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Error Analysis of Mechanical Parts and Dynamic Balancing
in a Dynamically Tuned Gyroscope

Jong Ouk Youn*, Chang Gi Ahn**, Jang Moo Lee**

ABSTRACT

Strapdown inertial navigation system(SDINS) is a navigational instruments necessary to guide and con-
trol a free vehicle. In this study. an error analysis of mechanical parts is carried out for manufacturing a
dynamically tuned gyroscope. The errors usually come from the tolerance in machining and assembly. In
the error analysis, a criterion to be considered during designing and manufacturing is proposed by quanti-
tatively analyzing the effect of DTG performance by tolerances. The theory of dynamic balancing is deduced
and unbalance is reduced through experiment.
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Table 1 Data of rotating parts in the DTG

Na. of Tol. of Outer Tol. Of inner Tol. of height{mm)
Party Dia{mm) Dia.(mm)

12 .01 0.01 Q.01
3 -0.018 0.012 0.01
4 0.01] 0.012 0.01
5 -00n 0.015 0.01
6,78 0.01 0.015 .01
9 0.05 0.012 0.01
10,12 oal1 0.024 0.01
11,13 .05 0.017 0.01

14 0.01 0015 0.01
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Table 2 Tolerance of the gimbal in the DTG

Paramster R T a d t W2
“Tol. (mm) 0,05 0.00075 | 0.005 0005 0,05 0.05

Table 3 Data of the flexure in the DTG

Thickness of Width of
Teem flexures flexiire
Tol. (mm) 0.005 0.01
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Table 4. Results of dynamic balancing

KNOWN UNBALANCE
LEFT RIGHT LEFT RIGHT
MASS| ANGLE |MASS | ANGLE|MASS | ANGLE|MASS| ANGLE
(mg) | (deg) | (mg) | (der) | (mg) | (deg) | (mg) | (deg)
11 147 | 180 | 211 90 1221 53 | 10701 168
2|1200] 53 |107.0( 168 | 920 281 | 645 | 28
3] 912 | 281 | 63l 28 5751 138 | 472 | 256
4] 568 | 138 [ 463 | 256 g4 285 | 167 | 317
5] 97 180 88 0 72 33 12.1 40
6l 71 33 [ns] 40 |17 29 | 07 | 260
71 0.7 130 0.8 0 1.28 51 1.42 &7
§] 1.2 51 14 67 0.14 10 0.60 5
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