CHAZTER 4

BIZQCEODYPOS ITION OF ALLOYS

& aciace



78

¢ Fectmy Gerosition of 2ilaes 3

4o Intemduction o

Al thourh motals are hichly valuad ia thoe pavn stnte,
thoy e uouclly Dot strong ewuch 0 sotisfy tho preamt
aunacting denonds of atructurs) ond mecdhanicol oaginesring,
towevar 4F the motils are faflcioualy allopad, we oué matericls
with resuisite pmportics o withatond the strosess md stronds

of the progsent dw soads, A0sc, wdepnsition 0Ff mohals geoulis

in an cprrecioble pofuction in notal oost. Jurthoomors, olloys
cnn be ueed Hr decorative miresss, In viow of thelp snesind

oad vardahie colonr offerte,

e probless arising i *he deposition of olloys s
the conposition 6f tho solation, the chioloe of Aloctrodsn
{ te‘mﬁw»m ragticalar ) a3 the conditisng af onerntion in
srder ¥ acours Yhe renudzed oonpssibion in tho Gonsitad ol lerr,
hey ol eomdvalont of tho wo congtimeonts fofluoncos
ghodr pesvortion in ehe dencodl, 63 thoe soluntton oill sak
noeaossartily conteln the alloy wonstliuets in tho sye pronastios
o that of the resuired alloy desogsis. Dacther amode and oathivde

fficincien ore Bok 1ikoly ¥ bolance and Sie fendd to
yaciabtion in the cowasition of the asolation. o nvoid this

insoludble mwdies aro used vhorover nosoidl e,

42 medopoaition of totals s Cloaltaneous DMachorge of “atioasy

If n solntden conbolng two ondions, theeo 48 o rozsibilicy

ehot simultansogs Aacharge moy oocur, this probias 18 very



79

interosting in the cdloctmdspooiilon of olleye Gud this probien
iz olao vary foportmnt in o donoelibion of sindle notalsy
gigee the souatus aolntiong alwnys dostaln hydrocen loag. ‘ers
i not for a warinty of compllonning foctors, suth an the
AnMluence of chs wetal on the deposition potentin! of the other,
the sitantion would in orinciple mo eltively sisple. Provided
the Mcharae notentialg of the e Lons worn the some, simal-

Lanang Jdepnalilon Yould oo,

Tor exsomie the revsoeibhie motencisl of a gainl & In
o pointion OF 483 jons of activity B.% La2 OF tha clegtmion
‘:,”i!yg I3 %mil@ blc] gi‘ﬁ'my W

e W i
£ 0
g &

+

ad the thehreticnl dschergs cotential m@'?i@ 15 aqual %0 « Lo
R B 4 midee 1 « £2)
s ai-s-aﬁ e ﬁg%gnm A5 ﬁ?{%‘ e (24

m order % obtaln the octual dechozys notenticd 18 42 necosoney

o indiuvde the owne veltson iy, and 8o it follows thet

- ‘:: »@ +
@mg Wa?;”*{g; & m«m in Ayl er {3}
IE €he anlution dontling two ootioneg, one of which moy
hes the hydroodn ion, e provided there {8 no dntorenstion
in oolubing or £9 tho Aenoslls simalenmenus deoodoion wild

Game s ho ey achoros potaentlaly, 0.0 07 & ond U,



80

hooome aual, hat 9, wvhaen

0 = oo 3= N SR LC
”Kzﬁ m{% sibe W in 'ﬂ‘%ﬁ' B e 5;{3 q;ﬁg 2 E;:.;E’* it Qa‘} 0#‘4}
n p

The subiact of simslianacus dechorge may boe divided
inko twd aanocte, Frst, when 1% 45 deolired B dennadt o
metols sinuliinecusivs .0 in alloy depnaldinn, and scoond,
whers slvul trnsoue deppaiting in %o ho svplded, & In Sloctrde

anoiyelonl woth, Ve pre concaemoed with tThe finmer.

S esanination of erngtlan { 4) shows thot thers oro in
ganaral, threo ways in wvhich he Aacharge rotgntinlg o7 Two
axtions noy e browsht tocathes 3 4) 47 the ssadard potmiid
are Afloraat, s the ovoveliages vwary m"f’w&@ﬂy ty
rompeng 1o Br this Hffermen, d { 8 ) 48 tho ALffermnons
in yrwvogslinlo potoatiols nnd ovorvolioges are gupmonsnted for

M Sforoncas in antivitien { cmcontrations } of the long,
Ui of 2 of M FwWo aave, Squl and gVevdtages e gwall.

Se3 gﬁﬁﬂmm of Slating Fopametens fa Miloy Doroadition g

AT SR

Independent poransters in slloy doposiddion, a8 in a1l
Qrpooieion, SroJossel ore current donzityy Sanporntirsy anlile
ia&m/ i ond amcentrations of bath conotitambs. (ormokly,
shoag wost be oore ightly conbeollod &0 alldy ploting then
15 oingle metsl ploting, begsuzs 48 40 1ikely $hot a chrnge in
ony ond will offoct one motal oors then tho othar and shus
chmg«aﬁ' the compesition of o allov, Duock effpors oon Do
datamdned ondv U7 cenetimont. Careond effictany, adMilon

agemts, Dooles matal, theeiszg pover aad asolos hova & nexpadoont



81
ic o oiloy depooitics 1173,

Ranw loy devosition baths { oig, shlo and ooomlex,
sreenis olven® taths b oare poozsddia, 90 thoet fatluze with
sne tepe in oo ey povees dhot the Jdmasitcion of o alven 22 iny
ie fmpeactioal ( 73 3.

dedy Dleotrodemaition of Jlckal Chromivm Nilove

and
Earlier Work:
A

e A ond toose of the Dregont ek

The suadles onflor cawisdidarotlos doal with tha o3 attrde
dromadtdsn of rdcial ohsosiun oilovas 1% 48 of iotsrest
noks N0l ek oF tho woardk dme 1o the poats 42 looosly of
cadiieacive nators and cnensiketive Inforintion avoliokle »m
the mbiooh 42 very 1itElce Tho nuther of combinations of the
rlaembio notols in Mo forms of alloys 1 vary large, Tho allow
Semneitns cbtained alectrolydionily nro oot slusye cound,
seflivernty thict, lustenoz and gmnoth fo thoat shoy oo hove ooy
anrotion) volne, Tery fow piloy opstemshove made thedre way from
1ehoentoty &8 plont 857 Sower still huve awolved fnto falxly
wido §Sozsad peocl onl applicneiose, Yowsver, thero ars Loyeaeo
pogoiibiiities of povel noture in o stedies, 42 rerivusly
et ooy hechmoloiand of woll on theoretiol stand ooint,
st ond vemuaht ofdkel shpordun alloee ~des cxosilond uenr
gantotvce, torosion raistonoe, ladriond sooistenorn, ond
high Wit storagth, Borbeadommnitsd oy contines pronabhly
have sindlor poopeetics and vwild dicy o choon subotrabke o

b asof, s siintocting ho pond Syr coro axponsive coat o



82

arkt olloyas, lHece numsrous Sbtampts hove BHoom made o develop
& salvobls owempsiasl oisting prooosg, Roviews by aexdesrdth ()
arvl “Halahiim (75 ? indioute that une such ningesc ha yebk e
profosted, dwerer oot cuality deoosies warn rometed from
O baeth cﬁmgf?ﬁé&n ing potascivn Shromion sul oy oickal fommbta,
wzs@@m;z/cm& toy boric aclds sodium fluoride, mé giycine {75 )e
Ihe mg‘m% ,’aﬁ"imzmw B ths npoccaa i not hidh. & petent on

o barh mﬂt&ﬁ&m{x &@:&31% oromsie erepvaydn Sialng dhet Chrovidam

nicha ;‘@m;mg& san Be dlemtrodonosited over s vife rance o2

é/ g

&&“ﬂ&%} *’msézma with zderuehe caprmt affictiaicien { —~ 35
ni@ﬁ/ on the sukdesr cnrresien resistance lqg } end ehe Bohtie
vi@m*/% ! PieTr dlootrmdenesics in induatrisl, masing end nrbom

mwi wente $ndicats e value of such slotesd whol used for
/
.){f{‘*\’*\':ym&".ium purposes §y oole Attote heve else beon mols 09

mgﬁ; a an alloy depofit of N-Or.0e, having an apeacsronce and
wﬁm of stalaless sieel {og te

Tha alm off the prasoat worl 49 €0 moke o8 adwuept fop
ovneaontzie, oxbhonetdes sad cunnkitotive shudy sn cdotimdonsliodon
of bnaey 2lley of nickel and cheooden aud &0 o0bd 140k onbhisun
osditions o chtoin the beot ity Soontit, “he Anfluanes of
the mmw&aq parsmotors 4 studind o gmenteyr dobrilo 20 ooteM ish
she sptlmen ossddiian under oodh ayati,

1) Zowmpowition of tho Soth {Cloctroivie coucontrations),

2} Uemipupature,

3 Tarcoat Censitys

$) tmration of Vastrsiyseis,



8} dootepde DLOUNCR
83 a3 don dgEmtse

idh tho hele of certaln odition orentsy e bhove gucoands]
in ohtalning en olloy Geposit of hidh quality sad nropertios
il ch oy wring ghout 6 rodionl chenge in o plotdng induster,
nanidecing Incresaing coot of nohel nntols, inclusion of silver
or @itd thjtraces 1o tha solution has ovolved o new anthod of
fzﬁ@aﬁaﬁing;/m siioy Jeosit with hither % udknows propertden,

83



84

*GCTITOLCS BOUEAD »

BO°EY BETCL OL"ZE S¥0Z TLZL PROC ST
L BCTEY BE*OT OL"ZE SFCT TL'ZL VYOG GOT*C 14 G
CL*#F ST UL BE*ZC  STOT ¥E*2L LYOD 2153 Aly]
O TING OSUEP B0 66IC  OGCDE THUFL  SHDO $OT*0 QE ¥
*solpo ¢ abUFE £8%6C 6501 $6°8e 22%ET 4%*99 98O0 6800
Sn1G ATSYs fsusaeype ,
Pu2 o374ys (T Ymrogyuno LDUZD  AZCTT OTCIL £SUET £S*SL $EOT0 9BG"D &, £
O1*0F BL*IT EBCUOZ ZHGT LETOL AZOSG ZLG*0
IWOIOWPR MWIT TVE 0TS QOYIF UBTLE  2GUUT 26T BROYD ILE D &3 z
SELE  IT'CT  ROGE ODOFE COGL  OE0*C Q900
CIBINPVUOU OO LJTE GEMLE TIZT  POST  LEYGE Lot0s  TIOCD s Tadd s G 4
i i b 503 At ) It - , rouds suefy Yo
§ agmodep 0 JejewornoD GOy Sed
\ Aogie uy - up pegjscdep agegdipc
ITeCdep BYs FO DALY 80 FOORUCD  gresdsp Spubos ByoTh on
TEICE % BED FreT Fo*yn

=ik L I0WTG  THYD

*ERI0CL £ 9% £%2 ¢ oL
BRGUET G ¢ SISACINeTE 0 WOTIsIho
wpehHe 490 el $OZF  AJTHUND JLVIILY

GEWRD § § DOURISTR BHCAH I
DeGe ¥ sanzeaeduog,
e oot sed sl § ¢ suRdn

*T® O0F Iod *sud g 2 aﬁcwmuﬁamw WOTeSRRos *P 0T 300 cqid §F ¢ Sav@lmnes DTECGERE WOTCEEIOT

)  *A%eddel AopiR MVIERUYD TONOIE OUN 30 { ¥ 8o ) Auweiniise IVIITD  QRARDD
shequonded DUG PUR JUBIACH INGOE DYWL UO oyuydins TEDTU 0 HOTINIROUCO O J00I3% oW =t LIMDE SOR



40H [-VNI-~CCE 89
e! S g S
O/ﬁ/ o
351
/
30k Ls Ni - % wt-
25
X
Lt
O 201
©
cC
o
= 151
2 ~Cr—% wt.
S o
O
_ 10F
S
v ~Cr-CCE
=
5_.
O ] 1 1 ] ] ] 1
0 5 10 15 20 25 30 35 40

Conc.of Nickel Sulphate(gms.per 100 ml.)

Fig.17 —Effect of conc. of Nickel Sulphate on CCE % of

the Nickel Chromium alloy deposit .




86

SEOTH RO SR

- 8&! - - - P -~ = - mm W
) F*RL LEUET SuteE 11TIE PoeEe S80°0 G2T*0
| myseIsuprucy .
ATHROFISNORIE 6F°98  LS°RT  HBE TIIL YO LY SFO0 S0 5¢ S
« EP*3€  L8"ET  9LTEE ¥1CEE £8°E9 L0 6310
*FUSIOLLE  BPUUS ,
HoUTG INOYTR WITH BITUN EPUGE  LSYEX SR ITCIE PG ED ghova T R e 167 . ¥
LY 8E  LE™ET  06"¥E  T1%Ie Lo By~ 14 S v
7 FUCIGUDTIBIRS TINR LFTEE LSCEY OETRE  RETIE HTae 860 G230 174 4 £
PUEP  BEYZY  98%CE LRV €L EEG D PHA%0
JUSERACIONE JUBTIG 06™EY OL*RT (B38  L¥cw £97LL 4% Y] PBOG (473 z
, o BETLE  SLTOYT 9For epreR 8704 CEO™H H9L00
*Rolpe 32 WY XIeq
~wgetpeuen APRUNTIE 6TY9E TICOT SOfRE QLU L850k 0860 ¥¥3I°0 % T
hC A A *Tm Ewd 55 vl
ZORSEOTICY T GOY 288
. osTudine
% PORTECB o s
B ayscdop Jorle U e Iddess  anpesesed  *en
% @y 0 IS0 [EISH Fo'an BOSDVOD CEUY

*JTecisp O INgRy  (onvs

FE I

CEQTEA € 08 6%% ¢ eOeRTls

*EHINGTL (2 I PERATOINUBTD JO NoTmeang
et aed Yodom §UE ¢ SAIRUGD HReaIND
IR T ded vwnhog & gﬁmm&ﬁmg WHTEEOH0

ZOTIR EEHERSUD IOXOTR I8

&3 e
Fo lamns

E

rEID F 3 OOUOIETD SPOIIND I
e B SENRCINCOR
i 00T JTRtE w ey % 3 é&g
o Ont Jed el gr ¢ Sanuline TESTR

‘Spesiap

§ SHURTOIEI LMD opSRRe slogursald o pue

JILRJUCD [ENNE N3 D oRUUSTne OTCOXYD woisdoacd 1o COTIRSURNUCE JO 1o @ i -waTvOn A%eve



40

o)

35h \\_@
Ni—% wt.

30

O—
25F 0\0\\
Ni—CCE

15k O O Cr—%wt.

10

Metal Content and CCE %

0 ] i 1

] | 1 |
0 5 10 15 20 25 30 35
* Conc. of Pot. Chromic Sulphate (gms.per 100 ml-)

Fig.18 —Effect of conc:. of Potassium Chromic Sulphate

on the metal content and CCE % of the
Nickel Chromium alloy deposit .

87



88

UG TRUOD WIRFRCD »

wlip- PR*IE 85*ET 206t GL*Se QERe OO0 GET*0
- e PO°IL 9621 Bo*61 S1%¢C PR*8G O GEX*0 8% 1
OB*ZE Gi*£Y i3 i} 4 4*st 19 10F A~ Oro*s LET*Q
- E£942E GE*ST, 826l D*&E QeSS D00 24 4] 8 ¥
LT*TE  ETZY PE"BY CE*EE EC*8% 9£0*0 @Y 0
e ) 2373 ﬁnﬁnﬁﬂhﬂ%ﬁ IG*TE £r°g} BL*EY  $I°SK 12 A R A Yy 20 o - e
G3°EE  G2'%X LT G A+ ot0e  GR00 BLE*0
FUITILLLY JYOTIE PSYIE  GECCY &¥er  gEtge B*GE  FEOD 2k &g ¥ z
TETEE Q6TCL #6°0F  LETPE g5y Ige'g OIL*s
*BHIUS LT . :
FIRIOGHRUOT JUOTTIS SL*ZE TReL I&'6Y  0e%¢LE Le%%e IR5'0 o2 8 Qg v A j 3
b T b %] o €] o gy g~ 5
2RR9T )
- TROG W T DOY S8
% PEITSORR LD
*JIeeeiny FO eImyny e 3iocdep LUl ¥scdep JRGICT  ~OFGa0u  TOn
Lo=TeAN % G FOG SRTDING, éﬁ

2

CF ICHJOCT (BN 20%SR

‘TIICH 642 & BBOITOA

SED ¢ SOUUIETR SROANRL

wpely Sad colon Peg ¢ AT0U0D SURIIN
=3 007 S8 gl 07 ¢ ejendins DINNIUD CNToseGd

PHIUNT L ¢ RISSTRINCLT 3O BOPIESNg
*oo%e § eanyniedung
TR gD 200 sl b ¥ pupmdis
ooy Jad *Rl gE ¢ S3RUCING WL

*31eodop £O7TI0 ENILOEIR~IDNOTE O B Ero )} ACUBTOTIIS RWBLIND Spouavy ohuauspied

BYI PUT FWRLOD TSR HIG we @#ﬂﬁgﬁw unysseldd 39 CUTRINtEOneY 3O YDUII0 ORY =2 HIN0N Iews



35
ol \Q\
o) O Ni-% wt.

25
X
w
O 201 ‘
© o—5 ° 00— Ni—CCE
-g \ —0 Q —0 C(‘—%Wt--
E 15?‘
2 o/"o'f o ﬁ')—\0\
S Cr-CCE
© 10
o
o
=

51

0 | L | 1 | [ l

0 2 4 6 8 10 12 14
Conc.of Potassium Thiocynate (gms.per 100 ml.)

Fig. 19— Effect of conc.of Potassium Thiocynate on the
metal content and CCE % of the Nickel —

Chromium alloy deposit .



30

‘1) 9fpv)d JO +

CTUOFAITOTOD WL «

00 ETTh0 "

BOMLE PLOST  ¥EUUE b4}l £ Peres
-l - SG'6E PLUYT IB*IT ey*oy €8765 U0 % A ¥ 3 5
QLGE T8 EYT  SLUST QG Gy QETLS oFO*0 LY A4
IWRIVporEpe s LL*PE ¥ETFT €202 05°4LE 0s*Ls opote ot A A ] 4
F0°FE  PISL TE*ET L¥*6% 68%°LS  BEC*C QTLQ
TRITUAUNTHOG (G P JUDIRGY SO P11 ZB"EY ¥ ce GB%4%  REO*D Q2T 0 4 @ £
QL*3IE  IBEY 6Oy L 88"LS  gEO"R FIr*0
oeIq fRunaeipy EV°IE DLET  EL™X 11 i1 BE%LE  EEG*O 31 § S Z 4+ z
e T0"Ex A 4 £EYEE D09 OEOYO TITG
N¥oR1q fausasupRuy 82%6E TU%ZY 96rLY EE*EE op*es gEg%0 £21 & Sg ¥ & T
an T %A b T A w5t .
Swpem vl
~OIDG0 WE TR Q0%
% ... BeYEEedsp audion
s JICTERP ARITE  IyBisop ABCEEO  BUIDATO Ol
TEIAC Nmnu UF Ut 1639 SO JG*n IS SO

FITE0DY IO daTgEn

e o

SIIBUTE OF & VILLYWRISS T IO COTREANG
n iy Judcedne pre 8 ATelD JuesaT
e 0T Jedesud F eauding oSTEOAYD ENIERvIol

*S3ien £ ¢ SlegTos SR £ BOUBSETD ORGSO
o G ¢ penpaedie,
*E 00T sedeml g 8w T WATERURO

"W GOT aod tsel g2 eaeyline TOER
*FISCUp ACTIY WRFNOINO-TONRTN 39 { 8 Suo ) AUSIOLEIe 3UBIIND GpOUIRD

WPFURANE GYR LD JUBPRT TUNEE SUS UO SNRALD 50 GUITEINEDIKG JO J0DIFS SUL ~F LEC0N DUINNS



91

Ni % wt-
30<\ ) - _Et____

Metal Content and CCE %

|
0 2 4 6 8 10 12
Conc. of Glycine (gms.per 100 ml.)

O ] 1 | 1

Fig.20 —Effect of conc.of Glycine on the metal content
and CCE % of the Nickel Chromium alloy deposit -



92

zl afod "o +

*RCTRIPLes WD ¥

ST 4 4

£Y%9¥ L5 7t 1 GE*sT [ 18 7 3 380 0 A0 Y
POAIDEIL U .
IVCIFIO LugsedEee . L45ed SL*2ZT ZB*Ee 3ol A TL*RL  LE0"0 43 ¥ A v 20y 4 &
TLEY T v s1%68 EEMEL SB0U o5 3 Al
*sogosed NOUIQ
TATYA ALBILRY  0%*EP 83°58 L8718 ES*VE 1 ¢l YA e A £93*o TE 4L ¥
£O°BE BT gt A v 3 Al TR <-4 (A€ L4 S
SRYTUA QUOIGLDY &R oE Ll & G %7 0" 4 29T (% Sk 7 N 4] Cad B LA g
i *selp® L2728 OOt 1tee L5 a8 e S S A | 3 gt
e AbUT GRIDTG YT ,
o T WPTIS Yuvaegpv FRYIE &%  GR*EE LGS A Sk T AR % + 14 S ¥ - ¢ z
7] .4 20% 1™ BOYQE QG*§L CROC 0OE*G
portd 1] Ut RTYes Bh*e PETOL £ g 1774 PR*SL B0 Gagte 20 E 4
. o .5 n ey » gl
X2 } 77 ¥ Plorea
- =Linan By e fog
% TONTUCay Iedveiny
sy sodey Aupie Lyacdsp Soclos YL Yen
TR S U QUSRS TN SN #5%J  SERAAIY, reu

*23eclap F0 VIANQGY

, *HIIOA GO ©% B ¢ sbogios
SASHOUETE (T 3 DIRATONEOIR $6 UOTISEn:

i CoY 30dd Y S % satpirrepeont Jed el ¢ ¢ on
‘@ GOT ESOTRE oF @ ORUIRITOE SRS BT OEURE

PEER 2 ROURLSTER BDORYSOLT

S QoY sod sl g2

ox B2 & Darneredies,
LRI AN ey

FERTREInE N

VITECGGR AOTIN BOYUCIES-TRHITR O { § 20 ) SUWDISTIie IWeIsno
SLONTY SOOIl ONE DAY U0l RO oy U0 TSR 2080STD JO §TanIn S s 120D S59%0



Metal Content-and CCE %

Fig

40 93

35} o
25F

— Cr— 9% wt.
15

10t / . Cr-CCE

O ] I | | ] | ]
0 0-8 1-6 2+4 3-2 4-0 4-8 5-6

Current density (amps. per sq.dm. )

.21 —Effect of current density on the metal content
and CCE % of the Nickel Chromium alloy deposit -



94

€] 2fPId 'JO + USTITUD WATISe &

20%E8 SLrE1T LTTel Ay ek K PGS IS BECD 11344y
P ARCYSRI HFA8E ‘ .
- SoaedsHsIe YOt OA*TT FEYST SY°%E iprEa  IPOto 3 Rl 55 %
: EO*GE SFTET BEYST O LE AL Ny TIad £hI*C
sabugy Woulq FOTW-Tp~ EB°0E SPEI SE*BY O5%LE O5%E8  O¥EQ Ui 5% ¥
TO%LE RIPI P02 £G*9E THWE  250°0 £OY*O
SPOCO TR TUMMIVOIONET  TOLE  LB*ZT £ LU HE Uh*o% 0883 1773 2 ¥ m‘m . £
19°08 OCB*EXT  £OMLY 7. a1 gT*EE 00 1% >
POTTERIIUOIONGY  BO*IE  OI*IT  26°6Y VAL 2 v LoD 4y AdY ¥A 2
LGCE  B6*EY 20Ul PorLg P68 LEQ%O b $53 b
*BITLA TIUD "IURESUpUGOL REYEY  BI%IY SIMY 62%E QB2Y  BEGTD 0% o) 4 4 ) 4
ey 36 e« %1 LA e
~OFOEC U ~
% PEITRRRD e
e ey Loy S3echp A SNy O
*FJELOUDD FO OIWgCH  TeRwy % Eol STCPUORUGE  TORER FOrge FOvgn  -xodkey veun
wAon C°F 93 g ¢ @buulon S § v Q0UERENR eposiooiR

SeqUETW 2 ¢ SYEAOROUTe IO VOTIEING  “Upvhg Jod-edR HYgy gégmv USSR
v gof *edveub 3 @ eursdioew mm.w Fndrond 91 @ﬂmﬁaﬁg ERFORTEa
& oY Sedesndd Of¢ OYNEIE DINKUUD WORsuasg *IW ont aedveel ¢¢ ¢ sgouling ORNTR

SSTRCGOR ADYIR gﬁmﬁﬁsﬁﬁaw& 20§ I35y 3} LmINIIEe RTINS
RO COURTOSINTE el DUD LD [eROn 9 aﬁ @uﬂ&ﬁ% IO BUGSE0 Sl i PR BEvs



95
35}
e
30F 0
S 25})
L
O
O
O —-—-—-—)C — 0 Wt_
° 20 %
o o o
< > Ni-CCE
e T .
N /o I
£ 10F l—-—-—-»-Cr--ccrz
=
5_
0 1 l 1 1 ! ! |

0 10 20 30 40 50 60 70
Temperature (°C )

Fig.22 —Effect of temperature on the metal content and
CCE % of the Nickel Chromium alloy deposit.



O

a9
7l dreg IT FUOTRTHUCD CORITIID w
UBADPR GRS TTE v - - - " - - s %
ZECP €601 628T (BYLE Al -t FLO G Eelinad]
RERBAGILWD JUOTLE gO0F €8BI SLYSE OOTEE atehg 10! LLOY D QLD =
E6*OF ©E'0T $1%0c  ©&'Se E2%6E  TH0U0 091°0 g
*gebpo 3w efuly eniy ,
WATA DIRE FURIFUPY  TGMGE  FLYET  OR'WE Qovec GOrEL LEOYG GFT0 ST £
. ) PTGE DHYET 9L'IE BPSE kg T1) 1E0%0 S60°0
u,gggﬂ ) . . )
SUETISRRARBITY IICRE G121 &8YiZ EEvES EEYED REC™D S60*0 (3} 4 £
EEYIE  IB'0Y BO'IZ TPeR G *p9 L3I0 R0
HoULn Rumysupeouy  EEY0C IDCIT TSTST e21E (¥t 4> 7 L) SRGG % 1
3z *Fu *xe {4 i 4 *mﬁ@ SBYLITN
% SLYWITIOR eyRit
. b b IROCIBY ADLTR WT  AFSORp . oy DURTROORD ~CARDETH JO *OR
ITEXRP 30 aanzuy ERon % = JOPUCS TRINE  FOYIe  SUSOD 30°a5 0 GOTIRING *ECO
TRICh 2 §F SUEIIoOn GEE % &}&u&@g @ﬁﬁﬁﬁﬂm

éﬁm F BoroapIslon: EgrLs aud rsEm w;; r SRpsuep B
T 60T IR0 e ¥ 1 SUIDAIDT TR GOy <ad ;n:mm a % ﬁﬁ_&z@\mﬁm &Jwamﬁﬁm
1 oot Aedestd o2 mﬁaﬁm 0 LUPEGEINS BRTIRDEO] L Q0% S ém,& SE TVogrudnid [eNdIN

“SYordep AOTT s !aﬁwé 50 | o ogor ) SOUSTDTIND SEDITEO SpOGSTD

PoEFOLADG Wy DU uﬁﬁﬁ sl RRg OO OF mmm ﬁ&.ﬁ 50 w@mg%@ J3C JOMIFE FRT w4 mmémwmw 5 ErAL-RN



40

- O
35 r——*Ni—~%Wt-
o- © —
30
251 o > Ni— CCE
o—

N
o
]

—+ Cr—% wt.

L—v Cr—CCE

—
O
]

Metal Content and CCE %
o
|

| | i ] |

] |
0 5 10 15 20 25 30 35
Duration of electrolysis (min-)

Fig-23—Effect of duration of electrolysis on the metal

content and CCE % of the Nickel Chromium

alloy deposit.
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Fig. 24 —E ffect of electrode distance on the metal content

and CCE % of the Nickel Chromium alloy deposit -
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Table 2541 The iufiuence of the Physico-chemicaifactors upen
the nature and magnitude of the Ni-Or alloy deposit has besn
shown in the previous Tabls 806, 17 to 25 and graphically in
Fige.17-25.The rangss over stiich parameters were studied and
optimum conditions arsived 8% ooy experiments sre sunmerised beley

FATRARECSTS SSRAIES and HNEe

1) Composition of the bath

¥

a)Conen.of Nickel sulphate 5«35 gms por
100 8l of the solution.

b jCenen.{ potassiux chrowlds suiphate
-5»35 gme per 100 wml of the solution.

¢) Conen.of potsc:ium thiotyanats 2410
-gus per 100 ml.of the sclution.

d)Glycine 0=8 gaus.per 100 2loof the
3 l!a&im. Eadep

2) Gurrant density. 0.8 = 4,00 azps.per
« Sgedihe

3) Texperature 15°-557C,

2.; Burssion of Blectrolysis 5«30 ainuten

§) Elettzode distanee 15 qme,

é; Bilyer Bitrate was uaed as an addition
. agont wiich remarkably improves the

arightnese and wikrx adherency of
the gepasivs,

mus Cendlvion

i o

-

25 gmu per 100 mi.of the
iutlon,

20 gos per 100 ml of the
#0110,

6 gas.per 100 sl.ef the
selution,

& g8 Jper 100 ml.of the
solwtlen.

2.4 =Eps por at.dm,
wWo,

25 minutag,
2 txs,
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1, & Sosults and Clscusaion (Teble 17-2%, fige17-25)0kckel Chromiun alloys

ha offeck OF Jfforont Vorisblics o the cxposlvion &2
the derasis, gathode curredt officlency { SR } and the naturs
5% the Sémoelito 49 Segeribed bBaiow 3

Asctraliyte ocentration §

1) 2ffont of Wicke) sulphate concantrotioa (Of TYablowl? Mine-17)s

Tieded sulphato concamtiation wis varicd feom 8 anm,tn
3% s por 100 wl, of the sAlotison, D the comositemtion
aff Moksl i the Roth gog increiead, ite costond in e doeosite
also Inorcugod O fome eetanle Toranna of elattmlvilo 0ondche
Leation furiahes moro peteliic dnng mnd commorumdliy increason
the rote of autiel T fommablon and reducss the awlation oF
frdzoomn ot the cathedo. Thiz peiles in a unifons, fne gr ined
&d fvoih doosle with griaater officiency. Thoher plckel contant
i eho bath peolurad X1} white, uasstiafisctoly Swnalit, SAnLIoAy
At low eosnoateation of e alckel, the decsits obiained wawn
nonddharest, hromium conten® in the desosit Jecressnd with
incresss in o oonnontiretion of nishel sulphabn, 23 of alchsl
fnaponged fman %5 ¥ 4o 38 O whils that for Shrombom denrocand
propartionsialy. The optisun condisian 1 nlokel sal~hots
ormeentration wsa 25 g per 300 xi, whan the dmosits ohbained
ware a2oprent and und fonm,.

23 Cftans of molagsium chemlo sulnhots congomtreation {8 Table

By

3, S8~ 48 ) &

The chnamtration of potassiuy chromis sulzhotn wos omoed



100

Fron B anr, 40 3% gss. par 120 ml. of the solukiom, The chromium
comtont o Ghe 3iioy Aonoedd was facmoased Spwn 23 % 6 33
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prevvoeal oho wolohtt o demceit and fotel 20 fanpsncel with

Incranse I izt donsity,

8}  Dffect of Tawassturs { OF Tuble « 33 Mg e 23 ) s

Inzpenseg in Looporoture usasily incresnes tha mmportion
ol e more el o nodel in e Jeoglie Mwower, the affect la
gomoiiocotnd, élnoe tho tomirpiare chimoe gy 21850 plter the
[degree ¢f dacaciatlon of cooplexcs bond have vertous effsote

o polacizgtion fedtors. The tomersture range studied weo
18 - 53°0 ypdee optinom oonditions oFf beth cwipeelirion ond

Talie Tk was Been that, the ruelity of devosil imeovrd on
caining vhe temperature to 3297 and dhen Qeeresand with forther
cieg of tompopatuis, Incresss of fomeratnrs on ofe hand
fopntirg A Sunion ond tande &6 peaducs & fine grelnefd usifor
Fonoale, Bub oo the othey 42 Inornssos e fabo of crretel
gErily, dooronsss the hydroorn ouseoltane, fnvourdng evolutdon
of ho s and oomos the peunisiintion of bosie saldn, o) b
fon I n coneita, oply ohaeons ond Surk Qoposlts AL (006 En
ropprntoras e inflooneo of thy fTomer factog 19 prodosinite
Aue hilo at higher boopornbirsd latker onos org Incomsingly
gpomtivo. uoeaivn oontme in the alioy demondit and 20T AnORte
sud el inntivy While the Diksl contont An the slioy denonit and

fts S0R Qeopomend propootionally with an inogosse Lo the Lameroe

\¥)
Zaree. e i2 soms Wik uonsd booouso on nctess the temperaturo,

usually tendles o inorooms the prwoporiion of oore nobel motol da
e Nilor plate, However, the varissine hoing oy gt} the
point noad not o ghvessad FRrthor.
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7} Offect of urotion of slestmivals {97 Uble 23, 1oe23 )3

iy the ootiw osnombrations, Cursnt daapitly il COEhorte

e, the drstion af dlestzlveis vl varked from 3 ofwatod

to 30 mingtoR, he tousl cothuds CurEnE offveiency of the
dgpsglt v SHonl oo Sncresss Szom 31 € o 41 1 over the whaka
raags of dusotdion studled, The nhusl contents both nickal ond
cheoping inerecssd I gonorod with dporange In tho dusotdon of
W octeaivois. "he asture af he Jopcofien, waro fomdé wnflestad
for dfferent periods, ol at 5 olontse oonaWesond demnsits
wore chiained,

B} Sﬁgmff fipeonce botwern Clastrndes £ S8 Tenle »24,7le3d I
he ddgeace batwosn oatdede snd anode was Sumand Batuntn

145 compe Xt wlp rotios) hat $he chapander 48 the doanit uos

fod affested 45 oy apopedintlio emiant, sither ounitenticaly

o mmbienativaly, axcenting that dhn cathele onwrat afficioncy

bt En Sogrecss vith iacresge 8 tho 2Latinde Baktegoy cotlyxia

an® anddas

0} B€fert of siiition eoeoes ( OF Te 35, Tloe 35 ) 3

he aaMeion anealtz Liated In Teldie 25 wore dntrodnded
siugly €0 e tath under the ootinge cmditlons gl tho offocs
wag stndied, In progenne of g, thionree ol detbudks the
rgalivy &7 the Jeposit wos omaldorshiv froeovsd ond belche
woitie, atoren? deposits vers chtalnets The demoaits obtainad
it povosncs of sllvar nitrate wos lookeous, Driche, and unifosm.
WMo S0 wos not dotected Suring tho cuantictive aadvolis L
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el Seposit, The compositing snd XN cowmingd oorw o lods

the axse for oll ohSoreationss

R £ 3T wé:l knoen fhot evon smell comntities of cortain
m;bfstmma m&‘é@ﬂ = o8 Aovositing sslotion sarkefly inflooane,
/,&@ tﬁkmw of the resaltlay deennit, Thagry are colled ng
Jjsaaseton coants. Uost of them are colleidal &n nature end v
‘ Forp hsterse aybtis visth the oloctolivite, Thay prodane bonow

#istal %’fmm@ i the charnotar and askrostuich of the depoelt,
sl chentitien of the nlloldsl a3Mtion AgUnLE MEY CNIBH
they pobkal B0 oilack ou Yooy small crpatils abd nrndTe o &t
wyal fomm ond aharont draslss Alse, cuemant denity on the ooihpd

surfose 1o nover perfontly undlomm, There nmuy ho o Jew points
an tho surfsco whidh baing noarégr 0 e callnde ranoive sor

of the current. Tho crpstnl growth o ‘*«ama moinks will be
Foprer. Tt vhamn (0llofdal particlsa are pronme, e oy hiw
arrent Sanosity, thay proforontioally collost et thwoe polnts
conotizubing @ won cdnoting loyer afound thom, ntdl the

oenerol lovnl OF tho motal Yllde unta then, thes proMcing

& smpndher Soosit,
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At eads hachgoound, the Influence of ad2ition agmba

Tistad {n TEMle - 20 could he awlainad 1 ralation to
shaorvtions statad parlder,

4,52 The Dole of Mlver an an sddition agent in aliow=depositioni

Lusthraat, vhite ohinlag fepnsit of slivay con He dhitained
ng o boas setel from well Ttnn oliver hothes, Siliver orf any
ashal metal coan esanilvy ba sdated gut Sfoom g plating solukicn

in nesfaiunso 49 any other satal npoceding ths doom dn (9
sarian, e O hydoaemmeover nltage and yni oo, ssiming

of thn plating solution { polaslostion affects heinyg sinimised),

Inedmmosition of the mebtals con bo achieved, In o solution
contnining eufflcient gnunts of o nobel metal and &nmdmzr
oas raotal, the latter can be co-dermsiiod with s&lvmj Printg;:
aontenta of the twn matels in the olloy ond their ralntien
proportiong in the plating soigtioos, 44ffsrancey in rrversitle
rakentisls and agvarmmltoce: of the donalding fone { ¢ sruse

whon -« & Ygovern The Cﬂde/ﬁa’s’}l'm‘

tpsepnir, A0 presanca of pilver adisd 0 the plating
avlution; in tracaes, thoro aprasre 4 he po poenibliisy of
pileor devaniting aimaltmoriele vith nichal and uomion Mifich
nre i mrch lagger oumticiss in the bash golation oo oy ind
et eonation - 4 Chis A% oonfiemad by sasiveisg the denosit
in ohich aflver von net debecked, Iwaver, the rooashable
improvrrint o he natiro of the Joncslt suaentg, the rossie

DILAGY O silver poting o an 400idion ogent 4o the alloy
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dermaition, e sxparimental conditiony would zend & swclule
any silver o be detistsd An the allor Jdesomit. lounver, it

osa he aresed hnt aflver erterins inty the Uislr alloy astructure
by substitution lexding o g sold solution oould not be up W
ha jiedt of Jetention by sur analytios) metheds, Te iz this

gilver present fn teooes An the rllioy danoale, Which tmidere
ite ahining poopetien to the ailov, glving it oR appenrnce
ofl allvor danonit,

Rloammatively, sliliver adisd in troces may gabt Sz forned
inte collsidal silver hydmoxide aoting as an adition agent
whioh any cause the other tus nzénls b olient 83 vepy ematl
cryptale mnd pmduce the phsorvad efTecty, or it may Do that
he wiloida) silver hydroxide constitutas a noneoonducting
layer amund the polints of hlcher cutrent Jeasity s tha cotholly

e peoficing a silvayy shining deposit of the Alloye.

The rosvitiog alloy hew mmuch aopeside anllittian of nobel
Fotels oo comosre? b the etoinless stesl costinas abtyined
Yy Do Chor stal {79 1 for nioksl, chinsduwr md dzon alfow
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