Journal of the Korean Vacuum Society
Vol. 4, No. 2, June 1995, pp. 183~188

< LA:F{JE‘—LU‘:'>
A - BFM - BHA - AR
Atathebi 48t}
PR RS &) E
(19959 59 159 )

The Study on the Micro Structure Change and Corrosion Resistance

Improvement of Al Alloy by Nitrogen Ion Implantation

Khey W. Urm, Joo S. Yoon, Jeon G. Han and Yun M. Yeon*

Department of Metallurgical Engineering, Sung Kyun Kwan University, Suwon 400-746, Korea
*Suwon Industrial College
(Received May 15, 1995)

89— mLix](50~200 keV): TFEE o] 28 A EW BElAon BolalugM ¥ue 24
ZA L a7 FA9) o) C‘/IES o] g3to] Az Ag R Zhgdukar 9l ARS8 §y
3 30“* Araheinh. Aol 25:9]2 DuoPlGatron 0] &¢1-2 AR§-8lo] 7h4:219k 100 keV, ZA}# 1><m"
ions/em’~5 % 107 fonsfem?e} 2710 8 &5kl ou] Al @ire] elohu wWaah7] ke Al & E 60 °C o]
oA EkAr Ahold el WA g 915ke] 3.5% NaCl g-obol ] btk A)3] 9 5% NaCl
follo) A AR A HE 59}, Auger Electron Spectroscopy $F Transmission Electron Microscopy23- ©]
£3ate] e HIEYPA oRE 1*}3}9&9.“1. Scanning Electron Microscopy & o] 4-&lo] 3215 ¥H&
#Esvl. AI2218 § 10“ HAaol &g TS Az wrld Ul*ﬂa AIN 14 ek .9”1 ol#gh 4
sHEE Ao of sl '“](Pml“g) YA 9 ‘ﬂo}# BAMFULEE A WA do] erE 9y

]
=
9]

ol

Abstract— The micro structure change and corrosion behavior of nitrogen implanted Al2218 alu-
minium alloy has been investigated. Nitrogen implantation was carried out by using Duo-PlGatron
ion source at an accelerating energy of 100 keV to total dose of 1x 10" ions/cm” and 5% 10" jons/
cm® with current density of 40 pA/cm’. The temperature of substrate was maintained below 60 C dur-
ing implantation. The structure change of implanted layer was analyzed by AES and TEM and the
corrosion behavior was evaluated by anodic polarization test in 3.5% NaCl sclution and salt spray
test in 5% NaCl solution. Nitrogen implantation produced fine precipitates of aluminium nitride and
fairly reduced corrosion rate as well as enhanced corrosion potential. The improvement of corrosion
resistance becomes effective with increasing total nitrogen ion dose. The enhancement of corrosion
resistance was observed to be closely associated with AIN formation as well as irradiation damage
which promotes passivation and higher pitting potential.
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Table 1. Chemical composition of AlI2218 alloy in
weight percent
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Photo 1. TEM 1mage and diffraction pattern for sur-
face of nitrogen ion implanted AI2218 (diffraction en-
ergy 120 keV). (a) Fine precipitates of aluminium ni-
tride formation, (b) Diffaction pattern, (¢) Dislocation
structure.
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Fig. 2. Anodic polarization curves of substrate (Al
2218) and N' implanted AlI2218 (1x10", 5% 10" ions/
cny).
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Fig. 3. Pitting potential of substrate (Al2218) and N
implanted AI2218 (110", 5x 10" ions/eny’) in 3.5%
NaCl solution.
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Photo 2. SEM surface morphology of N implanted
Al2218 alloy after anodic polarization test. (a) Sub-
strate, (b) 1 X 10" ions/cm’, (c) 5X 10" ions/cm:.
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Fig. 4. Weight loss after salt spray test of substrate
(Al2218) and N’ implanted Al2218 (1x 107, 5xX 107
ions/cm?) in 5% NaCl solution (48 hr).
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Fig. 5. The formation of vacancies and ionized atoms
simulated by Trim'95.
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Photo 3. SEM surface morphology of N implanted Al22

cm’, (¢) 5 107 ions/cm’.
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