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Abstract: The catalytic converter in the front part of an automobile’s exhaust system converts toxic exhaust gas into
nontoxic gas. The substrate in the central part of the converter has a circular or oval-shaped cross section and fine
lattice-shaped walls. In the canning process, the substrate is wrapped in mats and inserted into a can. During this
process, mat pressure is induced, which may cause brittle fracturing in the substrate. In this paper, a finite element
program for determining the mat pressure distribution was developed to avoid these fractures. The program was
created in Microsoft EXCEL, so the input and output procedures are relatively simple. It was assumed that the
substrate is rigid, the mat is material nonlinear, and the can is linear elastic. The can is modeled as a beam element
to resist both bending and uniform tension/compression. The number of elements is fixed to 35, and the number of
iterations, to 20. The solutions are compared to ABAQUS solutions and found to be in good agreement.
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Table 1 Input data
E 206 GPa
Can v 0.28
t 1.5 mm
ni, a 0.705e-3, 11.412
U2 Q2 1.186e-6, 25.000
Mat i3, Qs 1.511e-3, -2.183
tm 10.6 mm
gt 3.8 mm
a 40.00 mm
Substrate b 28.50 mm
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