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Abstract A 1 mm cold rolled plate of nitrogen bearing martensitic stainless steel 420U6 with reduction 66% was sim-
ulated-annealed by the Gleeble-3800 thermo-simulation machine, the recrystallization temperature under a constant holding
time and the recrystallization time under a constant temperature were determined respectively by hardness method and met-
allographic examination, the recrystallization activation energy of the test steel was calculated according to Arrhenius equa-
tion. Test results showed that the recrystallization temperature in steel was 664. 2 C when holding time was 60 s; the re-
crystallization time in steel was 7. 7 s when annealing temperature was 780 °C ; and the calculated recrystallization activation
energy Qr was 145.3 kJ/mol.

Material Index Nitrogen Bearing Martensitic Stainless Steel, Recrystallization Annealing, Cold Rolling, Recrystalli-

zation Activation Energy, Recrystallization Temperature
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Table 1 Chemical composition of nitrogen bearing marten-
sitic stainless steel 420U6 /%

C Si Mn P S Cr N
0.16 0.36 0.58 0.018  0.001 13.63  0.083
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Fig.1 Morphology of optical structure of cold rolled nitrogen
bearing martensitic stainless steel 420U6
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Fig.2 Effect of (a) annealing temperature and (b) holding time on HvS hardness value of test steel 420U6
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Fig.3 Morphology of structure of test steel 420U6 annealed at (a) 620 C,
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(b) 660 C, (c) 680 °C and (d) 820 C for 60 s
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Fig.4 Morphology of structure of test steel 420U6 annealed at 780 °C time for (a) 15 s, (b) 45 s, (c) 90 s and (d) 150 s
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Table 2 Calculation conditions and results of recrystallizai-
ton activation energy of test steel 420U6

R HER HEER E3 4 BERBIEE
Y RETK #E /s Ass”! Qr/(kJ - mol™!)
Ef 937.2 60 2.08 x 108 145.3
1618 1053 7.7 2.08 x10° 145.3
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