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ABSTRACT 

 

 

   Magnetorheological (MR) fluids are the suspensions of micron-sized dispersed 

magnetic phase in a non-magnetic carrier continuous phase along with additives. 

Magnetic abrasive particles (MAPs) based MR polishing (MRP) fluid sample has been 

synthesized in the present research work. These MAPs are developed at 10000C with 

appropriate sintering cycle using solid phase sintering method. Then MRP fluid sample 

has been synthesized with 45 volume% magnetic abrasive particles and 55 volume% base 

fluid. After synthesis of MRP fluid, magnetorheological characterization has been done at 

different magnetic field on MCR-301 magnetorheometer and steady state rheograms have 

been drawn. The flow behavior of magnetic abrasive particles (MAPs) based MRP fluid 

sample has been compared with flow behavior of unbonded magnetic abrasives based 

MRP fluid. The result shows better yield behavior and viscosity of MAPs based MRP 

fluid sample as compared to unbonded magnetic abrasives based MRP fluid.  

     After magnetorheological characterization, the experiments have been conducted on 

mild steel work-piece surface having 70x10x5 mm dimension with MAPs based MRP 

fluid sample as well as unbonded magnetic abrasives based MRP fluid on ball end 

magnetorheological finishing (BEMRF) tool. Initial surface roughness before experiment 

and final surface roughness after the experiments has been measured with Talysurf using 

4 mm data length and 0.25 mm cut off length. The percentage reduction in surface 

roughness (%∆Ra) has been calculated and found better for finishing the mild steel 

surface by MAPs based MRP fluid sample as compared to unbonded magnetic abrasives 

based MRP fluid.  
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 VOL                                                                                              Volume 
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Mm                                                                                              Millimeter 
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