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[TpoBenena oTpaboOTKa METOIMKM TUArHOCTUKU M3HOCA [TIaIKOTO Ja00OpaTOpHOTo CTBOJIA IJIMHOW 5 MeT-
poB, kanubOpom 30 MM B mporecce NpoBeACHUS UCTIBITaHui. PaspaboTransl mpuOOpHI 711 U3MEPEHHS BHYT-
PEHHEro AuaMeTpa M yCWINS MIPOTATMBAaHUs NPOTOTHUIIA MOPIIHS Yepe3 BCIO IIMHY KaHaja. AHanoro-mud-
POBO# TpUOOP M3MEPEHHST BHYTPEHHETO AMaMETpPa MO3BOJISAET BBISBIATD U U3MEPATH JIe()EKThI MPOU3BOIIEHO
neGOpMUPOBaHHOTO KaHaa. ['abapuThl UCTIONB3yEeMBIX B PUOOPE JaTUUKOB IMO3BOJISIOT €0 MaclTabupo-
BaThb [yl U3MEPEHHs KaHAJIOB KaK MEHBILEro, Tak U Oomnbiuero nuamerpa. [Ipubop n3mepeHus ycumus mos-
BOJIICT OIICHUTH MTapaMeTPhl TPEHUS TIEpe]] TPOBEACHNEM IKCIIEPUMEHTA, YTOOBI YTOYHUTH MaTEMaTHIECKY IO
MOJIETIb Ta30IMHAMUYECKHUX MPOLIECCOB, COMPOBOXKAAIOMINX BBICTPEN H MPH HEOOXOAMMOCTH CKOPPEKTHPO-
BaTh yCJI0BUsA 3apsikaHus. [loka3aHo, 4TO UX MPHUMEHEHHE MTO3BOJISET ONEPATUBHO OLIEHUBATH U3HOC U MPO-
BOJUTbH AUATHOCTUKY COCTOSIHUS CTBOJIBHOM CHUCTEMBI. 3aUKCHPOBAHO 3HAYNUTEIBHOE YIINPEHUE KaHaIa CO
CTOPOHBI Ka3éHHOTo cpe3a. Habmromaercsa xoppenanus JaHHBIX N3MEepPeHHi, TOIYYeHHBIX 0T 000UX Mpubo-
poB. BeimonHeH OanarcTHUeCKUi SKCIIEPUMEHT € TPUMEHEHNEM OOHOBIIEHHOTO H3MEPUTENBLHO-PETHCTPUPY-
rouiero koMiuiekca. 1o ero pesynpraram B MaTeMaTn4eckol MOZENIN pacyéTa ra30AMHaMHYECKUX IPOLECCOB
OBUTH YYTEHBI TapaMeTPhl TPEHUS Maphl OPIIEHb—CTBOJ, TOJTyYeHHbIE TIepe]] SKCIEPUMEHTOM. JTO TTO3BO-
JIMJIO COKPAaTUTh KOJIMYECTBO MAapaMeTPOB COINIACOBAHHUS MPHU MOJIEIMPOBAHUU M MPOBECTH 0o0Jiee TOYHBIN
aHaJIN3 Ta30MHAMUYECKUX IMPOLECCOB, COMPOBOXKIAIOIINX BBICTPEN, C MOCTPOEHUEM COOTBETCTBYIOIIMX
BPEMEHHBIX 3aBUCHMOCTEH JaBJICHUS U CKOPOCTH TOPIIHS, a TaK)Ke paclpee’eHns MaKCHMaIbHbBIX 3Ha4e-
HUI TeMreparypsl U JaBJICHUs ra3a 1o JJIMHe KaHana. TakuM 00pa3om, k03QUIMEHT 3aKkoHa TOPEHUs T10-
poxa yBenunuuics Ha 10 %.

Ki1roueBble c10Ba: M3HOC, CTBOJIBHBIC CUCTEMBI, OAJNTUCTUKA, IKCIIEPUMEHT, U3MEPEHUE, HU3MEPUTEIbHBIN
pudop.
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Abstract

A method for diagnosing the wear of a smoothbore laboratory barrel, which is 5 meters long and 30 mm
in caliber, is experimentally tested. Special devices are developed to measure the inner diameter and the force
of pulling the projectile prototype through the entire bore length. An analog-to-digital device determining the
inner diameter allows one to detect and measure defects in an arbitrarily deformed bore. The dimensions of
the sensors within the device allow it to be scaled for measuring the bores of both smaller and larger diame-
ters. The force measurement device provides data to evaluate the friction parameters before experiments in
order to clarify a mathematical model of gas-dynamic processes associated with a shot and, if necessary, to
adjust the loading conditions. The use of the devices allows one to promptly assess the wear and to diagnose
the state of the barrel system. Thus, a significant widening of the bore from the breech face side is revealed.
The data provided by both devices are consistent with each other. The improved measuring and recording
complex is applied in a ballistic experiment. Based on the obtained results, the friction parameters of the
projectile-barrel system determined before the experiment are taken into account in the mathematical model
for calculating gas-dynamic processes. Hence, the number of matching parameters in the simulation is re-
duced and a more accurate analysis of the gas-dynamic processes associated with the shot is carried out. The
corresponding time dependences of the pressure and projectile speed are plotted and the distribution of max-
imum temperature and gas pressure along the bore is obtained. As a result, a 10 % increase in the coefficient
of the gunpowder burning law is attained.
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