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Over the past six years one of the
most frustrating pursuits | have experi-
enced has been o lind an economical,
accurate, s fast plating thickness tester
for fasteners 1o offer to our customers.
There are testers which are fast and
cconamical, but they are inaccurate.
There are testers that are Fast and accu-
rite, but are not cconomical. Below |
will disclose the findings of my scarch
for the ideal fastener plating thickness
tester for electroplated finishes on mag-
netic fasteners, | will brielly give the
types of testers and comment on their
accuracy, speed, and approximate cost.

Before discussing the various equip-
ment for testing fastener plating thick-
ness a few things about the details of
testing fasteners need some explana-
tion. First ol all, it should be noted that
partics need to agree on where the plat-
ing thickness on fasteners will be mea-
sured. The plating thickness on lasten-
ers is o be measured on “significant
surfaces.” That is described as a fas-
lener surface that is visible alter the
fastener is installed in its assembly.
This is most commaonly the top of the
heads of externally threaded fasteners.

This agreement is important because
clectroplating docs not deposit evenly
on fasteners.  On externally threaded
fasteners the plating is thicker on the
ends than in the middle and on inler-
nally threaded fasteners the plating is
thicker on the ouler surfaces than on the
inner surfaces. Two different measure-
ments of thickness taken in two differ-

ent locations can both be accurate, but
dramatically different. This leads o a
lot of controversics between suppliers
and wsers that can be avoided by agree-
ing on the location w measure thick-
ness.

Mext, it should be realized that the
general conliguration of most fasieners
makes the accurate testing of thickness
much more difficult than the testing on
other products. This is becawse it is rare
1o bave a relatively large flat surface on
a “significant surface” ol a fastener, A
lot of relalively inexpensive lesters,
such as magnetic 1y pes, are accurate on
large flat surfaces, but lotally ineffec-
tive on small conloured surfaces that
are common W most fasteners.

X-Ray Method

X-Ray equipment is fell to provide
the most accorate and one of (e Thstest
methods ol inspecting the plating thick-
ness on (asteners, The size and con-
figuration of the specimen [astener sur-
[aee does not affect measurcment re-
sults.  This is a non-destructive test,
Sample parts o not have 1o be dis-
carded after measuring.  Correlations
among measurements isexcellent. Mea-
SUrements are instantancous,

The disadvantage of this equipment
is its cost. Basic X-Ray plating thick-
ness equipment stars in cost at aboul
$20,000 and goes up depending on vari-
ous oplions one chooses o add.

Coulometric Method

Coulometric testing equipment per-
forms the opposite process of electro-
plating. It is sometimes referred to as
deplating. In this process a small elec-
trical current is passed through the speci-
men while a confined surface is sub-
jected 1o chemicals that cat through the
plating. The length of time it takes for
the plating to be removed is measured.
That deplating time is then translated
e the plating thickness on the mea-
surcd specimen,

Coulomeltric cquipment does pro-
vide accurate plating thickness resulis
on fasteners when it is properly used.
The measurement results of this equip-
mentcorrelate closely with plating thick-
ness measurements obtained by X-Ray.
The basic cquipment cost isabout 55000,
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The minor disadvantage of this equip-
ment is that each measurement lakes
about 30 seconds, This is nol necessar-
ily exceedingly long, but it is less desir-
able than instanlaneous measuremenis
obtained by other methods, This is o
destructive test method.  Sample parts
must be sacrificed 1o make measure-
ments.

Metallographic Method

This thickness measurement is dong
by cutting the Fastener in hall Tongitudi-
nally, mounting it in plastic, polishing
the surface, etching the surface with
chemicals, and then measuring the plat-
ing thickness visually through a micro-
scope, This method is considered the
referee method of measurement in some
specifications. It is accurate if all of the
steps are done properly. There is a lot
of teclnigue involved in doing this cor-
rectly. Improper sectioning and over
heating of the fastener during polishing
can cause distorted resulis,

The dismdvamages of this method
are equipment cost and measurement
time. This method requires several
picces of equipment the total cost of
which is about 510,000, The time re-
quired For the measurement of cach
specimen is about 20 minutes. This is a
destructive lest meaning that sample
pieces must be sacriliced to make plai-
ing thickness measurcments by this
method.

Eddy Current Method

Many people mistakenly reler to this
as the “Dermitron™ method.  When
using the eddy current method a probe
that is connected 1o the machine is
touched toa fastener and instantancously
4 measurement appears on a display.
The speed of testing and the simplicity
of the technigue account for its appeal
Lo ils users,

Unforiunately, when this method is
used on most fasteners the accuracy and
repeatability are very suspect, There
are lwo reasons for this.  First, the
equipment must be calibrated by the use
of a plating thickness “standard™ as are
most other types of equipment.  The
problem with eddy current is that the
standard must be made from the exact
type of plating bath as that in which the



fasteners were plated or the measure-
ments are likely to be inaccurate. This
is not particularly a problem when the
fastener supplier is doing their own
plating and are in control of their bath
compaosition, but if the supplicr is using
a variety of plating vendors the mea-
surements will frequently by Rawed.

The costoleddy current plating thick-
ness lesting eguipment isapproximately
$3000. Some units are changeable from
eddy current to magnetic lesting modes,
As stated above, eddy current seems to
waork fairly well when only one plating
source is used and the plating standarnds
are properly matched o the bath com-
position being vused, This method does
not seem well soited for the typical
Fastener distributor operation where a
variety of plaling sources are used be-
cause parts come from a variety of
vendors.

Magnetic Method

Magnetic plating thickness testing
on lasteners is not very applicable from
what | have seen in the past.  This
method seems o work well on paimed
and plated surfaces where the surfaces
ol the parts being lested are large and
relatively flat such as on sheet metal,
bul on fasteners where the surfaces are
smill and comoured the accuracy seems
e be very poor and unreliable,

Many people want to try o use this
method because their are some very
small, simple, inexpensive pencil or
pun-like testers available.  Unfortu-
nately, these are not at all accurate in the
thickness rnges used on fasteners, The
magnetic equipment that might be suit-
able forthese thickness ranges, but which
do not resolve the surface size and shape
problems, costs about $5000.

Drop Tester Method

The equipment used for this method
drips chemicals at a reguolated speed.
The inspector starts a timer which in
turn releases the drops ontothe Gstener’s
sinlace,  The inspector observes the
appearance change on the Tastener’s
surlace and stops the timer when he
feels he first sees bare metal. This 1s a
very subjective test, because it depends
an the inspecior’s judgment as o when
e sees the bare metal.

This method s been o standard
practice for in-process inspection in

plating operation formany years. People
who wse this method constantly can
become fairly consistent, but the repro-
ducibility of measurements smong in-
spectors is a constant problem. 1 was a
major improvement when it was intro-
duced 30 or 40 years ago. but other
methads are now known 1o be much
more accurate and reliable.

Drop testing equipment costs less
than S1000 which is inexpensive rela-
tive toatheregquipment described above.
It is somewhat hazardous to use how-
ever, because il inspectors are not ex-
tremely careful they can get the testing
chemicals on their hands, that can cause
burns and skin irritations.  This is the
messiest method of all those discussed.

The results of our search for the best
methods of plating thickness measuring
equipment for fasteners over the past
several years has lead us w the follow-
ing conclusions:

Lo I youcan afford it, purchnse an X-
Ray plating thickness tester. It will
provide the most accurate, and repeat-
able measurements of both platings and
coalings on magnetic and non-mag-
netic fasteners. 1ts results are not influ-
enced by the shape or size of lastener
surfaces. The measurement resulis are
instantaneous and, because it s a non-
destructive test sample parts do not
have 1o be sacrificed.

2.1 you can not afford X-Ray eyuip-
ment purchase a coulometric tester, 1t
is applicable wo all fastener shapes and
sizes. [t is versatile and it costs about
25% as much as X-Ray equipment. It
provides accurate, and repeatable re-
sults. lis disadvamtages over X-Ruy are
that it is slower and it is destructive,
Other than that it is a good second
choice.

We are hearing of a lot more argu-
ments between fastener buyers and sup-
pliers now over plating thickness, Sup-
pliers need Lo look seriously at these
dilferent testing methods and he pre-
pared 1o discuss them witl e ustomers so
that agreements on mwethods and coguip-
ment cian be made o avoid unnecessary
controversy, This is another example of
fincling that the proper evaluation of
fusteners is much more difficult and
complicated than people think before
actually delving into the exact details of
the requirements and what it takes 10
comply with them.
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