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Effect of Cu/Sb/Sn/Mo/W on Structure and Mechanical
Properties of New National Standard 09CrCuSb Steel
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Abstract: In this paper, the effects of alloy elements Cu, Sh, Sn, Mo and W of new national standard 09CrCuSb on their
microstructure and mechanical properties are studied by means of metallographic microscope, scanning electron microscope,
EPMA, tensile mechanical property test and Charpy impact test. The results show that the addition of alloying elements will
promote the precipitation of §-ferrite to increase the strength of the material but reduce its plasticity; §-ferrite will signifi-
cantly reduce the impact mechanical properties of the material, making the impact fracture change from plastic fracture to
brittle fracture, especially for the impact energy at —40 C [ Among them, R, , =365.64 MPa, Charpy impact energies
KV, 243 ] (ambient) and 192 J ( =40 °C) ]. Under the framework of the new national standard composition, it is neces-
sary to adjust the reasonable hot working process to reduce the precipitation of §-ferrite and improve the mechanical proper-

ties of the material.
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Table 1 Standard and the measured chemical composition of experimental 09CrCuSbh steel/ %

i H C P S Cu

Mo Sn Sh W Ni

NB/T47019-2011 =<0.12 =0.025

0s 0.07 0. 007 0. 002 0.26
NB/T47019-2021 =0.07 =0.025
NS 0.06 0.009 0.003 0.45

=0.010 0.25~0.45 0.70~1.10 = -
0.84 0 0.01 0.075 0 0.18
=0.010 0.45-~0.55 0.90~1.10 0.20~0.30 0.10~0.20 0.18~0.20 0.18 ~0.20 =0.25

0.04 ~0.10 = .

0.21 0.13 0.192 0.183 0.24
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Fig.1 Cross sectional structure of tested steel OS (a), NS (b)

&2

IHY 0S(a) ,NS(b) YR HR

Fig.2 Longitudinal section structure of tested steel OS (a), NS (b)
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Fig.3 SEM morphology of - ferrite (a) and element distribution (b) in tested steel NS
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Fig.4 Tensile stress-strain curve of tested steel OS and NS
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Fig.5 SEM morphology of tensile fracture of tested steel OS(a, b) and NS (¢, d)
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Fig.6 Equilibrium phase diagram of carbonitride precipitates in tested steel OS (a) and NS (b)
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Fig.8 Impact fracture morphology of tested steel OS [ (a) ambient, (b) —40 “C] and NS [ (¢) ambient, (d) —40 °C]
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