Documentation

Lasersoft

LASERTEC

Pfronten GmbH

Release: 2420134 LaserSoft3D_99802-04_GB.pdf



é\LaserSofBD 2

Contents
R |V ol o1 S - PSSP 6
00 T o] [0 R = PSP RRPPPR 6
1.2 MAChINE ON: ... et s b e e sane e e nnnee e 6
1.3 Machinereference POINt FELUMN.........cc.ueie i 6
2 SR UP DIANK: ... 8
2.1 CRUCK DIANK: ... 8
2.2  Determining the set-up height on the compound table.............ccoceeeiiiiieccieeeee, 8
2.3  Entering apreliminary zero offSel: ......ccvvvieiiiiiie e 9
GRS S U o= (o T 0] 1S = SRR URR 10
3.1 DEFINITIONS, ...t 10
3.2  Setting up the blank zero offSat: ........coooveiei i 11
321 Defining the blank zero offset by afixed point: ..o, 12
3.2.2 Defining the blank zero offset by averaging between two auxiliary points.....12
3.23 Defining a point by the intersection of two edges..........ccccvveeeiviiiieeeccciiieeea, 13
3.3  Setting up the part Zero OffSEL.........coeeiiiiiiee e 14
331 Defining the part zero offset IN X an Yoo 14
3.3.2 Setting up the part zero OffSEt INZ ©...vvvveecee e, 15
3.3.21 Presettingthe part zero offSEt INZ.....covvvveeiiiiee e 15
3.3.2.2 Probeat zero (reference probing):........cccociiiii i 16
3.3.2.3 Adjusting the set zero offset to the actual probing value: ..............ccccee..... 17
4 Machining tECHNOIOQY ......cciuuiieeiiiiie et e e e e e e e e enaeeas 18
4.1  TeChnOlOogy ParaMELErS: .....cccuvieeeiiiieee e eriee e e et e e e e e e e e e e e s e e e s ssaeeeeennsaeaeeans 18
411 Function principle of the Q SWItCh i .....ccvviiiiii e, 18
412 LM CUMTEINE: ..ttt e e e e e e e e e e e e e e e ssraaneaaaeas 19
413 First pulSe ProblemsS: .......ccooiiiee e 19
414 Function principle of the mechanical first pulsekiller:.........ccccoeviveiiiinnnnn. 19
4.15 Function principle of the mode apPerture: ...........cceeeeeiveee e 19
4.1.6 Material or part-dependent technology parameters: .........ccceeeeevvieeecicieeeeens 19
4.2  Defining the machining technology ...........oooiiiiii i 20
421 Closing frequency and opening time of the Q switch: .........cccccoovieeeiiienn. 21
422 ENGraving SPEEA: ...ttt 21
423 MOOE QDEITUIE: .....eeeeecieie et e e e e e e st e e e e st e e e e s anraeeeaans 21
424 Transmission of the technology parametersto Lasersoft3D .........ccccccveeeenneee. 22
4241 Input group ,, SCaNNEr Laser® ........ooooiiiiiiiiiiiee e iee e ee e 22
4.2.4.2 Machine-specific parameters, input group ,, TIMING“:........ccceevvveveeiiiiieneenns 23
425 Determining the lamp CUrrent: ...........oooiiiieer e 24
4.25.1 Procedure for generating the test Cavity: ......ccceveeviiieee i 24
4.2.5.2 Opening the technology WINOW: ..........ccooiiiiiieiiiiiee e 24
4.25.3 Layer thickness and track distanCe............ccccvvveeiiiiiiee i 24
A.2.5.4  POCKEL SIZE .....ooiiiiieeeeiie ettt ettt e e ae e e s ne e e ennee e 25
4255  SCAN IOCALION.....cueeiiiiiie e 25
4256 First pUISEKIIEN ..o 25
4257 HaChING......o e 26
4258 UsethetaCtile deVviCe: ..o 27
4.25.9 Experimental determination of the lamp current ...........cccccoeevviive e, 27
4.2.5.9.1 PrinCIple ProCEAUIE. .......ccccuviiee ettt 27

4.2.5.9.2 Practical ProCEAUIE: .........ccuiiie i 28



é\LaserSofBD 3

4.2.6 Setting the software-supported first pulseKiller ..., 29
4.2.6.1  FUNCLON PrINCIPIE ....veieeiciiiee et 29
4.2.6.2 Parameters of the software-supported first pulse killer function................. 29
4.2.6.3 Optimization of the software-supported first pulse killer function:............. 30
4.2.6.4 Mechanical first pulsekiller function:...........cccccooevieeiiiiiiee e 31

4.3  Storing teChNOIOGIES: .....cccoiiiiiee i e e erae e e 32
oS |V =t o 11 011 o R = PRSPPI 33
51  Openjob filesfor Machining:.......cc.oooiiiiiiie i 33
5.2 CUIMENE CONEIOL ..ot st e e 34

521 Tactile device-controlled current CONrol ...........oovueeeiieeiiiie e 34
5211 REfErENCEPOINT ......vviieiiiiiie ettt e e e e e e e e e e aare e e e e anees 34

522 Sensor-controlled CUrrent CONIOL ..........ocveiiieeiiiie e 35
5.2.2.1 Sensor-controlled current control - free running..........ccccceevvveveeciciieee e, 35
5.2.2.2 Sensor control with adjustment over the entire cavity depth (by probe)......35
5.2.2.3 Sensor control with adjustment up to a given depth (by probe until Z)....... 35

5.3  Restarting an interrupted MachiniNg PrOCESS .......cccivuveieeiiiiriieeeiiree e e e sree e e e sraeeee s 36
5.4  Switching to another technology parameter Set..........c.cooeiviiiie e 36
55 Start MAaChiNING PrOCESS ......eeeiiiiiieeeiiiet e e e et e e e et e e e et e e e e sbre e e e e sbae e e e assaeeeesannes 36
6 AUXIHANY FUNCLIONS. ... ...t e e e e e e e ennes 37
6.1 IMIOVE BXES: ...eeeieiee ettt e et e ettt e e ettt e e e ekt e e e e e sbe e e e e e nne e e e e ennne e e e e annneeeeeannnneeeans 37
6.1.1 Programmed axistravel, ,Manual NC“: ............cccoiiiii e, 37
6.1.2 Move axeS WIth JOg KEYS: ......ueeieiiiiiiee et 38
6.2  MICIOSCOPE CAMEN AL ...eeeeiiiiiieeeeiieee e e ettt ee e e eite e e e s sbae e e e s saaaeeessnaeeeessnaeeeeesnseeeeenanes 39
6.2.1 Open CamMEraPaNEL: .........uveii e 39
6.2.2 Compensate for camera offSat: ..........ovviiiiiiii e 40
6.3 NOLEDOOK ...ttt e e aa e e ane e 41

A 0] 4 B =Y T PP 42



é\LaserSoftf%D

Workflow of laser machining

no

no

Set up blank

Page §

Commissioning
Page 16

Zero offset no

Set-up

no Technology

Determine technol ogy

Page 20

Set up zero offset
Page 10

determined

no

no Continue

Load jobfile
Page 33

machining

Restart job
Page 36




é\LaserSoftBD

Machine start

Yes

Machine start

Main switch

OFF

Cold start

approx. 3 min

A LaserSoftaD

/& Double click
£, — ﬁ’\

| A LaserSoft3D. M= E
Ation Laser Power On/ Off Action Laser Power On / Off
g ~ Tk
4 4 '
L= (@] = | 3 ® | ‘
) Perameter LoserOn Open Job | Perameter LaserOn
Manuel NC o S Manuel NC [k S e
dr zapze| [ hatch2u 104 PS_v=400.1dp & <zasz| || hatch2p_10p_rtc3.idp
fioni posiionng i
positianing manual — =
s
Recenty used fles B Recenty used files
[Jobs =] _ Jobs [Jobs =] __Jobs
0 0%
ready ready 7 @ of
Wl x[v[z] md [|ofi]x]w]e ER— i T w[ X[ v [z] md [onof|x]w]e ER— i R
mecsurementva mecsurementva
iference iference
< | 3 « Bl Rl | 3 « Bl
el el
[X. Y. Z Drive is off [X. Y. Z Drive is off
= =

oK

Machine ON

1.2

Close door to
machining
area

v

Reference point

sl

oK

Ready

[A LaserSot3D BEE
Acion LoserPower On/OF
o T o
= | I3 @® | ‘
Opon ob | Paremetr Laser0n
MenualNG og ® s
B
positonng e
m
Recenty used les
| E—
e Featiote
I Pause s000 0%
e @ o«

Machine ON

1.2

w[ x[v[ 2] mi [on[of[ecew]e

s [ o [x[w] w

Lo [icz [0 [B [Ho[80 [Rerz |

Ready




é\LaserSoftBD

1 Machinestart

Before starting the machine, fully turn the feed potentiometer to the left up to the stop.

Principally, no objects may be left in the area below the compound table, neither clamping
devices nor workpieces may protrude from the clamping plates.

No loose objects may be located on the clamping plate.

Workpieces must be chucked using claws or by means of a machine vice.

The clamping devices used must safely be screwed down on the clamping plate.

Only the factory-set processor configuration guarantees a trouble-free machine operation.

The laser machine is ready after the control software Lasersoft3D is activated and the
machine is referenced.

1.1 Cold start:

After switching on the main switch installed on the right

of the machine, Windows NT and Lasersoft3D will start-up
automatically.

After approx. two to three minutes, the Lasersoft Main
Window is opened.

1.2 Machine ON:

Switching on the laser machine requires Lasersoft3D to be active.
By pressing the Power On push-button on the right below the display,
the machine is activated and the indicator light of the bottom lights up.

1.3 Machinereference point return

For executing a reference point return, keep the <Ctrl> key

pressed and click on the button in the main window provided

for this purpose (see figure on the right). ?
Slowly turn the feed potentiometer to the right.

A reference point return must be executed after each cold start of

the machine.

Shutting down the Lasersoft3D will automatically switch off the machine.
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2  Set up blank:

2.1 Chuck blank:

Fix the blank on the clamping plate using a clamping device (compare fig. below 2.2).
Thetotal weight of blank and clamping device must not exceed 50 kilograms.

Safely screw down the clamping device on the plate.

Risk of interference.

Next to the clamping device with the clamped part, no other objects may be located on
thetable.

The area below the compound table must also be kept free from any objects.

No object or partsthereof may protrude from the circumference of the clamping plate.

2.2 Determining the set-up height on the compound table

Open the parameter window with ﬂ , éther from the interactive option ,Move Axis with
Jog Keys* or from the main window.

Measure the total height
of component and
clamping device above
the clamping plate.
(Seefigure on the

right)

Enter the measured

height in millimeters

in thefield , mat thickness’
in the parameter input
dialogues.

£ zero offset for distance
Z tahle inlay £ C\Programme\LaserSoftiDypary

rExample.ldp
[0 [o e
i H 51 :_BI_13_PS(240302) ‘
clamping dew. rnat thickness D I
(L
ID I? 0 machine zero partzein m
u

X zero offset X zero ofiset
fiae [10
Vzeroofset  Yzerooffset
[72383 10
2 zero offsetfor distance

i

2 table
o

bord
nlay 2 borde
,D—L border

borde

ingdev.  matthickness et
70 ot

Theinput fields

»Z table",

»inlay Z* and

» clamping dev.”
must be reset to zero.

If theinput of the material thicknessis omitted or if a wrong thickness
valueisentered, interferences are unavoidable.
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2.3 Entering a preliminary zero offset:

Condition: The blank isclamped in accordance with 2.0.
Thetotal height of the structure composed of clamping device and
blank was entered in the dialogue ,, mat thickness* of the parameter
dialogue.

The subsequent ,,probing to Z process® serves the precise determination of the Z coordinate of
the blank surface.

For this purpose, enter a
preliminary and arbitrary
reference point on the blank
surface in the parameter field.

The dleeve centered on the
clamping plate
marks the machine-internal
zero offset (see figure on
the right) and may thus
serve as reference for
determining the preliminary
blank zero offset.

The offset in x and y between
the selected reference point
and the machine zero offset
is roughly measured, the
measured values are entered
in the parameter field below
»machine zero" with the

corregt sign.
machine zero part zerg
x zero offset » zero offset
| X I
Y zero offset Y zero offset &
| Y [o oy
The value for 5 ‘ 4
,part zero* 5 Y u R
must be reset to zero. Fully turn the feed potentiometer to the left
up to the stop.
I;rn‘u;LE\:W:J’i"SHEZ‘qUSUZ) I
T — essB=® 1o activate the probe. (3.3.2.2)

BI_13_Sp10_40khz
BL_13

_Sp15_30khz

— Slowly turn the feed potentiometer to the right.

. After completing the probing process, the.
= ro | e | material thickness is updated using the
e Z coordinate by clicking on the

Made Aperture Frobingto 2
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> button. (3.3.2.3)

3  Set up zero offsets

3.1 Déefinitions:

Three zero offsets must be distinguished:

1. Themachine zero offset is system-specific and may not be changed.

2. The part zero offset marks an arbitrary reference point to be set on the part blank.
This reference point will be fixed by the setter using the microscope camera.

3. Theresulting part zero offset is then determined by the part zero offset and a zero offset
value to be entered by the setter in the parameter field of Lasersoft.

Blank zero offset Machine zero offset in x/y,
at exposed position the machine zero offset in z
or at intersection between two edges islocated at the height of the laser spot.

-

e T

Shift workpiece
with reference to blank

machine zero part zera
= zerg offset = zero offset

|—1 1.747 |1 0

Y zero offget Y zero offset
|-72.383 [10
A

«

The part may be shifted with reference to the blank
zero offset for instance to center it on the blank or
to produce several workpieces on a blank.

The desired shift of the workpiece with reference
to the blank zero offset is entered in the parameter
input field.
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3.2 Setting up the blank zero offset:

Conditions:
The blank was set up in accordance with chapter 2.
The feed potentiometer isfully turned to theleft up to the stop. (Check without fail!)

From the interactive parameter dialogue, the camera

is activated by clicking on the <Camerato 0> button. e!
This opens up the camera window and the interactive input fields

for the manual positioning of the axes (Fig. 3.2.2). Cameratal

Slightly turn the feed potentiometer to the right; the machine will
automatically move the blank below the camera using the zero offset entered in 2.3.

Positioning the blank below the camera:

By manually moving the table 6.1.2,
the blank clamped on the compound
table is positioned at a point where
the area with the provided reference
point is located below the camera
and the surface of the part is clearly
displayed in the camera window.

As orientation help, you may use the
reflection of the camera beam on the
part (Fig. 1).

The center of the illuminated areais
shown in the camera window.

The preliminary
reference point must then
precisely be positioned
below the cross wire.
For afine positioning, it
is recommended to
activate the

option ¥ slawly .

Set Point P1

The camera application _"il__: e
shows a detail of approx. ==
three times three mm, g e e e
one pixel roughly corres- |, —— || | 0w | =2 )
pOﬂdS tO 4 um. i y i Mx=11.017 REMSW
- - L el
\#Start| BJExplorer-EiDoku?5. |[4 Lasersofts | LIVE =
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3.2.1 Defining the blank zero offset by a fixed point:

After having positioned the reference point below the cross wire of the camerain accordance
with section 3.2, this point can be entered into the parameter field as blank zero offset.

The coordinates of the horizontal are stored .
and displayed by clicking onthe & | < et Point P1

Coordinates P
button.
& 5 | i ! = YI =1=30.482

: ||| v1=12527
Surfaces located at the height of the laser gel_zj 21-10.394

spot, i.e. a the machine zero offset in Z, are
clearly displayed in the camera window.

By clicking on the [££}] button, the Z coordinate of the displayed surface is determined in
relation to the upper edge of the clamping plate, i.e. the height of the clamped assembly
composed of clamping device and blank.

From the set point defined in this way, plus a second set point, a reference point may be
formed by averaging, or the set point may be entered

in the parameter input field as zero offset by clicking on the g | button.

3.2.2 Defining the blank zero offset by averaging between two auxiliary points
In accordance with 3.2.1, one set point has aready been defined.

In accordance with the procedure y.y, SetFPoint P2 _
asecond fixed point is now brought below x| v | xv| Coordinates P2
the cross wire and entered in the second #2=-8.447

point memory by clicking on the buttons e=-31.818
B
BN I i

The mean result is displayed as follows.

Calculated zero offset;  Measurement Results dX=X»-X1
MX =15 dX Mx=11.017 clX=-35.929 dY=Y,-Y,
MY=lody | My=09.548 =44 345
— hZ=10.394 D" =59.008 _ 2 2
MZ=Y% (Z,-Z4) e e D-XY=\/dx2 + dY
=d

phi_X=arctan dy
dXx

v

By pressing the g el button, the calculated point is stored as zero offset.

This option may be used to position the zero offset precisely in the center of a part or an edge.
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3.2.3 Defining a point by the intersection of two edges

Points may also be defined as intersecting point of two edges.
The edges the intersection of which isto be determined must fulfil the following

requirements:

1. oneedgerunsin parallel to the machine-internal X axis
2. theother edgeisin parallel with the machine-internal Y axis
3. from the above conditions, the following results:

The edges form aright angle.

Procedure for defining a point from the intersection of two edges:

Fig. 3

Fig. 2

. An arbitrary point located on the edge

whichisin paralel to the Y axisis positioned
below the camera (Fig. 2).

By CIiCking On the Set Paint P1

_ | button, the Y T o
coordinate is stored in ) | A
the point memory.

. An arbitrary point on the edge whichisin

parallel to the X axisis located below the
camera (Fig. 3).

By clicking on the

Set PaintP1

% | button, the' Y 6| | ¢ | Coainten 1
coordinate is stored in = 2 im0

the point memory.

1 and 2 may also be carried out in reverse order.
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3.3 Setting up the part zero offset

14

3.3.1 Definingthepart zero offset in X and Y:

If blank and part zero offset are not identical, you must enter the shift of the part zero offset
with reference to the blank zero offset in the parameter field (see figure below).

machine zero part zero

# zero offset # zero offset
[11.017 | dX

' zero offset ' zero offset
-9 646 | dY

CA\Programme\LaserSoft3Dypary

rExample.ld|
ﬁﬁmu{EULPS(ZQD}DZ) ||
~ List of P
machine zero partzero 2mue_Bl_13_35Khz B
X zeto offset * zero offset 2rmue_BI_13_3p10_30Khz Il
-11.747 10 2mue_BI_13_Sp10_35Khz
Part zero offset P || zomoset v sers ot e
72088 10 Srue_B_13_Sp15_30khz
2 zerm oftsetfor distance borderd =
) ) ) 2 table inlay Z Egjz:u
Open the parameter window by clicking on the -
,_LE_ borderd LI
0 70 . Lt
R Scanner Timing Sensor
K-1.747
— Yr-62.383
o = Scanner Laser
. . - - Camera: Tactile Device
button in the interactive field 2o || E=@|| | 1 wa mew
. . . 2 65.7 10 30
»Move Axis with Jog Keys"*, stenCemers ||| _Probostzoo ||| | g
. . =] =, 00 Defaults f
Parameter| or - if this has already been e | B=P =
) . . Camerata 0 Probing to 2 Mode Anetture
closed - in the main window. g | p=2% ||| o
- ¥ ¥ C big
Stare Offset Probe
Cross Wire
Move Axis with Jog Kes
Axis selected Save s | Savel Save+Exit Canecel open
Z B
Camera
H result. offset

z . . =-1.747

v -62.383
A

270
The part zero offset defined

EE A ey from the blank zero offset
=)zl i and zero offset shift is
e S displayed in the parameter
Bl window as resulting zero
s offset.

3o0ft3D
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3.3.2 Setting up the part zero offset in Z:

The zero offset in Z must be defined precisely and carefully - wrong or missing data will
inevitably lead to interferences.

Conditions:
The blank has been set up in accordance with 2.
The blank zero offset was set up in X and Y in accordance with 3.2.

3.3.21 Presettingthe part zero offset in Z

The part zero offset in Z lies
on the unmachined surface
of the blank and is defined
by the height of the blank
upper edge above the surface
of the compound table
()

The sum from the material
thickness dM, the thickness
of the inlay in the clamping
device dE and the height of
the part support surface of
the clamping device

results in the total height

For determining  , three constants are available in the parameter input field: , Z table®,
»Cclamping dev.” and ,inlay Z* as well asthe variable

C:\Programme\LaserSoft3D\pary

»mat thickness". ’?X?Tp'f;‘?ﬁ. ‘ : |
. . Smue_BI_13_PS(240302)
The constant ,,Z table” serves for defining an assembly [T :
permanently installed on the clamping plate, e.g. fivor = o e
¥ zero offset Y zero offset bl 11 P
magnet or vacuum table. bro | Jo | e sos s
%(zab‘n;«seﬂmmsltma 2 bg:dz:‘ &
Z zero offset for distance < — || i
Z tahle inlesy £ B oo | oo
[0 | dE
clamping dew. mat thickness Ol DN CEE
[mmis] i
| dm oy

The part zero offset resulting from the above settings is displayed in the field ,, result.
offset* of the parameter input area there the resulting Z value is calculated as sum from
the values of the input field ,,Z zero offset for distance”.

result offset To check theresult, the total height of the assembly
-1.747 installed on the clamping plate should be measured
-b2.383 and compar ed to the displayed Z value.

e L

0

Thedisplayed Z value must be bigger than or equal to the measured value; otherwise,
thereistherisk of interference.

The precise part zero offset in Z must be determined using the probe (,, probe at zero®).
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3.3.22 Probeat zero (reference probing) :

Condition:

The part zero offset in Z must have been preset in accordance with Fehler!
Verweisquelle konnte nicht gefunden werden. .

Set feed potentio-
meter to zero
(Ieft stop)

Parameter

Open parameter

mi&

Probe at zero

=2

Turn feed
potentiometer
to theright

Button
=@

Probingta 2

isdisplayed

no

<

Layout of the
"Tactile Device"
function group

Tactile Device—

Frobe at zero

S
'_ﬁ&f ¥

Frobe

~Tactile Device

@

C:\Programme\LaserSoft3Dipar}

="

Tactile Device—

,
0=

Frobe at zero

=

Probevalueis
displayed in
main window

Frobingto 2

Frobe

rExample.ldp
“Emueju 3_PS(240302) I
List of P
machine zers part zera e BL 13 T6Khz |
Kzero offset  zero offset 2mue_Bl_13_Sp10_30Khz
Frozar @ zmus_BL13_Sp10_35khe
¥ zero offset ¥ 2210 offset ézd?gtu%sw 0_40Khz
[72.383 10 Gmue_BI 13_Sp15_30khz
2 1010 offsetfor distance borderd e
Z table inlay 2 border?
0 I borcierlo
I | . i borcier?
damping dev.  matthickne e _
0 70 i |
R Scanner Timing Sensor
%1247
Y-62.383
Z70
Camera " Tactile Device Scanner Laser
ZEm = 11%) [us) fkHa)
=@ 57 10 30
StariCamers. || Probe tzen
w [mms] Z-Pos
= 400 Defeuts| o
ez | 1= [T
Camerato I Probing to 2 it S
» & & @ I
R i l;‘y ¥ ~ zga
Store Offset Probe b
Cross Wire
savets | el | saveEd | camel | wn |
be aborted by clicking on the ,STOP*
”

After completing the probing process,
the ,,Probing to Z* button is added to the
» 1actile Device" function group to
adjust the set zero offset to the actual
probe value (3.3.2.3).

[ = & |» Thisfunction determines four probing

points within a symmetrical area of

60 times 60 mm around the zero offset.
The result of the probing processesis
displayed in the tactile device protocol.

abs | d | & | & || & et Jee |H |B | HO|E
0.0001 i 0 0 | ooo7 TS
000829 | 000R  -30 | -30 | 0.007 0nor
001808 0018 30 | -30 | 0.007 TS
-0.0002 0 -0 30 | o007 TS
000998 | -0.01 30 | 30 | 0.007 S

The closer the four measuring values are
together, the smoother is the surface.
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3.3.2.3 Adjusting the set zero offset to the actual probing value:

The result of the reference probing is displayed in the main window as shown in the following

figure.

actually travelled path

Measurement value with
correct sign referred to the
actually set zero offsetin Z

AN

Tactile Device S I . | 1 | i

-0.00232 0002 0 0
| 0.30256 | oomzis oo | 0| 0
measurementyvalue -0.00208  0.002 0 1]

-0.002
difference l

Difference from nominal value and measuring value

(The nominal valueisthevaluetz as
measurement location)

Difference to the previous measurement

specified under

The actual measurement revealed a positive value, i.e. the part was specified dightly too high

(compare above figure).

The material thickness entered in the parameter dialogue must be adjusted to the actual
measuring value by clicking on the ,,Probing to Z* button.

£ zero offset for distance
Ztable inlay 2
[0 |30 Press
clamping dev. mat thickness >
EE 10

before adjustment

~Tactile Device—

0=

Frobe at zero

=@

Frobingto 2

l‘*.:._i‘x‘ i

4 Yo
Frobe

Z zero offset for distance
Ztahble inlay £
| o |30
clamping dew. matthickness
30 [10.002
after adjustment

~Tactile Device—

=3

Frobe at zero

=3

Frobe

Only the material thickness is compensated for, whereas ,, Z table”, ,, Clamping dev.” and

»inlay Z" remain unchanged.

After the adjustment, the ,,Probing to Z* button is hidden again.

The part is now set up completely under the condition that steps 2 up to and including 3.3.2.3

were carried out.
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4  Machining technology
4.1 Technology parameters:

The following figure shows a diagram of the most important components for beam generation
and beam switching.

| Resonator | Scanner

! |
End mirror P{ Q switch / YAG rod {l\| Outcouplina mirror |

\
7 [
— v} L j
I 1 Mech. first pulse
AN killer (option)
Beam

Mode aperture Lamp

Inside the resonator, stationary light waves are formed through radiation on the YAG rod
(laser-active medium) where the energy of these light waves are led out of the resonator as
laser beam through the outcoupling mirror by approx. 40 %.

4.1.1 Function principle of the Q switch:

With the Q switch closed, the ray trgjectory in the resonator is interrupted, no stationary
waves may form so that no laser beam is generated; this means that no energy is withdrawn
from the YAG rod so that it accumulates the radiated energy.

The amplitude of the stationary waves formed with the Q switch open and thus the intensity
of the laser beam produced is the higher the longer the laser active medium was radiated with
the Q switch closed, i.e. the more energy has accumulated in the Y AG rod.

By opening and closing the Q switch periodically, laser pulses are generated the intensity of
which depends on the closing frequency and opening time of the Q switch. The following
figure explains this interrelation.

In case of a constant Intensity &
closing frequency . \ k \ i
(f1 or f2, where f1 > f2), i'\ D i | i ;
shortening the open time : : ! ! : >
s generates laser pulses R | i | '
of higher intensity, Eneray | i ' A i |
reducing the closing N /\ ! /N l
frequency increases the /i\/:\ | ! ; i >
intensity level altogether. R | i | i
A ! i ! :
open ! | | I
Q switch | 2s ‘ 3s |S_ F 3s sl_
clos > Time

0 1/f, 2/, 3/fy 3/f+1/f, 3/f+2/f, 3/f1+3/f,
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4.1.2 Lamp current:

The intensity level of the laser beam may not only be raised by variation of the closing
frequency of the Q switch but also by increasing the lamp current, or can be reduced by
lowering the lamp current.

4.1.3 First pulse problems:

At the end of an engraving track, the laser beam is switched off by closing the Q switch.

The scanner is positioned at the starting point of the next track.

This process requires a multiple of the period time of the closing frequency of the Q switch.

In other words - the YAG rod is charged with much more energy during the positioning of the
scanner mirror and during the engraving process.

When opening the Q switch, pulses of high intensity are thus generated.

The high intensity laser pulses produced after a prolonged closing period of the Q switch
cause craters at the beginning of the laser track.

Lasersoft3D offers the option of suppressing the first pulses (software-supported first pulse
killer).

4.1.4 Function principle of the mechanical first pulsekiller:

The laser beam may be interrupted mechanically outside the resonator; therefore, it is not
necessary to switch off the beam during the positioning process so that the first pulse problem
does not occur at all.

4.1.5 Function principle of the mode aperture:

In the resonator, stationary light waves are formed between the mirrors with one oscillation
node at each mirror.

A stationary wave with no further nodes inside the resonator is called a wave with the mode
zero.

If a stationary wave disposes of further oscillation nodes inside the resonator, thisis called a
stationary wave with a higher degree mode.

A big mode aperture allows for these waves to be generated, a small mode aperture prevents
their occurrence. If waves of higher modes are stopped down, this leads to an improved
focussing of the laser beam, i.e. to asmaller laser spot; on the other hand, it equally causes
less cutting due to the lower energy density inside the spot.

4.1.6 Material or part-dependent technology parameters:
The engraving speed, the setting of the first pulse killer, of the Q switch, of the lamp current

and of the mode aperture directly affect the quality of the part surface after the machining and
vary depending on material and condition of the part.
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4.2 Defining the machining technology

Technology

Q switch
Set closing frequency
and opening time
(4.2.1)

Set
engraving
speed
(4.2.2)

Set mode
aperture (4.2.3)

l

Define
machine-specific
parameters
(4.24.2

Determine
lamp current
(4.2.5)

i

Execute first
pulse test
(4.2.6.3)

Set first pulse
killer
(4.2.6)
Technology - Technology
parameters parameters

Set set
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4.2.1 Closing frequency and opening time of the Q switch:
The closing frequency of the Q switch depends on the material to be machined.

Y ou may use the values in the following table as reference.

Material Frequency range | Comment

Steels 25—-45kHz Feed depending on contour between 150-600 mm/sec
1.2311 35kHz

Aluminium F38 [10-25kHz

Brass 10-25kHz L ow frequencies at high scanning rates

Copper 10-25kHz L ow frequencies at high scanning rates

Titan 35—40kHz

Hard metals 15—-19kHz Select low feeds (150 — 250 mm/sec)
Silicon carbide |30-35kHz
Silicon nitride 30-35kHz

Oxide ceramics |5—10kHz Select layer thickness of 4 —5 um
CBN 20—-25kHz
PKD 30-35kHz
Graphite 30—-50kHz

As opening time of the Q switch, a constant value of 10 s has proven to be appropriate.
4.2.2 Engraving speed:
The feedrate depends on the set Q switch closing frequency.

As reference value, use the following formula:
The speed in mnvsec results from the Q switch closing frequency in kHz multiplied by
ten.
If for instance stedl is to be machined with a closing frequency of 40 kHz, the feedrate is
calculated as follows:

40 » 10 = 400 mm/sec.

Depending on the condition of the cavity, the speed must be corrected around the
reference value, i.e. smaller parts or parts with filigree structures are machined at lower
feedrates, bigger parts may be engraved faster particularly in view of reducing the
machining time.

4.2.3 Modeaperture:

A small mode aperture leads to a smaller laser spot (@ approx. 30 pm) and is particularly
suited for components with high demands on the surface quality, for smaller parts or parts
with filigree structure.

A big mode aperture with afocus diameter of approx. 80 um - 100 pm is recommended if
particularly high cutting rates are required and a high surface quality is not of priority.
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4.2.4 Transmission of the technology parametersto L asersoft3D
4.2.4.1 Input group , Scanner Laser*

The parameter panel is activated from the main window by clicking on the L |hutton.

Farameter

The defined values are transferred to the ,, Scanner Laser” input group which is called by
pressing the | scamer | button.

C:A\ProgrammeiLaserSoft3D\par,

[Bempleldp |nput fields for technology parameters
ﬁsmue,BLm,PS(zainanz) ] ‘
[ Ligt of Parameter file:
h rt -
= | -
Y zero offsat Y zeto offsat E ﬂi’glflwaajm 0_40Khz 3 5
72383 10 Srfue_BI_13_Sp15_30khe Q SNltCh C|OSi ng fl’equency
gzebn‘:l Dﬂsetlurdwstalncez ES az:? b
table inles
,—D ’_LD bofder10
clarnping dewv matthickness b dE:g &l t [ ]
i 70 L - s
N Scemer _ Timng | sencor | IT Q switch opening time
i (should remain set t010 pisec)
Camera | Tactile Device Scanner Laser
- T 4] {us] [kH2]
Start C P.k; te IEE ! IWID I - >
art Camera Tobe atzero
v [mmi's]

. [mmﬂ Z-Paos
e | B=@ 100 Defautis| [ —

Camerato 0 Probing to Z EI:II:I .
g ‘MDdEAuenure I I En ra\/ln @
“ini '_ﬁ; ; &Eﬁ\ll J g g $
= — Defocussing of the laser beam
% > 205\ hen executing cleaning
[o technologies
Save A | Savel | SavefIEx\l | C. | e
| |
v
Button for the automatic updating of machine-related technology
Defaults |
parameters.

Each time after changing the engraving speed, the machine-specific
parameters must be updated.

bode Apedure

il ___———» Jof thelaser spot approx. 30 um
C big ___———» @ of thelaser spot approx. 80 um - 100 um

Any changes to the settings in the parameter dialogue will only become effective
for L asersoft after explicitly storing the values.

—» Savel Store all parameters

Parameters are stored followed by closing the parameter
dialogue.

P Save+Exit
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4.2.4.2 Machine-specific parameters, input group , Timing“:

The machine-specific parameters are time constants and compensation paths (overtravel
segments) required for the high-precision positioning of the scanner mirrors and which
depend on the desired engraving speed.

These settings in the parameter panel are accessible

by clicking on the button.

Tirning

[l CAProgramme\LaserSo 3D TS part

'anmp'&‘dv The parameters Jump, mark, pmark, on, off and
—_— LCWait are time constants, jspeed is a positioning
o w2 speed, U-Seg are compensation paths (overtravel

Li
border)
border!
borderl

‘r-Mullpunkt “r-hlullpunkt E;;s:g

N di segments).

borders
bordert
horder?
borders
horderd

glz |—

Nullpunkt 2 fiir Abstand
2-Tisch Einlag

ez
o o
annmitel eterialstérke

The settings are stored in tabular format in the
"Timing.ini" file in Lasersoft3D and must be updated
each time after changing the engraving speed by clicking
on the [B=futs| hutton in the input group , Scanner”.

The values suggested here should only be changed in
exceptional cases if an optimization is required.

angle  Using thisinput field, the alignment of the part coordinate system may be
[D_ adjusted by up to three degrees in positive or negative rotating direction in
X and Y with relation to the machine coordinate system.
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4.2.5 Determining thelamp current:

For determining the lamp current, a square pocket is generated.

During this process, the cut-off depth is continuously measured; depending on the deviation
from the nominal depth, the lamp current must manually be increased or reduced by the setter.
4.2.5.1 Procedurefor generating thetest cavity:

Conditions:

A blank consisting of the material from which the part is to be produced must be clamped, the
part zero offset must be set.

4.2.5.2 Opening the technology window:

The , Tools and Settings‘ window is opened from the main window by clicking on

P Tools and Settings
the button I% —> " Language
| % | @ =

& Engiish
Fe-Read Service Technol. Sensor  Deutsch _>

=l E3

" Frangais
£ Espafial
ﬁ] @ i ltaliano Technol.
oo@ —e
[1e} " MNederlands
“ersion Diagnostic  Japanese

<3|

4.2.5.3 Layer thicknessand track distance

P8 Show window for setting of technology and first pulse killer (... = E3

Before producing the pocket, the offset - i
tHW%r] the Im traCkS (trmk dIStance) and “ layers — | [ Layerthick. ;nTraces | W TactleDev W FPK(Param) |
the layer thickness must be specified. E'J_m oo I I
The track distance is entered into the input field bz S [ 520

0
~TrackDist S ~Scan Location e 'W
P2 | thelayer thicknessin the field |ic:. . Rl i S e

s

989 @0

~

) (ol -
B =t ||eoe o @
_ | eE e ¢ ®© o @
"Halchmg direction ‘ o ‘e o @

R anae 10 C 6
& e e 20 ¢ 70 | W crosshatching |
™ unidirectional

=

The track distance should always equal the

distance between two laser pulses and is fruncons | _sen | I ferceHemetd
calculated from the quotient of the feedrate /
and the Q switch opening frequency. -
Track distance = ___Feedrate
Q switch opening frequency

The layer thickness depends on the required geometry and the desired machining rate.
In general, alayer thickness of 2 um produces good results.
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4.25.4 Pocket size

The datain the field ,, Pocket size* refers to the edge length of the square

—Focket size-
test pocket. Selecting < 1 > produces a square test cavity with 1 mm edge 1 3|
length, selecting < 2 > produces such a cavity with 2 mm edge length 9 a0
etc.

@5 5]
The pocket size to be adjusted depends on the geometry of the part to C 10 © B0
be produced. 20 O
In case of little structured bigger parts, an edge length starting from 5 mm
must be selected, for smaller parts or patts with filigree surface details,
the edge length must be set to a value smaller 5 mm.
4.25.5 Scan location 20 5 0 5 20
The scanner is able to scan a square of 60 mm r.écan L.:z..:ati.:.rf |
edge length, where the test cavity is produced 30 e o e @& @
in the center of the square. 5 ? ? ? ﬁ ?
Using the input field ,, Scan Location”, the pocket 15 o ;—- 5 ~ ~ ~ r &
may be positioned in X and Y direction in 15 mm 30 e & @ & @
steps.
Shifting the technology pocket away from the center of the scan field is for instance
useful for determining separate border cutting technologies.
The position of the pocket with reference to the set [

e position of the pocket with reference to the ‘

part zero offset is displayed. g @ E

The field shown on the right also serves to describe
a pocket with an edge length deviating from the value
specified in the input field ,, Pocket Size*.

If for instance a pocket with an edge length of 0.5 mm
isto be generated and centered in the scan field, enter
the data as shown on the right. Any desired shift in the
scan field must be added to these values.

4.25.6 First pulsekiller

The parameters of the software-supported first pulse killer must be specified as described in

4.2.5.
Then, activate the option ¥ FPK {Param) -

—Scan Location

I-DEE e
|—u.25 == |n.25

2 i
!W <Y< |2.5

IEI.EE
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4.2.5.7 Hatching

The following hatching types may be set:

[T cross hatching
[T unidirectional

—

Layer <n>

Layer <n+1>

X

The orientation of the
hatching depends on
the setting in the
input field

»Hatching direction®.

—Hatching direl:ti_‘on—i
L =
(O =

Both <Y+> and <Y->
cause the hatching to
be produced in Y

direction; in the same
way, <X+> and <X->

cause the hatching to be
produced in X direction.

™ cross hatching
W unidirectional

Layer <n>

!

Layer <n+1>

!

The orientation of the
hatching depends on
the setting in the
input field

»Hatching direction®.

Ll e

~Hatching direction——
v+ = ‘

The hatching is
produced in the set
direction following
the set sign.

W cross hatching
™ unidirectional

Layer <n>

1

Layer <n+1>

—

¥ cross hatching
¥ unidirectional

Layer <n>

1

Layer <n+1>

—

The hatching used for producing the technology must be identical to the hatching used in
LPSWin for programming the related part.
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4.2.5.8 Usngthetactile device:
The cutting depth is measured using the tactile device; for this purpose, activate the option
W Tactile Dev

Y ou must enter the number of layers after the cutting I'W Tactle Dev ™ FPK (Param
of which the actual depth of the cavity isto be measured. < ﬁﬂnﬂ
A high value (number of layers) delays the sensitivity

to current changes, in praxis, avalue or four to ten layers
has proven to be appropriate.

layers

abs -0.202
0.01

4.2.5.9 Experimental determination of the lamp current

4.2.5.9.1 Principle procedure

Starting from an initial current of 10 which ranges between 35 and 45 % of the maximum
lamp current depending on the required cutting depth, the machining of the test cavity is
started.

After each probing, the cut amount and the difference beteeen nominal and actual cutting
amount must be checked.

The number of layers cut isdis The difference between nominal and actual cutting

played in the technology window. amount can be taken
¥ tesstaster ¥ FPK (Faram) from the tactile device | abs | d | t | by | tz |
nachn=——— protocol in the main -0.13033 0028 D 0 -0158
|5 Schichten window. If the -0.14054 | -0.027 1] 1] -0.168
bs -0 202 ; L 015154 | 0026 0 0 | -0178
abs -U. difference is higher 016162 -0.026 0 0  -0.188
0.01 than 0.05 mm, the -017223 0026 | O 0 -0198
The nominal cutting value is machined surfaceis 8131215; gggg g g g;”g
calculated from the number of no longer at the height [-0zo233 -o026 0 0 -0228
layers multiplied by the layer of the laser focus; in
thickness. Insufficient cutting this case, abort and repeat the setting of the technology.
is signalized by blue values, If the difference remains constant, a good technology is
excessive cutting by red values. obtained.
The following diagram explains the procedure for determining the lamp current.
In the example, the required Parameters of technology development
cutting amount is calculated from 0 | | | | | 70
( 40 60 80 100 120g
5layers* 2 um= 10 um -0,005 °
0,01 - I
Starting at 40 % lamp current anda | .15 - T 40
resulting cutting amount of 5 um, the | | T30
current was increased which led to ' T20
excessive cutting. By reducing or -0,025 7 T 10
increasing the current in ever smaller -0,03 - Lo
steps, 53.3 % Were determined as —4—Cutting amount in mm (Nominal cutting amount -
lamp current granting a constant B Current in mm actual cutting amount) in mm
cutting amount. The difference fromno —

during the entire process, i.e. the machining was constantly carried out at the height of the
laser focal point.
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Determine
lamp current

4.2.5.9.2 Practical procedure:

Laser
On

I

Laser Cn

Open parameter

to the technology
panel

window in addition

ey B

Farameter

v

Enter theinitial

parameter field

current value in the

C:\Programme\L aserSoft3D\par\

rExample.ldp

B Show window for setting of technology and first pulse killer (=1 E3

[smu=_BL13_P5(240302)

[

Parameter change

Savel |

!

e

=&

~Listof Parameter files layers | Laerthick. (nTraces | W TacleDev ¥ FPK (Param)
machine zero  partzern 2Zmud B1_13_35Kh “‘J— 0002 ‘ ““ efterne
Xzewoffset  Xzero offset 2mud BI13_5p10_30Khz [ [io | leyers
Fri7a7 10 2mud BI13_Sp10_35Khz ~TrackDist  bord
Yaemofset  Yazemoffset 2muet BL13_5p10_40khz o2 G e o
o353 I 5mud BL_13 i
5mud BI_13_Sp15_30khz 0
or ~Sean Locat ——
e borddrt “Pocketsize | ~Scan Location
T !n—; borcno - e ei|ls s sie
borddrz
Clampingdev.  matthickness ol [25 [RSEHE-s (MRS B I
o 0 — = [-Hatehing o0 el S Siw s
R canner Timing Senso (b . 10 C 60
X-1.747 - &y o 20 ¢ 70 W crosshatching Al
= r
770
Camera 7 Tacfle Device TE'LBW [Functions - Start I~ force Home-in
= 1% tus] 1[kHz]
A EN
5.7 [i0 30
Start Camera.
v [mmjs] Z

Z-Pos
[400 Defaulis| [0 |

Camerato 0

Pobingto 2

Mode Aperture

Start machining
from technology
panel

Store Ofset

==

Probe

& small
C big

¥ ¥

2

]

Savess

Wait for next
probing process

Parameter change

Savel |

A

(%)4—

Increase
current

Reduce
current

XCEessi Ve

Any changesin the parameter field do not become effective but after they are explicitly
stored. Each time after altering the lamp current, click on the

Savel

button.
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4.2.6 Setting the software-supported first pulse killer
4.2.6.1 Function principle

The laser pulses generated at the start of an engraving track dispose of a considerably higher
intensity than inside the track.

In order to avoid the production of craters at the transitions between laser tracks, Lasersoft
offersthe first pulse killer function.

This function purposefully reduces the intensity of an adjustable number of pulses following
the opening of the Q switch.

4.2.6.2 Parametersof the software-supported first pulse killer function

Pul se suppression

1000 —

o
|
S ——

W [r—
» —
O ———t
o f——e
~N f—
® f—

TTTT'I’QQ

1011 12 1314 1516 17 1819 20
1

Number of pulses since opening

2
] |
Do
b the Q switch !
P |
| 1 |
o | The parameters for the software-
P | supported first pulse killer
P ' function are entered in the
| .
| i 1 parameter field below Timng |,
|
: : i C:\ProgrammeiLaserSoftiDipary
b ! [l |
|
. [} | L. | |5muej\,wa,Ps(zqn3n2)
Suppression i i Definition of the ramp after | A =
apre . . . . [} 2rmu 3_Sp10_30khz
(killing) of the | | which therelative intensity ! 5
A | . . BL_13
first laser pulse! | of the laser pulses are in- i L
following the | | creased to 1000 %o step by i .
opening of the ; | step ! . B
. [} ] Timing
Qswitch 4 | o |
v\ o
First pulse Killerg /,/’; o
A/ F\ftpu\se Km:v ) ,_
1.[500 2300 a5 L ‘

cccccc
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1. Parameter <1>:
This parameter defines the intensity reduction of the first pulse produced after opening
the Q switch.
A value of 500 has proven to be appropriate asinitial value for this parameter.

2. Parameter <2>:
This parameter sets the maximum value of the falling ramp with which the first pulse
killer decays.
This value must be lower by 200 compared to parameter <1 >.

3. Parameter <n>:
The Q switch opening frequency is used as reference point for the parameter n, i.e. for
the number of pulses after which the full intensity is reached.
<n> must be set to half of the frequency in kilohertz but may not be smaller than 15.
For a Q switch opening frequency of 40 KHz , < n>is set to 20, for a frequency of 20
KHz, <n> remains set to 15.

4.2.6.3 Optimization of the software-supported first pulsefiller function:

The settings of the software-supported first pulse killer function may be optimized with the
function , First Pulse Test" in the technology window.

P Show window for setting of technology and first pulse killer (_ [F[=1E

- Executing thefirst pulsetest:
A blank must be clamped and the part zero offset must

layers Layerthick. n Traces IV Tactle Dew W FPK(Param)

e T e besat,

Pz | g [ Infeed, track distance and lamp current must corres-
Sl pond to the provided machining technology.

Then select the , First Pulse Test” function from the

. list in the technology window.

crosshotching ™ Al After clicking onthe |_stat_| button, two pockets of
e e asize of two times four mm lying edge-to-edge are
produced on the blank. Depending on the setting of

“ thefirst pulse killer function, hills or craters are
generated at the transitions.

Hat
ol
Fys Oy Lol el

Transition area

Test pocket, >

unidirectionally hatched

After producing the double pocket, the
camerais moved to zero (6.2.1).

The figure on the right shows the
transition area between both pockets;
the first pulse Killer setting istoo strong
as you can see from the clearly visible
hill.
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The following figure shows the transition area of two pockets positioned directly next to each
other.

The double pocket visible in the upper half of the figure was produced using the following
first pulse parameters:
Suppression of the first pulse: 300
Maximum ramp value : 100
Number of pulses until full intensity isreached : 15

The first pulse killer value istoo low.
This becomes appearance by the dot-shaped burn-ins inside a ditch.

To produce the pocket as shown in the lower half of the figure, the level of the first pulse
Killer was raised by 200.

Suppression of the first pulse: 500
Maximum ramp value : 300
Number of pulses until full intensity isreached : 15
The dot-shaped burn-ins are clearly reduced, the ditch produced is less deep.
The optimum settings for the first pulse killer function must newly be defined by way of try
and error after altering the feedrate or the Q switch opening frequency.
4.2.6.4 Mechanical first pulsekiller function:

The (optional) mechanical first pulse killer replaces the software-supported pulse suppression.
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4.3 Storingtechnologies:
It is recommended to store successfully used parameter sets for later use.

For this purpose, the parameter panel offersthe __ss=s | function.
¢Pr&ss

Parametersatz speichern

As standard, Lasersoft3D opens

Speichern in I A par

i = =3 N e

Hartmetal_Thomas

versuche_restvol

S] 24 te3ldp

@ Demao_2mue_spl0.ldp
Derma_2mue_splDslow.ldp
@ Dema_2mue_spl5.ldp

I @ Flughafen_2mue_sp15.Idp

@ Flughafen_3mue_sp15.1dp
@ F.alibrienng. ldp

@ Meszing_Logo.ldp

Resin ldp

=] Resint Idp

& Resinzldp

5] Z-shifter_kalib_Smue_sp15.dp

Dateiname:

Speichern |

Dateityp:

I Farametersatze fiir LaserSoft3D

j Abbrechen

the directory ,par” which is factory-
set under c:\programme\lasersoft3d
for parameter files; using the standard
windows dialogue, you may create
any number of new directories or
switch between the existing ones.

If the parameter set to be stored is backed up in a new directory, Lasersoft will use this

directory as actual parameter directory.

Opening an existing parameter file:

CA\Programme\LaserSoft3D\par\

“Example Idp The te(_:hnol_ogy sets storgd in
(Parameterldemmm | ‘ the active directory are displayed
5 BI_13_P5(240302 H H
proosBLI3ESCA | in the parameter dialogue.
i List of Parameter file:

machine zero partzero 2mue_Bl_13_35Khz =

X zera oftset X zero offset 2rue_BIl_13_Sp10_30Khz i ]

[11747 1o 2mue_BI_13_Sp10_35Khz « @ Activate the_ desired para'_

' zero offset Y zero offset émﬂz—g:_—?g—&ﬂ D Adnkhz metef %t W|th amouse C“Ck

72333 [10 Brmus_BL13_Sp15_30khz

Z zero offset for distance barderd b

Z table inlay 2 onrder]

ID i borderll

. . border?
clamping dev. matthickness Lo i
o f70 -
i Scanner Timing Sensar I

X-1.747

Y -62.383

270

rCamera—— ~Taclile Device Scanner Laser

e | me—anll | e t{us] k]

The |« | function allows for selecting a parameter file from another than the actual
directory.

The newly open directory remains the preset parameter directory until the directory is
changed with ,, Store as‘ or ,,Open’”.
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5 Machining start

5.1 Openjob filesfor machining:

The programming system L PSWin calculates the engraving traces required for generating the
cavity from the geometry data and stores the traces in a machining file (L4D file).

Y ou may open a machining file from the main window by clicking on the open

job button =

Open Jobfile

EEEGE

Suchenin | 1Jobs

The desired file may be selected from the stan-

(] cube5e51 00
(s8] cubefialmud ——

o,
] SettumeTest_Tni0 A %f Y \

Dafeiname;  [cubs5xex20muldd]

Dateityp, [Job files (“LADL4DJok)

Offnen I
LI Abbrechen

Settings for tactile device

and current control

Sdlection of the mecha- |

\ 4

dard dialogue field, for instance

> |[#] cubeSsE20mu 14d

P cube5x5x20mu.l4d [_[O[ ]

Setings for Tacile Device
[~ Use Taclile Device

E:“SoftTest_par_job~Jobs cubeb=bx20nu 14d

Control Programming
¢n% ™ Current Control
I~ Tactile Device controls

I~ Sensor

nical first pulse killer

Restarting an interrupted
machining process

Switching the technologies
during the machining process

F First pulse supp. mech

I~ Jurmp into Job

I switch
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5.2 Current control:

Condition:
A measuring point was fixed when programming the part.

The machine types DML40 and DML40S only dispose of the option of a probe-supported

control, the machine types DML40SI are additionally equipped with an optical sensor for in-
process control.

Current control

Tactile device-controlled Sensor-controlled
(DML40, DML40S, DML40S!) | |

free running adjusted with the
tactile device

over the entire uptoa
depth pre-specified
depth

Only DM L 408!

5.2.1 Tactiledevice-controlled current control

Setings for Tacle Devic During the machining of the part, the depth of the
¥ Use Tactile Device Current Contral by Probe . i g . .
Cartrol Prograrmming e cavity is measured using the tactile device after a
2 pre-specified number of layers. Depending on the
L deviation from the nominal depth, the current for the

subsequent layersisincreased or reduced.

Enter the number of layers after the machining of
which the control isto be started in the input field.

Pasition for Proking Reference

o
SetRef [ | Y0
rZ0

5.2.1.1 Referenceposition

After activating the tactile device, areference point may be defined on the [k
surface of the blank outside the part. I
Before every measurement, the depth is measured at this position and the ‘g,—
measuring value is used for calibrating the tactile device. —

—

activated

For entering the probing reference point, click onthe = SetRet | button.

Enter the reference position on the panel as shown on the right and activate
the referencing process.
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5.2.2 Sensor-controlled current control

The sensor-controlled current control is only available for the machine type DML40S!.

5.2.21 Sensor-controlled current control - free running

For determining the actual depth, only the

Setlings for Tactle Device
g st *’y;_ measuring \_/al ues_of the optig:al sensor are used. _
fod Fourencane If a measuring point was deflngd when programming
7 Sensor the component, the tactile device may additionally be
B activated, the measured values are logged in the
Lok 2 tactile device protocol of the main window but do not
Sensor 86 rnming, notset o affect the control.

5.2.2.2 Sensor control with adjustment over the entire cavity depth (by probe)

Condition:
A measuring point was defined when programming the part

e For determining the actual depth, only the
v |ze Tactile Device drrent Lonttol oy Sensor .
e e measuring values of the sensor are used.
L o L N Aftq apre-defined ngmber _of layers, the sensor
N is adjusted to the tactile device.
¥ by prohe

™ by prabe until Z

Sensor zeroing by Probe
Puosition for Proking Reference
{—
SetRef | | —
rEC

5.2.2.3 Sensor control with adjustment up to a given depth (by probe until Z)

Condition:
A measuring point was defined when programming the part.

T For determining the actual depth, only the measuring
v se Tactle Device urrent Lontrol by sensor
Control Frogramrming !E— Val u% Of the %ng)r are Uﬁj.
L After a pre-defined number of layers, the sensor is
e Em adjusted to the tactile device.
™ by probe
I by probe until 2 . .
e The adjustment is only made up to the set number
Sensor zeroing by Probe Of Ia>/afsl
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5.3 Restarting an interrupted machining process

Condition:
The Z coordinate at the point of time of the interruption isknown, the part is clamped
and the part zero offset was entered.

¥ Jump into Joh Open the machining file and enter the setting values
Start with line (<=1) for the current control.
frorm jok nr start £ ) )
|1 00 45 Activatethe = Jump inta Job option.

Ll ol C“bEEXEXZD'_ﬂ“'l The Z coordinate of the position at which the machining
Seekrset process was interrupted must be specified here.

Clickonthe |: Seek+Set | button. The data set related to the Z coordinate is searched.

Quit the selection window with ﬂ | then start the machining by clicking on the

button in the main window.

5.4 Switchingto another technology parameter set

Condition:
The border cutting technologies (Border0..Border<n>) must exist.

[+ switch » Activate this option.
Technology parameter
Border Hatch

lb':'f ot |2u—1Du_PS_viﬁ y Name of the hatching technology

up to Ik_'

|
Number of border cutting technologies.

5.5 Start machining process
After closing the job selection window by clicking on the ﬂ |button, the part machining

may be started in the main window by clicking on the button.

| 0] @

Open Job | Parameter Start

~ | || ® | _yMachining process

& Sag

positioning —

Laser Power On / Off

Pr
Attention: Switch on the laser before starting the machining @ ]EZI
process.

LaserOn | ————
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6 Auxiliary functions
6.1 Moveaxes

For moving the axes, two functions to be called from the main window are available:

1. ,Manual NC*, accessible by clicking on the ﬁ button in the main window.

positioning

oy || o

2. ,Jog", to be called from the main window by clicking on the button.

manual

6.1.1 Programmed axistravel, ,Manual NC*:

Befor e executing this function, always reset the feed potentiomter to the zero position
(fully turn to theleft up to the stop).

Inreased risk of interferences

The X, Y and Z coordinates of the target point are entered in
the appropriate input fields on the panel shown to the left.

Manual NC

pAxes, for which no coordinates were entered, are not moved.

By clicking on the button with the key symbol, the
processis started.
Slowly turn the feed potentiometer to the right.

_ijiu—
o

Prinicpally, the following must be observed:

While moving the axes, always observe the compound
table - imminent interferences may often be avoided by
quickly pressing the emergency STOP button.

Before using this function, select the reference system in which

| the coordinates are to be interpreted.
id e Interpretation of X, Y and Z in the part coordinate system

‘Pr&ss

Interpretation of X, Y and Z in the camera coordinate system

IPr&ss

M [ Interpretation of X, Y and Z in the machine coordinate system

Press

Thisfunction can only be carried out with the doorsto the machining area
closed and locked.
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6.1.2 Moveaxeswith jog keys:

This function may be executed with the door to the machining area closed and locked and the
key switch at the front of the control unit set to ,, Automatic* mode.

If axes must be moved with the door open, turn the key switch to the ,Manua mode"
position; for moving an axis, the confirmation key must be kept pressed.

Confirmationkey ™M@ mode

e

Key switch

-

—

T

Automatic mode

Confirmation mode and key switch

SRS
Activate the dialogue ,,Move Axis with Jog Keys* by clicking on the button in the
main window. sl

Select the axis to be moved by I
CliCking on Ll , l or AI . DAL 40 howe Axis with Jog Keys

The colour of the position values
displayed for this axis in the main _
window changesto red, and the Y +99.9098
appropriate button under ,, Axis - _ 1 M N

selected" is marked accordingly. 103.935

Axis selected

Through turning the switch ,,Axes +/-“ on the
operating panel below the screento the (+)
position, the selected axis will travel in positive
direction; if the switch is turned to the (-) posi-
tion, the axis moves in negative position.

R

™ slowdy

[~ measure

b N

For a higher positioning accuracy, the creep feed mode
may be activated by clicking on the I slowly option.

Y ou may quit this function by clicking onthe = =f| |button.

For safety reasons, the feed potentiometer may be opened (turned to theright) by half at
maximum if axes are moved manually.
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6.2 Microscope camera:

The microscope camera serves the high-accuracy positioning of the partsin the X/Y plane.
The resolution of the camera amounts to 4 um.

6.2.1 Open camera pand:

The parameter panel offers the "camera' function group. [FRBEETE
ZEm
E3 - - =
The ———1 function opens the camera window and simultaneously | e
the input field for manually moving the machine axes, supplemented =
by the "Store Offset" and "Camerato 0" options (see figure on the Camerata
right). BE ' ini
e._l’ Staore Offset

e | Thisoption functions in the same way as " Start Camera’,
however, smultaneously the compound table is moved to the set zero offset below the
camera. For this purpose, avalid zero offset must have been set up beforehand (compare
chapter 3).

If no zero offset has been set up, thereistherisk of interference.

For safety reasons, the feed potentiometer should be reset to zero (fully turn to the left up to
the stop) before activating this function.

This function can only be executed with the door closed and locked. If the positioning isto be
done with the door open after the zero offset return, turn the key switch to the manual
position; this unlocks the door, and you may position the axes manually with the confirmation
key kept pressed.

LIVE

) [ Move Asis with Jog Keys |

Axis selected
i} —‘L Opens the parameter window

L
Parameter

2m=n| — P> Opensthe camerawindow

Camera

¥ slowly :m:; Creep feed
Fimeosits Activates /deactivates the measuring

option

Coordinates P1 . . .
o e e —pp Measuring option, function and

=" operation see x.X..
Set Point P2
Coordinates P2
=T 1 If thisbox isticked off, the crosswire
» rxor iSdisplayed transparently.

I clZ=6.128

= =l
A Stant ,Q.Lasersman’ 5)Explorer- EADakuvz_| LIVE =
Contrast L— | Brightness

Size of crosswire

Closes the camera window

Thickness of crosswire —

Storesthe camera picture —l
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6.2.2 Compensate for camera offset:

For constructive reasons, the camerais installed offset from the machine origin. The offset
between camera zero offset and machine zero offset is stored in Lasersoft. After prolonged
operation of the machine, it is recommended to compensate for the camera offset.

Conditions:

A blank, preferably with anodized surface, has completely been set up with zero offset.
The laser is switched on.

For compensating the camera offset, proceed as follows:
Reset the feed potentiometer to zero (fully turn to the left up to the stop).

Click on the == putton in the parameter dialogue.

Cross Wire

Slowly open the feed potentiometer.
A crosswire is engraved on the part at the zero offset.

Click on the &5 button.

Camerato 0

If the camera offset is correct, the engraved cross wire and the cross wire of the camera
must precisely be congruent (compare figure in 6.2.1).

If thisis not the case (compare figure
to the right), the cross wire of the
camera must be made congruent with
the engraved one by manually moving
the axes (6.1.2).

Save the new camera offset value by
clickingonthe ™% | putton.

Store Offset

This process should be carried out before each precision machining process.
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6.3 Notebook

A notebook is integrated in L asersoft.
You may call this notebook from the mainwindow |
by clicking on the I | IE button. >
Y ou may now enter any text you wish in the
window viathe keyboard.
With the parameter window simultaneously
open, four zero offset memories (P1 — P4) are
active.
Storing a zero offset:
First, activate the point memory in which the I
actual zero offset isto be stored. P P1 [i0z030 | x99984v-89.988 2103895
|—sz 7
By clicking on the S}E button, the actual =
P4 l—
resulting zero offset is saved in the memory. S &E|  rrecomectiesen

Restoring a saved zero offset:
First, activate the point memory including the zero offset to be restored.

By clicking on the w button, the contents of the zero offset memory

istransferred to the parameter field.

Restoring a saved zer o offset while keeping the actual blank zero offset:
Activate the Iv keep machine zero  option, then restore the zero offset as described above.

The stored zero offset is split up into blank zero offset and part zero offset and transferred to
the parameter field.
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7 Short keys.

The following shortcuts are integrated in Laser Soft3D:

L aser Soft3D M ain Window

Ctrl-Alt-S Same function as the Tools button in the Machine Window
Ctrl H Button Move or Manual NC

Ctrl -M Button M anual Move Axis with Jog Keys

Ctrl -N Button Notebook

Ctrl -O Button Open Jobfile

Ctrl P Button Parameter

Strg -S Stop button to stop the running machining process

Esc Closes the error message window, if open

Dialogue Manual NC

Input key Entersavalueinthe X or Y field and jumpsto the Y or Z field. Inthe Z field, the
entry is completed and the move is started.

1-8 Sets the feedrate override to a value between 1 % and 125 %

Esc Same function as Cancel

Dialogue Manual Move Axiswith Jog K eys

X X axis ON/OFF button

Y Y axis ON/OFF button

Z Z axis ON/OFF button

1-8 Sets the feedrate override to a value between 1 % and 125 %
L Switches the feedrate between normal and slow

Esc Same function as Cancel

Dialog Parameter

Esc Same function as Abort

F7 Same function as Store

F8 Same function as Store+End
Fo Same function as Store as

Dialog Tools and Settings

Esc Same function as Close
Ctrl -N NC program

Ctrl -1 IO inputs/outputs

All dialogues
|F1 | Online-Html Help




