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Abstract: In order to understand the anti—acceleration erosion (ablation) capability of typical nozzle throat
materials in solid rocket motor(SRM) , a simulation system of rotating overload test was designed and implement-
ed. Various kinds of experiments were conducted to investigate the anti—acceleration ablation capability of three
kinds of throat materials under 20g and 30g lateral acceleration. Results show that the erosion thickness of nozzle
throat in the acceleration direction is significantly higher than that in the non—acceleration direction, which is de-
fined as throat deviant erosion. Compared with non—acceleration region, a sharp rise in the nozzle throat’ s abla-
tion rate is observed in the acceleration region as the lateral acceleration increases. In the case studied in this pa-
per, the nozzle throat’ s erosion rate of high strength graphite in the acceleration direction is 12.43 and 20.53
times greater than those in the non—acceleration direction when the lateral acceleration reaches 20g and 30g, re-

spectively. Under high lateral acceleration, in—plane C/C composite has a better anti—acceleration ablation capa-
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bility, following C/C composite using a needled perform and high strength graphite, respectively. Furthermore,

the erosion capability of throat materials may has a fundamental change under acceleration and non—acceleration

conditions, which should be taken into account during the design of nozzle under high lateral acceleration condi-

tion.
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Fig. 3 Schematic diagram of experimental nozzle
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Table 1 Primary chemical compositions of SRM

combustion products in the combustion chamber

Species Mole concentration/(mol/kg)
H,0 3.45
Co, 0.32
OH 0.14
ALO, 2.77
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Fig. 6 Structural diagram of T705 graphite
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Fig. 7 Schematic diagram of small nozzle throat

Table 2 SRM experimental conditions for different throat
materials
SRM No. Lateral Axial Pressure/MPa  Time/s
overload/g overload/g
1# 20 18 10.98 5.05
2# 30 20 10.60 5.19
3# 20 18 9.89 5.63
4# 30 20 10.11 5.58
S5# 20 18 10.16 5.38
6# 30 20 9.77 5.64
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Table 3 Ablation results of nozzle throat

SRM No. 6,/mm 6,/mm r/(mm/s)  r/(mm/s)
1# 0.348 2.772 0.069 0.549
2# 0.285 3.088 0.055 0.595
3# 0.388 2.134 0.073 0.379
4# 0.458 2.690 0.084 0.482
5# 0.301 3.744 0.056 0.696
6# 0.243 4.980 0.043 0.883
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Fig. 8 Typical post-test results of nozzle ablation under overload conditions
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Fig. 9 Comparison of nozzle throat erosion rate between

overload and non-overload region
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