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Effect of the MoSi,—YSZ High—emissivity Coatings on the Performance of
Thermal Insulation and Thermal Shock Resistance of Ablative Materials
Based on Silicone Rubber
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Abstract  Silicone rubber—based radiant thermal protection coating was prepared by MoSi,—YSZ filler and
characterized with ablation resistance and thermal shock resistance. Compared with traditional ablation coating, the
high—emissivity coating with MoSi,—~YSZ has an emissivity over 0. 93 in the range of 0. 3~2. 5 pm, the temperature
rise of the backboard of high—emissivity coating is reduced by 60% in static heating condition, while the temperature
rise of the thermal shock test is reduced by 30%. High—emissivity coatings exhibit hysteresis in response to
temperature due to the heat dissipation of radiation during high temperature testing, the peak temperature change rate
of the backboard is reduced by 40%. In addition, the dense oxide layer formed by MoSi, oxidation also has good
protection and self-healing properties for the inner structure, which greatly increases the stability and reliability of
the coating under high temperature conditions.
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Tab.1 Compositions of each functional layer in the
thermal protection system
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Fig. 1 The surface of the thermal protective systems

A AL T T B AR B 88 (YSZ) BLAT T ot 1 1 7 2L
B AR o, T S 2 B 5 MoSi, B R IR 7 2 1 g
FIPTHIRPERE > ARATA 25050 \SH 1 PR B4t il
1t ELA R 2 R Y SRR MoSi,—Zr0, 4, JL KT 54
FIPEMS. 1 MPa-m"#1%)] 12. 5 MPa-m", FU %5
Nl T Zr0,~MoSi, 1 )2 1T IR Y C/C B A 4 R
1773 “CHy s <44k 260 he

A SCLAREAR A R U 2 BB 3 ask 5 n e 1)
WREFYE 2 LU B RER 25 O B B T ER A 2T A1
55700 MoSi, S TCHL Y RB DR , 14 2 — P & PR 2 —
Beih R —RR S Z R BB R IR EM . RS
MBI 5 12 A 1R 2 Y B BGIR 22 e T R RN T B IR 1
e, 78 %2 A TR E R I 4R B R AR R R
SRR A A TR L
1 kI8
1.1 #HRHEE

KM ZE IR ACEERR AR TR 2 R 5 G5
K D82 10 A% T B LA AN A6 AR, 4 5 2 R F R
FERERRIES , T B A2 A i 2 18 T R AR AR g
FEREAR L , IR FIAUBR IS Uk 4 5 1k AT i 2% o BE X
AN T A AR AR 25 A R AR RS S A o A ) i) SECR
PLSE AR [ B S BE , a1 1 R 7 , 45 S g )2 By SR A
KnFE 1R,

(c) HRHHZE

Horp YSZ DAB B R e A i m (& 2) ,
PRI 1 B AR 8 A T L B e U U2 Y R R D 2R e L BR
W22 ANERTE 45 #  vT DA e e S i SR e AR, U
IREE §h 43 b JROOT A JRO02, H: 3% 30k 25 4 36 2
FR o

®2 WHAHRESKERITRE
Tab.2 Design of the test sample

' BITIRAS % /g cm™
JROO1 6 mm fR#4Z+3 mm gz 0.70
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Fig.2  Cross—sectional structure of YSZ ceramic microspheres
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Fig. 4 The mass ablation rate varies with filler content
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Fig. 6 The temperature change of the static heat flow test on

the backgrand
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Fig. 7 Comparison of the apparent morphology of JRO0O1 and JR0O02 samples in static heat flow test
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Fig. 8 XRD pattern of ablation products on the sample surface
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Fig. 9 The temperature change of the thermal vibration test and

the surface morphology after ablation

Fig. 10  The surface microscopic morphology of the JRO02 after

thermal vibration test
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