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GOM 3D Metrology Conference 2017 Fg¥5
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Advanced Airfoil Inspection #EFEZEFFH]
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Civil Engineering +RTHE
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Materials Testing FRERHIES

Production Control A

Automotive Design and Benchmarking YREESERRET MAESE
Casting fEid

Large Structural Castings for Aerospace iR
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Numerical Simulation Verification 8ifif5EeEREs
Production Control A

Biomechanics 2412

Management Session & ¥HH&rik

Tools and Molds T E FfHE
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[BR E e 56 - EL DR ATOS ScanBox A ELi gl -

{1 R 2 P R AR M) R <1 > ATOS ScanBox i 248 T F 497 1 4 22 8 %51
W& 2.3-1 AR » ATOS ScanBox8 5 EfrRIsHERHE bk B EbHRER > AR
DR EARITESERGRE - B 2.3-2 BbTaf &R ATOS ScanBox ffifi 54T
fr < B E B AT DUE P dnitn T AR (ERr 2 Ee oAl - 408 2.3-3 Bk e
Opel ~ Porsche ~ Audi JREEFA EERE T 575 ATOS ScanBox i S & HEHT 47

EUSRCHETE ISR - B 2.3-4 K Opel JREZEA ATOS ScanBox i 247HY
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Surface point 114 Surface point 67

1 Nominal Actual Dev.| Check 1 Nominal Actual Dev.  Check
dN -0.21 o dN -0.12 o
¥ +819.21 +819.01 +0.20 o 4 +1158.68 +1158.57 -0.11 o

Circle 85 Circle 42

o] Nominal Actual Dev. Check o Nominal Actual Dev. Check
X +2829.90) +2830.19 +0.29 a X +236.00 +236.47 +0.47 a
Y -874.22 -873.24 +0.98 H3 Y +418.00 +418.02 -0.02 s}
4 +378.80 +379.34 +0.54 [n] Z -67.50 -67.51 -0.01 (=]

2.3-3 feiEh B R Z BT

From point based 2D-analysis to standardlzed
surface based 3D-analysis 3

<SP

Analysis of door closing effort (door sealing gap)
New functions within new GOM software versions

& 2.3-4 Opel YSELZE A ATOS ScanBox fFfii 247
2.4 EEgHl

DRGSR IE ] OM BEEEEMIEE  (Coordinate Measuring Machine,
CMM) - FRERERBEE MR & oy ReiE i = U1 E Rl Ui A > Refl=UE
DlgRoA E i I DUETT B JE A A2 U N B 2 B AE R 2
& W EREEREEIEHY) - —iE RAVE USRI - HERERHEL D
Ry —RRALE OB SR IYIR > AUSZ AL BRI E - AR IREIRT LA -
RIR]SRAG TR B R EREE -
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Rolls-Royce HYRHERINZAHEE] ([ 2.4-1) > SEHRSTIMIMEE &R - h1 L
PR EOKS - BlRE ST - 75 A A &5 OM fERe s e - A%
R BRI - B EIEREEEERESIME - HAT Rolls-Royce H AL R
Al > HUA G QM > A ERHIRE LS 2 0. 0lmm - ORI AT AT e CMM AgeIAT

FRHIBFRE] > A8 2.4-2 TR o

Measurement System Analysis (MSA)

Completed an MSA study of our results
Confidence in the mesh obs
- Green £0,010mm

- Amber £0,015mm
Repeatability acceptable to feature tolerance
Correlation against CMM results also completed

- Used equivalent CMM inspection techniques in the GOM Inspect software
to help achieve this.

.

erved based on deviations over 5 repeats

(& Rolls-Royce

Rolls-Royce Proprietary Data

2.4-1Rolls-Royce 2 A YEE g HIF iy

Results
*  70% of the CMMm inspection js done in 30% of the original cmm inspection time
Before

, = 55% of total Inspection time

CMM 1 | eMm 2

= 45% of total Inspection time \

Manuals

—=35%" ] of total ir time
I —=1 ==

Manuals

*potential

Enabled through looking at the whole measurement process and business case, not
just the system being replaced.

Capable measurements in line with internal standards and AS13003 principles.

[ Rolls-Royce

Rolls-Royce Proprietary Data

2.4-2 YeEAw s o B E e CMM A e ELe
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IR AR - B IERZ IR EIERAE(E - DI E e tr2
HERE > Z1% ARAMIS Z ARl el s R e R I SRV ESE (B 2.5-3)
HEIM R S 53AT -

Tensile Test - Steel

£l i
[%]
45.00
42.50
40.00
37.50
35.00
32.50
30.00
27.50

25.00

22.50

20.00

(32-1 3 uonm:m i
Tensile Test 20.05.20

[ 2.5-1 SRR S 2N ARAMIS Z&7 e A e i (et
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TR TR e W e o

W ACQUITON  CONSTALCT PERECTION  CREBATIONS SCRFTTING VL5 15 Dutormaton = [sercn

2.5-3 ez Rl e s

AgHaEERE HICRE 908 FHEARRTR IITRERR  (Frfith 25 7T
St rEE I I ERE RS o TRE E - JHEMEB RIS E T EASIR
TEER T ARSI AR (R S IS5 NORERVEESR - HARTAIRTTRE Y
RN B IEEE RS Rl E AT - OB et ER IR AE T3 £ > DL
FABHEREA P RHEE (LB WA AT REERER - B AIRTTR I ATHIEER - (2
EAMRITE IR #CE ST EE B n] SR > AfaBgatiE R R aoe @ i 1k
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)
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2.6 HEERLGZERED

Liebherr ZAFIHY &k o3 E A OCEHFHE RO TS A2 2 40l R e Al
SRR - [8 2.6-1 RofCyg 28l (Buckling) sRER > ESCHENIE R —iEE %42
b BEEEAEEIIE —EER > ERR G R ARG - & EERE ROt
Sl AS RIS ARAVIER AT > DURARHRH S AL - FEARZERT > Liebherr
NENEARRICR ARG A 5 - GEEEHRSIIESE AR AIR
TLERIMTER ([82.6-2) BEIRES A0 (B 2.6-1) &FUe -

Location of buckling

zo0902017 - LIEBHERR

2.6-1 EESE A i e
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3D EMIZER AT HR R AR SIS =4 - [ R B PR E BoER B - A
2.7-1 Fs » FAREMIAEE L B e A eGP 0 IR it 2 IR 247
RIS FIAEE AR - S8R I HR R E - DB 28R E
AL PZERIREHZE AL & > A0 2.7-2 R - dE R AL E A6 > TRITOP %
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il > &E BT IR A 2 e B AR R AR B AL B RN LA, 2R » ARAGRHRF4E
BFERE A AT -

TRITOP - V54,05

Datei Beabeiten Ansicht Projels Feawres Newe Punitewolken Geomevieelememe MaBe Inspekion CMMinspekion Dokumentaion Operationen Makro

BEB L8 [[5.] PP # [[o]s *ala] sy s b [Re]

Projekse | Bider | |
Elemente [Grote JAbweichung |5 |
= Projekie
~-@os12e... 0.0552 Pixel ©
+-Makst 4 00119 mm @
Raice: ( 79 L

Objeltpunie | Bildpunkte | Bilder |

o |Log | Feamres | 0]

3235175

B (S
1223 -2926.9339 -1325.2452

= .

o124 A36SM 1518 675074

S 25 1381606 536900 4529181
::';:mmn zn;-;: fhewen s 126 31670892 1778716 15042283
. el pogelt o127 30582200 235835 -1379.391
Aoweichung; it o 128 29975692 3398476 13888415
Hacpupunks (el Sagse o 1229 26905164 3722431  -13238954
Poweichan e o 1230 23886269  M68622 13629081
Kameramodell A3 BI2EL o 31 27515077 5032191 17326589
Verzeichnungen o 1232 2379410 3703890 1434670
Radial-symmesisch -1,683950.0¢ o 1233 25334980 3031300 12959572 |
Abweichungon v o 1234 28990927 SBIMI1  -19%427
Radial-asymmetnsch +1.09990e-07 . 1235 -2980.0412 4570974 18863697
Apweichungen 0 31707134 3068667 19246259
ﬁ*“owh | A73793¢-0% ) 31736959 1728767 1719532

«

2.7-2 EALERR Y I A ZE I B
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R A2 L~ H A5 (Bundesstelle fur Flugunfalluntersuchung,
BFU) fir AR T g @M (Niedersachsen) fhf@kise (Braunschweig) dB75 >

HELEANE 3.1 o e

Breme
a
Amsterd
msterdam W
he Haguea <
9Ue® Netherlands todz
Y Dorlr‘_nund Leipzi
Antwerp eugng
e = 0 Dresden Wroctaw
Brussel [ Cologne Germany <
ke 2 /
b ‘/VBelglum :
, Frankfurt Prague i Katowicee  krakéw
b 4 S o
] PN y
“~ Luxembaurg i o
e Nuremberg Czechia Ostrava;
2 B LT
c
Stuttgart
& Slovakia
Strasbourgqf ) =
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e Ziiﬁéh > %) Austria pudapest
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3.1 BFUHHE{IE

3.1 BFU RS RAHERZERE

BFU FatEEF RN T EEEEEPE T 1994 4 11 H 21 H2Z3ES 0 F
1998 £ 9 H 1 H " fize s M ENBEINEMFEEE ) IREERNS » BB
HE 2 EHGHEWRE > BEEBIRAMESRAENEREFZAE -

HRENUE B/ B Al R EERATAR %5~ DFS (Deutsche Flugsicherung GmbH)
B - WM - BRI BRI R BRI E B/ NEFRIAE BFU B E
Z M EREREE AR  BRRMEFEE BN BN CEEAE 0 E =ik
st B (200 3.2) > B3 AERINEMRT > BRU (B H B fRIEHE A B A1 5 HE
Sy REH & BRI - IRAE A FERVE > AgEH EF T mE 24 /N -
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w— N, Organization of the

B Fu German Federal Bureau of Aircraft Accidents Investigation
Chief Inspector of Accidents External Experts
for Field Investigation
U. Kramer Ext. 500
[ [ |
Investigation Division Special Division 1 Special Division 2 Special Division 3
Investigation of Accidents Flight Recorders, Avionic Analysis and Administration
and Incidents Laboratory, Wreckage-Hangar, Accident Prevention
Technical Assistance
Head: Chief Inspector Head: G. Blay Head: F. Goldner Head: U. Ropke
Malter Ext. 578 G. Blau Ext.514 | [F. Goldner Ext. 569 U.  Ropke Ext. 503
ReuB Ext. 535 D. Ritschel Ext.516 | [GC. Veit Ext. 568 M. GroBe Ext. 539
Karge Ext. 529 H.-W. Hempelmann Ext. 511 M. Franek Ext. 586 E.  Schneider Ext. 504
Bttner Ext. 524 P. Lampert Ext. 538 | [B. Parker Ext. 576 8. Wied Ext. 508
Rokohl Ext. 580 u. Berndt Ext. 526 | [M.  Diezal Ext. 584 M. Brosien Ext. 502
Himmler Ext. 672 R.  Weidlich Ext. 506

Nehmsch Ext. 527
Kiihne Ext. 564
Knoll Ext. 547
Friedemann Ext. 545
Wilke Ext. 560
Blanke Ext. 533
H. Severin Ext. 553
Stahlkopf Ext. 582
Kostrzewa Ext. 674
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=

3.3 BFU 4H4% 2Rt E

3.2 BFU 2P

BFU TAZHFIEE By Mr. George Blau » fllig iR ERE] 97 F2REESINHEM
EHFIE B4 8%28 (Accident Investigator Recorder, AIR) & > BR{EILXK
AIR &% P81 Mr. George Blau ¥ » [IL & hA R 98 4E % BFU 23 » ALJIHE

20 3D EMHIHETE 2 (F - FHRFEZ Mr. George Blau °

BFU TAZERFIEAHVRE BRI A&y Ky © &CFkasag Bl (EREERERAD
shas KRB TERES ) ~ FTER ~ M RS - DU T $t¥ BRU LRSI A HYRT Al

B R -

TRATEC Sk 25 2R

BFU fffisCafasfitsa B in=aE 3.4 For - HoRATERISC iRy 15 el
ARG - EFERIIZA CAE A Flikat 2 INSIGHT #ie > H Al Ae
HESE BB IBrRE A B IRSE - IS BFU 58 245 P FAS #kie (A ERtaE M

FAS) -

B R LRGSR = 40 8k e RE > BEU HY CVR sE SRR RS 8RR ZE Hr (Ge rman
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3.6 Mr. George Blau 7raE# i skes
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