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Microstructure and Properties of lon Implanted and Nitrided Layer of 1Cr18Ni9 Steel
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Abstract: The effects of technological parameters such as temperature and voltage on the microstructure, nanohardness and
corrosion performance of 1Cr18Ni9 austenitic stainless steel treated by plasma based ion implanting and nitriding technique
were investigated. It was found that, the grains in the surface layer were finer after treatment. The microstructure consisted
primarily of amorphous phase, expanded austenitic phase, a-phase and nitride phases such as (Fe,Cr,Ni) ,N_, and (Fe,Cr),N._,.
The amorphous phase was formed when the sample was treated at an applied voltage of 10 kV and at a relatively high
temperature of 450 °C. While the nitrides were formed at moderate temperature ranging from 390 °C to 420 “C. No new
phase was detected at relatively low temperatures ranging from 330 °C to 360 ‘C. The nanohardness of the implanted layers
increased from 1.3 times to 4.9 times comparing with the untreated specimen. It showed a monotonic relationship with the
treating temperature. Those samples with amorphous layer or expanded austenitic phase exhibited superior corrosion-resistant
performance compared those without new phases.
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1.2 IZiRE

Bl 1 CAESEBAWRERE. hikgEERAR
fBkih: BEEERSF 700 mmx700 mmx1 000 mm;
MR EL%3 i 2.5%107 Pa; 5 kol L8 10~100 kV,
35A; BkMEEMBIR 41~1500 Hz; Bk g 10~
100 ps; SHFHHJE 0~2 000 W; S RGALE 4 B
SRR R

A J:
Kk
1 — R R 2 — STATHIE 3 — 1A% 4 — BEBRMOAR 5 — AT
6 —Fih & T R R A Bl 7 — Fikod i e L 8 — iR A TR
9—HURIE 10— ZLAMIRAY
K1 DLZ—01 B2 (58 F RS FIEA RS R
Fig.I DLZ—01 PBII facility

WS TR g v il 25 7E
HAERNKKE TS B HiFRES E <5%10°
Pa; JENRAIRS(99.99 %), ££0.1 Pa/S L RN
SHFTIZE 500 W, l1—2 kKVERRENRAEETEH
PP IR SHEE 5 min; IS 1R H ke B A A B
T 1 & o ARG, TR TR
FHBE ; RMAES, FRMISIKESE <5410 Pa,
AL 99.99 %WERS, SMEHEN 1.125%10°

kgls, TAFCER 022 Pao BRI TE5H0E
AR R, SN T 2R, iR
Fiah. TESYLK .

R ICrI8N FBFTFKRTERTZEH
Table 1  Technological parameters of implanting and

nitriding on 1Cr18Ni9

I W HBR Jik 58/ gk
45 JE/kV J&g/°C us Hz
1033 10 330 63 893
1036 10 360 73 1500
1039 10 390 60 1430
1042 10 420 68 1 800
1045 10 450 65 1870
1542 15 420 42 1 600
2542 25 420 40 560
3542 35 420 80 420

1.3 oA %
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Fig.2 Surface microstructure of original and implanted

specimen (a)original (b)treated at 10 kV/390°C
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Fig.3 GXRD spectrum of modified layer treated at (a) 10
kV /various temperatures, (b) 420 °C/ various voltages, using

a glancing angle of 5°
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Fig.8 Relation between corrosion current and processing parameters such as (a) temperature, and (b) voltage
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