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DIGITAL COMPUTER ANALYSIS OF STATIC CONVERTER CIRCUITS 

P. J; Perera 
(Ceylon Electricity Board) 

Static converter circuit analysis presents countless difficulties, due to the non-linear characteristics of the diodes 
and thyristors present in these circuits. 

A diode or thyristor can either be conducting, or, non-conducting. For practical purposes, a linear circuit re­
presentation could be made for this, with a resistance, haying a very low value for the conducting state and a very 
high value for the non-conducting state. 

In order to make this representation, the proper states of the non-linear elements in the circuit should be known 
at every instant of time. Step by step solution of the circuit by Digital Computer enables this. From this knowedge, 
the values of the representing resistances are appropriately changed for the next step. They may have to be rechanged 
again and again, until consistency is obtained and once achieved, a further step could be advanced. 

The representations at the very beginning are arbitrarily assumed. The subsequent solutions will not depend 
on this choice. 

The solutions obtained are practically acceptable, if the step length chosen is small. The problems arising with a 
large step length are, time shining of the input voltage waveforms, improper commutations between diodes and thyris­
tors and unrealistic values necessary for holding currents of thyristors. 

This computer program was used in the design of the Direct Current Chopper, now being constructed at the 
Power Electronics Laboratory at the University of Moratuwa. 
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PERFORMANCE AT ENGINEERING EXAMINATIONS (I) 

S. Sivasegaram and V. Tnevefldran 
(Faculty of Engineering, Peradeniya) 

This paper is the first in a series dealing with the examinations at the Faculty of Engineering, Peradeniya. Jt 
presents a statistical analysis of the results of the First Examination and Parts I and II of the Final Examination held dur * 
ing the past five years or more. The existence of certain general patterns in the results is observed. Strong correla­
tions are also observed between the performances in certain subjects. The findings are discussed and possible expla­
nations based on other statistical information about the data are put forward. The paper also reviews the concept of 
'standard performance* at examinations. 
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TEACHING, RESEARCH AND INDUSTRIAL LIAISON IN PRODUCTION SCIENCE AT 

MONASH UNIVERSITY 
J. S. Gunasekera 

(Department of Mechanical Engineering, Monash University, Australia) 

This paper describes the past, present and future trends in production science activities appertaining to teaching, 
research and industry-cooperation of the Department of Mechanical Engineering at Monash University. Details on 
the departmental and course structures, staffing, student numbers, subjects and teaching methods are given; in parti­
cular the compulsory, "Workshop practice'*, ''vacation employment", "students seminars", "projects" and "authentic 
involvements** are highlighted. 
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The department has had an excellent record of research activities in some ten specific areas of mechanical 
engineering, with around 30-40 Master's students and 10-15 Ph.D. students in the department at any given time. The 
research activities in Production Science include studies of the following; Mechanics of metal cutting, Machinability 
testing, Blanking and forming of sheet metal, Extrusion, High strain rate properties of metals, Computer-aided design 
and manufacture, Industrial robots and Materials handling. 

The department has established close contacts with Australian Industry in some areas of research and develop­
ment. Industrial liaison is important for any branch of Engineering and this is particularly so for Production, Manu­
facturing or Industrial Engineering related disciplines. This is achieved through industry-based projects, consulting 
visiting lecturers, work visits, workshops and seminars, professional institution activities and conferences and travel. 

It is concluded that a correct blend of the three factors, mentioned above; i.e. teaching, research and industrial 
liaison is important for a successful Production-related division or department within a University. 
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SOME ASPECTS OF CONVENTIONAL AND FINE BLANKING 

J. S. Gunasekera 
(Department of Mechanical Engineering, Monash University, Australia) 

Conventional Blanking, which uses a punch and a die with liberal radial clearances is one of the fastest methods 
of mass production. The surface finish however, at the edge of the blanked component is rough owing to the presence 
of cracks around the periphery, and distortion of the component is shown as dishing and doming with the convex side 
towards the die. 

Fine blanking is a new technique for producing high precision blanked components with smooth crack-free 
edges, from flat stock, in a single operation. The process requires two tooling elements in addition to the conventional 
punch and die, a blank holder or stripper plate which clamps the stock material against the die, and a counter punch 
or ejector which clamps the component against the end of the punch. 

This paper reviews the two processes, and investigates the mechanism of separation of the blank from stock. 
A new slip line field solution is proposed for fine blanking, and results of some experiments carried on both conven­
tional and fine blanking are reported. The experiments were performed on blanks of high-nitrogen iron. The blank­
ing was carried out to various depths, annealed, redeformed by a further 1 % of blank thickness, aged and etched. 

It is concluded, from the results obtained, that fine blanking is a shearing fracture process, in which the edge 
cracking is prevented by the suppression of the tensile stresses normally found in conventional blanking. 
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DEVELOPMENT OF A COMPUTER-AIDED DESIGN AND MANUFACTURING SYSTEM 

FOR EXTRUSION DIES 
J. S. Gunasekera 

(Department of Mechanical Engineering, Monash Umversity, Australia) 

An interactive system of computer programmes has been developed for the design and manufacture of shaped 
extrusion dies as one part of an overall research programme into the analysis of extrusion of arbitrary shaped products 
starting from cylindrical billets. 

The system is developed on a mini-computer system equipped with three interactive graphics displays (one with 
colour), a four colour plotter and digitiser, a high speed printer, a slave copier, a paper tape reader and a punch. The 
system is developed in such a way so as to enable the designer to see the results on a graphics display and interactively 
communicate with the system in order to obtain the desired optimal design. 

The system is capable of designing complex intermediate shapes of three dimensional extrusion dies with arbi­
trary shaped exit sections. The results are displayed as orthographic, isometric or perspective projections and are used 
to produce Engineering drawings or to generate NC (Numerical Control) tapes for the subsequent manufacture of these 
dies. Although more development and research are essential, the study concludes that the computer can be effectively 
used for the design and manufacture of extrusion dies. 

Some part of this work was supported by the Harold Armstrong Memorial Fund, code 0.228. 
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