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SAFETY PRECAUTIONS

The machine is equipped with a variety of safety devices designed to protect prevent accidents and
injuries from occurring. Siill, operators must use the machine carefully and learn not to rely on these
safety devices.

This section describes the general safety precautions required for machine operation. Every operator
must read this section carefully and observe the guidelines it describes.

Before Turning on the Power

(1) Make sure that doors to the operation panel and the electric control cabinet are closed.
(2) Do not put any obstacles on or around the machine.

(8) Turn on the main power switch before turning on the CONTROL ON switch on the operation
panel.

(4) Make sure that there is not dangerous elements around the machine.

In Manual or Continuous Operation

(1) Always follow the operation manual.
(2) Never operate the machine without closing the front shield.

(3) In initial grinding, check for operating conditions and interference according to the steps from no-
load run to single block grinding to continuous operation.

(4) Ensure the safety before rotating or moving the spindle.
(5) Check the tool offset values.
(6) Check the zero offset values.

(7) Ensure that the spindle speed and feedrate override switches are set at 100 %. Operate the
machine carefully and stop it immediately in case of abnormality. If necessary, set the feedrate
override switch to 5, 10, and 50 % etc.

(8) Never attempt to touch the spindle or tool in rotation.
(9) Do not touch the spindle or the tool when indexing or changing speed. The spindle may turn.

(10) Never apply a rotating torque to the spindle by operations such as retightening of milling chuck
before the spindle is completely indexed. The spindle may turn.

(11) Do not turn the spindle with the tool or other parts loosely fixed.

(12) Be sure to stop the spindle tool and use a brush or broom when removing chips adhering to the
spindle.

(13) Cutting operation causes scatter of chips, coolant, and in some cases fragments of the tool.
Be sure to close the cover and stay away from the spindle.

(14) Load a workpiece securely on the table. After loading, ensure that there are no tightening tools
left on the table.
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(15) Do not move the table when an operator is on it.

(16) When two or more persons operate the machine, each operator should make sure of the other
operators’ safety.

(17) Movements of ATC, APC and AAC are large and dangerous. Operators must keep away from
these units while in operation.

(18) If the ATC, APC or AAC stops in the middle of operation for some reasons and you inspect the
machine without turning off the power, always secure an emergency escape zone and never
touch the problem unit directly by your hands. The unit may start moving suddenly.

At the End of the Day

(1) Clean the area around the machine.
(2) Return the APC, ATC and AAC to the preset retracting position.
(8) Make sure that all the power switches are turned off before leaving your workplace.

(4) Turn off the CONTROL ON switch on the operation panel before turning off the main power
switch.

In Maintenance Inspection or Abnormality Treatment

(1) Press the EMERGENCY STOP switch in case of emergency.

(2) The person responsible for maintenance should grasp the points of inspection or repair before
maintenance work.

(8) When two or more persons conducts maintenance work, they should cooperate each other by
exchanging signs and information.

(4) Use fuses or other parts of the specified rating for replacement.
(6) Turn off the power before replacing parts or checking wiring connections.

(6) After removing parts for inspection or repair, do not forget to remount and securely tighten them
with the screws.

(7) Use calibrated measuring instruments in measuring inspections such as voltage check.
(8) Use great care in handling the following high-voltage units:
- Main breaker
- Servo drive unit
VAC drive unit
- Power cables

(9) Do not leave any flammables or metallic parts inside the operation panel or the terminal box.

For the safety precautions in machine operation, refer to the Instruction Manual for the NC Machining
Center.
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5. Symbols

This manual uses the following symbols to emphasize the items which must be strictly observed:
REMARKS : Precaution in machine operations.

Default of this item affects the machining accuracy and smooth operation.

CAUTION :  Default of this item may cause faulty machine operation, machine damage,
or operator injury.

More care must be exercised to this item than the items indicated under
“REMARKS”".

WARNING

Default of this item may cause not only machine damage but also se-
rious accidents that affect human life.

Sufficient care must be taken to this item.
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SECTION 1 MID-BLOCK RESTART FUNCTION

The mid-block restart function covered by this section is closely related with the sequence restart
function provided as a standard function of the OSP5020M/OSP500M-G. Therefore, basic knowledge
of the sequence restart function is necessary to use this mid-block function. Before reading this sec-
tion, it is recommended to read “Return Search and Sequence Restart” in OSP5020M/OSP500M-G
Operation Manual (Publication No. 3354-E) - Operation - thoroughly.

1. Function Overview

If programmed cutting operation is interrupted
halfway, it is possible to restart the operation from

the beginning of the interrupted block with the Cutting tool

standard sequence restart function. The mid-block ®

sequence restart function allows the operation to %__ﬁ_ﬂ_

restart from the point where the operation has been \\ ® Programmed
interrupted. In" addition, the operator can designate @'~ tool path
the axis to return to the sequence restart point first &

using the option designation function.

@ / Restart point
Internal processing

Designated restart block

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

® 6 ® 0 0 O

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

After searching the block from which the sequence is to restart, press the CYCLE START but-
ton. 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.
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2.

2-1.

Command Format for Sequence Restart Operation

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

Restart from Designated Sequence

=RS._sequence-name [,number-of-repetitions]
[;option-designation] WRITE

Note 1: Designation in [ ] can be omitted.
Note 2: The following option designation is possible. Details of option designation is explained

in Section 3.

; &%= AXiS movement priority
sMieecececes Restart point designation option
s Restart point designation option

Example 1:

=RS_N100 WRITE

Sequence restart from sequence name N100

Example 2:

=RS_N100,3 WRITE

When the same sequence name appears in the program more than one time, it is necessary to
designate which of the sequence name should be searched for restart, 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 other 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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2-2. Restarting from Designated Block

=RS_block-count-data [;option-designation] WRITE

Note 1: Designation in [ ] can be omitted.
Note 2: Option designation as explained in 2-1 also applies in this case.
Note 3: Block count data must be smaller than 65535.
Example 1:
=RS_127 WRITE
Sequence restarts from the 127th block.
Example 2:
=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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2-3. Restart from The Designated Block Preceding The Restart Block
=RS_* [number-of-blocks] [;option-designation] WRITE
Note 1: Designation in [ ] can be omitted.
Note 2: The block count data corresponding to the block at which the control has been reset is
registered in the NC and it is called out by the designation of an asterisk (*).
Example 1:
=RS_* WRITE

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

Example 2:
=RS_*-5 WRITE

Sequence restarts from the sequence five blocks ahead the sequence where the cursor () was
located just before the control has been reset.
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3. 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 designa-
tion.

3-1. Axis Positioning Order Designation

T

3 -

(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
TSP Either “+” “+” or “-" sign
B o oaew i wn X, Y,orZ
(3) The option code determines the axis positioning order in the following manner:

: R T— 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.

Example: Actual position data

K7 7

= Sequence restart point

After the completion of the first
positioning, the axes stop here

Example: and the RUN lamp begins flickering.

@

-

e
Actual position |
data

_ Sequence restart point
Positioning path (first pressing of the SEQ. RESTART button)

Positioning path (second pressing of the SEQ. RESTART button)
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3-2. Designation of Sequence Restart Point - ;M Option

sM#

(1) Program is processed internally from the block one block preceding the designated sequence re-
start 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.

(2) 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
, 7
|
@ ! .
| Machine position
|
Sequence restart
designation block
X v ™\ One block preceding

the designated sequence
restart block

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

;TS
(1) Program is processed internally from the block one block preceding the designated sequence re-

start sequence or block and the point at which axis movements stop due to the pressing of the
SLIDE HOLD button is taken as the restart point.

(2) The order of axis movement can be designated by an option code “*#”".

Example:
TS-2
Actual position data
e )
Z @
e
Sequence restart
: designation block
Restart point established
X Y by pressing SLIDE HOLD/ :
button One block preceding
the designated sequence
restart block
L > J
O
Commands are processed internally.
3-4. 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.

7 Actual position data
/-

7’
rs
s

!
1

X Y ™~ Sequence restart point
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Operations

(1)

()

(3)

“4)
(®)

(6)

(7)

Sequence Restart from The Designated Sequence

Select the AUTO OPERATION mode by pressing the AUTO key.

ERCEREE
/2

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

L PROGRAM | ACTUAL!PART I BLOCK [ 1 '[ CHECK [ J
SELECT IPOSIT- PROGRAM| DATA | SEARCH DATA | [EXTEND]
CEDEDE3IEEIEBIEDES
Press the function key [F2] (RESTART).
mn-maal mmﬁzn] SP Isp—wo. ] I |
SEARCH IRESTART| STOP SELECT| SEARCH [EXTEND]
(FOF2)(F3FFESIEBIF7ZIES8)

Input a sequence name.
Press the WRITE key.

>

WHITE

/7

Press the SEQ. RESTART button.

Positioning is carried out at the start point of the designated sequence in a manual cutting fee-
drate.

Press the CYCLE START button.

Programmed operations are resumed.
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Sequence Restart from The Position Where Cutting Tool is Actually Located

(1) Position any of X, Y and Z axes at a point where programmed operations are to resume.
(2) Select the AUTO OPERATION mode by pressing the AUTO key.

MOD

F—————
d@fpueace

/?

PROGRAM| ACTI.TALIPART _[ swcx[ I I CHECK I
SELECT | POSIT. |PROGRAM| DATA | SEARCH DATA |[EXTEND]

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

CDE2E3EIES)IESIEZIES)

(4) Press the function key [F2] (RESTART). /7
NUMBER NUMBER]| SP ]sp-mo;] I I
SEARCH ]RESTART] STOP | SELECT | SEARCH [EXTEND]

EDEDEDED
/9

(5) Input the name of the sequence preceding the one 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).

(8) Press the WRITE key.

(7) Press the CYCLE START button.

Program is processed internally from the sequence one block preceding the designated se-
quence and when the actual position data of the designated axis matches the data of the axis po-
sition 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.
(8) Press the SEQ. RESTART button.

Positioning is carried out at the restart point in 2 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.

Example 1:

Note: The restart point will be shifted a little in the tool advancing direction from the re-
quired restart point.
NO1 GO0 X100. Y50. S300 CR
4 . N02 G56 Z-30. F200 CR
o O RN Ly NO3 GO1 G41 Y100. D08 CR
e s g NO5 .

300t (? = 6?) (D08 =10 mm)
| : NO4 Y300. CR
I
: : NO5 X300. CR

200 + , I
. : NO6 Y100. CR
! I
i ! NO7 X100. CR

NO1 NO7i i

100+ @1 ____________ @ NO4 NO08 G40 X50. CR
& NOg NO9 GO0 G53 Z100. M05 CR
NO8 N10 M02 CR

0 . - + X

100 200 300

The procedure to restart the sequence from X130. Y310. Z - 30. is explained below (The actually re-
turned 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_N04;MX +Z WRITE

Press the CYCLE START button.

The program is processed internally from the commanded position (X90. Y100. Z-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.
Press the SEQ. RESTART button.

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

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.

Press the CYCLE START button.

Programmed operations are resumed.
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4-3.

(1)

(2)

@)

(4)

(6)

(6)

@
(8)

(9)

Sequence Restart from a Required Position in the Program

Select the AUTO OPERATION mode by pressing the AUTO key.

MODE .
/9

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

PROGRAM| ACTUAL [PART BLOCK ] | [ CHECK |
SELECT | POSIT. |PROGRAM| DATA | SEARCH DATA |[EXTEND]

EFDOE2DEEDEIEIEDES)

/3
Press the function key [F2] (RESTART).
NUMBER NUMBER | SP ,SP—NO. | ] I
SEARCH REST&RT] STOP ISELECT SEARCH [EXTEND]
O EIFENEFES)FsaIFEDED

/2

Input the name of a sequence before the one which contains the required restart point and the
restart point designation option code “;TS".

Press the WRITE key.

%

WAITE I

/9

Press the CYCLE START button.

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

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.

(10) 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.

(11) Press the CYCLE START button.

Programmed operations are resumed.



3295-E P-12
SECTION 1 MID-BLOCK RESTART FUNCTION

5. Precautions

(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 re-
starts from a point offset by this difference.



3295-E P-13
SECTION 2 MULTI-VOLUME OPERATION FUNCTION

SECTION 2 MULTI-VOLUME OPERATION FUNCTION

Overview

If a program which cannot be saved in a sheet of IBM format floppy disk is to be handled, it will be
necessary to save the program in two or more sheets of floppy disks. The function to operate the ma-
chine continuously using these floppy disks is called the “multi-volume operation function”,

Multi-volume operation is available only for 8” floppy disk.

Multi-volume Operation Files
Multi-volume Identifier and Operation Order Numbers

If a part program is registered in more than one sheet of floppy disk, it is necessary to declare the ex-
ecution order of the individual split files (to be referred to as the multi-volume file, hereinafter). For
this purpose, identifier and execution order must be registered in the IBM format label information (to
be explained in detail in Section 9) in addition to file name.

Main file name ...... Files split must be assigned with the identical file name.
Extension ......... Extension is not used and must be left in blanks (“_._.").
Identifier .......... Multi-volume files must be assigned with character “C” or “L".
“C”: Files other than the last file
“L": Last file
Execution order ..... Serial numbers indicating the order of file execution (01 - 99)
Example:
- Execution Order
File Name Identifier Nirnbor
The first multi-volume file MULTIL_ Cc
The second multi-volume file MULTI._ C 2
The “n = 1"th mulii-volume file MULTL_ C n-1
The last multi-volume file MULTI._ L n
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2-2.

(1)

&)

©)
(4)

(5)

Precautions in Splitting a Program

Individual files must end at the end of a block.

Correct file registration example:

(G00Z250000LF
X - 130000Y — 280000LF

MO1LF v
— & Files split here.
G90LF
G00Z250000LF
X0Y - 280000LF

G01Z215000LF

Wrong file registration example:

X -130000Y - 280000LF
MO1LF
G
Files split here.
90LF
G00Z250000LF
X0Y-280000LF

An alarm occurs, if files are split at a block where cutter radius compensation mode (G441,
G42) is active.

. Alarm 435
G42Y193000D50LF j
G1X870000F500LF . .

Files split here.
G0G40YOLF
(G53Z700000M5LF T

If an M02 or M30 command is specified within a file assigned with identifier “C”, alarm C
(966) occurs if such file is executed.

If an M02 or M30 command is not specified within the last file which is assigned with identifier
“L”, alarm B (435) occurs if such file is executed.

During the execution of different files in succession, machine operation stops due to the
automatic program selection processing for the next file to be executed. Therefore, it is
necessary to avoid splitting files while a continuous cutting is in progress. Retract the axes to
a fixed position by specifying the G30 command (return to home position) before splitting
files, for instance.
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Device

(1) Sector device is available for 8” or 3.5” floppy disk depending on the combination of specifica-
tion.

Combination of

Specification i N Both 3.5" and 8”
Only 8” floppy disk is floppy disks are
selected
selected
Servo Device
3.5” floppy
FDO: O QO disk

8” flo
FD1: O disk e

FDO: and or FD1: is indicated on the floppy unit for built-in type floppy disk drive, and on the
floppy interface for the portable floppy drive.

(2) Multi-volume operation is available only for 8” floppy disk.

Multi-volume Operation Procedure

Execution gy format floppy disk
order

(1) File name Identifier number |
MULTIL E 0¢1 ? Bubble memory (BB1:)
® (4)
H O /////// Program selection
FDD (FDO0:) ¥ " (oplion M)
MULTL i s € 02 0 - MULTI-CO1. i

\
\

£,
Copy (option M) ‘ :
| = | —— Ry,
_® Ny
a MULTI-C02. -+ Automatic progen
. selection

MLETR C nd O (8) \MIN exe?::utionan

0 \\ of a program

MULTL s L n

Fig.2-1 Automatic Program Selection and Execution of a Program

(1) Prepare floppy disks on which identifier, execution order number and identical file name are reg-
istered in accordance with the instructions given in 2., “Multi-volume Operation Files”.
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(2)

(3)

(4)

(6)
(6)

(7)

(8)
(9)

The operator should copy the first multi-volume file into the user area bubble memory (BB1:) by
designating the option M (;M) after selecting the transfer mode of the program operation. For de-
tails of the program copy operation procedure, refer to 5-1., “Copying Multi-volume Files”.

Copy the second multi-volume file in the same manner as with the first multi-volume file. If the
bubble memory still has the capacity to store the third multi-volume file, register it as much as
possible.

Switch the operation mode to the automatic operation. Then, select the first multi-volume file,
which has been registered in step (2) above, by specifying the option M (;M). For details of the
program selection procedure, refer to 6., “Program Selection for Multi-volume Files”.

Make sure that message “M-Mtd” is indicated at the lower left corner on the CRT screen, telling
the operator that the control is in the multi-volume operation mode.

Press the CYCLE START button to start the multi-volume operation.

After the completion of the execution of the first file, the control automatically selects the next file
to be executed and the operation is continued using the next file.

Now, the operator should switch the operation mode from the automatic to the program operation
and delete the first file and copy the file in succession in accordance with the execution order
number by designating the option M.

The function key [F7] (RUN GUIDE) in the program operation mode is used to display the file ex-
ecution status and thus the operator can confirm the files which have been executed. Details of
the operation guide display are explained in 7., “Screen Display of Run Guide”.

Repeat the step (7) above until the last file is copied into the bubble memory.
The operation completes when the execution of the last multi-volume is completed.

Note: On the main program display screen, message “RQNFL” will be added to the last
block of the multi-volume file. This is an instruction to automatically select the multi-
volume file to be executed next. Therefore, this instruction word must not be used
within a part program.
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5. Copying Multi-volume Files
5-1. Copying from Floppy Disk to Bubble Memory

(1) Multi-volume files in the IBM format floppy disk can be transferred to the bubble memory using
the copy function in the PIP mode of program operation.

Example: >CO FD1:MULTI ;M WRITE

L Option function to designate multi-volume

file

(2) By the commands indicated above, the file name registered in the bubble memory is appended
with identifier, execution order number and extension MIN.

MULTI -—(_'3_01.MIN

-|-7 Execution Order Number 01 - 99

(Refer to format file label information.)

Identifier (C or L)

Note 1: Copy operation using the option M automatically determines the output file name
and therefore, the operator cannot designate the output file name.

Note 2: Copy operation using the option M requires the input main file name (file name in
the IBM format floppy disk) to be limited within six characters. Extension must be

”

spaces (“_._").
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5-2. Copying from Bubble Memory to Floppy Disk

(1) Multi-volume files in the bubble memory can be transferred to the IBM format floppy disk using
the copy function in the PIP mode of program operation.

Example: >CO MULTI -C02.MIN, FD1:;M WRITE

|— Option function to designate multi-volume

file
Note 2

(2) The commands indicated above designate the file name, identifier, execution order number to be
registered in the IBM format floppy disk as indicated below.

File name 0 MULTL. =
Identifier : C
Execution order number : 02

Note 1: Copy operation using the option M automatically determines the output file name
and therefore, the operator cannot designate the output file name.

Note 2: The format of the input file name to be designated for the copy using the option M is
as indicated below and designation other than the format indicated below will cause
an error (2605).

O00000- OO0 MN

—I; Extension is only “MIN”

Execution order number is “01” through “99"

Identifier is either “C” or “L”

Alphanumeric characters up to six characters
beginning with an alphabet

(File name to be registered in the IBM format
floppy disk)
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6. Program Selection for Multi-volume Files
(1) The first multi-volume file is selected by the operator by specifying the option M code (;M).

Example: =PS MULTI - C01.MIN ;M WRITE

Option function to designate multi-volume
file

Note 1

(2) With the designation of option M code, the multi-volume files are automatically selected sequen-
tially each time the operation of one file is completed.

MULTI-CO1  .MIN (selected by operator by option M)
!
MULTI-C02 .MIN (automatic selection)
l
MULTI-Cn -1 .MIN (automatic selection)
MULTI-Ln .MIN (automatic selection of the last file)
Note 1: The format of the file name to be designated for the program selection using the op-

tion M is as indicated below and designation other than the format indicated below
will cause an error (2605).

Ooooon- ool - MN

Extension is only “MIN”

Execution order number is “01” through “99”
Identifier is either “C” or “L”

Alphanumeric characters up to six characters
beginning with an alphabet

Note 2: The execution order number of the multi-volume file to be automatically selected is
incremented continuously.

Note 3: The use of IF and GOTO statements is not permitted when option M is designated.
If subprograms are to be called out, register them in the library in advance.

Note 4: If “3” is set at optional parameter (word) No. 11, designation of option M (;M) may
be omiited.
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7. Screen Display of Run Guide

(1)

&)

(©)

4)

Pressing the function key [F7] (RUN GUIDE) in the program operation mode displays the RUN
GUIDE screen indicated below.

~
( FREOG OUPERATIUN RuN GUILE
RUMNING FILE SELECT ERROR FILE
MULTI WOLUME MODE
MAIN FILE NAME MAIN FILE NAME
MULTI-CB2.MIN RUNNING | EMPTY
MAIMN FPROGRAM NAME
EMPTY
NEXT SELECT FILE SUB FILE NAME
MULTI-CB3.MIN EMPTY
OR SELECT RUNMING METHOD

MULTI-L@3.MIN

=EX
=GD

BLANK RUN
TIME INIT |DELETE |REMAME | DEFINE GUIDE | CEXTEMD]

COCE2E3ICEIEIEBIEDES)

Information at the left half area on the screen titted RUNNING FILE indicates the following:

- Contents of present operation mode (1)
-  The name of the selected file
- Operation status of the selected file (SELECTED, RUNNING, END)

In the case of multi-volume operation mode, the name of the file to be executed next is dis-
played.

In the right half area on the CRT screen displayed is the following information at an occurrence of
selection error during automatic program selection:

File name

Program name

Subprogram name

Selected operation method (A-Mtd, B-Mtd, S-Mtd, M-Mtd)

This screen provides the operator the information necessary during the execution of multi-volume
file operation and the program having been selected if the automatic program selection was not
successful.

Note that the CRT screen displays the information of the related status when the function key
[F7] is pressed and it is not updated even when the file operation status is changed. To display
the latest operation status, press the function key [F7] again.
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Parameter Setting

NC Optional Parameter (WORD) Data No. 11

This sets the default for program selection.

NC Optional
Parameter Contents
(Word) No.
The operation method selected when option specification is not made for
program selection
11 0: Normal operation (A method)

1
2:
3

Large volume operation (B method)
Operations without branching and subprograms (S method)
Multi-volume operation (M method)
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9.

9-1.

Error and Alarm Message

Error Message

The error related with the multi-volume operation specification is indicated below:

2605

Multi volume file information

In an attempt to copy or select a multi-volume operation file with the option M specification,

the following designation is wrong.
Code 3 O onowem seees 4

Main file name format is wrong.

Extension other than “MIN" (for bubble
memory) or “_ " (for IBM format floppy
disk) is specified.

A character other than “C” or “L” is
specified as an identifier.

The execution order number is other than
“01” through “99”

Qutput file is designated in copy operation.
The floppy disk prepared is not formatted

to the IBM format when copy operation is
attempted.
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9-2. Alarm Message

The alarm related with the multi-volume operation specification is indicated below:

(1) ALARM B

613

614

(2) ALARM C
966

Multi volume next program load

Failure in the selection of the file to be executed next in the multi-volume operation.

Code : 10000002

10000100

10000200 .....

10004000 .....

10400000

14000000

20000000

BFR task program load

The file of the main program to be selected
next is not registered in the bubble
memory.

The number of the sequence names in the
selected program exceeds 31.

The number of characters used in a
sequence name in the selected program
exceeds five including character N.

The program selected contains a block
which has more than 156 characters in it.

Identifier of the multi-volume file is not found
within eight characters in the main file
name.

The execution order number of the multi-
volume file is greater than 99.

Contents of the bubble memory cannot be
read out due to bubble memory failure.

An error other than program selection processing occurs within the BFR task.

Code . None

Multi volume end code

During the multi-volume operation, an end code (M02, M30) is written in a file* in
which such a code is not permitted.

* File containing identifier “C”

Code : 1

The file assigned with the identifier “C”
contains an M02 or M30 command.
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10. Appendixes

10-1.

©

m O O W >

(1)
@)
©)
(4)
(5)
(6)

IBM Format Error Map (ERMAP)

o 1 2 3 4 5 6 7 8 9 A B C D E F
T T T T Va- T Va- T Va- T
2 - 4 - | Vi
E R MAP %n (1) 2 Cyc:am (3) (4) gsn acancy
Vacancy (5) | (B)
- Error directory -
Vacancy

$00 for FD1-128, FD2-128 and FD2-256

Vacancy for FD2-256D

First error cylinder number

Presence of the first error cylinder

Second error cylinder number

Presence of the second error cylinder

Fault indicator

Error directory indicator
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10-2.

m m O O W >

(1)
@)
@)
(4)
(5)
(6)

IBM Format Volume Label Information (VID)

0 1 2 3 4 5 68 7 8 9 A B E
I 1 || I I ] 1 1 1
Vv oL 1 Volume name (1)

Vacancy

Volume comment
Volume
comment
Vacancy Va- v
23] @4 o (6) 7) g w

$00 for FD1-128, FD2-128 and FD2-256

Vacancy for FD2-256D

Access condition
Recording face identifier
List

Access method
Physical record length
Physical record number
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10-3.

o o W » o©

m

(1)
()
3)
(4)
®)
(6)
@)
®)
©

IBM Format File Label Information (HDR1)

0 1 2 3 4 b5

6

7

8

9

A

B C

F

] ] ] Va"
Label identification $

File

T
name

Spare for file name

Spare for file name

Block length within sector

(1) | DB starting sector

(2) DB final sector @@ ®G[®)]|@](®E) (9)
Creation date Record length Offset Vacancy
- s
Vacancy Expiration date (10)1(11) Ll leaé qs}e;:tor o cycgn"

$00 for FD1-128, FD2-128 and FD2-256
Vacancy for FD2-256D

Record attribute

Physical record length

Format

Bypass identifier

Security

Protect

Exchange level

Multi-volume identifier (C or L)

Multi-volume execution order number (00 - 99)

(10) Verification
(11) File order

=

DB starting sector
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SECTION 3 DNC-A

1.

Functions

DNC-A for the OKUMA OSP5020M/OSP500M-G controls the transmission of NC programs and data
between a CNC machine and the host processor through an RS-232C interface. It provides the fol-
lowing two major functions:

(1) Downloading ............ Receives NC programs (or files) from the host computer.
[INPUT] The CNC machine can also verify a received NC program (file)
by matching the received NC program (file) stored in its bubble
memory with the NC program (file) that is sent from the host
computer for verification.

) Uplogiding v eas sy s 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.

Operating Procedures
Operating Procedure for DNC

(1) Press the EDIT AUX key.

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

PROG OPERATION

CON- EX-
DATE DIR PIP EDIT
FREE | LT | 5Ens | TEND]

2 | F2 F3 F&4 F5 EG | | F7 F8
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(3) Press the function key [F8] (EXTEND) twice to cause “DNC” to be displayed in the function key
guide area corresponding to the [F4] key.

PROG OPERATION

= EX

=EX

PRO- [EX-
TECT DNC TEND

Fl E2| | E3 F4| |F5| |F6| |F7 F8

(4) Press the function key [F4] (DNC), and the display shown below will appear.

PROG OPERATION DNC

= DNC

DNC
INPUT |[OUTPUT QuIT

Fl F2 F3| |F4| |F5| |F6 F7| |F8

(5) Pressing the function keys [F1] and [F2] at this moment will enable input and output processing,
respectively. Press the function key [F7] (DNC QUIT) to quit the DNC mode.
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2-2. Operation Function in the DNC Mode

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

(1) Downloading an NC Program (File)
- Press the 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 Extension name L Main file name Extension name 1 WRITE
>IN [ of request-file | * | of request-file " | of store-file " | of store-file
r'y A

L Enter three alpha-
betic character.

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 bubble memory under the name specified
here.

When these parameters are omitted:
Main file name of request-file and extension name of request-file are assumed if

they are specified.

If neither main file name of request-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.  —

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 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 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.

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 the function key [F2] (Out put).
- Enter the name of the NC program (file) to be uploaded.
-  Press the WRITE key.
The general format of the OUT command is shown below.

>0uT [ of store-file

Main file name Extension name LI Main file name Extension name 1 WRITE
of store-file " | of send-file * | of send-file
4 2 L Enter three ——
alphabetic
character. <

Enter a character string of up to

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

assumed.

The output program (file) is transmitted to the host
computer with the main file and extension names
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

specified here.

Enter three alphabetic

characters.

Enter a character string of up to 16

characters beginning with an alphabetic

character.

alphanumeric characters and the hyphen

(-)-

The legal characters are

main file name.

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

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

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

Bit 5 Bit 4 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 input/output channel.

Parameter value Channel
0 CNOo: (TT)
1 CN1:
2 CN2:
3 CNa:
4 CN4:

(3) NC Optional Parameter (Bit) No. 1
The NC optional parameter bit No. 1 defines the tape delimiter code.

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.
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(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.

(5)

Bit 7 Mode
1 Request file name transmitted on input.
0 No request file name transmitted on input.

RS-232C Interface Parameters for CNO: (TT:) through CN4:

Refer to Section 3., “Tape Puncher Interface” in Special Functions Manual (No. 1) (Publication
No. 3294-E) for the parameter settings of the RS-232C interface parameters for channels CNO:

(TT:) through CN4:

Error Messages

Two types of errors may occur in the DNC mode.

2557

2558

DNC device

An invalid device (other than CNO: (TT:) through CN4:) was specified for DNC-A or a
device name was specified as the request-file or transmit file name for DNC-C.

Character-string z None ..... An invalid device (other than CNO: (TT:)
through CN4:) was specified for DNC-A.
Code : 3 (IS A device name was specified as the
gquest—ﬁle or transmit file name for DNC-
DNC verify
A verify error was found during DNC verify processing
Character-string : None
Code : 1. & Pz v The file is longer than the verify data.
2 i v The file is shorter than the verify data.
Others .... Indicates the number of mismatching

characters.
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5.

5-1.

Specifications

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
| T |

(1)

&)

@)

(4)

6)

(6)

%o o %
il Ll Be Lo 0 T T | -
CC|$ [AMIN |%| CR|LF [N NUL |V |8 |AMIN (% CR|LF N ey
\ | I L— 1 A A S TS | o
NC program DATA 1 NC program DATA2 | Tape delimiter
(file) name (file) name code (defined

|_ by a parameter)
Control command V:  Specifies that DATA 1 and DATA 2 are to
be matched for verification.

— Control command [~ R (Read) .... Reads DATA 1 into bubble memory under NC
[ program (file) name ‘A.MIN.’
P (Punch) .... Sends the contents (DATA 1) of the NC program
named ‘A.MIN’ from bubble memory (DATA 1 =
DATA 2).

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 transmis-
sion terminates (see Examples 3 and 4 in (1)).

When transmission of the NC program (file) name is not specified, the NC program (file name fol-
lowing the control command is not transmitted (see Examples 1 and 3 in (1)).

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

(2))-

Either % or NUL code can be defined in a parameter as the tape delimiter code. The host com-
puter must use the defined tape delimiter code when sending a NC ‘program (file) to the CNC
machine.

The host computer need not transmit the V control command and subsequent data in the down-
load 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 (2)).

Only the data between the LF code and the tape delimiter code (i.e., DATA 1) is stored in bubble
memory.
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5-1-1.

Output Data Format Examples

Example 1: When A is selected in parameter settings in 3-1 and 3-3
< DPATAT < DPATA2 _
P[% |CR|LF|N|™""""" % |V|% |CR|LF N[ % | %
Example 2: When B is selected in parameter setting in 3-1 and A in 3-3
:DATA 1; | :DATA 2;
P|$|AMIN|%|CR|ILF [N [ % |V|$ [AMIN |%|CR|LF|N """ % | %
T:IC p:?)gram (file )name T:.IC p:;gram (file )name
Example 3: When C is selected in parameter setting in 3-1 and B in 3-3
< DATA1 -
plo [cr e N nuL | NUL
Example 4: When D is selected in parameter setting in 3-1 and B in 3-3
< DATA1 9
P|$ |AMIN [%|CR|LF [N [ NUL | NUL

NC pr’ogram (file )name
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5-1-2. Input Data Format Examples

Example 1: When A is selected in parameter setting in 3-3 and verify data is present

DATA 1 DATA2

R|$ [AMIN [%|CR|LF [N [ % |V|$ |AMIN |%|CR[LF [N |"" % | %

A

Y
A

Verify data

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

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 memory if both
request file name and store file name are omitted.

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

DATA 1

P|% |CR|LF|N|™ 7 NUL | 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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5-2.

5

I

2-1.

Example RS-232C Interface Connections and Timing Charts

Since the CNC machine and the host computer are likely to use different RS-232C interface lines, it is
necessary to check the RS-232C interface lines used in the host computer system and use an
appropriate, dedicated RS-232C cable.

Start/Stop Synchronization Mode

(1) Sample Connection Diagram:

NC machine Host computer
Signal name Pin No. Signal name
FG (1) FG
TXD 2) bs RD
RXD 3) < SD
RTS (4)

CTS (5)

DSR (6) < ER
SG (7) SG
RG1 (9) P CS
DTR (20) B> DR
EX-INT (23) < RS
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(@) Download mode timing chart:

NC | « | Host

Data Set Ready
«— DSR

Request Data
— RG1

WA s ¥

Received Data
«— RXD

N s Y
8 bits  Stop bit
Start bit

@ The CNC machine sends the Data Request signal RG1.
@ The host computer, on receiving RG1, starts transmitting a byte of serial data.
® The Data Request signal is reset on the start bit of the serial data byte.

(b) Upload mode timing chart:

NC | — | Host

Data Set Ready
« DSR

Data Busy
— EX-INT

Transmitted Data I T
«— TXD

Sy
)t 8 bits  Stop bit
Start bit

@ The CNC machine sends a byte of transmitted data when the Data Busy signal EX-INT
is high.
@ 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 byte is re-
ceived.

® The host computer sets the Data Busy signal when it completes processing of the re-
ceived data byte.

Note: Since this example configuration uses 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 “0”.
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5-2-2. DC Code Control

The DC (Device Control) codes are defined as follows irrespective of the code of the NC program

data to be transmitted (ISO or EIA):

Character 8 7 5 4 3 2 1
DC1 | Tape Reader Start O o O
DC2 | Tape Punch Start @) o O
DC3 | Tape Reader Stop O O o Q O
DC4 | Tape Punch Stop O o O

Note 1:

Note 2:

The RS-232C interface parameters must be set to use DC codes (refer to Section
3,“Tape Puncher Interface” in Special Functions Manual (Publication No. 3294-E)
for the parameter settings of the RS-232C interface parameters).

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

Sample Connection Diagrams

(1) Example 1:

NC machine
Signal name
FG

TXD

RXD

RTS

CTS

DSR

SG

DTR

Pin No.

()
(3)
(4)
(6)
(6)
(7)
(20)

AAYAY

\ 4

—O-O-0-O-0-0-0-0—

Host computer
Signal name
FG
RD
SD
Cs
RS
ER
SG

DR
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Note 1: When CTS is set off during data transfer, the data transfer is suspended within two
characters.

Note 2: 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 fo “17.
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(2) Example 2:

NC machine
Signal name

FG

CTS
DSR
SG

DTR

EX-INT

Pin No.
(1)
@) >
3) <
(@)
(8)
(6) <4
)
(20) >
(23) ¢

Host computer

Signal name

FG
RD
SD
CS
RS
ER
SG

DR

DATA BUSY/

(a) Download mode timing charts:

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

(b) Upload mode timing charts:

NC

— | Host

o

-3

—>

Data Set Ready
DSR

Data Busy
EX-INT

Transmitted
TXD

Note :

fy

DC 2

1 character

DC 4

Since this example configuration uses 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 0.
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5-2-3. DC Code Control Type 2

The DC code control 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 DC code control 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 com-
puter two codes (DC1 and DC3).

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.

(8) Sample Connection Diagrams

NC machine Host computer
Signal name Pin No. Signal name
FG (1) ¢ FG
TXD @) B RD
RXD 3) —4 SD
RTS (4) _d) Cs
CTS 5) -Cb RS
DSR (6) _(5 ER
DTR (20) DR

SG (7) SG
Note : Since this example configuration does not use the EX-INT signal, NC optional pa-

rameter 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.
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SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD

Overview

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

(1)

@)
(3)

There are two types of program transfer methods. One is the batch transfer method in which
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 se-
lectable 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.
Protocol B ... Communication is controlled by the DC (device control) codes which are

output from the OSP.
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2. DNC Operation Panel

DNC
[ R
COMMUNI- BUFFER
CATION ~ OPERATION

@) O
ON ON
© O
OFF OFF

(1) COMMUNICATION ON/OFF switch
(a) COMMUNICATION ON

Turning on power supply after placing the switch in the ON position establishes the commu-
nication mode between the OSP and the host computer. The COMMUNICATION lamp lights
up.

(b) COMMUNICATION OFF

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

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

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

*  The state in which the alarm W28 or W29 is displayed.
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(2) BUFFER OPERATION ON/OFF switch
(a) BUFFER OPERATION ON

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.

(b) 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 con-
trolled by the setting of the BUFFER OPERATION ON/OFF switch setting at the OSP
operation panel.
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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).

Buffer Operation
(DNC mode: ON, Buffer operation: ON) Normal Memory
i Operati Operation
Operalion. | Program | Cpotlon e Fis Nains, | With, File, Namhs BRI
Type Type Method : } ! ;
Designation Designation
Bubble |Host Bubble | Host Bubble |Host
Memory | Computer | Memory | Computer | Memory | Computer
Manual Main A X X O X O X
Mode Program
Operation B X X O X O X
S X O O O Q X
M X X O X O X
Operation | Schedule - X X O O O X
According | Program
to
Schedule | Main A % 5 'e) x O %
Program | program
B X X O X O X
S X X O O O X
M X X X b4 X X
Note 1: “O ” indicates “operation possible” and “ X ” indicates “operation impossible”.
Note 2: Operation Methods:
A .... Normal operation
B .... Large-volume operation
S .... Subprogram and branch function are not checked in operation method B.
M Multi-volume operation

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

(a) Without file name designation Buffer operation of NC program

(b) With file name designation Buffer operation of NC Program

Scheduled operation based on schedule program

Memory mode operation based on programs stored in
bubble memory
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3-1. Buffer Operation of NC Programs
3-1-1. Operation Methods

(1) I “file name not used” state is selected,
(@) 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/OFF switch at ON.
(e) Press the CYCLE START button. (PROGRAM SELECT operation is not necessary.)
(2) It “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.
(d) Place the BUFFER OPERATION ON/OFF switch at ON.

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

(f) Press the WRITE key

() The CRT 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.



3295-E P-50
SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD

3-1-2.

=PS

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

[main-program-file-name] WRITE

Request file name data?! file-address-character-string requested WRITE

(1)

(2)

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 omitted, A.MIN is used.

(e) To designate a device name in the program file name, designate the host computer (DNC:).

File Address Caracter-string Requested
Character-string of up to 30 characters;
following characters can be used:
0-9,A-ZL,",#89%,%, &’ <,>,() @,
%%, sbh_antie e=%) =, ., 8P

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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3-2-1.

(1)
()
(3)
(4)
(8)

(6)
(7)

(8)
(9)

Scheduled Operation by Schedule Program
(Possible only when “file name used” state is selected.)

Operation Methods

Place the DNC COMMUNICATION ON/OFF switch at ON.
Turn on power supply.

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

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

Press the WRITE key.

The CRT displays prompt “Request file name data?!”, requesting the operator to 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.

(10) Press the CYCLE START button.

For the details of schedule program, refer to “OSP5020M/OSP500M-G Programming Manual” and at-
tached Programming Supplementary Information.
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3-2-2.

Command Format for Schedule Program Selection

=SS [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,A-Z1,"#8,%, &’ <,>() @,

2% shhoantn ® =Nl =8P

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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3-3.

Memory Mode Operation Using A Program Stored in Bubble Memory

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

Only the difference is the designation of the bubble memory (BB1:) as the device name when desig-
nating the schedule program file name and the main program file name (including main programs in
the schedule program).

Precautions

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

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

(4) 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.

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

(6) Even in the buffer operation mode, intervention of manual operation is possible as usual,

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

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

- Schedule program selection
= Number search
- Sequence search using the cursor

Schedule program search

(9) 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 ex-
ecution does not begin.

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

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

(12) Irrespective of the setting of the BUFFER OPERATION ON/OFF switch, the selected buffer op-
eration 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 oc-
curs if such an attempt is made during operation irrespective of the setting of the buffer operation
on/off mode.

(13) Batch transfer of NC program is impossible during buffer operation (buffer operation mode on and
process in between cycle start and M02 execution, or NC reset).
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(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 op-
eration intervention manner.

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

(@)

(b)

File name not used
BUFFER OPERATIONON ...... 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 stored in memory. If the 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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4-1.

Batch Transfer of NC Programs

NC programs can be transferred from the NC to the host computer or from the host computer to the
NC in batch.

Operation Procedure

Follow the steps below:

(1) Place the DNC COMMUNICATION ON/OFF switch at ON.

(2) Turn on power supply.

(3) Place the BUFFER OPERATION ON/OFF switch at OFF.

(4) Select the PROG OPERATION mode by pressing the EDIT AUX key.

(5) Press the function keys [F8] (EXTEND) and then [F4] (DNC). This displays the DNC screen.
In this status, batch transfer of the program is possible.

DFERATION n-E

—
i
m
)
(=]

J

X
=EX
=DNC

3

l I D I
INPUT |OQUTPUT |VERIFY GUIT

CFVE2DEEYDESDESIEDES)

(6) (a) For program request to the host computer

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

(b) For sending NC program to the host computer

After pressing the function key [F2] (OUTPUT), input the file name of the file stored in the
bubble memory.

(c) For program verification

To verify the NC program already stored in the bubble memory, press the function key [F3]
(VERIFY) and input the file name of the file stored in the bubble memory.
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(7) Press the WRITE key.
If “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 designated file begins.

(8) (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 the function key [F7] (DNC QUIT).

Note 1:

Note 2:

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.

For program verify operation, the following message is displayed after the comple-
tion 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 operaﬁon.
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4-2. Command Format
(1) Input
Y +
>IN [ |stored-file-name | . |[extension| ] WRITE

Request file name data?! file-address-character- | wrITE
(Note) string requested

!

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

A

O‘Q,A‘Z, l! “!#1$!cy°!&! ‘! <! >I'(l')!@l
?! ¥! ’ [! ]!_! e fv S 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 stored-file-
name is designated.

Fl'hree 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
bubble memory with the file name and extension
designated in this 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.

Note: 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 select-
ed, it should be omitted.
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(2) Output

Y Y

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

Transmission file name file-address-character- | wRITE
data?! (Note) string transmitted

! _

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

A

0'9|A'Z|!v”:#|$t°k‘|&| '!

> 06) @
%X, L) _aht ey —u%h =

, » SP

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

If the transmission-file-name is omitted, 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 NC program is searched from in the bubble
memory with the file name and extension
designated in this step and is transmitted to the
host computer.

* 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.

Note: The “file-address-character-siring transmitted” column becomes effective when “file
name used” state is selected by parameter. If “file name used” state is not select-
ed, it should be omitted.
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(3) Verify

Y Y

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

Request file name data?! file-address-character- | wRITE
(Note) string requested

! _

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

A

0-9,A-Z,I,",#,$,%,&,', {! >!(!)l‘@l
?v ¥: 1 [: ]:_: 3 Saw By _1*!-"‘.; Saw 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 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 from the host
computer is verified for the NC program in the
bubble memory with the file name and extension
designated in this 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.

Note: 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 select-
ed, it should be omitted.
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4-3.

(1)

@)

Precautions

Transmission and reception of NC programs

(@) Protocol A:
Method 1

Method 2
(b) Protocol B:

Method 1

Method 2

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

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

File name is not transmitted.

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 CRT
screen. If “Y” is input for this prompt, the existing file is deleted and new file is input from the
host computer. If “N” is input, no processing occurs.
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Parameters
Parameters Which Cannot be Set At OSP
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
command))

(For protocol A only)

Initial Value
Parameter Function Unit Range when Power
is Turned On

Nb Minimum buffer area of CNC when transmitting | bytes 1 - 4000 2000
[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 sec 1-999 5
response time-out duration by CNC for host
computer

To Response time-out duration by host computer sec 1-999 20
for CNC

Ti Minimum time interval between transmission msec 0-10 10
bytes

Tx Minimum switching time from reception to msec 0-100 100
transmission

Tw Standby time for reception of [WAT] used by sec 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 comput-
er. 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 com-
mand. In this case the communication error occurs.
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5-2. 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 to the communication parameter (dedicated screen).

(1) NC Optional Parameter (bit)
(a) Bit 0 of No. 1
Coding system of part programs

1: 180
2: 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 pro-
gram 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.
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: 0
(d) Bit 0 - 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: 0

Note:  Other bits have not been defined.
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(2)

(3)

4)

NC Optional Parameter (word)
(e) No. 16

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

If setting is “0”, it follows Nb sent from the host computer.

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

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

Initial setting : 10 (sec)
Setting range: 1 - 9999 (sec)
NC Optional Parameter (long word)
(h) No. 13

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

Initial setting: 0
Setting range: 0 - 99999999

Note: If the setting is smaller than 256, it is handled as 256. If the setting is greater
than the main program buffer capacity, program is started when the main pro-
gram buffer became full.

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

Note that the communication parameter screen cannot be displayed in conversional method with
the function keys. Follow the steps below to display the communication parameter screen.

@ Select the PARAMETER SET mode by pressing the PARAMETER key.

@ Key in CMPS and press the WRITE key. This displays the COMMUNICATION PARAMETER
screen.
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® Set the required parameters

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

@ Press the 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.

(5) Description of Communication Parameters

r PARAMETER SET
* COMMUNICATION PRRAMETER *
MNO.
1 COMMUNICATION DEVICE
2 BAUD RATE 2460
3 RS232C STOP BITS 1
4 R5232C PARITY EVEM
S TRANSMIT CODE IS0
& MESSAGE EMD CODE ET®
7 PROTOCOL A-B A
B NC PROGRAM TRANSMIT METHOD A
9 LAST 'DC3* CODE EMNABLE YES
18 SYMN/MNAK ENABLE YES
11 MB2 RESET OUTPUT ENSBLE YES
ACT POSIT (WORK) ?9:9‘5‘:': 7‘3;999 —ldé.Eﬂa
=OPS
k__ SET 1 SELECTI ’ I BP{-:HLP‘ ITEM™ ITEMS I
EDEDEIEDNEDEaIEDESR)
No. Name Description
1 | COMMUNICATION DEVICE Designation of device name used for communication
Select from CHA: and CHB:
Initial setting : CHA:
2 | BAUD RATE (BPS) Designation of baud rate
Select from 110, 150, 300, 600, 1200, 2400, 4800, 9600,
19200, 38400, 89300.
Initial setting : 2400
3 | RS-232C STOP BITS Designation of number of stop hits
Select from 1 and 2.
Initial setting : 1
4 | RS-232C PARITY Designation of parity added at RS-232C interface

Select from NON, EVEN and ODD.
Initial setting : EVEN
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No. Name Description
5 | TRANSMIT CODE Designation of transmission code (excluding NC programs)
Select from 1SO and ASCII.
Initial setting : 1SO
Note: The transmission code is not used for protocol B.
6 |MESSAGE END CODE Designation of message end code
Select from ETX and CR.
Initial setting : ETX
Note: The end code is not used in protocol B.
7 |PROTOCOL A/B Selection of protocol
Select from A (protocol A) and B (protocol B).
Initial setting: A
8 | NC PROGRAM TRANSMIT Designation of “file name used” or “file name not used” state for
METHOD program transmission
Select from A (not used) and B (used).
Initial setting : A
9 |LAST ‘D3’ CODE ENABLE Designation whether or not DC3 code at the end of NC program
reception is transmitted
Select from YES (transmitted) and NO (not transmitted).
Initial setting : YES
Note: 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
Note: This is not used in protocol A.
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 upon execution of M02 and M30.

Select from YES (transmitted) and NO (not transmitted).
Initial setting : YES
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Protocol [A]
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 > RD
(Reception data) RXD ‘ SD
(Transmission request) RTS B> CS
(Transmission permission)  CTS 4 RS
(Data Set Ready) DSR < ER
(Operation Preparation DTR ’ DR
Completed)
SG SG

Fig. 6-1-1 Example of RS-232C Link

- — —1

—— See Note 1 ~ [ I [ |
~e——> 2 s0Cs.
[

-
CTS

-
DSR

-
DTR

Fig. 6-1-2 Timing Chart at Communication START

Note 1: The initial transmission request occurs 2 seconds after a READY status is estab-
lished at both the NC and Host Computer.
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TXD
RXD
—_
RTS
-
CTS
-
DSR

DTR

© e 6 6

To:

Tp:
Tx:

No:

Note 1:

@, . @ . .0, ® . . @
— - e ——
s e o 3 R e O e I

i |
—I .

Fig. 6-1-3 Timing Chart During Communication

Minimum time interval between transmission bytes
“Transmission to reception” switching time
“Reception to transmission” switching time
Overrun which follows CTS signal OFF

Overrun amount which follows reception RTS signal OFF :

Timeout period
Polling time interval
Minimum “reception to transmission” switching time

Maximum overrun amount during reception

There is no specific designation for “Ti”.

Ti=t
0=t=To
TX=t=Tp
n=2 bytes
n=No
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6-2. 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
I | I | L | L1
Check Sum Command Data (variable length) END Code
(2 bytes) (3 bytes) (1 byte)

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.

@® Check Sum .....

Command ......
@ Data :.:aoenea s
@ ENDCode ......

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.)

The COMMAND is comprised of 3 characters, and indicates the message
type.

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.)

This code indicates the end of the message. Either “ETX” or “CR” may
be used as this code (parameter switching).

When ISO 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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6-3. 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) Error 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
EOT 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 completed | None Same as above
WAT Wait command None GTD
RTY Repeat transmission (retry) Error status Previous message
GTD NC Program data transmission request None DAT, WAT, EOD
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axd
ale —_—
axy
ao3 i
1SOH OND
:pajeubiseq si swep a4 usypy  (2)
axd
aLe Wigion
axy
aos —
1SOH ONOD

:pejeubisaq 10u s awep 9ji4 usypy (1)
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7-2.

Protocol [B]
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) TXD e RD
(Reception data) RXD 4 SD
(Transmission request) RTS CS
(Transmission enabled) CTS < RS
(Data Set Ready) DSR _‘— ER
(Operation Preparation DTR B> DR
Completed) - sq

<Fig.7-1-1. Example of RS-232C Link >

DC (Device Control) Codes

The DC codes will be as shown in the Table below, 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 ° @)
DC2| Tape Puncher START O o O
DC3| Tape Reader STOP O O ° O O
DC4| Tape Puncher STOP O o O
Note 1: DC codes are generated automatically by the NC, and need not be included in the

Program.



3295-E P-73-A1

SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD

"9p09  HT,, 40 ., %, B Yim pud 0S|e }Snw pue ‘epod 43, 40 ., %, B Jayne yum ubaq jsnw ejep uoissiwsues) ay| g 90N
‘pasSN 81 89P0 H(J SIY} JoU 10 J8yiaym Ssaujlie}ep Bumes tajewieled :Z 910N
"'§098 0L anjeA Jenuj
8098 6666-1 -  ©bueis bumes
"Bumes sorowesed Aq payoums aq Aew 11 1| 8loN
Hsa
g—
Hia
-
S10
_ N\ —_—
Slid
-
N
W '$S©| 10 |}
& "€ 91O\ 988 §S9| 10 SI8l0BIRYD 0L >i—ie ‘L ©JON @88
. axd
(43) (43) ;
0\0 O\G
R A axi
1 I
J € “\ I € L € : L -~
1Dt 0 J J 0 : D 1SOH OND
fal a a a a o la
L.d

"89] J0 1} i i
‘| 810N e8g o

:pajeubiseq jou si awep oji4 uaypy (1)

uondasay eleq €L



3295-E P-74-A1

SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD
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Data Format

Input 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

- 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 ap-
pears 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 between the “[LF] only” and the “[CR LF]” format is pos-
sible (parameter setting).

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

Note 1:

Note 2:

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 subpro-
grams.

The maximum record length is 156 bytes.

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
{ (
3 ¥

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

] or [% LF] code. When EIA code is

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

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

9-1.

RS-232C Interface

(1) Communication Format

()

3)

“4)

(6)

Asynchronous Transmission

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 @ START Bit (1 bit), @ Information Bit (8 bits), ® Parity Bit (1
bit), and the @ STOP Bit (2 bits), as shown in Fig.1 below.

LSB MSB

@ @ ® @

Fig. 1  Bit Configuration
Baud Rate (BPS)
110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 89300
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
RS-232C : Maximum cable length of 15 meters.
RS-422 :  Maximum cable length of 1200 meters (an RS-232C - RS422 converter is used)

Fiber Optics :  Maximum cable length of 2000 meters (a Fiber Optics - RS232C converter is
used)
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(6) RS-232C Signal Level

Low

-25V

Binary

Signal Status ......
Control Signal " .....

(7) Signal Descriptions

Spacing
ON

N\
AN\

BINANY o woves i o 1
Signal Status ...... Marking
Control Signal ..... OFF

Fig.2 RS-232C Signal Level

Pin No. (DB25)

Signal Name

Signal Direction

Description

1

FG

Safety ground

2

™D

Output

Transmission Data
Data line from OSP to external device

RXD

Input

Transmission Data
Data line from external device to QSP

RTS

Qutput

Transmission Request
Switches ON when transmission or reception
begins.
It then remains ON.

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
signal. When this signal is not used, the DTR
signal at the OSP should be connected.

SG

For signal connection

20

DTR

Output

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

OSP5020M/OSP500M-G Connectors DB25S
(Female)

39.01

A "1 2 3 45 6 7 8 9 1011 12 13
8.34 CD G)
! 14 15 16 17 18 19 20 21 22 23 24 25
47.04
DB25S
(Female)
1 |2 |38|4|5 |6 |7 |89 |10]11]12]13
FG | TXD |RXD|RTS |CTS [DSR| SG | €D
14|15 | 16 | 17 [ 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 Seihig
DTR

Nihon Koku Deshi Connector DB-25S Female  (standard type shell)
Lock D20418-J (hexagonal type)
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10. CRT Screens
10-1. Check Screens

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

available only for protocol A.)

( —
AUTO OPEEATIOHN r 5]
CHECK DAaTH LHNC {E} PREE BT 1mm
HOST CPU STATUS <]
CNC STATUS o
PARAMETER Mo 2000 byte
Mo S0 byte
Ma 18 times
Tp S sec
To Z8 sec
Ti 10 msec
Tx 108 msec
Tw S sec
CONVERT CODE HO
CONVERTED CODE (=]
HOST CPULRTY] STATUS
PROGRAM| ACTLRL | PART ELICH J | CHECK l
SELECT |FCSIT. |PROGRANM| LATA SERRCH OATA | [EXTEND] J
.
CFOE2IEFEF3IFaFErFEs)IEFE®
No. Name Description

@ |HOST CPU STATUS

Displays the second byte data in [SET] command.
Select from CHA: and CHB:  Set “CHB:”.
Initial setting : CHA:

® |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

PARAMETER Nb - Tw

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

@ | CONVERT CODE/CONVERTED
CODE

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

$BP00a
$6018
$2020
$0030
£B840
$8a50
$08:8
$0ave
$0E88
sBase

( AUTO OPERATION DNC-PROGRAM N 2

CHECK DATA

* DNC RECEIVE DATA * PAGE 32 1mm

B16Z16.157.G1F15
B.N9161%-450. 828
¥-118.234213.572
«G1F208.N3261X-4
58.804Y-189.213.
991.G1F308. 691X~
@.817v0.B53208. 82
1.X%-1.358v8.1812
B.149.X~-4.456Y8.
eB82Z0.28.X-2.6823

30B1365A B1362EB1 39B78A47 BICEB13S
3@0A4E39 B136B1D8 2DB43539 2E£30B2B8
592DB1B1 382£B233 B4SAB133 2E3SB7E2
BA4TBICE B238388A 4E39B236 B1DE2DB4
35302639 30B4592D B138392€ SAB1332E
3939B18A 47B1C633 30300A47 39B1D82D
362E3€B1 B7S9302E 3035335A 302E30B2
B18ADSZD B12E3335 BSS9302E B138B15A
302EB1B4 390ADB2D B4ZEB43S 3659322
3030B85A 302EB2BY BADS2DEZ2 ZEBSEZT3

IS0
IS0

READ POINTER SB6AA  TRANSFER CODE
WRITE POINTER SB6AA  PROGRAM CODE
R-Mtd

SELECT

PROGRAM| ACTUAL
POSIT.

CHECK
DATA

BLOCK
DATA

PART
PROGRAM SERRCH [EXTEND]

EDOEDEEDES(F 8)(FZ(E38)

The list of the data received from the host computer is displayed.

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 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.

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”.

()

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.

(d)
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No. Contents
The display right character (a) 1SO Code
coding system can be changed CP :| WRITE
as required. ’
When the power is turned on, this code is selected.
(b) ASCII 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 This displays the read-out pointer and write pointer of the received
POINTER 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.

(3) Display the DNC HISTORY page on the CHECK DATA screen.

-
AUTO OPERATION DNC-PROGRAM N 2 )
CHECK DATA * DNC HISTORY * PRAGE 33 1mm

P-HO TIME STATUS ITEM COMTENTS
Csoo0a 8: 9:11.75 2 4 i 7
Cs0ea1 @: 9:11.75 2 S S 54
Cs68a2 @: 9:11.85 2 &6 5 3
C30083 0: 9:16.35 2 4 1 7
CsP004 8: 9:16.35 2 5 s 54
Cs@eas @: 9:16.45 2 & s 3
Cs0e8s B: 9:28.95 2 4 1 7
Cseea7 @: 9:28.95 2 5 S 54
Cs00e8 B: 9:21. 5 2 6 =3 6
Cs00a29 B: 9:25.55 = 4 1 7

CURRENMT POINTER C308z2R
LAST ERROR POINTER Ez0000
R-Mtd
PROGRANM| ACTUARL | FART ELOCK CHECK
SELECT |POSIT. |PROGRAM| DATA I BEﬁRCHI DATA [EXTErD)

EDE2D)EIIEYDEIDEEDESR
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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 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 (1).

TIME

The time elapsed from the power on is displayed in hour: minute:
second.

STATUS

The communication operation status is displayed in a coded
number.

0: Initial state

Not ready for communication
Ready for communication
Communication in execution

Communication alarm

a & ow n o

Communication system alarm

ITEM

The DNC HISTORY kind is displayed in a coded number.
Command

Notification for correct ending of command
Notification for abnormal ending of command

Internal request

a M2

Transmission message

6: Line event

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

Q|

LAST ERROR POINTER

The latest information saving point for abnormal DNC HISTORY
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10-2.

Run Guide Screens

(1) BUFFER MODE

PROG OFERATIOHN RUN QUILE

RUNMING FILE SELECT ERROR FILE

RM BUFFER MCDE

MAIN FILE NAME MAIN FILE MNRME

EMPTY SELECTED| EMPTY
MAIN PROGRAM MAME MAIN PROGRAM NAME
EMPTY EMPTY
SUB FILE MNAME
EMPTY
RUMNING METHOD SELECTED RUNMIMG METHOD
R—hd
=GD
=GD
=GD

| T&

TIrE I IHIT J [-ELETEI F.EHH'IEI GUIDE | LEXTEND]

(2) SCHEDULE MODE

CFIE2EIIEDEIEDEDESD)

PROG OPERATION RUN GUIDE
SELECT ERROR FILE

RUNNING FILE
SCHEDULE MODE
SCHEDLLE PROGRAM FILE MAIN FILE NAME
OMF . SDF BrTY

MAIN FILE NAME

OMF—4VA-A.MIN - RUNNING | EMPTY |
MAIN PROGRAM NAME SUB FILE NAME
BPTY BPTY

REQUEST FILE NAME SELECTED RUNMIMG METHOD

OMF—4VA-A.MIN
RUNNING METHOD
R-fttd

=EX
=GD

RN
TIME ' INIT I na_ml R'awv:l I GUIDE I[DG'EHD]

DO EF3ENEEEDED




3295-E P-87
SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD

11.

Error Messages

2611

2622

2623

2629

DNC can not transmit

An attempt is made to transfer a program in batch although DNC communication is
impossible.

Character-string : None
Code : 1 : o6 ean i An attempt to transfer a program during
communication alarm
2 5 e i DNC communication OFF
) . anoome e Operation preparation not completed
DNC transmitting

A communication error has occurred during batch transmission of the NC program and
data transmission has terminated abnormally.

Character-string s “W28",“W29”,“W30", or “W39”, warning massage number
of the communication alarm explained later is displayed.

Code : The completely identical to the code which is displayed for
each warning message.

For details, refer to 12-1. “Communication alarm”.
Remote operation mode

An attempt is made to execute the following processing during buffer operation mode ON
in DNC-B specification or during buffer operation. (common to protocol A and B)

Character-string - None
Code : T ... And attempt to transfer program in batch
(impossible only during buffer operation)
s Qe Main program name or subprogram file

name is designated when selecting a
program in NC program transmission
method (2) during buffer operation.

Check point setting
Setting error of check points
Character-string 3 None

Code : 1 .. Data other than a pointer value
(hexadecimal) and an option is input.
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12.
12-1.

Alarm Message Chart

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.

w28

W29

DNC-B communication error

A communication error has occurred in communication protocol A of the host computer.

Character-string : None
Index 3 None
Code . YZZ (hexadecimal)
Y: Status of the OSP when communication error has
occurred
0 ...... Not ready for operation
1 & enwes OSP in normal operation state
2! 5 swnes Buffer operation state
3 ...... Alarm state
ZZ: Cause
Q' « i v An alarm is activated before the “Cause”
code is set. Refer to 13-1. “DNC HISTORY
Contents Code Table” in this section.
T owsvsn Check sum error has occurred by Ne times
in succession, set by parameter.
2 uoen ens Parity error has occurred by Ne times in
succession, set by parameter.
8 eisus -
4 ...... No answer signal
5 5l e DSR signal OFF
B s wun Ineffective answer signal
T s e --
8 ...... Reception buffer overflow
W Reception from the host computer while not

in answer standby state
DNC-B message format error

An error in received message in protocol A. This alarm is notified to the host computer as
reception of unexpected message.

Character-string : None
Index : None
Code : None ..... Message length has exceeded 72 bytes (or

4000 bytes).
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W30

W33

DNC-B communication system abort

An unrecoverable error has occurred in protocol A. This alarm cannot be cleared unless
power is turned off and then on.

Character-string 3 None

Index : None

Code : 10 oo o Overrun error has occurred.
s [ [ Framing error has occurred.

CCP-CPU illegal

An alarm occurred with the CCP-CPU.
This alarm cannot be cleared unless power is turned off and then on.

Character-string : None
Index : None
Code : T 5 caid ma Memory parity or write error is detected in
CCP memory test.
o2 PR The CCP control program cannot be loaded
correctly.
3 ... The CCP control program cannot be started
correctly.
D ;v e The CCP communication channel opening
does not end correctly.
5 ........ A CCP self-diagnosis error is detected.
B - we s s An exception error is detected with the
CCP-CPU.
7 i An error is detected in the CCP control

program operation.
(task start control error)

8§ icieakia An error is detected in the CCP control
program operation.
(real time task loop error)

8 s ows an An error is detected in the CCP control
program operation.
(switchover control error for time sharing
task)
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12-2.

An attempt is made to switch the buffer operation ON/OFF state by a command during

None
None

None

Conditions for starting operations are not satisfied.

None

None

=1 ...... Not-ready state or communication error
state in buffer operation by DNC-B
specification, protocol A

- L——— Schedule program has been being executed
in buffer operation in DNC-B specification.

=65 ...... Main program buffer size is less than 12 m

for buffer operation

NC Alarm

ALARMC

998 DNC-B Buffer operation change
operation (for protocol A).
Character-string
Index
Code

927 DNC start condition
Character-string
Index
Code

ALARMB

652 DNC-B Remote operation

An error has occurred during transmission of a program.
(Alarm message is not displayed at the console line.)

Character-string

Index
Code

When communication alarm has occurred, the warning
number indicated in Section 12-1.

When an error has occurred, four digits of the error number
Example: '

2504 No tape data

2527 Program end code
2530 Program buffer overflow
2541 Record buffer overflow

None

The completely identical to the code which is displayed for
each warning message when the communication alarm has
occurred. For details, refer to 12-1. “Communication alarm”.

Related error code when an error has occurred
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13. Appendix
13-1. DNC HISTORY Contents Code Tables

(1) Kind=1 (Command)

Upper Code Lower Code
Command kind Appended data length
Open
Close
Request for NC program File name length

Call of NC program
Transmission of NC program | File name length
Notification of NC reset

o o @ oo

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

Request for NC program

v

Request for NC program
transmission

NC reset
NC alarm

NC reset/alarm

@ a9 s w

Forced termination
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3)

Kind =3 (Notification for abnormal ending of command)

Upper Code

Lower Code

Abnormal end code

1: Temporary error
Permanent error
NC reset
NC alarm
Forced termination
Buffer clear
Initialization

@ N @ ks N

NC reset/alarm

-1: Command issuing
sequence error

—14: Data error
-15: Parameter error

=16: Command error

@ @ N g s 0N 2

10:
11

-59:
- 60:
-62:

-63:
- 64:

- 91:
- 92:
- 93:
- 94:
- 95:

- 96:

-112:

-128:

Error detail code

Check sum error

Parity error

No answer signal

DSR OFF

Ineffective answer signal
Data length overflow
Reception buffer overflow

Data 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)

Upper Code

Lower Code

Macro status
0: |Initial state
1: Awaiting macro start

2: Awaiting request for
reception

3: Awaiting request for
transmission

4: Awaiting reception of the
first block

*4 Only for protocol A

© @ N S D H N

-
e

Macro event
1

Open

Close

Request for reception
Request for transmission
NC alarm

NC reset

Time-out

request for forced termination

Code conversion error




3295-E P-94
SECTION 4 DNC-B HIGH-SPEED RM BUFFER METHOD

(5) Kind =5 (Transmission message)

Upper Code

Lower Code

Message kind
a) Protocol A

1: GTD
2: DAT
3: RST
4: ALM
5: SAT
6: RTD
7: RTY
8: SYN
9: RDY
10: WAT
11: EOD
12: ARS
13: AAL
14: CLB
16: SET

b) Protocol B

-127: DC1
~126: DC3
—-125: Data
-124: SYN

-123: NAK

Command data length

DAT : datalength/16
Others : data length

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

Upper Code Lower Code
Line status Line event
a) Protocol A
0: Awaiting answer signal for 1:  Reception of SYN
ninakzation 2: Reception of RDY
1: Awaiting end of initialization 3: Reception of ARS
Data being received 4: Reception of AAL
ﬁ::sn?:i%ﬁ:%c%it%r&?%er 5: Reception of CLB
4: Awaiting reception after 8: Recephion.ot SET
transmitting WAT 7: Reception of DAT
5: Awaiting reception after 8: Reception of EOD
bansmiting SAT 9: Reception of WAT

6: Awaiting reception after

transmitting ALM 10: Reception of GTD
7: Awaiting reception after 1z Reception of RTY
transmitting RST 12: Reception of data other than answer
8: Awaiting reception after Signal
transmitting EOD 13: No answer back
14: DSR signal off
16:  Transfer error 1
16: Transfer error 2
b) Protocol B
0: Reception being requested 1:  Normal character
1: Data being received 2: Transfer error 1
2: Transmission being 3: Transfer error 2
requested 4: No answer signal
Data be.ing tranlsmitted 5 CTS signal on
Mevrisionel oaing 6 OTS signal of
5: Reset signal being 7: DSRsignal off
requested 8: Forced termination
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13-2.

Programming Supplementary Information

The following is supplementary information to “OSP5020M Programming Manual”.

For general information for programming, refer to the above indicated manual.

13-2-1.

Schedule Program (PSELECT Block)

The command format to execute the schedule program in the buffer operation ON status for the DNC-
B specification is indicated below. ([ ] is omissible.)

PSELECT [fm] [(fd)],, [; S, [n]

fm :

(fd) :

Note:

main-program-file-name . | extension

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

- The main program file name designated in this step is registered as the file name for
buffer operation. If a main program file name is omitted, A. MIN is used.

- To designate a device name in the program file name, designate the host computer
(DNC:).

Request main program file name data

File-address-character-string requested

Character-string of up to 30 characters; following characters can be used:
0-9,A-Z,1,",#8,%.&"°<,>,(6),@%¥, L. _susn*t —v%h=,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.

Option designation

In buffer operation mode in the DNC-B specification, only operation S (search is not made for
subprograms) is possible.

Number of repetitions

The number of repetitions is designated with address ‘Q’. Designation range is 1-9999 and
omission is regarded as “1”. Designation of a value outside the indicated range causes an
alarm.

In the PSELECT block of the schedule program in buffer operation mode for DNC-B
specification, designation of a main program name and subprogram file name is not
possible.
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SECTION 5 SEMI-SYNCHRONIZED OPERATION OF

MACHINING CENTER WITH DIGITIZER
(TD)

Overview

(1)

@)

(3)

(4)
®)

(6)

The semi-synchronized operation function links the OSP5020M/OSP500M-G and the OSP5000N
to allow semi-synchronized operation of the machining center and the TD digitizer.

The semi-synchronized operation means that the digitized data obtained during scanning pro-
cessing 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.

At the OSP5020M/OSP500M-G, 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 possi-
ble. 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 op-
eration panel is used in common to these two modes.

The information in this section covers only the NC related information. For the operations of the
TD digitizer, refer to the instruction manual for the TD.
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2. DNC Operation Panel

B 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 in the ON position establishes the commu-
nication 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 communi-
cation 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 com-
munication ON state is not changed.

*  The state in which alarm W28 or W29 is displayed.
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&)

BUFFER OPERATION ON/OFF switch

(@)

(b)

BUFFER OPERATION ON

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 OPERATION OFF position during semi-synchronized op-
eration, the buffer operation enabled state is continued until the buffer operation has complet-
ed.

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 to 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 opera-
tion, and in the semi-synchronized operation mode (NC optional parameter (bit)
No. 37, bit 2: 1), it is used for semi-synchronized operation.
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3. Semi-synchronized Operation
Semi-synchronized operation is possible in the automatic mode while the BUFFER OPERATION ON
lamp at the DNC operation panel lights up.
Semi-synchronized operation function varies depending on the NC program transmission method (with
or without file name designation).
Buffer Operation
(DNC mode: ON, Buffer operation: ON) Normal Memory
0] ti P Operati Operation
Tﬁ;;a on T;:;geram Mgthoclion W:th_out Eile Name With File.Name P
Designation Designation
Bubble TD Bubble TD Bubble TD
Memory Memory Memory
Manual Main A X X O X O X
Mode Program
Operation B X X O X %) X
S X O O X O X
M X X O X O b

Note 1:
Note 2:

Note 3:

“ (O ” indicates “operation possible” and “ X ” indicates “operation impossible”.

Operation Methods:

A ..... Normal operation

B ..... Large-volume operation

8. woecs 4 Subprogram and branch function are not checked in operation method B.
M ..... Muilti-volume operation

In the semi-synchronized operation mode, operation using a schedule program is not possi-
ble.

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

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

data)
Buffer operation of NC program

.......

(b) With file name designation

Memory mode operation based on programs
stored in bubble memory
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3-1.

(1)

()

Operation Procedure for Semi-synchronized Operation

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:

®© e e 00

©

Press the PARAMETER key.

Press the function key [F7] (ITEM) to display the NC optional parameter (bit) data setting
screen.

Move the cursor to No. 16 bit 7 and set “1”.

Press the page key to display the screen which contains No. 37.

Move the cursor to No. 37 bit 2 and set “1”.

The setting should be “0” to select the high-speed RM buffer operation mode.

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, it is 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.

Starting the Semi-synchronized Operation

Operation Procedure:

© e 6 0 0

Place the DNC COMMUNICATION ON/OFF switch at ON.

Turn on power supply.

Select the AUTO OPERATION mode by pressing the AUTO key.

Place the BUFFER OPERATION ON/OFF switch at ON.

Press the CYCLE START button. (PROGRAM SELECT operation is not necessary.)
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3-3.

Memory Mode Operation Using A Program Stored in Bubble Memory

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

Only the difference is the designation of the bubble memory (BB1:) as the device name when
designating the main program file name.

(1)
)
@)

4)
(6)
(6)
@

(8)

©)

(10)

(11)
(12)

(13)

(14)

Precautions

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 MO02 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 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 for buffer operation.

If the buffer operation mode 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. (lgnored, “No
Command” message is displayed.)

The RS command (restart search) cannot be used. (lgnored, “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 OPERATION 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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Parameters

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))

Initial Value
Parameter Function Unit Range when Power
is Turned On

Nb Minimum buffer area of CNC when transmitting | bytes 1-60 30
[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 sec 1-999 5
response time-out duration by CNC for host
computer

To Response time-out duration by host computer sec 1-999 20
(TD) for CNC

Ti Minimum time interval between transmission msec 0-10 10
bytes

Tx Minimum switching time from reception to msec 0-100 100
transmission

Tw* Standby time for reception of [WAT] used by sec 0-Tp 5
both of CNC and host computer (TD); upper 0-To
limit 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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4-2, 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 to NC optional parameter (long word), (word) and (bit), and the
latter to the communication parameter (dedicated screen).

(1) NC Optional Parameter (bit)

(@)

(b)

(c)

(d)

()

Bit 0 of No. 1

Coding system of NC programs
1: 1SO
0: EIA
Initial setting: 1

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 (digitize 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: 0
Bit 3 of No. 11
End of record code of NC program data (digitized data)

1@ LF
0: CRLF

Initial setting: 0
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: After changing the setting, it is necessary to turn off the power once and then
turn it back on again to make the new setting effective.

Bit 0 - 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 0 of No. 44

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

Initial setting: 0
Note:  Other bits have not been defined.
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(2) 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 communi-
cation parameter screen.

@

@
®
O]

&)

Select the PARAMETER SET mode by pressing the PARAMETER key.

Key in CMPS and press the WRITE key. This displays the COMMUNICATION PARAMETER
screen.

Press the page key to display the COMMUNICATION PARAMETER screen.
Set the required parameters.

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

Press the 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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(8) Description of Communication Parameters

N
( PARAMETEER SET
#* COMMUNICATION PREAMETER #

NO.

1 COMMUNICATION DEVICE
2 BAUD RATE 2460
3 RS232C STOP BITS 1

4 RSZ32C PARITY EVEM
5 TRANSMIT CODE 150

6 MESSAGE EMD CODE ETX

7 PROTOCOL A/B A

B8 NC PROGRAM TRAMSMIT METHOD A

9 LAST ’DC3’ CODE EMABLE VES
18 SYN/NAK EMABLE YES
11 M@2 RESET OUTPUT ENSBLE YES

® % z

ACT POSIT (WORK) 799.935 -+ 793.995 -1400.000
=OFs

SET | SELECT| l E:HCKLF'I ITEMs ] ITEM ]

CECOEIIE3FEsEFEBs)FEDESD)

Name Contents

COMMUNICATION DEVICE Designation of device name used for communication through RS-
: 232C interface

Select from CHA: and CHB:  Set “CHB:".
Initial setting : CHA:

BAUD RATE (BPS) Designation of baud rate
Select from 110, 150, 300, 600, 1200, 2400, 4800, 9600,
19200, 38400, 89300.

Initial setting : 2400

RS-232C STOP BITS Designation of number of stop bits
Select from 1 and 2.
Initial setting : 1

RS-232C PARITY Designation of parity added at asynchronized communication
Select from NON, EVEN and ODD.
Initial setting : EVEN

TRANSMIT CODE Designation of transmission code (excluding NC programs)
Select from ISO and ASCII.

Initial setting : 1SO

Note: The transmission code is not used for protocol B.
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No.

Name

Contents

MESSAGE END CODE

Designation of message end code
Select from ETX and CR.
Initial setting: ETX
Note: The end code is not used in protocol B.

PROTOCOL A/B

Protocol A only (setting is not possible.)

Initial setting: A

NC PROGRAM TRANSMIT
METHOD

Designation of “file name used” or“file name not used” state for
NC program (digitized data) transmission

Select from A (not used) and B (used).
Initial setting: A

LAST ‘D3’ CODE ENABLE

Setting is not possible.
Initial setting : YES
Note: Not used

10

SYN/NAK ENABLE

Setting is not possible.
Note: Not used

11

Mo2
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 M02 and M30.

Select from YES (transmitted) and NO (not transmitted).
Initial setting : YES
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5. CRT Screens
5-1. Check Screens
(1) Display the communication status and parameters page on the CHECK DATA screen.
( LUTO OFERATION i ) i
CHECK DATH DMNC (B PRCE BT 1mm
HOST CPU STRATUS <]
CNC STATUS (s}
PARAMETER Mo 20890 byte
Mo 20 byte
Me 18 times
Tp S sec
To 249 sec
Ti 10 msec
Tx 160 msec
Tw S sec
CONVERT CODE Hid
COMVERTED CODE A
HOST CPULRTY] STATUS
;P.DGFﬂ"‘i ACTUAL | PART ELOCK CHECK
SELECT |PCSIT. PF'u?Fb—d“tJ DATA | SEFF:CHI ’ DATA ’ LEXTEND]
L
(FVE2)I(E3(E4(ESIES)IEZI(ES8)
No. Name Contents
@ |HOST CPU STATUS Displays the second byte data in [SET] command for TD
transmission.
® |CNC 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
® |PARAMETER Nb - Tw Displays contents of [SET] and [SAT] commands from 9th to 40th
bytes.
CONVERT Displays code conversion designation for NC programs (digitize
CODE/CONVERTED CODE data).




(2)

Display the RECEIVE DATA on the CHECK DATA screen.

$0000
$8a18
$B8020
$0839
$6848
sRasa
SBO6A
spa7a

AUTO OPERATIONMN SEMI-SYN

CHECK DATA

OPERATIOI
#* DNC RECEIVE DATA *

39B1365A B1362EB1 39878A47 B1C6B13S
380A4E39 B136B1D8 2DB43530 2E30B2B8
S592DB1B1 362EB233 B45AB133 2E35B7B2
BA47B1C6 B238308A 4E398235 B1D82DB4
35362£38 38B4592D B13@392E SABL332E
3939B18A 47B1C633 38@300R47 39B1D82D
3082E30B1 B7YSY302E 3836335A 30263082
BieAp82D B12E3335 B3S9382E B138B15A

PAGE 32

CRONIZED H
]

1mm

B16Z16.157.GIF 1S
B.N9161X-450.828
Y-118.234Z13.572
.G1F20a.NI2B1X~-4
50.ea4Y-189.213.
591.G1F388.GI1 X~
0.817YD.B5320. 82
1.X-1.358v8.1012
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SPEE0 3JOZEB1B4 3I50ADEZD BAZEB43S 3659382E 0. 149.X-4,456Y8.
$BO90 3038B8SA 3BZEBZBS BADSZDBEZ 2EBBBZ33 00820.28.X-2.823
READ POINTER $B6AA  TRAMSFER CODE 150
WRITE POINTER sB&AA PROGRAM CODE 150
R-Mtd
=P ,#%.LIB
2572 No subprogram file LIB”
=CH
PROGRAM| ACTUAL. | PART BLOCK CEXK
SELECT |POSIT. |PROGRAM| DATA SEARCH DATA [EXTEND]

COEDEIELDERCEEDED

The list of the data received from the TD is displayed.

No.

Contents

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

(b)

(c)

(d)

(@) To position the display pointer at “0”

CP WRITE
To position the display pointer at the required position
CP 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.

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”.

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.
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No. Contents
@ | The display right character (a) 1SO Code
coding gystem can be changed CP :| WRITE
as required.

When the power is turned on, this coding system is selected.
(b) ASCII 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 POINTERMWRITE This displays the read-out pointer and write pointer of the received
POINTER data.
® | TRANSFER CODE The code used for transmission of data other than NC program
(digitize data) is displayed.
@ |PROGRAM CODE The code used for transmission of NC program (digitize data) is

displayed.
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(3) Display the DNC HISTORY on the CHECK DATA screen.

- 2

AUTO OPERATION gggﬁ%&lgﬂﬂﬂlzm N
CHECK DATA # DNC HISTORY * PAGE 33 1mm

P-NO TIME STATUS ITEM CONTENTS
CsBo0a B: 9:11.75 2 4 1 T
Csaeal @: 9:11.75 4 5 5 =
Csooaz 8: 9:11.85 2 6 5 6
Cspoa3 B: 9:16.35 2 4 1 7
Cs0084 B: 9:16.35 2 5 5 54
Cspeas B: 9:16.45 2 6 S 6
Cs0006 8: 9:208.95 2 4 1 7
Cseear B: 9:208.95 2 5 5 54
Cs0668 8: 9:21. 5 2 & 5 6
Cseea9 B: 9:25.55 2 4 1 7

CURRENT POINTER CseezA
LAST ERROR POINTER EX0008
R-Mtd

=P ,x LIB
2572 No subprogram file LIB’
=»CH
PROGRAM| ACTUAL | PRRT ELOCK CHECK
SELECT |POSIT. |PROGRAM| DATA I SEARCH DATA [EXTEXID] J

FUUE2EIEFEFDEEsIFEDES)

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 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).

TIME

The time elapsed from the power on is displayed in hour: minute:
second.
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No. Description
® |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
@ |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
® | CONTENTS Details of DNC HISTORY kind is indicated in a coded number.
For details, refer to Table 5-1.
® | CURRENT POINTER The latest information saving point for normal DNC HISTORY
@ |LAST ERROR POINTER The latest information saving point for abnormal DNC HISTORY
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5-2.

Run Guide Screens

( PROG OPERATIOHN Pud QUILE
FLRENING FILE SELECT EFROR FILE
RM BUFFER MCDE
MAIN FILE NAME MAIN FILE NAME
ErPTY SELECTED| EMPTY
MAIN PROGRAM MNAME MAIM PROGRAM MNAME
EMPTY EMPTY
SUB FILE NAME
EMPTY
RUNNING METHOD SELECTED RUNMING METHOD
P—thed
=GD
=GD
=GD
e %
TIME IHIT LELETE| RENAME GUIDE | [EXTEMD)

O E3IEFEFEFEsEFEs)EDESD)
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6. Error Messages

2622

2629

DNC transmitting

A communication error has occurred during batch transmission of the NC programs and
data transmission has terminated abnormally.

Character-string : “W28", “W29", “W30" or “W39”"; warning message number
of the communication alarm explained later is displayed.

Code : The contents completely identical to the code which is
explained for each warning message.

For details, refer to 7-1 “Communication Alarm”.
Check point setting
Setting error of check points
Character-string : None

Code : 1l i ies e 8 Data other than a pointer value
(hexadecimal) and an option is input.
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Alarm Message Chart

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.

Ww2as DNC-B communication error

A communication error has occurred in communication protocol A of the host computer

(TD).
Character-string
Index

Code

None
None

Y:

YZZ (hexadecimal)

Status of the NC when communication error has occurred

W29 DNC-B message format error

An error in received message in protocol A.
(TD) as reception of unexpected message.

Character-string None
Index None
Code None .....

Not ready for operation

NC in normal operation state
Buffer operation state

Alarm state

Check sum error has occurred by Ne times
in succession, set by parameter.

Parity error has occurred by Ne times in
succession, set by parameter.

No answer signal

DSR signal OFF
Ineffective answer signal
Reception buffer overflow

Reception from the host computer (TD)
while not in answer standby state

This alarm is notified to the host computer

Message length has exceeded 72 bytes (or
4000 bytes).
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W30

W39

DNC-B communication system abort

An unrecoverable error has occurred in protocol A. This alarm cannot be cleared unless
power is turned off and then on.

Character-string : None

Index - None

Code : 100 s o s Overrun error has occurred.
11 o9 s Framing error has occurred.

CCP-CPU illegal

An alarm occurred with the CCP-CPU.
This alarm cannot be cleared unless power is turned off and then on.

Character-string : None
Index ; None
Code : Q smei e An alarm is activated before the “Cause”
code is set. Refer to 13-1. “DNC HISTORY
Contents Code Table” in this section 4.
; [ Memory parity or write error is detected in
CCP memory test.
D s wew o The CCP control program cannot be loaded
correctly.
3 ..., The CCP control program cannot be started
correctly.
B i woava i v The CCP communication channel opening
does not end correctly.
B 55 snscs s A CCP self-diagnosis error is detected.
6 ........ An exception error is detected with the CCP
CPU.
y PO An error is detected in the CCP control
program operation.
(task start control error)
8 s s An error is detected in the CCP control

program operation.
(real time task loop error)

.: . An error is detected in the CCP control
program operation.
(switchover control error for time sharing
task)
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7-2. NC Alarm

ALARM C
998

927

ALARM B
652

DNC-B buffer operation change

An attempt is made to switch the buffer operation (semi-syncronized operation) ON/OFF
state by a command during operation (for protocol A).

Character-string : None
Index : None
Code : None

DNC start condition

Conditions for starting operations are not satisfied.

Character-string : None
Index : None
Code 4 3 [ Not-ready state or communication error
state in semi-synchronized operation
2 e Saaea Schedule program has been being executed
in semi-synchronized operation
8 sps now s Main program buffer size is less than 12 m

in semi-synchronized operation

DNC-B remote operation

An error has occurred during transmission of a NC program (digitize data).
(Alarm message is not displayed at the console line.)

Character-string : None ..... When communication alarm has occurred, a
warning number explained in section 7-1.

When an error has occurred, four digits of
the error number

Example:

2504 No tape data

2527 Program end code
2530 Program buffer overflow
2541 Record buffer overflow

Index : None

Code : Communication alarm : The contents completely
identical to the code which is
explained for each warning
message.

For details, refer to 7-1.,
“Communication Alarm”

Error :  Related error code
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8. Appendix
8-1. DNC HISTORY Contents Code Tables

(1) Kind=1 (Command)

Upper Code Lower Code
Command kind Appended data length
Open
Close
Request for NC program File name length

Call of NC program
Transmission of NC program | File name length

Notification of NC reset

Ne a s e 2

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

NC reset
NC alarm

NC reset/alarm

o a ko

Forced termination
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(8) Kind =3 (Notification for abnormal ending of command)

Upper Code

Lower Code

N hH ODN

-14:
-15:
-16:

Abnormal end code

Temporary error
Permanent error
NC reset

NC alarm

Forced termination
Buffer clear
Initialization

NC reset/alarm

Command issuing
sequence error

Data error
Parameter error

Command error

Error detail code

10:
118

-59:
-60:
-B62:

-63:
- 64:

-91:
- 92:
-93:
- 94:
- 95;

- 96:
-112:

-128:

1
2
3
4
5:
6
7
8
9

Check sum error

Parity error

No answer signal

DSR OFF

Ineffective answer signal
Data length overflow
Reception buffer overflow

Data 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)

Upper Code

Lower Code

Macro status
0: Initial state
1: Awaiting macro start

2: Awaiting request for
reception

3: Awaiting request for
transmission

4: Awaiting reception of the
first block

*4 Only for protocol A

Macro event

1:

—
e

© @ N QRN

Open

Close

Request for reception
Request for transmission
NC alarm

NC reset

Time-out

Request for forced termination

Code conversion error
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(56) Kind=5 (Transmission message)

Upper Code Lower Code
Message kind Command data length
a) Protocol A
1: GTD
2: DAT DAT : data length/16
3: RST Others : data length
4: ALM
5: SAT
6: RTD
7: RTY
8: SYN
9: RDY
10: WAT
11: EOD
12: ARS
13: AAL
i4: CLB
15: SET
b) Protocol B Data length/16 (incl. DC code)
-127: DC1
-126: DC3
-125: Data
-124: SYN
-123: NAK
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(6) Kind=6 (Line event)

6: Awaiting reception after

Upper Code Lower Code
Line status Line event
a) Protocol 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
puing recopon st | & maceptonor 18
4: Awaiting reception after 6: Reception of SET
transmitting WAT 7: Reception of DAT
5: Awaiting reception after 8: Reception of EOD
transmitting SAT 9: Reception of WAT

ransmitting ALM 10: Reception of GTD
7: Awaiting reception after 112 Reception of RTY
transmitting RST 12: Reception of data other than answer
8: Awaiting reception after signal
transmitting EOD 13: No answer back
14: DSR signal off
156: Transfer error 1
16: Transfer error 2
b) Protocol B
0: Reception being requested 1: Normal character
1: Data being received 2: Transfer error 1
2: Transmission being 3: Transfer error 2
roquested 4: No answer signal
3: Data be-ing tran-smitted 5 CTS signal on
% S 6 CTS signal of
5: Reset signal being 7: DSR signal off
requested 8: Forced termination
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SECTION 6 WARM-UP FUNCTION

2-2,

This section deals with the information necessary to effectively use the warm-up function incorporated
in the OSP5020M/OSP500M-G.

Since operation procedures for the calendar timer are not discussed in this section, consult the ma-
chine manufacture for them.

Overview

The warm-up function described in this section allows to warm up the machine through the execution
of the predetermined program (warm-up program) 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 calendar
timer, the OSP5020M/OSP500M-G automatically selects and executes the warm-up program prepared
by the user.

Registration of Warm-up Program

Registration of a warm-up program in the user area of bubble memory (BB1:) by the file name of
“W.WAF” is necessary to activate the warm-up function.

Registering Warm-up Program

The procedure to register the warm-up program is identical to the procedure to register part programs
in the bubble memory, which is explained in Section 7, “Program Management” of Part II in the
Operation Manual for OSP5020M/OSP500M-G (Publication No. 3354-E).

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

S200 M3
VC128=50
GO Z500

NA1 X-200 Y-200
X200 Y200

G4 F5
VC1i28=vVC128-1

IF [vC128 GT 0] NA1
M5

M2
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Operations

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

(1)

)

@)

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

Duration between cycle on to cycle off should be more than three minutes. For cycle power off,
refer to items (2) and (3) in 5, “Precautions”.

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 pro-
gram), or when the RESET button on the operation panel is pressed, machine stops and the pro-
gram 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 program name may be designat-
ed 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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Timing Chart

Calendar timer output

Control power

Operation end alarming
buzzer

Automatic selection
of warm-up program

Automatic execution of
warm-up program

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. 6-1 Timing Chart for Warm-up Program Execution
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Precautions

(1)

2)

(©)

(4)

(6)

@)

(8)

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 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.

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

If the file W.WAF is not existent in the bubble 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 OSP5020M turned on by
the operator.

The end of program command in the warm-up program is ignored by the automatic power shutoff
function. That is, power supply will not be turned off even when the M02 or M30 in the warm-up
program is executed.

Alarm

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

ALARM C
958 Warming up
Index T None
Code : 1 s ees sswe No W.WAF file in the bubble memory
2y v s File selection is impossible although the

warm-up program file is existent.
(Ex.: M02 or M30 not specified at the end of
warm-up program.)
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7. Parameter Setting

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

MC User Parameter (Word)
Parameter | CRT Function Effective Initial Setting Setting
No. Display commands Value Range Unit
7 END Time duration in which SET 10 0 to 600 (sec)
BUZZER | the operation end ADD
TIME alarming buzzer
sounds

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

(2) Press the function key [F6] (ITEM 1) or [F7] (ITEM]) until the CRT displays the *MC USER

PARAMETER (WORD) * page.
(8) Locate the cursor on parameter No. 7 using the cursor control keys.

4 PARAMETER SET
#MC USER PARAMETER (WORD)*
NO. NO.
1 AXIS LUBE TIME 6@ 11 CROSSRL STOP TDME ]
2 CROSSRL LUBE TIME 2 12 CROSSRL UP TIME [
3 AXIS PIMP TIME g 13 [
4 CROSSRL PUMP TIME g 14 @
5 TOOL UNCLAMP TIME 3 15 @
6 POWER SAVING TIE 60 16 @
7 END BUZZER TIME ¢ 17 @
8 PLUG TOOL NO. g 18 a
9 SPDL OVLOAD TIME 2 19 (1)
1¢ OIL MIST TIME 6¢ 29 @
X Y 4
ACT POSIT (MC) 120¢.¢00  1204.000 12¢0.000
=5 60
/SEI ] ADD I CAL |szmcu ' ITEM 1 ' ITEM 4 | [EXTEND] J
5

F1)J(F2)(F3)J(Fa)(Fs)(F8)(F7]J(F 8]
Input data

(4) After pressing the 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 7 SPINDLE OVERLOAD DETECTION

FUNCTION

Overview

(1)

(2

(3)

Operations

(1)

)

©)

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 overload 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 as

illustrated at the right is connected to the motor
drive 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
the pointer swings beyond the setting pointer,
the relay contact closes. This is detected as
level A alarm and stops all axes rotation.

i

Pointer /

Knob for rotating
the setting pointer

Setting pointer

This function is made effective and ineffective by designating the following M codes in the
automatic or MDI mode.

Mi42 ...... Spindle overload detection function 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 overload detection function is always ineffective and
thus the related alarm does not occur.
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Spindle Drive Motor Starting Current

(1)

Spindle Load Meter Pointer

Spindle speed

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.

(a) The control determines that the spindle is rotating at a fixed speed when an actual spindle
speed is 75-125 percent of the programed speed.

(b) Spindle overload condition is not checked until the spindle speed reaches the fixed speed,
i.e., within duration T1 from the spindle start.

(c) 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 rela-
tively 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 (word) No. 9
SPDL OVLOAD TIME).

Starting current

|
{
|
o | Spindle motor overload is not checked because the
| spindle has not reached the fixed speed.
T I 12 |
I
| : With setting proper parameter data, spindle motor
: | overload is not checked within this period.
I v
| I
T -—— N — __|f__ Max. load setting pointer

Spindle rotating at a fixed speed

Time

I
I
I
|
I
f
|
|
I

Spindle is assumed to have
| reached the fixed speed.

.' S command
|
|

75% 100%

Spindle motor speed

Time
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(2) The CRT screen display for the spindle overload timer is shown below. Time setting range is 0 -
60 seconds in increments of 1 second. Setting is made using the [F1] (SET) or [F2] (ADD).
The Initial value is one second (1).

e A
PARAMETER SET
*MC USER PARAMETER (WICRD)*
NO. NO.
1 AXIS LUBE TIME 11 CROSSRL STOP TIME <]
2 CROSSRL LUBE TIIE 128 12 CROSSRL P TIME [
3 AXIS PP TIME 2@ 13 CHIP CLEANER TIME <]
4 CROSSAL PUP TINE 0 14 AIR BLOW TIME e
5 TOOL UNCLAMF TIPE o 1S o
& POMER SAVING TIME e 16 2}
7 END BUZZER TIME 1 17 o
8 FLUG TOOL MO. e 18 e
9 SPDL OVLOAD TIME 0 19 WORK CLAMP TIME @
18 OIL MIST TIME 0 ze [
% Y z B
ACT POSIT (MC) g29.9%9 939,992 -1100.628 93. 600
=1F
=1F
-IF
SET I ADD CAL | SEQF?CHl I ITEM? ' ITEMM 'tE::TEl L] ,J
-

EFOE2IE3IEFEIDEFEsE8sIEDES)

(3) 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.
(c) A new S command is given while the spindle is rotating.
(d) When the spindle speed override switch setting is changed while the spindle is rotating.
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4., 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”.

9 Setting A
Q
; Setting B e TR <Y
< =t
'5 Load /
@ current pointer
0
Time
5. Alarm
ALARM A
147 Spindle overload

Spindle load exceeds the preset limit.



3295-E P-132-A1
SECTION 8 SIMPLIFIED LOAD MONITORING FUNCTION

SECTION 8 SIMPLIFIED LOAD MONITORING

FUNCTION

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 to control this function. The desired parameter set is selected
using system variable VSLNO, with monitoring ON/OFF switching executed by the M142/M143 com-
mands.

Details of Function

(1) Monitoring ON/OFF Switching
M142 . ..... “Simplified Load Monitoring Function” OFF
M143 ...... “Simplified Load Monitoring Function” ON
(2) Selecting The Spindle Load Monitoring Parameter No.

There are 5 sets of setting values for the “LOAD MAX”, “LOAD TIMER”, and “MONIT. MOD
(Monitoring Mode)” items. The desired parameter set is selected from these 5 sets.

VSLNO ..... Monitoring parameter No. selection System Variable

A VSLNO backup is executed. Therefore, if no designation is made, the value designated for the
previous operation will be adopted. If 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 due to the START current at the spindle motor. This
START overload condition is handled by the following 2 actions:

@ The overload is ignored until the actual spindle speed is within 75% to 125% of the speed
command value.

@ 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(word) No.9), the overload condition is ignored.

START Current .
T1: A spindle overload check does not oc-

cur because the spindle has not
reached a constant speed.

A
L

T1

]
N

|

- e o o e

T2: A spindle overload check does not oc-
cur during this parameter-designated

Spindle Load waiting period.

--=-- Setting Value

Spindle at a Constant Speed

—= Time

-— Spindle speed judged as “constant”

S Command

\

Spindle Speed A

75% 100%

—= Time
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(4)

(5)

Overload Monitoring Format

@ 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 point when
the spindle reaches the constant speed.

@ 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]
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.

.
( AUTO OFPERATION A.MIN 0 N 2
RCTUAL POSITIONM LOAD DISPLAY 1mm
a 166 268 (%)
| [
e %I %]%]%) o
S 00000000008
Y % %1%]%) i
LOAD MOMITOR(118x)
Z B.000 |,
C B8.0000 |, | *
Co @ (o] [5x4
F 2.0 M ' Z
s a 554
H= 1 TOUCH SEMSOR C
D= 2 TOUCH FROBE (24
FROGRAM| ACTUAL PART ELOCK CHECK
SELECT| POSIT.|PROGRAM DATA | SEARCH DATA | CEXTEMD] )

CEFUE2DEIEDNEDEFsIEDED

2nd Page of the ACTVAL POSITION Screen
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N
AUTO OPERATION A.MIN 0 ] 2
indle overload 18G78
PROGRAM #READ MAIM PROGRAM:# 1mm
>70 DIS X 8.000
X106Y100 Y 8.000
2150 z 0.80a
1587150 i 8. esa0
rii4z2
M3 Co a
Mz 0 F 0.0
N S ]
LOAD MONITORC118%) H= 1 B.000
LOAD MAX v D= 2 0.698
SPINDLE LOAD OODODOODOOBER 127%
X Y z o
ACT FOSIT (WORK) 0.008 8.600 0.808 0. @e0a
B-titd
Ppoemwl ACTUAL | PART ELOCK CHECK
SELECT| POSIT.|PROGRAM| DATA |SEARCH DATA I[EXTEND] J
\.

CDOEDEAEDNCEFEB(F ADES)

READ MAIN PROGRAM Screen
(Display is identical for CURRENT MAIN PROGRAM)

When the monitoring function is ON (M143), LOAD MONITOR (*#* %) (*** : Maximum Load
Value) items are displayed to indicate that the monitoring function is operating.

If the spindle load exceeds the maximum load value, the LOAD MONITOR (¥#* %)’ item will
change from white to red. (In monochrome systems, it will become brighter.)
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(6) Parameters
@ Constant Spindle Speed Waiting Period Setting

This parameter designates 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 (word) No.9
Spindle Overload Timer (SPDL OVLOAD TIME)

' ™
PARAMETER SET
#MC USER PARAMETER (WORD)*
NO. NO.
1 AXIS LUBE TIME 15 11 CROSSRL STOP TIME e
2 CROSSRL LUBE TIME 1 12 CROSSRL UP TIME <}
3 AXIS PUMP TIME 68 13 CHIP CLEAMER TIME 2}
4 CROSSRL PUMP TIME 60 14 AIR BLOW TIME a
5 TOOL UNCLAMP TIME 3 15 RT COUNTER a
6 POWER SAVING TIME 3@ 16 SET UP ST. POS. 2]
7 END BUZZER TIME 18 17 AXIS LUBE TIME 2 2}
8 PLUG TOOL NO. @ 18 AXIS PUMP TIME 2 2}
9 sPOL ovioAD TIME SN 19 WORK CLAMP TIME 8
18 OIL MIST TIME 0 28 @
® ¥ z c
ACT POSIT (M) 9768.080  S7E8.8080  4144.B00 @. 6000
St
=1F
=IB
=5 S
SET ' ADD | cAL |SEF|RCH I | ITEMT | ITEML IEEXTEHDJ

CDOE2EFE3IEFEFDEIEFEs)FENDNES)

Setting range . 0-60 secs.

Initial value . varies depending on machine models
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@ Spindle Overload Monitoring Parameter Setting

Values are set at LOAD MAX, LOAD TIMER, and MONIT. MOD in order for spindle overload
monitoring to occur.

PARAMETER SET

#SPINDLE LOAD MONITOR#*

NO. LOAD MAXC1  LOAD TIMER[sec] MOMIT. MOD
* 1 168 5
2 110 4 ]
3 128 3 a
4 130 2 a
5 148 1 a

X Y z A

ACT POSIT (WORK) 49.5@8 195.850 1.0008 0.e280

B-titd

SET | ADD | | | l ITEMT | ITEMS [[EXTENDJ

No.

LOAD MAX :

COAD TIMER:

MONIT. MOD:

CEFUE2EIEYESIESEZDES)

One of the possible five parameter sets is selected at VLSNO, and an asterisk
is displayed to the left of the selected parameter No.

The maximum allowable load (in percentage) is designated.

Setting range 0 - 280 (%)
Command ...... [SET], [ADD]
Initial value ...... 0 (%)

The maximum permissible period during which the spindle load can continuous-
ly exceed the maximum load value is designated (secs.).

Setting range 0 - 120 (secs.)
Command ...... [SET], [ADD]
Initial value ...... 0 (secs.)

The overload alarm level is designated.

Settingvalue = 0 .... Alarm [A]
30 . Alarm [D]
Initial value .......... 0

* These parameters are stored (backup) at the MAU #* _#x *.PB._..
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(7) System Variables
@ Spindle Overload Monitoring Parameter No.
[VSLNO]
- Reading/writing possible
- Data value range: 1to5

- VSLNO is stored in memory (backup). Therefore, if no designation is made, the value
designated for the previous operation will be adopted. If no value has been designated
previously, “1” will be adopted.

@ Spindle Overload Monitoring Parameter
[VSLDT (i,j)]
- i : Parameter No. (1-5)

= 0 & M s s s Maximum load value
2 .o Continuous overload time
e Monitoring mode

- Only reading possible
(8) Alarms
@ Alarm A 147 Spindle overload

@ Alarm D W47 Spindle overload

Codes (for both 1) and 2))
XOOYYYY
XXX @ Overload monitoring parameter No.

YYYY :  Overload (%) when alarm was activated
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SECTION 9 EXTERNAL PROGRAM SELECTION

1-3.

FUNCTION

External Program Selection A (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 for the main programs or the schedule program is se-
lected by the setting of the parameter (bit) data.

Parameter (bit) No.17 Main /Schedule Program
Bit5=1 Schedule programs
Bit 5=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
Bit 6=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.

After 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.

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.

(8) 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.
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2-1.

2-2.

2-3.

2-4.

External Program Selection B (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 Program
Bit 5=1 Schedule programs
Bit 5=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 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.

After 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 coincide 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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3. External Program Selection C (BCD Type)

3-1. Overview
This function selects the main and schedule programs using the BCD (binary coded decimal) number
input from an external device.

3-2. Program Selection Range
(1) 4-digit BCD numbers

P+ * % +.MIN (main program)

Px ‘* + *. SDF (schedule program)
AR

BCD 1st digit: 0 through 9, 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

Px . MIN
P+ . SDF

BCD 1st digit: 0 through 9, A through F

BCD 2nd digit: 0 through 9, A through F
Note: Designation of “P0000.MIN (or P0O0.MIN)” is not allowed.
Selectable range is from P0001.MIN to PFFFF.MIN or from PO1.MIN to PFF.MIN.

3-3. 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 Program
Bit5=1 Schedule programs
Bit5=0 Main programs
3-4. 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
Bite=1 Inhibited

Bit 6=0 Allowed
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3-6.

(1)
@)
(©)
(4)
6
6)

0

()

Precautions

Program selection is possible only in the automatic mode.

While a program is being selected, pressing another program 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.

Timing Chart

&

Program No. input
— NC s

Strobe signal [
— NC

Program selection
(inside NC) | ‘
Program No. output
— NC

]

Program selection
completion answer

W

T1: 100 msec or longer
T2: 100 msec or longer

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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3-7. Input/output Signals

(1) Input signals

M_
wl
= O}

———
555

Program No. input
(BCD, 1st digit)

(BCD, 3rd digit)

—0—0—

i
s

!
11 4
| — 8-
| F— {L—':O 1=
— J)_":O 2 | Program No. input
1 :O i (BCD, 2nd digit)
it 0o
{+ 4'; _Q 8-
| {L _O Ly
— | CL__;:O 2 | Program No. input
I
i
I

T
T

Program No. input
(BCD, 4th digit)

(1 4
I |
{ | o] BJ
| - i\ Program selection stroke
o 0V
L [EC BOARD]
Phtocoupler Input Circuit
+5V
1SO ISO
ov 24\ PCB27 10K

1.6KQ

Input contact rating: DC 24V, 15 mA
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(2) Output signal

]
|

Program No. output
(BCD, 1st digit)

Program No. output
(BCD, 2nd digit)

&

@@@T@Q%?

—Q—0—OQ—
(]

”

Program No. output
(BCD, 3rd digit)

-—O—-(ﬁ——
N

|

S —
&
]

Program No. output
(BCD, 4th digit)

T

2

—
I

8.

T

—o0——— Program selection completion
answer

PR

ospP
—O——+——= Common
[EC BOARD] |

Transistor Output Circuit

+5V PS2012

3300 out

COM

Output current rating: DC 24V, 60 mA
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3-8.

3-8-1.

3-9.

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 (NC main: MAA07.09AK.POL).

Parameters

NC optional parameter (bit) No. 20, bit 6

Setting

1: Parity check is performed for external program selection C.

0: Parity check is not performed for external program selection C.
NC optional parameter (bit) No. 20, bit 7
1: An odd parity check is performed for external program selection C.

0: An even parity check is performed for external program selection C.

Alarms

ALARM C
944

Program select

In external program selection operation, an error occurred during the selection of a file-
name which was input from the ECP or EC board.

Index : None
Character-string : None
Code : X
o A parity error occurred with external pro-

gram selection C.

(For the explanation of other error codes for
X, refer to the Alarm & Error List (publication
No. 3353-E).
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SECTION 10 EXTERNAL M SIGNAL OUTPUT FUNCTION

T

1-2.

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 point 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
Note: In a program, one block can contain only one external M code.
Timing Chart
previous block_ | | To the next block

\ ’ )
M181 - M188

output signal 3 /

External M code
answer back

signal
Note 1: M181-M188 output signals are turned on by the corresponding external M code and
turned off by the external M code answer back signal.
Note 2: The answer back signal should be turned off only after checking that the
corresponding M181-188 output signal has been turned off.
Note 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.
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2. Input/Output Signals

2-1. Output Signals
Wire No.
M181
M182
M183
M184
M185
M186
M187 :
M188
OSP
Note: Signals are output via relays (Mini-power relay MY2-1024, OMRON). The contact point
ratings are indicated below.
ltem ; Rated Maximum
Rated Load (R.‘ﬁtr?gnt \H’:Itt‘:ld eMaxlmum Maximum Switching
Load 9 Current Capacity
Resistance load |AC 220V 5V 5A AC 250V 5A 1,100VA
(cos@=1) DC 24V 5A DC 125V 120W
Induction load AC 220 2A 5A AC 250V 5A 440 VA
(cos@=0.4, DC 24V 2A DC 125V 48W
VR =7 msec)
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2-2. Input Signals

(1) MC-H/MC-V Series

I ] —

Photocoupler DC24v l SOV
@ ' External M code
R1.5K
_,':1 T / I 723 answer back
= i
T @)
OSP | L Wire No.
- > 723 for MC-H
717 for MC-V
Note 1: Input signals should use dry contact point with capacity of DC 24 V, 16 mA mini-
mum.
Note 2: Input signals are effective when it is on for longer than 200 msec. Chattering at sig-

nal rising and falling must be less than 10 msec.

(2) Double-column Series

DC24V |

P24 l N24 LN24
External M code

o AB29 4 answer back

CR 1l

MY-2

OSP
Note 1: Input signals should use dry contact point with capacity of DC 24 V, 37 mA mini-
mum.

Note 2: Input signals are effective when it is on for longer than 200 msec. Chattering at sig-

nal rising and falling must be less than 10 msec.
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3. Connection

The machine has the terminal box used for external signals. Connect the cables from this terminal
box to the external devices.

The terminal blocks are labeled with the wire numbers explained in 2., “Input/Output Signals”. The
screw size used at the terminal block is M4.

llustrations in Fig. 10-1 shows the external terminal box installation locations on each machining
center model. Note that these show the standard specification mode and the terminal box installation
locations might differ from the illustrated locations, if special specifications are selected.

MC-H MC-V External signal
terminal box
(Pendant

arm side)

Double-column Type

]

=i

CrossraiII I +‘L|Y _{ @
-l J

+LX

External signal terminal box

Fig. 10-1
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SECTION 11 CYCLE TIME REDUCTION FUNCTION

This function reduces non-cutting time by executing spindle rotation command and axis motion
command or other command simultaneously to shorten total machining cycle time.

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:

M

(2)

(©)

(4)

MO03/M04

The program advances to the next program block without confirming the answer to the M03 or
MO04 code (spindle rotation).

M05

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 M05 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).

Example Program

N100 GO0 X100 M3 M300
N101  Z10 (M3)

Note 1: Designate the M300 code with a spindle rotation command in the same block.

Note 2: To confirm the answer signal for the M03/MO04 in the next block, designate the spin-
dle start (M03/M04) command in that block again.

Note 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

MO03/M04 code are ignored. 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:
- MB32 (door close)
- M33 (door open)
- M181 - M188 (external M signal)

(1) Example program

N200 M33M301 (Ignoring M33 answer signal)

N201 M181 M301 (Ignoring M181 answer signal)

N202 M302 (Confirming M33/M181 answer signal)

Note: The M301 code is a one-shot M code. Therefore, designate it with the M code for

which an answer signal should be ignored in the same block.
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SECTION 12 F1-DIGIT FEED COMMAND FUNCTION

(BY PARAMETERS)

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”.

The function discussed here enables the feedrate to be designated by parameter setting through the
CRT screen instead of by feed switches on the operation panel.

This function has the following features:

(1) Designation of the feedrate through the CRT screen enables a “software type” designation for-
mat which eliminates the need for conventional feed switches.

(2) All setting data are handled as system variables, thus making reference and setting possible from
the program as well.

(3) In addition to using function keys [SET] and [ADD] to set the feedrate, the page keys can be
used to update data in a continuous manner.

Number of Parameter Sets Used for F1-Digit Feed Control And
Command Method

- Number of parameter sets used for F1-digit feed control:
F1to F9 : 9 sets
- F1i-digit feed command method
Address F followed by integer between 1 and 9

Any other designation will be processed as a regular F command which directly designates a cut-
ting 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.
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3. Operating Procedure

The data setting procedure for F1-digit feed by parameters feed format is described below.
(1) On-Screen Display

When in the automatic or MDI operation mode, press the function key [F2] shown in Fig. 12-1 to
proceed to the Parameter F1-Digit Setting screen as shown in Fig. 12-2 below.

AUTO OPERATION GBY18218A18.MIN O N 1

=EX

=EX
=X

LIBRARY| PRRAM. PER- | DIRG-

P. SET| F1 SET somAL | MOSIS MESSAGE| CEXTENDI

O EF3aEFDEEB)FENDNESD)

Fig. 12-1 Function Keys in the Automatic (MDI) Operation Mode

' ™\
AUTO OPERATION
% F1 PARAMETER SET % 1mm
PAGE SEND ; FEED UP
PAGE SEND ; FEED DOWM
FEED MAX
F 1 =[CEE 8.000
F2 = 0.060 3.820
F3 = 0.008 0.8e00
Fi = 2.60a 0.000
F5 = B.802 8.090
Fa = B.000 8.608
F7T = ©.068 0.008
F8 = 8.8ee 2.008
F9 = 0.088 8.8
X Y Z c
ACT POSIT (WORK) 9.660 9.8 9.200 09.0099
=Q
=EX
=PF
SET I ADD | | | I I QuIT I
;. J

CFUE2)JE3EYESIEsIEDES)

Fig. 12-2 Parameter F1-Digit Setting Screen
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(2) Unit System Setting

In the 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 param-
eter (bit) No. 9.

The unit system which is currently selected will be displayed at the 3rd line of the on-screen dis-

play.
Initial
Parameter ) . When “1” | When “0” i
Bit No. Description . . Factory
No. 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 units 1mm, Minimum 1
of “1mm”, “1 inch”, “1 deg”, and “1 sec”, or | linch, setting unit
in the minimum setting unit. 1deg, 1sec
2 0
9
3 0
4 0
5 0
6 For settings involving decimal points, the unit Yes According 0
system for decimal point position is to bit 1
designated as “1 mm”, “1 inch”, “1 deg”, “1
sec”.
7

3)

(4)

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 the func-
tion key [QUIT].

Updating Data By Page Forward/Back Operation

In addition to the normal setting procedure in which the 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 pa-
rameter (long word) No.22 is always executed using the “minimum setting unit” value (“1 zm”
for MM, “1/10,000 inch” for INCH).
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4. Minimum and Maximum Values of Setting Data

@® Maximum Feed Value (right-side data in Fig. 2)

{ Minimum value : 0 (Forboth “inch” and “mm” unit systems)
Maximum value : Maximum F command value

(4,000 mm/min or 157.4803 ipm)
@ 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, pro-
cessing 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:
2509 Input data overflow
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Other ltems

(1) System Variables

All setting data are held in system variables and can be referred to and set in programs.

. Bt
System variable Description Subscript a——
name command
VPF?F[*] F1-digit parameter With Unit conversion
Feedrate 1to 9 data
VPF1M[*] F1-digit parameter With Unit conversion
Maximum feed value 1t0 9 data
VPF1C F1-digit parameter Without Optional parameter
Variable speed data (long word) No.22

* Subscript from 1to 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

Maximum value

(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-

4,000,000

digit command is displayed in the same manner as the normal F4-digit command.

[ Metric system

Inch system

Displayed to one digit following the decimal point (the numeral at the

2nd decimal place is rounded off)

..... Displayed to two digits following the decimal point (the numeral at the

3rd decimal place is rounded off)
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Precautions

(1) The F1-digit feed status (F1-F9) is not cleared when the NC is reset. It can be cleared by desig-
nating a direct F command or by switching the power OFF and back ON again.

(2) The F1-digit feedrate setting may be changed while cutting is in progress.

(8) The feedrate override function is inoperative while the F1-digit feed command is being executed.

(4) An alarm will be activated if the F1-digit feed command is executed while in the “feed per revolu-
tion (G95)” mode.
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ARBITRARY-ANGLE CHAMFERING

FUNCTION

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 deter-
mined automatically simply by designating the corner’s apex and the desired chamfer amount.

5

e

i N 7
\" ~” V Radius: 5

7 5R

C-chamfer (chamfer amount: 5 mm) R-chamfer (chamfer amount: 5 mm)

Programming Format

CHFC (CHFR)Xp__Yp_L_Q_ I _J ..... On the G17 plane

CHFC (Chamfer C) C-chamfer command, one shot

CHFR .............. R-chamfer command, one shot

XD YR ww e won vay v Corner apex, target value

Lo s s smon woans s Chamfer amount, one shot (positive number)
L = 0 -99999999

Q .. Travel amount after chamfer (travel amount toward next block’s tar-
get value after completion of corner chamfer), one shot (positive
number)
Q = 0-99999999

R Virtual advancing direction (vector), one shot

Direction is indicated, but command value is according to the unit
system.)
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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 8R
10R N3
5C
N7 (170, 180) - <7 (210, 180)
N4 4R,
N5
(100, 150) N6 (200, 150)

(Program Example)

N1 G0 X100 Y210

N2 CHFR G1 X160 L8 F2000

N3 CHFC X170 Y180 L5

N4 CHFR X210 L4

N5 X200 Y150

NG X100

N7 CHFR Y210 Li0 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 overlap-
ping cutting is required.

In such cases, use a Q command to designate the amount of overlapping cutting. After corner
chamfering is completed, axes will amount 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
Y

N

R10

N7

When the | or J command is present (virtual advancing direction):

When chamfering the final corner of a multi-cornered 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.

Note 1: The above explanation is made assuming that the G17 plane (X-Y plane) is select-
ed. The following applies when other planes are selected:

G18plane ... Zp, Xp, K, |
G19plane ... Yp,2Zp,J, K
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Precautions

(1)

()

()

(4)

©)

(6)

@)

The chamfering command is effective only in the GO1 mode. If attempted in another mode, an
alarm will be activated.

Chamfering will be executed on the plane which has been designated in the plane selection op-
eration.

In order to ensure that chamfering is executed at the corner area between two straight lines, the
mode for the next block must be either GO0 or GO1. If any other mode is designated, an alarm
will be activated.

An axis travel command must be present in the next block following a chamfering command.

A chamfering command is also effective during an AG command, or during cutter radius compen-
sation.

When a chamfering command is designated in the cutter radius compensation mode, virtual ad-
vancing direction (I and J commands) of the cutter in regard to cutter radius compensation can-
not 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, |, or J commands.

To execute a chamfering command in the incremental mode, designate the travel amount in the
next sequence in terms of the travel amount from the end point of chamfering.
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SECTION 14  3-D CIRCULAR INTERPOLATION
FUNCTION

1. Overview

(1) The 3-D circular interpolation function executes circular interpolation in a required plane in addi-
tion to XY, YZ, and ZX planes in which circular interpolation is possible with conventional func-
tion.

3-D circular interpolation function:

Z+
A
End point (target position)
XY, 2
-" .
" Center
(I, J, K)

E

i Start point (actual position)

(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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2. Command Format

G02, GO3 : Rotating direction (see 3., “3-D Arc Rotating Direction”)
Xp, Yp, Zp : Coordinate values of end point

b s T Xor U axis
YD sowis e Y or V axis
ED) s Ras GmE Z or W axis
I, J, K : Coordinate values of arc center
(P, Q, R) : Coordinate values of a point 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)
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@)
(4)

(5)

(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
G90 or Go1.

If the start point, arc center, and end point are on a straight line (arc to be defined has 180 deg.
or 360 deg. central angle), the plane in which the arc should be defined cannot be determined.
In this case, either the following items by designating (P, Q, R) is necessary so that the plane
can be determined.

- Coordinate values outside the straight line

- Normal vector on the plane including the arc set “0” or “1” at NC optional parameter (bit) No.
37 bit 5 for selecting either the above items.

When P, Q, and R commands are designated with setting “0” at the optional 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:
Z
®.QR A
: IR |
: e o \
o A
e L) .
i
\
\
‘.
‘-
‘-
\
\
3 :
\
\
‘.
\. \
\ A
s e
\ s
\ P

(Arc having 180 deg. central angle)

When P, Q, and R commands are designated with setting “1” at theoptional parameter (bit) No.
37, but 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)
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(7)

Example:

vV . (Arc having 180 deg. central angle)

The coordinate values of (P, Q, R) used to define the plane should be designated in incremental
value regardless of G90 or G91.

Note 1: If any of Xp, Yp, and Zp is not designated, the coordinate value designated in a
preceding block becomes effective for the omitted axis.

Note 2: If (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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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 |__(J__,K_) (designating the plane of projection)

I+: The arc projected on the G19 plane is viewed from the X-axis positive direction.
I-:  The arc projected on the G19 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:
A Z
> Y
X
G256 K-1

Go2X Y Z 1 J K

In the illustration above, when the arc projected on the 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,K0)

Note 1:

Note 2:

Designate an arbitrary numeral following |, J, and K. Any of the |, J, and K words must be
designated.

When another plane of projection has been designated while a plane of projection is
selected, the plane designated later becomes effective.

G256 I-100
602 s

G256  J100 I-100 is canceled and the J100 mode is established.
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Note 3: If P, Q, and R words are designated simultaneously of G256, G256 is ignored.

Note 4: When an arc rotating direction cannot be determined on the plane designated by G256,
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.

Note 5: Whether or not the projected path of a 3-D arc is a straight line is judged while referen-
cing the tolerance (allowable amount) set at the NC optional parameter (word) No. 59.
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 correcily.

EI!
L2
L e w
Y gl L
glo===="" i
L1 E

Define segment L1 by connecting the start point
(S8’) 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 below.

@02 .. CW
Go3 .. CCw
Z+
: ‘) G03
I
, =
Go2
¥
X+

(b) If the projected profile in the XY plane is assumed to be straight line (See Note), the arc ro-
tating direction is defined based on the rotation direction of the arc projected on the YZ plane
and viewed from the + X direction.
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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.

vy YO#
e
X+
Note: Optional parameter (word) No. 59 is used as the “tolerance to determine whether

the projected line of 3-D arc on a plane is straight line or not” (Refer to Note 5.)
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(2) The projection plane where the 3-D arc is projected can be fixed to a required plane by designat-
ing 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 pro-
jected to determine the rotating direction of the 3-D arc. In this case, the following alarm oc-
curs if the rotating direction cannot be determined by the projected path because the project-
ed path is determined to be straight line. ’

ALARM B 454 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

' Ineffective
1 5 eezan Effective

g
=
LY
\)
LY

T T ——

~ :
~ :
~

~

il b L T epnp——

2
u...d
=
=

e Y
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Example: N1
N2
N3
N4
N5
NG
N7
N8
N9

GO X100 YO 1Zo

G17

G02 X0 Y0 Z100 1I-33.333 J66.667 K66.667 F1000
G18

G02 X0 Y100 Z0 166.667 J66.667 K-33.333

G19

G02 X100 Y0 Z0 166.667 J-33.333 K66.667
GO X0 Y0 Zo
Mo2

The 3-D arc rotating direction defined by the N3 block is determined by the G02 code using the
path projected on the 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.
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Shorter Arc and Longer Arc

The circular interpolation will be performed from the are starting point to the are end point for shorter
or longer are wite the designated center.

Command Format: G172/G173 X 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)

@]

G172 : 6§ < 180° G173: 6 > 180°

Note 1: When angle § = 180°, the rotating direction may be reverse depending on the command
error. In such cases, designate G256 (designation of projection plane) or any of P, Q,
and R. When this is done, circular interpolation will be executed as follows.

G172 —» GO2
G173 = GO03

Caution

(1) The cutter radius compensation function (G41, G42) cannot be used.

(2) High speed drawing of line drawing and animated simulation is not possible.

(3) Envelope of animated simulation is not possible.

(4) The tool length offset function must be set effective in a block before the 3-D arc is defined.

In other words, the G53 - G59 codes must not be designated in the same block as the 3-D arc
definition block.
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6. Alarm Codes

ALARM B
445 Data word: ', 'J" or 'K’
Code None .....
454 Data word: arc calculation
Code : T comaars sras
-
T2 vem s
R
455 Data word: plane selection
Code
None .....
1 % 3 ews o
b2
458 Data word: coordinate conversion
Code 3 T 5 s v
565 Data word: rotating axis command

Code - 1

--------

In the G256 mode, two or more of |, J, and
K commands have been designated.

In 3-D circular interpolation, the designated
axis has been canceled.

In 3-D circular interpolation, no P, Q, or R
command is designated while the start point,
center point, and end point are on a straight
line.

In 3-D circular interpolation, the 3-D
coordinate conversion command or an axis
other than the rotary axis which was copied
in the G11 mode has been designated.

In the G172 or G173 mode, |, J, and K
commands have not been designated. Or 0
has been designated for |, J, and K.

Commanded axis number

X- and U-axes
Y- and V-axes

Z- and W-axes

An error has been generated when the
normal vector which had been copied in the
G11 mode was being rotated.

A rotary axis has been designated in 3-D
circular interpolation.
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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 : #m

Effective command : S (setting) only

(2) Optional Parameter (bit) No. 37, bit 3
1 : 3-D arc (G17, G18, G19) projection plane fixing function effective
0o : 3-D arc (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.

0o : Normal vector (P, Q, R) on the plane including arc.
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SECTION 15  AUTOMATIC ATTACHMENT INDEXING
FUNCTION

1. Overview

This function indexes an attachment in intervals of 5 degrees, 15 degrees, or 45 degrees.
The index angle intervals (5, 15 or 45 degrees) are determined by the machine specification.

Refer to the specification for approval.

2. Index Commands

The attachment index command includes the direction through which the attachment is rotated.

M94 ... Attachment indexing in the forward direction
M85 ... Attachment indexing in the reverse direction

3. Angle Commands

Attachment index angle is defined as absolute angle position in the forward rotation direction with the
front position taken as 0 degree.

RH = %% 180

Angle 0 - 359

90 270

o

4, Command Format

M=+ RH =|¢**

Rotating direction

Angle

(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.
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Alarm

ALARM B
618

Data word: ‘RH’

Attachment indexing angle value is outside the range of 0 to 359, or an attachment angle
not meeting the specification is designated.

Index : None
Code : Hexadecimal of commanded value
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SECTION 16  AXIS NAME DESIGNATION FUNCTION

Outline

As a rule, coordinate axis names used in the NC program are specific to each machine model. For
example, table motion 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.

z® Tool's
rotational axis
A
If.l'
:"\'!
1
I
;f
Machine’s fixed coordinate system Coordinate system designated by X®
(machine coordinate system) programmer for machining the “A” surface

(program coordinate system)

Fig. 16-1 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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2. Axis Name Designation
The names of the standard axes (X, Y, Z) are designated by G-code commands.
2-1. Renaming a Machine Axis

Programming Format [G14 Xx Yy Zz]

XY, Z o oann Program axes (new axis names)
WViZ  wmim wimis Machine axis No.
Corresponding machine-specific
x,y,Z values ] P 9 P Remarks
axis names
+1 X A minus (-) symbol
+0 Y indicates the opposite
axis direction.
+3 Z
Example: For a “G14 X-3 Y-2 Z-1" designation, the new coordinate system will be as shown below.
Machine axis No.
Program axis
Z+
A Machine coordinate system
Z +‘F..‘ v+
New coordinate system TS~
(program coordinate system) e
\ ’,‘a‘.z:
- 1
L :
v+~ E X+
|
|
I
\]
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]
Note 1: The rotating direction of 3-D circular interpolation is judged taking the selected plane as

the projection plane. (same as when the optional parameter (bit) No.37 bit3 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 command).

Alarm B 452 Data word: axis command

Codes : 01 & s va s X-axis command only
02 s s o e Y-axis command only
03 ......... X- and Y-axis command only
08 i 505 a0 ms Z-axis command only
09 o wwis e wa Z- and X-axis command only
D) - R —— Z- and Y-axis command only

The following alarm will be activated if the machine axis No. designation is other than +1, +2
and *3 or if the same numbers exist.

Alarm B 452 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 452 Data word: axis command

Code s 000*0%0#
AA

X
Y } Command values for X, Y, and Z

Z

The following alarm will be activated if designation is attempted during the tool length offset, cut-
ter radius compensation, fixed cycle, 3-D tool offset, and/or arc mode.

Alarm B 462 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 designation No.
Machining | Coordinate

i N Remarks

surface system No. X v o

1 1 2 3

A 2 -1 -2 3

3 2 -1 3

4 -2 1 3

5 1 -3 2

B 6 -1 3 2

7 -3 -1 2

8 3 1 2

9 1 3 -2

c 10 -1 -3 -2

11 3 -1 -2

12 -3 1 -2

13 -3 2 1

D 14 3 -2 1

15 2 3 1

16 -2 -3 1

17 3 2 -1

E 18 -3 -2 -1

19 2 -3 -1

20 -2 3 -1
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Machine coordinate system

Shaded areas indicate X-Y planes.

Fig. 16-2 Coordinate System Types
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Application Range

(1)

)

@)

(4)

®)

Modes

In the automatic and MDI modes, the NC program is processed according to the program coordi-
nate 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 (I,J,K,P,R) are also processed according to
the program coordinate system.

External Axis

The mirror image switch setting (X,Y,2) is processed according to the program coordinate sys-
tem.

G Codes

Axis related G codes are processed according to the program coordinate system.
G17, G18, G19 (Plane designation)
G54, G55, G56 (Tool length offset)

G02, G03 (Circular interpolation)
G41, G42 (Cutter radius compensation)
M Codes

All M codes except those shown below are processed according to the program coordinate sys-
tem.

M22, M23, M24, M25 (Clamp/unclamp)
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Display

The program axes are displayed at the lower right of the machine axes X, Y, and Z on the ACTUAL
POSITION screen.

MDI OPERATION M 1

—Xw —1688.8608 O

Yx 1106.80686 N CcO 1
Z, 1b6B.BBE F .8 H %)
C B.6vBY S 8 D %]

=IN GE2XEY1

=IM GG15H1

=IN G15H1

=M

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

CHECK
DATA | CEXTEND]

CFUIJE2)E3EWDEBSIEBIFEZIES)

x 4 Display (or x 16 display)
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5. Program Example (for MCM models)

(1) Fixed Cycle (Drilling) Program Example

0100
NO1
NO2
NO3
NO4
NO5
NOG6
NO7
NO8
No9
N1i0
N11
N1i2
N1i3
N14
N15
N16
N17
N18
01
N1
N2
N3
N4
N5
RTS

GO 100

G15

G14 X1 Y3
G56  Z100
CALL o1

G53

G15

G14 X2 Y3
Gs6  Z100
CALL 01

653 G0  X1000
G14

G71  Z100

G81  X20 Y20
X40

X60

G80

T1
M77
M63
M75
H1

z-2
H1

M74
H2
1
H1

m77

M2

Z-5

NO6:
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

Fi00
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Machine coordinate system

zZ G14 X2 Y3 Z1
B-surface
Y
X
A-surface
A A
ANUAN VAN V) 200
200

Y
I - . 5
Zt/’ 7| 200

200 200 200

G14 X1 Y3 Z-2

As shown in the above program, the same machining operation can be executed for all machining sur-
faces using a single subprogram by switching axes.
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6. Precautions

(1) 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 coordi-
nate system due to axis switching.

G codes which may differ from those in the NC program:

G17, G18, G19 (plane designation)
G54, G55, G56 (tool length offset)

Go02, Go3
G41, G42

(circular interpolation)

(cutter radius compensation)

Axes which may differ from the program command:

Standard axes (X, Y, Z) and axis-related commands (I, J, K)

(2) Zero Point Offset (G92)

A command value designated in the G92 mode is processed as a command value designated in
the new coordinate system. Therefore, care should be exercised to the machining surface and
axis to which the command applies.

(Program Example)

G0 X0 Yo Zo
Gi14 X1 Y3 -2
G92 Y500

/

Z1

YO

A-surface

500 mm
(19.7 in.)

X1

Before G92 is executed

Program zero point for
A-surface machining

After G92 is executed

X
Y
Z

Zero point offset

2000
2000
2000

Zero point offset

X
Y
p

2000
2000
1500

- The value which is entered in zero offset mode is stored in memory as machine axis data. In
the above example, the Z-axis (machine axis) zero point will be rewritten as shown above.



3295-E P-187-A1
SECTION 16 AXIS NAME DESIGNATION FUNCTION

@)

(4)

(5)

Z-Axis Retract End (Upper Limit) Return

The M52 command which is designated for fixed cycle, coordinate calculations, and others is ef-
fective for the Z-axis (machine axis) in the machine coordinate system. If the Z-axis in the pro-
gram is designated as the X or Y machine axis, an alarm of level B will be activated when the
M52 command is designated.

Feedrate

Normally, the Z-axis feedrate differs from that of the other axes (X, Y). Therefore, 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 des-
ignating the X- or Y-axis as the Z machine axis in the program, so that the maximum Z-axis
feedrate is not exceeded.

- When the same part program is performed repeatedly by switching the coordinate system, if
rapid feed commands are designated for multiple axes in the program, various positioning
paths will be generated, 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.

G Codes Effective for Machine Coordinate System

When a G code, for example G22 (stored travel limit), G30 (home position return), and others
which are effective for the machine coordinate system, has been designated, it causes axis mo-
tion in the machine coordinate system, and does not cause axis motion in the program coordinate
system.

[Example]
G22 X1000 Y1000 Z1000 I-1000 J-1000
K-1000
!

Positive travel end limits for X, Y, and Z = 1,000
Negative travel end limits for X, Y, and Z = -1,000
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SECTION 17  SLOPE MACHINING FUNCTION

1. Outline

This function enables a part program created in the X-Y-Z coordinate system to be executed in any ar-

bitrary coordinate system. This is done by converting the arbitrary coordinate system commands to
machine commands.

e Z

X-Y-Z :  Basic coordinate system
X'-Y'-Z' : Slope 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”.

z
A

z Slope coordinate
- f system
| y”
]
]
]
]
]
I
]
]

(1) Parallel shift

——

—Y ---S)———z—- Y’
/ Coordinate system

X X, X" after parallel shift

(2) Rotational shift
(X’ taken as the center)

(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', Y’, 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 co-
ordinate system”.

This function permits up to 3 coordinate shift conversions, with steps 1 and 2 above being count-
ed as 1 conversion.
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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 ma-
chining commands in the normal manner in the slope coordinate system.

Setting of Slope Coordinate System

Either of the following two command formats may be used:

=]
(1) (G [X_TIY_1 [Z_1f g~ | ]

(2)

R

X, Y, Z : Parallel shift amount for each coordinate axis.
P : Rotation angle in the X-Y plane (Z-axis pivot)
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: -9999.9999 to 8999.9999 (including cases of rotational axis with limit)

*  The rotation direction in the P, Q, and R commands is CCW as viewed from the positive di-
rection of an axis not included in the plane.

[G69 H1]

Note 1: When settings of X, Y, and Z are omitted, “0” is set.

Note 2: Either P, Q, or R must be designated.

Note 3: This command executes the coordinate conversion by using the coordinate conver-

sion parameter designated in the manual operation mode (refer to 3. “Coordinate
Conversions in the Manual Operation Mode” which follows).

As stated earlier, up to 3 coordinate conversion operations are possible with this function.

At the (1) command shown above, 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 old 3rd con-
version will be canceled.

When the (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 param-
eter.

If the (1) command is executed following the (2) command, the current “number of conversions”
count will be updated accordingly, or, if it is a 4th conversion, 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 both the (1) and
(2) formats.

Note 4: All G69 commands will be canceled if an NC reset or the M02 command is execut-
ed.
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Note 5: With the graphic display specification, there are cases in which the tool path imme-
diately following a coordinate conversion differs from the path immediately preceding
the conversion.

Example:

G69 H1

GOO XY Z_ ...... (@)

668 (Coordinate conversion cancel)

BOL T o s o s (b)

After the execution of G68, the tool path is displayed from (b).
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2-2. G Codes Usable During Coordinate Conversion

G Code Operation During Coordinate Conversion
GO0 Positioning Linear interpolation in the s:iope coordinate system
GO01 Cutting feed
G31 Skip
G02 Circular interpolation Circular interpolation in the slope coordinate system
Go3 Helical cutting is impossible.
G10 Local conversion Local conversion is executed with respect to the slope

G11 coordinate system.

G15 Work coordinate system selection The work coordinate system which is to be the object of 3-
D coordinate conversion is selected.

G16

G17 to G19 Plane designation A plane in the slope coordinate system is designated.
Planes 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 conversion
occurs).

G40 to G42 Cutter radius compensation | Cutter radius compensation is executed in the slope
coordinate system.

G43, G44 3-D offset 3-D offset is executed in the slope coordinate 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.

G680 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 also 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,
G09, G20, G21, G30, G61, G64, G0, G91, G4, G95)
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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 5. “Parameter Setting”).

Reference tool
*y
21 A y Tool tip path

Offset tool

If tool length offset along an additional axis (G57 to G59) is designated 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
when the 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, bit 2 No. 33, bit 2
1 1 Work coordinate system
1 0
0 1 Slope coordinate system
0 0 Local coordinate system
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Z
A!! j\
0’14
Bll
X
X-Y-Z : Work coordinate system ABC : Original command
X’-Y’-Z': Slope coordinate system A’ B’ C’ : Slope 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, G89, 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 5, “Parameter Setting”).

Example: Drilling cycle (G81, G82)

1
: ?— Return point

——

Cutting feed (at the feedrate
designated by F command)

R-point

4 ——
Cutting feed (at the feedrate

Z-point —O— according to NC optional
parameter (long word) No. 14)

Dwell for “P” seconds
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In fine-boring (G76) and back-boring (G87) cycles, a shift is executed to retract the tool tip. Dur-
ing 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 (re-
fer to 5. “Parameter Setting”).

Example: Fine boring cycle (G76)

----- -0 Return point

}
R-point i
i
Spindle orientation i |
S ..
ff amoun
ok J Runo ount

( A
Shift I, J
Dwell for “P” seconds

>

\

S

N\

Designated by shift amount I, J

Note 1: When an attachment is used, the tool indexing position will vary according to the di-
rection in which the tool is facing. Therefore, always verify the tool tip direction be-
fore designating the shift amount using | and J commands.
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2-3.

2-4,

2-5.

Mnemonic Codes Usable During Coordinate Conversion

Mnemonic Code Description

oMIT Can be used as a coordinate calculation function in the
RSTRT slope coordinate system

LAA
ARC
GRDX
GRDY
DGRDX
DGRDY
SQRX
SQRY
BHC

FMILR Can be used as an area machining function in the slope
FMILFE coordinate system

PMIL
RMILR
RMILO
RMILI

CHFC Can execute arbitrary angle chamfering in the slope
CHER coordinate system

COPY Can be used in the slope coordinate system
COPYE

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)

Note: 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, mill-
ing cycle, and other cycles is converted to the “R-point return (M54)” command. Moreover, the “up-
per 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.
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2-6. Pulse Handle Overlap

Regarding pulse handle overlap during coordinate conversions, select the coordinate system accord-
ing to 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:

@10 hole at 8 positions
Depth: 20 mm (0.79 in.)

Z
Y
— X
o] o o o]
Y
A
© + O
L5 /’
s - - A 3
N =, 4
100 of |,
C -
B
W - >X
F ~ ~
/! . hY
'\\ .
.’ '\ \\
‘ o N ~ N
. = \\
® ’>\ /-\ @ N
: b X
Ay
\\
*
*
A
LS
A"
N

Attachment management No. : 1
Tool length offset No. S
X-Y-Z : Workpiece coordinate system

xX-y'-z -t Slope coordinate system
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G333
G69
G69
CALL
G68
G68
G334
G333
G69
G69
CALL
G68
G68
G334
G333
G69
G69
CALL
G68
G638
G334
G333
G69
G69
CALL
G68
G68
G334

PAT=1
X100
R90
osuBs

PAT=1
X-100
RS0

osus

PAT=1
X-100
R90
0SUB

PAT=1
X100
ROO
0SUB

PAC=45 HB

Y-100 Z-100 P45

PAC=135 H6
Y-100

PAC=225 H6

Y100 Z-100

PAC=315 H6

Y100 Z-100 P1356

Z-100 P-45

P-135

0SUB
S700
G0 X0 Y300 2100

G81 G17 X-50 Y0 R56 Z-20 F84
X560

G80

RTS
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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 param-
eters can be transferred by executing the G69 H1 command.

Setting Coordinate Conversion Parameters

Call the 3-D coordinate setting screen using the following procedure:
® Press the MANUAL key to select the manual operation mode.

@ Press the function key [F8] (EXTEND) twice. (The function key [F1] will be assigned to the
function key [F1].)

®  Press the 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 dis-
played, depending on the setting at NC optional parameter (bit) No. 11, bit 5. (Refer to 5. “Parameter
Setting”).

1st Display Page

MAN. OPERATION
%3-D COORDINATE SET* 1mm

SHIFT AMOUNT ROTARY AXIS REV. AMNGLE
1e.e80 P 45, Bee8
c8.ee0
30. 6@a
20.6ea Q S0, beaa
30.0600
10. 080
38.088 R 135. 6008
108.888

1.ST CONV.

2.ND CoMV.

R s - S

® bl Z
ACT POSIT (WORK) -1660.008 1100. b 1268, 6pa 0. Besa

’S 30
’S 18
’S 28
>

=Tl T T T Tal |

CDEDEIEDCEFEEDNED

The parallel shift amount, rotational axis name (P, Q, R), and the rotation angle are designated in the
same manner as when the G69 command is used.
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2nd Display Page

g Y
MAN. OPERATION
#3-D COORDINATE SET# 1mm
3-D COOR. POS. 3-D COORDINATE VALUE
ROTRRY AXIS REV. ANGLE
X 1.5T REV P 45,0260
Y 0. pea 2.5T REV Q 90. 6060
Z 0.0620 3.5T REV R 135. 0800
® ¥ z c
ACT POSIT (WORK) -1660.800 1180.0620 1680, 6B 0.0080
=EX
=EX
=C§
>
DISFLAY
SET ADD RESET QuIT
\_ J

CEUE2)JE3ELESIESsIETZIES)

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 designated in the same manner as on the 1st dis-

play page.

*

“Coordinate point position in the slope coordinate system” refers to the spindle position in coordi-

nate system which follows the 3-D coordinate conversion operation. In other words, it is the cur-
rent position in the slope coordinate system.

Note 1:

Note 2:

Note 3:

Note 4:

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 com-
mand. The parameters on the 1st display page (shift amount, rotational axis name, rota-
tion angle) are transferred as they are. However, as for the parameters on the 2nd dis-
play page, the “total shift amount” is transferred as the “1st 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 conver-
sion, 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 G69 H1 command is attempted when the “coordinate

conversion parameter inoperative” status (1st conversion axis name is “ * ”) is estab-
lished.
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3-2.

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, etc. When switching to the mode at such a time, the data
which exists immediately before switching occurs is automatically transferred and is displayed as co-
ordinate conversion parameter data. The setting at NC optional parameter (bit) No. 11, bit 6 deter-
mines whether or not this automatic data transfer occurs when switching to the manual operation
mode.

G69  X10 Y10 710 P45 ..... @)
G69  X20 Y20 720 045 ..... ®
G6S  X30 Y30 730 R45 ..... ©

@

G68
G68

G68
@
M02
If a switch to the manual operation mode occurs at steps @ to @ during execution of the above pro-

gram, data will be transferred as coordinate conversion parameter data as shown in the table below.
(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.

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 occurs.
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3-3.

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:

- Rapid feedrate ............. The slowest machine axis speed is adopted for all machine
axes.
- Cutting feedrate ............ The designated speed is adopted.
- Pulse handle feed amount .... The designated distance is adopted.
Note 1: Never switch the axis or change the coordinate conversion parameter setting while

axis travel is in progress.

Note 2: All machine axes will be stopped if any axis reaches the limit position during a co-
ordinate conversion operation.
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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.

Note 1: This function applies only to the ACTUAL POSITION display screen called by pressing
the function key [F2]. On the program display screen, actual position data is displayed
only in the work coordinate system.

Note 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.

Note 3: If a local coordinate conversion (G11) is designated during 3-D coordinate conversion
operation, the local coordinate’s current position will be displayed at the local-converted
position relative to the work coordinate system. In other words, actual position data in
the local coordinate system represents the [actually designated value] - [3-D coordinate
conversion].

Example: G69 X10 Y10 710 PO
G11 X-20  Y-20 Z-20
GO0 X49.5 Y195.85 Z-1090 ..... Command at coordinates where local conver-
' sion is being executed following 3-D coordinate
conversion.

Current Position Display At Each Display Page
(NC optional parameter (bit) No. 6, bit 6 is 1)

X Y 74
Command value 49.5 195.85 -1080
X 4 (x 2) enlarged display 29.5 175.85 -1110
(slope coordinate system)
Local coordinates 59.5 205.85 -1080
Work coordinates 39.5 185.85 -1100
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X 4 (x 2) Enlarged Display (Slope Coordinate System)

g ™
AUTO OPERATION A.MIM f¢] M 3
X 29.508 O
Y 175.858 N CO 1
Z -1118.888 F B.80 H %]
c B.8068 S @8 D %]
A-rtd
;memm ACTUARL | PART BLOCK I | ! CHECK J
SELECT| POSIT.|PROGRAM| DATA | SEARCH DATA | [EXTEND]
.
CFOFEFaIF3FEFaCEIEFEFs)FEDED)
4 N
AUTO OPERATION A.MIN [s] N 3
ACTUARL POSITICH LGAD DISFLAY imm
7] 168 2868 %)
% 39. 500 L, T T T
Y 185.850 |5 | 4
Z -1180.000 X
C @B.0000 |, |*
Co 1 [v] (54
F 8.8 z
5 ] 8
H= a TOUCH SENSOR C
D= 5] TOUCH PROEE ox
PROGRAM| ACTUAL PRRT ELOCK CHECK
ssu:t:'r! POSIT. Pmml DATA |SEQRG-| | DATA | [EXTENDI y
CEFOE2E3EaFEsEFEFaIFOER
Local Coordinate Current Position Display
=
r AUTO OPERATION f.MIN 0 N 3
ACTUAL POSITION 1mm
x  ; Z C
LOCAL COORDIMATES 59.58@ £05.858 -1850. 680 B. 8808
WORK COORDS (RPA) 1787.939 1787.9939 143,999 359.9953
WORK COORDS 35.568 1685.858 -1168. 668 B. 8800
MACHINE COORDS B8835.586 B8185.858 2966. 820 8. 8028
FEEDBACK COORDS 18539. 5668 18565.858 4980, 620 B. 8688
TRRGET VALLE 39.560 1B85.658 -1188.880 B.B6e88
DISTANCE REMAINING .86 8.866 B. 628 8. 6668
MANUAL SHIFT ACTUL 8. 660 B.88a @. 6688 B.8B60
MRNUARL SHIFT TOTAL 8. 6668 B.886 B.88a B.8268
PITCH ERROR COMP. B. 866 B.esa 8.86a 6. 6apa
A=Mtd
PROGRAM| ACTUAL | PART BLOCK ' CHECK |
SELECT| POSIT.|PROGRAM DATA | SEARCH DATA | [EXTEND] )
.
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Parameter Setting

NC optional parameter (long word)

No.14  Cutting feedrate to which the rapid feedrate in the fixed cycle is converted during coordi-
nate conversion operations.

Setting units

Setting range

Initial value

mm/min.
1 -20,000
20,000

NC optional parameter (bit) (factory setting: 0)

No.

No.

No.

No.

No.

No.

6, bit 6

.......

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

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

Coordinate conversion parameter setting screen in the manual opera-
tion mode

=0: 1stpage
=1: 2nd page

Coordinate conversion parameter transfer when switched to the man-
ual operation mode

=0: Not transferred
=1: Transferred
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
Tool length offset in slope coordinate system
=0 : Workpiece coordinate system

=1: Slope coordinate system
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SECTION 18 MULTIPLE-POINT SPINDLE ORIENTATION
FUNCTION

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 tools, 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 key /
> X —X
Normal spindle orientation Spindle orientation position
position for tool breakage detection

for boring bar

Fig, 18-1 Fig, 18-2
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2.  Multiple-point Spindle Orientation Function

(1)

(2)

Spindle Orientation Direction

The direction in which the spindle is rotated to orient the spindle is determined by the M code
commands.

M19 .... Spindle orientation is executed in the spindle forward rotation direction.
M118 ... Spindle orientation is executed in the spindle reverse rotation direction.
M119 ... Spindle orientation direction is not definite; to shorten the spindle orientation

time, spindle orientation is executed in the direction the spindle orientation
position lies further from the present spindle position.

Multiple-point Spindle Orientation

The multiple-point spindle orientation function is called by M118 and M119 in addition to M19.
The explanation is given assuming M19.

(a) The command format is:
M19RS = ¢
(b) & represents an angle
in units of degrees with
decimal fractions )
rounded off. To be set by machine
system parameter (word)

Marker position

(c) Programmable range is
from 0° to 360° Spindle orientation
The required position at tool change

orientation angle @ is
defined in reference to

the spindle position 6
when the tool change RS = ¢
is carried out and the
angle IS measured in Spindle orientation position
e s'pmdl‘e ‘°T‘”a'd for multiple-point spindle
rotahon: direction; orientation function
Note 1: When RS command is omitted after M19 (or M118 or M1 19), 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.

Note 2: Note that the RS command must always be programmed in the same block with the
spindle orientation M code command (M19, M118, M1 19).

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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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 0030 PRS= ¢

Designate the required spindle orientation angle in reference to the spindle position selected for
tool change cycle and measured in the spindle forward rotation direction.

Note: Difference between CALL 0030 and CALL 0030 PRS = @

CALLOO30 ......su:

CALL OO30 PRS= ¢ ...

The spindle is orient stopped at the position where
the spindle has been oriented for the execution of
the tool change cycle. If the spindie orientation
function is selected, the spindle orientation pin is
inserted at the spindle orientation position.

The spindle is orient stopped at the designated
angle (6). The spindle orientation pin is not
inserted after the orientation even when the spindle
orientation pin is available. Note that the pin is
inserted when the orientation angle is 0 deg.
(6=0).
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(2) An example of spindle orientation positions for special tools to execute the tool breakage

detection and automatic tool length offset functions is indicated below for individual machining
center models.

MC-400/500
Before change After change Before change | After change B rfgrghca%%ne ©
Bori o
bgr s ‘ 20
lip
! ! (Magazine (Operation
side) paneil side)
X0 X® [ X~ X® | X9 X® | xo “X®
(Magazine side) (Magazine side) -
MCV-A 24-tool MCV-A 50/70-tool MCR-B
MCV-B 24-tool MCV-B 50/70/100-tool
Before change Before change
Before change After change (no change (no changé
Y® Yo Y® Yo Y@ Yo Y® Y&
(Magazine side) i = (Magazine side) (Magazine side)
MCM, MCR MCM (Horizontal spindle)
Before change After change
Z® Z®
| | f S—
Y® YO Y® Yo [AS) 268
{-‘h;gazine si;;)’
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SECTION 19 INDEX TABLE EXTERNAL MANUAL

OPERATION FUNCTION

1. Overview

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)
)
(6)
)

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 949 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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Operation

(1)

@)

@)

“)

B-AXIS
MANUAL CYCLE

OFF ON START
§ O

B-AXIS SLIDE
o HOLD

§ O

EMG. STOP

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 949 External manual operation

In this alarm state, index table operation using the operation panel has the top priority to any
other axis motion commands. In 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 position 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.
(b) 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 deg. or 5 deg. 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.



3295-E P-212
SECTION 19 INDEX TABLE EXTERNAL MANUAL OPERATION FUNCTION

Caution

(1

()

(3)

(4)

®)

(6)

When the B-axis manual switch is turned from ON to OFF or 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. If it 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 deg. or 5 deg. according to the 1 deg. index
or 5 deg. index specification.

Therefore, there may be slight delay until the B-axis starts decelerating after the B-axis motion
button is released.

<—> Delay time

| | | | |
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 20 AUTOMATIC SCHEDULE PROGRAM

UPDATE FUNCTION

Overview

(1) The OSP5020M/OSP500M-G can use a schedule program so that different types of workpieces
can be machined continuously using a pallet changer, etc. without operator’s intervention.

(2) 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 produc-
tion.

(8) The automatic schedule program update function allows an operator to add or change the sched-
ule program safely without stopping schedule operation by designating the automatic update and
registering the schedule program.

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.
- VSET block ...... Sets variables.
- END block ....... Ends the schedule program.

Other blocks such as GOTO and IF blocks cannot be used.
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Operation
Designating Automatic Schedule Program Update
Designation of automatic schedule program update is made using the option designation when select-
ing the schedule program.
Procedure:
(1) Select the automatic mode.
(2) Press the function key [F8] (EXTEND) two times.

The functions assigned to the function keys are changed; the SEARCH NUMBER function is as-
signed to the function key [F1].

(3) Press the function key [F4] (SP-SELECT).
The “SS” prompt is displayed on the screen.
(4) Key in [*] and [;].
SS_%
(5) Press the WRITE key.

The screen transfers to program selection directory screen, and the schedule program files in the
bubble memory are displayed.

(6) Move the cursor to the required file name.

(7) Press the WRITE key.

(8) The following message is displayed on the screen.
What Is the option?
Key in “U".

The required schedule program is selected and at the same time the automatic update function is
called.

Note 1: Optional designation

U:  Automatic update function effective
N:  Automatic update function ineffective

The option designation can be omitted. Default for option designation is set with the NC
optional parameter (word) No. 13.

No. 13: 0 .... N (automatic update function ineffective)
1 .... U (automatic update function effective)
Note 2: It is possible to designate the option using the keyboard directly.

SS_. (schedule program file name);U WRITE
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3-2. 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
i
S1, SDF S2, SDF
Edit
Note: 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 for blocks to be executed later are allowed in

program editing operation.
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3-3.

Registering Schedule Program to be Updated

Procedure:

(1)
()

@)

4

(6)

(6)
(7)

Select the automatic mode by pressing AUTO key.
Press the function key [F8] (EXTEND) two times.

The functions assigned to the function keys are changed; the NEW, SP ENTRY function is
assigned to the function key [F6].

Press the function key [F6] (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
bubble 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.
*+¥, 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.

Note 1: The schedule program file name can be directly keyed in to be registered.
SE_. (schedule program file name) WRITE

Note 2: To cancel the registered schedule program file, append option ;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.

*++. SDF entry cancel finished

Note 3: The registered schedule program file is canceled when program selection or
schedule program selection is carried out newly.
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4. CRT Display

The registered schedule program file names, etc. are displayed on the RUN GUIDE screen in the
program operation mode.

f ~
PROG OPERATION RUN GUIDE
RUNNING FILE SELECT ERROR FILE
SCHEDULE MODE
SCHEDULE PROGRAM FILE MAIN FILE NAME
OrF .SDF EPTY
MAIN FILE NAME MAIN PROGRAM NAME
OMF—4avA-A.MIN RUMNNING | EMPTY
MAIN PROGRAM NAME SUB FILE NAME
BEPTY EPTY
RUMNING METHOD SELECTED RUMNNING METHOD
S-td
SCHEDULE FILE NAME TO BE
UPDATED NEXT
=EX
=GD
RN
L TIME INIT DELETE| REMNAME GUIDE | [EXTEMD]
J

FDEDEFDEERFEDNES)
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Error Messages

2707 Schedule program update mode
Character-string None
Code ; 1
2w
S FEE
2708 Schedule program update entry
Character-string None
Code : 1 ...
2 ...
< PN
4 ...
2533 File change inhibit
Character-string None
Code : 1 sss
2 an
None

........

.....

.....

.....

Registration of automatic update is made for
the schedule program which has been
selected without the “automatic update”
designation.

SP number search, using the function key
or cursor key, was made for the schedule
program which has been selected with the
“automatic update” designation.

The schedule program selected with the
“automatic update” designation contains the
GOTO or IF block.

The designated schedule program is not
found.

A schedule program has already been
registered.

The GOTO or IF block is used.

The program (machining processes) is not
identical in the range from the head of the
program to the registration point.

An attempt is made to edit the schedule
program currently selected while the
automatic update function is executed.

An attempt is made to edit the schedule
program which is registered for automatic
update.

With no code, not related to automatic
Update. (See standard alarm/error list.)



3295-E P-219-A1
SECTION 21 ADDITIONAL AXIS (ROTARY AXIS) FUNCTION

SECTION 21 ADDITIONAL AXIS (ROTARY AXIS)
FUNCTION

1. Normal Operation Specification

1-1. Outline
Rotary tables have infinite movement range, and, differing from linear axes (X, Y, Z), they return to
their original position in a rotation of 360 degrees. 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.

1-2. Axis Nomenclature
A-axis: Axis rotating around X-axis
B-axis: Axis rotating around Y-axis
C-axis: Axis rotating around Z-axis

1-3. Program Format

1-3-1. Least Setting Unit

The least setting unit for the NC rotary table is 0.001°.

1-3-2. Programmable Range
Absolute value : 0-360.000
Incremental value : £ 360.000
1-3-3. Rotation Direction Command
Rotation direction commands should be programmed in conformity with 1SO-841, ISO-1056 and
JISB6310.
Command Method Tape Command Rotation Direction
Absolute command M15 Forward direction
(4th auds) 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:
(1) Vertical Machining Center (MC-V)

C-axis A-axis ; ]
| | z Y 1 z X
¥ %x
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 inter-
ference with the ATC.
REMARKS

(2) Horizontal Machining Center (MC-H)

B-axis Y C-axis
x i
7
’_,..-""
(8) Double-column Machining Center
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:
® Press the PARAMETER key to select the parameter setting mode.

@ Press the function key [F8] (EXTEND) repeatedly until the “ROTASRY AXIS PARAMETER”
screen is displayed.

e ~
PARAMETER SET

#ROTARY RAXIS PARAMETER *
1.AXIS SELECT

AXIS NAME  REY. DIR.(REVERSE)

4 AXIS : 1
5 AXIS : K )
6 AXIS : * 2]

2.ROTARY AXIS INFORMATION
AXIS NAME  CORRESPOND BRSE AXIS

A -ZP
B kK sk
C = RP
X Y 2 A
ACT POSIT (MORK) 0.009 @.800 @.008 @.2988
=18
=18
=1F
L SELECT | I | | I ITEMT I ITEM: ]EEXTENDJ )

FOCEF2E3FaEs)EFEs)EDES)

® Move the cursor to the data column where data needs to be set using the cursor control
keys and press the 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, #+* (no setting)

1) AXIS NAME
Select a name for the rotary axis to be used, Axis names for rotary axes can only be
used.

Note 1: When more than one rotary axis is used, do not apply the same axis name to

these axes. )
Note 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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2) REV.DIR.

Arrow directions as indicated below are defined as forward rotation directions of rotary
tables with respect to the basic axes by ISO. Refer to these directions when selecting a
rotation direction.

Note: 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 @ below.

3) CORRESPOND BASE AXIS

Select a corresponding basic axis when machining the periphery of a cylinder. For de-
tails, refer to Section 22.

After necessary data has been set, press the function key [F7] (BACKUP), turn off the pow-
er, 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, the function key [F7] (BACK-

UP), data set on the screen will be lost.
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1-3-4.

Program Examples
Example 1:
N1 G690 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 G90 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:
N6 GO0 GO co M15
NG caoo M16
Example 4:
N7 G0 GO co M15
N8 GI91 C-160

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 (M16) 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 C 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) N10 691 61 €360 Y-50 F36

(C) N1t €360 Y-50
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1 Y200
B [ Y150
c

Y100
Co

Center of rotary table
CO YO

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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1-3-5. Feedrate in Simultaneous Two-axis Control
Example:
(A) N1 690 GO CoO Y100 M16
(B) N2 691 G1' €360 Y~100 F36
Y
A(CO Y 100)

Center of rotary table

’
KB & |

The commands in block N2 generate tool paths as indicated above.
Y-axis moves from point 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 deg./min

For the program example, time T may be calculated as below:

C-axis : 360 mm (=360 deg.)
Y-axis : 100 mm
End point B
D
Start point A > 360

Distance between point A and point B:

D=V (360)2 + (100)2 = 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 = 10.379 min
Therefore, the time required for the execution of the programmed commands is 10 min 23 sec.
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1-3-6.

Calculating Feedrate Command F

(1) When Cutting is Made with Feeding Only A-axis

(2)

)

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.

(@) One turn of a workpiece is equal to the cutter travel amount (L) as calculated below.
=x XD = 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 = Lf =628 + 150 = 4.19 min
(c) The travel amount Lyg calculated inside the control is
Lyc = 360° = 360 mm
(d) The feedrate to be programmed as an F word is calculated as below:
F = Lno/T = 360 + 4.19= 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/(r x D)} Xf ..... (1)
where,

f
D

T

feedrate required at the cutting point
workpiece diameter
ratio of circumference of circle to its diameter

With this formula, feedrate in the example
above is calculated as

F = {860/(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
e,

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 a feedrate of 150
mm/min. In this example, workpiece diameter is D = 200 mm.
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(a) The actual cutter travel distance L on the workpiece is

L =V(zr X D x 2/360)2 + x2 = V (3.14 X 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 = 150 mm/min.
T=LUf =258 + 150 = 1.72 min

(c) The travel amount Lyc calculated inside the control is

Lnc =V a2 + x2 = V 1202 + 1502 = 192 mm

(d) The feedrate to be programmed as an F word is calculated as below:
F=Lne/T=192 + 1.72 = 112
That is, programming F112 will provide the expected actual feedrate, 150 mm/min.

To simplify the calculation of a feedrate F, use the following formula:

F=fa2+x2N (r XD X a/360)2 + x2} X f ........ @)

where,

feedrate required at the cutting point
workpiece diameter

ratio of circumference of circle to its diameter
incremental value of A-axis command (deg.)
incremental value of B-axis command (mm)

Xmag™
[ TR T T

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.

F'={\102+x2f(2xrrxﬂ’x0f360)}><f ........ (3)
where,
C = incremental value of C-axis
command (deg.) Tool path with
R’ = average value of distances workpiece fixed
between the C-axis rotation
center and the cutter within a
segmented area
T X
Note that formula (3) is applicable only to the X
cases where simultaneous 2-axis control ~7
between C-axis and X-axis, and that X-axis
passes the center of the C-axis rotation, and R’ Axis movement
is relatively large compared with x. command
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1-4.

Alarm

If an alarm occurs with a rotary axis, the ALARM lamp lights up and the corresponding alarm number
and alarm message are displayed on the CRT.

Alarm

Alarm

No. tavel Alarm Name Cause
.100 A DIF over Follow-up error of the axis movement exceeds the permissible value.
Index AXIS
Code Follow-up error value
101 A DA over Follow-up error of the axis movement exceeds the permissible value.
Index AXIS
Code Follow-up error value
102 A CON Variation amount of the position encoder exceeds the permissible
velocity value.
Index AXIS
Code Variation amount of CON
.103 A APA Variation amount of the position encoder exceeds the permissible
velocity value.
Index AXIS
Code Variation amount of APA
.104 A APA BCD Data read in the position encoder is not 0 to 8. Wrong data is read
data more than one time consecutively.
Index AXIS
Code XY
X: Read-in digit
None ........ Divided by “5”
o 1st digit
2 senien v s 2nd digit
- 3rd digit
[ T 4th digit
B i wn v v 5th digit
B . 6th digit
Y: Read-in BCD data
Athrough E .... Interface error
F o ins v5 50k s Position encoder error*
* Digits other than 0, 1, 3, 7, F
given for 5-divided digit
.565 B Data word: Code : 1 Rotary or index table command was
rotating axis programmed in the following modes or

programmed simultaneously with G code
establishing them.

- Circular interpolation mode (G02, G03)

- Cutter radius compensation mode (G41, G42)
- Three dimensional offset mode (G44)

- Shape enlargement/reduction mode (G51)

- Coordinate calculation mode

- Area machining mode
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2-2.

Multi-Turn Specification

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 M16) 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.

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°, 360°, and 720° indicate the same position.

Coordinate:
This indicates the theoretical coordinate position of the NC rotary table.
0°, 360°, and 720° indicate different coordinate position.

-360 0 360 720 1080 Coordinate

| |

! ) ) A

These indicate physically the same position.
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2-3.

Program Format

2-3-1. Least Setting Unit

The least setting unit is 0.001°.

2-3-2. Programmable Range

—99899.999° - +9999.999°

2-3-3. 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 coordinate, the rotary table rotates in the reverse direction.

Target coordinate Actual coordinate Target coordinate
(commanded of NC rotary table (commanded
value) value)
- > Actual coordinate of NC
Reverse rotation direction Forward rotation direction ~ Fotary table
2-3-4, Feedrate Commands

Refer to Section 1, 3-5. and 3-6.
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2-4. Operations
2-4-1, Automatic and MDI Modes

Commands, operations, and actual position display greater than 360° (one turn) is possible regardless
of the absolute or incremental mode.

Example:
N0O1 G0 GO co0.0
N002 €540.0
NOO3 G91  C540.0

NOO1 ...... Positioning of C-axis is made at 0° coordinate.

MNOO2 .. oes Positioning of C-axis is made at 540° coordinate. That is, the rotary table rotates by
one 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 Absolute Mode (GS0)

Dimension commands are reversed with the work zero point taken as the center of mirror image
function.

Example:  Mirror image C-axis ON

NOO1 690  C-20
N0O2 c540
-540° Work zero 540°
S it it —>  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 (G91)

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 G90 c-20
NoO02 G91  C540
Program operation (N002)
—————————————————————————————————————————————— E
Program
‘caperaﬁonv 20°
-520° ‘f_‘f’?i’___ | 520°
| | -
| _ I -
+ Mirror
-20° operation
(No01)

A

Mirror operation (N002) v : Work zero

Actual coordinate of the NC rotary table after
the execution of N0OO1 block commands

2-4-2, Manual Mode

Positioning is carried out based on the coordinate values in the same manner as with a linear axis.

2-4-3. Manual Interruption and Pulse Handle Overlap

Same as in the manual mode
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2-5.
2-5-1.

2-5-2.

Parameter Setting

Parameters

NC rotary table multiple turn effective/ineffective 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- Multi- Multi-
turn turn turn
C-axis B-axis A-axis
Note: 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,
as in 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 recognized as a rotary table with limit.
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2-6. Actual Position Data Display
The actual position data of NC rotary tables is displayed in coordinate values (-9999.999 -
+9999.999°).
However, on the following screens, the data is displayed in “position”.
(1) Actual Position Display (2nd page)

~
MDI OPERATION A.MIN 0 N 7
ACTUARL FOSITION 1mm
X Y z c
LOCAL COORDIMNATES -7950.588 -7804.158 -508°90.008 46@. 2EE8
WORK COORDS (APA)  1787.999 1787.993 143,999 19,9999
WORK CCORDS -7950.588 -78084.150 -5@90.000 480, 22ea
MACHIMNE COORDS 49,528 195.858 -1@90.0698 S00. 6860
FEEDBACK COORDS 2549.500 2695.858 918.860 +OVERFLOW
TARGET VALLE -7950.568 -7884.158 -5890.009 400 . BEea
DISTANCE REMAINING 8.0e0 B.08a 0.008 2.e208
MANUAL SHIFT ACTUL 0.6e8 B.cea 8.808 0.8088
MANUAL - SHIFT TOTAL 2.ee8 B.08a 0.68 B.6e88
PITCH ERROR COMP, 0.888 .08 B.860 8.06e8
A-titd
=IN C469
=IN
DATA [ACTUAL PF!RT
INPUT | POSIT. nn‘rr-\ SEARCH Dnm LEXTEND] P
-

EDEDEICEDCEDESIEDED

WORK COORDS (APA) is the position data display within a range of 0 - 359.999°.
(2) NC Axis Data

~
( MDI OPERATION A.MIN 0 N 8
CHECK DATA #NC AXIS DATA PREE 31 1mm
® Y z c
RDIF 0. 000 ©.808 0.eea 8.0080
ODIF 8. pee 6.ee0 0. 000 9.888a
RCON 2549.560 2695.6858 910.608 20. 6028
RAPA 12287.999 12287.993 6143,999 359.9993
RS AP A 0.6800 9.888 B.860 0.0
RSVPVARI1 15.619 9.253 18.944 B.6599
RSVPVARZ2 8.660 8,008 0.0e8 0.8000
A-Mtd
=M
mm ACTUAL FHRT BLOCK CHECK
POSIT. DATA | SEARCH DATA | [EXTEND]
J

(FOE2IEIEDEDEIEFEDES)

RCON and RAPA are the position data display within a range of 0 - 359.999°,
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2-7.

Power On/Off and NC Reset
Coordinate value of the NC rotary table on the work coordinate system is changed to any value
between 0° and 359.999° corresponding to the actual coordinate value by the following operations.
(1) Power ON/OFF
(2) Machine lock ON to OFF
(3) NC reset to clear alarm A

It is possible to select whether or not the coordinate value (on the work coordinate system) of the NC
rotary table is changed to any value between 0° and 359.999° by the NC reset operation for other
than clearing alarm A, using the parameter (NC optional parameter (bit) No. 2).

Bit 1 of NC optional parameter (bit) No. 2:

1 ..., Reset to a value between 0° and 359.999°
D & e Not reset

Note 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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2-8. Sequence Restart and Home Position
2-8-1. Sequence Restart
With the multi-turn NC rotary table, return to 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:
360° 720° 1080° 1440°
] | | | | o
| I I | I -
00
Assume that the actual coordinate is “1080”.
N198 X50
N199 G90 Cs540
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 900° to
540°.
2-8-2. Home Position

(1) Positioning at Home Position

The multi-turn NC rotary table carries out positioning at the home position in the shortest path
(within 360° turn).

Example:

(C)
360° 720° v 1o080° 1440°
| |

| | | | I T

0° b

(B) (A)

Assume that 0° position is the home position.
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)

(a) When the

actual coordinate is 960°:

Positioning is carried out at the home position coordinate 1080° (0° position) in the forward

rotation.
(b) When the

actual coordinate is 840°:

Positioning is carried out at the home position coordinate 720° (0° position) in the reverse

rotation.
(c) When the

actual coordinate is 900°:

The case where the actual coordinate is equidistant from the two home position coordinates:

Positioning is carried out 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.

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°

DO

Assume that 0° position is taken as the home position.

N101
N102
N103

G90 C960
M60
G91 C100

Positioning at 960° position
Positioning at the home position (1080°)
Positioning at 1060° (960 + 100) from 1080°
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2-9. Work Zero Offset

The setting range of the work zero offset is indicated below:
-9999.999 - +9999.999°

When the G92 command is specified, the work zero offset value is calculated so that the actual

coordinate will take the coordinate value specified.

2-10. Limit Check

The setting is made so that rotary table movable range is as indicated below on the machine

coordinate system (H = 0).
~9720.000 - +9720.000° (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.

9620° 9820°

= 3¢ > Work
coordinate
Work zero system
100°

. 1 W 10e | A

| | | |

Multi-turn A 4’

rotary table Machine zero Machine

zero & ¢ > coordinate
system

9720°

9720°
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2-11.

Installation of Multi-turn NC Rotary Table

Use of a multi-turn NC rotary table requires the setting of system parameters as explained in 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 forward direction.

If it is rotated in the reverse direction while the machine zero offset has not been set, an alarm occurs
(alarm A 148 CON 0 pass). When the alarm lamp is illuminated, turn off the power supply to the NC
once and then turn it back on.

After the installation of a multi-turn NC rotary table, set the system parameters. (Refer to 2-11-1.)
After the system parameters have been set, always backup the set data by pressing the 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:

N
( PARAMETER SET
*SYSTEM PARAMETER® 1mm

X Y z c
P TRAVEL LIMIT 2090. 090 1500.668  1560.0009
N TRAVEL LIMIT  -2000.000 -2000.000 -1500.000 -1580.0000
P PITCH ERR COMP 8.828 0.0e0 0.080 ©.eees
N PITCH ERR COMP 99999.999 99999.999 99999.999 0.00e0
IN POSITION 0.093 0.8093 0.003 0.0829

6.00a 0.008 0.088 0. 8060
ZERO OFFSET 12288.600 12288.800  ©144.080 8.0
IN POSITION (H) 0.8208 8.020 0.628 D.@208

X ¥ z c
ACT POSIT (MC) 8.800 0.008 0.280 -OVERFLOW

A-Mtd
=IF
=EX
=BA
READ , PUNCH [ I I | 'ancxup I[EXTENDZI )
-

EDE2D)EIEDEEFEaIEDESR

(1) Press any one of the mode selection keys; ZERO SET, TOOL DATA, and PARAMETER.
(2) Press the function key [F8] (EXTEND).

This displays the screen as indicated above.
(3) Press the function key [F7] (BACKUP).

A prompt “=BA” is displayed on the console line and data backup is executed continuously.
After the completion of backup of data, a prompt “=" appears on the console line.

This backs up the data.

After setting system parameters, carry out data backup operation, turn off
the power supply once and then turn it back on again.

REMARKS
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2-11-1.  Setting System Parameters

(1) Machine Zero Offset

Calculation, setting, and addition of the machine zero offset data for a multi-turn NC rotary table
are carried out as explained below.

(a) Calculation

Machine zero offset (0 - 359.999°) is calculated from the actual position (CON 0 - 359.999°)
of the multi-turn NC rotary table.

Calculation is made so that the machine zero offset data always falls within the range of 0
and 359.999°.

(b) Setting

Set the value which will fall within the range of 0 and 359.999°.
(c) 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°.

(2) Home Position Data
The home position data for the rotary table should be within the range below:
0 - 359.999°
Note that the setting of home position is not necessary if not required.

2-12. Alarm List

ALARM-A

148-+ CON 0 pass ‘Code’
Detected coordinate (CON) takes a negative value.
Check the setting of machine zero and P/N stroke limits.
* ! represents an axis involved with the alarm.
Code: CON value
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3-2.

3-3.

0.0001° Specification

Outline

With the 0.0001° specification, axis commands for rotary axes (A, B, and C axes) can be specified in

units of 0.0001°. The least setting unit is also 0.0001°.

Parameters

Set “1” at the NC optional parameter (bit) No. 4, bit 0.

Different Points from 0.001° Specification

(1) Programmable Range

, 0.001° Specification

0.0001° Specification

0 - 359.000 (absolute value)

0 - 359.0000

—360.000 - +360.000 (incremental value)

—-360.0000 - +360.0000

—9899.999 - +9989.999 (multi-turn)

—9999.9999 - +9999.9999
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SECTION 22 CYLINDER SIDE-SURFACE MACHINING

FUNCTION

Outline

This function processes rotational axes in the same manner as linear axes, enabling the planes includ-
ing the rotational axis to be selected. Cylinder side-surface machining can be executed by simply des-
ignating the usual plane machining image on the plane which is obtained by developing the cylinder
side-face.

Z A (2)
-
>Y : >Y
A | i
1 1
' |
X X i o
:,‘,“_f
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 a G code (G17, G18,
or G19).
A A >

3
1
1
:
]
X < B
: ’
: S
L

¢) 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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2-1.

Programming Format

Follow the procedure below to execute cylinder side-surface machining:
(1) Select the plane which includes the rotational axis (G17, G18, or G19).
(2) Turn on the cylinder side-surface machining mode (G175R_).

(3) Designate machining commands. (For details regarding machining commands, refer to 2-3. “Ma-
chining Commands”.)

- Designate rotational axis commands in units of “degree”.

- Designate F commands in terms of the feedrate on the plane which is obtained by develop-
ing the cylinder side-surface.

(4) Turn off the cylinder side-surface machining mode (G174).

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 1 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 2-2. which fol-
lows.)

G175 :  Cylinder side-surface machining mode ON

R :  Cylinder radius (1 - 5,000 mm)

The axes included in the selected plane are determined by the axis address in the block where
plane selection is designated.

Example:
GI7 AX_(A=-Y) ......... AX plane
GI7BY (B=X) ..uuvunen. BY plane
GIB C Z (C==X) ..vevnenn CZ plane
GIB AX_ (A=12) .uvnvvunnn. AX plane
GI9BY_(B=-Z) ......... BY plane
G189 C Z (C =YY s cinis svainns CZ plane
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Cylinder Side-Surface Machining Mode OFF

G174

Note 1: In the cylinder side-surface machining mode, be sure to designate the plane which
includes the rotational axis.

Note 2: A plane cannot be selected using the basic axes, corresponding rotational axes,
and parallel axes.

Note 3: The rotational axis name, rotation direction, and the corresponding basic axis must
be designated in advance at the “rotation axis” parameter. (For details regarding
the “rotational axis” parameter, refer to Section 21 of this manual.)

Note 4: Rotational axis addresses “A”, “B”, and “C” are designated as angle commands.

Note 5: 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.
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2-2. 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 cor-
responding basic axis can be either of the two 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
corresponding
basic axis of the A (-Y)
A-axis is =Y

X
When the A (2)

corresponding
basic axis of the
A-axis is Z

corresponding
basic axis of the
B-axis is X

X
When the 4

When the P& 1

corresponding X B(-2)
basic axis of the

B-axis is -Z
z 4 When the Z C (=X
A A corresponding
________dpg C basic axis of the
P E"":’ C-axis is -X Y
C A I
] ]
I [ When the Z
> 0 At"-/- = . > C) corresponding
X Y Y basic axis of the o
X C-axis is Y v)
C-Z plane X

The directions of the corresponding basic axes shown above conform to the ISO Standard.
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2-3.

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 formula is given below.

Center (pivot) axis

Actual position

Target position

Rotational axis command value [deg] 6= %QQF%
T
¢ : Length of plane which is obtained by developing the cylin-

der side-surface

R : Cylinder radius

The F command is designated by the speed on the plane which is obtained by developing the cylinder
side-surface. For details regarding the method for obtaining the cutting feedrate, refer to Section 21 of
this manual.

Note: When referring to the “Programming Manual for OSP5020M/OSP500M-G” 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 I, J, and K commands should be considered in the
same manner.

(1) Positioning (G00) and Linear Interpolation (G01)

(2)

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 in the
usual manner. For further details, refer to the Programming Manual for OSP5020M/OSP500M-G.

Circular Interpolation (G02, G03)

Arc on the G17 (Xp-Yp) plane G02

Xp_Yp | J F
G03 .
Arc on the G18 (Zp-Xp) plane G02
(2p-Xp) p Zp Xp K I F
G03 - T == =

Arc on the G19 (Yp-Zp) plane G02

Yp_Zp J K F
G03 - T - - =
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When cylinder radius R = 50 mm

Plus or minus distance between the start point and the center of the Xp-axis
Plus or minus distance between the start point 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-

J
K
F
surface)
Example
X
[mm] A
30w
10«
0
0
0
G17 A0
G175 R50
G01 A324
603 A324
Go1 AD
G174

50« . 90 =
180 324
X=10%3.14
F500
X=30%3.14 I=10%3.14 J0

T >A
100 # [mm)]
360 [deg]

The rotational axis designation cannot be made until the cylinder side-surface length has been
converted to an angle value (degrees).

For the above example:

- Rotational 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

Rotation direction

A-axis
Plus

Corresponding basic axis : -Y axis
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(8) 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 Man-
ual for OSP5020M/OSP500M-G for details.

(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 auto-
matically be determined, and chamfering will be executed accordingly.

17 (Xp-Yp) pl HFC
G17 (Xp-Yp) plane C })(p_Yp__L_[Q_]II_] [J_l

CHFR
G18 (Xp-Yp) plane CHFC
Zp_Xp_L_[Q_JIK_]0_]
CHFR
G17 (Xp-Yp) plane CHFC
Yp_Zp_L_[Q J[J_]IK ]
CHFR
CHFC :  C-chamfer command
CHFR :  R-chamfer command
Xp, Yp, Zp :  Corner apex coordinate value
L :  Chamfer amount (0 - 2099999999 mm)
Q : Travel amount after chamfering (0 - 99999999 mm)
I, J, K : Virtual advancing direction (direction vector of Q)

[ %5 soee Xp-axis direction

e Yp-axis direction
K s wa Zp-axis direction
Note 2: The “L” chamfer amount and the “Q” travel amount after chamfering are al-

ways designated as length commands.
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Example:

[mm]
150 —

50—

G17

G175
CHFC
CHFR
CHFR
CHFC
Gi74

When cylinder radius R = 32.831 mm
Y
A
T T T >B
150 160 200  [mm]
108 270 288 30  [deg]
BO Y50
R31.831
Go1 B108 Y50 L20 F2000
B144 Y150 L30
B270 Y150 L20
B288 Y50 Li0 Q3o I1 Jo

Address characters B and | are designated as angle values (degrees).

Rotational axis parameters:

Axis name

Rotation direction

Corresponding 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 |, 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.

For details, refer to the Programming Manual for OSP5020M.
Example: Fine-boring cycle
When cylinder radius R = 50 mm

z
<—— ! Cutting feed
[rim] <----: Rapid feed
05~ O == m s m - >0
B Lo]
Y A
0= ? !
]
]
]
1
]
]
]
]
]
]
1
1
1
]
1
——————— ’-.-o
Y
-50 — o
T T T TA ]
0 50 200 i
CL g *
60 80 [deg]
GO00 Z10
G17 AOD X0
G175 R50
G76 AGB0 X50 Z-50 RO I0 J20 P1 F100

G174

Address character “J” represents the shift amount in the A-axis (<Y axis) direction, and is there-
fore designated as an angle value (degrees).

Rotational axis parameters:
Axis name ¢ A-axis
Rotation direction : Plus

Corresponding basic axis : -Y
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Example: Deep-boring cycle
When cylinder radius R = 50 mm

z
0 <——: Cutting feed
[} <----: Rapid feed
10 P e "“?
¥
0 A S Al A
| Al
Y ! e
11 I
J Al
o 1
i I
11 1
11 1
Y N
] ]
|
! 1
~B0~ 4 :
T T T > A
0 50 200 - [mm]
3
60 80 [deq]
G17 GO0 A0 X0 Z10
G175 R50
G83 AB0 X50 Z-50 RO I0 J30 P1 F2000
G174

Address characters | and J in the deep-boring cycle must be designated as length values.
Rotational axis parameters:

Axis name ;. A-axis
Rotation direction : Plus
Corresponding basic axis : -Y

Note 3: Shift amounts 1, J, and K in the fine-boring (G76) and back-boring (G87) are desig-
nated 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 hori-
zontal 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 for OSP5020M/OSP500M-G.
Example: Grid X
When cylinder radius R = 50 mm

X
A
[mm]
30 — O > O O
20 — — O
10 — — O O—0
0 — O J} O O
T T T | T >A
0 10 20 30 40  [mm]
0 11.459 45.836 [deg]
G17 A0 X0
G175 R50
683 G81 RO Z-15 F100
A0 X0

GRDX [A0O Z0] I11.459 J1i0 K4 P3
G174

Address character “I” represents the shift amount in the A-axis (-Y axis) direction, and is there-
fore designated as an angle value (degrees).

Rotational axis parameters:
Axis Name : A-axis
Rotation direction . Plus

Corresponding basic axis : -Y
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@)

Area Machining

Area machining is executed in the cylinder side-face coordinates. A conventional linear axis is
used as the cycle axis.

The coordinate values of the reference point, | (length in the horizontal-axis direction), and J
(length in the vertical-axis direction) are designated as angle values (degrees) when correspond-
ing rotational axes are present.

For details, refer to the Programming Manual for OSP5020M/OSP500M-G.
Example: Surface machining

When cylinder radius R = 50 mm

X
A
[mm]
50 — %
o %,
10 ,{
0o &
T T T >A
0 10 50 [mm]
0 11.495 57.295 [deg]
G18 GO A0 X0 YO
G175 R50

FMILR A11.459 X10 Y-50 I45.836 J40 K1 P70
Q10 RO D1 F1
G174

Address character “I” represents the length in the A-axis (Z axis) direction, and is therefore des-
ignated as an angle value.

Rotational axis parameters:

Axis name : A-axis
Rotation direction :  Plus
Corresponding basic axis : =Y
Note 4: In area machining, the | command is for the horizontal axis direction and the J com-

.mand is for the vertical axis direction.



3295-E P-254-A1
SECTION 22 CYLINDER SIDE-SURFACE MACHINING FUNCTION

| (Horizontal 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 ISO Standard. The corresponding basic axis is shown in parentheses in
the above table.

3. Animation Function

A graphic display of the cylinder side-surface machining operation can be executed. Note however
only tool movement on the square pole which is obtained by developing the cylinder can be displayed.

- Blank Definition

The blank is defined as a square pole, as shown below.

=g
—
<>

A
v

S

Cylinder height
¢ : Circumferential length (range of rotational axis movement)

t : Length equivalent to the radius (an arbitrary value can be designated because there
is no display in the radial direction.)

Screen Data
Screen data for the cylinder side-surface machining is designated as shown below.
@ 1st Page

Rotational axis

Designate a “ * ” setting.
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@ 3rd Page
Drawing center and drawing range

In addition to conventional length (mm) settings and adding operations, angle (degree)
settings and adding operations are also possible.

[F1] (SET) “Setting value (deg)”; D [WRITE]

By designating “;D”, the angle value is converted to a length value based on the conver-
sion coefficient.

Calculation Coefficient (mm/deg)
Set the cylinder radius value followed by “R”.
The following calculation will be performed:
2 *“setting value”/360

This value serves as the coefficient for converting the angle value (deg) to a length val-
ue (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.

® 4th Page
Master axis designation

Designate the name of the rotational axis. The cursor direction will be fixed in the corre-
sponding basic axis direction (designated by rotational axis parameters).

Note 1: All settings other than those described above are executed in the usual
manner. For details, refer to Section 4 “Animation Function” of the Spe-
cial Functions Manual of OSP5020M/OSP500M-G (publication No. 3294-E).

Note 2: Even if 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 deg. Designate the movable
range of the rotational axis taking this into consideration.
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SECTION 23  2-PALLET APC PALLET IDENTIFICATION
FUNCTION

1. Outline

The 2-pallet APC pallet identification function is used with parallel 2-pallet APCs and rotary 2-pallet
APCs to determine whether the pallet on the machine table is an “A” (or L) pallet or a “B” (or R) pal-
let. This identification function can be executed in the part program using system variables and the
pallet identification command.

Machine Machine
Table Table
A
L R
APC unit
B
APC unit
<Parallel 2-pallet APC > < Rotary 2-pallet APC >
B
B
A Table Table
A

<@Gate type vertical loading APC > < Gate type horizontal loading APC >
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2. System Variables for Pallet Identification

Name VPLTK
Description Type of pallet on the machine table
Attribute READ only
Data 1: A (L) pallet
2: B (R) pallet
(0: No pallet, or pallet ID not possible)

Program example:
NOO 1 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 ac-
cording to the identified pallet.
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3. Pallet Identification Command
This command enables the program to determine whether the pallet on the machine table is an “A”
(L) or “B” (R) pallet.

3-1. Programming Format

[RP = *M289]

- M289 : Pallet identification command

- RP = x: Data of the pallet on the machine table
#:1 .... A(L) pallet
#:2 .... B (R)pallet

3-2. Application Example (Program Example)

N100 M60
N200 RP=1 M288

After a pallet change occurs, the pallet on the machine table is identified. If the pallet is an “A”
pallet, program operation continues. [f the pallet is not an “A” pallet, an alarm of level B will be
activated and the program will be stopped at the N200 block.

3-3. Alarms
<Alarm B>
707 Pallet discrimination NG
The pallet ID operation executed at RP =*M289 indicates that the pallet type is not as de-
sired.
708 Data word: 'RP’

The “ = ” value at the RP =+M289 command is other than 0, 1, and 2.

Code : Hexadecimal number of the command value
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SECTION 24 REMOTE MONITORING SYSTEM/

COMMUNICATIONS UNIT

Overview

The remote monitoring system enables the communications between the NC machine and the
personal computer through the telephone line to diagnose the trouble occurring on the NC machine
with the personal computer from a distant place. This system can be installed easily by installing the
communications unit on the NC and connecting the telephone line to the unit.

Consulting Okuma Representative

When any trouble has happened to the NC machine, call your local Okuma representative and explain
the details of the trouble to the service engineer. If possible, leave the NC machine as it was when
the trouble happened. The service engineer examines the customer’'s explanation and calls the
required information from the NC machine to the personal computer in order to diagnose the trouble
using the remote monitoring system.
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3. Rmote Monitoring Operation
3-1. Starting the System

To establish the remote communication mode, press the MODE switch on the RMS (Remote
Monitoring System) console mounted on the control box of the NC machine.

P .
(o o / N

REMOTE O oy xacz | |eser lo

MONITORING s ] D
QO aoOTo
SYSTEZIM M

lo

QII LINE RrRSZ32C / I OKU:VLQ. TD

\___© o/ I
\ J
7 =54
O RUN MODE RESET
o we 0J)
(OREMOTE

\ Jy

Fig. 24-1 Switches on the RMS Console
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Messages for Starting the System

When the MODE switch is pressed, the messages for starting the system will be displayed on the
CRT screen. (Fig. 24-2)

The message asking in which the connecting mode (manual or automatic) the telephone line should
be connected will be displayed.

Remote Monitoring System
Starting the Remote Monitoring

Systenm
Connecting in Manual Answer
mode? Yes:Y, No:N

To stop a transmisson, press
the MODE switch on the RMS
console.

Fig. 24-2 Messages for Starting the System
Manual Mode:

With this mode, the currently receiving telephone line which is wired to the communication unit is
switched to the communication unit. (special mode)

Automatic Mode

With this mode, the communication unit automatically receives the telephone which is wired to
the communication unit. Select this mode when switching the line to the communication unit
from other telephone through the extension line.

Confirmation Messages for Starting the System (Automatic Mode)
When the manual mode is not selected (typing “N” on the screen (Fig. 24-2)), the confirmation mes-
sages for starting the system will be displayed on the CRT screen. (Fig. 24-3)

When the conditions confirmed by the messages are satisfied for starting the system, press the func-
tion key [F8]. The messages for send mode will be displayed on the screen. (Fig. 24-4)

Remote Monitoring System Remote Monitoring Systenm
With the machine not operating, Send Mode

make sure the telephone line is
connected properly. Then press
the F8 key.

To stop a transmisson, press
the MODE switch on the RMS
console.

Fig. 24-3 Confirmation Messages for Starting the System

All NC operation panel keys be-
come inoperable during a trans-
mission.

To stop a transmisson, press
the MODE switch on the RMS
console.

Fig. 24-4 Messages for Send Mode
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Messages for Switching the Line (Manual Mode)

When the manual mode is selected (typing “Y” on the screen (Fig. 24-2)), the messages for switching
the line will be displayed on the CRT screen. (Fig. 24-5)

Remote Monitoring System
With the machine not operating,
make sure the telephone line is
connected properly. Then press
the F8 key.
When completely silent,
place your handset on the hook.
To stop a transmisson, press
the MODE switch on the RMS
console.

Fig. 24-5 Messages for Switching the Line

When the telephone line is disconnected at the personal computer, sound from the telephone at the
NC machine will fade away. When no sound can be heard at all, press the function key [F8] and
place the handset on the hook.

The telephone line can be switched to the communications unit.

Remote Operation Mode

When remote monitoring is started, the message for the remote operation mode will be displayed on
the screen. (Fig. 24-6)

Remote Monitoring System
Remote Operation Mode
A1l NC operation panel keys be-
come inoperrable.

To stop a transmisson, press
the MODE switch on the RMS
console.

Fig. 24-6 Messages for Remote Operation Mode

In this mode, the machine cannot be operated using the keys on the operation panel.

If any machine operation is needed, press the MODE switch on the RMS console to stop communica-
tions. The operation panel will be operative. (Fig. 24-1)

Communications can also be stopped by turning off the control power.
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3-4. Messages for Diagnostic Results

When the diagnosis of the trouble is completed on the personal computer, the diagnostic results will
be displayed on the CRT screen. (Fig. 24-7)
When the color CRT is selected, the display color changes from sky-blue to yellow.

The -====-----m-—- of the

PAGE 1/2

Press the FB key to quit

Fig. 24-7 Messages for Diagnostic Results

In the example in Fig. 24-7, the message indicates that the programming error caused the trouble and
gives the measures to take.

At the lower right of the screen, the number of pages for the diagnostic result message and the cur-
rently displayed page number are displayed. Use cursor control keys [1] and [|] to see the pre-
vious page and next page. Press the function key [F8] to quit this display. When the function key
[F8] is pressed, the message for quitting the remote monitoring mode will be displayed. (Fig. 24-8)

3-5. Quitting the Remote Monitoring Mode

Type “Y” to return to the normal NC mode. Program or operation mode might be changed during the
remote monitoring. Check the program or the operation mode before starting normal NC operation.

Remote Monitoring System
Remote monitoring completed.

Before returning to normal
machine operations, check your
program and operating mode.

Monitoring results can not be
displayed after leaving this RMS
window.

Return to normal NC mode?

Yes:Y, No:N

Fig. 24-8 Messages for Quitting the Remote Monitoring Mode

3-6. Re-displaying the Diagnostic Results

To display the diagnostic results screen again after returning to the normal NC mode, hole down the
MODE switch on the RMS console for three seconds or longer. The AUTO and REMOTE indication
lamps will start blinking and the diagnostic results will be displayed.

Note: If the control power is turned off after communications, the diagnostic results will
be cleared.
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Errors
Error Messages

The communications error message will be displayed when the telephone connected to the communi-
cations unit receives a call from other than the personal computer. (Fig. 24-9)

Wait for a while or press the MODE switch on the RMS console again. Pressing the MODE switch
first time clears the message window and second time displays the message for starting the system
(Fig. 24-2).

Remote Monitoring Systenm
Monitoring Mode

TELEPHONE LINE CONNECTION

FAILED

You received a non-RMS call.

If you still can't connect
after a long wait,call your
Okuma representative.

Fig. 24-9 Communications Error Message

The communications unit error message will be displayed when an error occurs in the communications
unit. Press the RESET switch and the MODE switch to display the message for starting the system
(Fig. 24-2). If this message is displayed repeatedly, consult your local Okuma representative. The
communications unit might have any failure.

Remote Monitoring Systenm
An error has occurred and
the system is retrying.

To manually retry,press the
RESET switch on the RMS console
[f you still can't connect
after a long wait,call your

Okuma representative.

Fig. 24-10 Communications Unit Error Message

Other Errors

- The CRT screen does not display anything when the control power is turned on.

- The display is flickering or swaying, hard to figure out.
In addition to the operation panel and the CRP board, the communications unit might be faulty.
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SECTION 25 RELATIVE ACTUAL POSITION DISPLAY
FUNCTION

1.  Overview
This function displays relative actual position data of each axis with regard to the reference point on
the RELATIVE ACT POSIT screen in the automatic, MDI, or manual operation mode individually.
The reference point can be set at any position for each basic and additional axis independently.

Similarly, relative actual position data can be displayed for each basic and additional axis independent-
ly.
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2. Operation
2-1. Selecting the RELATIVE ACT POSIT Screen

Follow the procedure below to display the RELATIVE ACT POSIT screen.

1) Press the function key [F2] (ACTUAL
POSIT.) in the automatic, MDI, or manual

operation mode. Operation Mode Screen

MAN. OPERATION D3-CIR.MIM o H 2

X 2287.99
Y 1540.189
Z 2287.989

co to F 1000.9
N s 2
:PO
e Bl - ] -

EDE2E3EDEEsIEDER

(EE
2) Press the page key ( ﬁ or )
repeatedly until the RELATIVE ACT POS- ‘G
IT screen is displayed. RELATIVE ACT POSIT Screen
g MAN. OPERATION D3-CIR.MIN o H 2
FELATIVE ACT POSIT 1w
X 2287.999 A 349.999
Y 1548.189
Z 2287.989
;n:‘ ]Pmm lng% |szmn1 I u;_g [EXTEND)

COCC2CE3aCEaFEFaFEsIEDED
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2-2.

RELATIVE ACT POSIT Screen

The RELATIVE ACT POSIT screen looks like as follows.

(1)

(2)

@)

4 R
AUTO OPERATION D3-CIR.MIN 0 N 2
RELATIVE ACT POSIT 1mm

X 2287.999 A 349.999

- 1548. 189

2287.989

A-titd
=EX
=EX
=EX
=RPZS XZ
] I\ T lowo

CDOCE2AENFEA(E 5\\1[F 6])(F 7)(F 8)

(1) Axis Name (3) Relative Actual Position Data

(2) Mirror Image Effective

Axis Name

Indicates a basic axis name (X, Y, or Z) or an additional axis name (A, B, C, etc.).
An additional axis name is displayed only when an additional axis has been selected.
Mirror Image Effective

When mirror image is effective, a minus sign “~” is placed preceding the axis name.
When mirror image is not effective, no sign is placed.

Relative Actual Position Data

Relative actual position data calculated using the following equation is displayed in the selected
unit system.

Relative actual position data of an additional axis is displayed only when an additional axis is se-
lected.

Relative actual position data = (coordinate value output from the encoder*l) - (reference posi-
tion'2) — (tool length offset value) — (machine zero point)

Mowees s Whether or not the manual shift amount is added can be set at NC optional param-

eter (bit) No. 5, bit 7.

The reference position is the zero point (in the machine coordinate system) for the
relative actual position. For the procedure to set the reference position, refer to 3.
“Reference Position Setting”.
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2-3.

(4) Reference Position

The reference position is the zero point in the machine coordinate system and is used to display
the relative actual position, or, in their words, the zero point in the relative coordinate system.
The reference position is calculated form the equation below and displayed for each axis in the
selected unit system.

Relative actual position data of an additional axis is displayed only when an additional axis is se-

lected.

Reference position = (output from position encoder *1) — (actual position value *2) — (tool length off-
set value) — (machine zero point)

L Like the actual position display, it is possible to select whether or not the manual shift
amount is included in the output form the position encoder by setting data at NC optional
parameter (bit) No. 5, bit 7.

2. Where the actual position is set in the coordinate system is input.
Refer to 3, Reference Position setting.

Reference Position Setting

The reference position is the zero point (in the machine coordinate system) which is used to display
the relative actual position, or, in other words, the zero point in the relative coordinate system. The
reference position can be obtained by setting the coordinate value of the actual position.

The reference position can be set in two different manners : by setting the actual position at “0”
and by setting the actual position at a desired position.

To set the reference position, press the function key [F8] (EXTEND) in the automatic, MDI, or manual
operation mode repeatedly until functions “RELATI, ZEROSET” and “RELATI, PRESET” are assigned
to function keys [F2] and [F3], respectively.

=EX

RELATI.|RELATI.
ZEROSET| PRESET

EDOEDE3FaOFs)IFa)FDNESS)

I [EXTEND]
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2-3-1.

Setting the Actual Position at “0”

Follow the procedure below when setting the actual position at “0” in the relative coordinate system.

1)

2)

Press the function key [F2] (RELA-
TLZEROSET) in the automatic, MDI, or
manual operation mode.

The prompt “=RPZS” will be displayed
on the console line of the CRT screen.

Key in axis address(es) for which “0” is
set through the keyboard. When no axis
address has been keyed in, “0” is set for
all axes.

Example: To set “0” for X and Z axes

=RPZS XZ

Key in axis addresses

3000

=RPZS

RELATI. |RELATI.
ZEROSET| PRESET| [EXTEND]

CFOE2EF3FaEEFEDED)

o

‘I 871 c* Ds] EJ =

l&]J’ ;]L M

-

~

r—h] B 0

vy 'z

SRR
-D-r.
@]
s
w
[ -
G
B

5

A-titd
=EX
=Ex
=4
“FPIS X2

PFELATI. |RELATL.
ZEPYSET| FRESET [EXTEND]

CFOE2EICEFIEEBIFEDES)

o



3295-E P-270-Ad

SECTION 25 RELATIVE ACTUAL POSITION DISPLAY FUNCTION

2-3-2.

3) Press the WRITE key.

AUTO OPERATION D3-CIR.HIN o ] z
FELATIVE ACT POSIT 1mm
X 0.068a A 349.999

Y 1548. 189

z 8. 68688

B>
=X
=RFZS X2

m‘r:.lmu.] ] | I
ZEROSET| PRESET|

Imm:

FOE2EEFEAEFEREFEANFED

The reference position with which the actual position of the designated axis is “0” is obtained and rel-
ative actual position data of the designated axis will change to “0”.

Setting the Actual Position at a Desired Position

Follow the procedure below when setting the actual position at a desired position in the relative coordi-

nate system.

1)  Press the function key [F3] (RELA-
TI.PRESET) in the automatic, MDI, or
manual operation mode.

The prompt “=RPPS” will be displayed
on the console line of the CRT screen.

A=titd

FELATL. m_nn.l l | I

ZERCSET| FRESET | [EXTEND]

(F1)(E2)(E3)(F4a)(EBs)(Es8)(EZI(ES)

A

{
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2) Key in axis address(es) and numerical val- == —
ue for which the actual position is set at a ATl -
desired position through the keyboard. —_— -
When no axis address has been keyed in, H 3
the actual position is set at a desired posi- — = .
tion for each axis. 0 ] Q ][ R A\
Example 1: To set the actual position of — —a\(
X and Z axes at 200 and Vv

300, respectively
=RPPS X200Z300

Example 2: To set the actual position of
all axes at 100

’ B
| &
W
P
w
LS S
Key in axis addresses and numerical values. ij ‘@
Tl
—
-
 T—

=RPPS 100

Key in a numerical value without s
specifying axis addresses.

A-titd

HEBATIEE

RELATI. IELRTI_' | ‘
Izmnsrrl PRESET |I:EXTD|DJ

COE2E3FOEDFEEDED

o
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3) Press the WRITE key.

»

WRITE

/9

AUTO OPERATION D3-CIR.NIN o " 2

RELATIVE ACT POSIT Lmem

X 200. bea A 349.999
Y 1548.1889

Z 380. BB

A-titd
EX
=EX
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The reference position with which the actual position of the designated axis is a desired position is ob-
tained and relative actual position data of the designated axis will change to a desired position.

Note: Pressing the WRITE key without keying in address(es) and numerical value(s) does not
set anything.
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2-3-3.

(1)

(2)

Data Setting Range and Restrictions

Data is input in the unit system (metric or inch) employed for machine operation and the decimal
point position is fixed. For example, when “1” has been input while the 0.001 mm unit system is
selected, it is recognized as 1 mm. The same rule also applies to the inch system.

Data can be set within the following range.
- For linear axes: —99999.999 mm to +99999.999 mm

(when the inch system is selected, the entered value is converted into a
metric value and checked if it is within the above range.)

- For rotary axes: —99999.999° to +99999.999° (for the 0.001° unit system)
—-9989.9999° to +9999.9999° (for the 0.0001° unit system)
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Precautions

(1)

Data is input in the unit system (metric or inch) employed for machine operation and the decimal
point position is fixed. (For example, when “1” has been input while the 0.001 mm unit system is
selected, it is recognized as 1 mm.)

(2) When changing the reference position of all axes including rotary axes, the entered value is inter-
preted as length and degree.

(8) The reference position cannot be set for an indexable axis. In this case, the actual position data
is displayed on the RELATIVE ACT POSIT screen.

However, when axis designation was not made with reference position setting, “0” is set at the
indexable axis, causing no error.

(4) When the power is turned off, reference position data becomes “0” since it is not backed up by
turning off of the power. (The machine zero point is employed as the reference position.)
However, when actual position data in the work coordinate system is rounded (parameter (bit)
No. 2 bit 1 is ON) with the multi-turn rotary table specification, reference position data is calculat-
ed in reverse order. Therefore, when the work zero point is other than “0”, a value other than
“0” is set as reference position data.

(6) Work coordinate values do not change when the reference position has been changed.

(6) When the relative actual position value is smaller than -99999.999 mm (-9999.9999 inch for the
inch system), “— OVERFLOW” will be displayed on the CRT screen.

When the relative actual position value is larger than +99999.999 mm (+99899.9999 inch for the
inch system), “+ OVERFLOW” will be displayed on the CRT screen.

(7) The display of the relative actual position of a rotary axis (rotary table) varies depending on the
rotary axis specification.

1) Rotary table and indexable axis specification
The relative actual position is displayed within 0° and 360°. The reference position is also
displayed within 0° and 360°.

2) Rotary axis with limits and multi-turn rotary table
The relative actual position obtained using the equation on page 23 is displayed as it is. With
the multi-turn rotary table, whether or not relative actual position data is expressed within 0°
and 360° when the NC is reset can be set at NC optional parameter No. 2, bit 1.

Note: When the additional axis is removed with the removable axis specification, “OVER-

FLOW?” will be displayed as relative actual position data.
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Parameters

<NC Optional Parameter (Bit) >
(1) No. 2, bit 1

This parameter sets whether or not the work coordinate value is rounded when machine opera-
tion is reset with the multi-turn rotary table specification.

< Setting >
1 : Rounded
0 : Notrounded
(2) No. 5, bit 7

This parameter sets whether or not the shift amount due to manual interrupt or pulse handle
overlap is added to actual position data and graphic display data.

< Setting >
1 : Added
0o : Not added
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Error

2645

Relative actual position set axis name

During zero setting or presetting of the relative actual position, alphabetic character(s) oth-
er than axis addresses are used. Or an attempt is made to set an indexable axis.

Character-string : None

Code i Hexadecimal number of the ASCII| code of the axis on which the
error has been generated

Measures to Take : Specify correct axis address(es).
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