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Abstract : The surface microstructure modification by Nion implantation into 7050A1
alloy was investigated. Ion implantation method is to implant physically accelerated ions to
the surface of a substrate. High doses of nitrogen(5x10"ions / cm? 5x10"ions / em? 8x 107
jons /cm®) were implanted into 7050A1 alloy using accelerating voltage of 100KeV and cur-
rent density of 23.1pA/em’. The implanted layers were characterized by EPMA, AES,
XRD, and TEM. The experimental results were compared with computer simulation data.
The results showed that AIN was formed from the surface to 4000A depth with Gaussian
distribution and the damage region was also observed. This surface modification by N%ion
implantation increased the microhardness of 7050A1 alloy surface.
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Fig. 1. Schematic of implantation process®
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Tuble 1. Chemical composition of 7050A1 alloy in weight percent.

Cu Mg Zn Zr Fe Si Mn Al
2.27 2.13 6.20 0.072 .; 0.012 0.041 0.051 0.0056 Bal
Tuble 2. Conditions of N ion implantation into 7050A1 alloy
Specimen name Case 1 Case 2 Case 3
Ton dose(ions / cm®) 5x10 5x 10" 8x 10"
Current density(um/cm”) 31 23.1 23.1
Yon energy(KeV) ‘ 100 100 100
Implantation time j 2% min 62 min 32 sec 130 min 15 sec
Specimen shape ] block block block
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Fig. 2. Epergy of each element measured by EPMA
(a) 5%107 ions /em®  (b) 8x 10" ions / cm’
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Fig. 3. Three demensional AES depth profile for the N ion implantated 7050A1 alloy. (100KeV, 5x10°

jons / em?)
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Fig. 4. Three demensional AES depth profile for the N' jon implantated 7050A1 alloy. (100KeV, 5x 10"
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Fig. 5. Auger electron energy shift for Al measured by AES. (100KeV, 5% 10" jons / cm®)
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Fig. 6. AES depth profile for N* ion implanted 7050A1 alloy. {L00KeV, 5x 10" ions / cm®)
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Fig. 8. Auger electron energy shift for Al(2p shell) measured by AES. (100KeV, 8x 10" jons / cm®)
(a) energy shift for sputtering time
(b) depth profile for intensity
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Fig. 9. AES depth profile for the N ion implanted 7050A1 alloy. (100KeV, 8x10" ions /cm®)
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Fig. 11. XRD pattern for the N* ion implanted and the unimplanted 7050A1 alloy.
(a) NV ion implanted (8x10" ions /cm?)
(b) unimplantation
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Jon Type = K* (14amu) + N2* (28amu)

Ion Energy = 100 KeV
Ion Angle = 0 degrees
TARGET [AYER = Al-7050
Depth = 4500 A
Dencity = 2.800

Ion Completed= 144 (N*) + 336 (N2*)
BackScstered Ions = 2
Transated Ions = 0

Range Straggle

Longitudinal = 2318 A 636 A
Lateral = 642 A 296 A
Radial = 1000 A 449 A
Vac./ Ion = 431.1

ENERGY LOSS (T) IONS RECOILS
Tonization 63.00 6.20
Yacancies 0.10 0.55
Phonons 0.90 23.25

Fig. 12. Simulation profile of N ion distribution after implantation at 5x 10" jons / cm® on 7050A1 alloy
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Ion Type = N* (l4amu) + Nz* (28amu)
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Fig. 13. Simulation profile of N* ion distribution after implantation at 5x 10" ions /cm® on 7050A1 alloy
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