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Ablation Test of Light Weight Charring Ablators in High Enthalpy
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Abstract In future, the characteristic of reentry thermal environment is high enthalpy, high heat flux and low
pressure. In order to meet the requirements, the performance of different light weight charring ablators in high enthalpy
ablation test must be known. These kinds of tests have been carried out by using super-enthalpy arc-heater. Subse-
quently through the description of test data, the characteristics of light weight charring ablators ablated in high enthal-
py and low pressure are given. At last contrasting to the normal test with middle enthalpy,the ablative performances af-
fected by enthalpy of light weight charring ablators are detailedly analyzed. The results show that super-enthalpy arc-
heater can produce a high enthalpy and low pressure flow field stably and uniformly. The performances of light weight
charring ablators are improved in high enthalpy environment.
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Fig.1 Work mechanism of super-enthalpy arc-heater
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Fig.2  Sketch of supersonic stagnation test
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Tab.1 Sample list of high enthalpy test
75 R/ kgom™ £ /mm
1 400 27
2 500 50
3 500 50
4 500 50
5 700 50
6 700 50
7 700 27
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Fig.3 Measurement distribution of temperature
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Tab.2 Test results of heat-flux uniformity

MW wR%e  BR% ms w9 B
1 0 0 5 5.7 2.4
2 4.6 2.0 8 5.4 2.5
3 -1.0 0.5 9 -1.6 3.1
4 0.7 0.6
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1.50 kPa) ; Il (H,=60 MJ/kg,q, ., =5.60 MW/m’,p,
=2.30 kPa); IV (H, =100 MJ/kg, q, . =7.50 MW/
m’,p,=2.53 kPa)
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Tab.3 Test results of sample

loo AL AM  HFE RfE ARZ

2% Lo

RN
s
= /C  /C /€ /mm /g /s J&/mm /mm
. -7 - - 131 1.6 33.1 120 9.0 1.1
2-4 - - 136 2.3 20.9 120 8.5 2.4
I 3-5 115 - - 2.4 309 8 7.0 0.5
4-5 118 97 - 2.2 205 45 4.5 0.5
m 5-7 99 87 - 0.8 17.5 36 55 1.0
6-7 98 88 - 0.8 185 36 54 0.9
N 7-5 95 78 - 0.9 16.6 33 4.4 1.3
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Fig.5 Section plane of sample after ablation
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Tab.4 Characteristic contrast of arc-heaters
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Fig.6  Contrast of flow-field between super-enthalpy and multi-
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Tab.5 Test results of different arc-heaters

e q/10° Hy /108 p/ ty/ AL/ AM/ RALE 3R

/mm  JZ/mm

A Wem™? J-kg™' kPa C mm g

mkE 1,65 29 1.08 136 2.3 20.9 8.5 2.4
Ik 1,50 20 271 134 3.0 21.1 6.9 2.0
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