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STUDY ON IMPROVING THE MAGNETIC SHIELDING PERFORMANCE OF MAGNETICALLY SHIELDED ROOM USING
MULTI-MATERIAL TOPOROGY OPTIMIZATION WITH TIME-DOMAIN CHARACTERISTICS
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A magnetically shielded room (MSR) is installed to suppress external magnetic noise. MSR is a combination of

multilayer ferromagnetic and conductive materials, and it is well known that the multilayer structure has higher
shielding performance than the single layer structure. However, the truly optimal combination of the optimal
spacing between layers, arrangement of materials, and number of layers has not been clarified. Structural
optimization method is a method to derive the specific structure of MSR. Among structural optimization,

topology optimization can realize the search with high degree of freedom regarding magnetic structure because
the material density is set to the design variables. In addition, there are few reports of MSR optimization using TO,

which combines ferromagnetic and conductive materials, and it is possible that innovative structures that do not
depend on existing structures would be possibly derived. In this paper, MSR was optimized using the level set
method (LSM). By using the time domain adjoint variable method (TDAVM) for design sensitivity analysis,
Topology optimization considering the time-domain characteristics of electromagnetic phenomena has been

implemented. As a result, a structure with reduced magnetic energy compared to the initial structure was

obtained.
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Fig. 4. MSR analysis model.
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Fig. 11.  Magnetic flux lines in the final structure.
TABLE IlI. COMPARISON OF SIELDING EFFECTIVENESS

(@ COMPARISON OF CASE.AAND REFERENCE MODEL
(INPUT MAGNETIC FIELD IS DC)

reference | Optimized Structure
[B| [T] | 0.00085 0.0098
SE [dB] 43.0 22.1

(o) COMPARISON OF CASE.B AND REFERENCE MODEL
(INPUT MAGNETIC FIELD FREQUENCY IS 50Hz)

reference | Optimized Structure
IB| [T] | 9.94x 107! 0.00138
SE [dB] 182.0 39.2
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