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Internal friction investigation on thermal-stability of
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Abstract: Kinetics of thermal aging of two martenistic hot work tool steels were investigated by JMA equation and measurements of elastic

modulus and internal friction. The results indicate that the recovery of martensite phase leads to the softening in 4Cr2Mo2W2MnV steel

during the initial stage of high temperature aging. Desolution of W and V atoms from the matrix and precipitation of carbides result in the

sharp decrease of mechanical properties of 3Cr2W8V steel aged at 620 °C. The 4Cr2Mo2W2MnV steel has better thermal stability

compared with 3Cr2W8YV steel. Mn element and ( Mo V) C carbides in the matrix is responsible for the better thermal stability of

4Cr2Mo2W2MnV steel.
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Table 1 Composition of test steels ( mass fraction %)

steel C Si Mn Cr Mo v W Fe
4Cr2Mo2W2MnV 0.40 0.24 1.09 2.4 1.69 0.99 1.65 Bal
3Cr2W8V 0.37 0.24 0.25 2.50 0.13 0.27 7.9 Bal
WZC45 1060 °C
600 C x2 h.560 C x2 h
50 HRC.
1 mm x 10 mm x50 mm
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Fig. 1 Internal friction and shear modulus-time

curves during aging at 620 C
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Fig. 2 TEM images showing microstructure of 4Cr2Mo2W2MnV steel
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Fig.3 Curves of equilibrium phases vs temperature of two steels  (a) 4C:2Mo2W2MnV; (b) 3Ci2W8V
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