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Modification of altitude axis errors for 1 m aperture telescopes
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Abstract: Altitude axis precision is important to the performance of a large aperture telescope. At
practice, the tested result can not reach the system requirement, but the performance is well enough,
so there must be error factors caused by centerpart deformation that can be eliminated in this system.
To improve the accuracy of an altitude axis precision model, the centerpart, a main part effeting alti-
tude axis precision is analyzed by the Finite Element Method(FEM), and then the curve of altitude
axis max deformation versus pitch angle is obtained. After analyzing the influence of deformation on
the axis precision, a modification method is proposed, which uses a compensation method to add the
tested results to the calculated results. By this way, the PV error and the RMS error of axis shake are
reduced from 2. 42" to 0. 95" and from 0. 7"to 0. 3", respectively. The method can improve the accuracy
of the system precision model ,and can provide theoratical basis for design and test of an even larger
telescope.
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Fig.1 Finite-element mesh of centerpart
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Fig. 2 Deformation at 0°pitch angle
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Tab.1 Max deformation of centerparts at different angles x2 MNEETESIEMNFMMIRE

Tab. 2 Altitude axis errors caused by centerpat deformation

a(”) AR & o (mm) al(™) AR & 2 (mm)
0 0.003 15 95 0.017 34 al®) KA 0 a(®) R A 0D
5 0.003 68 100 0.017 11 0 —0.35 120 —1.66
10 0.004 65 105 0.016 75 30 -1 150 —0.97
15 0.005 81 110 0.016 28 60 —1.7 180 —0.35
20 0.007 05 115 0.015 66 90 ~1.92
25 0.008 30 120 0.014 96
30 0.009 52 125 0.014 13
35 0.010 71 130 0.013 21
40 0.011 82 135 0.012 20 3 AT Eh R eG4 45 R
45 0.012 86 140 0.011 12
50 0.013 81 145 0.009 96 DT Bt 1 A0 356 B 4T TE % AR AL ik 2R 4% UK L BB
55 0.014 67 150 0.008 74 o‘ﬁﬁﬁ?ﬂﬂ%ﬁ%dj{ﬁ *40 %ﬁﬂ%@ 3,
o0 0010z 190 - 00750 6 25 5 A0 S B 90 T A R R o 73 0
o 5B LR R 5 5 R E 2 4
70 0.016 60 165 0. 005 05 ’ PR ~
75 0.017 00 170 0.004 00 i o
80 0.017 28 175 0.003 27
85 0.017 42 180 0.003 15 x3 HMBMARENENER
90 0.017 45 125 0.014 13 Tab.3 Tested performance of altitude axis
a 5t 4 peing T RE(E
B2 1 45 S A B 4 s i il 22, A 0 7 7 7 7 0.932
4 TR AT LU Y, DY LE A [R) A R A AR A R KR 30 6.9 7 7.1 6.9 0.744
A — o iR, BCOE 7% 1 26 40 A, AT AAE A il 60 6.2 6.5 6.4 6.3 —0.39
W RGIRE, 90 6.4 6.3 6.4 6.2 —1.13
}J\%%l ':Pﬂlr 30 m m”l— Tﬂ%‘rlfﬁjﬂ 120 7.6 7.5 7.5 7.1 —0.76
5= —arctan(x/L) 2) 150 9.4 9.3 9.2 9 0. 492
180 0.2 10.5  10.1  10.2 1.293
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Fig. 5 Tested result curve
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Tab. 4 Altitude axis performance after compensation
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PV=0.95" RMS=0. 3"
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