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[ Abstract] Nano-structure zirconia was doped with a certain amount of two kinds of inorganic ablative material
silica and copper. Then thermal protective composite coating was prepared on TC4-matrix by air plasma spraying. Abla-
tive thermal protection test was simulated by plasma torch. Phase, microstructure and distribution of compositon were
charactered by some test means such as XRD, SEM and EMPA. The results show that ablative thermal protection oc-
curres in evidence on the surface of composite coating, but liquidation only appeares inside coating. As a whole, thermal
protection capability of composite coating is superior to that of single PYSZ coating. Average bond strength of composite
coating is 47. 7Mpa.

[Key words] Air plasma spraying; Thermal barrier and ablation; Property of thermal protection; Compsite coat-

ing; Nano material; Inorganic ablative material
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Figure 1 SEM micrograph of agglomerated powder
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Table 1 Process parameters of air plasma spraying
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Figure 2 X-ray diffraction of composite powder
and coatings before and after ablation
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Figure 3 Morphology of coatings before ablation
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Figure 4 Morphology of coatings after ablation
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Figure 5 Surface distribution of coatings
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Figure 6 Ultraviolet spectrum of anti-oxidant
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Figure 7 Infrared spectrum of copper powder and anti-oxidant

350.0

V4
2.7 BiELHLE

MR R B G RAEN , 2EK IR, B AL 7T 540 Z [E LA
Bohr s &AM — R R BN B G Y. ZHREWEREE,
AE T BRI R —E R AR, TR R RE A5 5%
SN B R M, BRI R R A, HiXK ST
AMEEAEA, S THEE RS, S 5 &R PuE
Y BESR A RE R 22 AR/, o T AT ATE TXRE SR [B) 52 5 M 2 , S A i
TR — A% HESE ) 5 R IE B, T AKR B 5 5 K S AT R4 o

3 5 i®

1) EABBRTAABLERERELE, Bl - SE#
Wk EL;

2) Bl B AR AL BRRUR 4 3 Bk BE FR BE RO I, &2
R K AR R RN 1% ,IREH 60°C

3) Mt ERBR IR & B A M FE 5% H,S0,.5% NaOH F
5% NaCl ¥R B BB BBk

4) B EALHLEE R B EAL R ZEH M RETE R — 2R E P
B FENEC A YR, R4 T S AR a B, (B AR a4 5
B,

[ 8 % x & ]
[1] ZFM, L. FEEEE PRI E-EDTA 7356068k ([T]. i
TR ,2005, (1) :67-68
[2] ZEIER,XHE, EEE. SRR B A B[], %
BTl ,2004,34(1) :16-18

e A A e O A e I I O S O A A A U U O

(E#F 4 7W)
WERINRIRE o (Hid & U S BOFLBR S K, In bR 8L i 4E fef
51 R, BPEKREBRT 20, # Co WIMARZEH, ATHEHR
EHR KRS R MICE, TWE, B RIFBENE R
8 Cu AIFERL A T RAEBIETEAR , (AR R R KR . WIRE
SARERNASRE , RZ B RN R @R E NI
B, X R E NS ST RRE SN HRHAMIIME &, &
BEHER—ERINERE Cu, TTHHEE NS B S S NiCrALY, 55 5
TR PHERE Co TREE G RETRESER , HEER
BERKI

R3 EARESE—RENGEREE MPa
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