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Transient Ultra-high Temperature Erosion Resistance of Plasma Spray YSZ Coatings
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(Aviation Key Laboratory of Science and Technology on Advanced Corrosion and Protection for Aviation Material, Beijing In-
stitute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: Objective To study the transient ultra-high temperature erosion resistance of plasma spray YSZ coatings. Me-
thods The transient ultra-high temperature erosion test on APS YSZ coating was carried out with high temperature and high
speed flame generated high velocity oxygen fuel spraying equipment, and the impaction was simulated by feeding the alumina
particles. Then the transient ultra-high temperature erosion resistance of coating was evaluated by conventional means. The fail-
ure mechanism of the coating was investigated according to the microscopic analysis. Results Under the test condition of 3000
K and no particle addition, the steel substrate boiled after 3 s of flame erosion, while the YSZ coating with 0.6 mm thickness
was integral after 60 s of flame erosion. Under the test condition of 3000 K and particles addition, the steel substrate was im-
pacted to generate about 1 mm deep pits after 3 s of flame erosion, the YSZ coating with 0.6 mm thickness was peeled off with-
out substrate damage, and the YSZ coating with 1.0 mm thickness was still partially retained. Conclusion APS YSZ coating
with 1.0 mm thickness could protect the substrate effectively from the transient ultra-high temperature erosion at up to 3000 K.
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Table 1  Calibrated temperature by thermocouple
i AUPsUFRM)  NEE(PSI/FRM) %5 (Psi/FRM) I B§/mm b /K
R 1 160/40 120/40 120/48 100 2973 ~ 3021
REE 2 160/30 120/30 120/48 100 2483 ~ 2515
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Fig.1 YSZ Spraying Powder
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Fig.3 The surface morphology of APS YSZ coatings
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Fig.4 The surface morphology after test under different
conditions(No Al,O; particles)

YRR 1055 B TR 0.6 mm )& YSZ IR)Z Bt
A R S R ROVUE SN 5 B, ATLLE
i IR TR R BT RS, I B AR R IX
HOTtRRT . — NSO, SFRETBHR YSZ IR)Z
NWAZVUTTA, IR RWE SR AR E T AR,



34 ¥*oE KR TR

2016 4F- 06 H

AR DU 5 AR AR R DU 5 AR SE A . FEV H G R
DO AR A S BAARIAR P T AR AR A B R R R
RSP EOERZ AT AR AR R KOG TR R
3000 K, M TAEARES RS A, EE IR T ALK
Bl Pl B T 15.(2988.15 K)'7', PRLIHGIA 2 & AR A S A
RS L, PRA T KERE, FECTRZHRE .
iR IS T S & B TR YSZ IR M B E S5 a0
Bl 6 i, VA M, 55 R)E H Il TR
G

C

B5 WRJERE AR5 R TR A oL
Fig.5 The coating surface morphology after test
(No Al,0; particles)
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Fig.6 The coating section morphology after test
(No Al,0; Particles)
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Fig.7 The surface morphology after test under different
conditions(with Al,O; Particles)
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Fig.8 The surface morphology of 0.6 mm thickness YSZ coating after test ( with Al,O5 particles )
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Fig.9 The surface morphology of 1.0 mm thickness YSZ coating after test (with Al,O5 particles)
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