=] dxegeha]=], #1978 A 23.(2006)
J. of the Korean Society for Heat Treatment, Vol. 19, No. 2, (2006) pp. 83~89

17-4 PH Stainless Z2| H4&SF HX|

[0y - Es
Fob ek 124 3}

A Study on the Nitrogen Permeation Treatment of
17-4 PH Stainless Steel

D. K. Yoo, J. H. Sung’

Department of Materials Science and Engineering, Dong-A University,
840 Hadan-dong, Saha-gu, Busan 604-714, Korea

Abstract The surface phase changes, the hardness variations, the nitrogen contents and the corrosion resis-
tances of 17-4 PH stainless steel have been investigated after nitrogen permeation(solution nitriding) at a temper-
ature ranges from 1050°C to 1150°C The phases appeared at the nitrogen-permeated surface layer were shown
to martensite pius austenite and austenite, depending on the variation of nitrogen and chromium contents. And
the surface hardness was also depended on the phases appeared at the surface layer from 370 Hv to 220 Hv.
The precipitates exhibited at the nitrogen-permeated surface layer were niobium nitride, niobium chromium nitride
and carbo-nitride in the austenite and martensite matrices. The surface nitrogen contents were followed by the Cr
contents of the surface layers, representing 0.55% at the temperatures of 1050°C and 1150°C respectively, and
0.96% at 1100°C at the distances of 60 um from the outmost surface. From the comparison of the corrosion
resistances between nitrogen-permeated and solution-annealed steels, nitrogen permeation remarkably improved
the corrosion resistance in the solution of 1 N H,SO, due to the increase of nitrogen content in the surface aus-
tenite phase.
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Table 1. Chemical composition of 17-4 PH stainless steel
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Specimen C Si Mn P

Mo Nb Cu

0.68 0.027

17-4PH | 0.039 0.37

0.004 | 15.71 4.18 0.22 0.284 3.12
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Fig. 1. Optical micrographs of 17-4 stainless steel after nitrogen permeation heat treatment at various temperatures
for 10 hrs (a) 1050°C (b) 1100°C (c) 1150°C (d) enlarged view of the (a) outer region.
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Fig. 2. X-ray diffraction patterns of the surface layer
after nitrogen permeation heat treatment at various
temperature for 10 hrs.
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Fig. 3. Hardness as a function of the depth below the
surface after nitrogen permeation treatment at various
temperatures for 10 hrs.
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Fig. 4. Variation of the permeation depth with tempera-
ture after nitrogen permeation treatment for 10 hrs.
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Fig. 5. TEM micrograph, EDS and SAD patterns of the surface region after nitrogen permeation heat treatment at
1150°C for 10 hrs (a) bright field image and SAD patterns (b) EDS analysis results of mark a, b and c.
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Fig. 6. SEM and EDS analysis results of surface region after nitrogen permeation hert treatment at various tempera-

tures for 10 hrs (a) 1050°C (b) 1100°C (c) 1150°C.
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Fig. 7. Changes in nitrogen content with the depth
below the surface after nitorgen permeation treatment
at various temperatures for 10 hrs.
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Fig. 8. Changes in chromium content with the depth
below the surface after nitorgen permeation treatment
at various temperatures for 10 hrs.
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Fig. 9. Potentiodynamic polarization curves for 17-4 PH
stainless steel in the solution of 1 N H,50, after
nitrogen permeation treatment.
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