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Deformation Behavior of Borated 18Cr—8Ni Stainless Steel Accompanied by Eutectic Structure during Solidification

Hideo MizukaMi, Sei HIRAKI, Masayuki KAWAMOTO and Tadao W ATANABE

Synopsis : Tensile strength and ductility behavior of borated 18Cr_8Ni stainless steel samples during solidification has been studied by the technique for

high temperature tensile test. Density of samples has been measured by a sessile drop method during solidification.

Borated 18Cr—8Ni stainless steel has formed eutectic morphologies in addition to dendritic structure during solidification. The ratio of eu-

tectic structure increased with increasing boron concentration. Eutectic composition was 2.2 mass% boron from the result of differential ther-

mal analysis. The behavior of tensile strength and ductility has

depended on the morphologies of solidification microstructure. When the

ratio of eutectic structure was more than 70%, tensile strength and ductility has not appeared until fraction of solid became unity. Density of

samples was unaffected by eutectic structure.
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Table 1. Chemical composition of samples (mass%).

Sample |C Si Mn P S Cr Ni B
304L 0020 0.61] 1.18] 0.033]0.0018| 17.96{ 10.00 <0.0001
01B 0.010| 0.46| 1.65] 0.040}0.0019| 19.75 9.98{ 0.1
06B 0.010, 046 1.70| 0.036|0.0011| 19.90{ 10.06 0.6
12B 0.012] 0.45| 1.64| 0.029/0.0010| 19.72| 9.97 1.2
21B 0010l 047 1.72| 0.034/0.0006] 19.75| 10.05] 2.1
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Fig. 1. Measurement system of tensile strength during so-
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Fig. 2. Experimental apparatus of sessile drop method.
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Fig. 3. Phase diagram of borated 18Cr—8Ni stainless steel.
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Fig. 4. (a) Tensile strength, (b) density vs. temperature.
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Fig. 5. Difference of density between liquidus and solidus
vs. boron contents.
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Fig. 6. SEM images of solidification microstructure of samples. (a) Sample 304L, (b) 01B, (c) 06B, (d) 12B, (e) 21B.
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Fig. 7. Fraction of area of eutectic microstructure vs.
boron contents.
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Fig. 8. (a) Tensile strength, (b) strain vs. solid fraction.
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Fig. 10. Fraction of solid at ZDT vs. fraction of solid at
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tion of area of eutectics.
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