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Effect of the Distance Between Screen and Sample on Active Screen Plasma
Nitriding Behavior of 40Cr Steel
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Abstract: Active screen plasma nitriding ( ASPN) treatment with a screen made of 304 stainless steel
punched plate was used to improve the wear and corrosion resistance of 40Cr steel. The effect of distance from
the screen to the samples on the microstructure and properties of the nitriding layer was investigated. The re-
sults by ASPN were compared with that by conventional direct current plasma nitriding (DCPN). The micro-
structures, phase constitutions, microhardness and the wear and corrosion resistance the wear and corrosion
resistance of the nitrided layers were examined by optical microscope (OM), X-ray diffraction (XRD), glow
discharge spectrometer (GDOES), microhardness tester, reciprocating friction and wear tester and electro-
chemical station of the nitrided layer. The results showed that continuous and compact nitriding layers formed
by ASPN with a stainless steel screen were consisted of e=Fe, s N, ¥’ =Fe, N and CrN phases. The thickness of
the nitriding layer is reduced from 6 pm, 4.7 pm to 3. 5 um with the distance between the screen and the sam-
ples increasing from 10, 20 to 30 mm. Both wear and corrosion resistance of 40Cr steel are significantly im-
proved after nitriding treatment. The corrosion resistance of samples treated by ASPN was improved more sig-

nificantly than the one by DCPN.
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