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A Study on the Characteristics of Stress Distribution of 3-kinds of holes on
a cantilever

K. H. Choi*, Y. S. Kwon, D. K. Hong(Mech. Eng. Dept., DAU)
H. S. Kim(Mech. & Ind. Syst. Eng. DDiv., DAU)

ABSTRACT

In this study, 3 kinds of holes (square, circular and elliptic holes) are attempted on a cantilever to reduce the
weight by 30 %. Maximum Von-Mises stresses of cantilever plate with 3 kinds of holes are investigated. For the
elliptic holes, a shape optimization is attempted to find the optimum angle of axis by rotating the axis by 10° from
50° to 120° .

From the results, it is known that the maximum stress is decreased to 0.868 MPa by rotation of the axis of
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elliptic hole and 0.26 MPa is decreased compared with the maximum stress occurred on the circular hole.
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Fig. 1 Initial design domain of cantilever plate with
three holes
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Table 1 node and element of each models
nodes elements
No hole 2028 1875
circlular holes 1527 1299
rectangular holes 1647 1413
elliptic holes 1635 1407
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Table 2. Material properties of SMAS0A

Material property Value
E(Young' modulus) 200 060 MPa
v (poisson’s ratio) 0.3
o (density) 7.959E-9 kg-s*/mm*
yeild stress 235 MPa
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Table 3 Maximum stress of cantilever plate with three
kinds of hole

Maximum Stress(MPa)
No hole 12.597
circlular holes 17.012
rectangular holes 21.548
elliptic holes 17.620
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Fig. 2 Rotation angle of elliptic hole
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Fig. 4 Stress distribution of surround circumference of

st hole
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Fig.5 Shape optimal design of cantilever plate with

three elliptic holes
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