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ABSTRACT

The aim of the project work is to investigate the abrasive grain in MS 1.5mm thick sheet, GI 1.0mm thick
sheet and MS 2.0mm thick sheet for direct contact machining with the work piece. Here we introduced a new concept
of adding glass beads with abrasive grains (silicon dioxide) for the machining process. A 3D model of a nozzle
design was carried out for the erosion process is done in CREO software. The result shows the machining of non-
contact in the thick sheet is better than conventional machining process, H template and SRM template profile were
created.

KEY WORDS: Abrasive jet Machining (AJM), Erosion rate, Nozzle tip distance, SiO; (Silicon dioxide), Material
removal rate (MRR).

1. INTRODUCTION

Abrasive jet machining (AJM), also known as abrasive micro-blasting, pencil blasting and micro-abrasive
blasting, is an abrasive blasting machining process that uses abrasives propelled by a high velocity gas to erode
material from the work piece. Common uses include cutting heat-sensitive, brittle, thin, or hard materials.
Specifically it is used to cut intricate shapes or form specific edge shapes. Deburring operation is the main criteria in
machining operation by doing MRR, Nozzle diameter, Nozzle pressure, abrasive grain size, non-contact impact and
high velocity impact are considered. Grains are erode by applying pressure directly to the MS thick sheet.
Literature Survey: Umberto Prisco (2008), have Presented a mathematical model for a Abrasive jet machine.
Computational fluid dynamics (CFD) simulation of the formation and discharge process of an air-water flow in an
abrasive waterjet (AWJ) head is presented by Umberto Prisco & Maria Carmina D'Onofrio. According to Umberto
Prisco the ultra-high velocity flow dynamic features that could affect the features of jet, velocity, pressure variation
in different part of AWG lead and outlet.

Khan (2005), Under the view of Khan the parameters studied are nozzle tip distance(5-10mm), spray
angles(60° & 90°) and pressure’s(5 &7 bar).The main criteria for considering nozzle design which helps us to develop
a new product nozzle design with all the parameters.

Ghobeity (2007), reveal the AIJM process by solid particle erosion for micro machining process.

Srikanth (2014), According to srikanth a study to analyse the effect of extrusion pressure, material removal
rate, surface finish, concentration of grains provide as a formation to machine thick MS sheet as a model.

2. METHODOLOGY

We made a 3D model using the Micro station and CREO software so as to properly understand the steps to
be taken to manufacture and fabricate the design. The fabrication is done in the Fabrication shop with necessary
dimensions and assembled their respective design.
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Figure.1l. Methodology of abrasive jet machining process

We carried out the testing on the AJM machine. After the filling of abrasive in the container, the abrasives
enter in to the passage and reached the nozzle with the embedding compressed air through the flexible hose via FRL.
Finally the nozzle makes a required shape and holes in the work samples successfully.
Experimentation:
Abrasives: By using silicon carbide and glass beads the nozzle back pressure is avoided by changing the nozzle
diameter for concentrated of pressure in the material.

Table.1. Types of Abrasives

Abrasives Grain Sizes Application

Aluminium oxide (Al,Os) | 12, 20, 50u Good for cleaning, cutting and deburring

Silicon carbide (SiC) 25&40 Used for similar application but for hard material

Glass beads 0.6351t0 1.27mm | Gives matte finish

Dolomite 200 mesh Etching and polishing

Sodium bi carbonate 27 Cleaning, deburring and cutting of soft material
Light finishing below 50°C
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Specifications of Abrasive:
Table.2. Technical Details of Abrasive Grains

Parameter Specification
Abrasive type SiO;  (Silicon Dioxide)
Colour Colourless and transparent, with no visible bubbles or impurities

Bulk Density 1.5-1.6 g/lcm®
Specific Gravity | 2.5
Grain Shape Round/Spherical

Solubility Insoluble
Hardness 674 — 820 VK (Vikers hardness Index)
Assemble of Abrasive jet machining:
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Figure.2. Arrangement of AJM Figure.3. Nozzle Assembly
Erosion made particle with nozzle tip impinging on the work piece without loss of thermal damage on the

workpiece proves the model of non-contact inspection techniques to reduce the machining. Nozzle assembly is
shown in figure.4.

Figure.4. A design of Nozzle

3. RESULTS AND DISCUSSION
The design and manufacture of AJM was aimed to improve the limitations of the conventional machining in
to non-traditional machining. The limitations targeted by us were as follows:
e Toincrease the productivity.
e Due to AJM machining, lead time and reduced with fine grains.
e Low initial investment
After the completion of project new idea of silicon carbide and glass beads observation shows the
construction of AJM.
Sample 1 — MS 1.5mm thick sheet H-profile formation: Figure.5, shows the experimental result of 1.5mm thick
MS sheet. Where the profile is made by abrasive nozzle and also burr formation in the bottom of the MS sheet.
Abrasive impression found in the top of the work sample.

Figure.5. H- profile
Sample 2 — MS 2.0mm thick sheet Test-profile formation: Figure.6, shows the experimental result of 2.0mm thick
MS sheet. Where the profile is made by abrasive nozzle and also burr formation in the bottom of the MS sheet.
Abrasive impression found in the top of the work sample.
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Figure.6. MS 2.0mm thick sheet
Sample 3 - GI 1.0mm thick sheet S-profile formation: Figure.7, shows the experimental result of 1.0mm thick Gl
sheet. Where the profile is made by abrasive nozzle and also burr formation in the bottom of the Gl sheet. Abrasive
impression found in the top of the work sample.

Figure.7. GI 1.0mm thick sheet

4. CONCLUSION

From the result it has been observed that the output of the machining is to cut H sample, S sample and text
integer shape in materials of any hardness and brittleness material with velocity and metal removal rate on the blank
or work piece. In this new innovative methodology of cutting tools is illustrated with nozzle tip diameter to impinge
abrasive grains without heat fragmentation sample machining there is no heat generation and also no thermal damage
to the work piece. There is no direct contact between the tool and work piece. The investigations show a good
understanding of the cutting performance and metal removal rate. It is concluded that more experimental work is
required to identify the AJM parameters, namely Air pressure, Nozzle size, shape, aluminum and titanium as the
right choice of machining parameters for various AJM process. There is much scope of research in the AJM which
can be performed by changing the nozzle design, nozzle pressure.
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