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DEFINITION AND DETERMINATION OF A NEW ACOUSTIC-STRESS
COEFFICIENT

SUN Qiang* ZHANG Zhongping®! LI Chunwang* QIAO Yanjiang* ZHAO Wenzhen'
*(Air Force Engineering University, Xi’an 710051, China)

T(The State Key Laboratory For Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract In order to establish the relationship between acousto-caustics and stress intensity factor under
plane stress condition, a new acoustic-stress coefficient—the ratio between acoustic-path difference and stress is
defined. The new coefficient is related not only to the material properties but also to the coupling medium and
the acoustic traveling path. The method and the steps to get the new coefficient are described together with the
tested results of 6061-T6 aluminum and EPTI steel. It is concluded that the new acousto-stress coefficient can
be obtained as soon as the ratio of relative change of ultrasonic longitudinal wave to the sum of the principal

stresses under plane stress condition is known.

Key words acoustic-stress coefficient, acoustic-caustics, ultrasonic longitudinal wave, stress intensity factor

(L#% 61 )

POWER SPECTRUM ANALYSIS ON THE PHASE CHANGING PROCESSES
IN TRAFFIC FLOW

LI Yan ZHU Keqin
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract To investigate the phase changing processes in traffic flow, we simulated a single lane traffic flow
using a cellular automation. By extracting the section flux data and using discrete Fourier transform method,
we made the power spectrum analysis. From the result we foundthat in the phase of jam, there exists a same
period as that of a traffic shockwave resulting from our using the periodic boundary conditions; in the phase
of heavy synchronized flow with high road occupancy, there still exists some periodic waves which are very
different from the traffic shockwave, and we could not attribute them to the periodic boundary conditions; in
the phase of free flow under low road occupancy, no periodic waves exist.

Key words traffic flow, cellular automata, phase changing, power spectrum analysis



