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“For a flexible, medium-sized company in the project 

business, the HBM online shop is a valuable facility that 

makes our work easier. We receive information 24-7, 

about the availability of strain gages and accessories, 

for example, and can place our order at any time. As one 

of the first permanent users of this online shop, we have 

also suggested improvements in its operation. We really 

could not do without this tool! “

Hans-Jürgen Hantke, CEO and owner  
of HIM Stade GmbH

The service portfolio ranges from consultation for metrologi-

cal problems, through planning and implementing strain gage 

installations, to measurement. Working closely with manufac-

turers in the aviation industry, HIM Stade has experience in 

applying strain gages to a wide variety of materials. The large 

components found in this industry usually require high num-

bers of measurement channels. Preparing composite struc-

tures (GRP, CRP) is a new focus of attention for HIM, which 

has been a member of CFK-Valley since 2004. Services are 

performed both on customer premises and in the company’s 

new premises in Stade. 

 

HIM and HBM have long enjoyed a close working collabora-

tion. HIM was one of the first companies to benefit from all 

the options offered by the HBM online shop. 

  Hans-Jürgen Hantke,  
HIM Stade GmbH

more … www.him-stade.de

HIM Stade can offer their 
customers extensive 
services for stress 
analysis:
consultation and 
planning, strain 
gage installation 
and performing 
measurement 
tasks.

HIM Stade: “A valuable facility …“

How our customers make use of the online shop:

For more than ten years, HIM Stade GmbH has been working as a strain 
gage technology and experimental stress analysis service company and has 
developed into a successful medium-sized business.

www.hbm.com/shop
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Dear Reader,

For many years, HBM has been famous for leading the way in strain gage technology. Whether 

for single strain gages in different sizes and special geometries for stress analysis, for example, 

or for developing strain gage based sensors, HBM has set the milestones. But that does not mean 

that we are satisfied with what we have achieved, we still see innovation as the way forward. 

Research into new base technologies still continues, to make them available for measuring me-

chanical quantities. 

After the successful introduction of optical strain gages to strain measurement, a further in-

novation has now reached the production stage. HBM is enhancing its product program with 

piezoelectric measurement technology. This technology will cover additional customer and mar-

ket needs that could not be so easily met with strain gages. For us, piezoelectric measurement 

technology does not contradict or compete with our existing products, it is the perfect addition 

to our product portfolio. Piezoelectric transducers come into their own in a wide variety of ap-

plications, for example, where ultra-small models are required or where ambient temperatures 

are extremely high. They can be up to thirty times smaller than comparable strain gage transduc-

ers and are primarily more suitable for highly dynamic measurements.

You will find more on this topic in this issue of HOTline.

Regards Dirk Möller

Dirk Möller, 
Business Development Manager 
Industrial Process Control

www.hbm.com/shop
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HBM technology

Strain gages or piezoelectric sensors? A comparison …
Different principles of measurement are involved in measuring mechanical quantities such as force, strain,  
pressure and torque. But the most common technologies for this application in the industrial environment are  
the strain-gage based principle and the piezoelectric principle.
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When using strain gages any elastic de-

formation of the measuring body is first 

converted to a change in strain gage resis-

tance, so that a Wheatstone bridge circuit 

electrical output signal can then be gener-

ated.

By contrast the basis of the piezoelectric 

 effect is that crystals under compressive 

loading generate an electric charge that is 

directly proportional to the force applied. 

This charge is then converted to a propor-

tional output voltage with the aid of an 

amplifier.

The two technologies complement each 

other perfectly. On one hand, strain gages 

achieve far better stability for long-term 

measurements, as well as higher linearity. 

Piezoelectric sensors are far smaller in con-

struction and their high natural frequency 

makes them ideal for dynamic applications.

When measuring with piezoelectric sensors, 

there is virtually no displacement, as the 

quartz already forms the mechatronic com-

ponent with an electrical output signal. The 

sensitivity of a piezoelectric sensor does not 

usually depend on its size or on the volume 

of quartz, but on the material being used 

and its geometry. 

Q = q11 · n · F 

Q = generated electrical charge

q11 = material constant, e.g. 4.3 pC/N

n =  number of quartz elements  
connected in series

F = mechanical loading or force 

With strain gage sensors, the elastic defor-

mation is used in accordance with Hooke’s 

Law, to achieve the change in strain gage 

resistance. The following correlation applies 

to the change in resistance:

Fig. 1:  Strain gage transducer with bridge circuit

Fig. 3:  
PACEline type 
variants from 
5 kN to 120 kN 

Fig. 2:  Piezoelectric sensor crystal principle
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Strain gages or piezoelectric sensors? A comparison …
Different principles of measurement are involved in measuring mechanical quantities such as force, strain,  
pressure and torque. But the most common technologies for this application in the industrial environment are  
the strain-gage based principle and the piezoelectric principle.
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F = E · A · e

e = measuring body strain

E = measuring body modulus of elasticity

A = measuring body cross-section

F = mechanical loading or force

 
∆R / R = k · e

∆R = change in resistance under load

R = resistance when not under load

k = k (gage) factor of the SG

Comparing the systems of piezoelectric 

and strain gage technology reveals a  

significant difference in electrical sensi-

tivity:

Case 1:

Piezo sensor 5 kN => characteristic -4.3 pC/N  
SG sensor 5 kN => characteristic 2 mV/V=>  
0.4 µV/N

 

 

 

 

 
Case 2:

Piezo sensor 140 kN => characteristic -4.3 pC/N  
SG sensor 140 kN => characteristic 2 mV/V=> 
0.014 µV/N

With piezoelectric measurement technol-

ogy with a sensor variable, it is possible to 

implement an additional measuring range 

without loss of accuracy or resolution. 

 

 

Strain gage technology has advantages 

with regard to long-term stability, as with 

piezoelectric measurement technology, it is 

practically impossible to implement a test 

setup with infinite insulation resistance.  

In practice, there is often a drift of about 

1  N/min, which is why measurement has 

to be restricted to a few minutes, subject 

to the requirements of the measurement 

task. For a measuring range of 50 kN with 

215000 pC, charge signal -4.3 pC / N and a 

drift requirement of <0.05 %, the maximum 

measurement time is about 25 minutes.

With strain gage based sensors, the full 

bridge circuit can achieve excellent lin-

earity. This avoids having to compensate 

for additional interference effects such as 

temperature variations. It also makes strain 

gage sensors more suitable for high-preci-

sion measurement tasks in partial load ar-

eas, such as for reference transducers.

When space is tight and installation re-

stricted, the piezoelectric sensor comes into 

its own. With the same measuring range 

and similar performance characteristics, the 

piezoelectric transducer is up to thirty times 

smaller in construction than a comparable 

strain gage transducer.

There is room in measurement technology 

for both transducer technologies, strain 

gage and piezoelectric, for mechanical 

quantities. The two are complementary and 

where strain gage performance ends, piezo-

electric performance begins. Piezoelectric 

measurement technology has been added 

to HBM’s product line enabling us to always 

provide the optimum metrological solution. 

 Dirk Möller, HBM 

more …

www.hbm.com/production

Differences between the two 
technologies, illustrated by typical 
values

Fig. 4:  
Piezo measuring 
chain with MP85A-
FASTpress process 
controller

Technology Strain gage Piezoelectric

Sensitivity 0.003 mV/µe 80 pC/µe

Discrimination threshold 0.01 µe 0.00001 µe

Meas. range/discrim. threshold 1 000 000 1 000 000 000

Drift < 0.2 µV/V in 48 h < 4320 pC in 48 h

Volume 100 % < 5 %

Principle of measurement absolute relative

Linearity 0.05 % 1 %

Connection min. 4-wire 2-wire
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HBM innovation Innovative piezoelectric force washer

Fig. 3:    Using CFW sensors in mounting and test 
technology

Fig. 4:  HBM’s piezoelectric measurement chain 
for production monitoring

Fig. 2:    Force monitoring during resistance 
spot-welding with HBM

The new CFW piezoelectric force washers 

are particularly easy to integrate into pro-

duction lines giving the user enormous ad-

vantages. 

With the new force washer design, there 

is a noticeable improvement in linearity, 

compared with conventional versions since, 

even when force application is not centered, 

the two-part diaphragm still measures per-

fectly. 

This is particularly important for compact 

mechanisms, such as linear actuators. Here 

there is no need for an additional force ap-

plication ring, which allows a far shorter 

construction. A further advantage of this 

design is its good distortion resistance. The 

sensor is also automatically locked and cen-

tered over the inside or outside diameter, 

without generating hysteresis errors. Ad-

ditionally integrated plug protection main-

tains the electrical connection against me-

chanical damage.

New HBM force sensors provide outstanding 
measurement results in production monitoring
Modern production techniques frequently have  
to be designed to manufacture small batch  
sizes of a wide variety of types at low cost.  
To make sure that the quality is also right,  
HBM has developed sensor technology to  
monitor production.

Thanks to some innovative ideas, the metro-

logical properties of the force sensor open 

up totally new applications for industrial 

force measurement. The CFW force washer is 

initially available for nominal (rated) forces 

50 kN and 140 kN, which covers all the usual 

applications of mounting and test technol-

ogy. Special models are also available.

 Dirk Möller, HBM

more … 

www.hbm.com/paceline

Fig. 1:
Its new measuring body design improves 
its metrological properties

_  Compact construction

_  High distortion resistance thanks to 

the innovative diaphragm design

_  Plug protection for protection in 

harsh industrial environments

_  -4.3 pC sensitivity, whatever the 

measuring range
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Between 1999 and 2005, a moni-

toring system was fitted to El Gi-

raldillo to detect any potential de-

terioration in the structure enabling 

timely restoration work to be under-

taken.

The specialist construction group of 

the Escuela Superior de Ingenieros 

de Sevilla (University of Engineering) 

decided to use the MGCplus ampli-

fier system to monitor any mechani-

cal changes to the sculpture. Work-

ing together with HBM, 

different sensors were in-

stalled to record the most 

important mechanical 

states connected with the 

mechanical behavior of 

the sculpture (movement, 

mechanical stress, bending 

moment, torque, accelera-

tion). Installed above the 

weather vane support were three 

strain gage full bridges to measure 

bending moment and torque, accel-

erometers to analyze the movements 

of the structure and inclinometers 

to detect the long-term tendencies 

of the mast to tilt. The wind speed, 

wind direction, temperature and at-

mospheric humidity were also mea-

sured, in order to relate the external 

conditions to the principal mechani-

cal measurements. Corrosion sensors 

were also installed to detect possible 

chemical reactions at the junction 

points of different metals.

All measurement signals are evalu-

ated by an MGCplus amplifier and 

stored on a CP42 hard disk, which 

can then be called up by the univer-

sity via a 2.8-km WiFi link.

The basis for the success of this 

project is our close collaboration 

with our partner, HBM Ibérica, who 

helped enormously in setting up the 

sensors, cabling and measurement 

system.

  Mario Solís Muñiz and  
José Luis Lozano Egea,  
Escuela Superior de Ingenieros  
de Sevilla

more … 

www.hbm.com/daq

Experimental stress analysis The HBM measurement chain measures changes permanently

Fig. :  Measuring chain for remote monitoring of El Giraldillo. Data are transmitted to 
the University of Seville via the WiFi™ network

Monitoring El Giraldillo in Seville
El Giraldillo is a 5 meter high bronze sculpture weighing 2000 kilos, which crowns the top of the tower of La 
Giralda, the Seville Cathedral. This 98 meter high tower is a former Almohaden minaret and at the time of its 
erection in 1184, was the highest tower in the world. As well as its decorative function, since 1568, El Giraldillo 
has also served as a weather vane from the highest point of the town.



  

1211 13 14 15 16 17

1 2 3 4 5 6

C
2

C
1

C
3

Fig. 1:  Strain gage installations with two-component adhesive and 
aluminum covering agent were exposed to particularly high 
atmospheric humidity

Experimental stress analysis Measuring states of stress on the Calatrava bridge

Load testing on the Ponte della Costituzione in Venice
Veneta Engineering in Verona is one of the most important test and inspection companies in Italy  
for safety checks and European acceptance inspections. The company has been working in this field  
for more than 20 years and is highly regarded for the reliability and quality of its work. 
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The Ponte della Costituzione is designed by the Spanish architect 

Santiago Calatrava and became the fourth bridge over the Grand 

Canal in Venice when it was inaugurated in September 2008. HBM 

Italy worked with Verona-based Veneta Engineering which was in 

charge of all optical height measurement and trigonometric lev-

eling tests on the bridge, as well as determining the deformation 

and stress states needed for the acceptance inspection of the 

bridge in November 2007. The main structure that needed testing 

was designed as an arched truss comprising six cuboids over a 

 total length of about 81 m. The load tests were performed with the 

bridge on its support pillars, without any temporary bridge  abut- 

 

ments in the river bed and secured with lightly reinforced con-

crete. Four hydraulic pulling-lifting blocks were used, each 

with a mechanical load of 120 kN, as well as four tanks of 

3.55 m x 15.85 m x 1.20 m, which were filled with 260 m3 of water 

in the central part of the bridge.

Fig. 2:  The Calatrava Bridge is the fourth 
bridge over the Grand Canal



a

b

Experimental stress analysis Measuring states of stress on the Calatrava bridge

Load testing on the Ponte della Costituzione in Venice
Veneta Engineering in Verona is one of the most important test and inspection companies in Italy  
for safety checks and European acceptance inspections. The company has been working in this field  
for more than 20 years and is highly regarded for the reliability and quality of its work. 
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Stress analysis during the construction phase
Measurements were taken between ribs R14 and R14’ with an evenly 

distributed loading and at ribs R22 and R22’ with selective loading. 

This checked the actual longitudinal and transverse deformation of 

the bridge. The conformity between the computer model and the 

construction was also checked to verify the structure’s effective  

rigidity.

To capture the data around forty XY71-3/120 strain gages were in-

stalled with two measuring grids offset by 90°. The adhesive used 

was two-component X60 adhesive with a composite material with 

an aluminum layer, ABM 75, acting as the covering agent. Because of 

the length of the bridge, the measuring points were connected in a 

6-wire circuit, which excluded measurement error as a result of volt-

age loss in the cables. 

The MGCplus amplifier system with ML801 and AP815i modules were 

also used. Because of the high atmospheric humidity, the biggest 

challenge was choosing the right adhesives and protective materials, 

as well as laying the cables. The data was recorded for about a week 

by catman®Professional software and delivered excellent results.

 Dario Masato, HBM Italy

more … 

www.hbm.com/stressanalysis

Fig. 3:  The longitudinal and transverse deformation of the bridge 
was checked for a whole week

Fig. 4:  Around forty strain gage measuring points had to be 
installed on the structure of the bridge
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Process monitoring digiCLIP in battery production

Fig.: Process control in battery filling

Precision batching with the  
HBM measurement chain
It is important in battery manufacture to be highly accurate 

when filling the battery container with base materials and 

electrolytes (e.g. 60 g ± 0.1 g). This process takes place in a 

vacuum and is measured in the 1 N range. Precise batching 

and pressing is crucial for battery quality and durability and 

can be accurately controlled by HBM’s digiCLIP DF30 DP digital 

amplifier. 

The high accuracy and high noise immunity of the measured 

values provided by digiCLIP together with the HBM force 

transducer, ensure that production runs smoothly. The digi-

CLIP measuring chains are linked to the overall control system 

via Profibus-DP slave mode. Any faults that might occur are 

quickly located with the Profibus DPV1 protocol because sys-

tem parameterization and configuration is so simple. digiCLIP 

amplifiers work in combination with Siemens ET200 control-

lers and Siemens valve islands; the Profibus master is an Om-

ron CS1W with process visualization.

Reliable attainment of quality criteria
A system comprising force transducer, digiCLIP amplifier and 

digiCLIP Assistant setup software reliably and precisely re-

cords the requisite process and diagnostic information in the 

machine control and achieves the requisite quality criteria and 

increased efficiency in mass production.

 Michael Guckes, HBM

more …

www.hbm.com/production

Limitless mobility …
Mobile electronic devices and communication media are 
getting smaller and ever more powerful requiring improved 
performance batteries and rechargeable battery systems. 
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HBM technology TIM40 interface module

Using fieldbus systems to minimize cost is increasingly impor-

tant in torque measurement and applies to test bench use, for 

example in engine, transmission or roll test set ups as well as 

in process monitoring. The more stringent the requirements, the 

greater the demand for flexible, adaptable measurement tools.

The T40 torque flange is the main link of an expandable mea-

suring chain, from cost-effective all-rounder all the way up to 

fieldbus interfaces and operation via web browser. The measure-

ment flange for “standalone operation” and the self-contained 

“Torque Interface Module” are separate additions for improved 

functionality. 

The T40 has parallel outputs that are a great benefit to test bench 

builders and test bench operators. Test bench builders can set up 

control loops with the uninfluencible output signals of the T40, 

while test bench operators perform the preferred parameteriza-

tion for their measurement. With the “TIM40 Torque Interface 

Module”, an Ethernet interface (TCP / IP) with 38,125 measured 

values per second is always available and can be used for param-

eterization, setting signals and displaying measured values. A slot 

is also available for implementing different fieldbus systems. 

Specifications: 

-  Frequency output 60 kHz ± 30 kHz  

(10 kHz ± 5 kHz; 240 kHz ± 120 kHz)

-  Analog output ± 10 V, (12 ± 8) mA

-  Shunt signal triggering

-  Ethernet TCP / IP, 38,125 measured values per second

-  Slot available for CANopen and Profibus DP options,  

with others to follow, such as EtherCAT and Profi-Net

- Power supply 18 V - 30 V

The TMC is a special HBM bus combination that allows the field-

bus interfaces to directly access the digital measurement signals 

of the T40 rotor, without loss of data or accuracy from converting 

the measurement signals. The user-friendly firmware integrated 

in TIM40 enables rapid and safe selection of the correct settings 

via a web browser and provides an overview of the measurement 

results.

 Rainer Schicker, HBM more … 

    www.hbm.com/torque

Increased flexibility
TIM40 - A torque interface module to supplement  
the T40 torque flange and integrate in the  
fieldbus interface environment.

Fig. 1:  
TIM40 interface module and 
typical setup options via a web 
browser
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This specific project is purely about transmission without contact. 

It takes place solely over a magnetic or electrical field by means of 

a mutual coupling of the card with the reader. 

Infineon’s objective was to develop a test system that worked more 

efficiently, faster and above all, fully automatically. This had to 

meet the requirements of ISO 10373, 14443 and 15926, as well as 

other stringent demands. There were also different transmission 

variants to test over a temperature range of -25 °C to 70 °C, a rela-

tive humidity of 0 % to 60 % and a field strength range of 1.5 A/m 

to 7.5 A/m with a relevant ISO/IEC FDIS 14443-2:2000(E) compliant 

transmission protocol. 

The disadvantage of previous, PC-based test systems is that the 

“overhead” of the PC results in an extended test period. Neither is 

it possible to measure with more than one temperature sensor or 

to measure the humidity without major expenditure. 

HBM ML70B with Infineon CPU C163 –  
an efficient synergy
The program development system is “CodeSys” from 3SSoft. 

This is based on the international standard PLC language 

IEC61131 - 3.  CodeSys and supports all five of the stipulated 

 languages.

Test bench automation Infineon Technologies & MGCplus

Infineon: “We test ourselves …”
Infineon Technologies AG, a leading manufacturer in the semiconductor industry, offers a wide range of 
semiconductor and system solutions which influence not only the wired and wireless communication segments, but 
also security and chip card applications. 
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Fig. 1:   At the heart of the ML 70 computing module is a CPU C163 from Infineon Technologies, with a 20 MHz clock frequency.  
1 MB RAM and 512 kB flash memory are available.
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HBM improves collaboration
A specialist for internal stress analysis using the hole drilling method – SINT Technology srl, in Italy

In addition, digital I/Os on the ML78 – AP75 are used to trigger 

a change system to successively select the chips to be tested. As 

the digital outputs were restricted to 8 bits, a special plug-in card 

was made for the MGCplus system to add more digital channels 

to the setup. As there are very few devices on the market that 

can measure voltages with a frequency of 13.56 MHz at a relevant 

resolution, the AP801 was adapted slightly. The temperature was 

measured at 16 points by the ML801 – AP809, with the humidity 

also being measured at the AP801.

The program stores the data on the storage medium in the PCMCIA 

slot of the CP42, from where they can be called via the network.

A reduction of 60 % in measurement times and runtimes was the 

crucial factor in deciding on this test setup. 

 Dipl.-Ing. Friedrich Luhn, Infineon Technologies AG

 

more … 

www.hbm.com/daq

www.infineon.com

Fig. 4:  
MGCplus contactless reader, motion system 
with field strength control (air conditioner not 
shown)

Fig. 3: 
Chip card with writer/reader

Fig. 2: 
Chip card with a so-called “inlay” – a coil of 
vapor-deposited tracks. The black dot is the 
actual chip!

Internal stresses are mechanical stresses 

inside a component that occur without the 

influence of external forces or torques. In-

ternal stresses can weaken or even damage 

a component in the same way as mechanical 

forces being applied from outside.

These internal stresses are often determined 

with strain gages using the so-called hole 

drilling method. With this method, intro-

ducing a drill hole releases the internal 

stress in the material. The relaxation strain 

that occurs is recorded during drilling and 

the internal stress is calculated by relevant 

software.

This process is automated with the aid of 

the MTS3000 drilling device for determining 

internal component stresses. Drill holes are 

introduced, relaxation strains recorded and 

internal material stresses calculated fully 

automatically - and all of it is also depth 

resolving.

All inquiries about the MTS3000 and about 

the determination of internal stresses using 

the hole drilling method are dealt with by 

SINT Technology srl in Italy. This gives HBM 

customers direct contact with the experts 

in internal stress analysis. 

more …

www.hbm.com/stressanalysis  

www.sintechnology.com

Test bench automation Infineon Technologies & MGCplus

Infineon: “We test ourselves …”
Infineon Technologies AG, a leading manufacturer in the semiconductor industry, offers a wide range of 
semiconductor and system solutions which influence not only the wired and wireless communication segments, but 
also security and chip card applications. 

Internal stress analysis … with the MTS 3000 hole drilling device
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Constant production monitoring, com-

plete documentation and preventive main-

tenance are important aims for factory 

management and maintenance personnel. 

Both are ensured with the INDUSTRYmoni-

tor of the FASTpress Suite from HBM. With 

FASTpress Suite and software modules users 

have available powerful, modern and easy-

to-operate software that can also be inte-

grated into existing control concepts.

The technology
The technological basis is the common .NET 

software structure from Microsoft. This 

comprises a runtime environment, a collec-

tion of class libraries defined for program-

mers (API) and connected service programs 

(Services). All the functions of the HBM 

FASTpress and EASYswitch process control-

lers are combined in the API of the MP85A 

Toolkit. This makes all the device function 

implementation options available to pro-

grammers for their applications. 

.NET technology – the advantages

.NET technology increases efficiency in

program development:

-  Simple “plain text” programming  

with process controller functions

–  No knowledge of physical data 

transmission and associated 

communication objects required

–  Simple and fast connection to the 

process controller via the popular 

Ethernet TCP/IP connection

–  All Microsoft.NET-compatible 

programming languages (such as C’, 

VB.NET) can be used.

–  “Smart-IntelliSense”: only the functions/

options also supported by the FASTpress 

and EASYswitch process controllers are 

provided. ”Smart-IntelliSense”: only the 

functions/options also supported by 

the FASTpress and EASYswitch process 

controllers are provided.

System architecture
With the MP85A programming library, HBM 

has created a tool that firstly sets up and 

maintains the connection to the host sys-

tem and secondly, makes a library available, 

from which application-specific software 

applications can be generated for produc-

tion processes.

 Michael Guckes, HBM

more … 

www.hbm.com/production

Process monitoring in the modular system
The operator interface as a link between man and machine is becoming increasingly important with simple, 
secure and simplified operations as the features plant operators request. 

Fig. :  The MP85A software structure is also suitable for 
process control by mobile operating units

14
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With the advent of optical strain gages based on fiber Bragg gratings, users are 

often faced with the question: how do I install these?

HBM provides optical strain gages based on the materials of electrical strain gages. 

Consequently, the same materials can be used for preparing the measuring points, for 

installation and for covering the measuring points. To avoid breaking fibers during 

installation, HBM provide their optical strain gages with an installation aid. This in-

stallation aid is easy to handle and simplifies successful installation – without break-

ing fibers!

For a detailed description of optical strain gage installation, look in HBMdoc on the 

Internet under “Operating Instructions - optical strain gages”.

 Tobias Kipp, HBM

 

more … www.hbm.com/optical

Fig. 1:   Install optical strain gages with 
identical materials 

Fig. 2:  Optical strain gage with 
installation aid

Figs. 3 - 6:  Installation procedure for optical strain gages

Installation is easier than you think
Nowadays there are extensive installation aids available to users  
of electrical strain gages. The installation routines have proved  
themselves over the years and are accepted everywhere.
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The HBM calibration laboratory in Darmstadt is one of the best for 

the force measurand and is accredited from 2.5 N to 1 MN. The ma-

chine uncertainties certified by the German Calibration Service (DKD) 

range from a mere 0.02 % to 0.00 5 % of the actual value. HBM is now 

investing in a new calibration machine for forces up to 5 MN. This cor-

responds to the weight force of a mass of 500 t. By way of comparison, 

a 200 m long ICE3 train weighs about 400 t.

The machine uses a hydraulic unit to generate the high forces. Cali-

bration is performed by comparing the signal generated by the test 

specimen with that of the force reference transducer integrated in 

the machine. Under DKD-accreditation, the degree of uncertainty is 

verified by experts from HBM and the German National Metrology 

Institute (PTB).

Special machine features:

_  Uncertainty of a mere 0.02 % or less of the particular force, even 

if this is only a fraction of the maximum force of the machine!

_  The combination of great force, high accuracy and the 

opportunity to calibrate not only compressive force, but also 

tensile force transducers, make the machine unique.

 Dr. Georg Wegener, HBM
 

more … 

www.hbm.com/calibration

Now under construction: A new HBM 
calibration machine for forces up to 5 MN is 
emerging in Darmstadt

Mega-forces  
with micro-accuracy

Calibration technology
HBM builds a new calibration 

machine for forces up to 5 MN


