CHAPTER 1

INTRODUCTION

1.1 NON~TRADITIONAL MACHINING PROCESSES - AN OVERVIEW

Material scientists and metallurgists have developed new
malerials having higher st;ength, hardness, heat-resistence and
various other’ properties in order to cope with the needs of
various new industries such as aerospace and nuclear. For
shaping these materials, it is quite difficult to find suitable
tool and die materials and the processes for producing them.
Consequently, non—-traditional or non—conventipnal machining
processes have come into existence to deal effectivély with the
need of ltime. Though, non—-traditional machining processes came
up to tackle certain unique situations, but incourse of time,
versatility has cost their uniqueness. In conventional metal
cutting operation, it is the mechanical energy which causes
material removal by shearing. On  the >other hand, non-—
traditional machining uses various forms of energy such as
mechanical, electrical, thermal, chemical and electro—-chemical
in their direct or indirect forms. The different nontraditional
machining processes which have earned their places in industry
are Ultrasonic-ﬁachining (UsM), Abrasive Jet Machining (AJM),
Electro—chemical Machining (ECM), Chemical Machining (CHM),
Electrical Discharge Machining (EDM}, Electron Beam Machining

(EBM) , Laser Beam Machining (LBM), Plasma Arc Machining (PAM)

etc.



Comparative statements of physical barameters, process
capabilities, process economy and material applications as
given in Tables 1.1, 1.2, 1.3 and 1.4 may help one to select a

suitable non—-traditional process for a particular situation.

Tables 4.1 to 1.4 indicate that PAM and ECM require high
power for fast machining. The EBM and the LBM require high
voltages and are useful in micro drilling and cutting. The USHM
and the EDM are suitable for cavity sinking and heole drilling.
The AJM is useful for shallow pocketing. The ECM is useful for
contour machining and it can machine faster with 1low thermal
surface damage. The AJM has very low material removal rate

combined with high tool wear.

1.2 ABRASIVE JET MACHINING (AJM)

The AJM works on the principle of impact erosion by
multiple particles. As shown in the Fig.1.1, compressed aivr
from a reservior or any other carrier 3as from a storage
cylinder is made to pass through a mixing chamber where the gas
getls properly mixed up with the abrasive particles flaowing from
a container. This abrasive powder loaded gas afler passing
through a sufficiently long accelerator tube, is made lto impinge
on the work biece by holding the nozzle at 20 deg. to it
(Fig.1.1). The process criteria are greal ly influenced by the

various operating paramelters as mentioned now.

e Abrasives : composition, shape and size.
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