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0) Trend in using 0) Trend in using CMMCMM’’ss 1980 1980 -- 20102010

IaIa) Hardware:  Sensors () Hardware:  Sensors (newnew solutions)solutions)

IbIb) Standards: OSIS) Standards: OSIS ((only useonly use Sensors Sensors you needyou need))

II) Software:  II) Software:  moremore Multisensor Multisensor CAD based programming CAD based programming ((less trainingless training))

III) Software: III) Software: more more Functional Gages (Functional Gages (reduce scrapreduce scrap in manufacturing)in manufacturing)

IV) Software: IV) Software: more more Feature based measurement Feature based measurement ((less trainingless training ))

V) Standards: I++V) Standards: I++ ((useuse SoftwareSoftware you needyou need))

VI) Standards: VI) Standards: UncertaUncertaiintynty in Measurementin Measurement ((know know accuracy foraccuracy for ALLALL measurements)measurements)

VII) Using strategy generators for sensor path generationVII) Using strategy generators for sensor path generation

VIII) Reduce complecity of existing Standards and NormsVIII) Reduce complecity of existing Standards and Norms

IX)  IX)  Cost of ownershipCost of ownership

parts get more complex parts get more complex and and smallersmaller

0)Trend: Why 0)Trend: Why MultisensorMultisensor ??

consequenceconsequence: : more sensors more sensors ((more consultancymore consultancy))

WhyWhy Multisensor: Video Multisensor: Video probesprobes

Video Camera with part surface illumination

•2D contours by edge scanning

•3D topography by multifocus

•edges

•Arc‘s, Lines, circle

•Hight (in z)

part surface illumination

Video image Measures

WhyWhy Multisensor:Multisensor: OpticalOptical PointPoint probesprobes

Different Surfaces Require Different Techniques
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WhyWhy Multisensor: Multisensor: Tactile ProbeTactile Probess

�� Great variety of probe tip diameters and stylus lengthsGreat variety of probe tip diameters and stylus lengths

�� Interchangeable stylus modules and change racksInterchangeable stylus modules and change racks

Proven Technology

High Speed Continuous Contact Scanning
� Scan unknown surfaces

- No prior knowledge of form required

- Simply select start and end points

� Solves complex 3-D challenges

- Higher order curves

- B-splines

� Similar to video edge trace

Touch Trigger

Very low force probe
� Liquids, adhesives, 

� Silicon wafers, Contact lenses

Interposer (fiber probe)

–Very small diameter

00) ) Trend in using Trend in using CMMCMM’’ss 1980 1980 -- 20072007(1)(1)
TTactileactile CMMCMM’’ss,, video based video based CMMCMM’’ss , Multisensor, Multisensor CMMCMM’’ss

1985 1990 2000 2010  ->1995 2005

CMMCMM‘‘s in Labs in Lab‘‘ss CMMCMM‘‘s on Shops on Shop FloorFloor

More functionalityMore functionality More easeMore ease ofof useuse

consequenceconsequence: : systems and software systems and software are radically changingare radically changing
((moremore systemsystem consultancyconsultancy,, less operator trainingless operator training))



00) ) Trend in using Trend in using CMMCMM’’ss 1980 1980 -- 20072007(2)(2)

CCapitalapital goods investment and cost of personnelgoods investment and cost of personnel

1985 1990 2000 2010  ->1995 2005

?

Capital goods investment

Cost of operator 
personnel

$1 Billion

$10 Billion

TrendTrend: : Cost of operator personnel to high

00) ) Trend in using Trend in using CMMCMM’’ss 1980 1980 -- 20072007(3)(3)

Operator training in SoftwareOperator training in Software

1985 1990 2000 2010  ->1995 2005

?
10 Days

Base Software

All Software

20 Days

1 Day

TrendTrend: : Training time for operators is too high

Trend to Multi Sensor system

IIaa) ) Hardware : SensorsHardware : Sensors

Why Why : different : different parts need parts need different different sensorssensors

Advantage : - user will choose sensor WITHOUT support from system supplier 

required

IIbb) ) Standards : Standards : Sensors will be interchangable

Advantage: - reduce programming cost 

- measurement is prepared before part is physically in 

existence

II)II) moremore Multisensor CAD Multisensor CAD based programmingbased programming IIIIII)) More Functional Gages More Functional Gages (Fitting) (Fitting) less GD&T

- Speed up production Control

3D functional gages (No Gauß)

Advantage: - reduces cost for scrap

- less training needed

-> Immediate Visible Measurement results



IIVV)) MoreMore Feature Feature based measurementbased measurement

Advantage: - substantial reduction of programming time

Select Select FeaturesFeatures

Select Select Features Features 

ProtocolProtocol

In ImageIn Image Or Or ListList

- worker  selects Features to be measured

- Training 10 minutes

Advantage: - user selects software and systems independent

VV)) Standard I++ : Standard I++ : Software will be hardware independent

- higher performance

- less people

Virtual CMMVirtual CMM

VVI) I) Standards: Standards: UncertaintyUncertainty in in MeasurementMeasurement

AdvantageAdvantage: Enables usersEnables users toto make the commerciallymake the commercially rightright decisionsdecisions

NewNew

Especially Required for line and area sensors - Timeframe until 2015-2020

Why : can reduce metrology program creation time by 50 to 90% AND increases 

Accuraccy

VIIVII)) UseUse ofof strategystrategy generatorsgenerators ((SensorSensor movementmovement automaticallyautomatically

createdcreated byby CAD CAD andand measuringmeasuring tasktask))

Impeller                                 Cell Phone cover                            Turbine blade

VVIIIIII) Reduce ) Reduce Cost of ownership Cost of ownership 

• Customers will only invest in machines where the cost of  
ownership is less than today

How?
• Software will be dramatically simpler to use than today

– CAD based Multisensor CMM -> base training

1 day training

Major Major trendtrend::

IXIX) Reduce ) Reduce complexity of existing Standards and Norms complexity of existing Standards and Norms 

Examples: ISO 1101, Gear standards, ISO 17025 accreditation 
procedures, etc

Why?
• to help small companies to use modern Metrology equipment 

without to much administrative burden

How?
• National bureaus of standard, Universities, Standard commitees

have to review the existing Standards and Norms
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