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PREFACE Read this manual carefully to obtain a thor-
ough knowledge of the machine operation and mainie-
nance. Be sure to follow the instructions to ensure
proper procedure$s and prevent injuries and accidents.
Do not operate the machine by guesswork — keep the
manual at hand and refer to it whenever you are not sure
of how to perform any of the procedures.

NOTE

T For the descriptions of the shuttle table, the cooling unit, the dust
collector unit, and programming, refer to their respective manuals.

RECEPTION We have loaded your machine onto a
carrier’s truck and it was recognized as being dispatched
in perfect condition.

However, in the event of an incident during shipping (al-
ways possible), or if you observe any visible damage
{signs of shock or impact, etc.) on your machine, please
remember to make your reservations in the following man-
ner:

A — On the delivery form which will be submitted to you
for acceptance by the carrier

B — By indicating them to the carrier and to ourselves (for
simple information) by registered ietter within 48
hours at the latest. :

Operator’s Manual:
FO Series CNC Laser Machine

© 2000 by AMADA CO., LTD.

No part of this publication may be photocopied or otherwise reproduced with-
out the prior written permission of AMADA CO., LTD.
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Cutting Precautions

® The cutting conditions and piercing conditions must be finely adjusted,
depending on the condition of the mirrors or lens. Lower the cutting feed rate
or raise the puise duty for gouging during cutting. Extend the piercing time or
raise the pulse duty when the hoie is not pierced through the worksheet.

@® The maximum cutting feed rate for cutting a round hole is 150 times the
diameter of the hole. The roundness of the hole deteriorates when the hole

is cut at a higher feed rate.

® When cutting a hole by using a pre-registered processing condition file, use a
cutting condition of decreasing number with decreasing hole diameter.

@ The minimum diameter of the hole to be cut is the same as the thickness of
the worksheet to be used.

® Worksheets may not be properly cut, depending on their material or surface
condition (whether or not rust, oil, or scale is deposited).

® When a worksheet protected with a vinyl sheet (especiélly polyviny! chioride
sheet) is cut, the gas generated during the cutting operation corrodes the
machine. Apply a rust inhibitor to the machine.

® When a worksheet with its top surface protected with a vinyl sheet is cut, the
protective sheet may be removed by the discharge of the assist gas and
interfere with the cutting of the worksheet. :

® When an aluminum worksheet is cut with its vinyl sheet-protected surface
facing down, the adhesion of dross on the bottom of the cut can be reduced.

@ Before ordinary cutting (oxygeh cutting) of stainless steel, apply a dross
adhesion inhibitor to the worksheet to facilitate the removatl of dross from the

cut.
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Safety Rules

Observe these safety rules to prevent injuries and accidents.

Installing the machine:

a) Refer to the separate installation manual.

e
S

Laser cutting:

a) Wear the goggles properly designed to protect your eyes during laser cutting.
The direct or reflected, invisible COz laser beam can seriously injure your
eyes.

b} Wear the clothing that is nonflammabie and exposes less part of your body
to protect you against burning by the spatters caused during laser cutting.

¢} Never cut plywood boards, organic compounds, or other materials that may
catch fire or produce toxic gases when the materials are exposed to the COz
laser beam. Doing so will disrupt the safety of the operator and the
machine.

d) Don't fail to ventilate the shop — synthetic or coated materials produce
harmful fumes during laser cutting.

e) Don't place flammable materials around the machine. Sparks may fly and
ignite any flammable materiais nearby.

f} in normal operation, the metallic particles from aluminum and alloyed
material tend to stick in the dust collector and induction duct.

To avoid explosions, one should check and ensure cleanliness of these
every day before starting up the machine.

aes
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g) Stop the machine and remove the scrap from the table as soon as one -
process of cutting the flammable material is finished — to prevent the scrap
from being set on fire. To work inside the hazardous area, don't fail to
observe the rules described under “Working inside the hazardous area” —
see below.

h) Don't touch the surfaces of the laser lens and oscillator inside mirrors, which
are made of toxic materials*, nor inhale the vapors generated when the toxic
materials are burned. When discarding the lens and mirrors, consult a
waste disposal contractor. _

* Zinc selenide; for more information, refer to the Appendix.

i} Have your eyes thoroughly examined reguiarly — immediately if you
suspect of a disorder that might have been caused by the harmful CO2 laser
beam.

Operating the machine:

a) Have the machine operated by a single, trained person who has read this
manual and acquired a thorough knowledge of the machine and its
operation. [If more than one authorized operator must be involved,
coordinate their work to ensure utmost safety.

b) Clear the hazardous area around the machine of people and obstacies
before starting the machine — don't fail to check the area behind the
machine.

¢) Make it a rule to stay out of the hazardous area when the machine is being
operated. If you must work inside the area, don't fail to observe the rules
described under “Working inside the hazardous area” — see below.

d) Don't open the laser oscillator or the electrical control unit when the power is
on — they have a deadly high voltage inside.

e) Don't leave the keys in the machine's keyswitches. Keep the keys in the
custody of the supervisor when they are not in use.

f) When you wear a pacemaker or similar electronic medical device, don't
approach the machine. The device may malfunction or fail due to the
electromagnetic waves from the machine.

g) Do not place a worksheet projecting from the table. A worksheet ioaded
projecting from the table may strike the carriage or fall from the table. Do
" not stand the worksheet against the laser cutting machine either.
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h) Never place a laser beam-reflecting material or object (e.g., laser lens,
goggles, or copper sheet) below the iaser head.

Never process copper sheets. Processing of copper sheets may not only
be harmful to you, but also damage the machine.

i} |f the laser output power is not properly adjusted when processing an
inclined part, the laser beam may be horizontally reflected and may break

the protective cover and other machine parts.
When processing an inclined material, 3D shape, or pipe, place the material

as follows:
X-CARRIAGE

—

Place the 3D shape or inclined material so that the laser beam is reflected in
the Y-axis direction.

)

Place the pipe in the X-axis direction and not in the Y-axis direction.

Working inside the hazardous area:

a) Check to ensure that the machine is stopped.

" b) Press the STOP buttons on the CNC controf panel and the shuttle table
control panel — to prevent the machine to be started inadvertently.

¢) Turn the SHUTTER keyswitch to OFF, remove the key from the switch, and
hold it by yourself — to prevent erroneous CO? laser beam emission.

d) Never place your hand under the laser head — extremely dangerous if the
CO? laser beam is emitted in error.

()




Servicing the machine:

a) Turn off the machine and laser oscillator circuit breaker switches, the supply
of compressed air, and then the shop circuit breaker switch during an
inspection or maintenance work. Then padiock the machine and laser
oscillator circuit breaker switch levers and the air intake valve at the air
system. If the work must be performed inside the hazardous area, also
observe the rules described under “Working inside the hazardous area” —

see above.

b) When performing maintenance work on the shuttle free-motion bearing unit,
install maintenance pipes so that the table does not inadvertently lower.

¢) Post a sign to inform people that the machine is being serviced.

d) Never modify the machine's parts or electric circuits or change them with
unauthorized parts or circuits. Doing so will cause machine disorders and
damages and disrupt the safety of the machine and the operator.
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DANGER and WARNING plates
Keep the DANGER and WARNING plates weil noticeable and never remove them.

Q, O, (4]
() A ®
CAUT I ON-
[ASER RADIATION WHEN Pinch
OPEN AND INTERLOCKS .
OEFEATED. AVOID EYE , Point
oR N EXPOSURE 10 _
EAS g SCATTERED bl AYDID E4FOSURE- . o g A
VISIME MRAR (WISINLE LASER MDIATIN
o MR NI — :
- |/ADANGER]
(.
| T\
.[__ | _T_ I . [ l il I - ] A ]7 | -
u ' ADANGER®

FE——t
= . 5 bend mirrors * -,
TITCrT i PR
TAUTIDN-LASER NADIATION WHEN QPEN
ANO INMTERLOCKS DEFEATED.
AYOID EYE QR SKIN EXPOSURE
10 RINELT OF SCATTEFRER
RADIATIOM, )

Indicates an iinminéhily hazardous situation
ADANGER which, if not avoided, will result in death or - ; 7
serious injury. =~ . . R : ‘ i

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

: Indicates a potentially hazardous situation L
ACAU“ON which, if not avoided, may result in minor or - -
moderate injury. T I
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SAFETY FUNCTIONS

The machine has functions that are designed to safeguard the operator as well
as the machine itself as described below.

For the description of the swifches mentioned in this section, refer to Part |,
Controls.

Operator safety

¢ Automatic power shutdown:

The CNC and the laser oscillator will be shut down automatically if an
overcurrent is supplied.

¢ Operation interiocks:

The machine cannot be started unless the partition doors and the laser

~ oscillator's front cover are closed. |t aiso cannot be started if the optical
safety device has been actuated; or if the nozzle or bend mirror unit is not
installed. The machine will stop instantly if the optical safety device is
actuated during operation.

e Operation mode lock:

Careless operation-mode changing will be prevented to avoid disruption of
the machine operation — when this function is enabied by using the MODE
keyswitch on the CNC control panel.

Machine safety

» L aser head protection:
The laser head will collapse at its joint if it hits the worksheet, etc., and the
machine will stop.

» Workclamp (optional) protection:
The machine will stop if a workclamp is likely to collide with the laser head.

» Servosystem protection:

The machine will stop if a servomotor is overloaded or an irregularity has
been caused in the servosystem.
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o Overtravel detection:
The machine will stop if the laser head has overtraveled.

« Low air pressure detection:

The machine will stop if the operating air pressure has gone down below the
required pressure.

o Low laser gas pressure detection:

The machine will stop if the laser gas pressure has gone down below the
required pressure.

¢ L ow assist gas pressure detection:

The machine will stop if the assist gas pressure has gone down below the
required pressure.

« Reduced cooling water flow detection:

The machine will stop if the cooling water flow has been reduced below the
required flow.

« Program precheck:

The program can be checked for syntax errors and overtravels without
running the machine — prior to its execution for actual cutting. (This
function is enabled or disabled by the PROGRAM CHECK button on the
CNC control panel.)

xviii
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SPECIFICATIONS

Operating environment

Ambient temperature

510 35°C {41 to 95 F}

Max. relative humidity -

75 % without dew condensation

Hiumination Over 500 lux.
Machine
Mode! FO2412 FO3015 - FO4020
X 2870 mm 3420 mm 4350 mm
{112.89in.} {13464 in} {171.26in}
) ] 1270 mm 1530 mm 2000 mm
Axis travel Y {50.00in.} {61.02in.} {78.74in)
z 200 mm 200 mm 200 mm
{7.87in} {7.87in.} {7.87.in.}
X 2520 mm 3070 mm 4000 mm
{99.21 in.} {120.87 in.} {157.48 in}
. 1270 mm 1550 mm 2000 mm
Cutting area Y {50.00 in.} {61.021n) [78.74in}
z 200 mm 200 mm 200 mm
{7.87in} {7.87in} {7.87 in.}
X 0 to 20 m/min 0 to 20 m/min 0 to 20 m/min
_ {0to £65.60 ft/min} | {0 to 65.60 ftymin} | {0 to 65.60 f/min}
Cutting feed rate - - -
v 0 to 20 m/min 0 to 20 m/min 0 to 20 m/min
{0 to 65.60 ft/min} | {0 to 65.60 ft/min} | {0 to 65.60 f/min}
X BO m/min B0 m/min 80 m/min
{262.4 fi/min} " {262.4 ft/min} {262.4 ft/min}
. BO m/min BO m/min B0 m/min
Max. rapid feed Y {262.4 fymin} {262.4 fi/min} {262.4 fi/min}
7 60 m/min &80 m/min 60 m/min
{196.8 ft/min} {196.8 ft/min} {196.8 f/min}
Max. worksheet weight 620 kg 920 kg 1500 kg
{stand alone machine) {1367.1 b} {2028.6 Ib} {3307.51b}
Max. worksheet weight 620 kg 920 kg 1500 kg
(with LST) {1367.1ib} {2028 6 Ib} {3307.5 Ib}
. 8B40 mm 840 mm 840 mm
Table height [33.07 in.} {33.07 in} (33.07 in}
Weight with oscillator ot 10t 12t
(stand alone machine) {992 USton} {11 02 UStDn} {1 3.22 UStDn}
Weight with osciliator 111 12t 141
(stand alone machine+PRFO) {12:12 USton} {13.22 USton} {15.43 USton}
No of bend mirror :
. . 5 5 5
Including collimatar
Adaptive optics(optinal) 1 1 1
AC, 3-phase, AC, 3-phase, AC, 3-phase,
Power supply 200/220 V £10% | 200/220V £10% | 200/220 V £10%
50/60 Hz. 13 kVA | 50/60 Hz, 13 kVA | 50/60 Hz, 13 kVA
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CNC control umt

Model

FANUC FS-160iLA

Controlled axes

X, Y, Z (3 axes simultaneously controlled)

{nput method

3.53" floppy disk or manual data input

Minimum dimensional unit

0.001 mm {0.0001 in.}

Memory capacity Equivalent to 320 m {1049.6 ft}, or 1280 or
5120 m {4198.4 or 16793.6 fi} (optional)
/O interface RS232C

Laser oscillator

Model FANUC C-1500B | FANUC C-2000C | FANUC C-3000D | FANUC C-4000A
AF-2000C AF-3000D AF-4000A
AF-2000E AF-4D00E

Rated output 1500 W 2000 W 3000 W 4000 W

Stability *1.0% =1.0% 2.0 % *2.0%

Max. output 1800 W 2000 W (Cw),  [3000wW (Cw),  |a000 W (Cw),
3300 W (Pulse 4000 W (Pulse 5000 W (Puise
peak) peak) peak)

Freguency range 510 2000 Hz 5 to 2000 Hz 510 2000 Hz 510 2000 Hz

Duty range ' 010 100 % 0to 100 % 0 to 100 % 010100 %

Laser bearn CO;laserbeam |CO,laserbeam |CO;laserbeam |CO,iaser beam

Laser beam wavelength {10.6 um 10.6 um 10.6 um 10.6 um

Laser beam mode Low-order mode

Low-order mode

Low-order mode

Low-order mode

Approx. 24 mm
{0.94 in_} at source

Laser heam diameter

Approx. 27 mm
{1.06 in.} at source

Approx. 27 mm

Approx. 27 mm -

{1.06 in.} at source|{1.06 in.} at source

Laser beam dispersion |Below 2 mrad
angle

Below 2 mrad

Below 2 mrad

Below 2 mrad

50/80 Hz (x1 Hz),
23 kVA, 3-phase

50/60 Hz (*1 Hz),
33 KVA, 3-phase

Laser gas mixture ratio |520.25 % CO; 5=0.25 % CO, 5:0.25 % CO, 5+0.25 % CQO;,
40+2.00 % He 40=2.00 % He 40£2.00 % He 40+2.00 % He
55+2.75% Np 554275 % N 55+2.75 % N3 55+2.75 % N3

Laser gas supply 0.17 MPa 0.17 MPa 0.17 MPa 0.17 MPa
{1.7 kgf/cm? or {1.7 kgfem? or {1.7 kgffcm? or {1.7 kgfiem? or
24.18 psi}, 24.18 psi}, 24.18 psi}, 24.18 psi},

10 liters/h 10 liters/h 10 liters/h 10 liters/h

Cooling water supply  |0.35+0.1 MPa 0.35+0.1 MPa 0.3520.1 MPa 0.35:0.1 MPa

: - [{3.521 kgf/om? or  {{3.521 kgficm? or  {{3.5+1 kgf/em? or  |{3.521 kgffem? or
49.8+14 psi}, 49.8+14 psi}, 49 8+14 psi}, 49.8+14 psi},
over 50 liters/min  |over 75 liters/min lover 120 liters/min |over 160 liters/min

Power supply 200V (£10 %), 200V (10 %), 200 V (10 %), 200 V {=10 %),

AC, AT, : AC, AC,

50/60 Hz (=1 Hz}, |50/80 Hz (21 Hz),

44 kVA, 3-phase

55 kVA, 3-phase

Dimensions (W x D x H)[2050 x 750 x 1056
mm {80.71 x 29.53

2050 x 750 x 1056
mm {80.71 x 29.53

2050 x 750 x 1056 2050 x 750 x 11786
mm {80.71 x 29.53 [mm {80.71 x 29.53

x41.57 in.}

¥ 41.57 in.}

X 41.57 in}

XX
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Information on sound

INFORMATION ON SOUND IN ACCORDANCE WITH ACT 92767 Section 1.7.4
Appendix 1

Transposing into French law the 89/392 Machine Directive and mentioned in
article R233-84 from the Labor Code.

AUDIBLE EMISSION

AT WORK STATION: | LA eq=64.2 dBA no load
LA eq = 76.0 dBA* normal use with aluminum sheet
LP peak < 130 dBL

Measurements made: according to standard I1ISO 8500
*Work carried out at 1.60 m {5.25 ft} from the floor and dust collector off

A5052 atuminum sheet
Thickness: 6 mm {0.24 in.}
Size: 1000 x 1000 mm {39.37 x 39.37 in.}
Cutting feed rate: 0.8 m/min {2.62 in./min}
Laser output: 2000 W ,
Assist gas pressure: 0.8 MPa {8.0 kgf/cm? or 113.8 psi}

4

ADVICE FOR DECREASING THE DAILY SOUND EXPOSURE LEVEL

The sound level emitted by a machine depends greatly upon the setting up
conditions and the environment of that machine, on the thickness and nature of
the materials being worked and of the tooling being used.

Depending on the site layout, it may be necessary to use technical means to
reduce noise or to organize work so as to protect neighboring workstations:
workstation distances, screens, partitions, acoustic correction of premises' walls,
decreased exposure time of operators to noise.

Wearing individual aural protection is highly recommended in all cases.
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Each machine comes with a certificate of conformity with respects to the CE visa

as described below.

The undersigned manufacturer

(JAPAN)

TYPE: FO CE
MODEL:

AMADA Co., LTD.
200, ISHIDA, ISEHARA - SH,
KANAGAWA Pref. 259-1196 JAPAN

‘CERTIFICATE OF CONFORMITY Ck
RELATIVE TO WORKING EQUIPMENTS

ol ol e e e e ot e o ol e e ok ok

certifies that the new below designated squipment : Laser Cutting Machine

Serial Na.;

complies with the requlations applicable to it :

- European Reference : 98/37/EC Directive ; Directive CEM 85/336/CEE modified
by Directive 93/68/CEE.

For the design and creation of the machine, French standard bases have been used.

at  Fujinomiya-shi (JAPAN)  Name :

Date DEC. 20, 1998 function ; General Manager
Quality Assurance Dept.
Signature !
Each machine is fitted with a numerical re s
plate fixed permanently on the frame LASER CONTOUR MACHINE  MACHENE DE DECOUPE LASER
together with a CE plate in accordance LASERSCHNE |OMASCHINE ~ MACCHINA LASER
with the current regulation. WBOEL 7 WOELE

SERIAL wa. / W' OE SERLE
SERIEN Wk, / W SENIE

CAPACTTY 7 MIIS3ARCE LASER W
LASER LEISTUNG / CAPACLTA

O O Lt HONIRED S Pe1sSaARCE IWSTALLEE k VA
ANSCHLYSTHERD / AL IMENTAZ DM
wEIGHT / POIDS t r
GEWICHT /7 PESO
Al wANGFACTNED / QUIL OF FASRITATION
sagsant / aala ol [ H
Oama e
D) JAPAN
o . M

4

xxii




LIGHT PATHS IN THE X-, Y-, AND Z-AXES

The following figures show the paths inside the X-, Y-, a‘nd Z-axes through which
a laser beam passes. Do not block these paths with your hand, finger, or any
other thing.

A (X-AXIS LENGTH)
L. |
L /// / BELLOWS COVER 7
////, ¥

R, s

BELLOWS COVER

N ///// /// 7.1
. i i, 1/

(B: Y-AXIS LENGTH)

Machine model - A X-axis iength B: Y-axis length

FO2412 2870 mm {112.99 in} 1270 mm {50.00 in.}
FO3015 3420 mm {134.64 in.} 1550 mm {61.02 in.}
FO4020 4350 mm {171.26in.} | 2000 mm {78.74 in.}
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IMPORTANT NOTE RELATED TO
PERSONAL PROTECTIVE EQUIPMENTS (PPE)

THE SO-CALLED “PERSONAL PROTECTIVE EQUIPMENTS” (PPE) ARE NOT

SUPPLIED BY AMADA.

PLEASE FIND BELOW AS INFORMATIVE EXAMPLES THE TYPE OF INDIVIDUAL
PROTECTIVE EQUIPMENTS TO BE USED ON OUR MACHINES ;

@® GLOVES,
® HELMETS,
® FULL ACOUSTIC HELMETS,
® GOGGLES,
® L[ASER PROTECTIVE GOGGLES,
EX) Glass type L-07K(Laser Vision ,model number 01.77T0.008.0)
Filter T08, levels toEN207
Over the glasses goggle type L-08(Laser Vision ,
model number 01.8T0.008.0)
Filter TO8, levels toEN207
Laser Vision distibutor
BFIOPTILASS.A ATT:MR BLAMAUD
France Fax:33-1-6079-8905
® SAFETY FOOTWEAR,
® ETC.

ANY USER OF THESE PPE EQUIPMENTS WILL HAVE TO MAKE SURE THAT THEY
DO COMPLY WITH THE 89/686/CE EUROPEAN DIRECTIVE. THIS CHEKING
PROCEDURE SHOULD BE CARRIED OUT WITH RESPECTS TO THE 89/656/CE
EUROPEAN DIRECTIVE TRANSPOSED INTO FRENCH LAW IN THE LABOUR CODE
TO BE APPLIED TO EMPLOYERS (ACT 93-41 DATED 11/01/93 AND ARTICLES R233-1
AND R233-83-3).

ANY EMPLOYER IS COMPELLED TO ;

@® SUPPLY THE CONVENIENT PPEs,

® SELECT THE APPROPRIATE PPEs DEPENDING UPON THE RISKS
IMPLIED,

xxiv
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@ CHECK THE EFFECTIVE USE OF THE PPEs,
@® CHECK THEIR COMPLIANCE WITH THE REGULATION,

® INFORM THE PEOPLE RESPONSIBLE FOR THEIR
- IMPLEMENTATION,

® CHECK THE OPERATION AND MAINTENANCE OF THESE PPEs,

® INFORM THE USERS OF THE POTENTIAL RISKS COVERED BY THE
PPEs,

® TRAIN THE USERS AND MAINTAIN REGULAR PRACTISE.

IN ANY CASE, THE PPEs IN CONFORMITY (SELF-CERTIFIED OR CERTIFIED BY A
NOTIFIED BODY) WILL HAVE TO ;

TO BE EC-MARKED (MARKING FIXED OBVIOUSLY AND ONCE AND FOR
ALL) WITH

® THE MANUFACTURER’S NAME OR LOGO,

® THE INDENTIFICATION OF THE COMMERCIAL NAME OR THE PPEs
REFERENCES,

® THE SIZE IF NEEDED,
® THE EXPIRY DATE IF NEEDED,

AND BE SUPPLIED WITH A PROPER INFORMATION AND USER’S MANUAL
TOGETHER WITH A DECLARATION OF CONFORMITY CERTIFYING THAT THE
ESSENTIAL REQUIREMENTS TO THE 89/686/CE DIRECTIVE ARE MET.
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UPPER PANEL

I-16

[1] Softkeys
There are ten uniabeled keys below the screen. Their currently

dssigned functions, which vary from one working session to another,

are identified by the labels shown on the screen immediately above the
softkeys.

The arrowhead keys at either end of the row of softkeys are used to
change between the currently shown labels and additional labels — i
there are more functions than they can be shown at a time.

When no functions are assigned to softkeys, blank labels are shown.

[2] Reset (|7]) key
This key is used to reset the CNC.

(3] Help (|TH) key
This key is used to show the help display.

When the machine has optional subcarriage, press the Help key
together with the Shift key to change to a series of displays for either
the main carriage or subcarriage.

[4] Shift (| ¢ ]) key

Press this key in combination with an address key to key-in the
character shown on the lower right keytop of the address key.

[5] Address keys

These keys are used to key-in address characters. Press the Shift key
and then an address key for the character shown on the lower right

keytop.

[6] Numeric keys
The numeric and decimal point keys are used to key-in numeric data.

[7] Slash (/) key
This key is used to key-in a slash character,

[8] EOB key
This key is used to key-in an end-of-block code (;).

[9] Cancel (|#]) key

This key is used to erase a keyed-in character in the display’s buifer
area.



[10] Alter ([D]) key

This key is used to change a word with a new word in the program in
memory.

[14] Insert (D]} key

This key is used to enter a program block into memary when creating
new program. Also used to insert a word or words in the program in
memory,

[12] Delete ((2)) key
This key is used to delete a word or words in the program in memory.
Also used to delete an entire program.

[13] Input (D)) key

This key is used to enter the keyed-in data into memory.

[14] Page ([7 %)) keys

These keys are used to change the page displayed on the screen.

[15] Cursor (@El) keys

These keys are used to move the cursor.

[16] Display selection keys
These keys are used to select displays.

» Position ([3]) key
Shows the Position display.

« Program ([2)) key
Shows the Program display.

» Offset/Setting () key
Shows the Offset/Setting display.

» Custom ([&]) key
Shows the Executor display.

s System () key
Shows the Systern display.

» Message () key
Shows the Message display.

« Graphic () key

This key is not used.

a
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LOWER RIGHT PANEL

I-13

[17] START button
Starts operation when pressed in the MEMORY or MDI mode. The

“button light comes on during the operation.

[18] STOP button

Stops the ongoing single operation. The button light comes on when
the button is pressed and for the duration of the stopped condition,

The stop will be cieared if the button is pressed again. At the same
time, if the stop occurs due to an alarm on the machine, the button light
will come on.

[19]1 EMERGENCY STOP button (with an unlocking key)

Stops and discontinues the operation of the machine in any mode. The

stopped operation cannot be resumed and must be started again from o
the beginning. The button will be locked when pressed and can be ()
uniocked by inserting the key and turning it clockwise. Remove the key )
after unlocking the button. '

@ First remove the cause of the stop, then
AWARNING check the safety around the machine and
unlock the button.
After clearing the emergency stop, be sure

to zero-return all the machine axes.

[20] SHUTTER keyswitch

Selects the use of the CO:z laser beam for cutting and enables the laser
shutter to open when turned to ON. Turn the keyswitch to OFF to
select the He-Ne laser beam for position confirmation or maintenance

operation.

[21] MODE buttons ¢ )
These buttons are used to sefect a CNC mode. They are enabled only =
when the MODE keyswitch is turned to ON. The button light comes on

when the mode is selected. When the HANDLE button (in the lower

middle panel) is pressed, operation from the handwhee! control box wiil

be enabled and all MODE button lights will be tummed off. Operation

from the CNC control panel will be resumed if the HANDLE button is

pressed again or any of the MODE buttons is pressed.

NOTE

® The RETRACT mode is selected for the first time when the power is turned
on.

« RETRACT button.

Selects the RETRACT mode to permit zero-return of a machine axis
or axes.



* MEMORY button

Selects the MEMORY mode to permit execution of a program or
scheduled series of programs in the CNC memory. The program
and sequence numbers stored in the CNC memory can be searched
for.

« MDI button

Selects the MDI mode to permit MDI operation. Parameter and
setting data can be entered.

« MANUAL button
Selects the MANUAL mode to permit manual feed of a machine axis.

s EDIT button

Selects the EDIT mode to permit program editing and registration,
direct programming, etc.

[22] ASSIST GAS pressure indicator (option)

Indicates the pressure of the assist gas being discharged from the laser
head. Available only when the optional assist gas CNC control is
provided.

[23] ALARM RESET button

Clears an alarm when pressed. Remove the cause of the alarm
beforehand when the machine is in the alarm condition and the ALARM
light on the CNC control panel comes on.

This button can be used only for clearing the alarm. However, if the
Reset key on the CNC control panel is used to clear an alarm, the
operation concemed must be started again from the beginning.

[24] FEED buttons

These buttons have different functions in the RETRACT mode and the
MANUAL mode.

e« +X, +Y, +2Z, buttons

These three buttons are used to return the X-, Y- and Z-axes to their
origins in the RETRACT mode. The button light comes on when the
corresponding axis is returned to its origin.

e +X, =X, +Y, =Y, +Z, -Z buttons

These six buttons are used to feed the X-, Y- and Z-axes in the
indicated direction in the MANUAL mode,

[25] OT RELEASE ((D) button

Used to release an overtravel of the X- or Y-axis in combination with the
corresponding FEED button — the two buttons must be pressed
together.

This button is also used to retract the overtraveled focal point axis
{optional) in combination with the +B or —B button on the lower middle
panel.

I-13
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[26] SAFETY DEVICE RESET button

Resets the condition that has turned off the SAFETY DEVICE READY
light {see below), which will come on again when this button is pressed

_after removing the cause.

[27] SAFETY DEVICE READY light

Comes on when the sliding doors and the iaser oscillator's front cover
have been closed, and the SAFETY DEVICE RESET button (see
above} is pressed. The light goes out when the optical safety device is
actuated, or one of the partition doors or the laser oscillator’s front cover
is opened — the light will come on again when the SAFETY DEVICE
RESET button is pressed after removing the cause.

()



LOWER MIDDLE PANEL

[30] EDIT PROTECT keyswitch

Protects the program in the CNC memory from being overwritten or
erased when turned to ON. Keep the switch in the ON position unless
thé program must be edited. The switch will be locked in the ON
position when the key is removed.

NOTE
@ The processing condition files cannot be protected.

[31] HANDLE button

Enables operation of the handwheetl control box. The button light
comes on when pressed.

[32] AUTO POWER OFF button

Enables the auto-power-off function. The power for the machine will
be automatically turned off upon compietion of operation when this
button is pressed and lighted.

[33] LAMP button

Turns on the work light when pressed and lighted. Tumns off the work
light when pressed again.

[34] RATE buttons

Reduces the manual feed rate and rapid feed rate when one of the
FEED buttons is pressed and when GO0 is commanded in the program.
When one of the RATE buttons is pressed, its light comes on. The
manual feed rate and rapid feed rate cannot be reduced unless one of
the RATE buttons is pressed (lighted). The light of the pressed RATE
button goes out when the RATE button is pressed again.

» 25% button . _
Reduces the manual feed rate and rapid feed rate to 25%.

il
* 50% button
Reduces the manual feed rate and rapid feed rate to 50%.

e 75% button
Reduces the manual feed rate and rapid feed rate to 75%.

1-2|



[35] MULTIPLE PART MODE buttons

These buttons are used to select the method of cutting for a mutti-part
program. One of the buttons is always lighted, but this has no effect

_uniess the program is a multi-part one.

« FIRST PROCESS (fg3

s

Permits to cut only the first part which is used as basis to cut the
remaining pars.

« OTHERS PROCESS ([E§]) button

Permits to cut the remaining parts after the first part has been cut by
using the FIRST PROCESS button.

» ALL PROCESS ([§§]) button
Permits to cut all the parts.

[36] MODE keyswitch

Enabies the MODE buttons when turned to ON. Keep this switch
turned to OFF when the changing of modes is not required.

[37] TRACE OFF button

Disabies the Z-axis tracking sensor when pressed and lighted. To
enable the sensor, press the button again, turmning off its light,

[38] SINGLE BLOCK button
Permits the single-block operation when pressed and lighted.

Each time the START button is pressed in the single-biock operation,
the machine stops after executing a single block in the program.

The machine does not stop after a singie biock, however, when M760 is
commanded to open and close the shutter, or when a user macro
program is being executed.

[39] BLOCK SKIP button
Permits the block-skip operation when pressed and lighted.

In the bilock-skip operation, the CNC unit executes the program by
ignoring any block beginning with a slash “/" (from “/ to *;").

{40] OPT STOP button

Enables the optional stop function when pressed and lighted. When
the optional stop function is enabled, the automatic operation of the
machine is stopped by MO3 in the program.

Disables the optional stop function when pressed again. When the
optional stop function is disabled, the automatic operation of the
machine cannot be stopped by MO1 in the program.

C;:]



[41] PROGRAM CHECK button

Permits the program check. The machine can be run dry when its
automatic operation is started in the program check. During the dry run,
the coordinate values shown on the display change, but the axes do not
move, and the M codes are not executed.

After the dry run, the machine must be manually zero-returned.

[42] REMOTE button

Permits the DNC operation according to a program read from an
external input/output device when pressed and lighted.

Used together with the SERIAL button for the DNC operation of the
machine.

Turns off the light and changes the operation mode to the normal
operation according to a program stored in the memory of the CNC unit
when pressed again,

[43] SERIAL button

Changes the usable input/output device from the floppy disk drive to the
RS232C interface at the bottom of the CNC control cabinet when
pressed and lighted.

Changes the usable input/output device back to the floppy disk drive
when pressed again.

NOTICE

® When exchanging data through the RS232C interface, relevant parameters
must be set to suit the input/output device o be used,
Ask the AMADA engineer to set the parameters.
The /O channel 1 is the RS232C interface. _
The /O channel 0 is the floppy disk drive. Do not change this setting.
Otherwise the floppy disk drive may not properly operate.

[44] MANUAL CUT keyswitch

Enabies manual cutting when turned to ON and disables manual cutting
when turned to OFF. '

[45] MANUAL CUT ENABLE button

This button is used to perform manual cutting. Set cutting conditions,
turn the MANUAL CUT keyswitch to ON, press and hoid one of the
FEED buttons to determine the cutting direction, and press the
MANUAL CUT ENABLE button together with the SWITCH ENABLE
button. Manual cutting is performed as long as the three buttons are
pressed and held.

I-23



1-24

[46] SWITCH ENABLE button
Enables the operation of the following butions when pressed and held;

« +A and —-A buttons
"« +B and -B buttons

+« CONVEYOR FWD button

» CONVEYOR REV button

* MANUAL CUT ENABLE button

The above buttons are underlined to distinguish them from the other
buttons.

[47] MIST button (option)

Pressed to adjust the cooling water flow rate when the machine is
equipped with the optional HS cooling cut head (WACS nozzie).

[48] FEED buttons (option)

+ +B button

Moves the B-axis (focal point axis) in the plus direction when pressed
and heid together with the SWITCH ENABLE button in the MANUAL
mode. This button is used to retract the overiraveled B-axis when
the optional focal point CNC control is provided.

» —B button

Moves the B-axis (focal point axis) in the minus direction when
pressed and held together with the SWITCH ENABLE button in the
MANUAL mode. This button is used to retract the overtraveled B-
axis when the optional facal point CNC control is provided.

» +A button

Moves the A-axis of the optional pipe index or C-type index device in
the plus direction (or clockwise when viewed from the operation

- position) when pressed and held together with the SWITCH ENABLE
button in the MANUAL mode.

« =A button

Moves the A-axis of the optional pipe index or C-type index device in

the minus direction (or counterclockwise when viewed from the

operation position) when pressed and held together with the SWITCH
- ENABLE button in the MANUAL mode.

[49] CONVEYOR AUTO button (option)

Enables the automatic operation of the optional chip conveyor when
pressed and lighted. The conveyor operates forward when the
program is executed in the MEMORY or MDI mode. The conveyor will
stop upon completion of the program. To disable the conveyor, press
this button again, turning off its light.

)



[50] CONVEYOR FWD button (option)

Operates the optional chip conveyor forward when pressed and held
together with the SWITCH ENABLE butten in the MANUAL mode —
provided that the light of the CONVEYOR AUTQ button is out.

[51] CONVEYOR REV button (option)

Operates the opticnal chip conveyor backward when pressed and held
together with the SWITCH ENABLE button in the MANUAL mode —
provided that the fight of the CONVEYOR AUTO button is out.

LOWER LEFT PANEL

[52] Power ON button
Turns on the power to the CNC control unit.

[53] Power OFF button
Turns off the power to the CNC control unit.

NOTE

@ Do not turn off the power to the CNC control unit during program execution or
while the fioppy disk drive is reading 2 floppy disk.

[54] NC READY light
Comes on when the CNC is ready for operation.

[55] ALARM light
Comes on if the CNC or the machine has an alarm condition.

[56] WARNING light

Blinks when a cautioning prompt is generated urging you to proceed
with the pending step.

[57] PROGRAM STOP light

Comes on when the machine is stopped due to a program stop (MOD) or
optional stop (M01) command.

[58] LASER READY light

Blinks when the laser oscillator is making preparation to the start or
shutting off. Comes on when preparation for starting the laser
oscillator has been completed and a high-voltage can be supplied to the
{aser oscillator.
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[59] HIGH VOLTAGE light

Blinks when preparation for supplying a high-voltage to the laser
oscillator is making. Comes on when a high-voitage is supplied to the

laser oscillator.

NOTE

@ If the supply of a high-voltage is stopped during operation of the laser
oscillator because of an event such as an emergency stop, first furn the
LASER keyswitch on the CNC control panel to OFF and then tum it back to
ON in five seconds. The HIGH VOLTAGE light will blink and the preparation

for high-voltage supply will be resumed.

[60] SHUTTER OPEN light
Comes on when the laser shutter is open.

[61] LASER keyswitch
Starts or stops the laser oscillator activation. {

.

OFF position: Disables the laser oscillator.  If the keyswitch is
turned to OFF during the oscillator operation, the
oscillator will stop automatically. (Supply of a
high-voltage to the oscillator is stopped and laser
gas is discharged.)

ON paosition: Starts the laser oscillator. (Laser gas is supplied
to the oscillator and then a high-voltage is supplied
when the oscillator is filled with the faser gas.)

If an emergency stop occurs during starting of the

oscillator, the HIGH VOLTAGE light will go out and

the LASER READY light will start blinking, After a

moment, the LASER READY light will go out.

In this case, turn the SHUTTER keyswitch to OFF,

clear the emergency stop condition, reset the alarm,

and then tum the LASER keyswitch to OFF and

turn it back to ON within five seconds. o
The LASER READY and HIGH VOLTAGE lights will {J
then blink. After finishing preparation for

supplying a high-voltage, the HIGH VOLTAGE light

will come on and cutting will again be available.



HANDWHEEL CONTROL BOX

The switches on the handwheel contral box can be used for operation
only when the HANDLE button on the CNC control panel is lighted.

{1] Magnification selection
switch

Selects the feed magnification for the
handwheel.

x1:  Feedsin 0.001 mm {0.0001 in}
per graduation.

x10: Feeds in 0.01 mm {0.001in.}
per graduation.

x100: Feeds in 0.1 mm {0.01 in.} per
graduation.

[2] Axis selection switch
Selects the axis (X, Y, Z, B or A) to be moved by the handwheel.

[3] Handwheel

Moves the axis that was selected with the axis selection switch at the
feed rate that was selected with the magnification seiection switch.
Tuming clockwise moves the axis in the pius direction while turning
counterclockwise moves it in the minus direction.
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ASSIST GAS CONTROL PANEL

This panel is used to regulate the assist gas pressure. The assist gas
control switches are not instalied on the panel when the optional assist
gas CNC control is provided.

[1] Assist gas selection switch

Selects the assist gas to regulate its pressure. When the
switch is turned to a position other than AUTO, the
specified gas jets out of the laser head.

AUTO: Normally this position is specified.
Gas is automatically selected
according to the CNC command.
Gas jets out when a command is
issued from the CNC.

OXYGEN (LOW): Low-pressure oxygen is specified.

OXYGEN (MID): Medium-pressure oxygen is
specified.

OXYGEN (HIGH): High-pressure oxygen is specified.
CLEAN CUT: Nitrogen is specified.

AlR: Air is specified.

EASY CUT: Easy Cut air is specified.

J GBMO [2] Gas pressure regulator knobs

m/o\ E P Regulate the pressure of the assist gas that has been
EABY
cur

selected with the assist gas selection switch. Pull the
knob concerned and turn it until the setting pressure is
reached. Then push to lock it.
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HIGH-PRESSURE NITROGEN GAS
CONTROL PANEL (OPTION)

Used to regulate the gas
pressure when the optional
high-pressure nitrogen gas
control is provided.

Installed separately from
the assist gas control d b
panel,

Even when the optional

assist gas CNC conirol is

provided, this panel is

installed to manually @
regulate the pressure of

the high-pressure nitragen oo’
gas. @
L'y

[1] High-pressure nitrogen gas selection switch
Turned to either of the following positions to regulate the pressure of the
high-pressure nitrogen gas;
AUTO: . Normally this position is specified. Gas jets out
when a command is issued from CNC.

NITROGEN HIGH _
PRESSURE: High-pressure nitrogen gas jets out.

[2] High-pressure nitrogen gas pressure regulator knob

Used to regulate the pressure of the hig'h-pressure nitrogen gas when
the high-pressure nitrogen gas selection switch is turned to NITROGEN
HIGH PRESSURE.
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OTHERS

1-30

Other controls for the machine are as follows:

[1] Machine circuit breaker switch

Turns on and off the power
to the machine and CNC.
The switch is set
automatically to the TRIP }
position in the event of an < )

overcurrent. Return the
switch to the ON position
after removing the = J

probable cause. \_/
The switch lever can be e

locked with the padiock -

when the switch is turned i)
L7

off.

(7

[2] Laser oscillator circuit breaker switch

Turns on and off the power -
to the iaser oscillator. The
switch is set automatically
to the TRIP position in the
event of an overcurrent.

OFF
Return the switch to the » @
ON position after removing ‘ AP
the probable cause. The
light on the ieft side of the o OoN .\
switch comes on when the
power is turned on.
The switch lever can be
locked with the padlock

when the switch is turned
off. (3

[3] EMERGENCY STOP button (with an uniocking key)

Besides the EMERGENCY STOP button on the CNC control panel,
another EMERGENCY STOP button is instalied. Stops and
discontinues the operation of the machine in any mode. The stopped
operation cannot be resumed and must be started again from the
beginning. The button will be locked when pressed and can be
unlocked by inserting the key and turning it clockwise. Remove the key
after uniocking the button.

@ First remove the cause of the stop, then
AWARNING check the safety around the machine and
unlock the button.
After clearing the emergency stop, be sure
to zero-return all the machine axes.




[4] V/O interface

The RS232C interface is
used for connecting an
input/output device. This
interface is located at the
bottom of the CNC control
unit.

[5] Workclamp operating foot switch (option)

Press the foot switch to
open or close the optional
workclamps. During
automatic operation, the
foot switch can be used
only when the machine is
stopped by the program
stop command (MO0} or
optional stop command
(MO1).

NOTE

® To close the workclamps securely, the foot switch must be held pressed for 10
. secormore,  When closing the workclamps, keep your hands away from

them.

[6] LASER ALIGNMENT keyswitch

installed in the electrical
control unit and used by
the AMADA engineer when
adjustment is reguired.
(The electrical control unit
cannot be closed unless
the key is removed from
the switch.)

LASER AL |GNMENT
OFF ON
Q 1

AWARNING @ Keep the switch turned to OFF and remove
the key.
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[7] MACHINE INSPECTION keyswitch

instalied in the CNC control
unit and used by the

_AMADA engineer when the
maintenance operation is MACHINE INSPECTION
performed. OFF ON

o] |

AWARNING ® Keep the switch turned to OFF and remove
the key.
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DESCRIPTION

I1-2

The displays to be shown on the screen are divided into two types: CNC
display and executor display. Programs, CNC parameters, and aiarms
are handled on the CNC displays.

Processing condition files and machine parameters are handied on the
executor displays. For the operations to be performed on the CNC and
executor displays, refer o the applicable sections.

Press one of the Position, System, Program, Offset/Setting and
Message keys to change from an executor display to a CNC display.
Press the Custom key to change from a CNC display to an executor
display. The last executor display shown before the change to the
CNC display will be shown again on the screen.

There are two series of displays when the machine has the optional
subcarriage: one is for the main carriage and the other for the
subcarriage. Press the Help key together with the Shift key to change
to either series of displays. “SUB" is shown to indicate that a
subcarriage display is active. A subcarriage display can be used in the
same way as a corresponding main carriage display. The subcarriage
has no executor displays.

NOTICE

® Never press the Reset key. Doing so will terminate the on-going automatic
operation.



CNC DISPLAYS

Programs, CNC parameters, and alarms are handl
displays. Each CNC display consists of fixed and

ed on the CNC
variable areas.

Press one of the Position, System, Program, Offset/Setting and
Message keys to change from an executor display to a CNC display.

Press the Custom key to change fram a CNC display to an executor

display.

The five left-hand softkeys in the fixed area remain unchanged in key
assignments, and the five right-hand softkeys in the variable area
change in key assignments with the display selected on the screen.

Fixed area

[1\ [2\ i /3] /8] %/4] \

R X

6)
ACTUAL POSITION TESTCUT 00050 NOODODO /
5 Uy r'd
[ ]\ aBsoTE 00 F 0 Mmm , /m
N, X 0.0 PART COUNT 1234
Y 0.00¢0 RUN TIME 12H34M CYCLETIME 0HOIM1ES
Z 0.000 PROGRAM \
050 {TESTCUT); g
y 0]\ M102 (SPC1.0); I
\ G92 90 X50 Y50 ;
{MODAL) C33 X0 Y0;
GO0 G35 F M M100;
617 Ge7 M £0az; _ 1]
P W M GO0 cl;-u X25 Y25 ;
G2 GB4 D T wi;
o0 GTE . Go1 .m Y0,
649 s Goe; 12
SACT 0
,_
JOG srioiok doin deick 15:32:27*/
aBs | ReL | au HPRGRM| MO | |NEXT |(0PRT) +
~ L

The fixed area shows the foliowing information:

[1] Fixed area display name
Shows the name of the currently selected display.

[2] Program name
Shows the name of the currently called program.

[3] Program No.
Shows the number of the currently called program.
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[4] Sequence No.
Shows the number of the currently called sequence.

{5] Actual position

Shows the current position of each machine axis. Press an
appropriate softkey to seiect one of the following displays:
(1) ABSOLUTE
Press the ABS soitkey to show the current position of each
machine axis in the program coordinate system (absolute
coordinate system) set by GB2.
{2) RELATIVE
Press the REL softkey to show the current position of each
machine axis in the coordinate system (relative coordinate system)
with the operator-preset position as the origin.  For the method of
presetting the origin, refer to "Actual position displays.”
(3) ALL
Press the ALL softkey to show the current position of each
machine axis in all of the absolute, relative, and machine
coordinate systems. The remaining travel distance (DISTANCE
TO GO) for each axis in the currently executed block of the
program is also shown in the MEMORY or MDI mode.

{4) HANDLE INTERRUPTION

Press the HNDL softkey to show the following items:

= INPUT UNIT: Axis travel in the CNC input unit system (mm or
inch)

« QUTPUT UNIT: Axis travel in the handwheel control box output
unit system {mm or inch)

« RELATIVE: Current axis position in the relative coordinate
system

« DISTANCE TO GO: Remaining travel distance for each axis in
the currently executed block of the program (shown only in the
MEMORY and MDI modes)

[6] Speed
Shows the actual axis travel speed.

[71 PART COUNT

Shows the number of times the program has been executed (or M02,
M30, or G503 has been commanded).

[8] RUN TIME

Shows the accumulated period of time in which the machine has
automatically operated, excluding the idle time,

[9] CYCLE TIME

Shows the time in which the machine has operated in one cycle,
excluding the idle time. The record is automatically reset to zero when
the machine is started in the CNC reset state, so that the cutting time of
one cycle of automatic operation can be known.



[10] MODAL

Shows the modal G code and M-, S-, H-, D-, T- and F-code data
currently effective in the CNC.

[11] Key entry buffer

Shows the datz stored in the key entry buffer.  Any keyed-in data is first
stored in the key entry buffer and is used in the CNC only when the
Insert key, Input key, SRH | softkey, or any other appropriate key or
softkey is pressed.

[12] Status line
Shows the CNC status, time, and message.
“SUB" is shown to indicate that a subcarriage display is active.

Variable area

The variable area has six groups of displays as described below.
Some displays can be shown full-screen (or on the entire screen) by
pressing an appropriate softkey.

» Actual position displays: Show the current position of each machine
axis.

o ACTUAL POSITION (ABSOLUTE)
o ACTUAL POSITION (RELATIVE)
« ACTUAL POSITION

« HANDLE INTERRUPTION

« Systemn displays: Handle CNC parameters and other information
necessary to operate the machine. '

« PARAMETER
« DIAGNOSTIC

« PMC

« SYSTEM CONFIG

o PIT-ERROR SETTING

e SERVO SETTING

« READ/PUNCH

« COLORING

e PERIODICAL MAINTENANCE
« MAINTENANCE INFORM

« AMPLIFIER SETTING
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+ Program displays: Register and edit programs.

PROGRAM
PROGRAM DIRECTORY
DIRECTORY (FLOPPY)
PROGRAM (MDI)
PROGRAM (NEXT BLOCK)
PROGRAM RESTART

« Offset/setting displays: Handle CNC parameters and other
information necessary to operate the machine.

OFFSET

SETTING

WORK COORDINATES
VARIABLE

LASER POWER
LASER SETTING
TRACE SETTING
CUTTING

PIERCING

STATUS

+ Message displays: Show alarms and other information.

ALARM HISTORY
ALARM MESSAGE
OPERATOR MESSAGE

» Heip displays: Show help for alarms and operation methods.

ALARM DETAIL
OPERATION METHOD
PARAMETER TABLE



Actual position displays

Press the Position key to show an actual position display. Press an
appropriate softkey in the variable area to select one of the four actual
position displays described betow. The selected display will appear
full-screen.

ACTUAL POSITION (ABSOLUTE) display

Press the ABS softkey to show the current position of each machine
axis in the program coordinate system set by G92. The current
position of each machine axis in the machine coordinate system is also

shown.

The remaining travel distance (DISTANCE TO GO) for each

axis in the currently executed block of the program is also shown in the
MEMORY or MDI mode.

~

G17

G21

G49

ACTUAL POSITION

X
Y
z

(MODAL}

597

G78

TEST
{ABSDLUTE)

0.000
0.00¢0
0.000
F ]
M
H M
D T

$

~

\

O0050 NOOQO1
(MACHINE) (DISTANCE TO GO}
X 0.000 X 0.000
Y 0.000 Y 0.000
z 0.000 z 0.00¢
F 0 MwM
PART COUNT 1234
RUN TIME 1ZH3M CYCLE TIME 0HO3IM16S
MEM soioicke sopok Holok 15:32:27
HNDOL ](DPR’I) | |
v

[ T T T T eaf=]~
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ACTUAL POSITION (RELATIVE) display

Press the REL softkey to show the current position of each machine axis
with the operator-preset position as the origin.  The current position of
each machine axis in the machine coordinate system is also shown.
The remaining travel distance (DISTANCE TO GO) for each axis in the
currently executed block of the program is also shown in the MEMORY
or MDI mode. For the method of presetting the origin of the relative
coordinate system, refer to "Setting up actual position displays.”

' Y
ACTUAL POSITION TEST 00050 NOOOO1
(RELATIVE) (MACHINE) {DISTANGE TO GO)
X 0.000 X oo X 0.000
Y o000 Y 0000
Y 0.000 Z 0000 060
Z ¢c.000
{MODAL)
GO) G35 F M
G17 &7 M
GI0 G57 H M
621 Cod T
G‘; GTE ° F 0 mwrmt
G4 5 - PART COUNT 1234
SACT © RUN TIME 12H34M CYCLE TME OHOIMIES
MEMWH* 1_5:32'.27
T T[] |mm] ae fufom ]|
U ¥,
ACTUAL POSITION display

II-8

Press the ALL softkey to show the current position of each machine axis
in all of the absolute, relative, and machine coordinate systems. The
remaining travel distance (DISTANCE TO GOj) for each axis in the
currently exectited block of the program is also shown in the MEMORY

or MDI mode.

~ ~
ACTUAL POSITION TEST 00050 NODBOO
{RELATIVE} {ABSOLUTE) {MACHINE) {DISTANCE TO GO)
X 0000 X 0000 X 0000 X 00m0
Y 0.000 Y 0.000 Y 0,000 Y 0.000
z ooa0 2 o0t Z 0000 Z 0000
{MODAL)
G G35 F M
617 697 M
GR0 687 H v
G211 G&d D T
G GT8 F 0 MMM
G49 k1 PART COUNT 1234
SACT 0 RUN TIME 12H34M CYCLETIME GHO3M18S
MEM soicick ook ok 15:32:27
T [ F e ] ma]wefom
-




HANDLE INTERRUPTION display

Press the HNDL softkey to show the following items:
« INPUT UNIT. Axis travel in the CNC input unit system (mm or inch)

« QUTPUT UNIT. Axis travel in the handwheel contro! box output unit
system (mm or inch) '

« RELATIVE: Current axis position in the relative coordinate system

+ DISTANCE TO GO: Remaining travel distance for each axis in the
currently executed block of the program (shown only in the MEMORY

and MDI modes)

-~

B17

ge8g

X
Y
Z

(MODAL)

=1
G57

HANDLE INTERRUPTION
(INPUTUNIT)
0.000

0.000
0.000

TEST 00050 NDODCOOH1
{QUTPUT UNM) [RELATIVE) {DISTANGE TO GO}
X 0.000 X 0.000 X 0.000
Y 6000 Y 0000 Y 0.000
Z 000 Z 0000 2 0000
M
M
M
T
F 0 MM
PART COUNT 1234
RUN TIME 12H34M CYCLE TIME OHI3M1SS

MEM bk sk doek 15:32:27

~

\

|

[T~ =]

Setting up ACTUAL POSITION displays
Reset PART COUNT as described below.

1 Press the OPRT softkey to change the sbftkey menu,
2 Press the PTSPRE softkey to blink PART COUNT.
3 Press the EXEC softkey to reset PART COUNT to zero.

Reset RUN TIME as described below.

1 Press the OPRT soitkey to change the softkey menu.
2 Press the RUNPRE softkey to blink RUN THVE.

3 Press the EXEC softkey to reset RUN TIME to zero.
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Preset the actual axis position in the relative coordinate system at zero
as described below.

1 Press the REL or ALL softkey to select the ACTUAL POSITION
(RELATIVE) or ACTUAL POSITION display.

2 Press the OPRT softkey to change the softkey menu.
3 Press the Origin softkey.

4 Key-in the address of an axis o preset its actual position at zero.
The selected axis will blink. Or press the ALL EXEC softkey to
preset the actual positions of all axes at zero.

5§ Press the EXEC softkey to preset the actual position of the
selected axis at zero.

Preset the actual axis position in the relative coordinate system at an
arbitrary value as described below.

1 Press the REL or ALL softkey to seiect the ACTUAL POSITION
(RELATIVE) or ACTUAL POSITION display.

2 Press the OPRT softkey to change the softkey menu.

Key-in the address of an axis and coordinate value (X100, for
-exampie). The selected axis will blink,

4 Press the PRESET softkey to preset the actual position of the
selected axis at the specified value.

System displays

Press the System key to show a system display. The AMADA engineer
will use the system displays te perform maintenance or adjustment.

AWARNING ® The system displays are used to handle
parameters necessary for the correct

operation of the machine. The
parameters are usually protected. Do not
change the contents of the displays;
otherwise the machine may not correctly
operate or deteriorate in accuracy.
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Program displays

Press the Program key to show a program display. Press an
appropriate softkey in the variable area to select one of the six program
displays described below.

PROGRAM display

Press the PRGRM softkey to show the PROGRAM display. The
PROGRAM display shows the contents of the currently called program.
Each time the PRGRM softkey is pressed, the contents of the program
are shown full-screen or in the variable area alone. For the program
editing methods, refer to Part IV, Program Management.

Divided screen

s ™
ACTUAL POSITION TESTEUT 00050 NOOODOD
(ABSOLUTE)
F 0 i
X 0.000 PART COUNT 1234
Y 0.000 RUN TIME 12H34M CYCLETIME OHO3M1ES
Z 0.000 PROGRAM
050 (TESTCUT};
M102 (SPC1.0);
692 690 X50 Y50;
{MODAL) 6833le0;
G0 G35 F M M100;
617 67 M E002; _
6N G5 H M z‘:’m‘j’“ x5 Y35,
G2 GE4 o T : _
o0 an sm‘xzsvo.
549 s oo
SACT 0 s
MEM ettt watok dnlole 15:32: 27
ABS|REL|ALL IHNDL| ||msau| uml ‘NEJ(T'(oPrm-»,
- '

Full screen

' ™

PROGRAM TESTCUT 00050 NGOODOD1
080 (TESTCUT) 050 (TESTCUT};
M102 (SPC1.0) ; M102 (SPC1.0};
Go2 GO X50 YS0; G92 GIO XS0 Y50,
(93 X0 YO, @83 X0 Y0;
M100 ; M100 ;
002 ; E0OZ;
GO0 G41 X25 Y25, GO0 G471 X25 Y25,
M103; M103
GO1 X235 Y0 ; G01 %25 Y0;
GO0 G0,
>..
EDIT sk sokok shokok 15:32:27
I

vy
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PROGRAM DIRECTORY display (only in EDIT mode)
Press the DIR softkey to show the PROGRAM DIRECTORY display

full-screen. The program directory appears full-sereen.
- ™
PROGRAM DIRECTORY TEST 0D050 NOCOO1
: PRUGRAM NUM) MEMORY (CHAR)
USED: 61 142480
FREE: 339 381880
00000001 (TASU!JKDDDR]) 00000050 (TEST)
00000002 {BURAKET) 00000038 (GOVER-1/SPC.2)
00000003 (SEIHIN-A) 00000100 {COVER-HSPCH2)
00000004 (SEHHINE) 00000108 {CM300)
00000005 (GNTRL-BOX) 00000310 (PC200MKZ)
00000006 (MTA1) 00000112 {GAIDE-R}
00000007 (HANNBUNNGIRY) 00000116 {GAIDE-L)
00000008 (PCIB0IRA) 00000998 (TENNBANN)
00000009 (BIGHORN) 00000989 (LCA-TEST)
00000010 (GDYD-88) 00001000 (SOKUBAN-R)
00000011 (BALLADE3) 0000150 (SOKUBAN-L)
00000012 (PC-PR201X) 00001200 (PLATE-1)
50000013 (LITTLEZFW) 00001230 (PLATE-2}
>- EDIT ok 3ok sk 15:32:27
T T T T T Ir==[ | Fr
— iy

DIRECTORY (FLOPPY) display (only in EDIT mode)

I1-12

Press the FLOPPY softkey to show the DIRECTORY (FLOPPY) display
For the methods of reading data from and writing data to

fuil-screen.

the floppy disk, refer to Part IV, Program Management.

~

(DIRECTDRY(FLDPPY] 00050 NOODODI1
MO. FILE NAME {METER) VOL NO. FILE NAME (METER} vOL
>_

- EDIT dotolok Joiok sotok 15:32:27
L L T ] de ] o]
o — _/



PROGRAM (MDI) display (only in MDI mode)

Press the MD! softkey to show the PROGRAM (MDI) display. This
display is used to operate the machine in the MDI mode.
s ™

D-%E PROGRAM (MDI)
\. met ;

e

N

>

MD| otk doiok oick 15:32:27

IPRGRMI | NEXT |(0PRT)

+

Y

PROGRAM (NEXT BLOCK) display (in MEMORY, MDI, MANUAL,
and RETRACT modes)

Press the NEXT softkey to show the PROGRAM (NEXT BLOCK)
display. This display is not used.

PROGRAM RESTART display (in MEMORY, MDI, MANUAL, and
RETRACT modes)

Press the RSTR softkey to show the PROGRAM RESTART display.
This display is not used. .

NOTE
@ Do not change the contents of the display.
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Offset/setting displays

Press the Offset/Setting key to show an offset/setting display. Press an
appropriate softkey in the variable area to select one of the 11 displays
described below. Each time the Offset/Setting key is pressed, the
sofikey menu changes.

OFFSET display
Press the OFFSET softkey to show the OFFSET display full-screen.
I ™
OFFSET 00050 NODOOO
NO, DATA NO.  DATA ACTUAL POSITION (RELATIVE)
001 0.010 o7 0170
002 0.020 ¢18 0.180 X ¢.000
003 0.030 ns o150 \'4 ¢0.000
004 0.040 e 0.200
005 0.050 o2 0.210 Zz 0.000
006 0,060 o2 0.220
007 0070 7] 02%
008 0.060 024 0.240
009 0.000 025 0250
¢10 0100 026 0.260
on 0.110 027 0.270
012 0120 028 0.280
013 0.120 02 0.200
04 0.140 030 0300
015 0.150 03t 0.310
016 0,180 0az 0.320
>
- JOG soicick sokok 3ok 15:32:27
| | ’ ’ | ‘ -r’—r|serms| wonxl l(opnn .
(N J/
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SETTING display

Press the SETING softkey to show the SETTING dispiay.

=

WORK COORDINATES display

SN

SETTING (HANDY)

PARAMETER WRITE = 1(0:DISABLE 1:ENABLE)

TV CHECK = 0{0: OFF 1:0N)
PUNCH -CODE =0{0:ElA 1:180)
INPUT  UNIT =0(0: MM 1:INCH)
WO CHANNEL = 0(0-3:CHANNEL NO.)
SEQUENCE NO. =0{0:OFF 1:0N)
TAPE FORMAT =0{0:NOCNY 1:F15)
SEQUENCE STOP = 0 (PROGRAM NG.)
SEQUENCE STOP = 0 (SEQUENCE NO.)

EDIT deiioie otok ik 15:32: 27

i e B

Press the WORK softkey to show the WORK COORDINATES display.
This display is not used.

NOTE

@ Do not change the contents of the display.

VARIABLE display

Press the MACRO softkey to show the VARIABLE display. This
display is used to enter user macro program data,

AWARNING

@ Do not change the contents of the display;
otherwise the machine may not correctly

operate or deteriorate in accuracy.
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LASER POWER display

Press the POWER softkey to show the LASER POWER display. This
display is used to show information about the current laser output. The
items shown on the display are also shown on the LASER
INFORMATION display, an executor display.

LASER SETTING and TRACE SETTING displays

Press the SET softkey to show the LASER SETTING or TRACE
SETTING display. These displays are not used.

NOTE
® Do not change the contents of the displays.

CUTTING and PIERCING displays

Press the DATA softkey to show the CUTTING or PIERCING display.
These displays are not used.

NOTE

® Do not change the contents of the displays; otherwise the cutting or piercing
conditions set on the CUTTING CONDITION or PIERCING CONDITION
display, an executor display, will be changed.

STATUS display

Press the STATUS softkey to show the STATUS display full-screen,
This display is used to show information about the current laser output.
The items shown on the display are also shown on the LASER
INFORMATION display, an executor display.
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Message displays

Press the Message key to show a message display. Press an

appropriate softkey in the variable area to select one of the three

message displays described below.

ALARM HISTORY display

Press the HISTRY softkey to show the ALARM HISTORY display. The
ALARM HISTORY display shows a maximum of 50 past CNC alarms.
Each time a CNC alarm occurs, the oldest CNC alarm is deleted from
the display. The date, time, and cause of each CNC aiarm are shown

on the display. Five alarms are shown per page.

Page keys to scroll between the pages of the display.

~

(S

ALARM HISTRY
PAGE ;1

QIN25 09:02:55

501 OVER TRAVEL : -Z

31121 11:11:08

0G0 PLEASE TURN OFF POWER
91121 11:08:1

100 PARAMETER WRITE ENABLE
S311/20 08:56:20

1000 EXTERNAL ALARM

Y1115 15:42:53

501 OVER TRAVEL : +X

MEM  dciclot soiak ook ALM 15,32 ; 27

IALARM‘ MSG [ HISTRY (OPRT)

/

Delete the contents of the alarm history.as described below.

1 Press the OPRT softkey on the ALARM HISTORY display to

change the softkey menu.

2 Press the CLEAR softkey to delete the contents of the alarm

history.

Press either of the



ALARM MESSAGE display ,

Press the ALARM softkey to show the ALARM MESSAGE display.
When a CNC alarm occurs, the corresponding alarm number and
message are shown on the ALARM MESSAGE display. For the
detailed contents of alarms and the methods of clearing alarms, refer to
Part V, Alarms. Vhen a CNC alarm is caused, the machine cannot be

automatically operated.

ALARM MESSAGE

100 PARAMETER WRITE ENABLE

MEM stolokn i m@ 15:32:27

e T ]
Y

OPERATOR MESSAGE display

Press the MSG softkey to show the OPERATOR MESSAGE display.
When an operational prompt is generated, the prompt message is
shown on the OPERATOR MESSAGE display.

ininiminlimis! OPERATOR MESSAGE

NO 210%
MEMORY BACKUP CELL VOLTAGE LOW

- |MEM somiok solok ol ALM 153227

o el e

y
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Help displays

Press the Help key to show the help function initial menu display.

three help displays described below.

0mm

[0

ALARM DETAIL display

SN

HELP (INITIAL MENU)

Ancioiolor HELP aciioiok

1. ALARM DETAIL
2. OPERATIOM METHOD
3. PARAMETER TABLE

EDIT soloiok ook solok 15:30: %7

|ALARM ‘OPERATPARAM l |

Press an appropriate softkey in the variable area to select one of the

Press the ALARM softkey to show the ALARM DETAIL display. When
a CNC alarm is caused, its detail is described on the display. To show

the description of another CNC alarm or when a CNC alarm is not

currently caused, press the OPRT softkey, key-in the number for the
CNC alarm, and press the SELECT softkey.

HELP {(ALARM DETAIL)

NUMBER; 000
MEAN: PLEASE TURN OFF POWER
FUNCTION:PARAMETER SETTING
ALARM:

A PARAMETER WHICH REQUIRES THE POWER
OFF WAS INPUT. TURN OFF POWER.

>

EDIT Aoiolok Jobok okck 15:32: 27

| RE-SCR ’ PRIVN ‘ NEXT.N ‘ | SELECT |

/
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OPERATION METHOD display

Press the OPERAT softkey to show the OPERATION METHOD menu
display.

HELP {OPERATION METHOD)

1. PROGRAM EDIT
2. SEARCH

3. RESET

4. INPUT WITH MO

£, INPUT WITH TAPE
6. DUTPUT

7. INPUT WITH FANUC CASSETTE
8. OUTPUT WITH FANLIC CASSETTE
9. MEMORY CLEAR

EDIT  soioor sesete wiotoke 15:32:27

‘ALAFIM |PARAM ’ ’(opan' U

Key-in an appropriate number and press the SELECT softkey to show
the description of the desired operation method. The page number is
shown at the upper right of the screen.  Press either of the Page keys
to scroil between the pages of the display.

-
noomAln HELP (OPERATION METHOD)
/| <1 PROGRAM EDIT>> 1"
CIDELETE ALL PROGRAMS
MODE : EDIT
SCREEN: PROGRAM
OPRT : (0-9999) - <DELETE>
[CIDELETE ONE PROGRAM
MODE ; EDIT

SCREEN: PROGRAM
OPRT : ((+PROGRAM NUMBER) - <DELETE>

»

EDIT ook wojok sokok 15:32:27

LT el

I1-20



PARAMETER TABLE display

Press the PARAM softkey to show the PARAMETER TABLE display.
Press either of the Page keys to scroll between the pages of the dispiay.

~

&

HELP {PARAMETER TABLE}

14

0O sETNG (NO.000G -
[] READER/PUNCHER INTERFAGE  (NO.0100 -
[ AX!S CONTROL

JSETTING UNIT {NO.1000 -
[0 COORDINATE UNIT (NOC.1200 -
[0 STROKE LIMIT (NO.1300 -
[J FEED RATE {ND.1400 -
1 ACCEL/DECELERATIONCNTR  (ND. 1800 -
[0 SERVO RELATED (NO.1800 -
[ oo (NO.3000 -

EDIT sotalok smiok sdoiok 18:32:27

oo fprnpma ||

by
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EXECUTOR DISPLAYS

I1-22

Processing condition files* and machine parameters are handied on the

executor displays.

*A processing condition file consists of a cutting condition display, a
piercing condition dispiay and an edge cutting condition display, and
ciassifies processing condition data by worksheet material and
thickness and by cutting method. Ten cutting conditions, three
piercing conditions, and five edge cutting conditions can be set per
processing condition file, A maximum of 90 processing condition files
can be registered in the CNC.

There are 9 executor displays as described below.

= LASER INFORMATION display: The current status of the machine is
shown, and the cutting conditions can be changed during automatic
operation. The LASER INFORMATION display is shown as inserted
in the right-hand half of the CUTTING CONDITION, PIERCING
CONDITION, and EDGE CUTTING CONDITION displays.

» FILE LIST display: Material names (or processing condition file
names) are called or registered.

« CUTTING CONDITION display: Cutting conditions are changed or
registered,

» PIERCING CONDITION display: Piercing conditions are changed or
registered.

= EDGE CUTTING CONDITION dispiay: Edge cutting conditions are
changed or registered. The edge cutting conditions are not used.

» [ASER PARAMETER display. Machine parameters are set.

» OVERRIDE display; Override multiplication rates of the cutting
conditions used for operation are set.

o SYSTEM RUNNING display: Registered programs and pallet
nurnbers are arranged in one schedule when the machine is
equipped with the optional loading-unioading unit.

s AV SETTING display: Several focal points are set to meet focal
lengths of the lenses to be mounted and the optional OVS IIT is set
up.

Press one of the Position, System, Program, Offset/Setting and
Message keys to change from an executor display to a CNC display.

Press the Custom key to change from a CNC display to an executor
display. The executor dispiay shown before the change to the CNC
display will be shown again on the screen.



LASER INFORMATION display

The LASER INFORMATION display shows the current status of the
machine in the right-hand half of the screen.

([mn name| A50523.0 00091 N0000 )
[Type] AS052 [Thick. } [Mtrt nama} A50523.0
[Mtsl info] Std/Thick/CheantkiiinE [Type] ASDS2 [Thick.] 3.00
[Wacs]  ONKGEE [Cond no.] E 3 [MIrl infe] Aturni
Gt Feed Pwr Freq. Duy Ges Ges
s Press. Kind
b B W@ ™ Food 1400mmm 100%
1 5002000 &0 60 0% 3 Pwr, 2000w 100%
2 lo0 2000 1600 90 08 3 Feg. 2000H2  100%
) AU AN ﬁ%%ﬁ% e: Duty 100% 100%
Geps 0.80 100%
0 N0 o Gas kind 3 Gastme 10
0 00 o Nozz gap 14 Oft(mm} 0.100
¢ 00 o Feca{mm) 00  Puise 0
[ ] Head 1 PFeeno. 101
¢ 00 o0
X126000 26500  Actv OMMM
00 30 3 Y 1260.00 Ave, pwr

3

o] 1 | [t [ [ et o

oo e [l [ T T [k

+

17 When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor display is the last
executor display shown before the change to the CNC display.

2 Onthe FILE LIST display, press the Mtrl List softkey to show the
LASER INFORMATION display. On the CUTTING CONDITION,
PIERCING CONDITION, or EDGE CUTTING CONDITION display,
press the Cut Cond. softkey to show the LASER INFORMATION
display.

NOTE
® The LASER INFORMATION display cannot be shown on the LASER
PARAMETER display.

3 Press the same softkey again to hide the LASER INFORMATION
display. Press either of the Page keys to show the right-hand half
of the original display covered by the LASER INFORMATION

display.

The items shown on the LASER INFORMATION display are described
below.

NOTE

@ The override muitiplication rates for the feed rate, laser output {power), pulse
frequency and duty, and assist gas pressure can be changed by using the
Override softkey function,

« Program number O: Shows the number of the currently called
program.
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Sequence number N: Shows the number of the currently calied
sequence.

Mtri name: Shows the currently called material name (or processing
condition file name),

Type: Shows the material of the worksheet currently set.
Thick: shows the thickness of the worksheet currently set.

Cond. No: Shows the number of the currently selected cutting
conditions (E code). ‘

Mtrl info: Shows the cutting method currently set.

Std: Cutting of mild steel of less than 9.0 mm {0.354 in.} in
thickness or ordinary cutting of stainless steel

Thick: Cutting of mild steel of 8.0 mm {0.354 in.} or more in
thickness

Clean: Clean Cut of stainless steel
Alumi: Cutting of aluminum

Feed: Shows the feed rate [F] and the override multiplication rate [%].

Pwr.: Shows the laser output {S] and the override multiplication rate
[%)].

Freq.: Shows the pulse frequency [P] and the override muitiplication
rate [%]. :

Duty: Shows the pulse duty [(Q] and the override multiplication rate
[%].

Gas prs: Shows the assist gas pressure and the override
multiplication rate [%]. 0 is shown when the machine is not
equipped with assist gas pressure CNC control.

Gas kind: Shows the type of the assist gas: 1 for low-pressure oxygen,
2 for medium-pressure oxygen, 3 for high-pressure oxygen, 4 for
nitrogen, 5 for air and 7 for high-pressure nitrogen.

Gas time: Shows the assist gas change time.

Nozzl gap: Shows the distance from the worksheet surface to the
nozzle tip when the machine is equipped with the Z-axis tracking
sensor and the sensor is used.,

Ofst. Shows the compensation value for the laser beam path.

Focal: Shows the focal point of the focusing iens when the machine is
equipped with focal point CNC control.

Pulse type: Shows the pulse type.

Head. Shows the number of the laser bead to be used when the
machine is equipped with an automatic head changer.

Pirc no: Shows the currently set pierce number.

Present pesition: Shows the current position of each machine axis in
the absolute coordinate system.

Act. V: Shows the actual axis travel speed.
Ave. pwr. Not used.



FILE LIST display

The FILE LIST display is used to call or register material names (or
processing condition file names).

( ~
{Mirl narna]
[Serch) 16.56G2.3
g 17.5PC32
SPC/SPH 3. ASOSZ2 18.BPH45
SUS KASRETRE 19. SPHE.0
A 5. A-8U810 20, S54000.0
Others 8. ASUSLS 21, 5540012.0
Thickness 7.A5U520 72 8US1.0
54, 8.ASUS3I0 29.5U81.5
Thick 9.C-Sus1.0 24.5U82.0
Clean 0. C-8US15 2%, 8US30
Aumi 11, C.SUS218 28, SUS4.0
12, C-8US30 27.5US5.40
13, §PCLO 28, SUS6.0
14, 3PCL.2 29, 5Us8.0
15, 5PC1.5 30, 8US106
Ram, mirl 50 Number
Wit Name  AS0S230
- Jowet ]

tl o [

1 When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor display is the last
executor display shown before the change to the CNC display.

2 Press the Mtrl List softkey.

The items shown on the FILE LIST display are described befow.
« Search: Shows one search condition in reverse video.

= Mtrl name (top of screen). Shows material names located by the
search.

+» Rem. mtrt Shows the remaining material names that can he
registered. A maximum of 90 material names can be registered.

« Mtrl Name (bottom of screen): Shows the currently called material
name.

* Open (Rename) (Copy): Shows the material name to be called,
registered, changed, copied, or deleted.
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Calling material name

Call a material name as described below.

Press the Cursor T, |, «, and - Keys {o move the cursor (shown
in white) to the material name to be called, or key-in the material

name to be called.

NOTE

® When the keyed-in name is wrong, press the Cancel key and key-in the
correct name.

Press the Input key.
Press the Open softkey.

NOTE

® When the specified material name is already called, it cannot be called
again.

@ When the specified material name is not registered, it cannot be called.

® Material names cannot be cailed during automatic operation.

Registering material name

Register a material name in the CNC memory as described below.

1
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Key-in the material name to be registered in a maximurmn of 16
characters with the address, numeric, hyphen, and decimal point
keys.

NOTE

® When the keyed-in name is wrong, press the Cancel key and key-in the
correct name.

Press the Input key.

Press the New softkey {o register the material name. The dispiay
changes to the CUTTING CONDITION display. When the cutting
conditions for the material name are set and saved on the
CUTTING CONDITION display, the registration of the material
name is completed.

NOTE

@ When the cutting conditions are not saved on the CUTTING
CONDITION display, the material name is not registered.

@ When the specified material name is already registered, it cannot be
registered again. -
@ Material names cannot be registered during automatic operation.



Changing material name

Change a material name as described below.

1,

Call the material name to be changed.

NOTE
@ When the name is already cailed, it need not be called again.

Key-in the new material name in a maximum of 16 characters with
the address, numeric, hyphen, and decimal point keys.

NOTE

® When the keyed-in name is wrong, press the Cancel key and key-in the
correct name.

Press the Input key.

Press the Rename softkey to change the material name.

NOTE

@ When the specified new material name is aiready registered, it cannot
be used.

® Material names cannot be changed during automatic operation.

Copying cutting conditions

Copy cutting conditions from a registered material name to a new
material name as described below.

1

Call the material name from which the cutting conditions are to be
copied,

NOTE

® When the name is already called, it need not be called again.

Key-in the new material name to which the cutting conditions are to
be copied in a maximum of 16 characters with the address,
numeric, hyphen, and decimal point keys.

NOTE

® When the keyed-in name is wrong, press the Cancel key and key-in the
correct name.
Press the input key.

Press the Copy softkey to copy the cutting conditions from the
called material name to the new material name.

NOTE

@ When the specified material name is already registered, the cutting
conditions cannot be copied ta it.

® The cutting conditions cannot be copied during automatic operation.
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Deleting material name

Delete a material name from the CNC memory as described beiow.

1

Press the Cursor T, |, «, and — keys to move the cursor to the
material name to be deleted, or key-in the material name to be
deieted.

NOTE

® \When the keyed-in name is wrong, press the Cancel key and key-in the
correct name.

@ The currently calied material name cannot be deleted.

Press the Input key.

Press the Delete softkey to delete the materiai name.

NOTE

@ Material names cannot be deleted during automatic operation.

® When a material name is deleted, its space is left blank in the list.
When material names are sorted, the numbers for the material names
foliowing the blank space are advanced by one each. The material
names can be sorted when ALL is specified in the search for material
names. )

Searching for material name

1I-28

Search for a registered material name as described below.

1
2

Press the Search softkey.

Press a search condition softkey to start the search.

SPC- SPH: Material names with a mild steel (SPC or SPH} set at
Type are searched for and shown.

SUS: Material names with a stainless steel (SUS) set at Type are
searched for and shown.

A: Material names with a material starting with the letter A set at
Type are searched for and shown.

Others: Material names with any other material set at Type are
searched for and shown.

Thickness: Material names with the specified thickness set at Thick.
are searched for and shown. Key-in the thickness and press the
Input key after pressing the Thickness softkey.

Std: Material names with Std selected at Mtrl info are searched for
and shown. : _

Thick: Material names with Thick selected at Mtrl info are searched
for and shown, .

Clean: Material names with Clean selected at Mtrl info are
searched for and shown.

Alumi: Material names with Alumi selected at Mtri info are
searched for and shown.



ALL: All material names are shown. When ALL is selected, press
Y to alphabetically sort and show the material names or N 1o show

them without sorting.
NOTE

- @ The material names cannot be searched for according to a combination
of two conditions, such as SUS and thickness of 2.0. Once a search is
performed, the next search will be performed through all material
names,

® The currently called material name is indicated by a green cursor.

Changing to another display

Press the Cut Cond. softkey to show the CUTTING CONDITION
display.

Press the Mitrl List softkey to show or hide the LASER INFORMATION
display.

Press the Param softkey to show the LASER PARAMETER display.
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CUTTING CONDITION display
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The CUTTING CONDITION display is used to show the cutting
conditions set for the currently called material name {or processing
condition file name). The culling conditions can be changed,
registered, and selected on the display.

r ~
[Mirl name] A%0523.0 [Pire NO.) 101
[Type] AS052 [Thick. | {Hewd] 273045
M o] Ste ek Cloarviblif
[Wacs]  ONDFE
Gt Fesd Pwr Feqg Outy Gmr  Ges Gov  Notte Ofst  Edge Apor.  Focal Puime
No. e Kind Gma  gap jmmj dalz dein  {mm] P
M B ] }
1 500 2000 800 60 08 3 10 10 0100 201 205 0g [
2 1000 2000 1800 &0 08 3 10 40 0900 202 205 00 1]
3 000D ed D0l SaE 3 N0 JEO) cbMm GO 8
4 1400 2000 2000 100 OB 3 10 10 0100 203 205 4.0 1]
5 0 ¢ ¢ 0o @D O 00 00 QX0 ¢ ©o g0 0O
-} 0 ) Q a ao 1] 09 04 0000 [+ ] 0.0 0
7 o ¢ 0 0 00 O 09 090 o000C 0 O Q0 O
8 ¢ 0 0o 0 o0m 0O 09 00 0O o0 ©o o o
g Y 0 0 0 0% 0 00 00 0000 13 ¢ 0.8 0

1 When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor display is the last
executor display shown before the change to the CNC dispiay.

2 Onthe FILE LIST display, press the Cut Cond. softkey to show the
CUTTING CONDITION display. On the PIERCING CONDITION
or EDGE CUTTING CONDITION display, press the Return softkey
to show the CUTTING CONDITION display.

The items shown on the CUTTING CONDITION dispiay are described
beilow.

« Mtri name: Shows the currently called material name (or processing

condition file name). The name cannot be changed.

« Type: Sefs the worksheet material. The material is used as a search

condition on the FILE LIST display. Enter the material in 28 maximum
of B characters with the address, numeric, hyphen, and decimal point
keys.

o Thick.: Sets the worksheet thickness in the range of 0.00 to 998.85

mm {0.000 to 8.999 in.}. ‘Be sure to set the thickness according to
the thickness of the worksheet to be cut.

« Mtri info: Selects the cutting method to be employed.

Std: Cutting of mild steel of iess than 9.0 mm {0.354 in.} in
thickness or ordinary cutting of stainiess steel

Thick: Cutting of mild steel of 5.0 mm {0.354 in.} or more in
thickness

Clean: Clean Cut of stainless steel
Alumi: Cutting of aluminum

-~



Wacs: Sets the water-assisted cutting system ON or OFF.  Not used
when the machine is not equipped with the water-assisted cutting
system.

Pirc No: Sets one of the piercing conditions 101 to 103 on the
PIERCING CONDITION display.

Head: Sets the number of the laser head to be used in the range of 1
to 5 when the machine is equipped with an automatic head changer.

Cut No.: Sets the cutting conditions at 1 to 9 and the scribing
conditions at 10. These nurnbers correspond {o those used for the E
code in the program.

Feed rate; Sets the feed rate [F] in the range of 0 to 99999 mm/min {0
to 9999.99 in./min}.

Pwr.. Sets the laser output [S] in the range of { to 9999 W.
Freq.. Sets the pulse frequency [P] in the range of 0 to 9999 Hz.
Duty: Sets the pulse duty [Q] in the range of 0 to 100%.

Gas prss.: Sets the assist gas pressure in the range of 0 t0 2.55 MPa
{0 to 25.5 kgfiem? or 0 to 362.7 psi}. Not used when the machine is
not equipped with assist gas pressure CNC control.

Gas kind: Sets the type of the assist gas to be used: 1 for low-
pressure oxygen, 2 for medium-pressure oxygen, 3 for high-pressure
oxygen, 4 for nitrogen, 5 for air and 7 for high-pressure nitrogen.

Gas time: Sets the wait time after a piercing-to-cutting assist gas
change in the range of 0 to 9.9 sec.

Nozzl gap: Sets the distance from the worksheet surface to the
nozzie tip in the range of 0.3 to 2.0 mm {0.0118 to 0.0787 in.} when
the machine is equipped with the Z-axis tracking sensor and the
sensor is used. Enter 0.3 {0.0118} when the worksheet is {0 be
laser-cut by using the Ciean-cut or Aluminum-cut accessory, and
enter 1.5 {0.0591} for the ordinary nozzle unit.

Ofst: Sets the compensation value for the laser beam path in the
range of 0 to 9.999 mm {0 to 0.9959 in.}.

Edge data: Enter 0 for not selecting any of the edge cutting conditions
201 to 205 on the EDGE CUTTING CONDITION dispiay and enter
201 to 205 for selecting one of the edge cutting conditions 201 to 205
on the EDGE CUTTING CONDITION display when changing the
edge corner cutting conditions.

Appr. data: Enter O for not selecting any of the edge cutting conditions
201 to 205 on the EDGE CUTTING CONDITION display and enter
201 to 205 for selecting one of the edge cutting conditions 201 to 205
on the EDGE CUTTING CONDITION display when changing the
approach cutting conditions.

Focal: Sets the focal point of the focusing lens in the range of —-9.8 to
+99.9 mm {-0.999 to +9.999 in.} with respect to the reference focal
point position (Focal point base pos.) on the LASER PARAMETER

. display. Be sure to set at condition No. 1, irrespective of the cutting
conditions selected. Any other selting is disabled. Not used when
the machine is not equipped with focal point CNC control.

Puise type: Sets the pulse type in the range of 0 to 88.  Not used
when the machine is not equipped with pulse waveform control.

White cursor; Shows the data item that can be changed.
Green cursor: Shows the currently selected conditions.
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Selecting cutting conditions

Select the cutting conditions to be used as described below. When the
program has no E code, the machine cuts the worksheet according to
the seiected conditions. When the program has an E code, the
machine cuts the worksheet according to the E code-specified
conditions,

1 Press the Select softkey to show a white cursor.

2 Press the Cursor T and | keys to move the cursor to the conditions
to be used, or key-in the number for the conditions to be used.

3 Press the Input key.

NOTE

@ Before pressing the Input key, press the Edit softkey {o cancel the
selection operation.

Changing data

Change the data as described below.

1 Press the Cursor T, 4, «, and — keys to move the cursor to the
data to be changed.

2 Key-in new data with the numeric keys.

NOTE

@ When the keyed-in data is wrong, press the Cancel key and key-in the
correct data.

3 Press the Input key or the Cursor T, |, «, or — key.

NOTE

® Press the Cursor T key at condition No. 1 to move the cursor to Type.
Press the Cursor | key at condition No. 10 to move the cursor to
condition No. 1.  If the keyed-in data is outside the specified range
when one of the Cursor keys is pressed, the "Data error” message
appears and the cursor does not move.
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Copying data

Copy the data from the cursor position to alf data below the cursor
position as described below.

1 Press the Cursor T, |, —, and — keys to move the cursor to the
data to be copied.

2 Press the All Repla. softkey to change all the data beilow the cursor
position, except for the scribing data (No. 10).

Saving data

Save the data as described below.

1 Press the Save softkey.

2 The "Has been saved” message appears to indicate that the new
data has been saved.

NOTE

® The new data is shown on the display but must be saved to change the
old data stored in the CNC memory. If the new data is not saved, the
old data will appear when the material name is called again.

@ When the program is executed without saving the new data, the
machine will cut the worksheet according to the old data if the program
has the M102() block.

Changing to another display
Press the Cut Cond. softkey to show or hide the LASER INFORMATION
display.
Press the Mtr! List softkey to show the FILE LjST disptay.
Press the Pierce softkey to show the PIERCING CONDITION display.

Press the Edge softkey to show the EDGE CUTTING CONDITION
display.
Press the Param softkey to show the LASER PARAMETER display.

Press the right- or left-end arrowhead softkey and then the Override
softkey to show the OVERRIDE display.

Press the right- or left-end arrowhead softkey and then the Schedule
Data softkey to show the SYSTEM RUNNING display.

Press the right- or left-end arrowhead softkey and then the AlV Setting
softkey to show the AlV SETTING display.
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PIERCING CONDITION display

The PIERCING CONDITION display is used to change and register the
piercing conditions,

.

([Mlﬂnm] AS0523.0 [Pre NO.] 101

(Type] ASOS2 Mok | fread] Hr23AS

M i St/ Thick Clearv Ak
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Pic  Focal Pues
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02 00 1]

103 o0.¢ 0

{Power] >
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7 When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor display is the last
executor display shown before the change to the CNC display.

2 On the FILE LIST display, press the Cut Cond. softkey to show the
CUTTING CONDITION display. Onthe EDGE CUTTING
CONDITION dispiay, press the Return softkey to show the
CUTTING CONDITION display.

3 Onthe CUTTING CONDITION dispiay, press the Pierce softkey to
show the PIERCING CONDITION display.

The iterns shown on the PIERCING CONDITION display are described
beiow.

« Mtrl name: Shows the currentiy called material name (or pracessing
condition file name). The name cannot be changed.

» Type: Sets the worksheet material. The material is used as a search
condition on the FILE LIST display. Enter the material in a maximum
of 8 characters with the address, numeric, hyphen, and decimal point
keys.

» Thick.: Sets the worksheet thickness in the range of 0.00 to 999.99
mm {0.000 to 9.999 in.}. Be sure to set the thickness according to
the thickness of the worksheet to be cut.

* Mirl info: Selects the cuttin§ method to be employed.
Std: Cutting of mild steel of less than 9.0 mm {0.354 in.} in
thickness or ordinary cutting of stainless steel

Thick: Cutting of mild steel of 9.0 mm {0.354 in.} or more in
thickness

Ctean: Clean Cut of stainless steel
Aiumi: Cutting of aluminum
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Wacs: Sets water-assisted cutting systermn ON or OFF.  Not used
when the machine is not equipped with the water-assisted cutting
system.

Pwr.: Sets the laser output [S] in the range of 0 to 9999 W,

initial freq.: Sets the puise frequency [P] in the range of 0 to 9999 Hz.
When Thick is selected at Mtrl info, the initial pulse frequency is set
for multiple-step piercing (or piercing under changing conditions).

initial duty: Sets the pulse duty [Q] in the range of 0 to 100%. When
Thick is selected at Mtrl info, the initial pulse duty is set for multiple-
step piercing.

Increm freq.: Sets the pulse frequency increment for multiple-step
piercing in the range of 0 to 9999 Hz when Thick is selected at Mtrl
info. Set at 0 when multiple-step piercing is not performed.

Increm duty: Sets the pulse duty increment for muitiple-step piercing
in the range of 0 to 100% when Thick is selected at Mtrl info. Set at
0 when muiltiple-step piercing is not performed.

Step time: Sets the step time for the pulse frequency and duty
increments for multiple-step piercing in the range of 0 to 9.9 sec when
Thick is selected at Mtrl info.  Set at 0 when multiple-step piercing is
not performed. '

Step cnt: Sets the number of steps for the pulse frequency and duty
increments for multiple-step piercing in the range of 0 to 99 when
Thick is selected at Mtrl info. Set at 0 when muitiple-step piercing is
not performed.

Pirc time: Sets the piercing time in the range of 0.1 to 99.9 sec.

Assist gas prss.: Sets the assist gas pressure in the range of 0 to 2.55
MPa {0 to 25.5 kgflcm?® or O to 362.7 psi}. Not used when the
machine s not equipped with assist gas pressure CNC control.

Assist gas kind: Sets the type of the assist gas to be used: 1 for low-
pressure oxygen, 2 for medium-pressure oxygen, 3 for high-pressure
oxygen, 4 for nitrogen, 5 for air and 7 for high-pressure nitrogen.

Gas time: Sets the wait time after a piercing-to-cutting assist gas
change in the range of 0 to 9.9 sec.

Nozz| gap: Sets the distance from the worksheet surface to the
nozzte tip in the range of 0.3 to 2.0 mm {0.0118 to 0.0787 in.} when
the machine is equipped with the Z-axis tracking sensor and the
sensor is used. The default setting is 1.5 mm {0.0591 in.}.

Focal: Sets the focal point of the focusing lens in the range of 9.9 to
+9.9 mm {-0.999 to +9.999 in.} with respect to the reference focal
point position (Focal point base pos.) on the LASER PARAMETER
display. Be sure to set at condition No. 1, irrespective of the piercing
conditions selected. Any other setting is disabled. Not used when
the machine is not equipped with focal point CNC control.

Pulse type: Sets the puise type in the range of 0 to 99. Not used
when the machine is not equipped with pulse waveform control,

White cursor. Shows the data that can be changed.
Green cursor; Shows the currently selected conditions.
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Changing data

Change the data as described below.

1 Press the Cursor T, |, «, and — keys to move the cursor to the
data to be changed.

2 Key-in new data with the numeric keys.

NOTE

® \When the keyed-in data is wrong, press the Cancel key and key-in the
correct data.

3 Press the Input key or the Cursor T, |, «, or — key.

NOTE

® Press the Cursor T key at pierce No. 101 to move the cursor to Type.
Press the Cursor { key at pierce No. 103 to move the cursor to pierce ;
No. 101, if the keyed-in data is outside the specified range when one :
of the Cursor keys is pressed, the "Data error* message appears and
the cursor does not move.

Copying data

Copy the data from the curser position to all data below the cursor
position as described below.

1 Press the Cursor T, |, «, and — keys to move the cursor to the
data to be copied.

2 Press the All Repla. softkey to change all the data below the cursor
position.

Saving data

Save the data as described below.

1 Press the Save softkey.

2 The "Has been saved” message appears to indicate that the new
data has been saved.

NOTE - -

@ The new data is shown:on the display but must be saved to change the
old data stored in the CNC memory. If the new data is not saved, the
old data will appear when the material name is called again.

@ When the program is executed without saving the new data, the
machine will cut the worksheet according to the old data if the program
has the M102( ) block.
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Changing to another display
Press the Cut Cond. softkey to show or hide the LASER INFORMATION
display.
Press the Mtrl List softkey to show the FILE LIST display.
Press the Return softkey to show the CUTTING CONDITION display.
Press the Param sofikey to show the LASER PARAMETER display.

Press the right- or left-end arrowhead softkey and then the Override
softkey to show the OVERRIDE dispiay.

Press the right- or left-end arrowhead softkey and then the Schedule
Data softkey to show the SYSTEM RUNNING display.

Press the right- or left-end arrowhead softkey and then the AlV Setting
softkey to show the AIV SETTING display.
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EDGE CUTTING CONDITION display

The EDGE CUTTING CONDITION display is used to change and
register the edge cutting conditions.

~

([Mirl nams] AS0523.¢
[Type) AS0S2 fThick. ] 3.00
[Mtrl info| $td/Thick/Cleanikiing

(Wacy] ONMEE

Edge Work Pee Pt Pr P Pe Rm [ Racever |

no.  mng, per g dky Gma g oM de  feed  feq  duy
oms. knd mxe e

1 A0 100 80 & 10 08 3 10000 250 400 2

2062 45 100 1200 S0 10 08 3 10000 S0 80 45

203 B0 100 1200 & 1.0 04 3 10000 OO 1000 X

204 9 Q o a oo o 0 0.000 0 ] 0

w50 ] g 0 og oo 0000 500 1600 0

et

[ Work angle ]

<

<

-

S

1 When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor display is the last
executor display shown before the change to the CNC display.

2 Onthe FILE LIST display, press the Cut Cond. softkey to show the
CUTTING CONDITION display. On the PIERCING CONDITION
dispiay, press the Return softkey to show the CUTTING
CONDITION dispiay. '

3 Onthe CUTTING CONDITION display, press the Edge softkey to
show the EDGE CUTTING CONDITION dispiay.

The items shown on the EDGE CUTTING CONDITION display are
described below.

» Miri name: Shows the currently called material name (or processing
condition file name). The name cannot be changed.

s Type: Sets the worksheet material. The material is used as a search
condition on the FILE LIST display. Enter the material in a maximum
of 8 characters with the address, numeric, hyphen, and decimal point
keys.

» Thick.: Sets the worksheet thickness in the range of 0.00 to 999.99
mm {0.000 to ©.999 in.}. . Be sure to set the thickness according to
the thickness of the worksheet to be cut.

s Mirl info: Selects the cuttiﬁg method to be employed.
Std: Cutting of miid steel of less than 9.0 mm {0.354 in.} in
thickness or ordinary cutting of stainless steel

Thick: Cutting of mild steel of 8.0 mm {0.354 in_} or more in
thickness

Clean: Clean Cut of stainless steel
Alumi: Cutting of aluminum
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Changing data

o Wacs: Sets the water-assisted cutting system ON or OFF.  Not used
when the machine is not equipped with the water-assisted cutting
system. ‘

e Work ang.: Sets the edge angle for edge cutting in the range of 0 to
180°. When the edge angle is smaller than the value set here, the
machine will cut the edges according to the edge cutting conditions.

» Pirc pwr.: Sets the laser output [S] for edge piercing in the range of 0
to 9999 W.

» Pirc freq.: Sets the pulse frequency [P] for edge piercing in the range
of 0 to 9999 Hz.

« Pirc duty: Sets the puise duty {Q] for edge piercing in the range of 0 to
100%.

« Pirc time: Sets the piercing time for edge piercing in the range of 0 to
99.9 sec.

« Pirc gas prss.: Sets the assist gas pressure for edge piercing in the
range of 0 to 2.55 MPa {0 to 25.5 kgffcm? or 0 to 362.7 psi}. Not
used when the machine is not equipped with assist gas pressure
CNC control.

= Pirc gas kind: Sets the type of the assist gas to be used for edge
piercing: 1 for low-pressure oxygen, 2 for medium-pressure oxygen, 3
for high-pressure oxygen, 4 for nitrogen, 5 for air and 7 for high-
pressure nitrogen. :

« Recover distance; Sets the edge cutting distance in the range of 0 to
99.999 mm {0 to 9.9998 in.}.

+ Recover feed rate: Sets the feed rate [F] for edge cutting or approach
cutting in the range of 0 to 7620 mm/min {0 to 300.00 in./min}.

« Recover freq.. Sets the pulse frequency [P] for edge cutting or
approach cutting in the range of 0 to 9999 Hz.

» Recover duty: Sets the puise duty [Q] for edge cutting or approach
cutting in the range of 0 to 100%.

« White cursor; Shows the data item that can be changed.

Change the data as described below.

1 Press the Cursor T, {, «, and — keys to move the cursor to the
data to be changed.

2 Key-in new data with the numeric keys.

NOTE

@ When the keyed-in data is wrong, press the Cancel key and key-in the
correct data.

3 Press the Input key or the Cursor T, |, «, or — key.

NOTE

@ Press the Cursor T key at edge No. 210 to move the cursor to Typse.
Press the Cursor | key at edge No. 205 to move the cursor to edge No.
201. If the keyed-in data is ouiside the specified range when one of the
Cursor keys is pressed, the "Data error” message appears and the
cursor does not move.
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Copying data

Copy the data from the cursor position to ail data below the cursor
position as described below.

1 Press the Cursor T, &, «, and — keys to move the cursor to the
data to be copied.

2 Press the All Repla. softkey to change all the data below the cursor
position.

Saving data

Save the data as described below.

1 Press the Save softkey.

2 The "Has been saved” message appears to indicate that the new
data has been saved. |

NOTE

@ The new data is shown on the display but must be saved to change the
old data stored in the CNC memory.  If the new data is not saved, the
old data will appear when the material name is called again.

® When the program is executed without saving the new data, the
machine will cut the worksheet according to the oid data if the program
has the M102( ) block.

Changing to another display
Press the Cut Cond. softkey to show or hide the LASER INFORMATION
display.
Press the Mirl List softkey to show the FILE LIST display.
-Press the Return softkey to show the CUTTING CONDITION display.
Press the Param softkey to show the LASER PARAMETER display.

Press the right- or left-end arrowhead softkey and then the Override
softkey to show the OVERRIDE dispiay.

Press the right- or left-end arrowhead softkey and then the Schedule
Data softkey to show the SYSTEM RUNNING display.

Press the right- or left-end arrowhead softkey and then the AV Setting
softkey to show the AIV SETTING display.
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LASER PARAMETER display

The LASER PARAMETER display is used to set the machine

parameters.
£ ~
) Laser Parameter Ver 1.00
Follow start.height | 1mm
Z refract H No end { 5000 Jmm
Moo { 75000 Jmm
Mol [ 75000 ]mm
Chute [ 25000 Jmm
Assist gas open halght [ 10.000 Jmm
CI, Al Pirec - height [ 1200 Jmm
Focal point base pos. [ 10.00¢ jmm
Wacs - off tima [ 20 |Sec
IR
o 7

1  When a CNC display is shown on the screen, press the Custom
key to show an executor display. The executor dispiay is the iast
executor display shown before the change to the CNC display.

2 Press the Param softkey.

The items shown on the LASER PARAMETER display are described
betow.

« Follow start height: Sets the height at which the Z-axis tracking
sensor is enabled when the machine is equipped with the Z-axis
tracking sensor. Set the height from the worksheet surface. Not
used when the machine is not equipped with the Z-axis fracking
SENsor.

« Zretract H: For each program end command, sets the height to which
the laser head retracts (or rises) after cutting. Set the height from
the worksheet surface.

No end: Sets the laser head retract height when the M1{04
command is not entered.

MOO: Sets the laser head retract height when the machine stop
command {M104 M0Q) is entered.

MO1: Sets the laser head retract height when the optional stop
command (M104 MO1) is entered.

Chute: Not used.

NOTE

' @ When the worksheet thickness plus the laser head retract height plus the
offset Z (G93 Z__) is greater than the maximum laser head (Z-axis) travel
range, an alarm will occur during the execution of the program.
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s Assist gas open height: Sets the height at which the assist gas is
discharged. Set the height from the worksheet surface.

= Cl, Al, Pirc, height: Sets the amount by which the laser head rises for
piercing during Clean Cut or Aluminum Cut.  Set an increment from
the nozzie tip-to-worksheet distance of 0.3 mm {0.0118 in.} for
cutting. '

« Focal point base pos.: Sets the reference position for the focal point
of the focusing lens. The focal point moves according to the data set
at Focal on the CUTTING CONDITION or PIERCING CONDITION
display when the machine is equipped with focal point CNC control
and M100 is commanded. Not used when the machine is not
equipped with focal point CNC control.

» Wacs-OFF time: Sets the time from the stop of the laser beam
emission and cutting assist water spray to the stop of the assist gas
when the worksheet is cut with the water-assisted cutting system.
Not shown when the maching is not equipped with the water-assisted
cuiting system.

TN
l.“—-)!
Setting data
Set the data as described below.
AWARNING @® Do not enter a minus value; otherwise the
machine cannot correctly operate.
1 Move the cursor (white) to the position where the new data is {o be
entered.
2 Key-in the new data with the numeric keys.
NOTE
® When the keyed-in data is wrong, press the Cancel key and key-in the
correct data.
3 Press the input key. PR

Returning to last display
Press the End softkey to return to the last display.
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OVERRIDE display

The OVERRIDE display is used to fine-tune the cutting conditions called
from a processing condition file by overriding the “Feed,” “Pwr.," “Freq.,”
‘Duty,” or “Gas prs” item.

Showing OVERRIDE display

On the current status display of the CUTTING CONDITION, PIERCING
CONDITION, or EDGE CUTTING CONDITION display, press the right-
or left-end arrowhead softkey to show the Override softkey. Press the
Override softkey to change to the OVERRIDE display.
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Cutting condition selection softkeys
(Feed, Power, Freq, Duty, and Gas Prs)

Pressed to select one of the cutting conditions “feed rate,” “laser output
(power)," “puise frequency,” “pulse duty,” and “assist gas pressure.”
The selected cutting condition is shown in yellow characters and its
override muttiplication rate can be changed. When the CNC is turned
on, the cutting condition selected last time is shown in yeliow characters.
The assist gas pressure is an optional cutting condition and can be
selected only when the machine is equipped with assist gas CNC
control.

The override mulfiplication rate for each cutting condition is as follows:
= Feed rate: 0 to 254 %
= Laser output (power): 0 to 200 %
= Pulse frequency: 0 to 200 %
e Puise duty: 0to 150 %
» Assist gas pressure: 0 to 200 %
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1/10 softkey

Pressed to select the increment of the multiplication rate for a cutting
condition to override.

Cutting condition shown in white characters: The override muitiplication
rate can be regulated in 10 % increments. '

Cutting condition shown in yeliow characters: The override multiplication
rate can be regulated in 1 % increments. However, the multiplication
rate for the puise duty cannot be regulated in 1 % increments.

Cancel softkey

Pressed to cancet the override muitiplication rate of the selected cutting
condition and to retumn to 100 %.

Up softkey

Pressed to increase the override multiplication rate of the selected
cutting condition.

ST

Down softkey

Pressed to decrease the override muttiplication rate of the selected
cutting condition.

Back softkey
Pressed to return to the original dispiay.
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SETTING (JOB SCHEDULE) display

Entering data

Used for the scheduled operation when the machine is equipped with
the optionai ioading-unloading unit. The method of setting data
somewhat varies with the type of the loading-unloading unit instalied.
For details, refer to the operator's manual of the loading-unioading unit.

« JOB: The order of jobs is numerically fisted. The numbers of the
program and shelf, and the quantity of worksheets to be cut are set
~for each job.

« PROGRAM: The number of the program to be executed is set.
 SHEET: The quantity of worksheets to be cut is set.

e SHELF 1: The number of the worksheet shelf 0 be used is set.
+« SHELF 2: The number of the part shelf to be used is set.

» RESERVED: Used when it is necessary to set the loading-unit
vacuum pad position.

SETTING (JOB SCHEDULE) 01234  N56789
JOB PROGRAM SHEET SHELF SHELF RESER JOB PROGRAM SHEET SHELF SHELF RESER
1 2 VED 1 2 VED

o] 14

02 15

03 18

04 17

05 18

06 18

o7 20

08 21

0o 22

10 23

1 24

12 25

13 26

Jos DONE  REMAIN

1 Move the cursor with the Cursor T, |, «, and — keys to the data
itern whose value is to be entered.

2  Key-in the value with the address and numeric keys.

3 Press the Input key to store the vaiue in memory.

ALL CLEAR softkey
Pressed to clear all of the scheduled data.

QUIT softkey ‘
Pressed to return to the original display.

Most of the items shown on the AlV SETTING display are used for the
optional OVS III. Refer to the operator's manual of OVS 1I1.
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AIV SETTING display

Mest of the items shown on the AlV SETTING display are used for the
optional OVS III. Refer to the operator's manual of OVS III.

Even when the machine is not equipped with the OVS III option, the
“Focal point” item alone is used if the “Per-head focal point” setting
function is set at ON. If you need to enable or disable the "Per-head
focal point” setting function, contact the AMADA engineer.

« Focal point: When the “Per-head focal point” setting function is set at
ON, several focal point data ¢an be stored in memory to mest focal
iengths of the lenses to be mounted on the laser head. An
appropriate focal point data can be selected with the “Head” number
in the processing condition file.

Entering data

1 Move the cursor with the Cursor T, L, «-, and — keys to the data
item whose value is to'be changed.

2 Key-in a new value with the address and numeric keys.

3 Press the input key or one of the Cursor keys to store the new
value in memaory.

Setting initial value of data

Press the Initial Data softkey to return all of the focal point data to the
initial value of 10.000 mm {0.38 in.}.

NOTE

@Pressing the Initial Data softkey returns all settings on this display to their
initial values. This should be kept in mind when using OVS I11.

Changing to another display

Press the Quit softkey to return to the original display.

b
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PREPARATION PROCEDURE

I11-2

The preparation procedure for a laser cuiting operation is described in
this section.

Be sure to inspect the machine before starting the day's work (see Part
VI, Maintenance) and then prepare the machine for the operation.

@ When working inside the hazardous area
AWARNING around the machine, press the STOP
buttons on the CNC control panel and the
shuttle table control panel. Then turn the
SHUTTER keyswitch to OFF, remove the
key from the switch, and hold it by
yourself — to prevent the machine from
being started by mistake.

@ Clear the hazardous area around the
machine of people and cbstacles before
starting the machine — to prevent injuries
and accidents.

i !-:‘\\

Ac AUTION ® The goggles are .o_nly designed to protect
beams of a specific range of waves.

Check then that the type of goggles is
adapted to the length of wave specific to
the CO, laser, that is 10.6 pm. This value
is given on the signal plates fixed on the
source and on the laser head (see layout
plan).

@® When closing the workclamps using the
free-motion bearing pallet, keep your

hands away from the workclamps.

C



Setting up the machine

Set up the machine for operation as described below:

ﬁ CAUTION ® Do not touch the lens surfaces when

handling the lens.

NOTE

@ Never turn on the circuit breaker switch on the electrical controi unit before
turning on the circuit breaker switch on the laser oscillator.

10

11

12

13

Turn on the shop circuit breaker switch.
Confirm that the cooling unit is turned on.

Confirm that the LASER keyswitch and the SHUTTER keyswitch
are turned to OFF.

Supply the required compressed air to the machine, and unlock
and open the intake valve of the air system. Then confimm that the
pressure gauge for the system’s air regulator indicates 0.5 MPa {5
kgficm? or 71.1 psi}.

Turn on the circuit breaker switch on the transformer box.
Unlock and turn on the circuit breaker switch on the laser osciilator,

Unlock and turn on the circuit breaker switch on the electrical
control unit.

Press the POWER ON (I} button on the CNC control panel.
Press the ALARM RESET button for several seconds,

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY iight.

Return all the machine axes to their origins — see “Manual

. operations” iater in this Part for the procedure. Then shift the Y-

axis to the end opposite to the origin, and lower the Z-axis to a
position about 150 mm {5.9055 in.} above the machine table in the
MANUAL mode.

Check the interlocks and other devices for proper operation — see
“Checking interlocks and other devices for proper operation” fater
in this Part for the procedure.

Open the partition doors — the SAFETY DEVICE READY light
should then go out.
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111-4

14 Mount the lens on the laser head as follows:

15

16

17

NOTE

® The nozzle and lens
" to be mounted must
be selected y "
depending on the SENSOR
worksheet material
and thickness and the
cutting condition.

(1) Disconnect the Z-axis tracking sensor cable from the nozzle
unit.

{(2) Pull out the nozzie unit lock bar on the laser head and detach
the unit by turning it counterclockwise (viewed from the
bottomn).

(3) Mount the lens by tuming it clockwise.

{4) Replace the nozzlé_ unit by turning it ciockwise and then push in
the lock bar. ’

(5) Connect the Z-axis ‘tracking sensor cabie to the nozzle unit.
(6) Close the partition doors.

Open the main and stop valves of the laser gas cylinder. Then
confirm that the secondary pressure gauge for the cylinder
regulator indicates 0.15 to 0.2 MPa {1.5 to 2 kgffem® or 21.3t0 29.5
psi} — adjust the pressure by using the regulator, if necessary.

Open the main valve of the assist gas cylinder to be used. Then
confirm that the pressure gauge on the evaporator outiet indicates
a total of 0.2 MPa {2 kgffem? or 28.5 psi} plus the pressure required
for cutting — adjust the pressure if necessary.

NOTICE

® Never set the assist gas pressure exceeding 1.2 MPa {12 kgficm? or
170.7 psi} to protect the pipe inside the machine against bursting.
When high-pressure nitrogen gas is used as assist gas, do not set its
pressure exceeding 2.5 MPa {25 kgficm? or 355.6 psi}.

Turn the LASER keyswitch to ON — the LASER READY light will
blink. When the LASER READY light comes on, the HIGH
VOLTAGE light will start blinking. The laser oscillator will be
ready for operation when the HIGH VOLTAGE light comes on.

0
>



Checking interlocks and other devices for
proper operation |

Interlocks

Check interlocks for proper operation.

The machine uses interlocked partition doors, Check the interlocks for
proper operation as described below.

If other interlocks are used, refer to their operator's manual.  [f there
are two or more interlocks, check all of them for proper operation. Ifan
interlock does not operate, discontinue the use of the machine and
contact AMADA.

1 Check that the SAFETY DEVICE READY light is turned on.

2 Open the partition door by hand to operate the interiock, and check
that the SAFETY DEVICE READY light goes out and the ALARM
light comes on.

3 Return the interlock to the original condition and press the SAFETY
DEVICE RESET button. Check that the SAFETY DEVICE
READY light comes on and the ALARM light goes out.

EMERGENCY STOP buttons

Check the EMERGENCY STOP buttons for proper operation.
Make this operational check on all EMERGENCY STOP buttons.

if an EMERGENCY STOP button does not operate, discontinue the use
of the machine and contact AMADA,

1 Press the EMERGENCY STOP button. Check that the
EMERGENCY STOP button is locked in the pushed condition, the
ALARM light comes on, and “EMG" appears on the screen.

2 Unlock the EMERGENCY STOP button. Check that the ALARM
light goes out and "EMG” disappears from the screen.
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.Setting the worksheet

When the schedule operation is to be performed in the MEMORY mode
according to a scheduled series of programs, load a worksheet on each
shuttle table pallet. (For the paliet handling and worksheet loading
procedures, refer to the LST manual.)

When the single operation is to be performed in the MEMORY or MDI
‘mode by using one program, set a worksheet on the machine table as
described below:;

7 Return all the machine axes to their origins — see “Manual
operations” Iater in this Part for the procedure.

2 Open the partition doors — the SAFETY DEVICE READY light
shouid then go out.

3 Place the worksheet on the machine table.
4 Position the worksheet by pressing it against the |ocate pins.

5 Set the worksheet on the table by utilizing the bolt holes in the
table, or close the workclamps (optional) to clamp the worksheet.

6 Close the partition doors.

Setting the assist gas pressﬁre

When the optional assist gas CNC controi is not provided, determine
and set the assist gas pressure according to the worksheet material and
thickness and the cutting condition as described helow:

7 Return all the machine axes to their origins — see “Manual
operations” ater in this Part for the procedure.
Move the head to the position where the assist gas pressure
gauge of the head is seen.

2 Open the partition doors — the SAFETY DEVICE READY liight
should then go out.

3 Turn the assist gas selection switch to the position for the assist
gas to be used. The assist gas will then be discharged and its
pressure can be read on the pressure gauge on the laser head.

4 Pull out the knob in the position in which the switch is turned and
turn the knob to obtain the required pressure.

5 Push in the knob and return the switch to AUTO.

6 Close the partition doorfs.
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Calibrating the Z-axis tracking sensor
it is necessary to calibrate the nozzle gap and output signal of the Z-axis
tracking sensor when:
». The sensor nozzle is changed.
+ The sensor cone is changed.
« The sensor cable is changed.

« The Z-axis command value for tracking is different from the actual
nozzle gap by more than the control tolerances of £0.2 mm.

NOTICE

® The calibration program starts the sensing procedure when the laser head
lowers to the height of Z=30 mm {1.1811 in.}. Do not calibrate the Z-axis
tracking sensor using a work or jig exceeding the surface height of Z=30 mm
{1.1811in}. Otherwise the laser head may strike against the work and
damage itseif and the work.

NOTE

@ The calibration program is being executed until the light of the START button
goes out. If the Reset key or STOP button is pressed before the light of the
START button goes out, the data will be cleared, disabling the correct
completion of the calibration.

@ When caiibrating the Z-axis tracking sensor, use a worksheet of mild steel that
is 2.3 mm {0.091 in.} or more in thickness and iarge enough with respect to
the nozzie hole diameter,

@ When an alarm is caused during the calibration, check the nozzle and sensor

cable for looseness and the nozzle for contamination and restart the
calibration procedure.

Calibrate the Z-axis tracking sensor as described below.

1 Set the worksheet on the machine table — see “Setting the
worksheet” earlier in this section for the procedure.

2 Clear the hazardous area of people and'obstacles.

3 Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

4  Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL.

5 Press the TRACE OFF button to turn on its light,
6 Move the laser head to a position above the worksheet,

7 Change the CNC mode to MEMORY and return the MODE
keyswitch to OFF.

8 Turn the SHUTTER keyswitch to ON.

9 Press the START button to execute the calibration program O8010.

The laser head rapids down to the height of Z=30 mm {1.1811 in.}
and then slowly lowers from there into contact with the worksheet.

After the calibration, the Z-axis is automatically zero-returned.
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This completes the laser head motion and is followed by the writing
of data. The writing operation takes about 10 sec.

The light of the START button goes out to indicate the end of the
calibration. The entire procedure takes about 30 to 40 sec.

Press the TRACE OFF button to turn off its light.

Open the partition doors - the SAFETY DEVICE READY light
shouid then go out.

Remove the worksheet.

NOTE

@ if the system does not follow properly, make sure that the nozzle is clean and
snugly fitted.

by R



Centering the nozzle unit

Center the nozzie unit as described below when preparing the machine

C

10

11

12

13

for a laser cutting operation.

The procedure requires a stainless steel sheet with a thickness of
0.5t0 1.0 mm {0.002 to 0.032 in.}. And the following program is
needed — the dimensional data are in millimeters:

O7000(NOZZLE CENTER) ;
M100 ;

#32=1.;

IF[#4006NE20.] GOTO1 ;
#32=25.4 ;

N1 GO0 Z[25./432] ;
G31P5T1;

(G24 S300 P100 Q50 R.3;
M101 ;

GO0 Z1100./#32] ;

M30 ;

Set the worksheet on the machine table — see “Setting the
worksheet” earlier in this section for the procedure.

Clear the hazardous area of people and obstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL.

Position the worksheet for piercing by shifting the X-axis and the
Y-axis manually.

Change the CNC mode to MEMORY and return the MODE
keyswitch to OFF. '

Tumn the SHUTTER keyswitch to ON,

Press the START button to execute the program,

When the machine is stopped by the M30 command, turn the
SHUTTER keyswitch to OFF.

Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL,

Shift the Y-axis to the end opposite fo the origin, and lower the Z-
axis to a position about 150 mm above the machine table so that

- adjustment can be made in Step 15 below.

Open the partition doors — the SAFETY DEVICE READY light
should then go out.
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22

23

Inspect the directions in
which sparks flew on the
worksheet. Sparks fly ADJUSTMENT
uniformly-in all directions SCREW
when the nozzie unit is
correctly centered.

To correct the position of the nozzie unit, adjust the position by
using the four adjustment screws on the unit (see the figure below).

BEAM CENTER

SCREW ‘A° SCREW D"
SPARKING [\ / \ )
DIRECTION A\ / »

SCREW 8" SCREW ¢
BEFORE ADJUSTMENT AFTER ADJUSTMENT

in this example, adjustment screws “A” and “B" are turned
counterclockwise and “C” and “D” clockwise to align the nozzle unit center
with the beam center.

Close the partition doors.
Clear the hazardous area of people and obstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

Repeat Steps 6 to 18 until the nozzle unit is centered and sparks
fly uniformiy in all directions.

Turn the MODE keyswitch to ON, change the CNC mode to
RETRACT, and then return the keyswitch to OFF.

Return all the machine axes to their origins.

Open the partition doors — the SAFETY DEVICE READY light
should then go out.

Remove the worksheet.



Adjusting the lens focal point

Adijust the lens focal point as described beiow when the lens has been
changed.

Without optional focal point CNC control

1

The procedure requires a mild steel sheet with a thickness of 1.6
mm {0.063in.}. And the following program is needed — the
dimensional data are in millimeters:

OT002(MANUAL FOCUS CHECK) ;
M102(SPC1.6) ;

M100 ;

E3:

#32=1_;

IF{#4006NE20.] GOTO1 ;
#32=25 4 ;

N1;

G92 G90 X0. YO. :

M103; ‘

GO1 Y[-60.432] ;

M104 ;

GO0 X[8.4£32] YO. ;

M101 ;

M30;

Prebare the machine for _f: i
a iaser cutting operation SAAhAAL
in the normal manner — )

except to turn the lens LENS DIAL
dial fully clockwise after @

the lens is mounted on ¥ CCW
the laser head. K /

Set the worksheet on the machine table — see “Setting the
worksheet" earlier in this section for the procedure.

Clear the hazardous area of people and cbstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light

Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL.

Position the worksheet for cutting by shifting the X-axis and the Y-
axis manually.
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8 Change the CNC mode to MEMORY and return the MODE
keyswitch to OFF.

9 Turn the SHUTTER keyswitch to ON.
10 Press the START button to execute the program.

17  When the machine is stopped by the M30 command, turn the
SHUTTER keyswitch to OFF.

12 Turn the MODE keyswitch to ON and change the CNC mode fo
MANUAL.

13 Shift the Y-axis toward its origin manually so that adjustment can
be made in Step 15 below.

14 Open the partition doors — the SAFETY DEVICE READY light
should then go out.

15  Turn the lens dial four graduations (0.2mm {0.008 in.})
counterclockwise to lower the lens focal point.

16 Close the partition doors.
17 Clear the hazardous area of people and obstacles.

18 Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

19 Repeat Steps 7 to 18 by changing the lens focal point. Repeat
the steps a few times by changing the lens focal point each time.

20 Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL.

21 Shift the Y-axis toward its origin manually so that adjustment can
be made in Step 23 below.

22 Open the partition doors — the SAFETY DEVICE READY light
shouid then go out.

23 Set the lens dial at the position where the narrowest cut width was
obtairned and then turn the dial 10 graduations (0.5mm {0.002 in }}
counterclockwise.

NARROWEST WIDTH

|

RS ' :- :' .
0.2mm ; ; WF:’.\I/ L%l |
/ \'. Li* \\/ \:7

T AT T 7 77, WORKSHEET

iz
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25
26

27

28
29

30

Close the partition doors.
Clear the hazardous area of people and ohstacles.

Press the SAFETY DEVICE RESET button, turning on the

_ SAFETY DEVICE READY light.

Change the CNC mode to RETRACT and return the MODE
keyswitch to OFF,

Return all the machine axes to their origins.

Open the partition doors — the SAFETY DEVICE READY light
should then go out.

Remove the worksheet.

With optional focal point CNC control

1

3

Call the focusing program 07001 shown below -— the dimensional
data are in mitlimeters;

O7001(NC FOCUS CHECEK);
M102(8US1.0);

M100;

E3;

#33=5. (START FOCAL POINT);
#31=15. (END FOCAL POINT);
#32=1.;

IF[#4006NE20.} GOTO1;
#32=25.4;

N1 WHILE[#33LE#31] DO1;
G90 GO0 B[#33/#32];

G92 G90 X0. YO. ;

M103;

G011 Y[—60./432);

M104;

GO0 X[8.432] YO.;
#33=4#33+0.5;

END1;

M101;

M30;

Set the underlined portion according to the material name of the
worksheet to be cut.

Set the worksheet on the machine table — see "Setting the
worksheet” earlier in this section for the procedure.

Clear the hazardous area of people and obstacles.
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Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

Show the CUTTING CONDITION disptay of the processing
condition file selected in the program, and then enter 0.0 (mm)
{0.000 (in.)} to item No.1 Focal on the display.

Set the “Focal point base pos.” at 5 (mm) {0.197 (in.)} on the
LASER PARAMETER dispiay. If the “Per-head focal point” setting
function is set at ON, set the “Focal point” of the mounted lens at 5
(mm}) {0.197 (in.)} on the AIV SETTING display.

Turn the MODE keyswitch to ON and change the CNC mode to
MANUAL.

Paosition the worksheet for cutting by shifting the X-axis and the Y-
axis manually.

NOTE

@ When the START button is pressed to execute the focusing program
shown above, the laser head cuts a 80-mm slit while moving from the
cutting start position in the =Y direction. The laser head then moves 60
mm in the +Y direction to return to the position of Y=0, the table moves 8
mm in the +X direction, and they stop.

When the START button is-pressed again, the laser head repeats the
same series of motions and the table moves another 8 mm in the +X
direction. Exercise due care when positioning the worksheet at the

beginning of the adjusting procedure.

Change the CNC mode to MEMORY and return the MODE
keyswitch to OFF.

Turn the SHUTTER keyswitch to ON.
Press the START button to execute the focusing program O7001.

After the completion of the program and the stop of the machine,
increase the “Focal point base pos.” by 0.5 (mm) {0.002 (in.)} on
the L ASER PARAMETER display.

If the “Per-head focal point” setting function is set at ON, after the
compiletion of the program and the stop of the machine, increase
the “Focal point” of the mounted lens by 0.5 (mm) {0.002 (in.)} on
the AlV SETTING display.

Repeat Steps 11 and 12 by changing the focal point data. Repeat
the steps a few times by changing the focal point data each time.

Turn the MODE keyswitch to ON, change the CNC mode to
RETRACT, and then return the keyswitch to OFF.

Return all the machine axes to their origins.

Open the partition doors — the SAFETY DEVICE READY light

3

should then go out. 2



17 Remove the worksheet, study the results, and find the narrowest

siit width,

MARROWEST W.OTH

/

\
\

‘ ,
]
T RS VAR P
Sy N T WORKSHEET
.

18 Return the “Focal point base pos.” or “Focal point” setting on the
above-mentioned display to the focal point data at which a slit is

cut to the narowest width.
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LINE OPERATION PROCEDURE WITH ASFO

Operate the line for laser cutting in the SCHEDULE or AUTO mode
according to one program or a scheduled series of programs as
described below when preparation has been completed for a line
operation.

® When working inside the hazardous area

AWARN]NG around the shuttle table and machine,
press the STOP button on the line control
panel or the LINE STOP button on the
CNC control panel. Then turn the
SHUTTER keyswitch to OFF, remove the
key from the switch, and hoid it by
yourself — to prevent the line from being
started by mistake.

@ Clear the hazardous area around the
shuttle table and machine of people and
obstacles before starting the line — to
prevent injuries and accidents.

AC AUTION ® The goggles are only designed to protect
beams of a specific range of waves.

Check then that the type of goggles is
adapted to the fength of wave specific to
the CO, laser, that is 10.6 um. This value
is given on the signal plates fixed on the
source and on the laser head (see layout
ptan}.

SCHEDULE mode operation

11I-16

An automatic cutting operation can be performed in the SCHEDULE
mode according to a scheduled series of programs, which need to be
registered in the CNC memory beforehand, as described below:

1 Prepare the machine, assist gas, lens, and nozzle unit to perform
the operation as required by the programs to be used. Refer to
“Preparation procedure” earlier in this Part.

2 Prepare the shuttie table for operation by referring to the separate
shuttle table manual.

3 Load a worksheet on each shuttle table pailet.  (Refer to the
separate shuttle table manual for the procedure.)




10

11

12
13
14

15

Show the MAIN MENU display on the line control panel screen and
press to light the SCH button on the screen.

Return all the machine axes to their origins — see "“Manual
operations” later in this Part for the procedure.

Set the required conditions by using the buttons in the lower middie
section of the CNC control panel.

Change the override muitiplication rate for each cutting condition
as required. (Refer to Part ll, Displays, for the procedure.)

Schedule registered programs for their execution in sequence —
see “Scheduling programs” later in this section for the procedure.

Press the Custom key, the right- or left-end arrowhead softkey, and
the Schedule Data softkey, showing the SETTING {JOB
SCHEDULE) display.

SETTING (JOB SCHEDULE) 01234  NS6789
JOB PROGRAM SHEET SHELF SHELF RESER JOB PROGRAM SHEET SHMELF SHELF RESER
t 2 VED 1 2 VED
01 14
02 15
03 16
04 17
05 18
06 18
o7 20
08 21
09 22
10 23
11 24
12 25
13 26
JOB DONE  REMAIN

Turn the MODE keyswitch to ON, change the CNC mode to
MEMORY, and then retum the keyswitch to OFF.

Show the RUN MONITOR display on the line control panel screen
and confirm that the READY prompt appears on the screen.

Turn the SHUTTER keyswitch to ON.
Ciear the hazardous area of people and obstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

The schedule is started by executing the program O8030.
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Scheduling programs

Registered programs can be arranged in one schedule for their
consecutive execution in a SCHEDULE mode operation. The
scheduled programs will be given JOB Nos. 01 to 26 according to their
scheduled sequence, which will be the order of their execution.

NOTE

@ Only one schedule can be stored in the CNC memory at a time.

1 . Press the Custom key, the right- or left-end arrowhead softkey, and
the Schedule Data softkey, showing the SETTING (JOB
SCHEDULE) display.

NOTE
® To clear ali of the data scheduled before, press the ALL CLEAR softkey.

2 Move the cursor to JOB No.01.

3 Key-in a number for the program to be executed in the job and
press the Input key.

4 Key-in a number of worksheets to be cut in the job and press the
input key. ’

5 Key-in shelf numbers for the loading paliets to be used for the job,
on which worksheets need to be stacked beforehand, and press
the Input key. - (Specify the number for the second shelf and then
the number for the first shelf.)

6 Key-in shelf numbers for the unloading pallets to be used for the
job, on which parts are piled after cutting, and press the Input key.
{Specify the number for the second sheff and then the number for
the first shelf.)

7 Repeat the procedure for the remaining job numbers that reguire
program and paliet numbers and quantity of worksheets.
NOTE

@ To specify the end of the schedule, key-in “O (zero)” instead of the
program number or omit the program number.

LINE OPERATION PROCEDURE WITH LST
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SINGLE OPERATION PROCEDURE

Perform an automatic operation in the MEMORY or MDI mode by using
one program as described below when preparation has been completed
for the operation.

@® When working inside the hazardous area
AWARNING around the machine, press the STOP
buttons on the CNC control panel and the
shuttie table control panel. Then turn the
SHUTTER keyswitch to OFF, remove the
key from the switch, and hold it by
yourself — to prevent the machine from
being started by mistake.

@ Clear the hazardous area around the
machine of people and obstacles before
starting the machine — to prevent injuries
and accidents,

AC AUTION @ The goggles are _qnly designed to protect
beams of a specific range of waves.

Check then that the type of goggles is
adapted to the length of wave specific to
the CO, laser, that is 10.6 ym. This value
is given on the signal plates fixed on the
source and on the laser head (see layout
plan}.

MEMORY mode operation

An automatic cutting operation can be performed in the MEMORY mode
by using one program registered in the CNC-memory as described
below: :

By using single-part program

1 Prepare the machine, assist gas, lens, and nozzle unit to perform
the operation as required by the program to be used. And set the
worksheet on the machine table. Refer to “Preparation
procedure” earlier in this Part.

2 Set the required conditions by using the buttons in the lower middie
section of the CNC control panel.

3 Change the override multiplication rate for each cutting condition
as required. (Refer to Part It, Displays, for the procedure.)
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11

12

Show the required program on the PROGRAM display. (Refer to
Part IV, Program Management, for the procedure.)

Move the cursor to the start of the displayed program under the
address character “O" for the program number if it is not. The
move may be achieved by pressing the REWIND softkey or the
Reset key.

NOTE

@ If the cursor is not at the start of the program, the program will be
executed from where the cursor is.

Turn the SHUTTER keyswitch to OFF to turn on the red laser
bearn as required. The red laser beam is useful when positioning
the worksheet in Step 7 below.

Position the worksheet according to the programmed worksheet
origin {G90 G92 X__ Y__ ;) so that cutting will start correctly.
(Shift the X-axis and the Y-axis manuaily to position the worksheet
— see “Manual operations” later in this Part.)

Turn the MODE keyswitch to ON, change the CNC mode to
MEMORY, and then return the keyswitch to OFF.

Tum the SHUTTER keyswitch to ON.
Clear the hazardous area of people and obstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

Press the START button to start the operation — the button iight
will be turned on during the aperation.

NOTICE

@ To prevent the worksheet from hitting the laser head, be sure to zero-
return the Z-axis before unloading the machine table upon completion of
the operation.

By using multiple-part program
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NOTE - (G0 GI2X_Y_;
® The worksheet origin command (G90G92 | - ------. C el N
X__ Y__ ;) in the program must be equal I -
to the maximum travel range applied to the HE GEGE
machine. IR
&&%&w

1

Prepare the machine, assist gas, iens, and nozzie unit to perform
the operation as required by the program to be used. And set the
worksheet on the machine table. Refer to "Preparation
procedure” earlier in this Part.



2 Return all the machine axes to their origins — see “Manual
operations” later in this Part for the procedure.

3 Set the required conditions by using the buttons in the lower middle
section of the CNC control panel.

4" Change the override multiplication rate for each cutting condition
as required, (Refer to Part 1|, Displays, for the procedure.)

5 Show the required program on the PROGRAM display. (Refer to
Part IV, Program Management, for the procedure.)

6 Move the cursor to the start of the displayed program under the
address character “O" for the program number if it is not. The
rmove may be achieved by pressing the REWIND softkey or the
Reset key.

NOTE

@ If the cursor is not at the start of the program, the program will be
executed from where the cursor is.

7 Turn the MODE keyswitch to ON, change the CNC mode to
MEMORY, and then return the keyswitch to OFF.

8 Tumn the SHUTTER keyswitch to ON.
9 Clear the hazardous area of people and cbstacles.

10 Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

11 Press the START button to start the operation — the button light
will be turned on during the operation.

NOTICE

® To prevent the worksheet from hitting the iaser head, be sure to zero-
return the Z-axis before unloading the machine table upon completion of
the operation.

PARTS REMOVE OPERATION PROCEDURE
WITH PR-FO

Refer to the PR-FO manual
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MDI mode operation

1I1-22

A new program can be created on the CNC control panel screen and
executed as described below:

Turn the MODE keyswitch to ON, change the CNC mode to MDI,
and then return the keyswitch to OFF.

Press the Program key to show the PROGRAM (MDI) display.
Then press the MDI softkey if necessary.

Key-in data for the first biock of the program by using address and
numeric keys. Then press the EOB key to enter the end-of-block
code (;).

'

Then press the Insert key.

NOTE

@ After having pressed the Insert key, any correction can be made in the
same manner as described in Part IV, Program Management — except
that it is not necessary to change the CNC mode.

Enter data for the successive biocks in the same manner.

Upon compietion of the data entry, press the REWIND softkey to
mave the cursor to the start of the created program.

Clear the hazardous area of people and obstacles.

Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

Press the START button to start the operation. When the
operation is completed, the created program will be cleared from
the screen.



STOPPING PROCEDURE
Normal shutdown

Normalty shut down the machine as described below.

® When working inside the hazardous area
AWARNING around the machine, press the STOP

buttons on the CNC control panel and the
shuttle table control panel. Then turn the
SHUTTER keyswitch to OFF, remove the
key from the switch, and hold it by
yourself — to prevent the machine from
being started by mistake.

ACAUTION @® Do not touch the iens surfaces when
handling the lens.

1 Turn the SHUTTER keyswitch to OFF.

2 Tumn the LASER keyswitch to OFF — the HIGH VOLTAGE and
LASER READY lights should then go out.

3 After the above described lights are turned off, shut off the main
and stop valves of the laser gas cylinder.

4 Shut off the main valve of the assist gas cylinder used.

5 Return all the machine axes to their origins — see "“Manual
operations” later in this Part for the procedure. Then shift the Y-
axis to the end opposite to the origin, and lower the Z-axis to a
position about 150 mm {5.9055 in.} above the machine tabie in the
MANUAL mode.

6 Open the partition doors — the SAFETY DEVICE READY light
should then go out.

7 Dismount the lens from the laser head in the following manner:

(1) Disconnect the Z-axis tracking sensor cable from nozzle unit
board.

{2) Pull out the nozzle unit lock bar on the laser head and detach
the unit by turning it counterclockwise (viewed from the
bottom).

{3) Remove the lens by turning it counterclockwise and then store
itin its case.

{(4) Replace the nozzle unit by turning it clockwise and then push in
the lock bar.

(5) Connect the Z-axis tracking sensor cable to the nozzle unit.
(6) Close the partition doors.
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Press the POWER OFF (O) button on the CNC contro! panel.

Turn off the circuit breaker switch on the electrical control unit and
lock it.

Tumn off the circuit breaker switch on the laser oscillator and lock it.
Turn off the circuit breaker switch on the transformer box.

Shut off the intake valve of the air system and lock it, and stop the
supply of compressed air to the machine.

Turn off the shop circuit breaker switch.

NOTICE

@ Keep the cooling unit turned on.

i

-

§.
1
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Shutdown by auto-power-off function

Shut down the machine by using theé auts-power-off function as
described below.

Prepare the machine for automatic operation as normally done, press
the AUTO POWER OFF button to turn on the built-in light, and execute
the program. When the program is completed or the automatic
operation of the machine is stopped by an alarm, the auto-power-off
function activates. After a few minutes, the power of the laser osciliator
and CNC automatically turns off, and the circuit breaker switches on the
electrical control unit and laser oscillator assume the "TRIP” condition.

End the day’s work as described below.

10

11

Turn the SHUTTER keyswitch to OFF.

Turn the LASER keyswitch to OFF — the HIGH VOLTAGE and
LASER READY lights should then go out.

Shut off the main and stop valves of the laser gas cylinder.
Shut off the main valve of the assist gas cylinder used.

Open the partition doors — the SAFETY DEVICE READY light
should then go out.

Dismount the lens from the laser head in the following manner:

{1) Disconnect the Z-axis tracking sensor cable from nozzle unit
board.

{2} Pull out the nozzle unit lock bar on the laser head and detach
the unit by turning it counterciockwise (viewed from the
bottom).

{3) Remove the iens by turning it counterclockwise and then store
itin its case.

(4) Replace the nozzle unit by turning it clockwise and then push in
the lock bar.

(5) Connect the Z-axis tracking sensor cable to the nozzle unit.
(8) Close the partition doors.

Turn off the circuit breaker switch on the electrical control unit and
lock it.

Turn off the circuit breaker switch on the laser oscillator and lock it.
Turn off the circuit breaker switch on the transformer box.

Shut off the intake valve of the air system and lock it, and stop the
supply of compressed air to the machine.

Turn off the shop circuit breaker switch.

NOTICE

@ Keep the cooling unit turned on.
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INTERRUPTION & RESTARTING

EMERGENCY STOP buttons

The ongoing automatic operation will be or can be stopped by one of the
following causes. The stopped operation may be resumed from where
it was stopped or must be carried out again from the beginning
depending on the cause of the stop or the situation.

® When working inside the hazardous area
AWARN‘NG around the machine, press the STOP

buttons on the CNC control panei and the

~ shuttie table control panel. Then turn the
SHUTTER keyswitch to OFF, remove the
key from the switch, and hold it by
yourself — to prevent the machine from
being started by mistake.

-,
e

The EMERGENCY STOP buttons stop the ongoing operation, the laser
oscillator’s high-voltage discharge, and the laser gas supply. The
stopped operation is terminated and cannot be resumed.

To restart the operation again from the beginning, remove the cause for
the stop, unlock the pressed EMERGENCY STOP button by inserting
the key and turning it clockwise; then press the Reset key to reset the
CNC, and manually zero-return all the machine axes. The stopped
high-voltage discharge must also be restarted. See “Manual
operations” later in this Part and Part V, Alarms, for more information.

LINE STOP button

The LINE STOP button stops and terminates the ongoing schedule
operation. The stopped operation cannot be resumed.

To restart the operation again from the beginning, remove the cause for

the stop. (,)

STOP button on CNC control panel

The STOP button on the CNC control panel interrupts the ongoing
laser-cutting operation. Although the stopped operation can be
resumed, an interrupted cutting process may not correctly be resumed.

Press the START button to resume the operation. To cancel the
operation, press the Reset key to reset the CNC.

Mt

STOP button on shuttle table control?_panel '
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The STOP button on the shuttle table control panel interrupts the
ongoing paillet-handling.

Press the RESTART button an the same control panel and then the
START button to resume the operation.



Reset key

Alarms

The Reset key stops and terminates the ongoing laser-cutting operation.
The stopped operation cannot be resumed.

To restart the operation again from the beginning, remove the cause for
the stop and zero-return all the machine axes — see "Manual
operations” later in this Part.

The laser cutting operation stops and the ALARM light comes on when
an alarm condition has been caused — the cause can be identified by
showing the ALARM MESSAGE display or the OPERATOR MESSAGE
display. The cause of the alarm condition determines whether the
operation can be resumed or must be carried out again from the
beginning after removing the cause of the stop — see Part V, Alarms, for
the description of alarm conditions and remedies.

Single block function

The laser cutting operation is stopped every time one block of the
program has been executed when this function is effective with the
SINGLE BLOCK button light on.  The function will be ignored, however,
when the laser oscillator shutter is open.

Press the START button to continue the operation to execute the next
block.

Program stop command

The program stop command (M00) in the program stops the ongoing
laser-cutting operation every time the command is executed — the
PROGRAM STOP light then comes on.

Press the START button to resume the operation to continue the
execution of the program.

NOTE

@ The program terminates and the operation will stop when the G50, M02, or
M30 command is executed.

Optional stop command

The optional stop command (MO01) in the program stops the ongoing
laser-cutting operation every time the command is executed when this
function is effective with the OPT STOP button light on — the
PROGRAM STOP light then comes on.

Press the START button to resume the operation to continue the
execution of the program.
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MANUAL OPERATIONS

Manual axis jog

Procedures for the manual jog feed and zero-return of the X-, Y-, and
Z-axes are described in this section.

AWARNING @® Ciear the hazardous area around the
machine of people and obstacies before
starting the machine — to prevent injuries
and accidents.

NOTE

@ Unless an shuttle tabie paliet is deposited on the machine table, the X-axis
cannot be moved or zero-returned.  Take the following steps:
(1) Show the SYSTEM RUNNING display.
(2) Show the SYSTEM MD! display.

(3) Press the RETURN softkey and then the EXEC softkey, locking the paliet-
setter and raising its pins.

1 Ciear the hazardous area of people and obstacles.

2 Press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

3 Tumn the MODE keyswitch to ON, change the CNC mode to
MANUAL, and then return the keyswitch to OFF.

4 Press the required FEED button. The axis will travel at jog speed
as long as the button is kept pressed.

Manual zero-return
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1 Clear the hazardous area of people and obstacles.

2 Press the SAFETY DEVICE RESET, button, tuming on the
SAFETY DEVICE READY light.

3  Turn the MODE keyswiich to ON, change the CNC mode to
RETRACT, and return the MODE keyswitch to OFF.

4 Press the +Z FEED button. The light of the button blinks to
indicate that the Z-axis #s zero-returning and stays on to indicate
that the Z-axis has completed the zero-return.

NOTE

@ When the Z-axis is initially located near the origin, it once moves away
from the origin before returning to the origin.

. ‘
S



5 Press the +X and +Y FEED butions together.  The lights of the
butions blink to indicate that the X- and Y-axes are zero-returning
and stay on to indicate that the X- and Y-axes have completed the

Zero-return,
NQTE

@ When the X- and Y-axes are initially located near the origin, they once
move away from the origin before returning to the origin.

I11-29



I11-30

O PR

Qumaba

o

Fen



Part IV

Program
Management

Program management... ..ot V-2
Making preparations ............. et et et e a it et et aa e V-2
Showing program directories ..........ccceeoeeeeeiiiviieciiiineeeni V22
Searching for program ..., V-3
Registering programs in CNC memory ...........ocooiiiiiiieeenninnne V-4
Storing program in floppy disK........ccoorriiivniiin el Iv-5
Deleting program or all programsS...........cooieviiiiniieeee e V-6

Program edit. ...t V-7
Making preparations .......ccooeiiiiiiiici e v-7
Scrolling between pages and moving cursor...........cooovvvvvnieenann. v-7
Returning cursor to beginning of program..........................oe. .. V-8
Searching for word............ S PO OU PP P UTUUTUT SRRSO V-8
AETING WOTG ..ottt ereeneee et ee oot es e eeeeees e V-9
Inserting word or Words ... e V-8

- Deleting word or wWords ........o.iiiiiiiirii e IV-10
COPYING PrOUTAIM ..ot iiiieieieicreeee e e eeerrrrenarar e reeeaeasann e s eeeasanannnns vV-12
MOVING Program .. ... e are e V-13

 INSEHNG PrOGrAM...c.vceeeieeiereteseeeseeees e et e eesesateseeeeeseeeeeenenenens IV-14
Replacing address or word ............ccoiiiiiiiiiiianiiieiicie e V15

Background edit ...........ccccooiiiiiii IV-16
Starting background edit ... V-16

- Ending background @it .........oc.ooooveeeereeeeeeeeeee e, IV-16

Iv-1



PROGRAM MANAGEMENT

Making preparations

Make the preparations for managing a program as described below.

7  Turm the EDIT PROTECT keyswitch to OFF.

2 When the machine has the optional subcarriage, select a series of
dispiays for either the main carriage or subcarriage. Press the
Shift and Help keys together to change to either series of displays.
“SUB" is shown to indicate that a subcarriage display is active.

3 Change the CNC mode to EDIT.
4 Press the Program key.
N
5 Ifthe PROGRAM display is not shown, press the PRGRM softkey Loy
to show the PROGRAM display.

Showing program directories
Showing directory of programs registered in CNC memory

Show the directory of programs registered in the CNC memory as
described beiow.

1 Press the DIR softkey to show the PROGRAM DIRECTORY
display. The PROGRAM DIRECTORY display will show full-
screen the directory of programs registered.

2 {fthe program directory covers more than one page, press either of
the Page keys to scroll between the pages.

Showing directory of programs stored in floppy disk

1 Open the floppy disk drive
cover, insert the floppy disk
in the direction shown at -
right, and close the cover.

Show the directory (file numbers) of programs stored in the floppy disk
Press the FLOPPY soff.i(ey._
Press the OPRT softkegl.

as described below.
m
Press the F SRH softkey.
Key-in “1 (file number)” and press the F SET softkey. Any other
desired file number may also be specified.

tal
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6 Press the EXEC softkey to show the specified file number and the
subsequent file numbers.

7 Press the CAN softkey to go to the next operation.

Searching for program

Show the contents of a program registered in the CNC memory as
described below.

Searching for program by its number

1 Following the address “O,” key-in the number of the program to be
searched for.

Press the O SRH softkey (or the Cursor 1 or — key).

3 When the search is compieted, the number and name of the
program located by the search will appear at the top of the screen,

Scanning

Press the O SRH softkey. Each time the softkey is pressed, one of the
programs registered in the CNC memory is shown on the screen.

When all of the programs are shown, the screen returns to the display of
the first program. The programs are shown in the order they have
been registered in the CNC memory, not in their numerica!l order.
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Registering programs in CNC memory

NOTE

@ Program Nos. 08000 to 09999 are used by AMADA for user macro programs
and protected, so that they cannot be used for registering other programs.

Creating program on CNC control panel

Create a program on the CNC control panel and regiéter it in the CNC
memeory as described below. :

Following the address “0,” key-in the number of the program to be
registered in the CNC memory.

Press the Insert key to read the progfam number into the CNC
memory.

Key-in each word of program data with the address and numeric
keys. The keyed-in program data will be first stored in the key
entry buffer. :

Press the Insert key to read the program data from the key entry
buffer into the CNC memory.

Repeat steps 3 and 4 to read other program data into the CNC
memary.

Reading program from floppy disk into CNC memory

IV4

Read a program from the floppy disk and register it in the CNC memaory
as described below.

Open the floppy disk drive
cover, insert the floppy disk
in the direction shown at
right, and close the cover.

m ~— |
Show the directory of programs registered in the CNC memory to
confirm an unused program number.

Show the directory of programs stored in the floppy disk to confirm
the file number of the program to be read into the CNC memory.

Press the CAN softkey,~ -

Press the READ softke:'y. “READ FILE NO. =" and “PROGRAM
NO. =" will appear at the lower ieft of the screen.

Key-in the file number of the program to be read from the floppy-
disk and press the F SET softkey.

Key-in the number of the program to be registered in the CNC
memory and press the O SET softkey.

Press the EXEC softkey to start reading the program.



Storing program in floppy disk

Write a program from the CNC memory and store it in the floppy disk as
described below,

1 Open the floppy disk drive
cover, insert the floppy disk
in the direction shown at
right, and close the cover.

-

2 Show the directory of programs registered in the CNC memory to
confirm the number of the program to be written onto the floppy
disk.

3 Show the directory of programs stored in the floppy disk to confirm
the file number of the program to be used.

4 Press the CAN softkey.

5  Press the PUNCH softkey. “PUNCH FILE NO. =" and
“PROGRAM NO. =" will appear at the lower left of the screen.

6 Key-in the file number of the program to be stored in the floppy disk
and press the F SET softkey. If this step is omilted, the CNC will
automatically set an arbitrary file number.

7 Key-in the number of the program to be written from the CNC
memory and press the O SET softkey.

8 Press the EXEC softkey to start writing the program.
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Deleting program or all programs
Deleting program
Delete a program registered in the CNC memory as described below.
1 Following the address “O," key-in the number of the program to be
deleted.

2 Press the Delete key to delete the program. The program
registered after the deleted program will be shown.

Deleting all programs
Delete all the programs registered in the CNC memory as described
below.
. fj
1 Following the address “0," key-in “-9999." .,

2 Press the Delete key to delete all the programs registered in the
CNC memory.

wts

e aky

IV-6



PROGRAM EDIT

Making preparations

Make the preparations for editing a program as described below.

7 Tum the EDIT PROTECT keyswitch to OFF.

2 When the machine has the subcarriage, select a series of displays
for either the main carriage or subcarriage. Press the Shift and
Help keys iogether io change 1o either series of displays. “SUB”
is shown to indicate that a subcarriage display is active.

3 Change the CNC mode to EDIT.
4 Press the Program key.

5 (f the PROGRAM display is not shown, press the PRGRM softkey
to show the PROGRAM dispiay.

6 Press the OPRT softkey to change to the editing softkey menu.
(The editing softkey menu can also be shown by pressing any of
the address and numeric keys.)

NOTE
® Programs OB8000 to 09939 are used by AMADA as user macro programs and
protected, so that they cannot be edited.

@ Before running the program upon compigtion of the edit, make sure that the
CNC is reset and that the cursor is positioned at the beginning of the program.

Scrolling between pages and moving cursor

Scrolling between pages

Press the Page down key to change the display to the next page and to
move the cursor to the word at the beginning of the page.

Press the Page up key to change the display to the previous page and
to move the cursor to the word at the beginning of the page.

Hold down either Page key to continuously scroli between the pages.

Moving cursor

Press the Cursor — key to move the cursor to the next word.
Press the Cursor < key to move the cursor to the previous word.
Press the Cursor | key to move the cursor to the next line.

Press the Cursor T key to move the cursor to the previous line.
Hold down any Cursor key to continuously move the cursor,
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Returning cursor to beginning of program

Return the cursor to the beginning of the displayed program as
described below.

Press the REWIND softkey in the EDIT mode or the Reset key in the
MEMORY or EDIT mode. The Reset key cannot be used to return the
cursor to the beginning of the dispiayed program during background
program editing. When the Reset key is pressed, the ongoing
automatic operation is stopped and canceled.

Searching for word
Searching in downward direction

Use the SRH { softkey to search for the specified word in the downward
direction from the current cursor position as follows:

£590 G392 X0 Y0;
E061;

EUOé;

M3L"J;

In the above program, key-in “E (address of the word)” and press the
SRH | softkey (or the Cursor 4 or — key) to mave the cursor to “E001."

G80 G92 X0 YU,
E001;

Eodz;

M36;

To search for “M30” in the same program, key-in “M30 (whole word) "
and press the SRH 1 softkey (or the Cursor 1 or — key).

(90 GY2 X0 YO,

1
!

E001;

s

E002;

ot a by

M30;

NOTE
@ “M30" cannot be searched for by keying-in “M3" alone.
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Searching in upward direction

Use the SRH T softkey to search for the specified word in the upward
direction from the current cursor position as follows:

G90 G2 X0 Y0;

M30;
To search for “G90" in the above program, key-in “G90" and press the
SRH T sofikey (or the Cursor T or « key).

G80 G2 X0 YO,

M30;

-Altering word

Alter a word as described below.

Example: Alter 20t0118in
‘ G111 X150 Y80 )20 J10;
After aiteration: G111 X150 Y80 118 J10;

1 Move the cursor o the word to be altered (“120” in this example).

" 2 Key-in the new word to replace the existing word (18" in this
example).

3 Press the Alter key (to alter “120” to “118” in this example).

Inserting word or words

Insert a new word or words between existing words as described below,

Example: insert R3 after J10in
G111 X150 Y80 118 J10;
After insertion: &111 X150 Y80 118 J10 R3;

1  Move the cursor to the word after which a new word or words are to
be inserted (“J10” in this example).

2 Key-in the new word or words {“*R3" in this exampie).

3 Press the Insert key (to insert “R3" after “J10” in this example).
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Deleting word or words

Deleting word

Delete a word as described beiow.

Example: Delete R3in
G111 X150 YBQ 118 J10 R3;
After deletion: G111 X150 Y80 118 J10;

1 Move the cursor to the word to be deleted (“R3" in this example).

2 Press the Delete key (to delete “R3" in this example).

Deleting words from word in block to end-of-block code of block

Delete words from a word in a biock to the EOB code of the block as
described heiow.

Example: Deilete words from J10 to first EOB code in
G111 X150 Y80 18 J10 Q5 R3;
GO0 X100 Y-5,
EO03;

After deletion: G111 X150 Y80 118 GO0 X100 Y-5;
EQ03;

1 Move the cursor to the first of the words to be deleted together
("J10" in this exampie).

2 Press the EOB key and the Delete key (fo deiete the words from

*J10” to “;" in this example). The cursor will move to the word
after the last word deleted.

Deleting blocks

Delete words, from the word at which the cursor is currently positioned
to the block where the specified sequence number is present, as
described below.

Example: Delete blocks [I] to [I!] in
. G112 X25Y25;
GO0 X0 Y-5; —1
E003;
M103;

.,
pre al .

N20 M104; —1
G00 G40 X100 YD,

After deletion: G112 X25 Y25,
G0 G40 X100 YO;

IV-10

@

W)



1

Move the cursor to the word at the beginning of the first block to be
deleted ("G00" in block [I] in this example).

Key-in the sequence number and press the Delete key (key-in
“N20" and press the Delete key to delete blocks [I] to {Il] in this
example). The cursor will move to the block after the last biock
deleted.

Deleting words from word where cursor is currently positioned to

specified word

Delete words from the word at which the cursor is currently positioned to
the specified word as described below.

Example: Delete words from GO0 in biock [1] to X25 in block {li] in

After deletion:

GO0 G41 X25 Y-5;

E003;

M103;

G01 Y0,

G0Q; — 1]
G01 X0,

GO0,

G01 Y50,

GO0,

GO1 X25; —
GO00;

GO01 X50 Y25;

GO0 G41 X25 Y-5;

E003;

M103;

GO Y0,

G00o;

GO01 X580 Y25:

Move the cursor to the first word to be deleted {*G00” in block [1] in
this example).

Key-in the last word {0 be deleted and press the Deiete key (key-in
“X25" and press the Delete key to delete the words other than the
tast EOB code between blocks [1] and [} in this example). The
cursor will move to the word after the last word deleted.

NOTE

@ The words are deleted to the first cccurrence of the specified word,
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Copying program

Copying all of program 0

Assign a new program number to part or ail of the currently shown
program and register part or all of the program under the new program
number in the CNC memory as described below. The original program
is left unchanged after copying.

NOTE

® When the EXEC soitkey is pressed without specifying the new program
number, the selected program part is registered under program No. O0000.
If a program is already registered under No. O00Q0, the selected program part
overwrites the program.

@ if a program number aiready registered is specified, an alarm occurs.

1 Press the EX-EDT softkey.

Press the COPY softkey.

Press the ALL softkey.. |

Key-in a new program number and press the Input key.

2
3
4
5 Press the EXEC softkey.

Copying part of program
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1 Press the EX-EDT softkey.
2 Press the COPY softkey.

3 Move the cursor o the first word of the program part to be copied
and press the CR5L-softkey. )
!k'-_

4 To copy the program part from the current cursor position to the
end of the program, leave the cursor at the current position and
press the —-BTTM softkey. To copy the program part from the
current cursor position to a word before the end of the program,
maove the cursor to the last word of the program part to be copied
and press the -CRSL softkey.

5 Key-in a new program number and press the Input key.

6 Pressthe EXEC softkey. -

I
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Moving program

Assign a new program number to part or all of the currently shown
program and register part or ail of the program under the new program
number in the CNC memory as described below. Part or all of the
original program is not left after moving.

NOTE

® When the EXEC softkey is pressed without specifying the new program
number, the selected program part is registered under program No. O0000.
if & program is already registered under No. 00000, the selected program part
overwrites the program.

@ If a program number already registered is specified, an alarm occurs,

Moving all of program
1 Press the EX-EDT softkey.
Press the MOVE softkey.
Press the ALL softkey.
Key-in a new program number and press the input key.

Press the EXEC softkey.

n A W N

Moving part of program
1 Press the EX-EDT softkey.
2 Press the MOVE softkey.

3 Move the cursor to the first word of the program part to be moved
and press the CRSL- softkey. :

4 To move the program part from the current cursor position to the
end of the program, ieave the cursor at the current position and
press the —BTTM softkey. To move the program part from the
current cursor position to a word before the end of the program,
move the cursor to the last word of the program part to be moved
and press the —CRSL softkey.

5 Key-in a new program number and press the input key.

6 Press the EXEC softkey.

IvV-13



Inserting program

Insert a registered program in the currently shown program as described
below. The original program is left unchanged after inserting.

NOTE

® When the EXEC softkey is pressed without specifying the program number,
the program registered under No. Q0000 is inserted in the current program.
If the program number Q0000 is not registered, an alarm occurs.

@ |f an unregistered program number is specified, an alarm occurs.

Inserting after specified word in current program

1 Press the EX-EDT softkey.
2 Press the MERGE softkey. ' {)

3 Move the cursor to the word after which another program is to be
inserted and press the “CRSL softkey.

4 Key-in the program nur,nbe.r for the program to be inserted in the
current program and press the input key.

5 Press the EXEC softkey.

Inserting after end of current program
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1 Press the EX-EDT softkey.
2 Press the MERGE softkey.
3 Press the -BTTM' softkey.
4

Key-in the program number for the program to be inserted in the
current program and press the Input key. { )

5 Press the EXEC softkey.

R
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Replacing address or word

Replace the specified address or word in the currently shown program
with another address or word as described below.

NOTE

® The replacement procedure starts with the word immediately after the cursor.
@ A word can be composed of up to 40 characters.,

Replacing all occurrences of specified address or word after cursor
Press the EX-EDT softkey.

Press the CHANGE softkey.

Key-in the address or word to be replaced.

Press the BEFORE softkey.

Key-in a new address or word.

O O B W RN -

Press the AFTER softkey to move the cursor to the first occurrence
of the specified address or word.

7 Press the EXEC softkey to replace ail occurrences of the specified
address or word after the cursor with the new address or word.

Replacing each occurrence of specified address or word after cursor
with confirmation

Press the éX—EDT softkey.

Press the CHANGE softkey.

Key-in the address or word t0 be repiacéd.
Press the BEFORE softkey.

Key-in a new address or word.

Lo T & L T - R N Y

Press the AFTER softkey to move the cursor to the first occurrence
of the specified address or word.

7 Press the EX-SGL softkey to replace the first occurrence of the
specified address or word after the cursor with the new address or
word and to move the cursor to the next occurrence of the
specified address or word.

Press the SKIP softkey to continue without replacing each
gccurrence,

8 Repeat step 7 to replace each occurrence of the specified address
or word with confirmation.
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BACKGROUND EDIT

Programs can be registered, written, deleted, or edited, irrespective of
the CNC mode and CNC status {whether or not the machine is
automatically operated). Edit performed when the CNC mode is EDIT
is called foreground edit. Edit performed when the CNC mode is other
than EDIT is called background edit. (The background edit can be
performed even if the foreground is in the EDIT mode.) Any CNC
alarm caused in the background has no effect on automatic operation in
the foreground., The background edit is not affected by any CNC alarm
caused during automatic operation in the foreground.

NOTE

@ A program called in the background cannot be automatically run nor used as
a subprogram in automatic operation.
@ A program currently called in the foreground cannot be edited in the
background. (Alarm number 140)
® The message "BP/S ALARM" appears in the lower ieft section of the screen 5
when a CNC alarm is caused during background editing. L
@ All programs cannot be deleted in the background.

® A CNC alarm caused in the background can be cieared by pressing the EOB
key. When the Reset key is pressed, the ongoing automatic operation in the
foreground is stopped and cgnceled.

Starting background edit

On the PROGRAM display, press the BG-EDIT softkey to enable the
background edit function and change the display to the PROGRAM
(BG-EDIT) display. Programs can be registered, written, deleted, or
edited in the same way as in the foreground.

N

Ending background edit
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Press the BG-END softkey to end the background edit function.

1
1
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@ When working inside the hazardous area around the shuttle table
and machine, take the following steps to prevent the line or
machine from being started by mistake:

1) Press the STOP button on the line control panel or the STOP
button on the CNC.

2) Turn the SHUTTER keyswitch to OFF, remove the key from the
switch, and hold it by yourself.

® Turn off the power before opening the electrical control unit or
the laser oscillator — they have a deadly high voltage inside.




CNC ALARMS

The ALARM light comes on when an alarm is caused with the CNC.
The alarm can be identified by showing the ALARM MESSAGE display
— press the Message key and then press the ALARM softkey. To
praceed, remove the cause of the alarm, reset the CNC, correct the
program if necessary, return ail the machine axes to their origins, and
then restart operation from the beginning. If the alarm cannot be reset,
contact AMADA.

NOTE

® CNC alarms caused in connection with background program editing can be
identified by a number — shown on the side of the message "BP/S ALARM"
bilinking in the lower left section of the PROGRAM {BG-EDIT) display.

NOTICE

® Use the EOB key to clear a CNC alam caused during the background
program editing session. Using the Reset key will terminate the ongoing
automatic operation.

If any alarm that is not described in this section has been caused,
contact AMADA. o

PROGRAM AL.ARMS

000 CNC must be turned off. (Turn off CNC and then tum it on
again.)
oo TH alarm. Program has character of wrong parity. (Correct
prograrm.)
- 002 TV alarm — caused only when TV check is effective.

Program has block with incorrect number of characters.
{Correct program.)

003 Data with excessive number of digits has been found.
(Correct program.)

004 Block without address and beginning with numeral, minus sign
or decimal point has been found. (Correct program.)

005 Block without data following address and followed by next
block's address or end-of-block code has been found.
(Correct program.)‘3

006 Word with misplace;td'n';inus sign or two minus signs has been
found. (Correct program.)

007 Word with misplaced decimal point or two decimal points has
been found. (Correct program.)



008

010

011

015

021

030

033

034

037

038

041

046

059
060

070

071

072

073

lllegal characters have been found in significant biock of data.
(Correct program.)

invaiid G-code command has been found. (Correct program.)

Cutting feed rate is not specified or invalid. (Correct
program.)

Number of simultaneously controlled axes exceeds limit.
{Correct program.)

incorrect coordinate data has been found in G17, G18 or G198
block during arc cutting. (Correct program.)

D-data specifying laser beam path compensation is too large.
(Correct program.)

Intersection point cannot be calculated for laser beam path
compensation. (Correct program.)

Startup or cancellation has been attempted during execution of
G02 or GO3 for {aser beam path compensation. (Correct
program.)

Coordinate system for G17, G18 or G19 block has been
changed during laser beam path compensation. (Correct
program.)

Radius at arc start or end is zero for laser beam path
compensation and likely to cause overcutting.  (Correct
program.)

Laser béam path compensation may result in overcutting.
{Correct program.)

80 block has incorrect P-data, which must be 2, 3ord
(Correct program.)

Specified pragram number is not found.
Specified sequence number is not found.

Memory is not sufficient. (Delete unwanted programs to
increase available memory.)

Specified address or program number is not found.

Memory is full with 400 programs registered. (Delete
unwanted programs to free memory.)

Program number entered for registration is already used.
(Change number and reenter.) :



074 Program number other than 1 to 8999 is specified. {Change
number and reenter.)

076 M38, GEB5, or G66 block has no P-data. (Correct program.)

077 Five levels of nested subprograms are being called. (Correct
program.)

078 P-data for M98, M99, (G653, or G66 block is not found in
memory. Or sequence number to which GOTOn was
commanded cannot be found. (Correct program.)

079 Program registered in CNC memory does not agree in contents
with program read from input device.

085 Input device is not correctly selected and data cannot be read.
(Check and correct setting.)

086 Data transmission is irregular or external device is not properly
functioning and data cannot be read or output. (Check and
correct function of ‘exte_'rna_l device.}

087 More than ten characters were read following stop code.
(Correct program.}

090 Signals are not received from pulse-coder and machine axes
cannot be zero-returned. (Contact AMADA.)

089 Axis travel has been commanded in MDI mode operation after
searching for program. (Correct program.)

100 Parameter Write "1" has been selected on SETTING display.
{Change to Parameter Write "D".)

101 Power was turned off inadvertently during editing. (Contact
AMADA.)

110 Fixed-point absolute data is out of range. (Correct program.)

111 Floating-point exponent data is out of range. (Correct
program.)

12 Zero or tan90° is entered as divisor.  (Correct program.)

113 Unavailable functid_n has been commanded in macroprogram,.

(Correct program. )y

-

114 Error was found in format other than expression format.
(Correct program.)

M5 Undefined variable is specified. (Correct program.)



16

118

118

122

123

124

125

126

127

128

129

130

131

132

133

136

140

llegai variable is assigned in left statement. (Correct
program.)

Parenthetic multiplicity exceeds aigebraic nesting limit of five
levels. (Correct program.)

Negative argument is entered for SQRT or BCD. Or
argument for BIN contains data otherthan 0to 9.  (Correct
program.}

Nested macroprograms are being called exceeding two levels.
(Correct program.)

Macro control command is used for operation in DNC mode.
(Correct program.)

DO and END are specified incorrectly, which must have
relationship of 1:1. (Correct program.)

Error was found in format of expressions. (Correct program.)

"n" is specified incorrectly in DOn, which must be 1<n<3.
{Correct program.)

CNC command and macro command are in one block.
{Correct program.)

“n" is specified incorrectly in GOTON, which must be 0<n<8999.
Or sequence number to which GOTOn was commanded
cannot be found. (Correct program.)

Invalid address is used in argument. (Correct program.)

Both CNC and PMC have controlled same machine axis,
{Contact AMADA .} H

Five or more alarms are caused in external device. (Contact
AMADA.) '

Alarm without assigned number is caused in external device.

(Contact AMADA.)

Error is found in smalf segment data in external device.
{Contact AMADA.)

B-axis travel and ancther machine axis travel have been
commanded simuftaneously. (Correct program.)

Background program editing has been attempted on program
currently in use in foreground. (Press EOB key.)
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141

142

143

144

148

175

176

178

180

210

222

223

224

3011

302

3013

3014

3015

(534 has been commanded during laser beam path
compensation. (Correct program.)

(34 biock has incorrect P-data, which must be 1 to 999999
(Correct program.)

(G34 block has out-of-range data setting. (Correct program.)

Coordinate system for G34 biock does not agree with that for
arc cutting or laser beam path compensation. (Correct
program.) -

Setting for automatic corner override function is out of range.
{Contact AMADA.)

(G107 has incorrect data.  (Correct program.)

Invalid G-code command has been found in G107 biock.
{Correct program.)

G05 has been commanded during laser beam path
compensation. (Correct program.)

Remote buffer PCB has problem. (Contact AMADA.)

198 or M199 command is used for operation in schedule
mode. Or M198 command is used for operation in DNC mode.
(Correct program.)

Operation has been attempted by using external device during
background program editing.

All machine axes must be zero-returned.

Automatic operation was started despite that all machine axes
had not been zero-returmned.

In G111 block, necessary shape is not defined (by [, J, K, etc.},
or another shape is defined. (Correct program.)

In G112 block, necessary shape is not defined (by |, J, K, etc.},
or another shape is defined. (Correct program.)

In G113 block, necessary shape is not defined (by |, J, K, atc.),
or another shape igﬁdeﬁned. {Correct program.)

. 3
In G114 block, neceéssary shape is not defined (by |, J, K, etc.),
or another shape is defined. (Correct program.)

In G115 block, necessary shape is not defined (by |, J, K, etc.),
or ancther shape is defined. (Correct program.)



3016

3052

3195

3196

3197

3198

3199

3200

3201

5010

5016

In G116 block, necessary shape is not defined (by [, J, K, etc.),
or another shape is defined. (Correct program.)

Nozzle gap, piercing condition, is zero. (Correct processing
condition file or program.)

G115 or G116 block has no J-data. (Correct program.)

G115 or G116 block has R-data that is zero or less.  {Correct
program.)

G115 or G116 block has I-data that is 360 or more. (Correct
program.)

(G114 block has J-data that is less than 3.  (Correct program.)
G114 block has R-data that is too large.  (Correct program.)

G111 or G114 block has both R- and C-data. (Correct
program.)

G114 block has C-data that is too large. (Correct program.)

End-of-record code has been commanded. (Correct
program.)

Block has two or more M-codes of same group. Or M-code to
be independently programmed has been commanded with
other codes. (Correct program.)



APC (ABSOLUTE PULSE-CODER) ALARMS

Contact AMADA if any of these aiarms has been caused.

300 n-axis must be zero-returned manuaity.

301 Communication error has been caused with n-axis APC.
302 Overtime error has been caused with n-axis APC.

303 Framing error has been caused with n-axis APC.

304 Parity error has been caused with n-axis APC.

305 Missed-pulse error has been caused with n-axis APC.

306 Voltage of n-axis APC cell has been reduced briefly to level
that cannot hold data.

307 n-axis APC cell has almost been consumed and must be
changed. P

*

308 Voltage of n-axis APC cell has been reduced briefly (including
times when power was turned off) to level that it must be
changed.

SPC (SERIAL PULSE-CODER) ALARMS

Contact AMADA if any of these alarms has been caused.

350 n-axis SPC has irregularity.

3

351 Communication error has been caused with n-axis SPC.

SERVOSYSTEM ALARMS
Contact AMADA if any of these alarms has been caused.

400 Overload signal is®n for n-axis.
3
401 Servo amplifier rea_‘dy {DRDY) signal 1s off for n-axis.

404 DRDY signal is not turned off despite that MCON (n-axis ready)
signal has been turned off. Or DRDY signal is on despite that
MCON signal has not been turned on when power was turned

on.



405 Machine axes may not have been returned to their origins
properly due to servosystem or CNC irregularity.

407 Positional deviation of simultaneousviy controlled machine axis
is larger than set data.

410 n-axis positional deviation is larger than set data when
stopped.

411 n-axis positiona! deviation is iarger than set data during travel.

413 Sum of n-axis positional deviations has exceeded +2%. (This
alarm is caused normally due to parameter setting error.)

414 Alarm condition has been caused in n-axis digitai servosystem.

415 Velocity of over 511875 detection units per second has been
instructed to n-axis. (This alarm is caused due to error in
CMR parameter setting.)

4186 Irregularity (wire breakage, etc.) has been caused in n-axis
pulse-coder's position detection system.

417 Error has been found in parameter setting for n-axis digital
servosystem.

OVERTRAVEL ALARMS

if any of these alarms has been caused, correct the condition as
described below.

500

501

502

503

n-axis has traveled beyond stored stroke limit "1" in plus
direction. '

n-axis has traveled beyond stored stroke limit 1" in minus
direction.

n-axis has traveled beyond stored stroke ilimit "2" in plus

-direction.

n-axis has traveled beyond stored stroke limit "2" in minus
direction.



506 n-axis stroke limit switch on plus side has been actuated.

507 n-axis stroke limit switch on minus side has been actuated.

(A} Ifthe NC READY light is out and the cause of the alarm is an
overtravel of the X- or Y-axis, take the foliowing steps:

1. Change CNC mode to MANUAL.

2. Press and hold OT RELEASE button, lighting NC READY light.
Then press required FEED button to retract overtraveled axis
while still holding OT RELEASE button.

3. Reiease buttons. {NC READY light should remain lighted at
this time.)

4. Press Reset key.

5. Return all machine axes to their origins, modify program, and
restart operation again from beginning.

(B) If the NC READY light is on and the cause of the alarm is an
overtravel of the Z-axis, take the foliowing steps:
1. Change CNC mode to MANUAL.
2. Press either +Z or —Z bufton to retract Z-axis.

3. Press Reset key.
4. Return all machine axes to their origins, modify program, and
restart operation again from beginning.

(C) if the NC READY light is on and the cause of the alarm is an
overtravel of the B-axis, take the following steps:

1. Change CNC mode to MANUAL.

2. Press and hoid OT RELEASE button and SWITCH ENABLE
button. Then press either +B or —B button to retract B-axis.

3. Press Reset key.
4. Return all machine axes to their origins, modify program, and
restart operation again from beginning.

OVERHEAT ALARM
Contact AMADA if this alarm has been caused.

700 Master printed circuit board is overheated.

wteak el g,

SYSTEM ALARMS
Contact AMADA if any of these alarms has been caused.

900 Parity error has been caused in ROM.

910 Parity error has been caused in RAM.
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911 Parity error has been caused in RAM.

912 Parity error has been caused in RAM.

913 Parity error has been caused in RAM.

920 Servosystem error has been caused for 1st or 2nd axis.
921 Servosystem error has been caused for 3rd or 4th axis.
924 Digital serve module has not been instailed.

830 Abnormal interrupt error has been caused in CPU.

950 PMC has irregularity.

K, 951  PMC-RC has irregularity.
970 RAM parity error or NMI error has been caused in PMC-RA2 or
PMC-RB.
971 SLC communication error has been caused in PMC-RAT,

PMC-RA2 or PMC-RB.

972 NMI error has been caused in board other than main CPU
board.

g73 Unidentified NM| error has been caused.

LASER ALARMS

- U Return all the machine axes to their origins after removing the cause of
a laser alarm and then restart the operation from the beginning.

4052  Too large or small value for nozzie gap. This can occur from
G32 instruction with “R” value too big or small, or bad data in
processing condition file. Correct program and/or processing
_condition file and resume manufacture. (For aiterations to
processing condition file, remember to SAVE your changes!)

NOTE

® This message may be misleading, because you shouldn’t have G13
in your part-program.  Just check program's G32 and processing
condition file for incorrect values.

C - 4060  Allowance for Z-axis tracking sensor is excessive. (Press
Reseét key.)

4061  AD converter—1 has irregularity. (Contact AMADA.)
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4062

4063

4085

40686

4067

4068

4069

4070

4071

4072

4073

4074

4075

4076

4077

AD converter-2 has irregularity. (Contact AMADA.)

RF-DC power source has irregularity.
Take following steps to correct condition:
1. Tumn off LASER keyswitch.
2. Turn off CNC and then turn off machine and laser oscillator
circuit breaker switches.
3. Turn on laser oscillator and machine circuit breaker
switches, and then turn on CNC.
4. Turn on LASER keyswitch.
5. Contact AMADA if same alarm is caused again.

Shutter has irregularity. (Confact AMADA.)

Some discharge tubes are not functioning. (Contact
AMADA.)

Temperature in laser oscillator has greatly increased. (Press
Reset key and take necessary steps to lower ambient
temperature.)

Discharged CO, laser beam had been reflected back into
resonator. {Press Reset key and decrease iaser output.)

Laser interface printed circuit board has irregularity in power
supply. (Corntact AMADA.)

Cooling unit is not ready for operation. (Press Reset key and
turn on cooling unit.)

Assist gas supply is not ready for operation. (Press Reset key
and check remaining pressure in cylinder.)

Cooling water flow has been reduced. (Press Reset key,
change cooling water, and clean strainers.)

Laser gas pressure is low. {Press Reset key and check
remaining pressure in cylinder.)

Gas blower is overheated. (Contact AMADA.)

Cooling water temperature is too low and dew is formed on
piping in RF-DC power source. (Press Reset key and turn off
LASER keyswitch.” Then set temperature at 27 to 28°C, or 81
to 82°F, and operale cooling unit independently for 10 to 20
minutes to remove}.}dew.)

CO, laser output hés been reduced. (Contact AMADA.)

Laser beam absorber is overheated. (Contact AMADA.)



4078

4079

4080

4081

4082

4083

4085

4087

4088

4080

4091

4094

4085

4106

Laser gas pressure in discharge tube is not normal. (Contact
AMADA.)

Emergency stop condition has been caused. (Remove cause
of stop and press Reset key.)

There is laser gas leakage in discharge tube or gas piping.
{Contact AMADA.)

Required pressure has not been obtained inside discharge
tubes in given time. (Contact AMADA.)

Negative pressure sensor has irregularity.  (Contact AMADA.)
Shutter is not cpened.  (Contact AMADA.)

CO, laser output has been reduced. (Press Reset key.
Then contact AMADA to have mirrors in laser oscillator
cleaned.) '

Shutter mirror temperature has risen.  (Contact AMADA.)

Discharge tube voltage has been reduced. (Press Reset key,
and check and correct composition of laser gas.)

LASER keyswitch is turned to OFF. (Press Reset key and
turn LASER Keyswitch to ON.)

Or HIGH VOLTAGE light is not on.  (Press Reset key.)
Inverter circuit has problem. {Contact AMADA.)

Vacuum pump has problem. (Contact AMADA.)

AD converter-3 has irregularity. (Coﬁtact AMADA.)

Level of gas blower oil has been- reduced. (Contact AMADA.)
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MACHINE ALARMS

The ALARM light comes on when an atarm is caused with the machine.
(The light will blink when any of the atarms numbered 2289 to 2299
occurs.) The alarm can be identified by showing the OPERATOR
MESSAGE display — press the Message key and then press the MSG
softkey. Clear the alarm as described below.

2100

2101

2102

2103

2104

2106

2116

MAIN AIR PRESSURE DOWN

Compressed air is not supplied at all or the operating air
pressure has dropped below 0.42 MPa {60 psi or 4.2 kgf/fcm?}.
Remove the cause to bring the pressure up to 0.5 MPa {72 psi
or 5 kgffem?}, and then press the Reset key.

CIRCUIT PROTECTOR TRIP

A circuit protector in the electrical control unit has been tripped
due to an overload or short circuit in the 100 V AC or 24 v DC
circuit. Remove the cause and then press the Reset key.
{Contact AMADA if the same alarm recurs.)

DEADZONE

One of the workelamps has entered the dead zone, in which it
is likely to collide with the laser head. Shift the Y-axis in the
plus direction in the MANUAL mode and then press the
ALARM RESET button. Then change the cutting starting
point or correct the program.

SAFETY STOP

The optical safety device has been actuated. Or the
collimator box cover is open. Remove the cause and then
press the SAFETY DEVICE RESET button, turning on the
SAFETY DEVICE READY light.

CUTTING HEAD CONNECTION (HEAD JOINT)

The laser head is not properly locked. Correct the position of
the limit switch which has detected the condition, lock the
head in place, and then press the Reset key.

TABLE SAFETY STOP

The shuttle table interlock device {e.g., optical safety device)
has been actuated during a pallet change. Remove the
cause and then press the SAFETY DEVICE RESET button on
the shuttle table side, turning on the SAFETY DEVICE READY
light.

INTERLOCK +2

The Z-axis has overtraveled upward. Change the CNC mode
to MANUAL and then press the —Z button to retract the axis
downward.



2117

2118

2119

2120

2123

2125

2131

2132

2133

2134

INTERLOCK -Z

The Z-axis has overiraveled downward. Change the CNC
mode 1o MANUAL and then press the +Z button to retract the
axis upward.

INTERLOCK +B.

The B-axis has overtraveled upward. Change the CNC mode
to MANUAL. Then press and hold the OT RELEASE button
and the SWITCH ENABLE putton, and press the —B pution to
retract the axis downward.

INTERLOCK -B

The B-axis has overtraveled downward. Change the CNC
mode 1o MANUAL. Then press and hold the QT RELFASE
button and the SWITCH ENABLE button, and press the +B
button to retract the axis upward.

NOZZLE HOLDER

The nozzie untt is not properly mounted on the laser head.
Mount the unit correctiy.

BEAM COVER OPEN

The alignment work doors installed in two positions in the
partition are open. Close them to clear the alarm.

SCRAP BOX

The scrap box has been withdrawn. Return it to clear the
alarm.

ACTIVE MIRROR INTERLOCK

Active Cut mirror unit (option) located above the laser head is
not properly installed.  Install the unit correctly.

BEND MIRROR 1 INTERLOCK -

The first bend mirror unit iocated above the laser head is not
properly installed. Install the unit correctly.

BEND MIRROR 2 INTERLOCK

The second bend mirror unit is not properly installed. Contact
AMADA,

BEND MIRROR 3 INTERLOCK

The third bend mirror unit is not properly installed, Contact
AMADA,
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2135

2136

2140

2141

2149

2150

2154

21355

2156

2158

BEND MIRROR 4 INTERLOCK

The fourth bend mirror unit is not properly installed. Contact
AMADA.

BEND MIRROR 5 INTERLOCK

The fifth bend mirror unit is not properly installed. Contact
AMADA.

BEND MIRROR COVER OPEN
The bend mirror cover is open. Contact AMADA.

ACTIVE MIRROR UNIT

The controller of Active Cut mirror unit {option) is over heat or
over current.  Press the ALARM RESET button and then
contact AMADA,

WORK CLAMP OPEN

An attempt has been made to operate the laser cutting
machine when the optional pneumatic workclamps are open or
1o change a pallet when the pneumatic workclarmmps of either
the laser cutting machine or the shuttle tabie are open. Close
the pneumatic workclamps 1o clear the alarm.  With the
pneumatic workclamps closed, operate the laser cutting
machine or change the pallet.

WORK CLAMP CLOSE

The FREEBEAR UP button is pressed when the workclamps
closed. Open the workclamps and then press the ALARM
RESET button.

SENSING ALARM

The Z-axis tracking sensor failed to pesition the Z-axis four
times. Raise the Z-axis in the MANUAL mode and then press
the ALARM RESET button. (Contact AMADA if the same
alarm recurs.)

BEAM REFLECTING

The discharged CQ; laser beam had been reflected back into
the laser oscillator {OLC type). Press the Reset key and then
reconfirm laser cutting conditions.

ALUMINUM SENSOR

Compiletion of M734 is not signaled from the laser oscillator
(OLC type). Press the RESET key and then contact AMADA.,

SHUTTER ENABLE KEY

The SHUTTER keyswitch is turned on but a high-voltage has
not been supplied to the laser oscillator.  Turn off the switch.



2158

2160

2161

2162

2164

2165

2166

2167

ASSIST GAS NOT SELECTED

The assist gas is not specified in the program. Press the
Reset key, and then correct the program or processing
condition file.

ASSIST GAS PRESSURE BELOW MINIMUM

The assist gas pressure has dropped below 0.02 MPa {2.8 psi
or 0.2 kgf/cm?}.  Inspect the amount of assist gas in the
cylinder, and then press the ALARM RESET button.  Then
have the supplier change the cylinder.

DUST COLLECTOR OVERHEAT

The overheat signal has heen received from the dust collector
unit — the cutting operation will not be stopped until the
ongoing process is completed, however. Remove the cause
of the alarm by referring to the dust collector unit manual, and
then press the ALARM RESET button.

DUST COLLECTOR OVERLOAD

The overload signal has been received from the dust collector
unit - the cutting operation will not be stopped unti! the
ongoing process is completed, howaver, Remove the cause
of the alarm by referring to the dust collector unit manual, and
then press the ALARM RESET button.

EZ CUT

The filter for the EZ-cut accessory has clogged — the cutting
operation will not be stopped until the ongoing process is
compieted, however. Press the ALARM RESET button and
then change the filter.

FREE BEARING UP

The foot switch pedal was pressed toclose the workclamps
with the free-motion ball bearings raised. Press the
FREEBEAR DOWN button. Then press the foot switch pedal
again and press the ALARM RESET button.

CHILLER ALARM

An alarm condition has occurred in the cooling unit.  (Supply
of a high-voltage to the laser oscillator will then stop.)
Remove the cause of the alarm by referring to the caoling unit
manual,

CONVEYOR OVERLOAD

The overload signal has been received from the chip conveyor.
The ongoing operation will not be stopped at this time.  Press
the CONVEYOR AUTO button to turn off its light, remove the
cause, and then press the ALARM RESET button.
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2168

2169

2170

2176

2177

2178

2183

GAUGE BLOCK UP

An attempt has been made to move a machine axis with the
X-gauge block raised. Lower the block.

WORKPIECE INTERFERE

The optical sensor between paliets is interfered by bent
workpiece , for example ,when the pallets are exchanged.
Remove the cause of the interfere , and then press the
ALARM RESET button.

RESTART PROGRAM PMC AXIS ALARM

One of the servosystem or overtravel alarms has occurred
when operating the Z-axis tracking sensor. Remove the
cause of the alarm and then press the Reset key.

PSA ALARM

An alarm condition has occurred in the PSA SYSTEM.
(option) Remove the cause of the alarm by referring to the
PSA SYSTEM manual, and then press the ALARM RESET
button.

PSA FILLING AMOUNT DECREASE

A warning condition has occurred in the PSA SYSTEM.
{option) Remove the cause of the warning by referring to the
PSA SYSTEM manual, and then press the ALARM RESET
button.

WORK CLAMP AIR COUPLER

When the clamp is operated, the air coupler is not in air supply
position. Press the ALARM RESET button to clear the alarm.
Contact the AMADA service engineer.

Z-SENSOR WIRE BREAKS

This alarm may be caused by any of the following. (Contact
AMADA if the same alarm recurs after removing the cause.)
When the sensor is not used for operation, press to light the
TRACE OFF butten,

a. Loose nozzle
Tighten the nozzle.

h. Dirt around the nozzle (insulation is weakened)
Clean the tip of the nozzle and the threads between the
lower head assembly and the sensor cone assembiy.

c. Loose connection
Check that the cable is inserted securely at the connector
on the sensor cone.

d. Wiring problem inside the sensor cone
Replace the sensor cone.



2194

2195

2202

2203

2204

2205

2206

2207

TRACE ERROCR

The laser head has been raised more than 30 mm {1.1 8117
from the instructed nozzle tip height during the Z-axis tracking.
Or the laser beam has been emitted where the laser head is
located more than 30 mm {1.18117} from the instructed nozzle
tip height.  Press the TRACE OFF button to turn off its light.

LASER ALARM

An alarm condition has occurred in the laser oscillator.  (OLC
type} Remove the cause of the alarm by referring to the (aser
oscillator,

CALIBRATION FAILED

The Z-axis tracking control data table has not been created.
Press the Reset key.

CALIBRATICN TIME QVER

The Z-axis tracking sensor has not been calibrated in a
predetermined time. Press the Reset key.

BEAM PURGE UNIT ALARM
An alarm condition has occurred in the BEAM PURGE unit.

{option) . Remove the cause of the alarm by referring to the
BEAM PURGE unit manual.

OVS DEAD ZONE

OVS measurement has been commanded in the area where
one of the workclamps may interfere with the OVS cylinder.
Press the Reset key and then correct the program to change
the OVS measurement position.

OVS CUTTING CONDITION IS WRONG

The number of cutting errors counted by the OVS cutting
condition monitoring function has exceeded the preset number.
Fress the ALARM RESET button and then remove the causes
of the cutting errors.  Before restarting the operation, reset

the "Badness Detection Detect. Num.” on the AIV SETTING
display.

OVS SCRAP DROP FAILURE

Scrap dropping failure has been detected by the OVS.
Remaove the scrap and then press the ALARM RESET button.
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2207  OVS SCRAP DROP FAILURE

Serap dropping failure has been detected by the OVS,
Remove the scrap and then press the ALARM RESET button.

2208  OVS EXCESSIVE ERROR OF MEASUREMENT

The object measured is out of position by more than the
perntissible error set by the OVS hole-pitch error measuring
function. Press the ALARM RESET button. Compare the
measured error {"Pitch Measuring Error X or Y) with the
permissible error (“Pitch Measuring Err Allow.”) — they are
shown on the AV SETTING display. Measure the amount of
error by another method to check that the object is actually
displaced.

2209  Z-AXIS NOT ORIGIN
The pallet change command has been specified except when
the Z-axis or the XD axis of PR-FO (option) is in the origin
position. Return the Z-axis and the XD axis to origin position,
and then press the ALARM RESET button.

2210  INDEXING UNIT NOT ORIGIN

The all pallets are not in the LST or the MANUAL CUT
keyswitch is turned ON except when the index unit (option) is
not origin position.  Open the workclamps and then press the
ALARM RESET button.

2211 WORK SET NOT READY

When the light of the WORK SET button is not turned on, a
command has been issued for making a pallet change in the
AUTO or MDI mode. Press the WORK SET button, and
restart the line.

2212 WORKHOLD FAILED

Compietion of M10 is not signaled. Or a code not used on
the machine is specified. Press the Reset key and then
contact AMADA.

2213  WORK CLAMP FAILED AT REPOSITION

Completion of M11 is not signaled. Or a code not used on
the machine is specified. Press the Reset key and then
contact AMADA.

2214  WORK CLAMP FAILED

The workclamp opening/closing operation has not been
completed in a predetermined time. Press the Reset key or
the ALARM RESET button and then contact AMADA.
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2217

2218

22189

2220

2221

2222

2225

2227

2228

WORK CHUTE CLOSE FAILED

Completion of M81 is not signaled. Or a code not used on
the machine is specified. Press the Reset key and then
contact AMADA,

WORK CHUTE CYCLE FAILED

Completion of M180 is not signaled. Or a code not used on
the machine is specified. Press the Reset kKey and then
contact AMADA,

SHUTTER OPEN FAILED

Completion of M760 is not signaled. Press the ALARM
RESET button and then contact AMADA.

SHUTTER CLOSE FAILED

Completion of M762 is not signaled. Press the ALARM
RESET button and then contact AMADA.

FREE BEARING SWITCHING FAILED
The free-motion bail bearing up/down operation has not been

completed in a predetermined time. Press the ALARM
RESET button and then contact AMADA.

RESTART PROGRAM FAILED

The Z-axis has not been positioned by using its tracking
sensor in 2 predetermined time.  Press to light the TRACE
OFF button, press the ALARM RESET button, and then
contact AMADA.

CHILLER FAILED

The cooling unit start completion signal has not been returned
in a predetermined time.  Turn the LASER keyswitch to OFF
and then contact AMADA. '

TABLE EXCHANGE FAILED

The pallets exchange has not been completed in a
predetermined time. Press the ALARM RESET button. K
the alarm recurs, contact AMADA.

OVS FAILED

OVS measurement has not been compieted in a
predetermined time. Press the Reset key. If the alarm
recurs, contact AMADA,
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2229

2230

2231

2232

2233

2234

2235

DUST COLLECTOR FAILED

A start completion signal has not been returned within a
predetermined time after the start of the dust coliector.  Press
the ALARM RESET button to clear the alarm.  When the
alarm is caused during a cutting operation, it will be displayed
after the end of the cutting operation. Contact the AMADA
service engineer.

PALLET ORIGIN LOCK FAILED

When a pellet is fixed on the laser cutting machine, an
operation completion signal has not been returned within a
predetermined time. Press the ALARM RESET button to
clear the aiarm. Cylinder troubte, for example, is suspected.
Contact the AMADA service engineer.

PALLET HOME LOCK FAILED

When a pallet is fixed on the shuttle table, an operation
completion signal has not been returned within a
predetermined time. Press the ALARM RESET button to
clear the alarm. Cylinder trouble, for example, is suspected.
Contact the AMADA service engineer.

LIFTER FAILED

When the lifter of LST is raised or descended, an operation
completion signal has not been returned within a
predetermined time. Press the ALARM RESET button to
ciear the alarm. Contact the AMADA service engineer.

SAFETY SHUTTER FAILED

The partition safety shutter (vertical sliding door) has not
operated as specified by its up or down command.

Cylinder trouble, for example, is suspected. Contact the
AMADA service engineer.

CLAMP AIR SUPPLY FAILED

When the clamp is operated, an operation completion signal
has not been returned within a predetermined time. Press
the ALARM RESET button to clear the alarm.  Contact the
AMADA service engineer.

ACTIVE MIRROR MIRROR MICRO SW. WELD

The Active Cut mirror unit (option) has been removed when
either of the | imit switches that detect the installation condition
of the unit is faulty.  (If this alarm occurs when the bend mirror
unit is installed, the electric circuit has a problem.} ‘Press the
ALARM RESET button and then contact AMADA.



2236

2237

2238

2239

2240

2244

BEND MIRROR 1 MICRO SW. WELD

The first bend mirror unit has been removed when either of the
limit switches that detect the installation condition of the unit is
fautty.  (If this alarm occurs when the bend mirror unit is
installed, the electric circuit has a problem.) Press the
ALARM RESET button and then contact AMADA,

BEND MIRRCR 2 MICRO SW. WELD

The second bend mirror unit has been removed when either of
the limit switches that detect the installation condition of the
unit is faulty.  {If this alarm occurs when the bend mirror unit
is installed, the electric circuit has a problem.) Press the
ALARM RESET button and then contact AMADA.

BEND MIRROR 3 MICRO SW. WELD

The third bend mirror unit has been removed when either of
the limit switches that detect the installation condition of the
unit is faulty.  (if this alarm occurs when the bend mirror unit
is installed, the electric circuit has a problem.)  Press the
ALARM RESET button and then contact AMADA.

BEND MIRROR 4 MICRO SW. WELD

The fourth bend mirror unit has been removed when either of
the limit switches that detect the installation condition of the
unit is faulty. (If this alarm occurs when the bend mirror unit
is installed, the electric circuit has a problem.) Press the
ALARM RESET button and then contact AMADA.

BEND MIRROR 5 MICRO SW. WELD

The fifth bend mirror unit has been removed when either of the
limit switches that detect the installation condition of the unit is
faulty.  (if this alarm occurs when the bend mirror unit is
installed, the electric circuit has a problem.) Press the
ALARM RESET button and then contact AMADA.

PALLET POSITION

The AUTO mode has been selected without meeting the
following conditions:
- A paliet is locked on the laser cutting machine,
* The pallet hook is turned off (lowered).
* The traverser forward or backward end limit
switch is turned on.
* A pallet sensor of the shuttle table is turned on.

Change to the MANUAL mode to clear the alarm. Manually
operate the line to meet the above conditions.
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2245

2246

2247

2248

2249

2250

INVERTER ALARM

The traverser forward/backward inverter has fallen in the
alarm condition.

Check the inverter display in the electrical control cabinet of
the shuttle table, remove the cause of alarm, and reset the
CNC unit.

WORK STOPPER UP

The work stopper is not in most lower position when the
free-motion ball bearing is in most lower position. Rise the
work stopper , and then press the ALARM RESET button.

SAFETY SHUTTER OPEN

The CNC mode has been changed to AUTO or MD| when the
partition safety shutter is open. Change the CNC mode to
MANUAL and then close the safety shutter.

SAFETY SHUTTER CLOSE

An attempt has been made toc make a pallet change manually
when the partition safety shutter is closed. Press the ALARM
RESET button to clear the alarm.  Open the safety shutter
and then make the paliet change manually.

SHUTTLE SHORT BAR MISS

Setting the LST short bar is wrong.  Contact the AMADA
service engineer.

TABLE CIRCUIT PROTECTOR TRIF

Overcurrent has fiowed to the traverser or lifter motor.
The motor may be overloaded or otherwise faulty. Contact
the AMADA service engineer.

2257-2266 ALARMS are for PR-FO

2275

2276

Refer to the PR-FO manual.

BEAM PURGE STARTING

BEAM PURGE unit {option) is starting. When starting is
complete, a warning is clear.

BEAM PURGE UNIT WARNING

A warning condition has occurred in the BEAM PURGE unit
{option). Remove the cause of the warning by referring to the
BEAM PURGE unit.



2279

2280

2281

2282

2283

2287

2289

2280

2291

NO CUTTING CONDITION FILE

None of the processing condition files are stored in the CNC
memory. Press the Resetkey. Then register a file name
and set the conditions, or read the files from the accessory
backup floppy disk.

NC MATERIAL REGISTERED

The processing condition file specified by the M102 command
is not stored in the CNC memory. Press the Reset key.
Then register the file name and set the conditions, or correct
the program. :

EMS DOES NOT SUPPORT

The expanded memory is not installed or the parameter
setting is incorrect.  Contact AMADA.

DATA RECOVERY

The processing condition file is now being restored because
the data in the file has been destroyed during the program
execution.

PMC/CNC WINDOW MALFUNC

An abnormality has occurred during the PMC-CNC mode
switching. - Turn off the LASER keyswitch and CNC, and then
turn them on again in the reversed order.

AUTO AGING

The laser oscillator (FANUC typé) iS in auto aging sequence.
When auto aging is complete, a warning is clear.

NC BATTERY LOW

The CNC memory backup cell voltage has been reduced —
the ongoing operation will not be stopped at this time.
Change the cells by referring to Part VI, Maintenance.

LASER ALIGNMENT MODE

The LASER ALIGNMENT keyswitch in the electrical control
unit has been turned on.  {Laser cutting cannot be
performed.) Turn off the LASER keyswitch, CNC, machine
circuit breaker switch, and then LASER ALIGNMENT
keyswitch.

X-AXIS SYNCHRONOUS CONTROL OFF

Warning: This is a maintenance setting used only by the
AMADA service engineer. The X-axis is in the synchronous
adjustment condition. Clear the setting to clear the warning.
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2292

2294

2295

2296

2297

2298

2299

MACHINE INSPECTION MODE

The MAGHINE INSPECT!ON keyswitch in the eiectrical
control unit has been turned on. Turn off the LASER
keyswitch, CNC, machine circuit breaker switch, and then
MACHINE INSPECTION keyswitch,

EMERGENCY STOP

Warning: This is a maintenance setting used only by the
AMADA service engineer. The laser cutting machine has
been stopped in an emergency when the alarm trap function is
turned on. Remove the cause of the emergency stop and
then press the ALARM RESET button to clear the warning.

LASER GAS EMPTY

The pressure reduction signal for the laser gas cylinder has
been received from the laser gas residual pressure monitor
(optional). Change the laser gas cylinder.

X-AXIS IS IN SAFE AREA

The X-axis is in safe area. When X-axis is out safe area,
warning is clear.

FROGRAM CHECK MODE

The program check function is effective with the PROGRAM
CHECK button light on.  Press the PROGRAM CHECK
button to turn off its light and disable the function.

REFERENCE POSITION UNFIXED

The change of the data input unit, from the metric system to
the inch system and vice versa, has made the coordinate
origin position uncertain. Change the CNC mode to
RETRACT and then zero-return all the machine axes. if the
machine is equipped with the B-axis, also zero-return the
B-axis.

MANUAL CUT MODE

The manual cutting mode is effective with the MANUAL CUT
keyswitch set at ON.  Turn the MANUAL CUT keyswitch to
OFF to disable the manual cutting mode.
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(Confinued on next page.)

Contact AMADA for information on the maintenance of any parts or items which
are not described in this Part. '

AWARNING ® Turn off the machine and laser oscillator circuit breaker switches,
the supply of compressed air, and then the shop circuit breaker
switch during an inspection or maintenance work. Then
padiock the machine and laser oscillator circuit breaker switch
levers and the air intake valve at the air system.

@ When working inside the hazardous area around the machine,
press the STOP buttons on the CNC control panel and the shuttie
table controt panel. Then turn the SHUTTER keyswitch to OFF,
remove the key from the switch, and hoid it by yourself — to
prevent the machine from being started by mistake.

Vil
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DAILY MAINTENANCE

Cleaning

Partition doors

Controls

Noise

Skids

Carry out the maintenance routine described betow before starting the
day's operation.

Inspect the following parts and clean them if necessary as described
below:

* Z-axis guide rails:
Clean them by using an air gun.

s |aser head lens:
See page VI-12, "Cleaning,” for the cleaning procedure.

« Laser head nozzle & Z-axis tracking sensor:
See page VI-12, "Cleaning," for their cleaning procedure.

« Chip conveyor {option):
Clean it if provided.

Check that the acrylic partition doors are not cracked or broken. If
cracked or broken, ask AMADA to change with new ones.

Check that the EMERGENCY STOP buttons and interlocks work
properly. If not, ask AMADA to repair.

Confirm that the servomotors operate without irreguiar noise.

Inspect the skids instalied on the machine table and change them if
damaged.
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Cooling unit
Inspect the cooling unit as follows (refer to the separate manual for the
unit):

» Check the level of water in the tank and replenish water, if necessary.
The water must be cleaned through a purifier before filling in the tank.

+ Check the flow of cooling water in the laser oscillator and the machine.
Regulate the flow on the cooling unit, if necessary.

Laser gas supply

inspect the amount of laser
gas in the cylinder. Open
the cylinder's main valve
and read the primary
pressure gauge on the
regulator attached to the
cylinder. Change the
cylinder if the reading is
below 1 MPa {10 kgf/cm? or
142 psi}.

Assist gas supply

Inspect the amount of assist gas in the cylinder. Check the cylinder's
level gauge. Change the cylinder if the level is iow.

ACAUTION ® Have the supplier change the assist gas
cylinder.

Air system

« Supply the required compressed air and open the air intake vaive.
Then inspect the operating air pressure on the regulator and adjust it
to 0.5 MPa {5 kgflcm? or 72 psi} if necessary by using the regutator
knob.

o Check to ensure that the air piping is free of damage or loosened
couplings, and leakage.

+ inspect the level of oil in the iubricator, which should be between the
upper and lower levels shown on the level gauge, and replenish a
specified oil* if necessary.

*AMADA A-32, MOBIL DTE Oil Light or SHELL Telius Qil C32.
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Laser oscillator
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Turn off the laser oscillator circuit breaker switch and inspect the level of
oil in the gas biower, which should be between the MAX and MIN lines
on the sight gauge. Replenish the specified oil (FANUC A04B-0800-
K3286) as described below if the level is low.

AWARNING ® If the gas blower tank is overfilled, the gas

blower may be damaged.

Tumn off the shop circuit breaker switch.
Wait at least for § minutes after the gas blower has stopped.

Remove socket head bolts from the side covers and detach the
covers — they are on the left side viewed with the oscillator circuit
breaker switch in front.

Remove the filler bolt together with its O-ring using a 17 mm-size
wrench,

Fill the oil from the filier up to a ievel between the MAX and MIN
lines on the sight gauge. The tank has a capacity of 150 ml
{0.038 US gal}.

Clean the filler and its bolt and O-ring by using a dry cioth.

NOTICE )
@ Inspect the O-ring of the filler bolt and change it if it is deteriorated.

Correctly attach the O-ring to the filler bolt, install and tighten the
bolt, and then replace and clamp the side covers.
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PERIODICAL MAINTENANCE

Schedule 1

Once every week

VI-6

Carry out maintenance operations periodically in addition to the daily
maintenance routine. There are two sets of scheduked maintenance
operations as described below — Schedule 1 and Schedule 2.

Carry out scheduled periodical maintenance operations according to
both schedules without fail.  If the same item is listed in both schedules,
carry out the operation according to the schedule which comes earlier
than the other.

This set of maintenance operations is scheduled by calendar periods.

« Inspect the rack and pinion of the X-axis and the ball screws of the Y-
and Z-axes, clean them by using an air gun, and appiy a specified oil*
lightly if necessary.

*SHELL Stamina EP Grease 2 for the rack and pinion of the X-axis,
and AMADA Grease No.2, MOBIL Mobilux 2 or SHELL Alvania 2 for
the ball screws of the Y- and Z-axes.

» Inspect the dust coliector unit fiiter and clean it if necessary (refer to
the separate dust collector unit manual}.

@ Don't use cleaning oil or rust-preventive
AWARNING for cleaning the filter — it can ignite
during laser-cutting.

= Inspect the quality of water in the cooling unit tank and change the
water if necessary (refer to the separate cooling unit manual).

» Check to ensure that the piping and cables are free of damage or
loosened connections.

@ Turmn off the shop circuit breaker switch
AWARNING and wait for five minutes before detaching
the side covers of the laser oscillator (on
the left side with the oscillator circuit
breaker switch in front) — when
inspecting the following two devices in the

oscillator.

« Inspect the tevel of oil in the oscillator vacuum pump, which should be
between the MAX and MIN lines on the sight gauge, and change the
oil if the level is low. See page VI-17, "Replacements.”

NOTICE

® Check to see the degree of deterioration of the oit at the same time —
change it if it is not clear and has a darkish appearance. Also check for il
leakage from the vacuum pump and the drain cock — contact AMADA for a
change of the vacuum pump exhaust filter if ieakage is found.




Check for oil leakage from the osciliator gas blower and its drain cock
— contact AMADA if leakage is found.
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Once every month

Lubricate machine parts. See page VI-10, "Lubrication.”

Inspect the bend mirror located above the laser head and clean it if
necessary. See page VI-12, "Cleaning."

Clean the strainers incorporated in the cooling water piping. See
page VI-12, "Cleaning." ‘

Inspect the O-ring between the Z-axis tracking sensor and nozzle
holder and change the O-ring if it is deteriorated. See page VI-17,
"Replacements.”

It is necessary to clean the bend mirrors located between the laser
oscillator and the machine proper — contact AMADA for the cleaning.

Clean the air filters on the CNC and electrical control units. See
page VI-12, “Cieaning.”

Clean the optical axis air filter at the right side of the front cover. See
page VI-12, "Cleaning."

Change the cooling water {refer to the separate cooling unit manual).

Once every 3 months

Change the skids installed on the machine tabie.

Once every 4 months

Change the oil in the gas blower in the laser oscillator. See page
Vi-17, "Replacements.”
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Once every 6 months
« Change the oil in the vacuum pump in the laser oscillator.  See page
VI-17, "Replacements.”

« Ingpect the air filter of the air system and change itifitis
contaminated. See page VI-17, "Replacements.”

» |tis necessary to clean the mirrors inside the laser oscillator —
contact AMADA for the cleaning.

s itis necessary to change the exhaust system filter in the laser
ascillator — contact AMADA, for the change.

Once every 12 months
« Change the CNC memory backup cell inside the CNC control unit.
See page VI-17, "Replacements.”

« It is necessary to clean the inside of the cooling water piping for the
laser oscillator — contact AMADA for the cleaning.

« |tis necessary to change the bend mirrors which are located above
the laser head and between the laser oscillator and the machine
proper — contact AMADA for the change.

« ltis necessary to change the mirrors inside the laser oscillator —
contact AMADA for the change.

« ltis necessary to change the vacuum pump exhaust filter in the laser
oscillator — contact AMADA for the change.

« When the optional foca!l point CNC control is provided, change the B-
axis coordinate vaiue backup cells inside the electrical contro! unit.
See page VI-17, "Replacements.”

« Change the work light (200V, 1A) installed in the carrage.

Once every 24 months

« Itis necessary to change the pressure controller gas fiiter and
discharge tube O-rings in the laser osciliator — contact AMADA for
the change.

Once every 36 months

« Itis necessary to overhaul the vacuum pump in the |laser oscillator —
contact AMADA for the overhaul.

Once every 48 months

« Itis necessary to overhaul the gas blower in the laser oscillator —
contact AMADA for the overhaul.
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Schedule 2

This set of maintenance operations is scheduled by hours of actual
machine operation.

Every 200 hours

Every 1000 hours

Every 1500 hours

Every 3000 hours

Every 10000 hours

Every 12000 hours

Inspect the bend mirror located above the laser head and clean it if
necessary. See page VI-12, “Cleaning.”

Clean the air filters on the elecirical control unit,
"Cleaning.”

Clean the strainers incorporated in the cooling water piping. See
page VI-12, "Cleaning.”

It is necessary to inspect and adjust the amount of il applied by the
air system lubricator — contact AMADA for the inspection and
adjustment.

it is necessary to clean the bend mirrors located between the laser
oscillator and the machineg proper - contact AMADA for the cleaning.

See page VI-12,

Inspect the machine for loosened boits and nuts and retighten them if
loosened.

Change the oil in the gas blower in the iaser oscillator.
Vi-18, "Replacements.”

See page

Change the oil in the vacuum pump in the iaser oscillator.
VI-16&, "Replacements.”

It is necessary to change the exhaust system filter in the laser
oscillator — contact AMADA for the change.

See page

ltis ‘necessary to change the vacuum pump exhaust filter in the laser
oscillator — contact AMADA for the change.

it is necessary to change the warning light on the laser oscillator —
contact AMADA for the change.

it is necessary to overhaul the vacuum pump in the laser oscillator —
contact AMADA for the overhaul.

it is necessary to overhaul the gas blower in the laser osciilator —
contact AMADA for the overhaul, :
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LUBRICATION

VI-10

Lubricate machine parts or change lubricanis as specified in this section.
Carry out lubrication and lubricant changes in the daily and periodicai
maintenance operations as scheduled in the list shown below — the
numbers in the list identify the iocations in the drawings shown on the

next page:

SPECIFIED LUBRICANTS
A AMADA Grease No.2, MOBIL Mobilux 2, SHELL Alvania 2
B: AMADA Grease K-2

~C: FANUC AD4B-0B00-K325
D: FANUC A98L-0040-0093/1.0L8

NOTE

® For handling the lubricants and their chemical composition and other details,
refer to the Appendix.

NO. PART : LUB FREQUENCY

1* | X-axis rack and pinion B {(grease nipple) | Once/month

2® | X-axis slider A (grease nipple) | Onee/month

3* | Y-axis ball nut © .+ | A{grease nipple) | Once/month

4* | Y-axis slider A (grease nipple) [ Once/month

5* | Y-axis bearings A (grease nipple) | Once/month™

6* | Z-axis slider A {grease nippie) | Once/3 months

7 | Z-axis ball nut A (grease nipple) | Once/3 months

8 Laser oscillator gas blower C (oil bath) Change every 4
months or 1000 hours

g Laser osciilator vacuum pump ; D {oil bath) Change every 6
months or 1500 hours

* Lubrication is very impartant for the trouble-free operation of the rack and
pinion, bail nuts, sliders, and bearings. Be sure to lubricate these parts in
the following manner:

1. Apply a specified grease through the grease nipples by using a grease gun
until the old grease is completely drained.

2.Remove the old grease from the guide rails and ball screws by using a
clean and dry cioth.
3. Lightly apply the above specified grease to the guide rails and ball screws.

** Lubricate the Z-axis ball nut as follows:
1. Load a worksheet with a thickness of 6.0 mm {0.236 in.} or more on a
shuttie-table pallet.
2. Deposit the shuttle-table paliet on the machine table.
3. Open the partition doors and step an the worksheet,
4. Remove the Z-axis cover and [ubricate the Z-axis ball nut.






CLEANING

This section describes the cleaning procedures for the following parts:

s Lens « Cooling water strainers
* Nozzle & Z-axis tracking sensor « Optical axis air filter
» Bend mirror e Scrap box
» CNC & electrical control units’
air filters

Lens

Clean the lens, if it is not clean, in the following manner;

® Do not touch the lens surfaces and handie
ACAUTION the lens carefully to keep it intact.

1 Blow the dust off the lens surfaces by using clean and dry
compressed air.

2 [fthe lens has not been’
made clean enough,
then use a
photographic lens
cleaning tissue. Foid
the tissue into a small
piece and damp it with
pure ethyl alcohol or
acetone. Hold it by
pincers and wipe the
lens surface lightty in LENS CLEANING
circular motion in one TISSUE
direction. Repeat the
step, if necessary, by
changing the tissue. -

3 If the lens still has dirty spots, then use a cotton swab (100%
cotion). Damp it with acetone, remove the spots, and then repeat
the above step.

Nozzle & Z-axis tracking sensor

inspect the nozzle and Z-axis tracking sensor, and clean them if dirty, in
the foliowing manner:

1 Move the Y-axis to the end opposite to the origin, and lower the Z-
axis to a position about 150 mm {5.9055 in.} above the machine
table in the MANUAL mode.
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2 Turn off the shop circuit
breaker switch.

3 Disconnect the Z-axis
tracking sensor cable
from the nozzie unit.

4 Pull out the nozzie unit
lock bar, turn the unit
counterclockwise
(viewed from the
bottom), and remove
the unit.

5 Inspect the nozzie and sensor, and ciean them, if necessary. If
damaged, change them (refer to "Replacements” on page VI-16).

6 Replace the nozzle unit by turning it clockwise and then push in the
tock bar.

7 Connect the Z-axis tracking sensor cable to the nozzle unit.

Bend mirror

Inspect and clean the bend mirror located above the (aser fiead, if
necessary, in the following manner:

NOTICE

® Do not touch the mirror surface and handie the mirror carefully to keep it
intact.

1 Turn off the shop circuit breaker switch.

2 Pull and turn the two
clamp ievers to remove
the bend mirror unit.

3 Blow the dust off the
mirror surface by using
clean and dry
compressed air.

4 Fold a photegraphic
lens cleaning tissue
into a small piece, or
use a cofton bali, and
damp it with pure ethyl
alcohol or acetone.
Hold it by pincers and
wipe the mirror surface

. lightly in circular motion
2 in one direction.

5 Dry the wiped surface by blowing it with clean and dry compressed
air.

6 Replace and clamp the bend mirror unit.
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CNC unit & electrical control unit air filters

Clean the three air filters on the CNC and electrical control units in the
following manner:

1 Turn off the shop
circuit breaker switch.

2 Rermove the filter.

3 Blow the dust off the
inside of the filter by
using compressed air.

4 If necessary, wash the
filter gently in water by
using a neutral
detergent, rinse it
and then letit dry in
the shade — do not
wring the filter during
the process.

FILTERS

5 Replace the filter.

Optical axis air filter

The optical axis air filter is installed at the right side of the front cover to
prevent dirly outside air from entering the optical path. Clean the filter,
if it is clogged with dust, in the following manner:

1 Tum off the shop circuit breaker switch.

2 Remove the four right
M6 bolis and remove
the filter cover and the
filter.

3 Blow the dust off the
filter with an air gun.

4 Replace the filter.

5 Replace and clamp
the filter cover.

VI-14



Cooling water strainers

Clean the two sirainers — one in the feed pipe on the laser oscillator
side and the other in the return pipe on the cooling unit side — in the
following manner:

NOTE
® Ciean the tank of the cooling unit also at this time.

1 Turn off the shop circuit breaker switch.

2 Drain the water from the cooling unit and clean the tank. Refer {o
the separate manual for the unit for details.

3 Remove the strainer
clamp bolt and then the
strainer out of the pipe,

4 Clean the strainer of
deposited sludge, eic.
by using a brush.

STRAINER
5 Replace and clamp the

strainer.

6 Refill the tank with the
water obtained through
a purifier,

NOTICE
@ Be sure to use the purified water,

CLAMP BOLT
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Cleéning of scrap box

VI-16

The scrap boxes are stored under the machine frame.
(FO2412: 3piaces, FO3015:4 places, and FO4020: 5 places)
Pull out the scrap boxes and remove the scrap. (once every day)

SCRAP BOXES

A CAUTION

@ Be careful not to be injured by touching
the sharp edge of scrap when removing
the scrap.

® Be careful not to be burned by touching
the hot scrap when removing the scrap,

@ Push in the scrap boxes to the former
position after removing the scrap.




REPLACEMENTS

This section describes the replacement procedures for the following

) parts:
= Laser gas cylinder » CNC memory backup cell
« (53as biower oil » Nozzle & Z-axis tracking sensor
+ Vacuum pump oil » B-axis coordinate value backup
» Air system's air filter celis (option)

Laser gas cylinder

Change the iaser gas cylinder in the following manner:

Ac AUTION ® Keep people away from the regulator's
pressure gauges when opening the main
valve of the cylinder in Step 5 below. The
face glass may be shattered and fly off if
the regulator is damaged.

1 Turn off the shop circuit breaker switch.

2 Cilose the main vaive of MAIN
the currently used VALVE
cylinder and then close
the stop vaive.

3 Tumn the reguiator knob
to make the secondary

pressure gauge STOP
indicate zero. VALVE

4 Detach the reguiator
from the cylinder and REGULATOR
attach it to the new
cylinder.

GAS REQUIREMENT

Composition: 5+0.25% CO2, 5522.75% N2, 40+2.00% He
Purity: Over 99.99%

Water content: Below 5 ppm

Hydrocarbon content: Beiow 1 ppm

5 Keep away from the faces of the pressure gauges and open the
main valve,

6 Confirm that the primary pressure gauge is showing a sufficient
pressure.

7 Apply soap-suds to the connection of the cylinder and the reguiator
and confirm that there is no ieakage from the connection.

8 Turn the regulator knob to make the secondary pressure gauge
indicate 0.15 to 0.2 MPa {1.5 to 2 kgf/em? 21 to 28 psi}.

9 Close the main valve.
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Gas blower oil

VI-18

Change the oil in the laser oscillator gas blower in the following manner:

AL WARNING  ® If the gas blower tank is overfilled, the gas

blower may be damaged.

Turn off the shop circuit breaker switch.
Wait at least for 5 minutes after the gas blower has stopped.

Remove socket head boits from the side covers and detach the
covers — they are on the left side viewed with the oscillator circuit
breaker switch in front.

Remove the filler bolt together with its O-ring using a 17 mm-size
wrench, place a pan and the drain tube in the pan, open the drain
cock to drain the oil, and then close the cock after the oil is drained
completely.

NOTE

@ Dispose of the used oil as specified by the manufacturer and by the
applicable government regulations in your country.

Fill the specified oil (FA;NfIC A04B-0800-K326) from the filler up to
a level between the MAX and MIN lines on the sight gauge. The
tank has a capacity of 150 ml {0.039 US gal}.

Clean the filler and its bolt and O-ring by using a dry cloth.

NOTICE

@ Inspect the O-ring of the filler bolt and change it if it is deteriorated.

Correctly attach the QO-ring to the filler bolt, install and tighten the
bolt, and then replace and clamp the side covers.

DRAIN COCK

DRAIN TUBE




Vacuum pump oil

Change the oil in the laser oscillator vacuum pump and clean the inside
of the pump in the following manner:

1

Turn off the shop circuit breaker switch.
Wait at ieast for 5 minutes after the vacuum pump has stopped.

Remove socket head bolts from the side covers and detach the
covers — they are on the left side viewed with the oscillator circuit
breaker switch in front.

Remove the filler cap, place a pan and the drain tube in the pan,
open the drain cock to drain the oil, and then close the cock after
the oii is drained completely.

NOTE

® Dispose of the used oil as specified by the manufacturer and by the
applicable government regulations in your country.

Fiil the specified oil (FANUC AS8L-0040-0093/1.0L6) from the filler
up to a level slightly below the MAX line on the sight gauge. The
tank has a capacity of 1.8 liters {0.475 US gal}.

Replace the filler cap and the side covers and clamp the covers.

NOTICE

@ Inspect the O-ring of the filler cap and change it i it is deteriorated.

Turn on the power and prepare the machine for laser cutting.

Turn the LASER keyswitch to ON, wait for 3 minutes, and then
return the keyswitch to OFF,

Turn off the power and repeat Steps 1 to 6 to drain the il and fill
the new oil again.
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Air system air filter

Inspect the air filter in the air system and change it, if necessary, in the
following manner:

1 Stop the air supply to the machine.
2 Turn off the shop circuit breaker switch.

Push down the knob in the front of the air filter cover and turn the
cover counterclockwise to remove it

[N

Remove the filter clamp screw and then the filter.
Inspect the filter and change it if necessary.

Set and clamp the filter.

~N & nh b

Replace the cover and turn clockwise until the knob in the front of
the cover comes up.
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CNC memory backup cells

Change the CNC memory backup cell inside the CNC contral unit in tha
foliowing manner once every 12 months or whenever an alarm for a fow
cell voltage has been caused:

ﬁ WARNING @ if 2 wrong celi is_, used to change the
consumed cell, it may explode. Never

use a cell other than the specified one
{A02B-0200-K102),

NOTICE

® Complete Steps 3 to 5 within 30 min.  If the CNC control unit is left without a
cell for a long period of time, the data stored in its memory wilt be lost.
if changing the cell is iikely to take mare than 30 min, save all of the data
from the CMOS memory to a memory card.  This ensures the simple
recovery of the data that may be lost.  For details, refer to the maintenance
rmarual of the CNC controt unit.

1 Prepare a lithium cell (A02B-0200-K102).
2 Tum on the CNC control unit for about 30 sec.
3  Turn off the CNC control unit.

4  Remove the consumed cell in the upper part of the CNC control
unit,

tnplug the cell's connector from the printed circuit board and
remove the cell from the cell case.

‘7/

CONNECTOR - i
* \CELL
; ){: ) CASE
\— “

LITHUM CELL
| A02B-0200-K102

;\& ¢

NOTE
® Dispose of the used cell as foliows:
(1) Completely discharge the cell and wrap insulating tape around its
connectar.

{2) Observe the applicable government regulations in your country and
discard the cell as incembustible waste,

5 Install the new cell and plug the connector to the printed circuit
board.



Nozzle & Z-axis tracking sensor

Change the nozzie and Z-axis tracking sensor in the following manner:

1 Move the Y-axis to the end opposite to the origin, and lower the Z-
axis to a position about 150 mm {5.9055 in.} above the machine
table in the MANUAL maode.

2 Tum off the shap circuit breaker switch.

3 Disconnect the Z-axis tracking sensor cable from the junction
board.

4 Pull out the nozzie unit lock bar, turn the unit counterclockwise
(viewed from the bottorn}, and remove the unit.

5 Tum the nozzle counterclockwise (viewed from the boftom) and
remove it from the Z-axis fracking sensor.

§ Loosen the adjustment screws and remove the cone from the
nozzle unit.

7 install the new sensor and nozzle by reversing the above steps.

NOTICE

@ Be sure to install the O-ririg between the sensor and nozzle holder;
otherwise, the assist gas may leak.

8 Replace the nozzle unit by turning it clockwise and then push in the
lock bar.

9 Connect the Z-axis tracking sensor cable to the junction board.
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B-axis coordinate value backup cells (option)

If the machine is equipped with the optional focal point CNC controf,
change the B-axis coordinate value backup cells inside the electrical
control unit as described below every year. Change the cells also
when they have run down to produce a low cell voltage aiarm (APC
alarm 306, 307, or 308). .

NOTICE

® Change the cells with the CNC control unit turned on. [ the cells are
removed with the CNC control unit turned off, the B-axis coordinate values
will be lost from the memory.

1 Prepare four alkaling-manganese cells (size D).
Turn on the CNC control unit.
Remove the cover of the cell case on the electrical control unit.

Change the dead cells for new ones.

LS. T N % AN

Replace the cover.
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PROCESSING CONDITION FILES

Processing condition files where normal cutting conditions, piercing
conditions, and edge and approach cutting conditions are preset are
registered beforehand in the CNC.

One processing condition file can set 10 normal cutting conditions (9 for
cutting and 1 for seribing), 3 piercing conditions, and 5 edge-and-
approach cutting conditions. . (See the note below.) A maximum of 90
processing condition files can be registered, including those already
registered. For registering a new processing condition file and setting
normal cutting, piercing or edge-and-approach cuttmg conditions, see
"Executor displays” in Part Il Displays.

NOTE

® When a pre-registered processing condition file has less than 9 normal cutting
conditions, the condition with the highest cutling feed rate is set for the
numbers for the other conditions. When setting new conditions, change
unnecessary conditions, or register a new processing condition file and set
necessary conditions in the file,

Names of processing condition files * *

The pre-registered processing-condition files are named according to
the material name (JIS standard), thickness (in millimeters), and cutting
method of the worksheet for which the cutting conditions are set.

When the material name ends in a number, it is connected by a hyphen
to the thickness.

SPC Mild steel SPCC

SPH Mild steel SPHC

SS400 Mild steel SS400

E-SPC  EasyCut (EZ-cut) of mild steel SPCC

suUs Ordinary cut {oxygen cut) of stainiess steel SUS304-2B8

A-SUS  AirCut of stainless steel SUS304-2B

C-SUS CleanCut of stainless steel SUUS304-2B

E-SUS EasyCut (EZ-cut) of stainless steel SUS304-2B

A1050  Pure aluminum A1050

A5052  Aluminum alloy A5052

SECC  Electrogalvanized steel SECC with zinc coating weight of
10 g/m? per side .

E-SECC EasyCut (EZ-cut) of electrogalvanized steel SECC with
zinc coating weight of 10 g/m? per side



Programming

@ No. 1 cutting condition
is selected by “E01."

Cutting program commands are used to specify a processing condition
file required for laser cutting and one cutting condition set in the file, as
shown in the example given below.

y-

NOTE

® Mount a lens on the laser head according to the data set for "Head" in the
processing condition fie. Mount a lens with the focal length of 7.5" when "1"
is selected for "Head" and a lens with the focal length of 5" when "2" is
selected.

@ Mount a nozzle unit on the laser head according to the data set for “Mtri info"
and "Head" in the processing condition file. Mount a nozzle unit with the
nozzie diameter of 3 mm when "Thick" and "1" are selected for "Mtri info" and
"Head," respectively, and a nozzle unit with the nozzie diameter of 2 mm in
any other case.

@ Adjust the lens focal point according to the data set for "Foca!l" in the
processing condition file. This adjustment need not be made when the
machine is equipped with an optional focal point CNC control.

Example: O100;
M102(C-SUS1.0); - ~~------ @
(80 G92 X1270 Y1270;
G00 X20 Y20,
M100; |
E01, .................... @
G01 Y10;

@ The processing condi-
tion file C-SUS1.0 is
selected by “M102
(C-SUs1.0)"

Since 101 is set for
“Pirc No.,” No. 101
- _ piercing condition is
Plarchg aonchions selected.
C-5US16 .
Prc  Pw,  [Wifa)  fincem)
No, . ouly
101 %% ke P L
102 = e ey
103 == L 1 _E%
Edga cwiting conditions Since 201 is set ior
(XT3N "Edge data,” No. 201
Eoge Prc P Pic - edge cutting condition
N [ w ;
> Foa o is selected.
201 »x L L] LET]
202 %= % L L]
207 %% *= LT3
204 e  we e
205 s wma LT




APPROACH AND EDGE CUTTING
FUNCTIONS

The approach and edge cutting functions judge whether or not the
portion to be cut is an approach or edge cut portion from the setup data
of the CNC, and control the laser beam so that the approach or edge cut
can be made under optimum conditions.

Approach cutting function

A4

The approach cutting function controls the laser beam so that a
successful approach cut can be made after the completion of piercing.
This function is effective in preventing a problem when cutting heavy-
gage mild stee! or cutting any type of worksheet by the Aluminum-cut,
Clean-cut*, Air-cut, or EZ-cut* method.

*Clean-cut and EZ-cut accessories are optional.

Cut made by changing
cutting conditions over
specified distance

Pierced point

Cut made under conditions of
processing condition file catled
by programmed E-code number

When approach cutting is performed, normal cutting conditions are’
changed to approach cutting conditions over the specified distance from
the pierced point according to the approach cutting conditions in the
processing condition file. For more stable cuiting, set a lower
approach cutting feed rate.



Edge cutting function

The edge cutting function prevents cutting problems like edge meitdown,

This function is effective in cutting mild steel and other materials whose
- edge is likely to melt down.

The edge cutting function need not be used when the edge is to be cut

by a method that prevents the edge from melting down, such as Clean-

cut®, Air-cut, or EZ-cut* (but can be used without any problem).

*Clean-cut and EZ-cut accessories are optional.

1( =

u Pierced point

=

Slowdown at
Piercing motion exit of edge
at edge

When edge cutting is performed, the laser beam makes a piercing
motion at the edge according to the edge cutting conditions in the
processing condition file, and the norma! cutting conditions are changed
to the edge cutting conditions over the specified distance.

" ’Q The maximum angle for edge control is set at “Work angie” among the
edge cutting conditions. When the edge angle calculated in the CNC is
smaller than the preset value of “Work angle”, edge cutting control is
automatically performed.

The edge angle automaticalty judged by the CNC is not the edge angle
commanded in the program, but is the edge angle commanded in the
program and compensated for the cutting path. The CNC calculates
the edge angle by a different method, depending on whether the cutting
path is compensated for at the left or right side of the laser beam in the
cutting direction.

A-5



A-6

Left-side compensation

When the cutting path is compensated for at the left side of the laser
beam in the cutting direction, the edge angle becomes as shown below.
The edge angle commanded in the program becomes the same as that
caiculated in the CNC.

-<=— : Cutting direction
: Cutting path under normal cutting conditions

; Cutting path under edge cutting conditions
—— G utting program shape

: Edge angie judged
(after compensation)

IStart poirﬂ |End point|

Ed le judaed in left-sid i

Right-side compensation

When the cutting path is compensated for at the right side of the laser
beam in the cuiting direction, the edge angle commanded in the
program becomes different from that caiculated in the CNC. When
right-side compensation is commanded, the CNC forms mimnute blocks
at the edge as shown below.



Minute block formed by

compensation

-==——— : Cutting direction
: Cutting path under normal cutting conditions

: Cutting path under edge cutting conditions

: Gutting prograrmn shape

\‘\\ ‘\\::- A: Edge angle judged
™, (after compensation)

Laser beam

Minute block formed by
compensation

Edge cut processing becomes effective for the data obtained after the
cutting path compensation. When a minute block is formed at the edge,
the CNC assumes the angle of the minute block as the edge angle and
judges the motion of the iaser beam accordingly. The minute biock is
formed during caiculation in the CNC and cannot be confirmed in the
program. The edge angle in the minute biock formed varies with the
shape of the cut to be made and is difficult to calculate.

A large standard value of 150° is set at “Work angle” amang the edge
cutting conditions, so that edge cutting can be performed in the right-
side compensation even when minute blocks are formed. Fully
consider this point when changing the preset value.

Edge cutting is not performed when “Work angle” is 0°. Edge cutting is
performed for all edges and tangents when “Work angle” is 180°. Edge
cutting is performed for all edges but tangents when “Work angle” is
179°.

NOTE

@ “Work angle” need not be set in the approach cutting conditions. Any value
set at “Work angle” is ignored during approach cutting.



Using approach and edge cutting functions

When numbers 201 to 205 are entered at “Appr. data” and “Edge data”
on the CUTTING CONDITION dispiay for the processing condition fite
called by the program, the CNC can make approach and edge cuts
under automatic control.

The necessary approach or edge cutting conditions must be preset at
the corresponding numbers. If any number where approach or edge
cutting conditions are not preset is specified, an alarm occurs during
approach or edge cutting or the cutting is performed under the approach
or edge cutting conditions selected last. The approach and edge
cutting conditions are set on the EDGE CUTTING CONDITION display
for the processing condition file.

Constraint on creation of edge cutting program

A-8

The edge cutting function is controlled by the CNC and imposes the
following constraint in the program:

» The edge cutting function does not operate if GO0 is commanded for
the edge.

NOTE 2

@ When assigning the laser beam cutting path during the creation of a program
with the automatic programming unit, tumn off the output of GOC. When the
program is created under this condition, G00; is not output in the program.

o



“HS: HIGH SPEED” CUTTING CONDITION
FILE

Wé would like to introduce how to execute high speed laser
cutting when selecting “HS" on the “cutting condition file”.

Assist gas may not distribute properly, cutting head may exceed
—Z OT, or the nozzfe may contact with the material if above
utilization is inappropriate.

WHAT IS HIGH SPEED CUTTING ?
“High speed cutting” is valid when “HS” is selected on “Mtrl info"
of the cutting condition file.

“High speed cutting”, compared to “standard cutting”, will not only
eliminate “Z-axis retreating” time during axes fast feed but also
simplifies the internai sequence of M103 and M104, unless you
specifically designate the command.

(The sequence will eliminate unnecessary M-codes, G-codes,
and diversions.)

<Unnecessary diversions>
1. SPECIAL SEQUENCE FOR CLEAN-CUT AND AL-CUT

2. “CW BLOW" SEQUNECE AFTER PIERCING WHEN “THICK”
IS SELECTED

3. M-CODE AND “CW BLOW" SEQUENCE ON COOLING CUT

4. PRE-FLOW TIMER ON PIERCING, AND CUTTING ASSIST
GAS -

5. ASSIST GAS FLOW HEIGHT CHECK SEQUENCE

<Unnecessary M-codes and G-codes>

1. CODE FOR SENSOR ON/OFF

2. CODES RELATED TO ASSIST GAS

3. CODES RELATED TO MECHANICAL SHUTTER.
(only available on trigger osciilators)

As a result, the cycle time will reduce from 0.4 to 0.2 second in
general by simplifying these M103/M104 internal sequences. |
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ASSIST GAS SET UP AND PRECAUTION

HS “Piercing assist gas command” inside M103 will be distributed
on the following two occasions.

1. The very first M103
2. M103 which follows M104M_{eg:M108) or M104Z_ command

.NB} M103 will not distribute pierce command which follows only
M104.

“M104 M_" and “M104 Z_" will reserve “assist gas command” in
advance selfecting the gas kind during axes fast feed and
elliminate M103's gas selection time delay in order to meet high
speed cutting.

“Piercing assist gas” may not be distributed if you insert M180 or
MO0 individually in between M104 and M103 shown as below.

Ensure to insert M108 or MO0 along with M104 on the same block
such as “M104 M180” to succeed the sequence.

-
- =

M104: M104 M180:

M180; GOOX__Y_:
GOOX_ Y . —> M103;

M103;

CAPACITANCE SENSOR SET UP AND PRECAUTION

A-10

Z axis will cancel the capacitance sensing and physically retreat
while axes fast feed under standard cutting.

However, Z axis will continue capacitance sensing and does not
physically retreat on HS (high speed) mode to eliminate the delay
of the Z-axis movement and sensing ON/OFF sequence.

Subsequently, capa'citance sensor will help to maintain consistant
gap between nozzle and worksheet while axes are fast feeding
with the head down. :

Z axis may catch —Z OT if there is a large hole along the axes
feeding path while capacitance sensior is activating.

Please follow the instuctions as below to overcome with this
problem.



Retreat Z axis in advance by inserting M104Z_.

M104: M104Z__:

GOOX_Y__; GO0 X__Y_;
M103; —_— M‘? 03;

Command G33 (Z capacitance mode cancel) after M104 and
feed the axes with G0O. Insert G32 (Z capacitance mode) after
reaching to the destination.

M104; M104;
GOOX__ Y G33;
M103; - GOOX__Y_:
: o G32:
M103:

Z axis sensor may malfunction if you command M108 or MO0
indivisually in between M104 and M103.

Always command together with M104 such as “M104 M_".

M104; | m104 m18o0;

M180; | GOOX__Y__:
GOOX__ Y _: — M103;

M103;
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Appendix B

Safety
Data Sheets

Qil
Shell Alvania Grease 2
Shell Tellus Oil C32
Royal Aeroshell Fiuid 12
Matsumura Neovac SA-H
Lens
Zinc Selenide
Gas
Laser Gas Nitrogen
Laser Gas Carbon Dioxide
Laser Gas Helium
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SAFETY DATA SHEET  SHELL ALVANIA GREASE 2

1. NAME

PRODUCT: SHELL ALVANIA GREASE 2
CHEMICAL NAME: LUBRICATING GREASE

2. PRODUCT/ANGREDIENT

percent  foxicily
SHELL ALVANIA GREASE 2 100 not available
Solvent Refined petroleum oil mist, TWA ACGIH/OSHA 5 mg/m3
hydrocarbons balance estimated oral LDsg > 5 g/kg (rat)

estimated dermal LDgo > 2 gfkg

Litium hvdroxystearate ca. 9
Aromatic Amine 1 oral LOgs 1.8 gfkg (rat)
Sodium Nitrite 0.8 oral LDg 180 mg/kg (rat)

Based upon data available to Showa Shell this product is not
hazardous under OSHA HAZARD COMMUNICATION (28 CFR 1910,

1200} s

3. HEALTH INFORMATION
ROUTE OF ENTRY:

Eye contact: May be irritating to the eyes.

Skin contact: Prolonged or repeated skin contact may cause skin
' imtation.

Inhalation: No specific information.

Ingestion: No specific information.

SIGNS AND SYMPTOMS:
Icritation as above.

AGGRAVATED MEDICAL CONDITIONS;
Pre-existing skin disorder may be aggravated by exposure to this
product.

OTHER HEALTH EFFECTS:

This specific product has not been tested in long-term chronic
exposure tests. The handling procedures and safety precautions
in this MSDS should be followed to minimize employee’ exposure.

B2



4, OCCUPATIONAL EXPOSURE LIMITS

QSHA ACGIH OTHER
- PEL/TWA  PEL/CEILING TLV/TWA  TLV/STEL

No OSHA/PEL or ACGIH/TLV has been established.

3. EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT:

Flush with water for 15 minutes while hoiding eyeiids open. Get
medical attention.

SKIN CONTACT:

Remove contaminated clothing and wipe excess off. Wash with
soap and water or waterless hand cleaner followed by soap and
water. Do not re-use clothing until thoroughly cleaned. If irritation
persists, get medical attention promptly to prevent serious damage:
do not wait for symptoms to develiop.

INHALATION:

Remove victim to fresh air and provide oxygen if breathing is
difficult. Get medical attention.

INGESTION: Get medical attention.

6. SUPPLEMENTAL INFORMATION
fNon identified.

7. PHYSICAL DATA
Boiling Paint °C: NA
Specific Gravity: NA
Vapour Pressure: NA
Vapour Density: NA
Appearance & Odour: amber color, slight odour grease
Solubility in water: insoluble
Melting Point: NA



8. FIRE AND EXPLOSION HAZARDS

Flash Point (CQC) °C: 210 for base oil
Flammable Limit % vol in air: LEL:NA ; UEL:NA

EXTINGUISHING MEDIA:

Use water fog, dry chemical or CO,. Do not use direct stream of
water. Product will float and can be reignited on surface water.

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS:

Do not enter confined fire space without proper protective
equipment inciuding a NIOSH approved self-contained breathing
apparatus. Cool fire exposed container, surrounding equipment
and structures with water.

9. REACTIVITY

' Stabifity: Stable
Hazardous polymerization: Will not occur
Conditions and Materiails to avoid: strong oxidizers

Hazardous decomposition product:

NOx, SQx, COx, and other.unidentified oxygenates can be formed
during combustion. -

10. EMPLOYEE PROTECTION

RESPIRATORY PROTECTION:

A NIOQSH approved regpiratory protegtion equipment should be
used when vapour or mist concentration exceed applicable
standards. '

PROTECTIVE CLOTHING:

Use oil resistant gloves and other ciothing as minimize skin contact.

11. ENVIRONMENTAL PROTECTION

SPILL OR LEAK PROCEDURE:
Scoop up excess grease. Clean area with appropriate cleaner.

WASTE DISPOSAL:

Dispose of in an appropriate disposal facility in compliance with
appropriate regulations.



12. SPECIAL PRECAUTIONS

Store in a cool, dry place with adequate ventilation. Keep away from
open flames and high temperature. Minimize skin contact. Wash
with soap and water before eating, drinking, smoking or using toilet
“facilities.

Launder contaminated clothing before using. Discard leather goods
if they cannot be decontaminated. Wash before eating or smoking.
Observe good personal hygiene.

13. OTHER REGULATORY CONTROL

All components of this product are listed on the EPA/TSCA inventory
of chemical substances.

The information contained herein is based on the data available to Showa Shell and
is believed to be correct. However, Showa Shell makes no warranty, expressed or
implied regarding the accuracy of these data or the results to be obtained from the
use thereof. Showa Shell assumes no responsibility for injury from the use of the
product described herein. ,

DATE PREPARED: 8th June, 1993



SAFETY DATA SHEET  SHELL TELLUS OIL C32

1. NAME

PRODUCT: Teillus Qi C32
CHEMICAL NAME: Petroleum Hydrocarbons

2. PRODUCT/INGREDIENT

percent toxicity
Tellus Oil C32 100 not available
Severaly refined petroleum cil mist, TWA ACGIMH/OSHA 5 mg/m3
hydrocarbons ca.99 oralLD_ >15 g/kg(rat) estimated

Based upon data available to Showa Shell this product is not
considered to be carcinogenic under OSHA HAZARD
COMMUNICATION STANDARD (29 CFR 1910, 1200) (IARC
MONQGRAPH 33).

3 0=

3. HEALTH INFORMATION
ROUTE OF ENTRY:

Eve contact: Expected, at worst. to be minimally irritating to the.
skin.

Skin contact:  Prolonged or repeated skin contact may cause
skin irritation.

Inhalation: No specific information.

Ingestion: No specific information.

SIGNS AND SYMPTOMS:
{rritation as above.

AGGRAVATED MEDICAL CONDITIONS:
Pre-existing skin disorder may be aggravated by exposure fo this
product.

OTHER HEALTH EFFECTS:
This specific product has not been tested in long-term chromic -
exposure tests. .
Lubricating oils are generaily considered to be a tow order of
acute toxicity to humans and experimental animais. However, the
handling procedures and safety precautions in this MSDS should
be followed to minimize empioyee' exposure.



4, OCCUPATIONAL EXPOSURE LIMITS

QSHA ACGIH OTHER
PEL/TWA PEL/CEILING TLV/TWA  TLV/STEL
- smghm -+

{OIL MIST, mineral Severely refined)

5. EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT:
Flush with water for 15 minutes while holding eyelids open. Get
medical attention,

SKIN CONTACT:
Remove contaminated clothing and wipe excess off. Wash with
soap and water or waterless hand cleaner followed by soap and
water. Do not re-use clothing until thoroughly cleaned. If irritation

persists, get medical attention promptly to prevent serfious damage:

do not wait for symptoms to develop.

INHALATION:
Remove victim to fresh air and provide oxygen if breathing is
difficult. Get medical attention.

INGESTION: Get medical atteintion.

6. SUPPLEMENTAL INFORMATION
Non identified.

‘7. PHYSICAL DATA

Boiling Point °C: NA

Specific Gravity: ca. 0.87 at 15/4 °C
% Volatile by wt: NA

Vapour Density: >1 (air= 1)
Appearance: pale yellow liquid
Solubility in water: negligible

Odour: characteristic odour

8. FIRE AND EXPLOSION HAZARDS
Flash Point (COC) °C: -226
Flammable Limit % vol in air:  NA
EXTINGUISHING MEDIA: Use water fog, dry chemical or COs,.

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS:
Do not enter confined fire space without proper protective
equipment including a NIOSH approved self-contained breathing
apparatus. Cool fire exposed container, surrounding equipment
and structures with water.
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9. REACTIVITY

Stability: Stable

Hazardous polymerization: Will not occur
Conditions and Materials 10 avoid: Strong oxidizers
Hazardous decomposition product:

NOx, SOx, CO, and other unidentified oxygenates can be formed
during combustion.

10. EMPLOYEE PROTECTION

RESPIRATORY PROTECTION:

A NIOSH approved respiratory protection equipment should be
used when vapour or mist concentration exceed applicable

standards.

PROTECTIVE CLOTHING:
Use oil resistant gloves and other clothing as minimize skin contact.

VENTILATION: Mechanical equipment.

EYE PROTECTION: .
Normal industrial eye protection equipment should be employed.

« =

11. ENVIRONMENTAL PROTECTION

SPILL. OR LEAK PROCEDURE:
Prevent entry into sewers and waterways. Pick up free liquid for
disposal. Absorb small amount on inert material for disposal.

WASTE DISPOSAL:
Dispose of in an appropriate disposal facility in compliance with
appropriate regulations. '

12. SPECIAL PRECAUTIONS

Store in a cool, dry place with adequate ventilation. Keep away from
open flames and high temperature. Minimize skin contact. Wash
with soap and water before eating. drinking, smoking or using toilet
facilities.

Launder contaminated ciothing before using. Discard leather goods
if they cannot be decontaminated. Wash before eating or smoking.
Observe good personal hygiene.



13. OTHER REGULATORY

All components of this product are listed on the EPA/TSCA inventory
of chemical substances.

The information contained hérein is based on the data available to Showa Shell and
is believed to be correct. However, Showa Shell makes no warranty, expressed or
impiied regarding the accuracy of these data or the results to be obtained from the
use thereof. Showa Shell assumes no responsibility for injury from the use of the
product described herein.

DATE PREPARED: 22nd August, 1994
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SAFETY DATA SHEET  ROYAL AEROSHELL FLUID 12

(FANUC A04B-0800-K326)

SECTION | NAME
' Product Aeroshell Fluid 12
Chemical name Mixture (See Section li-A)
Chemical family Synthetic Ester

SECTION ll-A PRODUCT/INGREDIENT

NO. COMPQSITION PERCENT

P Aeroshell Fluid 12 100

1 Synthetic Ester 95-97 -
2 Barium Dinonyinaphalene Suifonate  2-4 g
3 Sutylated Hydroxy Toluene 1.0-1.5

SECTION' I-B ACUTE TOXICITY DATA = -
NO. ACUTE ORAL LD50 ACUTE DERMAL 1L.D50 ACUTE INHALATION LC50
P Not available

Based upon data available to Royal, component 1 in this product is
not hazardous under OSHA hazard communication.

SECTION Hil HEALTH INFORMATION

The health effects noted below are consistent with requirements under
the OSHA hazard communication standard.

EYE CONTACT . o
Based on presence of component 2 and 3, product is irritating to the A
ayes.

SKIN CONTACT
Prolonged or repeated contact may cause various skin disorders
such as demnatitis, folliculitis or il acne.
INHALATION
Inhalation of vapors (generated at high temperatures only) or oil mist
may be mildly irritating to the nose, throat and respiratory tract.
INGESTION

ingestion of product may resuit in vomiting: Aspiration (breathing} of
vomitus into the lungs must be avoided as even small quantities may
result in aspiration pneumonitis.



SIGNS AND SYMPTOMS
{rritation as noted above. Aspiration pneumonitis may be evidenced
by coughing, labored breathing and cyanosis {bluish skin); in severe
cases death may occur. '

AGGRAVATED MEDICAL CONDITIONS

Preexisting eye, skin and respiratory disorders may be aggravated by
exposure 1o this product.

OTHER HEALTH EFFECTS

This product does not contain any carcinogen as identified by IARC,
NTP or OSHA.

SECTION IV OCCUPATIONAL EXPOSURE LIMITS
NO. PEL/TWA OSHA pelceiing TLvirwa ACGIH T v/STEL OTHER

P Not established™

2 0.5 mg/m3= 0.5 mg/m3 250 1DLH
“Royal recommends the PEL and TLV for mineral oil mist 5 mg/m* TWA,
**Barium

SECTION V EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT
immediately fiush eyes with pienty of water for at jeast 15 minutes
while holding eyelids open. Get medical attention.

SKiN CONTACT

Remove contaminated clothing/shoes and wipe excess from skin.
Flush skin with water. Follow by washing with soap and water. [f
imtation occurs, get medical attention. Do not reuse clothing until
cieaned. :

INHALATION
Remove victim to fresh air and provide oxygen if breathing is difficuit.
Get medical attention.

INGESTION

Do not induce vomiting. If vomiting occurs spontaneously, keep head
below hips to prevent aspiration of liquid into the iungs. Get medical
attention.

SECTION VI SUPPLEMENTAL INFORMATION
© None identified. '
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SECTION Vi PHYSICAL DATA

Baoiling point (deg F) : Not available

Specific gravity (H,O = 1) : 0.92

Vapor pressure (mmHg) : Not available

Melfing point {(deg F) : Not available

Solubility (in water) : Negiigible

Vapor density {air = 1) : Not available

Evaporation rate (N-butyl acetate = 1) : Not available
Appearance and odor : Light amber oil, blight odor

SECTION VIl FIRE AND EXPLOSION HAZARDS
Flash point and method: 440 deg, F COC

Flammable limits / % volume in air:  N/AV (lower), N/AV (upper)

EXTINGUISHING MEDIA

Use water fog, foam, dry chemical or CO,. Do not use a direct
stream of water. Product will float and can be reignited on surface of
water.

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS

Material will not burn unless preheated. Do not enter confined fire
space without full bunker gear (helmet with face shield, bunker coats,
gloves and rubber boots), including a positive pressure NJOSH
approved self-contained breathing apparatus. Cool fire exposed
containers with water,

SECTION IX REACTIVITY
Stabiiity: Stable
Hazardous polymerization: Will not occur

CONDITIONS AND MATERIALS TO AVOID
Avoid heat, flame and contact with strong oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS

Thermal decomposition products are highly dependent on the
combustion conditions. A complex mixture of airbome solid, liquid,
particulates and gases will evoive when this materiai undergoes
pyrolysis or combustion, carbon monoxide and other unidentified
organic compounds may be formed upon combustion.

"k,



SECTION X EMPLOYEE PROTECTION

RESPIRATORY PROTECTION

Use a NIOSH-approved respirator as required to prevent
overexposure, In accord with 25 CFR 1810.134, use either an

atmosphere-supplying respirator or an air-purifying respirator for
organic vapors and particuiates.

PROTECTIVE CLOTHING

Avoid contact with eyes. Wear chemical goggles if there is likelihood
of contact with eyes. Avoid prolonged or repeated contact with skin.
Wear gloves and ather clothing as required to minimize contact.

SECTION Xi ENVIRONMENTAL PROTECTION

SPILL OR LEAK PROCEDURES

May burn although not readily ignitable. Use cautions judgment
when cleaning up large spills. *""Large spills™* Wear respirator
and protective clothing as appropriate. Shut off source of leak if safe
to do so, dike and contain, Remove with vacuum trucks or pump to
storage/salvage vessels. Soak up residue with an absorbent such as
clay, sand or other suitable material; dispose of properly, flush area
with water to remove trace residug. *"“Smali spills™" Take up with
an absorbent material and dispose of properiy.

WASTE DISPOSAL

Dispose of as harardous waste DOOS based on barium content.
Unless extraction results show less than the EPA limit,

ENVIRONMENTAL HAZARDS

Under EPA-CWA, this product is classified as an oil under section
311. Spiiis into or leading to surface waters that cause a sheen must
be reported to the National Response Center. Under SARA Title lil,
section 313, this product contains barium compounds.

SECTION XII SPECIAL PRECAUTIONS

SECTION Xitl

Store in a cool, dry place with adequate ventilation. Keep away from
open flames and high temperatures.

Wash with soap and water before eating, drinking, smoking or using
toilet facilities. Launder contaminated clothing before reuse.

TRANSPORTATION REQUIREMENTS

Department of transportation classification: Not hazardous by D.D.T.
regulations
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SECTION XIV OTHER REGULATORY CONTROLS

The components of this product are listed on the EPA/TSOA inventory of
chemical substances.

The information contained herein is based on the data available to us and is believed to
be correct. However, Royal makes no warranty, expressed or impiied regarding the
accuracy of these data or the results {o be obtained from the use thereof. Royal
assurnes no responsibility for injury from the use of the product described herein.

DATE PREPARED: 15th April, 1993

B-14



SAFETY DATA SHEET MATSUMURA NEOVAC SA-H

(FANUC A98L-0040-0093/1.0L6)

Section | — Name

IDENTITY (As used on Label and List)
NEOVAC SA-H

Manufacturer's Name
MATSUMURA OIL RESEARCH CORP.

Section |l — Hazardous Ingredients/ldentity Information

Hazardous Components

{Specific Chemical OSHA PEL  ACGIH TLV Other Limits % (optional)
identity ; Common Name Recommended

(s) ,

Alkyl diphenyl ether nfe " . nfe n/e 99
n-Octadecyi-3-(4- nfe nfe nfe 1

hydroxy-3,5-di-tert-
butyiphenyl) propionate

* Hazardous Components : None present
nfe = none established

Section lll - Physical/Chemical Characteristics

Boiling Point (°C/mmHg) Specific Gravity (H20 = 1)
180/0.1 _ 0.900 (15/4°C)
Vapor Pressure (mmHg/°C) Pour Point (°C)
3x 107 /50 -15.0
Vapor Density (AIR = 1) - Evaporation Rate (Buty! Acetate = 1)
’ ' <1
>1

Solubility in Water :
Negligible

Appearance and Odor :
Light yeilow, viscous liquid with slight oily odor
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Section |V — Fire and Explosion Hazard Data

Flash Point (Method Used) (*C) Flammabie Limits
300 (COC) LEL : 0.2 %, UEL : 6.0 %

Extinguishing Media
Dry chemical, CO,, Foam

Special Fire Fighting Procedures
None {Same as other mineral lubrication oil)

Unusual Fire and Explosion Hazard
Handie as a flammabile liquid.

Section V - Reactivity Data

Stability Unstable Conditions to Avoid

Stable x ‘|  High temperature exceeding 300°C
Incompatibility (Materiais to Avoid) -, . Strong oxidizing agents
Hazardous Decomposition or Byproducts CO on incomplete combustion
Hazardous May Occur Conditions to Avoid
Polymerization Will Not Occur | High temperature exceeding 300°C

Section VI - Health Hazard Data

Route (s) of Entry : [nhalation ? Skin ? Iingestion ?
No Yes (Slightly) Unlikely

Health Hazards (Acute and Chronic)
Acute Oral Toxicity : No information
Skin irritation : Mildly irritating

Carcinogenicity : NTP ? IARC Monographs ? OSHA Regulated ?
No No No

Signs and Symptoms of Expiosion
None nomally encountered

Medical Conditions Generally Aggravated by Exposure
Unknown .

Emergency and First Aid Procedures
Skin : Wash with soap and water.
Eye : Immediately flush eyes with plenty of water for at least 15 minutes.
inhalation : None nomally encountered
Ingestion : Use emetic procedures. Contact a physician immediately.

e



Section VIl - Precautions for Safe Handling and Use

Steps to Be Taken in Case Material is Released or Spilled

Waste Disposal Method
Controlled burning.

Precautions to Be Taken in Handiing and Storing
Keep away from heat, sparks and flame.

Other Precautions

None

Remove all sources of ignition. Collect waste in closed drum for disposal.

Section VIit ~ Control Measures

Respiratory Protection (Specify Type) -
Not normally required

Ventilation : Local Exhaust =~ - Special
Not normally required None
Mechanical (General) Other
Desirable None
Protective Gloves Eve Protection
Rubber

Other Protective Clothing or Equipment
None

Work/Hygienic Practices ,
Wash thoroughly after handling.

Goggles

DATE PREPARED : 1st November, 1992
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SAFETY DATA SHEET ZINC SELENIDE

(Laser lens and oscillator
inside mirrors)

A. GENERAL INFORMATION

Trade name Product code
ZINC SELENIDE 29652-29686
Chemical name Molecular weight
ZINC SELENIDE 144.34

Formula

nSe

B. HAZARDOUS INGREDIENTS T

Material or component | CAS # WT % Occupational exposure limits
Selenium 7782-49-2 | 45.3 ] TLV-TWA 0.2 mg Se/m3
Zinc ' 7440-66-6 | 54.7 5 mg ZnO/m? as fume

TLV-STEL 10 mg ZnO/m? as fume
WACGIH  EOSHA

C. FIRST AID MEASURES

INGESTION .
If conscious give large quantities of water and induce vomiting, contact a
physician.

INHALATION '
If dust or fume are inhaled, terminate exposure and move to fresh air immediately,
contact a physician.

SKIN
Ciothing contaminated with selenium compounds or fumes should be remwed and
the skin washed abundantly with soap or detergent and water. {f irritation occurs,
contact a physician. .

EYES
Fiush with plenty of water, contact a physician.

K



D. HEALTH HAZARDS INFORMATION

PRIMARY ROUTES OF EXPOSURE
inhalation and oral ingestion.

ACUTE TOXICITY

inhaiation

LCs Inhalation rat : > 5 mg/1 air.

Selenium dioxide (SeQy) fine dust and fumes are irritating for eyes, nose and throat.

They may cause breathing problems.
Hydrogen Setenide (HzSe) can cause damage to the lungs.
Hydrogen Seienide (H>Se) may cause puimonary oedema.

Ingestion

LDsgg Orai rat : > 2000 mag/kg B.W.
A high intake of Zinc selenide (ZnSe) may cause gastrointestinal disorders.

Skin

LDsg dermal rat : > 2000 mg/kg B.W.
Selenium dioxide (Se0,) and Hydrogen selenide (H,Se) affect the skin.

Eyes

Selenium dioxide (Se0;) and Hydrogen selenide (H.Se) irritate the eyes.

[RRITATION/SENSITIZATION

Allergic skin reactions could occur.

MEDICAL CONDITIONS POSSIBLY AGGRAVATED

In the worst cases, i.e. by accidents, inflammation of the mucous membranes
especially the respiratory organs may lead to loss of smell, nose bleedings and
catarrhs.

SYMPTOMS OF CHRONIC Se POISONING
— Garlic smell of breath and perspiration

— Marked paleness

~ Coated tongue

- Nervousness

— Gastro-intestinal disorders

~ Skin disorders.

E. FIRE AND EXPLOSION DATA

Flash point °C Auto ignition °C Flammable limits in air
temperature (% by vol.)
Not applicable Not applicable Not applicable

No risk of fire neither explosion in normal handling conditions.
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F. PRECAUTION — PROCEDURES

FIRE EXTINGUISHING AGENTS RECOMMENDED
Any, preferably dry chemicals, carbon dioxide or foam.

FIRE EXTINGUISHING AGENTS TO AVOID
None

SPECIAL FIRE FIGHTING PRECAUTIONS
During fire fighting use an approved respirator for selenium dioxide (SeQOz)

ENGINEERING CONTROLS
Provide adequate local airexhaust where dust and fumes are formed.

NORMAL HANDLING
Avoid contact with skin and eyes or breathing the dust.
Avoid any contact with acids.

STORAGE
Avoid contact with acids.

SPILL OR LEAK
The spilled material should be collected wuthout creating dust and used or returned

for recovery. 3o

PERSONAL HYGIENE
Avoid ingestion, inhalation and contact with skin.
Practise good housekeeping and personal hygiene procedures. No eating, drinking
or smoking in work area. Wash hands thoroughly before eating or smoking. Take
a shower and change clothes at end of shift. Do not wear contaminated clothing
home. Do not use compressed air for blowing dust off clothes or equipment. Keep
workfloors ciean by vacuuming. Avoid irritation by other products when handiing
zinc selenide.

GENERAL
Periodic urinalysis may be helpful.

G. PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTION
Dust mask or full face mask where needed.
Only approved equipment should be used.

EYES AND FACE
Goggies and dust mask or full face mask where needed.

HANDS, ARMS AND BODY
Wear gloves and right-fiting overalis.

OTHER CLOTHING AND EQUIPMENT
— In case of fire : rescue mask : Drager type B 105 st. or equivalent.
- Hydrogen selenoid H,Se monitoring : Multigas detector Drager Mod 21/31 or

equivalent.




H. PHYSICAL DATA

Material is (at normal

conditions) :
[ liguid = solid
[ gas mEEE

Appearance and odor

1 Yellow transparent

Odorless

Packing

heat sealed under plastic
and packed in cardboard
boxes filled with shock
absorbing material

Boiling point °C Specific gravity Vapor density
not applicable Ho0 = (AR = 1)
Melting point °C 5.26 not applicable
1525%

Solubility in water pH Vapor pressure
% by weight mmHg at 20 °C
insoluble not applicable not applicable

Evaporation rate

not applicable

% volatiles by volume
(at 20 °C)

not applicéble‘

I. REACTIVITY DATA

Stability

[ unstable

H stable

Conditions to avoid
Immersion or contact with acids.
Temperatures above 500 °C

incompatibitity (Materials to avoid)

All conditions with HpSe-formation risks : acids, oxidizing agents, ...
Avoid any contact with acids !

Hazardous decomposition products

When heated in air (in case of fire), toxic fumes of selenium oxide (SeQO,) and zinc

oxide (Zn0O) are formed.

When reacted with acids highly toxic and flammable hydrogen seienide (H,Se) is

formed.

Hazardous polymerization

[J may occur

M wili not occur | none

Conditions to avoid
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J. ENVIRONMENTAL

EPA : Superfund Amendments and Reauthorization Act of 1986 ("SARA”)

1)

2)

3)

Sections 302 and 304 {Emergency Planning and Emergency Release Notifications)
a) CERCLA Hazardous Substance M Yes O No
Reportabie quantity : Se:11b:Zn:11b
b} SARA, TITLE Il
EXTREMELY HAZARDOUS SUBSTANCE [0 Yes H No

Reportable quantity (RQ) : N.A.
Treshold Planning Quantity (T.P.Q.) : N.A.

Sections 311 and 312 (MSDS Submission and Inventory)
OSHA HAZARD CATEGORIES R

EtusmaLsIageEnysmaLQLtiealm_nazam

pure [ | fire hazard O
mixture O suden release of pressure a
solid [ | reactive O
liquid O immediate (acute) health hazard [ |
gas 0 delayed (chronic) health hazard O (not available)

Sections 313 and 40 CFR Part 372 (Toxic Chemical Release Report)

Notification (section 372.45) : If [ } Yes is checked in this section, this product
contains one or more toxic chemicals subject to the reporting requirements of
section 313 of Title il! of the Superfund Amendments and Reauthorization Act of
1986 and 40 CFR Part 372.

Specific Toxic Chemicals Listing []Yes W No

Chemical CAS number : N.A.
Chemical category : —

Weight % : > 99 %"
* This product contains no other toxic chemicals in excess of the applicable "de
minimis concentration" as specified in § 372.38 (a).

Waste disposal methods must comply with federal, state, and local disposal or
discharge laws.
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K. REFERENCES

PERMISSIBLE CONCENTRATION REFERENCES

— OSHA (U.S. Occupational Safety & Health Administration, Time Weighted
Average). CFR, January 19, 1989 § 1910 amended Z LIST.

— ACGIH TLV - TWA - American Conference of Governmental Industrial
?gg;enists (Threshold Limit Vaiue - Time Weighted Average), edition 1988 -
HAZARD INFORMATION REFERENCES
- Occupational Health Guideline for Chemical Hazards
~ US Dept. of Health and Human Services (DHHS)
— US Dept. of Labor (NIOSH) Publication 81-123

- RTECS : Register of Toxic Effects of Chemical Substances, NIOSH, edition April
1989

REGULATIONS REFERENCES

— CERCLA (Comprehensive Environmental Response Compensation and Liability
Act-1980 42 (.S.C. 9601 et seq )-Hazardous Substances List-40 CFR Table

302.4
— SARA (Superfund Amendments and Reauthorization Act of 1986)
Extremely Hazardous Substances List-40 CFR Part 355
GENERAL
- R.A. Zingaro and W.C. Cooper
— Van Nostrand Reinhold Co 1974

L. ADDITIONAL INFORMATION

This Material Safety Data Sheet should be made available by the buyer to each of
buyer's plant warkers.

The buyer assumes alf risk in connection with the use and handling of the material.
The seller assumes no responsibility or fiability in connection with the information
supplied in this sheet or for any damage or injury caused by the material; reasonable
safety procedures should be followed. The seller assumes no responsibility for injury
or damage caused by use of the material even if reasonable safety procedures are
followed. The information contained in this sheet is developed from what is believed
to be accurate and reliabie sources but the seller makes no warranties, either

of the data contained herein.

expressed or implied, and assumes no responsibility for the acCuracy or completeness

PREPARED BY SOGEM-AFRIMET INC.
DATE PREPARED : 19th March, 1990
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ELLAIR LIQUIDE zgﬂa

MATERIAL SAFETY DATA SHEET

PRODUCT INFORMATION

PRODDCT. ccrevvvsersttacssvascaes  IASAL 1
mm-...--..."........... LASAL 1

EYNONYMS . o v ssmnssrresnssnrnens PR
m.........-..... --------- N,
mmx

eoreriernmn ...........::::::::: (514) 8781667

m UK cavsnssassrnovvontan m Laner Gan
A Far M #oevvvcnessorerrasess UN 1068

HAZARDOUS INGREDIENTS

CHEMICAYL YDEWITTY CORCENTRATION cas # 1LD(sS0) 1e(50)
Hitrogen 99+4 T71-37-9 Nene Nexa

P IOAL STATE. - c-vvnecaevsasers Gaf under prespure
mmm............ Colarlens, odorless gas

COOCR THREGKKD o vvciooravrvress COOClewy
mmvm- Not applicahle (gas)
2%61'(: = phove the writical tsperature
987
Not applicable (gas)
-195.803°C
-210.002°¢C

m:appliz:ablz(ga:)
@ 1 afm 1.1805 K3/

OF WATER/OIL
DISIRIEITICN. - - . -. .. escmnesere @ 20°C BRmeen Comfficient = 01557

FIRE OR EXPLOSION HAZARD

=

2571-0653-0



MATERIAL SAFETY DATA SHEET

CEIERONAT T N. e avnesssnssnesaa. Notflawmable gas
UPPER EXPLOSION LIMIT (& BY WXL} Nonflammable gas
IOWER DXPLOSICN LIMIT (N BY VL) Nonflammble gas
ADTO-TGNTIION TREEHATURE....... Nonflxmable gas
FLAMOEIIITY CCASSIFICATION..... Nonflammanle gze
HAZARDOUS COMECSTION MREDUCTS... Nemflammable gas
EFLOSION DATAccrevsntesressnsss Nonflamable gas
SENSTTIVITY 0 STATIC DISCHARGE. No

CHEMIOAL STABILITY . vvucvccacaaaaa Stable
DEIMPATIRILE MAIERIALS . . ccenevean Nong
ORDITIONS OF REACTTIVIIY..ncea... Nooe

BAZARCIYY; DEMPOSITION PRODUCTS. Rome

TOXICOLOGICAL PROPERTIES

|
i

SKIN ABSCRPTIOM .. ceuacsosssess NO

EYE . ceiiruvenscsssacancnncan . Mo

Effects of expasure to mmmutﬂﬂsplﬂt}nmm
WENRCi oSS

P ATION. - cnenvemrsanacncaan
mtm:uxm:yfxlifemm dirrinens, labored hreathing and eventual -
DNGESTION. oo ac e e tetecccnsmnnn =
ANOTE OVER EXPQSURE EFFELTS...-- LASAL 1 is oomtoxic bar the liberation of a large anogit in & confined
aswa could displace the amxnt of cxygen in air necessary to mpport life,

CRNIC OVER EXFOSRURE ZFFELTS... HKone

2971-0653-0



LASAL 1

MATERIAL SAFETY DATA SHEET

TRRITNEY OF PRIXXT....-caaeees NO

SENSITIZATION 10 MATERIAL...-... No

CRACINCGENTCITY, REPRIOCCTIVE

PR S vaveee- “sesreesrmaraanes None

TERAIUGENICTTY, MITAGENICITY.... No

TOICALGICALLY SINEFGISIIC
PRI S canaransmmracasossans Nooe

SPECIFIC BGINEERDE CONIRLS: LASAL 1 is noncorrowive arxd say be used with any comen structhuzal

IEAX N SPILL PRXENIRES: mmmlfzmaﬂa:e:ﬁam Use aperopriats protective
equipnae, If lesak is m«mmﬁ.m closest Canadian Liguid Air locaticn.

)

WASTE DISPOSAL: Jo not attarpt to dispose of waste or urused quarrities, Rerturn in the shipping containes
1 i valve ortlet pld or carm secured and valve iem in place to
ocatiom. .

HANDLING PROCEDURES AND FPOXTTPWENT: ﬂzmlymuzu-w::ﬂmm Valve protection cape must recain
in place mnles contairer i secured wit . valve astler pipad to use point. Do not dngalideermu
cylinders. asamtablghamltmck.:::cyb.rﬂz:m u-ea.p:a reducing regulator when
connecting cylimder to lowusr pressce (3,000 peig) piping or systems. rot hest cylindsr by any ceans

the di from the Cylinder, Uaeadnd:vﬂveu'tminﬂndim:ge
1line o prwvent harardous beck flow into the cylinder. Do rot tasper with (valwe) safety device. Cloae
valve after sach use arxd when eopocy.
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LASAL 1

MATERIAL SAFETY DATA SHEET

STIORAGE REUIREDMENIS: Protect cylinders from physical dasmage. suzej.-anl.c‘.ry.uﬂ.l-m:.\.htadm
zay fran heavily trafficioxd aress ad emwcgency exits, Do not allow the tempereture whete :-{

are stored to eaeed 52°C. qmunm@mmmemmmf

being kocked ovar, Pull and epty cylinders should be sepegated. Usw a “first in - firse am® iverory

mystam to prevent full cylinders being stored for exxussive pericdy of Tine.

SPECIFIC FIRST AID PACCEDURES: FROMPT MEDIOAL ATTENTION IS MANOATORY IN AL CASES OF OVER EXPOSURE TO
IASAL 1. RESCUE PERSOREL SCID BE FOOUTPPED WIDS SELF-CONTAINED EREATHING APPARRIUS.

Inhalation: Consclous persons should be assistad to an uncoraningtsd area axd inhale fowah air. Quick
raoval fran the comtaminated! arwa s most inportant. Onconscicis perects ahould e moved ¢t
uncoctaminated area, given aesisted resuscitazion and supplatenti) oxygen. Further treatment ahould be
syoptomatic and suppartive.

PREPARATION INFORMATION

PFREPARFD BY . ccuonseenssnnwrsnnnnnas ‘.!.tr and c\lll‘_-ty Assurance D.plmt
Plﬂu m Of mm--...---.. (51‘) .‘2-5‘31

DATE PREPARED., covevvrwvrevavwasrans s-Pt..b‘r 1988

LAST RFVISION DATE....... weceies-e July 15 1993

FOR INFORMATION OR MSDS, PLEASE comu YOUR LOCAIL C.L.A. CFFICE OR DISIRIBUTOR.

FuE INFORMATION, RECOMMENDATIONS AND DATA CONTAINED IN IKIS DOCIMENT ARE INTEXDED TO BE
USED BY PROPERLY TIRAINED AND QUALIPIED PERSONWNEL OKLY AKD AT IEEIRK SOLY RISKS AND
DISCRETION. THE INFORMATION, RECOMNENDATIONS AND DATA BEREIXK CONIAINED ART DERIVED FROM
SOURCES WHICHE WE BELIEVE TO BE RELIARLE., NOWEVER, CANADIAN LIQUID AIR LID. MAKES NO
EXTRESENTATION AND GIVIS MO WARRAKRTY OF ANY EIKD WEATSOEVER WITH RESPECT IO IBEIR ACCUKACY
OR COMPLETENESS AND ASSUMES NO LIASILITY FOR MGIS OR LOSS ARISING DIRECTLY OR INDIRECILY
FROM THEIR USE, WHETHYR PROPER ORX IMPROPER. :

2971-0653-0 4



" AIR LIQUIDE
A" Houee

MATERIAL SAFETY DATA SHEET

2ER0

ALCTENTS

PRODUCT INFORMATION

maa REIGHT . cccassnesannnes
PRCOUCT USE. vvevvctcasmossa-nsen
MforWhoeraana. eessasesia

CREMICAL IUENTITY
Carivry Dicveiche

PHYSICAL DATA

PEYSICAL STATE..vevvesscomnacnnn
AR, ARD APPEARANCE .« veessvsnsn
R THRESRI D . vceen-caas ceavss

VARIIR DENSITY (Ai=l)-eeecanen- .
BOTIING PO e 4 vnsnnnaoannn- ..
FREEZING PORRT . veevanssoncsaaans

DISTRIEITION. ccovvonmnonvansan

Liguid and gas wxier pressure
olerless, odorless cas
alorlesy gas

(g2s]

Mot applicable
@ 21.1°C = 5900 kPFa
1.65

mtapplimble{ )

Sub) imatiion nnm?:—ms'c
-56.57°C €@ 515&?4

Not. zpplicab nJ
!1S’c=19?7q/

@ 20°C Bmsen Coefficieat = ,B704

FIRE OR EXPFLOSION HAZARD

CXOITICNS OF FLAMASILITY ...t0n

2971-0655-4
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LASAL 2

MATERIAL SAFETY DATA SHEET

MEANS OF EXTINCTIN. v vevennve. . NOOFlammable qas
FLASBPOINT AND METLD
------ detavsnmnunsen w

IOWER EXPLOSIR LIMIT (% BY L), Noaflamreble gas
ADTO-TGNITION TEMPEFATORE. ....... Nonflamakle gas

FLAMMARTLITY CLASSIFICATION. ..... Nonflamahle gas
FAZARDCIS COMEUSTION PRCINXCTS.... Nonflmesabhle cag
gas

SENSTTIVIIY 10 SIATIC DISCEARGE.. Mo

DCOPATIRE MOIERTALS ..o v veeen- Nonm

CDITIONS OF REACTIVITY ccocsee, Noom
BAZ X8 DEXMPOSTIITON PROOOCTS Moo

TOXICOLOGICAL PROPERTIES

ROJTES OF ENTRY

SKIN CONIACY s v eceoneccnnn veees Mo

SKIN ABSORPTION. e cvenneenn. o

s ORI crverseseacacan No

DAL AT TN s vcnnrtsanmmanns -« Llow eoncentrations (3-5 enlar ¥) cause increased arc! hmadache.

ACUTE OVER EXPOSUFE EFFECTS..... LASAL 2 is the most poserful cerebral vasodilasor known. Inhaling large
cohoezrarions couges rapid ciroulatary insufficiency leading to coma and death.

amcwhzfﬁemmm... Chronie, hamful effects arm ot koown foon repestsd inhalarion of low
m axentrations.

2971-0656-4 ' 2
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LASAL 2

MATERIAL SAFETY DATA SHEET

TRA = 5,000 Molar PPM; STEL = 30,000 Molar PPM (ACIZIH 1992-1993)

m@' PROOICT. ceenann.. Haxw
mmmm -------- No
CARCINCGENTICTTY, REPRIDOCTIVE
m........:..-.." ----- sea. NOXE

CTTY.uea DHNexee

TERATCGENTCYTY,
mmmc
PRI IS e venvmavaves essavasaes NCOR

PREVENTIVE MEASURES

Safmty gogles or glasses, safety shoed,

FERSCNAL PROTECTIVE FUIPMENT

§

SPECIFIC BNGDEERING CONDROLS: Dry IASKL 2 can be harxiled mogt common structiral materials, Moigt
LASAL 2 in coxyoaive by its formation of carbonic acid., For these applications, 316,309&:!310
stainless stemls may be used as well ay Hastelloy® A, 8 & © and Momele. Ferrous nickel alloye are
Slightly coxryodad. _

nmmmzumnﬁ;nmmuddm.

LEAK AND SPTLL PROCEDURES: Evacuate all pereonwml from affected area. Use appopciste procective
emiyment. If leak is in user's equipment, be certain to pooe piping with an inert gas pricr to
mm. IZ laak is in cotainer ar container valve, contach the clomeat Canadian Licquid Air

WASTE DISPOSAL: Domtattmtod:.spueeefusteorm;sadmw Reuznmtheﬂuppugm
1. lad, with anv e outlet pl arxd valvm
mmmummmzxmmm For energency disposal, wmmcwmmmm

2971-0656-4



MATERIAL SAFETY DATA SHXET

STORNGE FEQUTREMERTS: Protect cylinders from physical damage. Store in axl, dry, well-ventilated area
of men comtugtible construction aqy froz beavily trafficisd areas and emesgency exits. Do oot allow
the tageratoe where cylindess are scored to exoesd S24C.  Cylixess sust be stoxred upright and fimmly

secured to prevent falling or being loncked over. Full and eepry cylinders sheld be segregated. Use 2
*“firar in - firwe aut® inventory eystem to pevwt full cylirders being stored for ecseaive pericds of
tige,

TG QASSIFICATION . e c e ceee e a ve 2.2

HP CASSTIICATION. cvvsvsvmnnnan== &

SPECIAL SEIFFING IDNFORMATION: Alumys secure cylinders in an upright posicion hefore transpocting thee.
NEVER trunspxter cylinders in trunks of wehicles, eclosed vans, TxUCK cahs or in passerper compartmenrs,
Transpcxt cylinders sscured in open flatbed ar in open pick-up type vehicles.

mmmm: PPOMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVER EXFOSURE TO
IASAL 2. RESCUE PERSONTL SHOXULD BE EQUIPPED WITH SELF-CINTAINED BREATHING AFFARKIUS.

Inhalation: Consclous perscos shaild be aseistsd to an wncontaningted area and inhale fresh air. Quick
remova]l from the comraminated area i oost ioporvant.  Unerescions persons should be poved to an
uneonraminated aves, given aseisted recuccirarion and supplementa]l ocygen. Assure that vomited saterial
coes not cbetruct the airuay by use of positicmal drainage. Maxtical assistance ehould be sought
mly.

PREPARATION INFORMATION

PREPARED BY..vcsneevsvsannmanavasa Safety and Quality Assuracce Department
PEONY. NUMBER OF PREPARER....cc.0:. (S514) 842-5431

DATE PREPARED. . ...cvvrvvsevsonsvans Septeaber 1988

LAST REVISION DATE .. - .ccuaucamnaas July 15 1993

FOR INFORMATION OR M3IDS, PLEASE CONTACT YOUR ILOCAL C.L.A. QFFICE OGX DISTRIBUTIOR.

INE INFORMATION, RECOMNENDATIONS AND DATA CONTAINED IN THIS DOCOMENT ARE INTINDED TO BE
USED BY PROFERLY TRAINED AND QUALIFIED PERSONMEL GNKLY AND AT TEEIR SOLY RISKS AND
DISCRETION. TER IKFORMATION, RECOMMEKOATIONS AND DATA HERFIN CONIAINED ARE DERIVED FROM
SOURCES WEICH WE BELIEVE TO AF FTLIAARIE, EKOWEVER, CANADIAN LIQUID AIR LTD. MAKEE NO
REPRESENTAIION AND GIVES FQ WARRANLY OF ANY KIND WEATSOEVER WITH RESPECT T0 TEEIR ACCURACY
QR COMPLITINESS AND ASSUMES KO LIABILITY FOR DANAGES OR 1.0SS ARISING DIRECTILY QR INDIRECTLY
FROM IEEIR USE, WEETHR PROPER OR IMPROPER.

¥

2371-0658-4 4
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MATERIAL SAFETY DATA SHEET

PRODUCT INFORMATION

PROOTCT - e e <o - - - ceesesacssensens.  LASAL 4
LASAL, 4

mm m.oﬂitq LE L AR )
HANUFACTURER'S BAME.+vcsess
HANUFACTURER 'S ADCRESS. -

SEdsapesssEasaTsananTENTY

ERERGENCY
MOCECOLAR WEIGHT. cavece-
PRODOCT O8F.vcecnccnanss
- S -
CHEMICAL JDENTITY CNCENTRATTON Qs ¥ 1D{50) Lc(so0)
Helium 95+4 T440-59-7 o Fone
PHYSICAL DATA
PHYSTCAL STATE . vccecew" wesncsnnes Ganm uxier pressure
COOOR, AND AFPEARANCE. o< n v v e e Colorless, odorless gas
COCUR, THIESHED. .. o euceonccnas odcrlesd
SPECIFIC GRAVIIY...cssesseeeesa. Not applicable {(gam)
VAPJIR PRESSRE........ sasessees Not applicable (gas)
VARCUR DENSIIY (Rir=l}eacseveass 132
EVAPORATION RATE....40-s22=---.. MNOt applicable (gas)
BOILTNG POINT.-ccvvvccnrenua eeean -268.96°C
FREETIRG POINT. cicvuusssuvsrnaes —271.387°C @ 3013 kPa
ﬁ---..t‘.......-..u..-. -------- lbtl;pliﬂbl! (gas)
DENSITY (G/tml)eeunnnns ceenasnaa. B 15.3%C = 167 kg/o’
COEFPICIENT QF WATER/OIL
DISTRIBUTION.....cccnccccnanan 2 20°C Bmeen Cefficieat = 0086

FIRE OR EXPLOSION HAZARD

ONDTTICONS OF FLAMMABITIIY.. .. .. Nenflarrable cAs

2971-0662-9



LASAY, 4

MATERIAL SAFETY DATA SHEET

MERNS OF BECDNCTIN. cevcnnvraees Yoaflammable gas
FIASHFOINT AND MEYHD OF
DETERONATTON. s v v vevnrasccnanns NonZlarmable gas

UPPER EXFIOSION LIMIT (% BY WL} Noxoflacmahle gas
IONER EXFLOSTON LT (v BY WIL) Nemflammable gas
ADTO-IQIIION TEMPERATURE....--. Noaflammable cas
FINAAETILITY CIASSIFIOAIIN..... MNenflamable cas
FAZARDOOS COMBUSTION PRIXKCTS... Mooflmwable gas
EXPIOSTON DATA. svvnseasvesssnses NORElamable gas
SEGITIVITY T0 SIATIC DISCHMARGE. No

CIEMICAL STABILITY..vevrves=saenss Stabla

CRADITIONS OF REACIIVIIY.ccevenny Norm

FAZARDCDS DECTMPOSITION PROCTS. Nexe ™
TOXICOLOGICAL PROPERTIES
KUTES OF INTRY
SKIN COONTALT e e cvnaccncaassnae No z =
SKIN ARSCFPTTON. oo oo iveaean Ne
| o SRR o
INEALATTN e e v v vunamncsessn-aan Effects of emgesure to high concentraticns @0 as to displace the oxygen
in the air necessary foxr life are headache, dizzinese, labored hreething and eventual unconsciousness.
Ereathing mixtures of LASAL 4 with adequate axygen to suppet life mxdifies the voloe eound so that it
is higher “pi-ched®.

wmmm..... IASAL(umhxﬂnlmmmafalugemwaan{m
cadd displace the aount of oxygen in air necessary to auppent life.

CERONIC VER EGOSURE EFF=CTS... Nome :

2871-0662-9



LASAL 4

MATERIAL SAFETY DATA SHEET

EXROSIRE LIMITS  scuvesanne senans LASAL 4 is defined 32 a sinple asphyxiant. Oxygen levels abculd ro
o mmintained st grester than 18 rolar poroent &t nocmal iz

anwospheric preseaue
wiich iy equivalent o a partial feessure of 135 mm Hy. (AOGIH 1992~
.-1993).
IRFIIACY GF PRII T .eseveaneens JEXWER
SENSITIZATION 10 MATYRIAL. co.... MO
ma::ucnr FEPRIUCTIVE
None

IS cccatsuamnsansasncmnna LR

, MIDNENICTIY. ... No
C
PR v e e e e eeeemmmeme e veves Nome

PERSNAL PROTECIIVE EXIIPMENT: Protective gloves

SPECIFIC ENGINFERING CONTRCOLS: LASAL 4 is noncorrowive and sy be used with any comoon structursl
material. .

IFRK AND SPILL PROCEDURES: Evacuate all perwonrel from affected ared. Yse appropriate protective
spuiment. If lsak is in cormaines or contairner valwe, cmtact the closeer Canadian Liguid Adr locatien,

HWASTE DISPOSAL: Do not attempt to d;lpuue cf vaste or umsed quartitiss. !:tu:n in the shipping comeaings

Ecperly laheled, with any ot pl or c3pe secured and in place to
um;nnemmfwmm For emergency disposal, munclmtmuqudm

BANDLING PROCEDURES AND EQUIPMENT: Use only in well-ventilated areas.’ Valve protection caps amust remain
mﬂmmmummmNmmmmpm- Dum!:d.ﬂg slide e rall
Cylinders. U= a suitabla hand truck for cylinder movamsnt. Use 8 pressurw rectucing regulatar when

eylum:t:nj.a-a:-p.-.um(duxl ) piping v eywtams. Do not heat cylinder by any ceans
discharge afpmd.c::!zmpxg Pih.rdz:. U:ead:n:kvalvnor:npmtgdudu:ge

:'.ﬂ:n:heqlm:hr Do oot tarper with (valve) safety devics. Cloge

2971-0662-9



MATERIAL SAFETY DATA SHEET

STORAE ROQUIFEMENTS: Procect cylinders from phyeica) damage. Stare in cool, dry, well-ventilgred area
swy froo beavily trafficled aseas and mmgetcy exits. Do oot allow the tempesature whece cylinders
ame stowd to ecaaxd 52°C.  Oylinders must be stored wpright ard fimely gecured to prewent falling or
being koxded over. Pull and exgxy cylindery should be sagragaved. Use a “first in - first o™ imeneory
sywtam to prevent full cylinderw being stored for exoessSive pericds of time.

HP CTASSIFICAIION. caearessrccancess A

SPECIAL SEIPPING INFURMATICN: Aluays secure cylirdesw in an upright position before transporting thes.
MEVER tramsport cylinders in truxhe of i ¢+ enclomed vans, tTuck cabe ar in paseenger compartments.
Tracsport cylinders secursd in open flatbed o in open pick—up type vehicled.

SPECIFIC FIST AID PRCEDURES: PROMPT MEDICAL ATTENTION IS MAMOATORY IN ALL CASES OF OVER EXPOSURE TO
IASAL 4. RESCUE PERSONNEL SHOULD XE EQUIFPYD WITH SELF-CONTAINED BREATHING APPARATUS.

Ichalation: C(onecioss perscas shoslid be assistad to an uncontamineted aree and inhale frosb gir. Quick
raoval fras the oorravineatad arer 10 soer Lmortant. Unconscious perasons should he moved to oan
wrortaminated aree, given assicted resuscitacicn and supplesereal cxygen. Further tresirent should be
syeptontic and sspportive.

PREPARATION INFORMATION

PREFPARED BY.veavevasasscsancnsaaces Safety and Quality Assurance Dapartment
PEONY. RUMBER OF PREPARER. . ccvnuveas (514) 242-5431

DATE PREPARED . .ccvvascavrsnssncsans Baptamber 1988

IAST RETISION DATE. . cvcevorasnnax Jaly 15 1993

POR INFORMATION CR MSDS, PLEASE CONTACT YOUR LOCAL C.5L.A. OFFICE OR DISTRIBUION.

TEE INTORMATIION, RECOMMENDATIONS AKD DATA CONTAINED IN THIS DOCUMENT ARE INTENDED IO BE
OSED BY PROPERLY - RAINED AKD QUALIFIED PERSONNEL OMLY ANMD AT THEIR SOLE RISKS AND
DISCRETION. THEE INFORMATION, RECOIMENDATIONS AND DATA EEREIN CONTAINED ARE DERIVED FROX
SOURCES WRICE WP BELIEVE TO BZ RELIAMLE. HNOWEVER, CANADIAN LIQUID AIR LIT. MAKES NO
REPRESENTAZION AND GIVES NO WARRANIY OF ANY KIND -WEATSOEVER WYTH RESPECT TO TEXIR ACCURACY
OR COMPLETENESS AND ASSUMYS NG LIABRITLITY FOR DAMAGES OK LOSS A.ISING DIRECTLY OR INDIRECTLY
FROM TEEIR USE, WEETEER PROPPR OR INPROPIR.
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HS cooling cutting
1. Outline

Efficiently cooling the cutting point part becomes possible by using The HS
cooling cutting is a special sensor head (future "HS cooling cutting head" which
added the function to gush the water to cool the cutting material) and the
temperature of the cutting material is stabilized.

The laser cutting which is the heat processing raises the temperature while
heating and processing the material by the cut process.

Becomes a big troubie for this to establish and to process a steady laser
processing minutely.
U The HS cooling cutting enables a steadier laser cufting and as follows,
demonstrates the recorded effect.
- Defective rate decrease of pierced earring processing with thickness (S
mm {0.354 in.} or more} _
+ The stability improvement of cutting with thickness (8 mm {0.354 in.} or
more, and for stacked -sheet cutting.)
- Melting prevention in minute processing of edge processing etc.

+ Processing speed improvement of small holes processing

*** The HS cooling cutting head is controlied as the same controller as the Z
axis standard sensor H5-2000.



Imp'ortant Precautions

@Piease clean the inner nozzle and the outer nozzle before using HS cooling
cutting head, Please install at the head after confirming the head internal and
inside of the outer nozzle are cleaned due to air biow etc. and there is no
adhesion such as dross when you use the HS cooling cutting head. Damage
of the malfunction of the foliowing function and the head is caused.

@Piease gush cooling water and use the HS cooling cutting head. -
The processing head used is a head only for the HS cooling cutting. Dross
invades the space between the inner nozzie and the outer nozzie when
using without gushing cooling water from the outer nozzle. Damage of the
malfunction of the following function and the head is caused.

@Flease mix a specified rust prevention medicine with cooling water and use

what adjusted to the density of 1-3%. The generation degree of rust might be
different according to the cutting material, In this case, please increase the

amount of the mixing rust prevention medicine and raise the density up to
3%. However, when the density becomes 3% or more, the malfunction of the
sensor is caused.

@®The processing head used to cut the HS cooling is a processing head only
for the HS cooling cutting. Please exchange for a standard head and process
when you do the method of processing the following.

Clean cutting
aluminum cuftting
EZ cuiting

@Please restart after securing the nozzie gap enough of the rise of Z axis

when the processing interruption is done by the reason for the processing
defect generation etc. with the “RESET"key or “Stop" button by 25mm or

more. The nozzie gap restarts at the position of the héight of following.
Cooling water adheres to the iens. Causing by which lens is remarkably
deteriorated

@Please consider to maintenance and the check of the processing machine
enough after processing in the HS cooling cutting.
The damage to the machine main body with rust is reduced by mixing the
rust prevention medicine with cooling water. Piease remove the moisture
which adheres to the processing machine (especially, driving part) and refuel
grease to driving part after processing .



@Flease execute regular maintenance of piping.
Cooling water by which the rust prevention medicine is mixed becomes an
adhesion thing with a high viscosity when drying. Therefore, please do the
_ cleaning maintenance regularly to prevent each piping part stopped up.
Please refer to 7.2.2 cooling water tank and piping system" for details.

@For stable processing, use pure water for the HS cooling cut.



3. Spécification

lens which can be used

Lens diameter D

D=1.5"2.0"

Focus {ength Lf

Lf=5"7.5",10"

Kind of nozzie

Inner, nozzie (WACS

W nozzle (it is attached by the

nozzie) (*1) standard 3 pieces)
(*2)
Outer nozzle (it is attached by the standard 2
pieces)
Cooling water Capacity of tank 10 liters
Air supply pressure { 0.3-0.4 MPa

{34 kgficm? or 42 .68-56.90 psi}

Rust prevention

puretonW-3(Sugimura chemical

medicine cryptomeria industrial company)
(*3)
Amount of G.01 to 0.07 L/min
consumption {10 to 70mL /' min}
Material for processing | Material Mild steel board (SPCC, SPHC,
55400, and SK material, etc.)
thickness The same specification as mild

steel board cutting abiity of this

| machine

Instruction nozzle gap

0.3-2.0mm {0.0118-0.0787 in.}
recommendation
1.5mm {0.0591 in.}

+1  Different from the nozzle for Z axis sensor HS-2000. Moreover, the
nozzle for Z axis sensor HS-2000 cannot be used for the HS cooling

cutting head.

*2  Please do the centering work of the nozzle accurately when you use W
nozzie. The hole of the nozzle cannot be damaged by the laser beam
when centering the nozzle is inaccurate and the performance of W

_nozzie be demonstrated enough.

*x3  Please refer to “9.9 appending material” for details.



4; Parts Identification

The arrangement of each equipment might be different depending on the
model.

4.1 Cooling water tank piping part

Air cutoff valve knob
Reguiator

Air cutoff vaive Air inlet

Pressure
adjust knob

Water iniet

Y Strainer

Reservoir



4.2

Processing head

Flow adjusting knob

Mixing block

Delivery hose

Air tube

Water tube




4.3 HS cooling cutting head

LM

Sensor cable

‘ : : : HS cooling
o/ : : Cutting head

Inner nozzle

Quter nozzle

Inner nozzle (WACS Outer nozzle
nozzlte)



4.4 Meter of flowing quantity of cooling water

<7

Flow meter

Flow meter
adjust knob

Pl
s



5 Adjustments

Please do the adjustment confirmation of each part according to the following
procedures before using the HS cooling cutting head.

Danger

beam.

A A small amout of laser beam may leak during these
adjustmets. Never put your hand under the nozzie when the
shutter is enabled, or you may be exposed to the laser

1

('

\.

Confirmation of cooling water tank

Maintenance of HS cooling cutting head

vy

2

v

rExecution of operation confirmation 08003 o‘P —
HS cooling cutting head
e N

J

Please do the adjustment
work of 3-5 if not normally
operating by two.

6

3

. ff\ngle of spray degree of cooling water
and adjustment confirmation of volume
of water

.

4

water which remains in head
N

(Execution of exhaust 08002 of cooiinﬂ

5

Execution of adjustment 08010 of
calibration. ;

v

entering adjustment confirmation of lase

C
Eaeam and nozzle

|

!

The confirmation and the adjustment work o
the HS cooling cutting head are ends in the

above.




5.1

2.1.1

5.1.2

10

Maintenance of the cooling water tank and the Hs
cooling cutting head.

Confirmation of cooling water tank

Please confirm the volume of water of cooling water.

Please confirm there is cooling water (1% or more in the density of the rust
prevention medicine) in the cooling water tank (10 liters {2.64 US gal} in
capacity). Please make the cooling water of 3% or less in the density when the
remainder is a littie and repienish.

Please rotate the exhaust valve knob (red) by 90 degree and liberate the

pressure of air and repienish from the water supply entrance on the cooling
water tank. The table beiow shows the amount of mixing the rust prevention

medicine.

Density of cooling | To the water service water | To the water service water

water of rust 5 fiters {1.32 US gal} 10 liters {2.64 US gal}
prevention medicine '

1% 50 mL{0.013US gal} | 100 mL {0.026 US gal}

2% 100 mL {0.026 US gal} 200 mL {0.052 US gal}

3% 150 mL {0.038 US gal} | 300 mL {0.078 US gal}

Confirmation and adjustment of supply air pressure to
cooling water tank

Please confirm the pressure of the supply air is a pressure gauge of the
regulator and 0.3-0.4 MPa {3-4kgf/cm? or 42.68-56.90 psi}. Please turn the air
reguiator édjustment knob and adjust in case of other setting pressure so that
pressure may become 0.3-0.4 MPa {3-4kgf/cm? or 42.68-56.90 psi}.



5.-1.3 Maintenance of HS cooling cutting head

Please maintain the HS cooling cutting head according to an undermentioned
procedure.

1. The HS cooling cutting head is detached.
The detaching method is the same as a standard head. The cooling
water tube is removed from the coupier of the mixer. The sensor cable
is removed in the head connector.

2. The HS cooling cutting head is inversely put on a steady work stand.
3. The outer nozzie and the inner nozzle are removed.

4. The inner nozzle and the outer nozzle squeak and air is blown out due
to air gun and wiping is creaky with wess.

5. Installs at the head by using spanner (width of 17mm) after it is
confirmed that O ring (model S12.5) is installed at the inner nozzle.
Piease occupy until O ring disappears.

8. Tightens by the hand until bumping to the point part of the head after it
is confirmed that O ring (model 4C-1028 (white)) is installed at the
outer nozzle and screws in.

Important
@The HS cooling cutting head side screw can be done in the nonmetal.

Piease do not screw in forcibly.

Damage of the screw is caused.

7. The HS cooling cutting head is installed. The installation method is the
same as a standard head.

1



5.2 Operation confirmation of HS cooling cutting head

Please do the operation confirmation of the HS cooling cutting head and the
minuteness adjustrment of the amount of cooling water by using user macro
08003 according to an undermentioned procedure.

1. The oxygen low pressure of the assistance gas is set in 0.05 MPa
{0.5kgf/cm? or 7.1 psi}.

This operation is unnecessary when equipped with the NC assist gas
controi of the option.

2. “Shutter enable” key to the NC operation pane! is made "ON".
3. User macro 08003 is made to be executed.

The processing head descends, and becomes the height of 1.5mm
{0.0581 in.} from the surface of the material. Moreover, cooling water
is gushed for 3600 seconds. - -

4. The volume of water of cooling water is finally adjusted.

Flowing so that the cooling water gushed on the material may pull the
string is a proper quantity. Please adjust the volume of water with the
knob of the adjustment of the volume of water of the flowing quantity
meter. Please do not adjust the volume of water adjustment switch of
the mixer.

5. Whether the sensor does the stability operation is confirmed, “Stop”
button is pushed, and the program is stopped.

Piease do “Centering adjustment of 9.5.6 n‘ozzles" when the sensor
~ does the stability aperation. '

Please adjust minuteness as follows and confirm whether the sensor
does the stability operation from clause 3 again if the sensor does not
do the stability operation.

- Tumns in the direction where the knob of the adjustment of the voiume
of water of the flowing gquantity meter is closed and the volume of
water is decreased.

- Turns slightly in the direction where the outer nozzle is loosened
and the space distance of the inner nozzie and the outer nozzie is
expanded. (The cooling water angle of spray degree is slightly
expanded)

12



+ The water is added to the water tank and the density of cooling water of

the rust prevention medicine is reduced to 3% or less

. Please do undermentioned work and do this confirmation again

aftema}r_ds if you do not do the stability operation by the minuteness
adjustment. (5.3 Adjusting the coolant spray angle and volume

5.4 Exhaust of cooling water which remains in head

5.5 Adjustment of Z axis sensor {calibration))

Please do the operation confirmation again after wards.

13



5.3 Adesting the coolant spray angle and volume

By using user macro 08000, adjust the angle and flow rate of coolant.

5.3.1 Volume of water adjustment of cooling water

14

Please do the volume of water adjustment of cooling water according to an
undermentioned procedure.

. The volume of water adjustment switch of the knob of the adjustment

of the volume of water of the flowing quantity meter and the mixer is
completely opened.

. After lighting pushing “TRACE OFF" button of the NC operation pane|,

Z axis is moved to the height of about 150mm {5.9055 in.} in a manual
mode or the MDI mode. (Cooling water does not gush at the Z origin

position.)

. The oxygen low pressure of the ‘assistance gas is set in 0.05 MPa

{0.5kgf/cm? or 7.2 psi}
This operation is unnecessary when equipped with the NC assistance
gas control of the option.

“SHUTTER" key 1o the NC operation board is made "ON",

) _08000 is executed.

Fogged cooling water gushes from the space between the inner nozzie
and the outer nozzle.

. Please adjust for the display of the flowing quantity meter to become

about B0 mL/min {0.021 US gal/min} in the above-mentioned by
picking up the mixer the volume of water adjustment. ft is a direction
where flowing quantity decreases when turning clockwise.

. Please adjust for the dispiay of the flowing quantity meter to become

about 20 mL/min {0.005 US gal/min} in the above-mentioned with the
knob of the adjustment of the ‘volume of water of the flowing quantity
meter. it is a direction where flowing quaniity decreases when turning
clockwise.



5.3.2 Angle of spray degree adjustment of cooling water

The angle of spray degree of cooling water is adjusted according to an
undermentioned procedure.

A

@ WWhen this pregram is running,the laser beam is emitted!
DANGER Keep your hands away from the nozzie/beam area.

1.

The outer nozzle screws in until
bumping to the point part of the head.

Q8000 is executed.

Fogged cooling water gushes from the
space between the inner nozzle and
the outer nozzle. Please confirm the
angle of spray degree of the gushing
cooling water by watching. The angle
of spray degree of cooling water is
decided by the space between the
inner nozzie and the outer nozzle. The
gushing angle changes with O— @
— (3 if the outer nozzie is loosened.

The atomization of cooling water is not
made uniform and turns in the inner
nozzie and the state of photograph 1
is crowded. In such states of
atomization, the following operation in
the cutting processing is not
accurately done. Moreover, cooling
water enters the cutting part and the
cutting quality is decreased. Piease
turn in the direction where the outer
nozzie is loosened and expand the
angle of spray degree.

& 2

Figure 1

The state of photograph 2 and 3 shows the best atomization.

15
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Figure 2

Figure 3



54

The atomization of cooling water
extends tooc much in the state of
photograph 4 because the space
between the inner nozzle and the
outer nozzile is too wide. The
processing point part is hardly cooled
in such states of atomization and the
HS cooling cutting is not effective.
Please turn in the direction where the Figure 4
outer nozzle is tightened and narrow

the space with the inner nozzie.

Exhaust of cooling water which remains in head

Please make user macro 08002 executed before the HS cooling cutting head
is calibratined and exhaust the cooling water which remains in the head.

Important

@ Accurate calibration cannot be done when cooling water remains the head
internal and in the outer nozzie when calibration is adjusted and the
malfunction of the sensor function is caused.

1. The oxygen decrease pressure of the assistance gas is set in
0.05 MPa {0.5kgf/cm? or 7.2 psi}.

This operation is unnecessary when equipped with the NC assistance gas
control of the option. '

2. “SHUTTER" key to the NC operation panel is made "ON".
3. User macro 08002 is made to be executed.

Z axis returns automatically the Z origin point and exhausts the cooling
water which remains in the head. Exhaust time is for 75 seconds

17
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Adjustment of Z axis sensor (Calibration)

Célibmtion means the noczzle gap and the sensor output signal are proofread.
the following cases, calibration is necessary.
- When yo-u-exchange the sensor nozzie

- When you exchange sensor head.

- When you exchange the sensor cable

- An instruction value and an actual nozzle gap value more than control
accuracy (= 0.2mm) when differing.

important

@ The operation begins in calibration program after the head descends up to
the height of Z=30mm {1.1841 in.}. Please do not do calibration in the
material in the state for the height of the surface to exceed Z=30mm {1.1811
in.} with a solid thing and a treatment device. The head collides with the
material and the head and the material are damaged.

N ot e

@ !t is for program execution to tum off “Start” button “Start” The data cannot
be cleared whenthe “RESET" key and “Stop" button are pushed before the
button is turned off and calibration be compieted cormrectly.

@ Piease use the very big one for the material used when adjusting with the
mild steel of the board thickness from 2.3mm to 5.0mm compared with the
nozzie.

@ Please do calibration over again after confirming the dirt of loosening of the
nozzle and the cable and nozzles when the alarm is generated.

*** Please adjust Z axis sensor according to an undermentioned procedure.
1. The starting point returns Z axis.  Return the Z axis to its origin.

2. The materiai is clamped to the table.

3. “TRACE OFF" button is pushed and the iamp of the button is lit.
4, The head is moved to the upper part of the material.
5. User macro 08010 is executed.

The head descends up to the height of Z=25mm by fast-forwarding.



The head descends from the height and comes in contact with the
materiai.

The writing wark of the data is done though the operation of the head
ends here. About 10 seconds pass.

“Start" When the button is turned off, it is calibration end.

30 - 40 seconds pass as a whole.

8. “TRACE OFF" The lamp of the button is turned off pushing the button.

) 5.6 Centering adjustment of nozzle

Please center the nozzle just like a usual processing head. Please refer to the
owner guide of this processing machine.

6 Using HS-WACS System

6.1 Program operation

Please confirm the following points after adjusting each part and use just like a

=~ e standard head when processing by the HS cooling cutting head.
- * Wacs of the processing condition file used for the program is set in "ON".

.+ “Caliblation" button of the NC operation panel is turned off (invalidity). The
‘ processing must begin as usual after confirming.

19



6.2

Processing after operation

Pilease remove the moisture which adheres to the machine and the material

after processing . Please refer to

you do the following processing

“7.2.3 cutting machine " for details, When

When a standard head is used, it is a putting changing into a standard head.

*** Please go without forgetting the adjustment of Z axis sensor back.

7. Cleaning the HS-WACS System

7.1

20

Maintenance table
| t e m s Daily {WeekiyiMonthly;
HS cooling inner nozzle O
cutting head Outer nozzie O
Head appearance O
Cooling  water | Volume of water of cooling water @)
tank and piping | Density of cooling water of rust| O
system prevention medicine
Cooling water tank O
Piping of cooling water O
Y -Strainer O
Processing Refugiing of X and Y axis (ball o
machine main | screw and LM guide)
body Maintenance around processing Je)
| table ;
Maintenance of clamps O
Maintenance of chip conveyer @)

&@



7.2
7.21

Maintenance procedures
HS cooling cutting head

Please check the following parts and exchange if necessary. After exchanging,
it is necessary 1o do the adjustment procedure over again as it is one. Please
referto "5 adjustments".

inner nozzie

Please confirm the presence of the damage of the point part of the nozzle and
the transformation of the hole shape. The damage of the shape of the point
part influences the state of atomization of cooling water. Moreover, the
transformation of the hole shape influences the cutting quality.

When damage is cruel, it is necessary to exchange. Piease order by the
following names when ordering.

Nozzle name Model of necessary O ring
HS-WACS 512.5 (Black)
‘W Nozzie '

QOuter nozzle

Please confirm damage, the inside of the nozzle in the edge part in the nozzle,
and the presence of the dross adhesion to the screw. The inside edge part
damage of the nozzle influences the state of atomization of cooling water.
Moreover, the damage of the head side outer nozzie installation screw and the
malfunction of the sensor function are caused when installing at the head with
dross adhered to the nozzle. S

When damage is cruel, it is necessary to exchange. Please order by the
following names when ordering.

Nozzle name Model of necessary O
ring

HS-WACS Quter nozzle 4C-1028 (White)

21



Head appearance

The HS cooling cutting head is an electrostatic capacity type sensor which
uses the principle of the capacitor. It is a seriously delicate device whiie an
efficient function is possessed. Please blow out dross and the cooiing water,
etc. which adhere to sensor head in air when ending and wipe with a dry cioth
and calculate. Moreover, it is necessary to throw the head and when damages
or the outer nozzle screws forcibly in and the screw on the head side is
damaged, exchange sensor head.

Please check whether there is damage for the connector for the sensor cable

of sensor head. Especially, when a central pin bends largely and damage is
cruel, it is necessary to exchange the connector.

7.2.2 Cooling water tank and piping system

22

Volume of water of cooling water

Dross etc. invade in the head when uéing and the maifunction of the sensor
function is caused without gushing cooling water when the HS cooling cutting
head is used.

Please confirm whether there is an amount of cooling water before start of work
enough.

Density of cooling water of rust prevention medicine

Please adjust the density of the rust preventidn medicine of the cooling water
used to 3% or less. When the density becomes any more, the malfunction of
the sensor function is caused. _ ‘

The density rises by the evaporation of moisture if does not use for a long term,
Please replenish with the water service water if there is a necessity after
confirming before using and adjust the density.

Cooling water tank, piping, and Y strainer.

The rust prevention medicine which mixes with cooling water is an organic
systemn. Therefore, the solid quality with oils and fats is generated when not
using for a long term and nor entering the left state. This causes stopped up of
piping with the adhesion thing with a high viscosity. Please wash the cooling
water tank and piping once a month according to an undermentioned

procedure.

1. Cooling water in the cooling water tank is drained from drain under
the tank.

2. Piping in the tank is washed by the clean water.



7.2.3

3. After the tightening bolt is removed, inside stainer is taken out, and
the adhesion thing is removed with the brush etc. , Y-stainer is
washed by the water service water.

4. Y-stainer is installed after washing and the tightening bolt is instalied.

5. Itis done that cooling water with the rust prevention medicine is not
allotted in the cooling water tank.

Please do not to allot the water service water in the cooling water tank after
draining cooling water in the cooling water tank from drain under the tank and
washing with the clean water if you do not schedule the HS cooiing cutting

function to be used for a long term.

Cutting machine

Please consider to the maintenance check of the processing machine enough
after processing in the HS cooling cutting head.

Please the moisture which adheres to the processing machine (especially,
driving part) is removed and refuel grease to driving part after processing
though the damage to the machine main body with rust is reduced by mixing
the rust prevention medicine with cooling water.

8. NC code and program

8.1

G codes and M codes

G code and M code which reiates to the HS cooling cutting are tabies beiow.

Sensor instruction | G3 2 R_ | Activete Z-axis follow mode
(R: heightstandoff)
G33 Disabile Z-axis follow mode
Coolant MT 32 Quter gas gush mode
instruction MT 33 Outer gas stop
MT 38 'HS cooling cutting effective
MT 39 HS cooling cutting invalidity

23



Program

The program and the user macro which relates to the HS cooling cutting are
recorded.

For centering adjustmentP r g
07000 (NOZZLE CENTER) ;

24

M100

M7 39

#32=1.

| F[#4006NE20. ]JGOTO1 ;
#32=25. 4;

N1 GO0 2Z{25. /#32);
G31 P5 T1;

G24 S300 P100 Q50 R. 3
M10T; '
GO0 Z{100. /#32];:

M3 0 . '

Program for adjusting spray angle and fiow rate

08000 (MIST REGULATION)
G933 Z#5023;

M100;

G31 P5 T30

G04 X1,

‘MT738;

G04 X30.
MT739;

G04 X2.

G31 PO
M30Q ;

~



Program to purge coolant from the head.

08002 (HS—WACS HEAD WATER FLUSHING)
Gg1 G88 ZO.
G9O0;

G993 Z#5023:
M100

M7 39

#1=1;
WHILE[#T1LESIDOT1
M7 32;

G31 P1 TH50;
GO04 X10. ;

MT 33

G04 X5,
#1=#1+1;

END 1,

M101;

M30 .,

Program to test the WACS system for proper operation

08003 (HS-WACS MOTION CHECK)

#32=1.

| FI#4006NE20. ]JGOTO 1 ;
#32=25. 4 ; '
N1,

Gg0 G992 XO0. Y 0.
M100:;

GO0 Z[50. /#32]:
G93 Z#5023;
G32 R[1. 5/#32];
G31 P1 T5;

M7 38;

GD4 X3800.
M739;

M101;

M3 0 ;




Material Safety Data Sheet

Section 1 Product and Company Identification

Sugimura Chemical Industrial Co., L1d. Phone 052-21(-6000
12-4 1-Chome Marunouchi Naka-Ku Nagoya, Japan

Product Name: Preton W-3A - Chemical Family: Agueous Synthetic
Prepared by: Scort A. Goeglein Fabruary 11, 1999

Section 2 Composition / Hazardous Ingredients Information

Ingredient - TLV /PEL* CAS #

The exact chemical identities and perceniages are being withheld as trade sscrets as provided under 29CFR 1910.1260

Section 3 Physical and Chemical Properties

Color: Brown Vapor Pressure: Solubility in water:  Soluble
Appearance:  Clzar Liguid % Voltatile by Volume: Evaporation Rate

Odor: Characteristic Vapor Density(air=1): > (Buty] Acetate=1); <l
Boiling Point: 210°F Reactivity in Water:  Non-reactive Specific Gravity: 1.10
Melting Point: Density, #/gal: 9.160

Section 4 Fire Fighting Measures

Fiammabie Properties: :
Fiash point: None ° F, (ASTM D-36) Flammable limits in air: N/A Auto ignition temperature: N/A

Extinguishing media: CO:, dry chemical, foam
Special fire fighting measure:
Procedures for an oil fire should be foliowed. Use self contained breathing apparatus, Use foam or dry chemical to

extinguish fire. Water may be used only to keep surrounding containers cool.

Section 5 Hazards Identification

Primary Routes of Eatry: .

Skin: Tests on similar meterizis indicate that no significant adverse health effects are expected to occur with short term
‘exposure. '

Evyes: Tests on similar materials suggests that minimal irritation may occur on contact.

Ingestion: Tests on similar maierials indicate that no significant adverse effects expected. Practically non-toxic.
Inhaiation: Tests on similar materials indicate no acute effects are expected.

Section 6 First Aid Measures

Eves: Flush eyes immediately with water for az least [Sminutes or until irritation subsides. If irritation persists, consult
a physician. .

Skin: Immediately remove spaked or contaminated ciothing. Wash skin thoroughly with soep and watar, Launder all
contaminated clothing before reuse. If skin irritation or rash develops obtain medical assistance.

Ingestion: Product is practically non-toxic. Do not induce vomiting. Obtain emergency medical attention.

Inhalation: Not likely to occur except as a mist. Move to fresh air and provide oxygen if necessary. Obrain emergency
medical aftention,
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Section 7 Personal Protection/ Exposure Controls

Enginéering Controls: Use adequate ventilation to keep oil mists of this material applicable standards.

Respiratory Protection: Not required if adequate ventilation. If occupational exposure limits are exceeded wear
NIOS§ approved apparatus.

Skin Ppotection: Avoid prolonged and/or repeated skin contact. If prolonged contact cannot be avoided, wear protective
impenious gloves and ¢lothing/ Acceptable materials for gloves are polyvinyl chloride;neoprene;polyviny! alcohol;
nitrile #itron. '

Eye Protection: Glasses or goggles. Have suitable eye wash water available.

Other/General Protection: If there is a likelihood of splashing, an oil resistant clothing should be wom. Never wear
o0il soaked clothing. Launder or dry clean before wearing. Discard oil soaked shoes.

Section 8 Handling and Storage

Handiing and Storage Precautions: Keep away from flames, sparks or hot surfaces. Never use a torch to cut or weld

on or near container. Empty containers can contain explosive vapors. NFPA Class HIB storage.
Do not allow product to freeze. IF pri_:)duct freezes allow product to thaw completely prior 1o use.
Work/Hygienic Practices: Wash thotoughly after handling. Do not use gasoline, solvents, kerosene, or harsh abrasive

skin cleaners for washing exposed skin areas. Take a showea after work if general contact occurs. Remove oil-sorked
clothing and launder before reuse. Launder or discard contaminated shoes and leather gloves.

Section 9 Accidental Release Measures

- Eliminate ignition sources. - Advise EPA/state agency if required/
+ Absorb spillage with inert material/ - Use personal protective equipment.
+ Contain spill and keep from entering waterways or sewers. « Shovel, sweep or vacuum spill.

Section 10 Toxicological Information

Acute Studies: Tests on similar materials show a low order of acute oral and dermal toxicity.

Eye Effects: Minimal irritation on contact.

Skin Effects: Practically non-toxic if absorbed. May cause mild irritation with prolonged and repeated contact.
Acute Oral Effects: Tests on similar materials indicate low order of acute oral toxicity. -

Acute inhalation Effects: Low acute toxicity expected on inhalation. -

This product is not listed as a carcinogenic or a potential carcinogen by the National Toxicology Program,

by the LA.R.C. monographs or by OSHA.

Section 11 . Stability and Reactivity

Stability; Stable  Conditions to avoid: Sources of ignjtion.  Incompatibility: Strong oxidizing or reducing agents.
Decomposition products: Oxides of Carbon, Hydrogen and Nitrogen.  Hazardous Polymerization: Will not occur.

Section 12 Ecological Information

No Data available
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Section 13 Disposal Considerations

Follow faderal, state and local regulations. Not a RCRA hazardous waste if uncontaminated. 1f “used” RCRA criteria
must be determined. Do no flush into drain/storm sewer use an authorized disposal service. If permined incineration

may be practical. Recommend recycling.

* Section 14 Transportation Information

Proper shipping Name: Detergents N.O.S.
Sipping Class: 55

Dot Identification Number: N/A

Dot Shipping Label: Not regulated by DOT.

Section 15 Regulatory Status

1.8, Federa! Regulatory Information;

SARA 302 Threshold Planning Quantity: N/A SARA 304 Reportable Quantity: N/A
SARA 311 Categories:

Acute Health Effects: None

Chronic Health Effects: None

Fire Hazard: No

Sudden Release of Pressure Hazard: No

Reactivity Hazard: ~ Neo ’

EPASTSCA Inventory: The components of this product are iisted on the EPA/TSCA inventory of chemicals.

EPA Hazard Classification Code: Not applicable

CERCLA: No chemicais in this product are subject to the reporting requirements of CERCLA.

SARA Title I1I- Section 313 Supplier Notification: No Chemicals in this product exceed the DE Minimus reporting
level established by SARA Title III, Section 313 and 40 CFR 372.

WHMIS Classification: Not controlled. ‘

Section 16 Other Information

NFPA Hazard Rating:

Health: 1  Siight
Flammability: 0  Negligible
Reactivity: 0  Negligible

Supersedes MSDS Dated: December 23, 1993
*Threshold Limiz Valus/Personal Exposure Limit
N/A=Not Applicable

N/E=Not Established

Disclaimer of Express or Implied Warranties

The information contained her¢in is based upon data believed 10 be reliable and reflects our best professional judgment.
Although reasonahle care has been taken in the preparation of this document, we extend no warrantizs and make no
repressntations as to the accuracy of completensss of the information contained therein and assume no responsibility
regarding the suftability of this information for the user's intended purpose or for the consequence of its use. Each
individual should make a determination as to the suitability of the information for his/her particular purpose{s).
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PART 1. SAFETY RULES

1-1. Strict observance rules for working safety

Observe these safety rules to prevent injuries and accidents.

1-1-1. General

a)

b)

Before starting the operation of the line, carefully read the operator’ s manuals of the
laser cutting machine and other units so that you can operate the line with a thorough

knowledge of the line and its component units.

As soon as lighting has occurred, turn off the shop circuit breaker, and do not operate

the line.

There is the possibility of a fire occurring during the laser cutting of a worksheet.

Never allow the laser cutting machine to run unattended.

1-1-2. Installing

a)

b)

c)

d)

e)

Laser cutting is type of thermal cutting and is likely to cause a fire. Install the laser

cutting machine where fire protection measures are thoroughly implemented.

Paint the floor to identify the hazardous area inside and around the line.

Fence the hazardous area to discourage careless entries into the area.

Use an independent power supply to ensure the line’ s error-free operation and to

isolate the line from other electric noise—producing machines such as a welder.

Do not modify any equipment or electrical circuits of the line. Doing so will not only

cause malfunctions, but also can be dangerous.
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1-1-3. Operating

a) Have a single, trained operator control the entire operation of the line. Be sure to

coordinate each other’ s work if two or more operators are involved.

b) Check that safety guards and covers are all installed in place.

c) Before stating the operation of the line, clear the hazardous area of personnel and

obstacles.

d) Operate the line ready to immediately cope with a fire resulting from laser cutting.

e) Do not enter the hazardous area except when handling worksheets, removing scrap, or

clearing an alarm.

f) Never open the transformer cabinet and electrical control cabinet when the power is

turned on. High voltage is present in these cabinets.

1-1-4. Working in hazardous area

a) Tasks to be performed in the hazardous area include handling worksheets, removing
scraps or parts, and clearing alarms. Observe the following precautions to ensure
safety when performing such tasks:
® Before entering the hazardous area, be sure to press the STOP button so that
the line will not unexpectedly start during work in the hazardous area. Unless the
STOP button is pressed, the line may come to a temporary stop due to a trouble
in worksheet handling or processing, but may unexpectedly come into action.

® Do not clear an alarm or emergency stop condition by guesswork. Do as

described in the manual.
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1-1-5. Performing maintenance
a) Do not miss any of the periodic maintenance items described in the manual.

b) Turn off the supply of compressed air and electric power to the line unless they are

required during the maintenance of the line.

c) If the compressed air and electric power are required during the maintenance of the

line, press the STOP button to prevent the line from unexpectedly starting.

1-2. Functions and operation of emergency stop and stop switches

The shuttle table is fitted with several stop switches. The stop switches differ in functions.

Fully understand their functions before using them.

1-2-1. Function

EMERGENCY STOP button
Pressed to immediately stop the operation of both the laser cutting machine and the

shuttle table in an emergency.

STOP button
Pressed to temporarily stop the automatic or manual operation of the laser cutting

machine and the shuttle table.

Optical Safety Device
Actuated to temporarily stop the automatic operation (pallet changing operation) of the

shuttle table. The ongoing operation of the laser cutting machine is not stopped.



1-2-2. Operation

a) Press the EMERGENCY STOP button to stop the line when a hazardous condition is
detected. The STOP button is pressed only to bring the line to a temporary stop.
When stopping the line to avoid any hazardous condition, be sure to press the
EMERGENCY STOP button.

b) Before restarting the line after an emergency or temporarily stop, check that there are
no operators and obstacles around the line.

c) The above buttons are mounted on the laser cutting machine control panel, shuttle

table control panel.

1-3. DANGER and WARNING plates
Keep the DANGER and WARNING plates well noticeable and never remove them.

Hazard seriousness level

DANGER |Indicates an imminently hazardous situation that, if not avoided, will

result in death or serious injury.

WARNING | Indicates a potentially hazardous situation that, if not avoided, could

result in death or serious injury.

CAUTION |Indicates a potentially hazardous situation that, if not avoided, may

result in minor or moderate injury.
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PART 2. DESCRIPTION

2-1. DESCRIPTION

The shuttle table is a pallet changer that alternately feeds two pallets with one
worksheet each to the laser cutting machine. While the laser cutting machine is processing
a worksheet, setup tasks like unloading parts and loading the next worksheet can be
performed on the shuttle table. When the shuttle table is not used, the laser cutting
machine can be operated off-line. The shuttle table and the laser cutting machine come in
two types each to meet specific worksheet sizes.

2-2. SPECIFICATIONS OF SHUTTLE TABLE

Item

LST2412FO LST3015FO LST4020FO

Maximum worksheet
size(YxX)

1250 x 2500mm 1525 x 3050mm 2000 x 4000mm

Minimum worksheet
size(YxX)

150 x 800mm

Maximum worksheet

thickness 25mm (This is not laser cutting capacity)
Material Ferrous and nonferrous
Number of pallets )
Maximum loading 620kg /pallet 920kg /pallet 1500kg /pallet
capacity
Pass line

840mm (processing height, setup height)

850mm ( work set height)

Off-line operation of

laser cutting machine

Yes

Electric power

and compressed air

Supplied from laser cutting machine (electric ~ power capacity addition

and compressed air supply installation are not required)

Laser cutting machine
to be used in

combination

FO2412 FO3015 FO4020
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2-3

UNIT COMBINATION AND SPECIFICATIONS

Unit Description Specification
Up-and-down | Main frame of shuttle table. Raises and | Drive motor: 2.2kW (3HP) x 2
frame lowers each pallet to and from pallet

change height and worksheet setting
height.
Pallet Fitted with worksheet locate pins and Number of work-clamps:
(Upper and clamps. Used as work table in laser 3 for LST2412FO
lower) cutting machine. 4 for LST3015FO
4 for LST4020FO
Number of locate pins:
1 for X-axis
Number of clamps for Y-axis
Traverser Moves pallet in and out of laser cutting | Operating speed

machine. Catches each pallet with
pallet hook and transfers it by drive
motor. Drive motor is being installed on
laser cutting machine.

High speed: 36.4m/min
Low speed: 3m/min
Drive motor: 1.5kW (2HP)

Pallet stopper

Locks the pallet on shuttle table.

Air cylinder:
32mm bore, 45mm stroke x 2

Free-motion
bearing table

Used to load worksheet or to unload
parts. Free-motion bearing project
about 10mm at work set position from
pallet top surface.

Number of free-motion bearings:
24 for LST2412FO
40 for LST3015FO
50 for LST4020FO

Drive motor: 1.13kW (1.5HP)
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PART 3. CONTROLS

3-1. CONTROL PANEL

The control panel is used to manually operate the units comprising the shuttle table. The
function of each button is as described below.

[1] EMERGENCY STOP button

Pressed to immediately stop the operation of the laser cutting machine and the shuttle
table in an emergency. This EMERGENCY STOP button has the same function as the
EMERGENCY STOP button on the CNC control panel of the laser cutting machine.
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[2] STOP button

Pressed to temporarily stop the automatic or manual operation of the laser cutting
machine and the shuttle table. This STOP button has the same function as the STOP
button on the CNC control panel of the laser cutting machine. LED is turned on at the
stop condition.

[3] PALLET UP button

Pressed to raise the up-and-down frame of the shuttle table. The up-and-down frame
rises as long as the button is pressed and stops rising as soon as the button is released.
When the button is held down, the up-and-down frame stops at the upper end, and the
lamp of the button is turned on.

The PALLET UP button is enabled under the following conditions:

® FEither or both of the upper and lower pallets are located on the shuttle table and
locked.

Another pallet is located on the laser cutting machine and locked.

The free-motion bearing table (option) is positioned at the lower end.

The WORK SET READY button is turned off.

It is not the emergency stop condition or the stop condition.

WARNING
® Take care so that the hands, fingers, or any other body part are not caught between
the up-and-down frame or pallet and cover or any other component.

[4] PALLET DOWN button

Pressed to lower the up-and-down frame of the shuttle table. The up-and-down frame
lowers as long as the button is pressed and stops lowering as soon as the button is
released. When the button is held down, the up-and-down frame stops at the lower end,
and the lamp of the button is turned on.

The PALLET DOWN button is enabled under the same conditions as the PALLET UP
button.

WARNING
® Take care so that the hands, fingers, or any other body part are not caught between
the up-and-down frame or pallet and cover or any other component.
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[5] PALLET FEED button (from the shuttle table to the laser cutting machine)

Pressed to move the pallet onto the laser cutting machine. When the button is held down,
the pallet stops at the forward end, and is automatically locked, and the lamp of the
button is turned on.

The PALLET FEED button (from the shuttle table to the laser cutting machine) is enabled
under the following conditions:

The laser cutting machine is set in the MANUAL mode.

The Z-axis of the laser cutting machine is returned to the origin.

The up-and-down frame is set in the pallet change position.

The free-motion bearing table (option) is positioned at the lower end.

The WORK SET READY button is turned off.

The clamps are closed.

It is not the emergency stop condition or the stop condition.

WARNING
® Take care so that the hands, fingers, or any other body part are not caught in a
moving pallet.

[6] PALLET FEED button (from the laser cutting machine to the shuttle table)

Pressed to move the pallet onto the shuttle table. When the button is held down, the
pallet stops at the backward end, and is automatically locked, and the lamp of the button
IS turned on.

The PALLET FEED button (from the laser cutting machine to the shuttle table) is enabled
under the same conditions as the PALLET FEED button (from the shuttle table to the
laser cutting machine).

WARNING
® Take care so that the hands, fingers, or any other body part are not caught in a
moving pallet.

[7] PALLET STOPPER button (the shuttle table)

Pressed to move the pallet stopper forward/backward so that the pallet is
locked/unlocked on the shuttle table. When the pallet is locked, the lamp of the button is
turned on. When the button is pressed once again, the pallet is unlocked, and the lamp of
button is turned off.
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The PALLET STOPPER button (the shuttle table) is enabled under the following
conditions:

® The laser cutting machine is set in the MANUAL mode.

® The WORK SET READY button is turned off.

® [t is not the emergency stop condition or the stop condition.

[8] PALLET STOPPER button (the laser cutting machine)

Pressed to move the pallet stopper forward/backward so that the pallet is
locked/unlocked on the laser cutting machine. When the pallet is locked, the lamp of the
button is turned on. When the button is pressed once again, the pallet is unlocked, and the
lamp of button is turned off.

The PALLET STOPPER button (the laser cutting machine) is enabled under the same
conditions as the PALLET STOPPER button (the shuttle table).

[9] SAFETY DEVICE READY lamp
Turned on when the light of the optical safety device is not interrupted (when there is no
worker in the hazardous area).

[10] SAFETY DEVICE RESET button

Pressed to cancel the stop condition occurred when the light of the optical safety device
was interrupted, and the SAFETY DEVICE READY lamp is turned on.

(Even if a worker comes out of the hazardous area, the stop condition occurred when the
worker went into the hazardous area is not canceled, but is canceled only by pressing the
button.)

[11] WORK SET READY button
Pressed to inform the laser cutting machine of the completion of preparations (such as
worksheet loading) on the shuttle table when a pallet change is to be automatically mode.

When a pallet change command is issued from the laser cutting machine with the WORK

SET READY button pressed and its lamp lighted, the pallet change is made. The
completion of the pallet change turns off the lamp of the WORK SET READY button.

C-4



The WORK SET READY button is enabled under the following conditions:

® FEither or both of the upper and lower pallets are located on the shuttle table and
locked.

Another pallet is located on the laser cutting machine and locked.

The free-motion bearing table (option) is positioned at the lower end.

The clamps are closed.

It is not the emergency stop condition or the stop condition.

When the WORK SET READY button is pressed, the up-and-down frame of the shuttle
table automatically rises or lowers to become ready for a pallet change.

[12] SAFETY SHUTTER OPEN button (Option of laser cutting machine)
Pressed to open the safety shutter between the laser cutting machine and the shuttle
table.

The SAFETY SHUTTER OPEN button is enabled under the following conditions:
® The laser cutting machine is set in the MANUAL mode.
® [t is not the emergency stop condition or the stop condition.

[13] SAFETY SHUTTER CLOSE button (Option of laser cutting machine)
Pressed to close the safety shutter between the laser cutting machine and the shuttle
table.

The SAFETY SHUTTER CLOSE button is enabled under the following conditions:

® The laser cutting machine is set in the MANUAL mode.

® FEither or both of the upper and lower pallets are located on the shuttle table and
locked.

® Another pallet is located on the laser cutting machine and locked.

® [t is not the emergency stop condition or the stop condition.
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3-2. AUXILIARY CONTROL PANEL

This section is the explanation for the customer who had the free-motion bearing table as
an option.

The shuttle table has the auxiliary control panel for operating the free-motion bearing
table installed in addition to the control panel. Although a worker will enter in the
hazardous area when using the auxiliary control panel, it can be operated regardless of the
photoelectric sensor.

The function of each button is as described below.
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[1] FREE BEAR UP button

Pressed to raise the free-motion bearing table of the shuttle table. The free-motion
bearing table rises as long as the button is pressed and stops rising as soon as the button
is released.

When the button is held down, the free-motion bearing table stops at the work set
position that the free-motion bearings project about 10mm (0.4in.) above the skid top
surface, and the WORK SET POSITION lamp is turned on.
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The FREE BEAR UP button is enabled under the following conditions:

® Either the upper or lower pallet is located on the shuttle table and locked

® The up-and-down frame is positioned at the processing height that the up-and-down
frame is positioned at the lower end when the upper pallet is on the shuttle table, and
that the up-and-down frame is positioned at the upper end when the lower pallet is
on the shuttle table

® [t is not the emergency stop condition or the stop condition. (The stop condition
occurred when the light of the photoelectric sensor was interrupted is ignored.)

® SAFETY DEVICE READY lamp is turned off.

WARNING
® Take care so that the hands, fingers, or any other body part are not caught between
the free-motion bearing table or pallet and cover or any other component.

[2] FREE BEAR DOWN button

Pressed to lower the free-motion bearing table of the shuttle table. The free-motion
bearing table lowers as long as the button is pressed and stops rising as soon as the
button is released.

When the button is held down, the free-motion bearing table stops at the work set
position that the free-motion bearings project about 10mm (0.4in.) above the skid top
surface, and the WORK SET POSITION lamp is turned on.

And when the button is held down again, the free-motion bearing table stops at the lower
end, and the lamp of the button is turned on.

The FREE BEAR DOWN button is enabled under the same conditions as the FREE BEAR
UP button.

WARNING
® Take care so that the hands, fingers, or any other body part are not caught between
the free-motion bearing table or pallet and cover or any other component.

[3] WORK SET POSITION lamp
Turned on when the free-motion bearing table stops at the work set position.
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PART 4. OPERATION

4-1. OPERATIONAL PRECAUTIONS

When a skeleton, for example, bows upward due to the thermal strain caused by the
laser cutting operation, depending on the worksheet thickness, it may interfere with the
laser head. If the line is to be operated, use such a program that ensures stable laser
cutting.

When a skid is exhausted, cut and exchange a new skid. (Refer to “Drawings of skid” on
page E-1.)

Parts and scraps may drop in the laser cutting machine, in the pallet travel path from
the laser cutting machine to the shuttle table, and on the fixed table or free-motion
bearing table (option). Before starting the operation of the line, check these areas for
dropped parts and scrap, and remove them if necessary.

The accuracy of laser cutting from the edge of sketch blanks cannot be guaranteed.
Unless jointed, parts, about 200 by 200 mm (7.9 by 7.9 in.) or less in size, may drop or
tilt during a laser cutting operation or pallet change, and larger parts may develop the

same phenomena. Joint such parts if necessary.

4-2. STARTING LINE

The shuttle table is supplied with both electric power and compressed air from the laser

cutting machine and is also controlled from the laser cutting machine.

Startup of the laser cutting machine completes that of the entire line, including the shuttle
table.

The shuttle table is interlocked with the laser cutting machine in a variety of conditions.

Operate the shuttle table after the zero—return of the laser cutting machine.

4-3. MAKING AUTOMATIC PALLET CHANGE

When the lamp of the WORK SET READY button on the control panel is lighted, a pallet

change is made by a program during automatic operation or an M707 command in the MDI

mode. (For commanding M707 in the MDI mode, refer to “Commanding M codes in MDI

mode” on page D-8.)
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4-3-1. Pallet change operation

The pallet change is made as described below.

1) The safety shutter (option) is opened.

2) The pallet stopper of the laser cutting machine is released.

3) The traverser is moved backward to convey the pallet on the laser cutting machine to
the shuttle table.

4) The pallet conveyed to the shuttle table is locked on the shuttle table.

5) The up—and—down frame is raised/lowered to the upper/lower end.

6) The pallet stopper of the shuttle table is released to unlock another pallet on the shuttle
table.

7) The traverser is moved forward to convey another pallet on the shuttle table to the
laser cutting machine.

8) The pallet conveyed to the laser cutting machine is locked on the laser cutting
machine.

9) The safety shutter (option) is closed.

10) This completes the pallet change.

The line goes to laser cutting if operating automatically. The up—and—down frame of the

shuttle table is raised/lowered to the setup height.

4-3-2. Interrupting and resuming automatic pallet change

When the STOP button is pressed during a pallet change, the pallet change operation is
stopped.

To resume the pallet change, press the ALARM RESET button on the CNC control panel of
the laser cutting machine to clear the stop condition. Then, press the START button on the
CNC control panel of the laser cutting machine.

When the light of the optical safety device is interrupted during a pallet change, the pallet
change operation is stopped. (The lamp of the WORK SET READY button goes out.)

To resume the pallet change, press the SAFETY DEVICE RESET button on the control
panel of the shuttle table to clear the stop condition. Then, press the WORK SET READY
button to turn on its lamp, and press the START button on the CNC control panel of the

laser cutting machine.
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4-4. SHIFTING PALLET

4-4-1. From shuttle table to laser cutting machine

WARNING
® Before entering the shuttle table for cleaning or other purpose, be sure to press the
STOP button on the control panel.

When cleaning the fixed table or the free—motion bearing table (option) of the shuttle table,

the pallet on the laser cutting machine can be automatically moved to the shifting position.

M788: Shifts a pallet on the laser cutting machine to the shifting position.

Shift the pallet on the laser cutting machine to the shifting position as described below.

(It is operated in the MANUAL mode except of commanding M code in the MDI mode.)

1) Move the laser cutting machine to the pallet change position (return the Z—axis to the
origin).

2) Turn on the lamp of the WORK SET READY button on the control panel of the shuttle
table.

3) Release the pallet stopper of the laser cutting machine to unlock the pallet on the laser
cutting machine.

4) Command M788 in the MDI mode. (For commanding M788 in the MDI mode, refer to
“Commanding M codes in MDI mode” on page D-8.) Then, the pallet on the laser cutting
machine moves in the direction of —X, and stops in the shifting position.

5) Raise/Lower the up—and—down frame to the processing height of the pallet on the
shuttle table.

6) Release the pallet stopper of the shuttle table to unlock the pallet on the shuttle table.

7) Move the pallet on the shuttle table by hand toward the laser cutting machine.

Return the pallets back to the position before shifting as described below.

(It is operated in the MANUAL mode except of commanding M code in the MDI mode.)

1) Return the pallet moved by hand, by hand toward the shuttle table. (Return the pallet
about Smm in the direction of —X, after the pallet hits at the stopper of the shuttle
table.)

2) Move the pallet stopper of the shuttle table forward to lock the pallet on the shuttle
table.

3) Turn on the lamp of the WORK SET READY button on the control panel of the shuttle
table.




4) Command M789 in the MDI mode. (For commanding M789 in the MDI mode, refer to
“Commanding M codes in MDI mode” on page D-8.) Then, the pallet on the laser cutting
machine moves in the direction of +X, and stops in the original position.

5) Move the pallet stopper of the laser cutting machine forward to lock the pallet on the

laser cutting machine.

M789: Returns a pallet back to the original position from the shifting position.

4-4-2. From laser cutting machine to shuttle table

WARNING
® Before entering the shuttle table for cleaning or other purpose, be sure to press the
STOP button on the control panel.

Shift the pallet on the laser cutting machine to the shuttle table as described below.

(It is operated in the MANUAL mode.)

1) Move the laser cutting machine to the pallet change position (return the Z—axis to the
origin).

2) Raise/Lower the up—and—down frame to the processing height of the pallet on the
shuttle table.

3) Press the PALLET FEED button (from the laser cutting machine to the shuttle table) to

move the pallet on the laser cutting machine to the shuttle table.

To return the pallet moved to the shuttle table back to the laser cutting machine, press the
PALLET FEED button (from the shuttle table to the laser cutting machine).

4-4-3. Interrupting and resuming pallet shift

When the STOP button is pressed during a pallet shift, the pallet shift operation is stopped.
To resume the pallet shift, press the ALARM RESET button on the CNC control panel of
the laser cutting machine to clear the stop condition. Then, press the START button on the
CNC control panel of the laser cutting machine.

When the light of the photoelectric sensor is interrupted during a pallet shift, the pallet shift
operation is stopped. (The lamp of the WORK SET READY button goes out.)

To resume the pallet shift, press the SAFETY DEVICE RESET button on the control panel
of the shuttle table to clear the stop condition. Then, press the WORK SET READY button
to turn on its lamp, and press the START button on the CNC control panel of the laser

cutting machine.




4-5. SETTING WORKSHEET ON PALLET

4-5-1. Setting worksheet on pallet (1)

Set a worksheet on the pallet on the shuttle table as described below.

1)

2)
3)
4)
5)
6)
7)

Raise/Lower the up—and—down frame to the processing height of the pallet on the
shuttle table. (The up—and—down frame is normally positioned at the processing height
of the pallet on the shuttle table after the pallet change.)

Open the clamps.

Place the worksheet on the pallet.

Raise the worksheet locate pins.

Push the worksheet against the X—axis and Y—axis locate pins.

Clamp the worksheet.

Turn down the worksheet locate pins to the original position.

NOTICE|

If the worksheet locate pins are left raised, they may interfere with and damage the
laser head during the laser cutting of the worksheet. When the worksheet is manually

clamped, be sure to tighten the unused clamps as well.

4-5-2. Setting worksheet on pallet (2)

When the free—motion bearing table is attached, set a worksheet on the pallet on the shuttle

table as described below.

1)

2)
3)
4)
5)
6)
7)
8)
9)

Raise/Lower the up—and—down frame to the processing height of the pallet on the
shuttle table. (The up—and—down frame is normally positioned at the processing height
of the pallet on the shuttle table after the pallet change.)

Open the clamps.

Raise the free—motion bearing table to the work set position.

Place the worksheet on the free—motion bearings.

Raise the worksheet locate pins.

Push the worksheet against the X—axis and Y—axis locate pins.

Lower the free—motion bearing table to the lower end.

Clamp the worksheet.

Turn down the worksheet locate pins to the original position.
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NOTICE|
® If the worksheet locate pins are left raised, they may interfere with and damage the
laser head during the laser cutting of the worksheet. When the worksheet is manually

clamped, be sure to tighten the unused clamps as well.
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4-6. REMOVING PARTS FROM PALLET

WARNING
® When removing parts from the pallet, do not step onto the pallet (skid). You may fall
and get hurt, especially when the skid is weakened.

® Do not touch just—cut parts with bare hands. You may get your hands burnt.

Remove parts from the pallet on the shuttle table as described below.

1) The up—and—down frame is normally positioned at the processing height of the pallet on
the shuttle table after the pallet change. Check that the up—and—-down frame has
completely stopped.

2) Unclamp parts on the pallet.

3) Remove parts from the pallet.

When removing parts dropped onto the fixed table or the free—motion bearing table,

refer to “Shifting pallet” on page D-3.




4-7. OPERATING LINE

4-7-1. Program

The processing program for operating the line with the shuttle table is composed as follows:

Oskskksk

M707 Change pallet command

(Processing program)

M30

4-7-2. Worksheet setting position

When the line is to be operated by the program created as described in “Program” above,
the worksheet to be processed is set on the pallet on the shuttle table. In this case, the
program is started to move the pallet onto the laser cutting machine before the start of
processing the worksheet. The processed worksheet remains on the pallet on the laser
cutting machine.

To remove the processed worksheet on the pallet onto the shuttle table, set a new
worksheet on the pallet on the shuttle table, and start the next processing program or
command M707 in the MDI mode to make the necessary pallet change. (Refer to “Making

automatic pallet change” on page D-1.)
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4-8. COMMANDING M CODES IN MDI MODE

Command M codes as described below.

1)

2)
3)
4)
5)
6)

7

Select the MDI mode for the laser cutting machine. (Press the MDI button on the CNC
control panel.)

Press the PROG (Program) key.

Press the MDI soft key. (The screen changes to the PROGRAM display.)

Key in the M code to be used (M707, for example).

Press the EOB key.

Press the INSRT (Insert) key. (The M code is inserted in the program shown on the
screen.)

Press the START button on the CNC control panel of the laser cutting machine to

execute the M code.



PART 5. DRAWINGS OF SKID

When a skid of the pallet is exhausted, cut and exchange a new skid using these
drawings of the skid.
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1 Overview

The PR-FO system is designed to remove the products, which were separated
from the work piece by laser processing using a suction cup, and stack them up
outside the processing machine.

The PR unit of the PR-FO system shall be installed on the second carriage
specified for the FO series double carriage.

Although various stacking specifications are possible, in this manual it is assumed

that the system is equipped with a standard type-stacking table.



1.1 Specifications

PR-FO2412 PR-FO3015 PR-FO4020
_ XD axis (mm) 2520 3070 4000
Axis travel
YD axis (mm) 800 1080 1530
Axis XD axis (m/min) 80
feeding rate YD axis (m/min) 37
Maximum 1200x 600 | 1500x 600 | 1800x 600
dimensions (mm)
150x% 150

Object material

Minimum
dimensions (mm)

(The minimum work piece dimensions vary
depending on the shape.)

Maximum work

20

piece weight (kg) (Suction withstanding load)
Ejection area (mm) | 2520x 1200 3070x 1485 | 4000x 1930
Ejecting method Suction cup
Suction cup plate 2
Ejection Number of suction @40 x 8 cups
cups (per plate) @20 x 4 cups
Suction power @ 400 28
per cup (N) ¢ 2007
Cylinder stroke Lift 80 Lift 80 Lift 80
Take out
(mm) Take out 1720 | Take out 2000 | Take out 2400
Per stacki hi
Stack Stack range ef stacking machine

specifications

Air consumption

volume

Supplied from
the processing
machine (I/min.)

350 *1

Stacking table

Table dimensions
(mm)

1810x 1200

Table height (mm)

50001 840

Lifting method

Hydraulic lifter method




ot e

*0 The processing machine supplies air for the PR-FO system.
Therefore, a sufficient amount of air for both the processing
machine and the system shall be ensured (air consumption varies
according to the specifications).



1.2 Parts names

Overall processing machine

d o [ .
== - o |
- : - H | — -
ittt -
i -
”% Stacking table
PR Unit
[J Second carriage
T+
| I —- | Ej\
e e s TV
- — — A= —_— —_ —

Stacking table




PR Unit (Front)

RODLESS CYLINDER
FOR TELESCOPIC ARM

LIFT UNIT

SUCTION CUP PLATE A SUCTION CUP PLATE B

PR unit (Rear)

Second carriage base



PR-FO operation panel

A PR-FO panel will be added to the NC operation panel.
For button details , refer to “ 3. Operating Switches” .



1.3 Coordinate system
1.3.1 Coordinate system for the PR-FO

The coordinates for the PR-FO are indicated at the lower right of suction plate
A.

The coordinate system for the PR-FO is the same as that for the second
carriage. The axes for the second carriage are called XD and YD axes, while
those for the main carriage are the X and Y axes. Basically, the coordinate
system is the same as the process coordinate system for the main carriage.

However, there are two types of ejection coordinate systems: an ejection
coordinate system for the position when the telescopic arm is folded and a
stacking coordinate system for when it is extended.

Telescopic arm

/ Suction cup plate B

=g

Suction cup plate A

/

..................... B=v

\ Processing machine origin X0, YO=XDO0, YDO

PR-FO Origin Return Position




1.3.2 Ejection coordinate system

This coordinate system is for when the telescopic arm is folded. It specifies
the position at which the products are to be ejected. The direction is the
same as that of the process coordinate system.

I
I
+YD
YD
+XD
/ < >
Ejection origin XD

1.3.3 Stacking coordinate system

This coordinate system is for when the telescopic arm is stretched.
It specifies the position at which the products are to be ejected.

The direction is the same as that of the ejection coordinate system.

1
T+Y D 1
+XD YD
—>
® L
/ « P
XD

Stacking origin



1.3.4 Origin return

10

The origin return position and the condition of each part are as follows.
The PR-FO position: XD-94, YD-0

Telescopic arm: Folded.

Lifting unit: Raised

Suction: OFF

Suction cup plate interval: Maximum

Telescopic arm: Folded.

The origin return position for sugtion cup B
[ ¢ (with maximum plate interval.)

The origin return position for suctiop cup plate A

..... 1=

T \Processing machine

origin: XO, YO

PR-FO origin return position: XD-94, YD-0



2 Basic operation of the PR-FO
system

The PR-FO system operates as follows.

(1) Start the program.
The sub-carriage is placed at the ready (origin) position.

Processing table

----- 12

(2) Laser process the outer surface of the product.
While the product is being processed, the XD axis moves to the standby
position.

Processing table

1]

Product

(3) The YD axis moves to the standby position to adjust the suction cup
plate interval.

Processing table

g Product

11



(4) Once processing of the product’s outer surface is completed, the suction
cup plate moves to the ejecting position, lowers the lifting unit and grips
the product with the suction cup.

Processing
table

Product
]
]




(6) Only the XD axis moves to the stacking position.

—
L

(7) The telescopic arm is extended and the YD axis moves to fetch
the product to the stacking position.

>

8]
CC—= =

(8) The system lowers the lifting unit and releases the product to stack it up.
The next process starts when the next standby position is on the +X side
rather than at the stacking position.

o
|

13



(9) The suction cup plate moves to the next standby position.
The next process starts when the next standby position is on the -X side
rather than at the stacking position.

—
L




3 Operating switches
3.1 PR-FO operation panel

Switches for the PR-FO system operation panel have been added to the NC
operation panel to enable manual operation of the PR-FO.

\
LINE
RESET READY STOP o i
}  Operation
2] O [O] | | P
)
[ STACKING __ | 000 )
TABLE v
000 > >< UP [ U U ||« 000
| PR-FO
< 000 Operation
ooo »[>| POWN U - Panel
4 100
)

0 O O Stacking table ascending button

The stacking table rises (until 840mm) while pressing this button.

0 O O Stacking table descending button

The stacking table lowers (until 500mm) while pressing this button.

15
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AXis feed button

Pressing this button when “Manual mode” or "Origin mode*“ is selected, moves

the axis in the direction as indicated on the button.

The “+X” and "+Y” buttons blink while the axis corresponding to the button is
returning to the origin, and when origin return is completed, they stop blinking
and remain lit.

Description of Operation

ooo Button Manual mode Origin mode
ooo 00 The X_ ams_ moves in the The axis does not operate.
plus direction.
The X axis returns to the
origin.
X axis moves in the | When the X axis is adjacent
oo U minus direction. to the origin, it will return to
the origin after moving in
the +X direction.
The Y axis returns to the
origin.
The Y axis moves in the | When the Y axis is adjacent
oo bo + direction. to the origin, it will return to
the origin after moving in
the of +Y direction.
ooo 00 The Y a_XIS moves in the The axis does not operate.
minus direction.




3.2 Other switches

Mode selection button

Pressing this button selects the NC operation mode.

Once selected, the button lights up. When turning on the power, the “origin
mode” is selected. By using these buttons, “origin”, "automatic” or "manual”
mode can be selected

Origin: Use it when performing manual origin return.
Automatic: Use it when performing the following operations.
- Executing programs registered in the NC memory.

(“Automatic mode” operation)

- Searching for programs and sequence numbers registered in the
NC memory.

OT release button

This button is used to release X axis over travel.

When any axis is in the over travel (hardware) condition, release it by pressing
the “axis feed” button for the opposite axis, with keeping this button pressed.

D

17



4 Program

4.1 Program commands

Basically, there are four kinds of operations.
The system operates in automatic mode only.
It cannot operate in MDI mode.

4.1.1 Automatic origin return G50 and origin return of

G130

Second carriage and main carriage are executed simultaneously.
When you only want the second carriage to return to the origin, perform
manual origin return.

The condition of each part is as follows:

- X, Y and Z axes: Origin position

- XD and YD axes: Origin position

- Telescopic arm: Folded

- Suction cup plates A and B: Origin position
- Suction: Off

4.1.2 Standbys and next operation command G49

18

The command moves the second carriage to the standby position.
The position and the operation for each part are commanded simultaneously.

G49 X Y ABPI|CUL

X: Ejection position X

Y: Ejection position Y

A: Stacking position X

B: Stacking position Y

P: Suction cup plate interval

I: Selecting suction cup plate A

J: Selecting suction cup plate B

C: Stacking place

U: Standby position X

L: Stacking method



- Basically, the X and Y positions are commanded by the absolute coordinate
system (offsetting of G92, G93 and G98 is enabled).

- An alarm will be generated when X, Y or U is omitted.
- When A or B is omitted, the position will be same as the X and Y axes.

- When P, | or J is omitted, the previous value will continue to be used
(modal processing).

However, when no commands are executed:
- P indicates the minimum plate interval.
-land J are 0.
However, when both | and J are not commanded, an alarm will be generated.

- C and L are 0 when omitted.

- Y value for the standby position is not commanded since it is the same as
that of the ejecting position.

- An alarm will be generated in the following cases.
- X>A (To prevent a collision)

- X>U (To prevent a collision)

- In the following cases, adjustments are made automatically instead of
alarms.

-PandY

- When P >= (Maximum suction cup plate interval) -Y

The system adjusts the plate interval automatically based on Y.

- When P <= Minimum suction cup plate interval

The system adjusts the suction cup plate interval to minimum.

- Interval of suction cup plate and B

When the suction cup plate interval >= (Minimum suction cup interval) -B

The system adjusts stacking position B automatically based on the suction cup
plate interval.

19



4.1.3 Suction G48

The G48 code moves the second carriage to the ejection position
commanded by G49 to grab the product.

4.1.4  Stacking M104 or G48L1

The M104 or G48L1 code ejects the product grabbed by command G48 and
fetches it to the stacking position commanded by G49.
It operates by using M104 after G48.

20



4.2 Suction Cup Commands | and J

- When | or J is omitted, the previous value continues to be used (modal
processing).

An alarm is indicated when the first G49 code in the program has no
commands for | and J.

When no suction cup is used, the command value is O.

Suction cup plate B Address J (1-4095)

256 64 16

.

©

©
T

Rlelo

¢ ¢
© ®
O ®
. .

8 32

N =
o0 ESN

2

Suction cup plate A Address | (1-4095)

w
N

0000

@ Ot
MOENO =
1 Oes

—+(2) (O

1024 256 64 16

21



5 Maintenance

5.1 Lubrication

22

Lubrication List

Be sure to perform appropriate lubrication since it is extremely important for
maintaining machine accuracy and preventing failures.

NO. Lubricating point Qil Lubricating Lubricating interval
method
1 | X axis LM guide nut O Grease gun Every month
2 | X axis and pinion O Grease gun Every month
3 | Y axis LM guide nut O Grease gun Every 3 months
4 | Z axis LM guide nut O Grease gun Every 3 months
Oil Table
Company g
Amada Amada Grease No.2
Mobil Mobilux 2
Shell Albania 2
Nisseki Multinox 2
Idemitsu Colonex 2
Mitsubishi Multi-purpose
Company O
Amada Amada Grease K-2

The above oils are available at all sales branches.
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Greasing Method

Maintenance and inspection are indispensable for machine accuracy and
extend its life.

Using an inappropriate method of greasing the LM guide and the rack and
pinion will cause machine life to deteriorate. So, be sure to perform greasing
as follows:

Important

- If there is metal dust on the cloth used, it may damage the LM guide and
ball screw. So, always use a clean cloth.

1. Inject new grease via the grease nipple using a grease gun or the like.

Inject the grease until the old grease is completely removed
(i.e. until the new grease comes out).

2. Wipe the old grease off the LM guide rail and the ball screw shaft with a
clean cloth.

3. Lightly grease the LM guide rail and the ball screw shaft.



5.2 Annual Inspection

Inspection item

Inspection procedure

and lower limits.

: Inspection Adjustment
ltem Details
method method
Confirm that none of for
the release lever screws .
Visual _ .
of the bracket and the i i Tighten if loose.
o - inspection
limit switch fixing screws
are loose.
Confirm that no air is
o leaking from the packin , _
Limit switch g p . g Visual Repair or replace
and the seatbelt inside _ _ _
_ _ inspection | with new ones.
the rodless cylinder is
visible.
If an abnormality is
Confirm contact with the | Visual found, repair it or
Y axis dock. inspection | replace with new
parts.
Manually  open the If an abnormality is
Cylinder switch | solenoid valve to confirm | Manual found, repair it or
operation check | that it stops at the upper | inspection | replace with new

one.

Stacking table

See the separate
document.

See the separate
document.

25




5.3 Maintenance parts

Front

Rear

26
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Suction cup plate A
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Suction cup plate B

.M..l!

59

71 72
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Maintenance parts

Position Pcs Description Manufacture Type

1 2 RAIL TRACK MECMAN 1605-204-31

2 2 SHOCK ABSORBER ENIDINE OEM 1,25M x 2
2 IMACT SUPPRESSOR OEM 1,25M

3 2 CABLE CHAINBRACKET LKI 403080

4 2 CYLINDER ATTACHEMENT | LKI 403039A

5 1 COVER LKI 403033B

6 1 COVER LKI 403047A

7 1 CABLE CHAIN IGUS 250.05.075

8 1 CABLE CHAIN SUPPORT LKI 403061

9 4 RUNNER BLOCK STAR 1666-214-10

10 1 STOPPER LKI 403026A

11 1 RAIL TRACK MECMAN 1605-0-25 | =

1440

12 1 COVER LKI 403055B

13 1 COVER LKI 403066A

14 1 COVER SHEET LKI 403056B

15 1 SERVO MOTOR FANUC B0.5/300 132

16 1 SENSOR BRACKET LKI 300426

17 2 ATTACHMENT LKI 403057

18 1 TENSION UNIT LKI 300422A

19 1 STEEL BAND LKI 403079

20 1 HORIZONIAL BEAM LKI 403030A

21 1 TANDBEIT BENZLER PU AT10-25

1=3265

22 1 ATACHMENT LKI 403058

23 1 SENSORBRACKET LKI 300510

24 1 CYILNDERBRACKET LKI 403039A

25 1 CABLE CHAIN IGUS 40.050

26 1 COVER LKI 403048B

27 2 RAIL TRACK MECMAN 1605-0-25

28 1 CYLINDER MECMAN 523-307-016-0

29 1 CARRIAGE BASE PLATE LKI 403027A




Position Pcs Description Manufactu Type
re

30 4 RUNNER BLOCK STAR 1666-214-10

31 1 ATTACHMENT LKI 403024A

32 1 PLANET GEAR RIDUTTO | BGT 600 1:20

RI

33 1 CLAMPING BUSH KOFIX CN 25

34 1 TAND BELT WHEEL BENZLER | 300415 1

35 1 MOTOR BRACKET LKI 403045

36 1 NUT LKI 403077

37 1 CABLE CHAIN IGUS 48.025

38 1 CABLE CHAIN IGUS 48.025

39 2 BALL BEARING SKF 6003-2RS1

40 1 TAND BELT WHEEL BENZLER | 300415_2

41 3 ADJUSTMENT SCREW | LKI 403052

42 1 LIFTING CARRIAGE LKI 403016A

43 1 SUC.CUP PLATE REAR | LKI 403051A
COVER

44 1 SUC.CUP PLATE A LKI 403050B
FRONT COVER

45 1 SENSOR ACTIVATOR LKI 300423

46 2 BAR LKI 403046

47 1 RUNNER BLOCK STAR 1653-214-10

48 2 TAND BELT BRACKET | LKI 300507

49 1 SUCTION CUP PLATE | LKI 403028B
A

50 1 GREASE NIPPLE M6 45°

51 1 TAND BELT BRACKET | LKI 300463A
PRA

52 1 TAND BELT BRACKET | LKI 300506

53 2 BRACKET FOR | LKI 403073
VACUUM GUARD

54 8 BRACKET FOR | LKI 300473
SUCTION CUP ¢ 40

55 8 SUCTION CUP PIAB B40 SILICONE

31




32

Position Pcs Description Manufacture Type

56 4 BRACKET FOR SUCTION | LKI 300472A
CUP ¢ 20

57 4 SUCTION CUP PIAB B20 SILICONE

58 SUC.CUP PLATE B | LKI 403049B
FRONT COVER

59 1 SUC.CUP PLATE REAR | LKI 403051A
COVER

60 1 LOCKING CAP FOR | LKI 300421B
STEEL BAND

61 1 RUBBER BRAKE BLOCK | LKI 300485

62 1 CYLINDER MECMAN 2700-2-3220-1

63 1 RUBBER BRAKE BLOCK | LKI 300505

64 1 SENSOR ACTIVATOR LKI 300423

65 2 BAR LKI 403046

66 1 SUCTION CUP PLATE B | LKI 403029B

67 2 BRACKET FOR VACUUM | LKI 403073
GUARD

68 1 TAND BELT LOCK LKI 300464

69 1 GREASE NIPPLE M6 45°

70 1 RUNNER BLOCK STAR 1653-214-10

71 4 SUCTION CUP PIAB B20 SILICONE

72 4 BRACKET FOR SUCTION | LKI 300472A
CUP ¢ 20

73 8 SUCTION CUP PIAB B40 SILICONE

74 8 BRACKET FOR SUCTION | LKI 300473

CUP ¢ 40




6 Alarm

2257 NC alarm (sub)
Cause: An alarm was generated on the loader board side.

Releasing method : Simultaneously pressing the SHIFT and HELP keys on
the MDI panel switches to the loader board screen.

Confirm the NC alarm number and release the alarm following the instructions
indicated for the corresponding NC alarm.

2258 Interlock +YD

Cause: The YD axis on the sub-carriage side exceeded the plus axis travel
range.

Releasing method : In the origin return mode, press the -YD button to perform
origin return.  The alarm will then be released.

2259 Interlock -YD

Cause: The YD axis on the sub-carriage side exceeded the - side axis
travelling range.

Releasing method: In the origin return mode, press the -YD button to perform
the origin return. Then, the alarm will be released.

2260 Interlock Suction cup plate
Cause: Suction cups A and B collided.

Releasing method : In the origin return mode, press the -YD button to perform
origin return.  The alarm will then be released.

2261 Lifting cylinder down
Cause: The lifting cylinder is not in the lifting position.

Releasing method :In the origin return mode, press the —XD or -YD button to
perform origin return. Then, the alarm will be released.

33
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2262 Lifting cylinder failed

Cause: Lifting cylinder operation was not completed within the specified
period.

Releasing method : The air pressure may have dropped or the pneumatic
device may have malfunctioned. Press the ALARM RESET button.

2263 Telescope arm failed

Cause: Telescope arm operation was not completed within the specified
period.

Releasing method : The air pressure may have dropped or the pneumatic
device may have malfunctioned. Press the ALARM RESET button.

2264 Sub M-code error

Case:The program is wrong for PR-FO.

ex) When telescope arm is out, it tries to go down Lifting cylinder.
When Lifting cylinder is down position, it tries to out Telescope arm.

Releasing method : Press the reset key to release the alarm. Input correct
program.

2265 Stacking table circuit protecter trip

Cause: The stacking table is overloaded.

The circuit protector in the breaker panel has been tripped.
Releasing method : Turn on the circuit protector.

Then, press the reset key to release the alarm.

2266 Staking table downend

Case:The stacking table is roading fully. Then stacking table reached
downend.

Releasing method : Things on the stacking table are carried out. Then press
the ALARM RESET button.









INSTALLATION

SR SYN

o

~No

Check the lifting table for transport damages.
The baseframe is not self supporting, therefore the floor has to be plan.

Connect the electric cables according to page 8.

Lift the table. if tha motor runs without raising the table, two phases has to be
switched.

The side of the platform where the scissors are fixed, has to be turned against
the side where the gods is taken on in upper position. (picture 1).

Fasten the table to the floor with expander boits.

Test the safety trip bar by lowering the table and press the safety trip bar. The
liftingtable must stop immediately. Test on all sides.

Adjust the lowering speed (not all models). When adjusting the speed the
safety arms must be in locked position (picture 2).

Do not lift in the safety trip bar !

-

Leading and unloading

. N B
= : N, '\
& YT T T o e -
v AREEEREe | |

Wheel side Fixed side

Picture |

Picture 2



If the Tifting table is to be installated in a pit, transport the lifting table as described
below:

1. Rise the lifting table.
2. Place straps through the scissors. Fasten the baseframe to the piatform or

sCissor,
3. Lift the table in pit. The side of the platform where the scissors are fixed, has to

be turned against the side where the gods is taken on in upper position.
{picture 1).

Do not lift in the safety trip bar !

Dimensions of the pit:

- Length: platform length +30mm
- Width: platform width +30mm
- Depth: the minimum height of the lifting table +5mm



USER’'S INSTRUCTION

- The liftingtable will rise when the electric motor starts and will sink if the valve

is affected.
- The lowering speed can be adjusted on the return valve on the hydraulic unit.

Some models is not adjustable, they are pre adjusted by the factory.
When adjusting the speed the safety arms must be in locked position (picture
2).

The maximum lifting capacity on the fifting table is for an evenly distributed load.

The lifting table can lift half the load over half the platform length, or one third of
the load over half of its width (picture 3).

Picture 3

A standard lifting table is designed to work steadily for a fong time under normal
conditions. If it is used intensively with full load in 2-3 shifts, lifting/lowerin at high
speed in tough conditions etc, it may be necessary 1o use a special designed
table.

During maintanance and repair under of beside raised tables, the table must be
without load and in locked position (picture 2).



MAINTANANCE

Daily | Weekly | Monthly | Year
Check the function of the safety trip bar X
Check the condition of the lifting table X
Check for oil leaks X
Check the oil level X
Check that all wheels run smoothly, 5
clean the basframe if needed
Lubricate the cylinders end bearings X
Change hydraulic oil X

Recommended: Esso Univis N 46

When the lifting table is used intensivély the maintanance must be maore often.

H




PARTS OF THE LIFTING TABLE

11
12

o~ A WO o

Platform

Safety trip bar

Outer scissor

Inner scissor
Hydraulic power pack
Base frame

Safety arms

Wheel

Hose break valve
Cylinder

Hydraulic hose

Lubricate nipp[es"f




HYDRAULIC POWER PACK

BN 4

ab

Ba

Bb

Electric motor

Junction element and coupling
Check valve
Relief valve

Fixed compensated throttle valve, fixed
lowering speed

alternative

Adjustable return valve
- used to adjust the lowering speed

Electric valve
- eémergency screw at end of solenoid

Solenoid N
Pump
Filter, 80 micron

Tank
-seal: OR 112*3



V4R

—

9 1 Tank seal: OR 112x3
Bl 1Filter 90 micron
7 1 Pump
6b 1| Solenoid
6al 1 Electric valve
5b|  1Adjustable retyrn valve alternative 5a
5a] 1 {ompensated throttle valye alternative Sh
4 1| Relief valve : )
3 YCheck valve
2] 1 Junction element and coupling
1 1Electric motor
Det.nri Ant. [Bendmning Material / ritn. nr Dimension Anm.

PF ENGINEERING

Bendmning

HYDRAULIC DRAWING

Datum Namn Material

Ritad

11.5.1999 | PF -

Kantzpll

Standard

Ritaings nr Skalz Sida

167015

Fitnamn I
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AMADA COMPANY, LTD.

200, Ishida, [sehara, Kanagawa, JAPAN

This manual is printed on recycled paper.



