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SUMMARY

This research shows results concerning the re-
sistance of various wall-surfacing materials to scrub-
bing with abrasive and nonabrasive cleansers. It
does not include studies of other characteristics of
these materials. The conclusions drawn are limited
to the scrub-resistance characteristics discussed.

A statistical analysis was made to evaluate the
gloss differences which resulted from 30-minute
scrubbing periods. The times at which the major
gloss changes started, as well as the rate at which
the changes occurred, were different for the various
materials. Analyses for longer or shorter scrubbing
operations would undoubtedly place the materials
into different groups.

Some of the conclusions from this research fol-
10w

The use of a nonabrasive cleanser produced no
significant differences in gloss on any of the ma-
terials. All of the materials showed good resistance
to scrubbing with a nonabrasive cleanser.

There was a real difference between the reac-
tions produced on the materials by scrubbing with
a nonabrasive cleanser and that produced by
scrubbing with an abrasive cleanser.

Both abrasive cleansers produced essentially
the same results on the materials. There was no
significant difference between them.

Prefinished wallboard, enameled steel and
plastic tiles experienced most of their gloss change
within the first minute of scrubbing with an abrasive
cleanser.

Flexible rubber showed its major gloss change
within the first 5 minutes of scrubbing with an
abrasive cleanser. Enameled copper experienced
over 80 percent of its total gloss change within the

first 5 minutes of scrubbing with the same
cleanser.

Laminated thermosetting sheet material
denced approximately 60 percent of its total
change within the first 5 minutes of scrubbing
an abrasive cleanser. Loss of gloss continuel
at a much slower rate as the scrubbing p

Ceramic tile, porcelain-on-steel, stainless
and vinylized fabric showed little change in
during 30 minutes of scrubbing with any ¢
cleansers.

The surface coatings of enameled stee
and scored prefinished wallboard are most si
to damage along the respective tile joints and
lines which run perpendicularly across the |
scrubbed with an abrasive cleanser.

Generally, the materials which started w
high gloss showed large gloss changes. Porci
on-steel and stainless steel were exceptions,

Materials which are very subject to ab
should be installed in areas where there is
casion for the use of abrasive cleansers and
the abrasives carried into the home by eve
living are not likely to contact these material

With the use of the moderately strong ab
cleanser, vinylized wall fabric, porcelain-
ceramic tile and stainless steel showed
change in gloss, following 30 minutes of scrul
These materials showed significantly less d
than the other materials subjected to the
scrubbing operations.

Plastic tiles, flexible rubber and enamelet
(gray) showed more change in gloss than the
mentioned materials, but less than the prefi
wallboard, enameled steel (green), thermo
laminated sheets and copper tiles.
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Figure 14, page 11, Bulletin 962,
7rub-resistance Characteristics of Kitchen
Bathroom Wall-surfacing Materials," is
lide down. As the figure appears, dé.mage
the left is from 1 hour of scrubbing;

'_%z ge on the right is from 30 minutes of

crubbing.



JALL-SURFACING MATERIALS for the kitchen and
bathroom areas in a home are subjected to
e severe wear than are the wall surfaces in
r areas. This is particularly true for the
board surfaces behind the sink and counter
in the kitchen and the wall surfaces behind
e lavatory and bathtub or shower enclosure in
e bathroom.

Grady and Smith! conducted surveys in 1955
earlier on wall-surfacing materials used in
major areas of the home and found that paint,
mel, varnish and wallpaper were the most
monly used. Their work shows that the
ve materials were in use 3 years or less in
fifths of the kitchens which they surveyed.
ourth of the families who reported cleaning
blems renewed rather than cleaned the sur-
materials. Of the homemakers who re-
d washing the wall finishes, almost three
five used washing powders and more than
urth used bar soaps. Frequent replace-
t and frequent cleaning seemed to go hand
nd. During three periods of 1 month each,
milies maintained records of the time spent
ing different surfaces in the home. Al-
it three times as much time was spent clean-
rfaces in the kitchen and bathroom as in
living room. Faults of materials commonly
rted included spots, breaks and changes which
ed discoloration, wearing off and dulling of
surfaces. Their surveys also showed that, in
or of importance, the criteria for selecting sur-
ng materials are ease of cleaning, appearance,
ability and cost.

- Interior covering, surfacing and finishing
aterials normally account for 8 to 20 percent
‘new home construction costs. The replace-
;;g of these finishing materials is an undesir-
le, added expense of home maintenance. Areas
ch as splashboards behind counter tops and
oom walls need materials which give longer
actory service.

Department of Agricultural Engineering.

. Ethyl R. and Smith, Grace H. Interior Surfaces
‘the Structure of Farmhouses, Bulleting 324, 325, 326
d 329, Agricultural Experiment Station, University of

Scrut-resistance Charactenstics of Hifchen
and Bathroom Wall-surfacing Mlaterials

; : 0. R. Kunze, B. R. Stewart and Price Hobgood™

The building industry has recognized these
areas of more severe wear and has developed sur-
facing materials for these particular purposes.
Some of these materials are not new but have
been too expensive for common use. Others have
been in use for several years and still others have
just recently entered the market.

Research has been conducted by the Depart-
ment of Agricultural Engineering in which ten
different wall-surfacing materials were subjec-
ted to scrubbing for 30 minutes with each of
three different cleansers. Some wall-surfacing
materials are produced by several manufacturers.
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Figure 1. The machine used to scrub the different sam-
ples of wall-surfacing materials. As the drill turned, the
horizontal arm moved the sponge over the surface.. The
automatic timer was used to insure equal scrubbing periods.

Consequently, differences may exist within ma-
terials which are known by the same name. Other
differences may exist in a given base material
produced by a given manufacturer but finished
in a different way. As a result three materials
were duplicated. Two were produced by differ-
ent manufacturers and were different colors. The
third was produced by a given manufacturer and
was different in color only. With these duplica-
tions, a total of thirteen samples were subjected
to the scrubbing operations.

The problems encountered in determining
the scrubbing procedure were presented to the
home economists of the Texas Agricultural Ex-
periment Station and the Texas Agricultural Ex-
tension Service. Their proposals and recommen-
dations were considered in developing the meth-
ods used.

Figure 2. The photoelectric indicating meter which was
used to determine the nature and degree of change in sur-
face conditions. The unit on the left with its calibration
standard is the gloss search attachment while the unit on
the right with its calibration standard is the diffuse search
attachment.
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Materials selected were those which area
able on the market and which are in common
Three scrubbing agents consisting of two a
sive cleansers and one nonabrasive cleanser
selected. Nonabrasive cleansers are very ¢
mon cleaning agents, but abrasive cleansers
often used where the cleansing action of the
abrasive agent is not adequate. The scrub
agents were selected by the home economist
fit the description of a mild nonabrasive,
abrasive and a moderately strong abrasive.

EQUIPMENT

The scrubbing machine, Figure 1, wai
veloped by the Department of Agricultural |
neering. A slow speed electric hand drill
connected by a V-belt and sheaves to a jacks
Instead of using a second pulley on the jacks
an arm with a stubshaft was attached.
distance from the center of the jackshaft fi
center of the stubshaft was 3 inches. Whe
tating the jackshaft, the arm circumseribed
inch circle. A linkage arrangement connecte
stubshaft to a horizontal rod mounted in a
inch sleeve bearing. A second sleeve bearing
attached in a vertical position to the free e
the horizontal rod. A vertical shaft with a
for attaching scouring pads was inserted the
this vertical bearing. This arrangement gav
scrubbing unit a reciprocating motion whe
the machine was in operation. The driving
was connected to an automatic timer which
be set for any particular length of operatio
sired.

A photoelectric indicating meter, Figu
was used to determine the nature and deg
change in surface conditions which resulted
the serubbing action. Relative values of
and diffuse were taken on a particular samp
fore the scrubbing operation. Additional
ings were taken between 5-minute scrubbin
iods, and final readings were taken afte
sample had been subjected to 30 minutes of §
bing. The magnitude of the changes in rea
taken on a specific scrubbed area indicate
relative changes which had occurred in the
terial surface.

The gloss meter consisted of the instrt
proper and a search unit. The instrument p
contained an indicating meter, power supp!
controls. The search unit with the light §
optical system and photocells was conneg
the instrument proper by a flexible cable.
diffuse reflection meter is an alternate unit
can be used with the instrument proper.

Both gloss and diffuse reflection me
ments were made to determine the nature a
gree of change in surface conditions. Gl
specular reflection results from a beam o
striking a surface and then reflecting in
beam. The angle of reflection is the same



ngle of incidence. Generally, high gloss denotes
very smooth surface which, in turn, reflects a
elatively high percentage of the light falling on
at surface. Diffuse reflection results when a
eam of light strikes a rough or uneven surface
thich causes a portion of the reflected light to
e diffused in all directions.

The differences in gloss and diffuse readings
ollowed approximately the same pattern but in
pposite directions for the respective materials.
‘Generally, when gloss value decreased, the dif-

use reflection value increased. The gloss dif-
erences were more pronounced and consequently
rere used in making the data analysis.

Much consideration was given to selecting a
gitable and representative scouring pad. The
mmercial market carries scrubbing pads which
inge from a soft cloth to harsh metallic pads.
he homemaker exercises her good judgment in
1e use of these and selects a pad suitable for the
irface to be cleaned.

A cellulose sponge 1 x 1 % x 3 Y% inches was
sed in this research. The scrubbing surface of
ich pad was 4.375 square inches and the ma-
ine was operated to give approximately 220
rokes of the sponge per minute or slightly less
1an four passes per second.

A commercial timing unit which could be set
' 1 minute intervals was used to assure equal
rubbing periods on each of the samples.

CLEANSERS

- The washing powders used were among those
mmonly found on the market. Powders were
ected instead of bar soaps since previous work
others indicated that this type of cleanser was
¢ most popular for cleaning surfaces in the

- The nonabrasive cleanser used may be de-
ibed as an all-purpose cleanser generally rec-
mended for cleaning walls, woodwork, linole-
and modern tile floors. The manufacturer
tes that it is safe for all washable surfaces.
e cleanser is water-soluble and, consequently,
s mixed in those proportions recommended by
manufacturer to give the desired cleaning so-
0.

‘The manufacturer’s description of the
mser selected as a mild abrasive states that it
iches, foams and rinses quickly. The powder
recommended for kitchen, bathroom and other
1sehold tasks such as cleaning sinks, pots, pans,
rigerators, ranges, basins, bathtubs, porcelain,
linoleum, enamel and windows. The grit in
i cleanser could not be dissolved ; consequently,
cleanser could not be mixed with water to get
mogeneous solution.

The third cleanser selected as a moderately
ng abrasive is recommended by the manu-

facturer for cleaning porcelain-enamel bathtubs,
sinks, all ceramic tile-surfaces, windows, pots,
pans and many other uses which are not item-
ized. It is described as a foaming cleanser which
contains bleach. This powder could not be dis-
solved to obtain a homogeneous solution because
the abrasive was not water-soluble.

The cleanser classifications used in this re-
search were not determined from scientific analy-
ses of the different cleansing agents. Rather the
descriptions are the reflection of consumer eval-
uations as observed by home economists of the
Texas Agricultural Experiment Station and the
Texas Agricultural Extension Service.

The manufacturers of the different cleansing
agents list some definite cleaning functions for
which specific cleansers are recommended. Other
functions are listed in general terms which leave
the final decisions to the homemaker. No man-
ufacturer makes any statement indicating that
his agent is not a suitable cleanser for a partic-
ular purpose. Neither is any statement made to
indicate if the cleanser is acid, alkaline or neu-
tral. Containers of the abrasive cleansers have
no instructions which state the exact procedure
for using the cleanser.

MATERIALS
Metal Tiles

Four different types of metal tiles were sub-
jected to the scrubbing operations. The tiles con-
sisted of different alloys of steel and copper.
Coating materials ranged from clear or colored
synthetic-resin enamels to porcelain enamels.
These protective coatings produced glossy wear-
ing areas which ranged from relatively soft and
flexible to hard and inflexible surfaces.

Enameled Steel

These tiles consisted of 28-gage sheet steel
treated on both sides with a corrosion inhibitor
before the surface was coated with a synthetic-
resin enamel and dried in an oven at approxi-
mately 300° F.

Tiles had a shallow bevel which permitted
the use of a minimum of mastic for installation.
The tile was flexible and could be bent without
cracking the enamel coating. Tiles are available
in a variety of colors and sizes. Two groups of
tiles with different colors of enamel surface coat-
ings were studied.

Enameled Copper

The copper tiles tested were of the same gage
and configuration as those of enameled steel. In
the production process, the metal surface is treat-
ed to produce an attractive satin finish. A clear
synthetic-resin enamel is used as a protective
coating for the polished copper surface. Tiles are

5



Figure 3. Gray enameled steel as it appeared after the
treatments. The letter “"A"” identifies areas on which the
moderately strong abrasive cleanser was used, “B” the
areas on which the mild abrasive was used and “C” the
areas scrubbed with the nonabrasive cleanser. Preliminary
work in developing the procedure caused duplication of the
“A" spots.

available in 4% x 4Y-inch size.
bent and cut with ease.

Stainless Steel

These tiles can be purchased in different
sizes for specific applications. The tiles studied
were of the same size, gage and configuration as
those of enameled steel. Stainless steel tiles are
produced from alloys containing nickel and
chrome. They require no protective chemical
treatment and do not have a protective enamel
coating. The exposed surface is grained with a
polisher. During shipment, this surface is pro-
tected by an adhesive paper.

They can be
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Figure 4. A plot of the individual gloss readings which
resulted from the use of the different cleansers on the respec-
tive scrubbed areas. Initial gloss readings are plotted along
the vertical axis. Readings taken after 5-minute scrubbing
periods with the indicated cleansers are plotted consecutive-
ly to the right.
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Porcelain-on-steel

These tiles, also referred to as ceramic-or
steel tiles, are available in 4% x 4Y-inch a
8Y4 x 8Y4-inch sizes. The larger size was us
in this research. The tiles were made of 26-ga
tempered steel with a conventional ground c¢
and a single-cover coat of porcelain enamel
sisting of molten glass and.clay fused to the
pered steel. The resulting ‘surface was hard a
smooth. A special cutting machine is requir
to cut the tiles. A specially manufactured scor
foundation board may be applied to the wall su
face as an aid for aligning the tile during inst
lation. A complete line of ‘trim, strip, moldi
base and corner tiles are also available. Til
may be purchased in an assortment of colors.

Plastic Tiles

Plastic wall tiles of two different colors &
manufactured by two different organizatic
were studied. Size of the tiles was 41} x
inches. Some 814 x 814-inch field tile are
produced. Both tiles were manufactured f
polystyrene. One group used was identified
being manufactured from Virgin Styron wh
is simply a trade name for polystyrene. !
trade names for polystyrene include Loalin a
Lustron. Both manufacturers state that th
tiles have features which will prevent dishing
the center. The maximum thickness of eifl
tile ranges between .065 and .075 inches.
tile had a slightly oval surface. Both groups
produced in an assortment of colors. Specia
shaped accessory tiles also are available.

Ceramic Tiles

The ceramic tiles used were fired at app
imately 2,000° F. All field tile were cushi
edged and were 4% x 4% inches in size. Th
thickness was approximately three-eighths of
inch. TField tiles of different sizes are availe
and accessory tiles are also made for specific
plications.

Laminated Thermosetting Sheets

These sheets consisted of several layers
fibrous sheet material which was impreg
with thermosetting resins before being tre
under intense heat and pressure. A dense li
weight sheet with a smooth glossy surface
sulted. Laminated thermosetting sheets are pi
duced in standard and cigarette-proof grades
are available in various colors and designs. '
material is produced in thicknesses ranging fi
one-twentieth to one-fourth of an inch. For
study, a one-sixteenth inch thickness, lamin
to different base materials, was used. Sheets
produced in various sizes. :



_ Prefinished Wallboard

‘This surfacing material consisted of a hard-
rd panel with a synthetic baked finish which
‘hard but still flexible. Material is available
several forms such as sheets, planks and
ks. Scored sheets yielding a 4 x 4-inch tile
¢t were used. The wallboard was approxi-
ely five thirty-seconds of an inch thick. Sim-
allboard in different colors and produced
iwo different manufacturers was used.

Vinylized Wall Fabric

This is sheet material, available in roll form,
ch consists of textured or textured and print-
yl plastic covered with clear vinyl that is
-bonded under pressure to a cotton fabric.
‘material is lightweight and very flexible. It
lable in rolls having a standard width of
es and a length of 24 yards. The vinylized
ic is produced in many colors and patterns.
‘material is applied by the use of an adhesive
| suitable underlayment. Somewhat similar
erials are made with paper backing.

gﬂexible Rubber, Fabric Backed

This nonporous rubber sheet material is
ufactured with a fabric backing. The pattern
s through the rubber which is approxi-
one-twentieth of an inch thick. The
al is smooth and flexible. It is available in
'ety of colors and patterns, and can be pur-
ed in rolls 36 inches wide and 30 yards long.

same type of material in a somewhat heavier
_ls used for flooring.

PROCEDURE

e wall-surfacing material was purchased
form of tiles, rigid sheets and flexible
Six different types of tiles were studied.
wall-surfacing specimens were mounted on
ous types of materials which simulated un-
ents on a wall. The panels were con-
d in sizes which could conveniently ac-
modate the wall-surfacing materials. At
i two samples were constructed with each
erial. The spots for treatment on the samples
3 5o arranged that two areas could be
d with each cleanser. With three cleansers
wo spots per cleanser, each sample received
nimum of six scrubbed areas. This arrange-
 produced four replications on a particular
1 with a given cleanser. Samples used in
loping the procedure may have received as
y as eight scrubbed spots or areas. Figure
s a sample of enameled steel as it ap-
after the scrubbing treatments. Four
§ on this sample were subjected to treatments
the moderately strong abrasive cleanser.

Before scrubbing, each sample was cleaned
a damp sponge and dried with paper towels.

ENAMELED STEEL TILE
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Figure 5. The average gloss values at 5-minute inter-
vals which resulted from four scrubbed areas on the given
material with the indicated cleanser.

Gloss and diffuse readings were taken on a
smooth and continuous section of the area to be
scrubbed. In the case of tiles or scored sheet ma-
terial, the readings were taken approximately 1
inch from the joint across which the scrubbing
occurred. After the readings were taken, the
sample was placed into the machine for a 5-min-
ute scrubbing treatment.

The sponge was prepared by soaking it in
the cleaning solution whenever the soluble non-
abrasive cleanser was used. It was then attached
to the machine. The weight on the sponge was
only 2 pounds or slightly less than one-half
pound per square inch. During the test, only
enough additional solution was added to main-
tain an efficient scrubbing action.

Whenever abrasive cleansers were used, the
sponge was soaked in water and squeezed damp-
dry before it was attached to the machine. While
on the machine, the sponge was momentarily set
into a pan with the abrasive cleaning powder.
The cleanser which adhered to the damp-dry
sponge was used for a 5-minute treatment of the
sample. A syringe was used to add only enough
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Figure 6. The ‘chunges in gloss which resulted from five
scrubbing periods of 1 minute each on four spots of the indi-
cated material with the given cleanser.
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Figure 7. The gloss readings of stainless steel increased
sllghtly as the material was scrubbed parallel with the
grain. There was no apparent difference in effect between
abrasive and nonabrasive cleansers.

water to give the sponge an effective scrubbing
action.

After this treatment period, the sample was
removed, rinsed with water and dried. Final
gloss and diffuse readings were taken after the
5-minute test period and the differences in initial
and final readings were recorded. The next
sample was then prepared and scrubbed for 5
minutes. This procedure was continued until
each spot on each sample had been scrubbed for
six periods of 5 minutes each with a particular
cleanser.

The analysis reported in this publication re-
sults from the data collected by the above pro-
cedure. Since this work revealed that some ma-
terials had little resistance to abrasive cleansers,
a similar procedure consisting of five scrubbing
periods of 1 minute each was used with only the
mild abrasive cleanser to determine gloss and
diffuse changes for shorter treatment periods.

The 30-minute treatments also revealed that
some materials had considerable resistance to
abrasive action. Other materials lost much of
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Figure 8. The inconsistent results from the use of abra-
sive cleansers were caused by additional rubbing and wip-
ing of the tile surfaces.
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their gloss but seemed to have considerable se
ice life remaining. Additional panels were b
to further investigate certain of these materi
On these additional panels, two areas were tre
ed with each cleanser and a sponge. Two &
tional areas were scrubbed with an abras
cleanser and a small nylon-bristled fingernail
handbrush. Each sample received eight scrubl
areas. For comparison purposes, one spot w
each cleanser was scrubbed for 30 minutes w!
the other was scrubbed for 1 hour. A n
application of cleanser was used after eve
minute period of operation.

DISCUSSION
Grit in the Home

Grit is a common household nuisance in m
urban and rural dwellings since it is carried i
the home by pedestrian traffic on both shoes
clothing. Aside from the use of abrasive clea
ers, small amounts of grit are deposited by ¥
ious means on surfaces in the home. This |
eventually will cause the same results as an al
sive cleanser on materials affected by abra
action. :

The manufacturer’s literature concern
several of the wall-surfacing materials does !
recommend abrasive cleansers for cleaning. T
same literature also states that the surface
some of these materials is hard enough to res
considerable abrasive action. This may be
terpreted to imply that the consumer may
abrasive cleansers at his own risk.

Material Finish Characteristics

Some wall-surfacing materials are produ
with a high glossy finish while others have li
original gloss. Some materials can lose muck
their gloss and retain considerable service
while others have little service life remaining
ter they lose their original glossy finish
consumer buys the material in its original
with the hope that it will continue to main
this appearance throughout its service life.
assumption was made in this research tha
consumer would object to any type of su rf
change in a wall-surfacing material.

Underlayments

Certain wall-surfacing materials may h
the ability to give many years of service life,
they do not give this length of service because
adhesive used in their application or the ma
ials on which they are applied fail withi
shorter period of time. Failures of under
ments may be caused by moisture leaking thr
the wall-surfacing materials. This leakage ¢
can be attributed to improper surface prep
tion before installation, poor workmanship, §
er or mastic failures or any combination of tl



Numerous underlayments ranging from one-
‘half of an inch plasterboard to three-fourths of
an inch plywood were used in these tests. In each
case the materials presented a smooth continuous
- surface on which the surfacing materials could
' be applied.

| The edges of the panels were sealed with a
- rubber sealing compound. During the scrubbing
- periods, the wall-surfacing materials protected
the top of the panel. Only a limited amount of
- moisture came into contact with the bottom of
the panel during the relatively short test period.
- As a result, no underlayment failures or difficul-
ties occurred.

Loose tiles, both metal and plastic, developed
‘during the tests on several of the panels. In
nearly every case, this failure was traceable to
poor workmanship or to the use of insufficient
‘mastic during installation. General recommen-
‘dations are that 65 percent of the tile-back should
be in contact with mastic. This is a percentage
‘which should be maintained.

Material Function

Wall-surfacing materials should protect from
moisture and wear the underlayments to which
they are applied. To serve these purposes effec-
tively, the coverings as well as the materials used
for their installation must combine to present
surfaces which are moisture proof and wear re-
istant. The materials also should enhance and
utify the areas on which they are installed.
ure to meet any of these requirements is suf-
ficient and often mandatory reason for replace-
nent of the wall-surfacing material.

Other Considerations

The ability of a wall-surfacing material to
jithstand repeated cleaning operations is most
aportant to the homemaker. Many surfacing
paterials in the home may not be cleaned because
leir appearance after cleaning is as objection-
ble as before. Because of the scope of the work
wolved, this research was necessarily limited to
e scrub-resistance studies reported.

~ Scrub-resistance is, however, not the only
msideration in the purchase of wall coverings.
tgrial characteristics which need further con-
tion are resistance to stains, acids, alkalies,
at, impact, color change, moisture absorption
Id others.

RESULTS AND CONCLUSIONS

Graphs were plotted with the data collected
m the 30-minute scrubbing treatments with
various cleansers and materials. Individual
dings collected on enameled steel tile are
own in Figure 4. The gloss values were plot-
L on the vertical axis while the cumulative rev-
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Figure 9. Most of the gloss changes which occurred
were produced within the first minute of scrubbing with the
mild abrasive cleanser. This indicates that the gloss change
actually could have occurred within a shorter time.

olutions of the scrubbing machine were plotted
at 5-minute intervals on the horizontal axis. Each
revolution of the machine represents two strokes
of the sponge. The moderately strong abrasive
cleanser is identified by the letter “A”; the mild
abrasive cleanser by the letter “B”; and the non-
abrasive cleanser by the letter “C.” Arabic num-
erals “1” and “2” were used to identify the plot-
ted data which were collected from the use of
cleanser “A” on one of the samples. Roman num-
erals “I” and “II” were used to identify the plot-
ted data collected on the same material with the
same cleanser, but on the two spots of the second
sample. The same procedure was used with dif-
ferent Arabic and Roman numerals for plotting
data collected with the mild abrasive and the non-
abrasive cleansers. This total information was
then condensed by taking the average of the four
readings at a given time with a particular cleans-
er and plotting this value as a single point. Re-
sults of this procedure are shown in Figure 5.

To further determine the characteristics of
certain materials, a graph similar to Figure 4
was plotted with the data from five treatments
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Figure 10. The spread in initial points of gloss indicates
inconsistent gloss values of the original tiles. The abrasive
cleansers caused a slight increase in gloss value within the
first 5-minute scrubbing period.

9



10y

CERAMIC TILE

00|

©
o

74 —_——— c_’c;w\wc——-
p——— G B
80 ———— 0 e

AV. GLOSS READINGS

~
o

—A— CLEANSER "A"

ABRASIVE _g__ ¢\ EANSER "8"

NON-ABRASIVE —C— CLEANSER 'C"

@
=3

L
400 800 1200 1600 2000 2400 2800 3200 3600
REVOLUTIONS

Figure 11. No important change in gloss values occurred
when these tiles were scrubbed 30 minutes with either the
abrasive or the nonabrasive cleansers.

of 1 minute each in which only the mild abrasive
cleanser was used. This information for enam-
eled steel tile is shown in Figure 6.

Considerable differences existed in the ini-
tial gloss values among the different materials.
In addition, there was a considerable difference
in the gloss changes which occurred among the
materials during the scrubbing operations. Be-
cause of these wide variations, the same scale
could not be used on the vertical axes of all the
graphical presentations. Care should be exer-
cised to evaluate the numerical differences in the
gloss values while comparing material perform-
ances.

Enameled Steel

These tiles are recommended for use in kitch-
ens, dinettes, utility rooms, solariums, powder
rooms, bathrooms and other tiled areas.

Generally, the tiles showed excellent resist-
ance to scrubbing with the nonabrasive cleanser,
but were very subject to abrasion by the abrasive
cleansers. These results are illustrated in Fig-
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Figure 12. The abrasive cleansers produced consider-
able gloss change within the first 5-minute scrubbing period.
The nonabrasive cleanser produced no important gloss
change throughout the 30-minute treatment.
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ure 4. Almost all the gloss changes recorded
the scrubbing periods of 30 minutes occur
within the first 5 minutes of scrubbing. Fig
6 shows that a large part of the total gloss cha
actually occurred within the first minute
scrubbing. The tiles showed some variatior
original gloss as shown in the initial gloss r
ings.

The steel backing was*® first exposed al
ridges of the tile joint perpendicular to the ¢
being scrubbed, Figure 3. Visual inspection :
showed a change in depth of color as the se
bing progressed. Degree of color change va
with different colors. The effective service
of the material was exceeded before the end of
30-minute abrasive cleanser tests since the
terial no longer enhanced the area covered. ‘
enamel surfacing was easily scratched and ma
when handled.

Enameled Copper

This material was designed for special
orative effects. It is recommended for kiteh
snack bars or over sinks and stoves. It a‘
used for decorative panels in living or
room areas.

These tiles did not react as rapidly as en
eled steel when subjected to the use of an a
sive cleanser. The gloss readings were influel
by the finish on the copper itself as well a
the clear enamel protective coating. Appn
mately 80 percent of the total gloss change
curred within the first 5 minutes of serub
with an abrasive cleanser. A gradual but
tinuous decrease in gloss was evident un i
material had been scrubbed for approxim:
20 minutes. The copper tiles showed good re
ance to scrubbing with the nonabrasive clear
The clear enamel surface coating can be scrat
easily. When copper is exposed under ce
atmospheric conditions, it may start oxidizi;

Stainless Steel

Stainless steel tiles are recommended for
stallation behind the stove, the kitchen sin
on the backboard of the kitchen counter.
also may be used around the washstand, lavaf
bathtub or shower stall enclosure.

These tiles had a highly finished grained
face. Scrubbing with the grain or across
grain produced different gloss readings.
manufacturer recommended that the til
cleaned by scrubbing parallel with the grain.
procedure was followed in gathering the dat
this analysis. Figure 7 shows that a very s
increase in gloss was produced as the scrul
progressed. There was essentially no diffe
in effect between abrasive and nonabi
cleansers. Neither was there any visual d
ence between the scrubbed and unscrubbed
The service life of the material was not aff



When the tiles were scrubbed across the
grain, the glossy surface became slightly cloudy
and dull Scrubbing across the grain is likely to
occur when tiles are installed with grains that
un at right angles to produce a checkerboard

Plastic

These tiles are recommended for bath, util-
ity and playrooms. They also may be used be-
hind snack bars and kitchen counters.

~ These tiles showed high resistance to scrub-
bing with the nonabrasive cleanser, but were very
ubject to abrasion with abrasive cleansers, Fig-
ire 8. The abrasive cleansers seemingly did not
ive consistent results. Further investigation
‘owed however, that the results were consist-
ent; the apparent inconsistency was caused by
he drying and cleaning of the samples. Even
hough the gloss value of the material was rela-
ively low when a certain scrubbing period end-
d, the brisk rubbing of the tile with a cloth or
aper towel gradually renewed it. The abrasion
narks could not be completely removed, but they
could be rubbed to produce a highly polished sur-
e.

Plastic tiles are relatlvely soft and can be

;oking the finger back and forth in motions
arallel with the nail.

One-minute scrub treatments of plastic tile
ith the mild abrasive cleanser show that the
les undergo most of their gloss change within
e first minute of scrubbing, Figure 9. The
0ss change may actually occur within less than
‘minute. With exception of the loss of gloss
d abrasion marks, the material did not change
depth of color and otherwise remained service-

A nylon-bristled handbrush attached to the
ubbing machine was used as the scrubbing
t for further investigation of this material.
e weight applied was the same as that applied
the sponge. Noticeable grooves were cut into
e plastic tiles with the brush and an abrasive
anser during six test periods of 5 minutes each.
lese grooves became more apparent when the
me equipment was used in the same manner
r 1 hour. Scrubbing with the brush without
rasive cleanser would produce no grooving
ect on the plastic tile.

Porcelain-on-steel

- Advertisements show this tile on walls and
ings of bathrooms and kitchens. The tiles
0 are used in commercial buildings such as
els, schools and hospitals. The manufactur-
literature states that the tile can cover any

The porcelain protective coating is fused to
steel and is very hard. Test results in Fig-
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Figure 13. Nearly all of the major gloss changes oc-
curred within the first minute of scrubbing. Treatments for
shorter time were not run.

ure 10 show that some differences in gloss values
existed in the original tiles. There was a slight
increase in gloss when the abrasive cleansers
were used, but virtually no change with the non-
abrasive cleanser. No visible effects were notice-
able between scrubbed and unscrubbed tiles. The
service life of the tiles was apparently not im-
paired and the tiles probably could have with-
stood additional scrubbing with the cleansers
without any harmful effects. Tiles cannot be
bent without causing porcelain to crack and chip.
Similar chipping occurs when the surface is
struck a severe blow with a hard object.

Ceramic

Ceramic tiles have a wide range of applica-
tion. They are recommended by their producers

Figure 14. Typical mode of failure which occurred on
scored prefinished wallboard. The simulated tiles on the
left were scrubbed 30 minutes with a sponge and an abra-
sive cleanser. Those on the right were scrubbed 1 hour.
There is no change in color depth between scrubbed and
unscrubbed areas. Also shown are the failures of the pro-
tective coating along the score lines which run horizontally
across the scrubbed areas.
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Figure 15. This material remained unaffected when
scrubbed with the nonabrasive cleanser. Abrasive cleansers
caused a gradual but continuous loss of gloss for the first
15 to 20 minutes of scrubbing.

for bathrooms and kitchens, in restaurants and
hotels, in schools and theaters, in hospital oper-
ating rooms, corridors and washrooms and in
many other places.

The scrub-resistance studies revealed that
ceramic tile is a very stable product. Figure 11
shows that almost no gloss change occurred when
the tiles were scrubbed with any of the cleansers.
Neither was there any evidence from visual in-
spection which indicated that a surface change
would occur. The service life of the tile appar-
ently remained unimpaired.

Figure 16. Treatment results on laminated thermosetting-
sheet material. Starting at the top, from left to right, each
pair of areas was scrubbed with a sponge and the indi-

cated cleanser. The first spot was scrubbed 30 minutes
while the second spot was scrubbed 1 hour. The spots in
the lower right corner were scrubbed with the indicated
cleanser and a nylon-bristled handbrush for the same periods
of time, respectively.
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The glazed surface of these tiles can
chipped if it is struck with a hard and somev
pointed object. If the blow is severe enough,
tiles will break readily.

Rigid Sheet Materials

Two of these wall-surfacing materials ¥
studied. They could be clagsified either as r
or perhaps semirigid sheet ‘materials. ‘

Prefinished Wallboard

These prefinished panels are recommer
for old or new walls in kitchens and bathro
They may also serve in stores, offices, shops
hospitals. The material is advertised to ha
durable finish that resists moisture, grease,‘
dust and abrasion.

The panels showed excellent resistance
the nonabrasive cleanser. The material was
subject to abrasion by the abrasive clean:
Figure 12. One-minute treatments revealed
most of the gloss change occurred within the
minute of scrubbing, Figure 13.

During the scrubbing periods, the prote
surface coating did not change in color ton
depth of color as was the case with enam
steel shown in Figure 3. Instead, the color
mained the same on the scrubbed and unscruk
areas, Figure 14. Typical failures of the
tective coating along the score lines which
horizontally across the scrubbed areas also
shown. This type of damage is not reflectes
the gloss readings which were taken on sme
flat surfaces approximately 1 inch away
any score line.

Laminated Thermosetting Sheets

These materials are recommended for ¥
and wainscoting in bathrooms, kitchens, di
areas, playrooms and nurseries. They aré
used for counter tops, furniture tops and to e
other work surfaces. They are suggested
commercial buildings, such as hospitals, sck
hotels and cafeterias. The manufacturer’s |
ature states that the material is heat resis
and impervious to stains from foods, cooking
and fats. ‘

The panels as purchased had uniform g
surfaces which were not affected by the
of the nonabrasive cleanser. The abrasive clf
ers caused a gradual but continuous loss of
for the first 15 to 20 minutes of scrubbing,
ure 15. One-minute treatments generally she
small gloss change for each additional minu
scrubbing. The material is definitely subje
abrasion but research shows that the su
yields very gradually. 3

Additional treatments were made to d
mine visible changes which might occur if
surfaces were subjected to scrubbing wit
abrasive for periods up to 1 hour, Figur



§ change is apparent in all cases where abra-
cleansers were used. After the serubbed
ce had lost its gloss, little visible change oc-
d if the material was scrubbed for an addi-
1 30 minutes with an abrasive cleanser. Only
surface scrubbed 1 hour with the nylon-
led hand brush shows some small areas
e the abrasion has worn through the decor-
 pattern sheet.

Flexible Sheet Materials

Two different types of flexible sheet mater-
were tested. Both were fabric backed and
hased in roll form.

ized Wall Fabric

This fabric is a lightweight material which
rticularly recommended for use in the bath-
 and kitchen. The manufacturer states that
irface is waterproof, stain and scuff resist-
shrink and mildew proof and firesafe. The
iture further states that it will not crack,
, tear, chip or scratch. It can be installed
my smooth wall. Suggested uses in com-
1 buildings include hotels, schools, hospitals,
ries, theaters, offices and apartments.

This material has an attractive surface with
 gloss. When purchasing the material, the
mer expects that it will maintain its original
arance throughout its service life. The treat-
s indicate that this vinylized wall fabric is
ine to damage from scrubbing with the non-
sive cleanser. The abrasive cleansers caused
dual increase in gloss, Figure 17. This in-
ied gloss was visibly apparent when the
sbed areas were inspected. However, the
rial l(i)St some of its color as the scrubbing
essed.

‘Additional 1-hour treatments were run to
er determine its durability. Results are
yn in Figure 18. The change in depth of color
pparent. Even after the severe scrubbing
‘the hand brush, the material surface re-
ed unbroken and waterproof.

‘le Rubber, Fabric Backed

The material is made of wear-resistant rub-
It is available in rolls for both floor or wall
ings. The material is recommended for
ens, bathrooms and recreation rooms. Sug-
ons for public buildings include hospitals,
s and schools. It is further recommended
able, sink, counter and desk tops. The man-
urer states that the material is washable,
orous, practically stainproof and resists
sion.

The surfacing was installed on the panels as
mmended by the manufacturer. This includ-
leaning and waxing the material after in-
ation. Treatments revealed that this flexible
er showed practically no change in gloss
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Figure 17. This material had little original gloss. As
the scrubbing with the abrasive cleansers progressed, a
higher gloss was developed. The nonabrasive cleanser had
little effect on the material.

when scrubbed with a nonabrasive cleanser. The
abrasive cleansers removed the wax and factory
finish within the first 5-minute scrubbing per-
iod, Figure 19. The material as installed showed
a variation in gloss as is indicated by the aver-
ages of the initial gloss values. The surfaces
scrubbed with the abrasive cleansers were slight-
ly roughened and nearly without gloss.

Color tone of scrubbed and unscrubbed areas
remained unchanged, but the scrubbed areas
showed a decrease in gloss. The material received
no maintenance or waxing during the tests.

With the exceptions of the loss of gloss and
the roughening of surfaces, the flexible rubber

Figure 18. Treatment results on vinylized wall fabric.
Starting at the top, from left to right, the first three pairs of
areas were scrubbed with a sponge and the indicated clean-
ser. The first spot in each pair was scrubbed 30 minutes
while the second was scrubbed 1 hour. The spots in the
lower right corner were scrubbed with the indicated cleanser
and a nylon-bristled handbrush for the same periods of time,
respectively.
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Figure 19. Abrasive cleansers removed wax and factory

finish of the material within the first 5 minutes of scrubbing.
Nonabrasive cleanser caused practically no gloss change.

retained its body and otherwise appeared un-
harmed. Waxing the areas scrubbed with abra-
sive cleansers tended to restore the original gloss
but could not restore the surface texture to its
original smoothness.

OTHER OBSERVATIONS

The surface covering on any wall performs
no better than the underlayment on which it is
installed. Smooth, flat underlayments were used
for all materials studied. Adequate adhesive or
mastic should be used to make the surfacing ma-
terial adhere permanently to its base. Thin and
flexible materials will show small underlayment
imperfections more readily than the thicker and
more rigid materials.

Color change and loss of gloss caused by the
scrubbing of a wall-surfacing material are read-
ily detectable by inspection. If desirable, the
prospective customer can test a wall-surfacing

14

material by scrubbing it with an ab
cleanser.

Floor-covering Materials

Several resilient floor-covering mat
were subjected to the 30-minute scrub-resis
treatments with the different cleansers. T
sults were generally the same as those pr
on the flexible rubber matefial. In most
the floor-covering materials did not retain
high original gloss and all final gloss value
relatively low. On several samples of lin
vinyl and rubber, the nonabrasive cleanse
tended to remove the protective wax coatin

Stain Resistance

The possibility of measuring stain res
of the different wall-surfacing and floorin
terials was investigated. Objective me
ments with available instruments were di
to make because the initial stains could
exactly duplicated.
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*¢ MAIN STATION

® TAIS SUBSTATIONS
@ TAZS FIELD LABORATORIZS
4 COOFERATING STATIONS

.ocation of field research units of the Texas
Agricultural Experiment Station and cooperating

agencies

ORGANIZATION

OPERATION

Research results are carried to Texas farmers,
ranchmen and homemakers by county agents

and specialists of the Texas Agricultural Ex-

tension Service
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parts of the A&M College of Texas.

IN THE MAIN STATION, with headquarters at College Station, are 16 st
matter departments, 2 service departments, 3 regulatory services a
administrative staff. Located out in the major agricultural areas of Tes
21 substations and 9 field laboratories. In addition, there are 14 coope
stations owned by other agencies. Cooperating agencies include th
Forest Service, Game and Fish Commission of Texas, Texas Prison
U. S. Department of Agriculture, University of Texas, Texas Technol
College, Texas College of Arts and Industries and the King Ranch."

experiments are conducted on farms and ranches and in rural homes.

THE TEXAS STATION is conducting about 400 active research projects, g
in 25 programs, which include all phases of agriculture in Texas.
these are:
Conservation and improvement of soil Beef cattle
Conservation and use of water Dairy cattle
Grasses and legumes Sheep and goats
Grain crops Swine
Cotton and other fiber crops Chickens and turkeys
Vegetable crops Animal diseases and paras
Citrus and other subtropical fruits Fish and game
Fruits and nuts Farm and ranch engineeris
Oil seed crops Farm and ranch business
Ornamental plants Marketing agricultural prof
Brush and weeds Rural home economics
Insects Rural agricultural economi
Plant diseases

Two additional programs are maintenance and upkeep, and central s

AGRICULTURAL RESEARCH seeks the WHATS, the
WHYS, the WHENS, the WHERES and the HOWS o
hundreds of problems which confront operators of
farms and ranches, and the many industries depend
ing on or serving agriculture. Workers of the Mais
Station and the field units of the Texas Agricultura
Experiment Station seek diligently to find solutions f¢
these problems. 3
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