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Abstract Generally, plasma nitriding process has composed with a nitriding layer within glow discharge region
occurred by energy exchange. The dissociations of nitrogen molecules are very difficult to make neutral atoms or
ionic nitrogen species via glow discharge area. However, the captured electrons in which a double-folded screen
with same potential cathode can stimulate and come out some single atoms or activated ionic species. It was
showed an important thing that is called “What is a dominant component in this nitriding process?” in plasma
nitriding process and it can take an effective species for without compound layer. During a plasma nitriding pro-
cess, it was able to estimate with analyzing and identification by optical emission spectroscopy (OES) study. And
then we can make comparative studies on the nitrogen transfer with plasma nitriding and ATONA process using
plasma diagnosis and metallurgical observation. From these observations, we can understand role of active spe-
cies of nitrogen, like N, N*, N,*, N,  and NH,-radical, in bulk plasma of each process. And the same time, during
DC plasma nitriding and other processes, the species of FeN atom or any ionic nitride species were not detected
by OES analyzing.
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Fig. 1. Schematic model of the ATONA process and equipment.
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Fig. 2. Schematic diagram of OES analysis with process parameters.
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Fig. 3. The results of OES analysis of DC plasma
nitriding process at 1 Torr, 673 °K, N,: H, = 1: 3 ratio.
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Fig. 4. The results of OES analysis for plasma species of
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Table 1. Summarize of dominant plasma species of DC plasma nitriding and ATONA process

Process|  DC plasma nitriding ATONA process
Parameters process (a) Low (b) High (¢)
H, activity decrease ~Torr 107%~10"
Vacuum T — : T
Dominant species : N, 2o N;"| Decreasing H, activity Increasing H, activity
) 300°K 673 °K
Temperature No affected e ——

H,and N, , N, activity H,, Hyand N, , N,

Gas ratio

(10'1 Torr, Ng/Hg)

H, activity decrease

N;, N,’, NH, N* Same left but more higher

intensity
Table 2. Competition results of DC plasma nitriding and ATONA process
Process DC plasma nitriding ATONAN,:H,=1:3 ATONAN,:H,=3:1
Result of analysis process (a) (b) «©)
Surface hardness 1100 1050 1100
Depth U5 —~
(matrix + 50 HY) About 20 um 35~40 pym 40~45 pum
1200 ; ; . .
& 8 DC Plasma niriding |
o : @ Atamic nitriding M H
1100 A . A - Atornic nitriding N
3>:O 1000 | .
$ 9004 - .
Hardness profile £ .
I 800- . . ]
Qo b
= N ...
% 7004 “u . - - .- ! e 1
600 : ; . e
0 20 40 60 80 100

Hardening depth (um)

Morphology of
cutting layer
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