05. PHYSICAL PROPERTIES AND STRUCTURE

05.1-08 ON THE DECOMPOSTITION OF A Ni-12.5 at. % Al
ALLOY. By J. E. Eppersont’, J. Fabe +, J. S. Lin%®, and
Jd. E. Epperson”
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Preliminary work had shown that side bands form during
decomposition at 550°C of a binary Ni-12.5 at.% Al
alloy, suggesting the possibility that the alloy de-
composes spinoidally. To test this hypothesis a
series of x-ray small-angle scattering measurements
were carried out on the 10-meter ORNL machine. Within
15 sec annealing, significant SAS was observed- in the
form of an isotropic shell about the origin of recip-
rocal space. However, these kinetic data were not in
quantitative agreement with the Cahn-stage spinoidal
decomposition relationships.

A comprehensive survey, largely based on electrical
resistivity measurements, indicated that the behavior
of this alloy is strongly dependent on the decomposi~
tion temperature. Between about 225 and 650°C, a
temperature dependent modulated microstructure
develops within the first few seconds of annealing.
Below about 400°C and for annealing times of up to at
least two weeks, there is perfection of this component
of the microstructure. On the other hand, between 400
and 650°C nucleation and growth of ordered NigAl
quickly occurs, superimposed on the modulated micro-
structure.

05.1-09 THE LATTICE PARAMETER OF CuyNiZn. By
W. H. M. Van der Vegt, G. J. L. Van der Wegen,

P. M. Bronsveld and J. Th. M. De Hosson, Dept. of
Applied Physics, Materials Science Centre, University of
Groningen, The Netherlands.

A single crystal of CupNiZn was grown by the strain an-
neal method which produced small but very good crystals
with respect to homogeneity of composition and low mosa-
icity, although one had to check the sample for the occur-
rence of deformation twins. A slice of crystal was spark

cut in a <210> orientation and X-ray data were collected

with the Bond-technique (Acta CrysL 13, 814(1960))using
the 420 reflection and CuKaj radiation.
measured at 298 K are plotted in the £ figure below as a func-
tion of the quench temperature. From previous measure-
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ments (A. De Rooy et al., Acta Met. 28,1339(1980)) we know
that at low temperature the L1, structure is stable whereas
at higher temperature the Ll; structure prevails. Both
transitions at 623 and 800 K, respectively, are clearly
noticeable.
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05.1-10 HYDROGEN INDUCED STRUCTURAL CHAWGES IN

AUSTEFITIC STAIFLESS STEBLS.

By A. Szummer, Warsaw Teehmical Usiversity, Imstitute
of Materials Seienece, Warsaw, Poland.

and A. Jamke, TV Technology R/D Center, Warsaw, Poland

Electrolytic charging of Cr-¥Ni austemitic staimleons stels
wiih hydrogen at room temperature induces phase trans-
formetion, hydride formation and surface cracking

/A. Sgummer, A. Janko, XI International Congresa of
Crystallography, Collected Abagracts 06, 3-T7, 178.
Warszawe 1978. A. Szummer, A. Janko, Corrosion /1979/,
35, 461. X. Kamachi, Transactions ISSI /1978/ 18, 485/.
The X-ray diffraction phase analysis reveals after
hydrogenation the presence of three alloy hydride phaws
ses: two f.c.c. hydride phases Hg and H% with different
lattice constants, and the h.c.p. hydride phame He.
Also g-wartensite and,in metastable austenitic zteels,
«-martensite is formed during hydrogenation.

The hydride phases are unatable under normal atmosphew=
ric conditionas and decompose when electrolytical char-
ging is stopped. Under the phase process - austenite
== alloy hydride phases - some irreversmible effects
take place in the real structure of these staels :

the density of dislocations increases signiicantly,
many stacking faults are formed, the sustenite peaks
broaden and shift to the lower angles, and some

amount of £-martensite and in metastable austenitic
steels alao ol-martensite remain after the desorption
of hydrogen. One can notice that the & -martensite dif=
fraction line does not change its position like aus-
tenite peaks /Fig.1./, that means the interaction of
Rydrogen atoms with b.c.c. lattice is different and
does not change the latticeconstant as much as in the
cage of f.c.c. and h.c.p. structures which are clome
packed.
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Fig. 1. Effect of hydrogen charging &and aging
time at room temperature on X-ray
diffraction patterns of 18Cr-10Ni
stainless steel.



