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Abstract— Austenitic Stainless steel (18/8) has good 

mechanical properties at elevated temperature, greatest 

corrosion resistance therefore it finds many applications 

such as in automobiles, aerospace, nuclear plants, chemical, 

cryogenics and domestic appliances. It can be finished up to 

0.15µm with grinding operation by optimising parameters 

hence minimum surface roughness can be achieved. Silicon 

carbide is cheaper than other grinding tools. Every 

parameters in grinding process should be considered for 

achieving minimum surface roughness value  i.e. cutting 

speed, feed rate, depth of cut, coolant flow rate, grain size 

for both tool and work material(course/fine), physical 

properties of material, grit size for grinding tool, thermal 

effect etc. But still dominating parameter in grinding is 

cutting speed of grinding wheel. 
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I. INTRODUCTION 

Surface Grinding is a finishing process used to produce 

smooth finish on flat surface. To obtain finishing with 

higher roughness, grinding as well as physical properties of 

material are to be considered. At higher temperature 

material gets weakened and loses its magnetic properties, 

susceptible to corrosion. Lubrication also important as to 

cool and remove chips (swarf), fluids are water soluble 

chemical fluid, synthetic oil, petroleum base oil. Almost 2 

µm roughness is achievable with surface grinding. 

Parameters to be considered are cutting speed, feed 

rate (MRR), depth of cut, coolant flow rate. Physical 

properties are grain size for both (material and tool) and grit 

size for grinding wheel and its structure of material (course 

and fine) .It  found that course grain wheel may be used for 

grinding soft material and fine grained wheel for hard and 

brittle material. Course grinding wheel used for fast removal 

of material whereas fine grained wheel are used to finish of 

work. Higher grit size used for achieving higher roughness 

whereas lower grit size used for achieving low roughness 

value. Since SiC is cheaper than Carbide and Diamond tool, 

SiC is preferable. Generally Cast Iron, mild steel, bronze, 

brass, aluminium, stainless steel etc. are finished by surface 

grinding process. Stainless Steel used in domestic, 

commercial purpose, in automobiles, aerospace etc. Tool 

life decreases with increase in cutting speed and increases 

with increase in cutting speed. Taylors equation gives tool 

life as. 

V x Tn = C 

Where, V - cutting speed in m/s, 

T - Tool life, 

C - Constant. 

n = 0.2 - 0.25 for Silicon Carbide. 

Literature Review 

M. Ganesan et al.[1] studied on Optimization of 

cylindrical grinding parameters for surface roughness using 

Taguchi method cutting speed is a dominating parameter of 

cylindrical grinding. The optimum parameter of cylindrical 

grinding of Stainless Steel 304 rods were 780m/min of 

cutting speed, 0.093mm of feed rate and 0.05mm of depth of 

cut. It was found that good surface finish is obtained during 

the cylindrical grinding process with optimum grinding 

conditions. Cutting Speed, Feed Rate and Depth of Cut 

plays an important role in the cylindrical grinding 

parameters. The optimum parameters of cylindrical grinding 

process to overcome the problem of poor surface finishing. 

Close tolerance can be achieved. M. Janardhan [2] 

investigated the optimization of surface quality and metal 

removal rate using the Response Surface Methodology 

[RSM]. In this work, wheel speed, table speed and depth of 

cut as the control factors. The surface grinding machine with 

aluminium oxide abrasive wheel is used for this 

investigation. L27 orthogonal array is selected for this 

research work. MRR is calculated using the ratio of volume 

of metal removed from the workpiece to the machining 

time. Surface roughness was measured using the surface 

roughness tester. K. Mekala et al. [3] studied on 

optimization of cylindrical grinding parameters of austenitic 

stainless steel rods (AISI 316) by Taguchi method and found 

that Austenitic stainless steel produces good surface finish 

during cylindrical grinding process in optimum grinding 

parameters. Close tolerance can be achieved during 

cylindrical grinding. Depth of cut play an important role in 

cylindrical grinding and produce maximum metal removal 

rate in AISI 316 austenitic stainless steel were 560 m/min of 

cutting speed 0.130 mm and 0.005 mm of depth of cut. 

Austenitic stainless (AISI 316) Provide good machinability 

property. The influence parameter of surface roughness is 

cutting speed and metal removal rate is influenced by depth 

of cut. The optimum parameters of cylindrical grinding 

overcome problem of poor chip breaking and machining 

distortion. Kamaldeep Singh et al. [4] experimented and 

investigated on machining characteristics of AISI D3 Steel 

with abrasive assisted surface grinding. He concluded that 

depth of cut is a major factor for both surface roughness and 

material removal rate with a percentage contribution of 

63.91 and 95.84 respectively. It has been concluded from 

the results that input parameters settings of grinding with c-

BN as grinding wheel, grit size of 800 with slurry 

concentration of 35%, depth of cut of 0.15 and table speed 

8.75mm/sec have given highest result for material removal 

rate. It has been observed from experiment work that input 

parameters setting of grinding with aluminium oxide wheel, 

depth of cut 0.05 mm, table speed 8.75 mm/sec, abrasive 

grain size 1200 and slurry concentration 25% have given the 

best results for surface roughness. When Al2 O3 wheel is 

compared with c-BN wheel, it is found that MRR is 10.98% 
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more with c-BN wheel whereas surface quality get 

improved by 24.19% when Al2 O3 wheel is used. When 

compared with simple coolant, there is 16% increase in 

MRR during abrasive assisted grinding with Al2 O3. B. 

Dasthagiri et al. [5] studied on optimization studies on 

surface grinding process parameters and concluded that the 

output responses considered for evaluating the results which 

are influenced by input parameters such as cutting speed, 

feed rate and depth of cut were obtained from the 

experiments and these were optimized using response 

surface methodology. The empirical models of output 

parameters are established and tested through the analysis of 

variance to validate the adequacy of the models. It is found 

that the surface roughness and MRR parameters greatly 

depend on work piece materials. And found result that The 

optimum results for the output responses namely surface 

roughness and Metal removal rate in terms of machining 

parameters namely wheel speed, table speed and depth of 

cut on EN 8 steel on CNC surface grinding machine using 

DESIGN OF EXPERT V7.1.3 software were determined. It 

can be observed that there is error bond between the 

experimental values and predicted values. Thus the response 

optimization predicts the optimum conditions fairly well. 

Amandeep Singh et al. [6] studied that effect of varying 

surface grinding parameters on the surface roughness of 

stainless steel and found out increasing wheel speed 

increases the tangential cutting force on material surface 

thus allowing more cutting and less of plowing and rubbing 

of grains. But this also increases stresses on Al2O3 wheel 

grains because of hardness and toughness of stainless steel, , 

thus leading to high grain wear and abnormal fracture. This 

reduces the cutting action and causes more of plowing and 

grain rubbing against the metal surface. As all grain size 

particles fail to provide better surface finish a high wheel 

speeds, it is clear that Al2O3 particles fail to grind stainless 

steel. Thus should not be used for grinding stainless steel. 

Al2O3 particles fail to grind stainless steel. Thus should not 

be used for grinding stainless steel.   With increase in depth 

of cut, there is a proportional increase in the normal pressure 

at the point of contact of wheel and workpiece. Very less 

depth of cut will lead to less cutting and more rubbing or 

plowing due to small shear pressure or good toughness value 

of material.  Large depth of cut will also lead to less cutting 

and more rubbing or plowing due to more wear, abnormal 

fracture and completely break-off of wheel grains. Thus an 

optimum value needs to be determined depending upon 

material and machine/process. 

II. CONCLUSION  

1) Coarse grinding wheel used for fast removal of material 

whereas fine grained wheel used to finish the work. 

2) There is high impact of cutting speed on surface 

roughness (Ra), including other parameters such as feed 

rate , depth of cut, coolant flow rate, grit size, grain 

size(course or fine) , properties of material and tool etc. 

3) Coarse grain wheel may be used for grinding soft 

material and fine grained wheel for hard and brittle 

material.  
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