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Microstructure and properties of nitrogen-containing
nickel-saving QN2109Mo austenitic stainless steel
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Abstract; QN2109Mo nickel-saving austenitic stainless steel containing nitrogen was selected as the research
object. Its microstructure, frictional wear properties and corrosion resistance were studied with XRD, TEM,
SEM, EDS, frictional wear tester and electrochemical workstation, and then compared with those of 316L
stainless steel. Results show that nitrogen atoms mainly exist in the form of interstitial solid solution in
QN2109Mo stainless steel. Nitrogen atoms play a role in refining the structure of the steel and thus improving
its hardness. Under the dry friction condition, the wear resistance of QN2109Mo stainless steel is better than
that of 316L stainless steel, and its wear mechanism is the combined action of oxidation wear and abrasive
wear. In the 3.5% (wt) NaCl solution, QN2109Mo stainless steel exhibits a lower self-corrosion current density
and a higher pitting corrosion potential than those of 316L stainless steel, which corresponds to the better cor-
rosion resistance to NaCl solution.
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Tab.1 Chemical composition of QN2109Mo and 316L stainless steels

w /%
G4
C Si Mn Cr Ni Mo Cu N Fe
QN2109Mo 0.033 0.433 1.85 20.60 9.62 1.55 1.03 0.238 A
316L 0.016 0.410 1.34 16.62 10.05 2.02 0.15 0.031 Sy
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Fig.1 Metallographic microscope images of
QN2109Mo and 316L stainless steels
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Fig.2 Grain size distribution of QN2109Mo

and 316L stainless steels
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Fig.3 SEM images of surface morphologies of
QN2109Mo and 316L stainless steels
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Tab.2 EDS analysis results of surfaces of QN2109Mo and 316L stainless steels

. w /%
W DX 3k
C N Si Cr Mn Fe Ni Cu Mo
5.28 1.09 0.37 19.44 2.67 60.76 7.99 1.12 1.28
B 6.06 1.16 0.42 15.56 1.73 63.88 9.29 0.03 1.86
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Fig.4 XRD patterns of QN2109Mo and 316L

stainless steels
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Fig.5 TEM bright field images of the QN2109Mo stainless

steels ( Inset is the EDS analysis results of Region A)
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Fig.6 Vickers microhardness of QN2109Mo
and 316L stainless steels
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Fig.7 Frictional coefficients and wear rates of
QN2109Mo and 316L stainless steels
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Fig.8 SEM surface morphologies of wear

scars for the stainless steels
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Fig.9 SEM images of surface morphologies of wear
debris of QN2109Mo and 316L stainless steels
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Tab.3 EDS analysis results of wear scar surfaces of QN2109Mo and 316L stainless steels
WD n

N 0 Si Cr Mn Fe Ni Cu Mo
A 2.24 0.63 29.32 2.09 13.89 1.71 42.77 5.92 0.70 0.74
B 2.79 0.47 0.87 0.41 19.61 2.71 61.42 9.14 1.42 1.17
C 1.65 0.55 31.63 1.75 11.10 1.04 44.86 6.13 0.10 1.19
D 2.47 0.23 1.50 0.42 15.88 1.39 66.61 9.59 0.00 1.92
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Fig.10 Potentiodynamic polarization curves of QN2109Mo
and 316L stainless steels in the 3.5%( wt) NaCl solution
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Tab.4 Electrochemical parameters of QN2109Mo
and 316L stainless steels in the 3.5%( wt) NaCl solution

N T

o HUAL/V BEEE/(A - em™)  HLAL/V
QN2109Mo  -0.302  5.49x10” 1.118

3161, ~0.298  8.26x107 0.196
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Fig.11 SEM images of surface morphologies of stainless

steel after electrochemical polarization experiment
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&5 QN2109Mo #01 316L FEEMIR U LI /5 RE EDS 2 4ff
Tab.5 EDS analysis of QN2109Mo and 316L stainless steels after polarization experiment

§ w /%
W3 DX 3
N (6] Si Cr Mn Fe Ni Cu Mo
A 9.18 1.17 0.74 0.40 18.28 2.30 57.32 8.03 1.15 1.43
B 6.18 1.01 1.04 0.37 18.59 2.34 59.42 8.37 1.43 1.24
C 5.37 0.70 0.81 0.43 15.10 1.81 64.89 9.04 0.14 1.72
D 5.15 1.30 1.76 0.43 15.60 1.58 63.11 9.10 0.07 1.90
3 B B ) PEE R s A e R v o A7 ) AR A B A R e
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