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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.

Mechanical Engineering 3



PROCESS OF CAD/CAM

• 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, causing that portion to be 
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 
utilize abrasive 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
• ultrasonic Machining 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.
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• Work piece:

• Ultrasonic Machining is ideal for machining brittle non-conductive materials, 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.

Mechanical Engineering 13

https://testbook.com/physics/stress


Unit- 2 
SURFACE MODELING

14

A wire frame model consists only of edges of surfaces

or lines of intersection of surfaces but does not

contain information about the areas between the lines.

For a 3D surface model, you must define the surfaces

mathematically.

Several other surfaces, such as cylinders and
spheres, have mathematical expressions that can be 

written to describe them.
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WORKING PRINCIPLE OF AJM

• Working Principle of Abrasive Jet Machining

• The working principle of abrasive jet machining is the use of a high-speed 
stream of abrasive particles carried by a high-pressure gas or air on the 
work surface via a nozzle.

• The metal is removed due to erosion caused by abrasive particles 
impacting the work surface at high speeds.

• With each impact, small bits of material are loosened, exposing a new 
surface to the jet.

• This process is mainly employed for such machining works which are 
otherwise difficult, such as thin sections of hard metals and alloys, cutting 
of material

• which is sensitive of heat damage, producing intricate holes, deburring, 
etching, polishing etc.
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Advantages:
•Eliminates much ambiguity and non-uniqueness present in 
wireframe models by hiding lines not seen
•Renders the model for better visualization and presentation, objects
appear more realistic
•This can be used to design and analysis complex free-formed 
surfaces of ship hulls, aeroplane fuselages and bodies
•Surface properties such as roughness, color and reflectivity can be
assigned and demonstrated
Disadvantages:
•Provides no information about the inside of an object
•Curved surfaces need a fine mesh to be accurate
•Provides wrong results if mesh is too coarse
Complicated computation, depending on the number of surfaces
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FMS





The basic components of an FMS

are: workstations, material handling and

storage systems, computer control system,

and the personnel that manage and operate

the system.

The main objective of the flexible

manufacturing system (FMS) is to balance

the productivity of the production floor as

well as maintaining its flexibility.

Flexible manufacturing system











Additionally, CAQC means that a 100% inspection can be

conducted on every item being manufactured without too much

difficulty. In traditional quality control testing, it isn't possible to

test every one of the hundreds or thousands of products being

made so only a sample can be taken.

Computer-aided engineering (CAE) is the use of computer

software to simulate performance in order to improve product

designs or assist in the resolution of engineering problems for a

wide range of industries. This includes simulation, validation and

optimization of products, processes, and manufacturing tools.



Thank You..
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