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Table 1 Composition and particle size of raw powders

Material Composition, w/% Particle size/pm
AlSi-hBN 80AI1-12Si+20hBN 16~250
AlSi-PHB 60A1-12Si+40PHB 10~124
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Table 2 Process parameters of the plasma spraying

Ar flow/ H, flow/

Material Powder feeding p/ 5/

L'min”  L'min” rate/g-min’! kW mm
AlSi-hBN 70 5 39.5 28 120
AlSi-PHB 60 7 22 28 90

Bl 1 AISi-hBN Fl AISi-PHB ™% 22 ) % W IE 55t
Fig.1 Macroscopic morphologies of AlSi-hBN (a) and AlSi-PHB

(b) seal coatings
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Fig.2 XRD patterns of AISi-hBN and AISi-PHB seal coatings
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Fig.3 Metallographs of AlSi-hBN (a) and AISi-PHB (b) seal

coatings
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Fig.4 Compressive true stress-true strain curves of AISi-hBN

and AlISi-PHB seal coatings at strain rate of 1x10™ s™!
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Table 3 Quasi-static compressive properties of AISi-hBN and
AlSi-PHB seal coatings

Material E./GPa Rn/MPa Em
AlSi-hBN 0.82 42.5 0.13
AlSi-PHB 1.06 27.8 0.13
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Fig.5 Dynamic compressive true stress-true strain curves of

AISi-hBN (a) and AlSi-PHB (b) seal coatings
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Fig.6 Relationship between compressive strength and strain rate

of AlSi-hBN (a) and AISi-PHB (b) seal coating
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Fig.7 Recycled samples of AISi-hBN (a) and AlSi-PHB (b) seal

coatings after compression tests at strain rate of 1x10™ ™
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Fig.8 Recycled samples of AlSi-hBN seal coating after compression tests at strain rates of 730 s (a), 1240 s™' (b), 1850 s (c), and

2000 s (d)
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Fig.9 Recycled samples of AlSi-PHB seal coating after compression tests at strain rates of 720 s™ (a), 920 s™' (b), 1270 s (c), and

3150 57 (d)
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and AlISi-PHB at 1360 s™ (b)
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Dynamic Compressive Behavior of Aluminum-Based Abradable Seal Coatings

Jin Chenri', Guo Dan',Yang Suyuan'?, He Shuyang'
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. National Key Laboratory of Science and Technology on Materials under Shock and Impact,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: Two kinds of aluminum-based abradable seal coatings (Al1Si-hBN and AlSi-PHB) were prepared by atmospheric plasma spraying.
XRD, OM, SEM, quasi-static and dynamic compression tests were used to research the microstructure, compressive properties under
different strain rates and relevant damage characteristics of the seal coatings. The results indicate that AlSi-hBN and AlSi-PHB seal
coatings are mainly composed of a-Al solid solution phase, eutectic Si phase, abradable second phase (hBN/PHB) and pores. No obvious
yield platform is observed on compressive true stress-true strain curves of the two coatings under both quasi-static and dynamic loading
conditions. The dynamic compressive strength of AISi-hBN coating is higher than that of AISi-PHB coating. Particles inside the coatings
are severely deformed under dynamic loading. The main damage forms are debonding and cracking at the interparticle interface as well as
initiation and propagation of cracks at the internal defects.

Key words: seal coating; dynamic compressive property; microstructure; damage characteristics
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