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Abstract: The hot deformation characteristics of 4CrSMoSiV1 steel have been investigated by hot compression tests in
the temperature range of 950°C to 1100°C at strain rates of 0.01 s ' to 10.0 s ' and maximum engineering strain of 50%

by means of Gleeble-1500D thermal mechanical simulator. The results show that the true stress-strain curves exhibited
oscillation behavior at strain rates of 10.0 s™'. The activation energy of 4Cr5MoSiV1 steel was calculated as 416.16

kJ-mol™" and the constitutive equation was developed, namely & =6.8x10" [sinh(O.OO605cr)T'4 exp(_WJ on

the basis of the testing data. The constitutive equation and testing results were nearly consistent by verification. The hot
processing map developed base on dynamic materials model was divided into two domains. The stability domain ap-
peared at lower strain rates (0.01 s ' and 0.1 s'), and at testing temperature 1050°C, with a peak efficiency of power
dissipation of 0.3. The instability domain appeared at higher strain rates (1 s ' and 10 s '). The optimum hot working
condition was determined in the stability domain by combining with microstructure analysis.
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Figure 1. The true stress-strain curves of 4Cr5MoSiV1 steel: (a) 950°C; (b) 1000°C; (c) 1050°C; (d) 1100°C
1. 4Cr5MoSiV1 ANER /7 - HZEMZk: (a) 950°C; (b) 1000°C; (c) 1050°C; (d) 1100°C
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Figure 2. Relationships between strain and fiow stress: (a)
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Figure 3. The n value at peak stress of 4Cr5MoSiV1 steel
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Figure 4. The s values at peak stress of 4CrSMoSiV1 steel
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Figure 5. Relationship between InZ and ln[sin h(ao-)]
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Figure 7. The hot processing map of 4CrSMoSiV1 steel
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