AR FaTH HIW
<172 - SURFACE TECHNOLOGY 2018 43 A

Bkt ST Ti Bl AZ91 8% & & B § 4 5E /Y R510

=, By, K&
(KBAELUSSERNSR, K& 130011)

 OE: Bed @K@y Ti B S AZ91 462 0at ek, ik i BRI R AZ91 B4
AR Ti B, ARk AES-F 7R bnl 2 SR M ERE, ARTHBMENEERL KK
R Em I, oM R BRSSO BN G A ak . B IR B RIS AT AT R ARG AT B AL, R
JSM-670IF 3% & 5+ 7 424 &, F LB LM w9 AP X AR B3 )G 69 2 @ . R 3 e AL AR AL i &)X K 2 A7
PIXAF QAR W £k, T FIE L dt B ARAE 71, SR @i AR AT RS 7 R &0 Ti B Ae AZ91 464k
AR N SR R £, HRAET R A 6 min BY, BEAZESAE A R, RS TR AL, Prdl &R
ARG E S A 4 min, AZ91 46441 Ti e B AR, Hikw ik, Beeiiftg, &8 1A
FEYE RS 7 B4R Ti AR 3 T AZO1 42w it B at ik b 4

KR AZ91 44, BB, BARWRA; AR

FESES: TG1744 XEAARIRED: A XEHS: 1001-3660(2018)03-0172-04

DOI: 10.16490/j.cnki.issn.1001-3660.2018.03.028

Effects of Magnetron Sputtering Ti Films on Wear Resistance and
Corrosion Resistance of AZ91 Magnesium Alloy
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(Changchun Automobile Industry Institute, Changchun 130011, China)

ABSTRACT: The work aims to improve wear resistance of AZ91 magnesium alloy by plating Ti films. Ti films were plated on
AZ91 magnesium alloy in the method of DC magnetron sputtering. Adhesive strength of the films was measured on an electron-
ic universal tester in the method of tensile experiment, film-substrate interface morphology was observed with an atomic force
microscope (AFM), and film-substrate binding capacity was analyzed provided with different sputtering parameters. Wear resis-
tance of the two samples was analyzed by performing wet friction experiment. Surface morphology of the two worn samples
was observed with JsM-6701F cold field emission SEM. Polarization curves of the two samples were measured with polarization
curve testing device to determine corrosion resistance. Binding capacity between the Ti films prepared in the method of DC
magnetron sputtering and AZ91 magnesium alloy substrate related to sputtering duration. The film-substrate binding capacity
was the best when the sputtering duration was 6 min. Allowing for other two parameters, it should take 4 min to prepare the
samples in this paper. Wear rate and corrosion current both decrease while corrosion potential increases after AZ91 magnesium
alloy is plated with Ti films. Both wear resistance and corrosion resistance are improved by Ti film plating in the method of DC

magnetron sputtering.
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AZ91 BEGE A s (BT A 43 Lk )l 9.2Al1-
0.91Zn-0.35Mn-0.05Fe-0.03Cu-0.02Ni-g & Mg, HR
P 10 mmx10 mmx8 mm. A PR UFHZE LR B,
A 1200° B9 AR AR UEATFT S, Of FAE 75 Dl i v

TE AZ91 B 4 3 il Ti B SR FH B % &2 A
il B RE A DR ST ML . TAR SR & 46 < 99.999% ),
HURE N Ti, RSFH 100 mmx5 mm, #U3EHE 110 mm,
TAERBEE . SR T ESai@d S s 1, il
WG ALRIE R, W E T T, IR SRR
MR TR, ST ARDURE SRR, B A Ti B
WHEKTAESHMT . IR EAE 5.5<107° Pa, M4
HLE 3 A, UUERIHE] 1~8 min, TAEJE#E 1.7 Pa, JEJiE
Ao
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L), EndL Ty, AR IR R g R % 1 BR LA
R TR D S B 5 8 B L Ti S AZ91 B4 4 Itk A
T HIES ] SPM400-SPI3800 7 45 # ¥R &1tk £ 55 R
M, e DFM20, 3635 0.5 Hz,

K S T REEE R SUR IR ALAE 2T 60 N, #%
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AL TR R, EEIEA A K . K RO T RIS
TR [ 5 e BE B B G L L, e 2oy Ak, I
GG, RSN /K I B 4 ) 2 1T 1 BES L ORE  BEEA
FIE] 2 min, AER% 0.5 min ARSI VEIRRR IR AR, i2
S H B

Bl HL A AR b R 2R IR A AR 2 EG&G A | IR
PAR273 fHHLAAY, HHEE N 1 mV/se K HRHER
SRR A SRR RIS Ti BN TAERAR,
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min B}, Ti 853K 0 456 68 g dit ok, HARLIF
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Fig.1 Relationship between sputtering time and
film-substrate bonding strength
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Fig.2 Morphology of film-substrate interface
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Tab.1 Comparison table of friction and wear
FEfh B RR BN BERIR/%
AZIVEER & Ffk 0.1374 0.0004 0.0112
PETIREES 4 0.1038 0.0002 0.0055
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Fig.3 Surface morphology comparison of two samples after
friction-wear test: a) magnesium alloy plated with Ti film,
b) AZ91 magnesium alloy substrate
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Fig.4 Comparison of polarization curves: a) magnesium alloy
sample plated with Ti film, b) AZ91 magnesium alloy
substrate sample
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