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Specialist in high precision positioning and
3D metrology

Headquarter: Nimes — South of France

Award of French Metrology in 2007
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Our equipments

Engineering
department

CAD software:
Solidworks

Finite element analysis

Development software:
Labview

Hexapod configuration
software

Mechanical
assembly

workshop
- Building of machines

- Assembling of hexapods

and electrical racks

Test
facilities

Laboratory of metrology

3D coordinate
measuring machine

Lasers interferometer
Lasers tracker
Electronic levels




Global context of high precision motion

Fields:

- Research

- Astronomy

- Synchrotrons




Main characteristics for high precision machines

 ZEERN o
High precision hexapods main parameters w

$ $ $

$

Accuracy Repeatability Resolution Cross coupling
ISO 230 - 2 ISO 230 - 2 standard No standard No standard
standard
A, M Unidirectional R+ (+/- 2 sigmas) SYMETRIE SYMETRIE
parameters  ynidirectional R- (+/- 2 sigmas) Definition Definition

And more... Stifness, natural frequency...

5 m Symeétrie




Our improvements about resolution

No standard norm which quantify resolution parameter

SYMETRIE definition
- Choice of measuring instrument
- Resolution: unidirectional measure
- 10 steps of 10 points each
- Analyzing and computing 2 parameters from resolution measures:

¥

Required step — X %< Average step < Required step
+X %

Stability on one step <Y % of required
step

X: amplitude in % of required step: can be chosen by the user
SYMETRIE standard X value: 30%
Y: amplitude in % of required step for stability: can be chosen by the user
SYMETRIE standard Y value: 10%
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JORAN hexapod unidirectional resolution measurement
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Average step: 0.07um < 0.105um < 0.13pm
Stability: 0.009um < 0.010um

Conclusion: Tx resolution Minimum Incremental Motion is about
0.1um
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Bidirectional resolution measures

145 mm

Bidirectional 0.1um Resolution test on

BORA hexapod: o
A

Hysteresis: amplitude between the first and
the last average step: 0.2um Hysteresis
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Limits and improvements about measuring machines

J | % HL-
@ 6\

Renishaw Laser XL80
Interferometer

Specific 6 DOF measuring
Rotation resolution measures: Instrument with capacitive
limited by the laser resolution Sensors

and the environment
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Cross coupling definition

Main displacement | N Non desired displacements

Hexapod: 5 directions to measure simultaneously
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6 DOF measuring instrument with capacitive sensors

FOGALE NANOTECH MCC10 sensors
=500 pum range

Sensors (x6)

Target
(mobile
platform)

Sensors
fixed

nlatfarm

detected by the
capacitive sensors)

Capacitive sensors

Mobile support
Capacitive cross coupling measuring

system with manual adjustment
hexapod
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6 DOF measuring instrument with capacitive sensors

Main displacement:
Tx on 10um travel range,
1um steps, 3 cycles,

speed 100um/s

Translation cross coupling
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Micro cross coupling results
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v Knowledge of measuring procedures

v Knowledge of measuring analysis

v’ Definition of important parameters to compute resolution

v Improvements in measuring cross coupling for small displacemen

v New specific measuring system for cross coupling
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Thank you!

Thank you for your attention!

Any guestions?
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