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A Simple Method for Charpy Impact Test at Liquid Helium

Temperature

Toshio OGATA, Keijiro HIRAGA, Kotobu NAGAI, and Keisuke IsHIKAWA

Synopsis :

A simple and reliable method for Charpy impact test at liquid helium temperature has been estab-

lished.

An impact specimen has been inserted into the capsule which is composed of grooved polystyrene

foam plate.
results are as follows :

Liquid helium has been transferred to the capsule during testing.

The experimental

(1) The specimen temperature drops to 4.2 K in about 60 seconds and the temperature gradient in

the specimen is negligible.

(2) Liquid helium consumption is less than one litter per each test.
(3) The error in the absorbed energy due to the capsule is negligible.
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Photo. 1. Whole view of Charpy impact test
system at liquid helium temperature.

fz.

Photo. 22a) & 7 A DORBERERERT. 2
i, FREOT 7V ARC LDy —A, FRAFr— L
W FLTCEF VAT o—F o —TFZANA 7 LS
~YV v afinasd 7 (RRAF R - AREKD) TEBRZ
5. 4 7o 15.8mm, PRI 11.8mm T

a) Constituents of capsule.
b) Capsule and Charpy impact specimen.
Photo, 2. Type ] capsule.
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a) Charpy impact specimen and grooved
polystyrene foam plate.
b) Appearance of capsule.

Photo. 3. Type II capsule.
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a) Type I capsule. b) Type II capsule.
Photo. 4. Setups of the Charpy impact test at
liquid helium temperature.
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Fig. 1. Specimen temperature in Type | capsule
as a function of cooling time.
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Fig. 2. Location of thermo-couples in specimen.
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Fig. 3. Specimen temperature in Type][ capsule
as a function of cooling time.
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Table 1. Error in absorbed energy due to Typell
capsule.

Sample

Carbon steel (SM50)
Test temperature 77K

ASTM standard Type I capsule

Test condition method (E23) method
Number of specimens 10 10
tested
Average absorbed 3 2
energy 0.124 kgf-m 0.276 kgf-m
Standard deviation 0. 025 kgf-m 0. 088 kgf-m
Error +0.15 kgf-m

Table 2. Characteristics of Type [ and Type II
capsule.

Capsule Typel Typel
1. Specimen temperature 5.8-6K 4.2K
2. Cooling time 1-2 min 1 min
3. Consumption of lig. He 0.61 <11
4. Error in the energy +0.29 kgf-m +0.15 kgf-m
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