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ABSTRACT – Analysis of magnetohydrodynamic 

(MHD) partial slip texture slider and journal bearing is 

presented. Nondimensional pressure based on one-

dimensional analysis using modified Reynolds equation 

is derived. Partial slip texture configuration of slider and 

journal bearing with magnetohydrodynamic lubrication 

yields an improvement in load capacity.  

 

1. INTRODUCTION 

Magnetohydrodynamic lubrication provides 

significant improvement in bearing performance. Malik 

and Singh [1] developed modified Reynolds equation 

for finite magnetohydrodynamic (MHD) journal 

bearing. Lin et al. [2] derived MHD dynamic Reynolds 

equation for one-dimensional slider bearings. Nabhani 

and El Khlifi [3] presented fluid inertia and couple 

stress MHD effects on inclined slider bearings. 

Naduvinamaniet al. [4] investigated couple stress effects 

on the static and dynamic characteristics of parabolic 

and plane inclined slider bearings. 

This paper presents assessment of load capacity for 

partial slip texture configuration of slider and journal 

bearing under MHD lubrication. Modified Reynolds 

equation is derived using narrow groove theory [5]. 

 

2. MHD PARTIAL SLIP TEXTURE SLIDER 

BEARING ANALYSIS 

The schematic of partial slip texture slider bearing 

with successive regions of land with slip (Xts) and recess 

(Xtn) respectively is shown in Figure 1.  

 

 
Figure 1 MHD partial slip texture slider bearing. 

 

The nondimensional modified Reynolds equation 

using long bearing approximation for MHD slider 

bearing with slip effect is  
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3. MHD PARTIAL SLIP TEXTURE JOURNAL 

BEARING ANALYSIS 

The schematic of partial slip texture journal 

bearing with successive regions of land with slip ( ts) 

and recess( tn) respectively is shown in Figure 2.  

 

 
Figure 2 MHD partial slip texture journal bearing. 

 

The nondimensional modified Reynolds equation 

using long bearing approximation for MHD journal 

bearing with slip effect based on modified Hartmann 

number [1] is 
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4. RESULTS AND DISCUSSION

Results of nondimensional load capacity (W) are 

presented for following partial slip texture parameters: 

nondimensional partial slip texture length (Xt=0.2-0.5); 

angular extent of partial slip texture (θt=0°, 40°, 80°, 

120°); nondimensional recess depth (Hr=1); ratio of land 

with slip to the cell region (g=0.5); Hartmann number 

(M=2); slider bearing slope parameter (ah=0.1, 0.3, 0.5); 

journal bearing eccentricity ratio (ε=0.1, 0.3, 0.5); and 

nondimensional slip coefficient (A=0.1, 1). 

Figure 3 shows the variation in nondimensional 

load capacity (W) with nondimensionalpartial slip 

texture length (Xt=0.2-0.5) for slope parameter (ah=0.1, 

0.3, 0.5) of slider bearing. Nondimensional load 

capacity (W) increases with increase in nondimensional 

length of partial slip texture (Xt=0.2-0.5) and 

nondimensional slip coefficient (A=0.1, 1) for low and 

medium slope parameters (ah) of 0.1 and 0.3 of slider 

bearing. At slope parameter (ah) of 0.5, nondimensional 

load capacity (W) increases with increase in 

nondimensional slip coefficient (A=0.1, 1). 

 

 
Figure 3 Nondimensional load capacity of MHD partial 

slip texture slip slider bearing. 

 

Figure 4 depicts nondimensional load capacity (W) 

variation with angular extent of partial slip texture 

(θt=0°, 40°, 80°, 120°) for eccentricity ratios (ε=0.1, 0.3, 

0.5) of journal bearing. At low eccentricity ratio (ε=0.1), 

nondimensional load capacity (W) increases with 

increase in angular extent of partial slip texture (θt=0°-

120°) and nondimensional slip coefficient (A=0.1, 1). 

Nondimensional load capacity (W) increases with 

increase in nondimensional slip coefficient (A=0.1, 1) 

for eccentricity ratio (ε) of 0.3. At eccentricity ratio (ε) 

of 0.5, nondimensional load capacity (W) decreases 

with increase in angular extent of partial slip texture.  

 

5. CONCLUSION 

Magnetohydrodynamic partial slip texture slider 

and journal bearing is investigated based on one-

dimensional analysis using long bearing approximation. 

Load capacity of magnetohydrodynamic slider and 

journal bearing is enhanced with increase in 

nondimensional partial slip texture length (Xt) of slider 

bearing (or angular extent of partial slip texture (θt) of 

journal bearing) under low load conditions. 

 

 
Figure 4 Nondimensional load capacity of MHD partial 

slip texture slip journal bearing. 
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