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PNEVMATIK PERFORATORLARNING ZARB BERISH  TIZIMIDA ENERGIYA UZATILISHI 
JARAYONIDA YUZAGA KELADIGAN DEFORMATSION JARAYONLARNI TADQIQ ETISH 

 

T.J. ANNAQULOV, B.O. OTAJONOV, J.F.YUNUSOV 
 

 
ANNOTATSIYA Maqolada pnevmatik perforatorlarning zarb berish tizimida energiya uzatish jarayonida 

elastik 

nini beradi. 
 

KALIT 
 balansi. 

 

ANALYSIS OF DEFORMATION PROCESSES ASSOCIATED WITH ENERGY 
TRANSFER IN PNEUMATIC PERFORATOR IMPACT SYSTEMS  

 

T.J. ANNAKULOV, B.O. OTAJONOV, J.F.YUNUSOV 
 

Tashkent State Technical University, Tashkent, Uzbekistan. 
 

ABSTRACT This article examines the deformation processes occurring during energy transfer in the 
impact system of pneumatic rock drills. Local contact deformations arising at the moment of 
impact, as well as the mechanisms of longitudinal elastic wave propagation along the wave-
transmitting rod, are analyzed using theoretical, experimental, and numerical modeling 
approaches. The obtained results provide a basis for assessing potential ways to improve the 
efficiency of impact energy transfer to the rock. 
 

KEYWORDS  pneumatic perforator, impact system, elastic deformation, wave transmission, energy balance. 
 



2 (16) 39

1. Li J., Yang Z., Yu G. Influence of Piston Mass and Working Pressure on the Impact Performance of a Hydraulic 
Rock Drill Using the Stress Wave Method // Machines. 2023. Vol. 11, No. 11. Article 987. 
https://doi.org/10.3390/machines11110987. 

2. Li D., Tong L., Huang Z., et al. Influence of drilling incidence angle on the drilling force distribution of 
pneumatic impactor // Scientific Reports. 2025. Vol. 15. Article 2098. 

3. Numerical Analysis and Experimental Research on the Impact Characteristics of Hydraulic Impact Hammers 
Based on Stress Wave Theory // Results in Engineering. 2026. Vol. 29. Article 109155. 

4. . ., . . Rational Designing Two-Stage Anvil Block of Impact Mechanisms // Advanced 
Materials Research. 2014. Vol. 1040. P. 699 702. 

5.
2006. 

6.
15 19. 

7. -
-

21. 
8. -

26. 
9. Annaqulov T.J., Ota

-

407. 
10.

- 631. 
11.

12. Wang J., Yan H., Zhang X., et al. Optimal Clearance Design Between Impact Piston and Cylinder of Dual-
Chamber Controlled Hydraulic Rock Drill // Chinese Hydraulics & Pneumatics. 2025. 

13. Liu L., Zhou J., Kong L., et al. Analysis of the Dynamic Response and Impact Parameters of Pneumatic Down-
the-Hole Hammer Drilling Rescue Holes // Geoenergy Science and Engineering. 2023. 

14. Zheng Y., Su Z., Li J., et al. Energy Transfer Efficiency and Rock Damage Characteristics of Hydraulic Impact 
Hammer with Different Tool Shapes // International Journal of Impact Engineering. 2024. 

15. Correlation of Damage in Rocks Dynamically Loaded by Percussive Tools Using Piston Coefficient of 
Restitution // Rock Mechanics and Rock Engineering. 2025.

INFORMATION ABOUT AUTHORS:

Annakulov
Tulkin
Jovbekovich

PhD, Associate professor of the department of Mining Electromechanics; Tashkent State 
Technical University, 100095, Tashkent, University Str., 2, Uzbekistan
E-mail: a.tulkin1275@yandex.ru ORCID ID: https://orcid.org/0000-0003-3106-144X , 

Otajonov 
Bahrom 
Otaboevich

Senior lecturer of the department of Mining Electromechanics; Tashkent State Technical 
University, 100095, Tashkent, University Str., 2, Uzbekistan. E-mail:
bahrom9097@yandex.com ORCID ID: https://orcid.org/0000-0001-8871-7724

Yunusov 
Jasurbek 
Farx li

Assistant of the department of Mining Electromechanics; Tashkent State Technical 
University, 100095, Tashkent, University Str., 2, Uzbekistan
E-mail: jasurbekyunusov@tdtu.uz ORCID ID: https://orcid.org/0009-0002-5126-0059


