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WEDM Training Course Outline

Read Discuss Ch. 1 Description of the EDM Process.

Discuss EDM maintenance via powerpoint slides. Students can follow
along in Ch. 3 of the manual.

At the machine, go over machine layout from Ch. 2 of the manual.
Perform routine maintenance including wire spool threading, guide
removal, carbide contact indexing, pipe removal and resetting of the
maintenance screen.

Perform wire setup procedures including AWT jet alignment, wire
vertical alignment and table to limit/lower recording using the
LNTPRDAT program. Students can follow along in Ch. 4.

Perform part setup procedures including all codeless part alignments,
tilt offset and edge find using both G80 and using the ST key.

Read and discuss Ch. 8 and Ch. 5 contents via powerpoint slides.
Learn how to update the COND file in the memory and perform a
condition search in NEWFILE.

Set up a simple straight line rough cut and allow students to modify
machining conditions to see how they affect cutting speed, stability and
wire breakage.

Power down machine and allow each student to perform a power up,
homing and wire alignment.

Set up a steel plate with start holes to show students how to thread
automatically and manually through a small start hole.

Perform a test cut doing a simple circular die with 5 degree taper. The
program will be provided beforehand but allow students to practice file
loading and saving.

Discuss Taper cutting and required parameter settings on the control.
Begin Heart NC basic instruction for importing a DXF file and creating
a tool path.

Students should do the programming examples in the manuals and
confirm that the program and NC data are made correctly by having
student use the Graphic function on the machines.

Have each student set up a simple punch shape and actually cut the
part. Confirm size and have students modify offset data in program in
order to see how to change part size for next cut.
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DESCRIPTION OF THIS MANUAL

It is the intention of this course and manual to inform beginning and experienced
operators of the techniques used in programming and operating Sodick Wire
EDM systems. This manual is to be used in conjunction with our class as the
course text. This course provides you with good knowledge of machine
operation, maintenance and programming.

For experienced operators/programmers, this manual and course should provide
you with additional information and technique differences between various
Sodick controls and other manufacturer's equipment. As experienced
operators/programmers know, there are several ways to develop CNC programs
and various successful techniques to operate the machine. You can use your
own past experience and common sense to develop your own programming and
operating style.

This manual is not to be used as a replacement for the manual set supplied with
the machine. You should have received the following manuals with your new wire
EDM:

* Operation Instructions

* Code Instruction

e Operation Instructions UTY

* Machining Condition Table

*  Supply Tank

* Pipe AWT

It would be wise to familiarize yourself with the above manuals when you return
to your shop.

It is our sincere hope that this course and manual gives you the information you
need to begin operating, programming and maintaining your Sodick wire EDM
machine.

Once you return from class and begin using your new machine, if you have
guestions please feel free to call us. When calling, we will need to know your
name and the company name, which model machine you are working on, and
also which control it has. This information will help us get you the correct
information you need. For programming and operation questions ask for the
applications dept. If something is not working correct, ask for the service dept.

Sodick Inc Technical Center
847-310-9000
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Chapter 1 DESCRIPTION OF THE EDM PROCESS

The first key concept that you must understand is the basic principle of the EDM
process.

One good analogy of what occurs in the EDM process is what is constantly
happening in your automobile engine. The spark plug that ignites the fuel in the
combustion chamber is constantly receiving a great amount of voltage and
current to form a spark. As time goes on, and the spark plug wears, you will
notice a certain amount of pitting on the electrodes of a worn spark plug. This
pitting is caused by exactly the same elements that work in the EDM process.
The heat generated by the spark causes a small amount of the electrode to melt,
and as time goes on the melted material is blown away from the electrode of the
spark plug. Of course, the spark plug is designed to fight against this pitting, but
in the EDM process the melting of material and the flushing away of the melted
particles is desirable, and the machine is designed accordingly.

In simplified terms, this is what happens during the wire EDM process. The wire
passing through the machine has an intermittent voltage applied to it. As the wire
comes close to the material (but not actually touching it), an ionization channel
forms and amperage flows through this channel vaporizing a tiny area of the
workpiece. This channel or gap must be filled with a dielectric fluid, in this case
deionized water that acts as a flushing medium to remove the vaporized
particles, an insulator and a cooling medium. The electricity going to the wire is
then turned off and the vaporized material will instantaneously solidify to form a
small particle. The flushing will then remove the particle from the gap and the
process starts over again. This process repeats thousands of times per second.
It is this constant process that eventually machines the workpiece to your
specifications.

Copyright January 2, 2012 1 Sodick Inc.



GENERAL EDM FACTORS

WIRE DIAMETER AND WIRE GUIDES

The operator should give thought to the diameter of the wire used to machine the
part with. Generally speaking, the larger the diameter, the faster the machining
speed will be. You must look at the minimum inside radius specified on the print
and use a wire diameter capable of achieving that radius. If the corner R was
.004" you would have to use .008"or smaller diameter wire.

Sodick allows the following wire diameters and wire guides:

AWT
Wire Size | Pre Guide (Qty2) Lower Guide AQ-1Upper Guide
004" (.12mm) 3080211 | (.11mm) 0206101 (.12mm) 3110253
.006” (.17mm) 3080214 | (.155mm) 0206103 | (.155mm) 3110259
.008” (.22mm) 3080219 | (.205mm) 0206106 | (.205mm) 3110258
010" (.27mm) 3080223 | (.255mm) 0206109 | (.255mm) 3110291
012" (.32mm) 3080225 | (.31mm) 0206113 (.31mm) 1330067
NOTE:

a) The AWT pre-guide, upper, and lower wire guides must match the wire
diameter you will use based on the above chart. When you change wire
diameters, you must change all 4 pcs, the upper and lower wire guides as well as
the 2 pre-guides above the AWT pipe.

b) .004” wire requires optional circuit (HTP Circuit).

Copyright January 2, 2012
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WIRE TYPE

Sodick has developed the power supply to cut at very good speed and with very
good accuracy with plain brass wire. Hard brass wire works best for all general
cutting and taper cutting up to 10 degrees and for reliable AWT operation. Use
half hard brass wire when taper cutting 11° to 20°, and soft brass wire when
cutting 21° or greater. Also look for a wire brand that stays straight when
unwound from the wire spool. This will give the best AWT operation.

Spool sizes the machine uses are the P-5, 11Lb or P-10, 18Lb.

FLUSHING & NOZZLES

This is the flow of water that surrounds the wire during the EDM process.
Flushing nozzles are mounted around the upper wire guide and the lower wire
guide. The upper flushing nozzle screws onto the upper head while the lower
flushing nozzle fits onto the lower head and slides up to about .005" below the
table automatically when the flushing is turned on. Set the Z-axis position so that
the upper flushing nozzle is between .004” and .006” above the top of the part.
This is considered to be perfect flushing conditions.

There are several size flushing nozzles. The standard flush nozzle is 6mm I.D.
and can be used to a maximum taper angle of 10°. The 10mm I.D. nozzle is for
taper angles up to 20°.

6mm upper and lower nozzles. Large 10mm upper and lower nozzles.

Flushing is one of the most important factors that contribute to the EDM process.
This is because the small particles created by the EDM process MUST be
removed from the work area, otherwise double burning of these particles will
occur and the insulation properties of the dielectric are eliminated resulting in
unstable cutting. You will find that the better the flushing, the faster and more
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stable the EDM process will occur and wire breakage will decrease. During rough
cutting, you usually want high flushing pressure (T84 code) to remove the
particles. During skim cuts, you want low flushing pressure (T85 code) to avoid
having the pressure of the flushing deflect the wire.

When you enter the cut from the edge of a workpiece or when machining close to
an internal shape, a portion of flushing is being dispersed by the wall of the part
itself. When the wire is not surrounded on both sides of the wire by about 0.25” of
material the flushing is not perfect and the cut may become unstable and the
power may have to be reduced.

There are 2 sizes of flush nozzles that come with a new machine.
For up to 10° taper cutting use the 6mm 1.D. nozzle (standard).
For up to 20° taper cutting use the 10 mm 1.D. nozzle.

Once you have the proper flush nozzles for the taper angle you are about to cut,
you should dry run the machine and visually verify that the wire isn’'t touching the
[.D. of the nozzle. If it is, the nozzles with a larger 1.D. opening need to be
installed and verify again that the wire isn’t touching the 1.D. of the nozzle.

Upper Nozzles

(Size) Part No. Note
(3mm ID) 3082997 Close edge work.
(6mm 1.D.) 3081604 10° max taper, comes standard with machine
(6mm 1.D.) 3081682 Extended Length. L6.5mm
(6mm 1D) 3082396 Extended Length Nozzle. L26.5
(10mm I.D.) 3081606 20° max taper, comes standard with machine
(16mm 1.D.) 3081868 30° max taper, available from parts dept.
(40mml.D.) 3086875 45° max taper, Special. Mounting parts required,

see below

Lower Nozzles

(Size) Part No. Note
(3mm ID) 3110508 Close edge work
(6mm ID) 3110303 10° max taper, comes standard with machine
(6mm ID) 3110463 Extended Height Nozzle. Taller by 4mm
(10mm ID) 3110461 20° max taper, comes standard with machine
(14mm ID) 3086876 45° max taper, available from parts dept.
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WATER RESISTIVITY

The water resistivity affects the EDM process. The water is intended to be a
dielectric, meaning that the water is an insulator to electricity. However, in real
life this is impossible to achieve. There is a bottle containing deionization (DlI)
resin hooked up to the dielectric tank that removes the charged ions from the
water thus increasing its resistivity and maintaining a set range.

High water resistivity allows a focused discharge, which allows the machine to
cut fast, stable and also reduces rusting of the workpiece. Low water resistivity
allows the spark discharge to leak out of the cutting area, which slows down the
cut. It can also cause rusting on your work piece. This is why it is required to
monitor the resistivity daily. The normal setting for water resistivity is 55000
ohms to 65000 ohms per centimeter. When the DI bottle cannot maintain the
resistivity level of 55000 or HIGHER, it must be recharged with new resin.
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Resitivity display at the machine.

v" Clean the probe in the dielectric tank on a regular basis to maintain a valid
reading.

v Resistivity range setting value is stored in the “Setting User2” screen.

v Super Pika option requires a higher setting.
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Chapter 2 MACHINE LAYOUT DESCRIPTION

Another key concept to understand is the basic makeup of the machine. Our
intention first is to look at the machine from the operator’s viewpoint. Later, we

will look at the machine from the programmer’s viewpoint.

While the configuration may change from model to model, you will find that there
are many consistencies from one Sodick wire EDM machine to another. This
section is intended to acquaint you with the components of the machine and
control. Each machine is made up of three basic components; the machine tool,

dielectric system, and control.

As the table moves from right to left and vise-versa, it is moving along the “X”
axis. As the table moves in and out, it is moving along the “Y” axis. The up and

down motion of the upper head is the “Z” axis.

The upper head can also move in two directions parallel to the X and Y-axis.
These motion directions are primarily used to create taper. As the upper guide
moves left to right, it is moving in the “U” axis. As the upper guide moves in and

out, it is moving in the “V” axis.

--------

Senacen”

Y-axis
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Here is an introduction to many of the most important keys and switches on the
control panel. These are important ones to be familiar with. To make it a little
easier, we break them down into logical categories.

CONTROL PANEL SWITCHES

1 [SOURCE ON/OFF] switches

These switches are used to switch the power to the NC part of the power supply
unit. Do not press the [SOURCE OFF] switch with the [POWER ON] switch held
down; press the [SOURCE OFF] switch after pressing the [POWER OFF] switch.
To protect the machine, allow at least two minutes between pressing of the
[SOURCE ON] switch and [SOURCE OFF] switch and vice versa.

2 [POWER ON/OFF] switches

These switches are used to switch the power to the machine related section on
and off.

Note: The [POWER ON] switch is valid when the [SOURCE ON] switch has
been pressed and the system has started up. To protect the machine, allow at
least two minutes between pressing of the [POWER ON] switch and [POWER
OFF] switch and vice versa.

3 [EMERGENCY STOP] switch shuts off the power to the machine and the
power supply unit. This large red button turns off the “POWER” and the
“SOURCE” on the control. This will power down the control and machine
completely.

4 [AWT CUT/THREAD] switch
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These switches are used to cut and automatically thread the wire.

5 [TENSION ON/OFF] switches

Not Used.

6 [WIRE STOP/RUN] switches

These switches are used to stop and start wire running.

7 [HIGH PRESSURE ON/OFF] switches

These switches are used to turn high—pressure flushing on and off.

8 [LOW PRESSURE ON/OFF] switches

These switches are used to turn low—pressure flushing on and off.

9 [TANK FILL ON/OFF] switches

These switches are used to turn supply of dielectric fluid to the tank on and off.
10 [TANK DRAIN ON/OFF] switches

These switches are used to open and close the tank drain.

11 [TANK DOOR UP/DN] switches

These switches are used to raise and lower the tank door.

(Note: VZ AQ750 and AQ900 models have a manual switch to raise and lower
tank)

ONORONONONO
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12 [AQ] to [A3] Switches

These switches are used to execute program files which are stored in the NC
unit. The relationship between the program file to be executed and the switches
to be pressed is shown below. Using the Edit function you can customize these
files. It is convenient to store programs for setup operations such as centering in
these files.

Switch File Name Program

A0 7721 User’s program
Al 2722 User’s program
A2 2723 User’s program
A3 2724 User’s program
SHIFT+ AO 2725 User’s program
SHIFT+ Al 2726 User’s program
SHIFT+ A2 7727 User’s program
SHIFT+ A3 2728 User’s program

Note: Files from “_ZZ21” to “_ZZ28" are registered to the hard drive as blank
operation programs before shipping the machine. The operator may customize
and register those files according to his needs.
13 [MFRO] to [MFR3] Switches
These switches are used to select the feedrate for travel in jog and dry run
operation.

MFRO: High speed travel

MFR1: Medium speed travel

MFR2: Low speed travel

MFR3: Very slow speed

v" Jog speed located on SET-USER3 screen

14 [OFF] switch
This key will stop the program permanently. There will be no way to continue
without going back to the start point and running the program again. You must be
careful when using this key, since you will not get a second chance. We
recommend that you get in the habit of ALWAYS pressing the HALT key to stop
the activation of a program. Then, if you still want to completely stop the
program, press the OFF and ACK key.
15 [ACK] switch
Means acknowledge. Whenever the control generates an alarm message on the
control screen and the buzzer goes off, this key must be pressed to acknowledge
the fact that you have read the message.
16 [HALT] switch
This key can be pressed to temporarily stop the actual running of a program.
To restart operation, press the [ENT] switch.
17 [ENT] switch

Copyright January 2, 2012 9 Sodick Inc.



Use to start a program or after halting or when the control automatically stops the
program’s operation maybe due to wire breakage, MOO or MO1 this key allows
you to continue from where the machine stopped.

18 [ST] switch
This switch is used to cause contact detection: Press one of the jog switches with
this switch held down and contact detection will occur. “Contact detection” is the
processing in which axis travel is unconditionally stopped on detection of contact
between the wire and workpiece.

v' See page37 for details about using the ST key.
19 [UV] switch
This switch is used to select whether the [U-], [V—-], [U+], and [V+] switches are
effective or ineffective.
Note: The status corresponding to the switch whose lamp is on is the effective
status.
20 Jog switches ([X-], [Y-], [Z-], [U-], [V=], [X+], [Y+], [Z+], [U+], [V+])
When one of these switches is pressed, the corresponding axis moves in the
designated direction.

Copyright January 2, 2012 10 Sodick Inc.



MACHINE PANEL SWITCHES

This panel is located near the flushing valves on the machine. Some of the keys
on this panel are the same as the switch panel on the control.

/ WIRE ; AWT
— = I
‘STOP! RUN | ’ I I
| | ut HREAD)|
i\ J Uxi_) s e T
[ AWT JET |/ TANKFILL |
I ¢ ON || || oFF ON J
"N ‘ Jl
/  AWT PIPE / TANK DRAIN
i Y || (=
| AR FREE OPEN || |/CLOSE|
L - L L |
I/ WIRE | |
| N i =
| FEED

WIRE STOP/RUN - Allows you to manually turn on and off the wire run.

AWT - Allows you to manually cut or thread the wire.

AWT JET — Allows you to manually turn on or off the AWT water jet.

TANK FILL- Turns on or off the fill pump.

AWT Pipe Air — Creates an air blow to dry the annealing unit.

AWT Pipe Free - Allows you to slide the AWT pipe up and down easily while
holding down the button. Use this if threading the wire by hand.

TANK DRAIN- Open or closes the worktank drain.

WIRE FEED- Use this to unspool wire from above the AWT unit.
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ADDITIONAL ITEMS

Hour Meter:
Machine usage hours can bee seen on the Disply — Maint screen. At the bottom
of this screen is the source on time, and also cutting time.

Worktank Door UP and DOWN:

The AD360L, AQ400L and AQ600L machines have a manual drop door. The
door must be up for the tank fill and flushing pumps to work and to run the
machine in the submerged mode.

USB Memory Stick:

On the front side of the control there is a USB port. This port is compatible with
ONLY Sodick memory sticks that come with the machine upon delivery. It is used
for program storage and transfer to an offline computer as well as storing backup
information for the machine control.

ONLY Sodick memory sticks
can be used for data transfer!!!

Copyright January 2, 2012 12 Sodick Inc.



UNDERSTANDING WORK COORDINATE SCREENS

Sodick allows you to assign up to 60 different program zero points. This could be
helpful when you are machining multiple parts. However, most of the time you
will only be interested in one of the available work coordinate screens. You will
usually start with coordinate system G54. If you are setting up more than one
part at the same time or cutting multiple openings in a part, you might be using
other work coordinate systems other than G54. Prior to programming your G92
you can tell the control which coordinate system you want to work in. This means
that you can include a G code in the program PRIOR to the G92 command.

Present work coordinate

GEH | G56 G5B 559 J
-0 UHUUW -0. UUUH] -0, 00001 0.00
U 2 0. UUDU*
0. mrlff n. nnnv
0.00000 000000 .00000 0.00000
G154 ] G155 | G158 G157 | G158 G159 |
-0.00001 -0.0000] -0. UHIU] -0.00001
0.00002 0.00002 0.00002
0.27258 0.27258 0.27258
0.00003 0.00002 n.00003
0.00057 0 0 0.00067
0.00000 -00000 0.00000

Display

Selling
Manage

UTy

Q3vic

Status
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Here is a list of all of the coordinate systems available:
G CODE Display AT MACHINE

G054 to G059 = work coordinates A054 to A059
G154 to G159 = work coordinates A154 to A159
G254 to G259 = work coordinates A254 to A259
G354 to G359 = work coordinates A354 to A359
G454 to G459 = work coordinates A454 to A459
G554 to G559 = work coordinates A554 to A559
G654 to G659 = work coordinates A654 to A659
G754 to G759 = work coordinates A754 to A759
(G854 to G859 = work coordinates A854 to A859
G954 to G959 = work coordinates A954 to A959

NOTE: G959 cannot be set to a new number as this is displaying the machine
coordinates located from the machine home position.

There may be times when you will want to use the various coordinate systems
(other than G54) for some special purposes. For example, let’s say you had job
#1 on the worktable, and it was already located. If a second job needed to be set
up and located you probably would not want to disturb the zero set of job #1.
Simply change to a second work coordinate system by entering G55, then locate
your second job and set zero in this screen. Now your 1st work coordinate will
not have been disturbed. Also be aware that there will always be an A (absolute)
G90 or I (incremental) G91 ahead of the work coordinate screen number.

Work 1

g (G55 X0 YO)

apooaoAgdLAaAGe

a

-

!

<

O

=

(N0
AQ00A0DQOD0D

¢ ¢ 2 ¢ 2 I 2 ¢ 9 2 L ¢ DI
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Chapter 3 MAINTENANCE

Sodick Wire EDMs are precision machine tools and should be treated as such.
Preventative maintenance will eliminate unnecessary problems, downtime, and
aggravation and should be performed on a regular basis religiously. Sodick Wire
EDMs have a reputation in the industry to run longer in harsh conditions between
maintenance intervals than their competitors. This does not mean maintenance is
not as important and should be put off until you start having problems with the
machine. "Don’t fix it if it ain’t broke" theory doesn’'t apply here. Ideally, the
machine should be located in an environment where the air is clean (not right
next to a grinder) and temperature doesn't fluctuate more than several degrees
(not located in direct sunlight or by air duct) and on a vibration free surface.
Cleaning: To remove the EDM residue that accumulates on the machine and on
the workpieces, we recommend a cleaner called AC-500. It is made by
Rochester Midland and works well. You can get this cleaner by contacting them
directly at (800-474-4762). This cleaner should be rinsed off after wiping off the
dirty surface. Try not to contaminate the water as this decrease the life of the DI
resin if too much of it gets into the system.

DISPLAY MAINTENANCE SCREEN

In the Display, MAINT, CONSUME screen, there is a bar graph that will turn red
when the item is due for service. It can be reset after an item has been serviced,
returning the bar graph to 100% and green. CUT TIME displays the actual cutting
time for an item. Put a check in the box to the left of an item to highlight the icon
box in the Run screen, when over the allotted time.

Digp nawe Cut lise Tatzl tina
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P OLeE-up 449K | 1000H I

7 DICE-LOV 444 4000H . = Status
" Helt 02344 93384 ]

T~ Cutler 00007 LLEERS _

I Grease Up 000K LEE] e — |

7 Yire Bucket 0078k 01004 [

% fater Bensor 0087 02004 I 494200009

T Annea| Electrode D000 T | 001007 _

Bouree an Tine 1852494

Ut Line O0037HH

Maire o
l‘;-:ﬁsur:u| Higtary I Wetch | I I | I I I | I 210l
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MAINTENANCE CHECKLIST

For additional information about maintenance items, please see the “Machine
Tool” manual supplied with your machine.

Daily Inspection Items

Inspection Item

Check To Perform

Conductivity Piece

Index every 50 hrs

Water

Level

Water Resistivity
Water Filter Pressure

Wire Bin Scrap Wire Level
Wire Ejection Entangled Wire
Slide Pipe (lower Clean

arm)

Worktable Clean

Lower Guide Pulley | Rotates Freely
Wire Terminals Connection
Flushing Nozzle No damage

Weekly Inspection Items

Inspection ltem

Check To Perform

Wire Guides Clean
Worktank Clean
AWT Alignment Adjust
AWT Annealer Keep Clean And Dry

Monthly Inspection Items

Inspection ltem

Check To Perform

Air Filters

Clean or Replace

Wire Guides

Check For Accuracy

Resistivity Probe

Clean

Floppy Disk Drive Clean
Lower Guide Pulley | Clean
Air Hydro Unit Oil Level
Disposal Pipe Clean
Air Regulator Drain
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MAINTENANCE DESCRIPTIONS

DI BOTTLE

If the DI bottle needs to be recharged,

1. Turn off the circulation pump.

2. Disconnect the lines at the top of the bottle noting which one is “IN” and
“OUT". Put the disconnected ends into the dielectric tank so water doesn’t run
onto the floor.

3. Unscrew the cap and pull the cap and the rod plugged into it out and rinse the

DI resin off the screens and/or off of the small slits at the bottom of the rod

with tap water.

Now pour out all the used DI resin from the bottle and rinse the bottle out. The

old resin should be recycled to be used again, which reduces operating costs.

Pour in new DI resin and fill the bottle about 7/8 of the way up.

Push the rod attached to the cap down until the cap can be threaded back on.

Plug the hoses back on to the bottle and turn on the resistivity meter.

If there is a valve on the supply hose (where the hose is connected to) it must

be open to allow water to flow into the bottle. Also make sure the hoses don't

get kinked, thus blocking the flow and check for leaks around the cap.

The resistivity meter should return to its setting value in an hour or so.

»

© NG

WORKTANK AND WORKTABLE

Use AC-500 or equivalent and spray down the tank and table and let sit for
several minutes. A toilet bowl brush works well for scrubbing out the tank and a
toothbrush for the smaller areas.

If a small amount of acid is used, wipe up excess with a cloth.

If a large amount of acid is used, do not allow any to flow down the worktank
drain.

Use only an Arkansas stone on the table to remove nicks and scratches. If a fine
India stone is used, it will scratch the table and remove too much material.

WATERLEVEL

Confirm that the filter tank is full of water with the worktank drained. On the
AG400L and AG600L type machines, confirm the level in the dirty side of the
tank. The dirty side is the side that the water overflows into. The water
overflowing from the clean (filter) side to the dirty side should drop 1 to 2 inches.
If it is more than two inches, add water to the dielectric tank to bring the level
back to 1 to 2 inches of drop on the overflow.

NOTE: If the water level gets too low, the water inside the worktank turns gray.
This is an indication that the pump is sucking air.
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WATER FILTERS

Machine Number of filters Filter type
AD360L 2 SHF25E
AQ400L, AQ600L 2 SHF25E
AQ750L with LNIW 2 SHF25E
AQ750L with LN33W 4 SHF25E

Locate the filter pressure gauge on your machine. When
the pressure gauge reaches the red zone, the filters
need to be changed. If you do not change the filters, and
the pressure in the filters continues to rise, and they
could blow out. This would result in the pressure gauge
going down below the red zone, giving you the illusion
that the filters are still good. Water is constantly flowing
through the filters and the filters catch any particle that is
bigger than what the filter is rated at.

To remove the filters, locate the chrome toggle switches

for the DI pump and Filter pump. Flip the switch down to turn off the circulation
pump. Open the filter cover and unscrew the wing nut. Remove the old filter by
sliding it out from the tank and throw it away. Install the new filter and tighten
down the wing nut, then turn the circulation pump back on.

DI Pump Switch
and
Filter Pump Switch
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CARBIDE POWER CONTACTS

The carbide power feeders (conductivity piece) deliver the electricity to the wire
thus charging it with current. They need to be indexed when the witness line
(created by the wire) is about .005"-.010" deep (maximum) or about every 40 to
50 hours (when using .008” - .012” wire). They also need to be indexed when
wire diameter is changed. When using .004” diameter wire, you will be able to
burn for more than 50 hours before indexing.

To adjust the contact use the provided indexing tool, or a 6" scale.
1) Measure the present position.
2) Loosen the set screw.
3) Remove the contact, clean and check for a wear groove.
4) Clean the mounting slot, which the contact came out from.
5) Replace the contact, and adjust it left or right by 1 index position of the
tool (.040")

Upper contact: The set screw is located on the front of the upper guide assembly.
Lower contact: The set screw is located behind the head.

NOTE: Regrinding the conductivity piece is not recommended.
CAUTION: Do not let the carbide protrude more than .400” from edge of heads.

iﬂ"t

Conductivity Piece Indexing Tool
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WIRE GUIDES

The upper and lower wire guides should be cleaned weekly, and checked for
roundness monthly.

Upper Guide:
1) Remove the nozzle assembly that carries the upper flush cup.
2) Use the guide tool to remove the guide and replace

Upper Guide

Lower Guide:

1) Remove the nozzle assembly that carries the lower flush cup.
2) Use the guide tool to remove the guide and replace

Lower Solid Guide Guide Removal Tool

LOWER WIRE ROLLER ASSEMBLY

There is a white ceramic roller 2.75"0.D. located below the lower head with 2
ceramic guides surrounding it. The wire travels around the roller and through the
lower arm, between the ejection rollers and drops in the wire bin. This roller must
spin freely and should not feel sloppy. This roller can affect how reliable the AWT
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unit is. Occasionally a piece of wire or a sliver slug will get lodged between the
guides and the roller. That object must be removed to allow the roller to spin
freely. It may be easier to work on this assembly if it is removed from the
machine. To remove the roller assembly, first remove the cover. On the AG400L
and AG600L machines, loosen and remove the metal cover held in place by 2
Phillips screws and then the 2 screws located at the top of the right side of the
steel plate. Pull the entire assembly toward the front of the machine and remove
it. Remove the ceramic guides and remove the object that is jammed and verify
that the roller now spins freely. To attach the ceramic guides, push the guides
toward the roller and tighten the screws to secure the guides. NOTE: If the small
rear guide is closer to the roller than the front larger guide, there will be a step
that the wire will hit when it comes around the roller. With the ceramic guides
tightened in place, verify that the roller spins freely. To attach the assembly to the
lower arm, note the plastic tube sticking out of the lower arm. Push the assembly
onto the tube so that the hole in the rear ceramic guide plugs onto the tube.
Tighten the 2 screws that secure the steel plate and install the cover. Now verify
that the plastic tube is seated properly into the aspirator unit back by the wire
ejection rollers. Verify that the AWT unit is reliable now by doing several cut and
threads.

WIRE EJECTION ROLLERS

There is a set of wire ejection rollers located above the wire bin. These rollers
pull the wire from the spool, through the machine and drop it in the wire bin. The
pressure between these rollers affects how the wire lies in the bin. When the wire
run is turned on, if the wire is not lying flat in the bin, increase the pressure by
turning the adjusting bolt (located directly behind or above the rear roller)
clockwise or decrease it by turning counterclockwise. There is a spacer ring
located on the adjusting bolt. Turn the bolt until it bottoms out on the spacer ring.
This is maximum pressure between the ejection rollers. This is the setting used
for .008" and .010" wire. For .012" wire, decrease the pressure between the
ejection rollers by turning the adjusting bolt several turns. This will allow the
bigger diameter wire to enter the ejection rollers. Wait several minutes between
adjustments. This will allow you to read how the wire is lying in the bin.
CAUTION: If the pressure is decreased too much, the rollers cannot grip the wire
and the wire will slip. Watch the wire spool and verify it is rotating smoothly and
not jerking. You can also detect slight wire slippage, not visually detectable, by
turning the wire run on so the wire is being pulled from the spool and touch the
wire between the upper and lower head. CAUTION: Do not touch the wire if the
generator has clicked on, which sends current to the wire. The wire should feel
smooth with no detectable vibration. NOTE: If you push on the wire too hard,
you will create vibration in the wire; therefore touch the wire gently.
Occasionally, trying a different wire may eliminate the curling problem. Sodick
also offers an optional wire chopper that chops the wire into small bits and drops
them into the wire bin thus eliminating wire curling in the bin.
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WAY LUBRICATION
AD325L, AG400L, AG600L: Grease is not required.

WIRE GUIDE ASSEMBLY DRAWINGS

Lower Guide Assembly —

Carbide U/% b
Contact !

Screw

Carbide Contact
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Upper Guide Assembly: AQ400L AQ600L AD360L

@ >
[
Carbide (D)
Contact
Screw Na OQ 0 ¥
) 0
0
- Upper Guide
Guide Tool
Upper Nozzle
Assembly
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LOWER HEAD ALIGNMENT PROCEDURE

| in accessory kit

Gauge Ring, supplied

Adjustment set screws (2 &
j (2) I | Locking screws (2)

Lower Head Alignment

To check lower head alignment, use the round gauge ring (supplied with
machine), a surface gauge and an indicator. Set the surface gauge on the
machines worktable and zero out the dial. Swing the indicator over to the gauge
ring (as shown above) and determine how far above or below the table the top of
the gauge ring is. Adjust the lower head so that the top surface of the gauge ring
is about .001", below the worktable and flat. Loosen the locking screws and use
the adjustment set screws shown to adjust the head upwards. If it is too high to
begin with, you will need to tap it down.
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1) Adjustment Screws

2) Locking Screws

3) Lower Arm

4) Gauge Ring Tool (from accessories Kkit)
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Chapter 4 WIRE AND PART SETUP PROCEDURES

CHANGING WIRE SIZE SETTINGS ON THE MACHINE

When changing wire diameter, please confirm the following settings are correct
before operating the machine.

Condition File Setting

Go to the “Edit”, NC Edit” screen and pull up the file named “COND”. Confirm
that the “WK” and “WT” settings for C100, C777 and C888 all match the diameter
of the wire as per the following table:

Diameter WK WT
.004” 010 035
.006” 015 060
.008” 020 120
.010” 025 160
.012” 030 200

I Hep

0 0 0 Edit

Run

Display

Setting

Manage

IQ

NC Edit

File

Graphic

Condition

Search

g:’;r g;?:'_l:t Eopy G Paste Find Replace Shplit Jurmp Irﬁ;n Next ?;7)217j

After making the changes :
1) Press“BLUE” save button at the top of the screen.
2) Changeto MDI screen and type C777 and press ENT key.
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SPOOL WEIGHT SETTING

Note: Below information doesn’t apply to models with jumbo spooler and AQ750L

or AQ90O0L.

When changing the weight of the wire spool, please adjust these settings. These

settings change the rewind motor power used on the spool. Change to the

Setting, User2 screen.

Weight of wire spool = 11Lb 18-22Lb
STANDARD AWT BACKTEN = 80 add 10
STD. WIRE BROKEN BACKTEN = 65 add 10
STANDARD THREAD BACKTEN = 80 add 10
Help
Manual
Edit
Run
Display
5 i i [AWT REFFRENCE) |
AT REFERENCE 'lﬂ'T_ TASBLE TO LIWIT = +000.00300 Sois the ection to bs performad when the was Setﬁng
CONNECT TYPE = TABLE TO UPPER = A00.00009 bresks during machining
= | Y1 A hall message "Wie hroken® is
4YT DRAIN TINE (SEC) = (g TABLE TO LONER = H0gn.goosy dieplayed and opsralion 18 suspended. Manace
ANT 2 OFFSET Il = 4000.0000) | TABLE TO FROGRA = #000.00000 1 : Automatic wite fhreading is executed. 2
#NT 2 OFFSET ¥ = 00005000 | TABLE TO NEKT = $000.00000 e
VT Z UP = 400000000 | TABLE TO DRAW = +000.00000 concition CRRRy ) UTY
#YT 2 RETRY COUNT = nn4 “:’:i\‘numancwuew‘.t_e_achngw uftuled.
EUCKLING RETRY =T MAK RESISTIVITY 1(ORW) = winiagsani e e Q3vic
WIRE BROKEN RETRY = p0g WIN RESISTIRITY 1(OHW) = +0osso0D discharge bub with wire run end _
WIRE REWOVE RETRY =) WAk RESISTIVITY 2(CHW) = Copyiooung ; ese
CUSTOMIZE FOR FAST AWT = +gg3p037a7 |MIN RESISTIVITY 2(0HW) = +gppgsoono / 006 wire and larger use th
£0-4YT YIRE S-BEND = 0g settings (WK 15 and up).
STANDARD AVT BACKTEN = N85 T T Sreak-poai wite hrearng 101 97 A7 T
ACT-ANT TYPE =0 STD.PIRE BROKEN BACKTEN= q75 packgafoimeds o
£CT-ANT U{TINE) =T STANDARD THREAD BACKTEN= v L5 Srodbpont wio tusadng frSTAWT - TR
ACT-AWT VITINE) = lz)| FINE AWT BACKTENSIOH H| - -
AOT-AIT REL®Y. (10ns) = Sriocnozsn | FINE Nonkel BackTension= e [Wf~l| If you never use .004” wire, zero
ACTIYE_MHT_UY SPEED = +g)).81100 ese i
F.5.C SPEED LNT 8000 = +ng0oniiig out th 2 sett ngs.
AUTO_SHORT ESCAPE RANGE= (q(7.nanng |F.S-C SPEED LNT 9000 = annfii 16| || ~ampro oo
e RS-
SEIRA ot
USER1 USER2 USERZ USERA Comm et Matwark Oa/0ff 100

Standard Awt Backten: This parameter is used when the spool is rewinding after

a wire break (AWT function).

Std. Wire Broken Backten : This parameter is used for the reversing tension of
the wire spool when the wire is not threaded .
Standard Thread Backten: This parameter is used for the reversing tension of
the wire spool when the wire is threaded.
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VERTICAL WIRE ALIGNMENT

I .

0000 Manual

Edit

NATER T

:j— Run

A054 — R

Sekct axiz and direction, Input Tarsion, pess ENT switch Setting
VertAllEn | [n UV Axis O Set, press Uor Y button 8
To remember vartical position, press U or ¥ Axs button - y
{)vert Alien Type Manual | Aum ] <l 2 Manage
= A o N
2)#ixie ard Dir. Y+ i 4B m -
t v P |
Lk o I Wiy
| " | s
e Q3vic
Ver adganent ean be pe; ad by .
(3)TENSION | 0 £ waak clectsical Codeless

~Vertical Fos Set

LIV Axis O Set u v |

Vertioal Poa Rem | UAXIS | WA

Vert MACH, Pos LU= + 000.00000 -

@ Asis and Dir
Set the axis and dissction for
dischiorging to te verticel aliginent v

Vert MACH. Pas V= + 00000000

Ver Fos Taper AT 2 Cond
Iove Cata | UV Dffser C100

Coored Coard Yart Alis
I Set Wi I Rem I\annh:n

VERTICAL ALIGNMENT MANUAL PROCEDURE

1) Determine wire tension value for wire size to be used (pg24)

2) Blow-dry the AWT, Upper Guide Head Assembly, and Alignment Block.

3) Place the Alignment block on the worktable, and jog the wire near its edge.

4) Choose “Manual’, “Prepare”, “Vert. Align”, “Manual” buttons.

5) Choose the axis (X or Y) and direction (+ or -) which will cause the wire to
travel into the block and press ENT.

6) Once sparking begins on the block manually jog the UV to obtain even
sparking from top to bottom (UV button must be ON).

7) Press OFF and ACK when satisfied.

8) Click on the U or V “0 set” button, and press ENT.
(choose the axis you just adjusted).

9) Move the block so that you can do the 2P

axis and repeat the procedure.

Final Procedure to zero out all work screens
When U and V are aligned, you should zero out all the other work coordinate
screens.

10)Press “Manual”, “MDI” buttons on the right side of the screen.
11)Type “G97UV” and press “ENT”.
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/ Adjust so that sparks fly evenly at top and bottom.

Vertical
1| alignment block

)

Workpiece stand

=
NOTE:

* Itis not necessary to perform vertical alignment for each workpiece, but it
must be performed in the following cases:

v" When it has not been performed for two or three days
v After a collision with an obstacle
v" When a wire guide has been removed

* If there is any dirt between the vertical alignment block and the workpiece
stand, or there are scratches on these contacting surfaces, accurate vertical
alignment will not be possible.

* DRY - DRY - DRY. If you cannot see the sparking along the side of the
squaring block, you need to dry the upper head again. Unless the wire is
completely free of moisture, sparks will not be generated evenly.

v Close the flushing valves full.

v Disconnect Upper flushing hose

v" Blow dry with an air hose, through the upper flushing hose fitting.
v' Use the button “AWT PIPE AIR” to blow dry, the AWT thread pipe.
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Hely
Gp fnin G.00000
0. 00000 G 0-00000 | IS ERUE
0.00000
0000:00:00
0 A/ . Edit
]
ST
Rim
HATHT [
A5 0 : = [
z * Ingut axis and dira ction, Tension, salect UV Axis © SetlON/DFP), Setting
VertAlign  prass ENT switch %
i . Manage
(Ve rtAlgn Tyge M \?\ - ' £
(2)Anks and DI v | 4 e
1t by - UTY
X= ]4"" X+ Y
B
a
Vestical slignsment is automaticaty
— 1 peformed by bringing the wire into Codeless
(GITENSION 180 contact with the vetical igraent block
| S
(DU Axiz 0 Set Con | oorF (Fert, Align. Type Prepare
Werticel aignmert s sutomaticalty S —
(5)vartical Pos Rem ON J QFF p::f:,m:daun oo
MDI
and diection for bringmg
act with the vertical
Vert Fos LI= i 235244
y V= + 4035 Epea
vert Fos 240335 machining =l
Cond
Coord Coord. : Vart.Pas Taper AT 2 | TaperFlex. | TaperFex 3
Set I M I Rearm. I e | Move I Datz IUV Offsezl Mezsu. I Catz Rles C100

VERTICAL ALIGNMENT AUTOMATIC PROCEDURE

1)
2)
3)

4)
5)
6)
7

8)
9)

Confirm that the U and V axis are aligned within .010” already.

Clamp the block and indicate it straight and level on the front table
Position the wire to the right side and the upper head about .25” above the
block.

Choose “Manual”, “Prepare”, “Vert. Align”, “Auto”

DIR setting: Click X -

Enter wire tension value for wire size to be used (pg24)

Turn ON the “U V axis zero set” button (pushed in). If left OFF the U or V
will not zero out automatically when this procedure is finished.

Press “ENT” to start the alignment process.

When the cycle ends for the U axis, reposition the block to the side work
table and the wire so as alignment can be performed in the Y- direction.

10)Repeat above steps to align the wire in the Y- axis direction. Use Y- for

the “Dir” setting in step 5.

Final Procedure to zero out all work screens
When U and V are aligned, you should zero out all the other work coordinate
screens.

11)Press “Manual”, “M.D.1.” buttons on the right side of the screen.
12)Type “G97UV” and press “ENT”.
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AWT ADJUSTMENTS ALIGNMENT PROCEDURE

The wire should be vertically aligned before performing this procedure.

For the AWT to thread correctly, the U & V axis will need to offset to align the
water jet with the lower wire guide. The U & V movement is measured by the
following procedure:

1)
2)

3)
4)

5)

6)

7)

8)

L W,
i ck—W

oL ) I S— ] ———— "

Remove the lower flange and flushing nozzle

Upper split guide AWT: Move the AWT pipe down so that the end of
the pipe is about .5" above the lower wire guide

Go to “Manual”, “MDI” and press the “AWT water” button. (On the
machine’s keypad). This button turns on the water jet.

Jog the U & V axis until the jet is centralized in the funnel in the lower
guide and write down the UV offset values.

Go to “Manual,” “Prepare,” “AWT2 UV Offset,” and press the “Auto
Login” button. This will store the U & V AWT offsets in the user settings
automatically.

Go to “Manual, MDI” and type UV and press ENT to return the U & V
axis to zero.

Press the AWT water off button, and raise the AWT pipe all the way
up.

Execute an AWT to verify AWT reliability. You will now see the UV
move the amount that you input, during the AWT cycle. When the cycle
Is done, the pipe returns to the top position and the UV returns to zero.

Help

/] 0. 00000 el

onn H
6. 0426 : Edit

Run

AWT 2 Regigter AWTZ LY Offsat. Set Wire Vartical Position s Uy O, Setting
Uy Dffee:  Move UY to wire possible position, Press [AUTO LOGIN, —
(SETTING  AWT 2 UOFFSET= —  000C07ed  [AUTD Lacad !a Manage
AWT 2V OFFSET= =  000.07498 g -
~ - 1Q
o, 9
i;iifims offset data for AWT2 o Codeless
offseti d
[T LG MDT
To re-1egietas offost deta, proos ihe
[AUTO LOFIT] buzzon
-]
Cond
Coard Coord. ! VerPos Taper AWNT 2 | TaperfFex | TaperFlex
Set e | Bem I et Alxenl fidove | Dara L0 Offsat || hieasut Cata | I l C100
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Confirm on the “Setting”, “User2” screen that the AWT offsets have been logged
correctly. You can also adjust the values directly here without using the “Manual”,
“Prepare” screen discussed previously.

T S I— oy
0
404 Manual
0 Q
Edit
0 00024 YATER
000 o
1o
[AWT REFFRENCE]
AT REFERENCE =[En THBLE T0 LIWIT = A000.00000 | || Sste the cctionta bs pesformad when ths v = Setting
CONKECT TYPE = TABLE TO UPPER = -a00.60003 bresks during machining
= ¥ A halt mess: "Wire hroken' is
YL R GaE vesr = g 1 BLE T0 LONER = 00000000 e e Sae
ANT 2 OFFSET U = +000.00000 | T BLE TO PROGRAM = +000.00000 ¥ : Automatic wise theeacinz i executed.
AYT 2 OFFSET ¥ = +000.06000 | T BLE TO NEXKT = +000.00000 (The wate automatically setums ta the
wire break point under nachining =
YT 7 P = wnan ancan IT BLE TO DRAW = +000.00000 soncition CZ22) UTY
#YT 2 RETRY GOUNT =Thna 2 Automatic wate thasaciagis executed.
(The tically retuans lo the
BUCKLING RETRY =5 MAK RESISTIVITY 1(OHW) = wipnneanci St
WIRE BROKEN RETRY = 0oa MIN RESISTIVITY 1(CHW) = gppossnon dhscharge but with wite sun end
WIRE REHOVE RETRY = WAk RESISTIVITY 2(0RW) = tuguin o)
'M = Qogreoacy €3 wite threading io execuled.
CUSTOMIZE FOR FAST AWT = +gg3003737 |MIN RESISTIWITY 2(OHW) = +onpozonco (The vire antomatically setuns 1o the
£0-6YT YIRE S-BEND P wire broakpoirtinthe same metion ac
DRY1) .
STANDARD AT BACKTEN = qop 0" ¢ Brsak post wire theeacing for 67 AT/ Disk
4CT-ANT TYPE =0 STD.PIRE BROKEN BACKTEN= 775 is aok pesformed.
L« ] 1 A 19T AV
ACT-RIT U(TINE) =72 STANDARD THREAD BACKTEN= Jig L e poni vio adiog fr T AWT. £ ARETTR
£CT-AIT VATTHE) =12 FINE 8NT BADKTENSION = 50 |
ACT-ANT RELA&H. (10ms) = 00000025 | FINE NORWAL BACKTENSTON= g —
om the tahle top Lo the upper
ACTIYE MIT UV SPEED = v 81108 ; s Z-asio o ths hvoke lin 11
F.5.0 SPEED LNT 8000 % e o
AUTO_SHORT_ESCAPE RMGE= 1001.00001 |F 5. SPEED LNT 9000 = 50000001 18] || mapee 1o vrocry o
== SEIRA it
wser | usee | vsere | users comm | STEA | notworc vt | oo

If the holes to be threaded through are very small, (approx .010” thru .030")
aligning the jet to the top of the hole in the part rather than the lower guide, may
give better AWT reliability.

There are 2 AWT pipes available. They have an I.D. of .7mm or 1mm. The O.D.

is .079 inches. Use the .7mm ID pipe for .004” - .008” wire, when threading
through small start holes.
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MANUAL TILT OFFSET

Lchy

Edit
Run
Manus| Touch 1=t Meas Point, 3= Sefting
Tik Oftset | | press “Read 1st” button.
(4 M st Mese. Puint @ @XCancs| Mezs. Point Cansl 2 o Manage
-
(2¥2nd Maas Point =z >
” 1Q
(Rt Angk Mow + Q00200
Prepare
Result & MDI
oL =l
Mgz, Point R s Y iz —]
st Palrt +  0.00000] + 0.00000)
ind Palrd +  0.00000f +  0.00000)
Rat. Ancle T 0.0000 &
Paint meanzemons.
o =
Coord Coorml Manusa! Auto Aoy Width Hoke Randam 3 | Random 3 Cond
C danusl
Set | I | Rem. fTiit Offsat | Tit Oflsall Face | Centsr I Eoran I Certer | Manusl | Auo I o C014

e N s

edge.

o

“Read 1°" button.

No

your two pickup locations.

Move the wire near the first pickup location of a ground edge.
Set jog speed on remote to MFR = 2
Turn on “Wire Run” switch.
Press together the “ST” key and a jog key so the wire touches the ground

Repeat this procedure for the 2" contact position.
Press the ENT key to rotate your coordinate system by the angle between

After machine beeps and with the wire still in contact with the part, hit the

To cancel the rotation, click the “Rot.CNL” button and hit “OK” to cancel

rotation. You can confirm that rotation is on or off on the top of the screen

above.

Use“ST” key and Jog
key together (X+).

O—
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AUTO TILT OFFSET

N =

)
Manual

Edit

Run

A()H4 Display

Auto Setting
Tit Offset

(15T Direction Manage

Q

(Z)Messur Dimersion

(Blnverted valug

{4IRot. Angls Naw

Prepare

MDI

Result Aot GHL o

[ st Point 2rd Point Fit, fesls
I % L.Uoooo| X+ 0. 00000} 00000

(Dlrverted valus

o Cond
Coard ot

Set Mowe

Coard N nual ALt Az Wddth i Hole Random 3 | Random 3 axt
F=m Tit Offset §Tile Offs=t | Face Canter Centar Marius! Auto

Move the wire in front of the first pickup location.

Choose your “ST Direction” as the direction you need to move the wire in
order to pick up the workpiece face.

Set your “Measur. Dimension”. This is the distance from the first contact
position to the second contact position. Make sure the sign of the dimension
Is correct (+ or -).

Enter your inverted value, which is the retract height after picking up the 2
contact positions. If you are picking up a large tilt angle, make sure that the
inverted value is large enough not to hit the part as it moves from the 1%
location to the 2" location.

The rotation angle will automatically be calculated and input into the machine
settings. To cancel rotation, pretty the “ON” button next to “Rot. CNL".

ST Direction: Y- ST Direction: X+
Measur. Dimension: +1.0” Measur. Dimension: -1.0”
Inverted Value: 0.25” Inverted Value: 0.04”
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Enter the inverted as 0.

Choose “Manual”, “Codeless”, “Appr. Face”
Choose an Axis (X or Y) and direction (+ or -) you wish to pickup.
Enter your wire diameter = .010” (or your wire size).

ONoGORWNE
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Click Coordinate 0 Set = ON

Click Movement = ABS

Press “ENT” key to start pickup.

When completed, the wire will be flush with the edge of the workpiece, and
the display will show the compensated value for the centerline of the wire.

Axis and direction: X- Axis and direction: Y-

_,<—Q
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EDGE FIND USING G80

The G80 code will cause wire to travel into the edge of a workpiece, and stop
with the wire flush to the edge.
1) Manually jog the wire close to the surface to edge find (within about 0.1").
2) Choose “Manual”, “MDI".
3) Type G80X+ or G80X- or G80Y+ or G80Y- (see table below).
4) Press ENT
5) When the edge find stops, the wire will be flush with the edge of the
workpiece.
6) Set location by using the G92 code.
v Remember 1/2 the wire size.
v' Always set G92 in the opposite direction of the G80 code.
v If you used G80X- then use G92X+.005 (for .010” wire or 1/2 the
wire diameter you are using).

.010” wire

)

v

G80X-
G92X.005

Workpiece

Copyright January 2, 2012 36 Sodick Inc.



EDGE FIND BY USING THE ST KEY

Accuracy of the ST key is about .0002". The previous 2 methods for edge finding
are by using the G80 code method.

1)

2)
3)

4)

5)
6)

7

Using the X and Y jog keys, position the wire close to the edge to be picked
up.

Turn wire run on manually.

Press and hold the ST key while pressing the X or Y keys to jog the wire into
the edge of the part using MFR 1 or 2. MFRO is too fast for a good pickup.
When the wire touches the part, it will automatically move back and stop.
When finished, the buzzer will sound. The red alarm bar will appear along the
bottom of the screen stating the wire and workpiece touched. When the red
alarm bar appears, you can let go of the X or Y axis key and the ST key.
Press the “ACK” key to remove the alarm message.

The edge of the wire is now flush with the edge of the part. Press the wire
stop button to turn the wire run off.

Remember to use the G92 code to set the axis position +1/2 the wire size

.010” wire

@
(0

v

Workpiece G92X.005
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WIDTH CENTERING
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agrwnPE

length of the part.

©~No

center of the part width.

feed

wrap Y+
Inverted
value A
Measurement
direction: X+ —» X+
38
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Position the wire near to the center of the part width to be picked up.
Choose “Manual”, “Codeless”, “Width Center”.
Choose which direction to feed the wire towards the part.
Enter the feed amount (a value that is larger than the half width of the part).

Enter the wrap amount. This value is the distance the wire will travel along the

Enter measurement times, inverted value and wire diameter being used.
Enter specified angle. This can be used to rotate the pickup if needed.
Your width direction (X or Y) will read zero when done. The wire is now in the

Sodick Inc.



CORNER FIND
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Choose “Manual”, “Codeless”, “Corner”

Click the corner position that you will be picking up.

Enter the feed amount as a rapid value for X and Y. They can be different

amounts.

4. Enter coord. set after measurement. This will be the corner dimension on the
print.

5. Enter the inverted value after picking up each face. Enter .005” or larger if
needed.

6. When done, the machine will be at the location it was at when this procedure

was started and the values in X and Y will be the distance from the corner to

the center of the wire.

wnN e

Feed X

Feed Y

Inverted
Value
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Position the wire near the center of the hole to be picked up.

Choose “Manual”, “Codeless”, “Hole Center”.

Choose whether you want to pick up a “Hole” or “Gouge” which allows you to
pick up and center in a channel in either the X or Y direction only.

Feed Amount: Enter a value that is smaller than the pickup hole diameter or
you can also leave it set to 0.

Enter measurement times as 1 time.

Enter inverted value of .001” (backup distance). For small diameter holes your
backup distance cannot be large or the wire will hit the opposite side of the
hole.

Enter wire diameter being used.

Enter specified angle as 0. This can be used to rotate the pickup if needed.
X and Y will read zero when done. The wire is now in the center of the hole.

Inverted
Value
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Choose whether or not you want to move to the center of your workpiece after

picking up the 3 measure points. If workpiece center is outside the machines
travel, you need to set this to OFF.

REN

jog key until the wire

No ok

Set your wire diameter.
Move the machine near the 1% contact position. Use the “ST” along with the

contacts the edge.

the Move to center feature in Step 1 above.
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While still in contact with the part, hit the “Read 1% button.
Repeat the above 2 steps for the 2" and 3" locations.
Turn Coordinate 0 Set setting to “ON”".
Press ENT to set your zero location and move to that location if you activated

O—>
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This feature is used for picking up inner diameters only.

1. Set your feed value. Enter a value that is smaller than your part diameter or
just enter O if working with a small diameter.

Enter your 1%, 2" and 3" contact angles (0-360 degrees).

Enter inverted value (backup distance). For small diameter holes your backup
distance cannot be large or the wire will hit the opposite side of the hole.

Set your wire diameter.

Enter measurement times as 1.

Turn “Coordinate 0 Set” to “ON”".

wmn

o g s

1% contact
angle: 0°

2" contact

angle: 90°

\
3" contact Inverted
angle: 180° Value
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Chapter 5 EDM PROCESS PARAMETERS

Many factors called parameters control the way the EDM process occurs. What
follows is an attempt to explain each of the parameters. For the beginner,
remember that we are just introducing each one. Try not to become bogged
down by attempting to memorize each one now. Cutting conditions developed by
Sodick will usually generate the desired cutting without you having to adjust
them. However, as time goes on you will want to get more familiar with each of
the parameters so you can easily fine tune for desired results and even create
your own cutting conditions.

Each factor directly contributes to machining speed, part finish, and accuracy.
Keep in mind that as you modify the parameters that make up a cutting condition
to improve one of these objectives, the other two may suffer. The following is a
graph that shows 3 EDM cycles. Voltage is applied to the wire until an ionization
channel forms. The voltage drops and amperage is now flowing between the wire
and the workpiece for the length of time that the ON time designates. The
process repeats thousands of times per second.

B

e ————————F i

ON OFF

A typical discharge waveform of a DC pulse.

Now let's look at the specific “Sodick related” EDM parameters. If you have
experience with other brands of wire EDM machines, some of these will be
familiar. However, each type of EDM machine will have many things that are
specific to that machine. Here we discuss how Sodick does it.

Cutting Parameters
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ON

Parameter Range: (roughing = 000-020, skimming = 000-331)

“ON” stands for discharge ON time. This parameter controls the length of time
that electricity is applied to the wire. The lower the number, the shorter the ON
time will be.

ON time is a factor that can add power to the wire. As you increase the ON time,
the machine will cut faster but the surface finish gets more porous and accuracy
may decrease because of the increased cutting speed. Usually, the ON time for
roughing is higher than the ON time for finishing. If the ON time is too great, the
wire will be prone to breakage.

OFF

Parameter Range: (roughing = 000-063, skimming = 000-363)
“OFF” stands for discharge OFF time. This parameter sets the length of time that
no electricity is applied to the wire.

OFF time is very important since it is during the OFF time that the particles are
flushed out of the gap. Without OFF time the EDM process could not take place
and the wire would eventually short out against the workpiece or break.

OFF time is a factor that takes away power from the wire. Increasing the OFF
time will generally mean slower cutting, increased stability and less wire
breakage. Usually ON time and OFF time are considered together for their
effects. OFF cannot be adjusted so that it is less than half of the ON time.

P

Parameter Range: (0001 - 2215)

“IP” stands for peak current. IP controls the amount of amperage (current) that is
applied to the wire. IP is usually a parameter that the user does not adjust as the
correct current level is always chosen from the machine database.

HRP (option)

HRP is used with the HTHP option. This setting will be 000, unless using this
option. This option is for OIL dielectric and .004” wire cutting.

Vv

Parameter Range: (0-9)
“V” Voltage is a factor that adds power to the wire. You can think of voltage as
being a crude setting for the power range and ON time as a way of fine tuning
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the actual power to the wire. A higher number increases the voltage available to
the wire.

While cutting, this parameter is usually not adjusted. The cutting condition file will
set the value according to which pass is being made.

MAO

“MAQ” sets the adaptive control circuit. The settings values control the sensitivity
level and the amount of adjustment to the “ON” and “OFF” times. When the
machine’s adaptive control circuitry determines that something is wrong while
cutting (hard spot in material, poor flushing, etc.), it will self adjust the “on” and
“off” time parameters to obtain a steady cut.

M Parameter Range (0-9)

M controls the sensitivity level. The lower that “M” is set to, the lower the
sensitivity of the adaptive control system. The higher “M” is set to, the more
sensitivity. This means that a low first digit for “M” (1 for example) would tell the
control not to be very sensitive to “problems” in the work zone. A setting of 9
would make it very sensitive. A setting of 2 is desired when rough cutting with
good flushing.

A Parameter Range (0-9)

A controls the multiplier for the “OFF time”. When the control senses that
something is wrong (based on the M), it will multiply the off time by the value
specified in the second digit of MAO (A) until the problem is cleared. Then it goes
back to its normal setting. We must point out that you don’t actually see the off
parameter change, it does this internally. To obtain maximum speed when rough
cutting, lower the A until the cut becomes unstable then raise it back up one
number. NOTE: The A parameter gets raised one number automatically when
the wire breaks and the AWT unit rethreads the wire and then resumes
machining.

O Parameter Range (0-9)

O controls the “ON time”. When the control senses that something is wrong
(based on the M), it will decrease the ON time by the value specified . If nothing
Is wrong it increases the ON time by the value specified.

MAO adjustment examples:

To increase cutting speed for roughing, reduce “A” and/or increase “O”.
MAO 252 to MAO 243

If wire breakage is a problem, increase “A” and/or reduce “O”.
MAO 252 to MAO 261
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SV

Parameter Range: (000-255)

“SV” stands for servo voltage. This sets the gap voltage between the wire and
the workpiece when cutting. Lowering this setting makes this gap smaller. Setting
this to low makes the cut unstable because the particles are trapped in the gap.
The voltage can be read by the voltmeter on the control. This parameter controls
the cutting performance and overburn. Think of this setting as the gas pedal on
your car. Pushing the pedal to the floor (smaller SV) causes the machine to try to
cut faster, but the engine size has not increased. So this parameter actually
doesn’t add power to the wire, but will make the machine try to cut faster when
lowered. Setting this high will slow down the cut, making it a more stable cut.

The value set is an actual voltage target the machine will try to achieve. If it is set
at 25, then the machine will try to maintain a gap voltage of 25 volts. The “SVv”
parameter allows for gap voltage adjustments in 1-volt increments. This method
of setting the gap voltage directly allows for finer settings, which is required for
fine surface finish cutting.

Fine Adjustment for Part Straightness: If you cut a punch shape and it measures
bigger in the middle than top and bottom, raise the SV several numbers on the
first skim cut only. Cut another punch to verify that changing the SV eliminated
the bow on the part.

WP

Parameter Range: (000 - 063)
This sets the speed of the flush pump when in high-pressure mode.

WT

Parameter Range: (000-255)

“WT” sets the wire tension. The value input is 1/10 the actual amount directly in
grams.

Example: 160 = 1600 Grams

WS

Parameter Range: (000-155)
“WS” sets the wire speed. The input value is directly in decimeters per minute.
Example: 120 = 12.0 meters per min.

EPA
Parameter Range: (-4 to +2)
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“EPA” stands for “Easy Power Adjustment.” This setting allows you to adjust the
aggressiveness of your rough pass ONLY without having to modify multiple
parameters.
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SF
Parameter Range: (0000-9999)

"SF” stands for Servo Feed. This parameter sets the maximum feedrate the
machine moves at when there is no load on the cut. By no load, we mean the
wire hasn’t reached the workpiece and is not cutting yet. The SF will be set to a
faster speed then what the machine will really cut at, and what happens when
under load (cutting) is the SV (gap voltage feedback) setting ends up controlling
the speed. The adaptive control is controlling the speed so it feeds as fast as it
can with the given amount of power on the wire.

SFOO f 5
These digits set the feedrate when under no load.
Examples:
SF setting No Load Speed
0005 0.050"/min
0025 0.250"/min
0100 1.00"/min

and the user should not adjust it.
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— This digit is used when skim cutting only. The database will set it value
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CHOOSING CUTTING CONDITIONS

Cutting conditions and offsets can be found in the cutting condition manual, or
they can be found in the machine’s library as described below.

The condition search function automatically searches for the required machining
condition in the condition file database in response to input of a search condition.

Procedure:

1)

2)
3)

4)

5)

6)

Press the “EDIT” “CONDITION SEARCH?” buttons.

The condition search window, shown below, is displayed.

Note: The details displayed on the condition search window as it is now
displayed are the choices input when the last search was made.

Select the items on the screen starting on the left side, which match your
cutting job requirements.

When all items are selected properly, the “FIND” button is active. Press
the “FIND” button.

Choose your desired surface finish and the corresponding average
speeds and number of passes are displayed. Choose the desired setting
and press the “OK” button.

The system will now display the cutting conditions and offsets it has found
from the database file.

Press the “OK” button for the system to copy the data as a header to your
NC program.

When OK is pressed, the cutting conditions, offsets and the AIC (corner control)
will be added to the top of your NC program as a Header. The program will need
to call out “C001 and HOO1” for the first cut condition and offset, then “C002 and
HO002” for the second condition and offset, “C903 and HO003” for the third
condition and offset, and “H004 and C904” for the fourth.
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UNDERSTANDING THE EDIT, CONDITION SCREEN

¢ Mach Fluid:
Water: Standard database for Water machines.

* Wire Dia.: Choose the wire diameter being used.
* Wire Material: Choose Brass or Zinc-coated.

*  Workpiece material
Steel: All tool steels, mold steels, alloys, stainless, titanium
CU: Copper
WC: Carbide
AL: Aluminum
GR (ED3): Graphite similar to POCO 3
GR (1SO63): Graphite similar to POCO 200

* Thick: Choose the closest value to your part thickness.

* Mach. Type: Choose Punch. Die is only for 3 pass technology.

* Nozzle Position
Close: Choose this if the 2 flushing nozzles are .005” away from the part
Open U: Choose this when your upper flushing nozzle is distanced from
the part.
Open: Choose this when both your upper and lower flushing nozzles are
distanced from the part.

e Cond. Number: Number of passes.
1 Time: 1 rough cut setting only.
2 Time: 1 rough and 1 skim only
3 times and up: 1 rough and 2, 3 or 4 skim passes.
v If this is your choice, you will need to then choose your
desired surface finish upon pressing the FIND button. The
finish selected will determine how many skims to make.

As you can see, there are many factors that contribute to the EDM process. It
would be impossible for beginners to memorize each factor. One of our goals in
this class will be to teach you how to determine what cutting condition to use and
what parameters are changed most often, then, you can fine-tune the previously
developed conditions to your liking. If you are unsure of what settings to choose
from, you can reference the Sodick condition manual or call the applications
department for help.
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SURFACE ROUGHNESS CONVERSION

Help
Manual
Edit
Please confirn ar seleci the precision, and press OK
butian. Run
Rouzhnas =t = 2 Display
(unfiy)
Sefting
Pracision } Manage
1 o i { o
Ays. Speed | } 0. 053]
Cinchénin) 0.040 0.068 0.0%3
Roughness 2. 2.0 2.0
Gunfiyd | NC Edit
Tines 5 5 i
' File
earch resulls
ng precison:i
Graphic
Cancel - -
Ire Block - - [reert g
ﬁrﬁ Sah;:t 1y f Paste Find PReplacs Split ] File Mext Cool

umRz Ra Uinch
15 90
8.0 50
5.0 32
3.8 23
2.5 15
2.0 12

Tips For Adjusting Cutting Conditions:

During the rough cut, there may be instances in which you would like to adjust
the cutting conditions. Be sure to choose the proper nozzle position from the
cutting condition menu. Proper selection of this parameter is key to the proper
power range in the rough cut. To make minor changes to the power follow these
guidelines.
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Wire Breakage Problem Example:

= y
ON OFF P HRP MAO sv v SF G /] eea
014 013 2215 000 244 70200 8.0 0031 0 \ 0
~—| ~—— ~—T — |
PIK GTRL WK WT WS WP C NO
CLOSE
000 0000 025 160 130 055 100
Cond
DRY [ SINGLE [NOMAN [ SKP [ MIRRX [ MIRRY [ xvcH [ sTarT [ _ [ . Mot
0 OFF 0 OFF OFF OFF OFF G30 €100

Easy Power Adjustment: First try adjusting the EPA value by inputting -2. You
are allowed to adjust this parameter from +2 to -4.

If further adjustment is necessary, you can adjust one or more of the following
parameters, to remedy wire breakage problems.

ON OFF
Decrease ON by 1 or 2 — | Increase OFF by 4

014 013

MAO A: Increase by 1 SV
———— | Increase SV by 3

O: Decrease by lor 2
244 +020.0
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Speed Cutting Example:

”
ON OFF 1P HRP MAO SV W SF ] / EPA
014 013 2215 000 244 +020.0 8.0 0031 0 \ 0 |

N — S —— — X
PIK GTRL WK WT WS WP G NO
— CLOSE
000 0000 025 160 130 ({ 055) 100
DRY | SINGLE | NOMAN [ SKIP | MIRRX | MIRRY | XYCH [ START | o [ o ot o
0 OFF 0 OFF OFF OFF OFF G30 ol ex €100

Easy Power Adjustment: First try adjusting the EPA value by inputting +1. You
are allowed to adjust this parameter from +2 to -4.

The rough-cut library settings are not MAXIMUM speed settings. They are
designed to give good speed and accuracy. If you increase the power to speed
up the cut, accuracy may suffer and wire breakage may occur. If the rough-cut
power is changed a lot, the following skims may not run correctly. Test cutting
may need to be done before cutting the actual part.

To increase cutting speed, you can adjust one or more of the following
parameters.

ON OFF
ﬁ Increase ON by 1 or 2 ﬁ - Decrease OFF by 1

or 2. Try not to set it

014 013 less than ON value.
MAO ﬁ SV

A: Decrease by 1 S
244 O: Increase by lor 2 +020.0 Decrease SV by 2

WP
Increase WP to 63

055
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Chapter 6 DESCRIPTION OF PROGRAMMING
CODES

This chapter will present most of the codes and words involved with
programming. While there appears to be a great number of them, only a few are
used on a regular basis. Try to memorize the codes used most often and what
they mean, so you can understand what the program is doing.

N: Used for numbering the lines in a program. The sequence numbers can be in
any order and can even repeat. When N is used for numbering subroutines, you
need 4 numbers (NOOOO)

I: Used in circular movement commands (G02 and GO03). | is defined as the
incremental distance and direction in X from the starting point of a circular move
to the center around which the movement takes place.

J: Used in circular movement commands (G02 and GO03). J is defined as the
incremental distance and direction in Y from the starting point of a circular move
to the center around which the movement takes place.

H: Specifies the register in the offset file or in the header of the NC program to be
used for wire offset.

A: Used to input the amount of taper angle when using G51 and G52 commands.
An angle of 1degree is input as A1.0

P: Used in the line with M98 to designate the sequence number (line number) of
the beginning of the sub-routine. When the control executes the line M98 P0010
it jumps to line number NOO10 in the subroutine.

L: Subprogram Looping. Used in conjunction with the M98 code. M98 P0030 L4
would execute the sub-routine at line NOO30, four times.

C: Designates the three digit cutting condition number which the control will load
into the generator .The three digits may be any existing combination from 000 to
999. Usually you would use C001 for the first cut, C002 for the second cut, C903
for the third cut.

R: Specifies the radius of a corner round. A radius of one inch would be written
as R1.0 and a radius of 0.010" would be input as R.01

Example NC code: GO1 X1.0 R.050

This would cause the intersection of the next line to be filleted by .05
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RA: Specifies the amount of rotation about the G92 point of the program. Use
G26 to turn it on. Think of the 3 o’clock position as 0 rotation. Rotating a program
clockwise is a minus rotation and counter clockwise is a positive rotation.

G90

G26 RA 45.0 (rotation angle of 45 degrees)
G92 X0 YO (start point location)

(rest of program here)

G27 (cancel rotation)

MO02

Q: Designates a pre-existing routine to be executed. Stored on the user disk or
hard drive is a program to pick up the center of a hole. It is stored with the
numeric title 0145. To execute this program, type Q0145 in Manual, MDI and
press enter and the control will load the program from the user disk or hard disk
and execute it.

TP or TN: This is for inputting the taper settings Table to Program and Table to
Next in the Setting screen. These codes may appear in an NC program to load
the taper registers automatically with the value that appears directly after these
codes. Used when you want to program the machine to cut taper, holding size at
different heights for different openings.

Example:

G92XY

TP2.000 (Sets Table to Program at 2.000)
TNO.000 (Sets Table to Next at 0)

G90
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LIST OF G CODES

GO0
GO01
G02
GO03
G29
G30
G40
G41
G42
G50
G51
G52
G80
G82
G90
G91
G92
G97
G131
G132
G192

Rapid Motion

Straight Line Cutting Motion

Circular Cutting Motion - Clockwise (CW)

Circular Cutting Motion - Counterclockwise (CCW)
Reference Point Memory (for auto wire threader)

Return to the Last G92 Location

Wire Radius Compensation Cancel

Wire Radius Compensation Left

Wire Radius Compensation Right

Taper Cancel

Taper Left

Taper Right

Sensor touch

Move to Half of Axis Display

Set Absolute Mode

Set Incremental Mode

Assign Values to Axis Displays in Current Work Coordinate
Assign Values to Axis Displays in ALL Work Coordinates
Checking Interference = 0

Checking Interference = 2

Assign Half the Current Value to Axis Displays in Current Work Coordinate

LIST OF T CODES

T82
T83
T84
T85
T90
T91
T96
T97

Worktank Drain Closed

Worktank Drain Open

High Pressure Flushing Mode On (high flush)

High Pressure Flushing Mode Off (low flush)

Cut Wire By Auto Wire Threader Sequence One
Thread Wire By Auto Wire Threader Sequence Two
Worktank Fill Pump On

Worktank Fill Pump Off

LIST OF M CODES

MO0
MO1
MO02
MO5
M36
M46

Program Stop

Optional Stop

End of Program

Sensor Touch Off

Half Tank Door Limit Set (for workpieces ~2” and smaller)
Cancel Half Tank Door Limit Position
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M98 Jump to a Sub-Routine from the main program.
M99 Return from a Sub-Routine to the main program.
M199 End of Q-Routine (Use in place of M02 at the end of the Q routine).

NC PROGRAM EXAMPLE

The below program is an example to make a 0.5” square, with 0.1” corners. The
approach is at a right angle to the contour, and starts at X0 YO. The cutting
conditions and H registers (which make up the header of the program) have not
been included in the example below.

G54 G90

G92 X0 YO

G29

T91

T84

T94

Co01

G42 HOO1

G52 A0.5G01Y.25
X.15

G02 X.25Y.1510 J-.1
G01Y-.15

G02 X.15Y-.251-.1 J0
GO01 X-.15

G02 X-.25Y-1510J.1
G01Y.15

G02 X-.15Y.251.1 30
G01 X-.1

MO0

X0

G50 G40 YO

T85

C002

G41 HO02

G51 A0.5 G01Y.25
X-.15

G03 X-.25Y.1510J-.1
G01Y-.15

G03 X-.15Y-251.1J0
GO01 X.15

G03 X.25Y-.1510.J.1
G01Y.15

G03 X.15Y.251-.1 J0.
GO01 X0

G50 G40 YO

MO02
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Chapter 7 WIRE OFFSET DESCRIPTION

UNDERSTANDING OFFSETS

An offset tells the control how far to keep the wire centerline away from the
programmed surface to be cut for any given pass. If making only one pass to size
(roughing the part right to size), the offset would be equal to the wire radius + the
amount of the spark gap. If making multiple passes, the amount of offset used
per pass will be slightly larger than the wire radius + spark gap. It must be large
enough to leave stock on the part for the next pass.

There are three G codes related to wire offset
G40 - Cancel

G41 - Wire Left

G42 - Wire Right

THREE ADVANTAGES TO USING OFFSETS

The first advantage to using wire offset is that it allows the operator to input
actual part coordinates into the program with no concern for the wire diameter in
the values of the coordinates. The control will automatically keep the wire a
specified distance (the offset value) away from the surfaces of the part while
cutting. This generates the movements necessary to make the part to the proper
size.

The second advantage to using wire offsets is that the same program that
machined the first rough pass can be used for subsequent trim passes. This
means you may not have to develop multiple programs for the various trim
passes required to make the part to the size and finish requirements you need.

The third advantage to using wire offset is that you will be able to incorporate die
clearance into your program with the same set of coordinates that machined the
part to size.

OFFSET PROGRAMMING

Now that you know some of the advantages to using wire offsets, let's look at
how you use it. Wire offsetting requires three steps in the program:

1) Instate wire offset (G41 or G42 codes)
2) Drive the wire through its motions
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3) When finished, you MUST cancel offset (using the G40 code during
movement)

Initializing Offset: To instate offset, you will be choosing from G41 (wire left) and
G42 (wire right). You must be able to decide how the wire will be related to the
workpiece during the cutting motions. To evaluate this relationship, look in the
direction that the wire will be moving during the cut. Looking in this direction, ask
yourself, “What side of the programmed path is the wire on? Is the wire on the
left side or the right side of the path? If the wire is on the left side of the path, you
will use G41 and if on the right side of the path, you will use G42.

Punch Die
Cut Direction
\_ \___ Q-
Yire __ " (it Direstion Vire
) ) G41 —-Wire Left
G42 —Wire Right

It is important to use offset PRIOR to the first cutting move so that as you begin
cutting, the first piece of geometry to be cut will be on size. As the wire moves to
the end point of that move, it will automatically be offset so that the edge (plus
the amount of overburn) of the wire is flush with the surface you wish to be on
size.

Offset Value: In the initialization block, you will include an “H” word along with the
G41/G42 code. This specifies the register the control will use from the header.
The value in this register tells the control how far to keep the wire away from all
surfaces to be cut. Register H001 is for the 1% cut, register HO02 is for the 2" cut
and so on.

HO00 =+ 00000.00000 (Approach.);
HO01 =+ 00000.00843 (1ST OFFSET);
H002 =+ 00000.00587 (2ND OFFSET);
HO003 =+ 00000.00508 (3RD OFFSET);
G92X0Y0

G41H001

G0O1X.1

Y.1

X0

G40Y0

G41H002

G0O1X.1

Y.1

X0

G40Y0
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MO02

Copyright January, 2012 62 Sodick Inc.



GLOBAL OFFSET CHANGING

FLAGTYD:

Sometimes you may wish to add a clearance amount to all the offset values
without having to add or subtract to each offset in the header. The code
“FLAG7D” was designed to accomplish this. Before you attempt to use this code,
please be aware of how it functions. Let’s look at an example:

HO00 =+ 00000.00000 (Approach.);
HO01 =+ 00000.00843 (1ST OFFSET);
H002 =+ 00000.00587 (2ND OFFSET);
FLAG7D.01250

G92X0YO0
G41H001
G01X.1
Y.1

X0
G40YO0
G41H002
G01X.1
Y.1

X0
G40YO0
MO02

In the above example, the code “FLAG7D.01250” was keyed in just below the
offset header. This location is a good spot to input the value as each operator
can see it easily. What will happen is HO00, HOO01 and HOO2 will be increased by
.0125” so the part size being cut will change overall by .025".

Notes:
» The MO02 code or the OFF key will cancel the effect of this code so the
next program run will not be changed.
» FLAG7D code may be input more than once in a program
» Recommended to use parameter “Approach Pattern =1"
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Chapter 8 TAPER CUTTING INFORMATION

Now we will discuss taper cutting. We will limit our discussions about taper
cutting to machining die clearance angles. There are other applications for taper
cutting, but we feel that if you understand how to machine taper for die clearance
angles, you should be able to apply what you know to other applications.

The primary use for machining taper is for die clearance. You usually need some
form of clearance angle on the die to allow the blanked slugs from the punched
workpiece to fall easily through the die. There are several different ways to
machine this taper, depending on your requirements for cycle time, clearance
angle, and basic personal preferences.

TAPER CUTTING CONSIDERATIONS

Do you want Die Land? Die land (also called die life) is an amount of non-tapered
area of the die. The purpose for die land is to allow the die to be sharpened
(ground on the top surface) with absolutely no deviation to the size of the die
opening. Depending on the taper angle, die land may not be necessary. Many
companies machine only about .25 degrees (1/4 degree) taper as the angle. If
your desired taper angle is this small, and if the part to be punched is relatively
thick, the very small change in die opening size during sharpening will be
minimal. For example, if machining .25 degrees as the taper angle, when you
sharpen the die and remove .007 inch stock from the top surface of the die, the
change in die opening size will only be .0000305 inch (per side). For all intents
and purposes, this small deviation will not affect the performance of the die.

Knowing this, companies can save a great deal of cycle time by tapering right up
to the top of the die, leaving absolutely no land. But remember, as the taper
angle grows, the amount of deviation to the die opening during sharpening will
also grow. You can easily calculate the amount of growth (per side) by applying
this formula:

Growth (per side) = TAN of the taper angle times the amount of stock to be
removed per sharpening:

How big do you want the taper angle to be? The taper angle in a die affects the
strength of the die. Generally, you will want the taper angle to be at its smallest
acceptable angle to keep the die strong. The desired taper angle will also affect
the best and easiest way to machine the die.

Maximum Taper Angle

The maximum taper angle per side can be calculated for a particular workpiece
thickness. To determine the maximum taper angle that can be cut at a given
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thickness, use the following calculation (angle must never exceed 15° with
standard guides).

Max Angle = TAN ~ [U axis travel per side / [part thickness + .800]]

HOW TO PROGRAM TAPER

Now that you know the theory of taper cutting, you can decide for yourself which
method of taper cutting is best for your particular application. We will give you the
information to do it any way you wish.

As with wire radius compensation, there are three steps to programming taper:
1) Initialize taper (G51 for left, G52 for right)

2) Make machining motions

3) Cancel taper cutting mode (with G50)

(Notice the similarities to wire radius compensation. These commands should be
easy to remember!)

Upper Cuide Upper Guide
Lower Guide Lower Cuide
592 - Taper Right 631 - Taper Left

Straight Wire Is 630 (Cancel)
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Initializing Taper

First let's discuss initializing taper correctly. To initialize the taper cutting mode,
you must look in the direction the wire will be moving during the cut (rotate print if
necessary). Looking in this direction, ask yourself, “Which way does the UPPER
GUIDE have to move to generate the desired taper, left or right?” If the UPPER
GUIDE has to move to the left, you will use G51 to initialize taper. If the UPPER
GUIDE has to move to the right, you will use G52 to initialize taper.

As with wire radius compensation, it is wise to set yourself a general rule to help
you remember which direction you need. If you always cut dies with the top of the
die UP, you will use G51 (left) whenever making counterclockwise (general
direction) passes around the die and G52 (right) when making clockwise
direction passes around the die. Of course, if you cut with the top of the die
down, the rule will change.

Now that you can decide between right and left taper (G51 or G52), let’s discuss
the ANGLE you must also include in the initialization command. You will be using
an “A” to command the desired taper angle. If you want to machine a half-degree
taper (per side), the program needs A.5 in it. You also need to know that there is
a limitation of the maximum possible taper angle on your particular machine
based on part thickness. The thinner the workpiece, the greater the taper angle
can be.

To initialize taper properly, you simply program the G51 (left) or G52 (right) in a
command with the “A” word. Next, move to the first surface you wish to machine
with taper. The control will initiate the taper DURING the movement to the first
surface to cut.

After all the cutting movements have been made, you MUST remember to cancel

taper cutting (with a G50 command). The control will bring the wire back to
vertical during the next X and or Y movement.
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TAPER PROGRAM EXAMPLE

R.0I5
/_

1.00
1 1 6
1.00
o
L g

i

-
7

TP1.0 (Table To Program, see next section)
TNO.O (Table To Next, see next section)
N0O000 G90

NOO05 G54

N0010 G92 X.5Y.2

N0015 G29

N0020 G41 H1

N0025 G51 A1.0

N0030 C1

N0O035 T84

N0040 GO01 X.485

N0045 Y.015

N0050 G03 X.5 Y0 1.015
N0OO55 GO1 X1.

NOO060 Y1.

N0065 X0

NOO70 YO

NOO75 X.4

N0080 MO0

N0085 X.5

N0090 G03 X.515 Y.015 J.015
N0095 G01Y.2

N1000 G40 G50 X.5

N1005 M02
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At the beginning of the program, the taper registers (TP — TN) receive their
values. These values may be set by this method, or they may be set manually in
the “Setting” screen (see figure 8-3). We prefer to set these values by the NC
program like the above example.

TAPER SETTINGS IN THE CONTROL

AYT REFERENCE = [@n THELE 10 LIWIT ] | e — E Setting
CONNECT TYPE =g TA3LE TO LPPER = A00.00003 b ssks duting mashining '
4YT DRAIN TINE (SEC) = pyy THBLE TO LOJER = 00000000 o i SR Ui 5
_+Ou. vaau | poration is suspsnded. ”
AN 2 OFFSET 1 = L0, 000 | TABLE TO FROGRAM = 00000000 W5 Kbitic e Wsoading i vakcld, fee
#YT 2 OFFSET ¥ = 4000, 5000 | TABLE TO NEKT = 1a00.00000 (s wiee s calty s e
—_— —_— wire ok point under machinins -
AT 2 LR = +000.0 )oo0 | TABLE TO DRAW = +000.00000 concition (2227 UTY
YT 2 RETRY COUNT = n4 *2 : Automatic wite theeacing is executed.
= 2 (Thz wue awiomatically retuans lo the
BUCKLING RETRY =i MAK RESISTIVITY 1(0HW) = ‘¢Agfassani wie bre sk point withaut slectiz Q3vic
WIRE BROKEN RETRY = 003 W1 RESISTIRITY 1(OHW) = roppassooy discharge but with wire run and )
2 L lusking)
WIRE REWOVE RETRY ST WAK RESISTIVITY 2(0HW) = tgpuinoacy B i i G,
CUSTOMIZE FOR FAST AWT = +gg3p037a7 |MIN RESISTIVITY 2(0HW) = +gppgsoono (The wite sutomatically retins (o the
L0-4YT VIRE S-BEND = 070 e R wire break pomt in the same motion ae
_l’ DRY1) &
STANDARD AT BACKTEN = &5 0% : Break-point wite threacing for 97 AWT Disk
ACT-MIT TYPE =0 STD-VIRE EROKEN BACKTEN= 75 soctpedomed. )
£CT-0T U{TINE) =T STANDARD THREAD BACKTEN= i L5 Srodbpont wio tusadng frSTAWT - TR
DT-ANT VITINE) =1z FINE 8WT BACKTENSION = 70 | ’
ACT-AWT RELAR. (10ms) = +ppacnazsn |FINE HORWAL BACKTENSTON= gF ) '~'»"~B-h;l'L'lLl-\l-‘!Iﬁ — ;
— Sets the distance from the table top 10 the upper
ACTIYE AT _UY SPEED = +0G/1.81100 wite gaids with the Z-aws af the stroke limit 10
F.5.C SPEED LNT 8000 = snonooniis the plus direetion
AUTO_SHORT_ESCAPE RANGE= 100100007 |FS-C SPEED LNT @000 = vanioit 18] || wapietourrem .
————-—SEM AR e B i e it
USER1 | USER2 | USERZ I USERA | I l Camm I it Natwork' I I OazOff 100

As you can see, there really isn’t all that much to programming taper. You simply
instate taper, use it, and cancel it. However, there are some machine settings
that must also be made. You can find these settings in the “Setting” screen in the
lower right corner If these settings are not properly made, the resulting size of the
cut will not be accurate. The control needs to know five basic things about your
setup in order to form the taper correctly. They include:

1) Table to limit (T-Limit)
2) Table to upper (T-Upper)
3) Table to lower  (T-Lower)
Tip: You only need to set

4) Table to program (T-Program)
5) Table to next T-Next < ] these 2 parameters, when
) ( ) } switching between setups.
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“Table” here refers to the top surface of the pedestals. The figure below shows
these relationships. A detailed description is on the following pages.

]
. T-Limit
Upper Guide (Power Z at Z+ Limit)
Table Top
’ 0 Workpi ece\
T- Upper Foommmmmooo o 3

| § 4 tepe|

N el \
v \

Lower Guide

Table to Limit

Table To Limit is how far above the table the upper guide is when the head is at
the upper limit switch. Table To Limit is a CONSTANT that will usually not
change for the life of the machine. You will find it documented in the mechanical
file printout that comes with the machine. It is wise to write down the value of
Table To Limit and keep it posted on the machine for quick reference.

Table to Upper

Table to upper is the distance between the worktable and the upper wire guide.
Table To Upper is automatic as the Z axis is moved up or down. The value of
Table To Upper changes by itself because the machine is tracking with the Z
axis.
v' Make sure that “Auto T Upper” in the Manage, Parameter, Action screen is
on.

Table To Lower

This is the distance from the worktable to the lower wire guide. This is a constant
that will usually not change. Sodick documents this value in the list of parameters
(the mechanical file) that comes with your machine.

v' Table to lower is a positive number.
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Table to Program

This is the distance from the tabletop to where you are holding size when taper
cutting with G51 or G52.

Here are four possible situations when the workpiece is mounted directly on the
table.

1) Cutting with the top of the die UP and you want a die land, this value will be
the thickness of the part MINUS the die land.

2) If cutting with the top of the die UP and you do NOT want a die land, this value
will be the thickness of the part.

3) If cutting with the top of the die DOWN and you want a die land, this value will
be the die land amount.

4) If cutting with the top of the die DOWN and you do NOT want a die land, this
value will be zero.

When 4-Axis cutting (G74)
When 4 axis cutting, this is the amount that the bottom of the part is above the
worktable. Usually set to zero, as the part would be mounted on the worktable.

Table to Next

This is the distance from the tabletop to the other end of the tapered area
(opposite table to program) when using G51 or G52.

When taper cutting (G51/G52)

When a die block is mounted directly on the table die face up and your holding
size at the top, T- Next will be 0 and T-Program will be the die thickness If the die
face is down on the table and you are holding size there (T-Program = 0) and
T-Next will be the die thickness.

When 4-Axis cutting (G74)

This value represents the distance from the table to the 2nd plane when you
have a 4 axis (independent UV) program. When the part is on the table, Table to
Program is usually O (1st plane) and Table to Next will usually be the workpiece
thickness (2nd plane).

Note: When 4 axis cutting, it must be used. This sets the position of the u-v axis
plane in your part, so set this value to the amount that the top of the part is above
the table.
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TAPER SETTING EXAMPLES

Below examples help to explain the TP and TN value setting the operator needs
to input.

Simple taper programming scenarios:
Die face down
TN2.0
TP0.0
TP2.0
TNO.0

Die face down with land example:

0.75”

Table to Program (TP): 0.1
Table to Next (TN): 0.75
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Die face down with land and fixture example:

Table to Program (TP): 0.35
Table to Next (TN): 1.0

Die face up with land example:

Table to Program (TP): 0.65
Table to Next (TN): 0.0
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TAPER SETTINGS - OPERATOR INPUT

The following is what needs to be actually input by the operator for each taper
cutting job. For complete parameter definitions see prior information on pages 8-
7 thru 8-9.

Taper Settings

1) Input Table To Program (Distance to where you are holding size from the
worktable)

2) Input Table To Next (set to zero if T-Program is > 0)

All other settings are machine constants and should already be set.

( ON OFF IPHRP MAO SVV SFCPIKCTRL WK WT WS WP);
C000 = 005014 2215 000 251 040 8 0039 0 000 0000 025 160 100 040;
C001 = 012016 2215 000 251 036 8 0039 0 000 0000 025 160 100 045;
C002 = 001 023 2215 000 750 053 7 6039 0 000 0000 025 160 090 012;
C903 = 000 001 1015 000 000 030 7 7024 0 008 0000 025 160 090 012;
HO00 = + 00000.00039 (Aprch.) ;

HO01 =+ 00000.00863 ( 1ST)
H002 =+ 00000.00600 ( 2ND)
HO003 =+ 00000.00525 ( 3RD)
H999 =+ 00000.00000 ( Taper Offset)

TN 0.5000 (ENTER OPPOSITE PROGRAM SURFACE HEIGHT); program. PUttlng the values

N0010 G9O: here will cause the valuesto go
NO015 G54; intothe“SETTING” screen
N0020 G90 X0 YO; parameters as well asthe
N0025 ng, “GRAPHIC”, “ FLAG” p@e
N0030 C00O0;

TAPER SETTINGS FOR 4 AXIS CUTTING

Same as taper cutting, the TP and TN values need to be input for 4 axis cutting
programs.

1) Table to Program (Distance from worktable to bottom of part
2) Table to Next (Distance from worktable to top of part)
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NOTES CONCERNING TAPER CUTTING

Calibrating T-Limit and T-Lower

If you are not cutting accurate taper angles, it is possible that the constants
called Table to Limit and Table to Lower in the Setting screen need to be
changed. There are programs called LNTPRDAT located on your User disk or
Hard disk. This program will calculate these 2 constants. Locate this program
and load it into memory, then follow the instructions at the beginning of the
program. It is wise to do a test cut after this procedure is done, to verify that the
machine is now cutting accurate taper angles. This is a procedure that is not
done very often. Check when one of the following has occurred.

If a different wire guide is installed.
If you disassemble the upper or lower guide assembly.
If taper cutting is not accurate.

Flush Nozzles

The standard flush nozzles have a 6mm I.D. and are used when cutting up to 10°
taper. If 0° to 15° is being cut, flush nozzles with a larger I.D. (10mm) should be
used. If over 15°, flush nozzles with a larger I.D. should be used. Verify by dry
running the machine, that the wire does not contact the 1.D. of the flush nozzle. If
the wire is contacting the I.D. of either flush cup, a larger flush cup is needed.

Wire Type considerations for steep angle cutting

At steep angles, if there are lines on the part from wire vibration, try using a soft
wire like Gisco Mega cut W, or Gisco Berco cut 390 or 490 to eliminate the lines.
These wires have more elongation and will flow through the wire guides better at
taper angles of more then 10 degrees.

Converting To Decimal degrees
To convert the minutes and seconds of an angle given in degrees, minutes,
seconds to the decimal equivalent (without this function on your calculator).

Decimal equivalent = [Min / 60] + [Seconds / 3600]
Graphics Colors
When drawing or viewing the graphic picture of a program with taper, the screen
will show 2 colors. While running a taper program, there will also be 2 asterisks
following the graphics drawing.

Green = top of workpiece
Blue = bottom of workpiece
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AUTOMATIC CORNER ROUNDING

This feature was discussed during our descriptions of motion types (concept
number three about G02 and GO03 circular commands.) Here we will take it a little
further. However, remember that these techniques may not perform the desired
taper for die machining. If you use these techniques, the radius at the top of the
die will match the radius at the bottom of the die. The use of G02 and G03 with
the | and J is a better method for making circular movements on a die, since the
radius will grow with the taper in the die. However, if you are programming
shapes that do not require conical taper or no taper at all these techniques can
make manual programming much simpler.

The basic idea with automatic corner rounding is that you are allowed to program
directly to the intersection point of two surfaces and simply include an “R” word
(for the desired radius) in the command to the intersection point. The control will
automatically start rounding when it approaches the intersection point.

Taper Cutting With The R Code

Notice with automatic corner rounding that block number NOO11 included an R
word to tell the control to start rounding as it approached X-.5. Also notice that
the X-.5. is the intersection point to the next surface to machine. While this
technique is quite simple to understand, remember the limitations related to taper
cutting. You may be tempted to use this technique to program a punch (since a
punch does not have any taper). But many times you will want to use the punch
program to make the die program. In most cases you will have to use G02 and
GO03 to accomplish this.

NOTE: Offset code G41 (or G42) is required in the program for the R word to

work. If you want to cut without offset, simply include the G41 (or G42) code and
use HOOO for the offset value.
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"NO002 (MAIN PROGRAM);"
"NO003 G54 G90;"

"NO004 G92 X0. Y.8;"
"NO00S G29;"

"NOOO06 T84;"

“NO007 C511 H1=.0061;"
"NO008 G42 G52 A0 HO;"
"NOO09 GO1 V.5;"

"NOO10 A10.0 H1;"

"NOO11 X-.4;"

“NO012 G0O3 X-.5Y.410. J-.1;"
"NO013 GO1 Y-.4;"

"NO014 G03 X-.4 Y¥-.5 1.1 JO.;"
‘NO015 G01 X.4;"

"NOO16 GO3 X.5Y-.410. J.1;"
"NO017 GO1 Y.4;"

"NO018 G03 X.4Y.51-.1 JO.;"
"NO019 GO1 X0.;"

"NO020 AO HO;"

"NO021 G40 G50 Y.7;"
"N0023 M02;"

‘NO002 (MAIN PROGRAM);"
"NO003 G54 G90;"
"NO004 G92 X0. Y.8;"
"NO0O05 G29;"

"NO006 T84;"

"NO007 C511 H1=.0061;"
"NO008 G42 G52 AO HO;"
"NO009 GO1 Y.5;"

"NOOT0 AT0.0 H1;"

"NOO11 X-.5R.1;"

"NOO012 Y-5R.1;"

"NOO13 X.5 R.1;"

"NOO14 Y.5 R.1;"

*NO015 X0.;"

"NO016 AO HO;"

"NOO17 G40 G50 Y.7;"
"NO019 M02;"
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Chapter 9 MISCELLANEOUS OPERATING AIDS

Operating aids are available to simplify programming and operating the
machine. There are more capabilities you need to know about to make running
the machine easier. The following aids are what we will look at in this section of
the course.

SUBROQOUTINES

The M98 code can be used for calling up a program. Typically this command
may be used to make a program shorter or if you want to loop a certain section of
your program.

Subroutines involve four programming words:

1) M98 - Jump to a sub routine

2) M99 - Return to the main program

3) P - Sequence line number to jump to (needs 4 numbers)
4) L - Loop the sub routine how many times?

The M98 command will ALWAYS include a P and 4 numbers to tell the control
which line number to go to. When the control reads M98P1000 for example, it
jumps to sequence number N1000 in the subroutine and continues executing
from there. When the control reads the M99 from the subprogram, it jumps back
to the main program to the command AFTER the M98 P1000 and continues
execution of the main program.

(Main Program)
NOOOO
M98P1000 L3 M
M02 —‘

N1000
G91
GO01X.1
Y.1
X1
Y-.1
M99

v" The parameter “RAM LINK” allows the control to search the entire memory
for the N100Q0, if turned ON.
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Q ROUTINE TECHNIQUES

A Q routine is an operating aid, which allows the programmer to call up another
separate nc program by filename from within a main-program. The Q’ed up
program will be a separate file or program, sometimes referred to as a macro.
The program “Q”ed up can reside either on the hard disk or in the memory.
Below is an example.

G54 GOOX0YO
QPROGRAM1
G55 GOOX0Y0
QPROGRAM2
MO02

The above main-program starts by moving to G54 X0YO and then executes the
nc code with the title “Program1”. Once that file ends with M199 code it returns to
this main-program and moves to position G55 X0YO and then calls up nc code
titled “Program2”.

Q file ending code

A Q routine can be written similar to any other program you have seen so far with
one exception. A Q routine needs to end with the code M199. If the Q file were to
end with an M02, the machine would stop and say program end. Usually you
would like the Q file to return back to the program which had called it up.

v" File name must be 8 letters or digits maximum (no long filenames)

v' The Q — macro must end with M199 code.
v" Q function can also be used from the MDI screen
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MIRROR IMAGE AND AXIS EXCHANGE

There are several G codes involved with these features:
GO5 - Turn on X axis mirror image (X axis changes RED)
GO06 - Turn on Y axis mirror image (Y axis changes RED)
GO08 — Turn on X Y axis exchange (XY axis changes to lower case xy)
GO09 - Cancels codes G05, G06 and GO8.

When you are finished using mirror image or axis exchange in a program, you
MUST remember to cancel them (with G09.) We recommend placing the
cancellation command just prior to the M02 (end of program.) If you forget to
cancel these features prior to the end of a program, you will receive no alarm, but
the machine may still be under the influence of the features programmed,
meaning your next job may be incorrectly run.

Mirror Image And Axis Exchange Chart

X Mirror (Goﬂ Original Shape (G09)

X +Y Mirror (GO5 GO06) Y Mirror (GO6)

XY Exchange + Y Mirror
(G08 G06) XY Exchange (G08)
XY Exchange + X&Y Mirror | XY Exchange + X Mirror

(G08 GO05 G06) (G08 GO05)

i

v" When taper cutting, confirm the taper angle is programmed the correct
direction after turning on mirror codes.
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AXIS ROTATION

The machine has 2 types of rotation, Figure rotation and coordinate rotation.

FIGURE ROTATION: G26 / G27 codes.

This function is used to rotate a programmed shape about the G92 position
within a coordinate system. This function is only active while the program is
running. If OFF is pressed, or M02 is reached, the rotation turns to O

automatically.

The triangle on the left below was the original program. The triangle on the right
Is made using the original program and adding 60 degrees rotation to it.

8.

O

&)

G26 RA60.0
G90
G92X4.Y2.

G27
MO02

ANANENEN

Jog keys are not rotated with this function.

The present rotation is displayed on the “Display” “Status” screen.

No maximum limit

G26 code is incremental. Each time the active program reads a G26 code, the RA value

is added to the present value. This used to be used for gear programming (this example
is in the code instruction manual from the machine).
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COORDINATE ROTATION: G126 / G127 codes.

This function is used to rotate the coordinate system. This is used in the Tilt
Offset screen when you want to align the machines axis with the workpiece. This
rotation stays active until the G127 code is used.

Program Code Example:
KA20.0
G126

G127
MO02

v'Jog keys are rotated when this function is used
v" The present rotation is displayed at the top middle of the “RUN" screen.
v" Recommended maximum value to use is 45 degrees.
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STRING FILE

The string file is a converter or translation file. It lets the Sodick machine read
and execute commands that it would not normally recognize.

I S i<
I?‘TD'”"?‘ .'J Unde || ez _ MManual

-

Edit

Run

Display

Sefting

Manage

UTY

File

Graphic
Condition
Search

Nexi

A g

Cond

Fird | Repze= | Spit lreact | Hext 100

Ins Black

_Selkct

In the above example string file, the following changes have been made.

END: This word now equals M02 (program end)
MOO: Now MOO code will also open the drain and stop fill pump.
T90: will also use the MO3 AWT skip code.

NOTE:

v' The control uses the string file, which is stored on the hard disk, not the
one in memory.

v If you have to change the string file, change it in the edit screen, and then
be sure to save the file back to the hard disk for the changes to take
effect.

v' String pattern in the Setting, User 1 screen needs to be set to 1, which
activates the string file.
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NOTES ABOUT DRY RUN

Always dry run the program when all axes are in the proper start point location.
This is your last chance to catch any mistakes. Here is how Dry Run works in its
three forms:

Dry Run Modes
* Dry Run 1: No sensor touch. If the wire hits something, it will break. Used
for when you want to DRY RUN back thru an existing kerf. All axes motors
run, all limit switches are checked.

———3p * Dry Run 2: Sensor touch enabled. If the wire or heads touches something,
an alarm will sound. Used if you are trying to insure that the wire and
heads will not run cut into a clamp, fixture etc. All axis motors run, all limit
switches are checked.

* Dry Run 3: Table to Draw enabled. The “ z plane” being drawn by the
motion of the x-y axis on the plotting table will be specified by Table to
Draw in the Setting screen. Only X and Y-axes motors move in Dry Run
number 3.

Partial Dry Run

Check setting screen “Manage” — “Parameter” — “Cutting” Block Dry Change = 1.
If you need to abort your program and restart it from the beginning, sometimes it
Is wise to start it with dry run=1. Then once you are close to where it was aborted
you can switch dry run=0. Please 1%' check the parameter setting above, and
then the control will allow you to use this function.

Dry Run Speed

The Dry Run speed can be controlled by the selection of the “MFR” O to 3 key.
These keys work the same for Dry Run as they do for jogging the machine, 0 =
fastest, 3 = slowest.
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FORMATTING EXTERNAL (USB) MEMORY

Disk Initialization

1) EXT Memory Format: Formatting of the USB drive is not required unless you
wish to remove all data from the drive.

2) Ext Memory Folder: After formatting the USB drive, or if you receive a new
drive, you will need to create the folder structure on the drive with this button.
The USB device supplied with the machine should already have the folders
structure setup.
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USB FOLDER STRUCTURE

‘File Edit View Favorites Tools Help

‘ W B3R g T ir ’ /V ‘Search || Folders ‘v

l Address Iuo' Fih

Name =~ I Type '
File and Folder Tasks A [)Backup File Folder
(JILN_ASSIST  File Folder

INCFile File Folder <«

) Make a new folder
@ Publish this Folder to the

CGeE ()Other File Folder
.7 Share this folder L Qavic edpor o
- jtemp File Folder

CuTY File Folder <

_)VersionUp  File Folder

»

Other Places

USB Folder Structure as seen in windows
explorer.

When you hit the “Ext Mem Folder” button, then the system creates the folders
as seen above, on the USB stick. For the AQ and AD model machines the
following folders are used as described.

Backup: Parameter screen backup data.

NCFile: Storage folder location for NC cutting programs.
UTY: Used for DXF file transfer into HeartNC.
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DRAWING GRAPHICS

The CNC Program must be loaded into Memory before this procedure is done.

el : =inix] I D Ticp
Manual
FILEMANE : HEYFILE
Tacer Data Edit
1_PROG V00,0000
T_NERT w00, o0on0 | S
T_DEAW 00000000 | Display
Graphic data Sefting
Graghic Fornat s | o wvae |
View anlelX rotate) 130 | 0-360 AMRE
(Z rotate) 030 0-360
MO0 Draving OK LTE
Fandon Drawine OFF | Q3vic
No. of contour an 0-14
End Line of esch block OFF NC Edit
Linit check OFF |
NG progran V \;FC File
NANUAL SCALE DFF
E—— Graphic
HOHIN tauo.ponon Y OHIN 000 . ooned
i ONAZ \000.00000 | Y AR 00000000 Laiule
Cond
Select I ] Draw [ Cond | Flag | =g = | l Load I Delete I l | Fir C100

16 Press the soft key next to EDIT, GRAPH

16 Set the graphic parameters the way you want.

If you are taper cutting you must enter a value for T_PROG and T_NEXT

16 You may need to press “FLAG” to set additional parameters like mirrors,
scale factor, graphic single run, etc.

16 Choose DRAW from bottom menu. (graphics should be shown).

* |f the alarm, same data are set in the T-P and T-N appears, go back to
Edit, GRAPHIC and look at T- program and T- Next. They cannot be the
same. Set them correctly and retry step 4.

* If you get the alarm, UV presently not zero, the U and or V axis display is
not zero. Correct this by going to Manual, MDI and type GOOUV then
G92UV.

16 Once you get the picture on the screen press SAVE (this must be done to
allow you to see the graphics while burning).
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16 If needed you can use the ENLARGE button to zoom up on a specific
section of the drawing (see below picture).

Note: If the program has a MO0 or MO1 at the end of the NC line, it may not
appear in graphics. If on a line by themselves, they will appear.

Example:

(may not appear in graphics)

N0123 G01X12.354 MO0

(will appear in graphics)

N0123 G01X12.354

NO0124 MOO To enlarge the drawing, click and
drag on these corner handles to
indicate the new viewing area.

Sodick o By | e

Manual

FILENAME : 8KY_2510 CUT PERIMETER 00008.17120

Edit

Run

Display

Setting

Manage

1Q

NC Edit

File

Graphic

Condition
Search

Cond
Select | Save | Draw | Cond | flag IEnlarge | Init I Load I Delete | | |3HN“3FF C100

To enlarge a different area of the drawing, click
and drag on these handles to move the enlarge
box over the section you wish to zoom up on.
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MANUALLY ADJUSTING FLUSHING

To set the flushing flow-rate there are 2 clear flow meters on the front of the
machine with adjustment knobs. The flow meters have a scale measuring liters of
flow per minute. Each meter has a float inside of it. When reading the clear flow
meters, read the top of the floats position. These valves control the amount of
flushing flow going to the flush nozzles. There are separate adjusters for high
and low pressure. The upper 2 brass adjusters are for setting the low-pressure
(T85) flow. The 2 black adjusters directly on the flow meters are for setting the
high-pressure (T84) flow.

*  When skim cutting, about 1.5 L/min. of flow should be used.
* When rough cutting, about 4 to 12 L/min of flow should be used.

A combination of the cutting condition parameter “WP” and the flow adjuster
knobs will be used for setting the flow rate.

If the flushing nozzles are close to the workpiece, turn the black adjuster knobs
CCW all the way open. This will give maximum flushing flow and is desirable for
rough cutting. If the flushing nozzles are positioned AWAY from the workpiece
=(flushing is not perfect), turn the valve knobs CW restricting the amount of flow
to 8-10 L/min. on the clear flow meter. Too much flushing in this situation could
create unstable cutting or splashing out of the worktank.

EEN
Low Flushing Adjustment

i

RERANE
High Flushing Adjustment

-
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SETTING, USER 1 SCREEN

0, 00003__HE »
000035 | =

Display
SKIp = [aee OPTIONSL STOP = o7 | SKIET jl ‘Selting
AUTO POYER OFF (NONEN) -ﬂ I RETURN = Sote whather ornotta elap olocke preceded by
BUZIER J REVOLUTICN IN = LN OFF - Blocks precaded by [1] are exseuted Manage
SEQUENGE No. STOP _, CONDLTLION CHANGE =z ON : Blocks precaded by [1] are ignored AU,
SEQUENCE Ko. STOP DATA gg9a | TAPER IGNORE ..'_".'_l
DRY RUN PATTERK J POWER RECOVERY = ] i T UTY
SINGLE SEND FLUID CANCEL
A-1 CHANGE j 4 CIRCLE POINT = 3000200008
NTRROR A = DIGIT =
i : STRING PATTERN =7
DRY DWELL IGNORE = NEW CALCULATION =E
DRY ART = APPROACH PATTERN =£|J
FIGURE ROTATLON & = npnnnonns | Rew SEARCH = TOFE
COORDINATE ROTATLON & = ynnngnnnon [HWIRROR SYAP RENERSE 1 = prF
SCALE = pannyoon MIRROR SYAF REVERSE 2 -LJ The source is suscemasically tusmed off Run Data
FIGURE ROTATION % = ijupcnnguo | G74 PATTERK =] efler agerntion desebed as '2'
Y = 000000000 | CHECKING INTERFERENCE = o | —
COORDINANTE ROTATION K = yooousoous | INTERFERENCE BLOCK ll " Deterninze whather ornot to beep when M0Zie
t = [sonuiounos | WAGHTNING HISTORY = o] e e
Noa = [gg] SCREEN SAYER TIME(nin) = 3 | mtgd;g;ﬂn‘m::z;& &
HER Cond
I USER? | USER2 I USERS | USERA | | I Comrm | = NalworkI | ondort 100

* SKIP - This manually turns on or off the block skip slash code in the program.
This is the G11- G12 code if you want to program it.

* NOMAN - When at 1 and an MO2 is read, the power is turned OFF; like
pressing E Stop button. Dry Run must be O for this to work. At 0, the power
stays on.

* N-STOP - When turned on, program runs until the line before “N DATA”
number.

* N-DATA - Insert sequence line of the NC program you want to stop on. Must
have “N-STOP” turned on.

* DRY RUN
0 = Dry run turned off.

1 = Dry run on without sensor touch.
2 = Dry run on with sensor touch.
3 = Dry run on with XY axis moves of “TABLE TO DRAW” in SET Screen.
Use this to plot out the taper at different Z heights.
SINGLE - When ON, the machine executes one line of NC code and stops.

Copyright January, 2012 89 Sodick Inc.



* X-Y CHANGE - When ON, the X Axis becomes Y and the Y Axis becomes X:

* MIRROR X - When ON, it flips the program in the X-axis.

* MIRRORY - When ON, it flips the program in the Y-axis.

* MIRROR Z - Not Used

* SCALE - Scale factor 1000 is full size, 0500 is half size.

* OPTIONAL STOP - When there is an M0O1 in the program, the machine stops
there when this is turned ON and does not stop if turned OFF. If you want,
program it into the NC program before the line containing the MO1.

* STRING PATTERN - 1 activates the string file. Normally at 1.

* A CIRCLE POINT - When using G02 and GO03, it compares the radius at the
start and end points. If within the value specified in this parameter, the
program will run.

* ZRETURN - Usually 0

0 = When the program is stopped by HALT, M0O1 or M0O, and the Z axis is
moved and RST is pressed, Z returns to position.

1 =If MO1 or MQO is read and the Z axis is moved and RST is pressed, the
machine cuts with Z axis moved. If HALT is pressed and Z axis is moved
and RST is pressed, Z returns to position before restarting.

2 = If MO1 or MOO are read, and Z axis is moved and RST is pressed, Z
returns to position before restarting. If HALT is pressed and the Z axis is
moved and RST is pressed, it cuts with the Z axis moved.

3 = Z never returns if moved from the original position.

* MACHINING HISTORY - Sets whether or not to automatically record

operational history of your NC programs which were run.
0: History is off.
1: History of cutting time and date is recorded
2: History of time, date, error, and condition modification is recorded.

* CHECKING INTERFERENCE - While cutting, if there’s a smaller radius than
the offset amount on an inside corner, the wire will dig into your workpiece.
This is usually undesirable.

0 = G131: The control ignores the situation & digs into the workpiece.

1 = G136: If that situation can happen, the control will stop and tell you the
offset will create interference to make your aware of it. Recommended
setting

2 = G132: The control decides how to correct the situation and the
program continues without warning you. You must decide if the correction
Is acceptable.

* CONDITION CHANGE - Sets whether or not to update the active file or
COND file when a called machining condition is modified in the machining
condition window.

0 = no update
1 = update all
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Help

/] : A ; O UOOOO Manual
()
g Edit
/ YATER
. . ‘ . ’ Run

71 s Display

[AWT REFFRENCE] |

T REFERENCE =@ TASLE TO LIWIT = #000.00000 Soig the eckonto be perfommad when the wae Setung
INKECT TYPE =00 TABLE TO UPPER = g0n.60009 hreaks dimng machiming

= z o S| Y1 A hall message *Wire hroken® is
'T DRAIN TINE (SEC) = [jgg TABLE TO LONER = o {in.unoon didplayied and operalion is wsperded] Miae
T 2 OFFSET Il = 4000.00000 | TABLE TO PROGRAM = #000.00000 1 : Automatic wite thecading is executed.
T 2 OFFSET ¥ = 00005007 | TABLE TO NEKT = 000.00000 S oo i
T ZUp = +000.00000 | TAELE TO DRAW = 400000000 condition C388) ) UTY

'T 2 RETRY COUNT
ICKLIKG RETRY

2 @ Automatic wise threacing ic executed.

=
Sl =
=

1
»

(Thz wue awlomatically rebians lo the

MAK RESISTIVITY 1(OHW) = +Aon0gsana wize break point without electsas Q3vic

RE BROKEN RETRY = [poa WIN RESISTIRITY 1(OHW) = sqppassoon !i‘-ﬂhugfbutwﬁhwﬁc!uumd
RE REHOVE RETRY = 000 W4% RESISTINITY 2(0HW) = toogiouony I o "
ISTOMIZE FOR FAST AWT = +gg3c037a7 |MIN RESISTIWITY 2(OHW) = +opoosonno =7 ire antomatically returns to the
44T VIRE S-BEND =T—| e wiro broak point inthe same motion ae
011 DRY1Y R
STANDARD AYT BACKTEN = (g5 0* : Break-point wite threacing for 97 AWT Disk
T-MIT TVPE =0 STD.YIRE BROKEN BACKTEN= 7: Sactaelomnetl )
T-ANT U(TINE) - STANDARD THREAD BACKTEN= o L Rrodhpomt who troadug far T AWT | ARSIV
T-AUT VATINE) =12 FINE AWT BACKTENSION = ’
T-MIT RELAX. (10ms) = +opacoozea | FINE HORWAL BACKTENSTON= g,
| e from the table top Lo the upper
TIYE_MMT_UN SPEED = +gj 81108 Z-aio ol the otroks linit 10
F.5.C SPEED LNT 8000 = +ngnanaiis
ITO_SKORT_ESCAPE RANGE= ¢p0n.0annd |F.5.C SPEED LNT 9000 = ¢qgnnnniiq [TABLE TO UPPER] |
e — R T SRR N WY
= Cond
SER1 I USER2 | USERA I USERA | | l Camm I et Metworik | On/ioff 100

* AWT REFERENCE
0 = Wire break recovery turned off .If the wire breaks the machine stops.
1 = Wire-break rethread enabled. After threading the wire at the start hole
it will return to the break point with C888 power.
2 = Wire-break rethread enabled. After threading the wire at the start hole
it will return to the break point by dry-run. The dry run return speed is set
by the parameter “Wire broken retry speed” located on the “Setting —
Motor” screen.
* AWT DRAIN TIME (SEC)
0: Water is not drained before threading the wire.
Other than O0: Water is drained for the specified length of time.
v' Set to 25 seconds. Add 6sec/inch of part thickness.
* AWT 2 OFFSET (UV): The distance by which to offset the U/V axes for the
AWT thread cycle. This offset aims the water jet at the lower guide. This
needs to be set correctly for the AWT to work.
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* AWT Z UP: This parameter is used to set the distance that the Z axis will
raise if the wire breaks. If used, the Z axis raises after the wire breaks, but
before the X and Y move back to the AWT rethread point. This may be used if
the upper head has to clear a clamp as it travels back to the rethread point. If
it is needed, enter the amount in inches (or mm) that you need the Z axis to
move up. Normally setto O

v" Not used if there is taper in the program.

e AWT 2 RETRY COUNT
Sets the maximum number of times automatic wire threading may be
repeated after exceeding Buckling Retry value, in a single AWT operation.

* WIRE BROKEN RETRY
Sets the maximum number of times wire breakage may occur during the
execution of one block of commands. If wire breakage occurs repeatedly,
exceeding the number of times set here, the machine stops and waits for the
[ENT] switch to be pressed.

* WIRE REMOVE RETRY: This parameter controls the number of times the
wire tip remover operates after each wire break. Using this feature
reconditions the end of the wire allowing a more reliable rethread operation.
Normally set to 1.

v" 0: Do not execute wire tip removal operation.

v' 1 t0 999: Number of times to execute the wire tip removal operation.

* AUTO SHORT ESCAPE RANGE: When starting a cut, the wire must not be
touching the workpiece. If the wire is touching, and the setting is --

v' 0: Machine stops with yellow bar message about short circuit.

v .0001 or higher: the machine will move within this setting range to
make the wire clear the workpiece. If it cannot clear the short itself, it
stops with a yellow banner for you to move the machine so the wire is
clear, and press “ent” to continue.

* MAX RESISTIVITY 1: Water resistivity setting — usually 65000

v' Super Pika option set to 100000

* MIN RESISTIVITY 1. Water resistivity setting — usually 55000

v Super Pika option set to 95000

Copyright January, 2012 92 Sodick Inc.



SOFTWARE LTHIT (i)
=)
(4]
=)
(7+)
(-1
(1)
(U=
()
N-)

G104 SENSE LEVEL
G104 VOLTAGE LEVEL
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4.87007
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WER 1
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WER 3
GO0 SPEED DATA
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L L T LI T B

[OUT EDCE E3C RATE]

Seisthe sscope 1atio in the m-comer edze
raaciory control

Fronty is gven on the code when N code BR 15
axecutad.

[VERTICAL SIDE ANGLE]
Sele tizeshold jout sngle of anacule in
comer angle and an obtuss angle

NOF ANOLE]
the angle to perfomm asvanced- ou-comer

[AIC MAX LIMIT ANGLE]
Fete the mavdren angle for advane dc
control

e maxiwn radiazs of the ave to pej
ud vases-in cozner control.

[INDEFENDENT TOP/BOTTOM AIC JUDY

LBERT I USER2 l LSERS I LSERS |

MNetwark | I I (Gl dR s

AIC Maximum R: This set the maximum radius that corner control will affect.
Set this to .036”

Inching: This is the incremental jog feed distance. Set these to even values
for you unit of operation (mm or inch).
Wire Broken Retry Speed: Used when AWT reference = 2 which is dry run

retrace back to break point. Set this to 5.0.
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* INIT INCH For Inch mode use ON. For metric mode use OFF. If you change
units, you will be prompted to reboot the machine. You will need to do this
reboot for the change to take affect.

* STROKE CHECK — When on, will allow control to determine if the input data
for a position move exceeds the stroke of the machine.
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CORNER CONTROL

Along with cutting conditions and offsets set to the header of the program, a “Q”
command line will be added in the header. Normally the “QAIC” command line,
seen above, will be set properly by the "COND SEARCH" menu. The data inside
the parentheses affects how and when the corner control function works. An
advanced user can adjust these settings.

* AIC feature is only used during T84 high flushing mode. T85 mode turns it off.
* AIC feature is not apparent during the DRYRUN.

The data set by the “QAIC” command line, tells the control how much to back
down the cutting speed — flushing, and also how far before and after the corner to
do this. Below is an example “QAIC” command line and a description of each
setting.

AB C D E F G H I J K
Q_AIC(2,1,0.00490,008.0,0.00670,0.00320,032.0,0002,0007,15,035)

Q_AIC Individual Parameters

: AIC mode low med. or high. 2 is the only setting available presently.

: AIC Function on or off for corner radius cutting.

: Deceleration Distance. Amount before the corner to begin to slow down.

: Dwell Time (in seconds) for corner cutting. Not used on corner radius cutting
Value that is the wire radius + overburn (roughing only offset).

Estimated wire bow while cutting.

: Acceleration Time. Time in seconds to ramp up the power and flushing while

exiting the corner.

H: SF speed setting when at it slowest. Also the speed used while corner radius

cutting.

I: SF speed setting when ramping up the power and flushing.

J: Flushing pump RPM when at its lowest.

K: OFF TIME setting when the power gets reduced.

Decel. Dist. D Dwell time

® = —CH

OTMMOUO >

T Cutting dist. with low
E %F flush, power, and speed

G Accel. time
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LoADING DXF FILE
1) Click UTY Key

[ o | e
Whole | Manual
Drawing
Edit
Redraw
Run
Expand
Display
Fit Setting
EditLn Manage
Catch UTY
All
STATUS
Cancel
File
End
Comm
Confirm
Waiting for operating command ABS
T o o X 5148868 V. -1.56250 Heart NC
File Second Drawing Move Copy Measmt Wire Gen Gear SetNC Cond
Lines Lines Shape Shape Analysis Cut Defs NC Data Wheel Dat Envt Cco12
2) Click FileKey on theright.
I o . o
| e Created B Manual
- @H;- Machine 0
& EXT Memory Edit
‘sz‘m Heart NC Run
Display
d Setting
Manage
UTY
File
B PERS INA
=l —
Heart NT
51 files 5,418,827 bytes free bytes 881,537,024
Netvark o0
[ T [ [ [ [ [ |
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3) Inthedirectory tree on the left, Pick where thisfileisoriginally stored

EXT. Memory (memory stick) or SEIKAnet (network 3D_DATA folder)
e

Help

H @ My Machire

MCXT Memory

e
% Heart NG
@. Recycle Bin

@-£8h ce1kanet

28,187
303,77

g ( 3: (i
g 0710 10:01 A0

Size| Date Created

08713710 10:58 AR
3 =

Manual

Fdit

Run

Display

Seiting

Manage

oy

4 | 2] | Heatt NC
i tiles 8R1,072 bytes free bvtes 999,194,824 o
01l
Gk I Geete I e I Detall '}é}‘:‘;‘:‘l | I I I Cinz
4) Choose file and drag and drop into HeartNC
Help
[= M-; Machkine ! i
& EXT Memory / Edit
i R - A -
L 'I%. Recvcle Bin Display
= %f{[i{»\nit Setting

i 403601

HIFCS12

el ch1aPCOR

: u'qLiJ,:.

§ files

|

|

889,072 bytes

free bytes 992,087,504

Heart NC

Capy I Delotg I Remmsl Datall

Natvaork
Refresh

Cond
012
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5) Click Heart NC

6) Click File
7) Click Open
[ Eewemew | R
whole | Manual
Drawing
Edit
Redraw
Run
Expand
Display
Fit Setting
Edit Ln Manage
Catch UuTY
Al
STATUS
Cancel
New File
End
Open | Comm
Save Confirm
Change
mand ABS
Bl Undo | Redo | Delete | X -2.93430 Y. -3.76476 Heart NC
Fil Second Drawing Move Copy Measmt Wire Gen Gear SetNC Cond
re Lines Lines Shape Shape Analysis Cut Defs NC Data Wheel Dat Envt C012

Sodick-Hs

8) Choose DXF file (classa) and Click OK

| Poweses] [ 0 0 00 [WER:CH

Whole Manual
Drawing
Edit
Load Run
o . Name [ Size[ Date Created 4]
= él“‘v Machine B OPENT. [0 11,986 11/04/09 1:52 PN ]
) B NOMBRE . DXF 54,235 02/11/710 11:09 AM | Display
J,JHard Disk B NOMBRE . 45C 264 02/11/10 1:52 PM
HY B GYJUNK. ASC 289,939 07/15/10 2:48 PM .
B GREG. DXF 63,877 02/18/10 3:53 PM Sefting
B GREG. ASC 9,330 02/18/10 3:57 PM H
B GEAR?2. ASC 448,303 09/01/10 11:20 PM o
B GEAR. ASC 480,238 09/01/10 5:21 AM A
B £ 23,132 08/18/10 10:59 AM i
B FIND. ASC 448,303 09/03/10 12:43 AM T
B EX1P250. DXF 26,915 05/06/10 8:37 AM
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BEX1. 10 125,146 11/03/09 3:34 PM =
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B EX1.ASC 290,892 06/10/10 1:00 PM
B CUT1. ASC 299,222 06/10/10 1:05 PM
B CURT2. ASC 304,694 06/11/10 8:24 AM T
B CLASSD. DXF 28,173 07/15/10 8:33 AM
B CLASSD. ASC 3,557 11/04/10 1:12 AM File
B CLASSC. DXF 1,275 03/28/03 2:35 PM =
[l BN KalalalN Kalal Co T~ K] 11/ 10 4.91 (AT}
i ol
File Name
[FTXTURE . DXF 0K H
‘f ‘ Heart NC
File Second Drawing Move Copy Measmt Wire Gen Gear SetNC Cond
Lines Lines Shape Shape Analysis Cut Defs NC Data Wheel Dat Envt C012
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DXF has been loaded into Heart NC. When you save it the extension will change to .ASC

Heant NC Wire

Whale
Drawing

Redraw

Expand

|

Fit

|

EditLn

|

Catch
Al

STATUS
—

Cancel

End
Comm

Confirm

400IFY DEL_OLD SELECT ALL CONFIRM SCALE CENTER 0,0 2540005083 WINDOW FIT END K -019467 ndo | Redo | Detste ABS
\Wiing o bRetating CaTImant v 055302 I —
|
Second Drawing Move Capy Mcasmt Wire Gen Gear SctNC £t
File
Lines Lines Shape Shape Analysis Cut Dets NC Data ‘Wheel Dat EnvA
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| [T
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Drawing

Redraw

Machine Specification
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Jutput Format [yem o >

Expand

file accuracy.

0.00020 Cancel

sl_check

commang

Secand Drawing Move Copy Measmi Wire Gen Gear
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nape you want to cut. Delete
shape.
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Pets

on place for this would be the center

STATUS

—— go. Inthiscase it isthe center of the

Preparation — Add start point for the wire:
7) Click Drawing Lines—Points— Arbit Pt
8) Enter the X Y position for the start point, in this case we will use (-.250,0).
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" the shape:

NC program Creation — Punch Example
9) Click Wire Cut Defs- Punch
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0.0018 e

0.0058

0.0078

0.0088 GriEpal

0-0118 Gr([§063)

o Secand Drmviag Mewe Copy Meazmt Wre Gen Gear SetNC
Uaes Ehape Shape Cut Deta NC Date Dat Erwt

11) Enter cutting condition parameters as shown below
12) Besuretoturnon“AlC” and “SFCC” buttons.
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i

|

Expend

ABS
Click o shepe Hom which o< & to b generaed Y. B.4758-¢ — —
|

Drawing Mezsmt
Anabysis

Lines

Heant NC Wire

15) Follow the prompts at the bottom of the screen
A) Click on the start point
B) Click on the shape to cut (entire shape turns purple)
C) Click where to lead onto the shape
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