
 Formula Student testing with imc 

“Formula Student Germany” is a design and engineering competition that brings together scientific and 

academic theory of technical colleges and universities with practical experience on a real race track. 

During a year’s time, the students design and build their own race car that has to comply with a set of 

competition rules. 

The German team from the Hochschule Ravensburg-Weingarten was supported by imc Meßsysteme 

GmbH with one of their imc CANSAS-L-DCB8 modules. This measurement module was used to determine 

and investigate forces and strain that the car's suspension system was subjected to under real race con-

ditions.

Chassis and suspension system optimization on a Formula Student race car 
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The formula for intelligent design 

The Formula Student competition is not simp-

ly about who has the fastest car, but rather, it 

consists of examining the entire process, e.g., 

design, budgeting, business plans and team-

work. imc supported the team from 

“Hochschule Ravensburg-Weingarten” with an 

imc CANSAS-L-DCB8 module in order to accu-

rately measure their race car’s suspension 

dynamics. 

Suspension measurements 

When it comes to building a race car, the 

chassis and suspension play one of the most 

crucial roles. The engine can unleash enor-

mous power, but if the suspension system is 

unable to transmit the vehicle’s power directly 

to the track surface, maintaining road grip and 

traction control, the car will prove to be very 

unsuccessful.  

To measure mechanical stress, strain and load 

conditions, the students applied strain gauges 

to the key suspension components, such as 

the control arms and tie rods. The goal was to 

measure the forces that are present in the 

components under actual driving conditions. 

Measurement system requirements 

• Power supply via 12V battery (mobile

testing)

• Simultaneous measurement of eight

full-bridge strain gauges: to be able to

compare load situations, i.e., each ax-

is, at least eight inputs for full-bridge

measurements are necessary.

• Data transfer via CAN bus: because a

data logger is already integrated with-

in the vehicle, it is important to be

able to acquire measurement and

control data via a CAN interface.

imc CANSAS-DCB8 

The imc CANSAS-DCB8 being used is a special 

bridge amplifier module with eight channels 

for voltage, bridge and strain gauge measure-

ments. This lightweight and compact meas-

urement module has a sampling rate that can 

be set individually per channel, in a flexible 

stepping (1/2/5) - up to a maximum of 1 kHz. 

With 200 Hz analog bandwidth available, the 

digitizing and internal processing of all meas-

urement channels are carried out in 24 Bit 

resolution and with completely time-

synchronized sampling. Precise synchronous-

acquisition proves especially important when 

correlating multiple channels' signals and 

forces. Synchronicity is maintained not only 

between multiple imc CANSAS modules, but 

even in conjunction with additional imc log-

gers or measurement devices - without the 
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need for extra sync-lines, but by means of 

CAN-based synchronization.  

The fully-conditioned and digitized signals (16 

Bit resolution) are then provided via Can-Bus.  

In the vehicle, these measurement data are 

typically fed onto the existing CAN control bus 

that already provides a multitude of control 

data and information. From here, these data 

can be read and stored using any available 

CAN logger. This, of course, could be an imc 

BUSDAQ or imc CRONOS device with a CAN 

interface. In this case, an existing Bosch Mo-

torsport data logger was used. 

Connecting the measurement amplifier to the 

onboard CAN network and the car’s power 

supply was accomplished by plugging into the 

central onboard electronics connector. The 

dynamic measurements acquired by the 

Hochschule Ravensburg-Weingarten team 

during the various test drive cycles were 

stored for further study on the integrated data 

logger.   

Results 

The concluding event of the Formula Student 

competition requires the teams to submit a 

"design report". Here, the students must justi-

fy their construction calculations and design 

decisions.  

Through the use of the imc measurement 

module, the students were able to prove they 

had appropriately designed the components 

to face the real loads when exposed to race 

situations, and thus, earned high marks in this 

field. 
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Additional information:

imc Meßsysteme GmbH 

Voltastr. 5 

13355 Berlin, Germany 

Telephone: +49 (0)30-46 7090-0 

Fax: +49 (0)30-46 31 576 

E-Mail: hotline@imc-berlin.de 

Internet:  www.imc-berlin.com 

For over 25 years, imc Meßsysteme GmbH has 

been developing, manufacturing and selling hard-

ware and software solutions worldwide in the field 

of physical measurement technology. Whether in a 

vehicle, on a test bench or monitoring plants and 

machinery – data acquisition with imc systems is 

considered productive, user-friendly and profita-

ble. So whether needed in research, development, 

testing or commissioning, imc offers complete 

turnkey solutions, as well as standardized meas-

urement devices and software products. 

imc measurement systems work in mechanical and 

mechatronic applications offering up to 100 kHz 

sampling rate per channel with most popular sen-

sors for measuring physical quantities, such as 

pressure, force, speed, vibration, noise, tempera-

ture, voltage or current. The spectrum of imc 

measurement products and services ranges from 

simple data recording via integrated real-time 

calculations, to the integration of models and 

complete automation of test benches.  

Founded in 1988 and headquartered in Berlin, imc 

Meßsysteme GmbH employs around 160 employ-

ees who are continuously working hard to further 

develop the product portfolio. Internationally, imc 

products are distributed and sold through our 25 

partner companies.

imc Test & Measurement GmbH 

Max-Planck-Str. 22 b 

61381 Friedrichsdorf, Germany 

Telephone: +49 (0)6172 59675-0 

Fax: +49 (0)6172-5967-222 

E-Mail: hotline@imc-frankfurt.de 

Internet: www.imc-frankfurt.de 

imc Test & Measurement GmbH is a system house 

that offers products and services for measurement 

applications. Our team of about 40 proven experts, 

having mainly backgrounds in engineering or sci-

ence, work to realize customer-oriented and appli-

cation-specific solutions on the subject of "electri-

cal measurement of physical quantities." 

imc Test & Measurement GmbH markets the rec-

ognizably innovative and powerful hardware and 

software products from their strategic partner, imc 

Meßsysteme GmbH, Berlin.  

We complement these products with our compre-

hensive engineering services. These range from 

design, consulting and sales, with pre-and after-

sales service, as well as customer and application-

specific extensions, system integration, commis-

sioning, training, rental of measuring systems, 

personnel contracting and much more. 

Terms of use: 

This document is copyrighted. All rights are reserved. Without permission, the document may not be edited, 

modified or altered in any way. Publishing and reproducing this document is expressly permitted. If published, 

we ask that the name of the company and a link to the homepage www.imc-berlin.com are included. 

Despite careful preparation of the content, this document may contain errors. Should you notice any incorrect 

information, we ask you to please inform us at marketing@imc-berlin.de. Liability for the accuracy of the in-

formation is excluded.

Instrumentation Devices Srl  
Via Acquanera 29 - 22100 COMO (Italy) 
ph +39 031 525 391- fax +39 031 507 984 
info@instrumentation.it - www.instrumentation.it 

Questi prodotti sono distribuiti e supportati in Italia da:




