Cadmium
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Cadmium is used for providing sacrificial (cathodic) prot
tion to steel, ranking next to zinc for this purpose. In ma
environments, cadmium is better than an equal thickne
zinc, but in industrial environments, zinc is superior.
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Because hydrogen embrittlement is restrained when a
btitanium salt and hydrogen peroxide are added to a cyanide
il&th, this approach has been used for aircraft parts. Fluoborate
ssofutions containing about 100 g/L cadmium, 60 g/L ammo-
nium fluoborate, and 25 g/L boric acid have a cathode

Cadmium’s lubricity and capability to prevent gallingefficiency near 100 percent, so these baths are sometimes

between sliding surfaces is a key property responsiblé
many of its applications. It is also readily solderable W
non-acid fluxes, has good electrical conductivity and, w
corroded, forms thinner and less harmful corrosion prod
than zinc does.

For installing fasteners, a predictable high tension is
tained at low torque with cadmium. This feature, combi
with its compatibility with aluminum, has made cadmiun
popular finish for aircraft fasteners and other component
that industry. Cadmium is also used by the automo
industry for disc brakes, radiator hose fittings, door latg
and tension-bar bolts. Its solderability, low contact re
tance, and corrosion resistance have been pursued for
nectors, relays and chassis by the electronics industry.

Processes

Cadmium coatings are applied by vacuum deposition,
chanical plating and electroplating. Some manufacturers
all three methods for different types of parts. Howe
electroplating in cyanide solutions is the only method use
many shops because fine-grained deposits with relati
good thickness uniformity are obtained. Typical soluti
contain 20-25 g/L of cadmium oxide (CdO) dissolved in
100 g/L of sodium cyanide and 10-12 g/L of sodium hydr
ide. The hydroxide contributed by CdO brings the tg
sodium hydroxide concentration up to about 18-25 ¢
During operation, 30-60 g/L of sodium carbonate is forn
as a result of cyanide decomposition.

Sodium cyanide not only supplies conductivity but
important for ensuring good anode dissolution. For con
purposes, the ratio of sodium cyanide to cadmium met
monitored—about 4:1 being typical. Sodium hydroxide g
provides conductivity and should be maintained to en
good cathode efficiency, which ordinarily is in the range
80-85 percent when the bath temperature is 7Z=#nd the
current density between 5 and 20 A/f higher current
density (30 to 40 A/f can be used with good efficiency if th
cadmium metal concentration is raised to 40 g/L. Proprie
additives that include combinations of organics such
gelatin, dextrin, aldehydes and organic sulfur compoy
refine grain size and brighten the deposits. However, 3
tives should be adopted with caution because they may|
to aggravate hydrogen embrittlement problems, even W
plated steel parts are heat-treated to drive out hydrogen
this reason, some titanium salt specifications prohibit br

2 fmed to avoid or minimize hydrogen embrittlement. How-
itever, they also have poor throwing power; hence, deposit
h#mckness is non-uniform. Proprietary non-cyanide alkaline
uetisd acid sulfate baths have been introduced recently. How-
ever, reliable information on their capabilities and drawbacks
ab-limited.
ned
N Bostylating
s fodip for 5to 20 sec in a 0.25 to 0.5 percent by vol nitric acid
tigelution can be used to remove dark surface films and
hbeghten matte deposits. Supplemental chromate conversion
siseatings inhibit cadmium corrosion and prolong the life of
tbeplated product. Thus, many specifications call for either
clear or yellow chromate films after cadmium plating. The
yellow coating is more protective than a clear film. Adherent
yellow films are obtained in acid sodium or potassium dichro-
mmeate solutions. A chromic/sulfuric acid bath produces clear
digms. If baking is required to provide hydrogen relief, the
ecthromate treatment must be applied after baking because
dhgat destroys the film.
velyThe fatigue strength of steel is reduced by any hydrogen
presmbrittlement introduced by cadmium plating. Steel with a
rBrardness above Rockwell C35 is susceptible. Cathodic alka-
pkne cleaning and acid pickling before plating aggravate
tambrittlement. Baking at 350 to 40P for 3 to 24 hr soon
y/bfter plating is frequently specified for hydrogen relief.
ndtbrous deposits that tend to be promoted by high-current
density plating facilitate the removal of hydrogen during
iBeating.
trol
aHsalth Impact
Ig@admium is an extremely toxic metal and its use is prohibited
sUfor food-handling applications. Mixing cadmium oxide with
asbdium cyanide to prepare a plating solution generates heat
and dust, requiring ventilation, goggles, rubber apron, boots
and respirator. Toxic fumes develop when cadmium-plated
gparts are welded or otherwise heated. The threshold limit
targlue (TLV) for cadmium in the workplace is 0.1 m@#far
fasnes and 0.2 mgfor dust.
nds
dHivironmental  Status
tovidstewater limits under EPA’s Metal Finishing Regulations
/hame 0.69 mg/L for any single day and 0.26 mg/L as a monthly
. &eerage. However, new sources must comply with 0.11 and
gb07 mg/L, respectively, limits considered difficult to meet

cadmium plating, especially for high-strength steel.
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today. With increasing trends toward more complex, surface-
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mount boards, the demand for circuit uniformity and hig

aspect ratio holes has sparked considerable attention to|gddi-
tive control and research. The industry has recently obseryed
the introduction of several full-build electroless copper solj-
tions with superior physical properties. Although the elecfrpPlating Shop Owners & Managers

less solutions are still considerably more expensive than thefo you have complete control over your millennium computing p

electrolytic counterparts, there are designs in existenc

cannot be manufactured with today’s electrolytic tech
ogy. Since this trend is likely to continue, suppliers

seeking new additives and control methods to improve
posit uniformity and throwing power.

Editor's note: This section on cadmium was written
William Safranek, CEF, former technical editorRifting
and Surface FinishingBefore his death, Mr. Safranek ma
many contributions to the surface finishing industry.

His book,The Properties of Electrodeposited Metals and

Alloys, now available in a second edition, is considerg
“must” for any finisher’s library (550 pages/I986/hardcov|
order number 20-10; AESF members $72; non-mem

$82; shipping and handling additional). This book and otherat the completion of the course, you'll be armed with a plan templ

are available from AESF. All are contained in a catalog
is available on request.

Torequest a catalog or make orders by credit card, call
free: 1-800/334-2052.
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Are You Year 2000 [Y2K] OK?

higms? Are yoabsolutelypositive? AESF is joint-venturing with CWH
|_in a new course that will help your shop be able to identify, evaluate

(,eovercome its Year 2000 risks.

9

dE\Nhat’s the Answer?
There are no “silver bullets,” and the solutions aren’t going to be ¢
The only solution is planning, and the thorough review and repa
DY your systems.

h Course  Outline
Day 1—Focus on the problem generically (the technical nature of
problem and the operational, legal and financial risks if your com
doesn’t address the issuelpy 2—focus on problems specific to th
__%urface finishing industry.

EIReady for Action

n
d
e
D
tHaén inventory of potential risks, suggested letters for suppliers,

plenty of knowledge to get your company ready to take action. Yq

)”/yalk out the door with an action plan to implement as soon as yo
back to your company.

—

Call AESF Education for more information,
407/281-6441.
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Free Details: Qrcle 125 on reader service card.
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Free Details: Qrcle 126 on reader service card.
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