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In TEC|BENCH, TECOSIM offers a database-based tool for 
virtual competitor benchmarking. To provide benchmarking, 
TEC| BENCH enables the characteristics of products to be 
measured and compared on a simulation level. Studies 
themselves and their findings can then be further processed 
directly in any type of CAE tool chain. TEC|BENCH has thus 
created a fully-fledged, efficient replacement for conventional 
hardware benchmarking, which uses real components to 
perform physical tests.

Future challenges for automotive development

Current trends in automotive development such as driverless 
cars, active and passive safety, reduction in CO2 and other 
emissions, and the continued growth of electric mobility pose 
great challenges for engineers in manufacturer and supplier 
development departments. Engineers need to develop 
progressively more technological systems ready for series 
production in increasingly shorter periods of time. What's 
more, car customers are demanding greater customisation for 
products, which makes the use of standardised component 
and function modules more difficult. Vehicle and component 
developers thus face the challenge of finding a compromise 
between the customisation required by the market and 
product standardisation to increase efficiency.

New products sooner 
and more efficiently with 
virtual benchmarking

The development process for modern vehicles would be hard 
to imagine without virtual product development methods. 
Besides design on a computer (CAD) using CAE (computer 
aided engineering) tools, the use of such methods also 
involves simulation and takes into account subsequent man-
ufacture of the actual product itself right from the creation 
stage. Only computer-based tools allow customer demand 
for a safe, comfortable, reliable, affordable product to be 
met while satisfying requirements for increasingly shorter 
development times and more efficient processes imposed by 
the strong competition. Another driving force behind the use 
of digital development tools is increasingly stricter statutory 
regulations on safety, emissions and fuel consumption. More 
time and expense are also involved due to the differences in 
type approval guidelines worldwide, which require specific 
modifications to designs on a regional level. Virtual product 
development tools help to keep the time and effort required 
to implement such aspects within reasonable limits.
 

Virtual benchmarking provides a 
varied range of module and vehicle 
body representations to the 
required level of detail
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Significance of virtual product development grows

The developers of such tools continue to make great progress in their further development 
in terms of both hardware and software, meaning that such tools are able to map reality in-
creasingly more effectively, more swiftly and with less time and expense involved to produce 
usable results. New focuses in development in the automotive sector, such as lightweight 
construction based on innovative materials, create new problems which need to be mapped. 
This includes items such as components which are produced by additive manufacturing and 
the specific issues regarding service life and strength which 3D printing raises. Development 
engineers need to provide a response to these aspects and take them into account during an 
early concept stage in the product creation process. During this process, virtual development 
allows studies to be undertaken which would be impossible to conduct on test benches, be-
cause constant test conditions cannot be maintained on test benches, for example, and tests 
cannot be reproduced as a result. 

Virtual product development plays an increasingly greater role in development processes 
due to its advantages. Tests and simulations are generally performed in parallel. In this way, 
physical material and component tests deliver key information for simulation, which can then 
display results over time based on such information. To finish, the software results can be 
verified using real-life tests. 

Competitor benchmarking as a creative method

New development tasks in today's automotive sector are not always started from scratch. 
Either a predecessor product exists as a model or there is a product from another brand 
within the company group which serves as a comparison. Product characteristics are thus 
already known and the engineer can make specific improvements with regard to aspects such 
as costs, performance or the manufacturing process. A logical continuation of this process is 
benchmarking with a rival product. A comparison between a third-party product and an own 
creation allows engineers to understand the competitor's solution and develop a solution for 
their own problems.

This creative method for generating ideas helps to identify which approach can achieve an 
objective under specific boundary conditions, for example. In contrast to a comparison with 
an own predecessor product, competitor benchmarking often brings the advantage of using 
an up-to-date system as an object of comparison. The aim is not to produce a copy of the 
rival product – that would not be very productive from a market perspective either since the 
product would then be trying to catch up with the competition. Instead, the method allows 
developers to discover how other technologies can be used to develop their own product. The 
third-party solution always requires adaptation to own boundary conditions, such as existing 
production facilities and the properties of preferred materials and connecting technologies. 
Customer requirements on the local market are also important as they may differ from those 
on the competitor's.

This is why product benchmarking has formed part of standard processes in the automotive 
industry for many years. In a conventional approach, competitors' vehicles are disassembled 
and the technology analysed. Additional tests on individual components give greater under-
standing of how they function. Merely examining a product does not often reveal why the 
design was implemented in its particular form and not in a different way.

The BiW weighs 

272.0 kg
for a studied vehicle. Key 
data such as these are 
compiled on data cards in 
TEC|BENCH. 

Deep-drawn steel

High-strenght steel (HSS)

Ultra-high-strenght steel (UHSS)

Press-hardened steel (PHS)

48.9 %
42 %

6.1 %
3 %

Material mix body-in-white, including doors 
and locking systems, as demonstrated by a 
compact vehicle
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Virtual benchmarking

Virtual benchmarking takes things a step further by per-
forming tests digitally. The competing model is added as 
a dataset and can be used for each new task without any 
preparation. Product information can be easily accessed and 
the abstraction step to create an own development model 
is brief, because both analyses are brought together in the 
same software development environment. All tests which are 
obligatory with an own prototype can thus also be performed 
on the rival product and the results compared. Virtual tests 
can be fully reproduced and repeated under the same bound-
ary conditions as often as developers wish. They quickly 
deliver valid results at an affordable price, which can then be 
further processed in an integrated software process chain. 
This provides a decisive financial advantage for crash tests, 
for instance, since a new vehicle has always been needed 
for each test in the real-test approach used until now. The 
variety of tests can be increased many times over in a virtual 
environment – to test different component configurations, 
for example.

Increasingly more functions are implemented in systems in 
modern vehicles. Such dimensions can only be analysed with 
the aid of computers as hardware benchmarking does not al-
low the full extent of characteristics in individual components 
to be analysed and evaluated when they form part of a system.

Most costs for a new product are incurred during the de-
velopment stage. Forming what is known as a front loading 
process, virtual benchmarking helps to define the precise 
target characteristics for product specifications right at the 
early stage of concept development. Since objectives can be 
matched to the current project status at any time during the 
development process, laborious, extensive modifications can 
be avoided effectively for later stages in the design. Virtual 
benchmarking also provides valuable insights into compet-
itors' product strategies. In modular designs, for example, 
automotive manufacturers generally need to find a com-

promise between standardisation and customisation which 
is both financially viable and acceptable to the customer. 
Individual manufacturers' modular designs can be compared 
quickly and easily thanks to the software. The comparison 
also shows how the competition evaluates general market 
requirements with regard to aspects such as quality, robust-
ness or service life.

TEC|BENCH as an integral approach

TECOSIM has been offering its TEC|BENCH tool for virtual 
benchmarking for more than ten years now. Although the 
scope of projects was first limited to the vehicle body, the 
company gradually extended the program's possibilities 
to include vibration properties and safety aspects, includ-
ing crash behaviour. In its current stage of expansion, the 
tool maps complete vehicles and even characteristics for 
driving dynamics.

The TECOSIM experts completely disassemble a vehicle to 
convert it into a model. In doing so, they record aspects such 
as weights and the connection technologies used. They also 
carry out structure, component and material tests at the 
same time. The result is a precise itemisation of the com-
ponent properties. This procedure is essentially the same 
as the one used for conventional hardware benchmarking. 
Component geometries are incorporated to provide virtual 
product development. To do so, components are scanned 
with a 3D scanner and the scanning data imported. The 
actual simulation model can then be produced based on the 
property and geometry data. The data are then verified by 
comparing them with the results from the component tests 
made at the start.

3 |WHITEPAPER VIRTUAL BENCHMARKING  |  Date: May 2019



Tailored services

TECOSIM offers TEC|BENCH as an all-inclusive package, 
which also includes standard analyses such as the obligatory 
crash tests in line with statutory regulations worldwide. If 
the client requires a less extensive scope of services, indi-
vidual modules in the program are available as stand-alone 
solutions. In both cases, the client has access to existing 
databases for vehicles which have already been modelled. 
If the required vehicle design has not yet been added to the 
database, the client may commission its creation. The client 
can freely select both the scope of properties for the bench-
mark model and the vehicle configuration, such as the type 
of motor or optional extras. 

A flexible approach is also taken to defining the extent of co-
operation. There are cases where the client has already tested 
the rival vehicle and TECOSIM undertakes disassembly and 
modelling tasks. The client can also decide whether they 
themselves or TECOSIM perform the comparison between 
the computed model and the test result.

The TECOSIM range of services thus not only provides a fully-
fledged replacement for conventional approaches to hard-
ware benchmarking, but also considerable added value due 
to the significantly greater capacities. There is also no longer 
a need for expensive storage of disassembled competitor 
vehicles, which need to be kept for further tests in the case 
of hardware benchmarking. TECOSIM's virtual benchmarking 
process can be flexibly used with all types of products. It is 
thus also capable of providing the mechanical properties of 
vehicles featuring drives powered by electric batteries or 
other alternative energy sources. TEC|BENCH models provide 
information about the crash behaviour of traction batteries 
in electric cars or high-pressure hydrogen tanks in fuel cell 
vehicles, for example. In addition to automotive manufac-
turers who can make direct comparisons with competing 
products, the tool is also of interest to component and 
system suppliers. TEC|BENCH gives them the opportunity to 
analyse and adapt their product within any complete vehicle. 
Component and material manufacturers can use benchmark-
ing to show what cost or weight savings can be made with 
their materials. 

With TEC|BENCH, TECOSIM is the only service provider on 
the market which maps three-dimensional geometry in-
formation in its entirety and processes it using an integral 
approach. The tool thus ensures that product characteris-
tics can be analysed, measured and compared. Other tools 
only provide partial digitisation of individual components. 
This does not allow any functional system analyses to be 
performed. Unlike TEC|BENCH, other tools do not provide 
any added value in terms of analysis compared to conven-
tional benchmarking.

TEC|BENCH is designed as a modular process. This allows the greatest possible flexibility for the required scope of services. 
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RENAULT Megane CC (E84) x x x x x x x x x x

BMW 330i (E90) x – – – – – – – – –

Hyundai Sonata – – – – – – x x – –

Mercedes E350 (W212) x x – x – – – – – –

VW Golf (7) x x – x – – – – – –

Mercedes A180 (W176) x – – x x – x x x –

Material mix (BiW)

Vehicle dimensions Total weight

Joining method

As a front loading process, 
TEC|BENCH also assists in 
the early stage of concept 
generation
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Summary and outlook

Increasing requirements for future vehicle models pose 
progressively greater financial and time-related challenges 
for engineers regarding development. These challenges can 
only be overcome with even better virtual product devel-
opment methods. One approach comprises consistent use 
of software tools from the initial concept stage through to 
later detailed development. Competitor benchmarking to 
analyse other automotive manufacturers' component designs 
has been used for quite some time now to generate ideas to 
complete own tasks. 

With TEC|BENCH, TECOSIM transports the concept of competi-
tor benchmarking into a virtual world. The complete model 
of a vehicle is available as a dataset, meaning all relevant 
comparison tests and analyses can be performed on the 
computer and the results further processed. Conventional 
hardware benchmarking thus becomes superfluous.

One key, future development field for TEC|BENCH focuses on 
improved objectivity for subjective product characteristics, 
so that such characteristics can be mapped in greater detail 

in the virtual environment. Features such as the feel of com-
ponents or the subjective perception of travel comfort and 
acoustic behaviour can be reproduced and evaluated even 
more easily. Modern rapid prototyping methods thus allow 
a virtual model of a dashboard to be produced as a physical 
component for surface feel tests, for example.

There has long been the option of parametrisation in design 
– to produce a geometrical variant of a component quickly
and simply, for example. This possibility does not exist in the 
field of CAE to date. TECOSIM is therefore working togeth-
er with partners on a research project to explore ways to 
transform a benchmark model into a parametric one. In such 
an approach, the geometry of a component is defined by 
shape elements, such as lines, curves or surfaces and their 
relationship to one another. Variants of the component can 
be easily produced by varying individual parameters. This 
should enable the client to use the model directly to optimise 
their product based on their development objectives and 
miss out the intermediary step of a simulation environment.

The continuous reduction in vehicle body weight compensates for extra weight due to increased 
safety and comfort functions
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353 kg

BiW (including assembly parts)

Complete vehicle

333 kg

With some 500 employees, Tecosim is a strong partner 
for development processes and a specialist in com-
puter-aided engineering (CAE). Based in Wiesbaden, 
Germany, the internationally active group is represented 
by six branches in Germany as well as its own locations 
in Japan, India, the UK and Romania. Tecosim provides 
support for customers in the transport, energy, health 
and industry sectors. Its engineers work on challenging 
tasks in design, construction, simulation, electronics and 
software development. Process optimisation methods 
complement the range of services. As a driver of in-
novation, Tecosim utilises trend-setting methods and 
provides comprehensive consultation services – from 
initial concepts through to all-in-one solutions ready for 
series production. 

TECOSIM Group
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