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Experimental Examination of the Validity of the Model for Predicting M, Temperature for Martensitic Stainless Steels

Hideki NaAKAGAWA and Toru MIYAZAKI

Synopsis : Comparisons between the experimentally measured M, and the calculated M, temperatures for eleven martensitic stainless steels were per-

formed on the basis of conventional models.

Empirical formulae for the calculation of M, temperature do not show enough ability to predict the M, temperature of all martensitic stain-

less steels, i.e. available alloying elements and their composition ranges are restricted. While, the Ghosh and Olson model for the prediction

of M, temperature is shown to be reasonably good in estimating the M, temperature for martensitic stainless steels except some conditions.
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Table 1. Chemical composition (mass%) and 7, temperature of specimens used in this work.

No.| C Si {Mn | Cu | Ni Cr Mo Al N Nb | T((K)| Standard
1 10.130/0.30{0.42]0.10{0.17 [11.62]0.099 | 0.002 | 0.011 | ----- | 1248 SUS403
2 10.15210.38{0.660.09|1.69[15.30]0.133]0.001 [0.032{ --——- | 1298 SUS431
3 ]0.1341029]091[0.14]0.17 [ 12.13]0.085|0.002 [ 0.012 | ----- 1248 SUS416
4 10.300]0.50)0.420.0910.21]12.060.073]|0.001 {0.014| —--- 1223 | SUS420J2
5 10.61810.29(0.68|0.03(0.10[12.76 | 0.008 | 0.026 [ 0.014 | ----- 1323 | -
6 [0.035]10.43]1098|0.15]4.70 [ 15.66 | 0.950 | 0.006 | 0.058| ---—- | 1313 | -
7 10.030]0.33[0.71]3.23(4.70 [ 15.50 | 0.000 | 0.006 | 0.013| 0.02 | 1313
8 10.026]|0.25]0.493.60(4.8015.76]0.0490.006|0.012| 0.16 | 1313 SUS630
9 10.056]0.35]0.7313.2313.89[15.63)0.1000.004}0.027| 0.25 | 1313 series
10 [0.043 1 0.35|0.76 | 3.254.61 | 15.42 1 0.020 | 0.004 | 0.019] 0.39 | 1313
11 {0.008 | 0.21 | 0.28 | 1.78 [ 7.2911591[1.159/0.023]0.017]|0.08 { 1273 |  -----
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Fig. 1. Voltage changes of (a) specimen No. 9 and (b)
specimen No. 3 with air cooling.

AT AEDARTHD, MEERINT 22 EnTE AR
- 7=,

AT YA NERRIZESEEOERIIE, LT A4
PHEHEA - 2T F A FHHOBRE NS 5 E R BITOMEIZ
XODBENLEDTH S, BBDERBER”L, CrigED
Wbt KOVCIREDORNNZ . MO ESIEE AN
K580 L¥MTESL, LEN-ST, UWHAZIF L X
HRPEZHZAT VL 28 EIZHO O FHREXT VL
AHOM BAOHEEIZH L CE, ERIRPUAEEEH T
WEni b,

PLEDOMITEIZ K05 N7 & 0O M 5 % Table 212
FLOURT. b, MEAOREIZEMAM T2 » 247
S TWBA, MHIZKEAETIRL AL,




TAFUHA LRAT VL ABIIET B Ms s PITE T O RSB 5 R REE

Table 2. Measured M, temperatures of all specimens.
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Fig. 2. Scanning electron micrographs of (a) specimen No.
4 and (b) specimen No. 9.
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Fig. 3. Comparison between the M, temperature calculated
by Eichelman et al. model and the experimental M
temperature.
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Fig. 4. Comparison between the M, temperature calculated

by Finkler et al. model and the experimental M,
temperature.
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Fig. 5. Comparison between the M, temperature calculated

by Ghosh et al. model and the experimental M,
temperature.
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Fig. 6. Comparison between the M, temperature calculated

by Eichelman et al. model modified for Fe-Cr-C
system and the experimental M, temperature.
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Fig. 8. Optical micrographs of specimen No. 11 austeni-
tized at (a) 1273K and (b) 1473K.
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