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Effect of Nitrogen on Structure and Property of
Ultra - fine Austenitic Stainless Steel

Peng Bing, Liu Jing, Li Guanggiang, Zhang Xin
(School of Materials and Metallurgy, Wuhan University of Science and Technology , Wuhan 430081, Hubei, China)

Abstract: The structure and property of ultra — fine austenitic stainless steel with different content of nitrogen
made by mechanical alloy (MA) and the spark plasma sintering (SPS) technology are investigated. The XRD
- pattern show that sintered sample with nitrogen is composed of single austenite, while that without nitrogen
is composed of austenite and martensite. TEM shows the grain size of sample all distributes in nanometer. The
grain size of sample with nitrogen is smaller than that without nitrogen. The hardness and abradability of sin-
tered sample increase with the rise of nitrogen. The tensile strength of sintered sample increases at first and
then decreases with the rise of nitrogen. Measurement of polarization curve shows that the corrosion resistance
of sintered sample is enhanced with the rise of nitrogen.
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¥ SUS304 REF K (LERZ NER 1) ERH
SRNBEERBEME(EH Fe 27.2%,Cr 62.6%,N
8.48% )LIJ/UBA Ni ¥y, Fe A TES,BERW
BERE Fe.Ni .Cr WRE B DS BHEH SUS304 K%
P¥IKRP Fe.Ni Cr IRESSBRER,XNHESE
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CT,BRAZSHERAREZR, FE BN RESE
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S5ZRimT fAchroked iR R T A ARt LAY
xttb. HEEHIE T REELAE 1,
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21 SUS4 FEAMKNULERS
Table 1 Chemistry composition of SUS304 stainless steel power %

Cr Ni Si Cu Sn

C S P [0) Fe

18-20  10-12 0.8~1.0 2 1 <0.08 <1 <0.03 <0.05 3
%2 BNEAOHEIREIENSR
Table 1 N content of 4 samples added with nitride
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Fig.1 Preparation process of ultra — fine high

nitrogen austenitic stainless steel
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Fig.2 XRD spectrum of sintered samples with nitride in it (a) and without nitride in it (b)
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Fig.3 TEM photograghs of sintered samples with
nitride in it (a) and without nitride in it (b)
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Fig.4 Variation curves of Vickers hardness of sintered
samples with different N content
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Fig.5 Tensile strength of sintered samples with
different N content

1.0 1.1 1.4

BEE N S BN, AENHRRE R eEMNER -
/N0 Uggowitzer 1 Harzenmoser Bff 37, 7% AR & & $J# 58
BEXEH 3 MoER, EKERE REFRBRES
FERRAE G EE P ERNENBANEE
sk, HhEABREAEREAARTREAR,
& SR AE 7 BB SR ER B RFEN
NEBAEX, AIECLRE, BENTE N S 21
#m, DIEE B NEEN N R, B ped s f

0.25

0.20}
0.15
0.10
0.05 |
0.00

0.15

1.01% N

1.19% N

20 30 40 50

B} [&]/min

0 10 60

HMPSREEREE N S EREMEMER. ENE&
BN 1.19% EGRRAFE T RIERE & K, B DL
BRERGENNESERE.
2.4.3 BEEANK

8 WIM - [E B BRI R (UK Badd iR R R
BRIGHTE , MR REER R IR 6 Frx.

BAE 6 FTLIEH N & BRARE, B4k L THEs)
B RBARENEES G ABS, WEBTEERE,
N EEZEN, A TR YR, RIANENERE S ®
WY, BT, o] LR BRI B B R o
A& BRHINTH#EM.
2.5 TS AERIR

{8 FH CHI600A = {t.2 Tk 3 7 B i v vk o
BATE MR B4R, T2 R 52 IRt At 0t , JRE T
A B 2EFRE 0.25 mol/L B9 H,S0, A1 0.5 mol/L Y
Na,SO, , =4 25 mV/s, BARTE R 0.25 em?,
MEHAR N &ERE AN EBHRLLn
B 7 FioRe

ME7THLEHEE N SBOES, RENE
JE th e AR IR 2 B 5, R B3 S i s Br R s/, M
E7R e SR SRS RAENE BB, HEE

0.20
0.15
0.10
132%N
0.05}
& 0.00

b
P 0.15
O.IOM
1.33% N

0.05¢

0.00

30 40 50

Bt /8)/min

0 10 20 60

6 RFE NEER e RERR R R

Fig.6 Friction coefficient of sintered samples with different N content
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Fig.7 Polarization curves of sintered samples with different N content
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Table 3 Free corrosion current, corrosion current density

and corrosion current speed of sintered sample
with different N content

EAE/
R 2 s
N 1.03x107* 4.120x 1074 2.861
1.01 7.499%x107° 2.996x 1074 2.080
1.19 6.98x 107} 2.792x 1074 1.936
1.32 1.09x 1073 4.360x 107° 0.300
1.33 6.96x 1073 2.784x107° 0.193
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