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SPECIFICATIONS
P—2
Model MV-junior
Floor area 2250 mm x 2180 mm (88.6" x 85.8")
Machine height 2480 mm (97.64")
Machine weight 3500 kg

MORI SEIKI GO, LTD.
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FANUC MFNC-V3 (FS-10MA) SPECIFICATIONS

Item

Specification

Number of axes

Three axes of X, Y and Z

Number of Positioning and linear interpolation..
_ simultaneously 3 axes simultaneously
O | controllable axes Circular interpolation ...... [
= 2 axes simultaneously
Q
O
Increment Minimum input increment ..... N
0.001 mm/0.0001 inch
Minimum output increment .....
0.001 mm
Rapid feed rate X and Y axes: 15 m/min (590"/min)
: Z: 12 m/min (472" /min)
Cutting feed rate Constant tangential speed:
Max. 5,000 mm/min (197" /min)
Automatic acceleration|Rapid feed:
and deceleration Linear acceleration and decelera-
tion
Cutting feed: .
Exponential acceleration and
deceleration
Rapid feed override 100 mm/min (3.9"/min), 25%, 50%, 100%
Cutting feed override |0 to 200% (in 10% increments)
= | Exaet stop check GO9 to prevent corner rounding
o
Eal
5 | Manual jog feed 0 to 2000 mm/min (0 to 80"/min) for any
g desired axis, selected in 20 steps by
he rotary switch
3
2 | Incremental feed 0.001 to 10 mm (0.0001 to 1'");

variable in 5 steps

Manual handle feed

100 pulées/rotation by the manual
pulse generator
Magnification: 1, 10, 100

Dwell

G04 for dwell: 0.001 to 999599.999 sec.
(0.0001 to 9999.9999 sec.)

Manual absolute ON/OFF

With manual absolute turned using the
menu switch, the absolute coordinate
value is renewed when a tool is moved
manually.

Backlash offset

Correction of lost motion in the
mechanical system

MORI SEIKI GO. LTD.
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Item

Specification

Stored pitch error
offset

Correction of ball screw pitch error:
128 points for each axis

Stored stroke limit

Soft O.T.

Fixed cycle

Simplified commands for machining such
as drilling, boring and tapping.

G73 (peck drilling cycle), G76 (fine
boring), G81 (spot drilling), G82
(counter boring), G83 (peck drilling
cycle), G84/G74 (tapping cycle), G85/
G86/G87/G88/G89 (boring cycle), G98
(return to initial level point), G99
(return to R~point level)

Circular arc for
radius command

Circular arc commanded by radius wvalue
R, instead of I, J, K

Sub~-program

M98 (sub-program call); M99 (return
from sub-program); Up to 4 times of
nesting : ‘

Mirror image

Reversing the movement to each axis
for command, by setting or M function
(M73 to M76)

Return to reference
point

G28 (return to reference point); 29
(return from reference point); G30
(return to second reference point); G27
(reference point check)

Coordinate system
setting

G92 to change the coordinate system so
as to position the tool as designated

Programming function

Work coodinate system

This coordinate system is preset with
a certain point on the work piece as
the origin; 6 work coodinate systems
(G54 to G59) available.

Local coordinate
system

This coordinate system is preset with
a point designated by G52 as the
origin.

Single block

The program is executed block by block.

Feed hold

Temporary stop of automatic operation.

Optional block skip

The slashed block (/) is ignored.

Auxiliary function
lock

M, S and T signals are ignored (except
MO, M1, M2, M30, M98 and M99)

Program resumption
(*2)

If any tool is broken, the sequence
number to be restarted is designated,
and operation resumes from the number.

MORI SEIKI GO, LTD.
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Follow-up

Retains the actual position in the case
of an emergency stop or servo alarm

Control axis

Ignores the alarm signal regarding the
axis which was set by MDI operation.

8 neglect (This function is used to control a
e rotary table, for example.)
8 D Changes the feed rate to the manual jog
& £y run feed rate during automatic operation.
o Locks the machine movement so that only
3 Machine lock the position indication is renewed. Menu
B switches are used for setting.
Z axis command Locks only the Z axis movement of the
ignore machine.
Tool function Commanded by a 4-digit T code. (The
technical memory random system is used )
G43: Tool length compensation +;
Tool 1enth G44: Tool length compensation -
compensation G49: Tool length compensation cancel
g Extend or contract the amount of tool
™ | Tool position movement by the offset amount.
g2 | offset G45: Extension; G46: Contraction;
Bt G47: 2X Extension; G48: 2X Contraction
— Cutter compensa- G40: Cutter compensation cancel;
3 . G41: Cutter compensation (left);
& |tion C G42: Cutter compensation (right)
Tool offset 32 sets common to all tool offsets
memory A
Progrémmable Uses G10 to input the tool offset.
data input
' Allows input of numbers including decimal
Decimal point point. Can be used in the same way as a
input pocket calculator ("1" is regarded as
"1.") .
:Zigé?ﬁgilc G20: Inch input; G21: Metric input
' Absolute/incre- G90: Absolute input;
g mental selection G91: Incremental input
o Uses GO0 for rapid-feed p051t10n1ng.
g Positioning Liner/non-liner selection is possible by
3 parameter setting.
a0 | Linear inter-
.ﬁ polation c01
E G02 (Clockwise),; GO3 (Counterclockwise)
s Circular Capabla of interpolating circular arcs ex-—
& interpolation tending along many quadrants as well as
S those used for additional (optlonal) axes.

Plane selection

Gl17: XY plane; G18: ZX plane;
G19: YZ plane

Miscellaneous
function

2-digit M code

Spindle function

!Direct command of spindle speed using a
5-digit S code

MORI SEIfI CO, LTD.
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Item

Specification

Tape function

Editing

Foreground editing and background edit-
ing during automatic operation.

Program number
search

4-digit program numbers, each follow-
ing address 0, are provided. The pro-
gram name can be written in paren-
theses. s

Sequence number

5-digit sequence numbers, each follow-

research ing address N, are provided.

Tape mode EIA RS244A/1S0O 840 automatic discrimi-
nation

Label skip At tape information prior to the first

EOB is ignored for initial start-up or
after resetting.

Parity check

Tape parity is checked.

Control in-out

Commentary  can be put between the con-
trol in and control out.

Tape memory.

CMOS memory; 40 m (130 feet)

Number of registered
programs

50; Program name indication avail-
able

I/0 interface

RS232C; 20 mA current loop

Others

Self-diagnosis

NC self-check for abnormality

1) Detection system

2) Position control section

3) Servo system

4) Overheating

5) CPU

6) ROM

7) RAM

8) Data transfer to MDI and CRT
9) Memory

10) Data tramsfer to PC

B.M.I. Interface

NC-PC interface allows use of all
System 10 functions

NC state window

The following.are possible on the PC
side (but impossible on the user side)

1) Reading of the MDI key

2) Display data on CRT

3) Use of CMOS memory

4) Reading of NC data

5) Alteration of NC data

6) Format conversion of NC command
programs

MORI SEIKI GO, LTD.
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Item

Specification

Others

7) Editing of NC command programs
8) Use of an I/0 interface

' Display of ladder

Ladder diagrams can be displayed on the

diagram CRT; dynamic display of on-off states
of contacts and coils.
Locker Closed construction of the integrated

NC and power control board

Emergency stop

Push the emergency button and all
commands are withheld to instantly
stop the machine.

MDI/CRT panel

9-inch monochrome CRT

Menu switch

On-off command for each function can be
preset. .

1) Single block

2) Machine lock

3) Display lock

4) Auxiliary function lock
5) Dry run

6) Optional block skip

7) Mirror image

8) Z-axis cancel

9) Manual absolute

MORI SEIKI GO, LTD.
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G Code List (FANUC MFNCV3) | o: standard A : optional
s Classifi~-

Code G?oup Function cation
GO0 01 Positioning o
GO1 01 Linear interpolation : o
602 01 91rcu1ar 1pterpolat10n/he11cal o/A

interpolation CW

Circular interpolation/helical
603 01 interpolation CCW o/A
GO4 00 Dwell o
GO9 00 Exact stop check o
G10 00 Data setting o)
G10.1| 00 | PC data setting
Gl1 00 Data setting mode cancel o
c17 02 XpYp plane,.where Xp: X axis or its o

parallel axis
c18 02 ZpXp plane,‘vhere Yp: Y axis or its o

__| parallel axis

¢19 02 YpZp plane,.where Zp: Z aixs or its o

Aparallel axis
G20 06 Inch input o
G21 06 Metric input o
G22 04 Stored stroke check function ON A
G23 04 Stored stroke check function OFF A
G27 00 Reference point return check o
G28 00 Return to reference point o
G29 00 Return from reference point o
G30 00 Return to 2nd reference point o
G31 00 Skip function A
G31.1| OO Multi-skip function 1 A
G31.2{ 00 Multi-skip function 2 A

MORI SEIKI GO, LTD.
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Code | Group Function Siiizifi-
G31.3| 00 Multi-skip function 3 A
G38 00 Cutter compensation vector change: o
G39 00 Cutter compensation cormer circular arc:z o
G40 07 Cutter compensation cancel o
G4l 07 Cutter compensation (left) o
G42 07 Cutter compensation (right) o
G43 08 Tool length compensation + o
G44 08 Tool lengthvcompensation - o
G45 00 Tool position offset extension o
G46 00 Tool position offset contraction o
G47 00 Tool position offset extension (x2) o
G48 00 Tool position offset contraction (x2) o
G49 08 Tool length compensation cancel o
G50.1 19 Programmable mirror image cancel A
. G51.1 19 Programmable mirror image A
G52 00 Local coordinate system setting o
G53 00 Machine coordinate system selection o
G54 12 Work coordinate system 1 selection o
G55 12 ‘Work coordinate system 2 selection o] ‘
G56 12 Work coordinate system 3 selection o
G57 12 Work coordinate system 4 selection o
G58 12 Work coordinate system 5 selection o
G59 12 Work coordinate system 6 selection o

MORI SEIKI GO, LTD.
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Code | Group Function: Siiiiifi_
G61 13-; Exact stop mode o
G63 13 | Tapping modé o
G64 13 Cutting mode o
G65 00 Macro call A
G66 14 Macro modal call A A
G66.1 | 14 Macro modal call B A
G67 14 | Macro modal call A/B cancel A
G73 09 Peck drilling cycle o
G74 09 | Cdunter tapping cycle o
G76 '09 | Fine boring cycle 0
G80 . 09 Fixed cycle cancel o
G81 09 Drill cycle, spot boring o
G82 09 Drill cycle, counter boring cycle o)
G83 09 | Peck drilling cycle o
G84 09 Tapping cycle o
G8§ 09 Boring cycle o
G86 09 Boring cycle o
G87 09 Back boring cycle o]
G88 09 Boring cycle - o
G89 09 Boring cycle o
G90 03 Absolute command o
GI1 03 Incremental command o
2| o0 | bork ceordinaie oystem change/nax. :

MORI SEIKI GO, LTD.
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Code |Group Function Cla§51f1—
cation
G96 17 Constant surface speed control A\
G97 17 Constant surface speed control cancel A
G98 10 Fixed cycle initial level return o
G99 . 10 Fixed cycle R—point level return o
Note 1. The G codes of the 00 8roup are not modal.

commanded in the same block.

‘Note 2. Multiple G codes belonging different groups can be

MORI SEIil GO, LTD.
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M Function List

Function

Code Application
MOO |Program stop Temporary program stop
MOl |Optionmal stop Temporary program stop (selectable
using an external switch)
MO2 [Program end Program end and reset
. {Spindle normal R
MO3 rotation Normal rqtation of spindle
Spindle reverse 2 .
MO4 rotation Reverse rotation of spindle
MO5 Spindle stop Spindle stop
MO6 Tool change ATC cycle start
MO7 0il shot ON Oll.shot ON (with optional
device)
MO8 Coolant ON Coolant discharge .
0il shot, coolant 0il shot, coolant and oil hole coolant
M09
OFF stop
M0 |4th axis clamp Ind?x1ng table clamp (with optional
device)
M11 4th axis unclamp Ind§x1ng table unclamp (with optional
device)
M19 Spindle orientation Spindle stop at the regular position
M30 Program end Program end and reset/rewind
M31 Interlock bypass ON R?tur? cycle and independent opera-
tion interlock cancel
M32 |Interlock bypass OFF |[Cancel of M31 and M35
Return of tool in spindle to the
M33 Tool storage magazine
1 M35 ﬁzgnreturn prepara- Preparation of return cycle
M48 gggrride cancel Override cancel ineffective
M49 Override cancel ON Override cancel effective
M50 |0il hole coolant ON Oll.hole coo%ant discharge (with
i optional device)
M51 Air blow ON Alr'blow start_(w1th optional
device)
M52 Dust collector air Dust collector air blow start (with
blow ON optional device)
Sensor air blow Sensor air blow start (with optional
M53 ' .
ON device)
M54 High pressure "|High pressure coolant ON (with option-
coolant ON al device)
M55 |0il mist ON 0il mist discharge (with optional

device)

MORI SEIKI GO, LTD.
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Code Function Application
High pressure .
M56 coolant OFF High pressure coolant OFF
M58 Dust collecto¥ alr Stop of dust collector air blow and
blow/sensor air blow v .
OFF sensor air blow
M59 |[Air blow OFF Stop of air blow
M73 z;zzzsogérror Y-axis mirror image ineffective
M74 i;:z:soﬁlrror Y-axis mirror image effective
M75 ?;:z:sogérror X~-axis mirror image ineffective
M76 ?;22:s0§1rror X-axis mirror image effective
%
;20 External M function |Unassigned
le 1" 1"
M22 " 13}
M23 1" "
=
o -
'L-l M24 " "
3}
=
q:j M25 n "
=
— | M26 " "
o
e
S M27 " - n
&
%
= M28 " "
Mzg n 1" )
M70 |Work counter Work counter count-up
*1 E 1 .
M BCD fx;ezgi M M function BCD code transfer
Code |fumction

Note *1 M20 - M29 output or M BCD code output can be used, but

not both.

MORI SEiiI GO, LTD.
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1.1| X-axis Movement

1.2

X,Y and Z-axis Movement

Spindle center
/)
.
| W N4
280
(1.02")
Effective stroke 560 °
(22.04")
1
(0.047)} (0.2")

Y-axis Movement

Spindie center

Wi

205
(8.07")
Effective stroke 410
(16.14")

Unit: mm

MORI SEiKI GO, LTD.
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1.1

CAT-40 Tool Shank Drawing
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2.1 |BT-40 Tooling System for U.S.A.
L
o
Face mill arbor -<%—.————{@FMA25.4-45
~@MTA1-45 Tap collet
—- @ MTA2-45 B8212-No.8
Morse taper @ MTA2-45 ":g:g
sleeve LB MTA3-75 iy
U%
u%
- - . — uk
puto taoper ® AUTO-BI2E-145 r 7 E——
' 220-U%
(Type B) L ®AUTO-B20E-185 o
U%e
NPV
NP%
L
. | ®WSL31.75-105
ide lock -
holder e 1|“||i [
®WsSL25.4-75
Straight coliet
L
. AC%-%
. [ ©MC19.05-75 %
Milling. chuck %%@ L@MC19.05—75 3—— ‘;7/“
@MC19.05-75 ACH-MT1
L Rubber chuck
(25~ ¢13
JTNO. .
Jacobs taper E___ “]&P‘( [’%ﬁﬁgﬁg ' DRITEO
adaptor L BT AG45 ' onzur.&:;o
DR3-JT.6-R30
L R31
Boring bar - ——
(Square tool type) g=i|[|$|=.”" ®BSA42-180(¢#42~ $56)
Boring bar (- g .
Oarrige type) af— @BCA46-165(¢46-466)
High spindle @ XsG-118
Sleeve
Oil hole holder =1 . _ - ' osL1-%
(Side lock type) ——‘{ 19 OH-ASL25.4-150 OSL1-%

MORI SEIKI GO. LTD.
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BT-40 Tool Shank Drawing
#15
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H
\l
W
$10
& | $23
[od]
o > =T
7/24 TAPER
g)n .
A 1
i
B -
/ $53
i
L $44.45 \ v
w
N
= o 16.1
N g E = ‘
N
~ 3] _!___ _ 5 ~ - {
/ N\
2y | ~ J
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2.1 |BT-40 Tooling System for U.S.A.

Face mill arbor MOFMA25.4-45

~@ MTA1-45 Tap collet
- @ MTA2-45 BZ12-No.8
Morse taper @ MTA2-45 No.10
sleeve L ®MTA3-75 3;12
u
. ~® AUTO-B12E-145—- u%
Auto tapper | ® NPY% Tap collet -
T B BZ20-UY% |- £y
(Type B) - @ AUTO-B20E-185— 3;4; WJ
NP:Z
NP%
L B
Side 1 n ®WSL31.75-105
ide lock - =
v holder ‘Bﬂ N | u” @.Q. [@\NSLZS s
Straight collet
L
_ AC%—s‘/é
- [ ©MC19.05-75 s
Mifling chuck - L@MC19.05—75 3—— Z
@ MC19.05"75 AC%-MT.1
Rubber chuck
(625~ ¢13
Jacobs taper r%ﬂﬁgﬁ DR""T~5‘:?
adaptor L ®JITA DR2-JT.6-R20
6-45 R21
DR3-JT.6-R30 | ° -
R31 o SN ™
L -y
Boring bar -8—{ Ill! - .
(Square tool type) ||!l='='ﬂ' e ®BSA42-180( 442~ $56)
L
Boring bar ) { i ) - .
s M=t oF—{ @sons esisas-v60

High spindle 9 X5G-118

Sleeve
Oil hole holder r osLi-%
(Side lock type) L@ OH-ASL25.4-150— og15

MORI SEIKI GO, LTD.
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CAT-40 Tooling System for U.S.A.

L

Ta) .
Face mill arbor %M@FMN%G

@ MTA1-2
Morse taper ®MTA2-2
sleeve @®MTA2-2 Tap collet
®MTA3-3 BZi2-No.8
No.10
No.12
(A
® AUTO-BI2E-6 o
NP
Auto tapper
Tap collet
BZ20-U%
~@ AUTO-B20E-7.85 — u%
U%
"NP%
NP%
WSL1}4—~4
Side lock hoider -&H [—: o
@®WwsL1-4 ,
AC collet
L AC%-%
%
= r MC%-3 %
Milling chuck - L@ MC3;-3 51—— Y%
dMC3%-3 AC%-MT.1
Rubber chuck
L (8%~ 6%y
JTNO.
Jacobs taper r @ JTAB-2 omwe»g?
adaptor J&Eg L JTAB-2 }—- Dnzwe»g;o
i ®JTA6-2 DR3-JT6-R30
L . Rar
Boring dar

(Square tool type) § E.~

Boring bar
(Cartridge type)

High spindle

i — ®X56-6

(Side lock type) {

[ @OoH-AsL1-63

gF“[BSM%-? ($1.625~ ¢$2.2)

-EH@BCA%-? ($1.875~ $2.6)

Sleeve

0oSL1-%
OSL1-%

MORI SEIKI GO. LTD.
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2.3 |BT-40 Tooling System for EUROPE
Face mill arbor OFMB27-45
T @MTA1-45 * Tap collet
: E@ MTA2-45
Morse taper BZ12-M3S
sleeve P ) @MTA2-45 MdS
G®MTA3-75 M5S.
M6S
Mss
MI0S
@ AUTO-B12E-145 — Mi2s Tap collet
Auto-tapper PY%S
(Type D) ; emmgg
® AUTO-B20E-185 e,
PY%S
P%S
Straight collet Bady chuck
AC32-25 MB20-10
20 MB20-8
16 MB20-6
L 16
; 12
®MC32-105 12
e @MC32-105 2
Milling chuck £ - L@MC32—105 6
= @MC32-105 it
: MT.3
B16
Rudder chuck
($2.5~ #13)
Jacobs taper rgg}gﬁg ' DR1-B16-:11? '
adaptor L @ B16-45 DR2-B16-R20
R21
L DR3:B16-R30
iy ‘ Rt
Boring bar T il m‘ » ~ R
(Sauare 100! type) "—“=‘|||‘| EAol—{ ®Bsa42-180(s42~ ¢56)
L
Boring bar i _
Cartidgs type) @E-%?}-{@BSA@%(MG $66)
L
High spindle I
Sleeve
Oil hole holder 0SL25-20
(Side lock type) 08L25-16
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3. | Limitation of Tool Length and Weight (MAS-BT)
l
L
| - -
-1\_‘1?'“1"
i
(T o H B
= o ‘
|
I—dyh\Lb—_J ]
F
G
Model Shank size F G H Weight B
s ' 32 mm 250 mm 80 mm 8 kg 125 mm
MV=Junior | MAS BT-40 | ) 260m) | (9.843") | (3.150")|(17.61bs) | (4.921")

MORI SEIKI GO, L7D.




TOOLING MANUAL

A-825301-E

P—26

4, | Pullstud (MAS BT-40)
L
R V4 e W -
c Ja 03
N\ Jq:“ R /-\
/
-._x of o .
© © O o
t
Is hzh3
Dimension table
L2 t dz2(h7)
L 4 Dimen—~ | . Toler- d Dimen~ | Toler- h Dimen- | Toler- L3 ds Ls
sion ance sion ance sion ance
0 0 0
BT40 60 25 35 -0.1 23 6 -0.1 4 17 -0.011 5 13 4
(2.36)| (0.98) | (1.38) (0 ) (0.91) | (0.24) (0 )(0.16) (0.67) (0 ) (0.20) | (0.51) | (0.16)
. -0.004 -0.004 -0.005
s du ds w
¥ d ¢ Dimen~| Toler- | Dimen- Tolers - | Dimen- Toler- hz h3 Dimen~ | Toler~
sion ance sion ance sion ance sion ance
0 0 0 0.
BT40 1 M1i6 2 28 -0.1 10 -0.1 15 -0.1 3 4 19 -0.35
(0.04)| x2.0} (0.08) | (1.10) (0 3 (0.39) (0 y (0.59) (0 ) (0.12) | (0.16)| (0.75) (0 y
-0.004 -0.004 -0.004 -0.014

MORI SEIfI GO, LTD.
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(axial center) should be 0.01 or less.
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4.1 |Pullstud Drawing of CAT-40
g
e
- Us5/8-1
<1
()
3.5
c2 RO.5 03
Detail A
2
3| e '
<
=3
© \ ¢ 13— /® &
~ ©o
0 [ I
©w
,/) f g
ci G o3
o3| » R2 423 _01 gG. ‘,‘..I’
- ['e]
ol ¢ $10_5, “
® G 0.4R
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] k
<
g
I
g /—
A
+ °9
Note: Deviation and off-center of (B) surface agains both center holes
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5. |Precautions for Use of Pullstud + ++. IMPORTANT

Tension
i ! The collet is hydraulically

clamped with a tensil force of
2500 kg by the mechanism as
shown at the left.

Connecting
rod _H

Collet

90°
==

Pullstud

Pull stud

Not allowed to be used

Be sure to use our exclusive pull-

stud when tools for BT/CAT are used
for our machining centers.

o
\</ﬂ The pullstud shown at the left should

\\ not be used since‘*it needs a

different pulling mechanism.

If a pullstud (shown at the left)

other than that specified by us is

used, a greater tensile force is

I applied and the collet may be damaged.

0 = 45° : MAS | type
6 = 60° : MAS Il type

MORI SEIKI GO. LTD.
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General Precautions for Safe Use of the Machine

General precautions are described below so that the machine can be used safely.
The engineers of our company or our dealers may also explain how the machine
works and how it is operated safely in detail when the machine is installed or
operation guidance is given. Complete safety features are provided in all sections
of the machine. For example, all rotating parts are covered. The machine is
completely covered so that the operator’s safety is assured even if chips are

scattered or if a workpiece bounces out. However, if the machine is used inproperly

by mistake, a serious accident may occur.

The following basic safety precautions should be observed before using the machine.

(1) The machine should be operatedvonly by an operator who is well trained and
informed of the specifications. Untrained and uninformed operators should
be trained sufficiently before operating the machine.

(2) Operators should not come close to or touch the rotating or moving parts of
the machine unless absolutely necessary. The machine, especially ATC, may
be stopped midway during its stroke due to a defective switch.

It may start moving again when the switch is pressed or is given an inpact.
Do not attempt to repair the machine without cutting off the power supply.
Before shutting down the machine, contactithe nearest sales and service
office of Mori Seiki Products.

Examples of practical safety precautions are described below. ]

* Each machine should be operated by only one fully trained operator. If one
operator is replacing the workpiece or cutting tool and another operator
presses the button on the control panel to operate the spindle, an accident
resulting in injury may occur. Before attempting to fix or replace any prats~
of the machine be sure to push the Emergency Stop Button.

Do not remove covers unless absolutely necessary.
Do not retate the spindle when the cylinder cover is removed.
Do not insert a bar in spindle during spindle rotation.
Do not open the front cover 6uring spindle rotation unless absolutely
. necessary.
Do not open the front cover during spindle rotation to remove chips or to
touch the workpiece or cutting tools. . ¢
If the machine is modified by the user, contact us.
Machines with optional specifications should be operated according to those
specifications.
Briefly, these are the most important safety precautions. However, since this model
is used by many users, and workpieces and machine applications vary according to
the user, it is very difficult for us to explain the proper precautions for every
possible situation. Consequently, safety measures should also be initiated by the

user himself.







OPERATION MANUAL

1. FUNCTIONAL EXPLANATION

MD'/CRT Pane| (FANUC MFNC V3) .......................................................................................... P_1
Machine Control Panel (FANUC MFNC V3) ................................................................................. P-2
1) MDI & DPL Panel «erecsrerersesererarmuimntieiiitiiictititetiteiiti st sttt sttt e s st sttt e e P-3
1.1) CRT Character Dlsplay ................................................................................................... P_3
1_2) [ N ] =T R RLRLLY P-3
1.3)  CURSOR  «eereesrresessstsnss et L et s P-4
1_4) ADDRESS ........................................................................................................................ P-4
1_5) DIATA  coreerrerseeneterm et e et ettt sttt sttt P-4
1.6) RESET L A A A AL AR P-4
1.7) START rereererrenrostet sttt eereensusreseeransessastattiossosietsanane P-4
1.8)  INIPUT  coerrmsmsmesesene ettt P-4
1.0)  NC/PC  cverereeneenreseme e et L L P-5
1.10) SOFt KOYS rovesreseesesssnmss ettt ettt P-5
1.11) POWER ON/OFF PUSHDULIONS +ererssesesssensestiisititir ittt s P-5
2)  FUNCLION SBIECLION K@YS ++rrroressrastarrareriiemtintiti ittt et P-7
3). MACHiNe DPBFALION «oveeesrsrerseruessere ettt P-8
3.1) MDDE (MOA SWICh) «+reseeersresersmntstr ittt P-8
3.1.1) EDH (Edit) reeereeresernemnnasmsinsomese sttt P-8
3.1.2)  MEM (MOIMOPY) reeoseeesnressnsnsnnstretatte sttt bt ettt sttt s P-8
3.1.3) MDI (Manual data iNpUL) «e-seeseeeresseseessesemeinitittit st P-8

B.1.4) T (T@PE)-+vreveerermemrnestetstaa ettt e

3.1.5) H (Handle fead) «-t-srermesressessemssescsene sttt

F.1.6) S (SO FEEA) +-srrrrerreeserrmetr sttt e

30.7)  J (JOG fREd) soorsrersrrrenssssstsa s

3.1.8) RPD (Rapid feed)
3.1.9) ZRN (Zero return)
3.2) Sheet Key Operation
3.2.1) Panel Switches . :
3'2_2) slNGLE BLOCK ................................................................................................... -
3.2.3) OPTIONAL STOP
3.2.4) BLOCK DELETE

3.2.5) DRY RIUN-wsoesessermsmmseesesem sttt s s
3.2.6) SEQUENGCE RETURN torersesresssssessss sttt sttt e P-14
3.2.7) Z COMMAND NEGLEGT «ereeessserssssssmstsstsesststscusiust ot P-15
3.2.8) COOIANE w-eererrmrmsmmsssmssuesnsisasi s e e P-15
3.2.8) MAGAZINE START -rererersessessssssnssssems ot ittt P-16
3.2.10) CHIP CLEAN :ererrerremssmmasresssasiesste st esrant oot sa s sttt ettt b et s ba e ] v P17
3.2.11) 4TH AXIS FEED BUTTON rorersertsessessmasisssm sttt sttt P17

3.3) Manual Pulse GEnerator «--rsesssessstssrsmimtittsiesniisisnsisis i eeeereeeeeraeaeare e P-18

3.8) CYCLE START (CYCIE STArt) - eerssressesssssrsssssessssisttt sttt bt P-19

3.5) FEED HOLD (F@eA hold)-s-s-rrsresrsrerrssssssssstsssssssesstats ittt ittt e P-19

3.6) RAPID FEED RATE OVERRIDE +-toresrssrsertsssstressmsttiitist sttt sttt P-19

3.7) SPINDLE SPEED OVERRIDE «rerererererertorsssssssesststtsthtint sttt it s P-20

3.8) FEED RATE OVERRIDE s eerresrsssrmsses sttt sttt et i bt P-20
JOG FEED RATE-r-sreseesessassasssessestestastemeutenstnens et et es st e s e st st ea et e s et et st sttt s P-20

3.0) FEED BUTTON eeeeesessstumtnmsom ottt h bbb e P-21

3.10) Step F.eed Selection Switch ceeeveeee Rt e R L T AL S P-22

3.11) SPINDLE (SPINdI@ SLArt) «---sesesesesssesesssrmmtsttss ittt sttt P-22

3.12) APF (AULOMALIC POWEE CUEOFF): - rrrerrrrerrsrscssssssmimssss sttt sttt s P-23

3.13) MAIN SWITCH cooverrerereremmet ettt e P-23

3.14) POWER SUPPLY -oreeeeveens et e et aenteteeaeeesteeeeatateeseateesenteeneaeetntieneatateetttnaententaratrieneneenins p-23




3.15) DOOR 'NTERLOCK .........................................................................................................
3.16) EMERGENCY STOP
3.17) SPINDLE LOAD seeeeesrseremremoscmssisicisisnianiss it
3.18) TOOL UNCLAMP .......................................................
3.19) DESCRIPTIONS OF THE LAMPS «rrerreeerssssonmmsissscncsninsiss it artereeniensenerenien P-25

2. MANUAL OPERATION ‘
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3) Turning Power Supply Off
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Machining Center Operation Procedure

1)

2

3)
4)

Offset Function
Program EXAmple «oreereseeoereem i
2.1) TOO| USEA +ereereerrsrenseriotestnt et e
TeSt Piece Programmr- - --rrsresmrmmrntemnttinittiit i et seenaes
Example Of CULtING Preparation «----sssecotrsttmmtmttti ettt ae sttt
41) T R (e 1o ) R R L L LT T LR T LA LTI RLTTP PP PRPP PP
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4.6) Setting the Work Origin OffSet AMOUNT «--ewteeesarersesrtremte sttt P-82
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1. FUNCTIONAL EXPLANATION

Carefully read "FANUC SYSTEM 10M-A Operation
Manual" issued by FANUC Ltd. for functional
explanation and operation procedure of NC

control panel (MDI & DPL unit).
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1.{MDI & DPL Panel

° 2 ° Address keys Data keys °
©
e 00O OOO0e

] o) 0

Return key Soft keys Next key Start key _j Curlsor» "':P‘;‘_j - NC/PC selection
movement e
ki
Reset key * Cancel key — Shift key

1.1 | CRT Character Display

CRT is an abbreviation for cathode ray tube. This CRT/is used for
character display. In this manual, the character display is called
. the "CRT". '

1.2 | PAGE

These keys are used to replace a picture displayed on the CRT.
Although the MFNC~V3 can display various functions, since' each
function has too much information to be displayed ét a time,

the picture should be replaced each time the key is pressed to

display entire information.

<—/|| eseeeeree. This key is pressed to return to the
. previous page.

<
[| ++sseee- This key is pressed to turn to the next page.

(If this key is pressed while the final page

is displayed, the first page is recalled.)

MORI SEIKI GO, LTD.
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1.3

1.4

1.5

1.6

1.8

CURSOR

ADDRESS

WL

Use this key to move the cursor
Use ‘this key to move the cursor
Use this key to move the cursor

Use this key to move the cursor

one line up.

one line down.

to the left.

to the right.

This key is used to command the address section (alphabet) of NC

data for program editing, tool offset data inputting, MDI

commanding, etc.

DATA

There are 15 keys including 0 - 9, - (minuts),

/ (slash), and EOB (end of block).

(numerical section of a word).

RESET

(decimal point),

They are used to command data

This key is used to reset the NC unit and clear the alarm (after

the cause is corrected).

START |

This is the start pushbutton for the MDI mode.

INPUT

This key is used to input data.

MORI SEIII CO, LTD.
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1.9

1.10

1.11

NC/PC

This key is used to select between NC display or PC display.

Soft keys

* These keys are located below the CRT.

The functions of the soft keys are displayed on the CRT.

° The key beside the right soft key is called the NEXT key, and

is used to display another soft keys for the present fuction.
° The key beside the left soft key is called the key.

Press the key, and the function selection mode will

be displayed for the soft kéysl

For details regarding the soft keys, refer to the operation

manual published by FANUC.

POWER ON/OFF Pushbuttons

..... .. This pushbutton turns the NC power 'supply on.

cesecen This pushbutton turns the NC power supply off.

.§e rvo power
supply

NC power--
5 i supply
i

Machine

power supply || Power ON

|
1

External
switch

Main switch

/\

™ Power OFF (=

Control ON

Emergency
stop

MORI SEIKI GO, LTD.




B—-825301-E

# FUNCTION EXPLANATION

P—6

a) Turning the Power On
i) Turn on the breaker on the power control board
ii) Press the POWER ON button.

iii) Make sure that something appears on the CRT.

Note: Do not touch any other ke&s on the MDI and CRT panel
when préssing the POWER ON key. These keys can be
pressed only after a position display or alarm display
has appeared on thé CRT.  Some keys, if pressed, may
cause unexpected action because they are used for main-

tenance or any other special purposes.

b) Turning the Power Off

i) Confirm that the CYCLE START lamp on the operation panel is off.

ii) Confirm that all movable parts are stopped.
iii) If input/output devices, such as a paper tape punch unit
are connected, turn them off.
iv) fress the POWER OFF button and hold it for several

seconds.

MORI SEIKI GO, LTD.
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2 Function selection keys

To select the desired function, press the key and display
function selection keys for the soft keys, then press the desired
function selection éoft key.

Function selection is possible in any mode.

Use the chapter selection keys to select detailed functions.

The following function selection keys (soft keys) are available.

POSITON PROGRAM OFFSET PRG-CHK CHAPTER +

SETTING SERVICE MESSAGE CHAPTER +

(1) |POSITON| key
Press this key to select the actual position display.

(2) [FPROGRA ey

Press this key to select the part program display.

(3) [OFFSEL] key

Press this key to select the tool offset display or work origin

offset display.

@) key

Press this key to select the command data display.

(5) key

Press this key to select the setting display.

®) key

Press this key to select the parameter display or diaénostic
display.

(7) [MESSAGE] key
Press this key to select the alarm message display or operator

message display.

MORI SEIKI GO, LTD.
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3.. {Machine Operation

3.1

MODE (Mode switch)

This switch is used to select operation mode, and is the basic con-

trol switch for all operations.

3.1.1

jo (o]

{oﬂll]w«/;/»w &
H

S JOG RPD ZRN

EDT (Edit)

®

Mark Meaning
EDT EDIT
MEM MEMORY
MDI P{lgPNg%L DATA
T TAPE
HANDLE
S STEP
JOG
RPD RAPID
ZRN ZERO-RETURN

Set MODE switch to for the following.

i) Registration of program to memory

- ii) Alteration, insertion and deletion of program

i#i) Punching-out and editing .memory program (Foreground editing)

3.1.2

MEM (Memory) Q

Set MODE switch to for the following.

i) Execution of program registered in the memory

i) Program editing, punching-out, tape-reading in the back-

3.1.3

ground editing ‘mode.

MDI (Manual data input)

B

Set MODE switch to MDI for the followings.

i) When MDI operation is required

ii) Parameter setting and other settings

MORI SEIKI GO, LTD.
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3.1.4 | T (Tape) ::}

Set MODE switch to for the following.
i) Reading and exection of program from tape reader

ii) Searching sequence number of program on the tape

3.1.5 | H (Handle feed) H]]L

Set MODE switch to@ to perform handle feed.

(Fine feed is possible by rotating the manual pulse generator.)

3.1.6 | S (Step feed) | ———

Set MODE switch to[:]for step feed.
Step feed is adjustable in a range of 0.001 - 10mm (0.0001 - 1')

at 0 - 2000 (O - 80")mm/min by controlling jog override.

3.1.7 | J (Jog feed) | AWVMW

Set MODE switch t:o for jog feed.
(Only two axes can be moved simultanebusly in manual mode.
Therefore, even when three axes are controlled simultaneously,

only the two axes previously selected can be moved.)

3.1.8 | RPD (Rapid feed) | NS\,

Set MODE switch to for rapid feed.
Rapid feed is possible in the direction of the axis selected while
" the corresponding feed button is pressed.
Override from fine to 1007 is possible by operating RAPID FEED
RATE OVERRIDE setting switch.
Rapid feed rate (at 100%)
X, Y: 15000 mm/min (590 inch/min)
Z: 12000 mm/min (472 inch/min)

MORI SEIKI GO, LTD.
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3.1.9| ZRN (Zero return) $

3.2

Set MODE switch to |ZRN| to perform manual zero return.

All axes move in the "+" direction during zero return.

The Zero Return mode is automatically selected at the initial
start-up. (The Memory Mode can be selected by the parameter

setting.) If the coordinates are nearly zero, press the "-"

direction button for zero return. If the coordinates are far
from zero, press the '"+" direction button only one. Zero re-

turn is performed automatically.

Sheet Key Operation

MEM MDI EDT SBK OSP BOT ||DRN SRN ZNG
o o o )fo () 6 ) () [o )
[ = @00 ey Y ER e
@ o o} fo I 2 fo ~—~~llfe o, ¢/
D | <] fArn ) & ',‘,:" oo {3t @l C:{P ,"4 '4J
H S JOG ‘RPD ZRN CLNT MGST| TLM | CLN '
Zone A Zone B !fzone 51 Zone D

Zone D Zone B

Sheet key dperation zone

Zone A: Alteration is possible only when the Automatic Start LED -
lights.
Zone B: Alteration is always possible when power is supplied.
Zone C: Alteration is possible only when the key switch is set
to PANEL. |

Zone D: Alteration is possible only in the manual mode.

MORI SEIKI CO, LTD.
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Key switch t::::]
@ Editing key PAREL \/l\/ g

EDT
EDT

° This key switch is used to prevent accidental
alteration of the programs in the memory from maloperation.

° Setting the switch to the EDIT position allows rewriting the
programs, offset values, absolute coordinates, and setting
data.

° When the key switch is set to the EDIT position, cycle start
cannot be performed.

Changing the sheet keys of zones A and B is possible, however.

t::::] Operation

opP

° In the automatic operation mode, only the sheet keys- of Zone B
can be changed.
When not in the automatic operation mode (including temporary

stop); the sheet keys of zones A and B can be changed.

PANEL

o

If the sheet keys of zone C which may cause an accident if
are operated improperly by mistake can be changed only in
this condition.

Other interlock functions can be used by parameter setting.

The machine stops temporarily during operation.

MORI SEiil GO, LTD.
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3.2.1 | Panel Switches

ZING

SBK OSP
o

2|2

BOT DRN  SRN
) o Jfo

D) (2] 32D

o

)

o] (]

|lx‘ oA

~~~ o

© I
o LAy |ofe

+4 -4]

CLNT

" MGST TLM CLN

When one of these panel switches is pressed, its corresponding

function is activated, and the LED housed in the switch lights.

When the switch is pressed again, the LED goes off, indicating

that the function is inactivated. ,
The MGST, +4 and -4 panel switches have no LED.

3.2.2 | SINGLE BLOCK

SBK

=)

® This function is used to temporarily stop

the machine at the end of given block, or

to read block data on the program one by

one.

When this switch is turned on during

the machine running, command are

executed and the machine stops.

When this switch is turned on and the

machine is moved by the CYCLE START

~ button, one block data on the program

are executed and the machine stops.

MORI SEIKI GO. LTD.
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3.2.3

3.2.4

OPTIONAL STOP

With this button pressed, the switch ON/OFF
display lamp lights. Pressed again, the
lamp goes off. MOl commarid in the program
is effective while the lamp is lit. When

a movement command is present in the same
block, the movement command is completed
before MOl command is executed. In this
time, machine feed, spindle rotation,
coolant pump, etc. stop and the MOl execu-
tion lamp lights.

With this switch OFF MOl command is ignored.

When the program is stdppped by an MOl code, the MOO/MOl1 lamp

lights.

BLOCK DELETE

BDT

With this switch at:

OFF ....... Data in slashed (/) blocks on

a program are executed.

ON eeeeeeee Data in slashed (/) blocks

are ignored.

MORI SEiKI GO, LTD.
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3.2.5 | DRY RUN

When this -switch is turned on, the feed
rate commanded on the program is ignored,

DRN and the machine operates at the dry run

E speed.,

| This switch is valid when the MODE
selection switch is set to TAPE, MEMORY
or MDI,
This dry run speed can be overriden in
the range of 072000 mm/min (0" 80
inch/min) by the FEED RATE OVERRIDE setting
switch.
Note: Dry run is invalid in the following cases:
(a) Manual operation

(b) Tapping

3.2.6 | SEQUENCE RETURN

This function is used to make cycle start

SRN from the middle of the program inter-

_,[:]> rupted or from any portion of the program.
G and S functions are memorized and exe-

cuted. T functions can be offset, but
indexing is not executed. So indexing
must be executed by MDI.

M functions do not operéte at all in the
restart condition. Therefore, MO3 (MO4)
must be inputted by MDI.
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3.2.7

Z COMMAND NEGLECT

(Z-axis cancel valid/invalid selection
ING switch)
2 With this switch ON, only commands for
Z~axis are ignored in autoﬁatic operation
(MDI/TAPE/MEMORY) and manual operation

(JOG/HANDLE/STEP).

Notes 1: If the Z-axis cancel signal is turned on and off during

3.2.8

command execution, block stop occurs when the block

subjected to on/off operation is completed.
If this switch is ON when the CYCLE START button is

pressed, Z-axis commands are ignored in the subsequent
blocks.

Coolant

*

° Pressing the left ON button supplies
coolant and pressing.the right OFF button

.;‘ OA stops coolant supply.

" ° With the OFF lamp lit (by pressing the

ON OFF OFF switch) during the memory, tape or
MDI operation, the coolant will not be discharged when an M
code for coolant discharge is read, and the ON lamp will light.
(Both the ON and OFF lamps are lit.) (The OFF lamp will start
blinking when a cycle start is activated with the lamp lit.)
To discharge the coolant, press the ON switch. The OFF lamp
will turn off, and the coolant will be discharged.
To turn off the OFF lamp when only the lamp is 1it, press the
OFF switch again.
The ON lamp lights when the ON switch is pressed or when an M
code for coolant discharge is read.
The ON lamp turns off when the OFF switch is pressed in the
manual operation mode. _
The OFF lamp lights when the OFF switch is pressed during the
lighting of both ON and OFF lamps. A
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* The OFF lamp turns off when the OFF switch is pressed while

3.2.9

the OFF lamp is 1lit or is blinking.

R

To discharge .
coolant [::::> F} ] o
Press the ON 'ﬁ OA

switch,

When the ON lamp
is 1lit and the

OFF lamp is 1lit

or is blinking

t B

When only the

To stop the ‘
coolant discharge [:> 'CF‘
Press the OFF !

switch.

ON lamp is 1lit.

i.mo

When only the
OFF lamp is 1
or is blinkin

To discharge the ’
coolant . [::> .'fl .O':l
Press the ON ) :
switch.

it
g

MAGAZINE START

N

{

Press this button to rotate the magazine manually
for tool replacement.

This butﬁon is operative in the manual operation
mode.

This magazine rotates in the normal direction when
the button is pressed and stops when the button is

repleased.

MORI SEIKI GO. LTD.
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3.2.10

3.2.11

CHIP CLEAN

,//(/
CHIP

This switch controls on and off operation of the
coolant unit for chip removal which is optionally
available. Pressing the button once supplies
coolant and pressing it on the second time stops

coolant discharge.

4TH AXIS FEED BUTTON

[+, =4

This switch is used when an optional 4th axis is
added to the machine. Use the switch just as you
do with the X, Y and Z axes. Clamping and un-
clamping the 4th axis is controlled by M10 and M1l

codes respectively.
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Manual Pulse Generator

Feed selection switch Axis selection switch
/‘00/“‘ 00 000 )5/}(\2\
. 4°

xb/’/[]\*\»uoooo

o

Manual pulse generator

The manual pulse generator is portable.

Rotation of the manual pulsé generator dial alldws the handle feed
of the axis selected with the axis selection switch. When the mode
switch is set to H (HANDLE), the handle mode lamp lights.

The selected axis is fed in the '"+" direction when the pulse
generator dial is turned clock wise, and when turned counter clock
wise, the axis is fed in the "-" direction.

The feed amount of one graduation (one pulse) of the manual pulse
generator is switchable in units of 1/1000, 1/100, and 1/10 (mm)
(1/10000", 1/1000", 1/100") by the feed amount selection switch.

MORI SEIKI GO, LTD.
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3.4

3.5

3.6

CYCLE START (Cycle start)

O

3

This pushbutton is used to start an automatic operation (TAPE/MDI/

MEMORY operation). During automatic operation, the lamp over this

pushbutton lights.

- O
FEED HOLD (Feed hold) (o)
AN

O O
I

This pushbutton is also called the
"temporary stop switch', and it is
used to temporarily stop feeding in
an automatic operation started with
the CYCLE START button.

During temporary stop, the lamp over

this pushbutton lights.

Note: 1If the CYCLE START pushbutton is kept pressed,

- this functions will not start, i. e. the

button must be released.

To resume the operation, press the CYCLE START

button again.

The Feed Hold button is used for ATC or SBC return cycles or

ATC or SBC independent operations. For details, refer to the

descriptions regarding the ATC or SBC return cycles or ATC or

SBC independent operationms.

RAPID FEED RATE OVERRIDE

(o,
25 50 /0
100

By this switch setting, rapid feed
rate can be overriden from fine
feed (10%) to 100%.

The rapid feed rates for the X, Y

and Z axes are as follows.

X, Y 15000 mm/min (590" /min)
VA 12000 mm/min (472" /min)

MORI SElii GO, LTD.
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3.7

3.8

SPINDLE SPEED OVERRIDE

MLTDIT s0 ‘% 110 °/°

80 120

70

50

FEED RATE OVERRIDE

JOG FEED RATE

A/VXD “”la>9g
[ 190
160
20 180

o 200

When the spindle is rotated,
spindle speed can be overriden
from 50 to 1207% with this switch.
Command speed of MDI/TAPE/MEMORY

operation corresponds to 100%.

The feed rate (100%), designated in
F code of automatic operation mode,
can be varied from 0% up to 200% in
10% increments. With this switch
at 0%, feed of all axes stops, that
is, this sWitch functions in the

same way as the feed hold switch.

Notes 1: When the tapping mode (G74 and G84) is commanded,

feed rate is regarded as 100%.

The -same switch is used for jog feed.

During a jog feed, the

100% on the meter scale represents 1000 mm/min (40"/min).

(Setting must be made to NC parameters.)

NC parameﬁer No. 1423:
NC parameter No. 1410:

Jog feed rate

Dry run speed

MORI SEIKI GO, LTD.
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3.9 | FEED BUTTON
Zero return lamp

O MOO/MOI oOdDX
O M02/M30 oOQ Y
O ATC HP 0@z
O 4TH cL o
O ORT (o]

(o]

Feed button Z axis zero return

(step, jog, rapid feed) button and feed
button (step, jog,
rapid feed)

Y axis zero return button and
feed button (step, jog, rapid
feed)

X axis zero return button
and feed button (step, jog,
rapid feed) ,

1) By pressing the X, Y or Z axis zero return button in the zero
return mode, the corresponding axis moves at the épeed specified
by the rapid feed rate (from fine feed to 100%). (An
automatic zero return will be performed by pressing the zero
return button and releasing it once. Parameter -setting can be

changed to require continuous pressing of the button.)
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2) When the zero return is completed by using 'G27" or "G28"
in the MDI or memory operation, the =zero return completion

lamp "@" lights.

3) When the feed switch (step, jog, rapid feed) is pressed, the
corresponding axis moves in the plus or minus direction at the

speed set by the jog override control.

3.10 | Step Feed Selection Switch

ety This switch sets the step feed amount.

w10 4% 000 Set the mode switch to -pp| (STEP). With a
s
X x| 0000 single press of a button (see 3.9), the

axis moves in the direction designated
(with the button) by an amount determined

by the jog feed rate.

3.11 | SPINDLE (Spindle start)

These switches are used to rotate spindle normally or reversely,
or to stop the spindle when automatic operation (MDI/TAPE/MEMORY)

is switched to manual operation.

- m o NOR — NORMAL
O o Oy SP — STOP

REV — REVERSE

+ o+ +

NOR SP REV

NOTMAL seseececeeesese Clockwise rotation as viewed from spindle to
workpiece.
REVEYSE eevesesensnes Counterclockwise rotation as viewed from spindle

to workpiece,

(Functions of these switches will not be actuated if the switches

are kept pressed, i.e. the switches must be released.)
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3.12 | APF (Automatic Power Cutoff)
When the button is pressed, the LED above the
C) button lights. When the M02 or M30 code is read
! during the memory operation with the LED lit, the
©

power supply circuit is automatically cut off.

(MO0 and MOl can also be used by parameter setting.)

APF
The automatic power cutoff does not take place

when the LED is not lit. To turn off the LED,

press the button once again.

3.13 | MAIN SWITCH

ON This switch also functions as a
no-fuse breaker (NFB) and is auto-
I;;I matically turned off when an over-
OFF current flows in the machine
circuit.
3.14 | POWER SUPPLY
POWER The lamp lights to indicate that the power has

SOURCE

been supplied to the primary of the non-fuse

breaker.

3.15 | DOOR INTERLOCK

These key switches are installed on

DOOR the doors of the power board and
INTERLOCK
ON the NC unit.
OFF ‘These switches must be set to ON

. for safety.
At ON setting, when the door is

openad with power supply on, the
door switch functions to shut off
the main switch.

Set these switches to OFF when power supply should be on when

the door is opened, such as during servicing.
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3.16 | EMERGENCY STOP

When this button is pressed, the
NC servo power supply is turned
off, the CONTROL ON (operation

ready) switch is turned off, and

/J all motion stops.
S
ESP $ ‘When this button is turned clock-

wise, emergency stop is released.
Then, press the CONTROL ON switch

to restart the servo power supply.

After power is resumed, be sure to perform‘zero return opération.

This button is also used to cut power off after operation.

'3.17 | SPINDLE LOAD

This meter indicates the 1oad

&0 100 appliéd to the main motor in

.75
ovyy>)))—hJ—;:J~A‘f<**;§b percent (%).

When :the speed ‘is in the rated out-

LOAD put range, the 100%Z on the scale
-represents 3.7 KW (5.0 HP) and
QZ) the 150% represents 5.5 KW (7.4

HP).

3.18 | TOOL UNCLAMP

This button is pressed to remove the tool

J__l- from the spindle. The tool is unclamped
TUCL

when the button is kept pressed.

MORI SEIKI GO, LTD.
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3.19 | DESCRIPTIONS OF THE LAMPS .
1) MOO/MOl lamp

i) The lamp lights when the MOO O MOO/MoOI o @ x
omMo2/M30 O @Y
code is read. O ATC HP 0@z
ii) The lamp lights when the MOl 0 4TH cL 0 @4

O ORT O OVR ON

codes is read with the OSP O ERROR

button pressed.

M02/M30 lamp
The lamp lihgt when the MO2 or M30 code on a program is read.

ATCHP lamp
The lamp lights when the double arm is at the home position.

The lamp is off during the ATC cycle.

4THCL lamp
With a 4th axis option, the lamp lights when the 4th axis is

clamped.

ORT lamp

The lamp lights when the spindle orientation is completed.

ex, eY, @Z, and 64 lamps

When the X, Y, Z and 4th axes have completed their zero
return to their first origin, the corresponding lamps light.

The qal;lamp lights only when a 4th axis option is equipped.

OVRON lamp

The lamp lights when the feed override is other than 100%.

By changing the parameter, the lamp can light to indicate
that the rapid feed override or the spindle override is other

than 100%.

ERROR lamp
The lamp lights when a program error,-machine error or data

exrror occurs.

MORI SEiii GO, LTD.




@



2,

MANUAL OPERATION







B-825301-E
P—26

MANUAL OPERATION

Before Supplying Power

Make sure that doors on the power board and on-the NC control board
are closed.

The power unit and the NC unit has an enclosed construction to seal
internal parts form ambient air. Do not leave doors, open for

extended periods.

Power Suppiy

Make sure that the g FWFEI$'
power lamp lights,
The POWER lamp (::)

lights when the
input power supply

Power source lamp
is turned on.

Turn the main switch on. ON O N

P

OFF

Main switch

Press POWER ON button.

POWER ON/OFF buttons are located on the front

ON control panel.

OFF of, \Of O
Power ON

\ O~

Q
O

Pressing the POWER ON

button supplies the

power to the control unit.

[

Emergency stop button \@
\ §

ToN IO IO

Note: When the EMERGENCY STOP button is pressed, the inverted
display "EMG'" appears on the CRT screen, and power is not
supplied to the control unit even if the POWER ON button
is pressed. In this case, turn the EMERGENCY STOP button
clockwise to reset, and press the POWER ON button again.

The power is then supplied to the control unit.
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Turning Power Supply Off

Press EMERGENCY STOP button.

Once this button is pressed,
emergency stop function con-
tinues until the button is
reset by turning clockwise.

Press' POWER OFF button.

EMERGENCY
STOP

\Or \O

Emergency stop button ‘f>
@

Tot Tovt

 Foyr

Turn the main switch (no-fuse breaker) off.

ON
iy @
OFF | OFF
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Zero Return (ZRN) é

Perform zero return operation in the following cases.

1. When power is supplied at the start of daily work. (Zero return
is automatically selected by parameter setting.)

2. Before obtaining tool offset amount after tool setting.

3. When an operator makes an error.

Set MODE switch to ZRN (ZERO RETURN).

000
000

ZRN

Press the FEED pushbutton corresponding
to the desired axis for zero return.

° The table travels to approximate machine origin in rapid

feed, and then automatically decelerates to complete return.

-Y S| +7
L) B )
%
-7

@ +X G@» -X

S| +Y
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5. | Spindle Start

Set MODE switch to a manual position (H/S/J/RPD/ZRN).

R

S JOG RPD ZRN

Press SPINDLE start button.

O o O

+ + +
NOR SP REV
NOR (NORMAL) Normal rotation
SP (STOP) Stop
REV (REVERSE) Reverse rotation
Normal ... Clockwise rotation as viewed from spindle to Qﬁw
workpiece.

Reverse ... Counterclockwise as viewed from spindle to
workpiece.

Notes: ¢ Functions of these switches will not be actuated if
the switches are kept pressed, i.e. the switches
must be released.

o Rotating direction can be changed between NORMAL and
REVERSE without stopping the spindle.

o Spindle speed must be previously commanded by MDI.
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Rapid Feed (RAP) f\j\,

Rapid feed is used for rough positioning.

The rapid feed rate is 15,000 mm/min (590" /min) for the X and Y

axes, and 12,000 mm/min (472" /min) for the Z axis.

VAV The feed rates can be reduced by

'Y 100
I control.

Set MODE switch to RPD.

UL

Press the FEED pushbutton corresponding
to the axis and direction to be fed.

-Y S| +Z
) )
\ 4
-Z

& +X ¢%® -X

S| +Y

o

Rapid feed functions while the FEED button is pressed,

and stops when it is released.

turning the rapid feed rate override

MORI SEIiI GO, LTD.
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to the axis and direction to be fed.
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7. | JOG Feed | AWW
JOG feed (manual continuous feed) is used for cutting over
relatively long distances and positioning.
Set MODE switch to JOG.
LB
JOG
Set the desired feed rate.
o ;
AVAVNEO {00 120 /g Set the feed rate (for the 1007 set-
60 140 ting of the feed override) to NC para-
meter No. 1423. '
4q ] 160
20 180
o 200

Y| @

& +X 4-:!} -X

S| +Y

BTN
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HANDLE FEED [D]L

Also called a manual pulse generator, the HANDLE is used to skin-

cut the workpiece during setup or to make final fine-adjustment

during positioning.

i
Set the MODE switch to the HANDLE ml position

O

J

)OI

H

Determine the axis
to feed and the
feed amount.

@y

X2

Select the axis
to feed.

The lamp on top of the manual

pulse box also lights.

Manual pulse generator

x10
xl %100
i

Select the feed amount.

The numbers above the switch
represent magnifications of
the minimum output.

Turn the manual pulse generator knob.

7

- +

Turn the knob clockwise to
move the axis in the plus (+)
direction.

Turn the knob counterclock-
wise to move the axis in the
minus (-) direction.
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9. | Step Feed —+—+{

By pressing a FEED pushbutton, the corresponding axis(table/

spindle) is moved over the preset constant distance at the JOG

feed (manual continuous feed) rate.

Set MODE switch to S (STEP).

)00C
E00C

Set STEP setting switch to the desired step feed amount.

/Aﬁgjboxmm as required.
u//.\/\xnoooo

the selected FEED button.

Press the FEED pushbutton corresponding
to the axis and direction to be fed.

-Y @
L)

S| +X ﬁ‘l# -X

S| +Y

N1 L 2N

° Select the step feed amount

° Dial settings are for amount

to be fed by one pressing of
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Desk work

Shop work

B—825301-E
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P—34
Automatic Operation Procedure
Parts drawing
Tool arrangement and distance
setting between tool nose and
\ workpiece.
/ Tooling
Examination of tool locus
and movement
!Process drawing
Tape
correction 4 Programmin Setting of cutting specifi-
i g g cations and origin, and deter-
; mination of cutting sequence.
1 Preparation of process sheet.
| N
1
: Tape punching Input by M.D.I.
\| 3 i
/{ Register in the
| memory
!
] Check of program for
; conformity to process sheet.
i
! Workpiece Tool
! loading on table presetting
|
! N
1 Coordinate setting , Tool mounting
: on magazine
1 - : v
! On X-Y plane Input tool length
! . compensation
: Origin return check
A
: Running operation check
! of X and Y by memory Do not allow tool to
: contact workpiece
I 7 during operation.
[
: [——————— 4 Z origin setting \\\
1 ! .
] v
! : Trial cutting Cutting Trial
{ 1 capacity operation
] : check
! e Check of pro-
L
cessed workpiece Accuracy ///
check
Actual operation
Production
\ operation
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2. |Tape Operation

When all items illustrated in the previous page are satisfied, the
following operations can be performed.

Load an NC tape on the tape reader.

See next page for tape setting.
Operator's hand must be clean and dry.

The tape reader is a optional equipment.

Set 'MODE to TAPE.

il

Depress RESET button on the control panel.

RESET button is red.

RESET
SBK
CHEREC) Q) o )fo
r - =3
! Turn on SINGLE BLOCK if necessary. |
[ - o |[o o }fo

Depress CYCLE START button on the control panel.

The lamp lights.

eenseccee

Depress FEED HOLD. Only feed is halted.

The lamp lights.

Note: Depress EMERGENCY STOP button if any trouble occurs.
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NC Tape Setting

Set the tape reader switch to RELEASE. (The'tape rea%er 1s a
optional equipment.)

(This de-energizes the absorption magnet
of tape holder.)

Lift the tape holder and thread
the tape underneath the holder.

Tape holder Light source Reader switch
T AUTO
Capstan roller
RELEASE

[ij MANUAL

FANUC Tape guide

Lower the tape holder and check for smooth tape run.

Set the tape reader switch to AUTO to finish tape setting.

AUTO
RELEASE

Tape @
—\ @ MANUAL
g k ] O\

Note: Do not attempt to set the tape reader switch to MANUAL.

MANUAL setting should be used only by service personnel.
After reading the tape, the switch must be returned to

the RELEASE position.
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3. |Memory Operation

Store NC tape data in memory.

Refer to "Deletion" and "Storing'" in the following pages.

Search program number according to work.

Refer to 8.

Set MODE to MEMORY.

MEM
] o G ()
[ =)
o]o G) ) o)
T - T
z Turn on SINGLE BLOCK if necessary. j
SBK
® [0 o ) )
o) |
Press CYCLE START on the control panel. g T R } 6

.
.
.
.

The lamp lights.

Pressing FEED HOLD, only feed is halted.

The cycle start lamp goes off and the temporary stop

lamp lights.
O] O\

Note: Depress EMERGENCY STOP

button if any trouble

occurs.
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3.1 ] Before Storing NC Tape Data in Memory

1) Check that M30 is commanded in the last block of the tapé
program,
2) Check that stop code is perforated at the end of the tape

program,

o EIA code

‘ }-—— Last block -——-l
R~ _——cR

* 00c0esOGOE 00 .O‘..—.»“..’.........D

A S N B TR THY Sy SN SRy Sy e Or 0 0 @ 8 @ 9 g B & & o B 9 @

Stop Code

o ISO code

e00O0OGOGOISOOSS 000000 OGOCOOOGCOIOIGOOOOOS

(A XXX T XA Y & 600000 OOOOGOOGOGIOIOIOGOSEOOSTS

3) Check that memory has been deleted. (After the machine is
delivered, delete all programs for correct operation. When
adding new programs to the existing program, there is no need

for clearing.)
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4, |CRT Function and Operation

See MFunction Indicaion item 3" in Functional Explanation for

functions.

4.1 |Flow chart symbols

sescsssseesessnsssnsess  REPresents a preparation by
setting mode switches.

cesssssssessennsesscse REpresents a display on the
; o ' CRT. = =

ceesaimesriisassessnsis Represents pressing of a button
on the control panel.

cessesassssssenssnsesss  REPresents commanding a figure
by operating data keys.

weeeesssenessnssess REpPresents a selection that
determines which of a number
of alternative operation
procedures is to be followed.

cesessssensesssssensess  REPrEsents paper tape.

(:» *:> cossnsssssssasscsssnsss  REPTEsents a terminal point.
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4.2 | Status Display

Status display appears on the second to the last line (the line

above the soft key display) of the CRT screen.

( N\
QOO0 ® O ® @ *» @
16| TAPE JOG STOP READ MTN FIN BFL ALM
l7k (soft key) By
1 40

This display is divided into 8 fields (1 to 8) providing the fol-

lowing information common to all NC displays.

1) Mode selection in automatic operation

(MEM, MDI, TAPE, EDIT, or *%#%)

The automatic operation mode selected at the time is displayed.

Unless automatic operation is selected, "**%**" jg displayed.

2) Mode selection in manual operation

(JOG, HND, INC, AGJ, J+H, REF, or ##%%)

The manual operation mode selected at the time is displayed.

Unless manual operation is selected, "#%*" is displayed.

3) Status of automatic operation

(RSET, STOP, HOLD, STRT, MSTR, or SRCH)

The status of automatic operation is displayed.

RSET:
STOP:
HOLD:
STRT:
MSTR:
SRCH:

Resetting

Automatic operation is stopped.
Automatic operation is held.
Automatic operation is started.
Manual numerical command is started.

Sequence number is being searched.
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4) Status of program editing

5)

6)

(READ, PNCH, VRFY, SRCH, COND, EDIT or #%%%)

The status of program editing is diSplayed.

READ: Program is being registered.

PNCH: Program is being punch out.

VRFY: Program is being verified.

SRCH: Program is being searched.

COND: Memory is being conditioned.

EDIT: Other editing operations (INSERT, ALTER, etc.)

hrkdk No editing operation is performed.

Axis movement and dwell (MIN, DWL or *%%)
"MIN" is displayed when the axis is moved, "DWL" is displayed

when dwell is performed, and "**%*" ig displayed when neither

is performed.

Status of M.S.T.B. function (FIN or ##%%)
"FIN" is displayed while auxiliary functions, such as M, S, T,
and B, are being executed while wating a completion signal

from the PC. "##*" is displayed in all other cases.

5')6') Emergency stop (EMG)

7)

8)

When an emergency stop is activated, displays 5 and 6 are re-

placed with an inverted "--EMG--" display.

Automatic operation buffer (BEL or *#*%)
"BFL" is displayed when the buffer for automatic operation is

not empty. "#**" ig displayed when empty.

Alarm (ALM, BAT or *#%)

""ALM" (inversed blinking) is displayed while the alarm is

issued. "xx%" is displayed otherwise.

In FS10, when no alarm is isssued, the status of the battery
alarm is displayed. If a signal warning of battery failure
is sent, "BAT" is displayed. After replacement of the

battery, "#*%*'" is dispalyed by pressing the RESET button.

'MORI SEIKI GO. LTD.



B-825301-E
g AUTOMATIC OPERATION

P—42

4.3 |Key Inputs

Addresses and numerals input through the corresponding keys are
displayed at the bottom of the CRT screen. Symbol ">" leads the
data to indicate that the data has keyed-in. Some keys have two
inscriptions placed up and down. To input the letter at the down
position of such a key, press the SHIFT key first and then press
the key.

PROGRAM (MDI)
S500 M3;

GOL X 100. F50;

Up to 78 letters can be keyed-in for a single word, or for a

block or multiple blocks at one time.

(1) Insertion of letters
Move the cursor" " using the[>>] and/or keys to where

letters must be inserted and then enter the letters.

Example: Display of key input buffer >N001X100.0Y200.0F100.0:

To insert G90 after NOOLl:

- Press the|[[+<]| cursor shift key and move the cursor to the
position as shown below: '
>NOO1_X100.0Y200.0F100.0;

- Key-in G90.
>N001G90_X100.0Y200.0F100.0;

- Press the cursor shift key and move the cursor to
the position as shown below: |
>N001G90X100.0Y200.0F100.0;
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4.4

(2) Deletion of letters

Move the cursor to the right of the letter to be deleted, and
press the CAN key.

Example: Display of key input buffer >N001X100.0Y200.0F100.0;

To delete Y200.0 |

- Press the cursor shift key to move the cursor to
the position as shown below:
>N001X100.0Y200.0_F100.0;

- Press the CAN key five times.
>NO01X100.0 F100.0; |

- Press the. cursor shift key to move the cursor to»
theposition as shown below:
>N001X100.0F100.0;

Note: Pressing the [SHIFT| and [CAN]| keys delete all

characters in the key input buffer.

Warniﬁg Message

Data must be input according to a specified form. If any data
contrary in form has been erroneously entered into the key imput
buffer and an attempt was made to execute operation, a warning
message will be displayed. 7

When the warning message is displayed, the soft key is changed to.
the CANCEL key. Press this soft kgy to cancel the warning message.
Then correct the data in the key input buffer as the specified.

Operation can then be executed.

Warning message display

CANCEL
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4.5 | Display of Progrém Number and Sequence Number

The program number and

Program number Sequence number

N

_ __

4.6 | Present Position Display and Setting

4.6.1 Display of Present Position

sequence number are display-

ed in the top right corner

r—" d:::‘ of the screen.

The following four displays are available to indicate present

position.

a) Overall position display screen

b) Present position in a relative coordinate system

c) Present position in a work coordinate system

d) Present position in a machine coordinate system

(1) Press |RETURN| key and set the soft keys for function selection.

POSITION | PROGRAM | OFFSET PRG-CHK | CHAPTER

(2) Press the |[POSITION| key to cause the present position dis-

play  to appear.

(3) Press the |POSITION| key repeatedly, and the above four dis-

plays will appear in sequence.

Or press the |CHAPTER| key to set the soft key displays for

chaper selection.

OVERALL | RELATIVE | ABSOLUT MACHINE
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a)
b)

c)

d)

I.

II.

Press |OVERALL] for overall position display.
Press |RELATIV| for the present position display in a
relative coordinate system.

Press [ABSOLUT| for the present position display in a -

work coordinate system.
Press [MACHINE| for the present position display in a :

machine coordinate system.

Overall Position Display

The following present positions are displayed at the same time.
a) Present postion in a relative coordinate system. (RELATIVE)
b) Present position in a work coordinate system. (ABSOLUTE)

c) Present position in a machine coordinate system. (MACHINE)

d) Remaining distance to be moved. : (DISTANCE TO GO)
ACTUAL POSITION 01000 ‘NO000O
(RELATIVE) (ABSOLUTE)
X 0.000 X 0.000
Y 0.000 Y 0.000
X 0.000 Z 0.000
(MACHINE) (DIST TO GO)
X 0.000 X 0.000
Y 0.000 Y 0.000
Z  0.000 Z  0.000

Remaining distance to be moved by one-block commands.

Present Position Display in a Relative Coordinate System
(RELATIVE) ‘
The relative position at which a point preset by the operator

is 0 is displayed.
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ACTUAL POSITION 01000 NO00OO
(RELATIVE)
X 0.000
Y 0.000
0.000

ITII. Present Position Display in a Work Coordinate System
(ABSOLUTE)
The present position is displayed in the program coordinate
system preset by G92 and G54 - G59 (codes for the work co-

ordinate system).

ACTUAL POSITION 01000 NO0O000
(ABSOLUTE)
0.000
0.000
0.000

4.6.2 Setting of the Present Position

I. To Set the Present Position at Zero
1) Select the present position display for setting. (Refer
to 4.6.1)

2) Set the key switch at

the "EDIT" position.

cp
The above operation is é>
necessary for the preset of PANEL EOT

absolute position but not
necessary for the preset of
relative position.

3) Press the [NEXT| key to change the soft key displays for

operation selection.

ORIGIN | PRESET
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4) Pressing the ORIGINE key causes the soft key displays to

change for operation guide.

ALL-AXS | (AXIS)

5-1) To set the coordinate values of all axes at zero press

the [|ALL-AXS| key.

5-2) To set the coordinate value of a desired axis at zero,
key-in the axis name (X, Y, Z). Then, following soft

key display will appear.

EXEC

To set the coordinate values of more than one axis at
zero, input the axis names succeedingiy.

ex., XYZ ,

Push the key and the coordinate value of the

designated axes is set at zero.

Note 1. Underlines on some keys indicate that their operation
is executed immediately after they are pressed. The
9-inch monochrome CRT displays them with- high bright-
ness. ‘

Note 2. Parentheses around a key indicate that data correspond-

ing to the display between the parentheses must be in-

put. Press this key. ‘When the address of the data to be

input is fixed, the address is displayed in the key input

buffer to wait for data input. When it is necessary
for an operator to decide the data to be input, a
message is displayed that requests data input.

Note 3. When the overall position display is selected, only

RELATIVE coordinate system is preset to zero.
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Program Display

In the[MEMORY| or |EDIT|mode, the program selected at present can
be displayed.

Set the soft keys for function selection.

POSITION

PROGRAM

OFFSET

PRG-CHK

CHAPTER

<+

Pressing the |PROGRAM| key causes the program display or the
directory display of programs stored in the program memory to

appear on the screen.

When a directory display appears, :press the |CHAPTER| key to change

the soft key displays for chapter selection.

TEXT

DIR.MEM

Then preés the| TEXT | key.

Or press the |PROGRAM| key repeatedly until a program display

appears.

0 0001
G54G90GO. .
G43Z50HI

To display other programs, refer to the section of the program

number search.
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Display of'Program Command Value

There are six different displays that indicate program command

values.

a) Command value and modal vélue in the last executed block

b) Command value and modal value in the block which is being
executed at the present 7

¢) Command value an& modal value in the block to be executed next

d) Command value and modal value in the second block after the
block which is being executed at the present (This display may
ﬁqt appear depending on the command program)

e) Command value and modal value in the .third block after the
block which is being executed at the present (This display may
not appear depending on the command program) ' a

f) Command value and modal value in the fourth block after the
block which is being executed at the present (This display may

also not appear depending on the command program)

(1) Set the soft keys for function selection.

POSITION | PROGRAM | OFFSET | PRG-CHK | CHAPTER |+

(2) Press the|PRG-CHK|key to cause a display indicating command

value.

(3) If no desired display appears, press the |CHAPTER| key to
change. the soft key displays for chapter selection.

CHECK LAST ACTVE +

Then press the key of the desired program display
- Check the progress state of the p.rogram being executed.
- Command value in the last executed block.
- Command value in the block being executed
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Or press the |PRG-CHK| key repeatedly until the desired display

appears.

(I) Check the progress state of the program being executed.

PROGRAM
01000;
N1 T2; .

T

F (ACT. F)
S (ACT. s)

01000 NOOOOO

G54 G90 GO X200, Y-75, S800 M3;
G43 Z50. HI;
ABSOLUTE

X 0.000

Y 0.000

Z 0.000

DIST TO GO G/D/H ()
X 0.000 G91 G54
Y 0.000 GOl G80
Z 0.000 Gl7 G64
G40 G49
DO HO

(II) Command value in the

last executed block

GO1
G17
G91
G22
G94
G21
G40
G49
G80
G98
G50
G67

COMMAND (LAST)

G97
G54
G64
G69
G15
G50.1

01000 NOO00O

R G H = a o ® P> N <M
H oW O Yy w R HAH n o™
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(II1) Command value in the block being executed

COMMAND (ACTIVE) 01000 N0OOOOO

X F
Y S
z T
A M
B B

c D
U H
v P
W Q )
: ; v
J L
K
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4.9 ] Setting

4.9.1 Input/Output Display and Setting

I. Display

(1) Set the soft keys for function selection.

SETTING | SERVICE | MESSAGE CHAPTER +

(2) Press the [SETTING| key to obtain:the setting display.

(3) When the input/output setting display does not appear,
press the |CHAPTER| key to change the soft key displays for

chapter selection.

HANDY GENERAL | OP.PANL | MACRO

Then, press the key.
Or press the |[SETTING| key repeatedly until the input/output
display appears. '

SETTING (HANDY) -

TV CHECK = 0 (0:0FF 1:0N)
PUNCH CODE = 1 (0:ISO 1:EIA)
INPUT UNIT =0 (0:MM 1:INCH)
INPUT DEVICE = 2 (2-3: RS232C

11: ASR 13:RS422)

(2-3: RS232C
11:ASR 13:RS422)

INPUT DEVICE = 2 -BG.EDIT-
OUTPUT DEVICE- = 2 -BG.EDIT-

OUTPUT DEVICE

]
N

II. Setting

(1) Set the key switch to the EDIT position. t::]
(2) set the MD1l mode. @ \/j';/@
. . \ PANEL 4
(3) Obtain the input/output display.
(Refer to the descriptions in "I. Display"

above.)
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(4) Use the cursor shift key to move the cursor to the position

of the item where setting must be made.

(5) Press the |NEXT| key to change the soft key displays for

function selection.

INPUT

ON

: 1 OFF

Y | +

(6) Set the input/output data in accordance with the following.

table.
Display Setting
TV CHECK 0 : OFF 1: ON
PUNCH CODE 0 : EIA code 1 : ISO code
INPUT UNIT 0 : mm input 1 : inch input

INPUT DEVICE
OUTPUT DEVICE
INPUT DEVICE
OUTPUT DEVICE

For foreground
For foreground
For background

For background

PTR

1: No.l RS232C interface

2

No.2 RS232C interface

11: 20 mA current loop

(Setting of I/0 13: RS422
devices)
MIRROR IMAGE 0: OFF l1: ON

(6-1) Setting 1 or O

Press the key to set "1" and the |[0FF: 0| key to

set "O"

Pressing these keys does not affect the soft

key displays.

(6-2) Setting data other than 1 and O
i) Pressing the [INPUT| key changes the soft key displays for

operation guide.

ii)

(VALUE)

ii) Key-in the data that must be set.

The following soft key display will appear after keying-

in.
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EXEC

iii) Pressing the [EXEC] key sets the data, and the soft key

display will return to the one for operation selection.

Note: In steps 5 and 6, the numerical keys (0 to 9) and the
INPUT || key can be used to input the data instead of the
soft key.

4.9.2 Display and Setting of Settable Parameters

The types of settable parameters are described in the section

"Parameters".

Display

(1) Select the MDI mode.

(2) Set the soft key for function selection.

SETTING

SERVICE

MESSAGE

CHAPTER

+

(3) Pressing the [SETTING] key causes a setting display to appear.
(4) If the setting display is the one having no settable para-
meters, press the |[CHAPTER| key to change the soft key *

displays for chapter selection.

HANDY

GENERAL

OP.PANEL

MACRO

Then, press the |GENERAL| key.
be displayed.

Or press the |SETTING| key repeatedly until the settable

parameters appear.

(5) When the display does not have the desired parameters:

The settable parameters will

(5-1) Change the page by pressing the cursor shift key or the

page change key.
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i)

[N
[
~

iv)

II. Setting
(1) Set the key switch to the EDIT position:
(2) Select the MDI mode.
(3) Obtain the parameter display for setting.

Use of the soft key
Press the key to change the soft key displays for

operation selection.

INPUT ON : 1 OFF : 0 INP-NO. +

Pressing the [INP-NO.] soft key causes the soft key dis-

plays to change for operation guide.

(VALUE)

Key-in the data number of the parameter that must be dis-
played. The following soft key display will appear after

keying-in.

EXEC

Pressing the key causes the display indicating the
parameter of the keyed-in data number to appear. And the
soft key displéy will return to the one for operation

selection.

3

BAS

(Refer to the

descriptions in "I. Display" above.

(4) Move the cursor by using the cursor shift key to the para-

meter where setting must be made.

(5) Change the soft key displays for operation selection.

INPUT ~ ON = 1 OFF : O INP-NO. +

(6-1)

Setting 1 or O

Press the key to set "1" and the [OFF : O|key to

set "0".
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(6-2) Setting data other than 1 and O
i) Pressing the {INPUT| key changes the soft key displays to

the one for operation guide.

(VALUE)

ii) Key-in the data to be set.
To input data for a series of parameters, punctuate each
data using the "EOB" (end of block) key.
Example 100 ; 200 ; 300

When ";" is entered, the cursor automatically

advances by one step.
The following soft key dispLay will appear after keying-

in.

EXEC

iii) Pressing the [EXEC| key sets the keyed-in data, and the
soft key display will return to the one for opération

selection.

4.9.3 | Display and Setting of Menu Switch

I. Display

1) Set the soft keys for function selection.

SETTING| SERVICE| MESSAGE CHAPTER +

2) Pressing the |[SETTING| key causes a setting display to

appear.

3) When the setting display is not the menu switch display,
press the |CHAPTER| key to change the soft.key displays,

for chapter selection.

HANDY GENERAL OP.PANL MACRO

Then, press the [OP.PANL| soft key.

Or press thee |[SETTING| key repeatedly until the menu switch
display appears.
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4.10

1I. Setting
1) Obtain the menu switch display. (Refer to the descriptions
in "I. Display" above.)
2) Use the cursor shift key to move the cursor to the position
of the item where setting must be made.
3) Push the »'key to change the soft key displays for

function selection.

INPUT ON : 1 OFF : 0 +

4) Set the menu switches in accordance with the following table.

Display Function Setting
MACHINE LOCK Machine lock
DISPLAY LOCK Display lock : Switch ON

Switch OFF

Auxiliary function
lock

" MANUAL ABSOLUTE | Manual absolute

AUX. FUNC. LOCK

Setting the ON-OFF
operation of the

Z AXIS NEGLECT | 2 3%is command switches
ignor :
DRY RUN Dry run

Optional block

BLOCK DELETE 1 skip 1 to 9

BLOCK DELETE 9

Note 1. ON-OFF operation of the mirror image switch can be
controlled through the input/output setting display.
Note 2. "Z AXIS NEGLECT" and "DRY RUN" can be turned on and

off by the switches on the control panel.

5) Press the key to set "1" and the [OFF: 0| key to set

"0". (Pressing these keys does not affect the soft key dis-
plays.)

Display and Setting of Custom Macro Variables

The variables that can be displayed are local variables, common
variables 1, and common variables 2. Those which can be set are

common variables 1 and 2.
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#1 to #32: Local variables

#100 to #199: Common variables 1 (not held when the power
is cut off)

#500 to #699: Common variables 2 (held when the power is
cut off)

I. Display
(1) Set the MDI mode.

(2) Set the soft keys for function selection.

SETTING | SERVICE | MESSAGE CHAPTER | +

(3) Pressing the |[SETTING| key causes a setting display to

appear.

- (4) 1If the setting display is the one having no custom macro
variable, press the |CHAPTER| key to change the soft key

displays for chapter selection.

HANDY GENERAL OP.PANL MACRO

Then, press the key. The custom macro variables
will be displayed. Or press the key repeatedly
until custom macro variables appear.
(5) When the display does not haﬁe the desired custom macro
variables:
(5-1) Change the page by pressing the cursor shift key or
the page change key.
(5-2) Use of the soft key
Press the key to change the soft key displays for

operation selection.

INPUT +INPUT | ALL-CLR EMPTY INP-NO. +

Pressing the [INP-NO soft key causes the soft key

displays to change for operation guide.

(VALUE)
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Key-in the number of the custom macro variable that
must be displayed. The following soft key display will

appear after keying-in.

EXEC

Pressing the [EXEC| key causes the display indicating
the macro variable of keyed-in number to appear. And

the soft key will return to the one for operatiom

selection.

11, S'etting @ \S::J”\/.@

(1) Set the key switch to the EDI position. PN @ EoT
(2) Set the MDI mode. ,
(3) Obtain the custom macro variable display for setting.
(Refer to the descriptions in "I. Display" above.)
(4) Move the cursor by using the cursor shift key to the vari-
- able where setting must be made.
(5) Press the key to change the solft key displays for

operation selection.

INPUT | +INPUT ALL-CLR EMPTY INP-NO. +

(6-1) To set an empty as the variable
By pressing the key only, "empty" (no setting)
is set. The soft key display remains to be the one for
operation selection.
When an "empty" is set as the variable, steps (7) and
after are not required.

(6-2) To set the keyed-in value’as variable (absolute input):
Press the key.

(6-3) To add the keyed-in value to the variable already set

(incremental input);

Press the [+INPUT| key.
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III.

(7)

-(8)

€D}

Pressing the [INPUT| or [+INPUT] key causes the soft key

display to change to the one for operation guide.

(VALUE)

Key-in the variable or the increment.
To continuously set values for consecutive variables,

punctuate each item using the (end of block) key.
Example. 100.0 ;200.0 ;300.0 ;400.0

When a ";" mark is entered, the cursor is automatically
advanced by one step.

The following soft key display will appear.

EXEC

Pressing the |EXEC| key sets the keyed-in data and the soft

key display will return to the one for operation selection.

(A

Clear @ \/C"’\/ @

(1)
(2)
(3)

(4)

(5)

Set the the switch to the EDIT position. PAMEL €or
Select the MDI mode. :

Obtain a custom macro variable display. (Refer to the
descriptions in "I. Display" above.)
Press the |[NEXT|key to change the solft key displays for

operation selection.

INPUT +INPUT | ALL-CLR EMPTY INP-NO. | +

Push the |ALL-CLR| key.

The soft key displays will change to the operation:

guide.

ALL PRG-CHK1 | PRG-CHK2

(6-1) To clear both common variables 1 and 2 to O (zero),

push the key.
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(6-2) To clear only common variable 1, push the PRG-CHKl

key.

(6-3) To clear only common variable 2, push the

key.

PRG-CHK2

The soft display will return to the one for operation

selection

MDI Operation

Commands for more than one block can be input in the MDI memory

and executed. The memory capacity is 200 characters.

(1) Select the MDI mode.
(2) Press the |RETURN| key to set the soft key displays for function
selection.
POSITION PROGRAM OFFSET PRG~CHK CHAPTER +

(3) Pressing the |PROGRAM| key causes the program display to

appear.

(4) If the program display does not show a program text, press
the [CHAPTER| key to change the soft key display for chapter’

selection.

TEST DIR.MEM

Then press the |TEXT] key.
Or press the [PROGRAM| key until the program text appears.

PROGRAM (MDI)

7%

POSITION| PROGRAM

OFFSET

PRG-CHK

CHAPTER
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(5)

(6)
)]
(8)
€))

(10)

Press the switch key (for the right key) to change the soft key-

display for operation selection.

ALTER INSERT DELETE DLT-WRD BG-EDIT +

Key-in the program to be input (see Section 4.3).

Be sure to press the "EOB" key at the end of each block.

Press the key to input the program in the memory.
To input more programs, repeat steps (6) and (7).

Press the key to perform MDI operation. (It is

unnecessary to return the cursor to the beginning.)

When the single block switch is ON,.press the key

each time one block operation is completed.

PROGRAM (MDI)
S500 MO3;
G91 G1X-500.F100;

ALTER|INSERT| DELETE

Note: Programs in the MDI memory can be edited using the same

procedure used to edid programs stored in the memory.
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6. Procedure for Storing NC Tape Data in the Memory
(Mode switch)
(Key switch) Return key Soft key Next key
> . 1 - A\ ~N i
(Soft key) Return _ _ — "
key POSI PRO OFF PRG CHAPTER +
X4 TION GRAM | SET CHK
[ PrOGRAM , DLT- | BG- %ﬁ
, ALTER INSERT DELETE WRD END
ll‘ze"t [Fw- BW- | RE-  |DIR.
ey I SRCH | SRCH | WIND |MEI
Next CON-
keyr DENS PUNCH VERIFY +
/T;?}?ﬂ
~setting
ALL 1-PRGRM PROG FILE#
e At ot} | oma

| 1-PRGRY [ (PrOGH) |
NEW ADD _EXEC /
rogram Program
registration number
NEW ADD

IEXECI

Stop

STOP

FUNCTON

Registration
completed
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Program Registration Using the MDI Key

€Y)
(2)
3

(4)

(5)

(6)
(7
(8)

Set the mode switch to the EDIT position.
Set the key switch to the EDIT position.
Press the |[RETURN| key to set the soft key displays for function

selection.

POSITION | PROGRAM | OFFSET PRG-CHK CHAPTER +

Press the |[PROGRAM| key once or twice to obtain the PROGRAM

" (MEMORY) display.

Press the |NEXT| key to set the soft key display for operation

selection.

ALTER INSERT . DELETE DLT-WRD BG-EDIT +

Key-in the program that must be registered.
Press the |INSERT| key to enter the program in the memory.

To enter program data, repeat steps (6) and (7).

PROGRAM (MEMORY)
0 0001

N1 T2
G54G90GOX0Y0
G43250.H1
S2000M3

ALTER | INSERT | DELETE
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Program Number Search

When several programs are stored in the memory, one can be search-

ed.

(I) Method 1

(1) Set the mode switch to the MEMORY or EDIT position.
(2) Push the |RETURN| key to set the soft key display for func-

tion selection.

POSITION | PROGRAM | OFFSET PRG-CHK

CHAPTER

(3) Press the |[PROGRAM| key once or twice to obtain the pro-

gram display.

(4) Press the key to set the soft key display for opera-

tion selection.

.

(5) In the EDIT mode, press the |[NEXT|key . (This is not

required in the MEMORY mode.)

FW-SRCH BwW-SRCH REWIND - | DIR.MEM

(6) Input the program number to be searched by following the

address 0. Example >0 1234

(7) Pressing the |FW-SRCH| initiates the search for the pro-

gram number.

(II) Method 2
Steps (1) to (5): Same as Method 1 above.

6) Pféééing'the FW-SRCH| key causes the soft key display to

change to the one for operation guide.

BOTTOM (WORD) (PROGH#) NEX-PRG

(7) Pressing the (PROG#) key inputs O to the key input buffer,

prompting an input of a program number.

soft key will appear.

The following

EXEC
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(8) When the [EXEC| key is pressed after the program number
is keyed in the program number is searched. The program

of the number is then selected and displayed.

(II1) Method 3

In the directory display of the programs stored in the memory,
the program next to the one being currently selected can be

selected.

Steps (1) to (5): Same as in Method 1 above.

FW-SRCH BW-SRCH REWIND DIR.MEM + -

(6) Pressing the FW-SRCH key causes the soft key to display

to change the one for operation guide.

BOTTOM (WORD) (PROG#) | NEX-PRG

(7) Pressing the |NEX-PRG| key selects the next program. And

the soft key display will return to the one for operation

selection.

(IV) Method 4

In the directory display of the programs stored in the memory,

the program preceding to the one being currently selected

can be selected.

Steps (1) to (5): Same as in Method 1 above.

FW-SRCH BW-SRCH REWIND DIR.MEM +

(6) Pressing the |BW-SRCH| key causes the soft key display to
the one for operation guide. ‘

TOP (WORD) (PROG#) | PRV-PRG

(7) Pressing the PRV-PRG| key selects the previous.program.
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Procedure for Returning the Progfam to Its Beginning

(1) Obtain a program display (seé Section 4.7) and follow the

steps described below

{ MEMORY )

Operation
completed

Method NEXT
choice key
NEXT
key
=] [==]
RESET E:"t
REWIND
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10. Program Editing

10.1 | Foreground and Background Modes

(I) Program memory and eiditing in the foreground mode
(1) Select the EDIT mode.
(2) Set the soft key display for function selection.

POSITION| PROGRAM OFFSET PRG-CHK | CHAPTER

(3) Pressing the key causes a program display to
appéar.
"PROGRAM (MEMORY)" is then displayed in the top right
corner of the CRT, allowing foreground program memory

and editing.

(4) Set the key switch to the EDIT position. Program memory
and editing is now available.
* For details regarding program memory and editing opera-

tion, refer to the relative sections.

(11) Program memory and editing in the background modé
- a) Background program memory/editing can be performed any time
unless the mode is set in the EDIT position.
Any alarm or warning generated during background program
memory/editing operation will have no effect on foreground
operation and vice versa. '
Background program memory/editing is prepared for by the

following procedure.

(1) Set the soft key display for function selection.

POSITION | PROGRAM | OFFSET | PRG-CHK | CHAPTER +

(2) Pressing the [PROGRAM| key causes a program display to

appear.
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(3) Press the [NEXT| key to change the soft key display to the

one for operation selection.

ALTER INSERT DELETE DLT-WRD | BG-EDIT +

(4) Pressing the [BG-EDIT| key causes the soft key display to
the one for operation guide. '

(PROG#) PRV-PRG

(5-1)

To choose the previously'background—edited program,
push the key. The program is then displayed
and the soft key display will return to the one for
operation selection.

In this case, step (6) is not required.

ALTER INSERT DELETE DLT-WRD | BG-EDIT +

(5-2)

To choose the program of a certain number, push the

(PROG#) key. '"O" is then entered in the key input

buffer to wait for program number input. The follow-

ing soft key display will appear.

EXEC

(6) Pressing the [EXEC| key after keying-in the desired pro-

gram number cause the program display to appear. The

soft key display will return to the one for operation

selection.

"PROGRAM (BG-EDIT)" is then diéplayed in the top right

corner of the CRT, allowing background editing.

(7) Set the key switch to the EDIT position.

For details regarding program memory/editing operation,

refer to the sections related to each item.
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b) Background editing finishing procedure
(1) Set the soft keys for operation selection.
ALTER INSERT DELETE DLT-WRD BG-END +

(2) Pressing the |[BG-END] key completes background editing.

10.2 Program Editing

The data of programs stored in the memory can be altered using

the procedure below.

(1) Make preparations for program memory/editing. (Refer to 10.1.)
(2) Select (search) the program to be edited. (Refer to Section
' 8.)
(if it has already been selected, this operation is not
required.)
(3) Move the cursor to the place to be edited.
i) Use the cursor shift key and the page change key to move

the cursor to the position where editing is required.

The small cursor shift key-] moves the cursor
word by word. The large cursor shift key moves

the cursor block by block. Note that when letters have
been entered in the key input buffer, the large cursor
shift key serves as a cursor movement key.

ii) Method with search :
Refer to Section 10.3 "Forward Search"or 10.4 "Backward
Search".

(4) Perform editing such as alteration, insertion, and deletion.

10.3 Forward Search

(1) Make preparations for editing. (Refer to 10.1.)
(2) Press the [NEXT key to set the soft key displays for

operation selection.

FW-SRCH BW-SRCH REWIND DIR.MEM +
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(3) Pressing the |FW-SRCH| key causes the soft key display to

- change the one for operation guide.

BOTTOM (WORD) (PROGH#) ‘NEXT-PRG -

(4-1) To search a word or an address
- Pressing the (WORD) key causes the message to display,
prompting the input of the word or the address that must

be searched. The following soft key display will appear.

EXEC

i) To search a word
When the key is pressed after keying-in the word to
be searched (N100 for example), the word is searched in
the forward direction from the point where the cursor is
currently located. When the word is searched, the cursor
moves to the word from the current ﬁoint. The soft key
. display will retufn to the one for operation selection.
ii) To search an address
When the key is pressed after keying-in the address
to be searched (N for example), the address is searched in
the forward direction from the point where the cursor is
currently located. When the address is searched, the ' ei}
cursor moves to the address from the current point. The
soft key display will return to the current operation
selection. ‘ —— |
(4-2) To move the cursor to the end of a program
Pressing the key moves the cursor to the end of
the program. The soft key display will return to the one

for operation selection.
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10.4 Backward Search
(1) Make preparations for editing. (Refer to 10.1.)
(2) Press the key to set the soft key displays for
operation selection.
FW-SRCH | BW-SRCH REWIND DIR.MEM +

Pressing the [BW-SRCH| key causes the soft key display to

change to the one for operation guide.

TOP (WORD) (PROG##) PRV-PRG

(4-1) To search a word or an address

Pressing the (WORD) key causes the message to display,
prompting the input of the word or the address that must

be searched. The following soft key display will appear.

EXEC

i) To search a word

When the key is pressed after keying-in the word

to be searched (N100 for example), the word is searched

in the backward direction from thé point where the cursor

is currently located. When the word is searched, the cursor
moves to the word from the current point. The soft key

display will return to the one for operation selection.

ii) To search an address

When the key is pressed after keying-in the address
to be searched (N for example), the address is searched in
the backward direction from the point where the cursor is

currently located. When the address is searched, the cur-
sor moves to the address from the current point. The soft

key display will return to the one for operation selection.
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(4-2) To move the cursor to the beginning of a program
Pressing the key moves the cursor to the beginning

of the program. The soft key display will return to the
one for operation selection.

10.5 Alteration, Insertion and Deletion

Make preparations for editing (refer to 10.1.), and follow the

steps described below.

‘Search for the
word to be
edited
~Deletion Editing Alteration
Up to selectio
the
design- Insertion
One . ated
word Deletion word
range INSERT ALTER
DELETE
DLT- DELETE
WORD v (WORD) Data Data to
‘ { to be be
Y deleted altered
N EOB Last
_— word to
be
deleted
1 -
EXEC
| ‘
Is edizzgg\\\\\'no
finished?

Editing
cqmpleted
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10.6

Condensing the Memory

Repetitive program editing may use memory ineffectively, result-

ing in inability of the memory to hold the maximum tape memory

capacity.

Condensing the memory can solve this situation.

(1)
(2)

(3)

Make preparations for tape editing. (Refer to 10.1.)
Press the key to set the soft key displays for opera*

tion selection.

CONDENS READ PUNCH VERYFY +

Pressing the |CONDENS| key causes the soft key display to

change to the one for operation guide.

ALL THIS - | (PROG#)

(4-1) To condense memories for all programs, press the ALL

key.

(4-2) To condense memory for the currently selected program,

press the |[THIS| key.

(4-3) To condense the memory of the specified program number,

press the (PROG#) key.
"0" is then input in the key input buffer, prompting the
keying-in of the program number. The following soft key

display will appear.

EXEC

Pressing the |EXEC| key causes the program memory of the
keyed-in program number to be condensed. The soft key

display will return to the operation selection.
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10.7

Program Deletion

Make preparations for program memory/edit. (Refer to 10.1.)

(1) Press the key to set the soft key displays for

operation selection.

ALTER INSERT DELETE DLT-WRD BG-END +

(2) Pressing the |DELETE| key causes the foilowing soft key
display to appear.

WORD | AEOB "(WORD) PROGRAM

(3) Pressing the |PROGRAM| key causes the soft key display to

change to the operation guide.

ALL THIS (PROG#)

(a) To delete all programs ‘
Pressing the key deletes all the registered pro-
grams except those of which tape editing is prohibited.

(b) To delete the currently selected program
Pressying the ' key deletes the currently selected
program. ‘ ’

(c) To delete the program of the keyed-in program number

i) When the |(PROG#)| is pressed, "0" is entered in the
key input buffer, prompting the keying-in of the pro-
program number. The following soft key display will

appear.

EXEC (,PRG#)

ii) Pressing the [EXEC|] key after keying-in the program num-

ber causes the program to be deleted. To delete pro-
grams of a certain range all at once, input the first

and last program numbers using a mark "," as follows.
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Example

0100, 0200
When these numbers are entered, and the |EXEC| key

is pressed, programs between 0100 and 0200 are deleted.
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This chapter describes general preparations for processing.
Methods and figures described may sometimes be inappropriate
for some jobs. Read this chapter of general procedures and

then adapt them for your own particular requirements.
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Machining Center Operation Procedure

New tape

Tool setting .

B l

o Programmer checks the process sheet.

°o Set tools according to the tooling
diagram.

o Register tool numbers to parameters.

Jig/workpiece
setting

° Install a subtable or jig on the table

and set a workpiece.

Tool

offset

° Register tool length offset, tool
position offset, tool diameter offset,

etc, to the specified offset numbers.

e Check movement by single block function

Tape

check

(or auxiliary function lock, Z-axis
command ignore function when required)

y

and correct as required.

: Trial

cutting

° Cut the workpiece while slightly

relieving the tool from the workpiece,

Offset correction

o Correct dynamic offset considering
cutting load.

Production cutting

o After the workpiece is processed
within the tolerance, production
can be started.
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Offset Function

The dffset function is used tokcompensate the difference between
the actual tool position and the coordinates of each tool
established by G92, or G54 to G59.

Inva general practice, the distance of the tool nose from the >
machining origin is established by G92 and the difference between
that position and the position specified on the program is taken

as an offset amount.

T T T T T =¥ G92

|
i
1 Actual too! nose .

A / Offset amount

o ————
N\

Programmed tool nose

l ; Machining origin

Programming in the procedure above requires the exact tool
lengths and the distance between the machining origin and the
zero return position. This makes programming more complicated as
the number of tools used increases.

To simplify programming, a work coordinate system (G54 to G59)

is used. The work coordinate system is determined by setting
the distance of each axis (X and Y) (the work origin offset
amount) from the machine origin to the machining origin. "O"
must be set for the Z axis in advance, and a tool length com-:

pensation must be then made.

e e e e Zero return position

X-axis work origin offset amount
— (Zero return position)

Y-axis work origin
offset amount

Tool length offset amount

|
|
l
l
|
I
|
|
¥

@ — — — - —— — ———

f f y
/ / / / / / / / (Reference surface) Reference point (machining origin)
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2. | Program Example

I. The test piece shown below is used as an example.

Surfaces to be cut are
shaped in the figure at

left.

2.1

| 1
J © - ©
égﬁ__ *¢}~ {i}_ {i}_ § Material A%
L 300 i
. , 20
of [ 1 L HE
e I B
|

Tool Used

Cuttingl
sequence

Tool

Type of cutting

$80 face mill

Plane cutting

T 9001 (milling)
2 :{Eg;}z>— geggg; drill Centering
3 419 drill Drilling
T 0003
4 — $19.8 end mill Preliminary
3 T 0004 boring
5 _5555§g~ éZgoggring $20 finishing
$20 end mill Circumferential
6 7%5?%3“ T 0006 cutting

MORI SEIKI GO, LTD.




PREPARATION FOR PROCESSING

B-825301-E

P—80

Test Piece Program

" 01 (TEST PIECE) ,
N1 T2 (80 DIA. FACE MILL)

G54 G90 GO X200. Y-75. S800 M3

G43 Z50. H1
Z0

Gl X-200. F400
GO Y-10.

Gl X200.

GO Y55.

Gl X-200.

GO z50.

‘G91 G28 Z0
G30 YO M6
ML

N2 T3 (CENTER DRILL)
G54 G90 GO X0 YO S3000 M3
. G43 Z50. H2 M8

G99 G81 Z-5. R2. F200
X100. Y75.

X-100.

Y-75.

X100.

GO z50. M9

G91 G28 Z0

G30 YO M6

M1

N3 T4 (19 DIA. DRILL)
G54 G90 GO XO YO S800 M3
G43 750. H3 M8

G99 G73 z-35. R2. Q3. F120
X100. Y75. :

- X-100.

Y-75.

X100.

GO zZ50. M9

G91 G28 Z0

G30 YO M6

ML

N4 T5 (19.8 DIA. END MILL)
G54 G90 GO X0 YO S800 M3
G43 7250, H4 M8

G99 G73 z-28. R2. Q3. F120

X100. Y75.
X-100.
Y-75.
X100.

GO Z50. M9
G91 G28 Z0
G30 YO M6
M1

N5 T6 (20 DIA. BORING)
G54 G90 GO X0 YO S3000 M3
G43 Z50. H5 M8

G99 G76 z-25, R2. I.5 J.2 F150
X100. Y75. '

X-100.

Y-75.

X100.

GO Z50. M9

G91 G28 Z0

G30 YO M6

M1

N6 T9001 (20 DIA. END MILL)

G54 G90 GO X170. Y-120. S800. M3
G43 Z50. H6 M8

Gl. Z-20. F2000

G41 Y-100. D26

X-150. F120
Y100.

X150.

Y-105.

G40 GO z50. M9
G91 G28 Zz0
G30 YO M6

M30
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4, | Example of Cutting Preparation

4.1] Set tools.

Load tools in the magazine pots as specified by the programmer.
Pay attention to type, diameter, length, etc. of tools,

4.2| Register tool numbers.

Tool numbers must be registered in PC parameters since a memory
random éystem is used for tool selection.

See "Tool Number Registration" for registration procedure.

4.3| Set jig and workpiece on the table.

4.4 | Return all axes to machine origin.

4.5]| Obtain the reference point of the jig or workpiece. (Coordinate system

Attach a pick test to the spindle and find the machining origin
(X0.Y0) on the program.

Record the distances (X and Y axes) from the machine origin and
enter the work origin offset amounts. Reset the present position

display to "0."
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4.6 | Setting the Work Origin Offset Amount
(1) Display
a) Set the soft key display for function selection.
POSITION PROGRAM OFFSET PRG-CHK CHAPTER +

b) Pressing the |OFFSET| key causes a tool offset or work origin
offset display to appear.

c) When no work origin offset display appears

Press the [CHAPTER| key to change the soft key display to
the one for chapter selection.

TOOL.

WRK.ZER

Pressing the |WRK.ZER| key causes a work origin offset dis-
play to appear. ‘

Or, press the |OFFSET| key repeatedly until a work origin

offset display appears.

d) When the offset display of the desired work coordinate

system is not shown.

d-1) Change the page by pressing the cursor shift key or the

page change key.

d-2) Use of the soft key

i) Change the soft key displays to the one for function

selection.

INPUT

+INPUT

PUNCH

INP-NO.

+

ii) Pressing the INP-No. soft key causes the soft key

display to change to the one for operation guide.

(VALUE)
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iii)

Key-in the number of the work coordinate system

that must be displayed.

0: External work origin offset

1 to 6: Work coordinate system numbers (correspond-
ing to G54 to G59)

After keying-in the number, the following soft key

display will appear.

EXEC

iv)

Pressing the key causing the display showing
the keyed-in work coordinate system number to appear.
The soft key display will return to the one for opera-

tion selection.

INPUT

+INPUT PUNCH INP.NO. +

(2) Setting
a) Obtain

the work origin offset display in which the offset

amount must be set.

(Refer
b) Move th

to the description in (1) above.)

e cursor using the cursor shift key to the position

where the work origin offset amount must be set.

c) Press t

he key to change the soft key displays to

the one for operation selection.

INPUT

+INPUT | MEASURE PUNCH INP-NO. +

d-1) To se

t the keyed-in number as the offset amount, press

the |INPUT| soft key. (Absolute input)
d-2) To add the keyed-in number to the already set offset

amoun

2)- The sof

t, press the |[+INPUT| soft key. (Incremental input)

t key display will change to the one for opera-

tion guide.

(VALUE

)
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f)

g)

Key-in the offset amount.

Offset amounts can be consecutively input. The key
must be pressed after each data, however.

The pressing of the (end of block) key is indicated
by the ";" mark of the CRT screen.

Example: 100.0 ; 200.0 3 300.0
When ";" is entered, the cursor automatically advances by

one step (just as when the cursor shift key is press-
ed).

EXEC

Pressing the |[EXEC| key sets the kejred-in offset amount to

the offset memory. The soft key display will then return

to the one for operation selection.

"INPUT | +INPUT | MEASURE PUNCH- INP-NO. +
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4.7| Obtain tool length offset and input it.

Before obtaining tool length offset:
Skin-cut the surface to obtain the reference plane (tentative

finishing surface Z0) for offset making.

Al
Manually cut

by 0.1 — 0.2mm.

(1) Gently contact each tool on the skin-cut plane, and take a note

of the corresponding present position value displayed in Z-axis.

(Example)

Zero return

m

(CRT screen) l

l
A e

(2) Input the noted value in the specified offset No. on the pro-

gram for each tool (input procedure is the same as for tool
position offset).
Note that G43 and G44 have opposite directions from each other

in terms of +/- directions.

Since G43 is commanded in the program example in this
section, + (plus) offset amount is inputted.
If - (minus) offset amount is inputted, the spindle head

is raised.

* See "Offset Function'" of FANUC Operation Manual for work

coordinate system and tool length offset.
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Input tool diameter offset,

Input tool radius in the specified offset number on the program.

Correct tool length offset,

The tool length offset obtained as described above is based on the

skin-cut plane (temporary 20) and differs from the offset based on
“the actual Z0.

Measure the workpiece height and input offset amount 'again so that
the height is within the allowable dimension.

Skin-cut surface

Actual Z0
Workpiece height
\ specified in the drawing

////""""”'“////////
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5.|Tool Data Entry}
(a) Press the [NC/PC| key to select the PC display.

The basic PC menu will appear.

[ PCMDI | PCLAD | PCDGN | PCPRM| ]

(b) Press the [PCMDI]| soft key to select the selection display.

PAGE SELECT PC
1. TOOL ENTRY

2. ALARM

NO.1 NO.2

Fig. 1 Selection display

(c) Press the soft key to select the tool registration
display.

TOOL ENTRY ,
SPINDLE TOOL SP:0006  NEXT TOOL (0000)
" EMPTY POT NO.(00)
(MG) (T) <11\1AG> (T AMG)(T)

01:000 : 0000 21:0000
02:000 12:0000 22:0000
03:000 13:0000 23:0000
04:000 14:0000 24 :0000
05:000 15:0000

06:000 16:0000

07:000 17:0000

08:000 18:0000

09:000 19:0000

10:000 20:0000

(DATA SET) MG[ ] Tl ]

WRITE

Fig. 2 Tool entry display

MOR! SEIKI CO. LTD.
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(d) Tool data entry procedure

1) Use the data set section [DATA SET MG ( ) T( )] to input
data. _
Enter data using the number keys on the keyboard and press
the key. The input data will be‘displayed at the
position on the data set section where the cursor is
located. ‘

2) After checking the input’data on the set section, press the
WRITE soft key. The data is set and the data indication
‘on the set section will disappear.

3) i) Tool data cannot be registered during the ATC cycle or

magazine rotation.

ii) DAta setting is possible only for the entry of the
tools in the midgazines and the tool to be loaded in the
spindle. Data for empty pot and for next tool are only
indicated.

iii) To register a tool data to the spindle tool, input 0 to
MG. To register tools to magazines, input the corresponding
numbers to MG.

iv) If a tool number which has been registered is input,
"*TOOL ALREADY USED*" appears.

If an unusual value is input, "*MISS SETTING*" appears.
Thus, input data is not set. The error indication will
disappear when new data is input.

Repeat the above steps to set the tool data.

Remember that the most significant digit of each

4-digit number must be set as follows.

Large diameter tools : 9

Medium diameter tools : | 1l to 8

Small diameter tools  : o

To return to the NC display after entry, press the
key once.

To return to another PC display, press the |[NC/PC| key twice.

MORI SEIHKI GO. LTD.
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(e) Setting spindle tool data

Change the spindle tool as described below.

i)

ii)

iii)

iv)

v)

Select the manual mode (handle, step, jog, rapid or zero
return).

Press the tool unclamp button and change the tool. If the
spindle tool number is the same as the number of the
previous tool, setting is complete. If not, advance to step
iii). ’

Select the MCI mode. Set the key switch on the control
panel to- EDT OK.

Register tool numbers in the same manner as described in
steps (a) to (c).

Check whether it is possible to return the spindle tool to

an empty pot whose number is shown in the tool entry display.

" display.

vi)

vii)

A pot which is indicated as empty must not be loaded with

a tool.

Press the key twice. Then press the |PCPRM|and IKEEPRL]
keys in that order.

Move the cursor to Kll and set the number of the pot to which
the spindle tool is returned using a binary code(*1). When
the spindle tool is returned to the No. 13 pot, for example,
set 00001101.

viii) Set the spindle tool diameter to K13.
Small diameter tools : 00000001
Medium diameter tools : 00000000
Large diameter tools : 00000010
(*1) Binary code (binary notation)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit| 1 Bit] O Bit
pata| 12827) | 642%)| 322> | 162% | 8(2%) | 4% | 2¢2Y) | 12%

"15" for example is 8 + 4 + 2 + 1. "1" is given at bit 4,
bit 3, bit 2 and bit 1. Thus "15" is represented by
"00001111" in binary notation.

- MORI SEIiI GO, LTD.
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Installation Site

Do not install the machine where they are exposed to direct sun-
light, chips or their refuse, water, oil, etc. from other equipment,
or vibrations.

Ambient temperature: 0 - 45°C

Humidity: 10 - 90%Z RH

Input Power

Electrical systems should be shielded against noises caused by
electric welders, electrospark machining equipment, etc.
Excessive voltage drops resulting from insufficient capacity of
plant power lines can cause malfunctioning of the NC unit. As a
general rule, the machine should be wired indepéndently from the

main plant power source.

* Input power source capacity: 16 KvA
* Current capacity: A = KVA x 1000
. Vx V3
(with 200 V input voltage) A = 42 ampere
* Permissible input voltage AC 200/220 V *10%, 50/60 Hz
fluetuation: .

* Electric wire for input 220 V 814 mm?® (in case
power source: of metal piping)

Grounding

Ground the machine singularily as much as possible. When grounding

wire of electric welding machine, electrospark machining equipment,

‘etc. is connected to plant's frame, never connect grounding wire of

this machine to plant's frame. Use as short and thick (8 mm2)
grounding wire as possible.

Class 3 grounding with grounding resistance of 1009 or less

MORI SEIiI CO, LTD.
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4. | Machine power Capacity List

Spindle motor:

9.00 KVA

CNC control unit and servo motor: 5.00 KVA

Electric control board:
Auxiliary devices :
Cutting oil pump motor:

ATC motor:

1.00 KVA
0.73 KVA
0.18 KW
0.40 KW

(Power factor 80%Z: Total of auxiliary devices (KVA)

= Total of motors/0.8)

Total:

5. | Installation Procedure

° Precautions in installation

1) Maintenance area

16 =~ KvVA

There must be no obstacles impeding opening/closing of the

electric control board door and removal of- the Y axis motor.

2) Check for obstacles within the table travel range.

. 3) Open space for chip conveyor removal.

1. Leveling

Place a level at the center of the table and level the machine

with jack bolts.

le center

‘MORI SEIKI GO. LTD.
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2. Mounting the Counterbalance
1) Remove the four hex bolts (i).
’ 2) Turn the eccentric shaft (ii)
E] rjgzlj E to press the pulley (located
éb___()__,éé between the counterbalance

and the column) against the

Qo |

() 3) Tighten the hex socket set

©/ b screw (iii) to secure the

eccentric shaft.

Electric power board

Machine rear side

Check points before turning power on

Check bolts for tighteness.

Check Cannon connectors for tighteness.

Make sure that hydraulic hoses and pipes are completely

connected.

Input power supply. -

Voltage, R/S/T phases

Check the above items and then turn power supply on.
After bleeding air from the counterbalance, remove all
brackets.

Make sure that there are no interfering object.

MORI SEIiI GO, LTD.
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Checks after the Initial Start-up

* Check the o0il level.

* Warm up the spindle as follows.
At 1,000 rpm for 30 minutes
At 2,000 rpm for 30 minutes
(Also warm up the spindle when the machine has not been used for
a long period of time.)

* Operate the X, Y and Z axes at a low speed for 30 minutes so
that the grease fits well with their slideways.

* Check that all functions work properly using the running tape

provided with the machine.

MORI SEIKI GO. LTD.
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2. GREASING AND LUBRICATION

Lubrication is vital for machine tool and greatly influences
machine life. Accordingly, be sure to use recommended lybri-
cating oils which are completely free of foreign matter.
Periodically clean the tank and filter for each lubricating
system and check equipment and piping for damage so that the

machine can be operated under the optimum conditions.
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LUBRICATION
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Greasing

1.1

Grease lubrication is used for all linear guides and ball nuts of
the X, Y and Z axes.

To supply grease, pressure-inject grease once using a grease gun,
and move respective axes.

Then, pressure-inject grease again.

Use Maltemp LRL3 produced by Kyodo Yushi or similar grade of
grease. | -

Add grease every 3 months.

Greasing points are illustrated below.

Greasing point

5 places { | 2 places

3

4 places

MORI SEIKI GO, LTD.
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i) Z axis ball nut-

ii) Z axis linear guide (two points in the middle portion)

iii) Z axis linear guide (two points in the lower portion)

MORI SEIKl €O, LTI ,
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3 X axis limear guide
4 Y axis limear guide

MORI SEiisl GO, LTD.
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3 X axis linear guide

4 Y axis linear guide

MORI SEIKI GO, LTi
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5 X axis ball nut

6 Y axis ball nut
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2. | Lubrication

Spindlie

An oil tamk that supplies oil to
the cylinder is located im the

g spindle head. When the oil level
/ falls below the red lime, add oil.
ad Use Daphme Hydraulic 32.

MDRI SEINI GO LTD.
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3. | Air Unit (3-component air kit)

Compressed air is used for the following. (Pneumatic supply: 100 N&/min)

% Air blow: Air is blown from the inside the spindle to
the tool shank to remove dust when tools are

automatically replaced.

* Tool/clamp/ Use for the cylinder to clamp and unclamp
unclamp: tools in the manual mode.

* Pot up/down: Used for the pot up/down cylinder.

* Engagement/ A pin is used to prevent the pot from lower—

disengagement of
the pin for pot
lowering preven- used to operate the pin cylinder.
tion:

ing when the power is turned off. Air is

Oil quantity control knob

Oil supply port

— Y
"~ :

‘ | Pressure gauge

1

Q Upper oit limit line
Filter Oiler
b Lower oil limit tine
Drain cock Pressure control knob

Supply turbine oil from the oil supply port to the upper oil limit
line.

When water accumulates in the filter, use the drain cock to drain.

MORI SEikl GO. LTD.




LUBRICATION

C-825301-E

P—14

4. | Coolant

Chip bucket

The coolant tank is
separately installed to
facilitate cleaning the
tank interior and
supplying coolant.

A chip bucket can be
placed on the tank,
allowing easy chip dis-
posal.

The tank can contain 85

liters of coolant.

Cutting oil tank

MORI SEIKI GO, LTD.
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INSPECTION AND MAINTENANCE MANUAL
(ELECTRICAL SYSTEM)

1. MAINTENANCE AND INSPECTION

1) X,Y and Z Axis Rel@tions =orrerrresrr e e e P-1
1.1) X.,Y and Z Axis Overtravel and Zero Return Limit Switch «rreersrreserssrrmmessiiiniiinninen P-1
1.2)  SrOK® Of @X@S wo+sretesssessstasroreeninaeteraateeasseaassaesttaaasaastasanssaaasnnasersesaessarasseses csosessnanens P-2

2) Zero Return AQJUSTIMIBNL cerocreoreentmrmmiiaiiiittt et ittttttette et ttnstettsantestossetaocansessanassssnsannsnnsasses P-5
2.1) Zero return position e eeeesetrereesiecrseeeerennterabeteannaateanannaeenaneannn—tsennnoaraaees nnnesrnnnrnons P-5

2.1.1)  Xe@Xi§ rrrrereererrerereentiettteteittae et te s aa s et ee st e s e rar e s et e s baae fes seb et e e e st e e s saneees P-5

2.1.2)  Y-@XIS rereerenrrerrerrnrnnen e e ettt e et ettt e e e e n e e e e s n e e s e s e s eaa e s e eessarann P8

2.1.3)  Z-@XiS terereeceresereretnntt e e ettt a e st e e e rea s s s e e eea e et s e sseennras P-6

2.2) Adjustment of zero return Lo T T LI LT TTTTCPYO RN N pP-7
2.3) Calculation of positioning error ------ T TOPR eeeesemreneeesatateesrtenttnasrsarreesenttsriertantanans P-7
2.4) Input data in DATAIMIELEIS *+otv+remsesressrtoarenrametstettannnetettiiettetentt et tneiir s e ererarseeaassessorans P-7
2.5) Adjustment of SOft O.T. eoerrereirmmme ittt tetteettettettetntttaesacetasasasaresnsssssssssnen P-8
2.6) Adjustment of hard O.T. --ceeeeee eeereenerreenesenresesesstetstatt rseasetetesent atastastosioreattentrenensaserseaseoon P-8

L 2.7) O.T. ClEaAr seeveesersecscsrstereantonuntttriessnsisrirareteesesiorsssnsesessssssssesens sesssssesasssssessssanasantasssessnnnn P-9

3) ATC ReIALIONS orververeceentmrntiiiietieetitieicttterietttatiatsrtotonsteotsncerssrsssessssrsssastassesssssnssssanssssresans P-11
3.1) ATC Relation Limit SWIitCh erecreeececrecesertiimeteiitiiuomceitiomiotumeetoteetmetearurntnirasesressesaerencnnens P-11
3,2) ATC System Adjustment ................................................................................................ P-13

3.2.1) ATC parameters (Refer to Section 4 for the setting procedurg) ------seeeseseeesecnes P-13
3.2.2) ATC Motor AdJUSTITIONT o trreeenetmenent e ettt s s e reat s P-15
3.2.3) Magazine Brake AdJUSTMBNT +eeeeerrrerensetmrtt it ettt tee s e P-16
3.2.4) ATC AQJUSIIMBNT  seveerereormtotmmtetiit et teret st e ettt sesetssas st tassascesescnns P-18
3.3) ATC OPEration reeee--sreeesssstresiortmtrectetresneteteassatteaataeestnassasnrsnesrsaesessnseesssnesesnnnesconsen P-21
3.3.1) T0O!l Data ENtry «eeesesssssesseroemmemeimn ettt s e asast e st b P-21
3.3.2) EMPLy POt reeeeeseeressesmststiscentensessssestassessasessstassasastanaseentaseasssesssssensensvasasesesserans P-24
3_3_3) Magazine LT = 4] £ o R TITI NS P-24
3.3.4) M6 COMMANM rworreerereeroremssatinstnnteeetitiestnstnsseessaaneessssersaessesaneenses P-26
3.3.5) ATC RetUurn Cygla resereseerseesserostniatiantintenieeatantiasitessesssasssecnsaesssssssassassssssnsasaes P-28
3.3.6) When Return Operation Cannot be Used P-29
3.3.7) ATC !ndependent Operatfon ......................................................... P-30
3.3.8) ATC Data Display and Rewriting ..................................................................... P-31

4) Functional Tests of Major Electrical CoOmponents ««:--receeesserereenesemmtitir it eeeeieeetiaecenneess P-34
4.1)  Magnet SWILCh reeeseererrrrrmrnenre et et e et e s s e e bbb s s s e st bana s P-34
4.2) Thermal Relay ............................................................................................................... P-35
4.3) Circuit Protector (Dreaker) --eteescrersssseeettttmmiiiiititi ettt ettt et ne ettt e ettt P-36
B.8)  CONTIOI FRIAY -++ererrrveserrtenrestemtet et et st et et et e sb ettt ettt et et et et hes e s asbe s e e sbannnenraan P-37
4.5) Solid State Relay ««r--seerereerrrrmmnrieriieee e e P-38
4.6) Limit SWItCh List ceceerecesnoenmtmmmi it ettt s st s e et tra e e aa e P-39
4.7) List Of Air SOIONOId rocerrerreerararosentiotitiiitiiie ittt et ettt ettt e P-41

2. SELF DIAGNOSIS FUNCTION (LADDER DIAGRAM EXPLANATION)

1) Ladder Diagram -sceccceeemeeeees % eeesarueenefeecactaaneneeteeettetettetttettanancnanrentettetesttoentetastccnannatntnesenestestenans P-42

2) 170 INTEPFACE +rre+rererererrsstressesiiriiiirir st e st st s bbb s e s s e s s a bt b beseas P-42
2_1) lnput interface (D]) ......................................................................................................... P-42
2.2) Output Interface (D) rerremeerumremr ettt ettt ettt s e P-43
2.3) Reading the Interface Di@ram «=---sr-eseesrererrritieiinti ettt ettt et e s e sana s s ssaa e snaes P-45

2.3.0 Addrass NUMDEErS «wererosterteteatrimttteiitiiitiiiteitiiictieerettstrtsioracarerosssssessssansescssanssnnnsans P-45
2.3.2) Terminal NUMDErs «rree-seeererreesrriimitt i ittint ettt e ear e e et ranat e s baaeae e annaae P-46
2.3.3)  Signal NAMmMes «wreeorererrerraememrte et ettt sen et et s et st e e s e b e ne P-46
3) .Ladder Diagram ..................................................................................................................... P-47

3.1)  SUDBPOULING  ereerrerrmrmmmmr e et ettt s et e e ettt b e e s e e raannnnnaaeras P-48




3.2)  Ladder DIi@gram «ssewss e tesseserssm ettt e P-50
4) PC 1/0 Signal Display and Internal Relay Display (PCDGN)rrrrrsseresssrsmemssmmmsensesansesnnssenenes P-52
5) PC Ladder Diagram Dlsp‘ay ............ et esesacsesrsssenensiesensesiestaetateseesat st tteastestiesaseasaeenansrbttettstiatnes P_sz

. PARAMETER SETTING
1) PC Data Setting and Disp|ay .............................................................................................. P-56
1.1) Timer Setting and Digplay ««oreroerrretmiii i P-66
1.2) Counter Setting and Display RPN RO B R P-60
1.3) Setting and Display of Keep Relay and Holding Memory Control Data -::-seeecereecesenes P-61

1.4) Data Table Setting and Display «r:corereeereerssinnmiiirrnt et ensensanaes P-72
1'5) PC Data All Clear eseesmerestrgiatietisesaiticiaes R e e P-76
2) NC Parameter Display and Setting «:-----eeeeee R Rt P-77
2-1) Parameter D|sp‘ay .................... P R P T LR LL LR TR Y evasessscesssneis B R TT PRI P-77
2.1.1) Display of Parameters other than pitch error correction data -------c-eereerrereneneees P-77
2.1_2) DlSplay of pitch error COrrection data - cceereeeesrereserieioriieticticatticsiieatitiiiacstisiareteines P-77
2_2) Parameter Setting .......................................................................................................... P-77
2'3) Paper Tape Punch and Registration from P'aper Tape ................................................ P_78
2.3.1) Punching all parameters S P-78 -
2.3.2) Punching all parameters except pitch error correction data -c:r--ersersemsreseseeeees P-78
2.3.3) Punching pitch error correction data
2.3.4) Setting by using parameter tape «-:.-esseressieissinensens
3) PARAMETER TABLE -eoeeresreseenennes eeeennraenennnn eseensaerencestans

31) -NC PARAMETER .........................................................................................................

. TROUBLESHOOTING
ERROR LIST
Error code 1~3
Error code 4~8
Error code 9
Error code 13~17
Error code 18~23
Error code 24~28
Error code 29~32
Error code 33~36
Error code 37~39
Error code 40~42
Error code 43~46
Error code 47~49
Error code 50~53
Error code 54~57
Error code 58~60
Error code 61~62
Error code 63~66

ErrOr GOME B7 --o-ssrereesresensioreesiommerie ittt st a e sttt b B AT
#1)  B.C.D. Code and Binary Code -+ -t sersresrssssisismsinst ettt s P-105
*2) Timing Chart of Magazine Rotation Signals A, B, and AT T T T SXRTTITATTIALT P-106
5. MAIN MOTOR DRIVE UNIT
1) Spindle rees e eetteteeeeeeeeneaeassessasiessanteseneeeesantentatseieseerhetoarsaret e eer e anaietatesasssteatttrataetrstaas P-108
1.1) Spindie Head Limit Switches
1.2)  Spindle Speed AdJUSTMENT -wwrertesrsttmsessitis i bt
1.2.1) Spindle Speed PATAIMELES ++r++sr sesserstsstariires ottt sttt s P-109
1.2.2) Command voltage AdjUSLMENt: «-:terttarsssserirrsisiis ittt ereererees P-109



1.3) Orientation Adjustment
1.3.1) Orientation parameter (PC parameters)
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MAINTENANCE AND INSPECTION

X, Y and Z Axis Relatidns

X, Y and Z Axis Overtravel and Zero Return Limit Switch

ke
SEIK!
o & ==
.r T T
| R |
| o I |
| T vas
» | : ‘ over travel |

L | |
‘ X axis ‘ Yaxis

for zero return
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1.2 | Stroke of axes
5 1 l ‘ Stroke | 1 ' 5
ZRN
+0OT (soft) . - —OT(soft)
+OT (hard) . ) —OT (hard)
Strokes
X axis: 560 mm /,;3
Y axis: 410 mm Q“a

Z axis: 460 mm

Parameter Numbers for Stroke Adjustment

° Backlash amount (setting values: -9999 % 4+9999, unit: 1/1000 mm)
 No. 1851
° Reference (zero return) point (setting values:
-32768 Vv +32767, unit: 1/1000 mm)
No. 1850
Soft0.T. (setting values: -99999999 V499999999, unit: 1/1000 mm)
No. 5220 + direction soft limit

o

No. 5221 - direction soft limit

Parameters must be set for each axis; for example, No. 1851 of

X stands for X axis backlash.

MORI SEIKI GO, LTD.
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X axis
=g ———— . = ; jud
Fé‘ L Zero return
l I . 4 (LS1)
T — Ll
[I
/ —
:ivsizntravel Protector cover
(Front)
Y axis
L L
Y axis sevo ] 3 2 N
motor cover
_a————
—_ . o =g ”l
/ = = (Right side)
Y axis Zero return(L.S2)

renear guide

(Between column and table)

Column
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Z axis

\=

—

/

Spindle head

S~
Over travel (LSZ1)

Zero return(LS3)

MORI SEIKI GO, LTD.
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.2.1.1 | X-axis

2.{Zero Return Adjustment

® Properly input backlash (parameter No. (1851) for all axes

before

° Set zero return point setting parameters (No. 1850) of all

axes to O.

2.1 | Zero return position | (reference point is obtained)

Set the zero return position as shown below.

Spindle center

X+ —-— —_— X—

Zero return position
L 280

X-axis reference point is at the center of the table.

® 1] ——--

Tabie

Block gauge

(1) Set a block gauge on the table end using a magnet or other

means as shown at @

(2) Set the dial gauge (or lever type dial test indicator) on
the spindle to 0. Also set the present position counter to O.
Press and buttons on the RELATIVE display.

(3) Move the block gauge to the other end as shown at .

(4) Move the table until the reading of the dial gauge (or

lever type dial test indicator) coincides with that

MOR! SEiKi GG. LTD.
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ﬁ\ | | | D-825301-E
3! »

obtained at (:).
Note the present position display.
’ (The table center is half of the displayed value.)
(5) After the table is moved to the center reset the present

position display to O.

2.1.21Y-axis

Y+ e—— —_—— Y
| By |
205
{
Zero return Spindle center
position(ZRN)

The Y-axis reference point is located at the midpoint

between the two central grooves.

== =
==

(1) Set a lever type dial test indicator on the spindle, and

locate the midpoint between the two central grooves.

(2) Set the Y-axis present position display of the table center

point to O.

2.1.3'.@

Z-axis reference point is determined by the relationship between

the ATC and the spindle head.

o Zero return adjustment (from reference point determination to

parameter setting) should be done for one axis each time.

MORI SEIKI GO, LTD.
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Adjustment of zero return dog

(1) Perform zero reﬁturn operation.
(2) Adjustment the dog position so that the readings of the
present position display are as follows.
X axis 270.000 280.000 mm
Y axis 195.000 205.000 mm

Z axis According to the ATC adjustment.

Calculation of positioning error

(1) After dog position adjustment, perform zero return operation
again.

(2) Note the present position display.

(3) Calculate the difference between the position to be returned

and the actual zero return position (when not adjusted).

Input data in parameters

Setting value: -32768"V+32767 (unit: 1/1000 mm)

Parameter No. 1850 X X axis
1850 Y Y axis
1850 z Z axis

When the reference point (zero return point) is shifted to the

+ (~) position, set + .(=) value.

MGRI SEIR] GO, 470,
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2.5 | Adjustment of Soft O.T.

Input values determined for parameters (unit: 1/1000 mm)

Parameter No. Setting value
5220 X X + direction soft limit 1000
5220 Y Y + direction soft limit 1000
5220 Z Z + direction soft limit 1000
5221 X X - direction soft limit -561000
5221 Y Y - direction soft limit -411000
5221 2 Z - direction‘ soft limit ~461000

2.6 | Adjustment of hard O.T.

(1) Perform zero return.

(2) At this time, make the soft 0.T. on and adjust the dog

position so that a movement of 5mm results in hard O.T.

MORI SEIKI GO. LTD.
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0.T. Clear

a) Soft 0.T. clear

If any axis travels to the stroke end due to misoperation or
mulfunction, the O0.T. alarm is issued. This alarm can be
cleared by returning the misoperated axis and pressing the
reset button.
This machine retains the memory of the machine coordinates even
when the power is turned.off. If. the axis is moved when the
power is off, therefore, the machine coordiantes will change,
which in turn may cause an 0.T. alarm even if the axis is
located in the stroke.
This alarm is cleared by the following procedures:

i) Turn off the power to the NC unit.

ii) While pressing the E:] and{::] data keys at the same time,

press the POWER ON button. v

iii) In several seconds, the IPL menu display will appear as -

shown below.

procedure:

j R—

y R

3 e .
4 SETTING

| R—

6 END IPL

iv) Press the and keys.
. The message "CHECK SOFT OT AT POWER POWER ON" will appear.
v) Push the key.
vi) Push the [6] and keys.
vii) NC is restored to its normal display.
viii) Perform zero return for all axes.
Note that the machine coordinates are cleared to "0" only

when zero return of all axes is completed.

MORI SEiI CO. LTD,
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b) Hard 0.T. clear
If the soft 0.T. does not work, this machine activates the hard
0.T. to stop machine travel.
When the hard 0.T. switch is turned on, the alarm message "V
READY OFF" is displayed. When the hard 0.T. switch is turned
on, the power supply to the velocity control unit is cut off,
inabling the machine to move in all axes.
This hard O0.T. is cleared by the following procedure.

i) While pressing the EMG RELEASE button located on the right
side of the control panél, press the reset button to clear
the alarm message 'V READY OFF".

Do not release the EMG RELEASE button until the axis is
returned to its normal zone. ‘

ii) Press the POWER ON button to activate control on, then
manually return the axis from the hard 0.T. zone to the

normal zone.

Notefthat all O0.T. switches are inoperative when the EMG
RELEASE button is pressed. Pay careful attention when moving
the axis.

The EMG RELEASE button is located on the right side of the con-

trol panel.

EMG RELEASE button

MORI SEIKI GO. LTD.
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ATC Relations

ATC Relation Limit Switch

Arm [Spindle head]
(o] (o]
LS1l4 )
3 i (Arm reducing point)
LS15 (Arm
down ~ Ls21
check) —~— (Arm origin point check)
|HIHHH|HHHH
e o} 1 oo]
(o} (o]
Arm — [ ]_J@0]
I
Y/
Spindle
o |0
LS18 (Tool ""hu
clamp  check) T -
— -
— | —
LS19 1520

(Orient pin \ LS % BJ /(Orient pin
IN check) ~ ° }// OUT check)

MOR! SEiKl GG, LTD.
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Magazine

LS12 (Magazine rotation signal Z)

LS17 (Pot down check)

LS10 (Magazine rotation signal A)

LS11l (Magazine rotation signal B)

'MORI SEIKI GO. LTD.
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3.2

3.

2.

ATC System Adjustment

1

1ATC parameters (Refer to Section 4 for the setting procedure.)

Data table control parmeters

NO. |ADDRESS !PARAMETERS gﬁiAOF OFFSET | SPECIAL ﬁgéLg
000 | 0000 10

oor |pooo2 | 0ooooo1o 10

002 |poo1o | 00000010 1
003 |D0018 | 00000010 S:fzei gf
004 | D0026

005 |D0034

006 | D0042

007 | D00S0

008 | 0058

009 | D0066

010 |D0074

Be sure to set the data table control parameters as specified

this table.

of DATA" column of NO. 003.

in

Set the number of pots + 1 (17 or 31) to the "No.

Timer
. . S
No. Specification et value
(msec)
T7 Determines the effective braking time for .400
the arm and magazine motors.
T11 | Determines t§e pot up/down movement 5000
nonitoring time
T12 Determines the arm lowering monitoring time 2000
T13 Détermlnes the arm deceleration monitoring 2000
time. -
Determines the arm forward rotation time
T1l6 | when the arm operation is restored from the 496
arm deceleration signal activation state.
Determines the allowable time limit of
TL7 an ATC return cycle. 15000

MOR! SEiK] GO. LTD.
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Cipa . S ie
No. ‘Specification et value
(msec)
Determines the time between the activation
of the magazine coincidence count signal
T19 | and the deactivation of the rotation output.
This timer is effective only when bit 7 of
PC parameter K6 is 1.
Keep relays
J . S lard
No. Specification tang
setting

Bit 1 | 1l: Presence of a tool in a 'pot is not checked.
of KO | O: Presence of a tool in a pot is checked. 0
This parameter is not used after Serial No. 83.

Bit 2 1: Magazine stopping is possible by resetting.

of K4 | 0: Magazine stopping is not possible by 1
resetting. .

Bit 5 1l: Tool diameter discrimination is executed. 1

of K4 | O: Tool diameter discrimination is not executed.

Bit 6 | 1: MO2 and M30 are output immediately. R

of K5 | 0: MO2 and M30 are not output immediately during

‘magazine indexing.

Bit 2 1: K15 is not automatically compensated for when
of K6 "an abnormal stop has occurred during a return
cycle. ' ‘ 0
0: K15 is automatically compensated for when an
abnormal stop has occurred even during
a return cycle.

Bit 3| 1l: The brake is activated immediately when the

of K6 magazine coincidence detection signal (LS11)
is turned on. 0

0: The brake is activated after the magazine
rotation output is deactivated and when the
time set to K14 (forward rotation) or K16
(reverse rotation) elapses.

Bit 6 | 1: The magazine and arm brake timings (K14 to

of K6 K16) are automatically compensated for when
an abnormal stop has occurred. ‘

J: The brake timings K14 to K16 are not
automatically compensated for.

Counter
No. | ADDRESS PRESET CURRENT
5 Clé6 Number of pots: 16 or 30 | Current position of
magazine

MORI SEIKI GO, LTD.
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3.2.2 | ATC Motor Adjustment

Both ATC double arm and magazine are driven by an AC motor.

A DC type brake is used.

MS3F oL3 MS5M u3
< e L 1 a
Rz > 1R 1R
V3 MAGAZINE
sz > i} 1 i o M3 ) MOTOR
o 0.4KW
w3
T2 > | 1 i o
uesa  us
MS'SR 1! o
1 va MAIN ARM
41 o M 4 ) MOTOR
. 0.4KW
} o
S E— ms4_|

8oV
oc |
sov
. |fe
—
DC 2
ov
§ I AR—

The MS3 and MS5 are reversible contactors and MS4 is a standard

contactor.

No. Specifications PCDGN
MS3F ATC normal rotation Y1.0
MS3R | ATC reverse rotation Yl.1l
MS4 ATC braking Y1.3
MS5M | Magazine motor drive Y1l.4
MS5A | Arm motor drive Y¥1.5

MOR! SEIKI GO LTE.
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(Example) Magazine reverse rotation ..... MSBR, MS5M ON
Magazine braking = = ..... MS4, MS5M ON
Arm normal rotation = ..... MS3F, MS5A ON

Arm braking «e... MS4, MS5A ON
* Procedure for adjusting the double arm brake
1) Remoﬁe the tool loaded in the spindle.
2) Command "M31; M35;" in the MDI mode.
(The field hold lamp and ATCHP lamp blink.)

3) Push the button. (Continue to press it until the arm
stops.) Removing the front cover from the magazine reveals
the limit switch (LS21) for checking the arm original posi-

- tion in the lower right corner. If this switch is located
in the center of the dog, it indicates that adjustment is
completed. |

4) When the LS21 is off the center of the dog, adjust the brake
by varying the valueiof PC parameter timer K15.

Note) If bit 6 of PC parameter K6 is 1, K15 is automatically

compensated for when the arm causes an improper stop.

Magazine Brake Adjustment

1) Select the MANUAL mode. N\

[ (d
2) Press the magazine start button .(::). and release it at the
L) (]
appropriate time. .

~ 3) At this time check the position of the magazine. If the

pin wheel is at the 45° position (center of positioning),

this adjustment is completed.

The pin wheel should
be located near here.

4) When it deviates from the center of positioning, adjust the
PC parameter keep relay K14 for normal rotation or K16 for

reverse rotation.

MORI SEIKI GO, LTD.
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5) After adjusting the magazine brake in the normal rotation,
adjust the brake in the same way for the reverse rotation.
(The magazine can rotate reversely only in the automatic mode.
Since a tenchnical random memory is used, use a T code that

calls a tool which will cause a reverse magazine rotation.)

Note 1l: Only up to 72 msec can be set to K14 and K16.

If the magazine is stopped too quickly even when
72 msec (all zero) is given, set 1 to bit 7 of K6
and set 20 to 39 msec to T19.

Note 2: 1If bit 6 of PC parameter K6 is 1, the values for
K14 and Klé are automatically compensated for
when an abnormal stop has occurred during magazine
indexing in the automatic mode.

Therefore, brake adjustment is possible even when
the break-in operationAby T codes is performed for -
30 minutes in the automatic mode.

The following parameters are used to set the braking timings

for the arm and magazine drive motors.

If bit 6 of K6 is 1, the parameter values will automatically
change when an abnormal stop has occurred.

The table below indicates the parameter-time relationship.

Bit 7| Bit 6 | Bit 5| Bit 4 | Bit 3 | Bit 2 | Bit 1 |Bit O Time

0 0 0 0 0 0 0 0 72
msec

0 0 0 0 0 0 0 1 8
msec

0 0 0 0 0 0 1 0 16
msec

0 0 0 0 0 1 0 0 24
msec

0 0 0 0 1 0 0 0 32
msec

0 0 0 1 0 0 0 0 40
msec

0 0 1 0 0 0 0 0 48
msecC

0 1 0 0 0 0 0 0 36
msec

1 0 0 0 0 0 0 0 64
msec

MOR] SZiKi CO., LT1.
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Determines the time from the deactivaiton of
K14 | the magazine rotation output during magazine
forward rotation to the activation of the brake

Determines the time from the deactivation of
K15 the arm rotation output to the activation of
the brake

Determines the time from the deactivation of
K16 the magazine rotation output during magazine
reverse rotation to the activation of the brake

Note: If 1 is set at two or more bits, that used at the

lowest bit (shortest time) has priority.

3.2.4 | ATC Adjustment

1) Move the pot up-down cylinder vertically and adjust the gap

between it and the roller to about 1 mm in the up position.

Move the cylinder up and down.,

Roller

O_.

——T About 1 mm

2) After confirming the action of limit for pot up-down opera-
tion, check that all pots can move smoothly into the pot
holder.

__— Pot holder

3) Load a tool into the pot and move the pot down.

Mount the arm and adjust the grip height using the height

adjusting nut.

MORI SEIKI GO, LTD.
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Arm shaft

Arm Pressure flange
\\\ for span ring

Grip Helght adjusting nut

4) Raise the pot to load a tool into the spindle.

° Adjust the Z-axis zero return so that the height on the

main spindle side is the same as that on the pot side (3).

° Secure the grip to the arm while aligning it to the tool.

In this state, adjust the orientation position using the

hex socket set screw located om the side of the spindle head.

5) Replace the ATC drive motor with the adjusting handle.
o

shaft gear as much as possible.

Rotate the sector gear fully

clockwise using the handle.

Reduce the backlash between the sector gear and the arm

In this state, align the Arm shaft
gear

grip to the tool in the \J’

spindle, tighten the span 5 o Sector

ring and secure the arm to 0O gear

the arm shaft.

Note: When tightening this span ring, use three hexagonal

bolts only temporarily since there is no sufficient

space to use a hexagonal wrench. Replace them with

a cap bolt as the arm is lowered.

6) Drive a tool lock pin into the arm.
Allow the hex socket set

Hex sokcet:-____:l;r

screw to push the push set screw ,FL

rod so that the lock pin  Lock nut-//// qq B

slips in completely with- Arm shaft"”/’4 i
out applying force when

. . Push rod
the arm is raised, then

secure it with the lock Zi;k :]‘\

Tool

nut. ’ lock pin

MOR! SEIK] GO. LTD.
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7) Rotate the handle to activate the ATC and check the follow-

ing points.

1 That the

grip slips in smoothly without the tool lock pin

interfering with the tool,

2 That the

3 That the
ed,

4  That the
the 180°

Note: If

tool is not clamped when the arm is lowered,

tool is completely gripped when’the arm is lower-

tooth trace of the sector gear matches that of
rotation gear,

not, adjust the 180° rotation gear using the hex

socket set screw.

Cap bolt

180° rotation gear

Hex socket set screws (on
each side)

(The gear can be moved in
either direction by the
screws.)

5 That the pull stud bolt does not contact the tool posi-

tioning keys on the both side when the tool is loaded on

unloaded.

pindl
ﬁa ﬁa Tool posi-
tioning key
When the tool - When the tool
is unloaded is loaded in
from the spindle the spindle

8) Mount the ATC drive motor and perform the ATC operation.

Perform the same check as in step 7.

In addition,

repeatedly check to see that the ATC returns to

its home position.

MORI SEIKI GO LTD.
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3.3 ATC Operation

3.3.1 Tool Data Eatry

(a) Press the NC/PC|key to select the PC display.

The basic PC menu will appear.

[ PCMDI | PCLAD | PCDGN | PCPRM|

]

(b) Press the [PCMDI| soft key to select the selection display.

2. ALARM

PAGE SELECT

1. TOOL ENTRY

NO.1 NO.2

PC

Fig. 1 Selection display

(c) Press the soft key to select the tool registration

display.

01:
02:
. 03
04:
05:
06:
07:
08:
09:
10

TOOL ENTRY
SPINDLE TOOL SP:0006

(MG)(T)

000
000

: 000

000
000
000
000
000
000

: 000
(DATA SET) MG[

(MG) (T)
11:0000

©12:0000

13,0000
14:0000
15:0000
16:0000
17:0000
18:0000
19:0000
20:0000

NEXT TOOL (0000)
EMPTY POT NO.(00)

(MG)(T)
21:0000
22:0000
23:0000
24 :0000

T

WRITE

Fig. 2

Tool entry diaplay
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(d) Tool data entry procedure
1) Use the data set section [DATA SET MG( ) T( )] to input .

data.

Enter data using the number keys on the keyboard and press
the INPUT key. The input data will be displayed at the

position on the data set section where the cursor is located.

located.

2) After checking the input data on the set section, press the

WRITE soft key. The data is set and the data indication

-on the setting section will disappear.

3 i)

ii)

iii)

iv)

Tool data cannot be registered during the ATC cycle or
magazine rotation.

Data setting is possible only for the entry of the tools
in the magazines and the tool to be loaded in the spindle.
Data for empty pot and for next tool are only indicated.'

To register a tool data to the spindle tool, input O to

'MG. To register tools to magazines, input the corresponding

numbers to MG.

If a tool number which has been registered is input,
"*ALREADY USED*" appears.

If an unusual value is input, "#*MISS SETTING*" appears.
appears.

Thus, input data is not set. The error indication will
disappear when new data is input.

Repeat the above steps to set the tool data.

Remember that the most significant digit of each

4-digit number must be set as follows.

Large diameter tools : 9
Medium diameter tools : 1l to 8
Small diameter tools 0

To return to the NC display after entry, press the INC/PC‘
key once.

To return to another PC display, press the NC/PC] key twice.

" MORI SEINI GO, LTD.
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(e) Setting spindle tool data

Change the spindle tool as described below.

i)

ii)

iii)

iv)

v)

vi)

vii)

Select the manual mode (handle, step, jog, rapid or zero
return).

Press the tool unclamp button and change the tool. If the
spindle tool number is the same as the number of the
previous tool, setting is complete. If not, advance to step
iii).

Select the MDI mode. Set the key switch on the control panel
to EDT OK.

Register tool numbers in the same manner as described in
steps (a) to (c¢).

Check whether it is possible to return the spindle tool to
an empty pot whose number is shown in the tool entry
display.

A pot which is indicated as empty must not be loaded with

a tool. A ‘

Press the key twice. Then press the [PCPRM| and [KEEPRL]
keys in that order.

Move the cursor to K1l and set the number of the pot to which
the spindle tool is returned using a binary code (*1). When
the spindle tool is returned to the No. 13 pot, for example,
set 00001101.

viii) Set the spindle tool diameter to K13.
Small diameter tools : 00000001
Medium diameter tools : 00000000
Large diameter tools : 00000010
(*1) Binary code (binary notation)
Bit 7 Bit 6 Bit | 5 Bit | 4 Bit 3 Bit | 2 Bit| 1 Bit| 0 Bit
4 3
pata| 12827 | 642 | 3227 | 1602%) | s2h) | 42D | 202Y | 1%

"15" for example is 8 + 4 + 2 + 1. "1" is given at bit 4,
bit 3, bit 2 and bit 1. Thus "15" is represented by
"00001111" in binary notation.

MORY SEIXI 0O T,
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3.3.2 | Empty Pot

The empty pot is defined as a pot to which a tool located in
the spindle is to be returned.

When a tool change is made under the condition that there is a
tool in the waiting pot but no tool in the spindle, the pot

number is registered as the empty pot number.

After that, as far as tools of the same diameter are changed,

the empty pot number is not changed. When a tool change of
different diameters is commanded, the tool located in the spindle
returns to the empty pot and the waiting pot is designated as ’ giéw}
the new empty pot.

(For details regarding tools of the same diameter or different
in diameter, refer to the Programming Manual.)

Empty pots can be indexed by a TO command; An M33 command,
identical to a TO3;M6 command in function, indexes the empty

pot to replace tools and allows the tool located in the spindle
to return to the magazine.

The empty pot is designated whether the tool diameter discrimi-

nation is effective or not.

3.3.3 | Magazine Indexing

The magazine indexing position is detected by the ring counter

using the origin (pot 1) as the standard. After the initial
start-up or when the magazine indexing was interrupted, the
counter is initialized. In this case, the zero return of the

magazine must be performed. Otherwise, counting will not start.

i) | Procedure for magazine zero return

(a) T command
The zero return of the magazine is éutomatically per-
formed by commanding a T code, and the desired tool
is indexed.

The sequence is described below.

MORI SEIKI GO. LTD.
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T xxxx command

Magazine nor-
mal rotation

Indexing of
pot 1

i

The direction of magazine rota-
tion in which the .pot correspond-
ing to the commanded T code is
indexed faster is determined.

(b)

f
Magazine normal
or reverse rota-
tion

Completion of T
XxxXxXX indexing

When a T command calling pot 9 is given, for example,
with pot 1 indexed after the initial start-up, the
magazine rotates a full turn in the normal direction

and a half turn in the reverse direction to complete

the indexing.

Manual .indexing

In the manual mode, pressing the MAGAZINE ROTAT;ON
button located on the control panel causes the magazine
to turn in the normal direction. Releasing it stops
the magazine.

In this case, even if zero return is not completed as
mentioned above, it can be automatically performed by
allowing the magazine to pass from pot 16 to pot 1.

As described above, zero return of the magazine is
automatically performed in- all cases and does not
require any special operation. Note that tool replace-
ment is impossible without completion of the magazine
zero return. (Even 1f a command is given, it is treat-
ed as an error.) Therefore, be sure to give.a T com-

mand prior to tool replacement.

MOR) SEIKI GO. LTD,
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3.3.4

ii) | Confirmation of current magazine position

The current magazine position can be confirmed on the PC
display, which is obtained by following the procedure be-
low. i
1) Press the key to obtain the PC display.
2) Press the soft key to cause the PCPRM menu dis-

play to appear.
3) Press the COUNTER Soft key.
The CURRENT value of ADDRESS 16 on the counter stands for
the current position of the magazine.

NO  ADDRESS PRESET  CURRENT

05 Cc.18 16(*) (Current magazine position)

* "30" is preset when 30 tools

are used.

M6 Command

The M6 (tool change) command has the following interlocks.

i) The Z axis must be in the zero return position.

ii) The Y axis must be in the minus side from -100 mm in the
machine coordinate system, or it must be more than 100 mm
from‘the zero return position in the minus direction.

iii) Magazine indexing must have been completed. '
(An M6 code cannot be commanded when no magazine indexing
has been done after the initial start-up or when magazine
indexing has stopped midway.) ,

iv) The arm must be at the origin (with the ATCHP lamp lit)
and the pot must have risen."

v) KEEPRL K8 of PC must be "0."
vi) The return operation or the independent operation must not

be being carried (with the temporary stop lamp blinking).

MORI SEIKI GO LTD.
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M6 Flow Chart

Start

Pot lowering and orientation

Arm forward
movement

Is fgé\iool‘

changed with a N
different
diameter
tool?

Empty pot
indexing

Pot lowering

Arm forward
movement

Has arm

———<__deceleration

detected?
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3.3.5

®

Has arm
—— origin
N g

detected?
~N—

ERROR

¢

Pot rising

Finish

ATC Return Cycle

If the double arm stops halfway during the ATC cycle, perform

the return operation as described below.

1)
2)

3)

4)
5)

6)

Press the reset button.

InputlﬁMSl; M35;" in the MDI mode and préss the start button

on the MDI/CRT panel. The temporary stop lamp and the ATCHP |
lamp will blink alternately. ’

Make sure that the Z axis is at the origin and that the Y

dxis is in the minus side from -100 mm in the machine coordinate.
Also, make certain that thé double arm is not interfered With.the
work when the arm rotates. If there is a possibility of
interference, change the mode to HANDLE, and move the arm to

a safety area.

(When the mode is changed to HANDLE, command M35 once again.)
Press the temporary stop button.

The arm rotates in the reverse direction and the tool is

returned its state prior to the M6 command.

To ensure safety, check the PC data table display to make

sure the tool data is correct.

-
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3.3.6

When Return Operation Cannot be Used

When return operation cannot be used, return the ATC to the

original position in the following manner.

1) Press the RESET button.

2)

3)

4)

5)

6)
7)

8)
9
10)

11)

12)
13)

Input "M31;" and press the START button on the MDI/CRT
panel. The temporary stop lamp will blink.

If the pot has lowered, proceed to step 9.

If the pot has not lowered, proceed to step 4.

Change the mode to HANDLE.

Index a pot which will not cause interference using the
magazine index button.

Confirm that the Z axis is at the origin and that the Y axis
is in the minus side from -100 mm in the machine coordinate.
Also confirm that the double arm is not interfered with the
work when the arm rotates. If there is a possibility of
interference, move the'arm to a safe position. '
Return the.mode to MDI. ,

Lower the pot by referring to "7. ATC Independent Operation."
Enter "1" for PRESET of counter CO in the PC display, and
press the temporary stop buttonm.

The pot is then lowered and the PRESET value will change
from "1" to "0."

Press the button.

Command '"M35;." The ATCHP lamp will blink.

Press the button for normal rotation of the arm or
press the button for reverse rotation of the arm.

When the button is pressed continuously, the arm reaches the
original position and stops.

Once the arm has returned to the original position, press

“the RESET button. Make sure that the ATCHP lamp is lit

while the temporary stop lamp continues to blink.

Press the button to obtain the PC display.

Input "2" for PRESET of counter CO in the PC display and
press the temporary stop button. (For details, refer to
3.3.7.)

The pot is then raised and the pRESET value will change from
ll2|| tO "O 1t
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7

14)

15)
16)

17)
18)
19)
20)

Remove the spindle tool in the manual mode, and return it to
the magazine pot.

Return the mode to MDI.

By referring to the tool data registration, set the tool
which is being replaced. (See the display of data table #3.)
Press the soft key. ,

Set all K8, K11 and K13 data to "0."

Press the RESET button.

Command "M32."

ATC Independent Operation

i)

Pot up/down and orientation pin out/in

Pot up and down and orientation are independently operated

in the following manner.

1) Input "M31." The temporary stop lamp will blink.

2) Press the | NC/PC| key to obtain the PC display.
The basic PC menu will be displayed.

[ PcMDI | PCLAD | PCDGN | PCPRM | |

Press the | PCPRM| soft key to cause the next menu to

appear.

[ TIMER | COUNTR | KEEPRL | DATA | POS |

3) Press the | COUNTR | soft key. The counter display will

appear.

COUNTER

NO. ADDRESS PRESET CURRENT
01 €60

02

03

15

Fig. 3 Counter display

MORI SEIKI GO, LTD.
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4) Input the desired code in table 3.1 to PRESET of CO0, and
press the temporary stop button. The operation correspond-

ing to the code will then be performed..

Code Operation

1 Pot down

2 Pot up

3 Orientation pin in

4 Orientation pin out

Table 3-1 Independent operation
code table

.ii) | Double arm independent operation

For independent operation of the double arm, turn the double

arm motor according to the procedure below. In this case,

take special care because no interlock is provided.

1) Input "M31; M35;" in the MDI mode. The temporary stop
lamp and the ATC origin lamp will blink alternately.

2) Press the button for normal rotation of the double

arm or press the [::] button for reverse rotation of the
double arm.

When the button is released, the brake stops the arm. If
it is pressed continuously, the ATC stops at the original

position.

3.3.8 | ATC Data Display and Rewriting

i) | Display ' . ¢

Parameters K9 and K8 are used to store machine
states. Parameters K10, K11 and K12 are stored
as binary codes. Parameter K13 is used to store
the spindle tool diameter. The following des-
cription in each bit is effective when the bit
is 1.

MOR! SEII 0. LTD.
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7 6 5 4 3 2 1 0
K9 ATC8M | ATC7M | ATC6M | ATCS5M | ATC4M | ATC3M | ATC2M | ATCIM

ATCIM: ATC start was commanded and pot down and orientation
command signals were transmitted.
ATC2M: Pot down and orientation were completed and arm

normal rotation command signal was transmitted.

ATC3M: The arm down was completed and the pot up command signal
was transmitted for replacement of a different-diameter
tool. The current magazine value at the time of ATC cycle.

The pot up eas completed and the empty pot indexing started.
ATC4M: - (Only for replacement of a different-diameter tool)

The pot up was completed and the empty pot indexing began.
ATC5M: (Only for replacement of a different-diameter tool)
The pot up was completed and the empty pot indexing began.
command signal eas transmitted.
ATC6M: (Only for replacement of a differént—diameter'tool)
The pot down was completed and the arm normal rotation
command signal was transmitted.
ATC7M: The arm reached the deceieration point and the arm stop
command.signal was transmitted.
ATC8M: The arm stop was completed and the pot up command

signal was transmitted.

7 6 5 4 3 2 1 0
K8 , OPCM MWF
NWF: The ATC cycle is being executed.
OPCM: Tools of different diameters are being changed.
7 6 5 4 3 2 1 0
K101 128  e4| 32 16 8 4 A !
The current magazine value at the time of ATC cycle
start is stored in memory in the Binary code.
This data is used for the return cycle and does not
required rewriting in normal cases.
7 6 5 4 3 2 1 0
kil 128| 64 32 16 8 4 2] 1

The empty pot number is stored in memory in the
B.C.D. code.
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ii)

SMP2 and LGP2l are data for the return cycle‘

require rewriting in normal cases.

Rewriting

7 6 5 4 3 2 1 0
K12 128 64 32 16 8 4 2 1
The previous empty pot number is stored in memory in
the B.C.D. code.
This data is used for the return cycle and does not
require rewriting in normal cases.
7 6 5 4 3 2 1 0
K13 LGP2 SMP2 LGP1 SMP1
SMP1: The empty pot is for small diameter tools.
LGP1: The empty pot is for large diameter tools.
SMP2: The previous empty pot is for small diameter tools.
LGP2: The previous empty pot is for large diameter tools.

and do not

All the data described above are retained even after power

interruptions and used for ATC and return cycles.

Even the

ATC cycle is interrupted for some reasons, these data will

restore normal values by performing the ATC return cycle.

However, if the mechanical state is forced to return to the

ATC original

be corrected

1) Press the

2) Press the

3) Press the

position as described in 3.3.6 these data must

to the normal values by the operator.

NC/PC| key to obtain the PC display.

PCPRM| soft key.
KEEPRL| soft key.

4) Move the cursor to the address requiring alteration, and

enter the data.
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Functional tests of Major Electrical Components

Magnet switch
Magnet switch

SRCa3631-05 a
[ o ] - Spring holder
aeleele
1 3 5 15 13 Symbol ami terminal code i
OO 1 3 5 15 13
I I R I o
2 2 5 16 1 TTT Lol
2 4 6 16 14
@ X @L@ ® 20— P —ob | @)

The magnet switch is used to start and stop the induction motor.

a) When the magnet switch is not ///

switch body. ‘ \\\\\j;]

b) When the magnet switch is

functioning (energized):
The movable contact spring [:]
holder is flush with the

/-y

functioning (energized):

The spring holder retracts

4

approx. 4mm from the switch body.

=
C

IS
3
3

Notes:

1) The spring hplder is sometimes kept retracted even though the
magnet switch is not functioning (even though the coil is not
energized), due to contact fusing, or other faulty'contacts may
be caused by the presence of dust or éther foreign matter on

the contact and movable portion.

2) For some troubles, check if the voltage is applied to the
magnet switch coil by connecting a multi-tester (V.A. Ohm meter)

between terminals a and b.

- MORI SEIKI GO. LTD.
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4.2 | Thermal Relay

Auxiliary contact

This thermal relay is used to prevent overcurrent from flowing
into the motor and burning it.
a) Amperage setting dial )

Do not touch this dial since it has been appropriately

adjusted in accordance with the motor used.

b) Reset rod
When overcurrent flows to actuate the thermal relay, this

rod pops out. After two or three minutes, push this rod to

reset it.

Note 1. Frequent activation of the thermal relay can be caused
by defects in the motor or by mechanical parts being

too tight and causing an overload.

MOR! SEIXI CO. LTD,




: D-825301-E
y MAINTENANCE AND INSPECTION P36

4.3 | Circuit protector (breaker)

The circuit protector (NF) functions similarly to a fuse. A fuse
must be replaced once it has been blown. A circuit protector,

however, can be reused repeatedly by just pressing the ON button.

a) Normal state

ON button is press in, indicating
no abnormalities is the electric

circuit.

b) Abnormal state

When an abnormality, such as short
occurs in a circuit after the
circuit protector, the ON button
pops out to cut off current flow, :
protecting the circuit.

After correcting the trouble,

press ON button.

MORI SEIKI GO, LTD.
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4.4 Control relay

Control relay (OMRON-MY2/MY4) can be checked for operation by

observing the contact.

a) When the relay is not functioning (energized):
The relay functions when the

relay coil is energized to

Stationary contact {upper side)
Mmﬁﬂiﬂfﬁfi\\\\ / attract the movable contact to
. . the coil. When the relay is not

functioning, the movable contact

Spring is in contact with the upper

’///// . stationary contact due to a

spring pressure.

// ‘Yﬁ ‘ The contact that closes to allow
Stationary contact
Coit {lower side) current to flow when the relay

is not functioning is called the

"B-contact".

Symbol: ———ﬂ4ﬁ———

b) When the relay is functioning (energized):
The movable contact is attracted

to the lower stationary contact

o by the energized coil, which

means that the current flows
DCZ4V4)&= into the other circuit.

The contact that closes when the

relay functions is called the
"A-contact" or ''Make contact'.
When the A contact closes, the
B contact opens and current does

not flow.

Symbol: ————ﬁ F————
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4.5 Solid State Relay
The solid state relay, abbreviated as S.S.R., 1is a semiconductor
switch for controlling DC input and AC output.
The state of this relay can be checked by viewing an LED. The
LED side to the solid state relay lights when the relay is turned
on and goes off when the relay is turned off.
MODEL G3L-102PL1 T
MODEL G3L-202PL1 :
30 or less
8
B 4-Hli=s0.8
3t
Terminal layout
(BOTTOM VIEW)
M— ‘ 1
i -4 3+ -2 1 i
+ e [COR0H—
Insulation . . . 1/0 waveform (with
method Circuit diagram resistance load)
Load power supply
Photo- o Photocoupler : = X o VoltageJ/\vf\ YA
) gyl B f7a} YriTriac T 2 E I o
cowler | 1S IR |1 [ v (BB [Eae— ol
O— s §° =] =e—0 338 Load-—-ﬁgc. X g
current
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.7

List of Air Solenoid | (Made by Shoketsu)

Solenoid Operation Model PCDGN

number
SOL Pot up/down Yl.6, Y1.7
SOL Orientation Y2.0
SOL Tool unclamp Y2.1

MOR! SEIN] GO 170,
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1. Ladder Diagram
Machine operation is controlled by a Programmable Controller (PC).
The PC program is represented by a ladder diagram which is composed
of an I/0 interface, ladder diagram and address table.
2. | I/0 Interface
2.1 | Input Interface (DI)
— 573 G M18 (44) xy] TOLFN  TOOL CLAMP OK
i e X03.5
i — @18 (14) o MRDYFN MACHINE READY OK
X03.6 ‘
—t
& M18 (45) (7Y TUCL.M TOOL UNCLAMP BUTTON
T X03.7
24NC ONC

!
|

Terminal Address - Signal
number number name

MOR! St GO.LT0.
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The input interface is the part which controls signals entering

the PC from the machine side.

" RV stands for receivers which have the following circuit.

Machine | NC e———mm— e m e —

| 1
k |
Contact} | Receiver
input Filter | output
r-v\ | __jsignal and level signal
i 4 circuit
: 24NC

I
|
4 A
1 AI T‘ conversion
]
|
[
I
]
|

- — o — e e () e s

—— e ——— —— —— — —— —— o — -

When one address is '"1," 24 volts is input to the receiver cor-

responding to the address.

2.2 | Output Interface (DO)

/-

, MO2 (40) o0 ORCM SPINDLE ORIENTATION

al=

), M02 (39) (5V) ggng TOOL UNCLAMP

MO2 (38) 57 AIRBLW AIR BLOW

ﬁ YoTz.z
Terminal Address Signal
number number name

MORI SEIKI GO, LTD.
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The output interface is the part which controls output signals
to the machine side from the PC.

DV stands for drivers which have the following circuit.

Machine side

Control unit o2 124 V.
o Relay
~ Stabilized
-
(Example of relay power supply

in machine

connection) .
N24 side

I

Transistor output
circuit (driver)

When an address is "1," the transistor of the driver correspond-

ing to the address is turned onmn.

MOR! SEii] GO. L7,
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2.3

Reading the Interface Diagram

2.3.1 | Address Numbers

Address numbers, each consisting of a letter and number
are displayed on PCDGN display. Letters used and
their descriptions are as follows.
X : Input
Y : Output
Signal from NC to PC
Signal from PC to NC
Internal coil of PC
Counter

Keep relay

U R 0O " o H

Data table
Numbers following the decimal point repreéent the bit numbers.
(Example) X00.7 represents bit 7 of X00.

7 6 5 4 3 2 1 0
xoo [ [ [ [ [ | 1 |

When input X is "1," the input signal is turned on.

When output Y is "1," the output signal is turned on.

MORI SEIKI GO, LTD.
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2.3.2 ]| Terminal Numbers

Terminal numbers are composed of a connector number and pin

number on the NC's DI/DO PC board.

M18 (44)

Connector number Pin number

The DI/DO PC board is located at the extreme left of the NC

‘Conversational

unit.
+
o >
B - 3‘.
T 9 o
= =5 2 s
I ol o s 3
[3} L 8 a,
& - [=3™
g 5 g '; Lpoemm = - - - g
s <l .
a ES g Power supply unit  Steccaa-o - 23
gl &= b
43
& 23 & RS422/RS232C
@ @ \ ’ High—-speed skip
N[ 18 —— = f‘[ Arrival at high-speed
© C02 CAS = measurement position
< - — Fourth axis speed
= { = = control unit
Amrmemd h_;_ b
cva CF4 Fourth axis servomotor
N oW # (position detector)
@ 5
=5 °
= —d —
o o ©
& o

N “Eas

< : . .
R :o To drive power circuit
Battery unit HS
K3
MT Mz Mig MI3_M2Q ~ Spindle speed control unit
— 1 o rosition coter
Co! CAl CAZ .
8 —__] C_ N+ Third axis
Q
-9 CA3 cv3 CF3 Servomotor
- | }-—— | iw { }—-—Second axis Position
3 CAS TvZ CF2 ietector)
3 [N CJ—+First axis
= CAS Cvi CFi
Speed control unit
b h_Third axis
% h Second axis
)
o @ \_ First axis
b =i
3. o)
- A Q ¥}
f} N
Qe @ - QU
o @ > 2
"3
NS = £
v d o & o
& 2 80 o=
Compact
MDI/CRT

2.3.3 Signal Names

Signal names are used in the ladder diagram.
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Ladder Diagram

Symbols described below are used in ladder diagrams.

PC: Programmable controller

" Symbol

Description
A Represents a contact of a relay on the PC.
contact
“ These symbols are used except for signals

inputted from the machine and the NC unit.

+ B contact
{F— Acontact Represents an input signal from the NC unit.
-——%—— B contact
—l A contact Represents an input signal from the machine
(including the control panel).
ﬁ,ﬁ’— B contact
O O . Aconct Represents a contact of a timer in the PC.
QAO B contact
Represents a relay coil whose contact signal
’ Coil is used in the PC only. .
A Represents a relay coil whose contact signal
. O Coil is outputted to the NC unit.
Represents a relay coil whose contact signal
Coil is outputted to the machine.
Represents a coil of a timer in the PC.
— "~ b— Timer
Represents a function command.
— — Sub routine Symbol format differs according to function
command.

MORI SEIKI GO. LTD.
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Note: ° Contacts of the relay coilsOand©are represented by
—}—or —,H’—— since the coils are installed on the PC.

-]

The signal symbol B.(QQ(Q)() generally represents a B-contact
input/output signal.

B. 0O ‘ .
_C_)_H_?_ Closes when a DGN input status is "0" and B.000O

closes when the status is "1".

3.1 | Subroutine

END 1

This represents the end of a rapid sequence.

END 2

This represents the end of a slow sequence.
The PC scanning time of this machine is n x 8 msec in case of n

divisions (one division = 8 msec).

When n = 4:

8msec 8msec 8msec 8msec

-} Bl et o

@ | O 1) 0 1G] O (2

@ Rapid sequence processing

(2-1) + (2-2) + (2-3) +(2-4) = Slow sequence processing

Data from the start to | END | 1 | is processed once for each division,

and data from [END[ 1] to | END | 2 | is divided by four and processed

as shown above. As a result, rapid sequence data is processed once
every 8 msec, and slow sequence data is processed once every 32

msec.

MOR! 5Zi%i GO, 1711,
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ACT g : ™
*"_"_ TMR m's':'nol:er o0 _‘l
Timer
number
A timer is represented as shown above.
ACT =0 Timer coil OFF
ACT =1 Timer coil ON
™ QOO Becomes ON ("1") after a timer coil is turned on

and a preset time is reached.
l A'C'T Dat: Decod
ata ecoge

DEC Address | Command °

These symbols are used as examples to convert a binary coded decimal

number into a decimal number.
Data address represents an address number in the PC or DGN.
Decode command uses four digits of C)C)C)C). ' The first two
N Mgt et
digits specify the number to be extracted. The next digit determines
whether a number of tens is extracted or not, and the last digit

determines whether a number of units is extracted or not.

Example) 1: A number of tens is extracted
O A number of tens is not extracted
23 is extracted.

MF ‘ A :
—— DEec 0067 2311 ’
66.0 I A1

\ 1: A number of units is extracted

@ ’ 0: A number of units is not extracted
MF M28  M24 M22 M21 M18 M14 M12 M11
1 ]
b i
66.0 677 676 67.5 67.4 673 67.2 67.1 67.0
L4 4 ] 1 : ' ]
20 3
address
|
tensﬁ+units

When MF is "1" and the status of the address 67 is '"0010 iOOll",
M23X is ON ("1"). ‘

MORI SEIKI GO. LTD.
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ACT Upper level { Lower level
*____‘ MOVE 4-bit 4-bit Input data | Output data
comparison { comparisony address address
data. data

These symbols are used to

an input

ress.

ACT -

ACT

_{

transfer a logical product of a status of

data address and a comparison data to an output data add-

0
1

Comparison data 1

Comparison data O

(Example)

MA

'____

Transfer is performed.

Transfer is not performed.

An input data status is transferred

to an output data. .
"0" is transferred to an output data

ragardless of input data status.

MOVE

1010

1111

0032

0096

is transferred to address 96.

This represents
"multiplication".

This represents
"equal'.

3.2

Upper 4 bits

1

X

0
—_—

0

B

Ladder Diagram

0 1
X %
11
noon
01

1 11
X X X
1 01
woonoon
1 0 1

Lower 4 bits

—

When MA is "1" and the status of address 32 is 0110 1010, 0010 lOlO

Comparison data

Input data

"Output data

The term "ladder diagram" comes from the fact that this diagram is

drawn like a ladder.

This diagram is described below.

MOR! SEIi4d GO, 170




A ladder diagram has line numbers on its left end and a page

number in the top right.

name.

indicated by the five figures under the contact.

PAGE 020
M3Y ERR May EDITOK STILKM  ARMHP  TCLFN - MRDY ERR ATCCY STOK CYCLE START.OK
R0SI0 Y0047  ROSLI  X0096  X000.0  X0002 -X0035 Y0004 Y0047 RO2%.1  ROI0.2Z )gis0; 01302 +05507
ol 3 —H i} - it 4t 1} 7 : Page
05208 07707 05208 ;00404 00102  00I0} 00205  000IZ 07707 03503 | =0584
SARM : MWF Reference Page
g 0’3‘2(‘:3“ { * represents B
008 , contact)
STL STOK STON  MRDY  STM ST CYCLE START 2
o lFope  Roiz2 RQI0.0 Y0004 - X006 ROI0.3 }"c 502 01964 05507
00508 01501 01810 00412 00103 20533
B.SP ST 2
G000.5  RO10.3
02 I i} .
01503 01902 Signal name
MRDY SP.M FDER  DRNO B.SP FEED HOLD
YOOD.4  X0Q).! RI335  Roos.s ——— Address G005 | gigs2 01563
A BT PR T 0838
o *
5 / ~—Line number -
o ST 2 START
[S R010.3 Reference page 60059 | 0Ton
3 03— —O—
01502 20700
Q
=
4

The address is shown under the signal
The reference page and line number of the signal are also

The first three

figures indicate the page and the remaining two figures indicate

the line number. In the address, figures above thekdecimal point
indicate the address number and those below the decimal point
indicate the bit number.
Example) ADDRESS 7 6 5 4 3 2 1 0
MRDY Y000 0 0 01 0.1 01
Y000.4
11
1T
00812

To check the MRDY signal, display the page that indicates Y000

by following the procedure described in the next section, and

check the state of bit 4 of the address whether it is "0" or "1."

llol|
"l" .

oo

MRDY is OFF.
MRDY is ON.

..

To check the conditions of MRDY, refer to line number 12 on page 8.
Ladder diagrams can also be displayed on the CRT. For details,

refer to Section 5.

MORI SEIKI GO, LTD.
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PC 1/0 Signal Display and Internal Relay Display (PCDGN)

Press the |PCDGN| soft key in the basic PC menu to obtain the status
display containing PC I1/0 signals and internal relays. All addresses
(X, ¥, F, G, R, A, C, K and D) specified in the program can be dis-

played. The display format used is a bit pattern of "Q" and "1."

L ‘Press the button to cause the basic PC menu to appear.

2) Push the soft key. Another CRT display will appear and
the soft key menu will also change to .

3) Key-in the address to be displayed and then press the
soft key. V

4) Consecutive 10-byte data from the designated address is displayed
in bit pattern in the upper part of the CRT.

5) To display data for other addresses, repeat steps 3 and 4.

6‘) When the display is completed, press the key to return

the initial basic PC menu.

PC Ladder Diagram Display

The PC ladder diagram is displayed on the MDI and CRT panel.

For this operation, press the soft key of the basic PC

menu and obtain the following menu.

[ PCMDI | PCLAD | PCDGN | PCPRM | | Basic PC menu
[SEARCH-W | SEARCH-M| =~ | |  TRACE |

., MOR) SEIK] GO, LT3,
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P—53
After pressing the | PCLAD| soft key in the basic PC menu to
change the menu, the ladder diagram appears while the menu
changes.
In this diagram, each horizontal line of a 9-inch CRT can
display up to 9 relay contacts or relay coils.
When this line has more relay contacts, they are displayed
using the lower line, i.e. with two lines.
Signal name (6 letters or less)
. N
LADDER Upper: 16 | &
letters, o"
Lower: 16 | *~
MA SPDALM X2.4 | | letters )
| ——t —— ] —— F——— b—— ——()—{ MACHINE | , o
' READY | § &
. +)
— | - ()—{ MACHINE g‘;,
ALARM © -

- . . m ot g o - -

Fig. 5.1 Ladder diagram display

MORI SEIKI GO. LTD.
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!

Key operation on the MDI and CRT panel changes the ladder dia-

gram display as follows.

a) Page key:

key: Page backward key. By pressing it once, only
half the screen changes. The screen currently
displayed slides down and shifts the top column
to the middle of the screen.
The upper half of the screen shows the previous
ladder diagram which was not displayed before.
While this key is pressed, the screen continuous-

ly changes.

—O0F e O

: i } —«— The previous

H I ____: i L __J ladder diagram
The upper {""""""——'—O' |‘ appears.
half slides } |
down. U e |

key: Page advance key. By pre.ssing it once, only half
the screen changes. The screen currently display-
ed slides up and shifts the middle column to the
top of tiie screen. The lower half of the screen
shows the next ladder diagram. ‘
While this key is pressed, the screen continuous-

:

ly changes.

SR o

]

The lower ladder

| .
| half slides diagram appears.

i
|

]

i O I The lower i O }

p = - =t — - up_ .

MOR] SE£ifi 63, 17D,
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b) Cursor key
key: Cursor up shift key. When that key is held down,
the cursor leaves the top column. If any ladder
diagram exists in that direction, the screen
scrolls down, allowing one line of the ladder
diagram to appear on the screen.
When this key is kept pressed, the ladder diagram

is fed out line by line.

| eyt — O [~ =" ¥ —_ One upper

| s © 2 e T r—-——————-——~g line appears.
A0 _ _

The screen

scrolls

down by

one line.

key: Cursor down shift key. This key is used to scroll
up the screen so that one subsequent line of the
ladder diagram will appear at the bottom of the
screen. The feed direction is opposite to that

of the above cursor key.

c) | SEARCH-W| soft key

This soft key is pressed to search relay coils.

After pressing the address number of the coil, press

the soft key.

- MORI SEIKI CO.LTD.
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3., PARAMETER SETTING

NOTES: 1) Once the parameter has been set, no further
adjustment is required. If some modification

is necessary, conatact MORI SEIKI.

2) In this operation manual, only parameter
settings which can be easily modified by the
customer are described. For more details,

refer to "FANUC SYSTEM 10MA Operation Manual".
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/* D-825301-E
%# PARAMETER SETTING

1. | PC Data Setting and Display

Timer, counter, keep relay, data table and positioning module
parameters can be set and displayed on the MDI anc CRT panel.
For this operation, press the |PCPRM| soft key in the basic PC

menu to obtain the following menu.

[ _TIMER [ COUNTR | KEEPRL | DATA | POS |

Note that the NC must be set in the MDI mode to set data,

1.1 | Timer Setting and Display

Set the time for each variable timer and display it.
When no timer display is shown, press the | TIMER| soft key.

TIMER
Timer number NO DATA  NO - DATA
@ - 40 001 2000 016 1000
002 1000 . .
015 0 030 0
Fig 4.1 Timer display .
Specification Minimum Maximum
Timer number setting time setting time
1vs 50 ms 1638.3 sec
9 V40 8 ms 262.136 sec

(1) Ssetting and display through the MDI and CRT panel
(a) For timer setting, set the NC to the MDI mode, and turn
on the NC parameter for parameter writing.

This operation is unnecessary for timer setting display.

MOR! SEiISI CO. LTT
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(2)

(b) Press the soft key in the basic PC menu to obtain
the timer display (see Fig. 4.1).

(c) Press the page key as required to display the desired
timer number.
Follow the steﬁs described below to set the timer.

(d) Move the cursor to the desired location by using the cur-
sor keys. '

(e) After keying-in the timer data using ﬁumeral ke&s, press
the key to set the data.

~ To set subsequent data, repeat steps (c to e).

(f) After timer data setting, turn off the NC parameter for
parameter writing. |

Then, press the |RETURN| key to return the basic PC menu.’

Description of timers

Described below are the functions of respective timers. Timer
settings are closely related to the machine movements. Please
consult us before attempting to alter the setting.

The time unit used for timer setting is msec (1/1000 seconds).

Soft Timer Table

Setting e
No. 1ocation Descr;ptlon

1 T1 Adjusts the time to turn on the control power
supply after pressing the power on button for the
initial start-up.

2 T 2 Adjust the time for the machine and servo to get
ready after the CONTROL power supply is turned on.

3 T3 Adjusts the time to start the automatic power cut-
off sequence after completing the program.

4 T 4 Adjusts the lag time of the M function read signal
to be output outside the machine.

5 TS5

6 T®6

7 T 7 Adjusts the effective time of the arm and magazine
motor braking.

MORI SEIKI GO, LTD.
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Setting s

No. location Description

8 T8
9 T9

10 T10 Adjusts the flickering time of the lamp during
the return cycle.

11 T1l1 ‘Adjusts the time to monitor the pot up/down move-
ments.

12 T12 Adjusts the time to monitor the arm down movement.

13 T13 “Adjusts the time to monitor the arm decelerationm.

14 T1l4

15 T15

16 T16 Adjusts the time when reverse arm rotation begins
from turning off the deceleration signal provided
the arm turning on the deceleration signal has
rotated forward and returned.

17 T17 Adjusts the time limit for completion of the ATC
return cycle.

18 T18

19 T19 Adjusts the time to cut off the rotation output
after the detection of the correspondence check
gignal (MGLSA) during magazine indexing. This
timer is effective only when bit 7 of PC
parameter K6 is 1.

20 T20 Adjusts the time to cut off the reverse rotation
output after the detection of the correspondence
check signal (MGLSA) during magazine indexing.

21 T21 Adjusts the time to convert the analog voltage
output to low speed rotation during spindle
orientation and spindle jog.

22 T22 Adjusts the time to overlook the spindle stop
check signal during spindle orientation from the
reverse rotation of the spindle.

23 T23 Adjusts the time to monitor the spindle orienta-
tion pin disengagement.

24 T24 Adjusts the time to monitor the signal during

torque limitation.
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Setting

No. location Description

25 T25 Adjusts the time to monitor the spindle stop check
signal. -

26 T26 Adjusts the time to monitor the spindle reach and
speed detection signals.

27 T27 Adjusts the time to complete the operation of the
spindle rotation command. (When the tapping
cycle is not selected.)

28 T28 Adjusts the time to complete the operation of the
spindle rotation command. (When the tapping
cycle is selected.)

29 T29

30 T30 | Adjusts the flickering time of the COOLANT OFF
lamp. '

31 T31 Adjusts the time to check the speed reach signal

’ during spindle orientation. :

32 ‘132

33 T33

34 T34 Adjusts the oil shot time.

35 T35

36 T36

37 T37 Adjusts the time to issue an error when the air
pressure falls below the specified level.

38 T38 Adjusts the time to monitor the spindle orienta-
tion pin engagement.

39 T39 Adjusts the time - -limit for magazine indexing.

40 T40 Adjusts the time to monitor the 4th axis clamping

and unclamping.

MORI SEIKI GO, LTD.
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Keep relay parameters are described below. (For details, refer

to the section dealing with the maintenance of the ATC system.)

Determines the time from the deactivation of the
K14 imagazine rotation output during magazine forward
rotation to the activation of the brake.

K15 |Determines the time from the deactivation of the
arm rotation output to the activation of the brake..

i
1
‘;Determines the time from the deactivation of the !
K16 ‘;magazine rotation output during magazine reverse
. rotation to the activation of the brake.

1.2 | Counter Setting and Display

This function allows setting and display of the preset values and

current values for the counters.

When the counter display is not shown, press the | COUNTR | soft

key. Preset value
. " '~ Current value
COUNTER i L
Counter —= NO ADDRESS PRESET  CURRENT
o0y 01  C00 26520 1120
02 Co4 1200 ' 0
03 Cco8 0 0
15

Fig. 4.2 Counter display

1) Setting and display through the MDI and CRT panel
(a) Press the soft key in the basic PC menu to change
the menu display, and then press the soft key to
obtain the counter di.splay (see Fig. 4.2).
(b) Press the key as required to cause the desired counter
number to appear.

To set the counter data, follow the steps described below.
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l.3

(c)

(d)

(e)

(£

Set the NC in the MDI mode, and set KEY 4 = 1 for the BMI
interface.

For FS3 and FS6 interfaces, set KEY = 1,

Using the cursor keys, move the cursor to the setting loca-
tion.

After keying-in the counter data with the numeral keys,
press the key for setting the data. '

Ta set- subsequent data, 'repeat steps (d and e).

After setting the counter data, press the key to

return the basic PC menu.

Setting and Display of Keep Relay and Holding Memory Control Data

This function allows the setting and display of the keep relay and

holding memory control data.

When the keep relay display is not shown, press the | KEEPRLI soft

key.

KEEP RELAY

NO  ADDRESS DATA
01 K00 10100011
02 K01 00011100
15 K14 11000101

Fig. 4.3 Keep relay display

1) Keep relay setting and display

(a)

(b)

(c)

For data setting, set the NC in the MDI mode, and turn on
the NC parameter for parameter writing.

This operation is not required for display.

Press the soft key in the basic PC menu to change
the menu display, and then press the soft key to
obtain the keep relay display (see Fig. 4.3).

Press the key as required to cause the desired keep

. relay data to appear.

To set the keep relay and holding memory control data, fol-

low the steps described below.

MORI SEIKI GO. LTD.
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(d) Move the cursor to the data setting poisition on the display
using the cursor key.

(e) Enter the keep relay data (bit pattern) using the number keys
and press the key to set the data.
(To continue setting data, repeat steps (d) and (e).)

(f) After setting the keep relay data, press the
key to return the display to the PC basic menu display.

(2) Setting and display of holding memory control data
The holding memory control data is set and displayed just as
the keep relay data is set and displayed. '
The holding memory control data coresponds to the No. 17
ADDRESS k16 of the keep relay data display. Only the sixth and
seventh bits are used for data. N

(3) PC parameter table
The seven bytes, KO to K6, are used for PC parameters. When you
desire to change the PC parmeters, contact us for details since

some PC parameters are related to model selectiomn.
The contents of the PC parameters are described below.
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PC Parameter Content

7 6 5 4 3 2 1 0
KO | K1.20K| CLTLK | BDTLK | OSPLK | STLK | ORRST | PTTL | ZRHD
Name - State Description
1 The key switch need not be turned to alter data
of tool offset, and work coordinate. -
K.1.20K :
The key switch must be turned on to alter ]
0 such data. s
1 The "CLNT" button is operative only when the key
switch is thrown to the PANEL position.
CLTLK
' 0 The "CLNT" button is operative at any key switch
position. ‘ :
1 ‘The "BDT" button is operative only when the key
switch is turned to the PANEL position.
BDTLK . -
0 The "BDT" button is operative at any key switch
position.
1 The "OSP" button is operative only when the kéy
switch is turned to the PANEL posision.
OSPLK ‘ '
0 The "OSP" button is operative at any key switch
position.
1 The cycle start can be effective even when the
key switch is turned. :
STLK
0 The cycle start cannot be effective when the
key switch is turned.
1 The spindle orientation cannot be reset.
ORRST
0 The spindle orientation can be reset.
1 Presence of a tool in the magazine pot is check-
ed with the T code.
PTTL
0 Presence of a tool in the magazine pot is not
checked with the T code.
1 The push of the zero return button is
memorized.
ZRHD
0 The push of the zero return button is not
memorized.

MORI SEIKI GO, LTD.
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7 6 5 4 3 2 1 0
. K1 | MBCD | WNBCD | MCRIN | MIAPF | MOAPF | NYZRN | NXZRN | SBKLK
Name State Description
1 The external M code is output in the B.C.D. for-
mat.
MBCD -
0 The external M code is output in the binary for-
mat.
1 The work number search (WN1-16) is input in the
B.C.D. format.
WNBCD
0 The work number search (WN1-16) is input in the
* | binary format.
1 T code of the tool in the spindle is not read in
MCRIN UI300 to UI331l.
. 0 T code of the tool in the spindle is read in
UI300 to UI331.
1 The automatic power cutoff is activated by MO1.
MIAPF
0 The automatic power cutoff is not activated by
MO1l. ‘
1 The automatic power cutoff is activated by MOO.
MOAPF .
0 The automatic power cutoff is not activated by
MOO.
1 The Y axis zero return direction is minus (-).
NYZRN
: 0 The Y axis zero return direction is plus (+)
1 The X axis zero return direction is minus (-).
NXZRN .
0 The X axis zero return direction is plus (+).
1 The "SBK" button is operative only when the key
switch is turned to the PANEL position.
SBKLK
0 The "SBK" button is operative at any key switch

position.
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7 6 5 4 3 2 1 0
K2 | HINT | STL/OP | ROVC | OVONSP | OVONRT | MDLK | LPCHEK | IMODE
Name State Description
1 The handle operation can be simultaneously per-
formed with jog or step operation.
HINT
0 | The handle operation cannot be simultaneously
performed with jog or step operation.
1 OP.M signal is output during the cycle start
STL/OP. | only.
0 OP.M signal is output in the automatic operation. ‘ ééé}
1 The rapid feed rate override is fixed at 100%.
ROVC R . . R .
0 The rapid feed rate overrise switch is effective
at all times.
1 The "OVR ON" lamp lights when the spindle over-
ride is other than 1007%.
OVONSP : »
0 | The "OVR ON" lamp is not related to the spindle
override.
1 The "OVR ON" lamp lights when the rapid feed
rate override is other than 100%.
OVONRT
0 The "OVR ON'" lamp is not related to the rapid
feed rate override.
1 Mode change cannot be made when the key switch : : fX
is set to the OP position. QH»J
MDLK 0 Mode change can be made at any key switch posi-
tion provided that the CYCLE START lamp is not
lit. ‘
1 All lamps on the control panel light at the ini-
tial start-up as lamp check.
LPCHEK ,
0 | Lamp check is not performed at the initial start-
up' -
1 _The memory mode is selected after the initial
© | start-up. :
IMODE 0 The zero return mode is selected after the ini-
tial start-up, and after the zero return, the
memory mode is selected. )
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7 6
K3 THOV | TAPOV | SOVC | SPCL | M1DEL| MODEL| SARWH | MDCSP
Name State Description
1 Spindle override is effective during threading.
THOV
0 Spindle override is ineffective during threading.
1 Spindle override is effective during tapping.
TAPOV
0 Spindle override is ineffective during tapping.
; 1 The spindle override is fixed at 100%.
sove
0 The spindle override is effective.
1 The maximum speed is clamped at all times. (The
commanded value is clamped. if so commanded.)
SPCL
0 The maximum speed is clamped only during:the
constant surface speed control.
1 The spindle’rotation and coalant supply are not
stopped by MOl.
MIDEL
-0 The spindle rotation and coolant supply are
stopped by MO1.
1 The spindle rotation and coolant supply‘are not
: stopped by MOO.
MODEL :
0 The spindle rotation and coolant supply are stop-
ped MOO.
1 The cutting block starts upon receipt of the
spindle speed reach signal.
SARWH -
0 The cutting block starts without waiting for the
spindle speed reach signal.
1 The spindle stops when the mecde is changed.
MDCSP 0 The spindle does not stop even when the mode is
changed.

MOR! SEI%] G0 170,
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7 6 ‘5 4 3 2 1 0
K4 PL/T | MCHK | STCON | F1IDOK | ILKOK | MGRST | CLHD | TPCL
Name State - Description
1 The playback mode is used.
PL/T
0 The tape mode is used.
1 The M0O/MO1, MO2/M30 and ERROR lamps light dﬁring
lamp check.
MCHK , ‘
0 The MOO/MO1, MO2/M30 and ERROR lamps do not light
during lamp check. '
1 Tool diameter discrimination is performed.
(TOxxx, small diameter; Tlxxx to T8xxx, medium
STCON diameter; T9xxx, large diameter)
0 Tool diameter discrimination is not performed.
1 With an Fl-digit feed option, the feed rate can
be varied by the manual pulse generator.
F1DOK:
0 With an Fl-digit feed option, the feed rate can-
not be varied by the manual pulse generator.
1 The external interlock signal is used.
ILKOK
0 The external interlock signal is not used.
1 The magazine rotation is not stopped when the
RESET button is pressed.
MGRST : -
0 The magazine rotation is stopped when the RESET
button is pressed.
1 The coolant supply signal is automatically output
after the ATC cycle if the output had been com-
CLHD manded before the cycle.» |
o 0 The coolant supply signal is automatically cut
off when the ATC cycle is activated.
1 The o0il shot/oil mist signal is automatically
output only in the tapping unitl M9 is command-
TPCL ed in the tapping cycle.
0 The oil shot/oil mist signal is not output in
the tapping cycle.
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7 6 5 4 3 2 1 0
K5 30/16 | PRGEND | M70/21 | M1/SO | MISTOF BCD/DEC | SPJOK
Name State Description
1 30 tools are used for the magazine.
30/16
0 16 tools are used for the magazine.
1 The MO2 and M30 signals are output immediately.
PRGEND 0 The M02 and M30 signals are not output during
magazine indexing.
1 'M70 is decoded for output.
M70/21
0 M21 is decoded for output.
1 0il mist is provided.
M1/S0
0 0il shot is provided
1 0il mist is supplied for the period set by the
MISTOF timer.
0 0il mist supply is cut when M9 is read.
_ 1 The external M code is output in the unit of two
BCD/DEC digits.
0 M21 to M29 are decoded for output.
1 Spindle jog is effected when the spindle
normal rotation button is pressed in the auto-
SPJOK matic mode.
0 Spindle jog is not used.
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5 4 3 2 1 0

K6 SPTM

DRT

CL/UCL EROF

Name

State

Description

SPTM

1: The magazine rotation output is deactivated
after the magazine coincidence count signal
is deactivated and the time set in T19
elapses.

0: The magazine rotation output is deactivated
immediately when the magazine coincidence
count signal is deactivated.

DRT

=

The magazine and arm brake timing parameters
(K14, K15 and K16) are automatically
compensated for when an abnormal stop has
occurred.

0: K14, K15 and K16 are not automatically
compensated for.

CLP/UCLP

The "4UCLP" output is used as the 4th axis clamp
output.

The "4UCLP" output is used as the 4th axis un-
clamp output. ~ i

EROF

The automatic power cutoff is activated by an
error output.

The automatic power cutoff is not activated by
an error output.

MORI SEIKI CO, LTD.
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7

6

5 4 3 2 1 0

K7 SBK2

0SP2

BDT1.2 | DRN2 | ZNG2 4UCLM

These parameters are used to store the states of the machine in

the memory.

Name State Description

1 The single block mode is selected.
SBK2

0 The single block mode is not selected.

1 The optional stop mode is selected.
0sP2

0 The optional stop mode is not selected.

1 The block delete mode is selected.
BDT1.2

0 The block delete mode is not selected.

1 The dry run mode is selected.
DRN2

0 The dry run mode is not selected.

1 Z axis is ignored.
ZNG2

0] Z axis is not ignored.

1 The 4th axis unclamp is commanded.
4UCLM

0 The 4th axis unclamp is not commanded.

For parameters K8 to K13, refer to the descriptiomns ''(8) ATC Data

Display and Rewriting" in the ATC operatiom.

MOR] SEixi GO, 170,
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7 6 5 4 3 2 1
K15 32 24 16 8 4 O

For this parameter, set the time to output the dynamic brake
after the confirmation of completing the deceleration (LS14)

for stopping the arm.

Bit O: ) 0 msec
Bit 1: 8 msec
Bit 2: 16 msec
Bit 3: 24 msec

Bit 4: 32 msec

MORI SEIKI GO. LTD.
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1.4

Data Table Setting and Display

When the data table display is not shown, press the |DATA| soft

key in the PC parameter menu.

(see Fig. 4.4 (a)) will appear.

The data table control data display

When the correct data is set to the data table control data, press-
ing*the |DATA| soft key again causes the data contents of data
Data table

table group #1 (Fig. 4.4 (b) and (c)) to appear.
groups #2, #3, and #n are then displayed by pressing the and

keys.
DATA TABLE CONTOL DATA
NO.OF TABLE
NO ADDRESS PARAMETER DATA OFFSET SPECIAL NO.O
000 DO00O —————— 3 —
001 DO0002 00000110 20 0 31520 2150 +—=
002 DOO10O 00000110 10 0 0 20000 +—
003 DO0018 10000000 42 350 12300 +—
004 L ] J 1 I 1
. 005
014
Fig. 4-4 (a) Data table control data display

Number of
tables used
Table group #1
control data

" #2
" #3

‘- Data of

number 0 in
the table
Special
display
data

Offset

data

No. of data
Table para-
meter

MOR! SEiKi GO. LTD.
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This indicates the number of
l—data table group.

Number
in the
table
b1 = NO.
0000
0001
0002
0014

\J
DATA TABLE DATA 001

ADDRESS  DATA NO. ADDRESS DATA

D0026 12550 .0015
D0028 120 .
DOO30 1500

0029

Fig. 4-4 (b) Data table data display

(1) Data table control data setting and display

Only control dat

a in each data table group are displayed in

-  the form shown in Fig. 4.4 (a).

The data numbered O are those for the number of data table

group, and used
Data numbered 2
each data table
MDI and CRT are

PARAMETER:
NO. OF DATA:

OFFSET:
SPECIAL:
TABLE NO. O:

for the column "NO. OF DATA."
and after are data table control data in
group. Data used to set and display on the

as follows.

Table parameter

Number of data (The number of table
groups used is set in the line
numbered 0.)

Offset data

Special display data

Data numbered 0 in the table

MORI ‘SEIKI GO. LTD.
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(a)

(b)

(c)

(d)

(e)

(£)

(g)
(h)

For setting the data, set the NC in the MDI mode, and set
KEY 4 = 1 for the BMI interface. For FS3 and FS6 inter-
faces, set KEY = 1.

This operation is not required for display.

Press the soft key in the basic PC menu to change
the ménu, and then press the soft key.

Data table control data display (Fig. 4.4 (a)) will appear.
To display the table control data display numbered 15 and
after, press the .page key as required. For data set-
ting, the steps described below must be followed.

Move tﬁe cursor to the desired location ﬁs:’mg the cursor
keys on the MDI and CRT cursor keys.

After keying-in the data using the numeral keys, pressing
the key. '

The data at the specified location will be altered. 4

To set subsequent data, repeat steps (d, e, and f).

To set the data table data after setting the control data,
preés the soft key and obtain the data table display.
For details, refer to the following section.

Pressing the |[RETURN| key to return to the basic PC menu.

MOR! SEIN] 80170
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(2) Data table setting and display

(a) For setting the data, set the NC in the MDI mode, and set

(b)

(c)

KEY 4 = 1 for the BMI interface. For FS3 and FS6 .inter-
faces, set KEY = 1. '

This operation is not required for display.

Press the soft key in the basic PC menu to change

the menu, and then press the | DATA| soft key.
The data table control data display (Fig.v 4.4 (a)) will

appear first, and the soft key menu will change as follows.

' Then, press the | DATA | soft key to cause the data table

(d)

(e)

(£

(g)

(h)
1)

display. Refer to Fig. 4.4 (b).

| TIMER | COUNTER]| KEEPRL | DATA | POS |

The data table display of table group #1 will first appear.
The data table display is repléced by the one of table
group #2 when the soft key is pressed. Displays of
table groups #3, #4 and so forth will successively appear

each time the | DATA| soft key is pressed.

If there are more than 30 pieces of data table data,‘ use
the page key.

For data setting, the steps described below must be follow-
ed.

Move the cursor to the desired location using the cursor
keys on the MDI and CRT cursor keys. ‘

After keying-in the data using the numeral keys, pressing

the key.

The ‘data at the specified location will be altered.

To set subsequent data, repeat steps (e, f, and g).
After setting the data table data, press the |RETURN| key

to return to the basic PC menu.

MORI SEIKI GO. LTD.
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1.5

PC Data All Clear

This operation clears all timer, counter, keep relay, data table,

positioning module parameters.

Use this operation only when initializing the PC system.

(a) Set the NC in the MDI mode, and turn on ‘the NC parameter for
parameter writing.

(b) Press the soft key in the basic PC menu to change the
menu, and then press the soft key to obtain the follow-

ing menu.

| CLEAR | [  READ | VERIFY | OUT |

(c) Press the soft key. The menu will change as follows.
To discontinue clearing, press the |CANCEL| soft key or the

RETURN | key to return the original menu.

[ EXEC_ | CANCEL | _ | I |

(d) Press the | EXEC | soft ke};.

The PC data all clear will be initiated, and when the clearing
is completed the message "PC DATA ALL CLEAR END" appears on

the down right corner of the CRT.
(e) After the completion of the clearing, press the RETURN| key

to return to the basic PC menu.

MOR) SEI%1 GO, LTD.
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2. | NC Parameter Display and Setting

2.1

Parameter Display

2.1.1 | Display of parameters other than pitch error correction data

2.1.2

(1) Press the [ SERVICE ] soft key and then the soft key to

obtain the parameter display. ’

(2) Key-in the data number of the parameter which must be display-

ed, and press the | INP-NO.| soft key.
The cursor key or the page key may be used instead of keying-

in the data number to change the display.

Display of pitch error correction data

(1) Press the [ SERVICE | soft key and then the| PITCH| soft key to

obtain the parameter display.

(2) Key-in the data number of the parameter which must be display-

ed, and press the | INP-NO.| soft key.

The cursor key or the page key may be used instead of keying-

in the data number to change the display.

2.2

Paramter Setting

Parameter setting through the MDI mode.

(1) Select the MDI mode, or press the EMERGENCY STOP button.

(2) Press the soft key to obtain the setting display.

(3) Key-in 8000.

(4) Pressing the soft key causes the data number 8000
to appear.

(5) Key-in 1 and press the soft key.
Parameter PWE = 1 is set, enabling parameter setting. The NC
is now in the alarm condition. ‘

(6) .Pressing the soft key causes the soft key display to
change to the one for function selection.

(7) Press the |SERVICE| soft key and then the soft key

to obtain the parameter display.

MORI SEIKI GO. LTD.
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(8) Key-in the data number of the parametér which must be set
and press-the |[INP-NOlL soft key.
The display on which parameter setting is to be made will
appear.
(9) Key-in the data to be set, and press the soft key
to set the data.
To input the data in succession to the parameter of the select-
ed data number, insert mark ";" between data. :
For example, key-in 103;20;30;40 and press the soft key.
10, 20, 30 and 40 will be successively set starting from the
parameter where the cursor is currently located.
(10) Repeat steps (7, 8, and 9).
(11) After parameter setting, set O to parameter PWE of data
number 8000 to prohibit further parameter setting.
(12) Reset the NC to clear the alarm "POSSIBLE TO SET PARAMETERS."
If the alarm reads "A PARAMETER HAS BEEN SET THAT REQUIRES
THE TURNING OFF OF THE NC POWER SUPPLY," turn off the NC power

supply.

2.3 | Paper Tape Punch and Registration from Paper Tape

2.3.1 | Punching all parameters

(1) Connect a punch unit to the I/O interface.
(2) Select the EDIT mode.

(3) Press the [SERVICE| soft key and then the soft key to

obtain the parameter display.

i

(4) Press the| PUNCH | soft key and then the soft key. All

the parameters will be then punched out.

2.3.2 | Punching all paramete'rs except pitch error correction data

(1) Connect a punch unit to the I/O interface.
(2) Select the EDIT mode.

(3) Press the | SERVICE| soft key and then the soft key to

obtain the parameter display.

(4) Press the | PUNCH | soft key and then the soft key. All
the parameters except pitch error correction will be then punch-

ed out.
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2.3.3 | Punching pitch error correction data

(1) Connect a punch unit to the I/O interface.
(2) Select the EDIT mode.

(3) Press the | SERVICE | soft key and then the | PITCH | soft key to

obtain the parameter display.

(4) Press the | PUNCH| soft key and then the | PITCH | soft key.

Pitch error correction data will be then punched out.

2.3.4 FSettingA by using parameter tape

(1) Select the MDI mode or press the EMERGENCY STOP button.

(2) Press the | SETTING| soft key to obtain the setting display.
(3) Key-in 8000.

(4) Press the soft key to display the parameter of data
number 8000, ] R

(5) Key-in 1 and press the soft key.
Pafameter PWE =1 is set, enabling parameter setting. The NC

is now in the alarm condition.
(6) Pressing the |RETURN| soft key causes the soft key display to

change to the one for function section.

(7) Press the | SERVICE| soft key and then the soft key ta

obtain the parameter display.

(8) Load the parameter tape on the tape reader.

(9) Press the soft key.

(10) Then press the desired soft key among the three below.

[ALL]: All parameters

[PARAM] : All parameters except pitch error correction
data -

[(PITCH] : Pitch error correction data

MORI SEIKI GO, LTD.
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3. ‘LParameter Table
3.1 |NC Parateter
N O DATA N O DATA NO DATA N O DATA
716]5]4]3]2]1]8 116(5]4]3]2]1]0 7]6]5]4]3]2]1]0 7]6(5]4]3]2]1]0
1 1 |1 tazo[x| 1|5]0]a
10 1021]X 1225 % Y 1]sl0]o
11 Y Y z 1lz]0(0
12]% z Z 4
Y 4 4 -
z 14211 1811
4 1022 x 1 1226 % ¥ tialo
Y 2 Y Z 1]ol0
20 2 z 3 Z 4
21 2 4 4 B
22 2 1422 % siofo
23 2 1023]x 1 12401 % v sjofa
Y 2 Y 2 sin|o
z 3 7 4
100 I 4 1
191 1423 (% nnnn
102 1030 5.6 1241]% Y 1{o]a]o
103 1831 1 v[ |-|t|afal1]o]o z 1lo]ofa
104 z 4
185 4 B
106 1220|% J Taz4|x
Y 12421 X Y
z ¥ 1z _,
1000 4 z 4 |
1002 4
1004 1221 (% 1425 X N
Y Y 1243) ¢ Y ol0
z z ¥ z N0
4 4 2 1
4
1005]x 1 1222 1426
Y 1 Y 1260 X 1427]X
il |1 1 P Y ¥
a1 1 1 Z zl
4 4
1006 % 1223|X
Y v 1428
2 P 1450
4 111 4 1400 1451
i 1401 1452
[ 1oz20x 8|8 1224 X 1410 ORE 1453
Y 8|9 Y 1412 2[s 1454
7 ) z 17 1413
4 6{5 4 ' 1414 1{a]0 )
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N O DATA NO DATA N O DATA N O DATA
s[4]3]2]1]0 716]5]4]3]2]1]0 116]5]4]3]2]1]0 116]5]4]3]2]1]0
1455 1626)x] 4 ' z
1456 Y 4
1457 z 1825]x] 3lolafo
1458 4 v 3{ofa{n 1834 (X
1459 2 3loln]o ¥
14690 16271X 4 30|00 4
1461 Y B | 4
7 1826 X 14134
4 14[3]4 1835 2/5(0]0
1608 X 7z 1{1]8]s Y 2|slol0
Y 1628 (% e 1 Z ofolo
z v . 4
4] z BERER 1827 x 1[0 B
4 B .oy Tilo 1850 |x{6|R|D
1620 (X 1100 T P 1]0 vlelr]p
Y o]0 1629 X 4 zlelnlo
z 1]o]o v - 1 telrle
4 7 1828 | x} 1[ofelaln
4 T ¥ 1lofefoln 1851 (x| BlK|L
1621]X 1]e 7 alejoln ’ Ern
Y 11 1630 4lofe 4 z|slk (L
2 1]0 1631 5[0 i alslx[L
4 : 1828 x| 5i0ln
] B , v 5(0]0 1890 |
1622x 2|0 1800 1 'z s|nlo Y
Y 2|0 1802 ¥ n z
z 200 ¥ B 4
4 2|0 z 1830 % 5i0fo
4 1 K] slofo
1623 z] 5|00
Y 1810 NNELEL 4
z 1815 2000 1 Tilt
1 Y 1831]x 2001 NEE
z Y . 2002
1624 X 5|0 4 z 2003
Y 5]0 N 2010
z 5|0 1816]x| [1]1]1]1 i 2011
1 5|0 IR ENE 1 1832 3|1]6 2014 RODD
P i 1 | Y 31|86 2015 1]otolo
1625 1 z 713]3 2016 2|0]0]of0
¥ 4
z 1820 2
4 'y 2 1833 X
5 z 2 ¥
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N O DATA N O DATA NO DATA N O DATA
514]3]2]1- 716]5]4]3]2]1]0 7]6[5[4]3]2[1]0 5]a]3]2]1]0
2020]% 5011 1 Y 5600
Y 5013 2| 5601
P 5110 1 4 5602
1 5111 2 5 5603
5112 1o 5224 X 5610
2021 ¥ 5120 BN ¥ 5611
Y 5121 1T z 5612
2 5122 B 4 5613
4 5130 5 5614
- 5131 T 5225 X 5615
2030 5132 END "y 5616
2031 5140 Z 5617
2032 5141 RN 0o " 5618
2033 5142 st | 1| 5619
2049 5150 ~ s420)x B 5620
5151 e Y 5621
5152 z 5622
2200 1 5160 1 5623
2201 5161 | s624
2202 5162 5421 (% 5625
22083 11 ¥ 5626
z 5627
5200 I 5628
2400 s210|% 5 5631
2401 Y 5422 X 5632
2402 1 1 7 Y 5633
2410 1 4 2 5634
2411 4 5635
2412 5220 N 5636
2413 ’ Y 1]afalo 54238 5637
2414 N 2 1lofefo ¥ 5640 3
2415 a| Tolslalalo]lsfe z 5641
2416 v 1 5642
2417 s221(x| |-|s|e|t1|0]a]o 5643
2418 vl |-lait|tinfn]0 5424] 8 5644
‘ 2| |—jalsl1ialo]a Y 5645
ngnnnpanne Z 5646
2900 T 4 5647
5222 | X 5648
v 5425
A Y
5001 4 z
5002 - n 3|6|0|0]0|0
5003 ~ sez3|x
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N O DATA N O DATA NO DATA N .O DATA
6]5/4]3]2 116[s[4[3]2[1]0 1]6]5]4]3]2]1]0 s[4[3]2]1]0
5680 5400 7213 9000 3
5681 6410 1214 9001 3
5682 6411 7300 9002 116
5683 4311 9020
5691 1312
5692 6820 7313 9100 1]1
5693 7321 8101
5684 1322 9102 SRR
5695 7000 1 7323 3103
5696 7001 1 7331 9104
5697 1018 7332 9105 1
5698 7011 7333 31086
7012 7600 1 1 9107 1
7013 7601 1] 9108 1
7014 N . 91109
6000 1 1 7050 8000 9110
6001 7051 i 8010 9111
6002 7052 9112
6010 7053 9113 1
6011 . 7054 9114
7055 9115 1
7856 9116
6200 1 7057 9117
6201 ' 7058 9118
6202 7059 3119
6210 1 7071 8120
6211 1]0 7072]. 9121
6212 7073 9122
6213 1074 9123
5214 7075 9124
6215 1076 9125
6216 7077 9126
6217 7078 9127
6218 1079 . 9128
6219 7110]|% 1 9129
6220 Y 2 9139
6240 X z 9131
Y 4
Z
4 T200
5 7201 1 1
1202( J1| 1
7211
1212

MORI SEIHKI GO. LTD.
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f 3.2 |PC Parameter : - - -
| NO. | D A T A NO. [ADDRESS|PRESET |CURRENT
| TOolU | | tfojolo 01 c o0 ‘
f TO 2 slojolo 02 "c0 4
1 TO 3 s{ojolo 03 cos
1 T o4 5100 0 4 c12
| TOS 0s G i [aeaziae presest
| TOS 0§ c20
i TO7T Zlolo 07 c24
| TO 8 "o s c28
1 TO 0 3 c32
| T10 1j0f0]a 10 c3s
; T11 RERE R 11 c40
| T2 2000 12 c4d4
‘ T13 210{0j0| 13 cC48
T14 C 14 c35?
@'5 T15 ] COUNTER S
/ T1s TERE T o T
- TGE7 2151010 NO. D AT A Remarks | .
T8 Koo |1 1| | Jouriag ileld _
T19 KO0Oo 1 1 % |1 |When shipment
T2 K01 1 -
T21 316 Ko 2
T2 2 41916 K0 3
T2 3 114196 KO0 4 1 1
T2 4 1]4197]s KOS 1
T2 S Ti0j0|¢0 K06 1
T2 6 Tj0(0]0 - K07
T21 slojo| - KO 8
T28 -1 1209lel - K 09 :
T29 K10
T30 110l01:0 K11
T3 41916 K12
T3?2 K13
T3 K 1 4 sitnimps | * 1
T34 K14 “After 1« 1
s K15 Jegaaed [x 3
ﬁ T36 K13$§ :5 Gscment * 3
A T3 1i0folo]o K16 tandard |« 2
:,; : 310 : : x K16 ‘adgirsc‘ment* 2
10 : : g v Ts 4k Setting during field adjustment
*1: - Brake adjustment when magazine forward
T 1 MER S .
rotating
*2: Brake adjustment when magazine reversing
#3: Arm brake adjustment
0 bit...8msec 1 bit...lémsec
2 bit...24msec 3 bit...32msec
4 bit...40msec 5 bit...48msec
6 bit...S56msec 7 bit...64msec

i v (Set 0 to all bits: 72 msec)

% Set lst bit of KO to "1" for the
machine (No.43 to No. 82)

%4  booo : for 30 tools

MOR1 SEiif] GO. LT1.
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B

NO. ADDREBSS|PARAMETERI/|NO. OF DATA OFFSET |SPECIAL|{TABLE NO. O
000] DOOOO 10

001| DOOOCZ |00000010 10

002| DOO10O |000000T10 ]

003| DOO18 |0000001C0 * 1

004] DOOZGS

005 DOOS 4

006 DOO 4?2

007| DOOSO

008 | DOOSS

003| DOOGS

010]| DOOTA

NO. |ADDRESS DATA

000| DOGOCS?2 8 2

001| DOOGE4 8191

002!"D00O0SBS

003 DOOSS

004 DOOGSIO

005| DOOGS 2

006| DOOS4

007| DOOGJGE

008 DOO 9 8 3

009] DO1LO0O . 4

*#1: Number of pot +1 (17/31) '

*2: Maximum spindle speed (4000/60000/10000)
*3: Spindle jog speed (rpm) ( 75/ 50/  30)
*4: Orientation speed (rpm) ( 75/ 50/ 30)

MORI SEIKI GO. LTD.
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If the error lamp lights, find the cause as described below.

1. Press the key to select the PC display.

2. Press the [PCMDI| soft key to select the selection display.

3. Press the soft key,

4. The alarm display will appear and the alarm number corresponding
to the error is indicated at the ALARM NO. section on the upper
section of the display.

5. Press the soft key. The alarm number and the correspond-

~ ing content are indicated at the ALARM CONTENT section on the
lower section of the display. If many errors have occurred, their
alarm numbers are indicated individually each time the
soft key is pressed.

6. (1) To select the selection display, press the |RETURN| soft key
’ (the far left key).

(ii) To select the NC display, press the key.
(iii) To select the PC display, press the key after the NC

, display is selected. '

- 7. When no PC alarm is generated, press the key. '"(NO

ALARM)" will be indicated.

PAGE SELECT
1. TOOL ENTRY PC
2. ALARM

No.l ©No.2

ALARM

ALARM NO.
CONTENT

NO.

CONTENT

MOR! SEIXI C0. 17D,
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ERROR LIST
Egégr Message ﬁg;i Address Content

A binarv code is input for work number

_ search in the B.C.D. code (when bit 6

1 WORK NO. PER1 R130.1 | of K6 is 1). '
CODE ERROR L , ' ‘ |

! 1

The addresses for work number search

in the B.C.D. code are as follows.

WNO1 .. X10.0 WN10 .. X10.4
WNO2 .. X10.1 "WN20 .. X10.5
WNO4 .. X10.2
WNO8 .. X10.3

Verify whether or not this is a B.C.D.
code.

M3, M4 or M19 was commanded when the
- . " | arm was not at its original position.

2 ARM NOT AT | PER50 R135.0

ORIGIN

The arm original position signal (LS21)
can be monitored by PCDGN X0.0.

Tool clamp sometimes fails when the
main arm is not at its original
position.

If the command was given in the middle
of an ATC cycle, return the arm to its
original position by ATC return oper-
ation.

If the command was given out of an AIC
cycle, return the arm by the inde-
pendent arm operation.

If it is impossible for the arm origi-
nal position signal to become "1" (in
the high state), the brake or LS21 is
maladjusted or defective.

M3, M4 or M19 was commanded before

completion of tool clamp.

3 | ToOL PER52 | R135.2 |, |
UNCLAMP ' '

The tool clamp detection signal (LS18)
can be monitored by PCDGN X3.5.

Tool clamp sometimes fails when the
main arm is not at its original po-
sition. Return the arm in the manner
described for PER50 above.

If the main arm is at its original
position, LS18 may be maladjusted or
defective.

MORI SEIKI GO, LTD.
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Error
code

Message

Coil
name

Address

Content

S CODE NOT
COMMANDED

PERS3

R135.3

M3 or M4 was commanded with an S code
("0") unspecified.

l |
{ 1
Press the RESET button and specify an

S code.

DURING SP
INCHING

PERS4

R135.4

M3 or M19 was commanded during spindle
jog.

M31 NOT
CANCELLED

PERS5

R135.5

M3, M4 or M19 was commanded during an
interlock bypass.

| |
| |

Press the RESET button and cancel the
interlock bypass by commanding M32.

SPINDLE
DIRECTION
CHANGED

| PERS7

R135.7

The operation mode was changed to
manual during spindle rotation in the
automatic mode, the spindle rotation
direction was then switched, and the
automatic mode was returned again.

NOT EQUAL
TOOL DIA.
SP & EM.
POT

PER100

R140.0

The diameter of the tool in the spindle
does not correspond with that of the
tool in the empty pot when M6 is com-—
manded to change tools of different
diameters. v

| ]
| 1

The diameter of the tool in the empty
pot is stored in PC parameter Ki3.
Empty pot numbers are stored in the
B.C.D. code in PC parameter Kifi.
Confirm that there is no danger of
interference even when the tool in the
spindle returns to the empty pot, then
set K13 as follows.

For a large diameter tool in the
spindle (T code 9xxx): .00000010
For a standard diameter tool in the
spindle (T code 1xxx to 8xxx):00000000
For a small diameter tool in the
spindle (T code Oxxx): 00000001

MOR) SEi¥X] CO. LTD,
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Error
code

Message

Coil
name

Address

Content

NOT EQUAL
TOOL &
LS-13

PER101

R140.1

The state of the change tool detection
signal does not correspond to the data.

| ]
i ]

To perform a dry run (with no tool),
set "1" at bit 1 of PC parameter KO.

signal (LS13) can be
X4.4,

"1" (the high state),

The tool detection
monitored by PCDGN

When the signal is
there is a tool at the tool change
position. When it is "O0" (the low
state), there is no tool.

10

ARM NOT
AT ORIGIN

PER104

R140.4

M6 or M33 was commanded when the arm
was not at its original position.

(- ]
! ; |

The arm original position detection
signal (LS21) can be monitored by
PCDGN X0.0.

If the command was given during an ATC
cycle, return the arm to its original
position by ATC return operation.

If the command was not given during an
ATC cycle, reéturn the arm to its
original position by independent arm
operation.

1

POT NOT UP

PER105

R140.5

M6 or M33 was commanded before the pot
had risen.

] : 1
f !

The pot up detection signal (LS16) can
be monitored by PCDGN X3.0.

Move the pot up by independent ATC
operation.

If the X3.0 does not become "1," even
though the pot has risen, LS16 is mal-
adjusted or defective.

12

MAGAZINE .
NOT ZERO
RETURN

PER106

R140.6

M6 was commanded even though no T code
was commanded after initial start-up or
before completion of magazine indexing.

| |
[' |

Press the RESET button and command a T
code to call the tool that must be
loaded into the spindle.

MORI SEIKI GO, LTD.
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Error
code

Message

Coil
name

Address

Content .

13

M31 NOT
CANCELLED

PER107

R140.7

M6 or M33 was commanded during the.
interlock bypass.

-

Press the |RESET| button and release
the interlock bypass by commanding M32.

14

Y & Z AX1IS
NOT AT ATC
POSITION

PER110

R140.0

M6 or M33 was commanded without ac-
companying a movement command in the
same block when the Y or Z axis was in
the tool change prohibition area.

| ]
I 1

Move the Z axis to the machine origin
and move the Y axis to a position be-
tween —-100mm and -410mm along the
machine coordinate, then perform an ATC
change.

15

TOOL
UNCLAMP

PER111

R140.1

M6 or M33 was commanded during the off
state of the tool clamp detection o
signal. ,

1 ]
— !

The tool clamp detection signal (LS18)
can be monitored by PCDGN X3.5.

Tool clamp sometimes fails if the main
arm is not at its original positiom.

If the main arm is at its original
position, LS18 may be maladjusted or
defective.

16

SEQUENCE
ERROR

R190.3

Sequence operation error

Check R155 to R158 to determine which
bit is "1" and inform Mori Seiki of
the result.

17

ATC NOT
END

PER113

M6 of M33 was commanded when MWF .(ATC
incomplete, K8.0) was "1" (in the high
state).

! : |
I 1

Return the main arm to the original
position by the ATC return cycle.

MOR] SEIX] GO. LTD.
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e ,
Egzgr Message ngéé Address Content
A value exceeding the number of
’ magazine tools is stored in the empty
18 EMPTY POT PER114 | R141.4 | pot data. - :
DATA ERROR L [
i 1
The empty pot data is stored in a
B.C.D. code in PC parameter Ki1. Set
the correct empty pot data.
The value of the data table that
‘ corresponds to the empty pot data is
19 EMPTY POT PER115 | R141.5 | not "0."
NOT FOUND | ;
[ : !
The empty pot data is stored in a
B.C.D. code in PC parameter K11. For
example, when K11 is 00000011, the
empty pot data is pot 3. At this time,
the data for pot 3 must be "0." Set
the correct data.
20 NOT IN PER116 | R141.6 | M31 or M35 was commanded in a mode
M.D.I. other than the MDI mode.
MODE
21 | DURING SP. | PER117 | R141.7 | M31 or M35 was commanded during spindle
ROTATION rotation. :
22 | M31 NOT PER120 | R142.0 | M35 was commanded without commanding
COMMANDED M31.
23 | STEPPING PER130 R143.0 A numeral of 5 or more was entered to
COMMAND : the preset value of counter O during
CODE the independent ATC operation..
ERROR

MORI SEIfI GO, LTD.
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Error

code Message
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A T code was commanded before the
rising of the pot.

24 | POT NOT UP | PER150 | R145.0 | !
: | 1

The pot rising detection signal (LS16)
can be monitored by PCDGN X3.0.

Move the pot up by independent oper-
ation.

If X3.0 does not become 1 (the high
state) even if the pot has risen,
LS16 is maladjusted or defective.

TO was commanded with no empty pot

data.
25 | EMPTY POT | PER151 | R145.0 |, |
NOT FOUND ' !
The TO command is effective only when
there is empty pot, that is when there
is a tool in the spindle.
A T code was commanded when MWF
(ATC incomplete, K8.0) was "1."
26 | ATC NOT PER153 | R145.3 | N
END I 1
Return the main arm by ATC return
cycle.
The change tool presence signal is
on after completion of empty pot
27 | TOOL IN PER157 | R145.7 | indexing. ,
EMPTY POT - ]

f 1
No tool must be loaded in the empty
pot.

This error can develop only on the
1st to 42nd machines.

A T code was used to command the

spindle tool.

28 SP. TOOL PER160 | R146.0 | : |

COMMANDED ! !
: A T code cannot be used to command the

spindle tool.

MOR] SEIR] GO, LD
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Error
code
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Coil
name

Address

Content

29

T & M33 IN

SAME BLOCK

PER161

R146.1

M33 and T codes were commanded in the
same block.

L : |
[ 1
M33 and T codes cannot be commanded in
the same block.

30

AIR
PRESSURE
DOWN'

MER1

R160.1

The air pressure dropped.

L |
b ) 1

Set the air pressure to 4 to 5 kg/cm?.

Set the pressure switch to the 3 kg/cm?
position.
The pfeSsure switch on/off can be

monitored by PCDGN X2.7. The pressure
is normal when X.27. is "1."

An alarm is issued when the time preset
at T37 elapses following a reduction in
air pressure. (Standard setting: 10000)

31

MAGAZINE
OVER LOAD

MER2

R160.2

Thermal relay (OL3) of the arm motor
and the magazine motor was tripped.

OL3 can be monitored by PCDGN X2.5.

When the X2.5 is "1," it indicates
that the thermal relay was tripped.

The trip can be reset by pressing the -
reset bar of OL3.

32

CHIPCONV
& COOLANT
OVER LOAD

MER3

R160.3

Thermal relay OL2 for the .coolant motor
was tripped.

l |
f 1

OL2 can be monitored by PCDGN X2.6.

When X2.6 is "1," it indicates that the
thermal relay was tripped.

The trip can be reset by pressing the
reset bar of OL2.

This error is also indicated when the
optional chip conveyor or spindle
coolant unit malfunctions.

MORI SEIKI GO. LTD.
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Error
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Coil
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Address
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33

4 AXIS NOT
CLAMP.
UNCLAMP

MERS

The 4th axis clamp detection signal or
the 4th axis unclamp detection signal
did not turn on within the predeter-
mined time limit.

| " |
f :

The 4th axis clamp detection can be
monitored by PCDGN X12.5, and the 4th
axis unclamp detection can be monitored
by PCDGN X12.4. The time is set at T40
(standard setting: 5000).

34

CICLE ST.
SWITCH
BROKEN

MER6

R160.6

The CYCLE START button is defective.

——

The error occurs if the start condition
switches from on to off when the status
of the CYCLE START button (PCDGN X1.0)
iS "1 .ll

This condition may be the same as when
the START button is kept pressed.

35

POWER OF
DURING ATIC
CYCLE

MER7

R160.7

The power was cut off when MWF

(ATC incomplete, PC parameter K8.0)
was "1."

I ]
|

Return the ATC by ATC return cycle.

36

MACHINE
READY OFF

MER10

R161.0

The machine ready signal disappeared.

The machine ready signal (relay CR1
contact) can be monitored by PCDGN
X3.6.

This signal became "0" for some -
reasons.

This error is indicated when the oil
air lubrication unit malfunction in the
case of 100,000 rpm. spindle speed
specifications.

MOR! SEiit GG. L7L.
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The orientation pin disengagement
detection signal did not turn on within
the predetermined time limit after the
37 | LS19 NOT MER50 | R165.0 | turning off of the orientation command.

ON : L |
| |

The orientation pin disengagement
detection signal (LS20) can be
monitored by PCDGN X3.4.

The orientation pin may be caught
somewhere in the middle of its stroke
or LS20 may be maladjusted or
defective.

The time must be set at T23 (standard
setting: 1496).

The orientation pin engagement

. detection signal did not turn on within
38 | LS20 NOT MER51 | R165.1 | the predetermined time limit after the
ON turning off of the orientation command.

L
. |

The orientation pin engagement
detection signal (LS19) can be
monitored by PCDGN X3.3.

| This signal becomes "O" in the negative
logic when the pin is engaged.

LS19 may be maladjusted or defective.

The time must be set at T23 (standard .
setting: 1496).

The orientation pin did not disengage
within the predetermined time limit
39 | ORIENT-PIN | MER52 | R165.2 | after the turning off of the orien—
NOT.OUT . tation command.

] |
I ]

This error is caused when both LS19
(PCDGN X3.3) and LS20 (PCDGN X3.4) are
"1" after the turning off of the
orientation command.

The solenoid or NC driver may be
defective or the pin may be damaged.

The time must be set at T23 (standard
setting: 1496).

MORI SEIKI GO. LTD.
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40

LS19 NOT
OFF

MER53

R165.3

The orientation pin engagement
detection signal did not turn off
within the predetermined time limit
after the turning on of the orientation
command.

| |
i 1

The orientation pin engagement
detection signal (LS19) can be

| monitored by PCDGN X3.3.

This signal becomes "0" in the-negative
logic when the pin is engaged.

The orientation pin may be caught some-
where in the middle of the stroke, or
LS19 may be maladjusted or defective.

The time must be set at T38 (standard
setting: 5000).

41

LS20 NOT
OFF

MERS4

R165.4

The orientation pin disengagement
detection signal did not turn off
within the predetermined time limit
after the turning on of the orientation
command .

| ]
i L

The orientation pin disengagement
detection signal (LS20) can be
monitored by PCDGN X3.4.

LS20 may be defective.

The time must be set at T38 (standard
setting: 5000).

42

ORIENT PIN
NOT IN

MERS5

R165.5

The orientation pin did not engage
within the predetermined time limit.
after the turning on of the orientation
command.

|
l 1

This error is caused when both LS19
(PCDGN X3.3) and LS20 (PCDGN X3.4) are
"Q0" after the turning on of the orien-
tation command.

The solenoid or NC driver may be
defective or the pin may be damaged.

The time must be set at T38 (standard
setting: 5000).

MOR] SEI] GO 170,
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43

TOOL CLAMP
CONDITION
LOST

MER56

R165.6

The tool was unclamped during spindle
rotation.
- — '

The tool clamp detection signal (LS18)
can be monitored by PCDGN X3.5.

When this signal is "1," it indicates
that the tool clamp has completed.

The proximity switch may be mal-
adjusted or defective, or the tool
clamp mechanism may be damaged.

44

ATC NOT AT
ORIGIN

MER57

R165.7

The arm was dislocated from the origi-
nal position during spindle rotationm.

I
!
The arm original position detection

signal (LS21) can be monitored by PCDGN
X0.0.

When this signal is "1," it indicates
that the arm is at the original
position.

—

The limit switch may be maladjusted or
defective.

45

‘NOT

CONFIRMED
TOOL
CLAMP

MER60

R166.0

The orientation pin disengagement
completion signal disappeared during
spindle rotation.

L. l
| ~ —

This error is caused if either LS19
(PCDGN X3.3) or LS20 (PCDGN X3.4)
becomes "0" during spindle rotation.

Either LS19 or LS20 may be maladjusted
or defective.

46

LIMITED
TORQUE
SIGNAL OFF

MER61

R166.1

The limited torque signal did not turn
on within the predetermined time limit
after the output of the torque limit
signal during orientation.

| ]
{ 1

The limited torque signal which is sent

from the spindle servo unit can be
monitored by PCDGN X2.4.

The wiring or the servo unit may be in
trouble.

The time must be set at T24 (standard
setting: 1496).

MORI SEIKI GO, LTD.
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Error
code

The 'spindle stop detection signal did
not turn on within the predetermined

time limit although no spindle rotation
47 | SP. STOP MER62 |R166.2 | command was given.

SIGNAL OFF | |
i 1

The spindle stop detection signal can
be monitored by PCDGN X2.0.

If this signal does not become "1" even
thHough the spindle is stopped, the
wiring or the servo unit may get in
trouble.

The time must be set at T25 (standard
setting: 7000).

The speed detection signal did not turn
on within the predetermined time limit
after the start of orientation.

48 SP. SPEED MER63 R166.3
DETECT
SIGNAL OFF . | The speed detection signal can be moni-
tored by PCDGN X2.0.

}
|

If the signal does not become "1"

the spindle rotates at a low speed
(approx. 30 rpm), the wirng or the
servo unit may be in trouble.

even

The time must be set at T26 (standard
setting: 7000).

The speed reach signal did not turn on
within the predetermlned time limit
after the start of orientation.

49 | SP. SPEED | MER64 | R166.4
ARRIVAL
SIGNAL OFF The speed reach signal can be monitored
by PCDGN X2.1.

]
|

T

If the signal does not turn on even the
spindle rotates at a low speed (approx.
30 rpm), the wiring or the servo umit
may be in trouble.

The time must Be set at T26 (standard
setting: 7000).

MDR! SEiX1 GO., LTD.
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50

LS16 NOT
ON

MER100

R170.0

The pot up detection signal did not
turn on within the predetermined time
limit after the output of the pot up
command .

l ]
1 1

The pot up detection signal (LS16)can be
monitored by PCDGN X3.0.

LS16 may be maladjusted or defective.

The time must be set at T11 (standard
setting: 5000).

51

LS17 NOT
OFF

MER101

R170.1

The pot down detection signal did not
turn off within the predetermined time
limit after the output of the pot up
command.

| : |
f , |
The pot down detection signal (LS17)
can be monitored by PCDGN X3.1.

1LS17 may be maladjusted or defective.

The time must be set at T11 (standard
setting: 5000).

52

LS17 NOT
ON

MER102

R170.2

The pot down detection signal did not
turn off within the predetermined time
limit after the output of the pot down

command.

1 |
| i

The pot down detection signal (LS16)
can be monitored by PCDGN X3.0.

LS16 may be maladjusted or defective.

The time must be set at T11 (standard
setting: 5000).

53

LS16 NOT
OFF

MER103

R170.3

| The pot up detection signal did not

turn off within the predetermined time
limit after the output of the pot down
command.

| |
! i

The pot up detection signal can be
monitored by PCDGN X3.1.

LS17 may be maladjusted or defective.

The time must be set at T11 (standard

setting: 5000).

MORI SEIKI GO, LTD.
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54

POT NOT UP

MER104

R170.4

The pot did not rise within the pre-
determined time limit after the output
of the pot up command.

1
The NC driver or the solenoid may be in
trouble.

The time must be set at T11 (standard
setting: 5000).

55

POT NOT
DOWN

MER105

R170.5

The pot did not lower within the pre-
determined time after the output of

L ]

the pot down command.

The NC driver or the solenoid may be in

The time must be set at T11 (standard

trouble.

setting: 5000).

56

LS15 NOT
ON

MER106

R170.6

The arm down detection signal was not

sent back within the predetermined time
limit after the beginning of the ATC
cycle,

i

The arm down detection signal (LS15)

LS15 may be maladjusted or defective.

can be monitored by PCDGN X3.2.

The time must be set at T12 (standard
setting: 2000).

57

LS14 NOT
ON

MER107

R170.7

The arm deceleration signal was not

|

sent back within the predetermined time
limit after the completion of the arm
lowering.

|

The arm deceleration detection signal

LS14 may be maladjusted or defective.

| The time must be set at T13 (standard
setting: 2000).

(LS14) can be monitored by PCDGN X4.3.

MORI 3Eiii 60, 17D,
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58

LS21 NOT
ON

MER110 | R171.0

The arm was not at original position
when the arm stop was completed.

| |
]

The arm originai position detection
signal (LS21) can be monitored by
PCDGN XO0.0.

LS21 may be maladjusted or defective
or the brake may be maladjusted.

59

LS15 NOT
ON

MER111 | R171.1

The arm down detection signal dis-
appeared during empty pot indexing.

The arm down detection signal (LS15)
can be monitored by PCDGN X3.2.

LS15 may be maladjusted or defective,
or the brake may be maladjusted.

60

ATC CYCLE
TIME OVER

MER112 { R171.2

The ATC return cycle was not completed
within the predetermined time limit.

| |
I |

The arm has not lowered although the
arm is in the lowest position according
to the ATC memory. Or, I/0 conditions
for the ATC may be improper or mal-
adjusted.

MORI SEIfI GO, LTD.
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61

MAGAZINE
COUNTER
ERROR

MER150

R175.0

The magazine origin signal does not
turn on even though a tool is loaded in
pot 16. Or, the magazine origin signal
‘turns on even though a tool is not
loaded in pot 16.

(Pot 30 in case of 30-tool specifi-
cation)

l ]
| 1

The magazine origin signal (LS12)can be
monitored by PCDGN X4.2.

If the signal does not turn on even
though a tool is loaded in pot 16, LS12
may be maladjusted or defective.

If the signal turns on even though a
tool is not loaded in pot 16, number
counting may be improper.

The current magazine number recognized
by the PC is indicated on the "CURRENT"
value on PC parameter counter C18, and
the number of pots is indicated on the
"PRESET" number.

62

LS11 NOT
ON

MER151

R175.1

‘turns on twice in successiomn.

The magazine rotation signal B does not |
turn on.

l i !
l i

The magazine rotation signal B (LS11)
can be monitored by PCDGN X4.1.

This error develops if magazine
rotation signal A (LS10: PCDGN X4.0)

(Refer to the note *2.)

LS11 | [ I |
LS11 does not
. turn on here.

LS10

LS10 may be maladjusted or defective.

MOR] SEiii GO. L7,
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63

LS10 NOT

| ON

MER152

R175.2

cwsto [T

The magazine rotation signal does not
turn on.

L ' |
|

Magazine rotation signal A (LS10) can
be monitored by PCDGN X4.0.

This error develbps if magazine
rotation signal B (LS11: PCDGN X4.1)
turns on twice in succession.

LS10 turns
on here.

LS 11

LS11 may be maladjusted or defective.

64

MAGAZINE
INDEX TIME
OVER

MER153

R175.3

The magazine indexing exceeded the
cycle time.

| ‘
| ]
This error is caused if the magazine

indexing was not completed within the
predetermined time limit.

The motor may be disconnected, or both
proximity switches LS10 and LS11 are
defective.

65

POT UP
CONDITION
LOST

MER154

R175.4

The pot up detection signal dis-
appeared during magazine indexing.

'r - |
The pot up detection signal (LS16) can
be monitored by PCDGN X3.0.

The LS16 may be maladjusted or
defective.

66.

MAGAZINE
INDEX
POSITION
ERROR

MER155

R175.5

Magazine rotation signal B does not
‘turn on after the completion of the
magazine stop.

| N
— |

The magazine brake may be maladjusted.

MORI SEIKI GO, LTD.
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Error Coil
code Message name Address Content
67 | yroa PER155 | R145.5 | A T-code was used to call an
SETTING unregistered tool.

MORI SEIi] GO LTD.
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*1 B.C.D. Code and Binary Code
The B.C.D. (short for binary coded decimal) code uses binary
digits to represent decimal numbers, with each digit position
of a decimal number is allocated four bits of a binary number.
7 6 5 4 3 2 1 0 Bit
80 40 20 10 8 4 2 1 Signal content
B.C.D. code
Whereas, the binary code uses the ordinary binary digits.
7 6 5 4 3 2 1 0 Bit
128 64 32 16 8 4 2 1 Signal content -

o’

For example, the number "17" is represented by "00010111" in
the B.C.D. code, while, it is represented by '00010001" in the

binary code.

MORI SEIKlI GO, LTD.
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PC parameter setting procedure for systems 10 and 11

(1) Set the NC to the emergency stop state or select the MDI mode.

Set the editing key switch on the control panel to EDIT or the

NC parameter writing switch to 1 according to the requirments

of the corresponding PC par

ameters.

(2)

(3)

PC para- AP
. meter | Timer | Counter EZiz Ezgie Pozlilonlng
Switches y moduie
Editing key switch _ 0 _ 0
on the control panel B
NC.parameter writing 0 _ 0 _ o
switch
O: Setting to EDIT (or 1)
~: Either setting is possible.
Note 1: Data table for the 11T lathe can be set only in the
emergency stop state. (This is because data is being
written on the data table according to the sequence to
prevent accidents when the control is on.)
Note 2: The above procedure may differ if a different system

floppy disk is used when data is written on the PC

cassette sequence

ROM.

Press the |NC/PC| key to select the PC display.

The basic PC menu’will appear.
Fig. PCMDI PCLAD | PCDGN | PCPRM

Press the soft key to call the next menu.
Fig. | TIMER COUNTIR KEEPRL DATA POS

Set data for the parameters of the timer, counter,

table and positioning modul

e.

keep relay, data

Note: Timer ceeesecesss
. Minimum Maximum
Timer No. setting unit | setting unit
Tl - T8 50 ms 1638.3 sec
T9 -~ T40 8 ms 262.136 sec

MORI SEIKI €O, LTD.
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Spindle

1.1

Spindle Head Limit Switches

Ls19

(for orienta- ~_
tion pin

LS18

engagement

check)

(o]
(for tool ; OJ.
clamp

check)

LS20
(for orientation

|_— pin disengagement

check)

MOR! SEIKI GO, LTD.
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1.2 | Spindle Speed Adjustment
1.2.1| Spindle speed parameters
NC para- e R
meter No. Specifications
5613 Compensatidn value of offset voltage for spindle
speed analog output.
(Setting range: =-1024 to +1024)
Set value: ’ -8191 x (Offset ~voltage/12.5)
5614 Gain adjustment data for spindle speed analog output

(Setting range: 700 to 1250)

PC para~- . ]
meter No. Specifications
D82 Minimum spindle motor clamp speed

(Setting range: O to 8191)

Minimum spindle motor clamp speed x 8191'

va = : : '
Set value ‘Maximum spindle motor speed

D84 Maximum spindle motor clamp speed

(Setting range; O to 8191)

Maximum spindle motor clamp speed % 8191
Maximum spindle motor speed

Set value =

D86 Maximum spindle speed

1.2.2 | Command voltage adjustment

1) Set the parameters as follows

NC (Refer to item 2.2 in section 6 for the setting procedure.)

5613 0
5614 1000
PC (Refer to item 1.4 in section 6 for the setting procedure.)
D82 0 |
D84 8191
D86 Maximum speed (6000 for 6000 rpm)

MORI SEIKI GO, LTD.
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2) Offset voltage adjustment

(1) Command SO in the MDI mode.

(2) Measure the voltage between CH1<:> and CH16(:> of.the
spindle servo unit.

(3) Set "measured voltage x (-8191)/12.5" to NC parameter
No. 5613.

(4)'Command S1, then command M3 and M4 alternately.

(5) Adjust RV2 so that the voltage between CH13<:) and CHlé(:)

of the spindle servo unit is the same with M3 and M4.

3) Adjustment of speed command voltage

4)

(1) Command the maximum speed in the MDI mode.

.~ The spindle override must be set at 100% at this time.

(2) Measure the voltage between CH1 and CH16 of the spindle
servo unit.

(3) Set the measured voltage multiplied by 100 to NC parameter
No. 5614.

(4) With an M3 command, adjust RV1 so that the voltage between
cE13(®) and CH16(S) is 10 V + 0.05 V. '

(5) After adjustment, change the value of PC parameter D82 to
82.

Speed adjustment
Using a speed meter, adjust RV9 for the normal rotation speed

and RV11l for the reverse rotation speed.

MOR) SEIX] CO. LTD.
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1.3 | Orientation Adjustment
A mechanical orientation system is used for this machine.
Adjustment is easier than with an all electric orientation
system. '
1.3.1 | Orientation parémeters(PC parameters)
Data table
No. k Specification | Set
value
D100 Speed during spin&le orientation 50
(Setting range: 0 to 127)
Set value = Spindle speed x 8191/6000
Timer
No.- Specification Set (msec)
value
T21 | Adjusts the time required to convert the 1100
analog voltage to low speed for spindle
orientation.
T22 | Adjusts the time to overlook the spindle stop 500
signal for orientation from the reverse
spindle rotation.
T23 | Adjusts the time to monitor the spindle 2000
orientation pin disengagement.
T24 Adjusts the time to monitor the limited tor-— 1500
: que signal.
Adjusts the time from the change of analog 1000
T31 voltage to check the rated spindle speed
arrival.
T38 | Adjusts the time to monitor the spindle 5000
orientation pin engagement.
Keep relay
e . Standard
No. Specifications setting

Bit 2 1:| Orientation is reset when the RESET
of KO button is pressed.

0:| Orientation is not reset when the RESET
button is pressed.

MORI SEIKI GO, LTD.
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1.3.2

1.3.3

1.3.4

Percentage in relation to the
rated torque for 30 minutes
(3]
o
1

Speed adjustment

Set the value obtained by multiplying the spindle speed during
orientation by 1.37 to the PC parameter's data table D100.
(Standard value: 50) '

Value of 127 or over is ignored.

Torque adjustment at orientation rotation

This torque is adjusted by variable resistor RV-5 on the
spindle unit. Adjustable range is 5 to 25% of the maximum

torque.

Limited torque level (RVS)
The figures on the ordinate are represented by the percentage

in relation to the rated torque for 30 minutes.

60} , ‘ J

50

20

10— — —— : Standard setting: 10%

RVS5 scale

Checking orientation pin engagement and disengagement

The engagement and disengagement of the pin can be checked by
the procedure described below.
1) Command M31 in the MDI mode.

2) Press the |NC/PCj|button.

3) Press the |PCPRM| soft key.

4) Press the |COUNTER| soft key.

MOR! SEi] GO., LTD.
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5) Move the cursor to|PRESET|of COO.

6) Roughly position the spindle key at the place of orienta-

7)

tion.

Press the and keys, and press the feed hold
button. The pin will be engaged. Press the and | INPUT

keys, and press the feed hold button. The pin will be
disengaged. 1If the operation is correctly completed, the
input data will be rest to "0."

Operation of the limit switches can be checked by PCDGN X3.3
(Engagement check) and X3.4 (Disengagement check).

The X3.3 and X3.4 data are "0" when the pin is engaged (when
the positioning has been completed), and "1" when the pin is

disengaged.

8) gfter checking, command M32.

MORI SEIKI GO, LTD.
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2. | Setting the Servo Unit

A 2-axis servo unit is iused for X and Y axes, and a one-axis servo

unit is used for Z axis.

2.1 | Adjustment of X/Y Axis Verocity Control Unit

CH!SoW OSE OZS @) 7 ®) 3 O!U OZ& @) PRDY

Q
E‘; O s» M
Enable check HVAL
// S28 1
S29 HCAL
S30 l L
E ke ove
s31 L

LVAL

azo8-1000-0220,, 3003

HCAL
ave

M
DLAL
TGLS -
| ] ™

et Q1O 1L 1LQ1LQ20LO % Q1MOIMOIMONIMOISMO20MO MO 8 O

A168-1200-0230,/ DD D

Si6L Si6M
CNS
— ]
S9L. SIM
S33L 533M

f. p.

8 2 SaL S8M
15} (53
@ Q
c =
I (=4
Q Q
(&) o

SiL SIM

e LVSLLGL-L3LLL-LIL—|-2LJ LSM-]-GM-]-:&M-I-AMJ—XM]—ZIJ

st IO Q0O MO MO MO MOsMQO MO
CNIL cNIM
Connector

. .
[dah S ah]

™I

LN

Fuse resistance —>& |&
w
38

=

§80 Q

Connector

CNS

Connector

[#2V]
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Short bar settin

g table (Mark o indicates short)

Short bar | Setting Remarks
S1L, M
2’ = 2 Tachogenerator voltage
3, " No connection
4, " o Gain selection
5 "
6: " o
7 1"
8’ 1"
9, 1"
10: n
11, " 0
12’ 1"
13, " 0
14, " )
15, 1"
16’ "
23, " TGLS alarm enable
24, " o OVC alarm duration setting
25, " TGLS alarm sensitivity setting
27, " OVC alarm enable
33, " o Current loop gain selection
520 TOH setting
S21 BRK alarm enable
22 DCAL alarm enable *-
28 o Discharge regemnerative unit
29 o)
30
31 DLAL alarm enable
32 Chopping frequency selection

MORI SEIKI GO. LTD.
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Variable

Variable resistor setting resistor scale

Variable | Motor | Motor | Motor

resistor | OOM oM 5M Remarks 3

RVIL. M | 4 4 4 Gain setting 0 10

The example
above. shows the
setting of 8.

RV2L, M 5 5 5- | Offset (1) pulse corder is set

at 5 on the scale.

(2) When a pancake type tacho-

generator is used, short CH1-3

and CH2-3, and adjust the volt-
‘age between CH6 and CH3 at less

than +0.5 V.
RV3L, M 10 10 10 OVC alarm [OOM: 0.6 + 1.1 x
level set- scale (A)
ting
- |OM, ., 2 + 3.8 x scale
5M ° (A)
RV4L, M 5 3 5 Tachogenerator voltage correc-i -

tion (1) Standard: scale 5

(2) For the strict adjustment of
position loop. gain, refer to the
the service manual of NC.

RVSL, M 9 9 9 Current 00M: 6.15 + 0.77 x
limiter scale (A)

OM,  20.3 + 2.54 x
5M ° scale (A)

RV6L, M 0 7.5 7.5 | Current loop gain

MOR! 5Eiid GO, 17D,
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Check Terminals

Terminal Code Description
CH1L, M 3/4 x speed commandAvoltage (VCMD)
CH2L, M | TSAL, M| Tachogenerator signal
CH3 ov ov
CH4 ov
CHOL, M Compensation circuit
CH6L, M
CH7. . Triangle wave. Refer to Fig. 1.9.1 (c).
00M 0.66 V/A
CH8L, M | Current | OM - 5M 0.2 V/A
CH9L, M ERL, M Input for width modulation circuit
CH10 DISCHARGE| Discharge monitor. Refer to Fig. 1.9.1 (d).
CH11L, M| PWA, F Width modulation output, (A-phase) (F-phase)
CH12L, M| PWB, G mo (B-phase) (G-phase)
CH13L, M| PWC, H " (C=phase) (H-phase)
CH14L, M| PWD, J " (D-phase) (J-phase)
CHL5 +24V +24V
CH16 +15V +15V
CH17 =15V =15V
CH18L, M| VCMDL, M | Speed command voltage
CH19L, M| VFBIL, M Armature voltage feedback signal
CH20L M VFB2L, M
CH24 No use
CH25 Discharge regenerative alarm monitor

MORI SEIrI GO. LTD.
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0.2+0.2V

' : : 1.2+0.2V
N\ [ j //

Fig. 1.9.1 (c)

N/ I | ] ov
I 0.80. Discharge

time width

Fig. 1.9.1 (d)

Light Emitting Diodoe Indication

LED Description
PRDY Position control ready signal
(Green)
VecRDY Monitor for disconnection of fuse resistors
(Green) (R81 and R82).(Lower PCB)
ON: No trouble
OFF: Items to be checked
1) Conduction of R81 and R82
2) Conduction between PCB (CN2) and
power transformer.

BRK (Red) Indicates the operation of non-fuse breaker.
HVAL (Red). Overvoltage alarm

Power supply voltage is too high.

Trouble in discharge circuit

Load inertia is too high.
HCALL.M High current alarm
Red
(Red) Short between Tl (5L) and T1 (7L): short

between Tl (5M) and T1 (7M)

Trouble in transistor modules

Trouble in PCB
OVCL.M Over-load alarm (Adjusted by RV3L,M)
(Red) Load of motor is too high.
TGLSL,M Detection of the disconnection of the speed
(Red) feed back circuit.

Disconnection of tachogenerator signal or
pulse~-recorder signal

Disconnection between the armature of the
motor and verocity control unit Tl (5L,
7L, 5M, 7M)

MOR) SZ17#] GO, 170,
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DCAL Discharge alarm
(Red) ; .
Too frequent acceleration/reduction of the
speed
Regenerative energy caused by the machine
weight is too high at gravity axis.
Trouble in discharge transistor
LVAL Low supply voltage alarm
(Red) Supply voltage is too low.
Trouble in PCB.
DLAL Alarm for low supply voltage for reverse bias : )}
(Red) of drive circuit Qi}
Abnormal supply voltage circuit for reverse
bias

B

MORI SEIKI GO, LTD.
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2.2 Setting and Adjustment of A Axis Verocity Control Unit

o0
SLI26 2 Q cHIA
Q cHaa
"8 Veeh l
9 !
QO cHis
Vecé? O ctizs
_9_‘ Q.cHic
O cHc
chC? 1
Q =
QO cHiD
Q cH2o CN4
VDO 5 cuie
Q CN3
%o Ve T
CH
130
CH
120
CH
nQ
CH
00O
CH
200
CH
19O , ]
CH s25 15
30 [ rvs %4
C;'IO l-_
%0
CH
i70
—516
CHO
. ¥
el RV3 51
H - 20
%o 9 26
o s8 8RK [&
HVAL | &
CH
5O HCAL | A%
%o st Fuse resistance ovc | &
o LVAL |
2O [)frvi ™
CHO F 4
! RV2
.o Ol L
! =
CH RV4 RDY
O 2l CNI #pRpY
20 e | 4
|3 e 8 | —
R S—'

The diagram above applies to the verocity control units of

versions 05B to 09D.
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Short bar setting (Mark o indicates short)

Short

Bar Description
S z Tachogenerator voltage setting
3 Kinked line circuit enable )
4 Gain selection
2 High-frequency gain
6 v '
7 Ripple filter
8 High-gain circuit enable
9
10 Selection of compensation circuit capacity
11 i
12 A.C. gain selection
13
14 | Connection of high-gain circuit capacity
15 0lA | Current limiter setting
02B | No connection
07C | High-frequency gain
16 Chopping frequency selection
20 Setting when a transformer and regenerative dis-
charge unit are used.
21 BRK alarm enable
22 DCAL alarm enable
23 TGLS alarm enable
24 QVC alarm duration setting
25 TGLS alarm sensitivity setting
26 Regenerative discharge unit_setting
126 Voltage feedback motor setting

MORI SEIKI GO. LTD.
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Check Terminals

Termianl Code

Description

CH1 3/4 x Speed command voltage (VCMD)

2 TSA Tachogenerator signal

3 ov ov

4 ov

Z Compensation circuit

7 TRIANGLE WAVE | Triangle wave. Refer to Fig. 2.

0oM 0.66 V/A
8 CURRENT OM-20M 0.2 V/A
30M (H) 0.1 V/A

9 ER Input for width medulation circuit
10 DISCHARGE Discharge monitor. Refer to Fig. 3.
11 PWA Width modulation output, (A-phase)
12 PWB ' " (B-phase)
13 PWC " ' ~ (C-phase)
14 PWD " (D-phase)
15 +24V +24V

16 +15V +15V

17 |-15v -15V

18 VCMD Speed command voltage

19 VEBL Armature voltage feedback signal
20 VFB2

23 ENBL Enable

1.2£0.2V

i ERE— V/o.zio;zv
4 | i

i Discharge
. 0.820.1d 1schar
msec time width
S16 short

Fig. 2

Fig. 3
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Light Emitting Diode

LED Description
PRDY Position control ready signal
(Green)
VecP.DY Monitor for disconnection of fuse resistors (R81
(Green) and R82). (Lower PCB)
ON: No trouble
OFF: Items to be checked
1) Conduction of R81 and R82
2) Conduction between PCB (CN2) and power
transformer.
BRK Indicates the operation of non-fuse breaker
(Red)
HVAL Overvoltage alarm
(Red) . R
Power supply voltage is too high.
Trouble in discharge circuit
Load inertia is too high.
HCAL High current alarm
"(Red)
Short between T1 (5)(6) and (7)(8):
Trouble in transistor modules
Trouble in PCB
ove Over-load alarm (Adjusted by RV3)
(Red) Load of motor is too high.
TGLS Runaway detection
(Red) Disconnection of tachogenerator signal or pulse-
recorder signal .
Disconnection between the armature of the motor
and verocity control unit T1 (5) - (8)
DCAL Discharge alarm
(Red) Too frequent acceleration/reduction of the speed
Regenerative energy caused by the machine weight
is too high at gravity axis.
Trouble in discharge transistor.
LVAL Low supply voltage alarm
(Red)

- Supply voltage is too low.
Trouble in PCB

MDR! SEI] CO. LTD.
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1. | Definition of Machining Center

NC (numerical control) machine tool

Equipped with ATC (automatic tool changer)

Capable of automatic control of machine cycle and auxilialy
functions.

Capable of various operations such as milling, drilling, tapping,

etc., once a workpiece is set up.

Major Machine Sections (construction)

\

ATC

Headstock

Column —mo—

/////—————— Table

;\

~t————— Saddle

~—1——— Bed

Bed: Functions as a base for all machine components,

including the column, saddle, table, etc.
Column: Installed on the bed and carries the spindle head.
Saddle: Installed on the slideways on the bed and traverses
‘ back and forth.
Table: Travels left and right on the saddle slideways.
Spindle head: Composed of the spindle, spindle drive motor

| etc. and vertically moves along the column

slideway.

ATC system: Composed of the tool magazine, tool change arm, etc.

and changes tools.

MOR] SEiil GO. LTD.
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2. | From Drawing to Product Completion

1. Drawing

_{i}____ Determine processing method, pro-
-5

cedure, tooling, etc. according

I [ 1.5 }T1 ~ to the drawing.

0l 2. Programming
N1 T2 Prepare a prograﬁ according to
G54 G90 GOO X0 YO ,

G43 Z50. H1 the rule, considering cutting

conditions such as rpm, depth of

cut, and feed rates.

- 3. Input of the program

N1 T2;

gggg(moxovm Storé the program into the

memory.

o 000 o

' 4. Tool offset
\ ;7rT§§7 Set the tools, and make tool
| l offsets.
=
o 5. Production ;
C)' Machine the workpiece while check-
o ing with the program.

MORI SEIKI GO, LTD.
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3.|X/Y/Z Axes
This vertical machining center has the following axes.

Control axes and directions

Axis Movement direction + (plus), - (minus)

X-axis Table, left and Left movement: + (as viewed
right from machine front)

' Saddle, back and

Y~-axis Forward movement: +

fqrth
_ Spindle head, up .
Z-axis " and down Up movement: +
Z+(plus)
o
o
| e [ s
X+(plus)
-

Y +(plus)

MGRI SEiKi GO, LTD.
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.

Origin (absolute programming)

Before preparing a program, the origin on the program (cutting
origin) must be determined.

This cutting origin (X0, YO, ZO) is the reference point for
programming and cutting,

The cutting origin differs according to various conditions, such
as workpiece shape‘(pylinder, cube, etc.), use/non-use of jigs and
others. '

The origin should be set by the user considering convenience of
prograﬁming and preparation for processing, and important items

regarding accuracy.

(Example)
X0, YO
[
#( )
—é 20
P To =

X0, Y0

 d

[e)
O

iC

sl

R\\\Q e =
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.

Cutting Condition Commanding Method

Cutting conditions should be carefully examined when preparing
programs, since these conditions greatly influence cutting
efficiency and accuracy.

There are four cutting conditions required for the machining

center.

Spindle rotation

=

-

Width ]

a. Spindle speed (rPm) .eceecceesssnesse Directly command rpm after
alphabet S. ‘
400 rpm S400
b. Feed rate for cutting (mm/min)

seeeccsecscsccses

Directly command feed rate for
cutting after alphabet F.

100 mm/min  F100
c. Depth fOr CULLINE .eecssssscsscescaccsss Command position in Z direction.
d. Width. for CULLINg ccsssccsessescsacess Command position in X or Y

direction.

MOR] S£1#1 GO LT0.
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6. | Comment Section

Data punched between the .control-out and control-in codes, as
shown below, are all regarded as comments and cannot be read.

TH checks of these comment sections cannot be done. Therefore,
indexes, comments, instructions to operators, etc. can be punched
in these comment sections according to the desired punch hole
arrangement.

Note that TV Checks in the comment sections can be done.

EIA | 1ISO Meaning
2-4-5 %) ( Control out (start of comment section)
2-4-7 %) ) Control in (end of comment section)

*) This is punch hole arrangement of EIA code.

[

Channel 5 : . O Channe} 7 e
Channel 4 ' Q) Channel 4 e

0000 0o 0000 0o 00 830 0 oo
Channel 2 O Channel 2 — @, )

Control out Control in

(Example) Comment in ISO code
N1000GOOX ........ LF
(MEASURE WORK ....) LF
N1001GOlX ......... - LF

(Example) Comment used as an index

F1000CR( IN110
Significant data Tape name, etc. . Significant data

MORI SEIKI GO, LTD.
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Note

Note

Note
Note

Note

Do not use any rewind stop ccde (2 or ER) in comment

sections. If used and read, the NC unit is reset.

If a long comment section is included in the middle of a

program, axis movement may be interrupted for an extended
period by the comment section. To prevent this, comment
sections must be included at positions where axis movement
interruption is permissible or where there is no movement.
There is no limit on the length of a comment sectionm.

If only a control-in code is read and when there is no
preceding control-out code, the control-in code is
neglected.

There is a parameter (TVC) which cancels TV check for

comment sections.

MOR] SEIK] GO, LT0.
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lg PROGRAMMING

1.|Tool Function

T functions are used to select tools using the memory random ATC
system of this machine.

When a T command is inputted, the magazine automatically turns
taking the shorter route, and the specified tool is indexed at the
ATC standby position in the magazine.

1.1 | Command Method

T functions are commanded using address T and 4-digit number.

Large diameter tool o I

Small diameter tool To[ I

Standard diameter tool 100 ~ s

(T functions are classified as T1 [ [ J[1—T8 [ J[J[].

* Tool diameter * Tool number

To I le001
T T[Joo2

oo

T9 e

sesscscncvecene

—
o
=
(=)}

o The .tool change command (M6) cannot be used

together with any other command in one block.

Td0O00Ocr

M6 CR

Instead of magazine numbers, tool numbers registered on the
tool data display (No. 000 to NO. 0016) for PC parameters

are used for tool selection.

MOR! SEI] GO, LTD.
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1.2 | Arrangement of various tools

Tools are not generally returned to their original tool pots
since the random memory system is used for tool selection.
Therefore, when a large diameter tool'whose diameter exceeds
the maximum tool pot pitch of 80 mm is used, both tool pots
adjacent to the tool must be emptied or loaded with small
~ diameter tools.
When many large diameter tools are used, the tool pots adja-

cent to the large diameter tools must be loaded with small

diameter tools or emptied as shown below.

[

(Example 1)

Large diameter tool

Empty pot

Small diameter tool

Middle diameter tool

MORI SEIKI CO. LTD.
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1.3 {Tool Limit Conditions

The following limit conditions exist regarding tool length,

diameter and weight, due mainly to magazine restrictions.

Weight Tkg
~ Length 250mm
: Tool pot pitch 80mm

Dia. of large diameter tool + dia. of small diameter tool < $80
— :

* Dia. of large diameter tool is the dia. of the largest

diameter of large tool.

Dia. of small diameter tool is the dia. of the largest

diameter of small tool.

2.1 S Function

"S" indicates the spindle speed (rpm).

e.g. 1000 rpm ..... S1000
Speed command is given at memory operation or M.D.I. operatiom.
Standard specification: speed command: 160 to 6,000 rpm

Optional specification: speed command: 100 to 4,000 rpm or 160 to
10,000 rpm

Spindle speed: 1 rpm, no change gear

3. { M Function

3.1 | MOO (temporary program stop)

Command MOO to temporarily stop program.
When the NC unit has read MO0, the machine and the NC unit are

set to the following conditioms.

Machine NC unit

° The spindle stops MO3, MO4 and MO8 are canceled.
rotation

® Coolant supply stops. G, F and S codes are mnot

° The cycle start lamp affected.

remains lighting

a) The machine can be restarted by pressing the cycle start

button.

b) MO0 must be commanded using a single block.

MOR! SEIX] CO. LTD.




P—11

N E-—825301-E
%g PROGRAMMING:

3.1.1 Example of use

a) Dimension check
b) Tool check

3.1.2 Program example

G01 X200, Y100. Z50. CR
MOO CR
GO0 S500 MO03 CR

3.2 | MOl Optional Stop

MOl has almost the same function as MOO., However, when MOO is
commanded, the machine is stopped. When MOl is commanded,
machine stop/nonstop can be selected by the operator with an
optional switch on the control panel.

ON Stop (valid)

o Optional stop switch [:
, OFF Ignored

a. The machine can be restarted bybpressing the CYCLE START
button.

b. MOl must be commanded using a single block.

3.2.1 Examples of use

a. Dimension check
b. Tool check

3.2.2 Program example

G80 GO0 X0 YO CR
G91 G28 Z0 MO6 CR

MO1

MORI SEIKI CO, LTD.
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3.3 | MO2 Program End

M02 must be commanded using a single block.

The NC unit is reset, and the program stops.

3.4 | M30 Reset & Rewind

a. M30 must be commanded at the end of the program using a
single block.

b. The program is completely stopped. All operacions stop,
and the NC unit is reset. '

c. Calls the beginning of the memory. Capable of operation
using endless tape.

3.4.1 Program example

- NOO21
G80 M08 TO0002 CR
G92 X0 Z0 CR
G90 G43 Z?O. HO1 S2000 MO3 CR

1)
1 .
X Processing program

!
G91 G28 Z0 MO6

M30.

MOR! SEifi GO, LTD.
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3.5 | MO3, MO4, MO5 Spindle Start/Stop

MO3(spindie normal rotation)

MO4(spindle reverse rotation)

MO5(spindie stop)

a. MO3 cancelling command

MOO, MO1, MO2, MO4, MO5, MO6, M19, M30

b. MO4 cancelling command

MOO, MOl, MO2, MO3, MO5, MO6, M19, M30

MORI SEIKI GO, LTD.
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M06 Tool Change

Command format

By this command, a series of tool change operation including

spindle orientation and tool clamp/unclamp is executed.

G91 G28 Z0 M06 CR

When Z-axis is not at the zero return position as described above,

tool change cannot be performed (the ALARM lamp lights).

When M06 is commanded during spindle rotation, the spindle stops

Tools can be changed only when the Y axis is more than 100 mm

automatically, and tool change is executed.

from the zero return position in the minus side.

Spindle orientation

)

Pot down

v

Arm 75° rotation (CCW direction)

Tool unclamp

¥

Arm down

l

When the diameter differs:

When the diameter is the same:

Arm 180° rotation Pot up
(reverse direction) &
¥
Empty pot indexing
Arm up Arm 180° rotation (reverse direction)
v
Tool clamp
Pot down

Arm 75° rotation (reverse direction)

¥

Pot up

MGOR] Sl GO, LTD.
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3.7 | MO8, MO9 (Coolant Discharge, Stop)

° MO8 coolant discharge
-Coolant is discharged through 3 ports positioned around the

spindle.

° M09 coolant stop

Note: If the coolant OFF button on thebcontrol panel is press-—
.ed (coolant off lamp ON) during the memory, tape, or MDI
operation, coolant will not be discharged even if the
machine reads the MO8 code but the coolant ON lamp will
light.

MORI SEIKI GO. LTD.
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4, | G Function

4.1 | GOO Positioning

X/Y/Z axes are moved in rapid feed rate to the specified position
as commanded by G90/G91.

Command format GO0 X Y Z_(CR)

o Rapid feed rate: X, Y axis 15000mm/min Z axis 12000mm/min
Movement passage is not necessarily linear.

o G90 is the absolute command.
G91 is the incremental command.

o The three axes moves simultaneously.

Command
di- GO0 X- (direction) GO0 Y- (direction) | GOO Z- (direction)
rection -

)

-~ g

o @

QT O

P

- o (Headstock) l

O i

o

oo

= ot

4 A

§ : < (Table) ———— \ (Table) -

= a \l‘ ] \J ] \] ]

(Program example)

) Séquence No.
G54 G90 GOO X0 YO 20 ........ Rapid feed to work coordinate
system (G54 X0 YO Z0) position
X=100. .eiiiiiiiiienennaaaan Rapid feed to X-100 position
Y 50, ittt ittt ittt Rapid feed to Y-50 position
G91 Z-30. ....e.e... "weeesiesees Incremental command, movement
command of =30mm in Z direction
X=100. cuiitiiiniiiiienannnns Rapid feed to 100mm in X
(=) direction
Y 50, tiiiiitiiiieecetaenenn Rapid feed to 50mm in Y
(+) direction
G990 X0 YO Z0 ..iiernnconnnene Returning to work coordinate
system (G54 X0 YO z0)
M30 &t iiiiiiiieeee it Program end

MGCRI SEiii GO, LTD.
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4.2

GOl (Liner Interporation)

This programming is used for straight cutting. Tool moves in a
straight. line from the current position to the command position

at the rate specified by the F (feed) function.

Programming
method GO0l X Y Z F (CR)

(Programming example)

© ®

] A
60
(Increméntal programming) (Absolute programming)

N1 ’ N2

G92 X0 YO Z0 . : G92 X0 YO Z0
1 G91 GO1 Y50. F100 1 G90 GOl Y50. F100
2 X30. 2 X30.
3 X30. Y-50. 3 X60. YO
4 X-60. 4 X0

M30 M30

MORI SEIKI GO, LTD.
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4.3/G17, G18, G19 Plane Selection

Planes for circular interpolation and tool diameter offset are

selected by these commands.

Gl7 —=-—-- XY plamne
Gl8 —==——- ZX plane
Gl9 —==—- YZ plane

- N

XZ

—
AY

|

XY

Ve

Movement commands have no relation to plane selection.

When G17 Z (CR) is commanded, Z-axis is moved.

MOR] SEii GO. LT0,
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4.4

G02, GO3 Circular Interpolation

The tool moves along a circular passage accofding to the commanded

- plane, cutting direction, coordinate system, circular arc size and

rapid rate,

Command format

Circular arc on XY plane
G02

N

G17 { X }F ;
G03 * Te—— T—— , H
i (CR)
Circular arc on ZX plane
GlS{ggg}X z — P
—_— (CR)
Circular arc on YZ plane
19 {23y 7 (%— IF
———— e (CR
Meaning of code
Designation item Command Meaning of Code
Designation of circular
G17
arc on XY plane
1 | Plane c18 Designation of circular
arc on ZX plane
Designation of circular
G19 .
arc on YZ plane
) Rotating G02 Clockwise (CW)
direction GO3 Counterclockwise (CCW)
G90 Two of , End point position in
End mode | X/Y/Z axes work coordinate system
3 | point
position | GI91 Two of Distance from start to
mode | X/Y/Z axes end points
Distance'from Two of Distance (with +/- sign)
start point ; .
I/J/K axes from start point to center
to center
4
Clrgular arc - R Circular arc radius
radius

When power is turned on, G1l7 (XY plane) is designated.

MORI SEIKI GO, LTD.
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4.4.1 Example of Circular Arc Interpolation
Y4
\ 20 50 20
@V ) Y
X
End of circular arc .
2 ©
&
+ Cutting direction
O Start point
@ (X0, YO)
Circular arc start point
Plane Rotating End point
L. designation 2. direction ° position 4. L/J/K or R
5 .
(Table movement)
Center of circular arc
2 .
X- |Start R50
point
X K Go3
Y G02
Y+
G17 (XY plane) GO3 (CCW)
X-70. Y50. 1-50 RS0

(Incremental command)

N1

| G92 X0 YO 20

‘@ 691 GOl X-20. F100
@ G617 GO3 %-50. ¥50. I-50.

(3 601 x-20.
M02

(Absolute command)

©@EE

N2
G92 X0 YO Z0
G90 GOl X-20. F100

G17 GO3 X-70. Y50. I-50.

GO1 X-90.
MO2

MOR! SEIK] GO LT,




PROGRAMMING

E-825301-E

P21
4.4.2 Example of Circular Arc Cutting
30
End point
@ Start point (X0, Y0)
|
(Incremental command)
N1 .
. ®G92 X0 YO ZO (1) Coordinate system setting
(tool start point) '
@ G17 G91 GO3 X~100. Y100, I-100. F100 --- (2) XY plane, incremental,
’ circular arc (CCW)
feed command
@GOl X-30. : (3) Linear cutting in X direction
@) 602 X-50. Y-50. I-50. ==—mv (4) Circular cutting (CW)
M02

(Incremental R command)

N2
@ c92 X0 YO 20
(617 691 GO3 X-100. Y100. R100. F100
(3) 601 X-30.
(&) 602 X-50. Y-50. R50.
M02 '

(Absolute command)

N3
@G92 X0 YO 20
(@617 690 GO3 X-100. Y100. R100. F100
(3 601 x-130.
(&) 02 xX-180. ¥50. R50.
MO2

MORI SEIKI GO. LTD.
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4.4.3 Example of 360° circular Cutting

50 50

©)©

End point Qe ) Start point (X0, YO)

When X/Y/Z are omitted and I/J/K are used, 360° circular arc

(entire circle) cutting is commanded.

G03} I
G02 J (CR)
K

(Incremental command)

N1l
G92 X0 YO Z0 ==—==—=——= (1)

G91 GOl X-50. F100 ——— (2)
Gl7 GO3 J=200, =———=——= (3)

GO0l X-50. (4)
MO2

(Absolute command)

N2
G92 X0 YO Z0 =——=—=—mm—mmm (1)
G90 GOl X-50. F100 ---- (2)
G17 G03 J-200. ——=—-—-—- (3)
GOl X-100. (4)
MO2

(R command)

N3
G92 X0 Y0 Z0 =—m—m—mem———— (1)
G91 GOl X-50. F100 =—-——- (2)
G17 GO3 R200.-==———m——mm (3)
GOl X-50. (4
MO2

Coordinate éystem setting
Incremental, linear cutting

(X direction), feed rate command
XY plane, CCW circular arc cutting,
R200

Linear cutting

o When X/Y/Z are omitted and
R is commanded, a circular
arc of 0° is commanded,
and circular arc passage
cannot be obtained.

(4) (3) (2)

e

(D)

MOR! SEI%] CO. LTD.
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Program Example

I. Size and shape of cutting, and mounting procedures

Surface to be cut are

shaded in the figure

at left.

| i
—| & o
N . o .
) S 4$>_ o Material AQ
O N
R © |
L 300 J
) 2
il I S
% L R
Ly
l |

Tool Used
:z;;er Tool Typé of cutting

1 ¢80 face mill Plane cutting

B T 9001 ‘ (milling)
2 |-HEDe- Septer drill Centering
3 S ﬁlgoggﬂl Drilling
_FE $19.8 end mill Preliminary
4 fé?é}_ T 0004 boring

$20 boring
T 0005

$20 finishing

—

. ==

$20 end mill
T 0006

Circumferential
cutting

MORI SEIKI GO, LTD.
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5.2

Determination of Origin (Cutting Origin) on Program

The point of X0, YO, Z0 is called the origin (cutting origin)

and used as the reference point for programming and preparation

of processing.

o The cutting origin (X0, YO, 20) differs according to various

conditions, such as workpiece shape (cylinder, cube, etc.),

use/nonuse of jigs and others.

The origin should be set by the user considering ease of

programming and preparation for processing.

(Example)

<

4

.¢.

e

— et e . e o

e e e

X0. YO

20

* The test piece is programmed using the point shown below as

the cutting origin.

X0, YO

& P

MOR! SZIK] GO, 170,
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5.

Test Piece Program

01 (TEST PIECE)
N1 T2 (80 DIA. FACE MILL)

G54 G90 GO X200. Y-75. S800 M3

G43 250. H1
z0

Gl X-200. F400
GO Y-10.

Gl X200.

GO Y55.

Gl X-200.
GO Z50.

G91 G28 z0
G30 YO M6
ML

N2 T3 (CENTER DRILL)
G54 G90 GO X0 YO S3000 M3

. G43 Z50. H2 M8

G99 G81 Z-5. R2. F200
X100. Y75.

X-100.

Y-75.

X100.

GO Z50. M9

G91 G28 Z0

G30 YO M6

M1

N3 T4 (19 DIA. DRILL)
G54 G90 GO X0 YO S800 M3
G43 Z50. H3 M8

G99 G73 Z-35. R2. Q3. F120

X100. Y75.
X-100.
Y-75.

X100.

GO 250. M9
G91 G28 20°
G30 YO M6
M1

N4 T5 (19.8 DIA. END MILL)
G54 G90 GO X0 YO S800 M3
G43 Z50. H4 M8

G99 G73 Z-28. R2. Q3. F120
X100. Y75. .
X-100.

Y-75.

X100.

G0 250. M9

G91 G28 Z0

G30 YO M6

M1

N5 T6 (20 DIA. BORING)

G54 G90 GO X0 YO S3000 M3

G43 Z50. H5 M8

G99 G76 Z-25. R2. I.5 J.2 F150

X100. Y75.
X-100.
Y-75.
X100.

GO z50. M9
G91 G28 Zz0
G30 YO M6
Ml

N6 T9001 (20 DIA. END MILL)

G54 G90 GO X170. Y-120. S800. M3
G43 z50. H6 M8

Gl z-20. F2000

G41 Y-100. D26

X-150. F120
Y100.

X150.

Y-105. .

G40 GO z50. M9
G91 G28 z0
G30 YO M6

M30

MORI SEIfil CO. LTD.
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10

01 (TEST PIECE) .eveerevecavann
N1 T2 (80 DIA. FACE MILL) .....

G54G90G0X200.Y-75.5800M3 ......

GO z50. .
G91 G28 20

G30 YO M6

ooooooooooooooooooooo

ooooooooooooooooooooo

ooooooooooooooooooooo

oooooooooooooooooooo

---------------------

oooooooooooooooooooo

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

Program number, (title)

Sequence number; magazine indexing
for the next tool T2 (machining
with #80 face mill)

Positioning to the X and Y coordi-
nates in the work coordinate sys-
tem (G54); normal spindle rotatiomn
at 800 rpm.

Tool length compensation;
offset No. 1; Z axis travel

Lowering to the machining posi-
tion

Machining to X200 mm at a cut-
ting feed rate of 400 mm/min

Rapid feed to the next cutting
position

Machining to X 200 mm at a cut-
ting feed rate of 400 mm/min

Rapid feed to the next cutting
position

Machining to X-200 mm at.a cut-
ting feed rate of 400 mm/min

Rising to Z50 mm in a rapid feed

Z axis zero return by incremental
programming

Tool change after reaching the
tool change position

(This command is not required when
the Y coordinate . of the tool
change position is 100 mm or more
away from the zero return position
in the minus (-) direction.
Command an M6 code independently
or command it in the same block
for (10).)

Optional stop

l 5
| i ]

i

@ -« Cutting feed

«€-— Rapid feed

.@
| JE&;@
R

MGOR! SEiKI GO. LTD.
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0 ~N o

N2 T3 (CENTER DRILL)

oooooooooo

Sequence number; magazine index-

ing for the next tool T3 (machin-

ing with center drill)

G54G90GOX0Y0S3000 M3 Positioning to the X and Y

coordinates in the work coordinate

system (G54); normal spindle
tion at 3,000 rpm.

G43 Z50. H2 M8

oooooooooooooooo

No. 2; coolant supply

G99 G81 Z~-5. R2. F200 R point level return; drill

ooooooooo

rota-

Tool length compensation; offset

cycle command; feed rate of 200

mm/min

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

Execution of the drill cycle

-----------------------

Y axes

oooooooooooooooooo

after positioning in the X and

Fixed cycle cancel; rising to Z50

mm in rapid feed; coolant supply

stop
G91 G28 Z0

oooooooooooooooooooo

programming

G30 YO M6  .......
tool change position

Z axis zero return by incremental

Tool change after reaching the

(This command is not required when
the Y coordinate is in the tool

change position. Command an

M6

code independently or command it

in the same block for (9).)
Optional stop

=

R point (Z2)

/
|
-t
PRISTS B S

N
|
w

Initial point (Z50)

Z0

MGORI SEIKI GO. LTD.
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N3 T4 (19 DIA. DRILL) ........

G54G90GOX0Y0S800 M3 ...........

G43 Z50. H3 M8  ....ivivannn

G99 G73 X-35. R2. Q3. F120 ....

X100. Y75.  ceiienennnn e
X=100. teniiniiieiiiiieaean
Y750 e,
X100,  eeuniinnrnnnennenneenn.
GO Z50. M9 .iiniiniiininneann.
GIL G28 Z0 ienrirniiniennnnn .
G30 YO M6  wuvenirninnennennnns
7

N4 T5 (19.8 DIA. END MILL) ....

G54G90GOX0YOS800M3 ....evevnnnn

G43 Z50. H&4 M8 ...,

G99 G73 Z-28. R2. Q3. Fi20 ....

X100. Y75.
X-100.
Y-75

X 100.

GO Z50. M9
G91 G28 Z0
G30 YO M6
ML

Sequence number; magazine index-
ing for the next tool T4 (machin-
ing with 419 drill)

Positioning to the X and Y coordi-
nates in the work coordiante sys-

tem (G54); normal spindle rotation
at 800 rpm.

Tool length compensatipn; offset
No. 3; coolant supply

R point level return; high speed
deep hole drilling cycle; feed

rate of 120 mm/min
lzéjlnltial
point

The same as Y (250)
for machining 1
with a -——— * R p01nt: (z2)
center drill t
A Il |
I I I 3mm
I I —
|

Z-35

Sequence number; magazine index-
ing for the next tool T5 (machining
with ¢19.8 end mill)

Positioning to the X and Y coordi-
nates in the work coordinate sys-
tem (G54); normal spindle rotation
at 800 rpm.

Tool length compensation; offset
No. 4; coolant supply

R point level return; high speed
deep hole drilling cycle; feed
rate of 120 mm/min

Initial
point
(Z50)

I
<=-=--1 fR point (Z2)
1 Z0

r;;

zZ-28.

MOR! SEiK] GG, LTD.
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N5 T6 (20 DIA. BORING) ........ Sequence number; magazine indexing

for the next tool T6 (machining

with 420 boring drill) .
G54G90G0OX0Y0S3000 M3 ....... ... Positioning to the X and Y coordi-

nates in the work coordinate sys-

tem (G54); normal spindle rotation
at 3,000 rpm.

G43 Z50. H5 M8 ...viviincunnnns Tool length compensation; offset
No. 5; coolant supply

G99 G76 Z-25. R2. J. 1 F150 ... R point level return; fine boring;
‘ feed rate of 150 mm/min

X100. Y75.
X-100..
Y-75. Initial
X100. 0.1 1 ?§§8§
GO 250. M9 Shift
G91 G28 Z0 amount <———} & point (22)
G30 YO M6 |
ML i
W 725
Orieﬁtation
position

N6 T9001 (20 DIA.-END MILL) ... Indexing for the first tool ($20"

_ end mill)
G54 G90 GO X170. Y-120. S800 M3
G43 Z50. H6 M8 ..vveeiennecnnnn Tool length compehsation; offset
~ No. 6

G1 Z-20. F2000

G41 Y-100. D26 vvvvveenneccenan Tool diameter compensation (left
side); offset No. .26

X-150. F120

Y100.

X150.

Y-105.

G40 GO Z50. M9 ..vvvvrrrnnnnn.. Tool diameter compensation cancel;
rising of Z axis

G91 G28 ZO

G30 YO M6

5 Program end

MORI SEIfI GO, LTD.
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Phone. (059545) 4151

MORI SEiKI U.S.A.INC.

Head Office: 9145 Currency Street, Box 169126 Irving, Texas, 75063
Phone. 214-257-0044 Fax. 214—258-6011
Los Angeles Office: 1830w. 208th Street, Torrance, California, 90501
’ Phone. 213-533—-8214 Fax. 213-533—-6011
Chicago Office: 5 East Messner Drive wheeling, Illinois, 60090
Phone. 312-520-2600 Fax. 312-520-0948

Boston Office: 1455 Concord Street, Framingham, Massachusetts, 01701
Phone. 617-788-0044 Fax. 617-788-0246

MORI SEili G.m.b.H.

Head Office: Siemens-Ring 19, 4156 Willich 1, F.R. Germany
Phone. 02154—427035 Telex. 8531908 MORI D Fax. 215—-440935

Overseas Offices:

Detroit, New Jersey, Charlotte, Orlando, Atlanta, Houston, San Francisco,

Seattle, Toront, Paris, London, Birmingham, Johannesburg, Sydney,
Melbourne, Singapore, Taipei
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