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What Causes Macro-Cracks
In Chromium Deposits?

Dear Advice & Counsel, is narrow, we would expect bett
My company plates hard chromiumona corrosion performance than if th
variety of parts. We recently experienced opposite conditions were presents AT
some serious corrosion failures that were i)
found to be caused by “macro-cracks” in - Chromium Hydrides
the chromium. It suddenly has dawned
on me that | don't know what causes
cracking in chromium and hope you can
respond in one of your columns.

i

Researchers (example, Snave
Trans. of the Electrochem Society,
1947,92, p. 527-577) have co
cluded that the cracking is prc

Signed, duced by the formation of unste . i ——ta g S |
Cracklin’ Rosie . ) > O e R A R e T e
ble chromium hydrides. Chromiun. == il T ERT S
Dear Ms. Rosie, hydrides have crystal Strucwr%?ross section and crack pattern of a normal hard chromium

We'll start with the basics: Chromium Significantly different in volumegenosi (photomicrograph at 400).

thatisplatedfromaconventionalhexavalengo:jn pur? czrorgl_ung Wh|'_|Chd _'Z
chromium plating solution under “normal” IO y-cenCeLe é:u '((::(HCC)' ); Ir<l es_,tﬁ]exam-l' Variation in hardness/stress of the basis
conditions can be expected to crack on es are CrH, Crj Cr,H) can take either a

. metal
microscopic basis. As the thickness builds ace-centered cubic structure (fcc) or ahexa quality of rectifcation (ripple)
additional cracks are produced, but theyalgonal structure. _ N 3. Plating conditions such as temperature,
tend not to line up with each other, result-. UNder mostnormal plating conditions, the  current density, agitation
ing in a random pattern of crackin’g with hexagonal structure is favored. Chromium4. Plating solution purity, including heavy
each crack at a limited level of depth tied to hydrogen in a hexagonal structure metal content, trivalent content, and
i ; e ‘takes up more space than chromium all by chloride content
Depending on plating conditions and ey ey iye chromium hydride is not stable 5 Solution ratio (chromic acid to sulfate)
chemical make-up of the plating solution, . ; ;
. ) - ’and breaks down to form chromium metal.6- Temperature gradients after plating

several mils of thickness may be require : S indi lishi hni lat-

he process of the formation of chromium /- Grinding/polishing technique after plat
before all cracks are covered to an exten ! . ing
hydrides, and the break-down of the hydrides

that there is no path from the top down toto chromium metal, takes place during plat
the bqttom of.the chromium layer. Whethering, and can also take place, to some extenPuring_ the plati_ng process, a Iayer_ of
there is a horizontal path through the Chro]‘or days after plating. As the hydride breakschromium-chromium hydride is deposited
mium, which would result in corrosion fail- :

: : : and decomposes to chromium, resulting in
ure, would be dependent upon the depth O(#own, the deposit shrinks in volume by up

o : cracks. The cracks are bridged as plating
the cracks at the surface, the width of thos This is sort of like wet mud

éo 15 percent. Thi progresses, eventually covering all of the
cracks and the crack density. drying and shrinking in volume. The result !
For example, if the crack density is

high, the depth is low and the crack width

is mud-cracking on a microscopic scale.Thé“raCkS produced at a given depth. Then

size, number, shape and depth of the microt-he process is repeated, with the newly

cracks is dependent upon:

formed cracks being bridged by the newly
deposited chromium-chro-
mium hydride. The result is
micro-cracks that generally
do not line up with each
other as seen in photos of
cross sections we have pro-
vided.

Macro-cracking such as
you describe can be the
result of poor control over
any or all of the seven items

) ) ) . . . . listed hererssr
Cross section and crack pattern of a thin-dense hard chromium  Cross section of undesirable macro crack in hard chromium

deposit (photomicrograph at 400x). deposit (photomicrograph at 400x).
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