H3BECTHHA

TOMCKOTO OPJAEHA TPYAOBOI'O KPACHOTO 3HAMEHU
MNOJIMTEXHHUYECKOI'O MHCTHUTYTA um. C. M. KHMPOBA

Tom 108 HCCJEAOBAHHE BYPHJIDHbBIX MAIIHH 1959

PABOUYUU NMPOLUECC BYPHIIbHbBIX MOJIOTKOB
C KOJIbUHEBBIM 30JIOTHHUKOM

B. @. I'opbyros

MpunaTele 4151 Hec/eaoBanua pabodero npouecca OypU/IbHbIe MO-
JOTKM ¢ KOJbUeBHIM 3oJoTHukoM [IM-508, TIP-20 u beprmadicrep
(BGM) orzocaTcs K PYyYHBIM, HO IO BeCy W MOIIHOCTH 3HAUHTENIBHO
oTJIMUAlOTCs ApYyr oT Apyra (tadi. 1).

Tadauuwa 1

Tun Mon0TKa

%
! IIM-503 BGM 1P-20

Tlokazareay
Bec MOAOTKa, K2+ v v « v 4 e 4 o e e o ! 29 .5 18,5 20,0
Pabounit xof nmopiins, MM . . . . . . . . =l 52 22 41
DHEpPrHa yhapa, rem . « « . . . . Coe e e 3,0 2,3 , 3
Yyeno yanapos, yA/MHH « « « « . . . . . . . .1 1700 2700 2500
Yaapnas MOIHOCTBL, £. €. . . . . . Coe e e 1.3 1,4 2.4
OnTHMalipHOe YCHJHE MOJAYH, K2 . . . « « « .| 60 85 85
CkopocTh 6YDCHHA DOTOBUKA, MM MUH . . . . . | 100 170 240
Pacxop Bozayxa, M3 /MUK . . . . . . . . . . . 2,9 3,1 3,3
Kos¢ouunenr nonesnoro geiicteus, % . . . . 8,0 9,0 14

Mexanusm noepopota 6ypa moaorkop [IM-508 u I1P-20 umeer ot-
JleJIbHBIN TeJIHKOUIaJbHbIH CTep2KeHb, XpanoBast 6ykca pacnoJoxeHa
c3alH Kophmyca KoJblieBoro 3oq0THHKa, Mosiorok BGM u3rorosiien
0 HHOH KOHCTPYVKTHBHOU cxeMe. CnupaJibHasi Hape3Ka BBLIIOJHEHA
V ‘HEr0 Ha LITOKe MOpIIHS, NO3TOMY W XpamnoBass OyKca BbIHeCeHa B
NepeJHIO YacTh MoJoTkKa. [Ipumenenne moJgorka [IM-508 ueseco-
00pasHO C TTHEBMONOJEPXKKOH, Tak XKe Kak U MojoTkoe [IP-20 #
BGM, onHako OH He MMeeT Ha KOpnyce INpPHJAMBOB JIJIf KpEIJeHHS
BUJIKH ITHeBMonoanepxku. Mosotroxk BGM MoxeT 6bITb IpHMeHeH HJIs
OypeHHs] C NHEBMOIOJJIeP:KKM TOPHM30HTAJbHBIX U HallpaBJeHHBIX
BBepX 1UNypoB. B nocjenHem ciyuae eMy TIpUAaercssi TOJOXKEHHE
TIOUTH COOCHOE € ITHeBMONOIJEPIKKOH M IUTOK TMOCJeNHeH BXOAHT B
yriay0JeHne 3aHel TI'OJOBKH.

-
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Hccnenosanue monortkos IIM-508, T1P-20 u BGM nposoauaocs
Ha cTeHAe TOMCKOTO HOJHTeXHHYECKOTO HHCTHUTYTa IO METOLHKE, OIH-
caHHOH Hamu panee [1—2]. Byperne NpPOH3BOAMIOCE 1O POTOBHKY
KperocTelo [ = 14 — 18 no wxase npod. M. M. Tporoabsikonosa.
Huamerp KOpOHKH Gbu1 npHHAT 40 MM U jUIMHA 6ypa 1,2 m; masJe-
Hue Bosyxa 4, 5 m 6 arw; ycuiaue nomaum or 20 K2 10 MaKCHMYMa.

Pesyabratel ucciaenoranus

[pu necnenosanun mosorkos ITM-508, TIP-20 u BGM onpemedsi-
JHICH CJIRLYIOUIHE BeJHUHHBI: AAaBJCHHE B HOJOCTAX IMJAHHAPA, XOM
MOPLIHA, BeJMUMHA BO3AYLIHBIX Oy(hepoB B UHJAMHAPE, SHEPTHA YAapa,
MHCJIO yAapoB, yAapHasi MOUIHOCTb, CKOPOCTb OYPeHHs, pacxof BO3-
ayxa, oObeMHad paGoTa paspyilleHdss TOPHOH NOPOMAbI, K. 1. A. MO-
JIOTKA H [IP. BeJHYMHbI, AHAJH3UPYst OCHHJ/UIOTPAMMEI XOMa IOPIIHS
S u jaBneHHs BO3AyXa p; U P, B INOJOCTAX MOJIOTKA, MOMKHO Bbifl-
BHTL XapaKTep OCHOBHBIX 3aBHCHMOCTEIl paGodero npouecca GypU.Tb-
HOTO MOJIOTKA JaHHOH KOHCTPYKI[HH.

PaccmoTpum xapaxtep M3MeHEHHs AaBJeHUS BO3JAYXa B MOJOCTHX
montotka IIP-20 (puc. 1). Hasnenve B saiHell NOJOCTH LMJIMHIpA
MOJIOTKA p; OYeHbL MAaJO 3aBHCHT OT BeJIUUHHBl  YCHJUS  [IOAAHH.
Maxkcumansnoro 3nauenus JaBJeHEe [, JOCTHT4eT B MOMEHT, COOT-
BeTCTBYIOIUMH KpaiHeMy 3amiHeMy NOJOXEHHIO MOPIIHS B IHJHHAPEC
MOJIOTKA. B mnepuos NnuzKeHust mopIlHs Bleped AabJeHHE p; YMCHD-
Iaercsi M K MOMEHTY BBIXJIONA BO3AyXa B aTtMocdepy AOCTHTaeT
0,6—0,65 napsenust B cern. Ilpr nanvHeiiiieM ABHMKEHHM [TODUIHS
JaBJeHHe p; DEe3KO CHHIKAeTCss M B MOMEHT yjaapa mopineM o 6yp
pasrHo 0,2—0,5 cereBoro (B 3aBHCAMOCTH OT ycHJHs# nofaun). I1pn
Oo0paTHOM JABHKEHHM TOPIIHS AaBJCHHe B 3aAHCI MOJOCTH HAYAHAET
BO3pAacTaTb C MOMEHTA NePeKPLITHS MOPIIHEeM BBLIXJONHOro OKHA. Be-
JIMUHHA MaKCHMaJbHOTO JaBJeHHs coCTap/ster okouo 909, mapierus
B CETH o, NPHYEM NPH YBEeJHUCHMM VCUJIHS MOJAYH [IPOUCXOJUT He-
KOTOPOe CHHIKEHHE DTOTO 311aYCHUSL.

bBosee peskoe uzmeHnente jgapieHHd  HaGJONAETCH B nepeJiHei
NOJOCTH UMIMHApa. [IpH MadbpIXx yeuauax momaudm jAaBierye Toi
nopuHeM gocturaetr 10—15 aru (puc. 1, a). YcnHo, uto 3T0 AaBIE-
HUe CO3AeTCA 3a CUeT CXKaTHa NOPIIHeM IHepejHero Gydepa, Ha uTo
pacxonyercst GoJbllasi 4acTb HEPTHH [OPHIHS. IDTO  INPOHCXOAHT
BCJIENCTBHE OOJIBIIOTO 0TXOAa KOPIMyca MOJMOTKA OT OrPAHHUHTCD-
Horo 6yprtuka 6ypa.

[Ipn yBeqlYeHHH YCHJIHSI [Oau¥ 10 ONTHMAaJbHOTO TAKHX [HXOB
NABJAEHHS P yaKe He BO3HHKaeT (puc. 1, 6) M MakcHMaJbHOe
AaBJIeHHe BO3AyXa B NepeJHedl MOJOCTH PABHO HJAM HECKOJbKO MeHb-
we 0,7 po. XapakTep H3MeHeHMsi JaBJeHHS p, 1O BpPEMEHH CTaHo-
BHTCST OJIMSKMM K XapakTeDy H3MeHeHHst naBjenusi p;. K MoMentv
yhapa nopliHeM o Oypy BeJHUMHA HaBJAeHHst p, OOBIYHO He Iipe-
BbIlIaeT 1,5 aru ¥ HECKOJBKO MeHbIIC JaBJeHHs B 3aHell NOJICCTH,
BCJIEACTBHE UETO NepekHJKa 30J0THHKA B IIOJI0KeHHe 00paTHOro X044
OGBIYHO CcOBepIuaeTcss nocje coyiaapeHus mopmus ¢ 6ypoM. ITo stoir
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’Ke TIPHUHHe HauaJbHas CKODOCTb OOPATHOTO JBHMIKEHHS MNOPLIHS
oueHb MaJsa. Hanpumep, npu pabore mosotka I1P-20 na ontumain-
HBIX peXHUMax NOpIIeHb NPOXOAHT IepBble b mm OOPATHOrO XOAa 3
0,005—0,006 cex., yto cocrasiasger 20—25% BpeMenu uukaa. Oue-
BHIHO, WUMEIOTCS BO3MOKHOCTH MOBBIIIEHUS YaCTOTHl yAAPOB MO-

JIOTKA.
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Puc. 1. Ocunnnorpammel pabodero npouecca OypHu/ib
Horo moaotrka I1P-20 npu gmav.ennu po3nyxa bamu
M VCIJIHAX IOJAUH:
a—45 k2; 6—85 x2; 8— 110 k2; OrMeTKH BpeMeHH YicTo-
ToA 500 2y.

UsMmenenne papJeHuss BO3AyXa B NOJOCTAX MoJoTkoB BGM #
[IM-508 npoucxonur B OCHOBHOM MNOAOOHO OMHCAHHOMY BBHIIC, [O-
9TOMY MBI NoApoOHO Ha 3TOM He OCTaHaBJauBaeMmcda. CJelyeT JUilb
OTMETHTb, UTO IpeBbIIEHHEe ONTHUMaJbHBIX YCHJIHI NOJAYH Ha MO-
Jgotok BGM npuBoaut K 3HA4YUTEJBbHOMY COKDAIEHWIO XOAa NOpUI-
HSI, B Pe3yJbTaTe Uero NocJeNHUN B OGOJIBIIMHCTBE HUKIOB He JOXO-
AHT JO XBOCTOBHKa Oypa M cOyJapeHuss HX He npoucxoiut. Ilpu
patoTe Ha NOJOOHBIX «TSXKEJBbIX» PEKHMAaX BHIXJON BO3yXa H3 3af-
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HeH MOJOCTH MOJIOTKA UacTo BoOOILle He NMPOUCXOMHT, KAK He IPOHC-
XOANT H TOBOPOT Oypa.

Besanuuna xopma nopiuns mosotkos [1P-20, ITM-508 u BGM wme-
HSIeTCsl ¢ M3MEHeHHeM YCWJIMs NOJAaud K JaBJiceHus Bo3ayxa (puc. 2).
Ito abcomoTHoMy 3uauenuio xox nopuiHs [IM-508 uamensiercst npn
‘Gypenun ot 65 go 50 mm, uTo cocrapisier 74—589, moJIe3HOH JJIHHBI
wimnapa. s mogorkos [MTP-20 1 BGM xon mopuins npu 6ypeHHH
H3MeHsIeTCsT cooTBeTcTBeHHo ot 49 nmo 28 mm u or 31 mo 13 ma,
uyto cocrapiaser 83—47 u 74—319 noJjesHol AJUHBL  UMJMHApPA.
CpenHee cOKpalleHne XoAa NMOPUIHS NPH yBeJHUYEHHH YCHJIHsSI MOAa-
g Ha 10 ke cocrapaser ans Mmosotrkos [TM-508, TTP-20 u BGM co-
OTBeTCTBeHHO 2,5; 2,2 u 1,6 mm. YBesvuenue Jap/eHHsi BO3JiyXa Ha
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Puc. 2. Msmedenne sesanunusl xoja [OPIIHS B 3aBUCH-
MOCTH OT VCH.IMSI MOJavil ¥ JasJeHHd LOo3Ayxa.

1 aru BHI3BIBAeT yJIMHEHHE XOJAa MOPIUHS MOJOTKOB Ha 2,5—4 mm,
IpuueM OOJIbIIAS BeJHUMHA OTHOCHTCHA K MOJOTKAM ¢ MaJblM XOAOM
HOPHIHS.

CpaBHeHHe eJHHHUYHBIX UMKJIOB XOJa IOPIIHS MOJIOTKOB TIPH pa-
0OTe MX HAa ONTHMAJBHBIX peXKUMAax OypeHMsI ITOKasblBaeT, UTO ¢ Te-
pexojgoMm na GoJiplilee AaBJeHHe BO3AyXa NPH COOTBETCTBYIOLEM yBe-
JTMYEHHH YCHJMS TOJAUYM XOJ NOPILIHS H3MeHSIETCSl HEe3HAUHTEJbHO.
Jas monorkos [IM-508 u IIP-20 usmenenue Xxoja NOPILHA HAXO-
JMTCSE B Npefesiax OlIMOKU uaMepeHus, s Mmoaorka BGM Heckombko
npeBOcXoAuT ee [3]. Besnuunpl Xoja MOpILHst MOJOTKOB Ipu padoTe
HX Ha ONTHUMAaJBbHBIX peXHMaxX NpuUBeleHbl B Taba. 1.

Ha puc. 3 npuBeseHo cpapHenue €IHHHUUHBIX HUKJOB XOJa MOPIII-
HSl UCCJAERYyEeMBIX MOJIOTKOB INIPH JABJAeHUH BO3AYXa b aru ¥ ONTH-
MaJBHBIX yceuauax nogaud, CerdacHo Trpaduky, BeJHUMHA Xoja
nopugst Mosotkos [1P-20 1 BGM otnyuaercs moutd B jfBa pasa, a
BpeMs IIMK/JIa NPUMEPHO OAMHAKOBO. DTO SIBJSETCS cJeJiCTBHeM 60Mb-
WOTO VIeJMbHOrO Beca MOPIIHSA, NPUXOASIIerocs Ha eJIMHUIY IIola-
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JH MOMePeUHOro CeueHHs LUMMHApa Moaorka BGM (taba. 2). Kpo-
Me TOrO, JaBJeHHe B IlepelHeli moJjocTtd MoJoTka BGM Hapacraer
IpH O6PATHOM XOJe MOPIIHA MeJJIeHHO ¥ JeHCTByeT B TeueHHe Ma-
JOTO TMPOMEXYTKAa BPEMeHH, UTO TAaK:Ke YMeHbIIaeT CKOPOCTb 0o0pat-
HOI'0 XOZa IOpIIHS.

Tabauma 2

Tuno MoJoTKa
IMoxkazaTe.n

nM-508 | mp-20 | BGM

Huamerp muauuipa, mm 63,5 76 75

KOHCTPpYKTHBHEIH XOX nopumﬂ MM 80 60 42

Bec nopmss, «z . S 1,95 1,65 2,05
Yaenpunlit BeC NOpUIHA na emmnuy N OUlaLH

uunueapa, 2/cm? AP 67 39 47

CreneHp HCIOJbL30BAHUS KOHCTPYKTHUBHOTO XOHa MNODIIHA Yy HC-
cJleayeMbplX MOJIOTKOB TaKzKe DA3JHYHA. OTHoOleHHe XOAa NOPHIHSL.
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Puc. 3. (paBHeHH¢ eARHHUYHLIX LHKJIOB X0Jda nopui-
HS MOJOTKOB NPM D amu ¥ ONTHMAJAbLHBIX YCHAHMSX
noJiaun.

NMOJIy4eHHOTO IpH OypeHHH Ha ONTHMAJBHBIX DeXMMAaX C JaBjeHHem
BO3ZyXa B CETH D QTd, K KOHCTPYKTUBHOMY COCTABJAET /IS MOJIOT-
xa [IM-508 &/S, =0, 59 st mostotka [1P-20 — 0,68, a gas MovioT-
ka BGM Bcero JHIIb 0,52. Jlyulllee HCIOJb30BAHUE AJHHBI IUJIHHL-
pa moqortka [1P-20 B cpaBHenny ¢ mosorkamu [IM-508 u BGM npo-
HCXOIHAT 3a CUeT YMeHbIUeHUsI 3alHero BO3AYMIHOro Oydepa B mep-
BOM MOJIOTKE M 3a CUET OTHOCHUTEJNbHO OOJbIION BeJHUMHBL Ilepef-
Hero Oydepa B mMoaorke BGM.

Benuunna nepeaHero Oydepa MOJOTKOB NpH paboTe Ha ONTIi-
MaJIbHBIX PEXHMax ONpeje/sieTcsi B OCHOBHOM COOTHOLIGHHEM pa3-
MepOB XBOCTOBHKA Oypa W IPYrux jerajieff mepeaHed YacTH MOJOT-
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xa ¥ cocraraser aas mosorkoB [IM-508, T1P-20 u BGM cootsert-
creenno 20, 22 u 309 oT BeJMUYMHBI KOHCTPYKTHBHOTO X0Ja MOpHI-
na. Touka BO3MOXKHOTO COyIapeHHsi MOPIIHSI ¢ G6YpOM MOXKeT COOT-
BeTCTBOBATh PA3/HUHBIM IOJIOKEHHSIM IOPUIHS B IUJIMHADPE MOJIOT-
ra. Tak, y mosorka [IM-508 npu anuHe xBocroBuka Oypa 108 am
TOUKA COYJAapeHHUsl COOTBETCTBYET TAKOMY ITOJIOXKEHHMIO, KOTJa IIOop-
HIEHb NOYTH NOJHOCTHIO TNePeKPBhIBAeT IlepefHee BIYCKHOC OKHO, V
mogotkop [1P-20 1 BGM oHO B 3TOT MOMEHT NEePEKPLITO JHIIL Ha-
nosopyny. Ilo Hamlemy MHeHHIO, HepeKPBITHC BIYCKHOTO OKHAa y MO-
do1ra [IM-508 nebmaronpusitHo oTpaxkaercss Ha JJATENLHOCTH 06-
PATHOrO X044 NOPHINS, B CBSI3M € UCM OTHOLICHHE BPEMeHH OGPaTHO-
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Puc. 4. Msvenenrpe sneprun yzapa » 3aBHCHMOCTH OT
PEORHMOB Oypenus.

TO X0Jla K BpeMeHH IPSIMOro XoAd HopliHs y modaorka [TM-508 60.16-
e, yem y modsiotka I1P-20.

HM3MenenHe IJIMHBI X074 MOPUIHS M J&BJEHHS BO3AYXa B TOJOCTAX
MOJIOTKA BBI3BIBAIOT COOTBETCTBYIOIIHE H3MEHEHHS] CKODOCTH ABHKe-
HHs1 TIODLWIHST Ha DAas/JHUHBbIX yyacTKax ero xojaa. B uacTHocTH, 31O
TIPOUCXOJUT B MOMEHT COyAapenus nopwug ¢ 6ypom. DHeprus viapa,
KaK (QVHKIMS KOHEUHOH CKODOCTH JIBMXKEHHS MOPLIHS H €ro Macchl,
H3MEHSIETCS] B 3aBHCHMOCTH OT JeHCTBYIOILErO JaBJEHHsT BO3AyXa H
VCHANST nojaud (puc. 4). Brauane ¢ yBequueHMeM YCHJHSI NOHAUHM
SHEPTHUsl PACTET, JIOCTHrasl MAKCHMAJbHOI'O 3HAYCHUSI TPH YCHJIHAX
I0ZlaY¥ HEeCKOJbKO MeHbIUUMX ONTHMaJbHbIX. [lpu manbHefimiem yse-
<IHUEHMH YCHJIHSt TTOAAaud 3Heprus yjapa cHukaercst, IloxoCubii xa-
paKkTep H3MeHEeHHsI SHePIHMHM yAapa B 3aBUCHMOCTH OT YCHJHS NONA-
UM HaOgiofaercs y Beex Ge3 HCKJIIOUEHMs] MOJIOTKOB W NPH BCeX 3Ha-
YEHHSX JABJEHHS BO3AyXa.

ITps ymenblleHHH yCH/INSI TIOJAYH YBEJHUHBAETCST XOJ IOPIIHA,
& SHEpPrusi MOPIIHS YMEHbIIAeTCsl 3a CUeT 3aTPaThl KHHETHYeCKOH
SHePrUH Ha CXKaTHe BO3AYIIHOro Oy(epa B mepeiHedl IOJOCTH ILH-
aujapa moaotka. Ilpn vBesauuenun veuiaus momadu GoJblle ONTH-
20



MaJIbHOPO Heprusi ygapa OblCTPO yMeHbllIaeTcsl 3a CUET YMeHblle-
HHS aKTHBHOH UYAacTH Xolda MOpIIHS (OT 3ajHero KpaiHero MnoJioxe-
HUS IO OTKPBITHSI BBIXJIONHOTO OKHA), a TaKxkKe YXYAIUEHHs BbIXJIO-
Ma BO3JlyXa M3 NepelfHell MOJOCTH HUJIHHAPA, BCJICJCTBHE UEro OCTaB-
umiicss BO3AYX OKasbipaer GOJbIloe IPOTHBOJABJEHHe HpH pabouem
Xoe.

Besinuuna MakcuMaJbHOH dHePrHu yjapa ¢ H3MeHeHHeM JaBlie-
Hug Bos3ayxa Ha | aru M3MeHAeTCs B UCCJAeJyeMOM JuanasoHe JaB-
JgcHdsa B cpenHem Ha 40% (tabsa. 3). Ilpu stoM Xox IMOPIIHS, COOT-
RETCTBYIOUIMI MAKCHUMyMY 3SHepruu yAapa, y mogoTkos ITM-508 u
[1P-20 nout He usMeHnsercs. ¥ moiorka BGM, nmMeloliero oueHn Ko-
DOTKMI X0JI, HaGJ04aeTcsl YVIHHEHHe «ONTHMAJ/bHOTO» XOAa NOPIU-
H Ha 10—159% ¢ yBesJuueHHem AaBJeHHs BO3AyXa Ha | aru.

Ta6auna 3

1 Makcumanptasr sHepPTHS yapa
HapJsenue rosgvxa, |
Tun MoJ0TKa amu
! K2 { %
4 1 1,6 100
BGM R 2,9 137
¢) 2,2 206
4 2.5 100
JIM-608 5 3,5 149
6 4.5 180
l 4 31 100
[1P-20 5 4.4 149
6 5.6 180

Bpemss uHkJa Xoja MOPIIHA KaxJOro MOJIOTKA, TdK XKe Kak H
BeJIMYMHA XOAa, 3aBUCHT OT AaBJeHHS BO3JAyXa ¥ YCHJIHA IOJauH
(puc. b). C yBennueHneM JaBjeHUs] BO3AYyXa YMEHbLIACTCS JIHTENb-
HOCTb OJIHOTO IIMKJIA, a CJIeN0BaTeJ]bHO, yBeJNUUBAETCS U UUCIO YAa-
pos 6ypuabHOro modsiorka. CorsacHo rpa@uky, AJIHTEILHOCTL LMKJIA
xoaa nopimHsa mogorka [IM-508 nouru BABoe IIpeBHIILIAE€T BpeMsi
1Mkaa mMoqaotkos [1P-20 1 BGM. D10 aBaseTcs CJAeACTBHEM pasJiHy-
HONO COOTHOIIIEHHSI KOHCTPYKTHBHBIX Da3MepOB MOJOTKOB (AHaMeTp
H [JUHA LWIHHAPA, Bec mnopiuHs). 3menennwe uucaa ynapos OT-
JAeJbHBIX MOJOTKOB IPU HM3MeHEHHU JaBJeHUS BO3AyXa IPOHUCXOIMT
B CpaBHUTEeJbHO HebogabluioMm auanasoHe — 7 —109% Ha 1 aru. Ilpn
PAacCMOTPEeHHH 32BUCHUMOCTH IJIMTENBHOCTH 1HMK/AA XOAa NOpPUIHA OT
VCHJIMST TIOJaud MOXKHO BBIJEJUTh HECKOJBKO Pas/HYHBbIX Y4acCTKOB,
Ha KOTOPBIX NPOUCXOAUT TO YBeJUUYEHHe, TO IIOHHKEHHe BpeMeHH
uukaa. Paccmorpuwm, Hanpumep, pabotry mosnotka BGM npu nasie-
HMM BO3JyXa B ceTH 6 aru.

[Ipu xoJgocToii paboTe MOJOTKA AJUTENBLHOCTb IUKJA COCTABAfAET
22 mcek, 4TO COOTBETCTBYeT UUCJAY yAapoB MoJoTKa 2730 B MHHYTY.
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[Tpu 6ypenun ¢ ycuiauamu nopaun ao 30 K2 MPOUCXOAHT yBeHYEHHE
BpeMeHd NMKJIa 1o 23,6 mcex (CHHXKeHHe uucjaa ynapos jgo 2540
B MHHYTY) 3a CUeT 3aMelJieHHs OOPaTHOTO XOHa NOPIIHS BCAEACT-
BHE MeHbIIero CXKaTHs NepelHero BO3AyILIHoTo Oydepa U yBeJuue-
HHSL IPHBEJCHHOM MAacChl Bpallalouuxes gacted. B 30He ycusauil no-
Jaud ot 30 10 80 Ke NPOAONKHTENBHOCTh LUK/IA YMEHbIIAETCH AO
21,4 mcex (n=2800 ya/Mun) BCIeACTBHe COKpALIeHUS IJIUHBI XOLa
noputnsA. ConporHpJenHe 0OpPaTHOMY ABHXKEHHIO TMOPLUIHS HDH JAaH-
HBIX PeXHMax OCTaeTcsd CPABHUTEJIbHO HEBLICOKHM, TaK KaK CYIIeCT-
BYeT OTXOJ KOPOHKH OT 3a6osa mmnypa {4, 5]. Ilpu nasnpHeliiiem ygeJit-
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Puc. 5. Mzmellenne 4ucsaa yHAapOB B 3aBHCHMOCTH OT
peskHMOB Oypenus,

YeHHMH YCHJ/UST NMOAAUH BpPeMsl LUHUKJIA HeCKOJLbKO BO3pacTaer 3a CUeT
3aMmeMsleHus1 obpatHoro xona nopinHs. CoxpailleHue JAJHHBI XO4a
MOPUIHSL yIKe HE MOMKCT KOMIEHCUDOBATL IIOTEPU BPEMEHHM 3a cuet
CKOPOCTH JBHKeHU4. [lpuuem OIHOBpEeMEHHO ¢ 3aMe/JIeHHeM JIBUXKC-
HUSl TIOPIIHSA IPU ero OOpaTHOM XO/Je IMPOHCXOLUT CHHXKEHHe CPei-
Hell CKOpOCTH pabouero xXoja BCAEACTBHE COKPAIEHHsT MYTH MOPILHS
3a CYeT TOH YacTH, e OH MMes MaKCHMaJbHYIO CKOPOCTb JBHIKEHMUS .
Haxkoneu, npu ouenb Gosibiuux aJsa mosiora BGM yeuausx nomaui
BHOBb HA0JIONAeTC COKpAILeHHe BPeMEeHM LHKJa BC/JAeACTBHe Mepe-
XOJa MOJIOTKA Ha PeXuM palboThl ¢ OdeHb KODOTKHM XOMOM, Kak
ONUCAHO HAMH BBHILIE.

Y wmogsorka [IM-508 xapaxtep 3aBHCHUMOCTM uHcJIa YAAPOB OT
YCHJIMA TIOAAYU NOAOGEH ONUCAHHOMY, 34 HCKJIIOUEHHEM TIOCJIeLHers
y4acTKa, TakK KaK MOJOTOK He MoxeT paboTath NPH 3aKIUHEHHOM
6ype. las moaotka TIP-20 xapakTepHoO HOCTOSIHHOE CHUZKEHHE AJH-
TeJIbHOCTH LHMKJA C YBeJUUEHUEM YCHJIHS [TOJAuk.

MouinocTtb, pasBuBaeMast VJAAapHBIMH  Y3JaMH MOJGTKOB, H3Me-
HAETCA B 3aBUCHMOCTH OT YCHJIMSI TTOJAUM M JaBJeHHs BO3AyXa Tak
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e KaK M sHeprus yaapa. Ilpy yBeinueHuu yCcHIHS NOJaud IO olpe-
IleJIEeHHOTO 3HAUeHHs yAapHas MOIIHOCTb MOJIOTKAa BO3pacraer, 1O-
CcTHrasi MakCHMyMa NpPH YCHJAHAX IIOJaud, pPaBHBIX OINTHMAaJbHbBIM,
#J1M ‘HeMHOTrO MeHbIMX. Ilpyu majbHelilieM MOBBIIIEHHH YCUJIMH moja-
UM NPOUCXOMUT CHUKEHHe YIapHOH MOIIHCGCTH 3a CUeT yMeHbIIeHHs
sHepruu ymaapa. BequdyuHbl MaxcHMaJbHOH MOILHOCTH HCCJIELyeMblX
MOJIOTKOB TipUBefeHbl B Taba. 1.

MHTepecHo CONOCTABHTH YAapHbIe MOLIHOCTH MOJIOTKOB U MX icO6-
cTBeHHble Beca, B Tabu. 4 NpuBedeHBl 3HAYEHHST OTHOIUEHUH Beca Oy-
PUABHBIX MOJIOTKOB K Pa3BMBAaeMbIM HMH MOIUHOCTSIMH NPU DasJvy-
HOM JaBJeHHH BO3/yXa.

. Tlo panselM, npuBeiennbiM B TabJua. 1 u 4, BUAHO,” YTO MOJIOTOK
[1P-20 o6aanaer HauboJblIell aOCOJIOTHOH H OTHOCUTEJbHOH MOIIL-
HOCTBIO yaapHoro yaja. Ha eaunuily ero MOIMHOCTH IIPHXOJIUTCS B
2,7—2,8 pasa Menblu#l Bec, uem y mojaorka [HM-508, n na 35—709,
MeHBIIKH, yeM y mosotka BGM. Takue OTHOCHTEIBHO BBICOKHE IIO-
kazatean Mmodaotka ITP-20 MOXHO OODBSICHHTD yIAUHLIM BBIGOPOM CO-
OTHOIIEHYS Beca MOPIIHSA, IJUHBL ero XO4a M JHaMerpa LHJIUHApA
(trabn. 2). ¥ monorka BGM nuamerp UMJMHADA TAKOH Xe, KaK H Y
mosotka [1P-20, opHako sHeprus ymapa y Hero HMXKe 3a CUeT Ma-
JIOTO XOJa NOPIIHS, XOTS YUC/IO VAApOB IIOUTH TaKOe Ke BCAeNCTBHE
00JIbIIErO Beca MOPIMHS.

Ta6auuna 4

671'1;omoune peca K yAapHOR MOL[HOCTH ,
T _ Co6GCTREHHBIH | Kela. ¢
HIT MOJIOTKA BCC, K2
4 amu 5 amu 6 amu
TIM-BO8 . . . . . . .. 99.5 33 24 i7
BGM . . . ... ... 18,5 20 13 &.5
InpP-20 . .. . .. . .. 20 12,0 &.5 i 6,0

B coorBercTBUM ¢ H3MEHEHHeM yJAapHOH MOLIHOCTH MOJIOTKOB H3-
MeHSIeTCsL ¥ CKOpOCTh Gypenusi. Xapakrep 3aBHCHMOCTH CKOPOCTH Oy-
peHust OT AaBJeHHsi BO3JAyXa W yCHIAMS NoAayd noapobHO paccmar-
pusaercsa B paborax O. JI. Anumosa u HU. I'. bBacosa [4, 6], B xor0-
PHIX H3YUYEHHI0 3TOH 3aBUCHMOCTH yaeJsercsa OoJibliOe BHHMaHHE.
[To3TOMY MBI Ha HeM He OCTAHABJHBEEMCH.

st onpeje/ieHHs1 SKOHOMUYHOCTH PaboThl OypHJIbHBIX MOJOTKOB
OblJ 3aMepeH pacxoj BO3AyXa B MUHYTY. IIpu Bcex maBJ/IeHHSX B Ce-
TH pacxoj, Bozayxa moJotkom I1P-20 Gosablne, uem mojotkamu BGM
i [TM-508. 2T1o npeBblllleHHe 3aBHUCHT OT BEJHUMH YCHJIHSA TNOJaUH,
TaK KaK H3MeHeHHe pacxo]a BO3/AyXa B 3aBHCHUMOCTH OT YCHJIHS MOJAA-
4y HEPABHOMEDHO IS Pa3/JMUHBIX MOJOTKOB. ¥ MosaoTkoB [IM-508 u
[1P-20 ¢ ysesuueHueM ycHJus nojaun Ha 10 ke pacxonx - Bo3nyxa
pospacraet Juiub Ha 0,03—0,05 m3/mun, yto cocrasiaser 1—2% moJ-
HOTO pacxopa. ¥ Mosorka BGM stoT nokasare/b yBeJHUHBAETCS O
0,1—0,3 m3/mun, uau 3,6—45% wna 10 ke ycunua mnogauu, Ilo-
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3TOMY €CJd TMpPH MaJdbix YCHIMAX Tojaud Mogaotok BGM pac-
XooyeT BO3JyXa MeHblle, uyeMm MoJsoTKH [IM-508 u TIIP-20, ToO
B 30He OOJDBIIMX YCHJAMI MOJAYM €ro pacxoj HaMHOTO OoJblie,
ueM y MoJiorka IIM-508, u papen pacxoay Bosayxa mojoTkoM ITP-20
(puc. 6).

[IoTpebasieMast MOJIOTKAMH MOIIHOCTH H3MEHSIETCH  aHAJOTHUHO
pacxoly BO3AyXa, IO3TOMY INOACYeT NOTPebJaseMOi MOILHOCTH YAO6-
HO NMPOM3BOJAHUTL € IOMOIULIO HOMOIDAMMBL, IIOCTPOEHHOH IO (HOPM\ -
1aM agHabaTHYeCKOro CKAaTHs BO3AyXa B KoMIipeccope [3].

B cOOTBeTCTBHM C M3MEHEHHEM CKOPOCTH OYDEHHS B 34BHCHMO-
CTH OT YCHJMS ITOJa4yd YIeJbHBIH DacXOfi BO3AyXa Ha IOTOHHBLI
) MeTp POOYpPEeHHOro Iy-

g 18 M—‘ pa WMeeT MHHHMYM IIpH
N T ONTHMAJIbHBIX  YCHJIHSIX
g 6 /;/f" nopauu. IIpH otkIOHE-
S o1 HHH OT ONTHUMAaJbLHBIX pe-
N oo™ ,, )
gm - ’KHUMOB  yJIeJbHBIH pac-
S m XOJ BO3JyXa BO3pacra-
< , AT M ITP-20 wme-
12 - eT. MOJIOTOK HMe
S ‘x eT HaUMeHbUIHH yedib-
3 /00 HBIH PacxoJ BO3Ayxa Ha
x I
] MeTp uInypa,  paBHB
S “ /7 - Q
L] — ol %‘M ':‘7.0 14 m3/m. JlJ11 MOJOTKOB
§ amuD A A BGM u [TM-508 w™unn-
< 5 > o___® MaJbHBI yAe/bHBIA pac-
20 40 60 60 100 (20 M40 160 Xom BO3AyXd  COOTBET-
Yeunue nodavu, k2 CTBeHHO paBen I8
Puc. 6. HMamenenne LorpefiIsgeMofi MOULROCTH 22 w3 HA TOTOHHBII MCT]
B 3aBHCHMOCTH OT DCHRHMOL Oypound. umypa.

BeJsinunHa yAeabHOIG
pacxoja OYeHb XOPOIIO JEeMOHCTPUPYET BJHSHUE YCHIHS NMOJAUH Ha
3 (PeXTUBHOCTL PaboThl OYPUABHBIX MOJOTKOB. CJeIyeT OTMeTHTb,
OJIHAKO, YTO C MOMOLUBIO YAEJbHOTO Pacxofa BO3AyXa MBI MOMKeM
OLEeHNBATb CPABHUTEIbHYIO YKOHOMHUHOCTh PABOTHI MOJOTKOB TOJLKO
Mo OXHOH TOpHOII mopoge. B Gosee Ke MIHPOKMX CPABHEHHAX yAOG-
Hee MOJAb30BaThesd KO3((MUIHEHTOM TOJe3HOrO MEHCTBHS MOJOTKOB.
MOACUHUTAHHBIM B COOTBETCTBHH C U3ODaHHON MeTOAHKO [7].

Kosddunuenter nosesnoro neficteus mojotkos 11P-20, BGM i
IIM-508 (puc. 7) U3MEHAIOTCS B 3aBHCHMOCTH OT PEXHMOB GypeHus.
MakcumasbHOrO 3HaYeHHust K. I. J. AOCTHTAeT NPH YCHIHSX OHAul,
6JIM3KHX K onTtuMagsHbiM. Mosorox [TP-20 o6Gaanaer HauGoIbIUHM
K. . A., paBubeiM 14—15%, B 10 BpeMa Kak MogoTku [IM-508 1
BGM uwmetor k. n. x. He Bblme 109.

Bonee Beicokuit K. 1. jg. Mostotka [IP-20 B cpaBHeHMH C K. II. 1.
mosiotkoB TIM-508 1 BGM MoxKHO OGBACHUTL GoJee YAAUHBIM Bbl-
GOpOM ero KOHCTPYKTHBHBIX HapamerpoB. CpaBHHTEJNbHO HHU3KHIL
K. M. 1. MoJotka BGM, umerollero noBBIIIEHHOE UHMCJO YAApOB 34
CUET COKpAIIleHHsT X0/a MOPIUHS, IO HallleMy MHEHHIO, MOXKHO 3Hauil-
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TeJIbHO YBEJHWUHTH MJIH IIyTEM YBeJUUYEHUS JHaMeTPa LUJIHHAPA, HJIH
3a CUeT CHHXKeHUs Beca NMoOpIIHS. B mepBoM ciyuae Oyaer yBesnuyeHa
3HepTHsI yAapa M 4acToTa HX, BO BTODOM — HOBBICHTCSI JIHMIIb YHC-
J0 ynapos. JJ1s noBwllleHusl K. 1. A. MoJotka BGM HeoGxoaumo
TaK¥Ke M3MEHHTb DAacHOJOXKEHHe H Pa3Mephl BEIXJIOITHOTO OKHA IS
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Puc, 7. HMamenenite K. H. . MOJOTKOB B 3aBHCH-
MOCTH OT pexHMOB GypeHH.

ofecneyenuss 6oJlee SKOHOMMYHOH DaGOTHI CHCTeMBI BO3JyXopachpe-
deneHHs.

BbBIBOJ bl

1. B mpouecce uccaefoBaHuss OYpHABHEIX MOJOTKOB [IM-508,
BGM u IIP-20 BpisiBJeH XapakTep U3MeHEHHs OCHOBHBIX ITapaMeTPOB
HX pabouero npolecca B 3aBUCHUMOCTH OT PeXHMOB OGypeHHs] TOPHOH
IIOPOJHL.

2. Ycuiaye nojayyn v AaBJjeHHe BO3AYyXa B CETH SIBISIOTCS BazKHeH-
wuMH GakTopaMH, ONpeAessiIOIUMH apaMeTprel padouero npolecca
OyPHIBHLIX MOJIOTKOB.

3. Ilon60poM COOTBETCTBYIOLMX YCH/AMI MOJAud MOXKHO ofecre-
YUTb TaxkOH pexXuM paboTbl OYPHJIBHOIO MOJOTKA, IPH KOTOPOM M0-
CTUTaeTcsi MakCHMaJbHas yAapHasi MOILHOCTb M HAWJYUIIUH Ko3()-
¢uIHeHT Mmovie3Horo JefcTBUS. YIapHasi MOIUIHOCTb GyPHJIBHBIX MO-
JIOTKOB 3aBHCHUT OT PEXHMMOB MX PAaGOTHl M SABJISETCS ONPEesOIIUM
(haKTOPOM IMOBBIIIEHHST CKOPOCTH OYpeHHUS.

4. loswiieHre ckopocTd OypeHHs] NPH YBEJUUEHHUH YCHJIHS TO-
Jlaun JOCTHTaeTcsl 3a cueT U3MeHeHHs1 pabodero mpolecca MOJOTKA,
BCJIECTBHE Yero: a) YBeJHUHBAETCS UHCJIO XONOB NOPIHHS-YAAPHHU-
Ka, 3aKaHUYHBABILUXCSA yJapoM ero mo Oypy; 0) MOBHILIAETCS IHEp-
THSl MOPUIHA Iepel COyAapeHHeM ero ¢ 6ypoM (3Heprus ynapa);
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B) BO3pacTaeTr K. I.J. Iepefayd 3HeprHH OT mopuuus 6ypy U oT Ov-
pa Ha paspylleHHe TOPHOU NOPOJLL.

5. Bospyxopacnpenesenye KOJbLUEBBIM (DJIAHIEBBIM 30J0THHKCM
ofGecnevynBaerT AOCTATOYHO BLICOKOe HAIOJIHEHHe CXKAaTbIM BO3AYXOM
notoctel 6ypHJABHBIX MOJOTKOB. ¥COBEpPUIEHCTRBOBAHAEC 30J0THHKOBOI
KOpOOKH, OCyLIeCcTBJeHHOe B MosIoTKe BGM nytem JuKBUmalLdH I,e-
JIUKOHIaJbHOT O CTEPIKHS, TOBBIILIAET CTEelleHb HAMOJHEHKS 3ajHeil 1io-
JIOCTH UHUJHHAPA CKATbIM BO3LYXOM.

6. Jly4yliHM cpeau HCOBITAHHBIX THIOB OYPHJIBHBIX MOJIOTKOB C
KOJIbLIEBBIM 30JIOTHHKOM cCJefyeT NPHU3HaTh MoJsoTok [1P-20, ume-
WU OOJMBIIMI K. I. X. M NOKAa3bIBAIOUIHN HaHOOJbIIYIO CKOPOCTD Oy~
peHus.

7. bypuabnpiii mogorox [1P-20 obaapgaer ayuieii TeXHHYeCKOi
XapakTepUCTUKOH B cpaBHeHHH ¢ MoJoTkamu BGM u IIM-508 za
CUeT: a) Jyuulero COOTHOLIEHHS juaMerpa HIUJIHHAPA ¥ JJIHHLI XOTdd
MopirHst; 6) MEHBIIEro YAeJLHOTO Beca MOPIIHS, IPUXOISAULEroCs i
eAMHULY IUVIOILALH ITOJE3HOTO CeUueHHsi LUJAHMHAPA; B) XOPOIICTor
HCTIOJB30BaHHA o0beMa LUAUHApPaA OJarogapsi YMeHbIIEeHHIO BO3AYIL-
HbIX Oydepos.

8. K. m. a. 6ypussnoro mogotka [1P-20 na 60! puitie, yem y Mo-
JgoTka TIM-508, uTo mponopuUHOHAILHO —YBEJHYEHHIO UHCJIa yAapon
IPH OAMHAKOBOU NPUHUHITUAILHOH cXeMe MOJOTKOB.

9. YBeanuenue nuamerpa LUMJIHHADA MOJOTKOB BbI3bIBAET COOT-
BETCTBYIOIlee YBe/JHUEHHE ONTHMAJLHOTO VCHJIHA TNomaaud. Beaepcr-
BHE 3HAUMTEJbHBIX ONTHMAJbHBIX VCHAMH nomauu patota OypHIIbHbI-
mu mosotkamu [IM-508, BGM u IIP-20 Ges mopamoilux npHCIo-
coOseHufi HesxoHoMHuHA. [Last 3PQPEKTHBHOIO HMX  HCIOJIb30BaHHS
HeOOXOAUMO paloTath NPH ONTHMAJBHBIX YCHJIMSIX IOJduH, yKasail-
HBIX B TadJ. .

10. K. n. 1. 6ypHIbHBIX MOJIOTKOB M3MEHSIeTCS B 3aBHCHMOCTH OT
yeuausi nopaud. Makcuma/dbEble 3HAUEHHST K. I, JI. TNOJIYYeHH NpH
YCHJIMSIX TIOAAuH, OJIM3KHX K ONTHMAJbHBIM, H JAAs HAHHOH KOHCTPYK-.
IMH MOJIOTKOB He 3aBHCAT OT JaBJeHUus BO3Ayxa (B Ipegeaax ot
4 no 6 aru).

11, Konctpykunsi mosmotka IIM-508 moxker GbITb yJydmleHa Iy -
TeM: a) COKpaLIleHMsl JJIMHBI IMJIHHAPA 3a CUeT YMEHbLUICHHS MepegHe-
ro ¥ 3ajHero BO3AYLHbIX Oydepos, uro Oyner CnocoOGCTBOBATL YBe-
JIHUEHHUIO YHCIA YAaPOB NPH COXPAHEHHH IHEePIHM eIUHUUHOrO yjaapa:
6) obJserueHuss Beca NOPLIHA, UTO TAKXKe YBEIHUHT YHCAO VIAPOR.

Koncrpykuua mosotka BGM Moxer GblTbh CYILeCTBEHHO yJyuile-
Ha 3a CYeT YMEHbIIEeHHS Beca IOPIIHA U JYULIEr0 PacrnoJioXkeHHs
BO3AYXOIIOABOAAUINX H BBIXJIONHBIX OKOH.
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