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Table 1 Process parameters of PBII

Voltage Current xi)?cll:fl Frequency Implanting
/kV / mA /g /Hz time/ h

Preparation process

Implantation with N 70 65 40 80 3
Implantation with T1i 70 85 30 80 3
Implantation with Ti, N 70 75 30 80 3
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(a) —Ti;

AR RIL A LR AE ALOs HH RIE(E, AEBREK
WRE R AL R IVARAE TiAL B ( Wil 5(c) P
™) o FEL, K 5(d) Al FH, BRI BT AL
HILEAE Ti02 A TiO5 H HUURAE, £ S0 BRIk 1%
ALY BLAEAE ALOs A, 7258 IR B K AL H
DA AE [ 95 A A WAL

1) 5460t Z R E S A B R AR,
%%Eﬁﬁﬁ%%ﬁ%ﬁﬁ*mﬂf%ﬂ SN
AR A, B IR R IEX .

2) AKJCZEEZ LU TIN, Ti0,, o«Ti M TiAl JE
XAFEE, BOCETEE L TIN, AIN MEBE AL F

T,. %m%az LL Ti0,, ALO3 %nlz AIEAXAIEAE,

7E .

3) mKELL TN b3, A Ti0y; KA+
FEUL o Ti b3, AL TiN; JZ‘_‘{FF)EU\ TiO, A
T, #A TiN, TiAl;, ALOs, AIN 2% FERJZE L
AIN R, #H ALOs M a(Al) .

(b) —N;

() —AL

it £ 55 2 i)

(d) —0

4) SRS A5 0 R AR AH AR S5 A I B ) A
PRI o0 A I ZeIEA AL .

[ REFERENCES]

XIA Ltfang, WANG Rrzhi, MA Xin-xin, et al. Struc
ture and wear behavior of nitrogemrimplanted aluminum
alloys [J]. J Vac Sci Technol, 1994, B12 (2): 931-
934.

Mechanical be-

Surf

Guzman L, Bonini G, Adami M, et al.
haviour of nitrogen-implanted aluminum alloys [ J].
Coat Technol, 1996, 83: 284- 289.
Conrad J R, Radtke J L, Dodd R A, et al. Plasma
source ion-implantation technique for surface modification
of materials [ J]. J. Appl Phys 1987, 62(11): 4591-
4596.

Walter K C. Nitrogen plasma source ion implantation of
aluminum [J]. J Vac Sci Technol, 1994, B12(2): 945
- 950.

W, SCHT, EAHEN, S A SR TR
BETIENBN BEE LRI [J]. BEHEEZIR,
1998, 18(4):300-304.

ZHAN Zarji, MA Xin-xin, FENG Lrli, et al. Tribolog-



e 30

A R AR R

200242 H

ical behavior of the surface layers of aluminum alloys im-
planted with nitrogen ions by plasma immersion ion im-

plantation [ J]. Tribology, 1998, 18(4): 300- 304.

2, 2001, 9(1): 75— 80.
LIAO Jiaxuan, XIA Lrfang, SUN Yue. An AIN/TIiN

layer of aluminum alloy implanted by PBII and its wear

[6] ZHAN Zarji, MA Xirxin, SUN Yue, et al. The me resistant properties [ J]. Materials Science and T echnolo-
chanical properties of an aluminum alloy by plasma based gy, 2001, 9(1): 75- 80.
ion implantation and solution-aging treatment [ J]. Surf [10] BEZFKE, BirJi, # K. 565858 FHIEE FiE
Coat Technol, 2000, 128- 129: 256- 259. ATE K DLC/AIN Z 85T [J1]. 482k, 2001,
[7] BEXRE, Bv). 86858 FARESTFEANAKZ 37(9): 922- 926.
MM [1]. T EAA GEE SR, 2001, 11(3): 449- LIAO Jizrxuan, XIA Lifang, SUN Yue. Study of the
453. structure of AIN/DLC layer of aluminum alloy implanted
LIAO Jiaxuan, XIA Lrfang. Structure of aluminum al- by PBII [J]. Acta Metallurgica Sinica, 2001, 37(9):
loy LY 12 implanted with N/Ti by PBII [J]. The Chr 922- 926.
nese Journal of Nonferrous Metals, 2001, 11(3): 449- [11] Moulder J F, Stickle W F, Sobol P E, et al. Handbook
453. of X-ray Photoelectron Spectroscopy [ M]. Minnesota:
[ 8] BEE, BiarJi. RAREE FHREEFEANESS Physical Electronics, In Press, 1995.
R EJE B B IR PEREF Y [ 0], PR 2222 4R, [12] Wolff M, Schultze ] W, Strehblow H- H. Low-energy
2001, 21(1): 10- 14. implantation and sputtering of Ti0, by Nitrogen and Ar-
LIAO Jixxuan, XIA Lifang. Friction and wear behavior gon and the electrochemical reoxidation [ J]. Surface and
of the modified layer of aluminum alloy implanted with Interface Analysis, 1991, 17: 726- 736.
nitrogen and titanium by plasma source ion implantation [13] Louis Porte, Laurent Roux, Jean Hanus. Vacancy ef-
[J]. Tribology, 2001, 21(1): 10- 14. fects in the X-ray Photoelectron Spectra of TiN [ ]J].
[9] BEXE, i), 4 K B85 E FHES 7 The American Physical Society, 1982, 25(12): 7183

ANJE R AIN/ TiN J2 R LB ae [J]. MER2ES T

7191.

XPS study of modified layer of aluminum alloy implanted with

nitrogen and titanium by plasma based ion implantation

LIAO Jiaxuan, XIA Lirfang, SUN Yue, YAN Zhao-hui
( School of Materials Science and Engineering, Harbin Institute of T echnology,

Harbin 150001, China)

[ Abstract] The composition and structure of LY 12 alloy implanted with N, then with Ti, finally with N and Ti by plasma based
ion implantation ( PBII) was characterized using X-ray photoelectron spectroscopy (XPS) and glancing X-ray diffractometry( GXRD) .
The chemical state of elements at various depth in the modified layer was analyzed using Gaussian-Lorentzion fitting criterion. The
depth profiles show that the modified layer can be divided into four parts: the surface layer with higher content of N and Ti, the sub-
surface one with higher content of Ti and lower content of N, the transition one containing Ti, Al, O and N, and the N-implanted
one. GXRD shows that the modified layer consists of TiN, Ti0,, o« Ti, TiAl;, Al;03 and AIN. The fitting results indicate that the
surface layer contains most TiN and some Ti0;,, the subsurface one holds most & Ti and much TiN, the transition one covers TiO,,
TiN, TiAl;, ALO; and AIN, and the N-implanted one includes AIN, Al;03 and a(Al). There are also some N-solid solution and O-
solid solution in the modified layer. The fitting results still show that the distribution of each element in the corresponding phase is

similar to that of XPS depth profiles.
[ Key words] aluminum alloy; ion implantation; plasma; XPS

(WiE M 5



