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A theory for the failure probability and the tensile strength of brittle materials is developed by using the proper­
ties of flaw size distribution and the stress required to fracture an inclined crack. The expression relating the tensile 
strength to the probability of failure compares well with the extensively used empirical relationship proposed by Wei-
bull. An empirical constant used in the latter is explained in terms of a material parameter. 

The theory is extended to treat loading systems such as biaxial tensile and uniaxial compressive loading systems. 
In the latter case, where the strength is based on the assumption that a certain proportion of cracks must fail prior to the 
final fracture, the compressive strength should closely follow a normal distribution with its mean independent of volume 
and variance inversely proportional to volume. 
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DYNAMIC BALANCING OF LARGE ROTORS: A CASE STUDY 
R. Mabalinga Iyer 

(Department of Mechanical Engineering, University of Peradeniya, Peradeniya) 

Proper balancing of impellers of fans and pumps is necessary to ensure long life of the bearings. Balancing a 
newly-fabricated rotor to ensure smooth running is a frequent problem in the local industry. Dynamic balancing in­
variably requires two-plane balancing. This could be achieved by one of two methods, namely, balancing in one plane 
at a time or balancing in two planes simultaneously. Both these methods involve trial and error procedure with ex­
pensive electronic equipment. Further, these conventional balancing machines are used only for mass-produced shafts 
and rotors. 

Dynamic balancing of a large impeller of an exhaust gas fan (1.80 m diameter), fabricated at Puttalam Cement 
Works, was achieved using a locally constructed balancing machine and a stroboscope having contactor facility. 
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THE USE OF GRID STRAIN ANALYSIS IN SHEET METAL FORMING 
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This paper describes the use of a technique known as the "Grid strain analysis" for die development and process 
control in press shops. "Grid strain analysis", first proposed by Keeler (1963) and Goodwin (1968), involves etching 
a pattern of fine circles onto the sheet steel before pressing. After pressing the circles will be deformed into ellipses 
which can be measured to indicate major and minor strains produced in the component. An estimate of how close the 
metal is to fa I ure can be obtained by reference to the "Forming Limit Diagram", which is a plot of the major and minor 
strains at fracture over a wide range of conditions, from deep drawing (tension-compression) to stretch forming (tension-
tension). Failure due to wrinkling is also incorporated in the forming limit diagram as a "Wrinkling Limit Curve". 

A knowledge of how close the metal is to failure enables an estimate to be made of the criticality of the press 
forming operation. The strain values and their ratios, give valuable iruormation on the type of deformation which 
has occurred in various areas of the press component for subsequent corrective action. 

The iise of this technique has improved die design procedures, reduced reject rates and has helped to keep unit 
production costs down. 




