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Abstract

Welding means that metal parts are joined by melting (with or without a filler material) or
that new material is added to a metal part by melting. Welding of metal parts is an important
technology method in manufacturing processes of capstan drum for costal vessels. Thermal
stresses due to the non-uniform temperature fields during welding influence both the
fabrication and the use of the weldment. In the problem of this thermal effect, particularly it is
a well known that analysis for temperature gradient, temperature distribution, and the like
become consequence factors to a safety and a strength design. This paper analyzes the
temperature distribution of welding part in capstan drum for the inshore and costal vessels
using finite element method. At early stage of the cooling after welding processes, the abrupt
temperature gradient has been shown in vicinity of the bottom face of welding part. Therefore
it calculates the numerical value that can be applied to the optimal design of welding parts in
the shapes for capstan drum.
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Fig. 1. Schematic diagram of analysis model.
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Fig. 2. Finite element mesh and initial condi- tions
used in temperature analysis.
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Generate automatic mesh for
temperature distribution by FEM

3

Calculate average temperature of
elements and nodal points

!

Solve the simultaneous equation
systems by frontal method

!

Calculate the residual force vectors

Time increment loop

Check to see in the solution
process has converged

Fig. 3. Flow chart for temperature analysis.
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Fig. 4. Combined algorithm using tangential
stiffness and initial stiffness method.
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Fig. 5. Temperature variation according to cool-
ing time along x-direction.
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Fig. 8. Temperature contours at 40 sec after weld-
ing processes.
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Fig.9. Temperature contours at 100 sec after
welding processes.
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