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1. turningon the plotter

Press both switches on the control unit on the right side of the — L
machine: red turns on the machine, green heats up the wire.

2. checking the cutting file

Open the software Softcut by clicking on the icon: SS>S€

The cad file must be saved in .dxf 2000 format, making sure that there are no overlapping
lines and other lines or figures that shouldn’t be cut (see file set up for hot wire plotter form).

L)

Open the file .dxf in the software Softcut by clicking on the icon: =

B¢ Thermal Plotter — O x

File _Tools  Settings Info

EE il 28 |@| > |+| |:|| zlll Simstionspeed [« | ] Scalelz] [0

Be Apri

Cercain: | | | Studenti R B = s =
* Nome Ultima modﬁica
[ Disegno.dxf ' 13/07/2023 10:16

e [zomm.ddt 12/07/2023 22:27
[ prova 3.dxf 10/07/2023 15:57

Desktop g ook.dxf 10/07/2023 15:17
[ detail foam.dxf 10/07/2023 15:02
Bwire_OOﬁjoam_PoIina.dxf 07/07/2023 17:09

S opt3.dxf 22/06/2023 17:58

[ Opt1 corretto.dxf 22/06/2023 17:19

[ file sanitari.dxf 22/06/2023 10:52

=2 filo caldo.dxf 14/06/2023 11:19

31 filo caldo.dxf 14/06/2023 11:18

[ base A.dxf 19/04/2023 12:20

(I;.: base B.dxf 19/04/2023 12:20

Nome fle: [Disegnot.ad

Tipo file: |DxF file

| [ _____________|
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Make sure that the dimensions shown in the bottom bar Drawing dimensions correspond to the size of
the total dimension of the desired pieces; if not, change the scale in the designated box Scale (%) on the

top right.

B8 C\Studenti\Disegnol.dxf - ] X
File Tools Settings Info

0| =| 8| 55| D] ]| 3

|:|| 1ll'| .| Sirmulation speed :I I 'I I‘IIJIZ[

[rawing dimensions: 521.7x 422.5 mn) Objects: 3+0 | Lines: 79+0  [X=-62.15mm Y¥=355.34mm
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3. checking the cutting path

Click on the Cutting Simulation icon: §€

B8 C:\Studenti\Disegnol.dxf — O *

s100] S |+

File Tools Settings Info

(| =

|:|| ""l .l Simulation speed [ < | [ 2] Scdel] [100

&
%y

Frawing dimensions: 531.7 x 422,53 mn| Objects: 3+0 Lines: 79+0 K=-62.13mm ¥=3535.34mm



LABORA

POLITECNICO MILANO 1863

During the simulation, the movement of the wire is represented by the progress of a blue line. If
necessary, adjust the speed by changing the parameters in the designated box Simulation speed on the

top right, even during the simulation.

BR C\Studenti\Disegno.dxf — ] X

File Tools Settings Info

[Il b”l il 2% @l 5, i HH ﬂll [(smistionspoed o] _[+] ] Sealetxi [0

Frawing dimensions: 531.7x 4225 mn| Objects: 3+0 Lines: 79+0  |X=46.36mm V=40543mm

The preview of the cutting path allows you to verify that there are not multiple passes on the same line

that would increase the thickness of the cut. If this error occurs, ask for staff support.

B8 C\Studenti\Disegnol dxf - O X
File Toole Settings Info

0= B oe| @ =[-4

= Dl ﬂﬂ Simusionspeed [+]  _[»] Sealefd] i

The connecting lines between the different shapes (blue line in the previous picture) are automatically

generated by the software Softcut and can be retraced several times.
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4. preliminary operations

Make sure that the wire is in the parking position. The parking position is at the bottom left of the axes
of movement of the wire.

— PARKING POSITION
| 1320 |

5. moving the wire

In order to move the wire in the material it’s necessary to verify the specific parameters of Temperature
and Speedfor the chosen material, to do this select from the drop-down menu on the top left Setting =

Parametres Material and take note of the parameters.
To move the wire click on the icon Manual contro/ window: +

B8 C\Studenti\Disegno!.dxf - O X

File Tools Settings Info

alz| 8] [0 44

|:|| W B Simulation speed [« v]  sealslz) [100

Framing dimensiens: 531.7x 4225 mn| Objects: 3+0 Lines: 79+0  [X=46.36mm Y=40543mm
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Fill in the parameters of Temperatureand Speed, as previously noted, inside the Manual control panel.

B8 Manual cor

-

——
Temperature  40%

Heating |3|]D ms

STOF

elocity j J

Temperature  40%

-

= 4
STOP >
4

dw [3"15416
dv |1"15/16

Welocity ﬂ J

o |10 :

j a0 crnAmin

How to use the directional arrows: press and
hold the left mouse button on the arrow until
the desired position is reached, or right click
on the arrow once, in this way the wire will
move independently until the end of the
travel.

During this automatic movement it’s possible

to stop the progress of the wire by pressing the
STOP button.

If you allow the limit to be reached
automatically, you will still need to press the
STOPbutton to make the machine

operational again.

If you want to move the wire of a defined
measure, indicate its value in the dx and dy
boxes (1) then confirm with the button (2).

Insert positive values to move the wire up and to the right; negative values to move the wire down and to

the left.

The end of the travel, downwards on the vertical axis, is 1 cm from the plane of the machine.
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6. securing the material

The maximum cutting area is 1320 mm x 650 x 650 h. Check that the material size doesn’t exceed

these measurements.

Place the foam material on the machine surface and secure it to one or both of the anchoring plates A
and B. If the plate has a thickness of less than 30 mm it’s necessary to attach it to both plates to ensure

its stability during cutting.

To obtain a good anchorage, insert the screws for at least 5-10 mm inside the block/slab.

The left plate A is unmovable, the right plate B can slide horizontally along the plane of the machine, so
it can be adapted to the size of the material. To move the anchor plate B, it’s necessary to loosen the
screw placed on the support of the plate and, once you find the optimal position, tighten again. If the

material has a thickness of 230 mm, it can be anchored only to the right plate B.

Anchor the sheet of
material to the
plate/plates checking
that it’s perfectly
perpendicular to the

plane of the machine
and parallel to the

edges of the plane. To
do this, use "L" metal //;

squares or set squares;

fo . T
remove them before ,-Zt ~,--

cutting.
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/. starting position of the wire

The starting position of the cutting path automatically generated by the software is at the bottom left.

g C:\Studenti\Disegnol..dxf - O x
File Tools Settings Info

0|=| B| =D =4

I:ll m| .| Simulation speed :I I !I Scale [%] 100

meing dimensions: 531.7x 4225 mn| Objects: 3+0 Lines: 79+0  [X=-62.15mm ¥=355.34mm

From the parking

k]
At

position make the first
movement only o
horizontally for at least
20 mm, so that the wire
doesn’t collide with the

screws of the anchor

plate.

EE R R R
i e ol o o i g e s i ki o i o i

If the plate is fixed to
the right plate only,

A R

continue with the

o o o e e e e s e s s o o e e

advance of the wire,

always horizontally, until —— STARTING POSITION
— P4 RKING POSIRON

it enters the material by

about 5 mm.

10



LABORA

POLITECNICO MILANO 1863

8. turning on the smoke aspiration system

Before starting the cutting operations turn on the smoke extraction system or check that it is already
turned on and open the suction damper of the hood above the hot wire cutter.

Press in position | the two switches on the right of the CNC LAB door.

The wire plotter is equipped with a suction hood, to open the conduit turn only the lower damper

placed on the exhaust pipe to the left of the entrance door, putting it in a vertical position.

ASPIRAZIONE
SUCTION SYSTEM

PLOTTER LASER
PLOTTER FILO A CALDO 4 I
LASER PLOTTER -
HOT WIRE PLOTTER ‘./ ]\\ / I \ﬁ
| | |\ ]
(=)
i Y % Nl P4
g = | [
O
1
-
e
e =
o (7} . .
/ \‘« » / \ﬁ
FUMI SMOKE ﬁ K |
L Y
@]

OPEN START

1



LABORA

POLITECNICO MILANO 1863

9. cutting process

Click on the Cuttingicon:  >&

\Studenti\Disegno.dx -
C:\Studenti\Disegno1.dxf O X
File Tools Settings Info

al=| 2| x| =]

l:|| o .l Simulation speed [« | [+] Seaelx [100

Flawing dimensions: 531.7x 4225 mn|  Objects: 3+0 Lines: 79+0  |X=46.36mm Y=405.43mm

material to cut in the Material

Temp. 45 % Material Estimated cutting time 00:10:42
. Cutting started at: 16:45:53 COI umn.
o]  [Estuwogale Estimated finich at 16:56:35
Puolistirolo espanso 15 kg
*P'S Poligt espanso Mero [Bricoman)] “Wire working time 228 min

%P Polist espanso Azzur [Bricoman If the material to be cut isn’t

nero espanszo 10kg

M Click Startto start the cut.
Continue | Hold I
£

Material parameters | Start | Stop |

. . /i 1 4 .

[~ Multi-walls cutting o I3 |—I—I —I r
Angle[degs)] |3BD |LI | > |

™ Raotate during cutting Screw ratio |1 0 i if ¥ direction/rotate r .

DURING CUTTING REMAIN CLOSE TO THE MACHINE TO MONITOR ITS CORRECT
OPERATION.

g Cutting - 3¢ In the window Cutting select the

P — &= working time GO0 min
Fn_nl..-.tFn_nl.n_l.-.-.} op estiy 22 . .
Polsirol espanso 35k Length of cuted fine 368 m present in the library, ask the staff
materia Total length of cuted line 9130 m
material 08 'For support
| |ateriol 09 Max length 100.00 m pport.

12
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If you need to pause the machine during the cutting phase, click the Holdbutton in the Cutting window.

g Cutting — ™
Temp. 45 % Mateial Estimated culbing bme 028 35
_ : Cutting starbed at 122243
2] Estimated firizh at 125118
gﬂmmmﬂmﬂmaﬂl Wit woiking lime 168 min
5 Ey L e
Polst Protoshom estusn azzum Hﬂi mrﬂl“ m min
Poistrol expareo 350 Length of cuted e 478 m
Polit espanio nera 1lkg Totallength of cuted fne 6632 m
(1 matesial 09 Ml lanth 100.00 m
materal 10
e changed
j Hald
= G || ted |
pspmrses | s | __sw ]
[ Wil cutting p Ll res
Angeisess] [0 lﬁ »
[ Fotate duning cutting ACTEW T M I I =

To resume cutting, click the Continue button.

T Cutting - 4
Temp. 45 5 Mab=ial Estimaled culling lime 0028 35
- Cuthirg staibad ak 1222403
Estruso Gidllo : S .
[a] Folstrals sspanso 19y E stimaled finish sl 1251:18
g: Bspansn neno [bcaman) Wire woiking lime 168 min
Pz fl-:'r- lazhop eshuz azzum Max working lime BO0O i
e, bl am
ot 8| ¢ Tatallengih of cuted lne 6632 m
L matenal 09 Max longth 10000 m
matenial 10
Wre changsd
Continus I i |
ﬂ Q
e gumes | [ s |
™ Muliwals euiling e (1] .
Angle{de |:5: [+] [v]
[ Folate during culling ST 13 |||:| e~

13
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10. at the end of the cut

Return the wire to the parking position, making sure not to collide with the screws of the anchor
plates.
WIRE CLEANING: open the Manual Control window and set the temperature to 5%. Heat the wire
by right-clicking on the arrows highlighted in the image below and wipe it with a piece of paper towel,
then press the STOPbutton once cleaning is complete.

i

=]

Temperaloe 52 Hcctﬂ;llEﬂU -

Y

A > e |0 rm

dv |0 i

-:I".;_;"'i
S5TOP } # Ar—i

=
<

| N
> v 4 dv D

Velochy | 4 (L CTin

TOP CLEANING: remove residues from the top.
TURNING OFF THE MACHINE: press both switches on the control unit on the right side of the

machine (as for turning on).

CLOSING THE DAMPER: close the lower damper placed on the exhaust pipe, returning them to a

horizontal position.

14
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SWITCHING OFF THE ASPIRATION SYSTEM:
the CNC LAB door.

ASPIRAZIONE
SUCTION SYSTEM

PLOTTER LASER
PLOTTER FILO A CALDO
LASER PLOTTER
HOT WIRE PLOTTER

OPEN - CLOSED
START - STOP

FUMI SMOKE

o |

OPEN START

press in position O the two switches on the right of

, 'CI\ :
P

@ |‘\
N %%

=

LEAVE THE SYSTEM TURNED ON BOTH SWITCHES IN POSITION “I" IF THERE ARE LASER
PLOTTERS IN OPERATION IN THE CNC ROOM.

IN THE EVENT OF MACHINERY MALFUNCTIONING OR BREAKAGE OF THE WIRE TURN

THE MACHINE OFF AND CALL THE STAFF.

15
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11. advanced settings - staff operators only

a. defining material cutting parameters

If the material to be cut is not present in the library, click on Material parametersin the Cutting

window.
BgC
Temp. 45 % Material E stimated cutting time 00:10:42
- Cutting started at: 16:45:53
=] E strusa giallo E stimated finish at: 16:56:35
Palistirolo espanzo 15 kg
#PS Polist espanso Mero [Bricoman) wwire working time 228 min
#P'S Polist espanzo Azzuro [Bricoman M King i &0 .
F'DIstF'rcutosho estiuzo Azzum A WOIKING time i
F'D||st|_n:||0 eszpanzo 30kg Length of cuted line I68 ™
material 07 Total length of cuted | 31.30
material 02 otal length of cuted line . m
J rnaterial 09 Max length 100.00 m
nero espanso 10kg
Wire changed
Rd | |
b aterial parameters Start ‘ Stop ‘

17

A 3

[ Multiwalls cutting _I_I J [
w0 4] 3

[~ Rotate during cutting 10 [ e~

Select a generic material from the table and rename it, then change its Velocita V (cm/min) and
Temperatura Temp (%) parameters according to its density. The denser the material, the higher the
temperature and the slower the speed.

ﬁ:’a'ilg

Marne |‘-.-‘ [emdmin] |Temp [%] |Heating up [mz] |F‘ause at angle [msl Critical angle [*] |
Eztruzo giallo 40 48 300 300 135
Pulistirolo espanzo 15 kg a0 45 300 380 135
*PS Polizt ezpanzo Mero [Bricaoman] | 35 45 300 400 135
¥PS Polist ezpanzo dzzuro [Bricoman) 35 45 300 300 135
Paolist Protozshop estruzo Azzurmo 35 45 300 300 135
Puoliztirolo espanzo 35kg ia] 43 300 Ra0 135
naternial 07 40 40 ] 300 135
maternial 08 35 45 ] 300 135
Eaterial 03 E5 40 ] 300 135
nero espanzo 10kg [=1] AU 300 380 135

FParameter range: 4 - 200 1-100 1-10000 1 - 10000 0-180

4 - B0 [zorew)
Cloze
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If, during cutting, the wire does not remain taut, the assigned cutting parameters are not correct for

that type of material: try decreasing the speed and/or increasing the temperature;

if, on the other hand, you notice that the cutting lines are too thick (= 1 mm), you should decrease

the temperature and/or increase the speed;

if the edges appear rounded, you can increase the Pause at angle parameter, which is set by default

on 300 ms;

if the Pause at angle parameter is too high, an excessively long pause in the corner creates a circular

hole.

if the material is of poor quality, it could have one or more directions in which the inconsistency of

density generates a wavy cut instead of a straight one; in this case try to rotate the material by 90°.

17
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b. conﬁgurating software parameters

Select Setting > Advanced Parameters from the main menu:
g Ci\Laborf\Teghe filo immagini guids\Disegnel.daf - o x

File 'lnnlsl Settings bnfu
Sirulation cpesd Srak
J @ [

D= #O| »m|=jztloly

brawing dimensions 331.7x 4225 mn| Objects: 3«0 | Linez 79+0  [X=-13.83mm Y=413.80mm

In the window choose the voice Machine % pdvanced Paramessrs

[#- Traremizsion
- Falamatens imie
- Las! parameiers

i

o0
ZECIERN
b aterial 2
b eb=nel 3
I sb=risl 4
I eb=ndl 5
W mtenied Fi
I eb=riel 7.
I eb=nel B
I eb=nel 4
b mb=riel 100,
I aberied
Detug

- - -

- Pracaseng 3dfles inRdds/ famal

i

Vale ||:|

Lippky

18
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The starting point of the wire in relation to the imported

drawing is managed with the variables Entry xand Entry
P4

If these variables are = Othe starting point of the wire is

at the lower left corner of the imported drawing.

In order to move the starting point relative to the
drawing, it is possible to assign a negative value to both
Entry xand Entry y, for example, assigning the values of
Entry x=-20 and -Entry y=0, the cut will begin at a

distance of 20 mm from the drawing.

The maximum wire usage time in minutes is managed by
the variable Maximum Wire Time. When this time
expires, the software will display an alert window

requesting the wire to be replaced.

e Advanced Parameters - O X

El- Ma

ching .h

i+ mmPrenStap=0 0 563

i maruals caling=1

. StapePar3El=32000
i DefH ealing=200 me
L DesDely=100 ma

i DefTemp=10 %

L DePhases=10

i DefA oty elocity=1 me

Defelozip=R] cmfmin

b zsiimum “wine Tine=E000 min
1= wile berglh=27 4122111062755

- Wi wite kergth=1100 m

40

Staiting

poirk cife2t in eferznce o boobam left camer of the riedande

dezoibe inbhe picture. Coordinate 5 [mm]

o m
Appl
Hig Advanced Parameters - O X
i Eninyr=0 A
o
L anali-1
- TakzDi=1

L Info bow lima=100 =
i-- Cannectian Madiy=1

i-- Poinl snaping grid [mml=0 0
i-- Huld=1

- Impedia=1

i-- DieF approx_en=05

i-- CiF Seale=di

(- Simuaion spaed=41

o 1

b 2siirmiam wile working lime [min].

Walie

EODO min

Appl
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The scale for importing DXF files is managed by the
variable DXF Scale.

To import drawings at the correct scale in millimetre

units, this scale must be =40

':?g Advanced Parameters

-~ Cannechon Modif=1

-- Hepestshibly Tezi=d

-~ Diebug=0

- HFGL Scde=0 25

-~ Snap poirts when adding [mm|=]
-~ Panls snaping gid [rm]=0.01

-- Hokd=1

Oty speed=200

Stop bath fipuies in comar=1
Tasl lnea crozaing=0
Cara=]

tAudtiras Maching=
=00001

=1

=10

=2
=T

e

Li=F project sxaling facior,

Wale |40

Fipoky

20
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C. replacing the wire

When the wire is very worn, it acquires a whitish colour and must be replaced.

The spool of wire is located in the CS1 drawer in the CNC Lab, dismantle the deteriorated wire by

untying it from both spring eyelets and use it as a measure to determine the length of the new wire.

Tie the wire to the eyelet of the first spring, pass it
through the slots of the two circular brass guides
and hook it to the eyelet of the second spring,
holding it taut.

d. changing the end stop of the wire on the x-axis

The end stop of the wire on the x-axis of the bridge to which the wire is anchored to, is determined by a

physical stop placed on the bridge's sliding track.

It is therefore possible to change the parking
position of the wire by loosening the Allen screw

and moving the stop.

21
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12. prohibitions and regulations

HOT WIRE PLOTTER

IT IS FORBIDDEN TO USE
THE HOT WIRE PLOTTER
UNLESS YOU HAVE BEEN
TRAINED TO DO SO BY
LABORATORY STAFF AND
ARE EXPLICITLY
AUTHORISED

Use this machine only to cut
foamed plastics:

« polyurethane foam

e polystyrene

» foamed polystyrene

BURNING HAZARD

Never touch the wire when it is
moving

When using this machine it is
mandatory to switch on the
smoke aspiration system
and open the damper

If the wire breaks or in case of
other incidents turn off the
machine right away and alert
the laboratory staff

During use it is recommended
to protect your airways with a
mask

HOT WIRE PLOTTER

Use this machine only to cut
foamed plastics:

* polyurethane foam

* polystyrene

+ foamed polystyrene

Before cutting:
* turn on the hot wire plotter
place the material on the

A
machine table by attaching it to
one or both anchor plates | ﬂ >

check that the material is parallel
to the edges of the table and s
pet_’pendlcular to it o 'T |.D
switch on the SMOKE aspiration e ( |
system
open the aspiration damper
connected to the machine

Cutting phase:

» frcm the computer press the
Cutting command in the
Softcut programme

At the end of the work:

* turn off the machine

* remove any material waste
frem the work surface

* close the aspiration damper

22
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13. machine sheet

LaborA modellistica fisica e virtuale
Campus Bonardi - building 16A
via Ampere, 2 - 20133 Milano

EQUIPMENT IDENTIFICATION

Name Description Mode! Manufacturer  |Serial n® Year Supplier

ThermoCut Cutting plotter | Series C1/60 Coner 182021 2020 MGF
TECHNICAL SPECIFICATIONS

Power Weight
150 Watt Kg 90
Notes: hot wire cutter for expanded plastic materials - cutting surface dimensions 1200 x 600 mm - maximum height from
cutting surface 600 mm

IMAGE

OPERATING INSTRUCTIONS
1 - Only cut sheets or blocks of expanded plastic materials:
styrofoam, extruded or expanded polystyrene, EPS, XPS
2 - DO NOT CUT materials such as expanded polyurethane
and rigid plastic sheets
3 - Turn on the machine with the green button
4 - Heat up the wire with the red button
5 - Start the aspiration system and open the damper
placed above the machine
6 - Place the workpiece on the cutting surface securing it
with the designated anchoring plates
7 - Start the cut from the software
8 - Remove the workpiece from the surface when you hear
the buzzer
9 - Remaove any leftovers from the surface
10 - Turn off the wire and the machine
11 - Clean the machine and clear from any leftovers
12 - In case of malfunctioning or incidents turn off the
machine by disconnecting the power suppl

AUTHORISED MACHINE OPERATCRS
Laboratory staff or collaborators adequately educated and trained for use

PPE - PERSONAL PROTECTION EQUIPMENT
No PPE reguested

POTENTIAL DANGERS
Fire hazard

Burn hazard if f

PRCOHIBITIONS
Forbidden to remave protective devices

Forbidden to perform maintenance with
moving parts

AUTHORISED MAINTENANCE OPERATORS
ORDINARY Laboratory staff adequately educated and trained

EXTRAORDINARY Specialised external personnel

2
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