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Optimal Design of a Contactless Sensor for Measuring Ferrous Wear Debris *

YANG Chongchong'* ,CAO Guangzhong'”" ,LI Xuejin® ,LU Piging’ ,
ZHEN Xiang’ ,CAI Yuheng’

1. College of Mechatronics and Control Engineering ,Shenzhen University ,Shenzhen 518060, China ;
2. Shenzhen Sensors Technology Key Laboratory ,Shenzhen 518060 , China
3. Shenzhen Yatai Optoelectronic Technology Co. ,Ltd ,Shenzhen 518057 ,China

Abstract; The sensitivity of ferrous wear debris sensor which adopts transform structure is generally low due to
strong flux leakage and weak coupling coefficient between the primary and the secondary windings, therefore, the
structure of the sensor needs to be modified and optimized to improve its sensitivity. Firstly the measuring principle
of this kind of contactless sensor to detect ferrous wear debris is presented. Secondly it is investigated main factors
which affect the sensitivity of the sensor using combined simulation of magnetic field and electronic field based on
finite element analysis( FEA) by ANSYS. Then optimal methods and a novel structure for the sensor are proposed.
The design and experiment results show that the volume of the optimized sensor has significantly been decreased,
and the sensitivity has obviously been increased.
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