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A Wear Test for Finishes

By R. BURNS
Telephone Apparatus Development

NE of the difficulties in select-
O ing proper finishes for use in
the telephone plant has been

the lack of suitable tests for determin-
ing their mechanical durability. Cor-
rosion testing is well developed but
for many applications of finishes, re-
sistance to corrosion is not of any
great concern, resistance to wear is
far more important. The black japan
finish on desk stands is a case in point.
These are made of brass so corrosion
would be negligible under any ordi-
nary conditions. The real criterion of
satisfactoriness of the finish is its re-
sistance to ordinary usage which in
a large majority of the cases consists

Fig. 1—1In the arrangement adopted, six finish-testing ma-

chines are mounted as a unit. The large pipes connecting to

the upper part of the sand chambers are the suction connec-

tions, and the smaller horizontal pipe at the rear carries the
L‘Dmprefwd air far sand circulation

mainly of mechanical rubbing or wear.

The need for a practical device to
evaluate the wear resistance of fin-
ishes has been felt for some time and
an apparatus has recently been devel-
oped to obtain it. The basic feature is
rotation in sand of a disk of material
coated with the finish to be tested. A
photograph of six of the completed
machines is shown in Figure 1, and of
a single unit with sand chamber re-
moved, in Figure 2. A four-inch speci-
men is fastened to the top of a ver-
tical shaft coupled to a vertical motor.
A chamber surrounding the upper end
of the shaft and the sample is filled
with a standard grade of sand to a
depth of five inches
over the finished sur-
face. A compressed
air injector arrange-
ment circulates the
sand while the test is
under way by taking it
from the bottom, and
carrying it through an
outside tube connection
to the upper part of
the sand chamber. A
suction connection is
also made to the upper
part of the sand cham-
ber and serves as a va-
cuum cleaner to re-
move light waste mate-
rial.  This circulating
and cleaning arrange-
ment acts also to cool
the surface undergoing
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wear. After each test, about a quar-
ter of the sand is removed and re-
placed with new sand, which estab-
lishes a constant condition after about
twenty tests.

The speed of the surface of the
sample relative to the sand varies di-
rectly with the distance out from the
center of the shaft., The wear, in
other words, increases progressively
toward the periphery of the disk.
Under standard conditions of sand
and speed, therefore, the distance
from the center to the line of wear is
a measure of the ability of the finish
to withstand mechanical wear. By
multiplying this distance by the num-
ber of thousands of revolutions that
the sample made, a wear index is ob-
tained which is a very satisfactory
gauge of wear resistance. For metal
samples, a speed of 1000 rpm has
been found most satisfactory, while
for wood, because of the difficulty of
getting specimens sufficiently free from
warping, 750 rpm has been found
more satisfactory.

For accurate comparison, the thick-
ness of the finish films should be alike
to rather close limits. While accurate
results may be obtained with other
methods, it has been found that a little
practice with a spray gun will produce
results that are reasonably accurate,
and this method is desirable as rep-
resenting the more generally used
method of application. This is par-
ticularly true of slow drying solu-
tions which have a chance to level out
before drying. The satisfactory appli-
cation of lacquer films is more diffi-
cult. Due to their more rapid drying,
a uniform thickness over the whole
surface is difficult to obtain. The pre-
paration of lacquer specimens, there-
fore, must be done with great care to
get consistent wear results. Not only

Fig, 2-

-A single finish-tester with sand
chamber removed but with a specimen in

place, A revolution counter geared to the
driving shaft forms part of each unit

should the finish be of equal thickness
over the surface but the specimen on
which it is sprayed should have faces
accurately parallel and the central hole
should be precisely located, and per-
pendicular to the flat surfaces.

The usual practice in the prepara-
tion of samples is to spray the desired
number of test disks, among which
have been placed promiscuously sev-
eral disks which have been previously
measured for thickness. After the fin-
ishing processes have been completed
the special disks are remeasured and
the film thickness determined. Ex-
treme care in obtaining equal thickness
of film is desirable for all samples but
is particularly so in comparing finishes
of the same type, singe for them the
wear varies considerably with thick-
ness. For finishes of different types,
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however, thickness is not quite so im-
portant. A good baked japan, for
example, no matter how thin so long
as it “‘covers’, will outwear a cheap
bronzing liquid even if made of maxi-
mum commercial thickness.

GREEN DUCO
ON MAPLE

ALUMINUM VARNISH
ON STEEL

BLACK JAPAN
ON MAPLE

BLACK JAPAN

Fig. 13— The distance of the wear line from the center
can easily be measured from these tested specimens but the
determination of the wear index requires that readings of
the revolution counter be made at the f;egf?miﬂg and end

of test as well

Typical specimens that have under-
gone test are shown in Figure 3. The
standard four-inch disk run at 1000
rpm will serve for a wide range of fin-
ishing materials. Inexpensive bronz-
ing liquids carrying aluminum powder
as a pigment will wear off rather rap-
idly. After a thousand revolutions —
one minute's run— the wear line will
be about half way out to the peri-
phery of the disk so that the wear
index is about one. A two-coat japan
finish, on the other hand, of approxi-
mately .0005 inch in thickness, will
normally run about 15 minutes before
the wear line reaches the saime point

CLEAR VARNISH

ON ALUMINUM

so that its wear index is in the neigh-
borhood of 15.

The design of the apparatus in-
volved some interesting problems. The
specimen must be rotated with a mini-
mum of eccentricity and this seemed
to require a bearing di-
rectly beneath the
specimen. Since the
chamber is filled with
sand from several
inches below the speci-
men to five inches
above it, this require-
ment necessitated that
the bearing run contin-
wously immersed in
sand—a rather difficult
requirement for a bear-
ing to meet.

Another difhculty
due to the use of sand
was the selection of
material for the out-
side connection through
which the sand is cir-
culated. In the experi-
mental models this was
made of rubber hose
and gave very good
service. In the refined
design, however, metal tubing was em-
ployed which soon blasted through at
the corners. In the final machines the
corners are made of rubber and the
straight section of metal, which has
proved a very satisfactory combina-
tion in service.

To remove the specimen after test-
ing it is necessary to partially empty
the sand chamber. For this purpose a
quick-opening slide valve was de-
signed, which was gasketed with felt.
The pipe shown in Figure 2, bending
out diagonally from the bottom of the
chamber, is the outlet from this valve
and may be extended with hose to con-

ON DAK
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duct the sand to a chamber below the
apparatus, or any convenient place.

This apparatus furnishes means
whereby the resistance of finishes to
mechanical wear can be evaluated ona
commercial basis. No feature in its

operation is critical, and the apparatus
can be used successfully under ordi-
nary shop or laboratory conditions al-
though it is always better, whenever
practicable, to make the tests in con-
ditioned rooms.

ELLIOTT CRESSON MEDALS

have been awarded by the Franklin Institute to CLINTON
Josepn Davisson ANp LesTER HoLBERT GERMER “/2
consideration of pioneer work in the scattering and diffraction
of electrons by crystals, and of its direct bearing on our

theory of the constitution of matter” .

of these medals are Henry

Among other holders

Ford, Elmer A. Sperry, Dayton

C. Miller, and Gustaf W. Elmen of the Laboratories.

Presentation of the medals will be made on the occasion of

the Institute's annual Medal Day exercises to be held on
W ednesday, May 20.
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