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Abstract: According to the requirement of the assembly of a shaft and a sleeve for coaxiality, a coaxial
positioning system was presented based on the flexible decoupling beams and micro-vision technology.
To implement the online adjustments and maintain posture of the shaft and the sleeve, a flexible beam
structure with a square pattern and two degrees of freedom was designed. Combined with a micro-
platform and a clamp, this structure has achieved an exact coaxial precision in the positioning. Ac-
cording to mechanics, a stiffness model of the flexible beam was established. Then the parameters of

the beams were determined by a simulation in finite element method. A micro-vision system was de-
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signed to be used in the system. Through the Hough algorithm, the precise coaxial positioning of the

real-time detection was realized and the coaxial deviation computed was used as the value of the adjust-

ment. Through lots of coaxial experiments, it shows that the coaxial positioning accuracy has been

less than 8 pm. The results indicate that the positioning device can provide precise positioning of pa-

rameters, and can guarantee the realization of positioning assembly.
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Fig. 1 Coaxial positioning assembly

BE X2 S i 1 5 A T B A R R KL B iR A
JH e L T A P 0 2 2 3 e R o 6 £ 5
Tl A0 A 1) P RS £ B S OO o B0 ARG T B S B
[ Al 38 ) S T R L g DRAIE TR B i S A 3
ARG [ 2, 87 5 e IR T A 7 [ 5 25 2 1 1Y)
e H BB T R AR AR A H ok S B I BE

[F] Al 2 80 2 0 I B AN P 2 R AR BB T
G 530 KGN0 VPR 0 2 30 A - ThT P A L 3 Y T S 1)
A TR TR — b T B 2 L AT SR AR [
e O 22 300 3 R T £ IR R O R % O 2% L 3k



5511 4] %3

Vi 55 T SR R R 2 A T BRI i ORGSR 2687

FI) 7] ey B 7RG BE ISR . ANl 2 R AR 5 V) £k
EE%ﬂ*ﬁ%WM‘EE??@J:EMﬁ% | (11_12) |/2
lcL,—1ol/2,

s

P2 [l R R A R R

Fig. 2 Schematic of coaxial positioning
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Fig. 3 Flexible decoupling beams
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Fig.5 Driving-mode of micro-stage
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Fig. 6 Schematic structure of detecting beam
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