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EXPERIMENTAL DETERMINATION OF
THE PARTICLE VELOCITY AND
CONCENTRATION IN SARD AND DUST
TEST

MA Zhihong LI Yunze ZHANG Hua WANG Jun

(School of Aeronautics Science and Technology, Beijing
University of Aeronautics and Astronautics,
CAS, Beijing 100083, China)

Abstract The sand particle velocity and concentration
of solid-gas two phase flow are studied in the environmen-
tal test equipment with gravity applied on top. Using the
wind tunnel of CAREERI of CAS and applying laser dig-
ital particle imaging technology, the particle velocity and
space distribution in different sections of the sand orifice
along the wind horizontal direction is determined.

In this paper, it is shown that the particle velocity
can approach the wind velocity and the particle can just
diffuse to the whole space only in the section that is about
three meters horizontally from the sand orifice. It provides
a basis to develop the large-scale sand and dust experimen-
tal test equipment.

Key words sand and dust, environmental experiment,

DPIV, velocity vectors, concentration
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FEEDBACK CONTROL OF
CUTTING-TOOL FLUTTERS IN
MECHANICAL PROCESSES

HE Guoyi
(Institute for Adult Education, Nanchang Institute of
Aecronautical Technology, Nanchang 330034, China)

HE Guowei
(Laboratory for Nonlinear Mechanics, Institute of Mechanics,
CAS, Beijing, 100080, China)

Abstract The flutters of cutting-tools in mechanical pro-
cesses are investigated in this paper. The flutters are typ-
ically self-excited oscillations and could be described by
the well-known van der Pol equations. The analytical so-
lutions of the van der Pol equations obtained by the aver-

aging method show the mechanism of the self-oscillations.

A new strategy of linear feedback is developed to control

the flutters. The control strategy could be realized by a
delayed linear function. The analytical solutions of the

van der Pol equations with delayed linear feedback show
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that the flutters could be effectively reduced. Numerical

simulations confirm the theoretical predictions.

Key words cutting-tools, flutters, self-oscillation, feed-

back control
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