
INTRODUCTION: Presented in this work is a COMSOL 
multi-physics based design optimization of a head 
restraint motor module, which contains a BLDC motor and 
controller. The electronically controlled motor provides 
better human machine interface performance for the 
head restraint in a car seat.

RESULTS:

CONCLUSIONS: Our COMSOL based virtual product 
development environment is used to optimize the EM 
design of a car seat head restraint motor module. With 
multi-physics modeling, the link between the EM and 
thermal performance of the product was thoroughly 
studied through parametrized simulations. This virtual 
prototype based method can be used on a broad range of 
electric controlled motor products for automotive 
industry. This virtual prototype will be further developed 
with App features for acoustic, durability and other 
attributes of product to gain insight knowledge of design 
parameters to improve product quality.  
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COMSOL News 2017, 2017, 25-27Figure 3. Motor flux density and torque at rated RPM

Figure 4. Magnet, rotor iron, stator iron, and coil losses from EM analysis

Figure 1. Head restrain module and the motor with controller
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Figure 2. Parameter based permanent magnets design

Figure 5. Head restraint motor thermal analysis result
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