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If you have ever
watched a skilled
fabricator slice through
thick steel with what
looks like a magical
blue flame, you have
witnessed the raw
power of a plasma
cutter. For many DIY
enthusiasts, welders,
and metalworkers, the
plasma cutter is a
game-changing tool
that delivers fast, clean
cuts on electrically
conductive metals. But
mastering this tool
requires more than just
pulling the trigger.
Knowing how to use a

plasma cutter safely
and effectively can
transform your
metalworking projects
from frustrating to
flawless. This
comprehensive guide
walks you through
everything you need to
know, from safety
essentials and machine
setup to advanced
cutting techniques and
maintenance. Whether
you are a beginner or a
seasoned professional
looking to refine your
skills, this article will
give you the
confidence to make
precise cuts on steel,
stainless steel,
aluminum, and other
metals.
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UNDERSTANDING
PLASMA CUTTING
BASICS

Before diving into the
step-by-step process of
how to use a plasma
cutter, it helps to
understand what
makes the tool work. A
plasma cutter uses a
high-velocity jet of
ionized gas (plasma)
that is heated to
extreme temperatures
- often over 20,000°C
(36,000°F). This
plasma arc melts the
metal, while the gas
flow blows away the
molten material,
creating a clean kerf.
The process is faster
than oxy-fuel cutting
and can handle a wider
range of materials and
thicknesses.

Key components of a
plasma cutting
system:

e Power supply:

Converts
incoming
electrical power
into the correct
voltage and
current for the
cutting arc.

e Torch: Houses

the electrode
and nozzle; the
user holds this to
direct the arc.
Electrode and
nozzle:
Consumable
parts that wear
over time; they
shape and
concentrate the
plasma stream.

e Air compressor

or gas source:
Provides
compressed air
(or other gases
like nitrogen) to
create the
plasma and cool
the torch.
Ground cable
and clamp:
Completes the
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electrical circuit
and must be
securely
attached to the
workpiece.

Plasma cutters range
from small 110V units
ideal for thin metal up
to industrial CNC
machines that cut thick
plate. The fundamental
operating principles
remain the same,
regardless of size.

SAFETY FIRST:
ESSENTIAL
PRECAUTIONS FOR
PLASMA CUTTING

Safety is non-
negotiable when
learning how to use a
plasma cutter. The
arc is extremely bright,
the metal is molten,
and the noise can
damage hearing.
Follow these safety
guidelines every time
you cut.

Personal
Protectiv
e
Equipme
nt (PPE)

e Auto-darkening
welding helmet
with a shade
rating of at least
9-12 for plasma
cutting. The
brightness can
cause flash burns
if you look at the
arc without
protection.

o Safety glasses
under the helmet
for side impact
protection.

e Flame-
resistant
clothing (cotton
or leather) -
avoid synthetic



fabrics that can
melt to your skin.

e Welding gloves
- heat-resistant
and insulated to
protect from
sparks and hot
metal.

e Ear protection
- the noise from
the plasma arc
can exceed 100
dB.

e Steel-toe boots
to protect
against dropped
metal.

Work
Area
Safety

e Ensure adequate
ventilation -
plasma cutting
produces fumes
(especially when
cutting
galvanized or

painted metal)
that can be toxic.
Use local exhaust
or a respirator if
needed.

Keep a fire
extinguisher
rated for
electrical and
metal fires
nearby.

Clear the area of
flammable
materials (paper,
wood, solvents,
oil).

Use a cutting
table with a
grounded metal
surface or a fire-
resistant bench.
Never cut in wet
conditions - risk
of electric shock.

Electrical
Safety

e Check that the

plasma cutter’s
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power cord and
plug are in good
condition.

e Ground the
workpiece with
the clamp as
close to the cut
as possible to
ensure a stable
arc and avoid
stray currents.

e When using a
handheld plasma
cutter, keep the
torch cable away
from sharp edges
that could
damage
insulation.

SETTING UP YOUR
PLASMA CUTTER
FOR THE FIRST
CuT

Proper setup is a
critical part of how to
use a plasma cutter
effectively. Follow
these steps to get
ready.

Step 1:
Connect
the Air

Supply

Most handheld plasma
cutters require
compressed air.
Connect your air
compressor to the
cutter’s air inlet using
the appropriate hose.
Set the regulator
according to the
manufacturer’s
recommended
pressure (commonly
60-80 PSI). Moisture in
the air can damage
consumables, so if
possible use a dryer or
a water separator.

Step 2:



Install

clamp. Rust, paint, or
scale can cause poor
contact and arc

xAility. Clamp it

Consuma

bles

Check the torch. Install
a new electrode and
nozzle appropriate for
the material thickness.
Make sure they are
tight but not over-
torqued. Some units
also require a swirl ring
- follow your manual.

Step 3:
Attach
the
Ground
Clamp

Clean the area on the
workpiece where you
will attach the ground

directly to the metal,
as close to the cutting
area as possible. If you
are cutting a piece that
is isolated, place iton a
steel table and clamp
the table.

Step 4.
Set
Amperag
e and
Mode

Adjust the amperage
based on material
thickness. Many units
have a chart on the
side. For example,
cutting 1/4-inch mild
steel might require
30-40 amps, while 1/2-
inch might need 60
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amps. Some units have
a "cut" and "gouge"
mode - for cutting,
select the normal
mode.

Step 5:
Perform a
Test

Before cutting your
final piece, do a quick
test on scrap metal to
verify that the arc
starts cleanly and cuts
smoothly. Adjust
settings if you see a lot
of dross (re-solidified
metal) or if the arc
seems weak.

STEP-BY-STEP:
HOW TO USE A
PLASMA CUTTER
TO CUT METAL

Now let’'s get into the
actual cutting process.
Whether you are
cutting a straight line,

a circle, or following a
template, these steps
will guide you.

Positionin
g the
Torch

Hold the torch
perpendicular to the
workpiece, or tilt it
slightly in the direction
of travel (drag-cutting).
Many beginners find it
easiest to start with
the nozzle resting
lightly on the metal (for
drag-cut tips) or held
at a 90-degree angle
with a slight gap. If
using a drag tip, you
can slide the nozzle
directly on the metal;
this helps maintain the
correct standoff
distance.



Initiating
the

Plasmél)owly,

Arc

Press the trigger. You
will hear a high-pitched
hiss and see a pilot arc
(a small spark) that
then transfers to the
workpiece. Do not
press the trigger until
you are ready to start
the cut, because the

pilot arc wears
consumables. Once the
main cutting arc

ignites, you will see a
bright stream of
plasma and molten
metal spraying out
from the bottom.

Moving

the Torch

Start moving the torch
at a steady, consistent

eed. If you move too
you get
excessive dross and a
wider kerf. Too fast,
and the arc may not
penetrate fully. You
should see a clean
stream of sparks
coming from the
underside of the metal.
Listen to the sound: a
smooth, consistent hiss
indicates a good cut. If
you hear sputtering,
adjust your speed or
amperage.

For straight cuts:
Use a straightedge
guide or a metal ruler.
Keep the torch
perpendicular and
guide your hand along
the edge. If your cutter
has a built-in circle
cutting guide, use it for
arcs.

thin

For metal
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(under 1/8 inch):
Lower amperage and
faster travel speed.
You may need to
"drag" the tip to
maintain arc stability.

For thick metal (over
1/2 inch): Increase
amperage and use a
slower, steady hand.
Consider making two
passes if needed
(rough cut then trim).
Keep the torch slightly
angled to improve cut
quality.

Ending
the Cut

When you reach the
end of the cut, release
the trigger. The gas
flow will continue for a
second or two to cool
the torch - do not set
the torch down until
the flow stops. Allow
the cut piece to cool
before handling. If you

need to restart in the
middle of a cut, you
can press the trigger
again, but be aware
that restarting over an
existing cut can cause
arc instability.

COMMON CUTTING
TECHNIQUES AND
TIPS

Mastering how to use
a plasma cutter also
involves learning
different techniques for
various situations.

Drag
Cutting
VS.
Standoff
Cutting

Most modern handheld
plasma cutters support
drag cutting, where the



nozzle rests directly on
the metal. This makes
it easier to maintain
consistent distance.
For consumables that
are not rated for drag
cutting, you must hold
a small gap (1/16 to
1/8 inch) using a
standoff guide or your
steady hand. Check
your consumable
packaging - drag tips
have a flat or slightly
recessed electrode.

Cutting
Grates
and Bars

When cutting
expanded metal or
grating, use a lower
amperage and a faster
travel speed to
minimize melting of
the cross members.
You may need to angle
the torch slightly to

10

avoid excessive
damage to the
underlying bars.

Piercing
Holes

To pierce metal (start a
cut from the middle),
angle the torch 45
degrees first to let the
molten  metal flow
away from the nozzle.
Slowly rotate to upright
and then proceed.
Always pierce away
from vyourself. For
thicker metal, you may
need to drill a small
pilot hole first.

Removin
g Dross

Dross (hard slag) often
forms on the bottom
edge of the cut. It can
be chipped off with a
hammer or an angle
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grinder. Minimize dross
by using the correct
amperage and travel
speed. If dross is
excessive, check your
consumable condition
and air pressure.

CONSUMABLE
CARE AND
MAINTENANCE

To keep your plasma
cutter performing well
and to get the most

out of your
consumables, follow
these maintenance
tips.

e Inspect
consumables
regularly. Look
for a worn

electrode: a deep
pit in the center
means it’s time
to replace. A
damaged nozzle
(oval or hole) will
ruin cut quality.

e Replace as a
set. When you

replace the
electrode, also
replace the
nozzle and swirl
ring to ensure
proper gas flow.

e Keep air dry.
Moisture in the
air accelerates
consumable
wear. Drain your
compressor tank
daily and use an
inline filter.

e Clean the
torch. Wipe off
any spatter or
dirt from the
exterior and
inside the torch
head.

e Store the torch
properly. Do not
coil the cable
tightly; hang it
loosely to avoid
damaging the
wires inside.

For industrial or
frequent use, keep a
log of hours per
consumable set.



Typically, a set may
last 30 minutes to 2
hours of actual arc
time.

TROUBLESHOOTIN
G COMMON ISSUES

Even experienced
operators face
problems. Here are
quick fixes for common
scenarios when
learning how to use a
plasma cutter.

Arc won't
start

¢ Check that the
ground clamp is
properly
attached and the
workpiece is
clean metal.

e Verify that your
air pressure is
within the
required range.

e Look for worn or
damaged

consumables -
replace if
needed.

e Ensure the torch
trigger is
functioning
(some units have
a safety lock).

Cuts are
uneven
or rough

e Reduce travel
speed or
increase
amperage.

e Check for a worn
nozzle or
misaligned
electrode.

e Make sure the
torch is
perpendicular to
the surface.

e Clean the metal
surface of paint
or rust.
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High
dross
buildup

e Increase travel
speed - dross
often results
from moving too
slowly.

e Double-check
amperage
settings - too

high can cause

excess dross.
e Replace worn

consumables.

Consuma
bles
wearing
out too
fast



