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Abstract

It was used boundary element method(BEM) and analysed axisymmetric problem to solve
hydraulic cylinder for large vessel acting uniform internal pressure(25N/m?) within elastic limit.
This paper was utilized the carbon steel tubes for machine structural purposes model, inner radius
was 150mm and outer radius was 250mm, axial length was semi - infinite and the isoparametric
element was used. The important results obtained in this study were summarized as follows.

Radial, tangential and shearing stress occured the maximum stresses(48, — 20 and 3dMPa)at the
inner radius and the minimum stresses(32, —4 and 18MPa) at the outer radius of the hydraulic
cylinder for large vessel. But negative signs have meaning compressive stress and stress diminu-
tion ratio was about 0.15MPa/mm. The use of isoparametric element raised accuracy and the incre-
ment of input data lessened the error in internal point but computer run - time was incresed. The
double node was improved the internal solutions to settle discontinuity at corner and the double
exponential formula lessened error of stress value at boundary neighborhood. And then coincidence
between the analytical and exact results is found to be fairly good, showing that the proposed ana-
lytical by BEM is reliable.
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Fig. 1. The notations of boundary conditions.
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Analysis
Permissible ’ Young's ‘ Poisson’ Inner | Outer
stress modulus ratio S | Radius | Radius
(MPa) (GPa) (mm) (mm)
60.5 206 0.3 150 250
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working pressure(P) : 25N/m* unit : mm
Fig. 4. Mesh generation for BEM model of hydraulic cylinder.
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elastic material behavior

rcalculate the residual force vectorsJ

!

evaluate of displacements and stresses
of selected internal points and boundarys

olution process

result output

stop
Fig. 5. Flow chart of stress analysis for hydraulic cylinder by BEM.
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Fig. 6. 0, in axisymmetric problem calculated by single node and single exponential formula.
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Fig. 8. 6, in axisymmetric problem calculated by single node and single exponential formula.
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