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This is en invention by Belltunje Anantha Shenoi, Scientist; Mrs. Malath~
Pushpavansu, Junier Technicel Asalstant and Mrs. Vidymlskshmi Reman; Jwm.
Technical Assisztant, all sre Indian Hationals and ere employed in the
Central Electrochemical Research Institute, Karaikudi-623 006, India.

The invention relates to the improvements in or relating 4o the electro~
deposition of Nickel~iron alloy deposit from sulfosalicylsate baths,

Hitherto nickel has been used as one of the undercoats for decorative
chromium deposits. In view of the scracity and mounting cost of nickel,
there is scope for replacing nickel undercoats by nickel-iron., The other
baths known for nickel=-iron plating give highly stressed deposits and
large mount of stress relievers wre 4o be used to get uniform and duetiis
depoeits.

The ¢bject eof this invention iz to obviate thase dissdvantages by using
irc -nickel alloy depésits in piace of pure nickel sznd {o iwprove the
batks used f£31r the above alloy deposition.

The main finding of the inventior isthe development of s new bath fer
the ¢lectrodeposiiien ef ircm-mickel alloy.

.48 new bath will give izou-aickel ailoy camiaining vaxying smounts ol
iron-antehod-ehd without the crecking of the deposit. The deposit is amcsail:,
mi-bright and ductile,

The preseat invention consists of & procass for the elsctrodeposition
of ironenickel =110y frem & bdath containing nickel sulfosalicylate 180
g/1, iron sulfosalicylate 70 g/1, boriec scid 30 g/1, having pH 2.8 « 3.5
st 55 - 65°C.

A



/153515
EAMPIE T

Hickal sulfosalicylate

Baric ecid

iven sulfosalicylate

adid

Tempeorature

turyent density

Agltation

Pereosntege of Iron in the depoait
¥ickel 3 Irom anode ~ ratio (by ares)
Annde current density

brsis metal

Nl elkel

Salfosalicylic acid

ferrous Carbonate

Borie acid

Current demsity

P

Teupersture

Agisation

Favcemtaze of iron !n the deposit
#ickel ¢ Trom sncde retis (by area)
Julgtrate

180 g/1

30 g/1
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30%

17
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Mild Steel for plating
snd platinum for analysis.
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30 g/1
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Mild steel for plating and
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EXAMPLE - IIX
Nickel sulfosalicylate
Iron sulfosalicylate
Boric acid
Current density
PH
Temperature
Agitation
Nickel & Iron anode ratio (by ares)
Percentage iron in the deposit
substrate

150 g/1
80 g/1

' %0 g/1

3 - b a/am®

3 =35

60 - 70°¢

alir sgitation near anode
131

25%

Mild Steel for plating
and Platinum for analysis.

The following are the main advantages of this invention.

Semi bright, smooth deposits equivalent to pure nickel deposits are
obtained. This ocan be used as a substreate sudbstitute for pure matte

nickel plating.

Iron-nickel deposits containing 10 = 35¥ irom can be abtained from
a bath containing nickel sulfosalicylate 150 - 200 g/1l. Iron sulfo-
salicylate 50 = 80 g/1 boric aocid 30 = 50 g/l using nickel and iron
duel snode at the rutio in the range of 2311 = 431 at 55 -~ 6S°c. pH
2.8 = 3.5 st 3 = 7 A/da® with or without air agitation.

Dated this 22nd day of Decemder,

S .n.s.lwux

1979
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THE PATENTS ACT. 7N

COMPLETE S8PRECIFICATION
{ Section—10)

IMPROVED PROCESS FOR THE ELECTRO DEPOSITION OF NICKEL-
IRON ALLOY COATINGS ON METAL SUUSTRATES.,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rafi Marg,

New Delhi-1, India, an Indian registered body incorporated
under the Registration of Societies Act (Act XXI of 1860)

The following specification particularly describes and ascertaias the nature of this inveation
+nd the manner in which it is 1o be performed :~
5
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This is an invention by Palkunjse Ananthsa Shenoi, Scientist;

Mrs. Malathy Pushpgvanam, Junior Technical Assistant aid Mrs,
Vlidyalakshmi Raman, Junior Technical Assistant, all are enployed
in the Central Electrochemical Research Institute, Karatkudi
623 006, India « and all are Indign nationals,

This invention relates to an improved process for the
slectroderosition of nickeleiron alloy coatings on metal substrae

tes. The metal substrates used are ¢f mild steel, copper or brass,

Hitherto nickel«iron alloy haz bsen dsposited from an
electrolytic bath containing sulfate-chloride or aulfamate bath
in the presence of additional components like trisodium citrate,

The object of this invention f1a to devslor an improved
electrolytic bath for nickel-iron alioy depesition of coatings
vherein tha stress in the alloy coatings obtalned can be reduced
without adding further additive to the bath as stress relievers,

The main t‘:lnding‘ of the Invention 1= the developsment of the.
inproved bath for nickel iron alloy deposition wharein we don't
require any sdditional complexing agent and the intemmal stress
of. the alley is also less,

Normally ussed proecess for obtaining nickel-iron alley:
coatings by electrodeposition on the substrates comprises the
steps of mechanically polishing the substrates, degreasing the
same, alkazline cleaning and plockling followsd by slectroplating
the substrxts in a chemical slectroliytio tath as stated above,

Nickel iron plating is finding applicoatish as a way of
substituting the nickel, But the alloy has & slightly high interw
nal streas for which a greater amount of stress relisvers uis
added to minimige the stress, Moreovsr to keep thre ira In selue
tion, additional complexing agents are alge sdded, Er the develops
aent of thiz improved batr, we dontt require -4y olther complexant

and we couwnd g8t 19s8s siresssa depwest wir th. case hardness

value,
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Seml bright, smooth deposits similar to nickel deposits are
obtained in which the internsl stress is slightly less than other
gulfate chloride bathsa,

The process of the present invention consists in the electro
daposition of nickel-iron slloy coatings on metal substrates from
& bath containing salt of nickel, sulfosalicylic acid er nickel
sulfosalicylate, iron sulfosalicylate, and boric acj\.d at having
PH of 2.8 = 3,5,

Iron nickel alloy depo.its containing 10-35% iron can be
obtained from a batl: containing nickel sulfosalicylate 150-200 g/l
iron sulfosalicylate 50-80 g/l, boric acid 30-50 g/1, using nickel
and iron dual ancde at the retio of 211 = 131 at 55-65°C, pH 2.8 =
3.5 at 3~7 A/dn> with or without agitation.

Accordingly the invention provides an improved process for the
electrodeponition of nickel-iron alloy coatings on metal substrates
which comprises electrodep =-plati g the substrates in an electrolytie
bath consisting of sulfosalicylic acid salis of nickel and iron and
boric acid maintained at pH of 2 to 3.5 and a temperature of 50 to

6i°c.
According to & feature of the invention .the electrolytic bath

consists of nickel sulfosalicylate, iron sulfosalicylate and boric
acid.

According to another feature of the invention the electrolytic
bath consista of 180 g/l of nickel sulfosalicylate, 70 g/l of iron
sulfogalioylate and 30 g/1 of boric acid and the bath is maintained
at & pH of 2.8 to 3.5 and a temperature of 55~69°C with an sgitation.

According to & further feature of the invention the electrolytic
vath consiais of 200 g/l of nickel sulfosalicylate, 50 g/i of iron
sulfosalicylate and 50 g/l of boric acid and the bath 1is
sainteined at m pH of 3.5 and a temperature of 65°C with-
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=put agitation,

dcoording to another further feature of the invention the eleote
rodeposition is carried out at 39 A./dm2 with nickel and iren
anodes in the ratio of 231 to 1:1.

Thus the process for the electro deposition of nickel-izon
alloy coatings on copper, brass or steel, substratescowsists in
using a bath containing nickel sulfosalicylate 180 F[{, Lron
sulfosaliocylate.?0 g/1, boric acid 30 g/1 with nickel and iron
anodes in the ratic of 111 at 60°C at pH 3 with air egitation
vherein we get an alloy oontaining 0% iron,

The proceas for the electrodeposition of nickel iron alley
deposits on copper, brass or steel substrate preferably a bath
ocontaining nickel sulfosalioylate 180 g/1, iron sulfosalicylate
70 g/1, boric acid 30 g/1 with nickel and iron anodes in the
ratio of 1s1 at 60°C at i 3 with or without agitation wherein
ve got alloy deposits having 15-30% iron,

The invention is further 1llustrated by the folldwing

sxempless

Bxaanle 1
Niokel sulfosalicylate s 180 g/1
Boric acid ] Y g/1
Iron sulfesalicylate ] 70 g/1
. | s 2,5 = 3.5
Temperaturs s 55 65‘ v}
Current density ' 35 &dn?
Agitation s By air
Percent iron in the alloy s 0%
Nickel iron anode ratio(dy area)s 131
Anode current density ) 243 Adn®
Mooy TRt denelty fof 1o 1,5 Man?
Mode ourrent density for iron 1«15 A/l)n2
Basis metal s HK1ld stesl ,copper o

brass.

Cathodio efficiency ¢ 828
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Bxagple 2

Nickel carbonate 3 75 &/

Sulfosalicylic acid 3 370 g/}

Ferrous carbonate ] P g/1

Boric acid t 4w g/1

Current density s Y5 A\/dm2

pH ] 23

Tempsrature 1 50-60°C

Agitation s Ko

Percentage of iron in the alloys 154

Cathodic efficlency 3 924

Nickels iron anode ratio (by

area) s 231

&node current density 3 2,5 = 3.5 L/dmz

Anode current density for nickel: 1.6 - 2.3 A/ﬂ:l2

Mode current density for iron 3 0.8 -~ 1,16 1\/dn2

Substrate H Mild -teel, copper
or urass.

Semi bright nickel-iron alloy coatings obtained contain
15-30% fron and have less stress value than the coatings obtain=d

from other known baths,

T™e bath used in the process of this inwention has been
thus modified by additive of sulfosalicylate so that semi bright
and less stressed deposits could be obtained,

1
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4.  4An Iimproved process for the eleqtrodepozition of nickeleiren
slleoy costings on metal substrates comprising eleciroplating the
substrates in an alectrolytic bath consisting eof sulfi‘wsélmymg
#oid salts of nickel and ironi and boric acid mainteined st pH of
2 to 3.5 and a temperaturs of 50 %o aé?e.

2. Process ss c¢lalmed in clalnm 1 whersain the slectrolytic bath
coneists of 180 g/l of nickel sulfosalicylate, 70 g/l of fron sulfoe
salicylate and 30 g/l of boeric acid end the bath is meintained at &
PE of 2.8 £0 3,5 and a temporsture of 55-686°C with an agitation,

3 Process as claimed in clalsg 1.9 vherein the elsctrolytiec
bath congists of 200 g/l of nickel sulfosaiicylate, 50 g/l of irom
pulfoselicylate and 40 g1 of boris seld and the bath i3 maintained

at a pH of 3.5 end & temperature of 65°C witheut agitation,

&, Provezs as claived in any of the preceeding clsiss wherein the
electrodepesition is sarrisd out at 3«5 A./dnz with nickel and iroa
anodes in the ratis of 211 to 114,

5. &n improved process for the electrodsposition of nickeleiron
alloys csating on metal subsirates substantlally was described end
i1llustrated haraine

Dated this 20th day ef Dacembar, 1980¢
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(X M8 MaMAK )

PATENTS OFFICER
COUNCIL, OF SUIENTIFIC & INDUSTRIAL RESEARCH,.
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