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Cr and Cr-Mo coatings on titanium alloy surface prepared by
iomr beam enhanced deposition
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Abstract: Cr and CrMo coatings were prepared on the substrate of Ti6Al4V alloy with multffunction ion-beam
enhanced deposition (IBED) equipment in order to improve the wear resistance of the alloy. The microstructures,
morphologies, component distributions, hardness and bonding strength of coatings were studied by X-ray diffrac-
tometer, scanning electron microscope, glow-discharge photo-electron spectroscope and micro-hardness tester, re-
spectively. The wear resistance and electrochemical corrosion properties of IBED coatings were investigated with
balFon-disk wear tester and electrochemical equipment, respectively. The results show that the denser, harder and
nanometer crystalline Cr and Cr-Mo coatings with higher bonding strength can be prepared on titanium alloy surface
by IBED method. The IBED Cr and CrMo coatings significantly improve the wear resistance of Ti alloy surface, and the
coatings have good corrosion resistance, low galvanic corrosion sensitivity and contact compatibility with titanium alloy in

solution containing CI .
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Bl 1 IBED % E /R A
Fig. 1 Sketch of IBED equipment

1 —Vacuum chamber; 2 —Vacuum pump;

3 —Specimen; 4 —Sample holder;
5 —W ater cooled target; 6 —Sputtering ion source;
7 —Mid-energy bombarding ion source;

8 —Low-energy ion source; 9 —Magnetron-sputtering target
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Fig.2 SEM micrographs of IBED coatings
(a) —Cr coating; (b) —CrMo 25 coating
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Fig.3 XRD patterns of IBED coatings
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Fig. 4 Element distribution curves of

CrMo 8.5 coating along depth direction
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Fig. 6 Variations of frication coefficients for

CrMo coatings and T C4 alloy
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Fig.7 Wear morphologies of T C4 alloy and coatings
(a) —Ti6A14V; (b) —Cr coating; (c¢) —CrMo 1.2 coating;
(d) —CrMo 8.5 coating; (e) —CrMo 25 coating; (f) —CrMo 25 coating
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Fig. 8 Potentiodanamic polarization curves of
TC4 alloy, Cr and CrMo coatings in
35% N aCl solution
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Table 1 Corrosion results of galvanic couple for

T C4 alloy and Cr, CrMo coatings

Free corrosion Average .

; : Corrosion

potential of galvanic ifsen om
Galvanic couple anodic current paan(:)dico

electrode/ density/

wV (LA » o 2) electrode

Cr coating-T C4 - 359 0.16 U niform
CrMo 1.2 coating TC4 - 169 0.44 U niform
CrMo 8.5 coating TC4 - 121 0.53 Uniform
CrMo 25 coating T C4 - 329 0.22 Uniform

Free corrosion potential of TC4 alloy is — 397 mV, corrosion envi

ronment is 3. 5% NaCl solution.
VAN
3 e

1) BT IBRYTA( IBED) 775 7] LAYE 5 Bl
RMA G 3 TH 25 IR 45 & a FE e 45 5 8U%
sk JRSTIA KL ) Cr AT CrMo &€& E, X
K EEE LN HKo.sv 20~ 30 GPa, BERET
T C4 EKA &R T R BE M 68 . Cr 52 BEH A $i B8
YEH, R HAABEIER, 1M CrMo & & )Z1X
HAPUEEH .

2) IBED Cr JERI CrMo & &2 A 5 HH R
WFI CI A/ USRS Ak 22 g mh b Be, [R5 T C4
AR A S 5k 2 Ta] A5 0 0 1 42 fok 3 ok AH 25 1
CrMo &4 JE)25 IBED Cr 240 b B A 5 4 4l
thfeds .

3) IBED JEZHA— & FHHE M RH1E, B
By ] & KT IBED T2 . 8 Cr hin A —
ERM Mo JEE CrtMo &4 B2, AU BRI
BRERE, fEN L BE R 24T R A 22 S AT A A —
SE I REMIAER .
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