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Abstract: In order to improve the performance of stainless steel for precision corrosion-resistant die, rare
earth element Ce with mass fraction of 0.002% was added to 3Cr13 martensitic stainless steel. After quenching
and tempering, the effects of rare earth element on the microstructure and mechanical properties of 3Cr13
martensitic stainless steel were studied by means of metallographic observation, SEM, tensile test, impact test
and hardness test. The results show that rare earth element can refine the martensite microstructure after
quenching and tempering, make its grain size tend to be consistent, and the distribution of “white block area”
martensite is more uniform. In terms of mechanical properties, an appropriate amount of rare earth element

increased the yield strength and tensile strength of the test steel by more than 100 MPa, the low—temperature
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impact toughness at 0 °C by 62 J/cm? and the hardness value by 48 HV,,. At the same time, rare earth element

changes the fracture morphology of the low—-temperature impact sample of the test steel, reduces the “hole”

defects caused by inclusions, hinders the crack propagation, and improves the low —temperature impact

toughness of the test steels.
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Table 1 Chemical composition of the tested steels

B UM, %

e gl . .
Si Mn P S Cr Ni Ce Fe
%8
1% 0.30 0.52 0.49 0.0066 0.0045 13.43 1.39 — N
2¢ 0.29 0.56 0.48 0.0080 0.0050 13.78 1.40 0.002 g
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Fig. 1 Optical microstructure of 17 test steel and 27 test steel after quenching and tempering
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Fig. 2 Width of tempered martensite lath of 17 test steel and 2* test steel after quenching and tempering
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Fig. 3 Scanning photos of 17 test steel and 2* test steel after quenching and tempering

(a)

Fe

cps’keV

Ni

5.6 7 8 910
it /keV
(bh)

B4 2% 3008 5 AR AL 0 B BB 5 AT

Fig. 4 Energy spectrum analysis of carbides in 2* test steel
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Fig. 5 Mechanical properties of 1* and 2* test steels after quenching and tempering
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