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Fig.1 Crucial geometry elements in design
of aircraft manufacture tooling
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Fig.2 Typical aircraft manufacture toolings

20184E 561 555 0] - DAt liEA 25



LI ¥
iﬂ‘ﬁi@‘ COVER STORY

SEI SRR I S )
T B UV AT AR Ok & R R e ) AL
HOR HAG I e RS B
Sy oy MBS AR  J CHIL S i i
M = 2 B A I 1
PRI 7k B S PR A

(1) AME RN, RERAIS ), B
2 LR B i vl Bl R R R 22 R
FRIR) L, S ) A h oA i A L
KB REE R iR 5 R RISy, sl 2
(a) PIMLE RIS 4m £

(2) M4k, 2 m il
B K ECE A BN GRE, T E %
JE I R S HLA A R RE T .
B2 (a).(c).(d) A iR K1
X IRE b AT

(3) M. ASTR) B JoT 11 2% 1 52
J&E K SRR LSS A R, K
BLEE Wyl s A v oA IR R e
G4 AEWMEZRME, WK 2 (¢)
WP SR TR 2 (d) HR A
MR

(4) 2%, X ToiREAR WRER
1) 20 46 (56 B 5 8 /N F 1mm ),
T H A B ik Tk i RS
FoR BT, Sl i A
B R M 2 L A 2 e
JEREk , Bl 2 WA S SR T A X 2 4
e, HpE 2 Ca) HIEREIE B A 1Y
BRANLZIRIUA R

MEFR
1 MREENEFE
XoF Sy i e A A T, RN E
BUR RS PO AT 2 R A,
LT B DR R S R DR 2
SR A R R B ROt TR Z)
LA ZAMERR, TP — il 7k Tk
fif LT A TR A, A SR FH SCHR [10]
A G LA I vk LI B
B SR L5 R R i 254
A DU B 2 38 B 17 2 i =X
i 3Rk
£ s ) 300 2o A 3 — > 4 S Al
i 2R T B Bl Pz 22 SRR,

26 WisHIEEEA - 20184 6155510

SERCFIR I £ S BN R AR K
oA R IE AT R, H T A
S5 KA G RE AT R R 3 T 5 G
FGIAIE, S B 0 4 fh X 0
TN T AT SRR 2N A T I

DN TR AT o A AR X
0y S 0 ) AR R AT I A
RN A B TR LA A R
(ALFE G A5 5 RN bR 0 ) o P
SRR TR T AR AR A 3 fr
TN B G R R R A
B A I 2 TR, R 3 — N T
JI AT RO S 4 R A AR R 5 P
AN 1 7 A A X
W T, AR R RS &
B 5 d5 5 SR G 28 B 0 2 i =X
Dt J7 v R 214 Y 1 FLAERHIE
JCE AT &, ARAS 2 205 R R T
EXAC/TN

S A P A BT B R
AT SE R e, R A S
—FEF—AR R T . Ho, JLAIINE
A B S R R 2, 7 AR R
SIS R Ry B B A Y
N 50 Ay 240 4 o [ A/ fL
FERMIETTER | XS I i A AR A A
HEFTARL o A 3
2 MEREE

PR 25 0 8 5 RE A S B
B 1 = 445t 50 B R A L (R AR

Xf 2% TP RN T S AR A R Y
S 5E AR A 3 s 19 TAR IR
P A GIE . R FIB R 1Y
i fuh I B, B AR R VRS,
RS L, SRR R ERCR,
T 0 SR

(1) JTERIEA G 3 Fhill
WITEAT LA 2R 5055, SE R
HEHN ABC IT (A FoRi i,
B FRE DL, C Rt
TE B A4 2 ), 15 TR 28R
RIS 52 F 2 p I B 255
F A ZILI, T LR T AB 25
AT RF AN, R T Z LA
RS S B 8, WA PR G IR 22
(g SRR, A S A A2 T
10 NF, iR BC G . RIEH)
IR SR T I ERCR

(2) MPEAR 2 R E R R e 50
PEFRELR P TIN A Le S i
WA CRpoil) & — SE RIUBRIERE(F ) 2
T 4 22 2 i e R R B 2%,
VR GBI T &, 5 S
RECT 4 1 T 5 BB B AR 25 22 18] Y
FLECHR, HABMIBE 4k Tk %
{50 B £ A5 R AR 5 I AR A 2 5]
AR — L A N, IR A G S B
S B 0 O TR AR B A Y 114
Xt ik R AT 24k Sy il i A A
RO AR — 2R U Sl AT A HOR

P S e
I [
— 1 —
B
S — )
TR —  [Serrmm
. %ﬁ;*ﬁ WAL Rt

g

e RCED

Syl v AR A
RS E

B3 SlERiERMR

REANETIERE

Fig.3 Integrated vision measuring process for manufacture toolings
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Fig.4 Process of model reconstruction
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Fig.5 Measuring data of the master tooling
for an aircraft front fuselage
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Fig.6 Model reconstruction result of the master tooling for an aircraft
front fuselage
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3D Metrology and Model Reconstruction Method for Physical Tooling in

Aircraft Manufacturing

CHEN Lili', YIN Huabin', LIU Shenglan’, ZHANG Liyan’
(1. Manufacturing Technology & Project Control Department, AVIC Chengdu Aircraft Industrial (Group) Co., Ltd.,

Chengdu 610091, China;

2. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics,

[ABSTRACT]

Nanjing 210016, China)

In aircraft manufacturing, there are various types of physical toolings such as template, master tooling,

mould and so on. It is quite a challenge to convert these physical toolings to digital ones due to their variable forms and
complex shapes which comprise freeform surfaces, complicated carved curves and details. In this paper, the 3D metrology
and model reconstruction method for digitizing the physical toolings are discussed. First, the crucial geometry elements in
design of aircraft manufacture tooling are summed up and analyzed. Then, an integrated 3D metrology, which composites a
photogrammetry, a structure light scanner, and an optical tracking tactile probe, is utilized to capture the physical toolings.
The integrated metrology combines the advantages of all of the three techniques and is able to provide measuring data with
completeness and high precision. Thereafter the strategy for improving the process efficiency is presented by considering
the size, form and complexity of the physical toolings. For the tooling with large size and high complexity, the converting
strategy is set to not use the whole measuring data, but the surface point clouds, a few basis carved curve points which indi-
cate the structure of the aircraft, and the existing 2D drawings. It is highly efficiency and the precision meets the needs.

Keywords: Aircraft; Master tooling; Mold; Vision measurement; Model reconstruction
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