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Effects of Film Forming Parameter on the Properties of

Ion-beam Aiding Deposition TiN Thin Film
LI Guo-ming' , SUN Shi-yao®, CHEN Xue-qun'
(1. Materials and Chemistry Department of Science College, Naval Engineering University, Wuhan 430033, China;
2. No. 161 Hospital of the PLA. Wuhan 430010, China)

[ Abstract] To improve the biocompatibility and abrasion resistance and corrosion resistance of the dentistry mate-
rials, the ion-beam assisted deposition (IBAD) method was introduced to the study on the dentistry Fe-Cr-Mo alloys.
The thin TiN film was prepared on the substrate of dentistry Fe-Cr-Mo alloys using IBAD method. The hardness of the
film was measured. In the simulated mouth solution, the corrosion resistance of this film was examined in terms of corro-
sion potential, corrosion current density, polarization resistance and dynamic polarization curves. The blank Fe-Cr-Mo
alloys substrate was used as comparison group. The results show that Fe-Cr-Mo alloys with TiN film has higher hardness
and better corrosion resistance than the alloys without IBAD treatment. The TiN film has different hardness and corrosion
resistance according to different film forming parameters. In IBAD treatment, when the nitrogen flux rate is 1. Sml/min
and the treating time is 4 hours, we can obtained the most abrasion resistant and corrosion resistant TiN thin film in the
simulated mouth solution.

[Key words] Fe-Cr-Mo magnetism alloys; Ion-beam aiding deposition; Microhardness; Corrosion resistance;
TiN film

A RN, T AT R TR, e
S8 SR e, o T L T o B K A P B X

CURFRME R EA b, BB BB A R4k & i oeny TN WHBUR SIROBTI R L P B 9 — B T L= o
R EELRA, RE RSO FEE AR NE P MBI UBAD) SRR B EMLAUR 1) RRSH I T
%qg&[l] R ﬁ%ﬁ‘ﬁl‘ﬁ%ﬁi@,ﬁ@?ﬁi*ﬂfﬁ%_ﬁ%ﬁﬁ, ﬁiﬁ_ﬁ%‘lﬁj i) AR ,Z)Qﬁﬁﬂg%ﬁjkﬁ?ﬁg ;3) HEERRE TR 34) XA
ROV 308 BT B SR, A BT BtboRs  PPRIRRN TR S) FTSEAER, AL O,
PEBEE BRIR KRR & S ARG, e kbt T BURIERA I R BRI L S 00 ™ o AL
o R . R BB R B T e, 5 PORIVRRETEREE BB AL, R AR FFHE S K

BABIRER, T OB S T a5 X

0 3

il

BASZA AR R R g PR TRMBITIRBADY Rl TIN KA
SLABIkH B4 ST B, LUSLIA 2 0  SL
[ EL 812008 - 07 -23 PERBIIEE . PR R R A% — SRR Y

[EEEAIEEYI(1972 -) 55, BHLRDUA 14, EEAREEEML @i, & 216 RIS FIEL Rl SCIO B FTIESE , 32 55 Bt i e
SR AL E AR . ﬁE%EDPﬁ¢ﬁﬁﬂmﬁﬁmE¥{%ﬁfl°]o



$g37% goH 2008 £ 12 B
Vol.37 No.6 Dec.2008

FETHA

SURFACE TECHNOLOGY

1 R EF A E

1.1 R

BRERSRRPORIRT 161 BB, R 2-1.2-2 RIREVEMEE (R
TR B A & Fe-16Cr-2Mo, B A i {4 il & i B 42 8mm x J&
4mm {18 F, BURE I BT A 2007400 6007 1 0007 4 AR 4K
BRI, Il % 16 Mo % H iR LA BAD il # TiN
KR, R & 20mL/min, SREBLERE R 99. 9% , F 1H il &
3R B  40keV, TAEE 0. 1Pa, BRI 5T 20 300W, 3T
RS R A B B AR A&y 600eV , S AR AU I & K IR 5T
i (45 T 2250 & 3 Hik o
1.2 RW7mE

I BRI E PR bR N TR BTy, R i F
0.260g/L Na,HPO,.0.700g/L NaCl,0.330g/L KSCN,0.200g/L
KH,PO,.1.500g/L NaHCO,.1.200g/L KCl, A T M&¥& Y B Hl 7
TR BIERMA T EM. /BT pH E24 6. 65 £0. 01, KRB N
(25 £1)C, Hfb#ilsarE M283 fH AL E#EAT, Al M352 K
PFREATHRAL B, B o A 3T F B D 20mV/min, SRR AL IAK
LA X AL (B, £20) mV, EHEEE N ImV/so FXFR
PRI K R G R B R T ST LSS, K e R i/ 7 352
BOR BT T VB i AT - R I R AR BE R A HXS-
1000 7Y 5 o B B2 30 B 3R T AR O B L o

2 HRARSITE

2.1 T ES¥ TiN HER IR

B TRBBIIRE, EESRR—ENEL T, EHA
STCRFIRGTE [, B A SEnE 1 iR, 78 T PR A
&7 3 MORFERE M@ TIN M, TUES ERRE
BN, TN B h & B AT RE G, RBIEcHE™" " WikE, b
E RS ERI K, BB BRI ZE A2 Ti—Ti,N-TiN, 2
KRB MREA SR E S BT EBE, TILX BN R
5 SCHRA IR R — B o 240 B A 1 T, U 2 TR A 7 AL
. XTUUARBIR R TE 2 B T WIS A& B, 380 8 R ],
R R SER N, I 1 WTLUE Y, BAR 2F R A 37
FETR (B p T 3% Wk A A (D, B b L T 6 R, % T F ke
B, T 2 Ab BB Ey et ) A 3% i — 2, R A, R A B
Z B, BRIEAL R VIR b TIN T2 BUR A G

F1 REMHREHNEIZESH
Table 1 Testing materials and the preparation methods and parameters
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Figure 1 Micrographs of the TiN film
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Table 2 Surface hardness of the sample
with different TiN film forming parameters
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Figure 2 Corrosion potential of the sample in the simulated mouth solution
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Figure 3 Potentiodynamic polarization plots of

the materials in simulated mouth solutions
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Table 3 Corrosion current density and polarization resistance

and corrosion rate of the materials in the simulated mouth solutions

R4S Eﬁmrﬁmfg WAk HL B/ kQ }ﬁmﬁ%l
/(nA + em™?) /(mm -a™")
1* 514 83.2 0.239x10 3
2# 219 254.6 0.101 x10 3
3* 200 289.5 0.096 x10 -3
4# 719 67.5 0.315x10 3

A PR [ER ] RN, PR R TiN #2540 F1 &
BEARRIR S o R RBAE 466 N A9,
B2 2 (S0 G B 48 2, AT 2 AR R T el ek 10 b 2
B, B FRSIEEOR, F IR h BT R0 & i L 2" 37
FEAREREL R, T Ti B9 AR, RFE S MR ER2E SR,
GEA5HAE N THER A A S AL PR REFEA, B B Mt 228 . 24
Ak e RS (] B, 2 R T o e 2 AR K, | T 1A
2" Rf S AL B A H 3°RE L, PR R T RS SE 5, BRBE AR AR N F

SIS SIS IS SR S S IS S oS oD oS oS oI S oS oS o S oS o

FEESEHE AL B BRI , T AR B AR /)N PR B AR O , R bt (5 JEL i e 1
H PriEdso

TiN #RZ A B ERRGE T H R EE, A%
RAEIF R T X — A, XX T AR R R R Y ER
#9750 TiN B4 PR A PR TRk BT B AT RL, MR R X L
Heit, WG i PRBE— B4R 55 Fe-Cr-Mo &4 F i 8 ol A2 0
— R AR T BT B

3 5 i

1) TZESH00 TiN JR)Z B BE RN il B , A< BF
FEH SRR 1. SmL/min & 55 B [8] Jy 4h B, PR fh R
HETCHRAE , REE NS TG, BRI, 08 2pm, HEEERE, i
PEVEBAT , 72 1 I FRSE A O il At B e

2) ARGl PRI — 2548 R Bk < O T AR ol A R £
THHIF B

[ & % x # ]

(1] #Eh. DEEE RSl RIM]. Jb5: AR TA: H Ak, 1999.
551-553

(2] BSAKES, WRSC. Yk B % AH A 4 T ol P VWl A 2 D 1 T
ELT]. O BEARE,1994,29(2) :119-121

[3] ML, W RE, 705 B, 55 S AL AR e O 18 AT RHE
i e R LT 58 = ZEBE K244, 2001 ,23 (2) 227229

(4] XUk 4Ja i ihas e[ M]. J65t . fias ol ik, 1993. 58-63

[5] #ngeir, =B85, MER, % BFRERE R &R ALI]. stk
LS AP ,2001,7(2) :113-115

[6] Moberg L E. Electrochemical properties of corroded amalgams|[ J].
Scand. Dent. Res, 1987,95(3) :441444

[7] Von Fraunhofer J A. Effects of fusedring antibiotic on metallic corro-
sion[ J]. J. Biomed Eng, 1991, 13(3) ; 424428

[8] W6, B ¥4 TIN/Ti (CN) £ Z W JZE I J1 2 P 6 5 U0 ) ok
[J]. FmBA, 2004,33(6) :63-66

[9] B B 74 TN L ERF 5[], REHA, 1994,23
(5) :206-210

[10] ZRyoeE , KAINK], PEFBE, . T 2 v F 2~ P X -3
DERRIIMEE[T]. B AR ER 215k, 1996,5(1) :45-50

[11] ZRER. REFEIRSHE TIN T2 4r[T]. H%5,1990,27(4) :52-57

[12] Z=wed. &4 X 2908 748 TiN 240450 K M 68 3% v i B 5
[J].¥%5,1990,27(3) :15

[13] XUMETR, W EIME. T2 2 B0 R 42 Wk 5 TIN JBE 1 43 5 Wil ¥ 49F 52
[J]. B 5RORR,1999,19(3) :22-24

S oSS S S S S

HRIETSI(CREHEARYRAL
EERRIESA ARG LRSS AN B LRLBA® IS RANES B AS LK E SR F 2008 4 10 A
1 BAEXREEEF, KE2ME P AASIRLENANEHE, 20 G PAIRIEFLAGIRIL2EERATHE
B2, RIHPHR P RO KB AR R AR A P BAUR TS AR 8 T2 2805 A 545 o btk 2 BUH A0 42 ok i
B, P AR TS SRS K E BRI P BT RS A YIRS AR SR R TR LSRR RE PR
T TS ERVELE VT EY TTEE T LY PSS EMEEPS PER TR N SRS 3

b F AHAH A TARBAA R F AL 300 A T 28

(RBPEAR) R EERRRBESHET R, A 2R ELERE RV RBFTRENLLEY 0, FRBR, TR
IRFERBELTRESNT (RBER) B AR & EDF, B HHHRARFEY,



	66.pdf
	67.pdf
	68.pdf

