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Fig. 1 Schematic diagram of the experimental setup (all dimensions in mm)
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On the Plane Stress Measurement Method
Based on Terahertz Spectroscopy

ZHANG Xu', WANG Shi-bin', LI Lin-an', WANG Zhi-yong', HAN Jia-guang®
(1. Tianjin Key Laboratory of Modern Engineering Mechanics, Mechanics Department, School of Mechanical Engineering, Tianjin
300072, China; 2. Center for Terahertz Waves and College of Precision Instrument and Optoelectronics Engineering, Tianjin University,

Tianjin 300072, China)

Abstract: In this paper., a plane stress state measurement method based on terahertz spectroscopy
technique is proposed. This method introduces polarizer and analyzer into traditional terahertz time-
domain spectroscopy (THz-TDS) system, then implements terahertz pulse polarization control. Using
this experimental system, quantitative relation between the stress applied to specimen and the phase
delay of terahertz wave penetrating specimen can be established, and data processing method for three
stress parameters calculation in plane stress based on experimentally obtained terahertz wave phase
delay is proposed. Compareson between the experimantal results from above-mentioned method and
the results from strain-gauge measurement shows that both methods agree with each other, which
validates the reasonablity and reliability of proposed method.

Keywords: terahertz spectroscopy system; phase change; stress component



