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PGI Dimension – traceability

Definitive assessment
of radius accuracy and
form error
Junji Kumasa, Asia Applications Manager

Introduction

‘‘

The PGI Dimension has
given us much improved
capability to measure a very
large range of optics from
small steep spheres to large
diameter diffractives and
gull wing aspheres. The
Dimension also has a very
impressive accuracy and
robust performance, giving
us results we can trust
and reliability we can
count on day after day.

’’
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Ultra-high precision optical systems and
components require measurement of submicron form accuracy and nanometric surface
finish in order to meet the stringent demands of
modern optical technology.
By use of a high precision calibration reference
standard, this application note shows how Taylor
Hobson’s PGI Dimension provides definitive
assessment of radius accuracy and form error.

Validation and traceability
To help validate the PGI Dimension absolute
accuracy, Taylor Hobson used leading class
accuracy R22.5 mm and R12.5 mm reference
calibration standards (Figure 2) calibrated by the
Swiss Federal Institute of Metrology (METAS).
Radius uncertainty of these calibration standards
is within 50 nm and calibration is carried out by
a micro CMM.
Fig. 1: METAS certificate of calibration standard
Fig. 2: R22.5 mm and R12.5 mm
calibration standards
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Measurement procedure

Measurement results – example

1	Calibration using an R = 22.5 mm calibration standard

Compared with the METAS calibrated radius of
12.49964 mm, Figure 4 shows a PGI Dimension
measurement radius result of 12.49966 mm which has a
form error (Pt) of 33 nm.

2	Measurement of an R = 12.5 mm calibration standard,
up to 65 degrees slope using Taylor Hobson’s PGI
Dimension’s traverse tilt capability. (See Fig. 3).
3	Analysis of the radius and form of the
R = 12.5 mm calibration standard using an LS radius
optimised fit.

This radius difference of ~20 nm is within the calibration
standard’s uncertainty level and indicates an extremely
high level of absolute accuracy.

4	Comparison of the R = 12.5 mm analysed radius against
the METAS calibrated radius value.

Fig. 3: PGI Dimension measurement of R12.5 mm
calibration standard – traverse unit tilted at 30 degrees.

Fig. 4: PGI Dimension measurement of R12.5 mm
Calibration standard – residual profiles showing form
error after LS Arc form fit

Conclusion
Tests using traceable standards show that the PGI Dimension provides highly reliable results for radius and form error
assessment.
The PGI Dimension is fully automatic, able to measure a wide range of samples and provides the optics and lens moulding
industry with highly accurate and repeatable measurement data.
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