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Abstract :  

Abrasive jet machining is one of the advanced machining process which, utilizing different tasks, for example, deburring, 

cleaning, cutting and so forth, can be done viably and proficiently, to close resistances. In this paper, a broad and thorough audit 

of current situation with work done in various spaces of AJM which incorporates exploratory and insightful methodologies 

followed by the specialists alongside different spaces of examination like streamlining, displaying and investigation. Further it is 

additionally featured with regards to various sorts of materials utilized for boring and machining by utilizing AJM have been 

featured. The impressive degree for research and the executing of it for business intentions are likewise brought up. This survey 

paper will be useful to sprouting scientists, modern makers and strategy creators broadly. 

 

Introduction 

Abrasive jet machining (AJM) is the most common way of impinging the rapid stream of grating or Abrasive particles by high-

pressure gas or air on the work surface through a spout and metal evacuation happens because of disintegration brought about by 

fast rough particles. In view of rehashed impacts little pieces of material get extricated which is snatched up by fly and uncovering 

the new surface to the fly.  

 

In AJM grating particles are made to encroach on the work material at high speed. Fly of rough particles is conveyed via 

transporter gas or air. The high-speed stream of abrasives is created by changing over pressure energy of the transporter gas or air 

to its active energy and henceforth high-speed fly. Spouts direct the rough stream in a controlled way onto the work material. The 

high-speed rough particles eliminate the material by microcutting activity just as weak crack of the work material. AJM is a 

course of expulsion of material by sway disintegration through the activity of concentrated high-speed stream of coarseness 

abrasives entrained in high-speed gas stream. AJM is not the same as shot or sand impacting, as in AJM, better grating corn meal 

are utilized and boundaries can be controlled all the more adequately giving better authority over item quality.  

 

Fig 1 : Working Principle of AJM 

 

Nozzle or Spout is made of one or the other roundabout or rectangular cross segment and head can be straight, or at a right point. 

It is excessively planned such that deficiency of tension because of the twists, grinding, and so on, is least conceivable. With 

expansion in wear of a spout, the disparity of fly stream increments bringing about more wanderer cutting and high mistake. 

Aluminum oxide (Al2O3) silicon carbide (SiC) glass globules, squashed glass and sodium bicarbonate are some of abrasives 

utilized in AJM. Choice of abrasives relies upon MRR, kind of work material, and machining precision.  
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The selection of work material for machining is not limited with brittle materials , even ductile materials also be comfortably 

machined or drilled with out wastage. 

This original innovation was first started by Franz to cut covered paper tubes in 1968 and was first presented as a business 

framework in 1983... During the 1980s garnet rough was added to the water stream what's more, the grating plane was conceived. 

In the mid 1990s, water stream pioneer Dr. John Olsen started to investigate the idea of grating plane cutting as a useful option for 

conventional machine shops. His ultimate objective was to foster a framework that could dispose of the commotion, residue and 

aptitude requested by rough planes around then. Over the most recent twenty years, a broad arrangement of innovative work in 

AJM is directed.  

                     

Fig 2 a) Setup of Abrasive jet machine                 b) Abrasive jet nozzles with different diameters 

 

In view of the broad writing audit of AJM Process the works on this can be arranged dependent on the exhibition measure 

considered in to Four distinct classes, namely Experimental Modelling, Analytical modelling, Optimization modelling, Hybrid 

modelling. 

Review on Researches 

 

Madhu S. et al (2021) Discussed on different ways to deal with AJM, the impact of cycle boundaries on the glass fiber and 

carbon fiber polymeric composites are introduced. Kerf attributes, surface unpleasantness and different spout configuration were 

additionally examined.  

 

Nanjundeswaraswamy et al (2019) given an outline of recently conveyed research on measure boundaries of Abrasive Jet 

Machining and Abrasive Water Jet Machining. Study uncovers that after are the significant interaction boundaries impacts on the 

exactness of machining cycle, for example, Nozzle plan and Stand-off Distance (SOD), Effect of liquid and stream properties, 

Effect of molecule type, size, shape and hardness, Effect of speed and fly point, Effect of Traverse Speed on Surface Profile and 

Geometry  

 

Melentiev, R et al (2018) looks at AJM's innovative benefits and the assortment of machining activities in various enterprises 

where AJM is used. Specific consideration is dedicated to the miniature finishing capacities of powder impacting and its 

application in tribology. Additionally examined about the examination chips away at spout wear, machining goal and so on  

 

Umredkar S et al (2019) introduced a broad survey of Abrasive Jet Machining which characterizes the present status of 

innovative work in the grating plane machining measure.  

 

Nataraj.Y et al (2021) examined about the impact of cycle factors like feed of the cutting instrument, stream of hot air, 

profundity of cut, and the air temperature on the material expulsion rate (MRR) and surface unpleasantness (Ra) applied to the 

scoring activity have been researched. The Taguchi symmetrical cluster L27 was considered to diminish the quantity of trials. The 

ANOVA was utilized to perceive the major affecting interaction boundaries for the MRR and Ra.  
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Satishkumar.N et al (2019) introduced a paper on the use of an elasto-plastic model based express limited component 

analysis(FEA) to demonstrate the disintegration conduct in rough fly machining(AJM).  

 

Prasad.S et al (2016) introduced a broad survey of the present status of innovative work on grating plane machining measure. 

Additionally introduced the most recent improvements in AJM.  

 

Pratik Lande et al (2020) concentrated on the AJM interaction the material expulsion rate is significantly affected by specific 

boundaries, for example, spout plan, stalemate distance, speed and tension of stream, shape and size of grating molecule. This 

paper gives an outline of recently conveyed research on measure boundaries and advancement of Abrasive Jet Machining and 

Abrasive Water Jet Machining.Further difficulties and extent of future improvement in rough stream machining are likewise 

anticipated.  

Sutar. S et al (2017) Reviewed on Ajm measure boundaries and the impact of different cycle boundaries on material expulsion 

and width of cut and so on. 

Pawar T et al. (2015) Their paper presents a restrictive survey of the flow examination and advance improvement in the AJM. 

Further extent of future enhancements in rough fly machining are likewise anticipated. This survey paper will help scientists 

broadly.  

Madhu. S et al (2015) examined about spout plan and material in rough fly machining measure. The spout shape, size, spout tip 

distance are the main boundaries in grating air-stream machining gear. Materials with high wear opposition will have incredible 

potential as rough air-fly spout materials. In this paper, a Tungsten Carbide, Sapphire, Stainless steel, and (W, Ti)C/SiC angle 

earthenware composite spouts alongside spouts of various plan which was created has been contemplated.  

 

R. V. Shah et al (2012)presented paper the surveys of the exploration work completed so far in the space AWJM. Examined 

about the impact of various cycle boundaries on execution measures.  

 

D.V. Srikanth et al (2014) introduced a broad survey of the present status of innovative work tin the rough fly machining 

measure. Further difficulties and extent of future advancement in rough fly machining are likewise anticipated. This audit paper 

will help specialists, producers and strategy creators broadly. 

Reviews on Experimental, AnalyticalInvestigations on AJM 

 

In this part the test investigation of AJM is examined. The experimentations directed by different specialists by affecting the 

grating plane machining (AJM) measure boundaries on material evacuation rate, Surface honesty, kerf are examined. The 

boundaries like SOD, Carrier gas, Air Pressure, Type of Abrasive, Size, Mixing Ratio and so forth are engaged. Different test 

models are featured. The works dependent on determination of turn out material for machining is likewise examined in this part.  

 

This Analytical review features various kinds of observational conditions, investigation of the spaces like surface unpleasantness, 

impingement point, variety in MRR, kerf calculation, and so on, in which the AJM interaction can be viably applied. 

 

Ingulli.C.N (1967) Was The primary Person Explained in point by point about Abrasive Jet Machining and Highlighted Varies 

boundaries impact on Material Removal and Variation in MRR with change in Abrasive stream rate.  

 

Neema and Pandey (1977) proposed a condition for material evacuation rate by likening the active energy of the particles 

impinging on to crafted by disfigurement during space. 

Q = k N d3v3/2( ρa/12σy ) 

where k is a constant;  

N is the number of abrasive particles taking cut a time;  

d= the size or diameter of an abrasive particle;  

fa= the density of the abrasive material ; 

v= the velocity of the abrasive particle; and  

σy,= the  yield stress of the work material. 
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Bhattacharya (1976) concentrated on the impacts of Abrasive flow rate {AFR) and deadlock distance or standoff distance (SOD) 

on the material removal rate (MRR). They saw that MRR arrives at an ideal worth with the increment in AFR and SOD, and 

afterward falls with the expansion in these parameters. 

 

Dr.A.K.Paul &P.K.Roy(1987) Carried out the impact of transporter liquid (gaseous tension) on the MRR, AFR, and the material 

removal factor (MRF) have been explored tentatively on a native AJM set-up created in the lab. Led Experimentation on cutting 

of Porcelain with Sic grating particles at different Air pressures. Seen that MRR is expanded with expansion in grain size and 

expansion in spout measurement. The reliance of MRR on deadlock distance uncovers that MRR increments with expansion in 

SOD at a specific strain. 

 

Varma and Lal (1984) clarified about the impact of Nozzle Pressure on MRR and Effect of SOD on MRR for different Mixing 

proportions. The Variation in Pressure is unmistakably shown with the assistance of graphs. 

Finnie (1960) showed that volume of Material(Q)eroded by affecting Particles of mass M conveyed in a surge of air can be 

determined as 

 Q = Cf(ѳ) M vn, 

 Where C& n are constants  

σ s =Minimum flow stress of work material, 

 ѳ is Impingement Angle. 

Sarkar & Pandey (1980) suggested a model to calculate MRR (Q) during AJM. 

  Q = x Zd3v3/2 (ρ/12Hw)
3/4, 

Where Z is no of particles impacting per unit time,  

D is mean diameter of Abrasive grain,  

Ρ is the density,  

V is the velocity of abrasive particles, 

Hw is hardness of work material,  

X  is  a constant. 

 

Kumar An et al. (2016) introduced an original methodology for machining openings on weak material-quartz, utilizing the in-

house created miniature rough stream machine, wherein the spout is given a feed rate equivalent to the normal pace of progress of 

the workpiece thickness. The analyses are led to concentrate on the impact of this clever way to deal with the state of the 

machined opening by estimating the passageway width and leave breadth and consequently determined the shape point.  

 

El-Domiaty et al(2009) are directed the experimentation on penetrating of Glass with AJM. The grating corn meal (sand) were 

blended in with air stream in front of the spout and the rough stream rate was kept steady all through the machining system.  

 

V.K.Jain et al (2002) joined the exhibitions of AJM and ECM, named a name ECSAD. Investigations have been directed 

utilizing grating cutting apparatuses, so as to improve the capacities of the process. 

 

Lingyin etal (2001)investigated the grating abrasive machining qualities of a Glass-penetrated Alumina utilized for creation of 

all-fired dental crowns were researched utilizing a rapid dental hand piece and jewel pods with various coarseness sizes.  

 

V. S. Rajashekhar et al (2012) introduced a paper on reusing the Discarded Abrasive Particles from Abrasive Water stream 

Machining for Drilling Holes in Glass Sheet by Abrasive Jet Machining. The abrasive grains utilized in AWJM is Reused and 

tried with AJM for penetrating Glass. The method involved with Recycling can act in two cases at Nozzle passage, exit and in the 

wake of cutting in three reusing stages. 

 

N.Jaganath et al (2012) joining rough and hot air to shape a grating hot air fly. Grating hot air fly machining. The impact of air 

temperature on the material evacuation rate applied to the course of glass drawing and cutting is talked about in this article. The 

unpleasantness of machined surface is additionally investigated. It is tracked down that the Material Removal Rate (MRR) 

increments as the temperature of transporter media (air) is expanded.  
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R. Balasubramaniam et al (1999) Explained Deburring of cross-bored openings by auxiliary disintegration of a AJM plane was 

Performed and the boundaries impact on boring were identified. 

 

Morrison and Scattergood(1986) In the examination of the disintegration of 304 treated steel, noticed that the surface 

morphology of the hardened steel impacted with 37 – 270 μm rakish alumina particles were very comparative at typical and 

angled impacts. 

 

V. C. Venkatesh (1984) was Performed Parametric Studies on Abrasive Jet Machining and clarified the impact of feed rate, 

pressure, rough coarseness size, splash point, spout tip to work distance, and metal expulsion rate are accounted for.  

 

Bhaskar Chandra Kandpal et al (2011) led Experimentation on machining of Glass and Ceramics with different sorts of 

Abrasives by evolving pressure, spout tip distance on various thickness of glass plates and earthenware plates. The impact of cycle 

boundaries of contrasted and hypothetical results.  

 

El-Domiaty et al(2009) are directed the experimentation on penetrating of Glass with AJM. The grating corn meal (sand) were 

blended in with air stream in front of the spout and the rough stream rate was kept steady all through the machining system.  

R. Balasubramaniam et al (2000) concentrated on the age of edge sweep by utilizing the AJM for outer deburring. 

V.K.Jain et al (2002) joined the exhibitions of AJM and ECM, named a name ECSAD. Examinations have been directed utilizing 

rough cutting devices, so as to upgrade the abilities of the process.  

 

Park. D.S et al (2004) depicts the exhibition of miniature AJM in the miniature scoring of glass. The breadth of the opening kind 

and the width of the line-type groove are 80μm. Test results showed great execution in miniature cutting of glass; be that as it 

may, the size of machined groove expanded around 2-4μm. With the adjusting of the covering system and the pay for film wear, 

miniature AJM could be viably applied to the miniature machining of semiconductors, electronic gadgets and LCD.  

 

Lingyin et al (2001)investigated the grating machining qualities of a Glass-penetrated Alumina utilized for manufacture of all-

artistic dental crowns were examined utilizing a high velocity dental hand piece and jewel pods with various coarseness sizes. 

 

Manabu Wakuda, Yukihiko et al (2003) introduced a paper endeavors to recognize the material reaction of alumina earthenware 

production to the rough molecule sway in the AJM cycle. They utilized three sorts of business rough particles to dimple the 

sintered alumina tests, aluminum oxide (WA), silicon carbide (GC) grating, and engineered precious stone (SD) rough.  

 

Abshishek. An et al (2021) proposed an original way to deal with produce openings with serious level of cylindricity on weak 

materials utilizing Micro-Abrasive Jet Machining (μ-AJM) method. Round and hollow miniature openings are utilized as liquid 

supply in microfluidics application like lab on chip and organ on chip frameworks. The state of the openings delivered utilizing μ-

AJM is seen to be funnel shaped because of its tightened sidewalls.  

 

Kang C et al (2021) gives an investigation of manufacturing miniature dimples wanted morphology attributes utilizing miniature 

grating plane machining. Examinations are directed under various handling conditions so that shot dimples with different sizes 

and calculations could be gotten and broke down.  

 

Melentiev, R et al. (2021) concentrate on supplements a current examination by recommending a sensible shape and mechanical 

properties to the impinging molecule. We quantitatively show that a horizontal break in glass doesn't nucleate at the indenter's tip 

or the hypothetical plastic profundity, yet at a transitional profundity. This profundity can be found by executing the genuine 

molecule entrance profundity into Hill's proportion.  

 

Schaefer, L. (2021) evaluated and suggests a plan for AJM. The different parts have additionally been picked after the important 

plan appraisal methodology have been finished. The AJM model has been plan regarding the current parts.  

 

Shriyan G (2015)A model of AJM was designed, developed and fabricated to perform experimentation. In this paper drilling 

work is done on glass work piece and silicon carbide (SiC) as abrasive powder. The air pressure, abrasive size and nozzle tip 
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distance are considered as controlling parameter. The L18 Orthogonal Array based on Taguchi method of design of experiment is 

selected based on different levels of controlling parameters. 

Li et al (2008) researched the interaction that consolidated granulating with rough fly completing, the material evacuation rate 

(MRR) model in grating plane accuracy gets done with pounding wheel as limitation was explored. The material expulsion rate 

model was found to give a decent portrayal of the exploratory outcomes.  

J. B. Byiringiro et al (2012) introduced an original creation procedure of a photograph oppose veil onto 3D bended wafer for 

miniature grating plane machining (AJM) measure. In this review, the created displaying calculation for planar and non-planar 

cover models aided two ways. Design. Streamlining and essentially lessens the time needed for test examinations. 

 

P. M. Khodke et al.(2009) Examined about the work tests dissolved by AJM shows that, for fragile materials, material evacuation 

is because of a convergence and spread of breaks created by neighbouring affecting particles on the objective surface. A scientific 

model d dependent on the above perceptions.  

 

Wakuda Manabu et al (2001) portrayed a rudimentary way to deal with the portrayal of principal AJM properties for silicon 

nitride. In dimpling of the Si3N4 surface, the material eliminated was recognized by gentle wear inside the grain particles in a way 

looking like pliable conduct.  

 

Ghobeity, H. Gateau et al (2007) Explained Poor repeatability of the disintegration rate in a tension feed AJM framework was 

followed to uncontrolled variety in the grating molecule mass transition brought about by molecule pressing and nearby hole 

arrangement in the repository. 

 

V. C. Venkatesh, T. N. Goh et al (1989) announced an investigation of the consequences of machining under different 

conditions. A business AJM machine was utilized, with spouts of measurement going from 0.45 to 0.65 mm, the spout materials 

being either tungsten carbide or sapphire, the two of which have high device lives. Silicon carbide and aluminum oxide were the 

two abrasives utilized. The materials machined were glass, pottery, and electro-release machined (EDM) bites the dust steel. 

 

D. S. Srinivasu et al. (2009) researched the impact of key kinematic working boundaries (for example α-stream impingement 

point and v-fly feed rate) on the kerf calculation and its dimensional qualities. 

 

Nanda. B.K et al (2018) focuses on experimentation of K-60 alumina ceramic work piece material with silicon carbide (SiC) 

abrasives on an indigenously fabricated AJM set up basing upon pressurized power feed and fluidized bed mixing chamber 

system. The impact of three process parameters such as pressure (P), nozzle tip distance (Z) and grain size (G) on the three 

responses viz. material removal rate (W), surface roughness (Ra), and depth of cut (H) are analyzed. 

Matthew W. Chastagner (2007) Explained about the edge with a steady and exact shape is significant for profoundly focused on 

mechanical parts. This review examines the age, estimation, and meaning of edges. Grating plane machining, an adaptable 

interaction ideal for hard to-arrive at regions, is applied for edge age. The SEM micrographs AJM and edges are set up as 

displayed in Figure . Fig -SEM micrographs AJM Region and edges. 

 

 

                                                  Fig 3- SEM micrographs AJM Region and edges 

R. Balasubramaniam et al (2002) Studied on the state of the surface produced by Abrasive stream machining. They fostered a 

semi experimental condition to acquire the state of Abrasive fly machined surfaces, Effect of Various AJM input boundaries on 

the age of shapes, deburred edge span are engaged. 

T Burzynski etal (2010) Presented The time-subordinate development of a rough stream micromachined surface and depicted by 

an incomplete differential condition which is hard to tackle utilizing customary insightful or mathematical strategies.  
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R. H. M. Jafar et al (2013) introduced trial information on the impact of molecule size, speed, and approach on the Surface 

harshness of exposed directs machined in borosilicate glass utilizing AJM. Single effect tests were directed to measure the harm 

because of the singular alumina particles. In light of these perceptions, the expected area of parallel break commencement in a 

moderately straightforward scientific model from the writing was changed, and used to foresee the harshness and disintegration 

rate. 

T Burzynski et al (2012) Explained that This model allows the expectation of the surface advancement of both the cover and the 

objective at the same time, by addressing them as a cross breed and ceaseless veil target surface. 

J-H Ke et al (2011) considers on creation of another composite grating by supplanting the ordinary Abrasive particles like sic, 

Al203 can accomplish better machining and worked on surface harshness on hard weak materials. Utilization of the new 

composite grating to AJM accomplishes improvement in surface roughness.  

Dong sam park et al (2004) Established a Paper on Micro scoring of Glass utilizing Ajm .In the Micro cutting cycle the Material 

goes through in to three cycles 1)Masking 2)Abrasive Jet Machining 3) Mask eliminating and cleaning measure. An optical 

magnifying instrument is utilized to research covering results and examine machined states of the score. Essential pictures are 

caught and prepared utilizing a CCD camera and picture handling board (DT3153, Data interpretation) introduced in the PC. 

 

Review based on Optimisation techniques used 

Optimisation is an approach that is more fit for Explaining the impact of different interaction boundaries on the proficiency of 

Abrasive Jet cutting cycle. In this survey different creators are recognized and set up various Optimization models like Simulation 

models, Idea charts, Taguchi, GRG, GA and different methodologies  

 

Prasad S et al (2019) showed a multi-target improvement procedure; taking into account weighted total item evaluation 

(WASPAS) strategy toward update the machining boundaries in adjusted air rough fly machining (MAAJM) measure: infusing 

pressure, deadlock distance (SOD), and grating lattice size measure with 100 rpm rotatable worktable on Nickel 233 amalgam 

material. Three clashing objections, material removal rate (MRR), surface roughness (SR) and tighten points (Ta), separately, are 

considered simultaneously.  

 

Sreekanth D.V et al (2018) Optimization of cycle boundaries of Abrasive Jet Machining of Hastelloy C276 by RSM procedure is 

introduced. The qualities got in RSM Analysis were contrasted and the Analysis of Variance (ANOVA). Different degrees of 

trials are directed utilizing L15 symmetrical exhibit for both MRR and KERF.  

 

Paul. T et al (2019) Experiments have been finished by choosing L9 symmetrical cluster and results have been advanced with 

Taguchi device. ANOVA is utilized to recognize the huge interaction boundaries. From the outcomes got by ANOVA it has been 

discovered that the Stand-off distance is the main boundary.  

 

Bijeta Nayak, B et al (2018) This work presents a multi reaction advancement way to deal with decide the ideal cycle boundaries 

in machining of glass work pieces utilizing grating plane machining. Taguchi's L9 symmetrical exhibit is utilized to accumulate 

data in regards to the interaction with less number of test runs. Customary Taguchi approach is lacking to tackle a multi reaction 

advancement issue. To conquer this limit, weighted head part examination (WPCA) has been combined with Taguchi technique in 

the current examination.  

 

D Ciampini and M Papini (2010) A cell robot reenactment for the forecast of the size and state of veiled components coming 

about because of the rough stream miniature machining (AJM) of weak targets was introduced. The recreation permitted the 

forecast of intricate wonders, for example, veil under-carve, cover ricochet, spatial frustrating and second-strike impacts, which 

can't be promptly demonstrated utilizing scientific methods. 

 

A Ghobeity et al (2007) Models are introduced to anticipate the shape and size of veiled and exposed openings machined in glass 

and polymethymethacrylate (PMMA) utilizing grating plane micromachining (AJM). The altered model predicts entire profiles 

that concur well with the two analyses and a virtual experience. 

 

Li, HZ (2012) introduced an examination of the AJM Process for fragile materials. The examination depends on a major 

disintegration model of the strong molecule sway for fragile materials, and an as of late created model for the molecule speed in 

miniature grating plane, to shape a numerical reason for AJM measure demonstrating and enhancement. 
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U. D. Gulhane et al (2013)Conducted investigations and analysed the impact of cycle boundaries on MRR and Kerf width.The 

consequences of trials are analysed by Taguchi, Characterized the impact of Factors on MRR and Kerf by Analysis of Variance 

(ANOVA).  

 

Jagannatha et al (2012)endeavour has been made to utilize hot air as transporter media in AJM. Altered Taguchi hearty plan 

examination is utilized to decide ideal blend of interaction boundaries. The Analysis Of Variance (ANOVA) is likewise applied to 

distinguish the main factor. It tends to be tracked down that the air temperature is the main factor on Material Removal Rate 

(MRR) and Roughness of machined surface (Ra). It has been seen that there is acceptable arrangement between the anticipated 

qualities and trial upsides of improvement.  

 

Venkatarao R (2013) In his examination work, a recently evolved progressed calculation named 'instructing learning-based 

enhancement (TLBO) calculation' is applied for the cycle boundary improvement of chose current machining measures. This 

calculation is propelled by the instructing learning cycle and it works on the impact of impact of an educator on the yield of 

students in a class. The significant current machining measures distinguished for the cycle boundaries improvement in this work 

are ultrasonic machining (USM), rough fly machining (AJM)  

 

Chang He Li et al (2006) In this Paper the Metal Removal Model is explored in grating plane accuracy completing (AJPF) with 

the wheel as limitation. In the review, the material expulsion rate model was set up as indicated by machining instruments and 

machining modes from two-body to three-body measure change condition, and dynamic number of particles in granulating zone 

were determined and recreated.  

Nageshwar.K.R.V et al (2015) Experiments were conducted on Epoxy glass by Abrasive jet machining and the results were 

analyzed and optimized with Response Surface Methodology of optimization and adequacy of the model is evaluated using 

analysis of variance (ANOVA) technique. 

 

 

Fig 4 : Epoxy glass drilled by AJM66 

 

Reviews on Hybrid methods, materials and machining techniques  

 

In this segment of the audit the mix of unusual machining measures like ECM, EDM with AJM, Recycling of Abrasive particles, 

miniature cutting, concealing and so on are talked about.  

 

Tomy A. et al (2021) The current review is centered around machining and portrayal of in-house manufactured HFRC made of 

carbon and silica glass fiber utilizing Abrasive Jet Machining (AJM). Machining of openings in manufactured multidirectional 

HFRC has been done utilizing a bunch of info machining boundaries - pneumatic stress, grating coarseness size, and deadlock 

distance. The yield reactions chose for the examination are material evacuation rate, circularity, Depth Averaged Radial Overcut 

(DAROC), Taper Angle (TA), and Surface Roughness (Ra.)  

 

El Shimaa Abdelnasser et al (2016) introduced an exploratory based investigation of grating plane machining (AJM) considering 

the impact of changing interaction boundaries. A progression of penetrating tests were completed on glass workpieces utilizing 

sand as the grating powder. The impact of each interaction boundary; applied pneumatic force, stalemate distance, spout breadth, 
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molecule grain size and effect point on the machining not set in stone as far as the resultant material expulsion rate (MRR). The 

trial results uncovered that MRR was exceptionally subject to the motor energy of the rough particles, with the applied tension the 

prevailing boundary. The trial results were contrasted and a disintegration rate model recently distributed by Jafar et al.  

 

Alireza Moridi et al (2010) introduced a review on the miniature cutting of quartz precious stones utilizing a rough air stream. 

The impact of the different interaction on the major machining execution measures are dissected to give a profound 

comprehension of this micromachining system. Prescient models are then produced for quantitatively assessing the machining 

execution. The models are at last checked by an examination.  

 

M. Kantha Babu, O.V. Krishnaiah Chetty (2003) Discussed about the Recycling of Abrasive Particles with various sizes. 

Reusing prompts further breaking down. The job of fine abrasives in decrease of cutting is grounded. Henceforth reusing prompts 

the diminished profundity of cut. 

 

 

                                                   Fig 5 : SEM Photographs of Abrasive particles 

 

T Burzynski and M Papini (2011) The spatial circulation of particles inside the stream was found by utilizing an immediate 

molecule catch strategy, and was found to rely upon the spout measurement, following either a Weibull or a piecewise Weibull 

dispersion.  

 

J-H Keet al (2011) contemplates on creation of another composite, grating by supplanting the standard Abrasive particles like sic, 

Al203 can accomplish better machining and worked on surface unpleasantness on hard weak materials. Utilization of the new 

composite grating to AJM accomplishes improvement in surface harshness. 

 

Srikanth. D.V et al (2015) concentrate on features the impact of various boundaries of Abrasive stream machining like Pressure, 

SOD, Abrasive Flow Rate, on the Metal expulsion and Kerf width on Ceramic Tiles, the sort of rough molecule utilized for this 

tests is Al2O3. The trials are led by TAGUCHI technique for L9 symmetrical cluster and RSM, last contrasted and the Results of 

ANOVA utilizing STATGRAPHICS. Figure shows the effect of time and pressure of abrasive particles on drilling of Ceramic 

tile. 

 

                                        Fig 6 : Ceramic Tiles drilled by Abrasive Jet Machining 

 

Yan-Cherng LIN et al (2012) Explained about the mix of AJM and EDM as Hybrid machining. Learned with regards to An 

original mixture measure joined material evacuation components of AJM and EDM was grown at first, and afterward a 
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progression of trials were performed to decide the impacts of the machining boundaries on the machining qualities for machining 

SKD 61 prepares. 

 

Jesthi D.K (2020) present examination accentuates on the advancement of even cross breed composites, assessment of 

mechanical properties and machining of the mixture composites through grating air stream machining (AAJM). There are three 

kinds of half and half composites, for example, C2G3]S, [CG3C]S and [CG2CG]S alongside plain glass ([G]10) and carbon 

([C]10) fiber supported polymer composites manufactured by hand lay-up method. It is seen that the [CG2CG]S type cross breed 

composite has the ideal elastic and flexural strength when contrasted with different composites.  

 

Lin.Y.C et al (2015) this examination plans to investigate the impact of a created mixture cycle of grating plane machining (AJM) 

and electrical release machining (EDM) on surface changes. The suitable abrasives conveyed by high velocity gas are fused with a 

course of EDM in gas to deliver a half and half course of EDM and AJM.  

 

Bains.P.S et al (2019) Hybridized electrical release machining (PMEDM) with rough fly machining (AJM) has been completed. 

The instrument wear rate (TWR), material expulsion rate (MRR) and surface completion investigation of titanium (Ti-6Al-4V) 

have been examined. This half breed EDM has been performed with and without grating plane flushing for assessment of different 

prominent reactions, in particular MRR, TWR and SR, considering the info interaction boundaries. Copper anodes with variable 

inward opening measurement were utilized for machining of workpiece in SiCp blended dielectric liquid.  

 

Wankhade, S. H. et al (2016) an endeavor has been made to hybridize the cycles of AJM and EDM. The fitting abrasives steered 

with compacted air through the empty anode to develop the crossover cycle i.e., rough stream electric release machining 

(AJEDM), the rapid abrasives could encroach on the machined surface to eliminate the recast layer brought about by EDM 

measure. The fundamental cycle boundaries were fluctuated to investigate their belongings and exploratory outcomes show that 

AJEDM upgrades the machining productivity with better surface completion thus can fit the prerequisites of present day 

fabricating applications.  

 

Lin. Y.C et al (2018) Studies are made to research the machining qualities of a created half breed cycle of electrical release 

machining (EDM) in gas with grating plane machining (AJM). The trials concerning boundary streamlining were planned with a 

L18 symmetrical exhibit dependent on Taguchi strategy. The primary interaction boundaries like machining extremity, top 

current, beat term, gas pressure, grain size, and servo reference voltage were picked to decide their impacts on machining 

execution identifying with material expulsion rate (MRR), terminal wear rate (EWR) and surface unpleasantness (SR) for SKD 61 

device steel.  

 

Maneiah. D et al (2020) Experiments are completed by picking the standard boundaries of the framework like a remain of 

distance, feed rate, and rough stream rate. The Taguchi-based Analysis of fluctuation (ANOVA) strategy was acquainted with 

advance the AWJM (Abrasive Water Jet Machining) measure boundaries to diminish surface harshness (SR).  

 

Arantes, L. J et al (2016) joins the electrical discharge machining (EDM) with a high-pressure fly of dielectric liquid blended in 

with grating powder. The low MRR (material evacuation rate) saw on the EDM is, without a doubt, one of the main constraints of 

this interaction, particularly today, where intensity among the gigantic assortments of machining measures has accomplished a 

fantastic degree of speed and surface wrapping up. An exceptional gadget was underlying request to give and apply the high-

pressure rough fly. Cooper tube-molded apparatuses were utilized for the analyses and the machined material comprised of 

business rapid steel (AISI M2).  

 

Kolli, M et al (2021) In their current review manages the machining of half breed Al 7075/B4C/Gr composite utilizing Abrasive 

Aqua Jet Machining. The impacts of chosen input factors, i.e., water stream pressure (WJP), stalemate distance (SOD), and 

navigate speed (TS) on the exhibition qualities, to be specific shape point (TA), surface harshness (Ra), and the material expulsion 

rate (MRR) are researched. The test runs and test procedures are formed utilizing the Response Surface Methodology-Central 

Composite Design approach. Investigation of Variance (ANOVA) was utilized to analyze the impact of info factors and their 

connections with execution qualities.  

 

Liu.Z et al (2018) introduced a paper on an exact model to foresee width and profundity of miniature diverts machined in treated 

steel 304 utilizing AECJM with electrolytic arrangement of NaNO3, abrasives of Al2O3 and DC working voltage. Rough helped 

electrochemical stream machining (AECJM) is a crossover producing innovation coupling disintegration and consumption 
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simultaneously to eliminate metals. The AECJM shows an extraordinary potential in machining miniature channels at metallic 

surface.  

 

Ke.J.H et al (2012) introduced an original half breed strategy that independent attractive grating with versatility was used to 

examine machining attributes in rough fly machining. As per Taguchi technique and test results, adaptable attractive grating is 

taken on in rough fly machining not just controls the rough stream heading to improve more uniform primary handling region and 

material expulsion rate yet in addition has slip-scratch impact to acquire preferable surface harshness over conventional 

machining. 

 

CONCLUSION  

 

A broad survey of the innovative work in the AJM has been led in this paper. It was shown that AJM cycle is getting increasingly 

more consideration in the machining regions, especially for the handling of hard to-cut materials. Its special benefits over other 

ordinary and un-customary techniques settle on it another decision in the machining business. A short survey of the Experimental 

demonstrating was led in the fourth segment of this paper. It was trailed by the Analysis of different boundaries on MRR, logical 

displaying are evaluated exhaustively. The Optimization displaying, Hydride demonstrating are examined later. While these 

examinations show a decent comprehension of the cutting exhibition and the related science, the vast majority of the outcomes are 

intended for specific cutting conditions and materials. The new innovations for demonstrating like Simulation, Taguchi approach, 

and so forth are talked about. To improve the cutting presentation, number of new procedures have been investigated. These 

models were created utilizing an AJM disintegration instrument, break mechanics and energy discussion approach. A large portion 

of these models are restricted to specific cutting conditions and target materials. Likewise, they have a complex numerical 

articulation which is hard for down to earth use. Some of them incorporate obscure elements should have been dictated by other 

examination. It is inferred that more trial work is needed to completely comprehend the connection between significant AJM 

boundaries, to be specific Air pressure, spout size and shape, rough mass stream rates and cycle yield more meticulously for 

aluminum, metal, cast iron, earthenware production, copper, composites, rock, gentle steel, treated steel and titanium as the ideal 

decision of interaction boundaries is vital for acceptable cutting execution. As the Analyzing and demonstrating of impact of cycle 

boundaries are not projected totally with complete streamlining by cutting edge enhancement procedures. Stretched out research 

works are needed to study, experimentation and demonstrating of different boundaries by cutting edge Analysis and Modeling 

strategies, the impact of boundaries on AJM, Kerf attributes. To accurately choose the cycle boundaries, solid prescient numerical 

models can be produced for the profundity of cut in the AJM interaction of Various Metals. 

 

Scope of Research 

 

There is much scope of research in the AJM which can be performed by changing the nozzle design, nozzle pressure, SOD, etc. 

and Comparing the effect of various parameters on MRR on various metals like composites, ceramics, by improving the Kerf 

Characteristics, Integration of AJM with CNC, Model comparison, etc. The Optimized models can be developed by using various 

optimization techniques, and also the surface characteristic measurements are yet to be performed.  

Based on this survey it is observed that very less work is performed on super alloys like Hastelloy, Numonics and nitra alloy, 

Inconel etc. It is also noticed that  the application of advanced optimisation techniques on super alloys is a broad scope where the 

researchers can focus on.  
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