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In the XOYZ–frame, the equation describes the journal 
contour is: 
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and taking into account both relation (1) and the assumption 
that anglesα and β are considered small perturbations, the 
xOyz–shaft equation becomes: 
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Besides, xOyz–bearing equation is: 
 

( )
2

22
2
⎟
⎠

⎞
⎜
⎝

⎛=+−
Dyex                              (4) 

 
where e is the standard lateral eccentricity. Now considering 
that βα ⋅⋅y  in equation (3) as a second order term which can 
be neglected, and introducing an angular θ  co-ordinate 
(measured from the fixed Ox–axis in the journal sense of 
rotation) the position of points Mb and Ms (on the bearing, 
respectively on the shaft contour at the same journal radius) is 
described by: (Suciu & Parausanu, 1996) 
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Thus, the oil film thickness can be expressed as: 
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Introducing equations (5) in (6) and neglecting under 

square root the term ( )[ ]2cossinsin θβθαθ +− ze , having the 

same order with the term [ ]2sinθe  which is usually neglected 
in the hydrodynamic journal bearing theory, the film thickness 
is given by: 
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or in dimensionless form: 
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where: Bzz ⋅= 2 ; DBB =  and DJ=Ψ .  The pressure is 
obtained by solving the Reynolds equation which for the 
unaligned narrow journal bearing has the form: 
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where the first term in the right member gives the squeeze film 
effects induced by the angular velocities α&  and β& . When 
equation (9) is integrated twice along the axial co-ordinate z 
under boundary conditions: 
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2
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the pressure distribution has the form: 
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4. CONCLUSION 
 

The final aim of the authors is to improve the calculation of 
the critical rotor speed by including the flexibility of the 
bearing oil film due to the angular displacements of the shaft. 

So, this analysis occurs as a complete preliminary 
hydrodynamic step, which will be followed by another rotor-
dynamic step. 

In this work the pressure distribution is set into an explicit 
form for both, stationary and non-steady cases, the “pressure 
mountain” becoming strongly non-symmetric. 

This work is just a preliminary announcement of some 
results regarding unaligned journal bearings. 
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