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Abstract— Grating plane machining is a non-customary system in which the wellspring of vitality utilized is Mechanical 

vitality. This machining innovation demonstrates great outcomes when device life is mulled over, given the way that the 

grating material can be reused a few times before rough particles lose their cutting impact. It is as of now demonstrated that 

this strategy is adequately embraced for cleaning and deburring forms. The present investigation features the impact of 

various parameters like Pressure, SOD, Abrasive Flow Rate, on the Metal evacuation and Kerf width of Ceramic Tiles by 

Abrasive stream machining, the rough molecule utilized was Al2O3. The consequences of the Experiments led were 

contrasted and the Theoretical Results and Modeled with TAGUCHI Optimization and ANOVA.This paper manages 

different analyses which were directed to survey the impact of grating plane machining (AJM) process parameters on 

material evacuation rate and distance across of gaps of Ceramic Tiles utilizing aluminum oxide sort of rough particles. The 

experimentation was led by TAGUCHI technique for L9 symmetrical cluster and contrasted and the Results of ANOVA 

after effects of STAT GRAPHICS.. 
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I.  INTRODUCTION  

 

Fired is a word taken from Greek word 'keramos' signifies 

potter's dirt. Artistic materials are non-metallic, inorganic 

mixes – fundamentally mixes of oxygen, yet in addition 

mixes of carbon, nitrogen, boron, and silicon. Initially, the 

specialty of making ceramics, presently a general term for 

the study of assembling articles arranged from malleable, 

natural materials that are made unbending by introduction 

to warm. Pottery incorporates the assembling of ceramic, 

porcelain, blocks, and a few sorts of tile and stoneware. 

The minerals used to make earthenware production are 

burrowed from the earth and are then squashed and ground 

into fine powder. Makers regularly refine this powder by 

blending it in arrangement and permitting a compound 

hasten (a uniform strong that structures inside an answer 

for) structure. The hasten is then isolated from the 

arrangement, and the powder is warmed to drive off 

pollutions, including water. The outcome is regularly an 

exceptionally unadulterated powder with molecule sizes of 

around 1 micrometer.  

 

Rough fly machining uses the weight of liquid stream to 

expel material from the outside of the activity (2). When 

utilizing air as a medium the blend of air and abrasives are 

permitted to encroach on the work surface at around 200 to 

400m/s through the spout and work material is 

disintegrated by the high speed grating particles. Within 

measurements of the spout are about 0.04mm and standoff 

separation is kept about 0.7 to1.0mm (3). The procedure 

can be effectively controlled to shift the metal evacuation 

rate which relies upon stream rate and size of grating 

particles .the cutting activity is cooled on the grounds that 

the transporter gas fills in as a coolant. Till date there has 

been a through and definite investigation and hypothetical 

examination on the Process (7,8,9).  

 

 
Fig 1 : Process Diagram of Abrasive jet machining 

 

Plan of Experiments (DOE) procedures empowers 

fashioners to decide at the same time the individual and 

intelligent impacts of numerous components that could 

influence the yield brings about any structure. DOE 

likewise gives a full understanding of communication 

between plan components; subsequently, it helps transform 

any standard structure into a vigorous one. Basically, DOE 

pins point the delicate parts and touchy zones in plans that 

mess up Yield. Originators are then ready to fix these 

http://www.isroset.org/
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issues and produce vigorous and better return plans earlier 

going into generation.  

 

Taguchi strategies (to be specific Taguchi symmetrical 

arrays)(4,5) can be utilized in the structure of 

investigations so as to diminish the varieties yet at the 

same time give factually substantial outcomes on singular 

substance components. Taguchi's strategy for trial 

configuration is direct and simple to apply to many 

building circumstances, making it an incredible yet 

straightforward instrument.  

 

 
Fig 2 :Set up of Abrasive Jet machine 

 

II. EXPERIMENTAL WORK  

 

Investigations were led by Design of Experimentation 

Method i.e TAGUCHI(6) Analysis of Orthogonal Array 

L9 of three variables and nine levels. The MRR esteems 

got after experimentation were executed in Taguchi and 

contrasted and ANOVA .The Table 1 demonstrates the 

degrees of Experiments on factors (Pressure, AFR, and 

SOD), MRR, S/N proportion. The test work was carried on 

a test rig which was planned and produced in the 

workshops of the Mechanical Engineering Department, 

SMEC, Hyderabad. The Process parameters of Abrasive 

stream machining are considered as the Factors of 

Analysis. The yields for example MRR was considered as 

Responses. The fired tiles are utilized for experimentation 

with Abrasive Jet Machining set up at different level 

structured by Taguchi. The sort of abrasives utilized for 

experimentation are Al2O3, Silicon Carbide of various 

coarseness sizes. The Abrasive particles blended in with air 

were encroached on the pottery with diff Pressures to get 

cutting. 

 

Table 1: Process parameters and levels 

 

III. RESULTS 

 

Optimal Range in the MRR is observed by Taguchi 

method of Optimization is Pressure-8 kg/cm2, AFR 5.5 

gm/min and SOD 20 mm observed from the Graphs. 

 

864

-24

-26

-28

-30

-32

5.54.53.5

201510

-24

-26

-28

-30

-32

Pressure

M
e

a
n

 o
f 

S
N

 r
a

t
io

s

AFR

SOD

Main Effects Plot for SN ratios
Data Means

Signal-to-noise: Larger is better
 

Fig 3:  Graphs indicates the Effect of Pressure, AFR, SOD on 

MRR 

 

The General Linear Models strategy is utilized at whatever 

point the Basic techniques of ANOVA like single 

direction, Two-way change and so forth are not proper. It 

very well may be utilized for models with both crossed and 

settled elements, models in which at least one of the factors 

is irregular instead of fixed, and when quantitative 

elements are to be joined with straight out ones. Plans that 

can be broke down with the GLM system incorporate 

mostly settled structures, rehashed measures tests, split 

plots, and numerous others. 

 

Table 2: Estimated effects for MRR (gm/sec) 

 
 

This table 2 shows every one of the evaluated impacts and 

communications. Additionally demonstrated is the 

standard mistake of every one of the impacts, which 

gauges their inspecting blunder. Note likewise that the 

biggest fluctuation expansion factor (V.I.F.) rises to 

1.30595. For an impeccably symmetrical plan, the entirety 

of the elements would rise to 1. Components of 10 or 

bigger are generally translated as showing genuine 

puzzling among the impacts.  

 

To plot the appraisals in diminishing request of 

significance, select Pareto Charts from the rundown of 
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Graphical Options. To test the measurable hugeness of the 

impacts, select ANOVA Table from the rundown of 

Tabular Options. You would then be able to evacuate 

inconsequential impacts by squeezing the other mouse 

button, choosing Analysis Options, and squeezing the 

Exclude button. 

 

Table 3: Analysis of Variance for MRR 

 
R-squared = 90.3075 percent  

R-squared (balanced for d.f.) = 87.4936 percent  

Standard Error of Est. = 0.00598433  

Mean outright mistake = 0.0035334  

Durbin-Watson measurement = 2.03099 (P=0.5224)  

Slack 1 lingering autocorrelation = - 0.0302185  

 

The ANOVA table 3 segments the inconstancy in MRR 

into isolated pieces for every one of the impacts. It at that 

point tests the factual criticalness of each impact by 

looking at the mean square against a gauge of the trial 

blunder. For this situation, 6 impacts have P-values under 

0.05, showing that they are essentially not quite the same 

as zero at the 95.0% certainty level.  

 

The R-Squared measurement demonstrates that the model 

as fitted clarifies 90.3075% of the fluctuation in MRR. The 

balanced R-squared measurement, which is increasingly 

reasonable for contrasting models and various quantities of 

free factors, is 87.4936%. The standard mistake of the 

gauge shows the standard deviation of the residuals to be 

0.00598433. The mean supreme blunder (MAE) of 

0.0035334 is the normal estimation of the residuals. The 

Durbin-Watson (DW) measurement tests the residuals to 

decide whether there is any noteworthy connection 

dependent on the request in which they happen in your 

information record. Since the P-esteem is more noteworthy 

than 5.0%, there is no sign of sequential autocorrelation in 

the residuals at the 5.0% criticalness level. 

 

Optimize Response 

Goal: maximize MRR 

Optimum value = 0.0939292 

 

Table 4: Optimum Range of Factors Maximizes Machining 

Factor Low High Optimum 

Pressure 4.0 8.0 8.0 

AFR 3.5 5.5 5.5 

SOD 10.0 20.0 20.0 

Fig 4,5,6 and 7 speaks to Response plots, Pareto outline 

and Probability plots of the impact of Factors on MRR 

.The blend of the Processes and their institutionalized 

impact on Metal Removal Rate are unmistakably 

demonstrated in Pareto diagram (fig 7).In Estimate 

Response surface Graph(fig 5) it is Observed that by 

increment in pressure the MRR is likewise expanded. 
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Fig 4: Contour of Estimated Response surface 

 

Estimated Response Surface
SOD=15.0
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Fig 5: Estimated Response Surface 

 

Normal Probability Plot for MRR
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Fig 6: Normal Probability plot for MRR 
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Standardized Pareto Chart for MRR
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Fig 7: Standardized Pareto chart for MRR 

 

 
Fig 8: Ceramic tiles drilled at different Pressure, SOD, and AFR 

 

Fig 8 indicates the specimens of ceramic tiles drilled at 

various Pressures, SOD’s and AFR. 
 

IV. CONCLUSION  
 

Taguchi Method of Design was at first applied for 

researching the impact of various parameters on Metal 

Removal Rate. For the Analysis Design of examination of 

MINI TAB was utilized and investigated the ideal incentive 

for Large MRR. Nine Experiments were directed by the 

levels on Taguchi and acquired the S/N Ratio. Upgraded 

Response in Taguchi is appeared in the plots of S/N Ratio. 

The ideal qualities are Pressure(8 kg/cm2),AFR(5.5 

gm/min),SOD (20 mm).On the opposite side by utilizing 

STARGRAPHICS Centurion 41 degrees of Experiments 

were led and investigated by utilizing Analysis of Variance 

(ANOVA).The Optimum Range of machining of Stat 

graphics ANOVA is like the outcomes got by Taguchi. 

Further there is a lot of extension in building up the 

measurable demonstrating on Surface attributes, Kerf 

Analysis by applying different kinds of new and promising 

programming's. 
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