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 t  –25  –15  –5  5  15  25  35  

0=0,000761 
d=100  

V –8,86  –6,65  –4,42  –2,16  0,0  2,35  4,68  
 –0,93  –0,72  –0,38  –0,27  0,0 0,28  0,51  

0=0,001629 
d=200  

V –16,92  –12,77  –8,50  –4,28  0,0  4,31  8,65  
 –3,89  –2,82  –1,79  –0,88  0,0  0,83  1,63  

0=0,002627 
d=300  

V –24,06  –18,07  –12,10  –6,03  0,0  6,12  12,31  
 –8,42  –6,12  –3,93  –1,88  0,0 1,86  3,61  

0=0,003778 
d=400  

V –30,21  –22,80  –15,23  –7,63  0,0  7,68  15,40  
 –14,59  –10,60  –6,88  –3,34  0,0  3,23  6,29  

0=0,005113 
d=500  

V –35,99  –27,01  –18,05  –9,05  0,0  9,00  18,00  
 –22,19  –16,23  –10,57  –5,20  0,0  4,86  9,58  

0=0,006673 
d=600  

V –40,75  –30,58  –20,38  –10,21  0,0  10,18  20,38  
 –30,96  –22,70  –14,78  –7,23  0,0  6,92  13,56  

0=0,008504 
d=700  

V –44,86  –33,60  –22,40  –11,21  0,0  11,18  22,33  
 –40,87  –30,01  –19,60  –9,61  0,0  9,23  18,10  

0=0,010669 
d=800  

V –48,31  –36,19  –24,10  –12,00  0,0  12,01  24,00  
 –51,82  –38,13  –24,95  –12,24  0,0  11,80  23,20  

0=0,013240 
d=900  

V –51,24  –38,34  –25,52  –12,71  0,0  12,70  25,33  
 –63,54  –36,83  –30,67  –15,09  0,0  14,65  28,79  

0=0,016243 
d=1000  

V –53,66  –40,13  –26,68  –13,30  0,0  13,23  26,44  
 –75,83  –55,99  –36,75  –18,11  0,0  17,55  34,62  

0=0,019682 
d=1100  

V –55,59  –41,59  –27,66  –13,78  0,0  13,71  27,36  
 –88,50  –65,44  –43,02  –21,21  0,0  20,66  40,80  

0=0,023560 
d=1200  

V –57,25  –42,82  –28,47  –14,19  0,0  14,09  28,12  
 –101,53  –75,19  –49,48  –24,44  0,0  23,84  47,14  

0=0,027882 
d=1300  

V –58,63  –43,83  –29,12  –14,51  0,0  14,46  28,79  
 –114,81  –85,10  –56,07  –27,71  0,0  27,15  53,70  
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theo=10,4  
xexp=10  
=0,4  

theo=22,1  
xexp=22  
=0,1  

theo=34,7  
xexp=32  
=2,7  

theo=48,3  
xexp=44  
=4,3  

theo=62,5  
xexp=58  
=4,5  

theo=76,9  
xexp=70  
=6,9  

25 
 

theo=5,2  
xexp=5  
=0,2  

theo=11,0  
xexp=11  
=0,0  

theo=17,3  
xexp=16  
=1,3  

theo=24,1  
xexp=22  
=2,1  

theo=31,2  
xexp=29  
=2,2  

theo=38,4  
xexp=35  
=3,4  

15  theo=200,0  
xexp=200  

=0,0  

theo=400,0  
xexp=400  

=0,0  

theo=600,0  
xexp=600  

=0,0  

theo=800,0  
xexp=800  

=0,0  

theo=1000,0  
xexp=1000  

=0,0  

theo=1200,0  
xexp=1200  

=0,0  
5  theo=–5,1  

xexp=–5  
=–0,1  

theo=–10,9  
xexp=–11  
=0,1  

theo=–17,2  
xexp=–16  
=–1,2  

theo=–24,0  
xexp=–22  
=–2,0  

theo=–31,0 
xexp=–29  
=–2,0  

theo=–38,2  
xexp=–35  
=–3,2  

–5  theo=–10,2  
xexp=–10  
=–0,2  

theo=–21,7  
xexp=–22  
=0,3  

theo=–34,3  
xexp=–32  
=–2,3  

theo=–47,8  
xexp=–44  
=–3,8  

theo=–61,9  
xexp=–58  
=–3,9  

theo=–76,2  
xexp=–70  
=–6,2  

–15  theo=–15,3  
xexp=–15  
=–0,3  

theo=–32,5  
xexp=–33  
=0,5  

theo=–51,3  
xexp=–48  
=–3,3  

theo=–71,6  
xexp=–66  
=–5,6  

theo=–92,7  
xexp=–87  
=–5,7  

theo=–
114,1  

xexp=–105  
=–9,1  

–25  theo=–20,2  
xexp=–20  
=–0,2  

theo=–43,1  
xexp=–44  
=0,9  

theo=–68,2  
xexp=–64  
=–4,2  

theo=–95,2  
xexp=–88  
=–7,2  

theo=–
123,3  

xexp=–116  
=–7,3  

theo=–
151,8  

xexp=–140  
=–11,8  
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 [8] ,  
,  

,  900  
.  

 
 3 

 
0 Cta

015  Cta
05  Cta

05  Cta
015  Cta

025  
)( ktx  )( kty  )( ktx  )( kty  )( ktx  )( kty  )( ktx  )( kty  )( ktx  )( kty  yexp 

0,000761 99,4 0,02 99,6 0,02 99,8 0,02 100,0 0,02 100,2 0,02 0,02 
0,001629 197,2 0,11 198,2 0,10 199,1 0,10 200,0 0,10 200,8 0,09 0,10 
0,002627 293,9 0,25 296,1 0,25 298,1 0,24 300,0 0,23 301,9 0,23 0,26 
0,003778 389,4 0,47 393,1 0,46 396,6 0,45 400,0 0,44 403,2 0,43 0,48 
0,005113 483,8 0,78 489,4 0,76 494,8 0,74 500,0 0,73 504,9 0,71 0,72 
0,006673 577,3 1,18 585,2 1,16 592,8 1,14 600,0 1,12 606,9 1,09 1,12 
0,008504 670,0 1,70 680,4 1,67 690,4 1,64 700,0 1,62 709,2 1,59 1,64 
0,010669 761,9 2,36 775,0 2,32 787,8 2,28 800,0 2,25 811,8 2,22 2,24 
0,013240 853,2 3,14 869,3 3,10 884,9 3,07 900,0 3,03 914,6 2,99 2,90 
0,016243 944,0 4,05 963,3 4,01 981,9 3,97 1000,0 3,93 1017,6 3,89 3,70 
0,019682 1034,6 5,07 1057,0 5,03 1078,8 4,99 1100,0 4,96 1120,7 4,92 4,60 
0,023560 1124,8 6,19 1150,5 6,16 1175,6 6,13 1200,0 6,09 1223,9 6,06 5,50 
0,027882 1214,9 7,42 1243,9 7,40 1272,3 7,37 1300,0 7,34 1327,2 7,31 6,50 
0,032649 1304,7 8,75 1337,2 8,73 1368,9 8,72 1400,0 8,70 1430,5 8,68  
0,037871 1394,5 10,2 1430,3 10,2 1465,5 10,16 1500,0 10,15 1533,9 10,14  

 

 
 

-
-

.  
, 

:  600  
 

;   
 700–900  

;  
 900  

. 
 

15 ° ,  
. 

,  
.  

 15  °  
,  

,   
,  

expxxtheo .  

 
. , 

 
,    

–15 °  at 25 ° ,  
,  [1]  

 at 15 ° .  
 900  

,  

, . 
 [8] 

, , , 
. 

 
1.  7,62-  

 ( ). – , 2006. – 
90 . 

2. B. Zygmunt Theoretical and experimental research of 
supersonic missile ballistics / B. Zygmunt, K. Motyl, 
B. Machowski, M. Makowski, E. Olejniczak and 
T. Rasztabiga. – Bulletin of the Polish Academy of Sciences 
Technical Sciences, 2015, Vol. 63, No.I. – P. 229-233. 

3. .  
 / 

. , . . – : . – 2013. – 
. 2.(9). – . 13–19. 
4. . :  

 / . , . . – .: 
, 2005. – 608 . 

5. Cech V. Problem of the reference height of the 
projectile trajectory as a reduced meteo-ballistic weighting 
factor / V. Cech, L. Jedlicka, J. Jevicky. – Defence 
Technology. – 2014. – 10. – P. 131–140. 

6. Ke Liang Optimal design of the aerodynamic 
parameters for a supersonic two-dimensional guided artillery 
projectile / Ke Liang ,Zheng Huang, Jing-min Zhang. – 
Defence Technology. – 2017. – 13. – P. 206–211. 

7. Albertas Pincevi ius External ballistics task modeling 
features / Albertas Pincevi ius, Vaclovas Jonevi ius, 
Romualdas Baušys. – Aviation, 2011, 15(4). – P. 112–116. 

8. ., ., .  
, . 

. – 19. – : 
, 2018. – C. 43–49.  



20 / 2019    47 
 

© . , . , .   
 

9. ., . . 
. – :  

. 2003. – 544 .  
 

: , 
, . ,  

, . 
 
 

. 

,  
 

. , . , .  

 
. ,  

, . 
,  
. : , 

,  600 
;  700-900  

;  900  
.  15 ° ,  

.  
, . ,  35 °  10%.  

 15 ° ,  
, ,  

.  
, ,  

, ,  
 15 ° .  

,  900 .  
, ,  

 900, . 
: , , , . 

 

Influence of cartridge charge and air temperatures on the kinematic parameters of movement of  the bullet 

released from the SVD 

P. Tkachuck, L. Velychko, I. Horchynskyi 

In the paper, the effect of cartridge charge and air temperatures on the kinematic parameters of movement of  the bullet 
released in the air is investigated. It is established that an increase in the temperature of the charge of a cartridge or air 
contributes to a significant increase in the range of flying bullets, a slight increase in its speed and time of flight. Preferably, the 
air and charge temperatures are not the same; therefore, the effect of the change in the temperature of only the air or only the 
charge on the dynamics of the bullet was studied.  It has been  established that  the value of the temperature of the charge of the 
cartridge, exceeding the air temperature, affects the kinematic parameters of the bullet  movement during shooting at a distance 
of up to 600 meters; when shooting at a distance of 700-900 meters, the effects of charge and air temperatures on the movement 
of the bullet are almost identical; when shooting at a distance of more than 900 meters, the prevailing influence on the 
kinematics of the movement of the bullet becomes the temperature of the air.  If the temperature of the cartridge and air charge is 
the same or higher than 15° C, then the theoretical range of the flying bullet is greater than that given in the shooting tables. The 
difference between them increases with increasing distance, which is shooting. So, at a temperature of 35° C it reaches up to 
10%. With a decrease in the temperature of charge and air than 15° C, the coordinate of the zero point of the trajectory of the 
motion of the bullet determined by the theoretical method will be less than the given in the shooting tables and the absolute value 
of the difference between them increases. Analyzing the values of the wind deflection of the bullet under the influence of the 
crosswind when the temperature of the air changed, we can state that the increase/decrease of the air temperature significantly 
increases/decreases the range of the flying ball, but the values of its wind deflection slightly differ from the values indicated in 
air temperature 15° C. The difference between the theoretical values of the wind deflection of the bullet and the given in the 
shooting tables is experimentally significant, if the firing is at a distance greater than 900 meters. However, the theoretical 
investigations allow to state that the values of wind deflection of the bullet, given in the shooting tables, for distances larger than 
900 meters are questionable. 

Keywords: exterior ballistics of the bullet, influence of temperature both air and cartridge charge, crosswind, SVD. 

 
 

 
 
 


