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Introduction to the project

Flexible and cost-effective innovative manufacturing of complex 3D-bent tubes
and profiles made of high-strength steels for automotive lightweight structures
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Agenda =
Tuesday, October 13th | L ‘

13:007 13:30 welcome and snhack

13:307 15:00 project introduction, overview of WP1 i1 WP6
introduction of the project partners (10 min each)

15:0071 15:45 discussion of the grant agreement

15:4571 16:00 coffee break

16:007 17:00 guided tour of the IUL Laboratory, presentation of the
bending processes used in the ProTuBend project

17:007 18:30 discussion of WP1, definition of the technological
requirements and the demonstrator

18:30 transportation to the Mercure Hotel in Dortmund

20:00 dinner

Agenda
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~Wednesday, October 14th | l- \

Location:

08:30

09:0071 09:15
09:157 10:45
10:4517 11:00
11:0071 12:00
12:0071 13:00
13:00

Room 219 of the GBIV, TU Dortmund,
Baroper Str. 301, 44227 Dortmund, Germany

pick up from Mercure Hotel, transportation to the IUL
summary of the results of the WP1 discussion
discussion of WP2 tasks 2.1 7 2.3

coffee break

discussion of WP2 tasks 2.4 7 2.7

further proceeding

lunch

Agenda



Summary of the Project |U|_

¢ Profiles and tubes from new steel grades are important for the realization
of ultra-light component structures with contour complexity in automotive
iIndustry.

¢ An unsolved problem so far is the cost-effective and reliable
manufacturing of these components.

¢ The aim of the project is to advance two new forming processes for an
iIndustrial use capable of forming and bending load-optimised 3D-tubes
and profiles made of high- and ultra-high-strength steel.

¢ These processes (3D-profile bending and incremental tube forming) offer
the opportunity of a free selection and reliable manufacturing of the
bending contour.

¢ The superposition of stresses increases the process stability and
predictability by minimization of springback.

Summary
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State of the Art of 3D-Profile Bending | L

¢ Different machine concepts available in industry.

¢ Stretch bending is the most suitable procedure to bent profiles three-
dimensionally. Mainly used in automotive industry for mass production

Advantages:

¢ The material is completely plasticized during stretch bending by means of
a tensile device stretching the profile in the longitudinal direction

¢ This stress superposition leads to reduced cross-sectional deformation
and springback

¢ high shape and measurement accuracy as well as high reproducibility

Disadvantages:

¢ Low flexibility (for each profile, a new tool is necessary)

¢ Variations in material properties and cross-section must be low

¢ Very expensive tools and machines

¢ Increasing costs when bending long profiles and large cross sections

State of the art
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State of the 3D-Freeform Bending of Tubes | L

¢ Different machines based on a similar principle of kinematic shaping

¢ The tube is pushed by means of a pusher through a fixed bending tool and
through a movable die and bent by a given motion of the die at a simultaneous
feed-in motion of the longitudinal tube axis

¢ Well known machines: Hexabend, Nissin, MiiC, and TKS-MEWAG
Advantage:

¢ A tool change is not necessary when changing the bending contour
Disadvantages:

Relatively high forming forces

Cross-sectional deformations and friction problems at the deflecting dies
Problem of predicting the tube bending contour, low process reliability
Only bending of tubes with constant diameter is possible

Use of high- and ultra-high-strength steel is problematic
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No targeted adjustment of variable material characteristics over the tube
longitudinal axis

State of the art
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Principle of the New 3D-Bending Process | L

Profile transportation axis ¢ — |} Transportation

roll

Torsion bearing:

! Potentials of the new process
axis (,

A 3D-bending operations are
possible

A Evolutions of roll bending, so

Compensation _
no pusher system is needed

axis of the

bending head A Low cost tooling

A Profile leaves the process

Cross section always in the same plane, so

example | | | online measurement is possible
|
\ A Unsymmetrical cross sections
can be bent because of defined

i superposition of torsion
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moments with the forming zone
Adjustment of the bending plane by superposed torsion moment

International patented

TSS-bending
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New Machine Set-Up (TSS-Bending) | L

Hydrostatic supported
lunette-based bearing

6-Roll unit about 3000 Nm

Bending axis 50 kN

N
Torsion axis about 2000 Nm  Adjustable Bending head
A Bending moment about 21000 Nm

A Roll-based drive allows appliance at the end of continuous
production processes, e.g. at the end of a roll forming mill.

A Torsion stress superposition by induced difference between (i1 and

uz. International patented

TSS-bending



