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 Abstract  Injuries due to slips in swimming pools or toilets in hospitals are significant social problems. It primarily 
concerns children making use of swimming pools or hospitalised old people, and physically disabled.

  Thus, within the scope of a R&D project, coordinated by the company C.T. Service from Lesznowola, a  formula 
and way of deposition for an anti-slip coating dedicated to the soles of shoes were developed in order to increase 
friction on wet surfaces. 

  A special machine – T-31 Simulator – for tribological testing of the friction and wear of the soles of shoes was 
developed.  

  A method for precise determination of the coefficient of friction between a sole of a shoe (with the coating or 
without, on dry or wet surface) and a floor material, and a method for determination of the life (resistance to 
abrasion) of the anti-slip coating under conditions simulating walking were developed.

  To verify the developed test methods, the anti-slip coating was deposited on three types of sole materials, i.e. 
Thunit, polyurethane, and thermoplastic rubber, sliding against four types of the floor material, i.e. floor tile 
“Gres,” laminated flooring, sandstone, and granite. 

  The paper presents the developed test device and test methods for friction and wear testing of the anti-slip 
coating deposited on the soles of shoes. The selected research results are also presented. On their base, a very 
good repeatability and good resolution of the developed test methods were stated.

Słowa kluczowe:  urządzenie badawcze, metoda badawcza, podeszwa obuwia, warstewka antypoślizgowa, tarcie, zużycie.

 Streszczenie  Dużym problemem społecznym są poślizgnięcia i towarzyszące im urazy, np. na basenach czy w toaletach 
szpitalnych. Narażone są na nie w szczególności dzieci, korzystające z basenów czy leczone szpitalnie osoby 
w podeszłym wieku, z ograniczoną sprawnością ruchową. 

  Wychodząc temu naprzeciw, w ramach projektu celowego POIG koordynowanego przez firmę C.T. Service 
z Lesznowoli, opracowano recepturę i sposób osadzania warstewki antypoślizgowej przeznaczonej do nanosze-
nia na podeszwę obuwia w celu zwiększenia tarcia na mokrej nawierzchni.

  Zaprojektowano i wykonano specjalne urządzenie do badań tribologicznych – Symulator T-31 do badania tarcia 
i zużycia materiałów na podeszwy obuwia. 

  Opracowano metodykę precyzyjnego wyznaczania współczynnika tarcia podeszwy obuwia (z warstewką lub 
bez, na mokrej lub suchej nawierzchni) przy tarciu o określony rodzaj powierzchni podłogi oraz metodykę 
wyznaczania trwałości (odporności na ścieranie) warstewki antypoślizgowej w warunkach symulujących chód 
człowieka.

  Weryfikacja opracowanej metodyki badawczej odbyła się w badaniach warstewki nałożonej na trzy rodzaje 
podeszwy obuwia: tuniskór, poliuretan i kauczuk termoplastyczny, ślizgającej się o cztery rodzaje nawierzchni: 
gres, panel podłogowy laminowany, piaskowiec i granit. 

  W artykule przedstawiono urządzenie i metodykę badań tarciowo-zużyciowych warstewki antypoślizgowej na 
podeszwach obuwia. Przedstawiono też wybrane wyniki badań weryfikacyjnych. Na ich podstawie stwierdzono 
bardzo dobrą powtarzalność i dobrą rozdzielczość opracowanych metod badań.
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INTRODUCTION

Sole components made of elastomers, undergoing wear 
and abrasion during walking, significantly affect the 
safety and comfort of footwear use. The wear of the 
soles of shoes is a natural phenomenon associated with 
walking, but the intensity of this process depends on 
many factors: the type of raw material used, the way 
of walking, gender, human weight, surface, and many 
others [L. 1–2].

Research on friction and wear of materials intended 
for the soles of shoes has been carried out for several 
years in cooperation between ITeE – PIB and the 
University of Technology and Humanities in Radom. 
In their effect, 25 Diploma theses of the students of the 
Faculty of Materials Science and Technology of the 
said University that were prepared under supervision 
of researchers from the Tribology Department of ITeE 
– PIB were defended. Selected results were the subject 
of publications, e.g., [L. 3–6]. They concern the friction 
characteristics and wear resistance of the soles of shoes.

Experience in research of friction and wear of shoe 
sole materials, as well as experience in the development 
of tribological research equipment and test methods, led 
to the inclusion of ITeE – PIB into a R&D project (POIG 
Program). Within its framework, an innovative anti-slip 
coating was developed to fit on the soles of footwear. It 
is designed to prevent slips and accompanying injuries. 
Such a coating must have good adhesion to the material 
from which the sole is made, sufficiently high abrasion 
resistance, and a high coefficient of friction [L. 7–8]. 
The coating is shown in Fig. 1.

Fig. 1.  Photograph of the shoe sole with the deposited 
anti-slip coating

Rys. 1.  Zdjęcie podeszwy obuwia z naniesioną warstewką an-
typoślizgową

Because slips occur on wet surfaces, in the 
publication [L. 9], the emphasis was put on increasing 
the friction of the soles of shoes, especially in the 
presence of water. This is why the study of a newly 
developed coating intended for the regeneration of 
footwear soles was also conducted under both dry and 
wet surface friction conditions [L. 10].

The vast majority of research is conducted on model 
samples. To achieve the best possible approximation 
to walking conditions, within the framework of the 
mentioned project, it was planned to develop and 
manufacture a device for testing friction and wear of the 
soles of footwear, in particular, with an anti-slip coating, 

and to develop a suitable test method, whereby the 
device shall be capable of mounting the entire shoe and 
rubbing with the material representing real floor.

TEST  DEVICE

The new test device developed has the symbol T-31 
(according to nomenclature of ITeE – PIB). Its name is 
“Simulator T-31 for friction and wear testing of materials 
intended for soles of shoes.” A T-31 Simulator is shown 
in Fig. 2.

The new device is designed to take into account the 
specifics of walking. Consequently, it has the following 
technical specifications:
•	 	Examining the entire shoe of the size from 33 

(children's footwear) upwards;
•	 	The measurement of the friction force within the range 

up to 2000 N (ca. 200 kG);
•	 	Sliding and reciprocating movement of the bed with 

the container for the floor material;
•	 	Automatic, independent 2-point load (heel and shoe 

front);
•	 	A load range from the actuator up to 2000 N (ca. 

200 kG);
•	 	The size of the floor material container: 30 x 120 cm, 

suitable for mounting in series, e.g., four 30 x 30 cm 
floor tiles or two 60 x 30 cm ones;

•	 	The sliding velocity of the bed: up to 0.3 m/s 
(300 mm/s); optionally up to 600 mm/s; and,

•	 	The ability to automatically raise the shoe during idle 
(return) movement.

Fig. 2.  Photograph of the T-31 Simulator for friction and 
wear testing of materials intended for the soles of 
shoes.

Rys. 2.  Zdjęcie symulatora T-31 do badania tarcia i zużycia 
materiałów na podeszwy obuwia

Test device control is performed using a touch 
screen shown in Fig. 3a, and manually – using the 
manipulator presented in Fig. 3b.
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a)                                                                   b)

Fig. 3.  Control system: a) touch screen, b) manipulator
Rys. 3.  System sterowania: a) panel dotykowy na urządzeniu, 

b) manipulator

The touch screen and the buttons under it allow 
one to set the working position of the actuators and the 
bed with the container for the floor material, as well 
as the “mounting position” allowing for the assembly 
/ disassembly of the shoe and the container. They also 
allow one to start running, as well as pause, e.g., to check 
the condition of the soles of shoes), or to stop the test.

The manipulator allows for a very precise selection 
of the desired working height of the shoe over the 
“pavement” and the desired position of the container 
with the floor material so that the shoe rubs on a specific 
area of the pavement surface.

The means of shoe mounting is shown in Fig. 4.

Fig. 4.  Photograph of a shoe mounted in the T-31 
Simulator

Rys. 4.  Zdjęcie buta zamontowanego w symulatorze T-31

The measuring system consists of a friction force 
sensor connected to an amplifier, as well as electronic 
components which determine the force from the 
actuators, the vertical position of the pistons of the 
actuators, and the position of the container. Measurement 
signals are sent to a computer that is connected to the 
test device through an Ethernet connector.

On the computer, there is installed specialized 
software developed in ITeE – PIB,  which allows setting 
and saving test parameters, the acquisition of test results, 
performing statistical analysis of results, and allowing 
the generation of research reports. The software also 
allows one to export data files in the popular CSV 
format, which can be processed in spreadsheets such as 
MS Excel.

TEST  METHODS

Determination of the friction coefficient  
under “static” conditions

The test consists of pressing the test shoe with the 
specified force (only by the actuator pressing the front 
of the shoe) and performing the shifting of the bed on 
a specified friction distance, during which the friction 
force is measured.

The following test variables were adopted: 
• Floor material surface: dry or sprayed with 

deionised water
• The load on the front of the shoe: for adult man 

750 N (c.a. 75 kG)
• The load on the heel of the shoe: not exerted
• Sliding velocity:  3 mm/s
• Sliding distance: 90 mm
• The number of runs: 5

Before testing, the shoe sole and the test floor 
surface (except sandstone) are cleaned with pure 
technical ethanol.

On the base of the values of the acquired friction 
force and load, the friction coefficient is determined; 
however, the results from the first stage of the friction 
path are discarded, because unstabilised friction is 
observed in this section. The final value is the average 
from 5 runs for good test statistics. The results obtained 
are subjected to the following statistical tests:
• Performing one-value Grubbs' test – to reject 

outliers, and
• The determination of confidence intervals to express 

the scatter of results.

Determination of the resistance of the anti- 
-slip  coating on the shoe sole to abrasion under 
“dynamic” conditions
Kinematic scheme of T-31 Simulator is presented in 
Fig. 5.

The new test method is used to determine the life 
(abrasion resistance) of the anti-slip coating to be tested, 
measured by the sliding distance from the start of the 
test run to the moment of the reduction of the friction 
coefficient to a value specific for the sole without the 
coating, being a reference value.

Due to the nature of the anti-slip coating, the test is 
performed only for wet surfaces.

The test is carried out in two phases.
Phase I. Determination of the reference value of the 
friction coefficient 

The test consists of pressing the test shoe with 
a specified force and performing the shifting of the bed 
on a specified sliding distance, during which the friction 
force is measured.

The following test variables were adopted: 
• Floor material surface: sprayed with deionised 

water
• The load of the front of the shoe:  for adult man 

750 N (c.a. 75 kG)
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• The load of the heel of the shoe:  as for the front of 
the shoe

• Sliding velocity:  51 mm/s
• Sliding distance: 160 mm
• The number of runs:5

Before testing, the shoe sole and the test floor 
surface (except sandstone) are cleaned with pure 
technical ethanol.

On the basis of the values of the acquired friction 
force and load, the friction coefficient was determined; 
however, the results from the first stage of the friction 
path are discarded, because unstabilised friction is 
observed in this section. The final value is the average 
from 5 runs, for good test statistics, bearing in mind that 
the results are averaged on such a section of the sliding 
distance as is planned in Phase II. The results obtained 
were subjected to the statistical tests listed above.

Phase I is performed only for the shoe sole without 
the anti-slip coating.

It is worth noting that, due to big time consumption 
(it concerns Phase II), a much higher sliding velocity 
was adopted than under “static” conditions; therefore, 
the adjective “dynamic” is used in the name of this test. 

Phase II. Determination of the life of the anti-slip 
coating in the wear test

The study is done in cycles imitating walking. First, 
the heel of the test shoe is pressed by a specific force 
along the specified sliding distance on which the friction 
force is measured. Then, after the automatic unloading 
and shifting of the bed along a specified distance, the 
front of the test shoe is loaded on a specified sliding 
distance and the friction force is measured again. It is 
schematically explained in Fig. 6.

The parameters of the test cycle shown in Fig. 6 
allow for rubbing against a uniform surface of the tile, 
without passing through the tile joining site. This avoids 
the destruction of the anti-friction coating by the sharp 
edges of some boards (e.g., sandstone), and concerns the 
floor tiles of 30 x 30 cm and 60 x 30 cm size. In case of 

a smaller size, the test variables of the cycle (i.e. sliding 
distance of the shoe front and heel) should be modified 
accordingly.

Fig. 5.  Idea of operation of T-31 Simulator; side view and view from above
Rys. 5.  Idea działania urządzenia T-31; widok z boku i z góry

Fig. 6.  Illustration of Phase II of the tests
Rys. 6.  Sposób realizacji fazy II badania

On the specified friction path, in the middle 
of the shoe heel and shoe front sliding distance, the 
averaged friction coefficient is calculated based on the 
instantaneously measured values of friction and load. 
This results from the best stabilization of the friction 
force in these sections.  The final result is the friction 
coefficient graph for the heel and the front of the shoe as 
a function of the sliding distance, on the basis of which 
the life (resistance to abrasion) of the anti-slip coating 
on the two parts of the sole is read out. This is done by 
identifying the sliding distance after which the current 
value of the friction coefficient falls to the reference 
level determined in Phase I, separately for the front of 
the shoe and the heel.

The following test variables were adopted: 
• Floor material surface: sprayed with deionised 

water every 5 mins
• The load of the front of the shoe: for adult man 

750 N (c.a. 75 kG)
• The load of the heel of the shoe:  as for the front of 

the shoe
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On the other hand, the life of the anti-slip coating on the 
heel is significantly lower, and is 15 m.

In the example given, the shoe life of the shoe front 
can be regarded as the entire life of the shoe sole.

TESTED  MATERIALS

The anti-slip coating was applied on the three materials 
most commonly used on soles of shoes:
• Thunit (in the text it is denoted with “TN”),
• Polyurethane (in the text it is denoted with “PU”), 

and
• Thermoplastic rubber (in the text it is denoted with 

“TR”).
Photographs of the anti-slip coating deposited on 

different soles of shoes are shown in Fig. 8.

a)

b)

c)

Fig. 8.  Anti-slip coatings on the soles of shoes made of 
three materials: a) “TN,” b) “PU,” and c) “TR”

Rys. 8.  Powłoka antypoślizgowa na butach z podeszwą:  
a) „TN”, b) „PU”, c) „TR”

The composition of the anti-slip coating is proprietary 
by the company C.T. Service from Lesznowola.

The anti-slip coating consists of three components: 
an adhesive layer, tape, and an anti-slip layer.

At first, the anti-slip layer is applied to the tape. 
Then the adhesive layer is applied to the other side of the 
tape. After a certain amount of time, one sticks the tape 
to the sole material slightly pressing by hand.

Four types of the floor material were tested:
• Floor tiles “Gres,” V grade of abrasion, size 30 x 

30 cm; 
• Laminated flooring panel, iguana oak, abrasion 

grade AC4, size 138 x 19.3 cm;
• Red Silesian sandstone from the “Slupiec” bed 

(Permian sandstone), size 30 x 30 cm;
• Strzegom granite, polished, size 60 x 30 cm.

The surface of each type of materials mentioned 
above was either dry or sprayed with deionised water 
using a sprayer.

• Sliding velocity: 51 mm/s
• Idle movement velocity: 300 mm/s
• Front/heel sliding distance per cycle: 160 mm
• Maximum sliding distance: 300 m (it corresponds 

to 1875 cycles with parameters as per Fig. 6)
It is very important that the bed movement range 

(sliding distance) at which Phases I and II of the tests 
are performed is identical. For example, if the heel in 
the second phase is tested in the range of 20 to 180 mm 
bed movement, Phase I should take place on the same 
section, and this is also true for the front of the shoe. It 
is also recommended that the bed movement ranges at 
which the coefficients of friction are averaged in Phases 
I and II of the tests are also the same. For example, if 
the averaging of the friction coefficient for the heel is 
performed in Phase II in the range of 60 to 140 mm bed 
movement, it should be averaged on the same section in 
Phase I, and this is also true for the front of the shoe. It 
is necessary to obtain comparable results.

After reaching 1875 cycles (300 m sliding distance), 
the test is deemed complete. In this case, the life of the 
anti-slip coating on the shoe / heel is assumed to be 
greater than 300 m. This number of cycles is reached 
after about 7 hours, so the test can be completed in 1 
working day, which improves the repeatability of the 
results. If necessary, the test can be repeated.

If the friction coefficient of the front of the shoe or 
the heel with the anti-slip coating in the wear test (Phase 
II) is always lower than that obtained in Phase I for the 
shoe without the coating (reference value), then such 
a curve should not be analysed, and the result is to say 
that the shoe front or heel life is indeterminate.

Due to lack of repetition of Phase II, statistical 
analysis is not applicable.

An example of results obtained is shown in Fig. 7.

Fig. 7.  Example of results of the “dynamic” test; 0.37 is 
a reference value for the front of the shoe, and 0.32 
is a reference value for the heel

Rys. 7.  Przykładowe wyniki badania w warunkach „dyna-
micznych”; 0,37 to wartość odniesienia współczynni-
ka tarcia dla przodu buta, zaś 0,32 to wartość odnie-
sienia dla obcasa

The determined life of the anti-slip coating on the 
front of the shoe, measured from the start of the test 
until the coefficient of friction decreases to the reference 
value (typical of the sole without the coating), is 163 m. 
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RESULTS  AND  DISCUSSION

The first step was to analyse the repeatability of the 
method of determining the coefficient of friction under 
“static” conditions.

Table 1 shows the coefficients of friction 
determined under “static” conditions, along with the 
scatters of results, and – in parentheses – the percentage 
ratios of the half-widths of confidence intervals to the 
average values, which are measures of repeatability.

Table 1. Values of the friction coefficient determined 
under „static” conditions and their percentage 
repeatability (in parentheses)

Tabela 1. Wartości współczynnika tarcia otrzymane w wa-
runkach „statycznych” i ich procentowa powtarzal-
ność (w nawiasach)

Surface 
state

Anti-slip 
coating 
deposi-

ted?

“TN” sole “PU” sole “TR” sole

“Gres” 
floor 
tile

No 0.41±0.04
(9.8%)

0.39±0.01
(2.6%)

0.44±0.02
(4.5%)

Yes 0.49±0.07
(14.3%)

0.57±0.03
(5.3%)

0.71±0.04
(5.6%)

No 0.37±0.01
(2.7%)

0.28±0.01
(3.6%)

0.45±0.02
(4.4%)

Yes 0.40±0.03
(7.5%)

0.44±0.01
(2.3%)

0.43±0.01
(2.3%)

Lami-
nated 

flooring 
panel

No 0.42±0.03
(7.1%)

0.38±0.01
(2.6%)

0.55±0.04
(7.3%)

Yes 0.72±0.03
(4.2%)

0.45±0.02
(4.4%)

0.68±0.09
(13.2%)

No 0.43±0.02
(4.7%)

0.36±0.02
(5.6%)

0.60±0.08
(13.3%)

Yes 0.44±0.02
(4.5%)

0.36±0.01
(2.8%)

0.44±0.03
(6.8%)

Sand-
stone

No 0.59±0.01
(1.7%)

0.57±0.05
(8.8%)

0.77±0.03
(3.9%)

Yes 0.58±0.02
(3.4%)

0.47±0.02
(4.3%)

0.56±0.01
(1.8%)

No 0.58±0.01
(1.7%)

0.51±0.01
(2.0%)

0.70±0.01
(1.4%)

Yes 0.60±0.01
(1.7%)

0.45±0.01
(2.2%)

0.56±0.01
(1.8%)

Granite

No 0.38±0.01
(2.6%)

0.33±0.02
(6.1%)

0.44±0.04
(9.1%)

Yes 0.64±0.02
(3.1%)

0.67±0.03
(4.5%)

0.50±0.02
(4.0%)

No 0.32±0.03
(9.4%)

0.36±0.03
(8.3%)

0.51±0.02
(3.9%)

Yes 0.32±0.03
(9.4%)

0.32±0.03
(9.4%)

0.47±0.03
(6.4%)

On the basis of the data from Table 1 a histogram, 
presented in Fig. 9, has been compiled.

Fig. 9.  Histogram of the values of repeatability expressed 
as a percentage ratio of the half-width of the 
confidence interval to the averaged value of the 
friction coefficients

Rys. 9.  Histogram wartości powtarzalności wyrażonej pro-
centowym stosunkiem szerokości połówkowej prze-
działu ufności do wartości średniej współczynnika 
tarcia

It follows from Fig. 9 that almost all repeatability 
values are within 10%, with most repetitive values 
between 2 to 6%. Only 3 values exceed 10%. This 
indicates very good repeatability of the developed 
method of the determination of the friction coefficient 
under “static” conditions.

The second step was to analyse the resolution of the 
method of determining friction coefficient under “static” 
conditions. To this end, for all types of soles (3 types) 
and for floor material (4 types), the results of the test 
were compared:
• For the sole with and without the anti-slip coating – 

for the dry surface, and
• The sole with and without the anti-slip coating – for 

the wet surface. 
A means of resolution assessment is portrayed in 

Fig. 10.

Fig. 10. Comparison of friction coefficients for “PU” sole 
rubbing against floor tile “gres.”

Rys. 10. Porównanie wartości współczynnika tarcia dla buta 
„PU” trącego o gres
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It appears from Fig. 10 that, for a dry surface, 
there is a statistically significant difference between the 
values of the friction coefficient in the case of no coating 
and deposited coating – the confidence intervals do not 
overlap. A similar situation is when comparing friction 
coefficients in the case of no coating and deposited 
coating for a wet surface. Thus, one can say that there 
are two statistically significant differences here.

Since 3 types of soles were tested, and 4 types of 
the floor material, 12 combinations is in total with 2 
differences in each of them, that is to say, a maximum 
24 statistically significant differences.

By analysing all the results in Table 1, it can be 
shown that, out of 24 possible statistically significant 
differences, such differences are 17, which gives 
71%. This allows one to say that, with regard to the 
anti-slip coating tested, the resolution of the method 
of determining the friction coefficient under “static” 
conditions is good.

The final step was to analyse the resolution of the 
method for the determination of the resistance of the anti-
slip coating to abrasion under “dynamic” conditions. 
Because only one test was performed, the analysis of the 
repeatability of this method was impossible.

Table 2 summarizes the results of Phase II of the 
dynamic tests (abrasion resistance test). The lives of 
the anti-slip coating expressed by the sliding distance 
– separately for the front of the shoe and the heel – are 
given. The study was conducted only for wet surfaces.

Table 2. Lives of the anti-slip coating, expressed by the 
sliding distance – separately for the front of the 
shoe and the heel

Tabela 2. Wartości trwałości warstewki antypoślizgowej 
mierzone drogą tarcia – osobno dla przodu buta 
i obcasa

Tested 
segment 

of the 
sole 

“TN” 
sole “PU” sole “TR” 

sole

“Gres” 
floor tile

Front 163 m 90 m 0.4 m

Heel 15 m > 90 m 0.9 m

Lami-
nated 

flooring 
panel

Front 21.3 m 274 m Indetermi-
nate

Heel 40.2 m 99 m >300 m

Sandstone
Front Indeter-

minate
Indetermi-

nate
Indetermi-

nate

Heel 0.8 m Indetermi-
nate

Indetermi-
nate

Granite
Front 0.5 m 12 m 6.4 m

Heel >300 m >300 m 12.8 m

Because in six cases the coefficient of friction 
of the front of the shoe or the heel – with the anti-slip 

coating – was lower than that obtained in Phase I for the 
shoe without the coating (reference value), according 
to the research methodology, it was not analysed, and 
it is assumed that the life of the shoe front or heel is 
indeterminate. This applies, in particular, to sandstone 
studies and is caused by the structure of sandstone 
surfaces, which causes almost immediate abrasion of the 
coating when sliding – Fig. 11.

Fig. 11.  Anti-slip coating on “PU” shoe sole destroyed due 
to sliding against sandstone

Rys. 11. Powłoka antypoślizgowa na butach z podeszwą „PU” 
zniszczona na skutek poślizgu o piaskowiec

Therefore, apart from the results obtained for 
sandstone, it can be considered that the resolution also of 
the test method conducted under “dynamic” conditions 
is good.

SUMMARY  AND  CONLUSIONS

The results of the tests positively verified the operation 
of the T-31 Simulator and the developed method of 
testing the friction and life of the anti-slip coating. At the 
same time, very good repeatability and good resolution 
of the research methodology have been shown, which 
makes it easy to distinguish the frictional properties and 
the abrasion resistance of the anti-slip coating on various 
types of soles of shoes rubbing against different floor 
materials.

Several methods of testing the abrasion resistance 
of footwear materials are known in the field of study. 
One of the methods is described in ASTM D 1630. 
There is a piece of material that is abraded by a rotating 
drum to which a strip of abrasive paper is attached. 
However, this is a test for solid materials, because of 
the aggressive nature of abrasion – an anti-slip coating 
would be abraded almost immediately. Moreover, 
the abrasive material is different from the anticipated 
flooring material.

A similar method is described in ASTM G 195. 
The rotating tested material is abraded by two abrasive 
wheels. It has the same disadvantages as the method 
described above.

Another method is the method of testing the friction 
coefficient of plastic film and sheeting, described in 
ASTM D 1894. However, it does not allow for the 
determination of abrasion resistance, although the entire 
shoe can be tested here.

The developed T-31 device and research 
methodology do not have these drawbacks. One can 
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assemble and test the entire shoe, test against real floor 
materials, study anti-slip coatings deposited on the soles 
of shoes, and determine both the friction coefficient and 
wear resistance.

Therefore, it can be stated that the developed 
research device together with the research methodology 
is unique. Some mechanical components of the device 
and test methods are the subject of patent applications.

The paper is an effect of performing the project 
No. POIG.01.04.00-00-119/13: „Nowa, polska marka 
preparatów do antypoślizgowego zabezpieczenia 
zelówek w różnych warunkach atmosferycznych”, 
within the action 1.4: „Wsparcie projektów celowych” 
of POIG Program for the years 2007–2013.
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