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ADVANCED TECHNOLOGY
New development of a height-adjustable 

polymer concrete machine base  
for high-speed test stand applications



Quo vadis Automotive Industry 2020

tem covers many of these topics as a high-tech provider. We see 
it as one of our main tasks to offer the customer the necessary 
technology. We are not to shy away from the corresponding fi-
nancial effort, to develop new processes in case of doubt and to 
protect them in patent law if successful. An example from this 
development process about the special material selection for 
high-speed applications we have compiled for you in this news-
letter, further highlights from our development departments 
will follow.

Be curious and stay healthy above all!

Dieter Apold 
Managing Director GTSystem GmbH 

In times of the Covid-19 pandemic, it is hard to write a greeting 
without addressing this crisis. The GTSystem, warned by its Chi-
nese colleagues, has taken health precautions such as masks 
and disinfectants relatively early on, but above all we have ex-
panded our digital channels extremely at an early stage, so that 
all our employees have the opportunity to work from home. 
Since 16.03.2020 all employees, except for a few which test 
benches are currently commissioning, are in the Home Office. 
Construction of test benches and order picking continue in our 
location in Aldenhoven. Development works in the home office 
now. In this way we guarantee mandatory order processing for 
our customers.

Ralf von Dahlen 
Managing Director GTSystem GmbH

Covid-19 Status
We are not to shy away from  
the corresponding financial effort, 
to develop new processes  
in case of doubt and to protect 
them in patent law if successful.

Greetings from GTSystem

The Corona crisis has dramatically tightened the overall situa-
tion in the automotive industry. While the question of when the 
breakthrough of e-mobility in the established top 3 OEM willl be 
achieved at the end of 2019 was still a dominant question. Co-
rona now leads to fundamental economic problems of a likely 
significantly negative growth in 2020.

The markets in Asia and Europe have become even more im-
portant for GTSystem, as the global orientation of car manu-
facturers is now also reflected in the Chinese ownership shares 
in the European brands. I would like to mention here the Geely 
founder and major shareholder Li Shufu, who has now been in-
volved with Lynk, Lotus, Volvo, Geely, Daimler (10%) and Smart 
(50%) has built up a very considerable empire of brands.

The worldwide networking in the automotive industry also ma-
kes a rethink necessary for the development suppliers. If the fu-
ture Smart as a 50/50 joint venture between Daimler and Geely 
in China goes off the production line as a purely electric vehicle. 
Intercultural development communities are the order of the day. 
With our subsidiary GTSystem Suzhou Ltd., we have been on the 
move in China from the very same level of staff as in Germany 
and are very well prepared for the new challenges.

In particular, the growing e-mobility in the portfolio of all OEMs 
constantly poses new challenges both to the development test 
benches and to production through the mix of variants on the 
topic of end-of-line testing. As a test bench integrator, GTSys-
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POLYMER CONCRETE MACHINE BASE  
for high-speed test stand applications up to 25.000 rpm 
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Nowadays, the established, proven and FE calculated welded 
steel design for dyno base frames is no longer sufficient, due to 
low natural frequencies and limited damping characteristics in 
times of high-speed testing applications in the speed range ab-
ove 20.000 rpm. Alternative material solutions with higher dam-
ping properties are required. 

In close cooperation with the companies framag and Krebs‘ En-
gineers, a height-adjustable dyno base frame for electric motors 
was developed, in which decisive components consist of a polymer 
concrete construction. Polymer concrete differs from conventio-
nal concrete in that no cement but a synthetic material (polymer) 
is used as a binder material. Thus, there is no cement matrix, but a 
synthetic matrix which holds the aggregates together in the con-
crete (Fig. 1). The described material structure leads to the me-
chanical properties listed in Table 1. The significantly lower density 
compared to conventionally used materials such as structural steel 
and modular cast iron leads to a lower total weight, which, together 
with the damping properties of the polymer concrete, has a signi-
ficant influence on the dynamic operating behaviour of the compo-
nent.

Unit Polymer-
concrete

Nodular 
cast iron

Structural  
Steel

Density p g/cm³ 2,5 7,11 7,85

Yield strength Re
MPa 2,41 310 185

Tensile strength Rm
MPa 2,41 448 310

Elastic modulus E GPa 60 162 210

Poisson’s ratio v 0,25 0,275 0,287

Shear modulus G GPa 14,8 63,53 81,59

Tab. 1 | Comparison of the mechanical characteristics of polymer con-

crete to structural steel and nodular cast iron

Fig. 1 |  machine base with framag HYDROPOL® filling

Hydropol® filling
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Previous machine base frames

For conventional powertrain test benches GTSystem applied 
a welded steel construction as a height-adjustable dyno base 
frame, which has been proved successfully in the common speed 
range of combustion engines up to 8.000 rpm on more than 50 test 
benches operated by electric motors. Due to the increasing de-
mands on powertrain test benches by the first hybrid drive com-
ponents in transmissions with speed ranges up to 10.000 rpm, 
GTSystem has optimized the height-adjustable dyno base frame 
in the area below the drive dynos setting. A welded box profile 
was applied, which due to its geometric shape led to higher stiff-
ness compared to the previous plate variant. This optimization 
step on this universally applicable, proven machine base frame, 
for which a patent application has been granted in Germany for 
10 years, led to an extension of the range of application on dam-
ped T-slot fields to up to 11.000 rpm. As a result of this expansion, 
the machine base frame continues to be a sought-after solution, 
which is still being used for our new projects.

Since electric motors with speeds beyond 10.000 rpm are used 
almost exclusively in electric car drives today because of their 
efficiency, better power-to-weight ratio and lower costs, com-
pletely new solutions had to be developed.

 
Non-height-adjustable machine base frame 
up to 18.000 rpm

When developing a machine base frame for high speed applica-
tions, the height-adjustment function was initially abandoned in 
order to find a rapidly feasible solution. In cooperation with the 
company framag, a steel construction filled with polymer con-
crete with a fixed machine axis height was developed. The pre-
ceding FE-calculation showed with 327 Hz as first order natural 
frequency a usable operating range up to above 18.000 rpm. 
This non-height-adjustable machine base frame is successfully 
used on all GETEC and GTSystem test benches worldwide, not 
least because of its high flexibility. 

HYDROPOL® is a combination of a welded steel jacket filled with 
high-quality composite materials, which was developed by fra-
mag especially for vibration damping. It has up to 7 times higher 
damping characteristics compared to steel (Fig. 2 and Fig. 3).

HYDROPOL® can be optimally adapted to the respective, individu-
al requirements by means of different „formulations“. Examples 
for the variation of mechanical characteristics are the two formu-
lations HYDROPOL LIGHT® and HYDROPOL - SUPERLIGHT®.

In addition to the variable modulus of elasticity, HYDROPOL® has 
a high thermal stability and heat capacity.  A particular benefit 
is the possibility of conventional mechanical processing after 
casting process, so that, for example, necessary threads can be 
inserted subsequently instead of planning thread inserts before 
the casting process.

HYDROPOL® DAMPING FUNCTION

Hydropol®Steel

Fig. 2 | Comparison of the settlement curve of HYDROPOL® to steel

Fig. 3 | Damping characteristics of HYDROPOL® to cast iron and steel

DAMPING OF MATERIAL

Hydropol®cast ironsteel structure

Fig. 4 | Range of variation of mechanical characteristics of HYDROPOL®

Fig. 5 | Welded steel construction 

– height-adjustable solution  

from GTSystem 

 

left: f1= 180,98 Hz,  

right: f2= 189,55 Hz 

Fig. 6 | Machine base frame with fixed axis height  

for applications up to 18.000 min-1

HYDROPOL®

DENSITY 2.500 kg/m3

≥ 60.000 N/mm2E-MODULUS

HYDROPOL 

LIGHT®
HYDROPOL  
SUPERLIGHT®

700 kg/m3

≤ 6.500 N/mm2

1.200 kg/m3

≥ 12.000 N/mm2
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Fig. 8 | Modal analysis of the entire assembly by Krebs´ Engineers

f1= 418,05 Hz f2= 470,86 Hz f2= 592,16 Hz 

The new height-adjustable machine base should meet the fol-
lowing requirements:
 

 

 Suitable for transversal and longitudinal drive train confi-
gurations;

 

 Height-adjustable to compensate different height distan-
ces between the device under tests input and output;

 

 Suitable for high-speed applications up to 25.000 rpm;
 

 Suitable for both, electric vehicle drives and conventional 
drive trains;

 

 Combination of polymer concrete and steel with high stiff-
ness and high damping;

 

 The machine base frame should offer the possibility to 
isolate the drive unit with an acoustic capsulation for NVH 
applications.

With the newly developed, height-adjustable machine base 
frame, the drive unit including the device under test is still clam-
ped on a welded construction with high stiffness. The guiding 
frame of the machine base frame is realized as a shear bond of 
damping polymer concrete and welded construction in connec-
tion with a solid base plate. The overall construction assembly 
gains in stiffness through increased number of joints.

The result of the modal analysis shows a first natural frequen-
cy at 418 Hz. This first-order natural frequency corresponds to 
a speed above 25.000 rpm. A first prototype was manufactured 
and is currently being tested. Measurements show correspon-
ding results to the calculations. The design, including the con-
cept of the material combination, has been registered for patent 
in Europe and China since 2018.

New development of a height-adjustable polymer concrete machine base frame for high-
speed test stand applications up to 25.000 rpm

Fig. 7 | Model of the new height-adjustable machine base for EV applications up to 25.000 rpm

Polymer concrete sidewalls

Height-adjustable center part

Guiding joints

Fig. 9 | First prototype with Electro-Motor by Krebs&Aulich

With the new  
machine base frame  
the device under test  
is still clamped  
on a welded construction  
with high stiffness.
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VEHICLE SALES IN EUROPE
2019 

The global auto market shows a downward trend in 2019, 
with annual sales of 58,592,544 vehicles, 5.27% decrease 
from last year.

In 2019, the global new energy passenger car sales rea-
ched 2.21 million units (BEV, PHEV), an increase of 10% 
year-on-year, the penetration rate of the new energy pass-
enger car market increased from 2.1% in 2018 to 2.5% in 
2019. In terms of power type, pure electric is still the main 
force, accounting for 74% of new energy vehicles; plug-in 
type has 26% share. European new energy electric pass-
enger vehicles reached 558,600 units, an increase of 45% 
year-on-year, far exceeding the entire Europe passenger 
vehicle market of 1.21 % increase.    

In 2019, the passenger vehicle sales in Asia, Australia and 
America decreased except Europe market.

GTSystem comments 
 
The global economy is currently in a state of simultaneous 
slowdown. The economic growth rate in 2019 is once 
again lowered to 3%, which is the lowest level since the 
global economic crisis. This is a serious setback since the 
economic growth rate reached 3.8% during the global 
synchronous recovery in 2017. 

The reasons for the sluggish economic growth are: 
 

 Increasing trade barriers, 
 

 Rising trade- and geopolitical uncertainties, 
 

 Some special factors causing macroeconomic  
pressures in several emerging market economies

 

 Slow productivity growth in advanced economies, 
and aging population factor.

A significant feature of the sluggish economic growth in 
2019 is that manufacturing and global trade have slowed 
sharply globally. There are several drivers behind this fea-
ture. Increased tariffs and trade policies.

The long-term existence of policy-related uncertainties 
has led to a decline in both investment and demand for 
large quantities of traded capital goods. The auto industry 
has also contracted due to special shocks, including those 
caused by the new emission standards introduced by the 
euro zone and China, which have lasting effects. Therefo-
re, the growth rate of trade volume in the first half of 2019 
was 1%, the lowest level since 2012.

HOTSPOTS IN ASIA

7. Affected by the Spring Festival holiday and virus situ-
ation in January 2020, the China passenger car market 
retailed 1.699 million units, down 21.5% compared 
with January 2019. CPAP

8. Toyota will launch a new miniature EV for mobility in 
2020. Its battery pack is easy to disassemble and reu-
sable.  Autohome

9. Based on the current 150kW three-in-one electric drive 
system, Nidec has released two new electric motors of 
200kW and 50kW for medium and large and micro and 
small electric vehicles. Mass production is expected to 
begin in 2023 and 2022, respectively. Some models of 
GAC New Energy will take the lead.  ZHEV

10. Wanliyang and Bosch strategically cooperate to jointly 
develop and launch CVT technology and products for 
pure electric and hybrid models.  SohuReasons for the recession in the automotive industry include 

the effects of supply disruptions and demand-China‘s vehic-
le demand has fallen after tax incentives have been cancel-
led; Eurozone (especially German) and Chinese automakers 
have adjusted production lines to comply with newly imple-
mented emission standards; technology and emission stan-
dards implemented in many countries are changing rapidly 
and vehicle travel and sharing ways are constantly changing. 
In this context, consumers are adopting a wait-and-see atti-
tude and consumer preferences may be changing.

2020 Outlook

We expect no growth of auto industry in 2020. Because of 
the trade war between China and U.S., sluggish economy 
and the unexpected COVID-19 Virus, have added to the 
uncertainties of the economy. We also expect high costs 
from Auto OEMs for the new energy vehicles development 
in the following 2 years and lower production volume from 
suppliers in this industry. 
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1. Tesla will be fully localized produce by the end of 2020. 
The localization of Tesla‘s off-line vehicles in 2019 is 30%, 
and it is expected to reach 80% next year.  Asian Times

2. The SAIC Group and the GAC Group cooperation fra-
mework agreement, will discuss joint investment in 
strategic core technologies and platforms in the fields 
of new energy, intelligent, networked, and lightweight. 
Development; the two parties will explore synergies and 
cooperation in the field of manufacturing.   SAIC Group

3. Great Wall BMW joint venture project will put into pro-
duction EV. The base is located in Zhangjiagang. The 
project is planned to start in 2020, involving the full 
export manufacturing of fuel vehicles and the develop-
ment of pure electric passenger vehicles. D1EV

4. South Korea announced that it would allow the sale of 
L3 autonomous vehicles from July 2020, becoming the 
first country in the world to develop commercialization 
standards for L3 autonomous vehicles.  Sohu

5. In 2019, China‘s auto production and sales were 25.712 
million and 25.769 million, a year-on-year decrease 
of 7.5% and 8.2%, respectively. Production and sales 
continued to rank first in the world.  CAAM

6. In 2019, China‘s overall sales of NEV was 1.022 mil-
lion, accounting for 6.1%, of which BEV and PHEV were 
819,000 and 203,000 respectively. EID
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COMING EVENTS

2020 TESTING EXPO STUTTGART 

Rescheduled because of COVID-19
Time:  8. – 10. June 2021 (new date)

Booth: 1682 | Hall 10 https://www.testing-expo.com/europe/en

2020 SBI TEST FACILITY FORUM  
New development of height adjustable polymer concrete frame  
for high speed test bench applications up to 25.000rpm 

Time:  22./23. September 2020 

Speaker: GTSystem | Mr. Dirk Horsch http://www.testfacilityforum.de

2020 TESTING EXPO SHANGHAI, CHINA 

Time:  14. – 16. September 2020   

Booth: 1020 | Hall 1 
  http://www.testing-expo.com/china/en

GTSystem GmbH 
Galileo-Allee 2
52457 Aldenhoven

 +49 (0) 2464 90267 - 00
 +49 (0) 2464 90267 - 19

@ info@gtsystem.de
www.gtsystem.de

Headquarters
Aldenhoven, Germany

R&D Center
Pixendorf, Austria

Commission Center  
Wujiang, China

Sales Office  
Seoul, South Korea

Sales Office 
Nagoya, Japan
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