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Introduction  

UDC 685.44: 337.32  

 

The development of the Arctic and the creation 

of comfortable conditions for the participants in this 

process requires the development of a set of suits that 

would form these most comfortable conditions for 

them. 

The presence of servicemen in climatic zones 

with low temperatures in order to fulfill their statutory 

duties presupposes a set of suits that would guarantee 

the soldier's fulfillment of statutory duties in full 

during the entire time of his stay in these zones. To 

create such conditions, it is necessary to have software 

that would guarantee servicemen the implementation 

of these very statutory duties without harm to health, 

providing them with a comfortable state without 

reducing their combat readiness. 

 

Main part 

The peculiarities of the choice of materials for 

gloves for servicemen in the Arctic are provoked by 

the climatic conditions of this zone in order to 

guarantee him comfortable conditions during the 

entire period of their use of their statutory duties. At 

the same time, special attention was paid to ensuring 
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the comfort of not only the soldier's hand, but 

especially the index finger of the right, if he is right-

handed, and the left hand, of course, if he is left-

handed. This need is dictated by the specifics of the 

performance by the military personnel of their duties, 

namely, to carry out shooting, in which a more 

intensive cooling of the index finger is provoked. 

Regrettably, all the variants of materials for gloves 

considered in previous studies did not provide a 

comfortable condition of the skin of the hand and 

index finger for servicemen in the considered range of 

low temperatures, namely, - 10 ° С; - 20 ° C; - 30 ° C; 

- 40 ° C. 

The use of mitts provides the serviceman with 

additional protection for both the hand and, most 

importantly, the index finger, while the main 

protection is provided by the glove, and here the 

authors test not only yarn from various types of wool, 

forming one or two threads from it, but also the 

possibility of using nanomaterials capable of 

thermoregulation and providing the skin of the hand 

with a comfortable temperature, namely, not lower 

than 32 ° C. Such studies are possible using the same 

software that the authors developed and used to 

substantiate the packages of materials in the 

manufacture of a set of a suit for military personnel. 

The characteristics of these materials are shown in 

Table 1. 

 

Table 1 - Characteristics of materials in the manufacture of gloves for servicemen of the Arctic using 

cushioning material TPKM AKR - 622 / AKR – 218 

 

 Materials used to make gloves  Thickness 

mm  

Coefficient of thermal conductivity, 

λ, W / m ° С  

1 Single strand yarn:  

1.1 From goat hair  0.7  0.015  

1.2 Sheep wool  0.8  0.020  

1.3 Camel  0.9  0.005  

1.4 From dog hair  0.8  0.010  

2. Two-strand yarn:  

2.1 From goat hair  1.4  0.015  

2.2 From sheep wool  1.6  0.020  

2.3 From camel  1.8  0.005  

2.4 From dog hair  1.6  0.010  

3. A package of materials for the index finger of the hand, suede + yarn from one thread + TKPM AKR-622 / 

AKR218 

3.1 when using goat hair  1.7  0.02 / 0.015 / 0.009 

3.2 when using sheep's wool  1.8  0.02 / 0.020 / 0.009  

3.3 when using willow wool  1.9  0.02 / 0.005 / 0.009  

3.4 when using dog hair  1.8  0.02 / 0.010 / 0.009  

4. Package of materials for the index finger of the hand, suede + yarn of two threads + TKPM AKR-622 / 

AKR218  

4.1 when using goat hair  2.4  0.02 / 0.015 / 0.009  

4.2 when using sheep's wool  2.6  0.02 / 0.020 / 0.009  

4.3 when using willow wool  2.8  0.02 / 0.005 / 0.009  

4.4 when using dog hair  2.6  0.02 / 0.010 / 0.009  

5 Material for the fingertip of the index finger of 

the soldier's hand and for mitts - "natural suede 

leather"  

0.8  0.020  

 

With the help of the software developed by the 

authors, graphs were built characterizing the condition 

of the skin of a soldier's hand for four ambient 

temperatures, namely: - 10 ° С, -20 ° С, -30 ° С, -40 ° 

С from the time it was at post, but not less than 1 hour. 

The figures show the temperature values of the skin of 

the hand, characterizing the various heat sensations of 

a serviceman, namely, comfort (32.7 ° C), slightly 

cool (23.7 ° C), cool (20.8 ° C), cold (16.1 ° C), very 

cold (15.2 ° C), pain (10.4 ° C) (frostbite). At -10 ° C, 

a comfortable state is provided only by a package of 

suede dog hair (double thread), and for -20 ° C, -30 ° 

C, - 40 ° C, none of the materials under study and their 

packages together with natural fur “winter »Do not 

guarantee comfortable conditions for servicemen. 
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Figure 1 - Characteristics of the state of comfort of the skin of the hand of a serviceman when it is in 

different climatic conditions when using gloves from various types of yarn, namely: curve 1 - one thread, 

curve 2 - two threads, curve 3 - one thread + suede + TKPM AKR 622 / AKR 218, curve 4 - two threads + 

suede + TKPM AKR 622 / AKR 218 

 

 

Conclusion 

For the packages from the materials under study, 

shown in Table 1, curves were plotted characterizing 

the state of comfort of the soldier's hand for the 

following ambient temperatures, namely, curve 1 - at 

-10 ° С, curve 2 - at -20 ° С, curve 3 - at -30 ° С, curve 

4 - at -40 ° С (Figure 1).  

Consequently, the results obtained substantiated 

the high efficiency of using the software for a 

reasonable choice of packages of materials for gloves 

and other sets of suits for Arctic servicemen and 

confirmed the need to continue research on the choice 

of materials that would provide them with a 

comfortable state in a given temperature regime for at 

least two hours [7 - ten].  

The software developed by the authors allows 

the manufacturer to have a tool for making an 

informed decision on the choice of material packages 

for the suit of the Arctic military personnel, including 

in the production of gloves to protect the hand from 

the effects of low temperatures while performing their 

statutory duties.  

Confirmation of such conclusions is the analysis 

of the most effective temperatures carried out by the 

authors in terms of comfortable conditions of the skin 

of the hand, providing a constant temperature within 

32.5 ° C.  

Unfortunately, gloves made from wool yarns of 

various animals, made from either one or two threads, 

do not guarantee servicemen such a comfortable state 
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even at a temperature of -10 ° C, not to mention that 

the air temperature may be lower. In this case, the skin 

surface of the hand is cooled below the critical value, 

i.e. below 10.4 ° C, and can lead to frostbite and 

irreversible processes. 

The use of mitts to protect the hand also does not 

guarantee servicemen protection from the effects of 

low temperatures and implies the search for such 

materials and the formation of such bags for the 

manufacture of gloves that would provide them with a 

comfortable environment, which is possible when 

using nanomaterials capable of providing balance for 

2 hours, allowing servicemen to fulfill their statutory 

duties, that is, developers must use the main criterion 

in the production of new materials. - the value of their 

thermal conductivity coefficient is not higher than 

0.005. 
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