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Temperature Dependence of Hydrogen Diffusivity of 2'/,Cr-1Mo Steel

Synopsis:

Tadaomi Fujit and Kazuo NOMURA

Temperature dependence of hydrogen diffusivity in as-quenched 214Cr-1Mo steel at temperatures of
25 to 300°C was investigated by a glycerine displacement increasing (GDI) method and a electro-

chemical method.

In the determination of residual hydrogen by GDI method, hydrogen was charged

at a austenitic temperature range under a hydrogen atmosphere and was discharged in isothermal baths

at temperatures of 45 to 300°C.

1) The hydrogen evolution curves measured by GDI method at 45°C and by a electrochemical
method at 25°C in cylindrical specimens agree well with a analytical solution given from Fick’s Law.

2) Measured hydrogen diffusivities in as-quenched 214Cr-1Mo steel agree considerably well with
the values calculated from a theoretical equation based on a hydrogen trap theory. The apparent
hydrogen diffusivity, D, is given as the following equation:

D=D;/(1+ &)

R: gas constant
T': absolute temperature
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Fig. 1. Theoretical curve of hydrogen evolution
from a cylinder with infinite length.

Table 1. Chemical composition of material
used (%) .

C Si Mn P S Cr Mo

0.11 0.28 0.51 0. 009 0.004 2.18 1.12

ik, BARLEERE L0 BAESECHI Eh B K R E
(79 92 RA)V% ], 77297 —EBE&xF:&T5E, (2)
b

i=FJ=F;H 0 (Co—c)}

27[’0
=2FGol2 Ee-ﬁnz‘[ ...-....-.....................(3)
To n=1
(3)RxEmRILILT D &
l/i°:2 %og-ﬂnz‘r.......................................(4)
n=1

=T, i9=FDCy/1,.
()R DHBEISRS /iy % ¢ OWNBEGRIIRK &,
HEBH S-i(S 2 REHD X ¢ OB LM AR & OXF
o b Dfi e Co fERRDD Z ENTES.

3. R B 77 &

#1132 Table 1 wRdbsAdiE B 2 Hillo
21/,Cr-1Mo  $AfRChH 5. RBAITER 10 KOt 20
mm¢ ¢, £& 80mm DML L, ULED bDOKFEK
WEA Dl TokD, *—AFFA b+ (r) ATV
VARDEE 7 — 7 g (D309) CHjynk £y 3 mm
BmEgELC.

KEHINE, SAFIRERE & AW CERNFE ST

= *—_-w:“f *N{—é, E =4 |~ | © Specimen
G|~ 5 ||© @) Glass tube
' (3) Glycerine
@/ o B+ @ Hydrogen
@1 | 55)Measre
O—t 1 P ©) Cock
. ’ (@ Cock
olao 3 (8 Rubber
\ J o | (9 Heater
\ezzzzz8——- @ | @©Fan
O—C — (D Thermo-
meter

Fig. 2. Diffusible hydrogen measuring
apparatus.
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Fig. 3. Hydrogen evolution curves.

Table 2. Analytical results of hydrogen content.
(cc/100 g N.T.P.)

Diffusible H.  Non diffusible H. Total H. Ratio
Cr=Cp+Cn Cp/Cr

Cp Average On Average
As received — — g igg 0. 166 — —
After charg- 3.36 0.414
ed at 950°C  3.32 3.37 0.290 0.311 3.68 0.916
in Pay=1 3.43 0.229
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Fig. 4. Hydrogen solubility in 21/4Cr-1Mo steel.
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Fig. 5. Effect of hydrogen partial pressure on
resolved hydrogen content in 21/4Cr-1Mo steel.
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Fig. 6. Hydrogen evolution curves.
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Fig. 7. Hydrogen evolution curves.
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Fig. 10. Current change by hydrogen evolution
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Fig. 11. Experimental value and calculated value
of hydrogen diffusivity.
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