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Abstract 

The effects of linear inertia on the action of the squeeze film between two parallel annular plates, 
when the upper plate moved normal to itself and approached the lower plate with uniform velocity, 
were theoretically investigated using the method of regular purturbation Expressions for pressure, 
load capacity and squeeze time were obtained. For the same annular plates, pressure, load capacity 
and squeeze time were found to increase with the linear inertia. 
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1. Introduction 

Archibald' analysed the behaviour of the squeeze films between various bearing 
configurationS with parallel surfaces. However, effects of linear inertia were neglected 
by him. Bhat et at! stressed the importance of considering the linear inertia effect. 
in this paper we study the effects of linear inertia on the squeeze film between parallel 
annular plates using the regular perturbation method. 

2. Analysis 

The bearing configuration consists of two parallel annular plates, each with inside radius 
a and outside radius b. The upper plate moves normal to itself and approaches the 
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fixed lower plate with uniform velocity h = dhldt, h being the film thickness at time t, 
With the notations the governing equations are : 

bU 	bU)dP b 2  U 	1 b 
E(C 	v = 	 u 	

b V 
bz2  and 	(RU) 	= o 

b .R 	bZ 	dR 	 (1) 

The boundary conditions are : 

V (R,1) = 	1- 	(2) 

3. Solution by the regular perturbation method 

Solving 2  the equations (1), the dimensionless pressure 

27E 	 1  /31 * = — 3 es'" — ± 2 D ri —[—(ra 1) — 
70 	 r* 2 	2 

+ {(k2  — 1) + 	— I )1 	 (3) 

a 
where D =

1 
 In k 
1 — k2

, k 	r* b  le  and E h the inertia parameter. 
2 	 b  

The dimensionless load capacity is 

27E w* — 3 (1 	+ 2D(1 — k2)) ± 
280 [ 1 — k4  3D(1 — k2) 4 

— D3 	k2  
k2 	 (4) 

The dimensionless squeeze time xis the same as in Bhat et al 2, e being the corres- 
ponding inertia parameter. 

4. Results and discussion 	 • 

The results for circular plates are obtained by making a ga 0 in equations (3) and (4) 
to yield 

P* = 9E) r* 2) (1 To  and W* = ?/. ± 94) - 

The effects of k and E or e on yr k and I are displayed in Tables I and IL Both W* 

and ?increase with 1/k and E or e. 
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TobLe 
Values of W* for various values of k and E 

1/2 

In 

1/4 

0.0 

0.09449 

0-20134 

0.27157 

0.58717 

0'0001 

0•09450 

0.20134 

0-27158 

0.58730 

	

0-01 	0.1 

	

0-09532 	0.10281 

	

0 - 20176 	0.20557 

	

0-27218 	0-27760 

0 . 60016 	0.71704 

Table II 

Values of i for various values of k and ; . Ti2 = 0.02 
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