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Table 2 Horizontd axis structure sze

Hatnessof the left/ right

. 0.004mm
blocked bearing: A h
Distance of the left/ right
) ) . 406mm
radia bearing: L
AC=A0Co+ i by, D Roundness of the bearing: AD 0.004mm
li Sed bl : @ 38
3.1
2.3 Ay
Ay 1
Oy, =% 0.23
3 GD- 220
GD - 220
: o, = K-AhWD, (2)
' Ah , Ah=
0.004mm;
’ D : :
' D =484mm;
’ ’ K : K =0.4
1
0.96
Oy, =0.68" 1.63
1 2max
Table 1 Vertica axis structure sze '
Fatness of the blocked bearing: A h 0.004mm Ov, = szm/“/é = 0.4 0.96", 3
Middle sze of the bearing: D 484mm :
Sed bdl: @ 38 oy <
-
+0.3
( )
Ovyj = ,ﬁvf*’ovf"'ovj, (4)
:0y; <+0.5% 1.03'
Oy, <+ 2,
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Table 3 Measured resultsof the vertical axis

1 2 3 4 5 6 7 8 9

Vertical
o 1.91.6'1.31.51.8 1.8 0.7 1.0'0.9
axis

0.005 0.01mm ,

ZORS1.5"
oy = b} +0%k, (5
Oy <+1.81",
oy <3
3.2
O'ilﬁil"
Oi = K' AD/L, (6)

2max

AD , AD =0.004mm;
L , L =
406mm;

K : K =0.4
0. 96

0 =0.8" 1.92

2

i, =0; [/ 3=046" 1.11", (7

0;,<%x0.3

Oy = J’ilz +0,,2+0, 7, (8)

:O-ij <+1.14 1.52"
g; <+x2
9 GD - 220

4
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Table 4 Measured resultsof the horizonta axis

1 2 3 4 5 6 7 8 9

Horizon
0 1.6'1.4'1.6"1.4'1.6' 1.5 1.5 1.3 1.1"
tal axis

0.002 0.012mm ,

:0gr £ 1.5

g; = »5%‘"'02% (9)

10 £+2.14
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Analysis of the axial accuracy of the GD-220 photoelectric theodol ite

DU Junfeng, L | Zhengzhou
(Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)

Abgtract : The axia accuracy of a photoelectric theodelite greatly determines the measuring accuracy of the
whole ingrument. Taking the photoelectric theodolite GD-220 as an example, this paper discusses various
kinds of errorsin the vertical and horizonta axia systemsi.e. radia runout , angular swing and axial shift-
ing, and quantitatively analyzes the axial swing error caused by the surface figure error and position error of
the axid system parts. The measured resultsof 9 sstsof GD-220 photoelectric theodolites are listed , show-
ing that the andyssof the axid accuracy and structure desgn of the axia system are both reasonable.
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