E

The coefficient of friction (COF) is the ratio of the pull force it
takes to slide the surfaces divided by the weight pushing down on
the surfaces. it may sound a bit complex, but the math is simple.
Forexample, if it takes 30 pounds to push a 60-pound crate across
a factory floor, then the COF would be 30/60 or 0.50.

There are two types of friction, static (SCOF) and dynamic
(DCOF). SCOF is the ratio of forces necessary to start two
surfaces sliding. This is what ASTM C1028 measured. DCOF
is the ratio of forces necessary to keep two surfaces sliding.
This is what the BOT 3000 is evaluating. There is generally a
spike in the force necessary for movement to occur; in other
words, you have to push harder to get something moving than
you do to keep something moving, so typically SCOF is greater
than DCOF.

Slip resistance is the ability of a surface to inhibit the move—o

ment of another surface. Although there are many compo-
nents, the coefficient of friction is thought by many to bé @
important one. Other factors may include, but art

limited to, grout joint spacing, tile texture, slope Ioor
and contaminants. &

Since the COF can be readily measured, s
often use it to gauge the slip resistance o
value also makes it a very useful toolsQr'
the manufacturing level.

r. A numerical
ality assurance at

FROM EVOLUTION T.{%’OLUTION:
HOW DID WE GET

Historically, tile m urers want something relatively
simple, statistically able and reproducible, and reliable
for processes ~ASTM C1028 filled this role for several
decades. Du@ﬂs time, a tremendous amount of historical
data was gathefed about product performance.

The industry pseudo-standard for SCOF was considered to
be 0.60. This value originates from an obsolete ADA bulletin
that was published a decade ago (this document was later
withdrawn). However, it recommended a minimum SCOF
of 0.60 for flat surfaces and a value of 0.80 for ramps. Even
though this recommendation was only official for a few years,
these values stuck with the tile industry. These numbers were
never reflected in ANSI; they were simply what our customers
started asking for.

Many consider a COF measurement to be integral to safety,
and, therefore, the most important test for floor tile. There is
also the potential for increased legal exposure. These factors,
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one surface against another. Contaminants, such as liquids, can change thi

riction is a materials property. Basically, it is the force that resists the sliding motion of

lue.

coupled with the fact that C1028 ha
time, meant that there were signi t Political challenges in
attempting to improve on the quo.

In 2001, a device called the %naler FSC 2000 was brought

ound for a long

into the main testing lab o It seemed to be a promising
afternate way of gettin data that correlated quite well
with ASTM C1028. @/lce underwent a series of changes
and was later name Universal Walkway Tester (UWT). At
about this tim le took its findings to the Tile Council of
North Amert EQNA) and the rest of the tile industry. A few
years lat instrument was re-badged as the BOT 3000.
Th thired out to be so promising that other (non-tile)
groupé atsd started to work with it. On the tile side, the effort
é several years. The TCNA Tile Technical Committee fur-
r worked on developing a test method around this device.
In slip resistance circles, there is some debate about SCOF
versus DCOF techniques and which one best reflects the safety
of a floor. While exploring the capabilities of the BOT, the tile
industry discovered that there was a very strong correlation
between SCOF and DCOF, which essentially made this argu-
ment moot.

The BOT 3000 test uses slightly soapy water. This lowers
the value from the old 0.60. To assist with educating the mar-
ketplace, DCOF was chosen as the technique to use. Basically,
we are now measuring something slightly different.

Afterten years or so of method development, ANSI A|37.1
approved the BOT 3000 as the standard test method for COF.
ASTM C1028 was removed as a requirement at the same time.
The industry standard is now DCOF as measured per ANSI
A137.1-2012 Section 9.6. Also adopted at the same time was
a minimum value of 0.42 for areas likely to be walked upon
when wet.

The end result is a test method that is not just a modem
replacement for C1028; the new method achieves stricter
statistical criteria and surpasses alternate methods in just about
every category. The ANSI Al37.1 test method for DCOF
established a new benchmark for COF (and slip resistance)
measurement systems.

WHAT IS THE BOT 3000?

The BOT 3000 is a robot that is capable of taking friction
measurements of a flooring surface. It is programmable and
has the ability to print out and electronically store the data.

This instrument is capable of both laboratory and field mea-
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surements. Although the BOT can measure friction in different
ways, dynamic COF was chosen as the unit for ceramic tile
values. Unlike ASTM C1028, the BOT gives realistic values on
high gloss or polished surfaces.

It is important to note that the BOT 3000 instrument is a
tool. Tools can be used in different ways. As such, there are
other test methods that use this device. Variations in a test
method can result in variations of test results. These alternate
test methods may vyield different results, even if they use the
BOT 3000.

A decade of work and research went into the current
ceramic tile BOT 3000 (AcuTest) method. There was wide-
spread industry cooperation and participation.

We feel that the method specified in ANSI A137.1-2012
(also called the AcuTest) is the most robust and statistically

BOT 3000 VS. ASTM C1028

Category BOT 3000 C1028
Unit of Measure Dynamic COF Static COF
Liquid Used Soapy Water Water
Sensor Material SBR Rubber Neolite
ANSI Standard 0.42 None
(Wet Commercial)
Polished Tiles Good Poor
Portability Moderate Difficult \
Required Beginner Expert 0
Skill Level . }\@
Calculations No YQ\V
Necessary? aN
Number of Multiple K\'ﬁ
Measurements Q
per Reading? \
Ability to Yes No
Print Data? Q
Standard Tile & Yes
Portable @Ves No
Calibration a\
Precision Excellent Fair
Accuracy )

D

valid method for COF testing. It should set the benchmark for
COF/slip resistance testing in the standards community for
years to come.

TRANSLATING THE NUMBERS

Many ceramic tile folks are used to 0.60, so they ask, “What do
you mean the number is 0427 Isn't that less?” It is important that
customers understand that most ceramic tile products (including
Daltile’s) have not changed. Most products that met a C1028 value
of 0.60 will meet the BOT 3000 AcuTest DC@E value of 0.42.

The BOT is simply measuring somethi %rent. ASTM
C1028 measures the static coefficien n (SCOF). The
BOT is measuring the dynamic coeffigient of friction (DCOF).
And the BOT's use of slightly soapywater to make the mea-
surement differs from the clean\water used in the ASTM test.

Separate research has b@e by The University of Wup-
pertal (Germany), the , and Daltile over the past ten
years. A value of 0.4 F was found to be representative
of a slip-resistant s

What does Q ecification of 0.42 DCOF mean? This is
the minimu % required by ANSI A137.1-2012 for interior
expected to be walked on when wet.
having a DCOF value of 0.42 appropriate for

any agplication? Absolutely not. The specification is intended to
é@ starting point. DCOF values are only one component of
resistance. Factors such as, but not limited to, tile texture,

Qnumber of grout joints, end use conditions, footwear type

(or lack thereof), expected maintenance, expected wear, and
manufacturers’ guidelines should also be considered.

In general, most tile producers can
provide suitable recommendations for
using their products in specific usage
areas.
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