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[ABSTRACT] The aircraft assembly components are typical for large size and complex shape, which makes it need large
data for outline inspection. The contradiction between the measuring accuracy and efficiency of the existing single measur-
ing device or measurement field is outstanding. Thus, the digital combined measurement system, including a laser tracker,
an articulated arm measuring machine and photogrammetric system, is constructed. Based on the coordinate transformation,
the measurement information of multiple stations is unified into the global coordinate system. The measurement results of
the component shape are obtained by comparing the measurement data model with the theoretical model, improving the
measurement efficiency of the profile surface under the condition of ensuring the measurement accuracy. Taking the assur-

ance of shape accuracy of the flap assembly process for an example, the validity and correctness of the proposed method

are verified.
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Fig.1 Combination measuring system of aircraft large parts shape

AT AR A 2 B3O 1) DX, SR G 1 R I St S 5 %)
TR BE SR B A HAth DX 5, 8 3 5% Tl B s
I RGN L, FEORUEIN SRS B2 A T, B R A
AR BRI H], B I A50R A A DX A TR
WO ERERAAE CHLARBR 3R T SRl J5 % A 2Ll s R A 7
D

R AN T 515 B HOGERER SO I 77 X
SRARATR AN A0 B RS IS A 4 R A ) 41 4 15
Bl AR, OGRS 1 I AN SR SR A 1
520N AR R 2 B T R ML T 5 3R, N SRR
B AR BT 5 .

EE XS AR DU S 5 25, T LK B A BRAR A i
SN S BRI AL B OG5 Ak SR AIEO G IR B A
P AL FE 3 AL, BRI A A B e £ SR AT
(1) 22 5 Jy 8 B8 R 1264 2 () = 2 A b S AR i A 15 0 BF
F i BB AR RS ; O R A A s
P E B TR BR A 2 s BLE BOERERE , I ARGk
Oy AR 5 SO B R AR b FRAR B £ T A Ak bR R G
— R AR S B AR g 2 11 DL R B
JoT S AR A A A

FEDN SRS B T 1T, 280 AN P A £ AN
SEREA RO R M AN BE A [389+ (15461 )% pm 5
[ (4+41)% (15461 )" wm Z H 5 KA 7 I 3%
FRITTH, FEOC AR A RISk 0 2 5 SE w N 43mm,
AR £ 30Hz, LIRS S8 EE v=30mm/s Ry fi], $1 %%
R =wy=1290mm’/s. UL, 3 1m® Fragifa) £
=13min. 5ZA, L 0. 1m A FERG bR & 0, 2257 100
ANbRAE L, LA 2min TR, R0 T o RO 2 R
D1 6.5 5. PR L2 A 0 a5t 3ok AR V) - B — 1 4

20184E 5561581 - R IEEEAR 81



PN
HI:%VEI RESEARCH

I, W LR EAR TR

2 CHKEIHIMEREASMNERGRRERE

BT RBLRERIFAME RAT R B 2R A i AL ER
PAMEE AL G i A, W& 2 B, ISR AE T
ENEAE T2 ERS ( Enhanced Reference System S
a5 AR OGRS LA bR 2T dll o MRAHG B
BOR W KARESMIE R 53 P 28 X, — 2 hpoh B 2K
1o 2 R RSO 0 52 T DX, g — 2RO R R
XAV Py ] PR DX dal o, DN YA T A0 o WA 52
DU OG0 R A D ARG R S £ 3 2D R

APR L SRR TR AR X ORI N T AR
LB S IR i AR, i AR ) X AR R R
AR AR/ X Slb i s R B, 7E DR IE I 4 B 1Y
T 00T G A B B XN ER DL R R
GG PIEASE R Kk B 5 TR & 3 AL g
o5 o AE XS ITS A 4 A DL R EE DS 0 A
Pro B SERUG , THREGSANLF Setr b i 2 ubhr 2
FAREAAEL, R R R R E S IR T TR AL B

AR 2 ST RIS L 5 AR T DX el o R
KPR 73 T/ N A B Do A s R
S SRR S T 3 A KDL EANTER — SR A 1
(M AR TS AL B R ER , G R I A
A3 IX R LA SRR , 2RA5 52 B T 40 X B R A 5
A o R s B TN s A
iV e A B AL B A

AR 3 WOGERER SN &, I 5 3= FALHE I I

OB ER A

)73 DX Ik

|§%ﬂﬁgﬁ}——{a$ﬁﬁzﬁ|

: il Eﬁ)ﬁ\
Kok prmi
AT EAIEREE R

| |
BLI RS VOB (S SR
HATHARR it IASEIEAE R IS K HER
L L 3 L2

| Bt LA SN R0 i |

E2 XHUKEHIMEAENERE
Fig.2 Combination measurement processes of aircraft large parts
shape
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Fig.3 Aircraft large parts shape measurement data processing
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Fig.4 Measured data model of inboard flap upper airfoil after
processing
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Fig.5 Outline deviation distribution of inboard flap upper airfoil

Fris Delta
x1 Y1 pal dz| #EMag
(mm). (mm)| (mm)| ( (mm). (mm) (mm):
1| 22694.2244] -999.4463| 3329.3919| 22694.2084| -998.9642| 3329.3117| -0.0160
2| 22666.0734| -1040.2570| 3093.1671| 22666.0657| -1040.1257| 3093.1450| -0.0076|
3| 22608.4278| -1043.7850| 3102.6151| 22608.4308| -10438100| 31026193 0.0031| -
4| 22679.3830 -1042.6342| 3074.9633| 22679.3802| -1042.5743| 3074.9532| -0.0027
5| 22744.5035 -1040.0169| 3084.0132| 22744.4909| -10412461| 3084.2206| -0.0126 -

6| 22679.9550| -1044.9489| 3061.0846| 22679.9538| -1044.9225 3061.0801 -0.0012|

7| 22659.4308| -1047.3872| 3053.2891| 22659.4251| -1047.3010| 30532745 -0.0056|
-1044.5592| 3057.4273| 22714.3268| -1044.9800| 3057.4983| 0.0060| -
-1052.2738| 3058.2718| 22600.4325| 10525167 3058.3127| 0.0321|
-1054.9213| 3088.7990| 22553.4751| -1055.5284| 3088.9013| 0.1230|

-1047.0491| 3065.0891| 22786.6494
-1057.1660| 3084.6705 22546.1011| -1057.8879| 3084.7922| 0.1558| - .
-1048.3899| 3060.5062| 22798.7613| -1048.8780| 3060.5887| -0.0249| -0.4881

14| 22500.8624| -1027.8243| 3330.8700| 22500.8708| -1027.8509| 3330.8744| 0.0084| -0.

Ee MWHEELEWIMNLEBRERER

Fig.6 Vector table of inboard flap upper airfoil outline deviation
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-1047.2218| 3065.1183| -0.0073| -
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