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UMMARY 

The problem of the distribution of stresses 

in cams and other profiled plates, when subjected to 

static load or to high speed rotation about an axis 

perpendicular to the plane of the plate, has been con 

cidered in this investigation The solution of the 

problem for a rotating circular elastic disc with or 

without concentric circular hale in well known 	the 

last two decades, solutions have been obtained for simply 

conneoted plates with simple edge profiles, e.g, triangle, 

square, ellipse etc. In these problems the boundary øond±-

tionc have been simplified to facilitate analytical mlu-

tionsm These solutions are still too c3rnplex to be 

direotly useful. The earns and other machine components, 

in general, have intricate shapes because they are 

designed on the basis of kinematic requirements. In 

practice, since they are mounted on a shaft, they cannot 

Q treated an simply connected Moreover boundry condi-

tions are more complex Von assumed in the reported 

analytical solutions 

Therefore numerical and experimental techniques 

have been used in this investigation on plates of arbi-

trary shape subjected to various boundary conditions.. 

As in other cases, we consider the problem in the domain 

of linear elasticiity. The numerical technique used. is 
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the finite element method.. ve have used two dimensional 

square and triangular elements and followed Plan's hybrid 
element eppr'oaeh. A computer program has been developed 

and tested on profiles for which analytical solutions are 

available, e.g., a rotating circular disc The mesh has 

been refined near the centre in order to obtain more 

detailed distribution of the stresses in that region. 

Next we have considered the cave of an elliptical plate 

for which the analytical results were given by Mitchell 

and warren (4A), using Muskhelishvii's complex variables 

technique Again a computer program was developed to 

solve some cases using the equations given by Mitchell and 

arren. In all cares the fnite element solutions agree 

well with the analytical solutions, Aince the finite 

element computer program is for general profile and 

boundary conditions, the numerical solutions for the 

following canes have been obtained and plotted in con-

venient forms: 

1. eccentric solid disc, 
2. elliptical plate having a circular hole in the 

centre, 
3. eccentric discs mounted on a rigid and loose 

shafts, 
4. tangent cam with a hole and a key-slot. 

Similarly we have considered the stresses in the 

cam duo to rotational acceleration which in of great practi-

cal importance* This aspect of the problem has completely 

escaped the notice of the previous investigators in this 



V 

field. Finally we have considered the problem of cam of 

a common shape, e.g., a tangent cam with a key-clot for 

which the combined itrecs distribution duo to oblique 

static load at its tip, uniform rotation and acceleration 

has been obtained. 

The numerical solutions for stresses due to uniform 

rotation have been supplemented by experiemental investi-

gations. The tFrozen Strosst oven and a rotation arrange-

ment were Specially disigned and fabricated for this purpose 

Since the type of constraints at the inner boundary influen-

oar greatly the distribution of stresses around the hole, 

we have examined different constraints at the inner boundary 

oxporimsrLt ally. 

This analysis is intended to be useful in the design 

of cams and other rotating components since it gives infor-

mation about the magnitude and location of maximum shear 

or principal stresses. One can also determine the maximum 

speed beyond which, when rotated, the components are deformed 

plaiticstly. The information about the direction of princi-

pal stresses in needed for providing proper stiffnerc or 

reinforcements whenever required. 
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