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Study of experimental method for ablation of
insulator of SRM with high acceleration
( Convergent tube experimental method

LI Jiang, HE Guo-qgiang, CHEN Jian, LIU Yang, LOU Yong chun

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

Abstract: The key

technique to the investigation of ablation characteristic of the insulators of solid rocket motor with high ac-

celeration is to develop a method to produce high concentration particles stream. A convergent tube experimental method was devel

oped based on the previous principle experiments. A convergent tube test facility was designed to demonstrate this method. Three-di-
mensional two phase numerical simulations were carried to compare the particles distributions of this test facility and the solid rocket
motor with high acceleration. Numerical results showed that high concentration particles distribution in test facility was similar to that
in the chamber of rocket motor with 40g longitudinal and lateral accelerations. Ablation experiments of six kinds of insulator were car
ried in this convergent tube facility. The experimental results showed that a cavity was formed on the surface of insulator due to the
erosion of high concentration particles stream. This phenomenon indicated that erosion of particles has a strong influence on the insu-
lator ablation. The location of cavity accorded with the location of the highest concentration of particles of numerical results.
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Fig. 1 Ablation test facility with convergence tube
1) Grain: 2) Chamber: 3) Ignitor; 4)Trap: 5) Convergent tube;
6) Transition flange: 7)Test section; 8) Sample: 9) Nozzle
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Fig.2 Concentration distribution of particles
in chamber with 40g longitudinal and
lateral accelerations
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Table 1 Ablation data of insulators

. Chamber Ablation |X coordinate of maximum|Maximum ablation
Hmple pressure/ MPa | time/s ablation rate/mm rate/ (mmy's)

A 5.0 3.75 40 L

B 5.5 3.70 35 1. 71

C 6.0 3. 65 40 1.61

D 5.7 3.70 40 1.45

E 6.0 3.55 30 1.77

¥ 5.5 3.75 45 1.53
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Fig. 3 Concentration distribution of
particles in test facility
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Fig. 4 Left thickness of sample
B after ablation
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