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=~ HAyERERE

RZE HAisT T IR ARBEIRA 22 R EEGREREE ) BiRGHE > Hd T T
FRRUEA WIS AT | By 4 TS TEWTSE . — > 106 FEI5EETEHE A PR
R - PRERCRG R o WHUS 4B ER > HATHROTE e R 6
FHGHE > A HERE A BEEERITRIERL - BEIPHISEREEN © 107 Fi5t
sT R AN ZE S E SRR T EHE R BT 5E -

3DMC =4 =Mt eT & BB R W A - Bl E o RE TENR - Bilo
S~ WEFTHERE - BURF LSS - 5T amelid Ry = 48U MRl ~ TR TR RS
A~ BEpbheil ~ FEERAIIER ~ fFREREESE - AER@HIR 10 A 16
HZ 18 H @ i EREIREZFHEEAERLTSNER TR » FF HiEasBieGH
B D IFHER (3D scanning in Aviation Safety) | V&= » W EUERHAYIRHHE
Feify - MBS g & B FRRAMTSOR -

ZetPEEt A350 SRRSO IR PR E SRR RIS R T HAPRIHRL
KSR E Bl & 72 R E R - HATAG RGP &SRR Z a0 - HER
10 A 15 HEZEEFAHEIETE (Stade) Z2FEL A350 sHER S - "EZETE
+ A350 EEMEL MBI E R - DU InAEE ek AR -

ITIEFWT ¢
H H
#E 57 i Bh £ %
)=! H
10 13 Gdb~ER T E FEFE
10 14 VETR AR~ LR A
10 15 VECR ISR 5
10 16~18 VEGE Eop
10 30 o ‘
EE~ AR R E~E IR IXFE
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7, 3DMC 4RI &

3DMC =42 MW & EAEfEEIP = Aachen #RAEERYENILE - FUHEE(T Ry ET
Pal=F T AEE RWTH Aachen WZL EE#= (Laboratory for Machine Tools and
Production Engineering of RWTH Aachen University) - Bl€rEzskg T -
5t - moeiRE - BUN BT - SETIRE B EE Y ERZE (National
Physical Laboratory, NPL) -~ S¥FEEAEFE @ HEEIMBOREEPE (University
College London, UCL) -~ {EEREFIYIHELMioiFZelE (Physikalisch-Technische
Bundesanstalt, PTB) - f&Ef[= TR WL iz » ARG MR EE
BT - STEmadd By = e EEGlT - Sk ELE R - HTR T ERLE R ~ 455
el ~ BEp AR ~ FEEERNIER S - SIS EIE © BUNERAL - B4ia5 - bt
Ut ~ FESERE > SBLAEKI 100 A - [B 2-1 HAX GG, - B 2-2 HE®R
B T2 072 2-1 Fiw

3
/
y
y

» 3D METROLOGY
3DMC CONFERENCE

3™ 3DMC
HAMBURG - GERMANY
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-

'3
3
' ¥
3
B

VA 7L, | RWTHALGEN
UNIVERSITY
NPLE JETIN EE

2-1  3DMC &g




2-2  EEGE

3DMC =4I S #ida B s 500 BT » REIEREihmsm L hEEd 21 =
BEEE - B MFE A LRES NG - REERm SR DUEHR T2
o TS FE S O PrEREEE - (BRI 450 BT » 5 15 REHSE - It
KRG 225 T EE# (keynote speech) ° FERERKLL 106 FEERH
BHZEREEE T 3D scanning in Aviation Safety | #&f5 » S2EEEIEEW » 0t
SRR g > WEIEBAR - 10 A 16 H MrEfgE A o2 gt L8 > I
FH2 RS 4AFERE SRR ES - B =IO RN - MBS R Al ~ E 5T Bt
% (Laser Tracker) -~ HEMRiRIEEESE -

W\

*2-1 HHEGEE

WORKSHOPS: TUESDAY, OCTOBER 16

16:00 Understanding Industrial Measurement Capability
J. Muelaner (University of Bath), F. Keller (PTB)

17:00 COFFEE BREAK

17:30 Leveraging the Benefits of Machine Tool Calibration

E. Gomez-Acedo Bilbao (IK4-TEKNIKER), P. Dahlem (RWTH Aachen)

SOCIAL EVENTS

Oct. 16 Ice Breaker
18:30 Fruitful Discussions in a Comfortable Atmosphere



CONFERENCE: WEDNESDAY, OCTOBER 17

09:00 INTRODUCTION BY BEN HUGHES AND ROBERT H. SCHMITT

09:30 KEYNOTE: Applications for Blockchain Technology in Sensor Systems,
Augmented and Mixed Reality
A. Britz (Microsoft Deutschland GmbH), M. Breuer (ubirch GmbH)

10:20 Additive Manufacturing Machine Characterisation Using
Artefact based Dimensional Metrology
R. Broxton (Renishaw Plc)

10:45 COFFEE BREAK

1115 3D Scanning in Aviation Safety
E. Li-Chang Chuang (Aviation Safety Council)

Evaluating State of the Art Automated Photogrammetry
for Volume Wing Manufacture at Airbus
S. Robson (UCL), K. Forster (Airbus Operations Ltd)

Two Uncertainty Models for Spherical Instrument Measurements
J. Dorsey-Palmateer (JDP Metrology Consulting LLC)

12:30 EXHIBITION OPENING

13:15 LUNCH

14:15 Machine Vision and Data-Modelling for Closed Loops
in the Axle Drive Production
S. Gerdhenrichs (BMW Group)

Geometric Inspection of Non-Rigid Aeronautical Parts Using
Optical Measurement Systems and Virtual Fixturing
G. Donatelli (Fundagdo CERTI)

Immersive Metrology System — Developing an Aerospace Demonstrator
D. Canepa (University of Bath)

15:30 COFFEE BREAK AND EXHIBITION TIME

16:15 Robot Calibration using XM-60 6DOF Laser
S. Fletcher (University of Huddersfield)

Integrated Measurement Systems for Machine Tools —
Opportunities and Challenges
M. Wennemer (Heinrich Georg GmbH)

A Hydraulic Levelling System for Machine Tool Alignment
R. Ricatto (Fidia S.p.A.)



CONFERENCE: THURSDAY, OCTOBER 18

09:00

10:16
11:15

12:30
13:30

14:15
14:45

16:00

Aligning the new Brazilian Synchrotron: A Case Study of LVM
R. Leao (LNLS Brazilian Synchrotron Light Laboratory)

Development of a Multi-Directional Optical Probe
K. Maruno (Hitachi, Ltd.)

White Light Interferometry for Automated Inspection of
Jet Engine Components
M. Emnst (3D.aero GmbH; Joint Venture by Lufthansa Technik & Pepperl+Fuchs)

COFFEE BREAK AND EXHIBITION TIME

A Novel 3D Coordinate Measurement System based on
FSI and Galvanometer
Y. Shang (Tianjin University)

Image-based Measurement of Concrete Surface Roughness
B. Ozcan (RWTH Aachen)

Feature-based Modelling for Pose Estimation of Cylindrical Elements
in Large Scale and Harsh Environments
G. Kortaberria (IK4-TEKNIKER)

LUNCH AND EXHIBITION TIME

Automated Assessment of Quality of Part Surface Coverage
in Smart, Optical Form Measurement Systems
S. Catalucci (University of Nottingham)

Stereo Camera Head for 3D Laser Tracking
R. Loser (Hexagon Manufacturing Intelligence), M. Kleinkes (VMT GmbH)

COFFEE BREAK AND EXHIBITION TIME

Wind Turbine Components Inspection Process using 3D LVM Solutions
P. Vieira (Grupo Tecnimex)

Toward Intelligent Automated 3D Measurement:

Task Specific Viewpoint Optimisation

J. Hodgson (Loughborough University)

Optimized Robot Cell Calibration in the Automotive Industry
J. Wambach (sigma3D GmbH)

FAREWELL

2.1 BERARERXI

106 EHIFEETEHEAPRERIENM - RELCRS R > WHTS =48
fir &kt - HAltRir EE N BHE R HEAE - nJftE N ARG RN
Ot TR BIETHIEEEN - B ZE T ER B 2R B E E A NA-706 HYRE] 107
F2H 5 HAREGHMESNGRE > FE2 H 28 HERNEGRE AT —
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R B2 R R 0 R4 20070 A5 ©
ATOS YeERfr iR e i Ae B Ra

7 7 5 FE ] GOM 2 1035 > JE e ot MR 2 ATOS 1 > El— (B AT
B4 B AL (T84 CCD SFEFARAG - B RMHE AR IR L - §ELULHT
4 (L AR A » BE S CD SHoEE U R E RE Ep » B 35578
REBEE R » R STL =F4BH - AR SRS 3 /N > ) RliRR A
HABFIIMAIR PSR » 2 (R B & D R B » LB R = F %Y
B > 40108 2. 1-1 B » ATOS SR ARE T 0.01 mm > T SEEL IR 20 B
ELRHES ALY -

2.1-1 e EREFIIMA s AL a2 = Fa it

Mantis F6 FRAGFHEBHRERELEMRI

Mantis F6 FHrmmfREE YRS RITAIME - SR E T - B
A Z BRI CIR S BIERE - R R 0.5 mm o AIEAEIFE RIS R A TR
(64 HEL/F) -~ HEE AT  BEEHRELCHEREREER - AREH
Mantis F6 FFHmfiFimit /2 ERRFTIMAN - Mantis F6 REPDIEHY 8 fEEHE » 491 7
Mo SREF MR IESE - SEHUS 57 EEEH > 55 24 ~ 53 iREmEAE 2.1-2
AR

2.1-2Mantis F6 fmisi/c ERFTIMAISE 24 ~ 53 iEEETH



R BRI AT ERE R - ARG STL =it (| 2.1-3) -
A EREPTIMAI = A dEAE EL ATOS SeSim 2 — AR (FaRZ LY > "33
Mantis F6 FHpfmmFfmitfnte. o R RS SRPTHEET - MRl M4
O BEEINERL - SREELR5 0.5 mm 2 2.4 mm > Z0[E 2.1-4 FoR -

:‘ : &

&l 2.1-3 ZEERaF TRE Rk R = Fadgig

vvvvv

& 2.1-4 /e EREFT =rA4Ers

(£ Mantis F6 FRim#E—Iimimoc B2 GRarT - S MUBHaT
B PISMAERE DR TG BE (F Ry Bupe PRS- LS 152 I8 =m (8 2.1-5) -

B 2.1-5Mantis F6 fFfisc8 /A ERarsE 1 & 77 RS

i Mant is F6 FHiimffgim i se B2 GREFT = fAigs Bl ATOS St fmitiZ =
FAYERRIEELE AT - ATEEE Mantis Fo FHRAFMEIFRGR 2 RSP RBE A G



FIRETT > (HEE T RRREEREA - A1E 2.1-6 EEEE - Z£EeMTRREEiE
8 7 mm - HEAMIBRAGRATEES - R AEEA - NIEEBRRRE © IWNFHAEE
FEFTIMAITE PR R P IR - DR AR B & A B R e ARG > 7 4E 4 om
£ 5mmAYEREE ¢ RS B o A ERMPINAIRYEREEREGRCR > ZEE R
AEIETTRYER A SR 6 mm ([E] 2.1-7 BEAEIEIR) -

. i
i

-

-ﬁ,_dw
-
-

Maw +/ 5513/ -F2.54 mm
Average +/ 3337 1143 mm s
Standard Deviation: 10.12 mm

ax +/< 5513 / -72 54 mm
Average +/= 333/ -11.43 mm .
Standard Deviation: 10,12 mm

2.1-7 i EREPIP IR Z ST

Mantis F6 FiimfnfEtiaimfs NA-706 5858

HIEHA RN LRE - ISER RS hE - s S ERRER
RUEEERE - MAETRIEREE - RITESORSE > MATKRE KBS >



fREJese 2 U R - PP Rt R IR T TR (e (8 2.1-8) -
SRRy R etk TS ~ AIiRS ~ GRS - TS EEML - BUS 4%
EERHE - (RIERTRH PR —BE B BEBS M T 25 R - i
YR 3D B AFEAYANE 2.1-9 For

2.1-9 HEERZ 2 3D B sy

BIRIRH AT MR B 3D B - B A N R SR A B A T B
UH-60M A5 E S LR - 401l 2.1-10 Kol 2.1-11 - (SEERTHEIE L3R R H e
A L EEER - BIE 2 IR ARG AT 50% - R L E HEHMHE -
FESEEZ K R TEFRHE °
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Current Triangles: 1,841,717
Selected Triangles: 0

2.1-10  SEHUREHBFAGREAIEE S 2 715 ]

Cunent Tiiangles: 1,841,717
Selected Triangles: 0

2.1-11 SRR SFUAEAI RS 2 EA5

AR AT ERE o AN G S —TIEF TR EN RO S A - 1R SRIEA]
58

HPREsep - BUyERErEZEH -
v PR %ﬂlf%@“%‘??@ FEREAZE 0.5 mm > JERIRFEFK > HEEE
—NT 0 AR EHERE -
v rEREIREE > TRRHEEANEE - HE R BRI -

IRFEZ BIPRA] - FeE(F SRR Rz REGE 5k -
v’ Mantis F6 FRAmEE G R/ NI -
ARRFEHRTEKIE - WSS BIGERIEREE - $487 A g B SEHE &
R ESEARRAAIED - SO E Ry - B 2.1-12 KRR 3DMC =4S MIbTES &
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BeFeE ) S BIETE A Prof. Ben Hughes &2 (B 2.1-13) -

1
3D SCANNING AND ANALYZING IN
AVIATION SAFETY INVESTIGATION

2.1-12 A& 3DMC =4S 3 R

3D METROLOGY
3DMC -ONFERENCE

m RWTHAACHEN
UNIVERSITY

NPLE

National Physical Laboratoey

T
FEPIB.

2.1-13  ERisTE E8E A Prof. Ben Hughes &8

2.2 BUEHRH

BhE i AT ENEE A =20t E R (SFEEREE M Coordinate Measuring
Machine, CMM) - TRIBZFRTHAE SRR - &5y R =R E R =0/ K
o PR GDSH E BRI EN - —R0E R R U R - B
PREER S R —FRALE A FK - KEMBRENIYIR - BUSZ I ERERE - FREDR
SHAYER 1% - BIRRIS AR ETREIEYE © FEEB=NE LB NG E R PR
HZER > WA BRI -

RWTH Aachen WZL BEB&ZEHY Philipp /M CEHmmEMTIE R ) B IR BE
1E ([ 2.2-1) 7 3D-aero AEETOLE R T EMHYRE A 4E (B 2.2-2)
AN AR (B 2.2-3) - RIS EHIAE MMM EERE - RSUeEE 25

12



FR AT RS ERN (FPL) - &SRR T A BB SER o f14E
5 NRiREPEaEAEHE BT (WD) 1ERARKRIZEERHI 24 - RRIE
“era et NI AT AR VR -

Machine190| Calibration - Basics and Benefits

Cha gy and Quality Management
Prof. Dr-ing. Robert Schmitt

=__ . ~ 71 | RWTHACHEN
Z Fraunhofer [ 4L, | ™ uersivy
1PT

[ 2.2-1 SeEm R A /T B R BB 1R

& 2.2-2 SR 2

3D Digitalization prior to WLI crack inspection

Pough and i geometry scsurstin to sdapt cubsaqurnt L) sencze pathe e 3ctialpart geareetry

& 2.2-3 & HBECTIRGE RN A8
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2.3 BEEHEMTZEM

DAERVESBHEEE (Laser Tracker) FERH & OM =TT R~ EHIAVIE( -
FARMEHEGE OM SR AN E - L& SRR R~ E S e S E A
REIE ~ KRS - DLFARO Laser Tracker A ([E 2.3-1) » RER/KBHEE -
ANREGT H B 0 VantageS MR 80 KA - EEEEEHIE - 55— VantageE Hil

BT 25 RO A REREHE o DUSIEES RS Rl > BRI A e A et z=4m -
LIDAR SEEEFFHRSN - BT AT A S BB HERATHIE A -

Introducing the FARO Vantage Laser Tracker

& 2.3-1FARO Laser Tracker ZHETiBHME'

2.4 X SERARATSG

LR MREEHTE GEUGRER X STt ilae (i - B iR At s I B 54
X B SR AR » AednR A EAL - HRTREUEE AF] ~ FEETR L ~ TR
BEA ~ 2B NTSB K fINZEK TSB $98A X SFaplaetli - RATRZ GHEAL R 25
R E AL B KR EBUS IR T B sE RIE R R i =2
% (FRAGELEHENER > LEREIIAE X WG HRMEERF 5
a2 B LRy T TR B 2 -

! FARO Technologies, Inc.

14



S~

=

W

SZEREL

BOM 22 P/ F B SR 5 20 F Byt SR S A S et i - 2
PEE AR 1970 FEHEE - (R - PHBE A BRI AN - AEEER
& Toulouse FH¥E~ Blagnac » Z2fiE /A SI1E EEIIA = (8 RAURARLE
B > MR B ASFEREET RS » Sy BIELR - R (Bremen) RUSERNTRL HisE
{# (Stade) > frESEAIE 3-1 B R A A380 EBAAER (18 3-2) T3
MR T TE R (1B 3-3) ~ WESS RN A3S0 Y RRMISZRY - KPREHEK
RS S > TR EIREAEE S (Carbon fiber reinforced polymer, CFRP) Hff
#Frpts (B 3-4)-

ZetPEEt A350 SRRSO IR PR E SRR RIS R T HAPRIHRL
KPR E B e A2 RE R > HRTAGE G E SRR T Z B - fERE
R RSN & 2 (8 SR TR0 s 8 CFRP il - mEEHE
£ A350 EEMRL B ER RS TREEEEE - DI IS @ SR A

b=
REE
= RS IEARTT
Hemmoor Norderstedt  PIfRRTER 1404
FEM Ahrensburg
WREMEN o ¥j
AT Geestland +
Butjadingen e Stade e 57
hxigs ¥ Iibé.: o
Bremerhaven amburg BAEER £ <
#EHH L2 Reinbek SRR
BRI e Schwarzenbek
n ¢
Z Loxstedt EHRIS Bremervorde Harsefeld Buxtehude =
Beverstedt S
& s temEe [261] iy
ch Gnarrenburg 204 4
MERR
22 ZeVen Buchholzin & 39}
L Sittensen der Nordheide
K SME
i 4A18 Liineburg
Gyhum DR 209
Scheelel Xl Eﬁﬁf?ﬁ 4
ur Fintel Lineburger
. B EE aRa Helde
& Ottersberg Rdxenb;rg FENT AR 209 BAFRXR
rrg o (Wimme) Bispingen Bad Bevense|
575 Pol 75 48 a
ME Achim e (] it
51 Weyhe 27 ] Soltau Munster n FES
HEE Uelzen
- Verden (All HEZXK 191
SRETER Syke G ) B Wietzendorf Suderburg
Wildeshausen (27] 24
E#FS EEiEE T
Bassum Walsrode =i

& 3.1
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3-3  MRE MR BUSEAE Rk

3-4 BREBHEESHOR CFRP FFEE 0 (HEssE) °

2 https://werksfuehrung.de/en/factorytour/
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3.1 2HiZEFELHERESN

TR = (22 R BT R AR RO IR R R S5 2 T EITIE - 29T R
FH Globetrotter Erlebnis GmbH &35 o R Ky A380 T EE4HALRE - —(E Hie M
K—HBHESTATIE - — KIS RREES IS (E TR - R RATRIEAE S
12 Bl TS E—E P EE —E29iTE - BHIECEE - BRthiEoef
HISETTIE -

BRI R R ERE R B 2 AR G > SR EH RS ES
SITTHE » ALGAAHEEE Globetrotter Erlebnis GmbH @ #ELa4 /A SIRERA 72 H HA
N2 TIE - ST W BRZ A FEBBMINZ2TR K - A8 bLHe231T
12 o ZEH{TH2H Rudiger Lowen 5048 » Rudiger B2 EIRIR TAZAD > £
S TEFs&E CFRP AR - TAFE 30 2 -

TSR AR AL A SR TE R 74 4 AE TEERN - BTN T4 » 28T
TR/ INEE » ARERREFOET  IRIPEHS R RE FHAREERCS T C IR A &R RN -
U R HHhddes EEET -

7N o
/// ‘ ®'CFEK ValleyjStade e.V.

@ bl ./

#

/'l im

- ,
. ‘: o ' it i .:(/ v./})\ o
Sl WA

AirbUs'Operations ® / N

o 0

3.1-1 HisE s 2w 2e iR e
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3.2 BEMEHERNRISEERET

WA & NESR FH E SRR RIS RE T - S aMhRH A E BRI
LA EATRRE TR > FIFAS FERPRHEE 2R R e iRt - @athrbiEs
FHET (matrix) E3fEREA0RE (reinforcement ) 40K - HIGEADRHEE A =50
HESE > SRRZEREGH ZINMIEE © Bob A& R EHE S sk
BIREEEE © MR RHTEEIR S - ARERL - S > G R s R ATRHSRA
T AhRARAE ~ BORERAE - THBRAESE o GRYERT DUCEEATHYSREIGIN - AT SR
A ERSAE I - (S P B R - W ORGSR N I MR B B 22
VERESR - EEATRIE IR ERYSRSERR (A FERITERE - B[R —RR i HIE &4
T HREEEDRITT A E > G E = R A

B R ERAIZE 255 R BFEMIZE e R B R A e > A0 EEfT
ZEINE]NE 14 ZRZE T A350-900 etk > Edi A - RARHTZE L E]IR
51 24 2285 BTRT etk - TLRHAASHE o R B78T K ZE R4 A350 B AR ER A
TEMRHA RIS ST - > A350 FRASEERE(HERIRY CFRP ~ $k&<e ~ SR8 &S - IR
AR (& 3.2-1)  Hrr CERP (FRIELBIE2E 53% > i iE A380 » [R5 52
Rz &hfgo - CERP N A3 ~ #828 (frame) ~ HiffT (stringer) 5 o

Misc.

Al/AI-Li

A Steel

Composite Titanium

- Titanium > CFRP
- High load frames @ Wings
Door o Centre wing box and keel beam
surroundings @ Tail cone (Section 19)
~ Landing gear o Skin panels
Pylonsg g ® Frames, stringers and doublers

@ Doors (Passenger & Cargo)
@ No corrosion & fatigue tasks

3.2-1 ZErPEL A A3S0 MRS AR PTEY

* http://www.slideshare.net/merv/berno-kock-am-brink-airbus-a350
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3.3 ZEHEL: A350 84iE

ZethE A A350 MES4EREAHIF R A ERECENE - AL EREEE =
X DI HEBELERAE O] - $83 R4 (leading-edge spar) &Tﬂa;;?ﬁzfﬁ
(trailing-edge spar) fEDEpEq®L%E » NEMESEN (lower wing skin) FAPHIELF
Bt > FEEASER (upper wing skin) FP{EEIMIEERIE » 4 (E&EREAH AR
Broughton 4H%E » 2 & FALFIRE A KRG - FEACHERE RARER 24 » Bl ik 505
B+ & T e A 4H S (final assembly line, FAL) > #&~F&E 1 F{EPEEL - L1E
3.3-1 Ffor - RS EIR SIS A350 KERFE K 16 £ 18 @RS -

North Sea

SCOTLAND

0 Prestwick UNITED

Leading-edgespar™. KINGDOM
: 0 Upper wing skins

Broughton R __Hamburg Stade
Wing assembly m ENGLAND m
j . Bremen
WALES o - Trailing-edge flap
Bristol eLondopn . and systems
Trailing-edge spar GERMANY
o Paris :
FRANCE O
B.ﬂ\/ 1)[
Biscay .
Toulouse
A350 final assembly
© SPAIN
© <«—— Truck transport

Madrid <--- Air transport
Lower wing skins
Mediterranean Sea

3.3-1 Zerh 4= A350 #ERHELE iR

* ORI ¢ Esri, Airbus; 775 ik % i 2

https://www.seattletimes.com/business/boeing-aerospace/airbus-wing-plant-is-a-model-of-robotic-tec

19



IS R aH A E ) AFP/ATL (automated tape laying / automated fiber
placement ) HELILES - PREM HEHLHT (B 3.3-2) DUK E SRS ([E
3.3-3) » [EEM A EINEREIE S E S - B FEEZEKL - K PRE R
RERE - WREIK D B 2 4H S (Y 2B E s B A » []RS B B B s Y58 PR O
WERMFER © 708 ATL FVREEH 2 CREZE 400C ) FZERIEEMEMRIFVRE -
AFP FEFHATAMINEL T2 CRIEZZEE 100C ) - FDPZEHIZMEEADRIEDRE - Eaihkt
Z GEREAHIEE R AFP/ATL A EESG% - REIE i THOBIR B (8 3.3-4) » &0
180°C K 10 bar EESJ1% » BISERELEIEFY -

3.3-3 1B AR 7 BB AL SR ATL

hnology/
® http://pilotseye.tv/
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3.3-4 FERIESE A MEIENE

K BIRT 155 AR —RaRGPAY T2 > Al AR B D IRERELEIE THI(E A
AMERERIERIVEE > i REIRIE S ESRRE © MRS LR - HiED
TRATHYZZSRBE ST » AT AITRITHYREE © T A350 BB S E 4R A (4 e b 3
#EI73 LEN/AEAVUR CRRP fEH2IM AL - ME—HYiF i/ i — S IR 2 18l - K
ity S 7 B A —Bf CERP E[THT -

W ERE SR 2 SEERE S - SaiE - BAS8EREeh SRS
B G2 SRR ATE R T8 T - Sy - FEEHES R
ROHIHES - HEE TR 5 - B A350 842541 > Rudiger Lowen 54271148 A330 ~
A350 ~ A380 FEHREREIVEEMIE » IR ZEEHAEMIE » S5h4E 1% > (M2
HERr A380 T H R BT 0 Bl Rudiger Lowen JoE & 88 WIE 3.3-5 iR © 40
Rudiger Lowen SeA=30R » JisE fE4HSEMEE AY CFK-Valley 5] » H2Z= o+
EEMERiT & AR Z — -
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3.3-5 84 Ridiger Lowen S &8 &
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B B

BETIEEIN 3DNC =4S g » RS - RS e E e P e A
W25 - AEYIEEEMEER SN E B ES - BT

— R LB - DUEZ RIS SR HR &
A ER A B MO A 2 AT -

T HEENE BT8T EEMEIZ MR ER - AT RS E SRR
BUHRERE DI IIAEE S ZRERER -
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