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Speed of piston plunger IVIDD 1

mmmmm  Drugmetrology.com

) % & +
%

120i|||||||| |||||||||I||||||||| |[|||||||I||||[||||I||||||||t E 100.10_|||| ||||]||||I|||| ||||I||||I||||_

E - - £ 100050 5

; ] E z 5

S - ] % 100.00:\‘ S
it - m

N r . L N ]

5 40 : s 99.95F .

o . . o ¥ 1 1

0:||||I|||||||||I|||||||||I||||||!||I|||||||||}|||||l||||||||: L 99_90_IIIIJ'lll]llllllllllllllllIllllllI-

0 10 20 30 40 50 60 15 20 25 30 35 40 45 650

t (s) time (s)

EURAM/E-?' The EMPIR initiative is co-funded by the European Union's Horizon 2020 *
research and innovation programme and the EMPIR Participating States



Speed of piston plunger IVI;EDD 1

mmmmm  Drugmetrology.com

=% —=——
——erl

CcC=TOwW\

BASE 120

®

=

NEMESYS®

( % &'

A

EURAM/E-T\' The EMPIR initiative is co-funded by the European Union's Horizon 2020 B
research and innovation programme and the EMPIR Participating States



Speed of piston plunger

&

%

MEDD ||

mmmmm  Drugmetrology.com

Y
Laser < <
Beam Splitter X
e

A

% $

%
%

&%



Speed of piston plunger IVI;EDD 1

mmmmm  Drugmetrology.com

.

%&& % & % & $

- The EMPIR initiative is co-funded by the European Union's Horizon 2020 2
E M PI R - EURAMET)  o50arch and innovation programme and the EMPIR Participating States



Speed of piston plunger IVI;EDD 1

mmmmm  Drugmetrology.com

- & ( % &'

EURAMET.' The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States



Cross section of the piston IVI;EDD 1

mmmmm  Drugmetrology.com

3% 0
m3 7 & % 8 ma3 7 8

hochauflasende Rimigearthee
Uie in des Rtiaigensibe ausgetendete Sirahlung durchdregs
daz Obgedt. wird je nach Waterlaidicke und -dichte mekr ader
weniger ctark shuseblert und erseugt ~Schattenbidern )
P jprazises Positioniersystem
Bas 2u vermessende Ohjeit
wird mittels Drehtiuch bewegt:

Gerametriemess system
Laserstrabiten vorfolaen konteniserich die
Foaibianen v Rantgrrashie, Obiekt und Detritor
Kheinsin Bewegungen watien kampersieit, um
Upschisfe in dien Daten 2 serhindenm

Rekoastrubtion & digitabiiestes 30 Modell
Auis der Prfektianen wird sm Computer
¥ ) ¥
-

eine 30 Ansicht des Objekts sekomiaruert.

- 4 3 werlche wirtuell vermeszen wesden kanm
o’

EURAM/E?' The EMPIR initiative is co-funded by the European Union's Horizon 2020 6
\J research and innovation programme and the EMPIR Participating States



Cross section of the piston IVIDD 1
m3 7 8

mmmmm  Drugmetrology.com

Messpositionen

§  Stirnflache A

4 Beginn Markierung

— Stirnfliche B

2624915#3 @ 3.257 2624815#3 @ 2.303 262471543 @ 1.457 2624615#3 @ 1.030

o 1T m3 7 8

3.259 T 230 1.470 1o |
T 2.300 1.039

3258 1465 —_
. £ 72870 g e e T T e T
2,299 £ E ]
£ 3257 ‘ 1460 Loss = Tamest 3
E _ 2298 § _ o = 1
© 3256 1.455 E 1033 @ 72860 E
= 2297 > = E = E
s 1031 8 7.2855 =
3.255 1.450 =] F 7
2.296 - = F ]
1028 @© 7.2850 = -
3254 2.295 1.445 o £ E ]
o ; 7.2845 — -
3.253 2,294 1.440 1.025 o = E
& N Ao & N oA E & M o, =) 7.2840 E
& & o & & & & S & &S S ; E E
& F & & & &S & & &S & & nc'q\‘qa",\‘ ) 7.28350'||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||1|||||’

10 20 30 40 50 60

Position from bottom (mm)

EURAME?' The EMPIR initiative is co-funded by the European Union's Horizon 2020
\J research and innovation programme and the EMPIR Participating States



Stabilisation of the motion IVI;EDD 1

mmmmm  Drugmetrology.com

3 % 9
. %
. % &

Effects of heating

3 % 9

e ) & % &
- ) & $
- 3 &% % $ % % &$ %

% % & $ 7
9 $'& 8

EURAMET.' The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States



Validation of displacement method
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