SlaE3A7(AstE =22 Vol.14 No.2 2005. 4.
Transactions of the Korean Society of Machine Tool Engineers

g2 =glo]E X|xule] A AT gk 7 (IID)
- AEAY 3 mellA 71E2k AYel g 34 A=

224, 085", o™
(=249 2004, 9. 3, AR 2005, 2. 3)

A Study on Measurement Accuracy of Theodolite System(III)
- A Measurement System Accuracy depending on a Distance of Scale Bar on the Distance 3 m between
two Theodolites

Yong-Sik Yoon*, Dong-Ju Lee®, In-Jin Yoon"

]L Abstract ;

The theodolite system consists of two theodolites, a scale bar and a target bar. A measurement accuracy of theodolite
system is affected by a measurement distance of each equipment. This study was performed for measuring an accuracy
when the distance from theodolite to scale bar was changed 2~ 6 m on two theodolites distance 3 m. The results showed
that the measurement accuracy could be £0.021 mm when the distance from theodolite to target was 2, 3 and 6 m. Specially,
it was found that the maximum measurement accuracy was +0.017mm on theodolite collimation distance 3m and the distance
4 m of the theodolite and scale bar.

Key Words : Theodolite(t] . =2}0]E), Scale Bar(7] 22}, Target Bar(E}# 1}), Measurement Accuracy(Z73 A ZHx), Measurement
Precision(Z% AU %), Collimation(AlZ), Line of Sight(A|F41)
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Fig. 3 Measurement Errors depending on TS of T3S-
H1PH1.5TP2H
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Fig. 4 Measurement Errors depending on TS of T3S-
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Table 1 Measurement System Accuracy depending on TS
of T3SHI1PHL.5TP2(unit : mm)

Measurement | Measurement MeasurementW Megsyt;:gent
Configuration | Accuracy | Precision Accuracy
TS2| - 0.0103 0.0361 £ 0.0156
TS3 0.0031 0.0365 = 0.0158
T3TP2H | TS4 0.0224 0.0284 + 0.0123
TS5 0.0061 0.0373 £ 0.0161
TS6 0.1584 0.2297 + 0.0994
182 0.0078 0.0340 + 0.0173
TS3 0.0088 0.0483 + 0.0209
T3TP2V | TS4 |} - 0.0144 0.0390 + 0.0168
FSS 0.0328 0.0330 + 0.0143
TS6 0.0560 0.0231 + 0.0100
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Fig. 5 Measurement Errors depending on TS of T3S-
H1PH1.5TP3H
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Fig. 6 Measurement Errors depending on TS of T3S-

H1PHI.

5TP3V

Table 2 Measurement System Accuracy depending on

TS of T3SHIPH1.5TP3(unit : mm)
Measurement | Measurement | Measurement Measurement
Configuration |  Accuracy Precision System

Accuracy

182 0.0348 0.0201 = 0.0087

TS3: - 0.0059 0.0393 + 0.0170
T3TP3H| TS4 0.0341 0.0234 + 0.0101

TS5 0.0055 0.0378 + 0.0163

TS6| - 0.0142 0.0495 £ 0.0214

TS2 0.0436 0.0395 + 0.0171

TS3 0.0667 0.0406 * 0.0175
T3TP3V | TS4 0.0711 0.0263 + 0.0114

TS5 0.0047 0.0600 + 0.0260

TS6 0.0717 0.0186 + 0.0080

52

& £43He %9 0.0144~0.0198mmE HHE 24
FUES 42 o+ ot 58], TS2~Ts49] A &4 4

27} 0.0564~0.0607Tmmo| T 24 AEE +0.0062~
+0.0073mmE Vel 9t} TS69] A Qo= 24 A
=7 -0.0007mmo] gt =4 AUEsF 0.0510mm, &3
Aw7b £0.0220mm= 24 Aut Bolsly 24 Jwr}
e &4 249 vjste] BA Yetita 9ot o] A ble
EetolEa e 7|EAtet Bl vt | A4 FHo] &
e Aof 7% Aer wekEHc

T3TP6VS =4 ZAit: Fig. 8 Y Table 39 Yehugl
th. TS2 9 TS39] AL &4 AT 0.0664mme} -0.0136
mm, &% AY%x 0.0386mm, 0.0460mm, 12|31
L 10.0167mm ¥ £0.0199mm2Z T3TP2VE} T3TP3V
of Z 9o vl A%E UehhT G TG TS4) AL
2% AL 0.069Imm, 23 AUE 0.0268mm 121
23 AL +00116mma T3TP2VY] 24 ATtHrie £
obAI T T3TP3VE] 24 Asfel vlahA] etk glck
TS5 ¥ TS69] A% 24 AFE 0.0002mm L -0.0962
mm, &% AUT 0.0682mm % 0.0897mm 1|17 &%
245; 40.0295mm 9 +0.0388mma UER}T 9lct. o

2 T3TP2V % T3TP3VY Zze} vlwsle] &% e

2 A% A05H B0 %4 aeta 81 4%
of uteh 2% 270) Y4 U 2 AT BARE
& Ak olat o)k 43 24 2T IAZ Y
S oefol 2o 712 Abol o] AR]7h W Ae]oA] 71% Aol
g A4 ¥ 2HE ST eEN YEhbE A7 23
l?l?} Ao2 woEc

E3F T3TP2V, T3TP3V © T3TP6VY] 4:2] =
£ TS29} TS39] &4 Huwet 24 Hrert TS49] 7&4"1\
Bjsfo] £2] ob2 A& & 4 Atk oL detetelE
A& A7 R, 718AY ARt 7k AeelE g
A ZQo i &4 Aurh 3 A Uehde A7l 234 7]

g
A

=2
2

=xo] 7



=&% Vol.14 No.2 2005. 4.

0.14 4
0.12 -
\ ]
010 a / AN N
0.08 { 2 I\ N/
= £ e St x ! SAR. 20 YV 0¥
£ oo Fov/mxs 1 A A’.v?,zl\ y
£ N » N NS A7
5 0.04 L AV VAR ; 2als
£ e 'w -/ . \\ X
W 0.02 e e y.
S oo0o0 »” gL
5 002 P *
2 = TS2 AN 7\
& 0.04+ *  TS3 -0 eee
= 06 4 TS4 e
v - TS5 /
0 08 - . TSH \
0.10 - hd
i H e e S e e e TS S
103 5 7 9 11 13 15 17 18 20 23
Point No.

Fig. 7 Measurement Errors depending on TS of T3S-
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Fig. 8 Measurement Errors depending on TS of T3S-
HIPH1.5TP6V

Table 3 Measurement System Accuracy depending on TS
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Table 4 Measurement System Accuracy depending on TS
in TP2, TP3 and TP6 of T3SHIPHL.SHV(unit :

of T3SHIPHL.5TP6(unit : mm)
Measurement | Measurement | Measurement Megst::::ent
Configuration | Accuracy Precision Ac)::uracy
T82 0.0602 0.0144 + 0.0062
TS3 0.0607 0.0168 £ 0.0073
T3TP6H | TS4 0.0564 0.0170 + 0.0073
TSS 0.0772 0.0198 + 0.0086
TS6 | - 0.0007 0.0510 + 0.0220
TS2 0.0664 0.0386 + 0.0167
TS3 | - 0.0136 0.0460 + 0.0199
T3TP6V | TS4 0.0691 0.0268 + 0.0116
TSS 0.0002 0.0682 + 0.0295
TS6 ¢ - 0.0962 0.0897 + 0.0388

mm)
Measurement | Measurement | Measurement Megs?[:gent
Configuration | Accuracy Precision Ac}::uracy
TS2 - 0.0103 0.0361 + 0.0173
T3TP2 | TS3 0.0088 0.0483 + 0.0209
TS4 0.0224 0.0390 + 0.0168
TS2 0.0436 0.0395 £ 0.0171
T3TP3 | TS3 0.0667 0.0406 + 0.0177
TS4 0.0711 0.0263 + 0.0114
TS2 0.0664 0.0386 + 0.0167
T3TP6 | TS3 0.0607 0.0460 + 0.0199
TS4 0.0691 0.0268 + 0.0116
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