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Analytical Study of Dynamic Force between Solid Surfaces
Linked by aLiquid Meniscus Bridge - Part 2 Effect of Curvature of Solid Surface
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The dynamic force between flat and curved surfaces linked by a liquid meniscus bridge was analysed assuming small
vibration of the spacing. The infinite width meniscus and the finite meniscus ring were considered as analytical models. The
incompressible Reynolds equation was solved under the Laplace pressure boundary condition and the solution was linearlized
by the small vibration assumption. The derivation of the solutions and the differences by the models were discussed. It was
found that the pressure and the load carrying capacity in the linearlized analysis had three terms, i.e. , squeeze term by the
viscosity of liquid, spring term by the dynamic Laplace pressure and static meniscus force term.

Key Words : Tribology, Thin Liquid Film, Head Disk Interface, Meniscus Bridge, Dynamic Force, Meniscus Force, Squeeze
Force, Laplace Pressure, Reynolds Equation, Linearlized Solution
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(ii) meniscus ring between
asphere and aplane

Fig. 1 Geometry of solid surface and meniscus bridge

(i) infinite width meniscus
between a cylinder and aplane
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1,;=5.0mm

Fig. 2 Pressure distribution of infinite width meniscus
between a cylinder and a plane
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Fig. 3 Load-carrying capacity of infinite width meniscus

between a cylinder and a plane
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Fig. 4 Pressure distribution of meniscus ring
between a sphere and a plane
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Fig. 5 Load-carrying capacity of meniscus ring
between a sphere and a plane

gooo

(1)T. Kato, S. Watanabe and H. Matsuoka: “ Dyanamic Characteristics of an
InContact Headdlider Considering Meniscus Force: Part 1 - Formulation and
Application to the Disk with Sinusoiddl Undulation,”  Transections of the ASME,
Journd of Tribology, Val. 122, 2000, pp.633-638
(@OOo0oOoDOO0o0oOO0OO00DO0O0OODOO0DDOOOoOooODOO
00000oO0o0oo0o0ooo0ooOooooOnrPo010000
0000000000 00O00O0OOp43, (2001-3)

(3)B. J. Hamrock: Fundamentals of Fluid Film Lubrication , McGRAW-Hill
International Editions, Mechanical Engineering Series(1994).p. 278 - 289

@4OO0000000000000000C0D00 100000(1970).

=244 -



