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Abstract

Water jet machining (WJM) is a non-traditional machining process that employs a high-velocity
water jet to cut and machine delicate and non-metallic materials. The process utilizes the erosive
force of water to remove material, making it ideal for cutting permeable nonmetals like wood, paper,
leather, and foam. Water jet machining is also used for cutting composites, stripping, deburring,
and even rock excavation. The process parameters, equipment, and applications of WJM are diverse,
making it a versatile and cost-effective alternative to traditional machining methods. However, the
high maintenance requirement, expensive equipment, and safety considerations make it less suitable
for mass production and hard, non-porous materials: Despite these challenges, WJM offers signif-
icant advantages, including the absence of heat generation; minimal burrs, and the ability to start
cutting at any point without the need for pre-drilled holes. It is also environmentally sustainable and
effective in addressing hazardous dust contamination and waste disposal issues. Overall, WJM is a
promising technology with a wide range of applications in various industries.
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3.1 Introduction

Water jet machining (WJM) is a non-traditional machining process used to cut and machine
delicate and non-metallic materials using mechanical energy.

Water jet machining employs high velocity (900 m/s, approximately Mach number 3)
water jet. When the stream strikes a workpiece, the material is removed due to the erosive
force of water. The water acts like a saw which cuts a narrow groove in the workpiece. This
process is primarily used to cut and slit permeable nonmetals like wood, paper, leather
and foam. It has also been used to cut composites and perform action like stripping and
deburring. Pulsed water jets have been used in rock excavation and machining lead and
aluminum. A variety of target material including wood, lead, leather, rubber, aluminum,
copper and steel can be cut using WJM. Cutting capability reported was at pressure up to
10,000 bar [1-5].
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