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ABSTRACT

Vehicle Holding Device(VHD) has a role that holding the launch vehicle on its launch pad until the
engine therust reaches a steady condition. The analytical study of shape parameters and dynamic
characteristics of hydraulic cylinders is carried out. The contraction of cylinder is considered as the
major factor of releasing mechanism. Through the analysis, the decreasing of cylinder slit size and
increasing initial charging pressure increase the contraction force. Through the transient analysis,
cylinder load, displacement and inner pressure distribution are confirmed. The cylinder contraction
force is converged to the cylinder external force when the cylinder starts to move. Also, the pressure
distribution in the hydraulic cylinder is constant.
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Fig. 1 Schematic Diagram of Vehicle Holing Device.
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Fig. 3 Fluid Analytical Model for Jack-1 Hydraulic
Cylinder.
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Fig. 4 Steady State Simulation Result of the First
Cylinder Model(a=0.74).
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Fig. 5 Steady State Simulation Result of the Second
and Third Cylinder Model(a=0.41, 0.28).
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Table 1. Cylinder Force with Initial Condition at Each

Section.
Initial Beta Value

Paio | Upper | Inter | Lower | Sum

8.70 -1.32 3.50 0.41 2.58
17.39 -2.66 6.98 0.83 5.15
26.09 -3.98 10.48 1.24 7.73
34.78 -5.30 13.96 1.65 10.30
43.48 -6.64 17.46 2.06 12.89
52.17 -7.96 20.95 2.48 15.47
65.22 -9.95 26.19 3.10 19.33
100.00 | -15.26 40.15 4.74 29.64

Table 2. Cylinder Force with Final Condition at Each

Section.
Final Beta Value

Pratio Upper Inter Lower Slit Sum
8.70 -1.29 0.20 0.02 0.00 -1.07
17.39 | -2.56 0.35 0.04 0.00 -2.16
26.09 | -3.84 0.50 0.05 0.01 -3.29
34.78 | -5.11 0.63 0.07 0.01 -4.41
4348 | -6.39 0.75 0.08 0.01 -5.55
5217 | -7.67 0.88 0.09 0.01 -6.70
65.22 | -9.58 1.05 0.10 0.02 -8.41
100.0 | -14.7 1.50 0.14 0.03 -13.0
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(1) Analysis tool : ANSYS FLUENT

ver. 15
(2) Model : 2D model
(3) Simulation type : Transient

: Pressure Based
Solver-Double

(4) Solver type

Precision
(5) Turbulence Model : SST k-
(6) No. of grid : 79,693
(7) External Force :0N
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Fig. 6 Cylinder Load Change According to the
Cylinder Stroke Time.
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Fig. 7 Cylinder Displacement Change According to the
Cylinder Stroke Time.
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Fig. 8 Cylinder Pressure Distribution According to the
Cylinder Stroke Time.
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