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Kompl etn2 rozpozn8nd2k
po | 2 t @tbnmgrafii

Vysoce pSesn® mhN&zmPr
zpracovsg§n2m ernebmz u, |
mechanickou sondou

Sl edovg§n2 mhRSenlTch vIi
mul ti senzor ov(patentve SBa

Kal i brace s2thD bodT z
sn2malem prostSedni ct
bodT pSesnim kontaktn
sn2mal em
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werth Tomografie integrovang8 do
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Messtechnik SOUSadn'COV@hO mDS|C

Radiographic image (2D)

l Rotation

Image stack

Reconstruction

]

Voxel image (3D)

Surface analysis

i

Measured points (3D)

Autocorrection

=

Measured points, calibrated (3D)

CAD comparison

<o

Colored deviation image
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werth

Srovn§gn?

Werth TomoScopeE

Werth TomoCheckE

Werth TomoScopeE

Werth TomoScopeE

HV HV Compact
MRSi c2 |1 160x200 | 90 x 200 I 350 x 500 I 350x350
rozsah
MPE (E) El1: (2,5+L{E12:0)( 0Onb+L[BD0)( Dms+L[AR:0)( Dms +L
E2: (2, 9+LfBE20:0)( OV +L(BED:0)( DM +L(BD:0)( DmI +L
E3: (4, 5+L{E3E:) (Om 5+L/BEDPO0)( OM+L[{EDH:) (Odn 5+ L
Rentgen. Obvykle 130KV, Obvykle 130kV, Obvykle 225kV, Obvykle max. 225kV,
zdroj 40W 40W 320W 320W
Detektor 10243(1024 Pixel, 10242(1024 Pixel, 2048x2948 Pixel, 1024x1924 Pixel,
5 0 OWelikost pixelu | 5 0 OVelikost pixelu |2 0 0 (Walikost pixelu | 2 0 0 (Walikost
pixelu
Senzor Fiber Probe Fiber Probe Fiber Probe Fiber Probe
Laser Laser Laser Laser

Zpracovsgn?

Zopbrraaczauv 8§ n 2

OHbmrazayv §n 2
Laser Line Probe

OHprazayv §n 2
Laser Line Probe
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130 kV 150 kV 190 kV 225 kV 450 kV
_ ag Hnom a glo 8 mm a go 25 mm a @o 40 mm a glo 70 mm
HI i n2k a ¢@o 30 mm a go 50 mm a o 90 mm a ¢gdo 150 mm a go 250 mm
Plast a ¢gdo 90 mm a go 130 mm a ¢go 200 mm a ¢gdo 250 mm a ¢go 450 mm
O
SN
O ) \(\ @ \ 0 ) O %
L o @ (T (O S
NI S N NS\ LA & 50 O
N Q 1° o8 Q S Q" L0 o O AO' (O O
A DR S o A SR LR VO RT SIR S O
ST Nt e P 8 o NS
Ny RS \g\i‘ (\0“ < £\ Qi@ S Q OQ(&

oCepaoxd GElant al n?,z g
8 na geomedamital mat er i Plast

5 H —

Tyto hodnoty | s
stNDny je z8vi sl
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® mnNSi c? stroje se senzorem pr
T se stSednhDiodSes@mmid®a obdrer anc

Sesnost
jonbrkobku a materi 81 u.

D2 RMerth AutoCorrectiona sl edov&n2? visledkT mnDSen?
mogng8 korekce systematicklch chyb mhDSen?
Mul ti senzorovl souSadnicovli mRSic2 stro]j
| ze poug2t i pro mRNSen#toler&eencNg i @ o5l @ rConv a
Mul ti senzorovl souSadnicovli mRSic?2 stro]j
tak® umogn2 mRDSen?2 d2]1lcT sests8vaj2c2ch s
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werth Pol 2tal ov8 Tomogr af

Messtechnik princip generovsg8§n2 rentgeno

ZahSg8t8§8 katoda vys218 elektrony ve vakuu.
katodou a anodou. Jakmile dopadnou na <c¢?2|
rentgenovich paprskT. a) Rerfl exn?

Katoda
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Schema 225k V. mi

tercik pfimého
paprsku

vodni chlazeni

stfedici clona

teréik

anoda

Pol 2t al ov 8§

miizka

izolator —

Tomogr af i €

rentgenovs8 trubice

crofocus rentgenky s ot ev¢
kuZel uZitkového
paprsku
ohniskova civka 5 Ohnl Sko mUS2 plt

stoupaj?c??m vikon

def okusovsg8§no, aby
stredici a .
vychylovaci civky mat er i §| t er ! 2 ku

filament

turbomolekularni
cerpadlo

VN kabelova

zditka
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X-ray senzor

Tomogr af i €

werth

Messtechnik

Tomography with:

L
— oy

a)Liniovli senzor

b)Pl ognl senzor.
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X-ray senzor

werth Tomogr af i €

Messtechnik

Matice detektoru se scincil8torem (Scin
z§Sen2. Jde v podstath o: kRermst géd n dhall
sn2mek je pSeveden na obpéme&2ve Vi
scintilBowousémiob)jek@®PSpmNDRovENO na

/ el ektronick® signs§gly.

- e
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Messtechnik X-ray senzor

ZvNDtgen2 a rozsah mNRSen?2 -rpaxl irgleam® jve |ln &ko&v
sn2 mal e: a) Vel kT senzor, b) Ma

VT-A-11-08-0629_E

Werth Messtechnik GmbH Siemensstr. 19 35394 Giessen Germany Tel. +49 641 79380 Fax +49 641 7938-719 www.werth.de



werth

Messtechnik

Rozligen? struktury

O Strukturar oz | i ¢
nanej i mD8eNn

en2 popisuje Nermz2pomS$ramoe | mHsit
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Strukturaicoztingmaenas

P

Faktory ovlivRuj 2 c?2 s ttomodrdfierr

oVel i kost ohni skov®ho bodu
ORozl i gen? detektoru
0Zv Nt gen?

ORotal n? o0sa
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Vliv velikosti ohniska na strukturur oz | 1 g e

Ohni skovl -

MRDSenT ob| &KW

)
N§zorns§ uk§26
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Tomografie v2cen8sobnou ene

werth
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a) MDSenl ,obj ekt
b) Sn2 m8n2 masivn2ch oblast2:sobjt¢é®t obs avsysokob
c) Sn2m§n2 dS2ve pSeexdpomévadamiisech jeblpset i
d ObnN mNSen® oblasti jsou zkombinovgny
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Messtechnik Raster Tomography
Binningi s| oul en?2 pixel T k redukci vel
[-——4

Double binning

Quadruple binning
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AScannsoglig§st i

~

0 400,800nebo1600r ent genovlich sn2mkT je zachyc

X-ray source

detector

SE=
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vipolet voxelovich dat

werth
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Zpixelunavoxel: z2D s n2@k & vyBIoB2mek zobrazen vioxel

a) b)
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Absorpce rentgenov®ho

® ProveR gedi voxelu odph
absorpce meteri 8l u na

0O Voxelm8 objem
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Z8kl adn? princip |Iline8rn?2 interpolace k z
voxelu: preci zn® eund?esftimno?v 8onkor gjalk o pr Ts &] 2
(s ohledem na A, @ Anin)-

T Voxel amplitude

0 Location —=
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Absorpce rentgenov®ho

PETIShev absorbuje
rent g BozoSVS& n 2

MRkkT pl astowlenlgryt
kontrast

Vzduch nepohlcuje t
radiaci
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Grey scale according to material density
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2D cross section
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Grayvalues
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Histogramm
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0 Obsah a orientace
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PSesnost
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Urlen2 multisenzorov® chyby sn2m&§n2 mRSen?:
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Speci fikace a pSej2mac?2 te

werth

Messtechnik

Url en2 chytPyt smegn8anf2i ckT ch souSadnicovich mnsS
Z2skan® numerick® hozsofynajndalh maddI8kl sd
Anal T za 20800mNiSgmDch bodT je zn§zornhNn v

0.00460
0004 |0
0.00360
0.00310
0.00260
000210
000140
[
0 00060
0.00010
000090
000140
000190
000240
000290
000340
0003890
0.00440
000420
000540

MPE P
PS| 3 Om0, 7 |Om
PF | 3 Om, 8 Om
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werth Traceable Specifications comparable to ISO 10360

Messtechnik Example: Verification of sphere distance deviation

Werth Messtechnik GmbH

Inspector: Haubner
Standard: Ball bar [mm] MPE Distl Dist2 Dist3
Spike Filter: 9 PS 0,0015 0,0004 -0,0014 | 0,0002
Correction: yes/LFP
Sensor: MAG 2 HI
Rotary Steps: 400
——
|~ D 3
TomoCheck 06-00352 | s TR
(ftﬁ; 4 /'l
| ™ V4
Distance 2 : Sl /
= : ——
i
i
!
Sollwert Distanz 1 16,0733 mm '
Sollwert Distanz 2__|16,2278 mm !
Sollwert Distanz 3 |19,7128 mm L
Distance 1
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Messtechnik Specifikace a pSej2mac?2 t

Ur|l ovg8n2 chyby dMWEEov®ho mRSen?
a) Pomoc2 v2ce kulov®ho standardu pSi
b) Pomoc?2 koul e pSi mNDSen2 pr TmDru dvIDma

E=(Lai Lr)+ (Dai Dr)

La=MRNSen§ roztel|l st

Lr=Kal i brovan8 vzdS§gl|I
st Sedovich bodT Kk

Da=MRSenT pr ITmNRr ko

Dr=kal i brovanl pr Tml
koule
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V2 ce ksandard/IP0A pro vel k&8 zorng§ pol e
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Speci fikace a pSej2mac? t
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Messtechnik

V2 ce kstandard/Z0OA pro mal 8 zorn§ pol e

20 mm

WYY
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Pol 2t al ovg8 Werthogr af i

Speci fikace a pSej2mac? t

Url ov8n2? d®I kov®
a) Ugit2m krychle se sf®r
b)Ujgi t2m koule k mRSen

y mhDSen?
mi vrchol
r TmDru dv

-0

E=(Lai Lr)+ (Dati Dr)

.
.

b)
La=MR'Sen §" rozt;l

st Sedu kol

Lr=Kal i br ovans8
koule

vzds§l enobld> I\/Entsseendiovpl IHM B o ok'[o
Dr=Kal-i brovanl pr]’m
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SMNRNI CE
Maxi m8I n2 Povol einp% |Chyab ao v(GMR ED)mo

MNSe&wvz dgl esmbDeewh v p3xo satl cersp oaR tsoe
rTznl mi  z§ RLOGEIINS?EMI 2

Nejmeng?2 tesOdmame|o®tlgg ted®tovang deI ka
66%prostorov® diagon8ly mRDSic2ho rozsahu

] E=L,-L,
2r 0zd2 |1 n® mognd&sti pro mhNDSen?

Klasicky0 2s amost at n® mNDSi c? bod‘y'—l*——n

Bf ®r i ckd@NSrIn2sopozice st Sedov®ho bodu koul
posouzen?

2

Odchyl ka PS/RP m&8m=Z| i L, +PSNPF

nebo . Lia T L\
ObousmDrn® mMNSen?2 Ko8Chk®®vY Kkgnosty
nebokoule)ve smRru mNSen2 rozt koul e

VT-A-11-01-0554_E

Werth Messtechnik GmbH Siemensstr. 19 35394 Giessen Germany Tel. +49 641 79380 Fax +49 641 7938-719 www.werth.de



SMhnRNI CE

Pol 2talovg8§ivomogmateei 8§l u
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a

- ProvizornhD | ze poug?2t i alternativn?z d2] ec
ng8hradu za mRDSen? :kalib

. PSiblign® urlen2 vilivu tr

. Lze mnNSit podobnl mater k o
j ako d21 ec

. Odchylka polohy

GS:0dchyl ka mhRSen2 vnitSn? mn
D,v TI i pSi Sazen®mu kab,. i b

GG:PS2most osy vnitSn2zho o

GF:St anoven? radi 8l n2ch od .
kompenzovan®mu materi §I [/
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Korekce ArtefaktT

. Numeri ck8 a Analytick8 Korekce .

.  nt eraktivn?2 Korekce ArtefaktT
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Numeri ck8 a Anal yti ckS§§

0 Parametryjsounastavenypevgﬂo rTzn® materi§|3~/ a mot
ugi vatelem (napS. charakteristickIl pro |

® Stanoven?2 charakteristik by mRIlo blt pr
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Korekce Artefakt T

. Numerick8 a Analytick8 Korekce Arte:

. I nteraktivn2 Korekce ArtefaktT
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0 Pr vimr?u fel®nstrukce

O Vi polvgte"di®l ek prozaSov§gn?2

o VT p o thaerakteristk"v g e'di®l ek prozaSovgn?
0 Korekce2D sn2 mkT

0O Obnov,y§ e pmegkonstiukce
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Korekce Artefakt T

0O Artefakty jsou redukov8ny nikoli odstrani

Without AR With AR
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Geometri ck® artefakt)
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Systemati ck® chyby mRSen?

0 CT- parametry(n a p fatd.j
0 Geometrie objektu

O Materi §lI obj ektu

ASl edovat prv nel z
s t i (k BT

standardT
miDr ky) atd

T
P

e z
B,

k
y
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werth

Werth Korekce (Patentv S 2 z)e n 2

\Y

Nomi nBlAKt ug|] Mkt usg|l nRkt usgln?2 Odchylka
senzorem senzorem CTi Odchylka CTi
TP200 CT korigoyVvaRgsB korigo
D®I k a 82.800 82.696 82.687 82.694 -0.009 -0.002
Pr Tmipr 2.850 2.912 2.920 2.914 0.008 0.002
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