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An Optimal Design Study of an Equilibrating—-Mechanism for
the Unbalanced Elevation—Drive System
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(Keun-Kuk Choi, Man-Hyung Lee, Dong Hyun Kim, and Tae Young Ahn)

Abstract : The unbalanced heavy-loaded elevation-drive system is composed of a hydraulic cylinder, a
driving link-mechanism and an equilibrating-mechanism which compensate the static unbalanced moment of the
elevation load. The Compensator for the unbalanced moment is composed of a hydrau-pneumatic accumulator
and a hydraulic cylinder which act with the elevation cylinder together. Compensation of the variable
static-unbalanced moment for the elevation-drive system is very difficult because these mechanisms imply
highly nonlinear properties due to air conditioning characteristics and mechanical rotation of the
link-mechanism. In this study, through the analysis of the already designed equilibrating—mechanism, the
optimal design parameters of the equilibrating—-mechanism is suggested.

Keywords: unbalanced heavy-loaded elevation-drive system, hydrau-pneumatic accumulator, equilibrating-
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Fig. 2. Equilibrating-mechanism for the Pzh2000
system.

a9 1 A5 2ATE/HEFH PR
Fig. 1. Concept schematic diagram for the heavy-—
loaded elevation-drive/equilibrator system.
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Fig. 3. The enhanced equilibrating—-mechanism for
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Table 1. Design parameters of elevation-driving
system.
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Fig. 4. Unbalanced pressure along the elevation angle.
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Table 2. Basic constraints for design.
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Fig. 5. Internal structure of accumulator.
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Table 3. Parameter variation table of EL/BQ mechanism
along EL angle.
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Table 4. Additive constraints for design.
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Table 6. Optimized parameter variation of EL/EQ

mech.
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Table 8. The effects of advanced design.
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