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INTRODUCTION
CAD is used in many applications

including automotive,

 shipbuilding,

aerospace industries,

industrial

 architectural design

2D CAD programs usually include a library of geometric images; the ability to create

Bezier curves, splines and polylines;

Among the most popular 2D CAD programs are AutoCAD, CADkey, CADDS 5,

CATIA v4 and Medusa.



Need of CAD

• The purpose of CAD is to optimize and streamline the designer's workflow, increase 
productivity, improve the quality and level of detail in the design, improve documentation 
communications and often contribute toward a manufacturing design database

• CAD helps users create designs in either 2D or 3D to visualize construction, and enables
the development, modification, and optimization of the design process.
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PROCESS OF CAD/CAM

using that portion to be

• These can be classified according to the source of energy used to generate

• such a machining action: mechanical, thermal, chemical and

• electrochemical.

• Mechanical: Erosion of the work material by a high velocity stream of

• abrasives or fluids (or both)

• Thermal: The thermal energy is applied to a very small portion of the work

• surface, causing that portion to be removed by fusion and/or vaporization of surface, ca
removed by fusion and/or vaporization of

• the material. The thermal energy is generated by conversion of electrical

• energy.

• Electrochemical: Mechanism is reverse of electroplating.

• Chemical: Most materials (metals particularly) are susceptible to chemical

• attack by certain acids or other etchants. In chemical machining, chemicals

• selectively remove material from portions of the work part, while other

• portions of the surface are protected by a mask.
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Advantages of CAD

Saves Time. The ongoing era of 

product development entails a lot of 

competition.

 Increases Productivity. Time saved 

translates directly into augmented 

productivity.

Improves AccMuecrhaaniccalyE.ngineering 5

CAD allows :

to create more accurate design

CAD replaced manual design drafting,

allowing design development,

alteration and optimization.

CAD enables engineers to craft more 

precise

designs and manipulate them virtually.



The five types are:

2D CAD (flat drawings of product)

2.5D CAD (Prismatic models) 

3D CAD (3D objects)

3D wireframe

surface modelling (skeleton like inner 

structure)

solid modelling (solid geometry)
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peripheral devices include:

 printers,

external floppy disk drives and

other data storage devices,

monitors,

 keyboards,
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APPLICATION UCMP
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Ultrasonic machining

• Ultrasonic machining is a non-conventional machining process that 
utilizeabrasive particles to remove material from the work piece

• . In this method, the tool does not directly impact the work piece, but 
rather the abrasive particles are introduced between them

• . These rigid and hard abrasive particles enable impact erosion on the 
work piece material, resembling a mode of percussion.

• The process involves using a ductile tool material to prevent brittle
fracture during the hammering action, resulting in precise material
removal and delicate machining of intricate components.
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Parts of Ultrasonic Machining
• ultrasonicMachining comprises several essential parts that work harmoniously to achieve precise 

material removal:

• Power Supply:

• The power supply, also known as a high-frequency generator or electronic oscillator, converts a 
standard electrical supply into a high-frequency electrical supply, typically ranging from 20-40 
kHz, with small vibration amplitudes in the range of microns.

• Velocity Transformer:

• The velocity transformer, or horn, amplifies and focuses the vibration of the transducer to an
intensity suitable for driving the tool, metal bronze,or mild steel.

• Tool:

• The tool, made of a ductile material, undergoes hammering or percussion using abrasive particles 
to remove material from the work piece. Tool wear and fatigue resistance are crucial, as
ultrasonic frequencies increase the hammering rate to enhance material removal.

Mechanical Engineering 12

https://testbook.com/physics/transducer


• Work piece:

• Ultrasonic Machining is ideal for machining brittle non-conductivematerials, such as engineering 
ceramics, without introducing thermal damage or residual stress. This process enables intricate 
3D shapes to be machined with precision on the work piece.
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