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Abstract- The pile height is a crucial factor governing the cost
and final performance of carpet production. The different
properties of wool carpet of density pile (900 g /m2), with three
different heights have been investigated. The effect of pile height
on the cost of wool production has evaluated. This is in addition
to pile height role on the bacterial growth resistance and stain
properties of treated wool. Furthermore, the mechanical and
flammability properties of different pile height wool were
studied.

Index Terms - Textile floor covering, pile height, durability,
Compressibility, static and dynamic load, antimicrobial.

1. Introduction
The final quality of carpets was controlled by their
behavior in terms of durability, fire retardancy,
inhibition of bacteria and dirt [1]. However, the kind of
fiber used for the carpets played important role of
controlling the performance of carpets [2,3].
As carpets are home decoration textile, then
should have good durability for use. Moreover, the
thickness recovery after static and dynamic loading is
effective parameter for durability which can depend on
various factors such as yearn linear density and number
of loop per unit area [4]. The duration of usage of those
kind of carpets with good performance (life time) is
dependent on of various factors including wearing and
abrasion resistances. Previous studies carried out in this
aspect have concluded that there is correlation between
carpet thickness and the number of treads on the carpet
[5,6]. The change in texture is another indicator final
carpets quality so analysis of texture change is required
[7].
It is important to note that, surface roughness of
carpets refer to irregularity degree in the carpets surface

and reflect severity and texture change relative to wear
[8].
The inclusion of application of nanotechnology
on textiles fabrics improved the properties of final
treated textiles finishes such as bacterial inhibition,
flammability reduction and UV protection [9,10].
In this study, the effect of change of pile height
on the cost of production, mechanical, flammability and
antibacterial properties of wool carpets were
investigated. The effect of increasing of pile height of
cost and final quality of carpets also evaluated.

2. Experimental Section.
2.1. Materials
Wool Textile floor covering obtained from Oriental
Weavers, Egypt with three different pile height types, (9,
10 and 11 mm),
2.2. Characterization
Three wool carpets of different pile height have been
tested for loops per unit area and length according to
standard test method ISO 1763 [11]. The thickness loss
after brief and moderate static loading was determined
based on ISO 3415 [11], the thickness loss under
dynamic loading was tested based on ISO 2094 [13].
The flammability of carpets was evaluated according to
ASTM D 2859 [14]. Furthermore, the antibacterial
properties of treated wool carpets with the same
antibacterial agent were tested [15, 16]. Finally, the stain
resistance and appearance of pile floor coverings were
evaluated based on AATTCC 175 [17] and ASTM D
2401 [18] respectively.

3. Results and discussion
3.1. Mechanical Properties – Dynamic and Static effects
Table 1. Dynamic results of pile height loss
Replicate
11 mm
10 mm
before after before after
1
15.2
14.3
13.8
12.9
2
15.1
14.5
13.7
12.8
3
15.2
14.2
13.6
12.4
Average
15.2
14.3
13.7
12.5
Loss of height (%)
5.9
8.8

9 mm
before after
12.5
11.7
12.8
11.4
12.7
11.1
12.7
11.4
10.2
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Table 1 show the pile height loss results of dynamic
loading of carpet samples of different pile height,
whereas the difference between samples of 11 mm and
10 mm pile height was only 2.9 % however, with
sample of pile height 9 mm sample was 4.3 %. This
small loss in case of heights 10, 11 and 9 were
insignificant (Table 1 and Fig. 1). This clearly

indicates that cost-effective carpets of low pile height
(10 and 9 mm) have almost the same dynamic loading
properties and durability can produce (Fig. 2).
Interestingly, this kind of carpets can be used in high
usage places such as public places due to its good
durability properties.

figure 1. Dynamic results of pile height loss

figure 2. Dynamic load samples
Table .2. Static results of pile height loss
Type of pile height
11 mm
10 mm
before after before after
1
15.2
14.6
13.7
12.8
2
15.1
14.4
13.6
12.9
3
15.2
14.5
13.6
13.1
Average
15.2
14.5
13.6
12.9
Loss of height
4.6 %
5.1 %

9 mm
before after
12.5
11.4
12.5
11.9
12.6
11.7
12.5
11.7
6.4 %
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figure 3. Static results of pile height loss

figure 4. Static Load Samples
On the other hand, the results of pile height loss based
on static loading as pile height change were tabulated
in Table 2. It is found that when the pile height
decrease in case of sample with 11 & 10 mm pile
height the loss in static loading increased by 0.5 % and
1.8 % in case of 9 mm compared to 11 mm sample.
These results indicated that carpet samples of 10 and 9
mm can be used in floor covering required hard
resistance to static load such as libraries, theaters and
cinemas. Interestingly, the change in pile height have
very small effect on the dynamic and static loss of the
wool carpets as described in this study [Figure 3,4].

3.2

Burning Properties

The burning behavior of different pile height of wool
carpet was evaluated. However, the effect of pile
height on the burning behavior of different sample was
insignificant as depicted in Fig. 5.

3.3 Stain Resistance
The different carpet samples have tested against
staining resistance and results conclude that only slight
change regarding to pile height change was noticed as
shown in Table 3.
Table 3. Stain resistance data of different pile height
samples.
Pile height
(mm)
11
10
9

Evaluation
AATCC Red 40
Stain Scale
9
8
7

3.4 Antibacterial effects
Wool carpets of different pile height (9,10 and 11 mm) were
treated first with same antibacterial agent. This evaluates the
effect of pile height on the growth of bacteria with using the
same effect attributed from the synthetic antibacterial agent.
It is clearly observed that, as the pile height decreased the
growth of bacteria decreased as shown in Figure 6. This
also consistent with the decrease of pile height attributed to
reduction in the humidity content this is unsuitable
environment for bacterial growth
.

figure 5. Photos of burning behavior of wool carpet.
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figure 6. Photograph showing the inhibition of growth of bacterial by the treated carpets.

Pile height increased the antibacterial activity.

4. Conclusions
The effect of pile height of wool carpet on mechanical,
flammability and antibacterial properties was studied. The
results showed that the carpets of different pile heights gave
comparable mechanical properties for both dynamic and
static loading test. This provides good economic image
because 9 mm pile height gives the same properties as that of
11 mm. Stain resistance of 9 mm pile height carpet is slightly
more than 10 mm than 11 mm. Insignificant change of
burning behavior for the studied pile heights also observed .
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