NM3BECTHUII

TOMCKOI'O OPAEHA TPYAOBOI'O KPACHOI'O 3HAMEHU
[MO/TUTEXHHUUECKOTI'O MHCTHUTYTA mm. C. M. KHPOBA

Tom 108 HCCJIEAOBAHHE BYPHJIbHBIX MAIIHH 1959

0O KO3®PUILMEHTE MOJIE3HOIO NENCTBHA
MHEBMATUYECKHUX BYPHUJIbHbBIX MOJIOTKOB

O. /. Aaumos, B. P. I'opbyros

Kpurepuem OLIEHKH TEeXHMUYECKHX JAHHBIX ITHEBMATHUECKHX Oy-
PHJBHBIX MOJIOTKOB TpPH NPOBEJEHHH CPABHUTEJbHBIX HCIbITAHHH B
GOJBIIMHCTBE CJaydaeB sipjasieTcst ckopocTb Oypenus. HMuorga mss
B CpaBHEHHSI UCHOJb3YIOT 00-
! ' Ui pacxojJ BO3JyXa IHEB-
MAaTHYECKUM OypHUJAbHBIM
//72 \ MOJIOTKOM H OU€Hb DPEeIKO

\ \ KO3 PUIHEHT MOJIE3HOT O
\ 2L 1 peiicrBusi. [lpu onpepese-

L4 HHM KauecTBa JCKTpHYe-
S CKMX MAalllMH yAAPHOro Jei-
//\Qg CTBHSI, HA00OpPOT, B Iep-
\“3\‘7 BYIO ouepe/lb OINpeIesIsiercs
I™~5 K. pm. a. mamusbl. Conocras-
V/ JIeHUsl K. 1. J. 3JeKTpHue-
CKUX U TMHEBMAaTHUeCKHX Oy-

A A A AN
\/\/ \/ \/ \/ \/ \/ \/\/ \/ \/ \/v pHJIbeIX MOJIOTKOB [IOKa-

‘ ] 2 11O
Puc. 1. Ocuunrnorpamma xona NOPUIHS BRILEGT, O G o

i JaBJeHHs BO3Ayxa B moorke RH-754 3¢ deKkTHBHOCTH HaAaMHOI'G
npu 4 amu. Xyxe asjeKkTpHueckux. [lo-

5TOMY Ha MepPBbIH  B3IJIAL
KaxeTcsi, UTo paboThl MO YCOBEPIIEHCTBOBAHHIO NHEBMATHUECKHX Oy-
PHJIBHBIX MOJIOTKOB JOJIZKHBl ObITb HalpaBJIeHbl HA IOBbIIIEHHE HX
K. 1. 1. OgHako npoBeieHHe YKa3aHHBIX paboT 3dTPYAHEHO B CBSI3H
C TeM, UYTO TPH NPOMBIILIEHHBIX HCIBITAHUSIX HEBO3MOXKHO OIpeje-
JIUTb 3HAUeHHe K. I. Jl. HCHBITBIBAEMBIX MOJIOTKOB. JTO Jlerde ocy-
IILeCTBUTh B J1a6OPATOPHBIX YCJOBHSX.

[Ipn skcnepuMeHTaJbHOM HUCCAefOBaHMM paboyero mpouecca
MHEeBMATHUECKHX OypHJIbHBIX MOJIOTKOB [l] MBI ompemensiiu ux
K. II. I, 0 cJenylolled meronuke. B Jsabopatopuun 1npu OypeHun
FOPHOI MOPOJBI 3aMHUCHIBAJUCH OCUU/IIOTPAMMBl XO/a MOPUIHSI U J1aB-

28

N

[ TR

= (&

—




JIEHHSI BO3JlyXa B MOJOCTSX LUUJIMHAPA. DTO JaeT BO3MOIKHOCTb JI€iKO:
[IOCTPOUTH HMHAMKATOPHBIE JHArpaMMbl B KOOpDJAMHATAX <«JaBJEHHE
BOBJlyXa — XOJ MOPHIHAY» (COKpalleHHO p—S), T. e. AuarpaMMbl 1as-
JIeHHs Mo myTH. TaKue auarpaMMbl IO3BOJSIOT IPOBECTH OGostee TUIy-
OOKOe H3yueHHe KOHCTPYKLHH OYPHUJIbHOTO MOJIOTKA M OLpPeIe]HTh
psi MapaMeTpoB ero pa6odero mpoiecca M, B UaCTHOCTH, MeXaHHUe-
CKOI'0O H UHAMKATOPHOTO K. I. J. MOJIOTKA.

PaccMOTpUM METOJAMKY IIOCTPOeHUsT MU OOpabOTKH AHArpaMm Ha
npumepe nuarpaMMel mosiotka RH-754 npu maBiaenun Bo3ayxa B ce-
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Puc. 2. UnankatopHble AuarpamMmbl MoJjorka RH-754.

TH 4 aru ¥ ONTHMAJbBHOM YCHJIMM MojaayH. JlmarpamMma Xoja mopii-
HS M JaBJeHHs BO3JyXa 1o BpeMeHu (puc. 1) pazbuBasiace Ha psii
MePHOMOB, T'PAHHUIBI KOTOPBIX 0603HAUAJIUCh BEPTUKAJbHBIMHU JIMHHS -
MH. BeqmunHa xoma MOpIIHS, COOTBETCTBYIOUIAS KaxKAOWU M3 IpaHHu-
HbIX JIMHUH, §IBJAsJIach aOCUMCCOH HMHAMKATOPHOH  AUMarpaMMbl, &
JaBJleHHe BO3JyXa B 3aJHed p; U IepenHeld p, MOJOCTAX IUJIUHAPA—
OpJAMHATAMH HHIAMKATOPHOW JAHArPaMMbl COOTBETCTBYIOIIEH IMOJOCTIL
(puc. 2).

[Tnomanp auarpammel p;—S oTpaxKaeT WUHAUKATOPHYIO padoTy
C’KaToro BO3AyXa B 3aJHEH IOJOCTH MOJIOTKA. -

L,=m,F, Ken,
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rjie m; — Maciutad HHAMKATOPHOH AHAarpamMMbl 3aJHell IOJIOCTH,
Kemjcm?;
F; — mjomaab HHIHKATOPHOH AHArpaMMbl 3aHEH ITOOCTH, CMm?.
ITiomans auarpaMMbl p,—S oOTpaXKaer HMHAMKATOPHyIO paboty,
COBEpIIEHHYI0O BO3AyXOM B IepefHeH II0J0CTH IHJIHHApPA

L2 - m2 F2 KZM,
rjge My, Fg — cOOTBETCTBEHHO Maclutad M IJI0ILAJb HHAMUKATOPHOU

JAMarpaMMbl nepeaHell MOJOCTH LMJIMHIDA. _

Cymma L, + L, npeacraBiser co00Ofl HHAUKATOPHYIO paboTy
LIMKJIA.

[To BBIYMC/IEHHOH TAKUM 00PasoM HHIHKATOPHOH paboTe M pacxo-
Jly BO3JyXa OIpejessieTcss K. M. J. MOJIOTKA ¥ OIleHHBAaeTCsi ero pa-
6oumii nuka. Ilpu anaause pabGOTHl TNHEBMATHUECKHX JBUrATeJeH
OOBIYHO ONpPEeNeasIoTC HHAUKATOPHBIH, MeXaHHUeCKHH U 3¢ deKTHB-
HBIH K. 1. 1. [2]. B Halem ciayuae uMeeM HHIMKATOPHBIN K. II. JI.

0y = L1009,
Ly
rae Ly, = %/—3500111 [(%)0'286—— 1] K2M, SHEPrHsi CXKaToro BO3-
\ € 1
Jyxa, norpebisieMoro 3a IHUKJI,
W — pacxon Bo3myxa OYPUIBHBIM MOJIOTKOM, M3/MUH;
n — YUCJO YAApOB MOJIOTKA B MHHYTY;
p1 — JaBJieHHe BO3/lyXa Ha Bcace KOMIIpeccopa;
p» — JaBJeHHe BO3JlyXa B CeTH, QTU.
Mexanuueckuit K. I. J. O6yPUJIBHOTO MOJIOTKA OIpeessiencs OT-
HOILIEHHeM 3SHeprHH yjaapa K MHAMKATOPHOH paboTe LHKJIa

Tvex = ﬁ,‘ 100 % )
L;
XOTsl TaKoe olpeae/eHHe MOXKeT ObIThb MONMYILEHO TOJbKO YCJIOBHO,
TAK KaK SHeprus, UAyllasi Ha moBopor Oypa, TaKxkKe JOJMKHA YUHUTHI-
BaTbCS Kak MoJie3Hasi. B Hamlem c/iaydae oHa He yuTeHa.

O deKTUBHBIN K. T, J. OYPHIBHOIO MOJIOTKA MOXKHO OIpPeLeJUTh
KaK NpoH3BeJleHHe WHIUKATOPHOTO HA MEXaHUUeCKHH K. I. J. HJIH KaK
OTHOILEHHe HEePrHH yaapa K norpeb/seMoil 3a LUK SHEPTHH

= AV
Mo = My Tpwex = 7 -
It

[Tpomomnxass ananus pabGouero npoiiecca MOJOTKOB, Mbl CTPOHJIH
CHJIOBBIE JHArpaMMmbl A5 pabouero u OOPATHOMO XOTOB MOPUIHS.
CujroByio nuarpammy pabouyero xofa CTPOUIH CJAEAYIOIHUM 06pa3oM:
OpJIMHATBHI JAHarpaMMbl p;—S Ha yuactke [—6 (puc. 1—2) yMHO-
JKaJiM Ha I0JIe3HYI0 IJIONLAJAb IIONEPeUuHOTO CeUeHUsT HUJAHHApPA, UTO
onpenessiio MacmTab OCH OPJAMHAT JAJs1 CHJIOBOH AuarpaMMbl pabo-
yero xoja

m,=p, Q kz/desenue,
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raie Q — moJie3Hasi mIOLlaAb MOPIIHS CO CTOPOHBI 30JIOTHHKOBOH KO--
poOKH, cm2.

Macmra6 ocn aelycc ocTaBascss TaKHM Ke, KAK U NIPH MOCTpOe-
HUH MHIMKATOPHBIX JAHArPaMM.

CuJioBasi aumarpaMMa IIOKa3plBaeT XapakTep H3MeHEHUSI CHJIbI,.
JABHXKYIled mopuiedb mo ero nytH. [lias monorka RH-754 npu apas-
JICHHH BO3ayXa 4 aru ¥ ONTHUMAJbHOM YCHJIUHU mogadyu (puc. 3) ABH-
JKylllee NMOPIIeHb yCHJHe IpH pabcueM XoJe IVIaBHO M3MEHSIeTCS OT
150—160 ke B HauaJse xoma go 50—>55 K2 B KOHIe ero, T. e. B MO-
MEeHT coyJapeHuss nopuHs ¢ Oypom. Ha ocHoBaHuM TOro, uto ycH-
Jine TIpUKATUS MOPIUHSI K Oypy B MOMEHT HX COyJapeHus elle J10-
BOJIbHO OO0JIBILIOE, JIETKO OOBSCHUTHL HabJI0laeMOe HAMHU SIBJIEHHE, UTC-
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Puc. 3. Cuaosble amarpammel RH-754.

nopuieHb OypHJABHOTO MOJIOTKA IOCJe yjrapa mo Oypy MpaKTHUeCKn
He OTCKaKMBAeT OT Hero M HAUMHAeT JBMIKEHHe HasaJ Iocje KpaTt-
KOBPDEMEHHOH OCTAHOBKH B KoHILe xofa. [lomoGHoe siBjeHHe HaOJIIO-
naercss ¥ NpH paboTe MOJOTKA ¢ OGOJBIINM JaBJEHUEM BO3JyXa, IIPH-
yeM BeJIMUMHA YCHJIMS, JEHCTBYIOLLEr0 Ha MOpPIIEHb B JIOGOH MOMEHT
ero Xoja, COOTBETCTBEHHO YBeJHUHBAETCSI.

[Lmomanp cuioBoil auarpaMMel pabGoyero xopa orpaxaer pado-
TY, COBEPIIEHHYIO CXKAaThIM BO3JYXOM BO BpeMsi paGouero xojia IOpi-
Hs1. [lo BejaMunHe mOJIe3HOH dYacta 3Toi PaGOTH (SHEPrHH yaapa)

MOXKHO ONpPeJeJHTb MeXaHHUeCKUH KO3(D(HUIHEHT NOJe3HOro JAeHCTBHS
pabouero xoja MOPIIHS

Tivex = éy— 100%,
LP

rae Lp — uHaukatopHas pabota BO3ayxa 1pu paboueM  Xoje-
MOPIUTHA.

IToT K. I. I. OTPaXKaer MeXaHWYecKHe MOTePH SHEPTHH H MOJIKEH
YUUTBIBATLCS TIPH 'ONpEeIeJeHHH 3HePruu yaapa aHaJHTHUECKH HJIH
110 HHAMKATOPHBIM auarpammam. Ilo cumoBoit quarpaMmme Jierko onpe-
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NeIUTh U cpejee JaB/eHHe BO3AyXa IO IYTH IOPIIHSA, HEOOXOAUMOe
JJIST OTIpeJieJIeHus] SHePruy yjaapa pacyerom
Ly 100

QS

rae Q — mIomianb, MONEePeYHOTo CeYeHMst 3aJHed IOJOCTH LHJIHHJ-
pa, cm?;
S — xo/ TOpILIHS, CM.

CusioBast puarpamMma oOpaTHOTO XOAa IOPIIHS MCIOJb30BaJsach
HaMU JUUIsl OTpeJeIeHlst HePruH, Muaylleil Ha NMoBopoT Oypa H CXKa-
THe 3aJHero BO3AylIHOro Oydepa.

Pa6ora, coBeplIeHHAs] CXKATbIM BO3AYXOM IpH oOpaTHOM XoJe
MOPIIHS, NPONOPLUOHAJbHA IIJIOLLAIH Ly. Ita pabora pacxojyet-
csi HA CxKaTHe 3aJHero Bo3aylHoro Gydepa Ly, Ha IpeojpoJieHHe
CHJI TpeHHST W Ha moBopor Oypa. [lpemamosarasi, UTO MeXaHHUECKHH

K. I. J. oOpaTHOrO XOja MNOpIIHS Oy-

a b JIeT TIPUMEPHO paBeH MeXaHHYeCKOMY
m K. 1. J: paboyero Xxoma, MOXKHO BbI-
= - YUCJHUTHL palboTy, 3aTpauyHBaeMylo Ha

- B noBopot Oypa
\ ~

amu,

cp e

Lx w©
/

N ’ ’ ”
~ Lios = Tmex (Lx - Lx) KeM.

o/ BriuucisieHHass Takum oépasiom pa-
N 0oTa MOXKeT CJYKHTb HCXOJHOU Ipe.-
\ MOCBIJIKOH JJ/Is1  OnpejesIeHdus  KpyTsi-
)¢ 1ero momenta Ha Oype. OnHaKo HaM
0 20 Jo He HU3BEeCTeH C JOCTAaTOYHOH TOYHOCTBIO
X080 nopuing, mr K. T. J. TIOBOPOTHOTO ME€XdaHH3Ma, 4YTO
Puc. 4. Cpasuenne pasamunpix SaTPYAHSET IOACUET KPYTALIEro MO-
paGounx umkios Oypuabnoro MeHTa. Ilo 3TOi XKe [IpU4YHHE MBI HeE
MOJIOTKA. BBOAUM pAacXoji HEPrUd Ha MHOBOPOT
oypa B ¢opmyay s ONpeaeeHust

3(p(peKTUBHOr0O K. I. JI. MOJIOTKA.

W3 BrILIEONHUCAHHOI'O CJIEAYET, YTO, NMPUMEHSIsI COOTBETCTBYIOULYIO
METOJUKY HCCJeA0BaHUs, MOXHO NOJYUUTH JaHHBble IJIsl OIpeelie-
HUA Kak o0uiero (3¢ ¢peKTUBHOro), TakK HHAUKATOPHOTO H MeXaHH-
YyeCKOro KO3()(UIHEeHTOB IOJIE3HOTO JeHCTBUS NMHEeBMaTHuecKux Oy-
PHABHBIX MOJIOTKOB.

Kaxk Mb! yKasblBaJu BbIIIE, K. 1. J. COBPEMEHHBIX MHEBMATHYECKHX
OYPUJILHBIX MOJIOTKOB, paBHbIH 8—249,, MHOro HHXKe K. I J. 3J€K-
TPHUYECKUX MOJIOTKOB. PaccMOTpUM BO3MOKHOCTBH NMOBBIIUEHHS K. II. JI.
OypUJIbHBIX MOJOTKOB IyTeM aHaJ/Ju3da HWHAMKATOPHBIX M CHJIOBBIX
nuarpamm moJqotka RH-754-1W.

Ha puc. 4 noxkazanbl AefdCTBUTENbHASI H TeOpeTHUECKHe JUarpaM-
Mbl pabouero xona mopiuHsg. [Ipu cyuiecTBylouieii KOHCTPYKLHUH MO-
JoTKa U paboTe ero Ha JaBJeHUH BO3JAyXa B ceTH 4 aru W ONTHU-
MaJbHOM YCHJIMHM TOJAUM peaJjibHasl guarpamma pabouero xojaa H30-
Opaxaercst uukaoM okld. Tlpu 3ToM 3Heprusi ymapa COCTaBJsieT
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3,1 Kem, wuHAMKaTOopHasi pabora Bo3JAyxXa ImpH paboueM XoJe
L,=3,8 Kem, MexaHWuecKHH K. I J. Nuex = 0,8, WH/AMKATOPHBIH
K. . K. ;= 23,6%', norpebisiemasi oHeprust 3a wuka Ly =16 xem.
Jlais mosaydenusi 60jiee BBICOKOTO K. I JI. MOJIOTKa HEOOXOIUMO [0-
OUTBCS TAKODO ITOJIOXKEHHUSI, UTOOBl BBIXJION BO3JyXa M3 TIOJOCTH MO-
JOTKa TPOUCXOJHJI ¢ MHHHMAJbHO BO3MOXKHBIM JaB/ieHueM [2], T. e.
[OoJIHee MCIIOJIb30BaTh HEPrUI0 CKATOTO BO3JyXd, BIYLIEHHOTO B IH-
qauuap. Mcxoas m3 3toro, HaMu IOCTPOeH LMK abede (puc. 4), npu
KOTOPOM NpeLyCMaTPUBAETCS] OCYILIeCTBJeHHe BIyCKa BO3JyXa B IIO-
JOCTb LMJIMHAPA HAa KOPOTKOM YdYacTKe MYTH MOPIIHS. 3aTeM BIIy-
ULeHHBIH BO3JyX paclIUpsieTcss NOUYTH A0 aTMOC(HepHONo JaBJIeHHS.
[Tpu 3TOM, €CTEeCTBEHHO, COKpAIlaeTCsl pacxoj, BO3JayXa.

B nepsom npuOJMKEHHH MOXHO NPHHSATb, YTo HortpebJseMas 3a
IIWKJL Heprust Oymer '

A . My {91 NN SO
am 32

IIpu 1Ol NOJABEAECHHOH HEPrHH 3a CYeT IIOJHONO pacUIMpeHHs

BOBAYXa B IHMJIMHADE MOJOTKAa MOXKHO IIOJYYHTb SHEPrHio yaapa

’ ’

’
Ay —_ nMex Lp Ke./"t,

rae L; = 3,0 Kem — uHAMKaTOpHAs paboTa MO AuUarpamme;
Mo = 0,8 — Mexanuueckuil K. 1. 1. paGouero xoxa MOJIOTKA
RH-754.

[TomcraBisiss 3HaueHUsI, TTOJYUUM
’
Ay=0,8-3,0=2,4 Kem.

WupukaTtopHblit K. 1. 1. LHKJIA

’

' L 3,0
= —b- =
I, 5,0

= 0,6, uau 60%,.

= S

CaenoBaTesibHO, 32 CUET COKpAIlleHUs BpEMEeHH BIYCKa BO3JlyXa B
MOJIOCTb MOJIOTKA MOXKHO YBEJHUUTH €r0 MHAHKATOPHBIA K. 1. J. 60-
Jee yeM BJBO€, HO IIPU 3TOM HECKOJbKO CHHU3UTCSl SHEPTHsl yaapa H
YHCJI0 yAapoB. OpHeHTHPOBOUHBIH TIOACYET IOKAa3blBAeT, UTO MOH00-
HOe U3MeHeHHe LUKJa MOJIOTKAa IPHUBEAEeT K YMeHbLIEHHIO ero yaap-
HOM MoIIHOCTH Ha 359%. Kpome Toro, cienyer yuecTb, 4T0 KOHCTPYK-
THBHO OCYILLECTBUTb HOBBII LMK (abcde) ropasno CJIOXKHEE, ueM 3TO
OCyIlleCTBJIeHO, Hanpumep, y Mogaotka RH-754. Opnako, ma naiu
B3IJISIA, Haxo OOpaTHTb Cepbe3HOe BHMUMAaHHE HA BCECTOPOHHee H3Y-
YeHHe BO3MOXKHOCTEH H 3KOHOMHUYECKOH I11e1eCO0Opa3HOCTH KOHCTPYH-
poBaHUs OYPUIBHBIX MOJIOTKOB C MOJAOOHBIM IHKJIOM.

OCHOBHBIM MOKa3aTesjeM KauyecTBa PYYHBIX OYPHJIBHBIX MOJIOTKOB
IBJISIETCA yAeJIbHAsi MOIIHOCTb, NPHXOJSIIASCS Ha eIMHHILY ero Beca.
B cBsiI3n ¢ 3TUM INpPU CO3JAHUH PYYHBIX MOJIOTKOB II€DPBOCTENEHHOMH
3ajayeil AOKHO OBbITh MAKCHMaJbHO BO3MOXKHOE YBeJHUYeHHe MOILII-
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