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Plasma Cutting
with Robots

versatile. effective.confident.
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Pioneers in Plasma Cutting since 1959
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Three-Dimensional Cutting - more Competitive with Plasma

Industrial robots are superior suited for the
economical within fully-
automated systems, but are suitable foran
effective production as well and
even for cutting . They meet
outstanding requirements

of the guiding systems for
thermal cutting operations.

The main demands on robot-guided plasma
cutting installations from industry and handicraft
are

series production

small series
single pieces

for high-quality
processing results

easy programming and handling,
reasonable investment costs
and operating expenses,
high cutting speed, and
superior cutting quality for rework-free
results,

but first of all the .
Those properties especially the Hi -
technology is offering.

high flexibility in application
Focus

At present the HiFocus-technology is the most
recent process of plasma cutting. When using
optimum cutting parameters an excellent quality
of the cutting surface will be obtained, denoted by
dross-free edges and lowest squareness and
inclination tolerances. Small roughness and high
repeatability of accuracy are further parameters
substantiating the global acceptance of the
Hi - technology.

The swirl gas is protecting effectively the torch
and the consumables during the piercing
procedure of the plasma arc through the material
against upcoming hot material.

Additionally costs for clean-up work (dross
removal, grinding, cleaning, etc.) will be
eliminated widely. The use of optimal selected
technical gases

Focus

(O , Ar, H , N , F5, F10, Air) is
supporting that result. The gases will be mixed
according to the quality of the material and fed to
the plasma torch.
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Schematic of the
Hi plasma cutting techniqueFocus

Swirl gas
Plasma gas
Cooling water - inlet
Cooling water - outlet

Cutting direction

Cutting surface

Hi -Technology for Excellent
Cutting Results

Focus

Tube section and
hole cutting

Cutting of window openings on a car body free of burs
(speed 4,0 m/min, galvanised steel 1 mm)
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Process comparision

Kjellberg plasma cutting units are compatible to all robots and robot controls available on the market.
Data and signal transfer for the automated cutting process take place through standard interfaces,
for example for

High Flexibility in Fabrication

the start point setting on the workpiece surface,
keeping the torch height constant,
the active control of all cutting parameters, and
the display of the operation state, as well at the robot control.

In comparison with other thermal cutting processes the plasma cutting with robots is offering following
features:

Cutting of , like mild steels, CrNi- steels, aluminium, brass,
copper, plated and high-tensile alloys, cast and special materials
Cutting at different workpieces, like vehicle construction parts, tubes and containers, hydrostatic
shaped hallow sections (IHU), open and closed sectional steels, bulge profiles, bumped boiler ends,
and so on

(straight line and profile cutting, hole cutting) with almost no inclination
up to 45° for welding seam preparation (depending on plasma unit up to 60° possible)

Covering a (depending on plasma unit)
operations depending on used power source also possible

all electrically conductive materials

Vertical cutting
Bevel cutting

wide range of material thicknesses
Marking

Right side: Cost relation between
Plasma (Hi 130)Laser (acc. to MCW) and Focus

The effectiveness of the cutting procedure depends mainly from the cutting speed that the guiding system
is offering. With robots several axis have to be controlled simultaneously at high path accuracy. Therefore
three-dimensional cutting applications are limited to a maximum speed of about 7 m/min.

For the plasma cutting the investment and operational costs are only a fraction of that for Laser
technology. With the laser the cutting costs per meter are increasing exponential with the material
thickness, whereas with the plasma only linear. Compared with the oxyacetylene cutting the effectiveness
of the plasma cutting is based on the significant higher cutting speed.

Increase of the cutting speed effects considerably
cost reduction (Example: Mild steel 2 mm)
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Plasma Cutting - Home in the Metal Working Industry

Examples from the
Vehicle Production

Nowadays the application of robot-guided cutting
operations manly is directed to the processing of
three-dimensional workpieces. Especially in the
branches of the automobile industries with their
suppliers, and furthermore in the container and
pipeline fabrication the profitable plasma
technique with its flexible applicability and the
cost advantages against other technologies has
found quite often high reputation.

Small and clean cutting gap on a galvanised car body
part; no burnout of the zinc layer along the plasma gap

Gap-bridging: high quality hole cutting with on  a spot
welded sheet metal

Dross-free outright cut on the B-column of a car, high
tensile steel with a tensile strength of 1500 N/mm²,
cutting speed 4.5 m/min

Dross-free ending cut on a safety member (baffle plate)
of a car body

Ending cut on a complicated three-dimensional formed
axle component of a passenger car (ahead);
Metallic clean profile cut on a CrNi-part from an
exhaust system (below)
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Scope of Application in Boiler and Tube Fabrication

The full variety of possibilities we like to explain to you on request by a detailed presentation.

Special Requirement in Shipyards

A hanging arranged robot is cutting with the
plasma torch holes into a bumped boiler ends
(bevel cut for welding seam);
after then by the tool changing system a
MAG-welding torch will be inserted for welding
the pipe socket

Fit-precise cut on a pipe socket and
on the tube notch; welding can follow
without rework

Tube cutting with an external rotation axis

In shipyards a wide variety of flat bulge sections with
constantly changing material thicknesses will be cut
under high cutting speeds cost-effectively and
precisely by plasma

In this industrial sector perfect bevel cutting is required for reducing the cost on the one hand and to
achieve a high quality on the other hand. Kjellberg plasma torches enable bevels up to 45°, sometimes up
to 60°.

A hanging arranged robot is cutting with the plasma
torch holes into a bumped boiler ends (bevel cut for
welding seam);
after then by the tool changing system a MAG-welding
torch will be insertedfor welding the pipe socket
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For the plasma cutting with robots Kjellberg Finsterwalde has developed numerous torches, ensuring for
all fields of application full use of the benefits of the plasma technology.

Profitable to use are Robot- Plasma torches

Hi Plasma Torches up to 80 AFocus

Application-oriented Plasma Torches with Swirl-Gas Technology

with straight shaft or with inclined torch heads (60° and 90°), enabling the robot to reach even at
complicated workpieces the optimal position for a perfect cut,
with 3D-consumables for perpendicular and bevel cuts up to 45° on plain plates and special
workpieces,
with shielded hose parcels including bend protection, stress relief and twist protection,
for under-water cutting (workpiece and plasma torch under water, molten material will not stick on
workpiece, important at tube cutting)

3D-Cut 80
Robot plasma torch up to 80 A, straight shaft with
acute-angled consumables; preferably used for
difficult to reach inside contours

3D-Cut 80/60°
Robot plasma torch up to 80 A, 60° angled,
flat torch head with acute-angled consumables;
preferably for cutting tubes and structural members
from inside to outside

3D-Cut 80/90°
Robot plasma torch up to 80 A, 90° angled,
flat torch head with acute-angled consumables;
preferably for tube cutting from inside to outside,
minimum diameter 80 mm

The torches of the 3D-Cut-series are
flexible in applications for cutting jobs in
hollow sections, at complex workpieces
and difficult to reach contours.
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Hi Plasma Torches up to 160 AFocus

Fine Plasma Torches up to 300 AFocus

PerCut 160-2
Robot plasma torch up to 160 A, straight shaft
with acute-angled consumables

PerCut 160-2/60°
Robot plasma torch up to 160 A, torch head 60°
angled; especially for processing structured
and narrow workpieces, cutting area will be
reached easily, low stress on robot axis

PerCut 160-2/90°
Robot plasma torch with 90°-torch head
preferably for tube section cutting

PB-S80 W-2 Robo
Robot plasma torch up to 300 A;
preferably for cutting plain workpieces and
structural steels, bevel cutting up to 45°

The comparison of the torch heads of the plasma
torches PerCut 160-2 and 3D-Cut 80 indicates the
advantages of the 3D-Cut 80 in narrow areas.



The appropriate System for your Performance

Summary of Plasma Cutting Units appointed for Robots

Cutting current
(A)

Recommended
thickness for
quality cut (mm)

Maximum
Thickness

Plasma torch

Hi
80i
Focus

4 - 80

0.5 - 18

25

PerCut 160-2
3D-Cut 80

Hi
130
Focus

20 - 130

0.5 - 32

40

PerCut 160-2
(3D-Cut 80)

Hi
160i
Focus

4 - 160

0.5 - 38

50

PerCut 160-2
(3D-Cut 80)

Fine
450
Focus

40 - 130

3 - 35

45

PB-S47 W-2

Fine
800
Focus

80 - 300

3 - 60

80

PB-S80 W-2

Fine
1600

Focus

160 - 600

30 - 110

160

PB-S151 W-2

PA-S45 W

45/85/130

3 - 30

45

PB-S45 W-2

PA-S25 W

25/45/70

3 - 15

25

PB-S45 W-2

Workpiece cable

Gas hoses

PBL
max. 55 m
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6.xx

PBA

Plasma
torch
1,5 m

PGE

N2

O2

N H2 2

N2

H2

Ar
O2

Air

Plasma gases

Swirl gases

FF

FF

FF

Configuration of a Robot Cutting Station
(For all gases, cutting of mild steel, CrNi-materials, Aluminium etc.)

The robot. cutting station will be completed by workpiece positioner, fume extraction for removal of
contaminants and safety arrangements for the personnel.

Legend:
PGE Plasmagas Control Unit
PBL Cable Set
PBA Plasmatorch Connection Unit
FF Filter / Fine filter

All plasma torches are fluid-cooled

Kjellberg-plasma cutting units are and correspond with the valid guidelines and instructions of the European Union. They are developed
and fabricated on basis of following standards and instructions: . The plasma cutting units are labelled with the and
therefore applicable to environments with increased hazard of electric shock.
The fabrication takes place according to . The factory-owned quality assurance comprises piece and cutting performance tests,
documented by test certificate.

CE-conform
EN 60974 (VDE 0544) S-sign

DIN EN ISO 9001

Our products represent a high level of quality and reliability. We reserve the rights to change design and/or technical specification during the series fabrication.
Claims of whatever kind can!t derived from this prospectus.

Plasma power source

Kjellberg Finsterwalde Plasma und Maschinen GmbH
Germany       D - 03238 Finsterwalde       Leipziger Str. 82

Phone: +49 3531 500-0      Fax: +49 3531 500-227
E-Mail: plasma@kjellberg.de

Internet: www.kjellberg.de
Copyright       2008

Kjellberg Finsterwalde Plasma und Maschinen GmbH
All rights reserved.

, , , HiFocus PGC, XL
and YellowXLife are trademarks of the Kjellberg-Foundation/
Kjellberg Finsterwalde and may be registered in Germany
and/or other countries.
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