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Welcome to the Webinar
Setting up a Force Measurement Chain in Test & Measurement 
Applications - From Sensor to Result

The presentation will begin at 3pm CET / 9am EST

All attendee’s microphones are muted for the entire webinar session.  

Be sure your speaker is active and join the audio conference. 

If you have a question, please send it to the host using the “Q&A” function.  

Questions will be answered at the end of the presentation.



UNRESTRICTED

• All participants' microphones are muted during the webinar. 

• Please do not forget to activate your PC speakers to enable audio or connect headphones to 

your PC.  You may have to take the step of joining the audio conference to hear sound.

• Please type any questions you have into the WebEx Q&A dialog

• You can open the Q&A window by selecting the “Q&A” icon in the WebEx toolbar at the top of your 

screen:

• Today’s presentation will be E-mailed to all attendees.  The webinar will also be posted on our 

website: http://www.hbm.com/en/3157/webinars/

• If you have additional technical questions, feel free to contact our technical support team at 

support@usa.hbm.com or support@hbm.com

Organizational Information
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The Presenters
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Thomas Kleckers

• Engineer for Physical Technology

• Product Manager Force Sensors at HBK – since 2009

• Previously – strain gauge development at HBK

Christof Salcher

• Engineer Electrical & Information Technology, Technical University Munich

• Product Manager Test & Measurement at HBK since 2007

• Previously – different roles in automotive software engineering
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Agenda

• Basics

• Wiring and input schematics 

• Live setup and measurement

• Summery

• Questions & Answers
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Strain gauge based sensors: The principle

Spring body If a load is introduced, strain appears. Strain 

gauges convert the strain into a change of 

resistance

The Wheatstone bridge converts 

the changes in resistance into a 

measurable voltage

Typical: 

Mech. Stress: 2 200 Mpa

Material: Steel (200 Gpa)

Strain ε = σ/E => 0,001 (= 0,1 %)

Usual “Unit”: µm/m = 10-6

Strain gauge resistance 

350 Ohm Strain 1000 

µm/m:  

0,7  change of resistance
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Strain gauge based sensors: The principle
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Strain is 1000 µm/m, strain gauge resistance is 350 Ώ, gauge factor is 2 =>  change in resistance 0.7 Ώ
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4 – wire circuit

7

Rb =350 

UB

UA

Green wire is white
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4 – wire circuit
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UB

UA

Rb =350 

Rcable
*

Ucable

𝐹𝑚𝑒𝑠𝑠~
Δ𝑙

𝑙
~
Δ𝑅

𝑅
~
𝑈𝐴
𝑈B

No influence of the resistance of the output 

wires (red and white) on the results due to 

high input resistance of amplifier 

Change in cable resistance leads to

Change of voltage drop at the cable 

Change of voltage at the Wheatstone 

bridge

Change of output signal

The sensitivity of a “4 wire” 

sensor is depending on the 

cable length and the 

temperature
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6 – wire circuit
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UB=5 V

UA

Rb =350 

Rleitung

Uleitung

USense

6 – wire circuit: 

Measurement of the 

voltage at the Wheatstone 

bridge by using additional 

sense lines, adjustment if 

required, for example in 

case of changes in 

temperature
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Calibration / Adjustments
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S [mv/v]

F[N]Capacity

(Fnom)

Characteristic 

curve of the load 

cell

Zero point

Rated 

output 

(c)
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LIVE DEMO
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“With full force” : more than a complete measurement chain
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Force [N]

A/D

Transducer / Sensor QuantumX Amplifier & Measurement System catman Software

any software

Force [N]

t

Online

Time sync’d data 

acquisition and analysis

(full math capability)

Live data stream 

FilterScaling

Data Analysis

Signal 1

Signal 2

f(x)

Real-

time

Embedded

Real-time math

MX879B: analog / digital out 

CX27C: EtherCAT / PROFINET 

MX471C: CAN FD, CAN

Filter (latency!)

Loop back, react

System Under Test (SUT)
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• Please type any questions you have into the WebEx Q&A dialog

• You can open the Q&A window by selecting the “Q&A” icon in the WebEx toolbar at the top of your 

screen:

• Today’s presentation will be E-mailed to all attendees.  The webinar will also be posted on our 

website: http://www.hbm.com/en/3157/webinars/

• If you have additional technical questions, feel free to contact our technical support team at 

support@usa.hbm.com or support@hbm.com

Questions?
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Thank You

www.hbkworld.com | © HBK – Hottinger, Brüel & Kjær | All rights reserved

Any questions?


