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Figure 10. Values of unit pressure P for three sizes of compression 
stockings. Series 1 – normative values for compression class  
I 24-28 hPa, series 2 – experimentally determined pressure values.
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Figure 11. Values of unit pressure P for three sizes of compression 
stockings. Series 1 – normative values for compression class  
II 31-43 hPa, series 2 – experimentally determined pressure values.
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Figure 12. Longitudinal rigidity of knitted fabric a = F/ε for the 
middle values of size ranges, series 1 – values calculated from 
Laplace’s law according to Equations (4) and (5), series 2 – 
experimental values.
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Figure 13. Circumferential force in knitted fabric for middle values 
of size ranges, series 1 – values calculated from Laplace’s law series 
2 – experimental values.
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tained for the middle circumference  
Gisr = 22 cm. However, due to the rel-
atively large size range width – Gisr  
± 2 cm, a large drop in the pressure value 
was observed for the minimum circum-
ference Gisr – 2 cm (Figure 10). This re-
sults from both the overestimated longi-
tudinal rigidity of the knitted fabric and 
large dimensional tolerance of the size 
range. In order to fulfill the compression 
level requirements for the entire size 
range, the maximum longitudinal rigidity 
in this case should not exceed 70 cN/cm  
(Figure 12). For relatively small body 

circumferences, the values of unit pres-
sure demonstrate high sensitivity to 
changes in the dimensional tolerance of 
the size range and longitudinal rigidity 
of the compression fabric [10]. Overes-
timated values of unit pressure for in the 
case of compression class II (Figure 11) 
are mainly due to the overestimated cir-
cumferential force F (Figure 13), which 
results from not sticking to the principle 
of designing the product for the middle 
circumference from the size range and 
for the middle pressure value from the 
given compression class.

Theoretical considerations, the results 
of which are presented in Figures 1-8, 
confirm that the selection of the longitu-
dinal rigidity of the knitted fabric is an 
important element in the modelling and 
design procedure of knitted compression 
products with the intended value of unit 
pressure for the given compression class, 
size and size range.

Figure 14 shows the maximum differ-
ences between the experimental values 
of unit pressure for individual middle and 
extreme circumference values of a given 
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size. The analyses performed proved that 
the maximum pressure difference ΔP 
within the size ranges equaled 2.7 hPa, 
while the average value for the 18 cir-
cumferences analysed was 1.7 hPa. It 
should be noted that the differences in 
values ΔP did not differ significantly in 
relation to the range width and unit pres-
sure of compression classes I and II.

	 Conclusions
1.	 Selecting proper longitudinal rigidity 

of knitted fabric is an important ele-
ment in the modelling and design pro-
cedure of knitted compression prod-
ucts with the intended value of unit 
pressure for the given compression 
class, size and size range.

2.	 The larger the dimensional tolerance 
± ΔGi, the lower the values of longitu-
dinal rigidity of the knitted fabric that 
should be applied, as they show small-
er sensitivity to changes in unit pres-
sure due to differences between the 
average value of circumferences Gisr 
and their extreme values Gisr 

±

 ΔGi.

3.	 The experimental results of unit pres-
sure obtained for compression prod-
ucts from the 1st and 2nd compression 
classes differed from the declared 
pressure values for both the extreme 
and middle values from the size range.

4.	 The main reason for the differences 
between the declared values of unit 
pressure and those determined exper-
imentally is the overestimated longi-
tudinal rigidity of the knitted fabric as 
well as too large size ranges in relation 
to the longitudinal rigidity.

5.	 Ready-made compression products 
can fulfill quality requirements re-
garding the pressure value if they are 
designed according to Laplace’s law 
for the middle circumference from the 
size range and for the middle value 
of pressure from the given compres-
sion class, including the procedure for 
selecting the longitudinal rigidity of 
knitted fabric for the given compres-
sion class, as well as the size and di-
mensional tolerance of the size range. 
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