


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Engineering

	MRR improvement in electrical discharge machining



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

24
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            MRR Improvement in Electrical Discharge Machining Presented By: Praveen Kr. Kushwah Roll No. -104074 
        

        
    






				            

        

    









                
                    MRR improvement in electrical discharge machining


                    
                                                Download PPTX
                        
                        Report
                    

                    
                        	
								Upload

									praveen-kumar-kushwah
								

							
	
                                View

                                    299
                                

                            
	
                                Download

                                    2
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                                            
                            Tags:

                            	material removal
	controlling
	powder mixed
	higher spark
	spark gap
	discharge
	dielectric
	higher mrr


                        

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                                        DESCRIPTION

                    MRR Improvement in Electrical Discharge Machining

                    
                                        Citation preview

                    Page 1
						

MRR Improvement in Electrical Discharge
 MachiningPresented By:
 Praveen Kr. KushwahRoll No. -104074

Page 2
						

INTRODUCTIONElectrical discharge machining is basically a non-
 conventional material removal process which is widely used to produce dies, punches and moulds, finishing parts for aerospace and automotive industry, and surgical components.
 This process can be successfully employed to machine electrically conductive parts irrespective of their hardness, shape and toughness.
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Working Principle of EDMThe working principle of EDM process is based on the
 thermoelectric energy. This energy is created between a workpiece and an electrode
 submerged in a dielectric fluid with the passage of electric current. The workpiece and the electrode are separated by a specific small
 gap called spark gap. Pulsed arc discharges occur in this gap filled with an insulating medium, preferably a dielectric liquid.
 Material is removed from the work-piece through localized melting and vaporization of material.
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Working Principle of EDM contd.
 Fig.: Schematic of an Electric Discharge Machining (EDM)
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Process Parameters and Performance Measures
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METHODS OF IMPROVING MRR
 1. Electrode Design,2. By Controlling Process Parameters,3. By EDM Variations,4. By Powder Mixed Dielectric,5. Dry EDM,6. Some Other Techniques.
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METHODS OF IMPROVING MRRElectrode Design
 Several researchers have tried to improve MRR using alternate types of tooling design. The research work in this area can be classified into following categories.
 • Investigating suitable electrode material for a particular workpiece material to improve and optimize the MRR.
 • Trying different kind of electrode geometries and designs to improve the MRR.
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METHODS OF IMPROVING MRRElectrode Design
 In a number of investigations related to suitable electrode materials have been reported for machining a particular material and improvement in MRR.
 Several electrode geometries have also been tried to find improvement in material removal rate.
 This improvement takes place due to improved flushing condition arrangement for such designs.
 Research on 3D form tool with different geometries revealed that best tool shape for higher MRR and lower TWR is circular in shape, followed by triangular, rectangular, and square cross sections.
 Limitation of frame type and plate type tool is that these tools are applicable only for basic (spheres, conics and simple 2 D sweeps) and intermediate (complex 2D sweeps, ruled surfaces, and fillets) shapes.
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METHODS OF IMPROVING MRRElectrode Design
 Figure: Type of tool shapes
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METHODS OF IMPROVING MRR By Controlling Process ParametersThe material removal rate can be controlled and improved by
 controlling process parameters. The first parameter affecting the MRR is discharge voltage. This
 parameter is basically related to spark gap and dielectric strength. Before the current flows, the voltage increases causing ionization path in dielectric fluid. This voltage is called open gap voltage.
 Once current starts flowing, the voltage drops and stabilizes the working gap level. Thus higher voltage setting results in higher spark gap. Due to higher spark gap, flushing conditions improves resulting in higher MRR and rough surface.
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METHODS OF IMPROVING MRR By Controlling Process ParametersThe amount of power used in machining depends upon
 peak current. During each pulse on-time the current increases up to preset value called peak current.
 The peak current is governed by surface area of cut. Higher amperage improves material removal rate but at a cost of tool wear and surface quality. Higher peak current setting is applied for roughing operation.
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METHODS OF IMPROVING MRR By Controlling Process ParametersThe amount of energy applied during machining is
 controlled by peak current and pulse duration. Longer pulse duration results in higher material removal resulting in broader and deeper crater formation.
 However, too much pulse duration is counter productive and once optimal value for a particular workpiece- electrode combination is exceeded, material removal rate starts decreasing.
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METHODS OF IMPROVING MRRBy EDM Variations
 A number of EDM variations have been developed to improve performance measures. Development of hybrid machining processes involving combined operation of other machining processes with EDM is an important variation.
 Introduction of ultrasonic vibration to the tool is one of the methods applied to expand the application of EDM and to improve the machining performance on difficult to machine materials.
 The higher efficiency gained by the employment of ultrasonic vibration is mainly due to improvement in dielectric circulation. Better dielectric circulation facilitates the debris removal and the creation of a large pressure change between the electrode and the workpiece, as an enhancement of molten metal ejection from the surface of the workpiece.
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METHODS OF IMPROVING MRRBy EDM Variations
 The combination of ultrasonic vibration and electrode rotation leads to increase in MRR and TWR. The vibro-rotary increases MRR by up to 35% compared with vibration EDM and by up to 100% compared with rotary EDM in semi finishing.
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METHODS OF IMPROVING MRR By Powder Mixed Dielectric
 Powder mixed electric discharge machining (PMEDM) is one of the new innovations for the enhancement of capabilities of electric discharge machining process.
 In this process, a suitable material in fine powder is properly mixed into the dielectric fluid. The added powder improves the breakdown characteristics of the dielectric fluid. The insulating strength of the dielectric fluid decreases and as a result, the spark gap distance between the electrode and workpiece increases.
 Enlarged spark gap distance makes the flushing of debris uniform. This results in much stable process thereby improving material removal rate and surface finish.
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METHODS OF IMPROVING MRR By Powder Mixed Dielectric
 Figure: Principle of powder mixed EDM
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METHODS OF IMPROVING MRR By Powder Mixed Dielectric
 These charged particles are accelerated due to the electric field and act as conductors promoting breakdown in the gap. This increases the spark gap between tool and the workpiece.
 Under the sparking area, these particles come close to each other and arrange themselves in the form of chain like structures.
 The interlocking between the powder particles occurs in the direction of flow of current. The chain formation helps in bridging the discharge gap between the electrodes.
 Because of bridging effect, the insulating strength of the dielectric fluid decreases resulting in easy short circuit. This causes early explosion in the gap and ‘series discharge’ starts under the electrode area. The faster sparking within a discharge causes faster erosion from the workpiece surface and hence the material removal rate increases.
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METHODS OF IMPROVING MRR Dry EDM
 Dry electrical discharge machining is a process that uses gas as dielectric medium.
 Figure : Principle of dry EDM
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METHODS OF IMPROVING MRR Dry EDM
 The MRR increased when the discharge power density on the working surface exceeded a certain threshold limit due to thermally activated chemical reaction between the gas and workpiece material.
 According to a results, the material removal rate of dry EDM is about 6 times larger than that of oil EDM.
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METHODS OF IMPROVING MRR Some Other Techniques Used
 Mr. Kunieda proposed the multi-spark EDM method which was newly developed to obtain higher removal rates and lower energy consumption compared with conventional EDM. This technique is a modification of the basic EDM principle because in basic EDM, only single discharge is delivered for each electrical pulse.
 To set up multiple discharge points for each pulse,the tool electrode divided into multiple electrically insulated electrodes connected to the pulse generator through a resistor.
 In this case, after a discharge occurs in the gap between one of the divided electrodes and the workpiece, the gap voltages at other electrodes are maintained at the open circuit voltage level for a certain period of time until the surface electric charge over these electrodes is redistributed or another discharge occurs. Therefore, finally discharge can occur at different electrodes simultaneously.
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METHODS OF IMPROVING MRR Some Other Techniques Used
 Figure: Principle of Multi-spark EDM
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METHODS OF IMPROVING MRR Some Other Techniques Used
 Figure: Difference between conventional and multi electrode EDM
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SUMMARYEDM research work related to MRR improvement has been presented
 along with some insight into the basic EDM process and material removal mechanism.
 It is found that the basis of controlling and improving MRR mostly relies on empirical methods. This is largely due to stochastic nature of the sparking phenomenon involving both electrical and non-electrical process parameters along with their complicated interrelationship.
 Being an important performance measure, the MRR has been getting overwhelming research potential since the invention of EDM process, and requires more study/experimentation/ modelling in future.
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