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PRESENTATION
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Experimental investigation of optimum feed hole position for
 plain journal Bearing with central circumferential groove.
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INTRODUCTION
 • Bearings support the moving object which may have a rotary or translatory motion. Generally bearing is referred to as that machine part which supports a rotating shaft or axle. The bearing on the inside has the same cylindrical surface as the external surface of the shaft journal. The inside diameter of the bearing is only slightly greater than the outside diameter of the shaft. The difference is called clearance and is meant to be filled by lubricating oil which helps reduce friction and keep bearing cool. To increase the amount of lubricating oil grooves are often cut on the internal surface of the bearing. The oil gets stored in these grooves. Oil is supplied through especially provided holes to feed the oil either continuously or intermittently. These bearings are called journal bearings.
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The primary function of lubricating oil in journal bearing is to separate surfaces, reduce friction ,wear and absorb heat. Five distinct form of lubrication may be identified:
 1. Hydrodynamic 2. Hydrostatic 3. Elastohydrodynamic 4. Boundary 5. Solid film
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1. Hydrodynamic lubrication suggests that the load-carrying surfaces of the bearing are separated by a relatively thick film of lubricant, so as to prevent metal to metal contact. Hydrodynamic lubrication depends on the existence of an adequate supply of lubrication at all times rather than having lubrication under pressure. The film pressure is created by moving surface itself pulling the lubricant into a wedge-shaped zone at a velocity sufficiently high to create the pressure necessary to separate the surfaces against the load on the bearing.
 2. Hydrostatic lubrication is obtained by introducing the lubricant into the load-bearing area at a pressure high enough to separate the surfaces with a relatively thick film of lubricant.

Page 7
                        

3. Elastohydrodynamic lubrication is the phenomenon that occurs when a lubricant is introduced between surfaces that are in rolling contact, such as mating gears or rolling bearings.
 4. Boundary lubrication when insufficient surface area, a drop in the velocity of moving surface, an increase in the bearing load or an increase in the temperature of fluid results in a decrease in fluid viscosity-anyone of these may prevent the build of film thick enough for full-film lubrication. When this happens, the highest asperities may be separated by lubricant films. This is called boundary lubrication. 5. Solid-film lubrication is required when bearings operate at extreme temperatures such as graphite because mineral oils are not satisfactory.
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Plain bearing are cheap to produce and have noiseless operation. They can be easily machined, occupy small radial space and have vibration damping properties. Also they can cope with tapped foreign matter.
 Disadvantages are they require large supply of lubricating oil, they are suitable only for relative low temperature and speed; and starting resistance is much greater than running resistance due to slow build up of lubricant film around the bearing surface.
 Merits And Demerits Of The Plain Bearing
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LITERATURE VIEWNaimi et al. [1] studied hydrodynamic short bearing with a circumferential central feeding groove. An implicit relationship between the lubricant feeding pressure, the Sommerfeld number and the bearing eccentricity has been derived and used to investigate the effect of the feeding groove and supply pressure on the pressure field of the oil film and the bearing eccentricity. Pressure profiles are drawn with low and high eccentricities and the maximum dimensionless pressure for ε = 1/4 and ε = 3/4 are respectively, 0.97 and 29.91 at circumferential angles, 306◦ and 339◦. Results reveals that the model for low Sommerfeld Numbers and high eccentricity ratios.
 Yacout et al. [2] made theoretical study concerning the combined effects of the centripetal inertia and the surface roughness on the bearing performance on the basis of the Stochastic theory, Reynolds equation is developed. The bearing surfaces are assumed to have randomly distributed roughness. An optimum design based on the minimum power losses, minimum flow rate and optimal restrictor dimensions is theoretically examined.

Page 10
                        

Pande and Somasundaram [3] analyzed a four-pocket externally pressurized journal bearing with a position-sensing variable restrictor. The computed results show that the pocket pressure reaches 80% of supply pressure at an eccentricity ratio of 0.3-0.4. If this is considered as a maximum design limit of load, a position-sensing bearing supports approximately 40 - 50% higher load than an orifice or capillary-compensated bearing with an eccentricity ratio of 0.4. The optimum land width ratio is between 0.3 and 0.7. Brito et al. [4] made a study of performance of a journal bearing experimentally with a single and twin axial groove configuration when heavily loaded. It was found that twin groove configuration might actually deteriorate the bearing performance when compared with single groove arrangement, due to uneven lubricant through each groove.Roy and Kakoty [5] theoretically studied the performance of hydrodynamic journal bearing with different groove location. Various groove angles that have been considered are 10, 20 and 30. Carefully looking into the results reveal that one may get optimal results by placing a single groove and eliminating second groove entirely. It has been also observed that the load carrying capacity is slightly higher with 10 groove angle in comparison to another angles
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Sharma et al. [6] theoretically studied the performance characteristics of a hole-entry hybrid journal bearing system including the surface roughness and thermal effects. Results show that load-carrying capacity reduces due to consideration of thermal effects. Garg et al. [7] studied theoretically thermal and rheological effects of lubricant on the performance of symmetric and asymmetric slot-entry hybrid journal bearing system. The results reveal that variation of viscosity due to temperature rise and non-Newtonian behavior of lubricant affects the bearing performance quite significantly. Awasthi et al. [8] theoretically studied the performance of an orifice compensated worn non-recessed hole-entry hybrid journal bearing system. The finite element method has been used to solve the Reynolds equation, governing the flow of the lubricant in the clearance space between the journal and the bearing, along with a restrictor flow equation. The study reveals that the wear affects the bearing performance parameters and effects can be reduced by a proper selection of the bearing configuration (symmetrical/asymmetrical), the restrictor, and its design parameter.
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LITERATURE GAP
 The thorough scanning of available literature on bearings indicates that the more emphases have been laid down in analyzing the plane journal bearing. Experimental analysis for optimum feed hole position for journal bearing with central circumferential groove has been rarely carried out. The present work will be an attempt to fill this gap.
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PROBLEM FORMULATION
 Figure 1 Journal Bearing with Central circumferential groove
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OBJECTIVES
 • To develop experimental setup comprising central circumferential groove journal bearing.
 • Optimizing feed hole position for central circumferential groove journal bearing to get better performance characteristics with Newtonian fluid.
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METHODOLOGY• The experimental data obtained will be analyzed with the help of “Fourier’s
 Law of Conduction”. From Fourier’s law of conduction the heat flux is:
 (1)
 Heat Loss:
 = (2)
 - heat flux W/
 k- Thermal conductivity
 - temperature gradient
 - outer radius
 - inner radius
  
 A test rig will be developed comprising central circumferential groove journal bearing. Different data related to pressure distribution in the film and load carrying capacity by changing the feed hole position of bearing will be obtained. From the recovered data best suited feed hole position will be declared, based on the optimum performance characteristics for central circumferential groove journal bearing with Newtonian fluid.

Page 16
                        

REFERENCES• [1] Naimi, S., Chouchane, M., & Ligier, J. (2010). Comptes Rendus Mecanique Steady state analysis of a
 hydrodynamic short bearing supplied with a circumferential groove. Comptes Rendus Mecanique, 338(6), 338–349.
 • [2] Yacout, A. W., Ismaeel, A. S., & Kassab, S. Z. (2007). The combined effects of the centripetal inertia and the surface roughness on the hydrostatic thrust spherical bearings performance. Tribology International, 40(3), 522–532.
 • [3] Pande, S. S., & Somasundaram, S. (1979). Analysis of a four-pocket hydrostatic journal bearing with a position-sensing variable restrictor. Wear, 54(2), 331–341.
 • [4] Brito, F. P., Miranda, a. S., Claro, J. C. P., & Fillon, M. (2012). Experimental comparison of the performance of a journal bearing with a single and a twin axial groove configuration. Tribology International, 54, 1–8.
 • [5] Roy, L., & Kakoty, S. K. (2013). Optimum Groove Location of Hydrodynamic Journal Bearing Using Genetic Algorithm, 2013. Hindawi Publishing Corporation,Volume 2013.
 • [6] Sharma, S. C., Nagaraju, T., & Jain, S. C. (2004). Performance of an Orifice Compensated Hole-Entry Hybrid Journal Bearing System Considering Surface Roughness and Thermal Effects. Tribology Transactions, 47(4), 557–566.
 • [7] Garg, H. C., Kumar, V., & Sharda, H. B. (2010). Tribology International Performance of slot-entry hybrid journal bearings considering combined influences of thermal effects and non-Newtonian behavior of lubricant. Tribiology International, 43(8), 1518–1531
 • [8] Awasthi, R. K., Sharma, S. C., & Jain, S. C. (2007). Effect of Wear on the Performance of Non-Recessed Orifice Compensated Hybrid Journal Bearing. Tribology Transactions, 50(3), 361–373.

Page 17
                        

THANK YOU !


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Orthodontic extrusion with palatal circumferential...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Effectiveness of using Pelvic Circumferential Compression...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            DRAFT: SINGLE AND MULTIPLE CIRCUMFERENTIAL CASING …

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            STRESS INTENSITY FACTORS OF CIRCUMFERENTIAL SEMI...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Vibrations of cylindrical shells with circumferential...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Circumferential Expansion Property of Composite Wrapping...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Discussion On The Optimization of Circumferential Distance.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Circumferential Mesh in Abdominal Wall Reconstruction ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Design Collection...DECOR PAGE NUMERICAL LISTING CODE Plain....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Peripheral Circumferential Chorioretinal Atrophy in a ...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Circumferential Seam Welder ROTAWELD D0200

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            CHAMPIRO FE€¦ · a silent ride New silica compound u...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















