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Dynamic Recrystallization Behavior in Martensite in 18Ni, 17Ni—0.2C and SM490 Steels

Yao Zong BA0, Yoshitaka ADACHI, Yuuji TOOMINE, Tetsuya SUZUKI, Ping Guang XU and Yo TOMOTA

Synopsis : The 18Ni, 17Ni—0.2C and low carbon (SM490) steels were quenched after austenitization to obtain full martansite structure. Then specimens

were heated rapidly up to various temperatures below As followed by compression with various strain rates. During hot deformation, some

specimens show dynamic recrystallization, which is well summarized by using Zener-Hollomon (Z) parameter. The Z-values corresponding

to the occurrence of dynamic recrystallization depend on chemical compositions of mantensite steels and are much higher than those for IF

steel. The dynamic recrystallization observed is so-called continuous recrystallization which is different from discontinous recrystallization

in the IF steel; subgrains change to grains with high angle boundaries during deformation. The grain size changes with Z-value and sub-mi-

cron sized grains were obtained in the 17Ni-0.2C steel.
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Table 1. Chemical compositions of steels investigated (mass%).
Steels C Mn Si P S Cu Al N Ni Nb Fe
Fe-18Ni 0.003 <0.01 <0.01 - - - - - 17.96 0.002 Bal
Fe-17N1-0.2C 0.22 <0.0t <0.01 — - - - — 179 0.002 Bal
SM490 0.16 1.43 0.41 0.014 0.004 0.01 0.027  0.028 - - Bal

Table 2. Transformation temperatures determined by dilatometry (K).

Steel As Af Ms
Fe-18N1 883 903 - v593
Fe-17Ni-0.2C 843 868 398
SM490 1010 1133 895

Fig. 1. Microstructures of as-quenched specimens: (a) Fe—18Ni, (b) Fe—17Ni—0.2C and (c) SM490.
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Fig. 2. True stress—strain curves at various temperatures:
(a) Fe-18Ni, (b) Fe—17Ni-0.2C and (c) SM490.
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Fig. 4. SEM microstructures of specimens after hot-defor-
mation; (a) Fe—-18Ni, 843K, 5.0X107%s™', (b) Fe—
18Ni, 843K, 8.3X1074s (c) SM490, 1003K,
1.7>3<101*3s*‘, and (d) SM490, 873K, 1.7X
107°s™.

Fig. 3. Optical microstructures of specimens after hot-deformation: (a) Fe—18Ni, 823K, 8.3X107*s™! £=0.26, (b) Fe—18Ni,
823K, 8.3X107*s ™!, £=0.70, (c) Fe—17Ni-0.2C, 773K, 8.3X107*s™", £=0.27 and (d) Fe~17Ni-0.2C, 773K, 8.3x10°*

s™!, £=0.70.
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Fig. 5. EBSP results for Fe—18Ni (a) (b) deformed by £=0.7 at 823K with 8.3x107*

£=0.7 at 773K with 8.3x10™*
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Fig. 6. TEM microstructures for Fe—18Ni (@) deformed by £=0.7 at 823K with 8.3X107*s™" and Fe-17Ni-0.2C (b) deformed by

£=0.66 at 803K with 1.7X1073s7".
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Fig. 7. Deformation conditions examined, i.e., test temper-

ature and strain rate for the three steels: (a)
Fe—18Ni, (b) Fe—17Ni-0.2C and (c) SM490.
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Fig. 8. Comparison of deformation temperature and strain
rate where dynamic recrystallization was observed
for IF¥, SM490, Fe~18Ni and Fe—17Ni-0.2C.
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