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Abstract Change rule the microstructure evolution and mechanical properties of 55NiCrMoV7 die steel under differ-

“ent quenching temperature (790 ~910 C ), and tempering temperature (100 ~650 C ) are studied by means of scanning
electron microscopy (SEM), hardness test, V-impact test, uniaxial tensile test combined with finite element modeling and

simulation. The results show that, with the increase of quenching temperature, spherical carbide gradually dissolves into

martensite matrix, martensite structure grows and coarsens, and residual austenite increases gradually; after quenching, the

HRC hardness value is basically stable at 42 ~46, and the yield and tensile strength first increase and then decrease, reac-

hing a maximum of 1 380 MPa and 1 485 MPa after quenching at 870 °C ,and the maximum value of impact toughness is 26

] after quenching at 850 °C. In different temperature tempering process, the content of martensite structure basically stable,

with the increase of tempering temperature,, the retained austenite gradually disappears, fine and dispersed carbides begin

to precipitate at the boundary of martensite. Quenching at 870 “C 4 h and tempering at 560 C 6 h can make 55NiCrMoV7

steel to have good comprehensive mechanical properties.
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Table 1 Chemical composition of test SSNiCrMoV7 steel /%

C Si A\ Mn P S Cr Mo Ni
0.55 0.20 0.084 0.65 0.006 0.004 1.12 0.45 1.66
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Table 2 Different quenching and tempering processes
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Fig. 4 Effect of tempering temperature on volume fraction of martensite (a) and austen-
ite (b) of 850 C quenched 55NiCrMoV7 steel
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Fig.5 Microstructure and morphology of 55NiCrMoV7 steel quenched at 850 °C + tempered at 100 °C (2) ;300 °C (b) ;500 °C (¢)
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