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Toughness of High Manganese—Chromium Austenitic Steels at

Liquid Helium Temperature

Hirofumi YOSHIMURA, Takaharu SHIMIZU, Hiroshi YADA, and Kazunori Krrajia

Synopsis :

In order to examine the applicability of high man

ganese-chromium austenitic steels to cryogenic

use, Charpy impact test was made at liquid helium temperature. A steel with 25Mn-5Cr-INi as

base composition exhibited good toughness in impact testing withou

formation induced by impact deformation.

Niobium bearing steel, which was grain-refined, showed slightly
for this was considered to be the local strain hardening in fine-gra

crack propagation was changed.
increased toughness.
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t any sign of martensite trans-

lower impact energy. The cause
ined steel, in which the mode of

Increment of nickel content to the material with base composition
15Mn-5Cr-5Ni steel exhibited good toughness even though the trace of marten-
site transformation caused by low stability of austenite was found. As the results above
that 25Mn-5Cr-1Ni austenitic steels have an applicability to cryogenic use.

, 1t was shown
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Table 1. Chemical compositions of specimens. (%)

Plate Composition (%)
No. Alloy system thickness
(mn) C | Si|Mn| P S |Ni |[Cr | Nb
1|25Mn-5Cr ~-1Ni 13 0.170.32/25.0{0.00110.010/1.07{5.04| -
2 ” # —Nb ” 0.16 |0.23 |24.50.025|0.006 | 1.07 | 5.03 |0.054
3 ” -3Ni 6 0.15(0.3026.2|0.006/0.011/3.02|5.08; -
4 | 15Mn-5Cr - 5Ni 13 0.140.28 |15.4 (0.002(0.0084.92(5.10| -
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Table 2. Influence of covered materials on the Charpy impact absorbed energy.

Testi
tem:or;grature -196 °C
Specimen Testing | Absorbed | Lateral
Alloy system value sorbe atera
. energy expansion
size C:\;stizd (Ko iy
80 082
Full-size |25Mn-5Cr~INi — 7.9 079
-Nb
(107 x10™ alumi-| 92 088
(930°C 1hr.WQ)| [l 4+ ni : -
x55™) ol 9.1 087
Sub-size — 6.1 103
. o 15Mn-5Cr —5Ni
s "“:m (1050°C lhr. WQ) it 6.8 113
x 8570 foi 6.9 098
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Fig. 3. Temperature increasing curve of covered
Charpy impact test specimen after taking
from cryostat.
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Table 3. Results of Charpy impact test.

i sti { E £ mt of
N Specimen Tes‘tmg Iﬁ:«gﬁ."_ Absorbed energy(kg-m) vE_m): LE LE~,: Arr:):; _«2
o.; Alloy system size time ature Measured | Rectified |(xgrm)| (mm) | (mm) ma site
(sec) (K value value (%)
Full-size 5 17 142 | 130 13.5 | 1.22 | 1.47 0
1 25Mn-5Cr - INi —
Snrsubsize 3 18 58 5.1 5.8 1.14 4 119 0
4 14 14.7 13.8 1.03 4]
25Mn-5Cr-1INi | Fuli-size 12.7 1.38
2 7 22 12.7 115 1.04 4]
-Nb
Snmsubsize 4 23 57 5.0 5.6 1.06 | 1.12 G
3 | 25Mn-5Cr - 3Ni ” 3 19 7.7 7.0 7.0 1231 1.3 0
Full-size 3 i2 14.1 12.9 118 1.31 ] 1.29 8.5
4 | 15Mn-5Cr - 5Ni ; )
Smmsubs ize 3 19 8.7 | 6.0 6.0 1.09 | 1.20 10

* Absorbed energy (vE) and lateral expansion (LE) at liquid nitrogen temperature.
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Fig. 4.. Transition curve of Charpy impact test.
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Photo. 1. Micro structure of broken Charpy impact specimen. (x200)
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