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ABSTRACT

This is the study for analyzing stress of infinite plate having a circular hole with a ring
inside under uniform tension. Using theory of stress analysis compares with finite element
method. Using 4 different materials (steel, aluminum, tungsten and titanium) and varies the ratio
of inmer radius of circular ring to outer radivs of circular ring from 0.2 to 0.8 . The method of
stress analysis can break into two parts. First part is analyzing the circular ring and second part is
the Infinite plate with a hole. The condition is the displacement at outer boundary of circular ring -
must equal to the displacement at the hole of the infinite plate. We get two stress equations from
the stress function method, one for the circular ring and another for the plate. Then, we use these
equations with Hooke's law to find two strain equations which are one for circular ring and
another for infinite plate.

The result is stress concentration appears at the inner boundary of the ring at 90° and
270° if the Young's modulus of the circular ting is greater than the plate, the different of stress
concentration from two methods is less than 30 percent at the same point. In the other hand, stress

concentration appears at the hole of the infinite plate at 90° and 270° if the Young's modulus of



the circular ring is less than the Young's modulus of the infinite plate, the different of stress
concentration from two methods are less than 9 percent. The factors that effect to the stress of
infinite plate having a circular hole with a ring inside under nniform tension are the ratio of inner
radius of circular ring to outer radius of circular ring and the ratio of Young's modulus of circular
ring to that of infinite plate and ratio of poisson ratio of circular ring to that of infinite plate.
When Young's modulus of circular ring is equal to the Young's modulus of infinite plate, siress

result from the two methods are equal to Kirsh's stress equations.



