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The Relation between Hydrogen Absorption-Desorption Cycling and Cold Work

Y. G. Jung’(Mech. Eng. School, KNUT), K. J. Lee(Elec. Info. & Com. Dept., Yangsan College),

K. S. Park(Dept. of Mech. Eng. & Mat.Sci., YNU), K. H. Kim(Mech. Eng. School, KNUT),
S. W. Kim(Mech. Eng. School, KNUT)

ABSTRACT

Deformation of the specimens was investigated on hydrogen absorption-desorption cycling. In order to study this
problem, the cold rolled and the annealed palladium thin plate as specimens had been used. By using the electrochemical
method, the palladium plate specimens were cyclically hydrogenated in the 0.1mol H,SOy electrolyte. As results, it is noted
that the thickness of the plate specimens gradually increased in increasing hydrogenation cycles whereas the width and the
length decreased. Also, Deformation of the cold rolled palladium specimen was lager than the annealed palladium specimen .
And grains in the plate specimen were greatly deformed after hydrogenation cycling. But hydrogen absorption rate scarcely

changed.
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(a) Test specimen  (b) Hydrogen absorption apparatus
Fig.1 Schematic drawing.
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(a) Section A. (b) Section B.
Fig.2 Morphologies of the annealed plate specimen.

Tablel Grain size of the anneal palladium plate specimen
by using of the lineal and the areal analysis.

(unit : pm)
Areal Lineal analysis
Surface .
analysis GL Gy or Gr
A 66 56 57
B 65 57 55

2. AlEE 3 AEHUEY

2 Ao AHRRE FAAFAFEH oM HEE
2, &% 99.9%massk T 1mm 9 LA (Cold
rolled)7FE A (YL &Nilaco A=) 600T, 2
A EEgG A *(Annealed, ©]3F EAe)BAES,
Fig.1(a)9] R ZoA & F gl&%o], gdwael
Zol 20mmn 3} £ 10mn 2] A712 AGAEE 5t A}
289tk A7) A, B 28la C & 22 Zol(L)
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Fig.2(a), (h)%} Tablel & E=FAA22 g pd
AEHEY] A W3 B HollA BES zAAz D oA
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Fig.3 Dependence of hydrogen absorption ratio of
palladium plate specimens.

Expansion ratio of thickness

o 4 8 12 16 2

Cycie number
(a) in thickness
13 T T
=
1ol 8w
RS s C
3 bl
HE B E N
e ‘» . N
2 NGB
s 08
E- T . )
E orf ' ° Length of the rolled plate
_Z' o ‘Length of the anneakd pizte
§ 05 Width of the rolled piate
Width of tha anneaied pian
os e . )
4 8 12 16
Cycla number
{b) in length and width
Fig.4 Expansion ratio of palladium plate specimens on
hydrogenation cycles.

(b) Section B

(a) Section A
Fig.5 Morphologies of the annealed plate specimen after
20" hydrogenation cycles.

Table2 Grain size of the annealed palladium plate
specimen after 20" hydrogenation cycles by
using of the lineal and the arel analysis.

(unit : pm)
Areal Lineal analysis
Surface
analysis GL Gw or Gr
A 51 42 46
B 89 45 123
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(5) 20" cycles.
Fig.6 Surface photographs of the Annealed plate specimen

(a) 0 cycle.
on the hydrogenation cycle.
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