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PaccmoTpen m3HOC TpSIMONMHEHHON HMIMHApPUYECKOW TpyObl Ha MpHMepe JabopaTOPHOHM IIIaaKo-
CTBOJIBHOM OQJUTHCTHYECKON YCTaHOBKM Maioro kanuopa (30 MM) B mmpoliecce MpoBeIeHHsI IKCTIEPUMEHTANb-
HBIX T'a30AMHAMHYECKHX UccienoBaHui. st e€ nuarnocTky ObUTH pa3paboTaHbl OECKOHTAKTHBIN aHAIOT0-
IUpPOBOH W3MEPUTENBHBII TPHUOOP, MO3BOJISIIOIINHA OMPECIsTh KOOPAHMHATY H3MEPSIEMOT0 CEYCHUS, U TIPO-
IpPaMMHBIH KOMILIEKC JIsT 00paOOTKH MOTyueHHBIX JaHHBIX. [IpencTaBieHa reomeTpuieckas MoJaelb H3Me-
PHUTENBHON TOJIOBKU C PACHONIOKEHUEM TPEX NATYUKOB PACCTOSIHHA B BEPIIMHAX IMPABUIBHOIO TPEYTOJIb-
HuKa. [locTpoeHbl 3aBUCUMOCTH BHYTPEHHET0 AUAMETPaA OT KOOPAUHATHI CTBONA AIMHOUN 5 MeTpoB. Ilpuse-
JIeH KOJIMYECTBEHHBIN M3HOC Ka3€HHOIO cpe3a IMocie MPOBENEeHUs Cepuu HcTbITaHui. [ cpaBHeHUs pe-
3yJIbTaTOB MPUBEACHO CPAaBHEHUE C NOKA3aHUSIMH CEPTUPHUIIMPOBAHHOTO MUKPOMETPUYECKOTO HYTpOMEpa.
[IpencraBneHsl pe3yabTaThl Ta30JUHAMHYECKOTO aHAIN3a OJHOTO U3 3KCIIEPUMEHTOB B BUJE JIIOP MAKCH-
MaJbHOTO JAaBJICHUS, TEMIIEPATYp ra3a U BHYTPEHHEH MOBEpXHOCTH cTBosa. Hanbomnplve 3HaueHs 1aBie-
HUS 1 TEMIIEPATyPhl IPUXOIATCS Ha Ka3€HHBIA Cpe3 10 CPaBHEHHUIO CO BCEH JUIMHOM CTBOJIA, YTO TOATBEP-
xnaeT npoduip u3Hoca. [Ipu 3ToM Temnepatypa BHYTpEHHEH MOBEPXHOCTH KaHaja ropas3 o MEHbILE TeM-
MepaTypsl IUIaBaeHus cTai. OJHAKO B HEKOTOPBIX AKCIIEPUMEHTAaX TEMIIEpAaTypa BHYyTPEHHEN TOBEPXHOCTH
nocturaia 3Hadenus 980 K u Bemmre. [Ipy TakoM 3HAYEHUH MPOYHOCTH CTAIM CTAHOBHUTCS COIMIOCTABUMOM C
BEIMYMHON CIIBUI'OBBIX HANpPsHKEHHUH ra3o0BOr0 MOTOKA, YTO BBI3BIBAET OTPBIB M YHOC YacTHLl MeTaina. Mc-
M0JIb30BaHUE Pa3pabOTaHHOIO MpUOOpa M MPOrpaMMHOIO KOMIUIEKCA MO3BOJISIET TOBBICUTH O€3011aCHOCTh
OKCIUTyaTalliy, a TAKXKE€ CHU3UTh BPEMCHHBIC U MaTCPHUAJIbHBIC U3JICPKKN Ha pEMOHT U O6CHy)I(I/IBaHI/Ie yCra-
HOBOK.
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Abstract

The erosion of a straight cylindrical tube by the example of a small caliber (30 mm) laboratory smooth-
bore ballistic unit during experimental gas dynamics studies is considered. For its diagnostics a hon-contact
analog-digital measuring device allowing to determine the coordinate of the measured section and a software
complex for processing the obtained data were developed. A geometric model of the detecting unit with the
location of three distance sensors in the vertices of a regular triangle is presented. A prototype of the device
was assembled and tested, which allows to measure the internal diameter of the smooth bore channel of any
length with a caliber of 30 mm and to record the results in the computer memory in real time. Quantitative
erosion of the breech face after a series of tests is given. To compare the results, a comparison is given with
the readings of a certified bore micrometer. The results of gas-dynamic analysis of one of the experiments
are presented in the form of diagrams of maximum pressure, gas temperatures and the inner surface of the
barrel. The highest pressure and temperature values occur at the breech face compared to the entire length of
the barrel, which confirms the erosion profile. In this case, the temperature of the inner surface of the channel
is much lower than the melting temperature of steel. However, in some experiments, the internal surface
temperature reached a value of 980 K and higher. At this value, the strength of the steel becomes comparable
to the shear stresses of the gas flow, which causes detachment and entrainment of metal particles. The use of
the developed device and software package makes it possible to improve operational safety, as well as to
reduce time and material costs for repair and maintenance of installations.
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