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Effect of Meat Treatment on the Structure
of Oriented Nickel Electrodeposits

InvEsTIGATIONS on the development of preferred orien-
fntions on olectrodeposits wusing oloctron  diffraction
techniques!~! and oxanination of toxture and topography
of cloctrodopositod metal surfucest~® have boen roperiod
i recent yonrs. Little information is available at presondt,
however, regarding the offocts of heat trontment of electro-
dopositod metals, at difforent tompoeratures, on changes
in the foregoing proportics. An olectrodoposited moetal
develops not enly proferred orientation but also internal
stresses’™ 11, their extont depending on doposition eondi-
tions.  Since aunoaling removes most of tho stresses in a
strained metnd, it is of intorest to follow possiblo changes
aecompanying such troatmoent,

Niekol ean bo formerd by oloctrodaposition not only jn a
state of Ligh purity but also with widely difiorent pro-
forred oriontations®™. Initial results aro roported in this
nots on tho changes in toxture of electrodopositocd nickel,
vesulting from thormal freatments at or above jes roerystal-
lization temporaturs.

Nickel was clectrodoposited at a corront density of 1¢
mampfem® for 25-30 min on surfnces of 2.mil thick
polycrystalline niekel foil ot o bhath toemperature of
28° O, unless otherwise statod, Tho thickiess of the
doposits, in most cases, was about s, The doeposition
was mado from sulphate-chloride bnths (Watbt's typo),
whieh wero provieusly purified by prolonged low current
cloetrolysis using n duminy enthode, followed by ropented
filtration. Al the chomicnls ineluding the niclkel {oil woro
of rengont grade. Tho nickel eathode surfnce was initinlly
cleansed by otching in cone. hydrochlorie acid, followed
by washing with distilled wator. The freshly prepared
doposits wers first examined with 30 kV roflexion electrons
followod by heat treatment in = holinm atmosphere as
deseribed hoere.

Tho reerystallization temporature of nickel ranges from
530 bo 600° (F (rof. 13). Tnorder to oxamine thoe ehanges in
texture of electrodeposits ocewrring around the recrystnl.
lizntion tomporature, hont trentments were earriad oub in
an ulbra-dry holinm asmosphore at: {1} £50° € {or 60 min :
(2) 550° € for 60 min; (3) 650° ¢ for 30 min. The rato of
heating up to nnd cocling down from maximum tempera-
ture was about 3° C/min.
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Table 1. Brrecr oF HEa? TREMEMENT oN ORIENTATION or B
DEPOSITER NICKEL

Originnt Heat treatment al “C
orfentation 450 Gl ]
{2110 ¢TI0y ¥ r
{1440 #(111) 4 2{100) #(I10) -+ {100} 7
(10H0) 4 (211) nr HF ¥
[SR14H] (P HD+ (311D r i

Feramdem; ar=ncarly randesg @sawveak; ome=medinmg s=strong.

The heat-treated swmples wore idontified structurally
by ovaporating 50-A thick platinum on parts of their
surfaces and measuring the d,, diffraction line of platinun
as an internal standard, along with d-spacings for the hoat-
trented nickel by means of refloxion eloctron diffraction.
In order to follow the changes in topography of some
solected moetal surfaces vesulting froomy heab tresfinont,
platinum proshadowed earbon ropliens of the surfaces
woro studied by eleetron microscopyt.

Nielel, oluctrodeposited on surfaces of elean and poly-
erystalline nickel foils, dovelops a random orientation
diring the oarly stages of deposition up fo a cortain thick-
ness, whon a buth of pH 2:1 is nsedt-"12 For longoer times of
deposition, these bath conditions favour the developmoent
of o (210 preforred orientasion.  Blectrodeposition from
haths of ph values of 3-0 and 5+1 favours the developnent
of (100) and (LO0TO) + {211} preforred  orientations,
respoctively, ad advenced stages of deposition.  The
doevelopment of mixad structures ($hat is, hexagonal elose
packed (FGTO) -+ Mee-centred cubic (211)) in eleciros
deposited nickel under eertain conditions of deposition
has been diseussed in dobail in the past'™®Y. Any of
the foregoing baths when maintained ad 75° C favour e
devolopnumt of o (110} orvientation, during advanced
stages ol deposition.

Table 1 sununarvives tho rosults ns to the offeet of hent
freatment on the orientation of the nickel cloctrodeposits,
as dotermined by olectron diffraction,  Similar clunges in
diffraction patterns during heat trealiments are also {found
to ocowr if the oriented niekol deposits are formed on
polycrystalline platimun foils. -

Vig. 1a shows the fopography of the clectrodeposited
pickel surfuco (5 thick), developing (100} preferred
oriontation.  Figs. 10 and ¢ show nuecleation and grain
growth occurring in the deposiis as o rosult of heas trent-
moent ot 530° nud 690° C fospoctivoly.

Qur results on the hoat treatment of orionted nickel
doposits thus reveal that whatover thelr initial texturn
or proforred orientation, heating the specimens in a neutral
atmosphere, in the tomperaluro-rango where recrystalliza.
taon of niekal is known to cecur, loads bo n strueiure which
shiows random orientation by refloxion oleelron diffraction,
e is thus scen that in adsorption and entalysis invostiga-
tions whieh use nickol filns, ono should bo coneerned
ehoud the temperature history of the [ilm heing used.




Iroguently, the assumplion is made that the (100},
(116} and (1E1) planes aro equally exposad in the surlace.
This work was supported by U.S. Atomic BEaergy
Commission on contract A47(30-1)-F710.
B, ¢, BANERJER
. 1., Waixer, JUN.
Fuel Pechinology Departmeont,

Ponnsylvania Stato University, University Park,

UTFinels, G, 1., WHmae, T, and Vang, L., s Maraduy Soe, 1, DL (LTS

2 l-"ln;:h, ()E. F,, andd Layion, B, N., J, Electredepositors Teel, Noe,, 27, 215
(1941,

2 Baunerjee, B, €., and Goswamid, A., . Eleetrochem, See., 106, 20 (1951,

4 Blllll}rjt'l)!. B, O amd Walker, jun,, 1. L., J, Fleetrovhen. See., 108, 144
(taGl),

S Piek, 11T, Stozey, G, G, and Vaugham, 'V, B, Bledrochim, Aeta, 2, 161
[LIHIN

¢ Barnes, 8, ., Eleclravhim, deta, 5, 70 {1801,

Tivell, T, amd Cook, 1. C., J. Electrochein, Sve,, 109, 2056 (106G2).

! Teononou, N, A, Flseher, i, and Treiviel, ., Electroekim, feta, 8, 200
(1060,

FNewell, I, Laird, Medal Finishing, 56 {OGetober 1980},

1 Brenser, AL, and Sewderalf, 8., J. fRes, Nad. Bue, Stand,, 82, 30, 165 (11H9),

1t 'l’il'lilpi;,)\\'. AL, and Glitton, 2. L., Proe. dmer, Blectropladers Soe., 38, 07
(147,

s Haaerjee, B, ., snd Goswami, A., J, Sed. fodust, fes, (India), 14, 1,
1065),

B Wihean, 11, Proe. Phys. Soe., 68, 11, 474 (1955),

Y Nung, L., J. Electrochein, Soe,, 97, 201 (19503,

'

l‘riﬂr;i;vj in Gresm Brimin by Fishes, Knihl & (ullu &1, ..~\lh.:.uu;..



