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Table 1 X-ray fluorescence spectrometry analysis of titanium

alloy substrate materials

Element /% at/%
Al 7.14 12.03
Ti 89.68 85.13
\" 3.18 2.84

Totals 100.00
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Fig.1 Surface morphologies of the used titanium alloy substrate

before (a) and after (b) covered with the "activated film"

1.8

= — —
(o)} (=] e
T T T T

Intensity/ X 10* cps

e
)

480 470 460 450
Binding Energy/eV
2 BB AR K XPS Kl

Fig.2 XPS spectra of “activated film” on the surface of titanium

substrate
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Fig.3 XRD pattern of the TC4 substrate with the “activated

film”
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Fig.4 Bonding strength between the coating and titanium alloy

substrate: (a) before activating and (b) after activating
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Fig.5 SEM images of the prepared composite coating: (a) surface

and (b) cross section
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Table 2 Comparison of friction and wear properties between
the TC4, Ni-cBN composite coating with the

Ni-based sealing coating

Abradable seal

Temperature/ Counterpart
C Counterpart mass loss/mg coating mass loss/mg
TC4 11.7 1.3
300
Ni-cBN 2.5 1319.4
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Fig.6  Friction coefficients between the TC4 alloy, Ni-cBN

composite coating with the Ni-based sealing coating

ELfe/N (503 Tkg K™D Bk “gkok” 1O Mk
Z F, Ni-cBN S & H 270 53 ™R E 5 Bl i, g
BERHAE 0.1 045 2 [0, — By IR 5 PR R AR 2
0.3 LATF o AH A A B4 AT N BEHE D) AN /N R A 4
KKBEAR, AEEHZETEHEeE AR E (AT
N 59.79 Wem™ K, TG R G BRI B AR,
A B D> R S R A .

K&l 7 43 5] TC4 Al Ni-cBN & &% )2 5 4 5L B ™ i
J2 PE B B AV G 5 B S R TTE S . B 7a T LLG H,
TC4 Ff SR I AL 5 PR E) X I AF . Bl 7o KX Y
MRS iR SR B BB, W2 3R R B 3R
%, IS HA DR 57 B 4007 A I L. R
2 AT LA Y, TCA 755 B 7™ 2R B ik 72 v B 40
Ko T BRI BAG. X EEE N TS SrPiptt
BV )87, REFERUIS, HIRIZRT B I LI H AL 59 1)
J12EVERE, B RN R P, DR R R B s
Bl 7c, 7d HPEA Ni-cBN E 59821 TC4 FEHFFIER
LB PR BB L J5 R R TS . K] Te
ATCUE H, O8RS B S R, T SR
ORI 2 (MR R, XA — e PR B 7 5 5 08 2 IR B
HIBE . B 7d R R B A AT A KR S
BT 2 50 2 S BB AL B Y, AR BRI AR
HLURR I N AR TR S, BB ™ i, XAl 2
T2 J 2 T R el B (1) 2 SR DA B A FR TR Ni 28
BEH, BN BURLSGE, BTy M EEEEL G, B
T BN HA Wi AROAT B FIAR sk 1 DI g 4120, B
JE BT P 8 G TR S AR S R B R
Pefph o AEIXARLRE R, MR E ARG SRS T R
LR A

T 100 pms

K7 TC4. Ni-cBN & &4 B G F) SEM B30
Fig 7 Wear morphologies of the TC4 (a) and the corresponding Ni-based abradable seal coating (b); the Ni-cBN composite coating (c)

and the corresponding Ni-based abradable seal coating (d)
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Preparation and Characterization of Titanium Alloy Protective Coating

Liu Hao ', Chen Guangchao ', Du Lingzhong ?, Lan Hao”, Huang Chuanbing?, Wang Binli*, Zhang Huiying’, Zhang
Weigang®
(1. University of Chinese Academy of Sciences, Beijing 100049, China)
(2. Laboratory of Particle Science and Engineering, State Key Laboratory of Multiphase Complex Systems, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing 100190, China)
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Abstract: To solve the problem of friction and wear of titanium alloy blade in aero-engine compressor, we prepared a Ni-cBN composite coating
on Ti-6A1-4V (TC4) substrate with improved bonding strength by composite electroplating combined with the surface activation of the titanium
alloy processing. The friction and wear properties of the coating with the Ni-based abradable seal coating were studied by high temperature
friction and wear test, and the results were compared with the TC4 rub with Ni-based abradable seal coating. The coating was characterized by
scanning electron microscopy (SEM), X-ray diffraction (XRD), and X-ray photoelectron spectroscopy (XPS). The results show that a well
bonded composite coating on the TC4 substrate is obtained after surface activation treatment of titanium alloy substrate. The deposited Ni-cBN
composite coating exhibits a very strong grinding ability and low friction coefficient, which provides protection for the titanium alloy tips.

Key words: aero engine; titanium alloy; composite electroplating; sealing coating
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