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ABSTRACT

The function of a vehicle holding device (VHD) is to securely hold a launch vehicle on the launch pad
and release the launch vehicle at maximum thrust after engine ignition to allow lift-off of the launch
vehicle. During the release of the launch vehicle, to prevent the Ka doing a doing a doing mode, which is
the vertical oscillation of the entire liquid propellant, the release of the launch vehicle should be gradual.
In this study, for the gradual release of a launch vehicle, a hydraulic system comprising an accumulator
and pyro valve to operate a hydraulic cylinder and control the speed of the cylinder with an orifice is
introduced. Through a test, the influence of design variables on the cylinder speed is analyzed. Based on
this, the design values of the hydraulic cylinder are determined. Through this study, the engineering

basis for developing a VHD releasing a launch vehicle at maximum thrust is provided.
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Table 1. Parameter of hydraulic equipment.

Description Parameter
Main accumulator Volume 100 L
Piston diameter 160 mm
Rod diameter 130 mm
Slit diameter 3mmx 3 ea
Upper chamber volume 122.758 cm®
Intermediate chamber volume | 3323.2 cm®
Lower chamber volume 1559.57 cm®
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Table 3. Measured velocity of hydraulic cylinders with
various pyro valve areas.
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