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The need for sound knowledge of material behaviour and processing has perhaps never been 

more important than at present. This necessity is being driven in part by the ever increasing 

number, complexity and availability of new materials and processing technologies, and also 

applications of both old and new materials. This present state of affairs is coupled with the fact 

that while the earth’s non-renewable resources are rapidly diminishing, the bourgeoning global 

population and its demands are increasing. In addition, there is heightened awareness of and 

need for environmentally friendly and sustainable practices in all facets of human activity.  

 

From the viewpoint of undergraduate education in disciplines such as Mechanical Engineering, 

Materials Engineering and Production Engineering, courses with titles such as Mechanics of 
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Materials, Metal Forming, Engineering Plasticity, Engineering Materials and suchlike form the 

basis of introduction to the area of material behaviour and processing for the student. 

Consequently, it is essential to impart to the student a sound understanding of the basics of these 

subjects, and for them to develop both awareness and appreciation of the wide field of material 

behaviour and processing, and the implications of choices made. 

 

It has been the experience of the author teaching subjects such as Metal Forming and Plasticity 

that, generally speaking, students are not keen to learn the basis of important mathematical 

equations in these areas or how they are developed from first principles. All they want is for the 

equations to be given out to them; preferably the exact formulae necessary for each problem 

should be given along with the problem. They will then simply substitute the appropriate 

numbers to obtain the “correct” answers. The author has been asked numerous times by students 

as to why they need to learn the basis of equations, when, according to them, all formulae 

necessary in a workplace will be made available to them in the form of handbooks or 

worksheets. In addition, they can obtain all necessary information from their workplace 

supervisor. 

 

In response to these comments, it has been the author’s own experience as a machinery design 

engineer following his B.E., and also as a research engineer doing mathematical modelling of 

aluminium and aluminium alloy extrusion after his Masters, that (i) there isn’t always a ready-

made handbook or source to provide all required formulae, (ii) there isn’t a correct or exact 

answer most times, but rather a range of reasonable or approximate answers, and  (iii) the 

supervisor may or may not know what formulae to use or how to do the calculations, he/she 

having been out of university for a while and having moved into more of a managerial role, is in 

fact, dependent on the fresh graduate engineer (the ex-student) to supply the appropriate 
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answers! It is in scenarios such as these that the student’s ability to understand the problem, 

approximate it (if necessary) so that it is a reasonable approximation but still simplifies the 

problem for calculation purposes, derive the necessary equation (again, even an approximate 

one) from first principles, and finally add an appropriate factor of safety to the calculated result, 

comes into the picture. This capability can be developed as the newly graduated engineer’s 

career progresses, but surely, the basics and the foundation must be laid while he/she is learning 

engineering as an undergraduate student. These skills are in addition to learning on the job, 

which includes but is not limited to, use of empirical or rule-of-thumb formulae, company or 

industry best practice principles and so on. To emphasise these points, the author would bring in 

specific examples from his own work experience during his lectures, highlighting situations 

where understanding of the principles and/or on-the-job learning was essential to solving 

problems at hand. In addition, he would also talk about current research work at appropriate 

places during the lectures, reminding students that while established knowledge is being taught 

to them, new knowledge is being created through research and experimentation. 

    

In a similar vein to learning equations from first principles, students also question the need for 

learning orthogonal or 2D drawing (when modern CAD systems work with 3D and automatically 

generate the required 2D drawings), doing laboratory experiments or learning workshop skills. 

The answer to all these questions is that the workplace of the graduate mechanical engineer is 

vast and very wide. While it is not possible to prepare them for each and every situation they 

may encounter, the intention is to cover a broad range of subjects and teach skills that would 

stand them in good stead, within the constraints of time and funding during their undergraduate 

degree. 
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To return to the main theme and conclude, the challenge for material engineering educators is 

impart to the students basic knowledge of a broad base of materials currently in use, and to 

enthuse them so that they are willing to learn for themselves beyond what is taught and handed 

out in class. The present mindset of strictly studying what is required for examination purposes 

only (all this material having been handed out during lectures), needs to change. 

 


