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¢t to tasir chysical, chemical, and mechenical properties

onsidarzble intersst., The edvantag: of

deposition potentiazls of nickel a2nd cobzitv in soluticas
r cegligezdly from sack otasr, froa ths
= of nic<el and cobszlt on
Bossible,
e relatioaship bedw2an Thne csaposition of She 2leciroivie ant ths
tk2 catho3e deposit, 223 ths iaflusncz of different Pzctors
oa the catkole process have bz2zz deseribed in dstsil in scientific reports (8).

authors nate thalt taz é2position of coobalt sn th2 cathods has

en edvantezs Over the degosition of nickel.

Thus with oniy 153 Co in 2 solution {es comperzd with the total
pareentegz of nickei and oohalt. which is ta%en 0 b2 190) with a currant
density of 1 aar/a=° and arature >f 50°C, 2n alloy with an equal
exount of botiv 2ebeis is 3ita increzse in curraat density,

snd with incresesa ia tewpsratucs of A a2 aicksl couniaav in ke cathola

2p0sise iacreases.

ch,z;aa/,




Seasuregent of the herdasss of oi coztings (1) shews
only about 5% €o in e cozting mexigun herdness is

obtainzd, 2gquel TO sSke herdmsss of purs codbalt,
Corrosion tests in a = solution of NaCl eaedis us o draw the
conciasion taat =iloys witz en identicel conteat of nickel and cobalt

a the 2ou3ia. huva Lhe graatest cheaniceal stability.
o=

=3

1}, S:ECIlaL C=S55 OF DEFOSIITON OF - NICKEL-GOB:LT aLLOY

esosition of 2 nickai-cobalt allov as a protective and

d2cofativz coating,

=n elloy coataizing 1-4% cobzit has bzen widaly used abrozd as
2 lastrous nicksi coatinz (for more details see Np, 5 "Bibliotschka®),
an ulloy coaszizing 13-2C3 cobalt is ased fo saorten ths tize
required or the =ecaznicel sracarsiion of thes suwface Lerore application
of a2 aickel couting, a p2caliariiy of this alloy is thet in applying
3s a sublaysr on coarsaly treatsd sarfaces of cxmponszats, tus surface
e coztiag becotes smdother,
Coasiderable saotaing actisa is odtuined i za electralyte wita

tze following coamposition:

Hickel sulfaw (A EEE AR R R AR E R NI R RN R RN RN R AR R R RY] 360 8/’1

Hickel chlorida 00 PO T CC000000CRCCISICOISIOCEOIOITOIOOTOS 30 El’l

?Omic acid @00 C0 0 1000000000000 00E0COSICIQSIUOTRCEOCROOTS 25 &ll
eric aCia G0 000 C000 000 0CI0E00-0000s0000000sse :‘-705 s/l
CObalt Sulfatﬁ GO0 I T0 000000000000 CSCOCPCPXOCOP0TS 2-5 dl

.usc;..-aéz;/,
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Cztnode current Gonsity Di ciceevccccccecses GHol a:sp/dnz

TODETAILTE scecececacsceccccccnccscosasscaee (T=T10 C

Tue andies ar2 ngce of en siloy with the seme composition as

tne caindce depoxit, otirripg end Tiltering the slectrolyte are

essentisl,

Decositisn of m=gretic 2llovs, ecrrodegositior of msgrstic

2lloys is used 0 aGvantage in sound reverding «ad in the recoréiog of
asn-souné signels sourd-carriers, which, wihen compered
T3 alloys, iussesia T of defaz¥s {less oechervical strength, greater
z5isze level, Gifficulty ip obteining & uniform layer, ete.}.
However, electrodeposited £lioys =ey elso be used to meke permanent
oegnets of o given configuretion or o2 & givam bese,
=11oys of nickel with cooelt and glloys of nickal with cobelt and
Zzgnetic coetings.
obtain the best cherecisristics of a nickel-covait ailoy (eos2reive
£arge ..0¢-:&0 oersteds and residuel inductisp 40CuU-6005 gauss), it is
@225 the parcentage. of nickel im tae a2lloy betwesn 15 and 35%.
- Bigziy cosrcive #Hi-Tn-f elloy (coercive force 600-7C0 osersteds, residusl
industicn 4000-6000 gauss} xmuy be obtainad with & phosghorus contert of
absut 3% in the =iioy.
The technclogy of deposition of these alioys wss worked out in the

Instituze of Sound Recording (§}. ZFor tanis puryose the coeting is apriisd

on tae surfec= of druwms or or wire,




Drusms coutzd with 2 sobali_nickel alloy ars uased for racordirg
siseck and masie.

Pruos c¢oazed witia a triple alloy iii.To-2 arc ussd &3 Gemdry
devices ip eiz2cironic caicalating machinsas,

To @2p03ic a megnatic alloy Xi-Co, the following conditions are

scyamnsniied:
133ck2]l CalOTIA6 eevecccccsscscncsccncccscssanee 130-240 /1
0zalt SULTETS seavciiccscseccscscccccsccsscase 110-120 g/l

BOTiC HBC38 cecvcesecsserceccscsscccrscssnnrencee =0-30 g1

Fotassivm cRIOTIA2 cececcccescsccsosscceccacsee 10-15 g/1

Cathode current 42n21%¥ Dy sssveecesscecccscsee 1-2 amp/dm?

9 Ta2 3390:!‘01'}te 20 000COITOEECOIOCOIOOICTROEOBOTIea -ﬁ;o.s.g

re?—: Tatiare P R Y Y Y R R P F PR R Y PN Y Y] 50’600 c

To deposite a <riple a2lloy li-Uo-r, Thz following coaditions are

CRYOTIAL seeeecseccccscssscesssnssscanss 120-140 /1
CAi0T1i3€ ev-0escccccocsescsccscaccscezes 120-140 g/)
AOnius CRIOTIAE c.eecaccesscccscecasccssccsss S0-100 g/1
Sofiun HypODHOSPRIite ceecvreeccccccc--socscesene 5-10 g/l
Cataode current GensSity Dg ccececscscccssssccss 10-15 aap/dz?
ol Of the 21ectrDlyle eceecesvsccccccccscnscces U355
TEAP3TELUTS cececveccsceccscosrescscscsccosccns 50-60°0 €
In bota cases, in order to obtein slloys of unifera taicimzss, It

is necessary $oO rotats tha cathode.

:::ci..a_eu/:
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For an ¥i-Co elloy & high curreni density of 5 anp/dm? is recomnmended
ZC s2copds, sfter which tae strength of the current is reduced to 1 amp/dm?.
Toe gpurity of toe 2lscirolyte is of v2ry great significencs, thaus reguiring
tnat tae salts used in it be marked either “chemicelly pure”™ or *pure for
anzlysis® and thet the zlactrolyte be purified periodically by filtra-
tion torough activated cnarcoeal,

TH obtzin uniform results, the surfaces of thz drums should be
coeted with copper. 3if the druxz is made of steel or has ste
it is necessary to dexzagnetizz the siesl bafore applying ths cosbting.

In coetisg wire, it is convenieas to Work on & convsyor installa-
tion, s it possible to coat wire of grsat lengta,

The wire must have a sazll coefficient of eisngetion {brass, steel,
nickelice, ghosphorus and peryllium brosze). In mua thickness sf a
wire > 2n 2lloy of nickal
for anodas. im whick case, it is desiradle that tne cobelt content in
the anodes b@ higzer taan TOR, Or g9lise purs cobalt mzy b3 used, if we
rericdicelly ecorrsct batl: with respect to nickel,

= defect in tne gulivanic metacd of 2pplyiang a2 megnetic coating is
toe nscessity of coating $asz drum, not sn the sSpot {in a macains), but
in Gismentled forn, whick mekes it hard to set the perts in place
eccuratziy, afterwards,

Howaver, tnis gefect is fully coopessatad by ths streagta of th2
resalting alloy under opsrationel conditionms, taus ensuring greaier

reliability then powdsr carrisrs.

:«r:CL-t;&;ﬁ




1e, COATING aITd -~ NICKSL-HMHOSTHORUS ALLOY

alloys of nickei with rhosshorus are harder and mors corrosion-
resistant tzen pickel coatings, The aerdness of the 2lloys increases
wita incr2eess in phosphorus contsnt. Tarough nsating and exposurs for
15-30 micates =t a vemperaturs of 510-600°C tae hardaess of the deposits

¥ ha increas 1S T - 4 pickel-phosghorus alloy may

bs obtainzd bota icully and chamically.

“hen 22 encuical 32thdd is used, tas phosghorus conient in the
deposit emsunts to 6-TE.

In electrochexmical depositice of a coating tke p2rceatage of
phosphoras in the alloy may vary within wide limits \from O to 203).
The chenical =metnod is z2lready being wicely us2d ia indusiry.

~ description of snz cnzamical method of depositing a aickel-
rhosphorus alloy (betisr known as th2 process of cazmical nickel plating)
is givea in o, 5 of the

a Hi-F alloy may be deposited elactrochenically from several
electralyies.

Zlsctrolytes prepersd on a dase of vhospaoric and phosghorous ecid
h&ve besn mertioned in scientific reports (2).

However, in visw of tne cost ané th2 scarcity of phosphorous ecid,

is difficult t> enticdipate wide-spreald use sf taese slectrolytes

ingustry,

I 4
acr_.z;éu/z




To nickel electrolyte with an
adaitisn of sodium pyvroraos =afisH0, was proposed {1c),
In tnis elsctrslytie tue stropgest effect on the rhoschorus content

& the d2,0sit =znd, consecuently, on the hardness of the csating is due %to:

neepiration of sodium hywophosihite, the ecidity of the electirulyte,

ity and curreat density, amd &lso wkei: the copcentration of sodium
nypovnosphite in the electroliyte fzlis below i0 g/1.

Increase of tane concentration of sodium hypocsulfite above 10 g/l
is not advisable, since the ghosphorus content, and, consequently, the
aergness wracticsliy do nst chenge, Furtsermore, concentrated solutions

f £>dium hyuvophostaite neve a terdency to sponsanzsus édecomposition at
aigh tempersiures,

Lerosits obtained at low teoperatures start to crack end pesl even
during the process of elsctroliysis, Therefore, it s recomoecded that
tas deposition teke place at & tempersture oot less than 7C2 C,

To derosit zn =lloy conteining 10-13% rhosghorus, the following

electrclyie compositicn and conditioms of operation may be rscommended:

i“ic:{el sulf&;e ::i&h.?jiw 000 OPTRSISNINBOFSORSO0000e mo E/l

sulrate aazs)l‘O}.OHZO ©00 000000 c:Tcnccss00RES 20 8/1

chloride eCl 0000000000000 000c00000cv00ssnoe 0 8/1

e, — B~




3oric acid 33503 30000 eccssvcccsccernssscerssccsrvoe z¢ 8/1
'/‘HZO seescccccscccscoce 8‘10 dl

inz hyporhosjbite hadlzrig

~
vztndde current density Dk @ve00s00000000000c00000c0e i-c a-—"‘:'\/‘dmc

Teug’tl‘atare 0 00000 020 000000000000000s00.0000ssnr0s0ss 700 c

p&‘: of the e“'ctl‘cly:e 000000000000 0000080000000000s00s I;-JQS

Tae micronardnmess of & costing obtained under these conditions

zmounts io 500-350 kgj&:@. Heat trestzent et a temperature of 606°C

S

£or 35 minutes increasss the microaarsness to 1:00-1300 kg/mx®,
» nickel-rhospusrus coatipg, subjected to heat treatmert. practicelly

+temperatures, is

does noi change its nz:dness during operation at hign
T wnich decreasss

contredistinction to z chicmium coaticg, th: herdness o

roticeably at temperatures greazter thac hGOOC.

It nas been showe (13) that the 283ition of phosphoric scid to ihs
In

electrolyte noticeably stabilizes its ssdium ayrorhosrhite content.
rerating with gree$ current dessities

=
1 JLne

this cese tesre is & possibility o

without stirring.
authsT recommends the following electrolris comrssition and

conditions of operaticn for nigh-speed solid aickel riating:

suifste ‘im[f’rr;"{} €0 50000 0000000000000 0000e
chlor de it'iclz.&-i';o ..Q.........l..............
Sodiuxm hypophostiuite NeHzlOpeH.U eecesccesccsccccscese

Ehos;hcric &cid 332‘01‘ $© 0000000000000 000006,0000000080009




Catnsde surrenv éensity Dg: 6008000080000 30200000a800 10‘15 azp/dmz

33Perat’ll'e 89 0000000000 2000000°00 08000 e0s0000c000 ?’0-9006

_:ﬁ Of tae eleCiYDlYLS ciececrccccccscacccccncccscne 2.0—2.5

;)’.lt_:ut éf;’iciénC'j 008000000000 cre 00000000000 04800 60-8'0%

Afzer the electricity pesses thrsugh a2t e rase of 25 emp-br/1, the
concantralisn of ssdiva hypophosthite in the 2lsctrolvis decreeses froaz
306 to> 3 g/i. Th2 raoosgnorus comtent in the decosit decreases correspondingly
from Y7 to 35%.

Costings ccntzining 95 poosihorus end =Ore have & brillient, statle
luster end & szooti surfacs, even woen they are 0.2-0,3 r thick,

o
+R0SphoYus conlsnt is jess theh 353, the coating loses its luste
bzcoxmes dull,

Cozierisaz of the wrocess of depusitisa of z pickel-rhogrhorus ellow

the process of chromiuam pleting shves the following;

2} The hardness of nickal-phoschorus coatines is not inferior to

the asrdness of chromiusm onatings 402s oot caange witk ipsreass in

z} n of nickel-riosphorus coatings is C.C7-C.1
ma/hr, woile for carsaiux coetirgs it is 0,02-8.03 ==/ar, and in thes case
of chexmicel nickel plating it is 6.015 =xi/br;

3) The dispersing abilily of the electrolyse for solié nickel
pietizg is considersbly higher then ths disgersing ebility of 2 chroaiun

slesctroliyte;




Tne catnode output efficiency in en electrolyte in the case
veile in the case of circaium vlating
erizs from 1z to 15Z.
Thus, nickel-rhospaoras cdetings ey be succescfully ussd insteed

-

o7 charoxaium coatings, ssprecielly for coeting coxmponsnts which operate =t

higx texperaturss,
in 2

Hswsver,

eL-k6kf,




