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The metal finishing industry is interesting
and unique in many ways. One aspect is
the valuable experience we gain through
identifying problems, changes, modifica-
tions and overall improvements that usu-
ally occur. Many of us probably have a
“card file” of these practical situations.
Recalling past troubleshooting work may
help to run down future problems quicker
or to eliminate repeat problems. In some
instances, the culprit may have been obvi-
ous, overlooked or required some in depth
detective work. The following situations
are some of the many surface preparations
problems that I have experienced over the
years.

Soak Cleaning

* A new bath makeup of the normally
dependable cleaner was no longer remov-
ing the usual oils and grease. This line
had been shut down and the soak- and
electrocleaner were both made up new.
The problem was that the electrocleaner
was used to make up both tanks.

In another mix up, the newly made up
electrocleaner did not provide the usual
conductivity to support the required
voltage. In fact, some steel parts were
etching and forming brown spots (a sign
of insufficient caustic). Checking the
maintenance log, it was confirmed the
soak cleaner was inadvertently used to
make up the new electrocleaner solution.

A metal stamper routinely contracted a
plater to process their parts. Suddenly
the plater could not clean the oils off
the parts. Dumping the cleaner, rinses
and acid did not correct the problem.
Since nothing in the plater’s operation
had changed, he turned to the stamper
for assistance. By conducting a check,
the stamper’s purchasing department had
switched from the usual water soluble oil
to a chlorinated paraffin. The problem
was easily corrected by returning to the
water soluble oil. The plater’s caustic-
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based cleaner was reacting with the chlo-
rinated paraffin, causing it to gel on the
surface, instead of removing it.

During the work day, the nickel plated
finish took on a more distinct haze, as
time progressed. The nickel bath was
analyzed by wet chemistry and Hull cell,
and given a clean bill of health. Working
up the line and monitoring cleaner bath
temperatures, it was found that a sole-
noid valve controlling the steam inlet to
the soak cleaner was sticking. The soak
cleaner, usually at 145°F (63°C), was
steadily heating up until a dry-on film did
form on the parts at 190°F (88°C). This
film would not come off in the other tanks
and rinses that preceded the nickel bath.

Nickel plated brass screws were rejected
due to insufficient plating in the threads.
Inspecting the raw parts confirmed a
copious loading of oil in the threads. The
current soak cleaner was not removing
the oil. Based on testing other candidate
soak cleaners, a switch was made to a
different blend that removed the oil,
permitting nickel plated coverage in the
threaded areas.

Steel parts were plated revealing a
sporadic, mottled, etched pattern. The
cleaner was not removing grease. Passing
down the process line on the parts, the
grease coated localized spots, causing a
“grease etch” in these small areas.

Plated zinc die castings were blister-
ing. The blisters peeled right back off
the base metal. Examination of the raw
parts revealed pitted areas and cold shots.
These surface defects were made worse
by the caustic containing soak cleaner
etching the parts. This enlarged the pits.
Progressing down the line, process solu-
tions and rinses became trapped in these
voids. The result was gradual bleed out,
resulting in plating blisters. Two correc-
tions were made. The casting and buffing
operations were improved and the soak
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cleaner was changed to a non-caustic
blend.

Aluminum parts were processed in a
standard barrel acid tin plating cycle.
Suddenly, blisters occurred and could
not be prevented. All the process tanks
were replaced with new makeups as were
the rinses. The problem was found to
be in the raw incoming aluminum coil,
now being received with waxed sheets
wrapped around the coil. The coils were
stored outside in the sun, causing the wax
to soften. Inside the building, the wax
hardened up, forming a tenacious film on
the aluminum.

Electrocleaning

* Barrel plated parts were exhibiting corro-
sive pits. By carefully following the line,
it was found that residual hydrochloric
acid was dragging into the electro-
cleaner (soak — rinse — acid — rinse
— electroclean — rinse — acid). In the
electrocleaner, chloride was oxidizing
as chlorine gas bubbles on the surface
of the parts, forming the corrosive pits.
The problem was solved by improving
the quality of rinsing and switching to
an electrocleaner especially inhibited to
prevent this type of corrosive pitting.

Racks processed parts in a double clean-
ing cycle were found to have the same
corrosive pits as in the previous barrel
line problem. It was the same chloride
contamination problem. But it was only
occurring in the second electrocleaner,
following the first hydrochloric acid, in a
double cleaning cycle.

Nickel and chromium plated parts exhib-
ited periodic blistering. The ongoing
problem was traced to the electrocleaner.
With every pass of the racks, chromium
was anodically stripped in the elec-
trocleaner. The buildup of hexavalent
chromium was passivating the steel.
This coincided with the electrocleaner
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solution color progressively turning more
yellow and losing its foaming charac-
teristics. The addition of a proprietary
reducing agent, corrected the problem
without having to prematurely dump the
electrocleaner. Hexavalent chromium
was chemically reduced to its trivalent
state, forming insoluble chromium (III)
hydroxide precipitate.

Zinc die castings exited the electrocleaner
with white corrosive patches. The wrong
electrocleaner formulation was used.
Switching to a moderate caustic blend,
fortified with silicate buffer eliminated
the problem.

Brass parts were dezincified, resulting
in pink patches. Changing to a properly
formulated electrocleaner for brass elimi-
nated this problem.

* During a maintenance shutdown, the
electrocleaner tank was thoroughly ser-
viced. Upon startup, the solution seemed
to rapidly age, as per unusual smut devel-
opment on the parts. After running for a
while, it was found that as the cleaner
had to be dumped. Someone noticed the
bussing had been reversed during mainte-
nance. The problem was plating a metal-
lic smut film on the parts that were now
negatively charged.

Acid activation

* Nickel plated wire goods were being
reprocessed due to nickel plating rejects.
The parts were cycled around the
machine a second time. A cathodic acid
would be followed by an immersion acid,
and parts would be typically re-nickel
plated. This time, the new deposit peeled
badly. During reprocessing, someone
forgot to strip the post-nickel lacquer
coating. Once this step was incorporated,
the nickel replates were fine.

The hydrochloric acid solution was eco-
nomical, but just could not provide a rea-
sonable bath service life. Post plate haze
and blisters were traced back to the acid.
Continued dipping of copper hooks and
flight bars in the acid gradually increased
the copper concentration, resulting in an
immersion copper on the steel parts. This
was eliminated by adding an inhibitor to
the acid to prevent the immersion copper
problem.

Alkaline zinc plated stainless steel wire
parts exhibited dullness and patches of
blisters. The surface preparation cycle
consisted of double cleaning, Woods
strike and alkaline zinc. The basis metal
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had surface cracks from the extrusion
process. Hydrochloric acid penetrated
these fissures and cracks, raising smuts.
Changing to a sulfuric acid and fluoride
solution reduced base metal attack and
minimized smutting. This eliminated the
plating problem.

Zinc die cast parts were smutty after
an acid dip. The result was a hazy and
somewhat rough copper deposit. The
1% sulfuric acid dip was replaced with
a proprietary sulfamic acid and fluoride
solution, which left the parts smut-free.
This corrected the copper deposit.

One set of brass stampings nickel plated
fine. Another set plated with nickel blis-
ters. The assay of each basis metal con-
firmed 0.25% lead in the alloy of the easy
to plate parts. The bad parts contained
3% lead. The hydrochloric acid dip was
changed to a sulfuric acid and fluoride
solution. The fluoride in particular
was required to dissolve the lead smut.
Followup nickel plating was equally
good for both sets of alloy brass parts.

Series 380 aluminum castings were rou-
tinely desmutted with good success in
a universal tri-acid, consisting of 50%
nitric acid, 25% sulfuric acid, 25% water
and 8 oz/gal ammonium bifluoride. The
fabricator switched to series 413 castings.
This resulted in plating blisters. The con-
centration of ammonium bifluoride was
doubled to correct this problem. Series
380 contains 7 to 9% silicon, whereas
series 413 contains 11 to 13% silicon.
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The Operation and
Maintenance Of Surface
Finishing Wastewater
Treatment Systems

Dr. Clarence H. Roy, CEF

(199 pages/1988)

Members/$60.00;
Non-members/$70.00

Dr. Clarence H. Roy, a pioneer in modular
treatment systems for surface finishing,
explains wastewater/waste treatment
in clear, concise language. Focusing
on technology, rather than regulatory
compliance, the book studies wastewa-
ter sources and discharge limits; water
and chemical conservation and recov-
ery; chemistry principles and concepts,
including molecules and compounds,
dissociation and ionization, redox reac-
tions, pH, and normality and titration;
instrumentation and control; operation of
such pretreatment processes as floating
oilremoval, hexavalent chromiumreduc-
tion, cyanide oxidation and acid/alkali
pretreatments; treatment processes of
pH adjustment, flocculation, suspended
solids management, operational logs
and records; sludge dewatering; system
maintenance —mechanical and electrical;
and safety and health concerns. Contains
46 figures and an appendix, with sample
Material Safety Data Sheets (MSDSs) for
the more-frequently used waste treatment
chemicals.

To Order Call: 202-457-8404

SURPLUS TOTE SALE!

(BUY AT A SMALL FRACTION OF NEW PRICING)

These surplus 275 gallon (UN31HA1/Y/Composite) TOTES offer
maximum storage volume in a minimum space. The polyethylene liner
provides superior containment for hazardous or non-hazardous liquid

chemicals. The steel

enclosure provides unmatched

impact

resistance, durability and long term reliability.

For further details and pricing:
636. 532.0063 (phone)
636. 532.0563 (fax)

mike@hfberg.com

M.H.Berg & Associates, LLC

15519 Country Mill Ct

Chesterfield, Missouri, 63107
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Free Details: Circle 107 or visit nasf.org
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