL _ DIAM. _ /PITCH HNG,/DNO
(6 *** _CENTER DRILL TIc 10. 0000 aN 5/ 5
X
EX
TULS
>LT
FILE USE  |DISUSED| LACK |
\SELECT TooL | TooL | ToOL auiT /

CIOE2DCEEDNEEsSFEADED)
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{b) Press function key [F4] (LACK TOOL). The following prompt appears on the console line:
>WT

The contents of the setup required tools are displayed in the order of the tool numbers set in the
tool list file.

=EX
=EX
=TLLS
LT
FILE USE DISUSED LACK

SELECT TO0L TOOL ToOL QuIT

A2 EIDEFEDESFESIETIES)
/7

/| AUTO OPERAT |ON A MIN G N 1
97/07/15 14:10:00
#* LACK TOOL LIST # FILE NAME : .
TOOL TOOL TEETH RC.
NO. | TEM MATERIAL  DIAM, /PITCH HNO/DNO
[1 BORING BAR 5 5. 0000 5N 5 5
4 DRILL 4 4, 0000 4N 4/ 4
10 TAP HSS 10, 0000 20N 30/ 2

% DISUSED TOOL LIST *

TOOL NO. T0OL NO. TOOL NO.
7 7 1 1 12 12

13 13 14 14 15 15

16 18 17 17 18 18

20 20 2 22 24 2

=TLLS

>TL

SWT

LT

FILE USE DISUSED | LACK
K SELECT | TOOL | TOOL TOOL auiT j

(FAOE2IESNFAFIFsF7IFsB)
On this screen, the list of setup required tocls is displayed in the upper area while the list of
unnecessary tools displayed in the lower area.

Aline cursor is displayed in the setup required tool list. The cursor moves to the unnecessary tool
list when function key [F3] (DISUSED TOOL) is pressed.
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2

/F AUTO QPERATION A MIN 0 N 1
[ 97/07/15 14:10:00
# LACK TOOL LIST % FILE NAME :  ABC.UTT
TOOL TOOL NOSE
NO. | TEM MATERIAL  DIAM. ANGLE TOP_D1AM.
L1___BORING BAR 5 5. 0000 5.000 5.0000 |
4 DRILL 4 4.0000 3,000 4, 0000
0 TAP HSS 10. 0000 30.000  20.0000

% DISUSED TOOL LIST %

TOOL NO. TOOL NO.
7 7 1 1
13 13 14 14
16 16 17 17
20 20 22 22
=TLLS
>TL
SWT
>LT

TOOL NO.
12 12
15 15
13 18
24 24

FILE | USE  |DiSUSED| LACK
\SELECT TOOL | TOOL | TOOL

‘ uIT ‘ /

A2 EIDEFEDESFESIETIES)

With the operation explained above, the data of the cutting toocls which require to be set up is
displayed. In this list, the same kind of tool information as given in the tool list is displayed. To
confirm all of the tools displayed in this list, use the page keys and cursor keys.

For details of the functions of the page keys and the cursor keys, refer to the explanation given in

3-1.

Contents on the Setup Required Tool List Display Screen

The list displays the tools which are not presently mounted inthe magazine or spindle in comparison
with the tools specified in the tool list file. In this list, all tool data except the tool mount status is
displayed. For details of the tool data given in the list, refer to 3-1 “Tool List Display”.

The screen for the setup required tool list display is split into two areas, and the setup required tool
list is given in the upper area while the lower area displays the unnecessary tool list.

An example of the list display is shown below.
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<Display data in Screen 1>

/[ AUTO OPERAT ION

1)

AMN ¢ N
87/07/15 14:10:00
#* LACK TOOL LIST #* FILE NAME :  ABC.UTT
TOOL TOOL TEETH NO.
NO. ITEM MATERIAL _ DIAM. /PITCH HNO,/DNO
[1 BORING BAR 5 5. 0000 BN 5 &5 1
4 DRILC a 370000 4N 4/ 4
10 TAP H3S 10.0000 20N 0/ 2
* DISUSED TOOL LIST #
TOOL NO. TGIL NO. TOOL NO.
7 7 1 11 12 12
13 13 14 14 15 15
16 16 17 17 18 18
20 20 22 22 24 24
=TLLS
>TL
SWT
>LT
FILE USE DISUSED LACK
SELECT |  70OL | TOOL . TOOL QT /

(FANF2IESHFA)(FsI[FB}F Z}MF 8)

<Display data in Screen 2>

/! AUTO QPERATION

AMIN 0 N T
[97/07/15 14:10.00
# LACK TOOL LIST #* FILE NAME ;  ABC. UTT
TOOL ToOL NOSE
NO. [ TEM WATERIAL  DIAM. ANGLE TOP DIAM,
[a BORING BAR 5 5. 0000 5,000 5. 0000 |
4 DRILL 1 4,0000 4.000 40000
19 TAP HSS 10. 0000 30,000 20,0000
% DISUSED TOOL LIST %
TOOL NO. TOOL NO. TOOL NO.
7 7 1 n 12 12
13 13 4 14 15 15
% 16 17 17 18 18
20 20 2 2 24 24
=TLLS
=TL
ST
>LT
FILE USE DISUSED | LACK
\ SELECT| TooL | ToOL TOOL It /

(FAI(F2I(E3XF a)F 5)[F 6}(F 7)(F B)




4188-E W-26
W. TOOLLIST FILE FUNCTION

{3) Determination of the Setup Required Tools
The tools to be displayed in the setup required tool list are determined in the following manner.

For the system not equipped with the tool life management specification and automatic spare tool
selection specification

In the cutting tools set in the tool list file, those not mounted in the magazine pot or spindle.

For the system equipped with the tool life management specification but not equipped with the
automatic spare tool selection specification

In the cutting tools set in the tool list file, those other than defective tool are not mounted in the
magazine pot or spindle.

Far the system equipped with the tool life management specification and the automatic tool change
specification

Inthe cutting tocls set inthe tool list file, those cther than defective tool in the same tool group are not
mounted in the magazine pot or spindle.

[Supplement] Whether the tool is set in the magazine or spindle is judged only from the tool number.

Therefore, if the tool number is found in the magazine pot, it does not mean that the tool
to be used by the program exists in the magazine.
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3-3. Unnecessary Tool List

The list of tools which are presently mounted in the magazine or spindle but not used by the program is
displayed. How the tools are classified as unnecessary tools is explained later.

Inthe list, the tool humbers of the unnecessary tools and the defective tools (for the system equipped with
the tool life management specification) are displayed. The tools are displayed in the order of the pot
numbers sent from the programmable controller. For the display of the list, only one screen is used
differing from the tool list display or setup required tool list.

(1) Selecting the Unnecessary Tool List Screen

{a) Select the tool list function display function, and display function name “DISUSED TOQL" for
function key [F3].

m AUTO OPERAT ION A.MIN [f] N 1
[97/07/15 14:10:00
#* TOOL LIST #* FILE NAME :  A.UTT
TOOL TOOL TOOL TEETH NO.
NO. EXIST |TEM MATERIAL  DIAM, /PITCH HNO/DNO
[(5  #»=  CENTER DRILL TIC 10. 0090 aN 5/ 5
=EX
=EX
=TLLS
LT
FILE ‘ USE DISUSED‘ LACK ‘ ’

TOOL | TOOL TOOL

\SELECT ' It ’ /

(FUIE2IENEFEFIDEIESIFEFESR)
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{b) Press function key [F3] (DISUSED TOOL). The following prompt appears on the console line:

=T

The contents of the unnecessary tools are displayed in the order of the pat numbers sent from the
external programmable controller.

=EX
=E£X
=TLLS
LT

FILE USE DISUSED | LACK
SELECT TOOL | TOAL TOOL

)

(FANF2IESHFA)(FsI[FB}F Z}MF 8)

i~

m AUTO OPERAT LON AMIN 0N i
[97/07/15 14:10:00
% |ACK TOOL LIST % FILE NAME :  ABC.UTT
TOOL TooL TEETH NO.
NO.  ITEM MATERIAL DIAM.  /PITCH HNO/DNO
1 BORING BAR 5 5. 0000 5N 5/ 5
4 DRILL 4 4,0000 an 4 4
10 TAP HSS 10. 0000 20N 0/ 2

% DISUSED TOOL LIST *

TOOL NO. TOOL. NO. TOOL NO.
[ 7 7 11 11 12 12
13 13 14 14 15 15
16 16 17 17 18 18
20 20 22 22 24 24
>TL

SWT

»UT

> T

FILE ‘use imsusm‘uu(‘ ‘

\SELECT TOOL | TOOL TOOL ' T ‘ /
(FUIE2IENEFEFIDEIESIFEFESR)

On this screen, the upper area is used to display the list of the setup required tools and the
unnecessary tool list is displayed in the lower area.

A line cursor is displayed inthe list so ~that the data check is facilitated. This line cursor movesto
the list of the setup required tools if function key [F4] (LACK TOOL) is pressed.

With the operation explained above, the contents of the unnecessary tools are displayed to be
checked. If the list uses more than one page, it is necessary to use the page keys and cursor keys
to check the entire contents of the list. For details of the functions of the page keys and the cursor
keys, refer to 3-1 “Tool List Display”.

Note that the cursor keys @ and @ are not used in the display of the unnecessary tool list.
If these keys are used, the display area of the setup required tool list given on the same screen is
changed.
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{2) Contents on the Unnecessary Tool List Display Screen

Theunnecessary tool list includes the tool numbers of the tools other than those setinthetool listfile
and the defective taols {only for the system equipped with the tool~ life management specification).
The tools are displayed in the order of the tool pot numbers sent from the external programmable
controller.

The screen for the unnecessary tool list display is split into two areas. The setup required tool list is
given in the upper area while the lower area displays the unnecessary tool list.

<Unnecessary tool list screen:

/ [ AUTO OPERATION A.MIN 0 N 1
[87/07/15 14:10:00
# LACK TOOL LIST #* FILE NAME :  ABC.UTT
TOOL TOOL. TEETH NO.
NO. I TEM MATERIAL  DIAM. APITCH HNO/DNC
1 BORING BAR 5 5, 0000 5N 5/ 5§
4  DRILL 4 4, 0000 Y 4/ 4
10 TAP HSS 10. 0000 20N 30/ 2

# DISUSED TOOL LIST #

TOOL NQ. TOOL NG, TOAL_NO.
[7 7 1 17 12 12
13 14 14 15 15
(@ Tool number /\6/1r3 17 17 18 18
20 { 22 22 24 24
(b} Defective tool >TL
>WT
>UT
>LT
FILE USE DISUSED | LACK
K SELECT | TOOL ; TooL | ToOL T /

(FUIE2IENEFEFIDEIESIFEFESR)

{a) Tool number

Displays the tool number of~ the unnecessary tools.

{b) Defective tool

When the system is equipped with the tool life management specification, an asterisk *” is
displayed for defective tools. When the tool life management specification is not selected, no
defective tool information is given.
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(3) Determination of the Unnecessary Tools
The tools displayed in the unnecessary tool list are determined in the following manner.

For the system not equipped with the tool life management specification and automatic tool change
specificatiaon

Tools for which corresponding tools are not found in the cutting tools set in the tool list file.

For the system equipped with the tool life management specification but not equipped with the
automatic tool change specification

Defective toals, or tools for which corresponding tools are not found in the cutting tools setin the tool
list file.

Far the system equipped with the tool life management specification and the automatic tool change
specification

Defective tools, toals for which corresponding toals are not found in the cutting tools set in the tool
list file, or tools for which the corresponding group number is no-~t set in the tool list file.
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SECTION3 PARAMETERS

NC optional parameter (bit)
No. 48, bit 5

Sets whether or not the tool diameter offset value set for DIA in the tool list file is used as the offset
data for the tool diameter offset number set for OND.

“1";  Thetool diameter set in the tool list file is used for the offset value for the tool diameter offset number.

A value 1/2 the value set for DIA in the tool list file is set for the tool diameter offset value. A value
smaller than microns is rounded off.

‘0" The tool diameter set in the tool list file not used for the offset value for the tool diameter offset
number.
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SECTION4  ALARM AND ERROR

5374 Tool list file read

In

reading the tool list file for program selection, an error was detected in the file.

[Character-string] None
[Code] XYZZZZ77
X—> Cause

0>
1-—>

3>
4 >

9 -

Operation preparation is not completed.

The required field (data) is not found.

The tool list data has a wrong attribute. (The integer, for example, has a decimal point.)
The data is set exceeding its setting range.

More than 128 tool are registered in the tool list.
The same tool number is assigned to plural tools.
Field humber

Tool number

Tool type

Material code

Tool diameter

The number of cutting edges

Pitch

Nose angle

Tool nose diameter

Tool length oftset number

Cutter radius compensation number

Z77777—> Line number where the error was detected (in decimal).

The message lines are also counted.

[Measures to Take]
Correct the field number data in the line indicated by the

5367 Animation data file read

In

reading the animated data file for program selection, an error was detected in the file.

[Character-string]

632—>
633—
634—>
636—>
367—>
638—
639—
640—>
641—>
642—>
643—>
644—>
645>
646—>
647—>
648>

Program end code
ELETE statement
DEF statement
Improper value

lllegal character

User variable

System variable

lllegal command
Program element over
Coordinate data

END statement
Command over
Command format
Additional parameter
Expression

Shape registration area over
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[Code] Line number where the error was detected (in decimal)

Depending on the error content, the actual error line may not correspond to the line indicated by the
code.

[Measures ta Take]

Caorrect the line indicated by the code by removing the error indicated by the character-string code.
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(SELECTION BY WORKPIECE WEIGHT SETTING)
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SECTION 1 OVERVIEW

The servo data of the feed motors (servomotors) used to drive machine tool axes is set assuming the
allowable maximum workpiece weight. In actual operation, however, warkpieces weighing the assumed
maximum weight are handled only rarely and in the operation where workpieces lighter than the set
maximum weight are handled, using the preset servo data cannot always operate the machine at the
maximum performance. The servo data selection function, stated below, automatically selects the servo
file that has the most optimum servo data, in response to the set workpiece weight (weight of table load) to
operate the machine at the maximum performance.
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SECTION2  SETTING THE WORKPIECE WEIGHT

(TABLE LOAD)

1. Operation

m
2

(3)
(4)
)

Select the PARAMETER SET screen.

Press the [ITEM?] or [[TEM|] key to display the WORK WEIGHT SET screen.

If the display setting for this parameter screen is “not displayed”, the screen is not displayed. Inthis
case, change the setting to “displayed”. For details of the setting for screen display/not-display,
refer to 1. "Display Select Screen” in IV. PARAMETER, SECTION 3 DESCRIPTION OF
PARAMETER AND SETTING FROCEDURE in the Operation Manual of OSP-U100M/U-10M.

Set the workpiece weight (in tons) and press the [WRITE] key.
Press the BACKUP key.

When the power is turned on next, the servo data best matching the set workpiece weight is
automatically selected. The maximum workpiece weight of the automatically selected servo
data is displayed for MAX WORK WEIGHT (tons).

NOTICE

: (1) When the setting for the WORK WEIGHT SET item is “0” (initial value), or if the set

workpiece weight exceeds the allowable maximum load of the machine, the servo data
faor the allowable maximum load is selected when the power is turned on.

(2) I the value set for WORK WEIGHT SET is changed, the following alarm message is
displayed.
4217 Parameter setting
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Parameter Setting Display

m PARAMATER

WORK. WE | GHT SETEtong 4
MAX WORK WEIGHT (ton

| 97/07/15 14:10:00
* WORK WEIGHT SET * Tmm

X Y Z
ACT POSIT (MC)  -1234.567 -1234. 567 -1234. 567

T

K SET ‘ I ’ } ‘ 1TEM ‘ ITEM | 1 [EXTENy

Fig. 1
Parameter Setting Range
ltem Effective Command Initial Min. Value Max. Setting
Value Value Unit

Work weight set Setting 0 0 99 ton
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