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Analysis of LOS pointing error derived from precision of

shafting in stabilization mechanism
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Abstract: In order to improve the control accuracy of double framework stabilization tracking platform,
the view angle error of this device caused by mechanical error should be strictly controlled, high
rotation accuracy of shafting should be guaranteed on the basis of the current level of processing
accuracy and shaft bearing accuracy. The coaxial tolerance of bearing bore, run-out of assembled
bearing, and structure deflection are the main effect factors of shaft rotation accuracy. In this paper,
shaft rotary errors caused by these factors were analyzed and synthetized. The motion errors of shafting
were gained through quantitative calculation of a prototype, and the pointing errors caused by errors of
shafting were calculated. Through the calculation of pointing errors of sight, the errors caused by
shafting errors could satisfy the requirements of design index, and the feasibility and rationality of
structure design were verified.
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Fig.1 Structural diagram of stabilization mechanism of seeker
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1 :
Tab.1 Parameters of bearing and installation Oy =k'* A /L, (2)
Parameter Yaw axis Pitch axis Ay sk
Coa)}clioalle (j fl;aring 0.004 0.004 , k'=0.4~0.96;L,
Distan.ce between - 56 ? L, =82 mm. =
DZ‘::EZ/;T“ 0.000 4 0.000 4 PV 2500
bearing raceway/mm : ‘ (4)
2.1.1
(1) ’
ou=(An/L) - T" (1) UH:\/( LIV LTI SIS BV L IV
Ay Ly ;T vz L v2 L
, 206 265, A,=0.004 mm, : Ak, ; Ak,
L,=82 mm, ;L 5
. Ak,=0.000 4 mm,Ak, =
u=(0.004/82)x206 265=10.06" 0.0004mm, L, =82mm,  ou=1"
(2)
’ ’ 8=\ o, +0,+0, =10.43"~11.82",
(3)0 2.1.2
’ ’ O (1) :
1 ’ ’ 0y =(An/Ly) - T" (4)
, , Ay ; Ly ;T
, A,=0.002 5 mm . , 206 265, Ay =0.004 mm,
2) A= L,=56 mm,
0.002 mm .0, =(0.004/56)x206 265=18.41",
3) (2) :
, , O =k'+Ay/L, (5)
: Ay k!
A,=0.003 mm s k'=0.4~0.96; L,
4) , , L, =56 mm t,
: 0.000 5mm, 0y =0 /N3 =3.74"~8.98"
A;5=0.000 5 mm, 3)
2 2
c Aw=\/AL A% A7 AT 20,0044, "Bz\/( \15 X ALIZI xT) \/1? X ALIZZ 1) (6)
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Ak, ; Ak, 1 .0,.8,
Ly ° Aa= \/Aa? +Aa§ +Aaz
, Ak, =0.0004 mm,Ak,=0.0004mm,
L2:56 mm, 0-23=1'4‘7"o AB] :8] - COS&

AB,=0

8,=\/ 0, +0, +0, =18.84"~20.54" , AB, =0
’ 1> 82 N 83

2.2
CCD ,
CCD )
(1) ,
.CCD ;
(2) CCD ;
(3) ;
(4) o1
0.004 mm,
o [9],
6,=(A,/L,-T") V3 7
A, ,  A,=0.004 mm;L,
,L,=90 mm ;7" R

:8,=5.29",

, 6,.5,.0

3

\ o (4]

Aa, =6, -tanf- sina
Aa, =6, -tanf3
Aa,=8,/cosf3
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Fig.2 Pointing errors of synthesis (min)
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