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A Numerical Method of Equivalent Electrical Conductivity of Rough
Metal Surface at Microwave Frequency Band and Its Verification

WANG Yiran, YE Ming, GAO Fan, CHEN Xiong, HE Yongning

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A numerical method of equivalent conductivity based on a gradient model is proposed to
evaluate the effect of surface roughness on the equivalent electrical conductivity of metal surface
at microwave band and experimental verification of the method is performed. Firstly, it is based
on the gradient model of conductivity that the surface of a rough metal is equivalent to the
superposition of several smooth thin layers. Secondly, the loss and transmission characteristics of
the electromagnetic wave in each thin layer is based to calculate the total loss of the rough metal
surface and to obtain the equivalent surface conductivity. Finally, the resonant cavity with
replaceable end plate is used to measure the surface conductivities of machined brass samples with
various roughness at 8.98 GHz and 10.78 GHz, respectively. Results indicate that, the
equivalent conductivity decreases as the roughness increases for samples with RMS roughness in
the range of 0. 1-3 ym and that the theoretical predicted value of the equivalent conductivity from
the proposed numerical method has a better agreement with measurement results than that from
existing theories.
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