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 Abstract: Creation and assembling process manages discussion of crude materials contribution to completed 

item according to required dimensional details and effectively utilizing late innovation T he metal cutting 

fundamental pursue high metal expelling rate and best item quality the serious issue in accomplishing high 

efficiency and best quality is short life expectancy of hardware To improve the apparatus life numerous new 

material are grown so needs to fulfill the market need and serious cost for this there ought to be legitimate 

authority over different cost engaged with machining na medications as material cost, work cost and toolin g 

cost. The material expense can be constrained by utilizing extraordinary material which meets every single 

required property with marked down cost. The current work is centered around the influenc e of cutting pace, 

feed rate and profundity of cut on the delaminating harm a d surface harshness on Glass Fiber Reinforced 

Polymeric composite material (GFRP) During end processing. Taguchi structure method is utilized to examine 

the machining characters of GFRP. In this work, tests must be completed according to the Taguchi exploratory 

structure and L9 symmetrical exhibit was utilized to contemplate the impact of v arious mix of procedure 

parameter on surface quality. Investigation of change (ANOOVA) test is to be directed to decide the 

essentialness of each procedure parameter on Milling. This work is helpful in choosing opptimum estimation of 

different procedures. Parameter that would limit the push power and torque as well as lessen the delimitation 

and improve the nature of surface machined region. 

 

I. Introduction 
In recent years, fiber reinforced plastics (GFRPs) are continuously replacing traditional engineering 

materials because of their superior advantage over other engineering material. The advantage includes high 

strength to weight ratio, high fracture toughness, and excellent corrosion and thermal resistance. The glass fiber 

reinforced plastic composite is used in various field like Aerospace, Automobile, Chemical industries, Off shore 

power plants, Refinery, Oil and Gas, Pulp and paper, Waste and waste water etc. The application filed of FRP 

composite, expands the opportunity of machining such as cutting off, drilling, milling, turning etc, and has 

increased for its fabrication. However, the users of FRP have faced difficulties to machine it. Conventional 

materials cannot be applied to such new materials, of which machinablity is completely different from that of 

conventional material. 

 

1.1 Glass Fiber Reinforced Plastics (GFRP) 

Glass is the most common fiber used in polymer matrix composites (PMC). Its advantages include its 

high strength, low cost, high chemical resistance, and good insulating properties. The draw backs include low 

elasticity, poor adhesion in polymers, high specific gravity, sensitivity to abrasion and low fatigue strength. The 

main types are E-glass also called “fiber glass” and S-glass. The E in glass stands from S and E for electric 

many other S-glass stand as compared aerospace application Glass fiber (a) Choppy Polymers are Bond, while 

the bond. Resins are insoluble thermo plastics are weak clued epoxies include pone sulfide designed for such as 

decor content of s and has h are classified further cure as weak k and o, polyester poly ethylene, Roving glass 

fiber as thermos the chains ark and forma of the s, polystyrene 

Application structural trains its s strength e glass fiber in various f sets and there are rigid job able at 

high Waals type, and polythene polymeric e, polyether .It is use in various f (b) plastics with strength 

temperatures. Typical mode, typical either-ketone it is used for s. The S I h temperature mainly forms. The 

number of load carrying elements increases in a material, its strength increases. Also the tensile strength of the 

composites increases with increasing the fiber volume fraction. The efficiency of load transfer between the 

matrix and reinforcement depends directly on the bonding which in turn depends on wetting of surface. The 

non-uniform distribution of particles may reduce wetting and bonding, and as a result of excessive particles that 

are not well dispersed in the polymer defects will be created in the matrix, and decreases the tensile strength In 

general, the clustering or entanglement of particles and or fibers in some areas the irregularities may create resin 

poor and weaken the forces of adhesions well as creating many of defects within the composites and other 

defects formed within the fiber layer itself and that this will lead to the generation of f Glass Fiber Reinforced 
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Polymer Composite Prepared by Hand Layup Method many areas to focus the stresses which accelerate the 

process of failure of the sample and making the material behave as a brittle the tensile strength of the composite 

has been illustrated. Particle fillers (especially ceramics) may act as point for a localized stress concentration, 

from which the failure will begin, also it may help in the reduction of elasticity of material and reducing the 

deformability of matrix and in turn the ductility, so that the composite tends to form a weak structure also, the 

bad distribution of filler reduce the ability of matrix to absorb energy and thereby reducing the toughness, so 

impact energy decrease.Comparison of impact strength for GFRP composites. The decrease in the fracture 

toughness may be related to the bond weakness between the matrix and the particulate filler. HR compared to 

the maximum value of 71 HR for the addition of filler material. The reason for the increased value of hardness 

is due to the increased cross-linking and stacking which reduces the movement of polymer molecules and 

making it to become more resistant to the penetration of indenter. Comparison of hardness value in GFRP 

composites show that the compressive strength was found high for the filler content 25%. Having filler content 

25%, the glass fiber reinforced polymer composite gives the highest compressive strength 285 N/mm
2
. 

Comparison of compressive strength for GFRP composites. In general, the clustering or entanglement of 

particles in some areas and the irregularities may create resin poor areas and so weaken the forces of adhesion 

and this will lead to the generation of many areas to focus the stresses which accelerate the process of failure of 

the sample and making the material behave as a brittle. 

 

1.2 Glass Fiber in Various Form 

The most widely used matrices for advanced composites have been the epoxy resins. These resins cost 

more than polyesters. More than two thirds of the polymer matrices used in aerospace applications are epoxy 

based only they are widely used due to the following advantages. 

 

1. High strength. 

2. Low viscosity and low flow rates which allow wetting of fibers and prevent alignment of fibers during 

curing. 

3. Low shrink rates which reduce the tendency of gaining large shear stress of the bond between epoxy and its 

reinforcement. 

4. Resistance to creep and fatigue. 

5. Resistance to solvents and chemicals. 

6. Good electrical resistance. 

7. Epoxies do have few inherent disadvantages also, 

8. Resins and curatives are toxic in uncured form. 

9. Moisture absorption resulting into change in dimensions and physical Properties. 

10. High thermal coefficient of expansion. 

11. High degree of smoke liberation in a fire 

 

II. Taguchi Approach 
B a s i c a l l y , e x p e r i m e n t a l d e s i g n m e t h o d s w e r e d e v e l o p e d o r i g i n a l f i s h e 

r . T o solve this problem, the Taguchi method uses a special design of orthogonal array to study the entire 

parameter space with a small number of experiment only. The experimental result is then verified for a signal – 

to – noise (S/N) ratio to measure the quality characteristics deviating from the desired v here are 3 Signal-to-

Noise ratio of common interest for optimization of Static Problem. alue. The S/N ratio for each level of process 

parameter is compared. A statistically significant with the S/N and ANOVA analyses, the optimal combination 

of the process parameter can be predicted. 

 

SMALLER IS BETTER 

The signal-to-noise (S/N) ratio is calculated for each factor level combination. The formula for the smaller the 

better S/N ratio using base10 log is represented below 

 

S/N = -10*log(S (Y
2
)/n) 

 

Where Y = responses for the given factor level combination n = number of responses in the factor level 

combination. 
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III. An Orthogonal Array L9 Formation 

      Table 1       
              

 TRIAL NO. DESIGNATION  Speed Feed DOC  

              

  1  A1B1C1   1000  0.02 0.25  

  2  A1B2C2   1000  0.04 0.50  

  3  A1B3C3   1000  0.06 0.75  

  4  A2B1C2   1250  0.02 0.50  

  5  A2B2C3   1250  0.04 0.75  

  6  A2B3C1   1250  0.06 0.25  

  7  A3B1C3   1500  0.02 0.75  

  8  A3B2C1   1500  0.04 0.25  

  9  A3B3C2   1500  0.06 0.50  

3.1. Surface Roughness And S/N Ratios Values For The Experiments 

     Table 2.       

           

TRIAL DESIGNAT speed feed   Depth  Ra in  SNRA1 

NO. ION       microns    

1 A1B1C1 1000  0.02  0.25  1.079  -0.660429 

2 A1B2C2 1000  0.04  0.50  1.409  -2.97822 

3 A1B3C3 1000  0.06  0.75  1.488  -3.45206 

4 A2B1C2 1250  0.02  0.50  1.986  -5.95958 

5 A2B2C3 1250  0.04  0.75  2.176  -6.75318 

6 A2B3C1 1250  0.06  0.25  1.819  -5.19665 

7 A3B1C3 1500  0.02  0.75  3.389  -10.6014 

8 A3B2C1 1500  0.04  0.25  2.982  -9.49015 

9 A3B3C2 1500  0.06  0.50  1.651  -4.35494 

 

Response Table for Signal to Noise Ratios 

 

3.2. Smaller is Better 

  Table 3.  
     

Level SPEED  FEED DOC 

1 -2.364  -5.740 -5.116 

2 -5.970  -6.407 -4.431 

3 -8.149  -4.335 -6.936 

DELTA 5.785  2.073 2.505 

RANK 1  3 2 
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Figure 1. 

 

IV. Analysis Of Variance For Machining Time 
Analysis of Variance (ANOVA) results for the MACHINING TIME 

   Table 4.    

        

SOURCE DF SEQ SS ADJ SS ADJMSS F P % 

       CONT 

SPEED 2 1312.9 1312.9 656.4 3.24 0.236 4 

        

FEED 2 33844.2 33844.2 16922.1 83.45 0.012 92 

        

DOC 2 869.2 869.6 434.8 2.14 0.318 2 

        

ERROR 2 405.6 405.6 202.8   2 

        

TOTAL 8 36432.2     100 

        

 

Analysis of Variance For Roughness 

Analysis of Variance (ANOVA) results for the Roughness 

 

Optimization of Glass Fibre Reinforced Polymeric Composite Material Using End Mill By Taguchi 

   Design of Experiment    

   Table 5.     

         

SOURCE DF SEQ SS ADJ SS  ADJ MS F P % 

         

SPEED 2 0.03104 0.003104  0.001552 0.61 0.622 10 

         

FEED 2 0.17740 0.017740  0.008870 3.47 0.224 48 

         

DOC 2 0.010598 0.010598  0.005299 2.07 0.325 28 
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ERROR 2 0.005108 0.005108  0.002554   14 

         

TOTAL 8 0.36550      100 
         

 

V. Result &Conclusion 
After finding all the observation as given in table (3.2) & (6), and S/N ratio and means are calculated 

and various graph for analysis is drawn by using Minitab-15. The S/N ratio for Ra, Machining time and MRR is 

calculated on Minitab -15 Software using Taugchi Method. 

The steps used are as follow In this study, the Taugchi technique and ANOVA were used to obtain 

optimal milling parameter of GFRP under dry conditions. The experimental results were evaluated using 

ANOVA. The following conclusion can be drawn. In this study, the Taugchi technique and ANOVA were used 

to obtain optimal Turning parameters in the Turning of GFRP under dry conditions.SEM analyzed were found 

for morphological characteristics.The experimental results were evaluated using Taguchi technique. The 

following conclusion can be drawn. 

 

5.1 Optimal Control Factor 

1. Surface Roughness-A1 (Speed -1000) B3 (Feed -0.06) C2 (DOC-0.50) 

2. Machining Timing-A2 (Speed-1250) B1 (Feed 0.02) C3 (DOC0.75) 

3. Material Removal Rate- A3 (Speed-1500) B2 (Feed 0.04) C1 (DOC 0.25) 

 

5.2 Percentage of contribution of Process parameter 

1. Surface Roughness- speed 60% 

2. Machining Timing- Feed 92% 

3. Material Removal –DOC-88% 
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