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EXPERIMENTAL STUDY OF PARTICLES
TRAJECTORY IN FIRING SOLID ROCKET MOTOR WITH

RTR TECHNIQUE PART
(1) ANALYSIS OF FEASIBILITY AND
EXPERIMENTAL RESULTS

Xiao Yumin He Guogiang Huang Shenghong Cai Timin

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi'an, 710072)

Abstract ; In order to understand the flow pattern in a firing SRM deeply, authors try to explore
a new way to investigate its working process by using RTR (X-ray Real-Time Radiography) along
with an advanced digital image processor and high speed motion analyzer. In this paper the authors
first give a summary about the research situation and development tendency of two-phase flow in
SRMs, and then introduce the test fundamental of RTR technique. The authors also inquire into the
feasibility on applying RTR technique to study the particle trajectory in a firing SRM combustor and
conclude that; (1) With some other auxiliary means, RTR technique can be used to measure the
particles trajectory in a two dimensional firing conbustion chamber. (2) Adequate image processing
methods and selection of particle material are the key links to successful results. Image processing will
be described in part ¥. The study on this subject will set up a new field in two-phase flow research.
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Table 1 Half-value thickness and attenuation coefficient to X-rays

Half-value thickness (mm) Attenuation coefficient
Tube voltage Fe Al Pb Cu X-ray energy Fe Al Pb Cu
100kV 2.37 15.1 1. 69 1. 5MeV 0. 37 0.132 0. 58 0. 41
150kV 4.50 18.6 | 3.50 2. OMMeV 0. 31 0. 150 0.48 0.35
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Fig. 2 Schematic diagram of test motor Fig.3 Measured particle trajectory
with RTR technique
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