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The main objective of the ‘Innovative stainless steel applications in transport vehicles’
INSAPTRANS project was to disseminate the technical knowledge and application expe-
rience from two recently finished ECSC/RFCS-funded research projects, ‘Stainless steels
in bus constructions’ (‘Stainless steel bus’) and ‘Development of lightweight train and
metro cars by using ultra high strength stainless steels’ (DOLTRAC).
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The main project task was the preparation of a design handbook from the results data of
the underlying projects, demonstrating the full potential of, and giving guidelines for, the
application of safe and lightweight stainless steel structures in ground transport applica-
tions. The handbook was distributed, and is still available to the public free of charge in
both paper and electronic forms.

The second major activity was arranging a series of six regional seminars with European-
wide coverage once the manual was completed. The target groups covered the whole
ground transport industry sector and service supply chain in Europe. After the seminars,
a workshop on an invitation basis was arranged for reviewing the seminar feedback,
establishing networking actions among the European players on the field, and compos-
ing future R & D initiatives.

The INSAPTRANS project as a whole was a success. All the major objectives were
reached within the originally planned schedule and budget. The impression from the
events was that the handbook was extremely well received by the participants. The posi-
tive attitude to the seminar arrangements and programmes could be seen especially in
the feedback questionnaire results.
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1. ABSTRACT

The main objective of the “Innovative stainless steel applications in transport vehicles” INSAPTRANS
project was to disseminate the technical knowledge and application experience from two recently fin-
ished ECSC/RFCS funded research projects, “Stainless steels in bus constructions” (STAINLESS
STEEL BUS) and “Development of lightweight train and metro cars by using ultra high strength
stainless steels” (DOLTRAC).

The main project objective was the preparation of a design handbook from the result data of the under-
lying projects, demonstrating the full potential of and giving guidelines for the application of safe and
lightweight stainless steel structures in ground transport applications. The handbook was distributed,
and is still available to the public free of charge in both paper and electronic forms.

Second major objective was to arrange a series of six regional seminars with European wide coverage
once the manual was completed. The target groups covered the whole ground transport industry sector
and service supply chain in Europe. After the seminars, a workshop on invitation basis was arranged for
reviewing the seminar feedback, establishing networking actions among the European players on the
field, and to compose and evolve future R&D initiatives.

The INSAPTRANS project as a whole was a successful one. All the major objectives were reached
within the originally planned schedule and budget. The impression from the seminars was that the re-
ceiving of the handbook was extremely positive among participants. The positive attitude to the seminar
arrangements and programmes can be seen especially in the feedback questionnaire results.






2. FINAL SUMMARY

This report summarises the actions taken and results achieved in the RFCS project ““Innovative stainless
steel applications in transport vehicles” (INSAPTRANS: contract RFS2-CT-2007-00025). INSAP-
TRANS was a Type 2 project, i.e. its main function was not to produce new research results, but to dis-
seminate the result data of two earlier research projects. Hence also the relatively short duration of 18
months, which resulted in extremely intensive project work, especially during the last six-month period.

2.1. INTRODUCTION AND PROJECT PARTNERS

The main objective of the INSAPTRANS project was to disseminate the technical knowledge and ap-
plication experience resulting from two recently finished ECSC/RFCS research projects, namely
“Stainless steels in bus constructions” (STAINLESS STEEL BUS: contract 7210-PR-176), and “Devel-
opment of lightweight train and metro cars by using ultra high strength stainless steels” (DOLTRAC:
contract 7210-PR-363). The primary tool for realising this dissemination task was the compilation of a
handbook on advanced lightweight stainless steel structures in ground transport vehicles. It summarises
the vast amount of result data that was generated and reported in the above research projects. Following
the printed version, the handbook was also made available in electronic format.

The dissemination function of the handbook was supported by a series of six regional seminars across
the European Union. Furthermore, a workshop followed the seminars for reviewing the seminar feed-
back and establishing networking actions among the European industrial, research and academic players
on the field. Another aim of the workshop was to compose and evolve future R&D initiatives in the
area.

The project consortium consisted mainly of partners involved in the original research projects. In addi-
tion to project partners, Helsinki University of Technology carried out remarkable work especially in
WHP?2 as a sub-contractor to Outokumpu (5). The INSAPTRANS partners were the following:

Contractor 1: VTT Technical Research Centre of Finland (co-ordinator)

VTT Technical Research Centre of Finland is an impartial expert organisation. Its objective is to de-
velop new technologies, create new innovations and value added thus increasing clients' competitive-
ness and competencies. VTT produces research, development, testing and information services to public
sector and companies as well as international organisations.

With its staff of 2800 experts VTT provides high-end technology solutions and innovation services.
From its wide knowledge base, VTT can combine different technologies, create new innovations and a
substantial range of world class technologies and applied research services. Through its international
scientific and technology network, VTT can produce information, upgrade technology knowledge, cre-
ate business intelligence and value added to its stakeholders.

Contractor 2: OCAS N.V.

OCAS is one of the two research laboratories located in Belgium for the domain "Industry™ of the Arce-
lorMittal Group. The research centre is located close to the ArcelorMittal Gent production facility.
OCAS was founded in 1988, and the laboratory was opened in September 1991. OCAS has more than
100 employees (from 10 different countries) of which more than 2/3 has a university degree. The re-
search areas cover various types of steel substrates used for non-automotive applications, such as elec-
trical steels, steels for tubes and pipes, enamelling steels and stainless steels.

The most sophisticated equipment is available to characterise the physical, chemical and electrochemi-
cal properties, the mechanical properties and the microstructural features of processed steels. Further,
OCAS has a broad experience in organic, metallic and enamelled coatings. An extended coating labora-
tory is available for application and quality testing of the various types of coatings.



Contractor 3: Centro Sviluppo Materiali (CSM) S.p.A.

CSM is a leading centre for applied research with extensive experiences on the steel innovation, FEM
numerical simulation and forming techniques. The Centro Sviluppo Materiali (Material Research Cen-
tre) was founded in 1963 in reply to the Italian Steel Making and Steel Using Industries’ request. The
purpose of CSM is to carry out research on science and technology, and to promote industrial activities
in the field of material innovation and know-how development for the steel industry and for other high
technology industries.

CSM s also involved in technology transfer operations, consisting mainly of the design and develop-
ment of innovative pilot plants and software prototype developing, improving production, reducing en-
vironmental impact and developing materials and products. CSM carries out research and development
in close collaboration with the Government, European and International agencies, industries, universi-
ties and other supporting institutions.

Contractor 4: Euro Inox ASBL

Founded in its present structure in 1999, Euro Inox is the European market development association for
Stainless Steel. The members of Euro Inox include European stainless steel producers, national stainless
steel development associations and development associations of the alloying element industries. A
prime objective of Euro Inox is to create awareness of the unique properties of stainless steels and to
further their use in existing applications and in new markets. To assist this purpose, Euro Inox organises
conferences and seminars, and issues guidance in printed form, and electronic format, to enable design-
ers, specifiers, fabricators, and end users, to become more familiar with the material. Euro Inox also
supports technical and market research.

Contractor 5: Outokumpu Stainless Oy

Outokumpu Oyj is an international stainless steel company operating in some 30 countries and employs
8 500 people. The group’s headquarters are located in Espoo, Finland. Stainless steel production exists
in Finland, Sweden, UK and in the US having a wide range of stainless steel products including hot and
cold rolled, precision strip, tubular and long products together with a comprehensive range of fittings,
flanges and welding consumables. Customers are in a wide range of industries ranging from the process
industry and industrial machinery to building, construction and electrical industry, transportation, elec-
tronics and information technology, as well as catering and households industries.

Tornio Research Centre (TRC) is locating in a heart of Outokumpu Tornio Works, which consist of an
integrated stainless steel manufacturing process from mine to finished stainless steel flat products. Lat-
est production technology brings an advantage when new process routes and products are developed.
TRC employs 130 persons and it is one of the two main research units in Outokumpu.

Contractor 6: Acerinox S.A.

Since it was founded in 1971, Acerinox has launched into operation one of the most complete and up-
to-date industrial works in the world for stainless steel products. Palmones works has become one of the
few integrated facilities of this speciality. At present Acerinox is one of the most important flat product
stainless steel manufacturer with a melting shop production of some 2.2 million tons in 2005 and a staff
of 6695 employees, distributed among the Spanish, American and South African plants.

In the Palmones — Los Barrios factory, there are currently 2400 employees, 60 of whom belong to the
R&D Laboratories, including almost 40 university graduates. The company follows policy of continu-
ous improvement in its production facilities, supported by the development of new and improved steels
and applications by the R&D group, within European and Spanish research project frameworks.

Contractor 7: Ugine & ALZ Belgium N.V., currently ArcelorMittal Stainless Europe

ArcelorMittal Stainless Europe represents group’s European companies producing flat stainless steel
products. AMSE employs more than 5000 people all over Europe. A great majority of the more than 1
million tonne annual production is sold in Europe. The group consists of four mills (France and Bel-
gium) and eight service centres with sales offices in all major European countries.



AMSE produces a complete range of products for the main stainless steel markets (household, automo-
tive, industry, building). Other business units producing stainless steel products are located in Europe
(tubes, long products, special alloys, precision rolled products, quarto plates) and Brasil (flat products).
AMSE has a research centre dedicated to stainless steel, located in Isbergues, France employing 60
people.

2.2. PROJECT OBJECTIVES

The main objective of the INSAPTRANS project was to disseminate the technical knowledge and ap-
plication experience from two recently finished ECSC/RFCS funded research projects, namely
“Stainless steels in bus constructions” (STAINLESS STEEL BUS) and “Development of lightweight
train and metro cars by using ultra high strength stainless steels” (DOLTRAC). The primary tool for
realising this task was the compilation of a handbook on advanced lightweight stainless steel structures
in ground transport vehicles. More specifically, the originally planned ways and means were:

e Preparation of a design manual from the result data of the two above projects, showing the full po-
tential of and giving guidelines for the application of safe and lightweight stainless steel structures
in ground transport applications. All the relevant aspects for the realisation of such structures were
to be covered, e.g. materials, joining, forming, mechanical testing, crash experiments and simula-
tion and corrosion, as well as design. A special emphasis was put on the product life cycle cost and
environmental impact effects. The manual has been distributed European wide in both paper and
electronic forms.

e Supplementing the base ECSC/RFCS project data with the latest state-of-the-art from relevant na-
tional and European projects. Although both the original projects have been finished recently, re-
lated public research work has been carried out in other programmes in Europe as well. Reviewing
these results will increase the coverage and value of the manual. Some demonstration LCC calcula-
tions based on the projects” result data were carried out and used as examples in the handbook as
well.

e Arranging a series of regional seminars European wide coverage once the manual has been com-
pleted. The target groups cover the whole ground transport industry sector (passenger, freight, spe-
cial vehicle) and service supply chain (train and metro cars, road vehicle chassis and powertrain,
body, end users) in Europe. National stainless steel development associations, working together
with Euro Inox, were involved to assist in the seminar arrangements and marketing. Following the
seminars, a workshop on invitation basis was arranged for reviewing the seminar feedback and es-
tablishing networking actions among the European industrial, research and academic players on the
field to compose and evolve future R&D initiatives on the area.

2.3. COMPARISON BETWEEN PLANNED AND ACCOMPLISHED WORK

When reviewing the work accomplished during the project to the work plan and objectives indicated in
the original proposal, it can be said that all the major goals were reached in INSAPTRANS. The tight
project schedule caused some heavy pressure for the consortium in the realising of especially WP3
“Revision and publication” of the handbook paper version. Still, the handbook was available for distri-
bution from the very first seminar, as originally planned. The schedule did, however, reduce the time-
frame available for the final graphics design, which in turn reflected in the cost as well.

Another effect of the short time frame available was probably the number of workshop participants that
remained below to what was anticipated. A longer interval between the seminars and workshop would
probably have been beneficial. On the other hand, one must not neglect the effect of abruptly changing
economic situation towards the end of 2008 on the ability and willingness for prime cost travelling to
such an occasion either.

2.4. DESCRIPTION OF ACTIVITIES AND DISCUSSION

In the following, only a brief summary of the activities and deliverables will be done on task-by-task
basis. More exhaustive descriptions can be found in later parts of this report.



Handbook manuscript preparation (WP1)

The main handbook target group was identified as designers that should be made aware of the possibili-
ties that the new stainless alloy developments on one hand, and the advanced modern manufacturing
methods on the other, offer in transport vehicle constructions. The most essential mission of the hand-
book was defined as the ability to summarise the large amount of project data in a condensed form for
the target group to adopt.

Bearing these facts in mind, the preparation of the manuscript for the handbook on the application of
advanced lightweight stainless steel structures in ground transport vehicles was started by gathering the
background data, i.e. the original project results from the STAINLESS STEEL BUS and DOLTRAC
projects. In the first phase this included only the material of the project final reports, but later on more
detailed result data were made available by the original partners as well.

Responsible partners were named for each handbook chapter that led the first draft manuscript prepara-
tion and asked for contribution from other partners involved. The mainline was that the partners” con-
tributions concentrated on topics they were involved in the original projects, i.e. on their core expertise
areas. However, comments were naturally given on other areas as well. The final deliverable was a draft
manuscript — including the WP2 supplement data — that was forwarded to further processing in WP3
that eventually resulted in the final 125 page paper copy handbook.

Project data supplement (WP2)

The activities to update and supplement the underlying project data with the most recent published re-
sults were launched parallel to the original data processing of WP1. Special emphasis was put on novel
steel grades and conditions for transport solutions, requirements and standards needed by ground trans-
port manufacturers, life cycle cost (LCC) analyses and fire resistance advantages of stainless steel, es-
pecially as compared to aluminium.

Simultaneously, the work on the new LCC/LCA calculations based on the latest LCI data was carried
out by the subcontractor HUT supported by Outokumpu, VTT and CSM experts. The revised calcula-
tion and other life cycle related work was edited and included in the handbook manuscript in WP1 ac-
cording to the original project plan and schedule. CSM produced an exhaustive compilation of the exist-
ing relevant stainless steel product standards with their latest version updates. The compilation was used
as the base for further editing work and was eventually adopted into the manuscript and further into the
handbook.

Several ongoing or recently finished projects were identified in both national and EU research pro-
grammes that provided the handbook with valuable supplementary data, although with some limitations
with respect to publicity. Valuable data was adopted on, e.g. the fire resistance of stainless steel. Fur-
thermore, some additional proprietary data was also identified by producers that was processed for in-
clusion in the handbook.

Manuscript revision and handbook publication (WP3)

Following the final manuscript editing, the content of the handbook was reviewed by all project part-
ners for final approval. An additional grammar and style check was carried out for the manuscript by a
native English speaking professional. In this way the readability was improved, too. Euro Inox provided
expertise for the printing of the handbook. Because of time constraints, the production of the printing
files could not be left to a graphic design house, as originally planned. Instead, it was performed in-
house by Euro Inox. The handbook was also converted into a CD-ROM that can be downloaded or re-
quested as a physical copy from Euro Inox website. In addition to the text identical to that in the paper
version of the handbook, the seminar and workshop presentations are also included in the electronic
version.

A uniform project graphic scene was prepared by a professional graphic designer for the handbook and
other communication activities. This included the cover design of the printed and CD versions of the
handbook, project letterhead and presentation templates for the seminar marketing and presentation
preparation in WP4.
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The dissemination of the printed handbook was carried out by Euro Inox. A copy of the handbook was
handed out to all seminar participants. Additionally, a database with contact information of relevant
people in transport industry was constructed and a campaign was carried out marketing the seminars
and announcing the availability of the handbook from Euro Inox free of charge. By the end of the pro-
ject, more than 1 000 copies of the handbook were disseminated European wide. As free copies are still
available through Euro Inox website, the process is ongoing, although the project is finished.

Regional dissemination seminars (WP4)

The main purpose of the seminars was obviously to disseminate knowledge on the use of stainless steels
in transport applications, but they were also seen as very important occasions and opportunities to cre-
ate and gather new ideas and contacts. The division of responsibilities in seminar arrangements was
agreed upon already during the project kick-off together with the provisional locations and schedules.
Only minor adjustments were made later on to improve the coverage. The seminars were tailored ac-
cording to local needs and audiences. This meant that there was only one “compulsory” presentation
dealing with the project and handbook, and the invitation of local speakers was encouraged. All the six
seminars were held during an intensive three weeks” period from late September to mid-October.

The seminars were marketed with a press release that was sent out by Euro Inox to more than 70 pub-
lishing houses and also displayed on the Euro Inox web site. Additionally, circular letters were used for
promotion together with additional communicative efforts, e.g. press releases and web news page en-
tries, by the INSAPTRANS partners and the national stainless steel development organisations.

The gathering of feedback from all the six seminars was seen extremely important. A short and compact
questionnaire similar in contents and exterior was prepared and used for each seminar to collect com-
mensurate feedback. In some cases the forms were translated into the local language to avoid ambigu-
ity. Based on the questionnaire results, the seminar series was successful from the audience point of
view. From organisers” angle, the number of participants in some seminars might have been higher, but
the overall result was more than satisfactory. Noteworthy is, that three of the seminars — Germany,
France and Poland — were also subjects of subsequent national magazine articles that improved the me-
dia visibility of the project considerably.

R&D networking and foresight workshop (WP5)

The workshop date was to be fixed earliest possible to be able to invite the appropriate participants in
due time. The workshop was arranged on an invitation basis. All the partners delivered their proposals
for workshop participants to CSM that were complemented with the people who had expressed their
interest in workshop attendance in the seminars. This resulted in an invitation list of almost 100 names.

The workshop programme was constructed to allow time for discussion among the participants. Three
major topics were selected for keynote addresses, each followed by a discussion. A summary of the
workshop was prepared for the final discussion. Some of the topics rose in the final discussion — part of
them originating from the seminar feedback — were:

e More studies needed on crashworthiness of materials (and structures)

o Need for prefabricated stainless steel components, e.g. rolled or extruded profiles, their properties
Fire safety: shielding of critical components, e.g. fuel tanks, fire resistance of lightweight structures,
simulations and testing of fire safety, e.g. in tunnel fire

Mechanical joining and adhesive bonding of stainless steels, dissimilar material welds

Design of welded details for fatigue: large scale testing, spot welded structures, etc.

Spatial analysis for sandwich constructions (torsion and stability)

Repairability of the new lightweight stainless structures

It was noticed in the meeting that the number of participants was disappointing. The abrupt change in
the economical situation may have contributed in this, but also the time gap between the seminars and
the workshop may have been too short — a couple of months™ maturing time might have produced dif-
ferent results from the workshop point of view. On the other hand, the total time available for this type
of dissemination project was also limited. Still, it can be concluded that the level of discussion in the

11



workshop was high enough to at least partially compensate for the small number of It can be summa-
rised from attendees.

2.5. SUGGESTIONS FOR FUTURE SEMINARS AND PROJECTS

Seminar — or workshop — advance marketing for focused target groups well in advance is vital
for the arrangement of a successful event. To accomplish this, effective utilisation of local
players, e.g. trade associations, market development organisations and producers” own market-
ing organisation provide a tool that should be taken advantage of. This was done also in
INSAPTRANS but the marketing efforts should have been earlier and better focused.

The optimal duration of seminars would probably be ¥ to % days, because a full day may re-
strict the participation from a distance. To make the events more attractive, some kind of small
scale foyer exhibition with physical examples of novel structural solutions and other research
results available, combined to a small session of research project posters might be appropriate.
However, care should be taken on “neutrality” of such side events: the new developments
should not be too obviously labelled to only one producer or brand, but be rather presented by,
e.g. research organisations.

For similar type of projects, the scheduling is critical. Even if extended by 50% like in the case
of INSAPTRANS, the RFCS set maximum duration of 12 months for a Type 2 dissemination
project is extremely short. This means the project activities must be launched, i.e. the project
kick-off should take place as early as possible. In this respect, midsummer is not the best pos-
sible slot for the project launch. An earlier kick-off in, e.g. March — April, or a later one in Sep-
tember — October might be more efficient: the project start would be more intensive and the
partners could perform their own tasks and responsibilities independently over, e.g. longer
holiday seasons.

As for the project consortium, the presence of several major steel producers is definitively a
great benefit. Furthermore, the participation of a partner specialised in publication and promo-
tion, in this case Euro Inox, was an enormous advantage for a project with publications and
public events as major deliverables. These areas are typically not the strongest expertise of re-
search organisations.

2.6. CONCLUSIONS

It can be summarised from the above short description of activities that the INSAPTRANS project as a
whole was a successful one. All the major objectives were reached within the originally planned sched-
ule and budget. However, the challenges introduced by the tight project schedule were further empha-
sised by the holiday season preceding the six seminars and the workshop. In practise this meant that the
overall time frame was perhaps too narrow to accommodate all these events. The consortium felt that
especially the degree of workshop attendance suffered from this.

The final physical deliverables, i.e. the handbook and the CD-ROM were produced in time to be used
both during the project and to be kept available after its closure. Because the participants only received
their handbook copies in the beginning of a seminar, and had thus no time to get properly acquainted
with it, no feedback was asked for either. Still, the impression among the consortium members in the
seminars was that the receiving among participants was extremely positive.

The positive attitude to the seminar arrangements and programme can be most clearly seen in the feed-
back questionnaire results. The average of all marks given on a scale on 1 to 5 was 3.7, which has to be
considered as an extremely satisfactory result. Furthermore, the activity of the audiences in the form of
questions and discussions revealed that the subject was regarded both very interesting and important.
The media visibility of the project in conjunction of three seminars is also noteworthy.
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3. DESCRIPTION OF RESULTS

3.1. WP1 - HANDBOOK PREPARATION: leader VTT (1)

3.1.1. OBJECTIVE

e Preparation of the manuscript for the handbook on application of advanced lightweight stainless
steel structures in ground transport vehicles

3.1.2. ACTIVITIES

The preparation of the manuscript for the handbook on the application of advanced lightweight stainless
steel structures in ground transport vehicles in WP1 was started by gathering the background data, i.e.
the original result data from the STAINLESS STEEL BUS and DOLTRAC projects. In the first phase
this included only the material of the project final reports, but later on task and intermediate reports and
other more detailed result data were made available as well.

An outline for the handbook construction was created for and edited in the kick-off meeting. A prelimi-
nary structure as well as a draft table of contents were agreed upon to be used as a basis for the manu-
script. Furthermore, responsible partners were named for each handbook chapter that led the first draft
manuscript preparation and asked for contribution from other partners involved. The mainline was that
the partners” contributions concentrated on topics they were involved in the original STAINLESS
STEEL BUS and DOLTRAC projects, i.e. on their core expertise areas. However, comments were natu-
rally encouraged to other areas as well.

Practical arrangements were also required to facilitate efficient processing of the large selection of
source data. One of the most important ones was establishing an interactive environment for manuscript
editing with sufficient version control. The VTT document handling system that may be set to enable
restricted access from outside VTT as well, was selected for a processing platform. All the original data
was uploaded in the system and thus made available for all the partners for reviewing and editing. Fur-
thermore, a common document template was prepared by the WP leader to be used in the manuscript
construction.

The focus and emphasis of the handbook were discussed intensively in the project kick-off. It was con-
cluded that the main target group was designers, who were to be made aware of the possibilities that the
new stainless alloy developments on one hand, and the advanced modern manufacturing methods on the
other, offer in transport vehicle constructions. Once the designer realises the potential, he needs to be
provided with the relevant cost and especially life cycle data to justify the use of stainless from both
technical and economical viewpoints in practical transport applications.

The most essential mission of the handbook was defined as the ability to summarise the large amount of
project data in a condensed form for the target group to adopt. Thus, care was to be taken when decid-
ing what to include in the handbook and what to leave out — and also when preparing appropriate refer-
ences to the project reports and other original data for those wishing to deepen their knowledge.

All partners had their own responsible areas that they had been concentrating in during the original pro-
jects. For practical reasons, i.e. in order to have the printed handbook ready for distribution during the
local seminars, a deadline for the manuscript was set to allow enough time for final editing, graphic
layout, language check, etc. Reaching this goal required two technical meetings that were not antici-
pated in the original project proposal.

The final deliverable of this work package was a draft manuscript — including the WP2 supplement data

— that was forwarded to further processing in WP3 that eventually resulted in the final 125 page paper
copy handbook. An overview of the contents can be found in the following Table 1.
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Table 1. The table of contents of the final handbook manuscript.

1 Introduction: Stainless steels in transport vehicles
1.1 Rail applications history
1.2 Current rail applications
1.3 Bus and coach applications
1.4 Future potential
2 Materials
2.1 Material grades
2.2 Delivery conditions
2.3 Mechanical behaviour and design values of properties
- Project material tensile properties, Design values and physical properties of stainless steels
2.4 Anisotropy of cold formed stainless steel materials
25 Corrosion properties
- Atmospheric corrosion, De-icing and dust control chemicals, Corrosion resistance
evaluation, Corrosion test results, Corrosion test summary
2.6 Stainless steel high temperature mechanical properties: fire resistance
2.7 Selection of materials
- Structural applications, Forming applications, Summary
3 Lightweight structures and design
3.1 Stainless hollow section structures
- Manufacture of hollow sections, Structural design aspects for hollow section joints
3.2 Sandwich panel structures
- Design principles of sandwich panels, Panel cross section, Elastic response, Strength and
deflection criteria, Structural optimisation, Design tools, Special issues in all-steel sandwich
panel design
4 Manufacturing issues in lightweight structures
4.1 Bending of high strength stainless steel sheets
- Verification of minimum sheet bending radius, Determination of sheet springback behaviour,
Guidelines for bending ultra high-strength stainless steel
4.2 Tube bending
- Types of mechanical tube bending processes, Springback model, Rectangular tube bending
results, Design guidance for three-roll tube bending
4.3  Welding and joining
- Arc based welding processes, Laser based welding processes, Resistance welding,
Adhesive bonding
5 Properties of lightweight structures
5.1 Welded joint properties
- Static strength, Fatigue and corrosion fatigue strength
5.2 Sandwich panel mechanical properties
- Four-point bend testing of full-size panels, Three point bend testing of panel sections,
Summary and conclusions
5.3 Lightweight structure crash properties
- Side impact tests, Tubular frame crash tests, Panel compression and crash testing
6 Life cycle issues
6.1 Effect of vehicle weight on life cycle cost
6.2 Environmental effects of bus-frame materials
6.3 Life cycle cost evaluation of bus-frame materials
6.4 Summary
7 Summary
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3.2. WP2-SUPPLEMENT DATA: leader OCAS (2)

3.2.1. OBJECTIVES

e Supplementing the base ECSC/RFCS project data with the latest state-of-the-art from relevant pro-
jects

o Related public research work carried out both on national and European level

e Demonstration LCC calculations based on the projects” result data to be used as examples in hand-
book
—> Increase of the coverage and thus value and substance of the manual

However, during the execution of the project the activities with respect to materials develop-
ment were focused more in detail on two issues: (i) novel stainless grades for material cost re-
duction and stabilisation, and (ii) on the extended delivery condition range, i.e. high degree of
cold forming resulting in enhanced mechanical properties.

3.2.2. ACTIVITIES

Parallel to the collection, condensation and editing of the background result data from the STAINLESS
STEEL BUS and DOLTRAC projects in WP1, activities were also launched to update and supplement
the data with the most recent published results. Simultaneously, the work on the new LCC/LCA calcu-
lations based on the latest LCI data was carried out by the subcontractor HUT supported by Outo-
kumpu, VTT and CSM.

The aims for collecting supplement, state-of-the-art data were specially focused on four topics:

1. Novel steel grades and conditions offered by the steel producers for transport solutions;
2. Requirements and standards requested by ground transport manufacturers;

3. Fire resistance of stainless steel, especially as compared to aluminium, and

4. Life cycle cost (LCC) analyses

Because most of the data collected was included in the handbook manuscript and can be reviewed in the
final handbook, the contents and results of respective tasks will be surveyed only shortly in the follow-
ing. Instead, the emphasis is put on two issues that were raised in the project preparation and negotia-
tion phases, namely demonstration LCC calculations with updated LCI data, and the fire resistance
comparison between stainless steel and aluminium.

3.2.3. TASK 2.1: REVIEW OF STANDARDS AND TECHNICAL SPECS

CSM produced an exhaustive compilation table to review and compare the relevant existing stainless
steel product standards with their latest version updates. The compilation table was used as the base for
further editing work, as well as complemented with stainless steel application data originating from re-
cently published work, see also Task 2.3, to enable eventual adoption into the manuscript and further
into the handbook.

3.2.4. TASK 2.2: RECENT PUBLIC NATIONAL AND EUROPEAN PROJECTS

Several ongoing or recently finished projects were identified in both national and EU research pro-
grammes that provided the handbook with valuable supplementary data, e.g. “Stainless steel in fire”
(RFCS), “Weight reduction for safer, affordable passenger cars by using extra formable high strength
austenitic steel” (FP5) and “New stainless steel applications in transport and process equipment indus-
tries” (Finnish Funding Agency for Technology and Innovation). The available result data was investi-
gated with respect to the degree of publicity and conformity and was used to supplement the original
project data where appropriate and applicable. The original sources are being referred to in the final
handbook for easy access to more exhaustive data. As mentioned earlier, the fire resistance properties
will be reviewed briefly later on.

3.2.5. TASK 2.3: STEEL PRODUCERS” OWN DATA

A major share of the steel producers” data has been generated in projects that were reviewed in Task 2.2
and were thus also subject to possible publicity restrictions relevant to a particular project. However,
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some additional proprietary data was also identified by producers and was processed for inclusion in the
handbook.

3.2.6. TASK 2.4: DEMONSTRATIVE LCC CALCULATIONS

Outokumpu provided their sub-contractor HUT with supplementary data especially on the Life Cycle
Inventories (LCI) of stainless steel. The revision and updating work of the original project calculations
was carried out by HUT in co-operation with VTT experts. CSM provided support for this work based
on their STAINLESS STEEL BUS contribution. Unfortunately, the update work on LCI that was
scheduled to be available in time for the handbook was delayed, thus the 2008 updated data could not
be utilised. The revised calculation and other life cycle related work was also edited and included in the
handbook manuscript in WP1 according to the original project plan and schedule.

3.2.7. FIRE RESISTANCE OF STAINLESS STEEL

The stress-strain relationships of stainless steels as a function of temperature must be understood in or-
der to determine the load-bearing capacity of a structure under fire conditions. Tests to determine me-
chanical properties at elevated temperatures are classed as “steady-state” and “transient-state”. In the
traditionally used steady-state tests, the temperature is kept constant, while in transient-state tests it is
the load that remains unchanged. The transient-state test is claimed to give a more realistic description
of a material’s behaviour in fire conditions. The difference between the stress values established using
different test methods depends on the temperature considered. When comparing the results of cold-
formed materials, it is important to pay attention to the fact that the degree of material deformation (i.e.
the strength level of a cold-worked material) also affects the behaviour at elevated temperatures.

Figure 1 demonstrates the difference between the fire behaviour of different austenitic stainless steel
delivery conditions, stainless steel types and stainless and aluminium alloys. The stainless steel curves
are based on established reduction factors that can be found in, e.g. (Euro Inox 2006), and the project
material data except for Type 1.4318 2B, for which EN 10088-2 values are used. Aluminium alloy data
is from Aluminium Taschenbuch (1988).
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Figure 1. Proof stress temperature-dependency of various stainless steels and aluminium.

It is typical of cold-worked stainless steels that the strength difference resulting from cold working re-
mains up to about 600 °C, but it decreases rapidly beyond that point, so that there is virtually no
strength advantage left at 900 °C. The ferritic 1.4003 grade retains its room-temperature strength up to
500 °C but the strength drops sharply below the level of austenitic stainless steel grades at around 600
°C. For the aluminium alloys, the collapse in strength values occurs at considerably lower temperatures
than in the case of stainless steels. This is understandable, considering the low melting temperatures of
these alloys, below 600 °C. There are no significant differences between the AlZnMgCu alloy EN-AW
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7075 and the lower-alloyed AIMgMn alloy EN-AW 5083, despite the fact that the former has consid-
erably higher room-temperature strength.

3.2.8. LIFECYCLE COSTS

It has been shown in the INSAPTRANS handbook that the use phase is dominating the green-
house gas emissions of buses and coaches by more than 90% share (Sirén et al. 2008). Vehicle
weight, on the other hand, has a fundamental effect on fuel consumption. A recent Finnish study sug-
gests that vehicle weight reduction and the development of aerodynamic performance could lower air-
borne emissions of heavy road traffic by 30 % (Nylund 2006). This underlines the need for new in-
novative ways to reduce curb weight of heavy vehicles. Lower weight means also reduced ma-
terial use and thus lower environmental impact. In other words, reducing empty weight could di-
rectly increase the payload weight fraction in commercial road traffic, which would improve both the
economic and environmental performance of freight transport. Figure 2 shows how vehicle weight af-
fects the fuel consumption of heavy vehicles.

Fuel consumption of heavy road transportation
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Figure 2. Fuel consumption and weight relationship of heavy road traffic (Nylund 2006, Mékel& 2008).

While steels have long been the dominant structural materials for the transportation industry, over the
years, the industry has sought alternative means and materials to improve the performance of vehicles.
Structural solutions using different materials vary in their weight, material production and recycling. It
is therefore clear that a comprehensive life cycle perspective is needed when considering the environ-
mental performance of vehicles. Long product life cycle, in terms of years and kilometres, differentiates
commercial vehicles from private cars. Heavy transportation therefore requires individual analyses that
take all the life cycle stages into account, from raw material production to the end of life.

The latest developments in stainless steels resulting in higher material strength cannot always
be utilised directly in transport vehicle structures because the design of especially body and
frame structures is based on stiffness and/or fatigue rather than on static strength. However, the
utilisation of the excellent formability of austenitic stainless grades, combined with the use of
latest high strength materials and manufacturing technology developments, enables the use of
formed sheet metal parts or profiles that combine the high material strength with stiffness
gained through geometrical characteristics rather than the amount of material, i.e. thickness.
This may result in considerable weight savings in transport equipment structures in the first
place, further into reduced fuel consumption, and finally into lowered life cycle costs. Exam-
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ples of such novel structural solutions are being represented in the INSAPTRANS handbook
(Sirén et al. 2008).

Even a small reduction in the weight of bus components can offset high initial material costs by lower-
ing life cycle cost. Figure 3 shows a weight-saving target with an original frame weight of 1 200 kg and
an alternative material that is 1 €/kg more expensive. With an annual driving distance of 100 000 km
and a 15-year operating life, life cycle costs are lower with less than 4% weight reduction. This is
achieved by fuel savings alone, even without any additional cost-saving associated with lower manufac-
turing or maintenance costs. It should be remembered that the good corrosion resistance of stainless
steel can also lower lifetime costs per kilometre, by extending operating lifetime and/or reducing main-
tenance costs.

Weight reduction that compensates high material costs (bus frames)
(Fuel consuption 21/100 km per 1000 kg, no recycling credits)*

=75 000 km/year =100 000 km/year
10 %

8% \

T —
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*(Discount rate 8%, fuel price 1.2 €/l with annual increase of 5%, difference in material costis 1 €/kg )

Figure 3. Proportional weight savings that offset a 1 € per kg higher material price in the life cycle fuel
cost of bus components.

Weight reduction and overall vehicle weight plays a vital role in the environmental performance of a
city bus. Bus-frame weight reduction makes it possible to either downgrade powertrain requirements or
increase payload capacity. Both options increase the effectiveness of bus transport. Materials selection
and bus-frame weight reduction are important and have positive environmental effects. Life cycle cal-
culations show conclusively that reducing the weight of a vehicle lowers fuel consumption and can fully
compensate for an initially higher material cost.

Because of the nature of the current project, i.e. dissemination of existing technical information and not
creating new results, except in revising the LC calculations, no quantitative data for, e.g. bus mainte-
nance and/or repair cost was available for inclusion in these calculations. Hence, the above conclusions
are based on the cost effects of fuel consumption changes only. However, it should be born in mind
that, apart from the LCC aspects, the excellent recyclability rate of stainless steel products, typically
95%, reduces their environmental impact considerably further.

3.3.  WP3-REVISION AND PUBLICATION: leader Euro Inox (4)

3.3.1. OBJECTIVES

e To revise the manuscript for publication in both paper and electronic form
o language consultancy for the English language grammar check
0 readability increase of the handbook
e Publication, printing and European wide distribution of the finished handbook
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e Conversion to electronic version
o Publication, duplication and European wide distribution of the electronic version

3.3.2. ACTIVITIES

During the final stages handbook manuscript construction work of WP1, it became evident that an extra
technical meeting was needed between coordinator VTT and Euro Inox to finalise the manuscript tech-
nical contents for the preparation of print-ready manuscript. This resulted in some extra travelling costs
for VTT, but the total project travelling costs could still be kept below the original budget. Following
this editing session, the content of the handbook was revised by all project partners and the final ap-
proval was given by the project coordinator. The text of the handbook was refined from a more scien-
tific into an easily readable form that is at the same time convenient for designers as a reference text.
While all of the project partners use English as their second language, an additional grammar and style
check was ensured by a skilled professional. In this way readability was increased, too.

Euro Inox provided editorial assistance and experience for the printing of the handbook. Because of
time constraints, the production of the printing files was not left to a graphic design house, as originally
planned. Instead, the adaptation of the original text files to a consistent format and style was performed
in-house by Euro Inox.

Parallel to the manuscript finishing in WP1, Euro Inox had a uniform graphic looks prepared by a pro-
fessional graphic designer to be available in time for the handbook printing, as well as other communi-
cation activities. Apart from the cover design of the printed — and later on CD — version of the hand-
book,

Figure 4, it also included the CD label, as well as project letterhead and presentation templates to be
used for the seminar marketing and presentation preparation in WP4. The efficient realisation of the
above tasks accommodated the printing of the paper version prior to the local seminars according to the
original project plan.

,‘_—/_\—_’ Innovative Stainless Steel
Dlatnse Applications in Transport Vehicles
e s ol £ e e

Figure 4. An example of the uniform project graphic design: the cover and label of the CD-ROM ver-
sion of the handbook. N.b. the front cover is on the right.

The dissemination of the printed handbook was also provided by Euro Inox. For that purpose a newly
formed database with contact information of relevant people in transport industry was prepared. The
project-generated database contains 873 contact addresses. Together with a relevant extract from the
existing Euro Inox data base, it was used in two dual-purpose mail shots, which (i) announced the six
regional seminars and (ii) gave non-participants an opportunity to request for a free copy of the
INSAPTRANS report.
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The copy of the handbook was handed out to all seminar participants. All persons in the database were
informed that the handbook is available by request from Euro Inox free of charge. By December 2008,
1012 copies of the handbook were disseminated European wide. As free copies are still available
through Euro Inox website, the process is still ongoing, although the project is finished.

The handbook was converted into a PDF file for publication on CD-ROM and can be downloaded or
requested as a physical copy from Euro Inox website www.euro-inox.org. In addition to the text, which
is identical to that in the paper version of the handbook, the presentations from the regional seminars
and from the workshop were also included in the electronic version. The entry display of the CD can be
seen in Figure 5.

# Macromedia Flash Player B E‘gl

¥ Intro and Handbook
» Seminar presentations

5 : o » Project partners
Innovative Stainless Steel Applications » Acknowledgements

in Transport Vehicles

With support from the
Research Fund for

Coal and Steel of the
European Community

» Disclaimer

Modern stainless steels have material properties, which can make them
exceptionally suitable for the design and manufacture of

- buses and coaches

- rail carriages, e.g. for metro systems

The present CD-ROM and its underlying publication are the outcome of
the valorisation project “Innovative stainless steel applications in transport
vehicles” (INSAPTRANS: contract RFS2-CT-2007-00025). It was
elaborated by European stainless steel producers, their European
stainless steel development association and several research institutes.
The project was supported by the European Community from the
Research Fund for Coal and Steel.

Its results have been compiled and discussed in
- a handbook (in English)
- a series of six regional seminars across the European Union.

The papers given at these conferences summarise the results of the

handbook and expand on some of its findings. The presentations are
available in English, some of them in French, Italian, Polish and Spanish.

» Download handbook (PDF)

Figure 5. The entry view of the handbook CD version.

3.4. WP4 - REGIONAL DISSEMINATION SEMINARS: leader Euro Inox (4)

3.4.1. OBJECTIVES

e To arrange six regional one-day seminars for the European wide result data dissemination
0 prospective locations: Scandinavia, Germany, France, Spain, Italy and UK or CEE

e Seminar arrangement responsibility at steel producers”

e Marketing and PR assistance from Euro Inox with local assistance where appropriate

e Target group: whole European ground transport industry sector and service supply chain

3.4.2. ACTIVITIES

Apart from their main purpose of disseminating the most recent knowledge on the use of stainless steels
in transport applications, the seminars were seen as very important occasions and opportunities to create
and gather new ideas for future development projects in the sector. This is closely related to the planned
activities of WP5, where such brainstorming was carried out systematically. Both the above issues em-
phasised the importance of careful planning and early marketing of the seminars. The division of re-
sponsibilities was agreed upon already during the kick-off meeting together with the provisional loca-
tions at least on a country level. Some adjustments were made to the countries and locations listed in the
proposal to improve the coverage of the seminars.
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The essence of gathering on-line feedback from the seminars was emphasised as well. It was decided
that a short and compact questionnaire similar in contents and exterior was used for each seminar to
collect commensurate feedback. However, the questionnaire contents was translated to local lan-
guage(s), where seen appropriate. The feedback will be dealt with separately later on in this chapter.

3.4.3. TASK4.1: PRACTICAL ARRANGEMENTS

In the kick-off, the seminars were decided to be one half to one day in duration and tailored according
to local needs and audiences. This meant that there was only one presentation dealing with the hand-
book itself, and the selection among consortium speakers was left to the local organiser. Furthermore,
invitation of local speakers was encouraged. Thus, the balance between speakers representing project
partners and those invited by the local organiser varied from seminar to seminar.

Another issue to be solved in seminar preparations was the need and possibilities for translations into
local languages, and the practical means to realise this. In the end, this was left into the judgement of
the organisers, and the practices varied from seminar to seminar. Each responsible partner carried out
the preparatory work independently, typically with the aid of local stainless steel market development
organisation, where available. In many cases, the involvement of these national associations and the use
of in-house facilities of some of the project partners made it possible to reduce the cost of the seminars
from the allocated lot. A summary of the organisers, dates, venues, etc. of each six seminars can be
found in Table 2.

Table 2. A summary of key data of the six seminars

Seminar Responsible Local assistance Venue Date | Days Lan-
organiser guage
Germany ArcelorMittal | Informationsstelle Innotrans, Ber- | 25.9. ez EN
Edelstahl Rostfrei (ISER) | lin
France ArcelorMittal | Institut de Développe- Lille 30.9. Y% FR
ment de I'lnox (1.D. Inox)
Italy CSM Centro Inox CSM, Rome 2.10. Yo IT, EN
Eastern Outokumpu Polska Unia Dystrybu- Warsaw, PL 7.10. 1 PL, EN
Europe toréw Stali (PUDS)
Spain Acerinox CEDINOX Labein, Bilbao | 9.10. 1 ES, EN
Scandinavia | Outokumpu Tuusula, FI 16.10. 1 EN

3.4.4. TASK 4.2: MARKETING AND PR ASSISTANCE

This task was commenced as soon as the seminar dates and locations were fixed and was carried out in
co-operation with responsible partner, possible local support organisation and Euro Inox. Euro Inox
prepared a press release that was sent out to more than 70 publishing house addresses and was being
displayed on their web pages as well. Additionally, the promotion of the seminars was done through the
circular letters sent to all addressees in the newly formed database (873 addresses) were identified as
having a potential interest in bus and rail applications. Furthermore, the INSAPTRANS partners as well
as the national stainless steel development organisations involved, see Task 4.1, were making additional
communicative efforts in their respective countries in the form of, e.g. press releases and web news
pages. With all the above promotional activities a substantial and extensive seminar participation was
ensured.

3.4.5. TASK 4.3: PREPARATION AND PRESENTATION

Apart from the locally tailored seminar programme, it was agreed among partners that five presenta-
tions of ~ 10 to 20 slides be prepared and made available to seminar organisers in order to help con-
structing the programme. The topics and the responsible partners were:

Corrosion aspects (Acerinox)

Materials selection and life cycle issues (Outokumpu)
Lightweight stainless steel structures (VTT)

Materials development (ArcelorMittal)

Project and handbook presentation (VTT and Euro Inox)

ogrwdE
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The presentation on the last topic was set a “compulsory” one that was given in each seminar for an
introduction by a speaker from VTT (as the coordinator) or Euro Inox (as a “neutral” partner). The use
of the material of the other presentations was left up to each individual organiser. The presentations for
regional seminars were prepared in the respective local language where appropriate and on-stage trans-
lation was ensured where the public preferred having the presentations in their mother tongue (ltaly,
Poland). In the following, a short summary of each seminar prepared by responsible organiser will pre-
sented. The full seminar programmes have been collected in Appendix 1.

3.4.6. INSAPTRANS SEMINAR SUMMARIES

In the following, a brief summary is presented of each seminar. The summaries are prepared by the re-
sponsible organisers.

Berlin, Germany on 25 September, 2008

The seminar was linked with InnoTrans fair in Berlin. InnoTrans has become established as an interna-
tional industry showplace focusing on railway technology. A full range of rail vehicles were presented
in static displays on the Messe Berlin tracks located outside the exhibition halls. Other key InnoTrans
features include Railway Infrastructure, Interiors, Public Transport, Transport IT, Services and Tunnel
Construction and so a wide audience for the seminar was targeted. A satisfactory number of 34 people
had registered, but unfortunately only 18 showed up. It could be concluded that the advantage of linking
one’s interests to a major event is debatable.

From the fabricators’ side, representatives from Bombardier, Alstom and Stadler were present. Other
stakeholders present were e.g.Voestalpine Profilform. The media were represented by Dr Wolfgart of
BDS Stahlreport, who also prepared an article of the event in the following issue (Stahlreport 2008),
Appendix 2.

The choice of topics (stainless metallurgy, metro cars’ material use worldwide, zoom on current metro
projects, manufacturing solutions with stainless) was well appreciated and the information was deemed
useful. The clarity of the terminology was an asset to the audience. More information was requested
regarding manufacturing methods (making metro cars out of stainless), sandwich panels and fatigue
properties of welded structures. Material presented was given to the participants in a USB memory stick
sponsored by ArcelorMittal Stainless Belgium.

Lille, France on 30 September, 2008

In the French seminar, 56 people registered and 39 showed up for this stand-alone event (i.e. not cou-
pled to a major event). The rail car manufacturing industry was represented by Bombardier, France, and
Alstom, France, as well as by profilers and engineering companies. The Paris subway authority RATP
also sent a speaker delegate from the infrastructure department.

The following comments were distilled from the feedback forms: satisfied with information about roll
forming, welding (especially about the focus on steel grades used in metro cars production grades such
as 1.4318 and 1.4003), the gathering of all actors of the supply and value chain (i.e. steel suppliers, pro-
filers, manufacturers, operators of fleet), the renewal of contacts in B2B environment (the seminar en-
abled to identify the right contacts). The critical tone of the RATP speaker was also appreciated. Further
critical feedback was as follows (more info needed on):

LCC examples

Modern manufacturing techniques

Finishes and finishing of stainless

Understanding the image of stainless steels by end users (commuters)
Stainless vs. other materials

Importance of tailored blanks

Potential loss of mechanical properties (especially cold worked) after welding
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Media appearance was ensured for the French seminar in a form of an article, too (Focus Inoxydable
2008), Appendix 3. All the presentations were given to the participants in a USB memory stick spon-
sored by ArcelorMittal Stainless Belgium.

Rome, Italy on 2 October, 2008

A national seminar on “Stainless steel for structural components for land vehicles: guidelines for future
development”, organised in the frame of the INSAPTRANS project, was held at CSM in Rome. Sup-
ported by the European Union from the Research Fund for Coal and Steel (RFCS) the event intended to
show the latest developments in the field of stainless steels for structural components in ground trans-
port vehicles, especially for buses and trains. Effective information about stainless steel in different
working environments was provided. The interaction with manufacturers opened up possibilities for
future development of new stainless steels according to the needs of the market. By reduction of costs,
improvement of characteristics, all possible opportunities should be analysed to determine the future
development of new materials.

The seminar was attended by more than 50 participants from the major industrial companies of the sec-
tor all over Italy, such as Alstom Ferroviaria, Marcegaglia S.p.A., AT&Marketing, Alstom Transport,
SO.GE.PAR. S.p.A,, ltalfer S.p.A., Outokumpu S.p.A., Federacciai, ThyssenKrupp Acciai Speciali
Terni SpA, ESAB Saldatura S.p.A, Firema Transport S.p.A., C.A.M.S. S.p.A. and Italian Universities.
Interesting contribution in terms of presentations were given by the invited speakers among the others:

e Dr. Eng. S. Raiti (AnsaldoBreda) showed the design of a light train from Los Angeles city - from
the initial idea up to the production and testing.

e Dr. Eng. A. Bruno (ThyssenKrupp Terni) illustrated new stainless steels for structural components
in the field of transportation.

High interest was shown from the audience during the presentations and the round table at the end of
the seminar. It is worthwhile mentioning that questions came from the audience on the comparison be-
tween stainless steel, carbon steel and aluminium.

Warsaw, Poland on 7 October, 2008

In total 69 participants and 6 organizers were attending the seminar that was held in Oxford Tower in
the city of Warsaw, Figure 6. This half a day seminar started with an outlook to the development of the
transport industry in Poland. The presentation was given by the Managing Director of by the Polish As-
sociation of Steel Stockholders, Mr. Andrzej Ciepiela, who also welcomed the attendees. The two pres-
entations about the project INSAPTRANS were divided in such a way that Mr. Mika Sirén from VTT
presented both the scope of the project and the summary of the results from the light-weight structures.
A lecture on the material selection was given by Mr. Tero Taulavuori from Outokumpu. A presentation
on the duplex stainless steels was given by Mr. Pawel Chamczyk from Outokumpu. The seminar was
closed after a panel discussion.
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Figure 6. Audience in the Warsaw seminar on 7 October, 2008.

All the slide show presentations were translated in Polish and the local presentations were held in Pol-
ish, too. Translation was used in the two presentations held in English. Material presented in the semi-
nar was given for the attendees in a CD-ROM. Seminar sponsor was Outokumpu-and the practical ar-
rangements were taken care by the Polish Association of Steel Stockholders (PUDS). Based on the
seminar evaluation, the information concerning stainless steels in general was found beneficial. The
lectures were found competent and the choices presented were seen relevant. Even 33 persons were in-
terested in participating to a workshop, but it might be interest on a local workshop instead of an inter-
national one. Also the Polish seminar was displayed in the media (Stal. Metale & Nowe Technologie
2008), Appendix 4.

Bilbao (Labein), Spain on 10 October, 2008

Altogether 26 participants (speakers not included) attended the Spanish seminar. It is worth mentioning
the number of steel producers (4) and industry representatives (15) present; among the latter ones, 4
from the transport (train and bus) business. According to the feedback forms returned, the main topics
of interest were:

e To establish the precise potential of each stainless steel type/grade in specific applications,

e To evaluate the true advantage of the stainless family over carbon steels,

e Toincrease the knowledge on ferritics (service properties in general, cold forming and weldability),
and

e To know and assess the new trends in materials applications.

Special interest was expressed on the behaviour of the stainless steels with regard to crashworthiness
performances as shown in the Bus project results. The seminar was also of interest to Labein metallurgy
researchers belonging to the automotive business area according to the feedback after the event. The
quality of presentations, in terms of topics addressed, information given and lecturers, was never rated
below 3. On the down side, it is worth mentioning the lack of interest expressed in attending the final
workshop.

Tuusula (Helsinki), Finland on 16 October, 2008

The seminar was held in Tuusula locating close to Helsinki City. The venue was Hotel and Conference
Centre Gustavelund. The total number of participants was 35 persons from five countries, and the semi-
nar had a full day program. All the lectures were held in English. The seminar was opened by Mr. Harri
Soininen from VTT and the project outline and the lightweight stainless transport structures were pre-
sented by Mr. Mika Sirén from VTT. Material selection was presented by Mr. Tero Taulavuori from
Outokumpu and the life cycle topics by Mr. Joona Séynevirta who changed his job from Helsinki Uni-
versity of Technology to Outokumpu a few months before the seminar.
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The five presentations apart from the project INSAPTRANS were containing information on the
stainless steel structural hollow sections, the results of the market study on the high strength stainless
steels, energy absorption data in high speed deformations, recent development in high strength stainless
steels and information on the rail car bodies and structures. The presentations were held by Mr. Pekka
Yrjola (Finnish Constructional Steelwork Association), Mr. Matti Isakov (Tampere University of Tech-
nology) and Prof. Hannu Hanninen (Helsinki University of Technology). Due to the absence of Ms.
Minna Sellman from Outokumpu and Mr. Martino Celeghini from Siemens AG their presentations were
partially held by the organizers. Closing remarks were given by Mr. Eero Ratty4 from Outokumpu.

Material presented was given for the participants in a USB memory stick sponsored by Outokumpu.
Based on the seminar evaluation the subjects presented in the seminar were ranked high and a full day
seminar with a broad approach to the theme was seen particularly effective.

3.4.7. SEMINAR FEEDBACK RECEIVED PER QUESTION (ALL SEMINARS)

The feedback from all six seminars was collected. The same evaluation forms were used for all semi-
nars. In nearly all the cases the evaluation forms were translated into the local language to avoid ambi-
guity. The answers of the participants were ranked on the scale from 1 to 5, which makes available sta-
tistical evaluation of the seminars. The common questionnaire form is enclosed as Appendix 5.

The number of participants and returned questionnaires per seminar have been collected in Table 3. It
should be noticed that not all the questions were answered in all the returned forms, hence the occa-
sional discrepancy in the number of answers between individual questions. Furthermore, the last two
items in the questionnaire form were reserved for text comments. A summary of these comment was
prepared for the workshop of WP5, hence this feedback will be presented in conjunction of WP5 report-
ing later on.

Table 3. A summary of the number of participants and returned feedback questionnaires.

Seminar Location Responsible No. of Question- Workshop
organiser participants | naires returned | participation OK

Germany Berlin ArcelorMittal 18 9 3
France Lille ArcelorMittal 39 19 12
Italy Rome CSM 50 34 24
Eastern Warsaw Outokumpu 69 47 33
Europe

Spain Bilbao Acerinox 26 17 1
Scandinavia | Tuusula Outokumpu 35 21 6
TOTAL 237 147 79

The evaluation of the practical information received showed that the participants evaluated the informa-
tion as useful (with the peak at 4), Figure 7. As all the information could not be delivered during the
seminar the handbook which was given to all the participants was considered as beneficial for later ref-
erencing.
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Figure 7. Marks on the usefulness of the information received in the seminars.

The participants were asked about the practical information received. Practical information received
was evaluated as complete, with the peak also at 4, Figure 8.

66
32
23
13
—: [
1 2 3 4 5

Practical information received (completeness)
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Figure 8. Marks on the completeness of the information received in the seminars.

The general feedback on the choice of topics presented showed that the topics were carefully chosen
and that participants were satisfied with different topics presented, Figure 9. It has to be mentioned that
some common presentations were available to all the seminars, but the agenda of each national seminar
was in the hands of responsible project partner.
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Figure 9. Marks on the relevancy of the information received in the seminars.

The participant group was very much diverse and usually from the whole supply chain (steel producers,
profilers, distributors, vehicle producers, fleet operators, etc.) and that is very much obvious from the
answers received on the question of applicability to their job, Figure 10. In this case it is considered as a
benefit, while many different opinions were distilled from the discussion with all the stakeholders.
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Figure 10. Marks on the applicability of the information received in the seminars.

The overall assessment of the lectures was very high, Figure 11. That reflects the quality of the presen-
tations given, selection of the topics and the competent lecturers.
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Figure 11. Marks on the speakers and presentations of the seminars.

3.4.8. SEMINAR FEEDBACK SUMMARY

A compilation of the results to all the questions is being represented in Figure 12. It can be clearly seen
that from the audience point of view the seminar series was successful. From organisers” angle, the
number of participants in some seminars might have been higher, but the overall result is more than sat-
isfactory.

Overall assessment of
the lecturers

Seminar applicable to
my job

i

Choice of topics
presented

. 2
Practical information
received 24
(completeness)
. 2

Practical information
received (usefulness)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100 %

Percentage of ranks

Figure 12. A compilation of the questionnaire results: percentage distribution of ranks for all the ques-
tions.

Most of the participants (almost 80 positive answers) revealed high interest in attending the workshop
as the final event in the scope of the project. The seminars were held in September and October, 2008,
just before the high impact of the financial crisis. However, as by the second part of November many
companies had restricted and even abandoned all the travelling, the participation to the workshop was
very much below the expectations, see WP5 for details.
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3.5.  WP5-R&D NETWORKING & FORESIGHT WORKSHOP: leader CSM (3)
3.5.1. OBJECTIVES

e To arrange a workshop on networking and future research actions in European ground transport
industry

e Industrial, research and academic sectors on invitation basis

e Feedback from the seminars

e Planning of future R&D initiatives

3.5.2. ACTIVITIES

The responsible partner CSM has provisionally proposed their facilities in Rome for the workshop. In
order to have enough feedback from all the seminars, a provisional time frame for the workshop was set
on 28 November, 2008. The workshop date was to be fixed earliest possible to be able to invite the ap-
propriate participants in due time. Furthermore, it was decided that the project final meeting be held in
conjunction with the workshop to avoid excessive travelling during the extremely busy season of the
year.

The workshop was to be arranged on an invitation basis only. The invitation list was complemented
with the names of the people who had expressed their interest in the workshop in the seminar feedback
questionnaire. This resulted in almost 100 names that were contacted with an invitation letter.

The workshop programme was constructed in a way that allowed enough time for discussion among the
participants. Therefore, three topics were selected for keynote addresses followed by a 35 min discus-
sion. Additionally, the breaks were scheduled long enough to allow space for further adjustments, if
necessary. The final workshop programme is in Table 4.

Table 4. The final workshop programme.

Time Title/topic Speaker Chairman

9.00 Coffee and registration

9.45 Welcoming address Leopoldo Rizzo (3) Leopoldo Rizzo (3)
Project and handbook presentation Mika Sirén (1)

10.00 Keynote I: Alenka Kosmacg (4)

Future perspectives of rail and metro markets

10.30 Discussion on Keynote |

11.00 Keynote Il Benoit van Hecke (7)
Materials development and selection

11.30 Discussion on Keynote |

12.00 Lunch and networking break

13.30 Keynote Il Mika Sirén (1) Tero Taulavuori (5)
Stainless steel structures

14.00 Discussion on Keynote llI

14.30 Coffee break

14.45 Final discussion, summary and closing remarks Tero Taulavuori (5)

Topics of the workshop presentations were specified as follows:

Ferritics — Austenitics — Duplex grades: where to use what?
High-strength steels — the stainless solution

Design innovations: sandwich panels and hydroformed nodes
Forming and joining: specific assets of stainless steels

As for the round table discussions following the keynotes, the following topics were anticipated:

Technical criteria of material selection: What does the fabricator want?
Customer expectations: What does the operator want?

The economics of material selection: how important is Life Cycle Costing?
Maintenance and repair: what are the priority issues?

Research and development: Where is more information needed?
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The workshop was scheduled for the day following the project final meeting. Despite of the worrying
advance information from CSM, it was noticed in the meeting that the number of participants was dis-
appointing: the total number of workshop attending participants was ten, which was a clear dis-
appointment as compared to the expected total number of about 20 to 30. The abrupt change in
the economical situation may have contributed in this, but also the time gap between the seminars and
the workshop may have been too short — a couple of months™ maturing time might have produced dif-
ferent results from the workshop point of view. On the other hand, the total time available for this type
of dissemination project was also limited. Still, it can be concluded that the level of discussion in the
workshop was high enough to at least partially compensate for the small number of attendees.

3.5.3.  WORKSHOP SUMMARY

The Project Steering Group chairman, Mr Tero Taulavuori, prepared a summary of the workshop for
the final discussion. In the following, the text comments feedback from the seminars are grouped ac-
cording to the keynote address titles together with the outlines for the future R&D co-operation in
the future developments. The items among seminar feedback that were also especially highlighted in
the workshop discussions are indicated with bold font. It can be seen that the trends in the topics
raised in the seminars and the workshop outcome are very similar to each other. All the presen-
tations from the workshop including the final remarks are included in the CD version of the INSAP-
TRANS handbook (Sirén et al. 2008). Apart from national or local programmes, suitable R&D
finance frameworks are to be screened in, e.g. the EU 7" framework programme calls, espe-
cially the industrial and in particular SME driven ones. The explanation for the latter is that
many of the road transport equipment manufacturers are SME’s.

Keynote | — Stainless steel in passenger transport: Future perspectives of rail and metro markets

Seminar feedback Workshop contribution
e Bring together the decision makers in whole o Need for replacement of existing rail, light-
value chain rail and metro fleet will grow heavily by year
e Real cases of application 2020 in Europe
e Case studies on life cycle costing e Fire safety: shielding of the critical compo-
e Cost analysis in transport nents, e.g. fuel tanks. Fire resistance of light-
e Inventory of all stainless steel applications weight structures
known e Safety: customer specifications are well
e More studies on crashworthiness of mate- above legal rules
rials e Vandalism resistance: mainly for rails, only
e Need for prefabricated stainless steel com- graffito?
ponents

Keynote Il — Materials development and selection

Seminar feedback Workshop contribution
e Comparison with other materials o Railway cars (life cycle > 30 years): Potential
= Applications for duplex grades for austenitic and duplex grades with en-
= Ferritic grades to substitute austenitics hanced material properties
or HSS ( carbon steels) e Mn alloyed austenitic stainless steel grades
= Substitution of aluminium in corrosive could also be a promising future solution
environment e Buses (life cycle < 20 years):
e Dissimilar material welds New alternatives to grade 1.4003 may be at-
e Simulations and testing of fire safety e.g. in tractive when corrosion resistance and me-
tunnel fire chanical properties could be improved with-
e Maintenance of stainless steel structures out a dramatic price increase
e Maintenance does not require particular R&D
work.
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Keynote 111 — Stainless steel structures

Seminar feedback Workshop contribution

e Design of welded details for fatigue. Large e Re-designing and modification during the
scale testing, spot welded structures etc. manufacturing. Information on fabrication is

e Adhesive bonding of stainless steels. > Me- essential.
chanical joining e Repairability of the structures; e.g. welding

e Spatial analysis for sandwich constructions consumables, cumulative heat input corrosion
(torsion and stability) resistance and galvanic effects. Both R&D

e Extruded panel production and information spread

e Realisation of profiles (compressive testing, ® Importance of fuel consumption is increasing
bending) e New testing methods for frame structures?

3.6. WP6-COORDINATION: WP leader VTT (1)

3.6.1. OBJECTIVES

To manage and co-ordinate the project

To keep the project budget and schedule

To ensure of high quality project reporting in the set schedule

To maintain adequate communication between all the partners and sub-contractors involved in the
project in order to achieve the project objectives

e To liaise with the RFCS scientific officer in project matters

3.6.2. ACTIVITIES

The INSAPTRANS project was launched in the kick-off meeting held at VTT premises in Espoo,
Finland on 31 July, 2007. The Project Steering Group (PSG), consisting of representatives from each
partner, concluded that according to the project hierarchy, the PSG, i.e. the contractors, is above the
coordinator in decision-making process in the case conflicts occur. Furthermore, it was decided in the
kick-off that a regular chairman from industry and a secretary be elected for the PSG. Tero Taulavuori
of Outokumpu Stainless was selected unanimously for the PSG chairman and Mika Sirén of VTT for
the PSG secretary. The original members of the Project steering Group were (contractor number in
brackets):

Mika Sirén VTT Q)
Nico de Wispelaere OCAS N.V. 2
Leopoldo Rizzo Centro Sviluppo Materiali (CSM) S.p.A.(3)

Thomas Pauly Euro Inox ASBL (@)
Tero Taulavuori Outokumpu Stainless Oy 5)
Rafael Sanchez Acerinox S.A. (6)
Raf Thys Ugine & ALZ Belgium N.V. @)
Hannu Hanninen Helsinki University of Technology (5.2)

Some personnel changes to this steering group composition were experienced during the project and
they will be dealt with separately later on in Chapter 3.6.4.

Further common kick-off decision dealing with project coordination that electronic communication was
to be preferred where possible, including, e.g. meeting invitations, minutes (one signed paper copy pre-
pared and archived by the coordinator VTT), etc., and that all these documents were to be filed in the
DoHa system for easy access to PSG members, see also WP1. Consequently, it was agreed that an e-
mail is sufficient for the “prior written approval” mentioned in connection of releasing other publica-
tions.

It was also seen in the beginning that the timing of individual WP’s and tasks was essential because of

the short project time of 18 months. Hence, some adjustments were necessary in the original schedule to
ensure of timely execution of the project and especially the dissemination seminars:
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e The paper version of the handbook had to be ready and printed out prior to the seminars to allow
the distribution to participants. In practise, this meant tightening of the schedules of work packages
WP1 to 3 for about two months

e The date of the PSG2 meeting was advanced correspondingly from the originally proposed, i.e.
from March 2008 to early January

e The dates and locations for the seminars had to be fixed earliest possible in order to reserve the fa-
cilities and start the local PR efforts, thus the major details — on a country and city level — were con-
firmed in the PSG2 meeting

e In order to have time to collect enough feedback from the seminars, a tentative time frame for the
workshop of WP5 was fixed on the latter half of November, 2008 in the PSG2 meeting

3.6.3. PROJECT MEETINGS

The preparation of the handbook manuscript and the arrangement of the seminar series required exten-
sive organisation and co-operation between partners. In order to ensure of the timely execution of both
these key actions, the coordinator calledd two additional technical meetings between the PSG2 and
PSG3 Final meeting. The first was organised in conjunction of “6™ European Stainless Steel Conference
— Science and Market (SSSM 08)” conference on 1 June in Helsinki. This arrangement helped in reduc-
ing the project travel costs, since most of the partners had the conference scheduled regardless of the
meeting.

The second technical meeting was called between VTT and Euro Inox on late June in order to finalise
the handbook manuscript work of WP1 for the preparation of the print-ready manuscript in WP3. It was
foreseen that these actions had to be carefully planned and coordinated before the coming summer holi-
day season — otherwise the time had been too scarce for guaranteed handbook delivery for the first
seminars in the end of September. A summary of the three Project Steering Group (PSG) meetings and
two Technical Meetings (TM) called by the coordinator in chronological order is as follows:

e The kick-off meeting (PSG1) on 31 July, 2007 at VTT premises in Espoo, Finland.

e The second project steering group meeting (PSG2) on 8 January, 2008 at Euro Inox in Brussels,
Belgium

e The first technical meeting (TM1) in conjunction of “6™ European Stainless Steel Conference —
Science and Market (SSSM 08)” conference on 11 June, 2008, hosted by Outokumpu Stainless in
the conference premises in Helsinki, Finland

e The second technical meeting (TM2) between VTT and Euro Inox on 26 June, 2008 at Euro Inox in
Brussels, Belgium

e The third and final project steering group meeting (PSG3), immediately prior to the WP5 workshop,
on 27 November, 2008 at CSM in Rome, Italy

3.6.4. CHANGES IN THE PROJECT ORGANISATION

There were some changes in the project organisation both in respect of personnel changes by partners
and company organisation renewals.

e Alenka Kosmac¢ started working at Euro Inox and in the project steering group on 1 January, 2008

e The authorised contact person of Ugine & ALZ Belgium, Raf Thys, changed position within the
ArcelorMittal group from the beginning of 2008. His successor in the project was Roeland Vliegen

e Benoit Van Hecke started his project steering group work on January, 2008

e The business name of Ugine & ALZ Belgium was changed to ArcelorMittal Stainless Europe
(AMSE), which was used in parallel with the previous name that is recorded in the official project
documents, e.g. the project contract

3.6.5. PROJECT PUBLICATIONS

Apart from the project main deliverables, namely the paper and electronic versions of the handbook,
publications were prepared based on the DOLTRAC project results utilising INSAPTRANS project
funding. It was seen that, although not anticipated in the project proposal, they would complete the pro-
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ject deliverables and, above all, work for the ultimate project goal, i.e. disseminating the data on
stainless steel utilisation. Thus, altogether four publications were prepared and published, namely two
conference papers and two journal articles. The two latter articles are identical in contents, but pub-
lished in different Finnish professional journals for maximum coverage.

Sirén, Mika; Gales, Anton; van Hoecke, Dennis; Sanchez, Rafael. High strength stainless steel
sandwich panels for transport applications. 2007. Proceedings of IIW International Conference
Welding & Materials — Technical, economic and ecological aspects. Cavtat, Kroatia 5 — 6.7.2007.
Welding in the World. International Institute of Welding IIW, Croatian Welding Soci-
ety. Zagreb. Vol. 51 (2007) No: Spec. iss. ISBN 978-953-7518-00-4. pp. 327 - 338

Sirén, Mika; Gales, Anton; van Hoecke, Dennis; Sanchez, Rafael; Sdyndjakangas, Jukka. Innova-
tive stainless steel panel applications for trans-port industries. Proceedings of the 6" European
Stainless Steel Conference — Science and Market. June 10 — 13, 2008, Helsinki, Finland. 2008.
Jernkontoret, Stockholm. ISBN 91-974131-9-4. pp. 681 — 688.

Sirén, Mika and Séyndjékangas, Jukka. High strength stainless sandwich panel structures in trans-
port applications. Hitsaustekniikka (Welding Technology: the journal of The Welding Society of
Finland) 58 (2008) no. 1. ISSN 0437-6056. pp. 7 — 12. (in Finnish)

Sirén, Mika and Séynajékangas, Jukka. High strength stainless sandwich panel structures in trans-
port applications. Ohutlevy (Sheet metal journal) (2008) no. 1. ISSN: 1239-4122. pp. 16 — 20. (in
Finnish)
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Figure 3. Proportional weight savings that offset a 1 € per kg higher material price in the life cycle fuel

cost of bus components.

Figure 4. An example of the uniform project graphic design: the cover and label of the CD-ROM
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Seminar programmes

Berlin, Germany, 25 September, 2008

1.

Innovative stainless steel applications in transport vehicles.
Mika Sirén, VTT

Use of Stainless Steel in Railcars outside Europe.
Peter Cutler, Nickel Institute

Industrialising the Stainless Steel Body Shell for a new Metro Car.
Ben Boese, Alstom Transport

Work hardening and profiling. Exploiting stainless steel’s forming potential.
Benoit Van Hecke, ArcelorMittal Stainless Europe

Lightweight stainless steel transport structures.
Mika Sirén, VTT

Solutions for passenger transport applications.
Roeland Vliegen and Benoit Van Hecke, ArcelorMittal Stainless Europe

Lille, France, 30 September, 2008

1.

Utilisations innovantes de I’acier inoxydable dans les vehicules de transport - 1 Présenta-
tion du projet.
Thomas Pauly, Euro Inox

Utilisation de I’inox pour le matériel roulant ferroviaire (hors Europe).
Peter Cutler, Frangois Moulinier, Nickel Institute

Perception du matériau INOX.
Sandrine Darcis, RATP-Délégation Générale a I’Innovation et au Développement Durable

Les atouts de I’inox.
Benoit Van Hecke, ArcelorMittal Stainless Europe

Utilisations innovantes de I’acier inoxydable dans les veéhicules de transport - 2 Présenta-
tion du manuel.
Thomas Pauly, Euro Inox

Le soudage des "aciers inox pour le ferroviaire™.
Francois Maltrud, Institut de Soudure.

Le profilage des inox en introduisant des notions sur I’écrouissage.
Benoit Van Hecke, ArcelorMittal Stainless Europe

Les solutions inox pour le transport des passagers.
Philippe Richard, ArcelorMittal Stainless Europe
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Rome, Italy, 2 October, 2008

1.

Applicazioni innovative dell’acciaio inox nel settore del trasporto su ruote -
INSAPTRANS. Introduzione al progetto ed al manuale.
Leopoldo Rizzo, CSM

L’acciaio inox per componenti strutturali dei veicoli per il trasporto terrestre: linee guida
per lo per sviluppo futuro.
Andrea Bruno, ThyssenKrupp AST

Seminario —L’acciaio inossidabile per componenti strutturali dei veicoli per il trasporto
terrestre: linee guida per lo sviluppo futuro.
Stefano Raiti, Ansaldobreda

The landscape of ‘classic’and “alternative’stainless steels grades.
Alenka Kosmac, Euro Inox

Warsaw, Poland, 7 October, 2008

1.

Zastosowanie stali odpornych na korozje w transporcie samochodowym. Sektor Komuni-
kacji Miejskiej w Polsce.
Andrzej Ciepiela, PUDS

Nowatorskie zastosowania stali nierdzewnej w pojazdach transportowych - INSAPTRANS
- Tresc projektu i poradnika.
Mika Sirén, VTT (given in English)

Lekkie konstrukcje pojazddw transportu publicznego ze stali nierdzewne;.
Mika Sirén, VTT (given in English)

Dobdr materiatu — Polepszenie wiasnosci stali nierdzewnych.
Tero Taulavuori, Outokumpu Stainless (given in English)

Stale Duplex — Grupa wysoko wytrzymatych gatunkéw stali nierdzewnych.
Pawel Chamczyk, Outokumpu Poland
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Bilbao, Spain, 10 October, 2008

1.

RFCS INSAPTRANS.
Rafael Sanchez, Acerinox

Innovative stainless steel applications in transport vehicles.
Mika Sirén, VTT

Materials —FutureDevelopments in Stainless Steel.
Rafael Sdnchez, Acerinox

The corrosion resistance of stainless steels.
Rafael Sanchez, Acerinox

Lightweight stainless steel transport structures.
Mika Sirén, VTT

Welding, Forming Stainless Steels.
Rafael Sdnchez, Acerinox

Vehicle weight effect on life cycle of heavy transportation.
Rafael Sdnchez, Acerinox

Aspectos novedosos en las tecnologias de Conformado. Aplicaciones del Conformado.
Electromagnético en Componentes de Automocion.
Marian Gutierrez, LABEIN Tecnalia Automocion

Estampacion de aceros inoxidables austeniticospara piezas estructurales en el sector de au-
tomocion.
Rafael Villaseca, Batz S. Coop

Tuusula, Finland, 16 October, 2008

1.

Innovative Stainless Steel Applications in Transport Vehicles - Opening words.
Harri Soininen, VTT

Lightweight Stainless steel Transport Structures.
Mika Sirén, VTT

Material Selection -Future Developments in Stainless Steel.
Tero Taulavuori, Outokumpu Stainless

Life cycle effects of heavy transportation.
Joona Saynevirta, Outokumpu Stainless

Design Guidelines for Structural Hollow Sections of Stainless Steel.
Pekka Yrjola, Finnish Constructional Steelwork Association (FCSA)

Results of Market Research for High Strength Stainless Steels.
Minna Sellman, Outokumpu Stainless

Effect of Strain Rate on Energy Absorption of Stainless Steels.
Matti Isakov, Tampere University of Technology, Department of Materials Science

Development of high-strength stainless steels and their applications.
Hannu Hanninen, Helsinki University of Technology, Laboratory of Engineering Materials

Stainless Steel for advanced car body components in modern streetcar.
Martino Celeghini, Siemens AG - Industry Sector Mobility Division - Light Rail Develop-
ment
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APPENDIX 2

Insaptrans auf der InnoTrans.
Auf die Schiene gesetzt.

Stahlreport 10/2008. p. 16
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WIRTSCHAFT

Daakuimaniation zum
IHEAPTRAN 5-Prajakl

Insaptrans auf der Innotrans

Auf die Schiene gesetzt

Der Schienenverkehr hat ein grofes Marktpotenzial und bietet bedeutende qualitative
Herausforderungen. Deshalb wurde auf der Fachmesse Innotrans in Berlin das Projekt
Insaptrans auf die Gffentlichen Schiene gesetzt —~ und damit nichtrostende Stihle.

Bl!l'n::il:-c seit ainlgen Tahren

erforschit el Konsorcium, 2
dem avch Arceloriitial g hin, die
Chancen nichtrostender Stihle im
Verkehrswesan, insbassonders TUr
Cisenbahnwaggons und Busse. Hin-
terzrund Fir diescs curopilsch
peftimdlerte Projekt (Innovalive Hain-
lazg Steel Applications in Transport
Vehicles/INSAPTRANS] war die
Bephachtung, dass entaprechende
Workstoffe beispielswelse In Ame
rika und Asien [lir diesen Sektor
[mtensiv genutet werden, nicht aber
in Europa. Deshalk bot es sleh mit
der [NNOTRANS, der weltgriften
Fachmesse fiilr Verkehrstechnik,
Ende Sepdember in Berlin an, den
Stand derentsprechenden Erkennt-
nisse im Bahmen alnes Seminars
vorzustelben, 2u dem neben Arcohn-
Miktal auch dle Informationsstelle
Edelstaht Kostirel (ISER] singela-
fden hatte.

Zusammenlassende Kennziffern
fiirclie sahlreichen wirtschalilichen,
technischen und Bsthetischen Vor-

16 Stahlreport | 10708

ielle nichtrostender Stihle gogen-
ber anderen Stahlwerksmiten, vor
allem aber anch magenilber Alumi-
nium, sind die kompletten Lediens-
rvkIuskosten - von der Erzeugung
des Materiaks bis hin aoum Becyeling
der daraus hergestellten Produk e,
Moch Angaben ausdem Nickel Insti-
e sind diese Roesten bei Alumi-
rdum fust doppalt s hoch wie e
nichtrostenden Stdhlen, werden
aber bel der Verwendung schwar-
rer Srihle nochmals  ReloppE.
Gewichizaspekie sowie das Crash-
vorhalten und die Sitwalion [
Brandlall gehdren zu den echni-
schen Vortellen nichtrostender
Stihle gepaniber Aluminium, das
in Deutschland auf dem Verkehrs-
sekior selne grifite Absatzgruppe
lvat,

Dar sodeutlich werdend e Wett-
bl der WerlostofTe istvor allam
deshalb so Interessant, well West-
europa guch in Zukunfi der grofie
Markt far die Eisenhahnindustrie
hieibt, wie aul der Innatrans deutl-
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lich wurde. Der jBhriche fugangs-
marki 0r die BEisenbahnindasrie
limgi kel Bo Mrd, Eure, Das ist eine
der Kernaussagen einer skiuelen
Srwrdle von Roland Berger Serategy
Consultants, umd weiter: Mt der-
gagt 203 Ml Eurs swinl Westewmpa
dlabel auch weiterhin den graokten
Warkt darstellen. Bis 2016 rechnen
die Gutachier mit pinem walbwaan
wachstum von 2,9 % jahrlich

Eine Besanderheit bel der
Erschliebung dieser Markie s e,
dass Umwrelifreundlichbeit ein Muss
darstellt. Die Dimensionen der
Herausforderungen formulisrio Ver
kehrskommissar Antonio Tajani,
EU-¥izeprasident, #ur Eriffnung
dor Innoceans wie folgt: L Dabej ste-
hen wir vor grofen Herausforde-
rungen - das Verlangen nach Mobl-
litit muss den Bosten der Verkehrs-
sysiome AUSEewngen gegenibier-
stehen. [Me Verlagerung aual
energieeffizlents Verkehrstriger
wii ilie Bahn muss weiter energisch
hetrieben werdan, @



APPENDIX 3

L"inox dans I"industrie des transports
collectifs: une nouvelle offre

Focus inoxydable 4/2008. p. 12 - 14
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ID Inox : Institut de développement de I'inox

L’'inox dans Pindustrie

des transports collectifs :
une nouvelle offre

as producteurs
L aumpéans d'inox

ont en affet décidé,
voicl 3 ans, de lancer ce
projet de valorisation,
soutenu en partie par
I'Union Européenne des
fonds da recherche pourle
charbon at lacier
([ RFCS®), avec pour
objecti§ de rendredisponible
& un public élargi les
mésultats de deux édtudes
M golpntifiqgues préalablas,

Un consortium industriel composé de producteurs d'acier inoxydable et d'instituts
de recherche et les associations nationales de développement de l'inox (1.D. Inox
pour la France) ontorganisd, enseptembre el octobre 2008, six séminaires i travers
I'Europe, afin de présenter les résullais du prejet de recherche : & L'inox, une

destinéas 4 évaluar
lintérét du matériau inox
dans le matérial das
transports en commun
voilunes da chemins da fer,
rames de métros e de
framways, bus.

Ca projet baptisé
Insaptrans (“lnnovative
Stainless steal Applications
in Transport vehicles" ) est
mairanant achevé @Las
entrepises etassociations
impliquées disposent
d'una base documentaina
solide metantendvidence
les qualités de l'inox tant
sur le plan technigque
quéconomigua an
considérant la durée des
investizsameants ainsi que
le confort et la satisfaction
de l'usager.

Le= donneurs d'ordre, les
fabricants de

cas

2 Focus Incxydable 04,2008

réponse aux besoins du matériel roulant dans les transports collectifs ».

matériels et leurs sous-
traitarts, lestransformalteurs
{profilage, soudaga,.. ), &t
producteurs d'acier se
sont donc rencontrés pour
présanter las résultats,
dresser un pancrama das
axpériences récantes
dans la construction de
bus &l dans I'utilisation
inox pour des wagons ou
rames ultra-légers et faire
part des demiédres
avancées technigues sur
le matériau.

Catte ambition affirméa
pour lincx s'ancredans un
savoir faire qui était blen
frangals jusqua dans les
annéas 80, mais qui 'ast
pardu dans notre pays
comme chez la plupart de
nos voisine auropdens.
Paralélament, las Etats-

Unis, &t bon nombre
d'autres iégions dumonde
comme |'Asia, onl au
recours dés les anndaes 30
a linax en revitemant et
an structunes des wagons
de chemin da far,
pricritairement 2n raison
de I'allégement du poids
des maténiels, déja critbne
majeur a 'époque. Des
bus et tamways de plus
de 20 ans circulent
d'ailleurs encore a la
safisfaction des socibtés
de transports at des
USAgers.

Malgré une densité devée
(donc apparemment plus
lourd) et un prix d’achat
supérigur, I'inox est dans
ces pays un matériau de
prédilection et la dermeuns,
puisque pour ne citer
qu'un example, en Inde,
un programme de
rencuveliement des trains
longue distance vasa faine
ave: des wagons tout
M.

L'on peut dés lors
s'étonnar qu'un matériau
sl prizé, at qui a falt ses

Sgueleie de voilure
d'e méiro
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prauves dans la dunde, ne
golt pas reconnu de la
méme fagon et utilisé
largemant par les
constructeurs europdens.
Pour la comprendra,
connaltne kes défis Arelever
et touver des rdponses
adaptées, las industriels
g& sont tournéds, A
l'occasion de ces
séminaires, vers les
donneurs d'ordra.

Les besnins des
donneuvrs d'ordre

Le constrocteur industris
de matérie! roulant choisit
le matériau, non an
fonction de ses gualités
intrinséques, mais an
fonction de sa capacié &
satisfaire des exigences
fonctionnelles

®E Da facillté
d'approvisionnemeant

E Da faciiité de misa an
Qe

B Liées contraintes de
transport : acoélération

(polds), capacité
passagers, kongueur
de quais

B Da facilité da
réparation

B De durabilité

E Do réasistance aux
intemparies [y inclus
climat marin



B D'adaptation aux
agressions urbaines |
pollution et vandalis me

Il &'agit pourles doenneurs
d'ordre de faine e meillaur
choix d'une solution
intégrale de calsson qui
raspacta & la fols les
performances techniques
attendues el la maltise du
colt total, compreanant
lachat du matériau, la
maintenance et la dunde

d'exploitation das
matériats.
Il estd noter que cartains

avantages da inox,
appréciés dans d'autres
secteurs - suface lisse el
résistante par example -
n‘apparaissent pas
comme un atout dans ca
domaine :ainsl, beaucoup
de voltures sont peintes
pour =ze conformer &
I'identité wvisuelle de
lopématedrfemoviaine, alors
que linox ne necessite
auvcun revitemant.

Loz atouts o Ninox

Une *radiographie” d'une
voitune de métro pemet de
mieux comprendre les
exigences posées au
matériau da construction,
et par conséquent les

attentes des donneurs
d'ordie. Le diagramme ci-
dessous montre des
pléces da structure,

panneawx, profils et oiture
qui 58 prétant

Mesure d'absorpiion
d'énergie

particulidrement 4 una
fabrication en inosx.

Sans é&tre exhaustifs,
relevons quelques
axcallantes raisons,
techniques atéoonomigues,
de choisir ca matériau
dans ce domaine
d'utiisation

1)} Llnox présente das
rapponts de rigidité (Ef
pl et de résistance
spécifiques (R /p) trés
favorables, qui, maigné
une densité 3 fols
supérieure & calle de
I'aluminium, permetent
des allégaments de
structures. Das
arossenes devoilures
ferroviaires  plus
géras consomment
mains dénergielors de
I'accélération et la
décédration - un atout

particulidremant

T
"I'.lI|I "q."‘i' . -
o N WY "
=P i

Fo=—_

peut s'an produire lors

r.‘r:‘i:t-l-'. jr-'".
LI e

évidant pour les trains de colisions. Catta
régionady oJ urbains a énargieestproporionnela
arriéts fréquents au produit R x A
{charge de rupture
2) L'lnox présanta une multipliéa par
Matériau | R,, A% | R, XA
(MPa) ‘
Inox aust. | 670 |50 ‘ 33500
Inoxferr. |500 |26 | 13000
Acier C 420 29 | 10500
Alurecut | 90 |42 | 4000

surface sous courbe ~ energie absorbée

Ao

capacité d'absorplion
de l'énergle dlevéalors
des déformations

plastiques, telles quil

£

'
A%

allongement). Ceci ast
valabla pour les
austénitiques, comme
la tablaau la démontre,

We go through hell for you...
Nous décrocherions la lune pour vous...
Vamos por el infrerno para usted...

Heal resisctanl tainless steel tabes
Tires en avter dvawydoble of refractaine

P/ estaro

wewnw,starmude - phome -+ 40 25 2079 020

fa  +@/TNNN
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mais aussi pour les
femiiques tibs supéraurs
A Faluminium. D autre
part, les Inox et
particulidrement les
austénitiques pauvent

subir un durclssamant
par écrouissage. Ce

phénoméne ast
d'autant plus prononocd
qua la vitessa de
déformation est &avba
(comme dans les
crashs).

Grace &4 ces deux
caractéristiques
essantielles (rigiditd ot
capacité d'absorption
de Fénergie), 'inox
contribue & la
robustesse ot A la
fiabilité des wihicules,
et donc 4 la sécuritd
das [ErSOnnes

transportées

1 ETNeS Soonomiues |
la résistance a la
corrosion de I'inox
dvite de lourds frals de
maintenance puisque
les wagqons, rames el
bus conservent leur
aspect, ne raquisnant
rien de plus qu'un

4 Focus Incxydable 042008

entretien courant et
connaissentune dunda
d exploitation record.

4) en temes d'agrémeant
pour lous | des voitures

durablement belles,
agréables & ["oail,
propres et en bon &at,
en un mot esthétiques,
font partie de la qualité
de vie au quotidian,
valeur montante dans

ll'esprit de& nos
contermnporains.
Lamize en

capvre oe 'nox

Four une justa évaluation
de TMnox, 1l a 66 appelé
au cours de ces séminares
que, contrairemant aux
idéas regues, sa mise an
el e, et son aptitude au
soudage en particulier, ne
demandant qu'una
connaissance juste et una
application rigoureusades
réglas de l'art. A ces
conditions, I'inox tlent
toutes ses promesses.

Le profitage des fauillards
ince par exemple, penmet

dés la conception, des
réductions an colts da
production, par exemple
andvitant des aesemblages
soudés de sous-sections
an farme da Cet/ ouda U.

Image - Welser Profile
{Autricha)

De plus, le profllage
constitue une excallenta
fagon de combiner
plusieurs fonctions an un
saul profike : acheminament
de cibles refrotdissement,
fecation. ..

Comme dans toute
opération de soudage, |l
faut en fonction des
nuances choisies
(lausténitique EN 1.4318
oule feritique EN 1 2003
sort les plus courantes),
blen sélectionner les
prodults d'apport, la
procédé et les conditions,
afin de concilier bonnea
soudabilité opératoire et
productivitd économigue,
tout en d&vitant les
problémes mélailurgiques.

Ei mafntanani?

Un certain nombre des

nuUances proposéeas, ainsi

" Acerinox (Espagne), ArcelorMiltal Stainless Balgium
(Beigigue), Cantro Swilvppo Matedali (Tilie), Euo inox

queleurs caractérstiques,
sont connues et Wilisbes
depuls des décennies,
maiz les technologies de
mise en ceuvre &ant an
constanta évolution, il est
indispensable d'échangear
an parmanence avec les
consructaurs pour miewx
adapter I'offre. Par
axemple, lesinox A I'état
éorodl, qui permetiant des
gains de poids
considéables, sont une
solution A faire connaitre
plus largement. De midme,
dans un contexte de
grande volatilité das prix
das &léments d'alliage
telz que le nickeal,
l'exploitation des
proprigtés des aclers
inoxydables ferritiques
{gamme KARA
d'ArcelorMittal) apparaft
comme ung altarnative
ponteuse d'avenin comma
an témoignent ses débuts
promattaurs. Le
développemeant de ces
deux pistes pourra
réellement contribuera la
réduction des colts da
fabrication et de
maintenance ainsique de
la consommation d'énarngia
du maténel roulant des
transports collectifs, tout
anaméioran notabbement
leur durée de via.

{Balgiqus), OCAS (Balgiqua), Outokumpu (Finianda)
of VTT (Finlande) en coopdration avec Funiversitd de

technologie de Helsink (Finfanada).

& “Stainfess steals in bus constructions™
(Stain/ess Steal Bus: contract 7210-PR-176)

at Developrment of ightweight rain and metro cars
by using uitra high strength stainipss steels”
(DOLTRAC: contract 7210-PR-363).

A | g manuel WSAPTRANS est disponibie
an anglais sur demande & Mr Rosland Wiiegen
du =site Arcelomditial Gen .

48



APPENDIX 4

Seminarium ,,INSAPTRANS - zastoso-
wanie stali odpornych na korozje w
transporcie samo-chodowym?

Stal. Metale & Nowe Technologie 11/2008. p. 25
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STALE MNIERDZEWNE

Seminarium ,INSAPTRANS

- zastosowanie stali odpornych na korozje
w transporcie samochodowym”

7 paidziernika 2008 roku w Warszawic odbyle si¢ organizowane prze Polsky Unig Divstrybutorow Seali
Bpneja]intycm: seminariom IMNSAPTRANS pofwiccone wylmrzyntnniu stali nittdxmn:j w transporcie
puH.im:n}rm —w autebusach oraz w wagumch pociggiw I metra,

Seminarinm otworzyt dyrekror PUDS Andrzej Ciepiela,
preyvblizajac zebranym sytuacie komunikacii publiczne|
w Polsce — zarys historyezny, 1 prognozy dla tego dugego
selotora, ktdry preewoe ok, 80% wezystkich pasaderdw ob-
stugiwanych przsz bramds transportowsg w Polsce, Od pofowy
lar 20, spada stopien uiyeia” komunikaoi misjskisj. Obecnia
liczba preewoedw ksztattuje sig na poziomie 4 mld pasaze-
réw rocznie — w rekordowym 1986 ¢ bylo to 9 mld. Thane
dotyezace stmktury wiekowe] wikorzystywanych pojazdéaw
wakazujy na maty procent wymienialnodel starych maszyn
na nowe,

Creneze i cele projekn INSPATRAMNS oméwit Mika Sinén,
przedstawiciel Fifskiege Badaweego Centrum Techniczne-
g0 (VTT), bedacego koordynatoremn badad prowadzonych
podezas projektu. Withnmaczyt pomyst przeprowadzenia
badari craz fakt dufego zainteresowania sig nim europe]skiego
Funduszu Badawezsgo dla Wegla i Srali (RFC S Mika Sirén
wyjasnit, 22 celem projelru byto sprawdzenie zasadnosd soo-
sowania (ju od lar 70.) w Ameryce 1| Azji stali nierdzewne|
w pojazdach transportu publicenege. espat INSAPTRANS
postanowit zhadaé modliwodd wykoroystania stali nierdzew-
nych w pravsztodd w Europle oraz koroedcd wynikajace zich
gastosowania pod wegledern ekonomicenym, begpieczeristwa
i oddziatywania na srodowisko naruralne, a nastgpnie roz-
propagowad je w podrecznilo, w krérym zostabyby zebrane
wazysthie wyniki i wnioskl. Ostatecznie INSAPTRANS
zostal podzielony na dwa mniejsze projekiy:

L. stale nierdzewns w konstrukcjach antobusdw,

2. opracowanie lekkie] konstrokeji pociagdw i wagondw
metra g gastosowaniem stali nierdzewnych o wysokisf
wytrgymatosci.

W dalsze| czgéci seminarium prelegent omdowit zasady
konstruowania i projektowania lekkich konstrukdi ze stali
odpomych na korozje, koncentmijge sig na konstrukdjach
z profili zamknigtych i paneli typu sandwich”. Prezentacja
wynikdw testéw zderzeniowych { zmgezeniowych wyragnie
wykazala lepsza wytrzymatodé gatunkdw anstenityeznych
od feryipeznych. — Ewlaszeza po crash testach na ramach
profili zamknietych najlepsze rezultaty miata stal 3045F
—miéwil Mika Sirén, podpierajge sie pregentowanymiw trak-
cie wystgpienia preykdadami zastosownr.

Folejny = zaproszonych godc omdwit zagadnienie, ktdre
w najwigkszym stopniv wphywa na uzyskanie pozadanych
rezultatdow —whadciwy dobdr materiatu i od powiednio widko-

FIEN metuie & oma Terchivsbogie

nany projekt. — Kalkolacje koszodw w oykdu gycia wykazuja,
e redukcja wagl pojazdu zmniejsza zodycie paliwa i mode
skompensowal wysokie poczgthowe koszty materiadows —
twiendzil, powotujae sie na wyniki badad, Ters Taulavuori
{(Curckumpu, Tomio Research Center), cztonek grupy
roboczaj projelkm INSAFTRANS Zachgcal projektantiw
i operatordw obstugujgeych maszyny do wylkonywania po-
réwnawezych kalkalacii kosztéw na bazie whasnych danych,
dokonujge tege pray kagdym projekcie. Indywidualne po-
dejicie do projeltn umedliwi optymalne zmnisjszenie wagi
obisk (np. autobusu), za caym idzie mnisjsze sudycie paliwa,
ke jest pozycjy dominnjgeg w koszrach cykdn #ycia pojaz-
du. Wyrmnaga to od projektanta lub konstruktora znajomodci
whaschwodcl mechanicemych i korozyjoych poszczegdloych
gatunkéw stali nierdzewnych, kiére réwniez omdwiono
w te] czgécl seminarinm. Tero Tavlavuor zapewnial, e za-
gwaranmije to kompensacie ceny mareriabéw pray wiskszvch
przebiegach.

Zebrani mogli réwnied wystuchad wystapienia na temat
gatunkn stali nierdzewne) zwane] Dupleksem - o jego wha-
dciwodiciach i zastosowaniach opowiedzial Pawet Chamezyvk
{dyrakror sprzedagy Outokoampu Spoz oo, preedstawiajge
ti stal jabo alternarywe dla garunksw austenityezmych.

Sponsorem seminarfium [N SAFTRANS byto Ourclum-
pu Oyj, a patronat medialny nad spotkaniem objety: STAL
Metale & Nowe Technologie”, .Diesign Polska Mews™,
atalowe Forum — Magazyn FUDS", Focus Mierdzewne”,
Polska Izba Motoryzaci, wenw 4metal.pl a

Frad: FUDS

kL ARE



APPENDIX 5

Seminar feedback questionnnaire
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INSAPTRANS Seminar Evaluation Form

Your feedback is critical for future projects to ensure that the transport industry needs are met.
We would appreciate if you could take a few minutes to share your opinion with us so we can
serve you better.

Seminar/City/Country:

Date:

1. Practical information received:
Useless 1 2 3 4 5 Useful

Incomplete 1 2 3 4 5 Complete

2. Choice of topics presented:

Irrelevant 1 2 3 4 5 Relevant

3. The seminar was applicable to my job:

Agree 1 2 3 4 5 Disagree

4. Overall assessment of the lectures
Incompetent 1 2 3 4 5} Competent
5. I would be interested in attending a follow-up, more advanced workshop on the same
subject
YES NO

6. In what areas was the seminar particular effective?

7. What would be other topics in relation to stainless steel you would be interested in?

Please return this form to the organizers at the end of the seminar. Thank you.
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