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To deliver "driving pleasure" and "excellent environment and safety performance" to all custom-
ers, Mazda set a strategy of the step-by-step application of electric devises. For functional improve-
ment of vehicles, multiple numbers of conceptual designs are proposed in general, but as systems
with complicated interactions require a huge number of subsidiary studies, preliminary studies of
all the effects with high precision are very difficult.

Accordingly, we are establishing the data base which preliminary calculates a huge amount of
expected performances generated by various combinations of hardware with control strategies and
instantly presents the optimal spec-combination for a requirement. This time, high-speed imple-
mentation of dynamic-characteristic computation in vehicle driving was succeeded under the elec-
tricity conditions maximizing the efficiency of Interior Permanent Magnet (IPM) motor at a con-
stant voltage and temperature. By incorporating the computation in the cycloid type automatic

computation, quantitative studies beyond human capability became possible as well as simultane-

ous verifications of multiple performance indexes. The outline of the study is reported as follows.
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Database

Fig. 1 modeFRONTIER Work Flow Example
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Table 1 Calculation System Specifications
PRIPOST Windows, 64Bit, Intel Xeon 1 CPU Dual Core, 8GB
PC RAM/Core, 3GHz

Calculations |Linux, Intel Xeon 32 CPU Quad core, 4GB
server RAM/Core, 2.93GHz

Storage Temporary area: 500GB, Database area: 4TB
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(a) Adaptive meshing method

(b) Fixed meshing method
Fig. 3 Comparison of Motor’s FEM Mesh of Adaptive
Method and Fixed Method
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Fig. 4 Calculation Workflow of Motor Characteristics

Extraction of dynamic characteristics
and efficiency map
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Fig. 8 Pareto Optimal Solutions Plot Sample
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