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1 Introduction

1.1 Purpose of this Document

This document specifies the test case EM-VAL-4.1. It provides general test case information
like name and ID as well as information to the confidentiality, status, and classification of

the test case.

A detailed description of the test case is given, the purpose of the test case is defined, and the
tested features are named. Results and observations are stated and discussed. Testing results
are provided in section 4.1 for the therein mentioned LS-DYNA® version and platforms.
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2 Test Case Information

Test Case Summary

Confidentiality external use

Test Case Name TEAM Workshop Problem 3: The Bath plate
Test Case ID EM-VAL-4.1

Test Case Status Under consideration

Test Case Classification | Validation

Metadata TEAM problem

Table 1: Test Case Summary
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3 Test Case Specification

3.1 Test Case Purpose

The purpose of this test case is to analyse the EM solver’s capabilities at simulating a uniform
current (no eddy currents) circulating in a coil interacting with a conductor plate where the
full Eddy Current problem is solved.

3.2 Test Case Description

TEAM (Testing Electromagnetic Analysis Methods) represents an open international work-
ing group aiming to compare electromagnetic analysis computer codes. TEAM Workshops
are meetings of this group. A series of TEAM Workshops was started in 1986 and has been
organized in two-year rounds, each comprising a series of ”Regional” workshops and a ”Fi-
nal” Workshop, as a satellite event of the COMPUMAG Conference. The TEAM problems
consist in a list of test-problems, with precisely defined dimensions, constitutive laws of ma-
terials, excitations, etc., and each backed by a real laboratory device, on which measurements
can be made.

The TEAM 3 problem is a classic validation test case often studied ([3], [1]) and consists
of a conducting ladder, having two holes with a coil above carrying a sinusoidal current [2].
The current in the coil is considered uniform (no eddy currents) while the ladder’s induced
current diffuses through its thickness (eddy currents). Several positions of the coil were
originally studied and for this test case, we are going to focus on the case where the coil
is located above one of the holes. Figure (1) and Figure (2) show the geometry of the problem.

The main objective of this test case is to study the behavior of the magnetic field along a
line A-B that goes from (x=0, y=-55, z=0.5) mm to (x=0, y=55, z=0.5) mm (i.e along the
symetical axis of the problem in the (x,y) plane, and between the coil and the ladder in the
z direction).
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Figure 1: Coil sketch

Figure 2: Ladder sketch
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3.3 Model Description

Figure (3) and Table (2) give some information on the mesh. Table (3) gives some information
on the frequency of the coil current, its amplitude as well as the electrical conductivity of
the ladder.

Figure 3: Test case Mesh. Coil centered on hole

Model information

Ladder surface element size 2.5 (mm)

Ladder thickness element size 0.8 (mm)

Total number of Nodes (Coil and Ladder) | 9315

Total number of Solid elements (Coil and | 6912
Ladder)

Table 2: Test Case Mesh information
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Model physical parameters

Imposed current amplitude value 1260 AT
Frequency of oscillations 50 Hz
Conductivity of the ladder 32.78 1 . m

Table 3: Test Case Parameters
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4 Test Case Results

4.1 Test Case observations

On Figure (4), the current density vectors can be observed at the time (wt=0) where the
coil’s sinusoidal current has reached its peak value. The current can be seen rotating mainly
around the hole located just under the coil while a smaller portion of the current flows
around the second hole. Since the current is sinusoidal, the direction of the current flow gets
periodically inverted. Figure (5) shows the results for the magnetic field Bz amplitude at
wt=0 along the line A-B and offers a comparison with the measured results. Those measured
results extracted from [2] are shown with a precision regarding the Bz value of £0.2 mT. It
can be therefore concluded that the numerical results are in good agreement with those of
the experiment.

Figure 4: Test Case Density current vectors at peak instant
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Figure 5: Bz magnitude variation along the line A-B. Comparison between numerical (in
red) and reference experimental (in blue) values
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