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Two-Dimensional Finite Element Analysis
on Personal Computers

Akira Kato*

(Received April 15, 1987)

Mainframe computers have been used so far for the FEM analysis, when
a precise analysis is required. This is because large memory capacity and
computing time are requested. In recent years personal computers have
become more powerful. This paper investigates the FEM analysis of two-
dimensional elastic problems on a personal computer with a 16-bit CPU (Intel
8086). Stress in a strip with a center hole or edge notches under uniform
tension was analyzed. The computing language used is Turbo Pascal
compiler. The data space in the main memory this compiler can use is limited
to 64 kbytes. Since a large stiffness matrix is necessary for a precise analysis,
the matrix cannot be made in the main memory. Thus, the matrix was stored
in a RAM disk and the method to solve the stiffness equations was improved
so that a large stiffness matrix could be handled at a high speed. Computing
time was less than 550 s and the analyzed result agreed with the results of
numerical analyses and experiments published previously. This shows that a
precise FEM analysis is possible even on personal computers and the FEM on

personal computers can be applied practically.
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— CRT Display

Printer

— Floppy Disk

Personal Computer
NEC PC-9801m2

CPU : 8086 (8MHz, Intel)

NDP : 8087 (8MHz, Intel)

Main Memory : 380 kbytes

RAM Disk : 400 kbytes

0S : CP/M-86 (Digital Research, Inc.)
Compiler : Turbo Pascal (Borland, Inc.)
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