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Abstract— Now a days we are busy to save the time and 

money in machining processes also. Means wastage of time 

and money should be reduced as far as possible in machining 

operations. Like in a machining operation if the good surface 

finish is also obtained at the end time, then utility of surface 

finishing operation may be reduced till a maximum limit. 

Besides it the number of machines required in plant is also 

reduced. By this the overall cost of the enterprise is also 

reduced. 
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I. INTRODUCTION 

We know that the surface finish obtained after machining 

operations like in turning, drilling, milling etc. may be rough 

or finish. Due to surface roughness obtained after machining 

operations the surface finishing operations are required again 

and again. Means we want to obtain the surface finish also at 

the end of machining operation. For this we have required the 

various improvements and changes in machining and 

structure of material etc. Besides it the other causes also may 

be responsible for the surface roughness like vibrations, poor 

quality of coolant etc. 

II. METHODOLOGY WITH IMPROVEMENTS:  

A. Material or alloy used for cutting tool and its 

composition:  

The material structure of selected tool for the cutting or 

machining tool should be homogeneous and same hard at 

every point. Means it, s edge should be damaged uniformly 

at all time.  

B. Material of machined surface should be homogeneous 

and heat treated:  

The material used to machine should be uniform and 

homogeneous also. For this we should use the better casting 

and forging methods to manufacture it and if required the heat 

treatment processes as annealing, normalizing, tempering etc. 

also should be used to make it uniform and homogeneous. 

Besides it the work piece material should not be more ductile 

and flexible. 

C. Machining parameters should be used properly:  

By using proper machining parameters as linear velocity, 

feed, d.o.c, cutting force, shear force etc. at the end of 

operation the surface roughness may be eliminated till a big 

limit. Obviously the feed and d.o.c will be minor and linear 

velocity higher at the end of operation to obtain the good 

surface finish. 

D. Material of workpiece surface should be non-sticky and 

flowing type:  

If coolant is used then material of cutting surface should be 

such type that it is non-sticky with tool. Besides it, it should 

be flown easily with the coolant. 

E. Integration of turning and grinding operations:  

If we use the grinding operation just after completing the 

turning operation then the required close tolerance may be 

achieved. By this the time wasted in the arrangement of the 

grinding machine may be saved. Besides it the total cycle 

time required also will be reduced. Here a cylindrical 

grinding tool is used which may have the square or 

rectangular crossection. It is also fixed like turning tool at 

back side of the tool post as fig.(A). 

 
Fig. 1:  

 So it is taken in contact with the workpiece just after 

completing the turning operation. But here the new grinding 

tool should be used for new diametric surface of the 

workpiece. Here a particular grinding tool may be used for 

the related particular diametric surface till long time period 

because it is set always according the contact surface and 

weared sequentially.  

III. ANALYSIS: 

A. Analysis related to relationship between machining 

parameters linear speed(v), feed(f), d.o.c(d), average height 

of roughness(k) and internal resistance of material(Ri): 

By Buckingham’s π-theorem we can write as → 

f(d,v,Ri,f,k) = 0→   Equation (A) 

Then number of variables        (n) = 5  

Now on putting the all dimensions of all variables  → 

d = (L), v = (LT-1), k = (L), Ri = (MLT-2), f = (LT-1) 

So the number of dimensions (m) = 3 

So the number of π: terms  = 5-3 =2 

So we write as     f1(π1, π2) = 0      →  Equation (B) 

Where      π1 = (da1
* vb1

* Ri
c1

  * k)       →  Equation (C) 

               π2 = (da2
* vb2

* Ri
c2

 * f)     →  Equation (D) 



Analysis over the Techniques to Improve the Surface Finish during Turning Operation 

 (IJSRD/Vol. 9/Issue 10/2021/018) 

 

 All rights reserved by www.ijsrd.com 66 

Now on putting the all dimensions on both sides in 

Equation(C) → 

(M0L0T0)={(L)a1
*(LT-1)b1

* (MLT-2)c1
*(L)} 

On comparing the dimensions on both sides →  

a1+b1+c1+1 =0→ Equation (E)  , -b1-2c1 = 0 →    Equation 

(F)         

    c1 = 0 ,  then from Equation (F) → b1 = 0 

then from Equation(E) →a1= -1 

then again from Equation(C) →π1 = (k / d)   → Equation (G) 

 

Now on putting the all dimensions on both sides in 

Equation(D) → 

(M0L0T0)={(L)a2
*(LT-1)b2

*   (MLT-2)c2
*(LT-1)} 

On comparing the dimensions on both sides →  

a2+b2+c2+1 = 0 →Equation (H)  ,-b2-2c2 -1 = 0 →  

Equation (I)         

c2 = 0,then from Equation (I) →b2 = -1 

then from Equation (H)→a2 = 0 

then again from Equation (D) → π2 = (f / v)   → Equation (J) 

Then from Equation (B) →f1(k / d, f / v) = 0 

 Or  k  = d * ɸ(f / v)    → Equation (K) 

According equation (K) it is clear that the value of k depends 

on the value of ɸ(f / v) if d is constant. Means the value of k 

will be minimum if the value of f is minimum and value of v 

is maximum till a limit. It is also clear that the value of k does 

not depends on the value of Ri. 

B. Analysis over the heat treatment of the workpiece 

material surface: 

The workpiece should be heat treated before machining so 

that its structure is improved and made uniform with fine 

grains. By this the machining parameters work uniformly. It 

helps to obtain the good surface finish. 

C. Analysis over the cutting tool geometry:  

Let a single point cutting tool is used for turning process , 

then to obtain the good surface finish at the end time of 

process there are following changes required in the cutting 

tool geometry. 

 
Fig. 2: Single point cutting tool geometry 

1) Back rake angle is replaced from 10o to 5o. 

2) Side rake angle is replaced from 20o to 25o. 

3) End clearance angle is taken same as 7o. 

4) Side clearance angle is replaced from 6o to 8o. 

5) End cutting angle is replaced from 8o to 12o. 

6) Side cutting angle is replaced from 15o to 12o. 

7) Nose radius is replaced from 0.8 to 0.4. 

D. Analysis over the cutting fluid or coolant:  

Here the cutting fluid or coolant is filtered properly at every 

time and should be flown at high speed over the workpiece 

surface. Besides it the cutting fluid or coolant should be oily 

sufficient also. The direction of flow of coolant or fluid 

should be vertical from upside to downside and the nozzle of 

coolant or fluid should be near the cutting point continuously. 

If the crossectional shape of the nozzle is provided elliptical 

where the ratio of the minor and major dimensions is 1:5 then 

it will provide good wetting of the surface area contacted with 

cutting tool continuously. 

E. Analysis over the working principal of the fixed type 

grinding tool:  

Here it is clear that the grinding tool is also fixed like turning 

tool and so the metal removal also will be same as the turning 

tool. But here the grinding tool also will be reciprocated 

during contact with the workpiece. According the fig.(C) it is 

clear that as well as the time will be passed the contact face 

of the tool will be ground also in curvial shape.  

 It is also clear that as well as the contact surface will 

be ground gradually the contact area between workpiece and 

tool face also will be increased and after some time the whole 

crossection of the tool will be involved with having the 

curvial contact surface.  

 
Fig. 3: 

 Here also the both type hard and soft metals, alloys 

etc. may be ground easily and for this the required type 

grinding tool may be used having the same rectangular shape 

as given in fig.(C). Here the spindle speed will be used almost 

two times to the speed used as in conventional cylindrical 

grinding. But it will be varied as well as the metal or alloy to 

be ground is changed. Here for hard metal or alloy the soft 

grinding tool will be used and for soft metal or alloy the hard 

grinding tool will be used. It may be made by the powder 

metallurgy method by compacting of abrasive particles. The 
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abrasive particles may be used of the various type compounds 

like Alluminium carbide, Silicon carbide, Tungsten carbide, 

fiber etc., as required.   

IV. FINAL RESULT:  

So it is clear that if both the turning and grinding operations 

are performed clearly with the required precautions the close 

tolerance surface finish may be obtained. 

V. CONCLUSION:  

So we can say that if the sufficient improvements are 

provided and other finishing steps are also used with the 

machining operations then it is possible to achieve the 

required close tolerance surface finish.  
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