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Shock Absorbing Design of Spherical Bearings and Ball Joints
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Shock absorbing characteristics of spherical liquid bearings/ball joints were examined
experimentally. The experimental apparatus consisted of the test bearing, its mount, a hummer and a
base. Piston assemblies of hydraulic piston pumps were utilized as the test bearings. The spheres of the
bearings were made of bearing steel, brass, ceramics and nylons, while the nominal diameters were equal

to 8,10, 13 and 16 mm. Mineral oils with the viscosity grades of ISO VG 32, 68, 100 and 150 were used.

Using a specific screw, the recess was formed in the piston. The impacting load was acted by the
hummer with an acceleration sensor. The shock absorption was evaluated by the maxima of the
acceleration measured. As the elastic moduli of the spheres decreased or as the volume of the recess
increased, the acceleration reduced. When miniature bladders were contained in the recess, the
acceleration became small. A design concept of the bearmgs/jomts'wiﬂm highly buffering function was
presented.
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Fig.1a Experimental apparatus
Sphere Piston
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. crew
d,dr ’\ i [ / /Mount
¢d; / Materials E [GPa]
i Ceramics AL Os 360
Steel U 200
Brass C2700 108
Fig.1b Test bearings Nylons Nylon-66 <1
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Table 1b Dimensions of test bearings

s, [mm]  ¢d,[mm]  ¢d; [mm]
08 7.9 5.0 5.0
610 95 6.5 6.5
sp13 13 94 11
16 16 99 14

Table 1c Kinematic viscosity v of test lubricants

v[mm?/s] at 204 °C
VG32 66 ~ 52
VG68 155~118
VG100 252~ 189
VG150 396 ~ 291
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Table 1d Volume V of recesses

V [ml]
598 0, 016, 025
910 0, 019, 059
013 0, 046, 21
016 0, 12, 18, 32
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