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\uncertainties in the range of 10 nm — 100 nm.

p
Overall objective: To develop traceable and cost effective measurement capabilities for the calibration of form and surface roughness standards with
JRP Start date (estimated) and duration : 1 June 2019, 36 months )
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REQUIREMENTS & BACKGROUND

Surface finish and form of the products are important features to be examined for
engineering and scientific purposes. Such characteristics of surface include ;

= Wwear resistance,

= pearing, sliding and lubricating properties,

= fatigue and corrosion resistance,
= gloss, paintability
= functionality etc.

These are important parameters for the industries. Form and surface measurement
devices with contact probes and stylus are used to characterise engineering surfaces.
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Form Measurements

Standards and guides (VDI/VDI 2631, DAkkS-DKD-R 4-4) are available for calibration of form
instruments in “industry” — dedicated to secondary level labs. No guides exist for calibration of
reference form instruments (e.g. Primary calibration of Flick and multiwavelength stds.)

— _
Flat glass Sometimes o Traceability
through ' '-
Hemisphere = throug through wave
line scales length £
Flick / = ""'i
M.Wavelength D~ or LASER_ _
cylinder V é; y Traceability through
S < auge blocks calibrated
Measurement standards for i ’_lé’—i Jaug
: . IR/ | i by wave length A
form parameters defined in -y
ISO 1101, 1SO 12181, §°,|/ +
1SO 12780 1SO 12781 N _
| [ Error separation methods ]
I
5 [ ]
(1< | _| Le—> . |
Form “Reference” S
|nstrl..|ment 5 h Form
n instrument -
“industry” in NMls

Calibration by
LASER (A)

EXCELLENCE Surface Roughness Measurements
roughness parameters nach ISO 4287 p, g(r)nr:;cijcarjcgge @' :ii?::gﬁ.j
New route [ = Sl T . Cross check !
Traceable specimen types nach SO 5436-1 A : -Cf.:'-
| |
displacement i L
generator Wt Ra, Rz, Rsm, ... Ra, Rz, Aq, ... > i
(portable) flat glass [ C I D1 D2 I i Uncalibrated i reference measuring
‘ B S instrument, e.g.
ﬁé Industrial manufactured standards | Ly- interference microscope
|
| +
Calibrated ! : :
" ” | ¢ Calibration of depth standards
,f Reference
Stylus Calibrated
P instrument . \\II_II Interference
,W/WU\) MIJI' in NMls ‘ S microscope
—/ and confocal
,T‘ Stylus E' | —~_ microscope in
instrument in “industry”
ml = “industry” B -
< 5| Calibration of interference microscopes,

Calibration of stylus instruments and standards Source: confocal microscopes and depth setting
DKD-R 4-2, 1SO 12179 (for secondary level labs) | | vpi/vDE 2655

standards VDI/VDE 2655

IMPLEMENTATION

Objectives
A w N e

To investigate "portable displacement generators" to calibrate stylus instruments - static /dynamic
To develop noise reduction methods
To develop novel methods for investigations of measurement probes and stylus instruments.

To develop an individual strategy for the long-term operation of the capacity developed.
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EXCELLENCE & IMPACT

The project will use the latest knowledge obtained in previous projects of ERA-NET PLUS, EMRP,
EMPIR and EURAMET with experience of the NMIs and industry to provide practical solutions

NANOTRACE (INRiM) Subnano (PTB) SIB58 Angles (TUBITAK) EURAMET Project 866 (INRiM)

Latest developments in PZTs

Needs from EUCom (INRiM)

Needs from industry
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Standards , Technical Committees, Working groups and other EMPIR Projects, Conferences,
papers, Good practice guides, Articles in popular press, website, Stakeholder Committee

CCL and RMOs
EURAMET, COOMET,
GULFMET, APMP etc.

CCL-DGS8 (Surface Texture)

N11 - EUCoM
Normative EMPIR project
Standards for the evaluation of
uncertainty Of CMMs in industry.

Papers : Macroscale 2020,
Metromeet, Euspen,
IMEKO, SPIE
“EURAMET Guides”

Improved services of NMIs will lead to improvements in industry: This will strengthen the competitiveness of the
European industry (e.g. automotive and supply) well spread in emerging economies e.g. Turkey, Spain, Poland,
Portugal, Bulgaria, Croatia, Egypt (FIAT, Renault), S. Arabia (plan for R. Rover): Better services for manufactured
parts-reduction of fuel consumptions, energy consumptions, compliance on emission standards, extend of Europe’s
competence in the region, facilitating more efficient production (e.g. better medical parts for health issues).

Consortium: 10 NMls: TUBITAK (Turkey), INRiM (Italy), CEM (Spain), GUM (Poland), IPQ (Portugal),
DMDM (Serbia), FSB (Croatia), BIM (Bulgaria), NIS (Egypt), SASO-NMCC (Saudi Arabia).

Funded partners —TUBITAK—
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