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Optimization Design of Theodolite's Vertical Shaft
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Abstract The vertica shaft is the basis and the main bearing components of theodolite and its strength  stiffness and
natural frequency of a direct impact on the accuracy of theodolite stability and tracking performance. Structural design of
the traditional theodolite is generally under the premise of tiffnessin Bulgaria taking into account the past experience of
similar type design which is often not the best design there are improvements optimized room. In view of this situ-
ation the vertica shaft of the theodolite modeling and finite element analysis has been the vertica shaft of the displace-
ment stress and natural frequency. Considerations based on lightweight vertical shaft carrying pieces of the casting are
also themain base of the turntableand the optimized design  to meet the tiffness requirements under the premi se of reducing
the weight of the vertical shaft.
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Tab.1 Material properties of the main parts
o(x)<[o]
GPa Kl 10<X; <20
HT250  123x10° 03 7000 10=<X,<20
ZL24 1.03x10 03 2700 6<X;<18
40Cr 2x10" 0.3 7900 40SX4 < 120
GCr15SiMn  2.06x10" 0.3 7900
10<X;<20
. 10<Xs<20
10<X; <20
S000N 10<X; <20
. 5<Xy<15
170687 90435 5<X,<15
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Fig.3 Design variables of turntable
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X=10.9mm Y=8mm
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Tab.2 The results of the optimized design of variables 12.47Kg 9.48Kg
X X2 X3 Xa Xs Xs X7 Xs Xo X 6

105 105 65 47 12 11 16 175 105 15 T —
26.7%  117.52Kg = |
86.083Kg 509.35 e e
Hz 7.34um 3.486MPa i

Fig.4 Displacement and stress distribution of
optimized turntable
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Fig.5 Design variables of vertical

Fig.6 Displacement and stress
distribution of optimized vertical
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