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Fig.1 Flowchart for the preparation of zirconium pyrophosphate-based composites

90 MiAHFIEREA - 20264E 5698 5 1710]



SN
High-Temperature Resistant Materials and Thermal Protection mlﬁiﬁﬂﬂ&ﬂ%#‘

P2 I i oo R B R £ SE 5 A M R
AT GRS, 7R R, D
BRELEE SR 1200 °C, INEET ] R
10 min, 1115 BUBFES:, AR HE
FEiho IR LW RE S I E
551.5.10.15 .20 k)5, 5 &
BRI R B AR R AN T AR A
1.2.5 Fwiraen X

%18 GB/T 1449—2005 Frifi ',
SR =05 i AR H T A R
ML XA 1.5.10.15.20 YR HAGE )
WUE A PR T i PRI L
A7 Sk 3 [ B 17 48 B A 72 1) Instron
5967 ALALSAIL , 150 ST h 80 mm x
15 mm x 4 mm, 3 R 64 mm,
TNEE EE N 2 mm/min, F4H 5 MR
R BOFYE
1.2.6 F# &%

28 GB/T 10295—2008 Frifi: 1,
R AFGEIHEATES 1.5.10,15.20 ¥k
PRS2 G MR T SR
BRI o A3 A 1 1 3t A= 7 1)
P T HFM 446 Lambda, i
FERSEH 100 mm x 100 mm x 4 mm,
127 BT ROH

R4 i v S i B o S e 2
i 8 LB A AR I B R A
PARHIEATROUIE SOOI, 465 LB 1
e 2> B A (EDS ) % 20 IR &
Bl IS ARG R o A1 1 BLEA T
R, S o ] 5 W) A P 11 Zeiss
Ultra Plus % 85, 5 f08% , 38 o #82
YEHLHE A 20 KV, XHRE S R T8 4 Ak
P, W4 R R 300 s

2 HZR5i1E
2.1 EEBREEES AW RIESRY
WIS
P 2 Sy FAkh BT S G AR R
) XRD 775t B % 18 A J5 0 5
G AEHYAR 220 ZeB, S, T 48
i E RIS YRR R 71O,
AIPO, il ZrP,0,. ZrP,0, fHAYH L
R T ERA EAREE T ZiB, FbE
B ZxO,, B J5 ZrO, 5 W 1R 3h #4 i 7

Wk SR R N A R ZiP,0, AH B,
ZrP,0, VE R —F g B () iy 4 ek, L
AR IIEIK RBOA TR, )z
o FHAE i AR R b BY - Rk
B 1 £ S AACTE SR B e R op 2 AR
FIRIERAE ,JERL AL (PO, ), 1 I fAH,
It e &I WL R 2 1) AIPO, A P22,
FET FRIHT, AT LAAS AR R A
52 A MR P B R P G A AR

* 7ZrP,0, * AIPO,
vV AI(PO,), = ZrO,
o o P S
e ZrB,

B (a.u.)

Ela

1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80
20/(°)

B2 EBiEREESSMBEARLE
Hif5H9 XRD &

Fig.2 XRD patterns of zirconium

pyrophosphate-based composite matrices
before and after heat treatment
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after high temperature treatment
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Fig.4 Test diagram and macroscopic morphology of zirconium pyrophosphate-based

composites under repeated oxyacetylene ablation
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Preparation and Study of Thermal Protection and Reusability Properties of
Fiber-Reinforced Zirconium Pyrophosphate-Based Composites

DING Jie', WU Fangyi', WANG Degang’, LIU Mengtian', ZHANG Haoyan', YANG Kang',

MA Yuzhe', DU Mengyuan'

(1. Wuhan University of Technology, Wuhan 430070, China;
2. Shenyang Aircraft Design & Research Institute, Shenyang 110035, China)

[ABSTRACT]

In this study, using ZrB,-modified phosphate slurry as the matrix and alumina fiber as the reinforcement,

fiber-reinforced zirconium pyrophosphate matrix composites were prepared by prepreg lamination, hot press curing, and

high-temperature treatment. First, the formation mechanism of zirconium pyrophosphate matrix was analyzed through

phase characterization of the composite material before and after high-temperature treatment. Second, the thermal resistance

performance and variation patterns of the composite materials under repeated heating were studied through oxy-acetylene

ablation tests and 1200 °C thermal shock tests, and the bending properties of the composites after thermal shock testing were

characterized. The results show that after undergoing 20 cycles of oxy-acetylene ablation at a heat flux of 2.4 MW/m’, the

average of linear ablation rate and mass ablation rate of the composites are 0.0009 mm/s and 0.0010 g/s. After 20 cycles

of 1200 °C thermal shock testing, the thickness change rate of the material is 1.7%, the mass change rate is 3.5%, and the

bending strength retention rate is 82.2%.

Keywords: Zirconium pyrophosphate; Alumina fiber; Reusability; Thermal protection; Flexural properties
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