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The static and dynamic performances of an oil-lubricated journal bearing have been explored in mixed 
lubrication regime employing novel bionic topographies over the bore surface. The novel surface topographies 
involve the synergistic presence of micro-depth rectangular/trapezoidal pockets and bio-inspired textures 
mimicked from the skin of freshwater fish. The effects of surface topographies, cavitation and thermal have 
been incorporated in the numerical investigations. The FVM, FBNS, and Broyden’s algorithms have been 
employed to solve the governing equations. Significant improvements in the tribodynamic performances have 
been found in presence of novel bionic surface topographies over the bearing bore compared to plain bore.  
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1. Introduction 

Oil-lubricated journal bearings have widely been 
employed in plant machines and mechanical systems to 
support and guide the radially loaded rotors due to their 
low frictional and inherent high damping features. In 
pursuit of further improving the tribological and 
dynamical performance behaviors of journal bearings, 
researchers are doing explorations using the micro/macro 
pockets and textures over the bore surfaces [1, 2]. Taking 
inspiration from this, the authors thought to explore and 
improve the tribodynamics of an oil-lubricated journal 
bearing employing synergistic presence of micro-depth 
rectangular/trapezoidal pockets and bio-inspired textures 
mimicked from the skin of freshwater fish over bore 
surface under mixed lubrication regime. 

2. Novel bionic surface topography 

Figures 1(a)-1(e) provide the idea about the novel surface 
topographies adopted in the investigations and their 
effect on the pressure profiles. 
 

 
 

Fig.1 Novel bionic surface topography 

3. Governing equations 

In the numerical simulation, the following governing 
equations have been employed: 
 

      (1) 

                                                (2) 
 

          (3) 
 

The input data employed in the computations are: radial 
clearance=50 m; bearing bore= 35.1 mm; L/D=1, 
applied load= 2500-4000N, speed=3000-5000 rpm; oil 
viscosity at 36.80C=0.03 Pa-s; 
 

4. Results and discussion 

Based on the numerical investigations presented herein 
with novel bionic surface topographies, 20 – 65% 
increase in minimum film thickness, 12 – 15% decrease 
in friction force, 13-30% reduction in temperature rise 
have been found in comparison to conventional bore 
bearing. The effective stiffness, damping and critical 
mass values have significantly improved with novel 
journal bearing bore.  
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