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Use cases and range of applications 

Three key factors count in industry: quality, time and cost 
• Manufacturing Monitoring, Test Rigs, Functional Test Stands, 

Condition Monitoring 
• Absolute cost control through integrated systems and functionality 

according to Industry 4.0 

Medical production 

Functional test stands 4 
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Application example in process control 
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Application 
  
• Industrial production, presses, test-stands,.. 
• Rough conditions with dust, humidity and vibrations 



Performance in required application aereas 
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End-of-line testing applications 
 

• Production-related functional tests  
• Testing of 4 up to 500 channels via 

additional integrated CAN-Field-
modules 

Industrial test-rig applications 
 
• Fix installed, but modular test rigs 

for product development  
• with definite flexibility 

PLC controlled or via internal Soft-PLC 

Production monitoring 
applications 

 
• Production monitoring 
• Condition monitoring 
• “Effective” Installation 
• High precision 0.1% to 

0.05%; 24bit resolution, 
38.4kHz sample rate, 
3kHz bandwidth/channel, 

• 32 virtual channels 
• 4 to 16 meas- I/O-channels 
• Fieldbus-integration 
• Analog, digital I/O-signals 

http://images.google.de/imgres?imgurl=http://www.konstruktionsbuero-wenk.de/seiten/inhalte/bilder/DC-Oelfilter-FunktionsPS.jpg&imgrefurl=http://www.konstruktionsbuero-wenk.de/seiten/inhalte/arbeit.htm&usg=__wzTXVNPD12fe38GrcYjaSWw7Bvw=&h=314&w=335&sz=64&hl=de&start=7&itbs=1&tbnid=EhQRdDGZLtkdIM:&tbnh=112&tbnw=119&prev=/images?q=funktionspr%C3%BCfstand&gbv=2&hl=de


Design concept – Flexibility for the application 
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Removable for 
Extension and Service 

Hardware 

• Housing with Ethernet, USB host, 

Synchronization, CAN master/ slave 

(opt.) 

• 10-30 VDC power supply  

• flexible slots for sensor, analog 

output, digital I/O and interface 

modules 

• slot for communication & bus 

interfaces 

• The slots are equipped as specified 

by the customer  

• Cards can be removed for service 

• Card are calibrated, no recalibration in 

the field necessary 



TEDS – Immediate usage of sensor calibration data 
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8 • TEDS = Transducer added Data Sheet (acc. IEEE1451.4) 

• No manual adjustments of the sensor data and amplifier data necessary !!! 

• Readout of TEDS-data via existing sensor cables 
(no additional cables necessary) (0-Wire / 1-Wire) 

  Cable and plugs can be used as usual 



Use case Process control 
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Network integration 
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Requirements 

Standardization through consistent network structure 

New structure 

Periphery modules 
Safety-modules     

Mobile 
Operation    

Diagnostics   

Visualization 
Operation 

Old structure 

Operation 

Safety-bus 

Safety 

 SPS 



Automation in industrial test-rig applications 
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important multi-client capabilities 

Synchronization of PMX module / 
Measured values 

HMI - touch panel 

Machine worker 

WinCC / PMX API 

Ethernet 

TCP/IP 

Parameterization 

Data storage via 

PMX WebServer / catman 

Switch 

PLC 

Machine control via 

Step7 / PC Workx 

Drives 

Robots 

Actors 

http://froogle.google.de/froogle_cluster?q=ethernet+switch&pid=4829187676312292669&oid=18376041647299392653&btnG=Search+Froogle&scoring=p&hl=de
http://images.google.de/imgres?imgurl=http://www.majesticmachinery.com/machines/auto_acc/ac_servo_drive.jpg&imgrefurl=http://www.majesticmachinery.com/machines/auto_acc/automation_accessories.htm&usg=__zqWZmP38erxjz57JwdH94uHznNg=&h=300&w=390&sz=13&hl=de&start=21&itbs=1&tbnid=QbvVCP-vrw_FEM:&tbnh=95&tbnw=123&prev=/images?q=Servo+drive&start=18&hl=de&sa=N&gbv=2&ndsp=18&tbs=isch:1


Innovative Web Technology 
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Segmentation Software vs Control functions 
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• PC-application for DAQ (easy and ready to measure) 
• dotNET/ LabVIEW: PC-application for Non-Real-Time applications 
• LabView Real-Time:  Runs in NI-hardware for Real-Time applications 
• PLC/ Codesys: Runs in hardware for Real-Time and Control applications 

 

Control / embedded / plc 
(isochron real-time / 

deterministic) 

C
yc

le
 ti

m
e 

< 1 msec 

10 msec 

> 100 msec 

DAQ / PC based (non 
real-time) 

Process  
Automation 

Factory 
Automation 

Motion 
Control 



Amplifier- evaluation platform- and automation concepts 
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Option: type upon request 

Standard channels 

MB  T   0  D 
A 

User-specific software 
a.) Soft PLC as standard product 
b.) as service by HBM 
c.) by the customer  
     (know-how protection) 

Digital analog   
interface 

Front-end 
(measuring  
channels)  

Automation 
solutions 

Digital analog   
interface 

 - Calculated 
Channels  

- Process    
     evaluation 

Math. calc 
Advanced front-end 
Evaluation criteria 

Digital analog   
interface 

http://images.google.de/imgres?imgurl=http://www.biviator.ch/IMAGES/logo_codesys_home.gif&imgrefurl=http://www.biviator.ch/news/m_news.htm&usg=__xCDSx4wRY3h4zVxaDOsMhCmuz94=&h=276&w=363&sz=21&hl=de&start=12&itbs=1&tbnid=nkaq1N7vXVa2KM:&tbnh=92&tbnw=121&prev=/images?q=codesys&gbv=2&hl=de
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Moderns automation systems offer: precise & robust measurment, control- & 
evaluation functions in real-time and easy-to-use setup and operation without 
software knowledge 

Measure, evaluate and automate 

15 



User interface and software solutions 
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PMX 

Control/WebVisu PC/Win7/8  Driver .NET / LV    Control/WebVisu 

Operating System + Applications 

dotNET-
API 

LabView® 

Library 

User Interface / Software modules 

Web 
Server 

Soft-plc 
CoDeSys 

Catman®Easy 



Customized automation solutions designed acc. IEC61131 
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Customized web based machine visualisation and operation 

18 



Ethernet (TCP/IP) HMI solutions 
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HMI panel 

• Operation 

• Service  

• Documentation 

ETH 

http://images.google.de/imgres?imgurl=http://img.directindustry.de/images_di/photo-g/wifi-modem-196432.jpg&imgrefurl=http://www.directindustry.de/prod/warwick-wireless/wifi-modem-7246-196432.html&usg=__hEZxHHDv9vPeEQPAN2fTB0Yyr1A=&h=300&w=288&sz=16&hl=de&start=178&itbs=1&tbnid=Pl_WH1sIKJOa2M:&tbnh=116&tbnw=111&prev=/images?q=wifi&start=162&hl=de&sa=N&gbv=2&ndsp=18&tbs=isch:1
http://images.google.de/imgres?imgurl=http://www.kalithea.gov.gr/portal/pls/portal/docs/1/2115565.JPG&imgrefurl=http://www.kalithea.gov.gr/portal/page/portal/kalithea/informative/News/Archive/FullStory?id=1617276&usg=__IHPMERBR9XVqoN0ASI8UWqtwv3U=&h=292&w=422&sz=49&hl=de&start=22&itbs=1&tbnid=SAivzwYh2ZA5dM:&tbnh=87&tbnw=126&prev=/images?q=wifi&start=18&hl=de&sa=N&gbv=2&ndsp=18&tbs=isch:1
http://images.google.de/imgres?imgurl=http://www.kalithea.gov.gr/portal/pls/portal/docs/1/2115565.JPG&imgrefurl=http://www.kalithea.gov.gr/portal/page/portal/kalithea/informative/News/Archive/FullStory?id=1617276&usg=__IHPMERBR9XVqoN0ASI8UWqtwv3U=&h=292&w=422&sz=49&hl=de&start=22&itbs=1&tbnid=SAivzwYh2ZA5dM:&tbnh=87&tbnw=126&prev=/images?q=wifi&start=18&hl=de&sa=N&gbv=2&ndsp=18&tbs=isch:1
http://images.google.de/imgres?imgurl=http://www.kalithea.gov.gr/portal/pls/portal/docs/1/2115565.JPG&imgrefurl=http://www.kalithea.gov.gr/portal/page/portal/kalithea/informative/News/Archive/FullStory?id=1617276&usg=__IHPMERBR9XVqoN0ASI8UWqtwv3U=&h=292&w=422&sz=49&hl=de&start=22&itbs=1&tbnid=SAivzwYh2ZA5dM:&tbnh=87&tbnw=126&prev=/images?q=wifi&start=18&hl=de&sa=N&gbv=2&ndsp=18&tbs=isch:1


PC based data analysis 
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Remote maintenance and diagnostics 
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• Support of local service 
• Saves time and money (reduces travelling times) 
• Enables additional benefit with predicted maintenance 

Remote maintenance 
 

Production Network 

Router  
with VPN 

 

 

Save connection for remote 
maintenance via Internet  

• VPN tunnel connection 

• IPsec DES encoding 

• AES hardware encoding 

• Authentification  
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Functional testing – automated workpiece control 

Sensors: force, displacement,torque… 

PLC 
contol 

PMX: 
• Real-time meas.each channel 
• Peak-meas.(50µs) 
• Limit-evaluation (50µs) 
• Tolerance-band evaluation 
• Mechanical-work calculation 
• OK / NOK-Counters 
• Self-control functions 
• Signalisation 

Control/ Real-time: 
• Start/ Stop 
• Speed 
• Run Test-curves 
• Error controls: 

o Machine 
o PMX 
o User handling 

• Start/stop store meas. curves 

Industrial   
Ethernet 
I/O´s 

PC / Catman: 
• Process visualisation 
• Data storage (local) 
• Report storage/print 
• SQL/ data-storage 
• Cat-script: set setpoints 
• OPC-client 

Ethernet (TCP/IP) 

Analog out 

OPC-server 

22 
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From component testing to production monitoring 

Test stand for Gear-boxes 
• Power measurement and quality control at Gear-boxes 
• Measuring values: Torque, Rotational speed, angle of rotation, pressure, temperature 
• Real-time condition-monitoring in a test-cell via and real-time automation via 

Industrial Ethernet 
• PC Data logging of row-data, real-time calculations on site for evaluation  
• Customer benefits :  End-of-Line test wit improved Quality control, modern interfaces, 

easy-to-use PMX web browser 

+ 

23 



Structural monitoring of energy plants 
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Condition monitoring on wind turbines 
• Realisation of several SG sensor technologies 
• Real-time condition-monitoring due to rosette and shere-stress calculations 

(with temperature compensation) 
• Data logging on site for service or via Web-Server on remote stations 
• Option for Industrial Ethernet integration into the machine control 

Inputs:  
3x strain, 1x Temp-
compensation SG 
 
Outputs:  
sigma1, sigma2 phi, 
tau(max.  
 
4xPX455 (4 rosette-
calculation) / 8 peak-values) 
 
Sum:  
16 real + 34 calculated 
channels  



Application in medical machine control 
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Laser cutting machines for eye lens correction 
• Precise and robust force (SG multicomponent) measurements for adjusting the laser 

optic 
• Calculated channels provide polar coordinated of the resulting force as digital and 

analog output, and can be equipped for redundancy measurements 
• Customer gets rid of old and unprecise SG-measurement and increase efficiency of the 

operation 
 

http://images.reachsite.com/cdbb9006-489b-4684-bed9-e41b5bd5d756/media/411505/medium/411505.PNG?gen=1


PMX – future proofed technology 
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 Powerful computing core provides capacity for innovative hardware and software 

solutions / real-time interfaces (future-proof) 

 Plug-in cards permit use of superior measurement technology for medium- to  high-

performance applications (e.g. higher accuracy, new sensors) 

 High-performance measurement with 24bit A/D, min. 0.1% , typ 0.05 accuracy 

 Quick data acquisition with 2/3/6 kHz bandwidth per channel /400kMV per PMX 

 Running as stand-alone unit or in automated systems 

 Generating calculated real-time channels for computation 

 Field modules allow channel counts up to 30 channels per unit 

 Up to 20 stations via synchronization systems => 600 channels 

 Creating software/ automation solutions with internal soft PLC 

 Attractive Price / performance ratio 
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 www.hbm.com/pmx 

More detailed information 
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 www.hbm.com/en/menu/tips-tricks/industrial-process-control/ 
 

More detailed information 
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 www.hbm.com/webinars 

More detailed information 
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• Please contact us for further questions.  

We look forward to your email: emarketing@hbm.com 
 

• Or email the speaker directly: michael.guckes@hbm.com  
 
 

Any questions? 

mailto:emarketing@hbm.com
mailto:michael.guckes@hbm.com


measure and predict with confidence 

www.hbm.com 

Michael Guckes 
International Product Marketing IMS 
Tel. +49 6151 / 803 - 409 
michael.guckes@hbm.com 
 

HBM FromStrainToReport Webinar 2013 01 en 
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