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Fig.1 XRD patterns of substrate and Cu-Cr-alloyed layer
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Fig.2 Cross-sectional (a) and surface (b) SEM morphologies

of Cu-Cr-alloyed layer
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Fig.4 Photos of antibacterial effects of the tested surfaces of
TC4 (a, b) and Cu-Cr-alloyed layer (c, d) against E.coli

and S.aureus

WIBERIRS 2 FRA i LP A UM BCR s 1B 4c. & 4d
53 93)7& Cu-Cr £ J2 X KT T % < 3 €680 6 BR 1 114
PUR AR, 1577 A L 3%0A W% - 45 R 3R W], Cu-Cr
< P AR TR T R T R < € T IR B A A AL
RERR, REFRAIEE 99%LL E.

T (K U LR R SE e IR . STHRTR Y, AE
PURRE T, UK T &M A &R AR BURAF H
(g 3 2SR O A, BUBALELR bR 2R I S
WA 2 AR & 1, WIS T2 5
MM EE R AR, ZJE AT RE S A0 E DNA 2 TS &
TR A T AR U i, AT 380 3% 1 1 R 20,

2.3 THEMSH

K 5 M 5 R A R T BE R AR A BRI
85 A & XP2EAS, B RE TR m B R, Jf
H R RBOEARRFFAE 0.321 /247 i Cu-Cr &4
WA KT, AETF IR BO L T 4E5F 2 min 2245 (K1
F, PIIEERE R H L 0.681. £, &&ilFER
THT B 45 A B 2 FE b A W SR 8 v s 9 AR U BT B

B 6a. 6b M5 Cu-Cr A 4 bR FE BE 506 5
S BTSRRI B . T UUR Y, SRR Y
TRIRFZWIR , 2o Ao I i K B IRIR FE A 27.56 um, JF5

Fig.3 Elements distribution of the Cu-Cr-alloyed layer

o 1 X AP SRR
~ 0.7
é 0.6F Cu-Cr-alloyed substrate
gm-
E 04} Substrate
503
%02
0.1 L
0 5 10 15 20
t/min
K5 M S A SR R T BRI RS I R DR R

Fig.5 Relationships of the friction coefficients of TC4 and

Cu-Cr-alloyed substrates as a function of time
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Fig.6 Surface metallographic structure of wear track of substrate

TC4 (a) and Cu-Cr-alloyed substrate (b)
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Fig.7 Surface SEM morphology of wear track of substrate TC4 (a)
and Cu-Cr-alloyed substrate (b)
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Properties of Cu-Cr-Alloyed Layer on Titanium Alloy Surface

Liu Xianpeng, Hu Langing
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The duplex treatment of plasma surface alloying with copper followed by thermal diffusion under the bombardment of glow was
carried out on Ti-6Al-4V. The antibacterial properties against Gram-negative E.coli ATCC10536 and Gram-positive S. aureus ATCC25923
of the untreated and duplex-treated alloy were investigated by a spread plate method. In addition, the wear resistance was also tested.
X-day diffraction (XRD), scanning electron microscope (SEM) and energy dispersive spectrometer (EDS) were employed to analyze the
phase structure and the elementary composition of the coatings, and the optical microscopy with 3D function was used to detect the wear
depth. The results show that the copper concentration of the alloyed surface is about 11 wt%, the chromium concentration is 13%, and the
thickness of alloyed layer is about 12 um. The alloyed surface exhibits excellent antibacterial properties against both E.coli and S.aureus.
Meanwhile, the wear resistance is improved significantly.
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