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A Design Method and Its Implementation of an LED Array
Reflecting Light for On-Line Visual Ferrograph
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of Education Ministry for Modern Design and Rotor-Bearing Systems, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new reflecting light based on LED arrays is presented to solve the problem of ferro-
imaging quality that is affected by the lower-brightness and non-uniform illumination of the
original reflecting light. The new reflecting light is designed for on-line visual ferrograph
(OLVEF), and has a configuration of circular ring LED array composed with eight 0. 1 W low-
power LEDs. The theoretical and simulation analyses of uniformity illumination are used to
determine geometrical parameters, the installing positions and the range of uniform illumination
area. The irradiance distribution of the circular ring LED array is analyzed and calculated by
TracePro to validate the characteristics of uniformity illumination on the middle of wear debris
deposition zone. Experimental results show that the new reflecting light achieves a better
uniformity illumination, its irradiance distribution ranges from 130 to 150 W/m?, luminous flux
is 56. 64 Im, color rendering index is 82. 6, color temperature is 6 376 K and power is 0. 336 1 W,
The performance requirements such as lower power consumption, high-brightness and uniform
illumination have been achieved, and ferro-imaging quality is remarkably improved. The proposed

reflecting light is applicable for OLVF to observe the morphology of wear debris and to extract
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the visual feature information.
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