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ABSTRACT The 2Crl13 martensitic stainless steel used in pumps and valves was modified by
plasma-based low—energy nitrogen ion implantation at a processing temperature of 450 ‘C for a treat-
ment time of 4 h. The modified layer on the 2Crl3 stainless steel had a thickness range of 10—
12 pm. The modified layer consisted of monophase and has a high supersaturated nitrogen concentra-
tion up to 35%—40% (atomic fraction). The microhardness of the e—Fes_3N phase layer was measured
to be 15.7 GPa, and the increased wear resistance of the modified layer was obtained on a ball on
disc tribometer with a decreased friction coefficient from 1.0 of the original stainless steel to 0.85. A
typical course from self-passivation to pitting corrosion of the modified layer in 3.5%NaCl solution was
observed with a corrosion potential of —185 mV(vs SCE), a passive current density of 10~! yA/cm?,
and a pitting potential of —134 mV(vs SCE). The pitting corrosion resistance of the modified layer
was improved in comparison with that of the original stainless steel with non anodic passivation. It
was found that the plasma—based low—energy nitrogen ion implantation of 2Cr13 martensitic stainless
steel could meet the wear and corrosion resistance requirement for use in pumps and valves.

KEY WORDS plasma—based low—energy nitrogen ion implantation, 2Cr13 martensitic stainless
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Alphonsa 2 [ Pinedo 1 Monteiro? 43513%
Bk EE TEeR 20r13 GREANEN, £ 480—
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Manova % 45 RH%H THRERAE THEARA, 7
TR 320420 CAHI4FE T 2Cr13, ATSI431, 17—
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an FIAER CrN MALARELE. Xi 4 67 3¢ 2Cr13
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550 °C, 15 h 7353k T e—FesN fl an #H, DA J e-FesN,
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AN EPT S Th B R AT RE T, A5 SCHRGE T S5 IR RAIK
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BHEER 2Crl3 SIREAEHRN LRERRN
20 mm, & 6 mm REE, SITEMEEHTEE TR
REERBE TIEANLTE. BT REER (ECR) k%1
PRIEARRE RS TN B e TR JR(FE L 3Cik [9,10]. T2
SR Wk ThaR A 300 W, Z58 TR B R 0.5x 1012 —
1.5x102 cm™3, BTHE 5—8 eV. BNEHESFERH
1.5%1073 Pa, 4l Ny (B RSEN 5x1072 Pa. ki
WEHR —2 kV, 8%k 102—-10% Hz, KBk 5x10—
5x102 ps, AETHEAFILEZEN 0.44 mA/cm?. TL
LA 450 C, AbFEETE A 4 h.
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FENAL R AL WAL, ERERAWEIEFEW RS
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RIfE 37.78°, 43.08°, 56.71°, 68.11° HI 83.24° WZLF|
RIS, W hep Z5# Fea 3N #HRy 110, 111,
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Fig.1 Cross sectional metallograph of the 2Cr13 marten-
sitic stainless steel sample after surface modification
by plasma—based low—energy nitrogen ion implanta-

tion
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Fig.3 XRD patterns of 2Crl3 martensitic stainless steel
sample before and after surface modification.
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PRI FEE RN, PEERBAIN 1.0, SRS EE R
BOUFEMEE 0.85. B 6 448 T 2Crl3 I [RAARREGAI
HERERBRBRIIZ. 5 SisNy Wty s e
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Fig.4 Microhardness distribution from modified layer to
matrix of 2Cr13 martensitic stainless steel
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Fig.5 Friction coefficient curves of surface layers of the

2Cr13 martensitic stainless steel before and after sur-

face modification
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Fig.6 Cross sectional profilometer patterns of wear tracks
on the unmodified and modified layers of the 2Cr13

martensitic stainless steel
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Fig.7 Anodic polarization curves of surface layers of the
2Cr13 martensitic stainless steel before and after sur-

face modification in 3.5%NaCl solution
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sz b, Kim % B 22 400 €, 4 h BELUWETIZLIH e
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(1) FE MR E FIEA 2013 5 [RIERE
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(2) 2Crl13 B [RAARREEH ot 2 0 3R i = s
15.7 GPa, FElEZBHEAH 1.0 BUMNE 0.85, fif Bt
BERE.

(3) 2Crl13 SRAERNFENUEEE 3.5%NaCl IHFH
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F —185 mV(vs SCE), E5i R FE N 107 pA/cm?,
fLidi e Az 2yh —134 mV(vs SCE), fifLitErEN B
.
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