Low temperature yield strength of BCC refractory alloys
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Low temperature toughness of HEA

Gludovatz, Bernd, et al., Science 345.6201 (2014): 1153-1158.
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« CrMnFeCoNi alloy showed superior mechanical property in cryogenic
temperature.
« HEA is considered as an structural materials for extreme environment.
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Solid solution weakening in BCC alloys

Arsenault, R. J., Acta Metallurgica 17.10 (1969): 1291-1297.
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Results
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Engineering stress (MPa)
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Engineering stress (MPa)
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Yield stress (MPa)

—-196°C
— 25°C
— 200°C
— 400°C
—— 600°C
800°C

] ——-196°C
3500- —— 25°C
. 1 —— 200°C —_
g 3000+ —— 400°C g
= 1 —— 600°C 2
< 25004 =
7 . 800°C 3
£ 20004 B
[@)) 1 (@)]
£ 1500 £
() | (45}
2 2
5 10007 . =
W 500 WTaVTi .
O 1 T T T T T T T T T T T
0 5 10 15 20 25 30
Engineering strain (%)
16004 —o— WB0Ta40
i ° —o— Pure W
1400 —o— WTaVTi
J o —o— WTaVTICr
1200 3 L) P
[* ) o
1000
T * )
800 \ ?
i -
600 - —
o
i \o \o
400 "
200 -
A o
- .
=
I I I ! I ! I ! I
-200 0 200 400 600 800

Temperature (°C)

Athermal stress?} 1223}
Z 915} effective stress =

= AL S
F=O 2 Mz



Engineering stress (MPa)
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Discussion
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Summary
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Fig. 2. - Yield and ultimate tensite strengths of arc-melted tungsten and ultimate tensile
strength of electron-beam-melted tungsten as a function of grain size.
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