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PNEVMATIK PERFORATORLAR UCHUN POLIKATENOID SHAKLLI PORSHEN-ZARBA 

MEXANIZMINI MATEMATIK MODELLASHTIRISH VA KOMPYUTER DASTURLARI 
YORDAMIDA ISHLAB CHIQISH 
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B.O. Otajonov, T.J. Annaqulov, J.F.Yunusov 
Toshkent davlat texnika universiteti, 

 
 

ANNOTATSIYA Maqolada porshen-zarba mexanizmining silindrik shaklidan yarim katenoid geometrik shakliga 

saqlab qolish va yakuniy geometriya parametrlarining bosqichma-bosqich shakllanishini 
 

oldini olish imkonini beradi. Ishlab chiqilgan matematik model asosida kompyuter dasturlari 
yordamida porshen-zarba mexanizmining yarim katenoid qismi yaratilgan. Taklif etilgan model 
kon mashinalarining zarb beruvchi elementlarini loyihalashda ularning geometriyasini 
optimallashtirish, kuchlanishlar konsentratsiyasini kamaytirish hamda konstruksiyada 

 
 

KALIT 
 

 

pnevmatik perforator, zarba tizimi, porshen-zarba mexanizmi, silindr, katenoid. 

MATHEMATICAL MODELING AND CAD-BASED DESIGN OF POLYCATENOID-SHAPED 
PISTON-STRIKERS FOR PNEUMATIC PERFORATORS 

 
B.O. Otajonov, T.J. Annaqulov, J.F.Yunusov 

Tashkent State Technical University, 
Tashkent, Uzbekistan. 

 

ABSTRACT This paper considers a method of mathematical modeling for the transformation of a piston-striker 
geometry from a conventional cylindrical shape to a polycatenoid form. The transition between 
the geometric configurations is described as a parametric transformation process based on 
continuous and smooth mathematical relationships. Such an approach ensures the preservation of 
the main geometric characteristics of the initial shape while enabling the gradual formation of the 
parameters of the final geometry. 
Special attention is paid to maintaining the continuity and differentiability of the geometric 
model, which makes it possible to eliminate sharp discontinuities and geometric breaks in the 
transition zone. Based on the developed mathematical model, the polycatenoid section of the 
piston-striker was designed using computer-aided design (CAD) software. The proposed 
approach can be applied in the design of impact elements of mining machines in order to optimize 
their geometry, reduce stress concentration, and improve load distribution within the structure. 
 

KEYWORD pneumatic perforator, impact system, piston-striker, cylinder, catenoid. 
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