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Refined Design Method of Coating Thermal Protection Structure based on
Ablation Mechanism
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(1. China Academy of Launch Vehicle Technology, Beijing, 100076;
2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha, 410073)

Abstract: In order to achieve lightweight, low cost and refined thermal design, the refined design method of coating thermal
protection structure based on ablation mechanism is proposed. It can calculate the thickness of ablative carbon layer with using
ablation mechanism, build thermal simulation model of ablation refinement and calculat accurate thermal simulation results. The
application of this method can provide an effective and scientific theoretical analysis method for the demonstration of coating thermal

protection scheme. It can guide the design of thermal protection scheme, reduce the design cost and shorten the development period.
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Fig.1 Coating material composition
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Fig.2 Ablation model of composite surface
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Fig.3 Plate model coordinate system
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Fig.4 Solution flow chart

WA LA B R R A LER, 255 T R5IRZH
KRR E S HO B Bt , w1 S
WRIZFERRZ R, H TR <3 AR AR AL KR
Ewih 2 aH, AT RSN E
B RS AT BB R AT IR A i, R ENEIE
Ja THER MR EE S 0 AT B i 2 Bl FA TR i BE S
FE, BAKGREAT -

a) AR AR B 2 A i 2 o P LB o S5 e e
JRIEEL, FIWT R R it & B

b) MR A R A AR 4040 18 1RV ST A 4
AT PR TTARE A 5
o HH B IETHE AR, — MO B A R TR
JE e B T TR
FEAAAB Y 3 ST IR R AT 5 BT o
SIHTHIRESE

IR AT
5 HEMRRETRIE
Fig.5 Refined model building process
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Fig.6 Coating arc wind tunnel test tooling
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Tab.1 T series coating test database

Pt M HMFRTATIR E/°C T lh/oC R/ (gs™) RIMRRAS

A1 1600 280 0.06 BRI AL EF 9 1.5mm

A 112 1300 240 0.04 SRS, el 58 1 lmm
e A3 1000 190 0.03 SFEEEHT , SRk BT 1025 0.9mm
RIS A5 4 400~700 110 0.02 PHOGH, berdBk i &F3479 0.1mm

B I AT S 800 160 0.04 SEEOGIE , BRI T34 0.5mm
R %6 900 175 0.05 RO B RR AL R 279 0.8mm
A7 700~900 190 0.04 SEROGH AL B 35759 0.7mm

¢ RG24 1 8 1100 125 0.02 RO BBk AL R 2279 0.5mm
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Fig.7 Coating carbonation thickness
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Fig.8 Comparison between simulation and test
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