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Abstract

This research explain analytical study for all variables which effective
hydrodynamic bearing design like pressure, load, fraction force and oil film
Thickness. The objectives of this research are to calculate the hydrodynamic
bearing variables, investigate the effect of shaft misalignment and oil film
thickness in pressure distribution, and analysis and plotting the result by matlab
program. The study investigates deriving Reynolds Equation which controlled
the pressure distribution in the hydrodynamic bearing. This equation is second
order differential equation, solved this equation by finite difference method and

mat lab program use to analyzing and plotting the result.
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Nomenclature

h the hydrodynamic film thickness (m).

C the bearing radial clearance (m).

R the bearing radius (m).

L the bearing axial length (m).

P the pressure (Pa).

U the bearing entraining velocity (m/s), i.e. U = (U1 + U2)/2;
n the dynamic viscosity of the bearing (Pas).
X,y Are hydrodynamic film co-ordinates (m).

Tx The shear stress acting in the 'x' direction (Pa).
Ty The shear stress acting in the 'y' direction (Pa).
T, the shear stress acting in the 'z' direction (Pa).
\% the sliding velocity in the 'y' direction (m/s).
gx , Qy are flow rate in, x , y direction

M,  Vogelpohl Parameter



h* the hydrodynamic dimensionless oil film thickness
P*  Dimensionless pressure

x*,y* Are hydrodynamic dimensionless film co-or

List of figures

Figures

Figure (2.1) Hydrostatic bearing system.

Figure (2.2) Hydrodynamic lubrication of plane-slider.
Figure (2.3) Hydrodynamic journal bearing

Figure (3.1) Flat circular pad bearing with a central recess

Figure (3.2)Principle of hydrodynamic pressure generation between

nonparallel surfaces

Figure (3.3) typical construction of hydrodynamic bearing

Figure (3.4 )metal to metal contact between shaft and bearing
Figure (3.5) Oil gets squeezed and boundary lubrication

Figure (3.6) Lubricant forms a boundary between shaft and sleeve.

Figure (4.1 )Principle of hydrodynamic pressure generation between

non-parallel surfaces

Figure ( 4.2) Equilibrium of an element of fluid from a

hydrodynamic film
Figure (4.3) Velocity profiles at the entry of the hydrodynamic film

Figure (4.4) Continuity of flow in a column

Page
Number
7
8
9
13
14

16
16
17
18
19

23

26
28



Figure (4.5) A journal bearing slides along a rotating shaft.

Figure 5.1 Illustration of the principle for the derivation of the finite

difference approximation of the first derivative of a function.

Figure (5.2) Illustration of the principle for the derivation of the

finite difference approximation of the second derivative of a function

Figure (5.3) Finite difference operator and nodal scheme for

numerical analysis of the Reynolds equation

Figure (5.4) Nodal pressure or Vogelpohl parameter domains for

finite difference analysis of hydrodynamic bearings.

Figure (5.5) matlab. program flowchart

Figure (6.1) Computed values of Sommerfeld
number ‘A’ versus eccentricity ratio ‘¢’

Figure (6.2) Effect of misalignment on maximum hydrodynamic
pressure in a partial arc bearing.

Figure (6.3) dimensionless pressure profile for full-Sommerfeld

and 360° perfectly aligned full bearing

Figure (6.4) dimensionless pressure contour for full-Sommerfeld

and 360° perfectly aligned full bearing

Figure (5.5 ) dimensionless pressure profile for full-Sommerfeld

and 120° perfectly aligned a partial arc bearing

Figure (5.6 ) dimensionless pressure contour for full-Sommerfeld

and 120° perfectly aligned a partial arc bearing

Figure (6.7) dimensionless pressure profile for full-Sommerfeld

and 120° misaligned a partial arc bearing

10

39

40

46
51

52

53

54

o4

55

55

30
36

37



Figure (6.8 ) dimensionless pressure contour for full-Sommerfeld
and 120° misaligned a partial arc bearing

Figure (6.9) dimensionless pressure profile for full-Sommerfeld
and 360° misaligned full bearing

Figure (6.10) dimensionless pressure contour for full-Sommerfeld

and 360° misaligned full bearing

Figure (6.11) dimensionless pressure profile for half-Sommerfeld
and 360° perfectly aligned full bearing

Figure (6.12) dimensionless pressure contour for half-
Sommerfeld and 360° perfectly aligned full bearing

Figure (6.13) dimensionless pressure profile for the half-
Sommerfeld 360° misaligned full bearing.

Figure (6.14) dimensionless pressure contour for the half-
Sommerfeld 360° misaligned full bearing.

Figure (6.15) Computed oil film thickness profile for 360°
perfectly aligned full bearing

Figure (6.16) Computed oil film thickness for 360° misaligned
full bearing

Figure (6.17) oil film thickness for 120° to 240° misaligned
partial bearing

Figure (6.18) dimensionless pressure field for 120° to 240°
misaligned partial bearing.

Figure (6.19) dimensionless pressure contour for 120° to 240°

misaligned partial bearing

11

56

57

57

58

58

59

60

60

62

62

63



12



