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Research of Nitriding Process on Austenite Stainless Steel
with Plasma Immersion Ion Beam

Jae-Dol Kimt - II-Sco Park* - Chul-Ho Ok*#

Abstract | Plasma immersion ion beam (PIIB) nitriding process is an environmentally
benign and cost-effective process, and offers the potential of producing high dose of
nitrogen ions in a way of simple, fast and economic technique for the high plasma flux
treatment of large surface area with nitrogen ion source gas. In this report PIIB
nitriding technique was used for nitriding on austenite stainless steel of AISI304 with
plasma treatment at 250~500C for 4 hours, and with the working gas pressure of 2.67x
10" Pa in vacuum condition. This PIIB process might prove the advantage of the low
energy high flux of ion bombardment and enhance the tribological or mechanical
properties of austenite stainless steel by nitriding. Furthermore. PIIB showed a useful
surface modification technique for the nitriding an irregularly shaped three dimensional
workpiece of austenite stainless steel and for the improvement of surface properties of
AlIST 304, such as hardness and strength
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Table 1 Chemical composition of AISI 304
Cr Ni | Mn| C } Mo P S | Fe
18.08 19.4311.56|0.08| 0.2 {0.022 |0.01| Bal.

Table 2 Mechanical properties of AISI 304

Hardness | Tensile strength | Yield strength
(HB) (MPa) (MPa)

187 Max. 45 Min. 205 Min.
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Table 3 Processing conditions for nitride by PIIB

First pressure (Pa) 7.47x107
Working pressure (Pa) 2.67x107"
Working time (min) 240
Applied voltage (eV) 200
Plasma
Discharge current (A) 2.25
Energy (KeV) 3
PIIB
Current (A) 2.5
Substrate temperature 250~500C
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Fig. 4 SEM micrographs obtaired for ion 1mplanted
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Fig. S EDS analysis obtained from for the PIB
nitrided specimens of (a) untreated and (b)
substrate temperature of 500 C
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Fig. 6 XRD pattens obtained from the nitrided

specimen a) Untreated, b) 350 C and ¢) 500°C
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Fig. 7 Results of the microhardness tests
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