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Investigation on Abradability of Two Aluminum-based Seal Coatings
Under High-speed Rubbing Condition
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Abstract: Though Al-BN seal coating was widely used in the aeroengine of our country, little research work was reported on
its tribological behaviors under high-speed sliding from the point of coating mechanical properties such as harness and
cohesion strength. Therefore, taking AlSi-PHb coating as the reference object, the material properties of the two Al-based seal
coatings were compared, and meanwhile, the tribological behaviors of the two coatings coupled with titanium blades were
studied by a self-developed high-speed rubbing tester. The results show that the microstructure homogeneity and mechanical
properties of the AlSi-PHb coating are better and higher than that of the AlI-BN coating. Coating adhesion is the main wear
mechanism of the AI-BN coating, while both blade wear and coating adhesion are for AlSi-PHb coating. The two coatings
show deficiencies in the respect of abradability. Mechniacal properties have direct effect on the blade wear status. Coating with
higher mechanical properties tends to damage the blade, and otherwise coating adhesion mechanism tends to occur. The
moderate mechanical properties regulation is beneficial for the better abradability of the seal coating.
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Fig.2 Geometric dimensions of the simulated blade samples
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Table 1 Hardness, bonding strength and phase content of AI-BN
and AlSi-PHB coatings

Coating Al-BN AlSi-PHb
Hardness / HR15Y 55-65 60-70
Bonding strength / MPa 8.9 11
Metallic phase content / % 63 52
Nonmetallic phase content / % 37 48
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(a) Al-BN coating
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(b) AlSi-PHb coating

B3 SERFWEA AL-BN Fl AlSi-PHb 352 A4 AHZHZN
Fig.3 Metallographic structures of APS-sprayed Al-BN and AlSi-PHb coatings
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Table 2 Wear status of the two aluminium-based seal coatings and the titanium blades coupled with them

e . Coating wear scar Coating weigh Blade tip length Blade weigh Friction
Friction pair

length / mm change / mg change / pm change / mg process

AVE: 4338 AVE: 1360 AVE: —1304 AVE: —540

Al-BN and TA11 No firelight
472/39.4/448 145171285/ 1344 —1194/-1396 / —1322 —534 /—465 / —621
AlSi-PHb AVE: 34.7 AVE: 721 AVE: 30 AVE: 20

firelight

and TA11 32.3/35.7/36.1 716/719 /728 26/31/33 16/21/23

YT AI-BN IR 25 TALL BRI, o F AR
AR K B E I O s HAE AR
1K 400 pm AIEBL T, oA G TAE] 1304 um,
KU R R, A/ EH Y Al-BN [
TALl KiBEHIIE

XFF AISi-PHb )25 TA11 BEHER], MR
Fr ARl K B AR R Y O IR, HAH R SR
T, AISI-PHb IR 20 BE K B B B /N F Al-
BN k2

R A R R, AISI-PHB IRJZ
Mo RIS OUER B) T IR K AEI S, AT L
HeE R BB R, AISI-PHD IR25 Ti 54
T 7E R A A N R AR T R B Y EE A
RO, TR R — o B R . (EAR 5 A [
W, A S — R IR 2 RGPt
55 )5 e A PR s, B T
AR

222 WRREZWIEH

XA E, AL-BN U215 AISi-PHb V2K
IR B BN E] 4 7%, PIFPERIEE IR 2 55k
HEM A MEZREES, RO T KERN
PEIR o AR STHK, 7 O EE S AR v, 3 e A
B A BRI R, T Bl A A R 4 3 ek )
MR AE R BT b AL AR = AR B R
& SRR Y S R4, TERTIRE R
I RS . BE 4 BT 0L ALBN U2 (ZE0) (1)
BEJR K B K T AISi-PHD B2 . B4b, Al-
BN iR ZMEBRKEIFARS), XEHT Al
BN U2 7Ex Bk A T J A RS 2 o8 AN
STPTEL, B IR A2 ONES A3 i K B B I K T At R
g1, BIZEOUDRS B2 e B A s, 3 el e AR i b /&
K. T ALLBN IR)Z, AlSi-PHb IR JZ M EIR
FWAHE MR, HEFESZ X ENRA 4
TR R Rt R 1 [R) B & A AR BB BRI JZORG B, %



94 B xR T T E

2018 4F

10 mm 10 mm

(a) AI-BN (b) AlSi-PHb

[€4 AL-BN MRJz 5 AlSi-PHb U2 (1 BER 2 E 5
Fig.4 Macro graphs of wear scar on Al-BN and AlSi-PHb coatings
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Fig.5 End face and profile macro morphologies of the blade
coupled with Al-BN coating
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Fig.6 End face and profile macro morphologies of the blade
coupled with AISi-PHb coating
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Fig.7 SEM images and EDS of wear scar on Al-BN coating
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Fig.8 SEM images and EDS of counterpart blade coupled with Al-BN coating
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Fig.9 SEM images and EDS of wear scar on AlSi-PHb coating
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Fig.10 SEM images and EDS of counterpart blade coupled with AlSi-PHb coating
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