H3IBECTHI
TOMCKOT O OPJEHA TPYIOBOI'O KPACHOI'O 3HAMEHH IOJIMTEXHHUYECKOI'O
MHCTUTYTA nmenn C. M. KMPOBA

Tom 146 - 1966

O NMEPEJAYE HEPITHMU YOAPA YEPE3 YIAJHHEHHYIO LITAHTY

A. T. LYKAHOB

{Tlpencrasaena gabeApoll TeopeTHUecKol MeXaHHKI)

B crathe mpuUBOASITCA PEe3YJbTAThHl SKCNEPHMEHTAJIbHOTO HCCJ/EI0BAHHS
nepenayd 3HEPTHM yjapa uepe3 YAJHHEHHYK IITaHry. 3TOT BONPOC HUMEET
CYLUECTBEHHOE 3HA4YeHHE TIPH KOHCTPYMPOBEHHM MAallHH M HHCTPYMEHTA
yAapHOTO AEHCTBUA, NPeIHAa3HAUEHHOro s OypeHys reoJoropasBefoyHbiX
i OypOB3PBIBHLIX CKBAXHH; OH TaK:Ke BaXKeH JJIA SKCIePHUMEHTAJbHOR Npo-
BEPKH TEOPETHUECKHX [IPeAIOChIIOK, HCIOAb3YeMbIX B aHAMUTHUECKHX HCCIIe-
JOBaHUAX BONPOCOB 3HEPTreTHKH Y1apa.

[Totepu sHeprum ynapa Gofika npu coylapeHHH B cHCTEMe «YRApHHK —
MHCTPYMEHT — MaTepHasd» OTPaxalorcs OObIUHO BBEAEHHEM COOTBETCTBYIO-
IHX KO3((HUUHEHTOB, a 00mUH KO3P(HUUUCHT nepelayu 3Heprud npeacran-
Jsietcss popMyson

M= e,

rae 1 — KO3(P(PULHUEHT, YUYUTHIBAIOIIUN HENIPOU3BOAUTEAbHbIE 3aTpaThl 3Hep-
THU [IpH coyaapeHHH 6ofika ¥ OYpOBOH LITaHTH,

12 — KO3 (PUIHEHT, YUHTHIBAIOIUNA ‘NOTEPH 3IHEPTHH TIPU COVIapeHHH
IITAHTH U pas3pylulaeMoro MarepuaJa.

Ilpu onpenenenuu kKosdduuMeHta 1, HauboJee YacTO HCIOJAb3yeTcs
(Gopmyaa, npeasnoxednasi B. Y. Bokuewm [1] u F0. M. Manaxoseim [2],

m,m,
o= (1 - ¢, )2 1772
= +a) (my 4 m,)?
u ¢opmyaa I1. C. Kyueposa [3}
=1 (1= o) =2
my + m,

rae C — k03¢ PUIHEHT BOCCTAHOBJEHUS NIPH yaape; m,, My — COOTBETCTBEH-
HO Macca OofiKa M LITaHTH.

Hamu ncenenopanust KoshdhuuuenTa 1, naaoxensl B padore [4]. Kosd-
(DHLHECHT 12 MeHee H3Yy4YeH, XOTsd ero 3Ha4yCHUue B BOMpOCe Nepejpadyd 3HEPTHH
yRapa Ha paspyliaeMblii o6reM BecbMa BeJuko. OH HE HMeeT [J0CTaTOUHO
YeTKMX MAaTE€MaTH4YeCKHX 3aBUCHMOCTell, KOTopble Obl OTpaxadn JeHCTBH-
TEJAbHYI0 KapTUHY SHEPreTHYeCKHX NOTepb, UMEIOIHX MeCTO HpH yLapHOM
KOHTAaKTe JIe3BUfl KOPOHKM ¢ TFOPHOH moponoil. A1oT KO3PPHIHEHT CHATE3U-
PyeT MexaHHYecKHe CBOHCTBA KaK MHCTPYMEHTa, Tak H o6pabGaTbiBaeMoro
MaTepHasa W/IH FOPHOH NMOpoabl. OH 3aBUCHT OT F€OMETPHH HHCTPYMEHTa.
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Kosdduuuenr n: HOMKeH OTpaxkaTh CKauKo0Opasnblii xapakTep paspylie-
HUsi TOPHOH MOPOXBl HJAH HHYIO cHeluu(UKY paspyileHHs, XapakTepuylo, Ha-
[IpUMep, Mep3JbiM TPYHTOM MU meranany. [as onpenenenus kosdgpuuue-
Ta Mz NPEUMYILECTBEHHO MOJBL3YIOTCS POPMYN0i

Tjp = 1 - c:zla

rae ¢; — X03(DGHUIHEHT BOCCTAHOBJAEHUS IIPH COYRAPCHHH HHCTPYyMEHTA
U pa3pyliaeMoro marepuaJa. _

CyuwectByioT aApyrie GopMyJabl AAs1 YKa3aHHbX KO3PQPHIHEHTOB, OCHO-
BaHUble Ha TCOPETHUECKMX TIPEANOCHIIKAX BOJHOBOH Teopuu yaapa [5, 6).
[Ipu BbIBOIE 3TUX (HPOPMYJ HCIOAB3YETCS 3aKOH JIMHEIHOrO BHEAPEHUs HHCT-
pymeHTta B ofpaGarbizaemylo cpeny. OAHAKO HeCOOTBETCTBHE TeopeTHYe-
CKHX TMPEeAnOChIAOK, MPHHHMAeMbIX NPH BbIBOLE YKA32aHHBIX (PopMyJ, xapak-
TePHBIM 3aKOHOMEDHOCTSIM Iipollecca pas3pyuieHHs MaTepHaaoB, 0cOOeHHO
FOPHBIX MOPOJA, JHIAeT BO3MOXKHOCTH HaTb OUCHKY JCACTBUTEJIbHLIM IIOTE-
pAM 3HEpruu ypapa.

B fpaunoil craThe NpHBOAATCS Pe3ydbTaTthl HCCTEIODANHH, B KOTOPBIX
JenaeTcsl MOMbITKA IKCINEPUMEHTAJbHBIM  IIyTeM [aTh KOJHYECTBEHHYIO
OlEeHKY TOH uacTH 3Hepruu 6o0#Ka, KoTopasa mnepenaercd uepes GVpOBYIO
LITaHTy Ha YNpyTomJacThueckylo cpeay ©e3 yuyera ckKaukoo0pasuoro mnpo-
mecca paspyleHdsi mMaTepuasja. IDTH yCJOBHA 3KcOepumenta B HoJbuiel
CTEIIEHH COOTBETCTBYIOT TCOPETHUYECKHM HpEIIHOCbIJIKaM, HpI’IHHTbIM HpH BhBI-
BoJle popmya aad Ko3bPUIHEHTOB neperaun IHePrH. :

B ocHoBy 3KcnepuMeHTa OBLIA T0J0XKEHA Hjlest TAPHUPOBOUHON KPHBOH,
oTpaxarouleil u~3MeHeRHe nHaMerpa cQepUUeCKOoro OTIEYATKA B 3aBUCHMOCTH
OT pa3JUYHbLIX 3HauYeHWH >Hepruw yaapa. Mcrounukom sHepruud yaapa ciay-
JKUJ MasfTHUKOBBHI KOMEp, B YAapHYIO UacTh KOTOPOIO BBUHUMBAJIaCh OGypo-
Bas KOPOHKA, cHaliKeHHafd BMECTO IJIACTHHKH TBEPAOTO CHJAaBa CTaJbHBLIM
mapukoM. Bec maaTHHKa-GolKa Obl1 paBen 94,5 #.

Jlaa nonyueHns TapHpOBOUHON KPWBOH ma luaudoBaHHBEIE 00paslnl U3
cranu 30 HaHOCHIUCHL yAaplible cepuuecKHe OTIEUaTKH, COOTBETCTBYIOHINE
Pas3/qMUHBIM 3HAYEHHAM 3HEPruu MasitHuka-Oofika. Ilocsie mo.ayueHns tapH-
pOBOUHOH KPpHBOH KOpOHKa co c(epoll HaBUIUIBAJACh HA WTAHI'Y, a B MaAT-
HHK BBHHUHBAJCA TOYHO TAKOH e MO reoMeTpHid U Becy Ooek, 1o 6e3 chepbl
Ha TOPHEBOH yacTd. DTOiH TOPUEBOH Kavewnol 4acThio O0HKa MasITHUK HaHO-
CHJI YAapHl IO XBOCTOBMKY HITAHTH.

KoMIIEKT LWITAHT cOCTOSAA M3 HabGopa KPYraAbIX cTepykiel, H3roToBJeH-
HBIX M3 cTajau 45, nuamerpoMm 32 mm, mo 5 u xaxabli. Ha o6oux Konmax
LITaHTH HMeJach pe3bOa. ToplLesble NMAIOCKOCTH IITAHT XOPOIIO 06paBoTaHkl,
UTO KpaiHe HecOXOAMMO AJSl MOJYUYEHUs] HAUAYUIlero yIapHOTO KOHTAKTAa.

Ilpn mposeiennu sxkcrnepuMeHTa AJHHA WITAHIH, YUACTBYIOWEN B coyaa-
PEHHH, NOCTENEHHO HapalluBadach nyTeM A0GaB/aetus NOCAeAVIONUX UITAHT.
OHH CBHHUHBAJHCH NOCPEACTBOM My(T, o6ecneuunast 10 BO3MOXKHOCTH JIyU-
LK TOPLEBOH KOHTaKT MpH coyAapenud. O0was AJHHA cOCTABNON wmTanru
pocturaqaa 30 m. lranrn pacnesaaraiuch ropusouTAaJdBHO Ha FHOKHX APOBO-
JIOUHBIX [OABECKax, NPU 3TOM KOHeLl LITaHrH, ciadiKeHnblil KOPOHKOH ¢ 1a-
PHKOM, ynupaJca B obpaasel, NpeAHa3HauCHHbIH A5 NOJyYeHHST OTHeUarTKa.
Ilo BTOpoMy KOHIY ITaHTH HAHOCHICS YI&D MasiTHHKOM-GOHKOM. Dueprus
yhaapa Ooiika A, coxpaHsasaach MOCTOSHHOR AJS JAAHHON CepHu ONLiToB. Ha-
npumep, Kpusble (@) u (0) na puc. 1 noJyueHsl IPH HAYAJLHOH SHEPTHH
boiKa cooTBeTCTBeHHO paBHoil 82,2 doc u 41,1 do.

Bo Bpems yaapa onpejeneHnas 4YacTh 9TOH SHEPrHH mepefaBaJsach
Yepes MTAHTYy KOPOHKEe C LIAPHKOM, oOecnedyuBass yAapHbld KOHTAKT ¢ 00-
pasuom. Ha mosepxHocTu ofpasia ocrabascs chepHUecKUid oTneyaTox, oT-
paxatouiuii paboTty njaacTHYecKoll neopMaiiny, COOTBETCTBYIONIEH TOH YacTH
9HePruHd MasiTHHKA-0OHKa, KOoTopad mepefada NMOCPELCTBOM IUTaHrH. Pabora
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naacTHYeCKo# nedopMalni B JAHHOM COyjapeHuu OYIeT «MoJae3Hoi» pabo-
TOi ynapa. Jlna onpenejeHHs YHCJIGHHOTO 3HaueHust sHepruu As, COOTBET-
cTByOWEHd 3TOi paboTe, JOCTATOUHO H3MEPHTb JAHAMETP MOJYUEHHOTO OTIie-
YaTKa M BOCMNOJb30BATbCS TapUpOBOUHOH XKpuBOil. OTHOlleHkHe MOJIYyYEHHOrO
3HaueHHd 3Hepruu A, K 3HepruM mMasaTHHKa-00iiKa mepen yxapom A, onpese-
JuT KO3 (QHUUEHT Iepeaauyy SHePrHH B paccMaTPHBAeMOH cucreMe COy-
JapeHus.

Takum oGpa3oM, MBI MOJTYYHAH BO3MOXKHOCTb JdaTh KOJHUECTBEHHYIO
OLleHKY SHEpruH yAapa, MepejanHHof oT 6oHka yepes ITaHry Ha obpasel.
B 3aBHCHMOCTH OT MeXaHHUeCKHX W JAPYLHX CBOHCTB oOpafaTbiBaeMOl HAH
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Omuoweﬂue MQCOH WMAKEU K Macee  yfapruxa

Rosgpguuuvenm nepedovu snepeun ydepa

Puc. 1. DxcnepumMedTanbhble 3HayYeHMs Koy uiMeHTa nepejadu SHEPIHH yaapa.
4 — XpuBas, COOTBETCTBYlOWlAA sHepruu yaapa 82,2 Odwc; 6 — KpHBadA, COOTBETCTBYIO-
utaa suepruu yapapa 41,1 dx

pa3pyIaeMoil cpeibl 3Ta MoJe3Has YacTh SHEPrHU Hepeifier B HHbIe GOopMbl
SHEPTUH, COBEPLIASA NPH 3TOM ONpefesennoe KOJHUeCTB0 paboThl Pa3HIHOH
s¢hdekTUBHOCTH.

B nawieM sKcnepuMeHTe yKazaHHAasd 4YacTb I[JOJe3HOH sHepruu OO0HKa
npeactasjeHa B GpopMe padOTHI MIaCTHYeCKOH AeOpMalyH.

BriBoipl

PesynbTaThl 3KCHEpHUMEHTA MOKA3BIBAKOT, YTO KO(DMUILHEHT Nepeladu
3HePrHH yJaapa B paccMaTpuUBaeMoll CUCTEMe COyaapenHst TeJd AOCTAaTOYHO
BeJNHK U cocTaeJJser B cpeadeMm 75—809% or HavadabHOH sHepruu 6oika.
C yBenuuyecHueMm AJHHBI cOCTaBHOH mTaHrd Ao 30 # KO3(D(UIHEHT nepenayu
3HEPruH HM3MeHSeTcsl He3HAUHTeJAbHO, MPAKTHUECKH 0CTaBafACh MOCTOSHHbBIM.
DTta BbicOKas 3(PQEKTUBHOCTb Nepefayd 3HePTHH MOXKeT ObITb JOCTUIHYTA
TOJIbKO 3a C4eT BOJHOBOH COCTaBJANILEH 3HepPrun yaapa.
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