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IBS PE sarl IBS PE GmbH

Centre of excellence in Metrology .
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Non contact sensors Machine tool calibration

Air bearings Special metrology machines
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Product with nanometric featuresCommercial CMM
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Highly accurate 1D measurements

Limited lateral resolution & accuracy:

Full 3D measurement not possible
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=> Conventional Lay-out limited
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Functional point should be in line with the 
measuring line

To avoid errors in parallax, the measuring system must 
be placed coaxially with the axis along which 

displacement is to be measured on the workpiece. (1890)
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He-Ne oscillation-frequency-stabilized laser

Level block

Y reference mirror

Y stage
X stage

Level block

X reference mirror

Z reference mirror He-Ne oscillation-frequency-stabilized laser

Level block

Y reference mirror

Y stage
X stage

Level block

X reference mirror

Z reference mirror

Adequate lateral resolution & accuracy

Probe still 1D:

Full 3D measurement not possible
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Position transducers

Elastic suspension

Stylus

Probe tip

Strain gauges
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PPPCMM
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PPPCMM

ZYXZ

ZYY

ZYXX
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4082.04082.08165.0
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Diameters

2.999942

2.999944

2.999946

2.999948

2.999950

2.999952

1 2 3 4 5 6 7 8 9 10

loop nr

d 
/n

m

   2 nm

Diameter standard deviation: 1.5 nm

P = 4 nm
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Ref. IBS Precision Engineering
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Pictures: NPL
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Probe diameter: 0.3 mm, roundness 40 nm
Measured in 6 orientations   � St. dev. = 8.4 nm

roundness of the probing sphere (nm)
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Calibration sphere roundness 
after error separation:   40 nm
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Machine axis

Ultra-precision probe

Artefact with corner cubes
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