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MACHINE DESIGN
1. What is Machine Design?
Machine Design is the creation of new and better machines and improving the
existing ones. A new or better machine is one which is more economical in the
overall cost of production and operation. The process of design is a long and time
consuming one. From the study of existing ideas, a new idea has to be conceived.
The idea is then studied keeping in mind its commercial success and given shape
and form in the form of drawings. In the preparation of these drawings, care must
be taken of the availability of resources in money, in men and in materials
required for the successful completion of the new idea into an actual reality. In
designing a machine component, it is necessary to have a good knowledge of
many subjects such as Mathematics, Engineering Mechanics, Strength of
Materials, Theory of Machines, Workshop Processes and Engineering Drawing.
2. Explain General Procedure in Machine Design.
In designing a machine component, there is no rigid rule. The problem may be
attempted in several ways. However, the general procedure to solve a design
problem is as follows :
1. Recognition of need. First of all, make a complete statement of the problem,
indicating the need, aim or purpose for which the machine is to be designed.
2. Synthesis (Mechanisms). Select the possible mechanism or group of
mechanisms which will give the desired motion.
3. Analysis of forces. Find the forces acting on each member of the machine and
the energy transmitted by each member.
4. Material selection. Select the material best suited for each member of the
machine.

5. Design of elements (Size and Stresses). Find the size of each member of the
machine by considering the force acting on the member and the permissible
stresses for the material used. It should be kept in mind that each member should
not deflect or deform than the permissible limit.
6. Modification. Modify the size of the member to agree with the past experience
and judgment to facilitate manufacture. The modification may also be necessary
by consideration of manufacturing to reduce overall cost.
7. Detailed drawing. Draw the detailed drawing of each component and the
assembly of the machine with complete specification for the manufacturing
processes suggested.
8. Production. The component, as per the drawing, is manufactured in the
workshop.
3. Write a brief note on the design of castings?
It is one of the most important manufacturing process used in Mechanical
Engineering. The castings are obtained by remelting of ingots* in a cupola or
some other foundry furnace and then pouring this molten metal into metal or
sand moulds. The various important casting processes are as follows:
1. Sand mould casting.
2. Permanent mould casting.
3. Slush casting.
4. Die casting.
An engineer must know how to design the castings so that they can effectively
and efficiently
render the desired service and can be produced easily and economically. In order
to design a casting,
the following factors must be taken into consideration :
1. The function to be performed by the casting,

2. Soundness of the casting,
3. Strength of the casting,
4. Ease in its production,
5. Consideration for safety, and
6. Economy in production.
4. What do you understand by the term riveted joint?
A rivet is a short cylindrical bar with a head integral to it. The cylindrical portion of
the rivet is called shank or body and lower portion of shank is known as tail. The
rivets are used to make permanent fastening between the plates such as in
structural work, ship building, bridges, tanks and boiler shells. The riveted joints
are widely used for joining light metals.
5. What is the material used for rivets?
The material of the rivets must be tough and ductile. They are usually made of
steel (low carbon steel or nickel steel), brass, aluminium or copper, but when
strength and a fluid tight joint is the main consideration, then the steel rivets are
used.
The rivets for general purposes shall be manufactured from steel conforming to
the following Indian Standards :
(a) IS : 1148–1982 (Reaffirmed 1992) – Specification for hot rolled rivet bars (up to
40 mm diameter) for structural purposes; or
(b) IS : 1149–1982 (Reaffirmed 1992) – Specification for high tensile steel rivet
bars for structural purposes.
5. What do you understand by the term welded joint?
A welded joint is a permanent joint which is obtained by the fusion of the edges
of the two parts to be joined together, with or without the application of pressure
and a filler material. The heat required for the fusion of the material may be
obtained by burning of gas (in case of gas welding) or by an electric arc (in case of

electric arc welding). The latter method is extensively used because of greater
speed of welding.

