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⎪ Computer-aided engineering ⎪

T
he 3i-PRINT project was set up to 
act as an agile engineering platform 
for research and development and 
to realise innovative prototype con-

cepts. The idea is premised on the use of new 
development tools and methods, including 
industrial 3D printing. The project’s goal is to 
demonstrate and fully exploit the potential 
of state-of-the-art manufacturing methods. 
The 3i-PRINT project is an open platform for 
collaboration that quickly enables the imple-
mentation of new ideas.

In designing a new front-end of the VW 
Caddy, every development step of the process 
was covered by the 3i-PRINT team, from 
design, simulation, optimisation and manu-
facturing to post production of the part. And 
from conceptual design to final vehicle, the 
project was completed in only nine months.

3D-printing for the automotive 
industry
Driving innovation and directly impacting de-
cisive development processes, over the next 
few years, industrial 3D printing, also known 
as additive manufacturing (AM), will play an 
integral role in large-scale manufacturing. The 
technology is already being deployed in a wide 
range of industries. The constant evolution of 
production and design techniques using AM 
will make the technology even more cost-
effective and efficient in the future. 

In other words, the use of industrial 3D 
printing will continue to grow – particularly 
in the automotive industry. In order to drive 
innovation and decisively form development 
processes, it is essential to explore all pos-
sibilities in the fields of design and additive 
manufacturing today.

The true value proposition of additive 
manufacturing in automotive engineering 
can be realised only with considerations 
extending far beyond structural mechanics 
and lightweight construction. This func-
tional integration – implementing as many 
technical features as possible with as few 
components as possible to maximise added 
value – is an additional key advantage that 
makes the use of 3D printing lucrative for 
the automotive industry. 

In a joint development project known as 3i-PRINT, Altair, APWORKS, csi 
entwicklungstechnik, EOS, GERG, and Heraeus have used the front-end structure 
of a classic VW Caddy to demonstrate the full potential of industrial 3D printing in 
the automotive industry. 

Componeering acquisition extends Altair’s composites capability
Altair has acquired Componeering Inc, a Helsinki, Finland-based 
technology company specialising in structural analysis and design 
of composite structures. Componeering, now Altair Engineering 
Finland Oy, is the developer of ESAComp composites simulation 
software. 

Originating through a European Space Agency (ESA) project, 
today ESAComp is a staple technology throughout the aerospace 
industry and has expanded to just about every industry where 
composite material structures are found, including marine, auto-
motive, rail transportation, alternative energy and machinery – to 
name but a few.

The initial collaboration between Altair and Componeering was 
prompted by a mutual client, RUAG Space, which approached Altair 
to see if it was possible to transfer data between the two software 
packages. This kick-started the joint-development of a bi-directional 
interface to meet the customer’s needs. “Altair HyperWorks and 
ESAComp are an essential part of RUAG’s composite analysis pro-
cess. We’re looking forward to experiencing the tighter integration 
between the two products to further streamline the process and 
eliminate unnecessary breaks in the data flow,” says Ralf Usinger, 
manager of innovation and industrialisation for RUAG Space (CH). 

ESAComp is software for the design and analysis of composites, 
ranging from conceptual and preliminary design of layered compos-
ite structures to advanced analyses for final design verification. The 
foundation of ESAComp’s micromechanical and solid/sandwich lami-
nate analyses capabilities is its comprehensive materials database. 

The software also includes analysis tools for structural elements 

including: flat and curved panels; stiffened panels; beams and col-
umns; and bonded and mechanical joints.  ESAComp’s capabilities for 
the early design of composites are complementary to the detailed 
analysis and optimisation capabilities of Alair’s OptiStruct® and 
Multiscale Designer™ for composite material structures. 

“The acquisition of Componeering complements Altair’s finite 
element offering perfectly on both the pre- and post-processing 
side. The planned tight integration only further improves the user 
experience,” says Markku Palanterä, former CEO of Componeering 
now director ESAComp at Altair. q

ESAComp’s versatile 
structural elements 
can be applied to the 
preliminary design of 
complex structures.

Above: The 
3i-PRINT joint 

development 
project has designed 

a new front-end for 
the VW Caddy. Altair’s 

software solutions were used to 
design, optimise, simulate, and refine 

the structure before it was 3D printed using an 
EOS M 400 printer in the high-strength aluminium 
alloy, Scalmalloy®. Left: Parts of the additively 
manufactured load-bearing front-end structures 
incorporate features for both active and passive 
cooling, passive safety and fluid storage.

VW Caddy fitted with 
3D-printed front-end

With the Caddy concept, the 3i-PRINT 
project aimed to fully explore and demon-
strate future technological possibilities.

Organic design for load-bearing 
structures
In view of the growing trend 
towards electrification 
in the automotive sec-
tor – for drive trains 
a n d  a c t u a t o r s  – 
heat management 
as well as the re-
duction of design 
space and overall 
weight were cru-
cial when design-
ing the Caddy’s 
front-end section. 
Moreover, structural 
requirements relating 
to vehicle safety, perfor-
mance and comfort needed to 
be addressed. 

Accordingly, parts of the additively manu-
factured front-end are load-bearing struc-
tures that include features for both active 
and passive cooling – channelled airflow to 
cool batteries and brake systems, for example. 
In addition, functions linked to heat manage-
ment, passive safety and fluid storage have 
been integrated into the organic, load-driven 
design of the module. 

One example for the integration of addi-
tional functions into the structure is the foun-
tain solution tank, which could be integrated 
into the front-end structure when conducting 
the topology optimisation.

Combined expertise along the 
process chain
The experts at csi entwicklungstechnik began 
designing, developing, and building the front-
end structure. The company develops high-
quality modules for vehicle bodies, interiors 
and exteriors for both manufacturers and 
suppliers in the automotive sector. 

GERG is a leading supplier of innovative 
solutions in the area of prototyping and small-
scale production runs for the automotive and 

aerospace industries. In this project GERG 
was responsible for connecting the additively 
manufactured components and the creation 
of the final frame. 

With its focus on the development and 
broad application of simulation technology 
to synthesise and optimise designs and pro-
cesses, Altair’s software solutions were used 
to design, optimise, simulate, and develop 
the structure. 

After the successful simulation and de-
sign of the concept, APWORKS took care 
of the final dimensioning of the components 
for 3D printing. APWORKS contributed its 
knowledge of print preparation and handled 
the actual additive manufacturing of the 
structural elements. As a subsidiary of 
Airbus, the company is very familiar with 
state-of-the-art manufacturing processes 
and enables various industries to implement 

best-practice concepts from the aerospace sector. 
When printing the front end, APWORKS relied on a system devel-

oped by EOS, the leading technology supplier in the field of industrial 
3D printing of metals and polymers. Metal powder specialist Heraeus 
supplied and qualified the high-strength aluminium alloy Scalmalloy®, 
developed by APWORKS, to manufacture the components. APWORKS 
provided support for the printing process by developing the ideal printing 
parameter sets for the EOS M 400 system. 

Thanks to the combined use of AM and this innovative material, the 
project successfully demonstrates the possibilities of functional integra-
tion that traditional manufacturing methods are unable to offer.

Stefan Herrmann, responsible for lightweight design within the ‘body 
in white’ team at csi entwicklungstechnik says: “We are proud to present 
the Caddy with an exemplary new additively manufactured front-end 
structure. The new structure and the contrast between old and new 
impressively demonstrate the potential that 3D printing and functional 
integration offer, particularly for the automotive industry.” 

He continues: “I would also like to emphasise the agile, time-efficient 
route from the initial idea to the fully converted vehicle, which was com-
pleted within only nine months. Each of the participating companies is a 
leader in its field. The outstanding collaboration and combined expertise 
has made the 3i-PRINT project a resounding success.”

The new VW Caddy prototype can be viewed in October at Converge 
2017 in Essen and in November at formnext 2017 in Frankfurt. q

“The agile, time-efficient route from the initial idea to 
the fully converted vehicle was completed within only 
nine months ... The outstanding collaboration and 
combined expertise has made the 3i-PRINT project a 
resounding success.”


