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A CFD Analysis of the Oil Flow in a Hydraulic Shock Absorber
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Abstract: Various types of hydraulic shock absorbers are widely used in many fields because of its numerous

advantages. However, in order to design adequate damping characteristics, accurate flow data near the orifices

are required essentially. In this paper, a commercial computational fluid dynamics(CFD) code, FLUENT is

adopted to investigate the flow characteristics near orifices of a shock absorber. Static pressure and velocity

vector distributions, fluid path lines are presented for compression/tension strokes and various piston speeds. In

order to validate the result of analysis, the numerically obtained damping forces are compared with those of

analytical estimations obtained by modified Bemnoulli equation. The results reported herein will provide better
understanding of the detailed flow fields within shock absorber, and the CFD analysis method proposed in this paper can

be used in the design of other types of hydraulic shock absorber.
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Fig. 1 Schematic of shock absorber

Table 1 Shock absorber size data

size unit
Chamber A diameter 200 mm
diameter 09 mm
Orifice A
length 15 mm
] diameter 0.8 mm
Orifice B
length 40 mm
Piston rod diameter 100 mm

Fig. 2 Grid system used in numerical analysis
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Fig. 3 Velocity distribution for compression stroke
((@):vp=1.56cm/s, (b):Vp=6.24cm/s)
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Fig. 4 Velocity distribution for extension stroke
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Fig. 6 Velocity vector near orifice B for compression
stroke ((a):Vp=1.56cm/s, (b):Vp=6.24cm/s)
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Fig. 5 Velocity vector near orifice A for compression
stroke {(a):'Vp=1.56cm/s, (b):Vp=6.24cm/s)
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Fig. 7 Velocity vector
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Fig. 8 Velocity vector
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