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The Effects of the Incident Nitrogen lon Dose on the Plasma Immersion
lon Implantation of Nimonic 80A
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Abstract Nitrogen ion implantation in Nimonic 80A using plasma immersion ion implantation (PIlI) was investi-
gated at a pulse voltage of —60 kV and ion dose of 3x10"#/cm?, 6x10"#/cm?, 12x10"#/cm?. Plil is an effective
technology to improve the surface hardness and wear resistance of materials. And also this technology is not lim-
ited by the shape and size of materials. Plll would be a promising technique in the future. Surface hardness and
wear resistance of the N ion implanted Nimonic 80A were increased with the increase in the incident ion dose.
The surface hardness of the untreated Nimonic 80A is 420 Hv, the hardness of implanted Nimonic 80A is 1050
Hv at N* ion dose of 12x10"#/cm? The wear loss of the untreated is 82.5 mg, the wear loss of the implanted is
0.004g at N* ion dose of 12x10"7#/cm® The Cr,N is detected on the surface of the implanted Nimonic 80A by

XRD analysis.
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Table 1. Chemical composition of specimen (wt.%)

A - 2P - At

Elemenﬁ C Si Mo

Speciment

Cr Al Ti Fe Ni

Nimonic 80A 0.076 0.02 0.02

<0.001 19.6 1.44 2.27 0.1 Bal
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Fig. 1. Schematic diagram of PIII system.
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Table 2. Experimental condition
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Treatment Dose Working Time Duty of H.Vpluse | Working Pressure
No. (10Y#/cm?) (min) pulse (Kv) (mTorr)
#1 3 30 30usec, 100Hz —-60 1
T Room #2 6 60 30usec, 100Hz -60 1
emperature
#3 12 120 30usec, 100Hz -60 1
1050Hv #1 ] . :g» .
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Fig. 3. X-ray diffraction patterns of Nimonic 80A N, ion
implanted.
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Fig. 2. Hardness of Nimonic 80A N, ion implanted,
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Fig. 4. Weight loss of Nimonic 80A N, ion implanted.
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Photo. 1. Optical micrographs of Nimonic 80A N, ion implanted(x 50).
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Photo. 2. FESEM micrograph of cross-section of
Nimonic 80A N, ion implanted (25°C).
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Fig. 5. Nitrogen profile of N,* implanted Nimonic 80A.
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