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Shape the future: Efficient laser tube cutting

The right solution for every requirement
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TRUMPF
The world of tube processing

A market with potential

With their variety of shapes and materials, tubes can be used very flexibly — from gym equipment to furniture to
agricultural machinery. While tube designs have been used for a long time in construction, the advantages of tubes
and profiles cut by laser have become more important lately. The demand for laser cut tubes is currently growing
faster than existing manufacturing capacities.

Important applications at a glance:

. Machine and apparatus engineering
. Furniture industry and shop design
. Agricultural machinery

. Automotive industry

. Scaffolding and stage construction
. Sports und gym equipment

Today, tubes and profiles can be treated precisely using laser cutting technologies. Thanks to the TruFlow laser,
tubes and profiles can not only be treated faster, more flexibly and at a reduced rate, but new design possibilities
offer you and your customers crucial competitive advantages.
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TRUMPF
Flexibility for contour, wall thickness, profile geometry

Why laser tube cutting is so popular

Thanks to laser beams, even complex contours can be cut easily. With only a single tool — the laser — you can
process different types of material, wall thicknesses and profile geometry.

Profiles: Max. wall thickness: Material: Max. diameter:
Round, rectangular, Cut wall thicknesses of up ~ Mild steel, stainless steel Tubes with a diameter up to
square, L-shaped, U- to 8 mm without problems  and aluminum 254 mm can be laser cut

shaped, flat as well as
many other geometries
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Economical manufacturing through laser tube cutting

A convincing comparison

Conventional manufacturing:

m

N

N

stock handling stock  handling stock handling

VS.
Laser tube cutting: ——
o TruLaser Tube >

TruLaser Tube

TRUMPF

Thanks to a simplified process, organizational overhead is significantly reduced. You save time and cut expenses
for parts compared to more conventional procedures like sawing, drilling, and milling. In addition, laser tube cutting

accomodates innovative tube designs — this reduces downstream working steps.
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TRUMPF
Innovative tube designs

Thanks to efficient laser tube cutting

Laser tube cutting offers new tube design options that are not feasible with conventional methods. This reduces
working steps downstream. By using the laser, you simplify welding processes and lower the expenditure for
welding itself. Positioning aids with plugs and openings facilitate the component part assembly; coding aids prevent
assembly errors. Discover new scopes for design — whether for simple, standard connections or enhanced
constructions.

Benefits at a glance:

. Reduction of product costs

. New product design

. Process simplification

. Less organizational requirements

. Less reaction time

. Simplification and optimization of parts
. Reduction of downstream working steps
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TRUMPF
Innovative scope design

From simple to extended connections

Simple Simple Extended Kink Other Tube

Installation Aid Connections Connections Connections Designs

o ¥®

Innovative tube design increases productivity and reduces costs. In addition, part quality improves, which opens up
new options and possibilities thanks to numerous new connecting types. Innovative tube design makes it possible.
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Innovative scope for design

New options of tube designs

Simple
Installation Aid

Simple
Connections

Extended

Connections

Kink
Connections

Other Tube
Designs

= positioning
= coding

= tube-insert und tube-attachment

» angle connections

= plug-in connections
= dovetail rail
= bayonet connections

= with positioning
= with fixation

= with rounded corner

= tube-sheet connections
= bendable parts
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Simple Installation Aid

Positioning

With positioning, you can easily produce a connection between a flat
material and a tube. Thanks to positioning aids, you can complete welding
jobs more quickly and easily, among other things.

Benefits at a glance:

. Increased precision

. Lower susceptibility

. Faster joining processes

. Omission/reduction from positioning additives/application
. Reduction of welding costs thanks to spot welding

. Simple, rapid assembly

TRUMPF

Positioning system for a flat material and rectangular tube
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TRUMPF
Simple Installation Aid

Coding

Besides positioning the installation, using a coding system facilitates
an installation free from errors.

Benefits at a glance:

. Avoiding incorrect assembly; errors by false positioning are
eliminated

. Faster joining processes

. Omits/reduction of positioning additives/application
. Reduction of welding costs thanks to spot welding
. Easy and fault-free assembly

Coding system at rectangular tube
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TRUMPF
Innovative scope for design

New options of tube designs

Simple Installation  SalaSSiILl
Aid = Coding

Simple * tube-insert und tube-attachment
Connections = angle connections

= plug-in connections
= dovetail rail
= bayonet connections

Extended

Connections

= with positioning
Kink Connections = with fixation
= with rounded corner

= tube-sheet connections

Otheriube = bendable parts

Designs
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TRUMPF

Simple Connections

Tube inserts and tube attachments

Thanks to laser tube cutting, you can connect tubes and profiles easily
through insert and attachment. You will benefit from various design
possibilities — from inserts with flow rate functions to attachments for
load-bearing structures.

Benefits at a glance:

. Innovative structures and design possibilities

. Simple and quick connecting of inserts and attachments

. Inserts: custom-fit inserts reduce welding costs

. Attachments: almost any angle possible Tube constructions with flowing through functions (insert)
Load-bearing tube structures (attachment)
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TRUMPF
Simple Connections

Corner connections

The simple tube constructions for connections offer you a reduced
workload because parts can be cut optimally, even without direct bevel
cutting, for the following joining processes.

Benefits at a glance:

. Optimum utilization of material/economization, e.g. by a common
separating cut

. Simplified joining

. Less workload (ideal cut for following joining processes)

| 4
by

Simple corner connection from one rectangular tube
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TRUMPF
Simple Connections

Corner connections with bevel cutting

Thanks to high-quality bevel cuttings up to 45°, you benefit at corner
connections from optimized material use and the reduced workload. In
addition, the range of parts is increased and the end product is visually
appealing.

Benefits at a glance:

" Optimum utilization of material/economization, e.g. by a common '
separating cut

" Visibility of (welding) seams greatly reduced

" Appealing impression of the visible edges

" Maximum support area
. Even sawing constructions producible by laser

Simple corner connection with 45° bevel cutting from one
rectangular tube
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TRUMPF
Innovative scope for design

New options of tube designs

Simple Installation Sl
Aid = coding

Simple * tube inserts und tube attachments
Connections = angle connections

= plug-in connections
= dovetail rail
= bayonet connections

Extended

Connections

= with positioning
Kink Connections = with fixation
= with rounded corner

= tube-sheet connections

Other iube = bendable parts

Designs
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TRUMPF
Extended Connections

Plug connections

Plug connections are created with the help of positioning and encoding
aids. You benefit from numerous advantages that are brought by
positioning and encoding.

Benefits at a glance:
. Increased precision
. Lower error rate/incorrect assembly avoidance

. Faster joining processes

. Omission/reduction from positioning additives/application
. Reduction of welding costs thanks to spot welding

. Simple, rapid assembly

Plug connections

Plug connections
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Extended Connections

Bayonet connections

Thanks to bayonet connections components can easily interconnect and
complex fixtures can be avoided. Furthermore the laser tube cutting
offers the building of any contours of the bayonet connection.

Benefits at a glance:

Any contour can be produced according to requirements
Accurate connection of different components possible
Increased precision

Lower error rate/incorrect assembly avoidance

Faster joining processes

Omission/reduction of positioning additives/application
Reduction of welding costs thanks to spot welding
Simple, rapid assembly

TRUMPF

Bayonet connections made from round and rectangular tube

Bayonet connections made from round and rectangular tube
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TRUMPF
Extended Connections

Dovetall rail

Thanks to this innovative tube construction you can easily position
parts to each other and reduce welding.

Benefits at a glance:

. Scribing of the material can be omitted frequently and leads to
increased productivity

. Easy positioning of parts to each other; accelerated joining

process
. Self-clamping
. Increased precision

. Lower error rate

. Omission/reduction of positioning additives/application
. Reduction of welding costs thanks to spot welding

" Simple, rapid assembly

Dovetail rail construction made from rectangular tubes

LASER TUBE CUTTING, TRUMPF Werkzeugmaschinen GmbH + Co. KG 17

Design — Extended Connections



TRUMPF
Innovative scope for design

New options of tube designs

Simple Installation  SalaSSiILl
Aid = Coding

Simple * tube inserts und tube attachments
Connections = angle connections

= plug-in connections
= dovetail rail
= bayonet connections

Extended

Connections

= with positioning
Kink Connections = with fixation
= with rounded corner

= tube-sheet connections

Otheriube = bendable parts

Designs
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TRUMPF
Kink Connections

With positioning

Kink connections with positioning offer you a quick connection with just
one part. This innovative connection type can be disposed at many tube
types.

Benefits at a glance:

. Connections of only one part possible; part count per assembly is
reduced

. Contouring freedom

. Incorrect assembly avoided, increased repetition accuracy

. Reduction of welding costs thanks to spot welding

. Connection of only one part possible

. Diverse tube types useable (round, rectangular)

Kink connection made from a rectangular tube with positioning
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Kink Connections

With fixation

In contrast to easy kink connections, this construction type offers
another feature. Thanks to a so-called “nose” the kink can be fixed,
thereby keeping the component in the right position before and after
bending.

Benefits at a glance:

Simplified joining

Flexible contours possible

Error reduction: Thanks to interlock from the nose, the component
stays in the right position before and after bending

Repetition accuracy: every part is kinked correctly

Connection of only one part possible; part count per assembly is
reduced

Reduction of welding costs thanks to spot welding

Diverse tube types useable (round, rectangular)

TRUMPF

Kink connection made from a round tube with fixation
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TRUMPF
Kink Connections

With rounded corners

Kink connections with rounded corners open up a new range of parts to
you. This innovative tube design offers round design corners — in tube
or in profile.

Benefits at a glance:

. Appealing design

. Less risk of injury thanks to rounded corners

. Simplified joining

. Flexible contours possible

. Error reduction

. Repetition accuracy: every part is kinked correctly

. Connections of only one part possible; part count per assembly is
reduced

. Reduction of welding costs thanks to spot welding

. Diverse tube types useable (round, rectangular)

Kink connection made from a rectangular tube with rounded corner
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TRUMPF
Innovative scope for design

New options of tube designs

Simple Installation  SalaSSiILl
Aid = Coding

Simple * tube inserts und tube attachments
Connections = angle connections

= plug-in connections
= dovetail rail
= bayonet connections

Extended

Connections

= with positioning
Kink Connections = with fixation
= with rounded corner

= tube-sheet connections

Otheriube = bendable parts

Designs
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TRUMPF

Other Tube Designs

Tube-blank connections

Tube-blank connections offer the quick and easy joining of sheet metal
parts and tubes. The individually designed nose provides the possibility
of a fixation and in addition it can assume a coding function.

Benefits at a glance:

. Custom fit connection of sheet metal parts and tubes

. Easy fastening of individual mounting devices

. Nose makes fixation simple

. Assembly of coding function (performed by the nose)

. Flexible part design possible

. Accurate angle alignment for welding jobs; no auxiliary device
needed

. Reduction/exclusion of assembly errors

. Simple, rapid assembly
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TRUMPF

Other Tube Designs

Smart designing

Using the large range of innovative tube designs and parts, you can benefit from the new possibilities offered by the
wide range of design options.

Bendable tube elements Ideal material utilization Maximum simplification

Alternative to bending: Tube with integrated cover:
Flexible cable conduit cut from one tube. “Bending” parts cut from one tube. Tube closing made from a single part.
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Use the potential (application example 1/2) -

Cost and time benefits

Laser tube cutting and the innovative tube designs save you time and money. Cut holes or complex contours and
longer tubes in one working step. Save intermediate steps like storing, handling, and tool change and reduce
downstream work, such as deburring, welding, or assembly.

Laser constructed, suitable with kink connections

Conventionally welded from two single parts - WIH )
and added positioning aid
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TRUMPF

Use the potential (application example 2/2)

Profitability comparison on the basis of a sample calculation

With our sample part you save half of time and one third of costs by the laser tube cutting.

|
Konstruktion, Programmierung/Auftrag IS | Cor:jven_tlonal
Construction, programming/order [ | | production o
_ | | “ (sawing, milling,
Bearbeitung SRS RI < drilling)
Processing | |
Zwischenhandling, Nacharbeit - (1818 <« :
In between handling, rework
Stundensétze
Hourly rate
|
Gesamtzeit pro Teil |
Total time per part | |
Kosten pro Teil |
Costs per part | Laser tube cutting
0% 50 % 100 % 150% [ with TruLaser
Tube

The advantages of positioning aids and noses are not considered in the sample calculation.
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TRUMPF
The potential of TruLaser Tube

So that the access in tube processing will lead to success

1. Tell your customers about the new possibilities made available with tube design. With active marketing, the
demand for laser cut tubes can be increased clearly.

2. Use the newly acquired knowledge and hold an active dialogue about the innovative design and production
possibilities with your customers.

3. Because of the high variety of materials in tube processing, tube storages are rare. Instead, cultivate a good
relationship to tube suppliers, who can supply you with the necessary unprocessed materials.

TruLaser Tube 5000 TruLaser Tube 7000
Productive all-round machine Flexible high-end machine

T -

The authentic and productive all-round The machine proves a high flexibility and
machine replaces conventional offers with its large part range new
manufacturing methods and offers the application areas of tube cutting.

perfect access to tube cutting.
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Tubes prefer TRUMPF [ ]

Everything from a single source

As the global market leader in laser manufacturing technology, TRUMPF offers the best and easiest entry to the
world of laser tube cutting. We can provide everything you need: machines, lasers, automation, software and
services. We offer a wide range of product choices for processing sheet metal and tubes, accompanied by the
support of our extensive international service network. Our innovative technology enables us to offer the most
economic solution for every application. Using machines that are easy to operate, you can speed up cutting
operations and still be assured of best-quality parts. At the same time you can benefit from the advantages of laser
processing, specifically the ability to cut contours of any geometry in a wide variety of materials and wall

thicknesses.
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TRUMPF competence

Our know-how — your success

Training —workshop in parts design

1.

ok e

Acquire knowledge and ideas for cost-efficient part design.

Apply concrete knowledge directly to customer parts in line with the workshop.

Get insight into current manufacturing methods for flexible tube processing.

See immediate reduction of part costs by implementing workshop information.

Flexible product program and individual consultation by TRUMPF.

Consultation — application consultation

1.

o ke

Direct consultation on location by TRUMPF specialist.

TRUMPF know-how directly at machine level and/or production process.
Improvement of part quality and assembly.

Increasing of productivity and availability of your TRUMPF machines.
Optimization of technology parameters, tool use, and sheet layout.

Realize the full potential of machine and programming software.

TRUMPF
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TRUMPF
Contact

TRUMPF Werkzeugmaschinen GmbH + Co. KG
E-Mail info@de.trumpf.com
Homepage www.trumpf.com
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