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Scope 
 
The EUROSPF is a conference focused on all aspects related to the super plasMcity of materials 
and the SuperplasMc Forming. Since 2001, it has been annually organised by different 
universiMes and insMtuMons of France, United Kingdom, Germany, Spain, Liechtenstein, and 
Italy. The Conference aims to serve as a referenMal and meeMng point around the super 
plasMcity and the superplasMc forming, giving the parMcipants the opportunity to show their 
current works and promoMng future collaboraMons. 
 
 
Committees 

ADVISORY BOARD 

• Donato SORGENTE, Politecnico di Bari, Italy 
• Vincent VELAY, Institute Clément Ader – Mines Albi, France 
• Werner BECK, FormTech GmbH, Germany 
• Luis BARRACHINA, University of Cádiz, Spain 
• Vit JANIK, Coventry University, United Kingdom 

LOCAL ORGANISING COMMITEE 

• Yves MARCEL, LAUAK GROUPE, France 
• Bénédicte BERTRAND, LAUAK GROUPE, France 
• Manon Harriet, LAUAK GROUPE, France 
• Xavier FISCHER, ESTIA, France 
• Pierre JOYOT, ESTIA, France 

 
Our Sponsors  

Special support for EuroSPF 
2024 goodie “Chistera” 
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Basic Information 
 

Date 11 – 13 September 2024 

Venue 
The EUROSPF 2024 will be held in the Basque Country, at the 
Institute of Technology ESTIA  

Web https://eurospf2024.sciencesconf.org/ 
 

Secretariat Manon HARRIET  
eurospf2024@sciencesconf.org 
 

ESTIA Advanced Industrial Technology Institute  
Technopole Izarbel 
90 Allée Fauste d’Elhuyar 
64210 BIDART - FRANCE 
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Program 
 
Each day, bus transport from hotel to conference and acMviMes + return is planned. 
Departure of the bus: 

- FastHotel, Bidart 
- Hotel Elissaldia, Bidart 

 
 
Tuesday, September 10, 2024 
 

 
 
 
 

  

TIME EVENT 
19 :00 (pm) Welcoming Cocktail – Bayonne – Peña LAUAK  

First registraMon 

21 rue Pontrique,  
64100 Bayonne 
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Wednesday, September 11, 2024 

 
 

TIME EVENT – ESTIA Bidart (Technopole Izarbel, 90 Allée Fauste Elhuyar, 64210 Bidart) 
8 :15-9 :15 Registra)on 
9 :15-9 :45 Opening 

9 :45-10 :30 Keynote  
è  Dr. Nikolai Kashaev 

Laser peening of thin-walled 3tanium structures: a combined 
experimental, data-driven and numerical approach to process 
op3miza3on 

10 :30-10 :55 Coffee Break 
10 :55-12 :30 MICROSTRUCTURE - MATERIALS 

11:00-11:30 - ISMPS – Evgeny Naydenkin (ONLINE) 
The effect of processing under-low temperature superplas3city on 
structural phase state and mechanical proper3es of ultrafine grained 
near beta 3tanium alloy. 

11:30-12:00 - MISIS – Anastasia V. Mikhaylovskaya 
Superplas3city and Deforma3on mechanisms of Al-based alloys with 
enhanced strength proper3es. 

12:00-12:30 - Amag Rolling – Daniela Vitzthum 
Superplas3c Forming of AMAG CrossAlloy.57 - A systema3c Study on the 
Impacts of Process Variables on Final Material Proper3es. 

12:30-14:00 Lunch 
14:00-15:00 MICROSTRUCTURE - MATERIALS 
14:00-14:30 - Politecnico di Bari – Angela Cusanno 

Laser heat treatment prior to superplas3c forming for tailoring the 
thickness distribu3on of a magnesium AZ31 component. 

14:30-15:00 - MISIS – Anastasia V. Mikhaylovskaya 
Effect of minor alloying on the superplas3c behaviour of Ti-Al-5-MO 
alloys. 

15:45-18:45 SIMULATION 
15:45-16:15 - ENIT Tarbes – Olivier Pantalé 

Compara3ve Analysis of Finite Element Formula3ons for Simula3ng Hot 
Forming of Ti-6Al-4V Aerospace Components. 

16:15-16:45 - Strathclyde – Craig Knwoles 
Exploring the poten3al of SPF of TA6V tailored machined blanks for 
lightweight. 

16:45-17:15 Coffee Break 
17:15-17:45 - IRT Jules Verne – Olivier ValenPn 

Manufacturing the future of superplas3c and hot forming processes, an 
overview of some experimental and simula3on methods. 

17:45-18:15 - Autoform – Chovav Mordechai 
Op3mizing Aerospace Hot forming: A Leap Forward with Simula3on 
Technology 

18:15-18:45 - IMT Mines ALBI – Lucas D’Archivio 
Inves3ga3on of the mechanical behaviour of Ti-6AL-4V in Hot Forming 
condi3ons: Experiment and Modelling. 
 

 Free Time 
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Thursday, September 12, 2024 
 

 
 
  

TIME EVENT 
08:00-08:45 Board MeeSng (Technopole Izarbel, 90 Allée Fauste Elhuyar, 64210 Bidart) 

 
08:45-10:15 APPLICATIONS - PROCESS 

08 :45-09 :15 - AIRBUS – Anne Lepied 
SPF Process in the aeronau0c industry. 

09:15-09:45 - TECNALIA – Amaia Arroyo 
Manufacturing routes for hot stamping of aluminium alloys 
applied to a wing rib. 

09:45-10:15 - AUROCK – Elise Lamic 
Industry 4.0 for Superplas0c and Hot Forming manufacturing 
processes: effec0ve developments and deployments in the 
AUROCK factory 

10:15-10:30 Coffee Break 
10:30-11:30 TOOLS 
10:30-11:00 - SEVA – David POYEN 

Steps and Key Choices for Designing and Building Efficient HF & 
SPF Titanium Forming Tools. 

11:00-11:30 - CRONITE – Peter White 
Titanium Forming Tools – Press Platens. 

11:30-12:30 GREEN 
11:30-12:00 - Strathclyde – Jun Liu 

Green Manufacturing: Hybrid Superplas0c Forming of Titanium. 
 

12:00-12:30 - University of Basilicata – Emanuele Fulco 
Numerical Study of the Reshaping process of End-Of-Life 
components by gas forming at elevated Temperatures. 

12:30-13:30 Lunch 
14:00  

CULTURAL VISITS “Basque Country” 
 

19:30 Gala Dinner – Hotel Berria Hasparren (68 rue Francis Jammes, 64240 
Hasparren) 
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Friday, September 13, 2024 
 
 

TIME EVENT (Technopole Izarbel, 90 Allée Fauste Elhuyar, 64210 Bidart) 
8 :30-9 :15 Keynote: Werner Beck 

Industrial development of SPF-producMon process for high quanMMes. 
Overview since the 1980-Mes 

9 :15-10 :45 INDUSTRIAL 
9:15-9:45 - Formtech - Werner Beck  

Benefit of isothermal hot-forming with double-ac0on hot press. 
 

9:45-10:15 - Macrodyne – Eugene Ryzer 
Gas Oscilla0on technology for superplas0c forming of 0tanium and 
aluminium alloys. 

10:15-10:45 - FONTANA – Andrea Lombardi //Amag - Florian Schmid 
Study on the Blow Forming of 5xxx/7xxx Aluminium alloy for 
automo0ve applica0ons. 

 
10:45-11:00 Coffee Break 
11:00-11:30 - ACB – Thierry Favre – ValenSne Legrand – Axel Beuzit 

From specific press design to manufacturing SPF aeronau0cal parts. 
 

11:30-12:00 - ALU SPF – Christoph Pirchl 
Super Plas0c Forming Process for Tradi0onal Vintage Helmet for 
Austrian Firefighters. 
 

12:00-12:30 - NMIS 
Die fricMon 

12:30-13:00 Closing 
13:00-14:00 Lunch 

 
 

 
 
 

 
 

 

INDUSTRIAL VISITS 
 

Visit A Visit B 
 

CompositAdour / AddimAdour 
2 rue Pierre Georges 

64100 Bayonne 
 

 
LAUAK Groupe 

2245 route de Minhotz 
64240 Hasparren 
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Laser peening of thin-walled titanium 
structures: a combined experimental, 

data-driven and numerical approach to 
process optimization 

 
Nikolai KASHAEV1, a, Siva Teja SALA1, b, Dominik PÖLTL2, c, Benjamin KLUSEMANN1,2, d, 

Noomane BEN KHALIFA1,2, e, Sabine WAGNER3, f, Werner BECK3, g, Sergey CHUPAKHIN4, h, 
Michael POHL4, i, Frieder ZIMMERMANN4, j 

1Helmholtz-Zenrtum Hereon, Institute of Material and Process Design, Max-Planck-Str. 1, 
21502 Geesthacht, Germany 

2Institute for Production Technology and Systems, Leuphana University Lüneburg, 
Universitätsallee 1, 

21335 Lüneburg, Germany 
3FormTech GmbH, Mittelwendung 26, 28844 Weyhe, Germany 

4ZAL Zentrum für Angewandte Luftfahrtforschung GmbH, Hein-Saß-Weg 22, 21129 Hamburg, 
Germany 

anikolai.kashaev@hereon.de, bsiva.sala@hereon.de, cdominik.poeltl@leuphana.de, 
dbenjamin.klusemann@leuphana.de, enoomane.ben_khalifa@hereon.de, 

fsabine.wagner@formtech.de, gwerner.beck@formtech.de, hsergey.chupakhin@zal.aero, 

imichael.pohl@zal.aero, jfrieder.zimmermann@zal.aero 
 
 

The demand for complex shaped thin-walled structures in the aerospace industry is steadily 
increasing, requiring robust and reliable manufacturing techniques. TradiMonal sheet metal 
forming (SMF) processes osen face challenges such as wrinkling, shearing and spring back, 
which affect the quality and precision of the formed parts. This work, carried out as part of the 
PEENCOR project [1], focused on opMmizing the Laser Peen Forming (LPF) process, a modern 
and innovaMve SMF technique that uses high-intensity laser pulses in ns regime to deform 
materials with minimal surface damage. The targeted applicaMon of LPF is in the aerospace 
sector to form sheet metal into specific geometries and to correct unwanted deformaMons, 
parMcularly in the case of the Mtanium alloy Ti-6Al-4V. Experimental invesMgaMons have 
focused on idenMfying the opMmal LPF process parameters to achieve the desired 
deformaMons [2]. Data-driven methods used arMficial neural networks to predict deformaMons 
based on process parameters, increasing the potenMal for autonomous forming processes [3-
4]. Numerical simulaMons using the finite element method complemented the experimental 
work, providing insights into the deformaMon mechanisms and the opMmizaMon of process 
parameters [4]. The results of the project extended the understanding and applicaMon of LPF 
to thin-walled Ti-6Al-4V structures. 
 
Keywords: Laser peen forming (LPF), Ti-6Al-4V, artificial neural networks, machine learning, 
process planning. 
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The effect of processing under low-
temperature superplasticity on 

structural-phase state and mechanical 
properties of ultrafine-grained near 

beta titanium alloy 
 

Evgeny Naydenkin1 , Il’ya Ratochka1 , Olga Lykova1 , Ivan Mishin1 

 
1 InsMtute of Strength Physics and Materials Science of the Siberian Branch of the Russian 

Academy of Sciences, pr. Akademicheskiy, 2/4, Tomsk, 634055, Russia  
nev@ispms.ru 

 
 
 
 
The study was conducted to invesMgate the impact of low-temperature superplasMc 
deformaMon (forming) on the structural-phase state and room temperature mechanical 
properMes of an ultrafine-grained Mtanium alloy Ti-5Al-5V-5Mo-1Cr-1Fe. The results showed 
that subjecMng the alloy samples to tension at strain rates of 2×10-3 and 6.9×10-3 s -1 at a 
temperature of 823 K (~0.4 Tm) had minimal effects on its mechanical properMes at room 
temperature. This was a$ributed to the retenMon of the ultrafine-grained alloy structure, 
originally formed through all-round pressing, during superplasMc deformaMon (forming) under 
the above condiMons. AlternaMvely, compressing the ultrafine-grained alloy workpieces at the 
same temperature (823 К) and strain rate (~10-2 s -1) resulted in a slight decrease in ulMmate 
strength values.  
 
Keywords: near β Mtanium alloy, ultrafine-grained structure, low-temperature superplasMc 
forming, mechanical properMes 
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Superplasticity and deformation 
mechanisms of AL-Based alloys with 

enhanced strength properties 
 

Anastasia V. Mikhaylovskaya1, Olga A. Yakovtseva, Anna A. Kishchik,  

Zarina S. Turaeva, Anton D. Kotov 

 
National University of Science and Technology “MISIS”, Moscow 

 
1affiliation and address mihaylovskaya@misis.ru  

 
 
The development of new superplasMc alloys with improved formability and/or service 
properMes is an issue for scienMsts and industry. In order to achieve the desired properMes, the 
composiMon of the modifying alloy and the processing parameters are required. In this study, 
the influence of small addiMons of solute alloying elements for aluminium-based alloys (type 
5083) on the contribuMons of superplasMc deformaMon mechanisms was invesMgated. It was 
shown that grain size, precipitaMon parameters and solute content should be controlled. to 
control the superplasMc properMes. It was shown that small addiMons of Zn and Si can sMmulate 
grain boundary sliding, but Cu reduces its contribuMon to the total strain. Based on this effect, 
the alloy composiMon was opMmized, and the alloy sheets were processed by a simple 
thermomechanical treatment.  
The superplasMc properMes of commercially processed sheets of aluminium-based alloys (type 
5083) with enhanced strength properMes were studied. The sheets with a thickness of 1.2 to 
2 mm and a grain size of about 8 µm exhibited a strain rate sensiMvity coefficient, m, of more 
than 0.5 and an elongaMon to failure of 400% at a constant strain rate of 2×10-3 s-1. SuperplasMc 
forming of the complex-shaped model parts was successfully processed at 520 °С and a strain 
rate of 2×10-3 s-1. The alloy exhibited a yield strength of 190 MPa, an ulMmate tensile strength 
of 370 MPa, and an elongaMon of 20-22% at room temperature.  Dynamic grain growth 
occurred during superplasMc deformaMon, which reduced the strength properMes and ducMlity, 
but by less than 5-10%.  
 
Keywords: Superplastic deformation, commercial aluminum alloy, grain boundary sliding, 
strength properties  
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Superplastic Forming of AMAG 

CrossAlloy®.57 – A Systematic Study on 
the Impacts of Process Variables on 

Final Material Properties 
 

Daniela Vitzthum1, Lukas Stemper1, Florian Schmid1, Ramona Tosone1 

 
1 AMAG rolling GmbH 

Lamprechtshausener Straße 61, 5282 Ranshofen, Austria, 
daniela.vitzthum@amag.at 

 

 
Aluminum alloys are tradiMonally classified based on their primary alloying element, dictaMng 
their properMes and applicaMons. This standardizaMon restricts advancements and the use of 
secondary raw materials. The AMAG CrossAlloy® family aims to overcome these limitaMons 
with an innovaMve alloy design strategy. 
AMAG CrossAlloy®.57, the first in this series, has been industrially produced, thoroughly 
characterized, and tested in various applicaMons. IniMal prototype trials indicate that AMAG 
CrossAlloy®.57 performs excepMonally good in and aser superplasMc forming (SPF) and 
thereby helps to overcome certain limitaMons a$ributed to 6xxx, 7xxx, and 5xxx series alloys. 
Our systemaMc study invesMgates the effects of varying material and process parameters on 
the final properMes of AMAG CrossAlloy®.57. Two material variants were superplasMcally 
formed and subjected to different cooling strategies and heat treatments. The results reveal 
the respecMve impacts on final material properMes including strength, corrosion resistance and 
microstructure. 
This study highlights the potenMal of AMAG CrossAlloy®.57 to revoluMonize aluminum alloys, 
providing enhanced properMes for diverse applicaMons. 
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Laser Heat treatment prior to 
superplastic forming for tailoring the 
thickness distribution of a magnesium 

AZ31 component 
 

Angela CUSANNO1, Pasquale GUGLIELMI1, Antonio PICCININNI1, Donato SORGENTE1, 
Gianfranco PALUMBO1 

 
1Department of Mechanics, Mathematics and Management - Politecnico di Bari, Bari, Italy 

angela.cusanno@poliba.it, pasquale.guglielmi@poliba.it, antonio.piccininni@poliba.it, 
donato.sorgente@poliba.it, gianfranco.palumbo@poliba.it 

 
 
Magnesium (Mg) alloys are widely used in sectors where weight reducMon is crucial, such as 
the automoMve, aerospace and biomedical field. SuperplasMc Forming (SPF) is an effecMve 
method for creaMng complex shapes with Mg alloys, parMcularly AZ31, which exhibits excellent 
superplasMc behaviour at high temperatures. However, SPF osen results in significant 
thickness variaMons, impacMng component performance. Achieving uniform thickness 
throughout a superplasMcally formed component is sMll challenging.  
In the present work, a numerical/experimental approach for improving the thickness 
uniformity of components produced by superplasMc forming has been proposed. Through heat 
treatments using a CO2 laser the grain size was locally changed, thus modifying the superplasMc 
behaviour in a predefined area of the blank. Both the grain coarsening produced by the laser 
heat treatment and the superplasMc forming of the heat treated blank were simulated using 
Abaqus sosware, which allowed to set the related process parameters for the manufacturing 
of the invesMgated case study. The thermal finite element model of the laser heat treatment, 
calibrated using the experimental temperature evoluMons acquired in specific areas during the 
heat treatment, was used to evaluate the influence of the laser heaMng process parameters 
on the grain size evoluMon. The resulMng grain size distribuMons were implemented in the 
mechanical finite element model of the superplasMc forming process. The proposed approach 
revealed to be effecMve, since it allowed to design the laser heaMng parameters able to 
improve the thickness uniformity of the formed AZ31 component. 
 
Keywords: Laser Heat Treatment, Grain size, Finite Element, magnesium alloys, thickness 
uniformity. 
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Effect of minor alloying on the 
superplastic behavior of Ti-Al-MO-V 

alloys 
 

Anton D. Kotov1, Maria N. Postnikova, Alena Y. Trishina, Anastasia V. Mikhaylovskaya 

 
National University of Science and Technology “MISIS”, Moscow 

 
1 mail to: kotov@misis.ru 

 
Titanium-based alloys are widely used in various industrial fields due to their unique 

properties such as low density and high strength-to-weight ratio, excellent corrosion 
resistance and heat resistance. However, high stress levels, a relatively low modulus of 
elasticity and increased sensitivity to processing parameters make it difficult to produce 
complex shaped parts from titanium alloys by hot stamping and forging. Superplastic forming 
(SPF) overcomes these difficulties and allows forming at low gas pressure in a single operation. 
The duplex-structured Ti-6Al-4V and Ti-4Al-3Mo-1V alloys exhibit good superplasticity at high 
temperatures of 800-900°C due to their stable duplex structure. High SPF temperatures 
increase energy consumption, tool and die wear and lead to the formation of oxide and alpha 
layers on the part surface. In this context, the design of titanium alloys that exhibit 
superplasticity at low temperatures is a current issue. 

The effects of minor alloying elements Fe (0.5 wt%), B (0.01-0.1 wt%), and Y (0.05-0.2 
wt%) on the superplasMc behavior, microstructural evoluMon and mechanical properMes of Ti-
Al-V-Mo alloys were invesMgated. It is shown that even small addiMons of these elements 
provide stable flow and reduce the flow stress values at the iniMal deformaMon stage. An 
increase in the high-angle grain boundary fracMon was observed at the iniMal deformaMon 
stage, which facilitates the grain boundary sliding contribuMon and flow stability at a steady 
state of superplasMc flow. The effect was pronounced at low temperatures and was thus 
explained by the acceleraMon of recrystallizaMon and globularizaMon of the microstructure. As 
a result, minor addiMons of the studied elements provided good superplasMcity at the 
comparaMvely low temperatures of 625-775 °C (m ~0.50 and strain to failure ~500-900%) and 
improved the pos�orming room temperature strength (830 MPa YS and 990 MPa UTS). The 
study was done in framework of RSF project (code 23-79-01155).  

 
Keywords: Titanium alloys; superplastic behavior; microstructural evolution; grain boundary 
sliding; dynamic grain growth; mechanical properties 
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Comparative Analysis of Finite Element 
Formulations for Simulating Hot 
Forming of Ti-6Al-4V Aerospace 

Components 
 

Olivier Pantalé1 , Sharan Raj Rangasamy Mahendren1 , Yves Marcel2 , Olivier Dalverny1  
1LGP, UTTOP, University of Toulouse, 47 Avenue d’Azereix, F-65016, Tarbes, France 

 2LAUAK AEROSTRUCTURES FRANCE, 2245 route de Minhotz, 64240, Hasparren, France 
 

Mostly driven by cost and performance, Mtanium alloys are among the most widely used 
metallic materials for aeronauMcal applicaMons and can make up to 15% of the total weight of 
an aircras. Increasing environmental awareness and soaring energy prices have bolstered the 
need for lighter yet high-performing materials, especially to accommodate the high 
temperatures of engines and exhausts. The availability of Mtanium alloys in sheet metal form 
makes them ideal for forming processes such as Hot Forming (HF) and SuperplasMc Forming 
(SPF) [1,2]. With deformaMon and elongaMon requirements exceeding the capabiliMes of cold 
forming (parMcularly in high-strength alloys such as TA6V), HF and SPF remain essenMal for 
aerospace manufacturing. In this context, numerical simulaMon methods such as finite 
element analysis (FEA) are of primary interest in the development and feasibility assessment 
phase of manufacturing complex geometries by forming. We are interested in developing 
numerical models of processes and methods from the HF family, to provide efficient models 
that allow relevant simulaMon, at a limited numerical cost, capable of evaluaMng the feasibility 
of such processes for new parts with complex geometries. More precisely, this study presents 
a comprehensive finite element analysis to compare the performance of different element 
formulaMons (classic shell elements, solid elements, and conMnuum shell elements) in 
simulaMng the hot-forming process at 725 °C of a complex Ti-6Al-4V aerospace component. 
The simulaMon accounts for temperature and strain rate effects on the material properMes, 
incorporaMng phenomena such as fricMon and anisotropy. Three different element types are 
studied and compared: classic shells, solid elements (full and reduced integrated), and 
conMnuum shells with reduced integraMon. The model is validated by comparing the predicted 
final part geometry, especially the thickness distribuMon, against the experimental 
measurements. The model can also predict the spring-back effect on the final geometry. The 
conMnuum shell element provides the smoothest representaMon of thickness variaMons along 
criMcal regions of the final part. The study highlights the importance of selecMng the 
appropriate element type for the accurate simulaMon of hot-forming processes involving large 
deformaMons and complex contact condiMons. The ability of conMnuum shell elements to 
accurately capture the thickness variaMons makes them an ideal candidate for such 
applicaMons.  
 
1. Odenberger, Eva-Lis. Concepts for hot sheet metal forming of Mtanium alloys. PhD Thesis. 
Luleå University of Technology, 2009.  
2. Chartrel, B. Analyse et opMmisaMon des procédés de formage de pièces en alliage de Titane. 
PSL Research University, 2016 
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Exploring the potential of superplastic 
forming of TI-6AL-4V Tailored machined 

blanks for lightweight designs 
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Tailored machined blanks are sheets that feature heterogeneous thicknesses, allowing 
different areas of the final part to withstand disMnct structural loads effecMvely. ConvenMonal 
methods of tailoring the thickness of the final part, like chemical machining, are labour 
intensive processes that requires pre-masking and post cleaning of complex industrial 
component. The proposed method provides a cost-effecMve soluMon to manufacture light-
weight components by simplifying the material removal compared to shaping intricate 3D 
parts. In fact, machining a flat blank is simpler than removing the material from complex 3D 
geometries. In this study, the feasibility of superplasMcally formed Ti-6Al-4V tailored machined 
blanks was analysed. Three industrial relevant design examples were developed for 
components forming with iniMal dissimilar thickness distribuMons. The results were examined 
through Finite Element (FE) simulaMon and experimentaMon. The FE simulaMons guided the 
design of these blanks. Two examples aimed to address the excessive thinning issue typically 
encountered with standard homogeneous thickness approaches, where specific regions in the 
part undergo maximum deformaMon. The blank designs preserved higher thicknesses in 
regions where maximum deformaMon was expected. The third example explored forming a 
structured pa$ern thickness distribuMon, incorporaMng thicker sMffeners covering the sheet in 
two perpendicular direcMons. Although the approaches differed, the ulMmate goal of all three 
designs was to reduce the total weight of the part. The tailored blanks were manufactured via 
CNC machining from a 2.6 mm thick Ti-6Al-4V sheet, introducing variable thickness profiles. 
Subsequently, the blanks were superplasMcally formed in an SPF press (Figure 1). The 
successful forming of the parts demonstrated the feasibility of the tailored thickness blank 
approach that can ulMmately enable the reducMon in component weight. Also, this approach 
can help the industry to move away from chemical milling for the purpose of light-weighMng 
and removing of excess material from post formed component. Importantly, the experimental 
trials showed good correlaMon with the FE simulaMons, emphasizing the crucial role of the FE 
tool in designing such components. 
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Figure 1 - Three tailored blanks that were designed and formed at the Advanced Forming 
Research Centre  
 

Keywords: Superplastic forming; Ti-6Al-4V; Tailored blanks; light-weighting; finite element 
modelling 
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Manufacturing the future of 
superplastic and hot forming 

processes, an overview of some 
experimental and simulation methods 

 
Olivier VALENTIN∗, Émilie AUBIGNAT, Sylvain LE QUEFFELEC 

Institut de recherche Technologique Jules Verne, 1 Mail des 20 000 Lieues, 44340 
Bouguenais, France 

 
Super Plastic Forming (SPF) allows the production of complex-shaped metallic parts with near 
net shape and limited risk of tearing. However, this process has a low production rate and 
significant maintenance costs and requires high electrical power. Hot Forming (HF) has a 
higher production rate and is cheaper and easier to operate but stays limited to specific 
designs. For ten years, IRT Jules Verne and its industrial partners in the Aircraft and Naval 
industries have been leading a series of strategic projects on SPF and HF forming processes. It 
involves innovative development forming methods, high temperature instrumentation, 
process simulations, mechanical and metallurgical characterization, industrial tests, and 
transfer of technologies. These developments target time and cost reduction, energy savings, 
tool life extension, and systematically ensuring the tolerance of forming parts. The presented 
work is an overview of workflow and results of past, current, and future projects on HF and 
SPF processes. We will share a look at a hybrid HF/SPF process and its consequences on the 
microstructure and mechanical properties of shaped Titanium part s. Next, we will address 
the identification of constitutive laws for numerical simulations of HF process on aluminium 
parts. Then, we will highlight through simulation the impact of cycle temperature on HF tools 
damages for Titanium parts obtained in another past project. One of our ongoing projects 
focuses on the understanding of high-temperature phenomena impacting the lifespan of SPF 
tools, we will share a state-of-the-art from a surface aging and distortion tools point of view. 
Finally, we will introduce some main lines of our next project under construction to integrate 
energy-efficient practices and technologies to reduce the environmental footprint of SPF.  
 
Keywords: SPF, HF, Titanium and Aluminum alloys, Simulation, Thermomechanical Behavior, 
Coatings, Mold Surface Treatment, Thermal performance 
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Optimizing Aerospace Hotforming: A 

Leap forward with Simulation 
Technology 

 
Darren GODFREY (STATE), Chovav MORDECHAI (AutoForm) 

 
Senior Aerospace Thermal Engineering has been a leader in producing hot-formed parts for 
the aerospace industry for years.  

To remain competitive in this demanding market, we prioritize meeting deadlines, managing 
material and tryout costs, and providing agile and rapid quotations and process development. 
  

Since 2021, we have invested in hot-forming simulation technology to sustain our edge and 
uphold our standards of excellence.  
We needed to find a fast and reliable solution capable of delivering practical results within 
hours. 
This presentation highlights our achievements in accelerating and securing our quotation and 
process development timelines, while significantly reducing the number of tryout iterations. 
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Investigation of the mechanical 
behavior of TI-6AL-4V alloy in hot 

forming conditions: Experiment and 
Modelling 

 
Lucas D’ARCHIVIO1, Luc PENAZZI1, Vincent VELAY1, Vanessa VIDAL1  

1 Institut Clément Ader (ICA), Université de Toulouse, CNRS, IMT Mines Albi, INSA, UPS, 
ISAESUPAERO, UT3, Toulouse, France 

lucas.d_archivio@mines-albi.fr , luc.penazzi@mines-albi.fr , vincent.velay@mines-albi.fr , 
vanessa.vidal@mines-albi.fr  

Superplastic Forming is a forming process using the superplastic properties of titanium alloys 
allowing them to reach high level of deformations and drawings. These properties require high 
temperature (𝑇 ≥ 900 °𝐶) and low strain-rates (𝜀 ̇ ≈ 10−4 𝑠 −1 ) to be activated [1]. However, 
these forming conditions induce a high energy consumption and long cycle time. In order to 
reduce them, titanium alloys could be formed at lower temperatures and higher strain-rates, 
in which conditions its superplastic properties decrease, but can still reach high level of 
elongation [2]. Our research focuses on Ti-6Al-4V alloy, one of the most common and widely 
used titanium alloy in the aerospace industry, which still needs to be characterized and 
modelled at lower temperature and higher strain-rates. The grain size is one of the main 
microstructural parameters impacting the behaviour of Ti-6Al-4V. Refining it can lower the 
temperature at which the material exhibits superplastic properties [3]. Two initial 
microstructures were studied, with respective alpha grain size of 6 µm (fully equiaxed) and 2 
µm (equiaxed but slightly elongated along the rolling direction). The temperature range 
selected in this study is between 400 °C and 700 °C and for strainrates from 10−4 𝑠 −1 up to 
10−2 𝑠 −1 . Two experimental campaigns were carried out to characterize the isothermal 
behaviour. The first one is a series of traction-relaxation tests in small deformation using a 
mechanical extensometer to identify the elastic and viscoplastic parameters. The second one 
is a series of tensile tests up to rupture using digital image correlation to acquire the plastic 
hardening and the viscoplastic behaviour in large deformation conditions. Results show that 
high strains can be obtained for temperature below the superplastic temperature, especially 
for the fine microstructure. For example, an elongation to rupture of 300 % at 600 °C and 10−2 
𝑠 −1 for the 2 µm microstructure whereas it reaches 170 % in the case of the 6 µm 
microstructure. An elasto-viscoplastic model has been identified for both microstructures 
showing good results both in small and large deformations. Its purpose is to be applied for 
anisothermal conditions and several initial microstructures. 
 

Keywords: Ti-6Al-4V alloy; Mechanical characterization; Behavior modelling; Hot Forming; 
Digital Image Correlation 
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Super Plastic Forming Process in the 

aeronautic industry 
Anne Lepied 

anne.lepied@airbus.com  
Pierre Larroumet 

pierre.larroumets@airbus.com  
Alejandro Giraldo 

alejandro.giraldo@airbus.com  
Jose Manuel Martin Marquez 

jose.martin.marquez@airbus.com  
 

 
In the aeronautic industry, Super Plastic Forming is widely used to produce complex and deep 
components enabling fabrication of elementary parts constitutive of the pylon. The first 
ambition is to maintain SPF know-how for these specific deep parts typologies. 
The ideal situation is to have the best formability of the material during the SPF stage and the 
highest mechanical properties of the final product under service conditions. However, both 
advantages are mutually exclusive on a short thermo mechanical manufacturing route. 
Indeed, the SPF is a technology with a long lead time at very high temperatures which induces 
high recurring costs, energy consumption and associated maintenance.   
In the context of necessary carbon emissions reduction, the challenge is now to improve our 
current industrial system by deploying relevant qualified industrial processes such as Hot 
forming or even cold forming & corresponding co design activities in order to deal with the 
different requirements such as tolerances & mechanical properties without forgetting cost at 
completion. The objectives are recurring cost, cycle time, Buy to Fly ratio & environmental 
footprint reduction.  
In such a context, the numerical simulation of these processes is also of key importance. 
Mechanical characterisation, Multi Proofs of Concept are investigated with the goal to gather 
appropriate input data for the numerical models of the End-to-End manufacturing routes 
under implementation.  
Airbus relies also on diffusion bonding for slim flight control elements. Such elements lead to 
cost savings in integration and weight optimisation. With diffusion bonding we are able to 
produce parts with complex surfaces, fully reinforced and relatively small thicknesses. 
The use of these elements is also realized in hot zones due to the thermal properties of 
titanium. 
 
Keywords: SPF, Titanium  
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Manufacturing routes for hot stamping 
of aluminium alloys applied to a wing 

rib. 
 

A. Arroyo, G. Atxaga, B. Canflanca 
 

TECNALIA, Basque Research and Technology Alliance (BRTA), Astondo Bidea, Edificio 700, 
48160 Derio, Bizkaia, Spain 

 
This study suggests the applicaMon of the hot stamping process, which delivers ready-to-use 
parts for the producMon of aircras components, as an alternaMve manufacturing method to, 
for instance, machined parts. The research has been focused on examining the formability of 
aluminium alloys at high temperatures. The possibility of hot forming different aluminium 
alloys into intricate component shapes has been explored. An extensive experimental 
campaign has been conducted to establish the opMmal hot stamping process parameters. 
Moreover, forming trials with various geometries have been executed, and aser the 
corresponding heat treatment, material properMes have been restored. SimulaMons of the hot 
stamping process have been performed using Pamstamp® 2G sosware, and these results have 
been correlated with those obtained in the experimental campaign. As a final stage of the 
development, a demonstrator corresponding to a wing rib with AA2198 aluminium-lithium 
alloy has been successfully produced. The characterizaMon carried out on the prototype 
indicates that specificaMons are met. 
 
Keywords: Aluminium alloys, Hot stamping, Hot forming, AeronauMcs, FE process modelling, 
manufacturing route 
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Industry 4.0 for Superplastic and Hot 
Forming manufacturing processes: 

effective developments and 
deployments in the AUROCK factory. 

 
Elise LAMIC, Lenny JACQUINOT, Fabien NAZARET Aurock – Albi – France 

 
Reach good industrial performances with superplasMc forming process requests a fine 
mastering and opMmizaMon of process and press environment parameters. These parameters 
have a strong influence on the part quality, the cycle Mme, the forming tools costs, the press 
maintenance charges and the energy consumpMon. Thanks to its longMme experience in Finite 
Elements (FE) models for digital forming processes and its good knowledge of forming press 
architecture and control, Aurock chooses to extend digital technology into its producMon 
workshop for factory’s upgrade to smart manufacturing standards. To reach this objecMve, 
Aurock develops and started to deploy in its workshop its own Industry 4.0 tool dedicated to 
HF/SPF parts producMon. This tool enables to opMmize the most influent process and press 
environment parameters to reach a high level of producMvity while contribuMng to a strong 
team involvement through skills development and pleasant working environment. This 
Aurock’s digital tool includes: 

• a live Dashboard available on big screens at different workshop corners and on the 
company network for producMon supervision and live forming press monitoring,  

• a Data Mining applicaMon offered to visualize and to analyse for opMmizaMon all the 
collected data from previous forming campaigns,  

• a Digital twin of the presses giving the live thermal behaviour and enabling to opMmize 
the energy consumpMon and avoid quality problems  

• a PredicMve maintenance applicaMon enabling the supervision and data analysis of a 
dedicated sensors network to maximize the press availability rate.  

 
This 4.0 transverse tool combined with already exisMng FE process modelling empowers 
Aurock to succeed in numerous new complex parts producMons with mastering of 
industrializaMon, quality, maintenance and producMon costs.  
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Steps and Key Choices for Designing 
and Building Efficient HF & SPF 

Titanium Forming Tools 
 

Saint-Gobain SEVA – Florian BERNARD / David POYEN 
 
 
Titanium superplasMc forming is a sensiMve process that requires specialized tooling. From 
customer specificaMons to the final forming of Titanium parts, each step in designing and 
building efficient HF & SPF Titanium forming tools demands a rigorous approach and 
meMculous follow-up. Technical decisions, based on extensive experience, are crucial to 
enhancing the efficiency and longevity of these tools. This presentaMon will provide a general 
overview of the main parameters to be carefully considered throughout the course of such 
projects, detailing the following phases: customer specificaMons, design & engineering, 
methods & industrializaMon (for both foundry and machining phases), casMng (including the 
choice of tooling alloy grade), realizaMon (machining, polishing, assembly), final inspecMon, 
and customer acceptance. 
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PresentaMon of the Cronite group and its global presence. Manufacturer of HF/SPF tools 
recognised in various field. 
Supplier of platens. 
SimulaMon for design. 
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Green Manufacturing: Hybrid 
Superplastic forming of Titanium 

Components 
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lesg@sde.technology; chrisg@sde.technology  
 

 
SuperplasMc forming (SPF) has been an a$racMve process in the aerospace industries, 
especially for forming of excellent precision, large and complex-shaped components. However, 
the SPF process is normally conducted at a low forming rate (10-3 s-1 or slower) and very high 
temperature (typically 900°C or higher for Mtanium alloys), which has hindered its wider 
applicaMons due to the low producMon rate, high energy consumpMon, expensive tooling 
materials, high manufacturing cost, etc. A hybrid forming approach has been exploited the 
usage of superplasMc forming for faster producMon, by designing a process that combines hot 
drawing and gas blowing in one operaMon, to establish an energy-efficient and environment-
friendly technology. Reduced temperature and reduced process Mme can minimise the alpha 
case formaMon in SPF part which can be potenMally removed with less hazardous chemicals or 
alternaMve methods. 
In the first stage of the process, the single-sheet material is deformed into the cavity die by 
mechanically drawing the material with the upper tool acMng as a punch. In the second stage, 
an argon gas is introduced to superplasMcally form the local geometrical features of the 
component. Enhanced material formability and improved forming rate can be achieved by 
adopMng the hot drawing operaMon before SPF. The SPF cycle Mme is reduced significantly from 
73 min to 22.5 min, with an esMmated manufacturing cost saving of 25% for an aircras 
representaMve component. The final thickness distribuMon of the component can be more 
homogenous than in convenMonal SPF processes, as a large amount of material is drawn into 
the forming area by the punch during hot drawing. Furthermore, as a green manufacturing 
process, it is expected to reduce the forming temperature (e.g. for Ti64 from 900°C to 800°C), 
which is more compaMble with exisMng manufacturing processes, with faster forming rate, less 
energy consumpMon and process cost. 
 
Keywords: Superplastic forming, Hot drawing, Gas blow forming, Finite element simulation, 
Titanium 
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Numerical study of the reshaping 
process of End-of-Life components by 
gas forming at elevated temperatures 
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The paradigm of reuse applied to End-of-Life (EoL) components is gaining momentum because 
of its inherent ability to reduce waste and, more generally, to reduce the environmental impact 
of manufacturing processes. In sheet metal forming processes, one of the most significant 
impacts is due to the producMon of the wrought alloy (the blank), which is the result of a long 
and energy-intensive process, especially when the enMre chain from the ore extracMon to the 
rolling mill is considered.  At the same Mme, recycling metals is undoubtedly a feasible way to 
reduce the environmental impact, but it usually involves relaMvely high energy requirements. 
A viable alternaMve is to reuse EoL components by reshaping them for a similar or a completely 
different purpose.  In this work, a numerical study of the reshaping process of an aluminium 
alloy component is presented: a deep drawn component, represenMng the EoL part, is 
reshaped by gas forming at elevated temperatures to give the blank a new shape. A numerical 
finite element model was built reproducing both the primary process (the deep drawing) and 
the reshaping process by gas forming. The numerical results allowed to verify the potenMal of 
the approach and to understand criMcal aspects of the process chain. ParMcular a$enMon was 
paid to the effect of process parameters on the “feature residual marks” of the primary 
forming operaMon on the final component. 
 
 
Keywords: Reshaping, Gas Forming, Finite Element, Environmental impact. 
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Industrial development of SPF-

production process for high quantities. 
Overview since the 1980-ties 

 
Sabine Wagner, Werner Beck, both FormTech GmbH, Germany 

 
 
The material phenomenon of metals´ superplasMcity is known since ~100 years, but industrial 
producMon only started in the 1960th. ScienMsts were proud to obtain laboratory results those 
certain materials, e.g. ZnAl22, can show extensive strain of several hundred up to more than 
2000 percent in uniaxial tesMng. Within a narrow range of temperature and strain superplasMc 
properMes were observed. ScienMfic interest focused on explanaMon of the phenomenon. 
Materials with a very limited industrial interest were examined. There is sMll an ongoing 
scienMfic discussion how to explain the superplasMc mechanism in materials´ microstructure.  
Industrial interest rose when it got obvious that other fine grain materials like Ti6-4 are very 
likely to exhibit superplasMc properMes and at the same Mme some programs badly needed 
parts made from alpha/beta alloys like Ti6-4 for structural applicaMons due to service 
temperature and loads. 
Project interest grew sharply for sheet metal parts with 3D-shapes and for heavy secMons from 
hi-strength materials with military projects like “F15” and “B1” and as well with Gallo-Anglo 
supersonic project “Concorde”, but on a quanMty-wise small scale.  
Real industrial set-up of SPF process chains for Mtanium alloy Ti6Al4V got possible with the 
slowly but steadily increasing producMon rate in civil aircras producMon in Europe. In the ~mid 
1980´/early 1990-Mes SPF-parts in wide-bodies A300/310 and single-aisle A320, e.g. “end-cap” 
and in space applicaMons for launchers and satellites, mainly with tankage components like 
“hemispheres etc.” occurred.   
SPF of aluminum alloys in numerous quanMMes started with the increasing interest of 
automoMve industry in lightweight bodies and complex shapes in combinaMon with “low” 
(relaMvely in automoMve scale) producMon rate and gave a chance to suppliers since ~2000. 
This paper accumulates key elements of successful set-up of SPF producMon flow of Ti6-4 parts 
since the “pioneering” Mmes ~1979 unMl nowadays regarding the relevant post-SPF material 
properMes and considerable process opMmizaMon for important cost savings. 
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Benefit of isothermal hot-forming with 

double-action hot press 
 
 

Sabine Wagner, Werner Beck, both FormTech GmbH, Germany 
 
 
Sheet metal forming of Mtanium alloys and of Commercially pure Titanium (CpTi) has its 
drawbacks. Cold forming properMes mainly show two limiMng factors: High forming stress and 
low forming strain, especially with mulM axis forming paths. CpTi shows large anisotropy and 
comparable low strain, Ti6-4 and other Ti-alloys have useless strain. AddiMonally, the parts 
show extensive spring back and must be calibrated under temperature aser forming. 
AlternaMvely, parts from Ti6-4 can be formed with SPF. CpTi doesn´t show SPF properMes and 
must be formed at room temperature with convenMonal techniques in several steps with 
intermediate heat treatment and following hot calibraMon and soluMon heat treatment.  
Higher forming temperature reduces the forming stresses considerably both for CpTi and Ti-
alloys. 3-D hot-forming is possible if a drawing process with suppression of folds from material 
compression during material flow can be applied. The spring back can totally be eliminated 
with suitable temperature and exposiMon Mme. Process parameters for temperature and Mme 
for a suitable hot-forming process and the reducMon of residual stress have been invesMgated. 
The exisMng hot press has been fi$ed with a new platen to achieve double acMon. It 
incorporates an integrated heated-platen and a fully controlled blank holder. Based on this 
isothermal Hot Deep Drawing (HDD) machine a novel hot forming process has been 
established which can replace both the both SPF process and as well convenMonal cold forming 
and associated heat treatment. Complex 3D-parts can be formed and calibrated in one shot. 
From the design point of view parts with complex shape and even with rectangular walls can 
be produced. Handling and/or distorMon problems like with SPF are absent. The resulMng 
oxidized surface layer is thin and need not to be chem-milled. Process-set-up Mme is low. 
Commercial benefit is achieved from various factors. Very short press cycle Mmes can be 
obtained.  
In total the hot deep drawing process results in considerable part cost reducMon. 
 
 
 
 
 
 
 
 
 
 
 
 

https://eurospf2024.sciencesconf.org/
mailto:eurospf2024@sciencesconf.org


15th EUROPEAN CONFERENCE ON SUPERPLASTIC FORMING – EUROSPF 2024 
11-13 September 2024 

https://eurospf2024.sciencesconf.org 
eurospf2024@sciencesconf.org 

34 

 

 
GAS OSCILLATION TECHNOLOGY FOR 

SUPERPLASTIC FORMING OF TITANIUM 
AND ALUMINIUM ALLOYS 

 
Author 1 (Eugene Ryzer)1 

 
Windsor Ontario Canada 

 
eryzer@aempowersystems.com 

 
AEM Power Systems, in collaboraMon with Macrodyne Technologies, is pioneering the cu�ng-
edge gas oscillaMon technology to enable Gas OscillaMon SuperplasMc Forming (GOSPF) 
process. This revoluMonary technology dramaMcally improves the forming capability of 
Aluminum and Titanium alloy sheets into complex shapes. At the heart of GO-SPF is a unique, 
patented gas oscillaMon forming system designed to generate and channel specific gas 
oscillaMons into a superplasMc blow forming tool. This innovaMve gas oscillaMon technology 
enhances forming material grain boundary sliding mechanism, enabling material to 
dynamically undergo parMal stress relief during each oscillaMon cycle during the GO-SPF, thus 
significantly improving formability. Ongoing research and development efforts reveal that 
adding an oscillaMng load to a constant tensile load markedly enhances the formability of 
Titanium Ti-6Al-4V and Aluminum A5083 alloys. This breakthrough results in significant 
improvements in material elongaMon, thickness uniformity, and forming speed improvement 
up to 500% compared to convenMonal SPF. These advancements have been validated across 
various strain rates and will be highlighted in an upcoming presentaMon. AddiMonally, the 
presentaMon will feature a Finite Element Analysis (FEA) comparison between tradiMonal SPF 
and the GO-SPF for Titanium Ti-6Al-4V and Aluminium A5083 sheets, focusing on specific 
component geometries to demonstrate the superior capabiliMes of GO-SPF. This comparison 
underscores significant advancements in metal forming technology, posiMoning GO-SPF as a 
transformaMve process for industries reliant on highprecision and complex metal components.  
 
Keywords: GO-SPF SuperplasMc forming Gas OscillaMon Ti-6Al-4V alloy A5083 alloy 
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Study on the blow forming of 5xxx/7xxx 
aluminium alloy for automotive 

applications 
 

Leonardo Daniele ScinMlla1, Andrea Lombardi1, Vito Busto1, Marco Fontana1, 
Lukas Stemper2, Florian Schmid2, Ramona Tosone2, 

 
 

1FONTANA GROUP, Lecco, Italy 
rd@fontana-group.com  

2 AMAG rolling, Ranshofen, Austria, 
ramona.tosone@amag.at  

 
 
The automoMve industry is witnessing a surge in the global demand for aluminum alloys, 
driven by the imperaMve to enhance vehicle performance, ensure passenger safety, and meet 
the ever-growing need for CO2 emission reducMon. This escalaMng demand underscores the 
importance of developing advanced materials and processes that cater to these mulMfaceted 
requirements. 
This study focuses on the integraMon of the blow forming process with the novel 5xxx/7xxx 
alloy, CrossAlloy.57, as a pioneering soluMon to address the challenges posed by the 
automoMve industry's evolving landscape. Through a series of carefully conducted industrial 
trials on real components, our research presents compelling experimental evidence 
highlighMng the excepMonal formability and high mechanical strength of CrossAlloy.57. 
The findings not only affirm the compaMbility of CrossAlloy.57 with blow forming technology 
but also underscore its outstanding mechanical properMes. This alloy emerges as a formidable 
candidate for structural components within automoMve bodies. Moreover, its remarkable 
mechanical characterisMcs open avenues for substanMal reducMons in required thickness, 
parMcularly for structural parts contribuMng significantly to the overarching goal of 
lightweighMng. 
In this study, a complex shaped door inner was successfully formed and the effects of 
subsequent operaMons at elevated temperature on mechanical performances were 
invesMgated. Post-formed material subjected to these heat treatments showed enhanced 
mechanical strength and potenMal for further improvement. 
In summary, this study sheds light on the promising prospects of CrossAlloy.57 as a game-
changing material in the automoMve sector. By offering a compelling combinaMon of 
formability, mechanical strength, and reduced thickness requirements, this alloy not only 
meets but exceeds the stringent demands of modern automoMve design and manufacturing, 
posiMoning itself as a key player in the pursuit of sustainable and high-performance vehicles.  
 
Keywords: Aluminum alloys, Gas Forming, AutomoMve, CrossAlloy. 
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From specific press design to 
manufacturing SPF aeronautical parts 

 
 

Thierry Favre1,  ValenMne Legrand1 , Axel Beuzit1 
 

1ACB 
valenMne.legrand@acb-ps.com  

 
 
 
 
 
Complex Mtanium parts for aeronauMcal applicaMons are possible to manufacture thanks to 
forming at high temperature. The press can be adapted and specifically dimensioned to 
combine both HF (Hot Forming) and SPF (Super plasMc Forming) saving manufacturing Mme 
and producMon costs. This presentaMon will show a case study of a Mtanium SPF part from CAD 
file to the manufactured part with the descripMon of the different process steps. Buy to fly 
raMo can be opMmized with the process selecMon and the iniMal blank design. MulMple parts 
can be obtained from the same tool. Manufacturing Mme can be reduced, and consequent 
energy saving could be obtained. Modeling is used to validate the tool design and to define 
the key process parameters for both HF and SPF process.  
 
 
Keywords: Super plasMc forming; Dual press; Numerical modeling; Titanium Alloy 
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Supler Plastic Forming Process for 
traditional vintage helmet for Austrian 

firefighters 
 

Christoph Pirchl, MSc1 

 
1ALU-SPF AG, Schaanwald, Liechtenstein 

 
pirchl@alu-spf.li 

 
 
 
In industrial applicaMons, feasibility studies are only half of success. Osen, simulaMon does not 
correspond to reality. Female forming the base shape of vintage helmet for Austrian fire 
fighters was on limit at simulaMons, but similar part just short Mme before realizaMon did not 
work with female forming. Once you have the order, there is no way back. Changing to male 
forming simulaMon showed be$er thickness distribuMon and no problems. Aser first try-outs, 
reality gave a different result with lot of wrinkles or cracks. PresentaMon describes heurisMc 
approach to finally get a successful part at the end with bubble forming.  
 
 
 
Keywords: SuperplasMc Forming, industrial approach. 
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Basque Country 

 
The conference will take place in the Basque Country, at the ESTIA engineering school located 
in Bidart, on the AtlanMc coast. 
The Basque Country is a major industrial territory for the Nouvelle Aquitaine region. It boasts 
two ports, including the one in Bayonne, which is engaged in a development iniMaMve with 
significant ambiMon supported by local authoriMes. Basque Country is renowned for its 
experMse in the texMle, agri-food, aeronauMcs, health and medical sectors. 
 

 

ESTIA which hosts this conference was created in 
1985 and is based on a naMonal and internaMonal 
university partnership. Its campus brings 
together: 
- An engineering program, with specialized 
diploma 
- A research center (professor-researchers and 
doctoral candidates) 
- Technical pla�orms (including AddimAdour and 
CompositAdour proposed for industrial visit) 
- An incubator hosMng a nursery with several 
companies 
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LAUAK GROUPE 

 
In the 1930s the first aerospace companies established in the Basque Country. A hub began to 
develop, and in 1975, LAUAK GROUP was founded, iniMally under the name ESKULANAK, with 
the aim of providing sheet metal parts to Dassault AviaMon, located in Biarritz. 
Today, LAUAK GROUP has 10 internaMonal locaMons, in France, Portugal, Canada, Mexico and 
India. It is a family-owned company that has grown around strong values (agility, integrity, 
commitment, and humility) to become a European leader in the field of aerostructures and 
aeroengines. 
Since 2018, the group has had a Hot Forming and Super PlasMc Forming workshop equipped 
with 3 HF and SPF forming presses. Over the past 6 years since its establishment, the HF 
workshop has demonstrated increased skills and producMvity, becoming a benchmark for our 
main client, AIRBUS, with iconic components such as the Wastewater Service Unit for the A350 
and the Heat Exchanger cowling for the A320.  
 

 
 

Waste Water Service Panel 
A350 

Heat Exchanger Cover 
A320 

 
 
 

https://eurospf2024.sciencesconf.org/
mailto:eurospf2024@sciencesconf.org


15th EUROPEAN CONFERENCE ON SUPERPLASTIC FORMING – EUROSPF 2024 
11-13 September 2024 

https://eurospf2024.sciencesconf.org 
eurospf2024@sciencesconf.org 

40 

 

BOOK OF ABSTRACT 

15th EUROPEAN CONFERENCE ON 
SUPERPLASTIC FORMING - EUROSPF 2024 

Pays Basque (France) 
 (11-13 September 2024) 

 
 

 
 

https://eurospf2024.sciencesconf.org/
mailto:eurospf2024@sciencesconf.org

