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Abstract: The optical inspection system for the on-orbit assembly telescope mainly includes the sub-
aperture co-phasing inspection and wave aberration detection of the system, they share a 300 mm
plane mirror, therefore, the precise switching of plane mirror should be realized. A set of two-
dimensional turntable based on general P2 level bearing was designed to meet the precise switching
requirement. Firstly, the structures of the shafting system were designed and the assembly process
was described in detail; then, the theoretical calculation model was built to analyze the accuracy of the
designed shafting system, the results show that the maximum shaking error of the horizontal shafting
system is 2. 36"(PV), and the maximum shaking error of the vertical shafting system is 0. 56" (PV).
Finally, the accuracy of the shafting system was tested by using the Fourier harmonic analysis
method. the practice shows that the maximum shaking error of horizontal shafting system is 2. 5"
(PV), and the maximum shaking error of vertical shafting system is 0. 6"(PV), the perpendicularity
of the two shafts tested by the method of pair-addition reading is 1. 5”. The test results verify the
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rationality of structural design and theoretical calculation model.
Key words: space telescope; on-orbit assembly; two-dimensional precise turntable; shafting error;

Fourier harmonic analysis

<3"(PV); <1"(PV);
1 <2"(PV); / 360° (
) <90 kg; <800 mm( ) X450 mm
( )X800 mm( )j; =10 (°)/s;
, . =25 kg,
s R ®300 mm
[1-3]
9 o b ’
) N N . . U
) . ) 1 o
o b b
, N , Renishaw
s o 360° ,
o b
, N , U
0 o . 4OCI‘ .
N o 6061 o
b N N N
[4-7]
[8] ;
[9] ;
N N 1
s Fig. 1 Structure of two-dimensional precision turntable
b
. 3
2

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 ’ G300 mm 1077
, . , U
, P2 , N
@300 mm , . o
3.1 , o
3.1.1 , N
U ’ b . b
” , 2 . .
URBRARE  fbefuin PR e . .
e e s .
A1 B R R 5 AN IaEAN
btk LN RVAERE K > o
P FE 3 u ' '
L ’
2 o ’
Fig. 2 Allocation of bearings of horizontal shaft s s
U
, s 3.1.2
U .
U , . A= /DG + A6 A8 T AG (1
> °© ’ U A@ H A91
° 3 AO; ;
’ AO; . A0, <20. 375 A,
U : ng,<1",
U A@lszZA/e—i—Ap;’—Apk—i-Am], (2)
. s i€ rad "y
U R ,  2X10°;L s Ak



1078

28

o L =470 mm; Ak=
0.002 5 mm;Ap.=0.002 mm;Ap,=0.002 mm;
NG, =2.12",

+7.263¢-06
+3.631¢-06
+0.000e+00

Am=0, 001 mm,

U,Magnitude

+4.358¢-05
+3.995¢-05
+3.631¢-05
+3.268¢-05
+2.905¢-05
+2.542¢-05
+2.179¢-05
+1.816¢-05
+1.453¢-05
+1.089¢-05

AG, =arctan[ 2 (3) o1
=arctan| — |,
2 arcta |:L :| (b) Deformation of shaft at angel of 45°
b} . s
+3.390e-05
+3.082¢-05
N . +2.774¢-05
2466005
+2.158¢-05
1849005
1541605
+1233¢-05
+9.247¢-06
b b +6.165e-06
+3.082¢-06
+0.000e+00
@300 mm , (90
(¢) Deformation of shaft at angel of 90°
( ) 4
25.7 kg, ’ 10. 6 kg, Fig.4 Statics deformation of horizontal shaft
7.7 kg, 7.4 kg,
s , , 45°
, , 0=4.36X107° mm, (3)
; MPC , AG, =0.02", ,
9 497 ,15 822 s ,
3 . o (L,
AG=2. 36",
3.2
5 . .
3 o
Fig.3 FEM of horizontal shaft
Fr i 7K |
R
SMEEER R A i

b

, 0°,45°,90° 3
, 4 .

U,Magnitude
+3.941e-05
+3.612¢e-05
+3.284¢-05
+2.956e-05
+2.627e-05
+2.299e-05
+1.970e-05
+1.642¢-05
+1.314e-05
+9.852e-06
+6.568¢-06
+3.284¢-06
+0.000e+00

(a)0°

(a) Deformation of shaft at angel of 0°

I
PRI ALAND

\
5%
157

Fig. 5 Bearing assembly of vertical shaft
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Fig. 6 Photo of two-dimensional precision turntable
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Fig. 7 Accuracy test of horizontal shaft
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Tab.1 Testing data of sloshing error of horizontal shaft

Q/rad
1 X, X; X,

0 13.40 13. 80 14. 50 15.00
0.524 14.70 15. 20 15. 80 16. 20
1.047 15. 40 15. 90 16. 40 17.00
1.571 14. 80 15.50 16. 00 16. 30
2.094 13. 60 14. 20 14. 80 15. 30
2.618 11.50 12. 40 13.00 13. 30
3.142 11. 50 12. 20 12.70 13.20
3.665 12. 20 12. 60 13. 00 13. 40
4.189 14. 50 15. 40 15.70 16. 00
4.712 14. 80 16. 00 15. 80 16. 40
5.236 14. 20 15. 20 15. 20 15. 40
5. 760 14. 00 14.70 14.70 15. 00

2. 52",
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Fig. 8 Accuracy test of vertical shaft
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Tab. 2 Testing data of sloshing error of vertical shaft

Q/rad

X X, X; X,
0 35. 60 35. 80 35. 40 36. 00
0.524 34. 80 34.90 34. 80 35. 00
1.047 34. 80 35.10 35. 20 34. 80
1.571 34. 80 35. 00 35. 30 35. 00
2.094 35.10 35. 40 35. 60 35. 60
2.618 35. 80 36. 00 35. 80 36. 00
3. 142 35. 80 36. 00 35. 60 36. 00
3. 665 36. 00 36. 00 35. 60 36. 00
4.189 35. 80 35.90 35. 60 35. 80
4.712 36. 00 35.90 35. 80 36. 00
5.236 35.10 35.50 35. 40 35. 20
5. 760 35.10 36. 00 35.40 36. 00
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