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Abstract: The effects of heating temperature and holding time on austenitic grain growth behavior of 34CrNi3MoV steel
were studied by heat treatment test and metallography. The results show that the effect of heating temperature on austenitic
grain size of 34CrNi3MoV steel is particularly significant, and the grain size increases gradually with the increase of heat-
ing temperature (900-1200 ‘C). In the case of initial grain size, both 900 °C holding for 30 min(12. I pm) and 950 C
holding for 10 min (15. 1 pum) have little difference with the original grain size level, and 1050 °C holding for 30 min
(37.8 pm) , The activation energy Q of grain growth of 34CrNi3MoV steel is 176. 6 kJ/mol when the grain size is 3. 35
times of the original grain size. With the extension of holding time, the influence of heating temperature on austenite grain
size becomes weaker and weaker. At 950 “C, the critical holding time for grain growth is about 90 min. At 1 050 °C, the
critical holding time is about 30 min. The higher the heating temperature, the slower the grain growth after reaching the
critical holding time. The heating temperature is 850-950 °C and the holding time is 60-180 min, which can make the aver-
age grain size of 34CrNi3MoV steel controlled in 22. 5-44. 9 pm(national standard 8. 0-6. 0) and meet the requirements.
Key Words: 34CrNi3MoV Steel; Austenite Grain Size; Activation Energy; Grain Size
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Fig. 1  Grain size of the original austenite :

graphs , (c¢)Statistical region of intact grains

(a) Original metallographic photograph , (b)Properly processed metallographic photo-
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Fig. 2 Microstructure of austenite grains at different heating temperatures for 30 min: (a) 900 C , (b) 950 C , (¢) 1000 C , (d)

1050 °C, (e)1 100 °C, (f)1 150 C
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Fig. 3 The relationship between different heating temperature , holding time and grain size: (a) Holding for 30 min at different tem-

peratures , (b) Different holding times of 1 100 ‘C and 950 C
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Fig. 4  Grain morphology at 950 °C with different holding times: (a) 10 min , (b) 20 min , (¢) 40 min , (d) 60 min , (e) 90 min ,
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Fig. 5 Grain morphology at 1 100 ‘C with different holding times : (a)10 min , (b) 20 min , (¢) 40 min , (d) 60 min ,
(e) 120 min , (f) 150 min
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Fig. 6 Comparison diagram between measured grain size and

calculated value of Sellars model
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Fig. 7 Grain size (pum) distribution diagram in heating process
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