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Abstract: The solidification test of 60Cr13 martensitic stainless steel was carried out by laser confocal microscope at the
cooling rate of 5-60 ‘C/min, and the secondary dendrite spacing and carbide precipitation morphology were observed by
metallographic microscope, the area ratio of eutectic letensite was measured by image processing software. The results
show that different from the thermodynamic equilibrium state calculated by Thermo-Calc, no ferritic phase is found to pre-
cipitate in the liquid phase during the solidification process, and then the peritectic reaction between the ferrite phase and
the liquid phase form austenite phase. Instead, the austenite phase is precipitated directly from the liquid phase, and the
rich solute liquid phase is excreted as the austenite gradually grew. Eutectic transformation occurs in the rich solute liquid
phase to form Letenite. The secondary dendrite spacing is related to the cooling rate by y = 40247, In addition, with the
increase of cooling rate, the size and quantity of eutectic letenite decrease gradually, and the overall area proportion de-
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creases gradually.
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Fig. 1  The precipitation amount of each equilibrium phase at
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different temperatures in 60Cr 13 steel
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Fig. 2 Non-—equilibrium solidification phase diagram of

60Cr13 steel calculated by Gulliver—Scheil mode
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Fig. 3 Solidification process of 60Cr13 steel at cooling rate 10 ‘C/min : (a) nucleation begins, (b) further grain growth, (¢) enrich-

ment of the rich liquid phase between dendrites, (d) completely solidification
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Fig. 4 Solidification process of 60Cr13 steel at cooling rate 60 ‘C/min : (a) nucleation begins, (b) further grain growth, (c) enrich-

BORARIER MR A B 4, (d) 5842

ment of the rich liquid phase between dendrites, (d) completely solidification
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Fig 5 Solidification structure at different cooling rate of 60Cr13 : (a) 5 “C/min, (b) 15 °C/min, (¢) 25 °C/min, (d) 35 C/min, (e)

45 °C/min, (f) 60 °C/min
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Fig. 6 Relationship between secondary dendrite spacing and
cooling rate of 60Cr13

10 30 50 60
?‘ﬁlﬁﬁ/("c min~ )

K8 ¥ AR I IR O AR T 23 LAY 2R

Fig. 8 Relationship between cooling rate and eutectic letenite
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Fig 7 Precipitation morphology of eutectic letenite at different cooling rates :

(a)10 ‘C/min, (b) 25 ‘C/min, (¢) 45 C/min, (d)

area A is partially enlarged in Figure ¢, (e) energy spectrum analysis of the white part of region B and C in Figure D
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