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Development and Evaluation of Epoxy-Based

Tough Ablation-Resistant Coating

Zuo Ruilin Wang Hui Sun Weihua
(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076 )

Li Chenguang Ren Ying

Abstract A novel epoxy-based coating designated as TR-48 is developed in-house at Aerospace Research Insti-
tute of Materials & Processing Technology. This material is composed of toughened epoxy binder for durable perform-
ance and is filled with special carbonate agent for improvement of ablation resistance. The TR-48 coating is evaluated
by mechanical property testing, thermal physics property testing, ablation testing, as well as batch-stable testing. The
tensile strength is 8.7 to 11.2 MPa, elongation rate is 6. 8% to 12. 2% , mass-retained in TG analysis at 800°C is
51% ,mass-retained after 800°C ,5 min static ablation is 38% to 47% . It is also found that sinter reaction during 600
to 800°C is the main reason which makes ablation-resistance improved. Then the TR-48 is qualified by thermal testing
in a wind tunnel or under an oxygen-kerosene engine to simulate the hypersonic aerodynamic heating and exhaust ero-
sion. This material is characterized by excellent thermal protection performance and good ablation resistance.
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Tab.1 Comparison of different modified epoxy resin

400°C3E 600°CHk 800°CHE Hiffiin iR

Rl R/ % WH/% WH/ % B/ MPa /%

XU A B RNG 7 7 5 4.95  39.0
XU A R BULHE 19 12 11 4.20  28.0
AR LR 32 19 13 5.67  30.5
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Tab.2 Influence of char-stabilizing agent on epoxy’s properties

AR 400°CHE  600°CHE  800°CHE  hrffse  fiR
/% WE/% BB/ % WE/%  BE/MPa /%

0 32 19 13 5.67 30.5
30 44 29 27 8.57 41.9
60 52 40 34 9.37 27.8
90 56 45 38 13.4 33.6
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Fig.1 Influence of char-stabilizing agent on

epoxy’ s ablation state
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Tab.3 Influence of hollow sphere content on

coating’ s properties
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7/ wi% grem™ We(m-K)~! Jo(gK)™!
3 1.20-1.40 0.26-0.29 1.60-1.70

5 0.80-1.00 0.13-0.14 1.37-1.45
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Tab.4 Comparison of TR-48 with foreign coatings

w2 R/ g-em™ PER/W-(m-K)' HRE/ T (g K)TD FdIRE/MPa /% ProyaR g/ MPa 25 il 38 5/ MPa

TR-48 1.20-1.40" 0.26-0.29 1.60-1.70 8.7-11.2" 6.8-12.2" 8.7 24.1
T™MD - 0.23 1.97 5.6 3.0 4.7 13.4
% 1.37 0.43 1.46 7.6 - 13.4 -
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Fig.3 SEM photos of ablated TR-48
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Fig.4 Element content of ablated TR-48
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Fig.5 DSC-TG curve of TR-48
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