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Design and Realization of Flexible Assembly Positioning System for Thin-Wall Component
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[ABSTRACT]
positioning, easy deformation in the assembly of thin-wall

Aiming at the problem of difficult

components, the thin-wall component flexible assembly
positioning system based on multipoint technology and
digital virtual technology is established. This study propos-
es the solution to positioning coordinate, and extractes the
geometric information of workpiece surface, determines
assembly positioning point, transforms positioning coor-
dinate into coordinate positioning system, forms the co-
ordinate transformation matrix, converts the displacement
vector of coordinate transformation matrix into the amount
of rotation of servo motor. The results provide the neces-
sary basis for a more effective solution to the problem of
optimal design of flexible tooling.
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Fig.1 Flexible assembly fixture of wing
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Fig.2 CAN flexible fixture system
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Fig.3 TORRESTOOL flexible fixture
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Fig.4 Multipoint positioning principle

2.2 %R EMEFFHIE LK M

A 2 14 T R A A7 308 R AL AR R Al ()
PIE R FEA ST AT 42 ) T — Bt sk 5 A
o T L T ik 19 7 XA ST B R A1 2 (6 454 T
g b PR S 3R SR 0 AT Y 3 AR TR A A A8 i
SN W LR R TR SRS R TR, L PRAIEE (o2
KSR o e BRI 3 > s W 3 vl AR A B 1 ) 8 28
F ARG DL GE NI R K SK e , AR 3 & i Sk Bk.o
Fefih f IR S A R AR B A AL R R A
Ebno TEE DR, 8 A7k IR0 5 4 i o5 B B L
G (A 6 Sk AR = s (8] P A B A B R TS R ]
LU O 1 s R R TR 4 G H e ) AN A S N
ZAFHE A BORR W B BRI HE T IA = 450 flif5
AR 3 TR R R A R

3 ERgmigit
3.1 HEEN S LIRK R

XoF T i 1T AN AR I R Y RE AR 1 K
T2 RE AT U Z B RE Z=AX "+ BX+C AR Eow
SRS AT L A B 37 [R5 4 R i A5 R BT L
D7 SLBRC AR

VAR r IR 1 5 i 1 22 BT AR Z=AX+BX+C,
y=Y Y1, ISRk N P (X, Z), ekl 2 n 4430
SRR HE S R ILAIOE R AT

X=X,—-rsina
Z=7Zy+rcosa

(1)
X, o WUILRSE Xy, (X, Z,) s fik Bkl



DIGITAL DESIGN ﬁ?"ki&ij‘

AR o
FXpIp
tana = 2AX+B (2)
LA :
sina = tan _ 2AX +B
Vl+tan’e 1+ QAX + B)
cosa = 1 = ! (3)
Vl+tanle 1+ QAX +B) °
A ATRIR R 135
X=%,- r(2AX + B) _ (a)
V1 +(2AX + B)
Z=7,+ r (5)

V1+QAX +BY °
FE X, 8 XA (4) Hr, m] RLsR
H(2AX + B)

JV1+QAX + B °
B XARAS(S) A
=AX’+BX+C -

X T g
XO=X+

r

JI+QAX + B} ° (6)
BOE DL SKER O AR N (X, Y, Zy ) o

Z

X, X

E5 k5HEETEHEE
Fig.5 Cross-sectional tangent view of spherical and curved
surfaces
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Fig.6 Tooling system coordinate
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Fig.7 Variation curve of winding stress of aircraft crossbeam strap
winding device
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Fig.7 Structure diagram of tooling system
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