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Digital Assembly Technology ﬁ?‘kﬁmﬁ*
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Fig.3 Front fuselage assembly tooling
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Fig.4 Double slide rail structure

Bz e

HSHIRE s

ES TR

BRGHM. 1H5, MATBOEHEEX
L TR R RO AU R
G HERR R R EE R
1k, XL S A7 B TR . SRS
IO R ER SO HBLEr 1 A I o
BEUE RO AL BRELHEA 00 5, A )
(B 15 G 1 2 e 2 B 1
2 AR B R S PR AR AR S
P AR BRI B OC R AT 0 8k
P b B AR AL IS 47 B i fe] i ke
R MTES X P HTIL S TE XS Y A
Z 71 AT, SRS BOG IR ERAY
Xof YRR S 8 B A A I, DR e
PR 8 B I B S A B 2R T
MR B R 2E bR, QR B
KB A 2EARIE , W BEUE £ AL bR (B
ARG, [ R Bt b 2
TELRI AT, LRI A 2 X
P A7 oA RIA B, 5 i i B b K
VR A A Al e B R R 2 A
Joi SRS TR X, Y, Z J5 [ kA s
O , DL 2B E 0 B A T
BEIE, BRI SR 225K M k.
W7 JT 7R RO IR AR A b
FARY, I A AR AR AR B X
N
X=L-sinf-cosa
{Y= L-sinf-sina
Z=L-cospf
AP (Z Y Z) g m Py
ARBR, LA RS RO AP BB Sk
O WIEES, oy OP 110 N5 5

(1)

feghFr

Es5 fEREHNEE

Fig.5 Servo drive device
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Fig.6 Diagram of measurement process

TEL I BHER A

Pl

e X HEETE I

20184E 61 & B3] - it hiEHAR 39



- . .
—— ¥ onu

X BhyJes, p o OP 5 Z e .
PIFEHERL TP O], 3¢ L, 2k
e TP FIERER S O WIBEES, o,
L e P N 5 X iy Je £, g,
L5 Z RIS
W TP s A A FME A
X,=L, sin f§, cos ,
{ Y,=L, sin B, sin a, (2)
Z\=L, cos f,

Pl 8 Ay O IR B AN 2 B0 = 1
JRERP B AR O R R A R AL
B BEE R AT AT S A AR
B ASCLIP AL S E AL AR AR RN
OGRS A bR 2R, 2 AEL
PR R GERT R AIL B B AL

BE7 BReIRFR

Fig.7 Spherical coordinates

HEA T AR LR, S L% AR bR 2R N
2%, TG R, PHLE A B AN
75 FRRTAILE AR HR AL AN W A7
FEADAT SO E AN A L o

B9 FIT 7N A o R A e L B
X R R A N R O, I
A7 3 BIRE R AIL B A R Al AT
() 4 A SEHE S HEF T

K110 B hatifr 1 OGERER X
XA ETHLE | TP S F TP3 Jit
YE S AT, 7 2 AT ERERAY
TR ETHLE F A TP2 i & F1 TP4
FEUE A T

Sl A7 1 RN 2 A O IR
BRSNS B — AR AR TEHITE by
b, 1 R0 — A AR A 28 28 3 1,
WK 10 s,

Horp BB AN AL 4 S
FEE S AT 1 E R S Bl 1k
M7 A B AR bR e e 5 L A i 22 B
RO R AN A i il SR ik e 2
F B S B B i A P R AR R
22, RAUWTF

e=|py ~(RRY +T) (3)

Horr, e ORIR%E, B R RN ek
A, BT RR TR AE S, Ppdm

PRIE A BRAE, Py #6738 92 BRI ik A 4
{Eo S BWOBHRER (AR R FE ey
Wit FHR—HRESHHEH
W, ESEHAE N(R T), K4
FHFARC2) il e /e

PRI, WL o e R T Al o
PEAT R RTAILEY BEHE SR P, DLORAIE
52 e PR O JEE S R

L5 3 52 A Y 31 B 4 i

RHLER R L i Y
— AN REEERTY , FTIHIA 201 3 A
PR BC AR D X B B e Bl B R
Bt o AERBEHERAR A, XHE L
AR E X H R HE (9 1B 5 DN T 0k
A AR T A R T . T
TENLE B SE PR e R b AP %
Pl 22 | TR IR ZE LU
IR G R 25 S (LS R
4 S PR or 5 BV A i 22
DRt QUL £ P 52 B i 2K
T2 T i 22 e 73 1 78 2 SR VRIS R
PN, AR BIL B 2 I i 22 1 5 22 35
P U2 ORI B 0 e TA 5 AR BeAy
IRFIFEFERRUE , WL T4 AL R (ELIE
ARG, B R G et s 4
TELIR AT, LI AR E 2 X B

-
i . = b
| LR it
| N
i PSD !
”””””””””””””””””””””””””””””””””””””” RS
| ! N B
E Bl L8
: Ik
- _-‘ fffffffff
| i |
i . G i ﬁ
! ! = L, a,p

40 WizREEEA - 20184 61 & 5 1310]

E8 SHNEREE
Fig.8 Parameter measurement principle



Boer bR AR

b A

\

&9

METEHE
Fig.9 Simulation of measurement process

71

ks

E10 i ERE
Fig.10 Measurement station diagram

P AT o3 M AAL R, 3 i ] BB
HRRE AT A Al s B B R A
o, SURE T HEAE X, Y, Z J5 [ kAT
TR, Lk Fp oy =0 52 A TR AL, B
FIFF AR EER M 1L

I JFFY 245 T 5 7 ) S A s 1,
5B AR AR R S S AR S
A Sy 25 T o et A9 ) R v v 1, 4 5
(4):

s={IsI’ (4)
Hr B X, Y, Z, e i B A
PRIEL, X' Y7 Z) DR T S P Al
BIEL , DU I oo I T AR A S 114

PR AR B DT i 7

X T ZE AX:

| Xi— X' [FAX

Y i 2E AY:

| Y- Y [=AY

Z IR 2E AZ:

| Z— 7} [-AZ
B S:

5, =X, -,

(5)

(6)

(7)

2 2

Y,-Y[ +

+

Z-7

— (8)
=|AX] +[AY] +[AZ
ZMLB 25 22 225K R S € (0.09
1.65), i #* 1 7] 4I, §,=0.0303,
5,=0.07, 5,=0.0446, S,=0.0431,
AT

S=y2 ISl
=1/0.0303%+0.07+0.0446°+0.0431>
=0.09831

(K2 §=0.09831, Hy 2 fic i 1)

W A7 74, 0.09831 € (0.09 1.65), T Lk,

LB RO AR 25K

&

ASSCHE P RTHLE 5 AL 42
P FEME b DUIEAE [ FLA e PO v
IO R R ASCRIHO G HE B SO
P C L A T ARG M PRAIE T
IR B SRR TR R B
FIRGE PSR RRAL B R 5, % H i
PLE AL E AT S IR, LRI S
X R UETR

FI AT FE PR R0 A RbLse
Py 3 R B e BT A T
A R RICRCR L 2

‘ 2

R ERAMES KERAAME

PR TAT T AR I 12
SRR S, AP TR
BLIE RS B R S O R S
PO KL 2K

& £ x #

(1] HIRRAR . AL T2 R 24 i Rk
Beit [D]. F AL MR TR R, 2014,

TIAN Huanhuan. Rapid design of typical
structure of aircraft construction[D]. Nanjing:
Nanjing University of Aeronautics and
Astronautics, 2014.

[2] =AY BT IR
HYEARBETE [D]. W FH - Pk B2 R R
2017.

GAO Xuesong. Research of the fuselage
assembly technology based on a certain type
of aircraft[D]. Shenyang: Shenyang Aerospace
University, 2017.

[B] FAEE . SRR E ROt ER L
SR BE 7 15 (D], WARTE « /R T
AR, 2016.

YIN Shoubao. Research on the method of
improving the accuracy of laser tracking device
by the final assembly precision[D]. Harbin :
Harbin Institute of Technology, 2016.

[4] L8, Bl kaas, & 2R
R BIBLEY 23 B R ICEOR BT Y (7],
2SR, 2017,60(20): 8489, 94.

WANG Wei, MU Zhiguo, ZHANG
Yingying, et al. Research on fuselage segments
virtual assembly based on measurement data[J].
Aeronautical Manufacturing Technology, 2017,
60(20): 84-89, 94.

[5] AiEBL. 48O B S i i
RIBEIEARBESY [D]. BT - #2013

JIN Zhenggqi. Technical study on improving
measurement accuracy of laser tracking

device[D]. Hangzhou: Zhejiang University,

Fi AR SEbRAAR
e : . :
X i X, Y, z
TP1 14927.291 1750.989 4512.995 14927.32 1750.955 4512.96
TP2 14924.979 781.581 5998.211 14927.32 781.635 5998.25
TP3 11687.43 1718.534 4508.873 11687.4 1718.502 4508.84
TP4 11719.309 774.583 5965.328 11719.34 774.593 5965.31

mm
P2z
S;
AX AY AZ

0.0237 -0.0119 -0.015 0.0303
-0.0291 0.052 0.0367 0.07
-0.0332 -0.0285 0.0089 0.0446
0.0418 -0.0099 0.0034 0.0431

2018461855 131Y] -

(FT#% 53 1)
R seA 41



Boer bR AR

Development of Portable Spiral Trajectory Drilling Device

ZHANG Yunzhi', LIU Huadong', LIU Jiandong', CHEN Lei’, FANG Wei’
(1. Aeronautical Key Laboratory for Digital Manufacturing Technologies , AVIC Manufacturing Technology Institute,
Beijing 100024, China;
2. Institute of Aeronautica Manufacturing Technologies, COMAC Shanghai Aircraft Manufacturing Co., Ltd.,
Shanghai 200436, China)

[ABSTRACT] It is widely acknowledged that some special drilling areas exist in aircraft assembly. For example, the wing
root and the vertical tail. Not only are they narrow in space but also require certain height, which makes it difficult to fully
harness the advantages, especially in the usual automatic drilling device and robot drilling system. Hence, a portable helical
trajectory drilling device was designed in order to solve the problems. This device is compact, portable and could set process
parameters according to the program, besides, it may be applied in drilling of acronautical materials. Moreover, tool feed speed
can be changed automatically for multilayer material. In this paper, the authors applied the developed spiral trajectory drill-
ing device to examine the drilling of 7075-T7351 multilayer Al alloy material. It is showed that the accuracy of this device
reached the expectation and the rationality of the design and control methods of the new type drilling device was verified.

Keywords: Aircraft assembly; Spiral trajectory drilling; Spindle motor; End effector; Integrated control
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Research on Docking Technology of Large Aircraft Fuselage

WANG Wei, WANG Chengxin
(Aerospace Engineering College, Shenyang Aerospace University, Shenyang 110136, China)

[ABSTRACT] In order to solve the problem of low accuracy of the fuselage of large aircraft in China, this paper stud-
ies the docking method on the fuselage of a large aircraft. First of all, this paper selects and designs the docking datum of
the fuselage and the docking station of the fuselage. Later, in the process of the fuselage docking, using a laser collimator,
make the laser collimator light polymerization through artificial adjustment, and the desired data displayed on the digital
display table, so as to adjust the body of the acroplane. Again measuring actual coordinates of fuselage assembly datum us-
ing laser tracker, online measurement control system trims fuselage according to the actual coordinates measurement data to
meet the requirements of the position of the fuselage and docking. Finally, according to the fine-tuning of the fuselage, the
actual sitting value of the measured reference point and the square root of the sum of distance squares of the theoretical co-
ordinates are used to determine whether the fuselage butt meets the standard. The method of fuselage docking in this paper
can reasonably control the deviation at the tolerance range. Through the study of large aircraft fuselage docking technology,
laser tracker, laser collimator, online measurement software and servo drive device as the main body of online measurement
control system, can greatly improve the accuracy of large aircraft fuselage docking.

Keywords: Docking datum Docking equipment; Laser tracker; Laser collimator; Online measurement control system;

Docking accuracy
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