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Table 1 The composition and electrode

potential of Ti6Al4V

% FE L 1% AR AL /V
Al 5.5~6.8 -1.662 (AI/Al)
\Y% 3.5~4.5 -1.175 (V*'/V)
Fe 0.3 -0.447 (Fe*'/Fe)
0 0.2 0

C 0.1 0

N 0.05 0

H 0.015 0

Ti Balance -1.630 ('Ti*'/Ti)

1 Ti6Al4V EANEFRBEMHITA
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N RS 2 2%, BRAKsr FIER A ish, £
EE KEM O0,. CO,. H ETHY, VIKAGIITR .
MRERSEA MY, [RIHE S A T AR SR Y C1 DL R &
HLAE ARGRAY K'. Na', Ca™", Mg™ Zgs 717, 4
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4R 57 IRl , LA DL R H B AT ik B N T
T WL

1) S, U IR TI6AIAV T8 SR Tk iy
—FIER . EFMPERIAE T, Ti6Al4V [ H HIE
Tt H 57 A 2 R A Sl RS s FR AT A4y 3
AAFEEIH B, B A RS MU g8 AR B . B
VA2 A MRS 2 4 T8 Ry 30 7 ik B B LA B AS W =
AR TR AS A MG B, B ik i AR i
j( [20-21] .

2) HBEN, TieAdV 54 Fe, Al, V JITi
F&IETER, EARREIAET, Hrh b2 iEm RS
W4)E g SHME S I0R | RBUTE L RS M,
5 R AR ik U ARl AR S Y SRR, R 1 R
BICERY AL AT, Ti6Al4V 4@ TR R4Sy
PR S AL, Ti, V. Fil Fe,

3) NIEMIFR, FEiZIPRAE T, Ti6Al4V 52
FIAE PR 0 = 0 7 AR 25 R B 55 248, TR
WRARNREh, WS hPRZES 4 R AR AR5
W, TE RN S kRS U Rk, BT o R
HL b2 5 02 LR E 25 . i 5 2, bk

JE o VR R BCHEOE R, LRy
BEEWR,; N, WL Rl
1.2 Ti6Al4V BIRE §h 3T A 44 /0 220

Ti6AI4V A G AR E NI R N, HZ
Z B TieAI4V 23 1) i [l 20 2R A 2 3 AE
4@ e 1, WFe . A, V' %, —H X848
BT ERNN SRR, ag] B AR IA R
N, G, b, s e,

1) Fe JUH . Fe LR EFTHEWIRMLTICER,
e A ML B ARG S, A B TR E Ml
TP R HAB L LY, (B, Ti6Al4V B Fe* 242
LY Fe &k, SEGEMA. DNA. Jgi AL
20 RS B0 . ANSRIRITAS ), S Y Fe i
PRI NERLONE, SRR . BkEEmn )
REREAS A B BB AL 00T 5 7

2) Al JEE . AR AL CR ST RS HAL
ZEM AR 22 X AL, Al JCE RN 5 e A A
KNI E RN A K, Al S TCHLP 454, S8l P
TCRB, A EHFRAIESESN . A 5EAIR
MAS R 45, &S5BS E A R Ca® ik
B, AL Ca® WREETF R . AL AE s B B IR
Al JEE (R0 2 85 P 40 1o A0 3 PR A 3o A5 5 i 240
JorEdE, SR ZITAR g SR B R AR, i
AT 2T R R AR 12T

3) VILE. VILRAENKN G Y SRR A
AT, A GMGS6RR, HF 5 umE:
B AT LR SRS o I AR ER P 42U FH
BT AEMIRINLEERA A, (H U ERET
NERP, BTG . &, MERER, B35
BERRER AOACIF, @it K. Na', H' fil Ca™ %55
T ATP i & AEAE R SRR A, kT aEl
1t Cr JCEM Ni L E ™,

4) Ti JGEK. Ti6AI4V H[¥) Ti LR LLKIEK, 5
5N A O JUE SN AR B I Fi A= 1 4 25 4
WP TIO, Wil (HJE, TiO, MiMREANE, 5 HAAZ,
HAAE, GYnEIR, FBEE R E AR, Tioc
RIEA MR LRSI, FRER, BEERNKE
S ARTIRE RAFET, fECE M T B vk Y
I3 A% A ARIRE IR, e Ti 1 e B )3
50 %, 24 Ti B FRIEIR AR BIA8, 251
XL LA P Hi, s Ti Rt
RS A e RS A AR R e — e fa sk .

— 85 -



€1 %= = #§ PACKAGING JOURNAL
2018 £ 56 10 % 25 3 HA VOL. 10 No. 3 May 2018

2 ERENME TI6AIAV BB EHE A

= A A A R A 2 1 R AR PR 555 1) 4 o 2
SEMFE A EH B PERE AT R N 28 o AR A A
AT AR, EAR A ARG e, H e
MAEE MR A SRR T BT, EEREAME
Ti6AI4V (B FEHOR FER R I, F AR I
MR RIERE . OTE AR FE A P
21 RERE

R E BT BRI TR 2, A0
& H TR a JE A AR R R T S B T R —
2T F AR SARTUR L AR A DUR | B IER
WOGIE T LR I — BERSTLSE

1) AT, AARDUBR A AR & A 1)
P A R, AR R TR B2 0 — 3R 1H 2
PR, HRSREALIE, 43 A Ak = SARTTR ( chemical
vapor deposition, CVD ) 14 ¥ AH T FL ( physical
vapor deposition, PVD) .

A 25 AT — R 5 7 W o ) o o
s 5 AL SRR TR AR A O, AR T
SRR T ISR A P S DR vk o =Xy i
il & IR SR, i AR e, M HLEEE S SR EE
A, PURUSCE R . Wang 1. Q. 25 B R ] #h 22 i B
Ak 2% <A T #L (hot-filament-assisted chemical vapor
deposition, HFCVD ) ${ R7E Ti6AI4V & I & 1 13
K4 WA % )Z (microcrystalline diamond, MCD ) Al
WAKERIAYEZ (nanocrystalline diamond , NCD )
WE9E T IR . BUB M E R A AR A . 5T
25 REW], NCD YIRS AL T . JCIRHALE
Flfc K, HOZ MCD il TibAl4V; NCD 1 MCD 1
FESE ZE05r 510 0.20 F10.10, HJ/NTF Ti6AI4V [
EERE0.28; S5k, SRIAMRIZRA TR R
U . R, BRI LR B |
UG MAEFNE WA A E L T TicAl4V, Hrh NCD
LR HERERA

L7/BLIEW W AP =R S L ol N IS E7/B i i
B, EERMZE R BSOS, DR a0 RS
EB DR SRR E ik, REAA s 2K
bt . B T4 T 7. B. Rahmati 45 P/ R FI# B
VLRI TE TiGAI4V £ 18 il 75 TaO, IR 2, 5K
JZI TI6AIAV LA, TRIZFERLAE FBS 415 19 /8 ol
HL R AR 96.22%, B PERE R KM V. M. C. A.

Oliveira %5 % 3 1o 25 B 1A B ) 3 SR TR 27
Ti6Al4V KU TiN F1 TIAIN/TiAICIN 742, FIH
TR ST TE IO J2 AR LA AT 1 T ol vl 3 %85
BB, R WAL T TieAI4V G4x.

2) WAk Ui, W22 DT (electrophoresis
deposition, EPD) , N ZHIIH, ZIE7EHIEH Y
YERITR, i B AR5 20 2 IR SR TR AN T A4
ML F TAFE A2, H. Farnoush, C. T. Kwok
4 3701 52 I EPD ¥ 7E Ti6AI4V 3 [ I B 85 K 4

( hydroxyapatite, HA ) , 5 RIFZHAFEMLL, K2
TR 8 8 ol LR R DN, T RSl $2 055 . H. Farnoush
ST T TiO, BY JiT 1t 43 %8 43 51 2 0, 10 % F1 20 %
7 HA-TIiO, ¥ IR )2 U FE i i fb 2247k, S5 0
7, HA-TIO, B B i )2 a0RE 1 it J63 v BB O T HA ¥k
JERFEFORIRZ A, HE Ay -43 mv, [
Ti6AI4V JE A7) 13.14%.

3) SFEFWIR. GBI R B K S Y
FEFHIVERIE, BRE. 64, &ESHE
I Rl B8 o IR, I v B ) 28 ok T Ak B
WA, A6 TR A BUE B R 0.05~0.10 mm (Y95
2o IR R S MR I S A R EEAN
WIZNF SRR Z, W2 MR R fE. R Kumari
2 U ) FH A B TR R AE TIGANAV & 4 il 4%
T HA/TiO, w(Ti0,)=50% )F1 HA/ZrO,( w(Zr0,)=10% )
2 FRIZ, FFIITE 650 CCHI 750 CIREE T X &A1
TIP3, BT ILRIOWES R . J il R A A i
Mo as R, REHAEFLR) 2 Fhik )2 LR N
17%~19%, SHIEI)E, HALBRRFEER 11%~12%,
T SRS P E 3G 0, PR AT ok, TRIEHY
5 T Cay(PO,), 7E Ti6AI4V 35 I AT AR Ak Rl 6
T AR, HR b A H A U 2 3 1 R T LA A
TR TR B2

4) WOt . OISR FAAS R py 0y X 78
R BRI FCEEBRIRE MR, SiotiR iR
i 2 SRR FE 2 IRk, s B T i B
FEMART 5 BARARLSIG S 455 R TIIRZ, AT
LA R T TS | ik | PRI S AL SRR
Hu L. F. % WR A BOLK SR TE TioA14V 2 16 i £
TN 50 0N 0~40% 19 TaC 1) Ni 225 &8 ATk
J2, BRI A RO ES F AR A T o PFRAS RBOR
AN TaC ¥ )2 1 2% 18 440 BSE 2 22 il TiO,. ALO;.
Cr,0;. CrO,, NiO. Ni,O, fll SiO, 4 f; Jin A TaC

- 86 —



T¥Fek, &
EBREAR Ti6A14V PR SRE ISR

Je . SRR I Ta,O5, HLBEEH TaC & HERYIE N,
Ta,05 [ F R38N 24¥R 2 TaC AR E0h 0 H9m
) 40% B, AT H -0.639 V #2555 -0.348 V,
AL A 1x 107" Acem™ BEAKE] 1 x 1077
A-em”, BIUSAN TaC RE 254 S v 2 A TR 8 Tl R

5) MRS - BERC . B - BERC TR R & R AR
2N PEL S ARSI VERTIRAA , ZEVRORH T R S i )
WSNRE, IR, A6 N, TR E E ]
BIIAR, HE LRI R E, B =4k
23 (A ER SR P BERE , FeJRZeat T4 . R4l [l A Ak
YR8 R AR — DRI A 7. kAT L
IR R 2B ORZE . TR, BIRIRZ 0
AR SpE B HE, W2 SRS SR,
Bl AT B PR A, V)2 2 BV A e M 2% .
Fu T. % " SR — BEROTEAE TiAI4V KIE £ T
Ta-TiO, E A WIZ, WAL B Rk B AT 5
PR DX G AT/ N Bl A F i, LT ol A
BT AREZERE . JE =% Y1 TieAldV £ £
ALO, W2, XTIUHFRIRIZ G 4 SRR & G TE R4
R 3.5% 1) NaCLIE R Ak 2= 7o, 25 R BoR,
ALO; B 2R T Ti6AI4V (T8 kg
2.2 RS

WAL (microarc oxidation, MAO ) M FRfHIK
7 H, % b (microarc discharge oxidation, MDO ) .
55 B T K | fi 48 1k (plasma electrolytic oxidation,
PEO) , J&—Fi il AR S5 A - S8, T
Al Mg, Ti KA G2 MRS OGR4 1Y B i)
i EAER, AR DA S R Akl B0 &
FEEJ2 R SR TR A 1 o TEROIV AR Ak R b, b2 db
AL AL . S TR AL R E . oA L T2
fRTFRL, VR 2 BT B M AT Pk A, T L AT DA
LR H AR ) B SR R TR I AR Ly o (R,
JEE 2 AR R S A LRI RS, IR AR )2 1
AT P AR A 2

M. R. G. Jazi % "7 3@ 1} H,SO,/H,PO, Hi, i Wik %F
Ti6AI4V AT BN, WP BT i 20 E0h 0.9%
(1) NaCl ¥ P i S AT i) &30, Ti6Al4V AL e
0] R v 8 N e k%2 N ) 2 st
f (R, FEE PR R T, AR R FL B3
R RIE R, TR ERE TR 34, BEEE I
T LI T 2R AL, TRIZWERE . k)2
U RS B S LRSS0, TR )2 A R ek L7

) 524 B A T AR AR Al R A, BRI 2 B AR
R BsF 1R VA S22 T JS ol 8 T R B Y. E. Matykina
8 R A5 B TR i SR AL T E TIGALAV R T 45
Ca/P %), BBMAR M EHIRE R, ZIREH
HuBH 1L T Ti6AL4V 5 A4 w2 T IR
23 BFIEAN

EBFEARBHEESRET, HEFaE s o
B I AR T PR R R A BRI, DT A A
BERTR T, FFebcEZR A AT i | it BB R0 AR A
ZEVESE R RE B —Fh e ot k. MR A TR A
xR, BFEASNESEREEFEA. EEFFEAL
MZTCETFIEN

Liu H. X. % PR B FIAREE 7 A
( plasma immersion ion implantation, PIII) 4% R 7¢
Ti6AI4V LA Ag', WP R, A Ag IR
HA Ag' 1) Ti6AI4V R H I, (HJEEA
Ag RFER RN LI5S L e B, i
hEREDL T AR AL FEAY) Ti6AI4V, T . Sundararagan %5 ©Y
BN HAFALAE0 5 1 TiGA14V R & H A
Y SR A, HIFRmM T, B,
i P ERE LT AU FAAE . D. M. Gordin % P28 N°
WA Ti6A14V, KIL Ti6A14V L T TINZZ,
7 L T A R, R AR B, bR
A agie s B0 Ta B 71 A Ti6A14V K, M4
&2 BT Ta FEACYILRITE L T Ti6A14V FHIHL
Hank’ s VA B BHES 2, 48255 T Ti6A14V ML
hERE.

3 RES5RE

Ti6AI4V R EAT AT E A AR . 2B 12
PEREAI T ZMERESEI0 A, CBUR T IR IRAE AR B 1
MRE, (R IRA B R R 4R B TSk A A B
RIFEM . R X SLARE [E N AP 27 F AE Ti6A14V K TH B
JE3 75 TR T R i A, AR R FH b (4 J o 4
[ AT A R e . ARl B8 BRI SR A, FLAM R
Ti6AI4V 5 EEWFFE AT LR LT AT

1) SCH. Mgk, stamRmsEs R, Bam
FIASME R —E W R B, ANt Ak i T
J2 5 REMRGE G A HIB R i 22 B ARIREE
IR 4B ICE A RTRES IR R H
Mg, ik, SERIAEARMA R, WERBRRH L
P2, AT BE TR AR bl S FH 5 ThD A A5 B

- 87 -



€1 %= = #§ PACKAGING JOURNAL
2018 £ 55 10 & 25 3 HA VOL. 10 No. 3 May 2018

2) ZIREIRIE. ANRIREER IR, i BB AR R
Blefih . B R B BRI RN L, BR T8
b, AR R AR R R, AT
MRS« BT LA R A IR A L 0 2 I RE A 5 i 2 02
RAH) R S

3) WAL GO . IR)E ARG SR AR
FORHHRERIE H R AR AT HE . 38 W R RS SR T
[FIPE BRI RL, A R A TERES RO 224
K, FARUREERIAAAER R SN ST, DT S 2
LEEANRERRIZBE . SRR S AR Z S5
SRIEMNRRZ, WIREME. W24, TRIEH
TSRS SR A AR AL R . R,
TFIEIRIZE - SERES IR BRI ST, X T B IR JE R
RS R

S

(11 EH, PHw . EHEAYES 18 EAHEAEH
ety At (0], A TARRBETE S IR,
2008, 12(49): 9755-9758.

WANG Lisha, LUO Yanli. Biosafety and Interactions
Between Medical Implants and Host[J]. Journal of
Clinical Rehabilitative Tissue Engineering Research,
2008, 12(49): 9755-9758.

[2] IBRAHIM M Z, SARHAN A A D, YUSUF F, et al.
Biomedical Materials and Techniques to Improve the
Tribological, Mechanical and Biomedical Properties of
Orthopedic Implants-A Review[J]. Journal of Alloys and
Compounds, 2017, 714: 636-667.

[3] LONG M, RACK H J. Titanium Alloys in Total Joint
Replacement-A Materials Science Perspective[J].
Biomaterials, 1998, 19(18): 1621-1639.

[4] PARK J B, LAKES R S. Hard Tissue Replacement-I1:
Joints and Teeth[J]. Biomaterials, 2007, 395-458.

[5] TIAN B, XIE D B, WANG F H . Corrosion Behavior
of TiN and TiN/Ti Composite Films on Ti6Al4V
Alloy in Hank’s Solution[J]. Journal of Applied
Electrochemistry, 2009, 39 (3): 447-453.

[6] PATEL N R, GOHIL P P. A review on Biomaterials:
Scope, Applications & Human Anatomy Significance[J].
International Journal of Emerging Technology and
Advanced Engineering, 2012, 2(4): 91-101.

[7] CHEN Q Z, THOUAS G A. Metallic Implant
Biomaterials[J]. Materials Science and Engineering,
2015(87): 1-57.

[8] ATAR E, KAYALI E S, CIMENOGLU H.

Characteristics and Wear Performance of Borided Ti6Al4
Alloy[J]. Surface and Coatings Technology, 2008,
202(19): 4538-4549.

[9] RACK HJ, QAZI J I. Titanium Alloys for Biomedical
Applications[J]. Materials Science and Engineering: C,
2006, 26(8): 1269-1277.

[10] GURRAPPA I. Characterization of Titanium Alloy
Ti6Al4V for Chemical, Marine and Industrial
Applications[J]. Materials Characterization, 2003,
51(2-3): 131-139.

[11] KRZAKALA A, SLUZALSKA K, DERCZ G, et
al. Characterization of Bioactive Films on a Ti6Al4V
Alloy[J]. Electrochim Acta, 2013, 104: 425-38.

[12] OKAZAKI Y, GOTOH E. Comparison of Metal
Release from Various Metallic Biomatals in Vitro[J].
Biomaterials, 2005, 26(1): 11-21.

[13] SARGEANT A, GOSWAMI T. Hip Implants-Paper VI-
Ion Concentrations[J]. Materials & Design, 2007,
28(1): 155-171.

[14] WANG S, LTIAO Z H, LIU Y H, et al. Different
Tribological Behaviors of Titanium Alloys Modified
by Thermal Oxidation and Spraying Diamond Like
Carbon[J]. Surface and Coatings Technology, 2014,
252: 64-73.

[15] MU M, LIANG J, ZHOU X J, et al. One-step
Preparation of TiO,/MoS, Composite Coating on Ti6Al4V
Alloy by Plasma Electrolytic Oxidation and Its Tribological
Properties[J]. Surface and Coatings Technology, 2013,
214: 124-130.

[16] XIONG D S, YANG Y Y, DENG Y L. Bio-
Tribological Properties of UHMWPE Against
Surface Modified Titanium Alloy[J]. Surface and
Coatings Technology, 2013, 228: S442-S445.

[17] ABDULHAMEED Z N. Corrosion Behavior of
Some Implant Alloys in Simulated Human Body
Environment[D]. Baghdad: University of Technology,
Iraq, 2011.

[18] KAMACHI MUDALI U, SRIDHAR T, RAJ B.
Corrosion of Bio Implants[J]. Sadhana, 2003, 28(3—
4): 601-637.

[19] RUNA M J, MATHEW M T, ROCHA L A.
Tribocorrosion Response of the Ti6A14V Alloys
Commonly Used in Femoral Stems[J]. Tribology
International, 2013, 68: 85-93.

[20] MARCUS P, OUDAR J. Corrosion Mechanisms in
Theory and Practice[M]. New York: Marcel Dekker
Inc., 1995: 265-3009.

[21] ASRIRIM, HARUN W S W, SAMYKANO M, et

— 88 —



T¥Fek, &
E RN Ti6A 14V BIEh SRS TR

al. Corrosion and Surface Modification on Biocompatible
Metals: A Review[J]. Materials Science and Engineering:
C, 2017, 77: 1261-1274.

[22] JONES F H. Teeth and Bones: Applications of Surface
Science to Dental Materials and Related Biomaterials[J].
Surface Science Reports, 2001, 42(3-5): 75-205.

[23] WALKER P R, LEBLANC J, SIKORSKA M. Effects
of Aluminum and Other Cations on the Structure of Brain
and Liver Chromatin[J]. Biochemistry, 1989, 28(9):
3911-3915.

[24] HAMANAKA H, YONEYAMA T. Corrosion of Metallic
Biomaterials: A Review[J]. Corrosion Engineering,
2009, 38 (6): 333-339.

[25] MATUSIEWICZ H. Potential Release of in Vivo Trace
Metals from Metallic Medical Implants in the Human
Body: from lons to Nanoparticles-A Systematic Analytical
Review[J]. Acta Biomaterialia, 2014, 10(6): 2379-
2403.

[26] HUSSAIN H D, AJITH S D, GOEL P. Nickel Release
from Stainless Steel and Nickel Titanium Archwires-An in
Vitro Study[J]. Journal of Oral Biology and Craniofacial
Research, 2016, 6(3): 213-218.

[27] WANG K. The Use of Titanium for Medical Applications
in the USA[J]. Materials Science and Engineering: A,
1996, 213(1-2): 134-137.

[28] WOODMAN J L, JACOBS JJ, GALANTE J O, et
al. Metal Ion Release from Titanium-Based Prosthetic
Segmental Replacements of Long Bones in Baboons: A
Long-Term Study[J]. Journal of Orthopaedic Research,
1983, 1(4): 421-430.

[29] MAJ, WANGCZ, BANCL, etal. Pulsed Laser Deposition
of Magnesium-Containing Bioactive Glass Film on
Porous Ti-6Al1-4V Substrate Pretreated by Micro-Arc
Oxidation[J]. Vacuum, 2016, 125: 48-55.

[30] YU J M, CHOE H C. Mg-Containing Hydroxyapatite
Coatings on Ti-6Al-4V Alloy for Dental Materials[J].
Applied Surface Science, 2018 , 432 (B): 294-299.

[31] ANJANEYULU U, VIAYALAKSHMI U. Preparation
and Characterization of Novel Sol-Gel Derived
Hydroxyapatite/Fe;O, Composites Coatings on Ti-6Al-
4V for Biomedical Applications[J]. Materials Letters,
2017, 189: 118-121.

[32] MOHSENI E, ZALNEZHAD E, BUSHROA AR,
et al. Ti/TiN/HA Coating on Ti-6Al-4V for Biomedical
Applications[J]. Ceramics International, 2015, 41(10):
14447-14457.

[33] CHELLAPPA M, VIJAYALAKSHMI U. Improved
Corrosion Resistant and Mechanical Behavior of Distinct

Composite Coatings (Silica/Titania/Zirconia) on Ti-
6Al-4V Deposited by EPD[J]. Journal of Asian Ceramic
Societies, 2017, 5(3): 326-333.

[34] HEE A C, JAMALI S S, BENDAVID A, et al.
Corrosion Behaviour and Adhesion Properties of
Sputtered Tantalum Coating on Ti6Al4V Substrate[J].
Surface and Coatings Technology, 2016, 307: 666—
675.

[35] NARAYANAN TS NS, PARKI S, LEE M H.
Strategies to Improve the Corrosion Resistance of
Microarc Oxidation (MAO) Coated Magnesium Alloys
for Degradable Implants: Prospects and Challenges[J].
Progress in Materials Science, 2014, 60: 1-71.

[36] WANGJ Q, ZHOU J, LONG HY, et al. Tribological,
Anti-Corrosive Properties and Biocompatibility of
the Micro-and Nano-Crystalline Diamond Coated
Ti6Al4V[J]. Surface & Coatings Technology, 2014,
258: 1032-1038.

[371 RAHMATIB, SARHANAAD, BASIRUNW]J, etal.
Ceramic Tantalum Oxide Thin Film Coating to Enhance
the Corrosion and Wear Characteristics of Ti6Al14V
Alloy[J]. Journal of Alloys and Compounds, 2016,
676: 369-376.

[38] OLIVEIRA VM C A, AGUIAR C, VAZQUEZ A
M, et al. Improving Corrosion Resistance of Ti-6A-
4V Alloy Through Plasma-Assisted PVD Deposited
Nitride Coatings[J]. Corrosion Science, 2014, 88:
317-327.

[39] FARNOUSH H, MOHANDESI J A, CIMENOGLU H.
Micro-Scratch and Corrosion Behavior of Functionally
Graded HA-TiO, Nanostructured Composite Coatings
Fabricated by Electrophoretic Deposition[J]. Journal
of the Mechanical Behavior of Biomedical Materials,
2015, 46: 31-40.

[40] KWOK C T, WONG P K, CHENG F T, et al.
Characterization and Corrosion Behavior of Hydroxyapatite
Coatings on Ti6Al4V Fabricated by Electrophoretic
Deposition[J]. Applied Surface Science, 2009, 255(13-
14): 6736-6744.

[41] KUMARI R, MAJUMDAR J D. Studies on Corrosion
Resistance and Bioactivity of Plasma Spray Deposited
Hydroxylapatite (HA) Based TiO, and ZrO, Dispersed
Composite Coatings on Titanium Alloy (Ti-6Al-4V) and
the Same After Post Spray Heat Treatment[J]. Applied
Surface Science, 2017, 420: 935-943.

[42] HULF, LIJ, LUY H, et al. Corrosion Behavior
of Laser-Clad Coatings Fabricated on Ti6Al4V with
Different Contents of TaC Addition[J]. Rare Metals,

- 89 —



€1 %= = #§ PACKAGING JOURNAL
2018 £ 55 10 %5 25 3 H VOL. 10 No. 3 May 2018

2017, 1: 1-12.

[43] KIM HW, KONY H, LILH, etal Hydroxyap-Atite
Coating on Titanium Substrate with Titania Buffer Layer
Processed by Sol-Gel Method[J]. Biomaterials, 2004,
25(13): 2533-2538.

[44] Bk HE, B J7, G, WK BERL &

TiO, My R HOGCHEALPERETIY [7]. 74, 2015,
7(2): 32-37.
LIN Lin, XIAO Fang, SHENG Zhihua, et al. The
Synthesis of TiO, Powder by Sol-Gel Method and
the Study of Its Photocatalytic Activity[J]. Packaging
Journal, 2015, 7(2): 32-37.

[45] FU T, SUN J M, ALAJMI Z, et al. Sol-Gel
Preparation, Corrosion Resistance and Hydrophilicity
of Ta-Containing TiO, Films on Ti6Al4V Alloy[J].
Transactions of Nonferrous Metals Society of China,
2015, 25(2): 471-476.

[46] HLiF A, BRIAKL, ARSZRE . BRIEMR b A ALAR IR A i

o i IV S T PE RERF 3T (7). ARMAED, 2005, 38(6):
18-20.
HONG HY, CHEN Y C, ZHU L Q. Study of High
Temperature Oxidation and Corrosion Resistance of Sol-
Gel Alumina Coating on Titanium Alloy[J]. Materials
Protection, 2005, 38 (6): 18-20.

[47] JAZIM R G, GOLOZAR M A, RAEISSI K, et al.
Evaluation of Corrosion and Tribocorrosion of Plasma
Electrolytic Oxidation Treated Ti-6Al1-4V Alloy[J].
Surface and Coatings Technology, 2014, 244. 29-36.

[48] KHANMOHAMMADI H, ALLAHKARAM S R,

[49]

[50]

—
W
—_

—

[52]

MUNOZ A1, et al. The Influence of Current Density and
Frequency on the Microstructure and Corrosion Behavior
of Plasma Electrolytic Oxidation Coatings on Ti6Al4V[J].
Journal of Materials Engineering and Performance,
2017, 26: 931-944.

MATYKINA E, ARRABAL R, MINGO B, et al.
In Vitro Corrosion Performance of PEO Coated Ti and
Ti6Al4V Used for Dental and Orthopaedic Implants[J].
Surface and Coatings Technology, 2016, 307: 1255-
1264.

LIU H X, XU Q, ZHANG X W, et al. Wear and
Corrosion Behaviors of Ti6Al4V Alloy Biomedical
Materials by Silver Plasma Immersion lon Implantation
Process[J]. Thin Solid Films, 2012, 521: 89-93.
SUNDARARAJAN T, MUDALI U K, NAIR K G
M, et al. Surface Characterization of Electro chemically
Formed Passive Film on Nitrogen Ion Implanted Ti6A14V
Alloy[J]. Materials Transactions, JIM, 1998, 39(7):
756-761.

GORDIN D M, GLORIANT T, CHANE-PANE V,
et al. Surface Characterization and Biocompatibility of
Titanium Alloys Implanted with Nitrogen by Hardion+
Technology[J]. Journal of Materials Science: Materials in
Medicine, 2012, 23(12): 2953-2966.

ViR, R, Bk 8. Ta BFUEA Ti6AV 54
MBUEMIERE 0] AR, 2012, 35(2): 14-19.
LENG CY, ZHOU R, ZHANG X. Corrosion
Resistance of Ta+-Implanted Ti6A14V Alloy in Hank’ S
Solution[J]. Nuclear Techniques, 2012, 35(2): 14-19.

Progress on the Corrosion Behavior and Anti-corrosion of
Ti6Al4V for Medical Implants

DING Ziyu', HE Quanguo', DING Zeliang", WANG Shuangxiong®, LI Guangli', LIU Xiaopeng'

(1. College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Ti6Al4V alloy has become the prevailing material for medical implants owing to its good

biocompatibility, comprehensive mechanical and process performance, but the corrosiveness of human body fluids could

cause Ti6Al4V alloys to corrode and release metal ions that are toxic to the human body. Aimed at this issue, the effects

of corrosion behavior of implanted material Ti6Al4V alloy on human body were analyzed in clinical applications, with

the research progress on anti-corrosion reviewed, and some suggestions on the surface modification of the material

being put forward.
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