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F16.8 TensiLe Test SPECIMEN FOR EXPOSURE TO HYDROGEN
From No r$ To hOOgd atm, —
ci?&,)‘ ::f " Yent Intensifier
N
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To aspirator
for vacuum

Fiac. 9 DriaGraM oF APPARATUS FOR ExrosiNe TENSILE SPECIMENS TO GAs AT ELEVATED PRESSURE
AND TEMPERATURE

A, /4 cu ft, 1000 atm storage

B, 1/g cu ft. 1000 atm storage

C, 200 cc, 4000 atm storage

D, Check valves

E, Harwood 3-way 100,000 psi valves
F, Aminco 60,000 psi valves

Ezxperiments on Embrittlement at Room Temperature. In addi-
tion to the tests at elevated temperature, other tests were made
at room temperature on specimens consisting of strips !/;in. X 4
in. X 16 gage, designed to yield information on the second aspect
of the general problem. The strips were exposed to the gas in a
vessel shown diagrammatically in Fig. 10. This is so constructed
that the outer vessel of alloy steel which withstands the pressure
is not exposed to hydrogen under pressure. The specimens rest
on a shelf inside the inner stainless-steel vessel, above the level of
the oil which is used to compress the gas from 1000 atm to higher
pressures. Since the head of the vessel will be indirectly in con-
tact with high-pressure hydrogen though its solubility in the oil,
it was constructed of beryllium copper which was believed to be

H, Vacuum gage

I, Manifold

J, Furnace
Aminco /4 X 1/1¢ in. 60,000 psi tubing
Harwood %/1s X /16 in. 100,000 psi tubing

unaffected by hydrogen and could be heat-treated to give a yield
strength of the order of 150,000 psi. The outer vessel and the in-
tensifier could only be exposed to high-pressure hydrogen by
virtue of diffusion of dissolved hydrogen through the oil. Thisisa
very slow process and could never proceed very far in short-time
tests because the process is interrupted frequently by venting the
dissolved hydrogen to the atmosphere.

The exposed specimens were given a bending test in a simple,
homemade, hand-operated bending device designed to give 180-
deg bending. Several specimens of a given metal were exposed
together and then tested to obtain an average number of bends
before breakage. This figure then could be compared with a
similar average obtained with unexposed specimens.



