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Industrial problem at the
mesoscopic scale
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MegaJoule Laser Project

Industrial proble
mesoscopic scal

MJL [ a with lasers chains
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mESOﬁIC accuracy PV = 446 nm - 66 zones
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Diamond machining machine — Société Européenne de Propulsion

Broche a paliers magnétiques
avec controle actif ( 2000 tr/mn,).

double porte-outil

( réglage micrométrique) - (& ¢ #AWE moteur linéaire brushless
: " A (axe Z : broche

—

regles optiques
(résolution 4 nm)

glissieres a paliers hydrostatiques
a huile ( rectitude < 0,3 um sur 100,mm

massif de 1500 kg en granite, suspension a 4 plots & air
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Optimal conditions of turning ~ w==ep High quality of surfaces
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But, at the mesoscopic scale !

Error of precession
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MOORE Machine
ME18AG

FRAMATOME-CEA

Goupe MECASEM

ZnSe, Ra=2,1 nm
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Displacement control
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Traceable step value

Laser He-Ne Zygo calibrated at BNM-INM
A =632.991 528 (1) nm

|

Phase steps of 27t/32

A 4

Position step : 4,945 246 312 (8) nm

-l me”e, estla '0“9”9_‘fr du trajet parcouru , Vue partielle de la chaine de synthése de
dans le vide par la lumiére pendant une durée de  fréquences fonctionnant au BNM /

1/299 792 458 de seconde Observatoire de Paris,et assurant la liaison
entre les réalisations de la seconde et du
metre.
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» Experimental results
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State of art :
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Local Area Network




Aim
Measure in situ of the machining % %,

Y
surfaces roughness %, .
%,
&
Metrological approach /)f/ Or

How to assure the reliability, Cy:
traceability, repeatability and ’O,)
reproducibility of the sensor?

Which sensor ? |

T

Design Metrology

Case
Study
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Propagation modes in multimode optic fiber
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Fibres optics displacement sensor b,
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Quelgues caractéristiques statique d’'un capteur
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METROLOGY

BNM calibration of the sensor
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Mathematical model

AT (°C) + Angle a (°)

[

=

Displacement, d dy,
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}J
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S
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dy = Kd + N(d) + V, + K, dAT + K,AT + K,o
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Angle influence
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Form of the light spot at the target
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In-situ experimental procedure

mirror

Turning machine

Sensor

Magnetic actuators
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