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Education is n
ot the

learning of f
acts,

but training 
of the

mind to think 

and deliver.

New Definition of Manufacturing
Manufacturing is derived from Latin words 
combined as ‘manufactus’, meaning hand-
made. This definition of manufacturing was 
appropriate at the time when it was coined, 
but not anymore. The definition as given 
in many text books says manufacturing is, 
‘conversion of raw materials into finished 
goods’. This definition of manufacturing 
is better, but not adequate in today’s 

in this context, manufacturing is more of 
planning than a mere physical activity. 
Keeping this in mind; the new definition 
of manufacturing can be stated as, 
‘Manufacturing is to plan and deploy an 
optimum way of transformation of raw 
material into goods by integration of 
people, capital, processes, systems and 
enterprises to deliver products of value 
to society’.

Manufacturing Education
It is generally seen that institutes and 
universities do not move with the same 
pace as that of industrial developments 
and one can see a huge gap between 
manufacturing curriculum in our colleges 
/ universities and expectations from 
the industry. Society of Manufacturing 
Engineers has come up with four pillars 
of manufacturing, which is very relevant 
from today’s manufacturing education 
point of view. These are:
l Materials and Manufacturing Processes
l Product, Tooling and Assembly 

Engineering
l Manufacturing Systems and Operations
l Manufacturing Competitiveness

Prevailing curriculum lays too much 
emphasis on manufacturing processes, 
their description and analysis. Design 
considerations are rarely given importance 
in our curricula. It is expected that 
mechanical and manufacturing engineers 
should be introduced to the following 
three aspects of design for completeness:
l Product Design
l Process Design 
l Production Equipment and Tool Design

In addition, what is not covered and what 
the industry would like our engineers to 
know are the following aspects:
l What class of materials can be 

manufactured with a given process?
l How material properties get altered 

or can be altered using manufacturing 
processes?

l Understanding economics of 
manufacturing.

l What shapes can be realised by a 

given manufacturing process and how 
does this affect the part design?

l What are the reasons because of 
which a process can go wrong? How 
to evaluate defects in manufactured 
products using destructive and non-
destructive testing?

l How to select a manufacturing process 
for a given situation?

l Manufacturing process equipment 
selection, design and controls. 

l Tooling and work holding aspects of 
manufacturing process.

l How to evaluate the quality of parts 
manufactured by a given process?

l Process planning considerations of 
manufacturing process.

l How to model manufacturing 
processes mathematically and 
physically?

l What is the optimum way of using a 
manufacturing process?

l Environmental consequences of 
manufacturing processes.

l What is the role of automation 
(including low-cost automation) in 
manufacturing?

l Safety considerations in manufacturing 
processes.

Another vital aspect which needs 
to be added is experiential learning 
component. Major universities across 
the world try to balance theory and 
practice when it comes to education, in 
general and manufacturing education, in 
particular. Our institutes and universities 
are heavily biased towards theory with 
little experiential learning component. 

This change is possible only if 
manufacturing curricula is addressed in a 
holistic way by cross-disciplinary faculty 
and interest by the industry in sharing 
practical knowledge and offering project 
opportunities and mentorship.
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scenario. Till a few decades back any 
organisation which had capacity and 
skills to convert raw materials to finished 
products was labelled as a successful 
manufacturing firm. As competition 
grew and markets expended from local 
to global, the manufacturing scenario 
is driven due to ‘pull’ of customer and 
not due to ‘push’ by manufacturer as was 
the case a few decades back. Customer 
centric manufacturing has also led to 
high competition among manufacturing 
industries to deliver smarter products 
faster, cheaper and better.

Another major shift in manufacturing 
which can be seen is that most of the 
major manufacturing industries engage in 
very little in-house manufacturing. They 
depend on large number of suppliers who 
are geographically distributed and supply 
parts and sub-assemblies, which are then 
assembled, tested and marketed. In other 
words, manufacturing is a collaborative 
activity involving large supply chains. 
This new paradigm of manufacturing 
calls for integration of people, capital, 
processes, systems and enterprises, and 

VIEW POINT


