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Fig. 1 XPS composition depth profiles in

different modified layers
(a) —Sample S1; (b) —Sample S2
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Fig.2 XTEM micrograph of sample implanted

with nitrogen, then implanted with titanium,

finally implanted with nitrogen and titanium
(a) —XTEM image;
(b) —SAD pattern of TiN for field A;
(¢) —SAD pattern of aTi for field B
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Fig.3 AFM images of surface of samples S1 and S2
(a) —T hree-dimensional appearance of sample S1;

(b) —Three dimensional appearance of sample S2
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Table 1 Phase identification for SAD patterns of field A in Fig. 2( A

2

M easured value 2.51 2.13 1,52 1.30 1.22 1.08 0.961 0. 873
Standard value of TiIN ~ 2.45(111)  2.12(200)  1.50(220)  1.28(311)  1.23(222)  1.06(400) 0.949(420) 0. 866(422)
Standard value of a-Ti 2.56(010)  2.24(100)  1.48(110)  1.28(200)

Standard value of TiO> 2.47(002)  2.28(200)  1.49(113)  1.27(321) 1.09(313)

2 2B XIEX AT A R ARPR 2
Table 2 Phase identification for SAD patterns of field B in Fig. 2( A

M easured value 2.48 2.20 1.50 1.24 1.09 0.957 0.885
Standard value of TiN ~ 2.45(111) 2. 12( 200) 1. 50(220) 1.23(222) 1. 06( 400) 0.949(420)  0.866(422)
Standard value of &Ti 2. 56(010) 2.24( 100) 1.48(110) 1.25(112) 1.07(014) 0.946(211)  0.863(204)
Standard value of TiO,  2.47(002) 2.17(102) 1.49(113) 1.27(321) 1.09(313)
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Fig. 4 Nano-hardness of samples S1 and S2 at

different penetrating depths
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Fig. 5 Friction coefficient of samples S1
and S2 as a function of sliding cycle

under different loads
(a) =1 N; (b) —2N
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Effects of titanium layer on structure and properties of

modified layer produced by plasma based ion implantation

YAN Zhao-hui, LIAO Jiaxuan, XIA Ltfang
(School of M aterials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] The structure of the aluminum alloy LY 12 implanted with N, then with Ti, finally with N and Ti by plasma based ion

implantation (PBII) was characterized using XPS, GXRD and XTEM. XPS shows that titanium layer makes the thickness of the

modified layer lengthen effectively. GXRD shows that titanium layer consists of aTi, TiN and Ti0,, with TiN and TiO, dispersing

in & Tisubstrate. Titanium layer also makes the surface appearance of the modified sample smoother than that of the sample without

titanium layer. On the other hand, titanium layer makes the micro-hardness and tribological properties improve greatly.

[ Key words] plasma based ion implantation; titanium; structure and properties
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