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4.1 Hot wire foam cutter

Understandhowit works
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4.1 A Hot wire foam cutter| 4.1.1 Introduction

Å High density polystyrene is 
frequently used as insulating 
material in wall and ruff 
(wallmateor ruffmate)

Å This material is quite appropriate 
to build models

Å Low density

Å Easy to cut and shape

Å Very easy to buy 
(can be bought at any construction materials store)
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Å High density polystyrene can be easily cut with a hot wire

Å To obtain the right geometry you need to use a mold

4.1 A Hot wire foam cutter

4.1.2 How to cut high density polystyrene

Section of a wing (Rib)

Hot wire

Foam (represented as 

transparent)
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4.1 Hot wire foam cutter
4.1.3 Examples of hot wire cutters

Manual Hot Wire Foam Cutter ComputerNumericControl(CNC)
Hot Wire Foam Cutter

www.foamlinx.com

www.proxxon.com
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4.1 Hot wire foam cutter 
4.1.4 Cutting a piece of foam
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4.1 Hot wire foam cutter 
4.1.5 How it works heating the wire

Å The best way to heat the wire is by passing an electric current through it 

Å The wire works as an electrical resistance, creating a restriction to the 
electric current, generating heat (joule heating)

Electrical resistance of a Grill Electrical resistance of a 
3D printer hot bed
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4.1 Hot wire foam cutter 
4.1.5 How it works electric resistances

Å The resistances, commonly found in circuit boards, 
have inside a resistor wire

Å This resistor wire creates the resistance to the electric 
current

Resistances in 

an circuit board

Inside a resistor Resistor wire
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4.1 Hot wire foam cutter 
4.1.5 How it works electric resistances

The longer is the wire, the 
higher is its resistance

If the area of the conductor 
decreases, the electrical 
resistance increases

Resistance strongly depends on 
the material

”ðElectrical resistivityofthematerial 

(in S.I. units-ɱȢάðOhm-Meter)

ὰðLength oftheconductor

(in S.I. units-άðmeters)

ὃðAreaoftheconductor

(in S.I. units-ά2ðsquaremeters)

In the internet you can find some tools to calculate the 

electric resistance of a wire by searching for :

òelectric wire resistance calculatoró

Ὑ ”
ὰ

ὃ
ρ
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4.1 Hot wire foam cutter 
4.1.5 How it works electricalresistivityofsome materials

Material Ǯ (ǖŁm) at20°C

Silver(pure) 1.55E-08

Copper(pure) 1.70E-08

Gold (pure) 2.20E-08

Aluminium(2014-T351) 5.82E-08

Zinc(pure) 5.92E-08

Nickel(pure) 6.40E-08

Carbonsteel(1010) 1.59E-07

Stainlesssteel(AISI 304) 7.20E-07

Natural Rubber(Vulcanized) 1.00E+14

Wood (dry) 1.00E+14

Air(aprox.) 1.30E+14

Teflon 1.00E+23

The electricalresistivityis

frequentlyrepresentedbythe

greekletter”and hasas 

InternationalStandard (S.I.) units

ɱȢά
(Ohm-Meter)

Resistivity of a material is the 

resistance from face to 

opposite face of a 1m cube of a 

material.

Conductors

Insulators
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4.1 Hot wire foam cutter
4.1.5 How it works variation of electrical resistivity with temperature
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Ho, C. Y., Chu, T. K., òElectrical resistivity and thermal conductivity of nine selected AISI stainless steelsó, CINDAS Report, 1977

(Stainless steel AISI 304L)

As the wire heats it is important to know the resistivity at the 

wire temperature



4.2 Design your own 
hot wire cutter
How to make a machine to cut high 
density polystyrene foam
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4.2 Design your own hot wire cutter 

4.2.1 How to cut high density polystyrene

Some wood slats or 

planks

(electric insulator)

Thin wire (conductor with 

large electrical 

resistance)

An adjustment screw with 

a nut

Power supply from an old 

desktop computer

Two alligator clips 

Two electric wires with at 

least 1.5 mm2 section
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4.2 Design your own hot wire cutter 

4.2.2 Selecting the right cutting wire
Å To select the hot wire it is necessary to understand the 

electric circuit 

Å The resistance will convert power into heat, thus if a 
wire is used as a resistor it becomes hot and can cut the 
foam

R1

V1

Symbol of a 

resistance

(R1is the 

resistance of the 

hot wire)

Electric wires for 

the connections 

Power Supply 

or Battery

(V1 is the 

voltage of the 

power supply)
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4.2 Design your own hot wire cutter 
4.2.3 Power supply

Å The temperature required to cut high 
density polystyrene is about 200ºC

Å To reach the ideal temperature a wire 
with about 0.5 meters must dissipate 
a least 24 Watts power.

Å The power supply of a desktop 
computer has an exit with 12 Volts in 
the 4 pins molexconnector (between 
yellow (+) and black cables (-)) 
which can be used to heat the wire. 

Yellow (+)

12 Volts

Black (-) 

any of the 2 wires

Red (+)

5 volts 

(not necessary)
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4.2 Design your own hot wire cutter 

4.2.3 Power supply 

Å Get the 12 Volts signal from yellow (+) and black (-) 

cables in the 4 pins molexconnector

Å Attach two cables with alligators on the end. 

Å It does not matter the side of the hot wire where 

you connect the (+) or (-).

Å Shot circuit in the large plug the green 

wire with one black wire

Å This is required to power on the 

power supply (is like switching 

on the computer)

Å You can use a paper clip or a piece 

of wire to do that

Å Find more in youtube
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