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Pmcess Speciffcation
CADMIUM PLATING

4.1 Elecrrolyte

tion of the electrolyte with mercury.

l

t :

NOTE 1. Cadmium plating lollowed by cltomde rE{'siy'ilry, with or without lhe addition of oryanic pto-

,lniir-^ i"qrir"a $y &"-dlrfen ioci*ii, tt ti"'orytrurf fle&od of protectiig close4olercnce steel puts
'"i[^i 

ir*itl"t. tt'i, p*tf"ui*ty- i"lui i", ,"a*i"g or avo ling bbnetallic corrasion and is suitahle tor

soldering.

NOTE 2. Cad.mium ptoting is liabte to rapid a$s{k W raPaurs en1!'|n{/'ing !rcm .97taiywoods,' 
vanrisftes'

plastics and other organic wn.uAi* partioi*Iy n pooity venlilated or humid cottditions (see D4ence Guide

respeclively.

3. Pre-heatm€nt
3.1 Steelt, curbon and tow attoy, Stress-relieving heat treatment (if required) and preparation for plating

shall be carried out in actordance with D.T.D. 901.-l 
3.2 St""ls, corrosion-resisting. These shall be cleaned and p{epared as described in D.T.D. 901.

3.3 Steel pots locally chrornium pluted, Purls shich a{e to be chromium plated locally and then heated

in the range +aO-aaO'i (AZS-895'F) as described in D.T.D. 916, shall be given these treatmenB before

cadmium plating.
2.4 ioppei-nose materials. These shall be cleanetl in accordance with D,T.D. 901 and shall be plated

with nickel, preferably to a thickness of 0'000o5--{'0001 in before cadmium plating.

4. Plating

DG-31.

1. Scope
ili-rni. ,p""n*tion covers ths requtuemerts for cadmiurn $tine gt.carton -tTt Tl-t:: *ljt$t'r ls'Fw,.Y*q -fred 

nininuq tensile strength exceeding
parts for protection against corroeion. Parts made of 

^sT:t 
of tryl 

- -- .L- ^-^^:^r r:-i+,+:^n. ,nd nrdr..
d;'ilii,,$'ili:frffi.:, ilJ;. G6";." 231 are subiect to"th€ sqecial lqiTl:n:,*-::*:
J*.?b.i.o.-s:1. fh" ;;tfi.",ioo also covers the requirenents for cadmium plitt"c :1,.*ry-".t-'lT:
materials atd corrosion-resisting steels for the reduction of contact corrosion of lesS nOble metallic ma0cdals'

l.2Cadmiumplatingshallnotbousedotrpartswhichareliablctobesubjectedtotenperaturesinexces'
of 250'C (480'D.

2. GetreEl
2.1 The treatments required lor steel parts bdore and alter cadmium plating depend partly on: -

(a) the tensile sfenBth (ot hardness) of the stcel

(b) the presence of surface-hardened areas
(c) the need or otherwise for strc$s-relieving hcst tr€atment

(d) the type o{ steel, i.e., carbon, low altoy, or corrosion-resisting'

ii rrreo*ig" Authority or maio cont(actor shall give tha platet instuctions regarding the tfoatmetrts

to U upfti"a und"er Clauses 
-g, 

S -a e or, alternatively, the information nelessary to enable the plater to

setect appropriate treatments under these clauses'

il"'li-i"lftllnrrrl tensile strength !s specified for-lhe. steel, tle,tr?tm?'t,qa]l ?:--b^'1f"g1fl9
,p""ifiJo".iJ-frJi"iii"ii. r-ifi"-i",i'p6il &-iin"--9iin$ttf' si'eet9.1a1wlJay:."{:f 

"'"r ::,}X#;;iil;;ri nv 
".'*oifr 

lt"in t" t"g ta"& as having tensile strensths ot 65 and 90 tonf/inr

4.'1.1 TL supplier or user of the materials employed for naking up and laintarniu-g the elecJrolyte

shall certifv them 
^as 

free fron mercury when teited by the mahod given in Apperdix II or by any

"in.rrnr,f,lf 
approyed by the Inspecting Aulhofity. Cafe sball be taken to avoid accidental contamina'

Nora Cadmium is usually deposited from a eyanide electrolyte. where froedom frcm hydrogen em-

brittlement is a primary considem'tion the use of other electrolytes, e.g., modifled cyanide- or fluoborate'

."V t"-"i"*t"i**. Some of th€se electrolytes, howeiet, havo _a lower throwing po*er tlan thc norma]

"y"ltiOo 
a""ttoty-t" Adtlitiot age,nts sach as are used to improve rhe propc'rties o:,aryealtT :f"t-b-o 

coatinc

J"V *.*t 
"t" 

nyarogen abso:rption during plating. Examples oj suitable cyanide el€ctolytes for vat and

banel plating, with guidance irr daking uf anO operation' are giveo in Appendix I for information'

4.2 Anodes. Cadmium anodes shall corform to the requiremgnts of B.s. 2868, and in, addition shall be

certified by rhe supplier as free from morcury when te,sted by the method given in Appendix u or by soy

other metlod approved by the Inspecting Authority.
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5. rertment after phfing

.f

)

, S.l -Washing procedun

ffi ,'${#P$..!:trF,*rr,ilf #:[,*ffi{trT;ifrffi +,-.i,,
5.2 Chromate passivaipn

BH:i3*f,H,,,wHHfJ._Hf n:5*tr*:y.3:tf ffis".1:lt"?*lj;;T.E#ililt
*#.Fin'il$l*H"iiil#'"lrffiHEsFls$ jffirillHe:p"#"H:r;r*-r*ffi :

* *#flif;* 3i13t11"?|jt";3#*l '"t u" r'"'a a*irlire in some distdct$ to use deminerarised water
6. Removal of embtltflenent

ffi l+lt'n+gg+':*+r*f,ffi**mx:uffi t+,,g'r;,*rl'*+g';*m
g.gffiiqg#ffiff ;pt*-rx#-*--rm,,tiir*ft:,*++"ffiit:'''
o"'1":,f3'fj"'li'.{ffilHTffi!'J'^'#J'tr"x}r*,Iffif ,'irrrd ?r#fi?*," *ffr:rffifr"-

f*tq*i*1tg#s*ia,ilE"e*Wir.q,tr"i*xi,;{ .atrrtr
7. I&rpedion

nLft$,$if*:{ffi Tr5;'"3*Hi:$rF,}Hx*i*:sr.l*{ffi :ffi.i${T*trS"#
7.2 Seleaion of test satnples

,ru:$,1i,"3H'f"ffi
7.2.2 pa s plated by the barrel process'g"$"dffiq';il,pjt**;[tiffp,#*'5*,,ai"r#s":{"f*"f.*tu*

. . . ; *f*rhm's *H-ffiN*f*m;,*i+w***,*:m
$hffiH**'tr*ntrpfr -+f *$"umffi ffi *lg#M

m**"ffi'*4ruf i's*fu*"Hs, jff..#rTpfr ;#Tf i,ffiTsir#iF:F#*{r*":T
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thread.diameter not exceeding Q'126 in (see Table l) and pans made from co*osion-resisting sleels.
Internal threads, driver slots and sockets and similar shielded ireas are also excepted at the di$cr?(on of
ttre lnspector. Large or cooplex parts plated_ to tbe normal requirement of th.ickneis (see Table t) may be
ercepted tuom the porosity test ar the discredon of fte Design Aurhority.

7.4 Thickness of coating
7.4.7 General

(i) the thickress of cadmium coating sha[[ be reasonably unilorm and rlhetr tested as described
in Clause 7.4.2 ot 7.4.3 sball comply wirh rhe mjdmum requirement shown in Table l.
Wherever practicable the local thickn'ess test (Clause 7.4.2) shill be used.

(ii) Fot certai! parts, 'evhere it is nccessary to conform to tho tolerance requirements of mating
pans or where interchangeability considerations apply, ag., screw 

-threads, 
it may bE

necessaty to impose an upper limit on the thickniss- of deposit. In such instance; Ue
maxi.mum thickness requirement shall be stated on the order. liltematively. the plater shall
be suppliel with a drawing containbg this intormation.

7.4,2 Local thickness. ifhc local thickness of cadmium shall be derermined by the B.N.F. Jet Tesr
or other local test Doethod appioved by the Inspecting Authority for the parts concerned.

. .-The pollts. se.lected for.test shall be not less than { in from an edge and lhe tests on any one parr
shall normally be not less than four in number. Wherever practicablelhe tests shall be madi ar o<jints
which are widely separated and which would be dxpected to be comparatively thinly coatai, bur
normally the points selected shall each be capable of being toucbed by a spheic of i in diameter.
When the full specification $ickness of coating is required on shielded aieas, tilis shall be stated on the
drawing or order aud the test procedure shall be suifably modified.

The. Iocal thicktress requftements of Teble 1 shall normally apply to parrs plated by rle vat process
except Lhet, at the discretion bf the Inspecror, an average tirickness teit maV be usEd for Darts un-
suitable for local thickness test.or rrybjch., by virtue- of their size, shape or the-method of plaiing ie.g.,
where auxiliary anodes are used) would be expecled to be reasonably-uniform.ly coated.

7.4.3 Awrage thickness, Tbe average thickness shall be determined by the striopine-and-weiehins
*m:thods described in Appendices rv- gr{ J or uy any method approved 

-by 
the lnipeciing Auth"orityl

The average thickness requirements of Table I shall noimally apply io parts flated by ihe bairel process.
7.5 Adhesion. When the shape and size of the part pemits, a small area of the plared sudace, selected

at tbe _disc_retion of the Iqspector; shall be rubbed rapiOly anC frrmly with a suitable tobl for about ii seconrJs
and visually inspected when there shall be no indication of the deposit becoming blisl,ered or otherwise
detached from lbe basis nretal. The pressure applied shrll be sufticient to buhish t[e coating at each stroke
but not to cui ihe deposit.

Note. A suitable tool is a steel rod of I in diameter with a smooth hemispherical end or a copper disc
used edgewise and broadside.

- .7.6 Freedom_from mergury. Tests for mercury in the deposit shall be made periodically at the discretion
ol the lnspector. Mercury,shall Do[ be det-ectable when the deposit is tested by the metbod given in Appendix
lI or by any other method approved by the Tnspectiqg Aurtorlty.

TABLE 1
Thlckness requirementc

AveEge thickness,l
in, midmum

3. Wdshe-rs
(r) up to aod includitrg 0.126 in oominal bore ,..
(ii) exceeding 0'126 in nomioal bore

4 Riret& trper pirs ,l|d cptit cotters

_^_j-l$.b-"^1t:l^4il1q_,P..I!., 1-u_q18* tbickress ir trormally based on the whole sample, but if used for vat-plared pans i3
normaly oaseq oD lodtvrquat parts.

fThicknegs rcquircments for threaded copper-base m&terials are inclusive of nickel undercoating,
... tTbe coaliog. thicktress requirelrenfs fo. th.€aded parts are dictated by dimensionat tolerance limits. Such thicknesses

wur not necessarly provlde adequate protectjoD agaiDst coTTosioD.

APPENI}IX I
Cornposition anil preparation of suitrble electmlytos

l. €cmpositiol
(a) For vats

Normsl requiremerts
(i) Steels, carboD and low alloy -.. ...

(ii) Copper-base materials atrd conosion -resisting steels

Thresded IErts nol exc€ediog 0.75 in diamet€r I t
Scrc$€, bolts and nuts of uominal maior thread diaineter:-
( i)  up to and including 0.126 in . . .
( i t  0'12? in to 0249 io inclusive --.
(iii) 0'250 ia to 0 375 in inclusive ...
( iv)0376 in to 0.75 in iBclusiye ..-  . . .

Cadmium
Total cyanide (as NaCN)
Sodium hydroxide

0'00015
0'00020
0.00025
0.00030

0.00020
0.00030

0 00030

2'25-2'75 oz.lsal (14-17 ell\
9-r0 ozlsal 66-6i3 slt)"' 

'
1'75-2'25 ozJgal (11-la e/l)

.n

Local thickl€ss,
m, murlllum
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lb) For barrels

4

iiJl3ft" 
uountoo ageots mav be included in the elerrrolyre if clesired (see Clause 4.

Iemperature. ... l5-35.C (59-95"D
uurent density, approx. ?.10 ajnpT;l fi 

-'

Cadmium

1*O*rrggt-r*-n"cu :::
rocrum uydro de Z.?5-3.2j 5zlial (j7-2T gn)suitable addilion agents mav oe incruceo in G 

"t"it..til8} 
bJr-ii#ts., crause 4,

' ...-: ,

.,

Temperatufe
Current density, appro:t

l5-35.C (5e-9s.D
,,. 5 rio:p/sq ft

(c) Fol vdrs and barrels (,,high.speed" bfight plating electrolyte)'  
Cadmium . .  . : . -

*fft?-+" 
(as NacNl ... :.: is-iz LETeiis';t3;'efi)

I, i. *r"i{iori",f;"9."tni. etectroryG ,luu'ue 
3-6 ozlg;l e94B slti' 

'

i#' ;"ix,,,. iip* ::: 
-ft.H':";$#;aoaition aeent

2. Preparation

-,..*El^r:[:ly*: h'avftrg approximately th€. composirion of rhose given abore may-be prepared, using cad-mlum cya oe or cadmiur, oxide to provide thJ metal content, {rim rtre ro,,o*ng l.rmulae;-
For 1 (a) {Vats\

For | (b) (Banels)

Cadmium cyanide
Sodiurx cyanide ...
Sodium hydroxide

or
Cadmium oxide
Sodium cyanide

+'0 ozlgal (25 g/l)

::: ???,'tE!r'r6'ritl'
3'l ozlgal (19 g/l)
e'3 ozlgal (58 g/l)

6'0 ozlsal (38 s/t)

lilJi{fi"ig'-t{i
il f!,Ti^f<i,"!l,t

Cadmiunn cvani.ds
Sodium cyairide ...
Sodium hydroxide

Cadmium oxide
Sodium cyanide

For | {cl (Vats and banels, .,high-speed', 
electrolyteJ

lfilhi#Lyi'ip
APPEI\IDIX tt

Dctection of rireKnry
1 Mercury in satls

Make up as reouired an alkaline.stannous cbJoride solution by dissolvirlg 1.Zg of stannous chloride in 20mI of water, disreslrdins rrr" nrecipiiaG forma--dy [iil;l#"F9gr..*nait i.trfrii!-ii.t" zi t1-# zo p",cent sodium bydrofude sdtutiod, and contirue stirriirg iriiii-ii"'pieaprtut" rs dissolved,usirg the sarts to be rested' dissorve.in water l0g of sodium gvu*gg, a.g 
"t 

ggi"* hydroxide aDd I0gof cadmium cvanide in the ordei given, flG ff;ii;i.;"1,il;H rn a Nessrer cylinder.
*o'#??#:'t*5 ?J?i"Hr"#iil'"H#,'S,ilr;i".ffi,3:th instead of cadmium cvanide. dissorve r5g of
* 

"trfl1S i ilf$rt""i$H","'?H:lt.chlodde and mix. A turbiditv indicares rhe presence o[ mercury and

2. Mercury ln electrolyh
ilest 100 mt of solution with alkaline stannous chloride as described in I above.

3. lllercury in arodes
Dissorve 59 of tbe anode ir,:g^-rl-"f nitric acid.(sp. sr. 1.42). Dlirutf the soruaon with about 50 mr ofwater' boil to remove oxides or nittosen' ano coor. dirlild".ii#.r funhe.r to 100 ml in a Nes;le;;yrinder.rmmerse a 3 in rength of crean ,r6.sw.G. coppo --i.e in ini roi ltiol po a'ow to remain for 15 minures.

ft#"f#,oflt*trter 
wire indicates the presbrice .f;";;;,;" w r be seen ir 0.004 p€r cent or more is

::: i1;'W:*i3i'{'it,



f. Mo(ctrry ir corting
cut a piece of crea. $eer -3Tr 

iq -i"- " 
4l in w.hich.has beel, erectro-prated tg produce I cadmiu'coating 0 0002 in rhick inro p*t,l^t-io:gu*," -gu 

pr""r *iJiJi"s in, a 250 mr peaker'. pour 25 ml of hotrurnc acto (sp. sr. l.4z) ovei the pieces. coTplgtety b"jri"si{;;i a"o swirt $9 beaker until effervescenceh€s.ceased. Transter rhe liquid to another bioko; ,fi;; fiE,;E*."s_ witlr cold disriled water and add theffiH"ti:;.f&fhT?*lll'*9 lE'otuio." toi"mouJJxidJt o1qos",,, mor and dirurc ro r00 mr in a
contams 0'@029 or more of r"i",13:""' 

A deposit will be visible on tf,e coppr 
",ire 

it'riu-te.i sotution

APPENDIX TI

llqf.rulEi.tr-"i,iLFisl#.ilt*.u":;1ffi ffi "T:!l#Jffi;' j.3,i1sf uso1s1n",""*
liJi:;:ty'f,m",n-*p*:kf3i;llil;:**ff[ffiiib$"jf#ffi_h,]l."frTillJ'. #o*ltrS:T;:

Detetmination 
" 

r*il:mvor u"ariu.o *"riog
Clean the plated samDle in a suitable.solvent vapour, weigh andLhen totally immslsg in a solution pre-

ilffi:ii,1;i:",#13';,tfi ffi Hfl ;:tffi f .ta{p;""11*L:,iLi#j;9ft ms#.,:t$T.$,:

D.T.D, 904C

Cadmium rhickness (in) :
Loss ir weigbt (g)

Arca(sqh)xl4t

net€nni$riotr of rve."ge **Jr"jmrLrt on copper_brse mareriatsAfter the thickqess of the cacrilfr liff #;1$"e,#ffi ?T*;;1F-rHj,Hx#"{;ffi;HHfiHi,ri:'rri,"et,f
Nickel tiickness (fu) = 

LoT ioleight (E)

Area (sq in) x 146

t i' I

; ' l' l

i
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