HEKOTOPBIE PE3YJIbTATbl UMCCJELOBAHHS PE)XHMOB
PABOTbl MHEBMATUYECKHUX BYPHJIbHbIX MOJIOTKOB

O. 1. Aauxos, H. I'. bacos, 1. A. Camotiros

B nocnenHue roapl B Halleld cTpaHe W 3a IpaHHLEH CO3J@Hbl HO-
Bbi€ MOJEIH MHEBMATHYECKHX OypPHU/IBHBIX MOJIOTKOB. DOJIBIIHHCTBO
M3 HHX OTHOCHTCS K BBICOKOUACTOTHBIM OypuabHbIM MosoTkam. [lo
CPABHEHHUIO C paHee BbIMYCKAaeMbIMH BBICOKOUACTOTHBIE MOJIOTKH HMe-
I0T MOBBILIEHHYI0 yacToTy ymapoB — jao 3000—3500 vaapoB B MH-
HyTy. IloBbllIeHHe YacTOThl yAApOB NMPU COXpAHEHHH MpPexHeH 3Hep-
THH KaXJOoro yjaapa I[O03BOJSeT YBeJHYHBATb MOIIHOCTb MAIIHHBI.
Oprako, Kak NOKasbiBAlOT HaWK uccaegoBanus [1—4], MouiHocTh
TTHeBMAaTH4YecKoro OypHJIBHOTO MOJIOTKA MOXKEeT OBbITb HCIOJIb30BaHa
HauboJiee uesecoobpa3Ho TOJABKO Npu paboTe ero Ha OmpeieSeHHBIX
pexxumax (npu omnpeneseHHOM YCHJINU TOJAuM, AaBJEHWH BO3ayXa H
np.). Heob6xonqumbix naHHBIX A/8 BbIOOpa TAKUX PEXKUMOB B H3BECT-
HOH HaM JINTepaType He NPUBOLUTCSI.

B cBs3u c 3tum Kadenapoil ropHbIX MAUIMH U PYJHHYHOTO TPaH-
cnopra TOMCKOrO MOJNUTEXHHUUECKOro HHCTHTYTa OBIIN IIPOBE/EHDI
HCMIBITAHUA THEBMATHUECKUX OYPHJBHBIX MOJIOTKOB Da3/jHYHBIX TH-
noB. [nsi ucnbitanus Obld OTOOpPAaHBl MOJIOTKH, MOJIyUHBIIME HaU-
HoJiee BBICOKYIO OLEHKY B OTEUeCTBEHHOH M HHOCTPAHHOU JIMTEpaTy-
pe: BBICOKOYACTOTHBIE pyuHble OypuabHble MosoTku [1P-20, Kpuso-
POXKCKOTO MalIHHOCTpouTeIbHONO 3aBoja; [1P-25, senunrpanckoro
3aBoja «ITueBmaruka»; RH-754, mBenckoit pupmbr «Ataac-/uzenny;
T-10 ¢unasuackoit dupmbl «Tamnenna». Haunbosee pacnpocrpane-
Hbl B OTEUECTBEHHOH TOpPHOH mnpakTuke pyunbie MosaoTku [TM-508,
[TP-35 u kosoHkoBbie MoJ0TKM KILIM-4 (Taba. 1).

Llesbio HCCaEOBAHUS SABJSJIOCH ONpeAeseHHe ONTUMAaJbHBIX pe-
JKUMOB paboThl OYypPHUJbHBIX MOJOTKOB U COOTBETCTBYIOIIUX MM CKO-
pocreil 6ypenuss. Ha ocHOBaHMU MOJYUYEHHBIX 3IKCIIEPHUMEHTAJbHBIX
JIAHHBIX OIIeHHMBAJIACh MPOU3BOAUTEJNBHOCTh U IKOHOMHUUHOCTH MCIIbI-
ThIBaeMbIX MaUIWH.

OntumanbHble peXuMbl GypeHusi ONpeessIuCh:

a) npu OypeHHH TOPHBIX MOPOJ pasauyHoit xpemnoctu (f=6--8
n f=14--18 no mxkaxe npodp. M. M. I1poroassikoHOBA);

6) npu paBJEHHSIX CxkKaToro Bozayxa 4; 5 u 6 aru;

'B) npu OypeHHM pasJUUYHBIM OypOBBIM HMHCTPyMeHTOM (J1HHA
oypa 1—2 m, nuametrp 6ypoBoit kopouku 40 u 46 mn).
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Ta6auuma |

E Texpuuyeckne JAaHHblE DA3MHUHBIX OYPUABLHBLIX MCJIOTKGB
No J‘
n . | HamMenoBaHue nckasartedeii 2 2 2 S .:}; 0
= Q, = g, - o.’ 2
= = o = i = =
1 Bec mMonoTtka, k2 . . .| 29,5 | 28 3900 1204 036" 1226 8 1281
2 | Juamerp nopuwHsa, mnu .| 63,5 | 72 76 76 75 85 100
3 | Xoxa nopwHsi, Mm . . . |5b4—60] 55 75 36 35 33 32
4 | Yucao ypapoB B munyty| 1610 | 1710 | 1500 | 2500 | 2800 | 2850 | 3300
5 | Dueprus ypapa, kem . .| 4,0 5 S 359 4,1 AL ! 4,0
6 | MomHuocTh (ynmapuas), :
® O e e A8 G2 0T $400601. 2,50 8,08 | 2.4
7 | Uucao o6opoTtos Gypa s
MHEBYTY 4 oy e A0 0w USRSl 1507 2007 P 175 1 < 1364 . 150" 1/ 280
8 | Kpyrsamuit momenr, keecs | 135 | 120 | 227 | 150 | 210 | 294 | 235
9 Pacxon Bosnyxa, m3/mu-| 2,85 s B BuEEa6h Al 316 Bl

ITpuMeuyanus. Yucao yzapos, uncao c6oporo 6ypa W pacXoj Bo3ayXa clUpenens-
JAHCh Npu OypeHUH necuanuka (f = 6 — &). Pacxox Bo3gvxa monotkcs RH-754, T-10 u IIP-25
onperensyicsi IpH pa6ore UX ¢ OTAEJbHON MPOAYBKOH mMypa uepes yCcTPoOHCTBO JJisi [POMBIBKH .
TexHuueckHe AaHHbIE MOKasaTesel 3 —9 COOTBETCTBYIOT D= 5 amu.

Mcnpitanusi 6ypuabHBIX MOJOTKOB MPOBOJAUJIKMCH 110 Panee paspa-
6oraHHOi Metoauke [1]. B sabopatopHbIX YCJOBUAX HCCEA0BATUCH
peKHMbl paboTbl MHEBMATHUCCKUX OypPHJAbHBIX MOJOTKOB TOJBKO IpPH
OypeHHH Kpenmkux ropHbix mnoposa (poroBuk [ = 18, caoaucro-aMmpu-
GosioBbli coaner; f= 14--18). Dypenue ropHbBIX TmOpon CpeaHei
KpernocT# mnpoBoanaoch Ha CTenaHOBCKOM KaMEHHOM Kapbepe OJH3
r. Tomcka (mecyanuxk [ = 6--8).

Kak ycranoBieHo psjom pa6or [2, 3], Ha CKOpPOCTE OypeHHs K
YCTOHYUBOCTh paboTnl OYyPUJIRHBIX MOJIOTKOB, MPHU IPOUMX PaBHBIX
VCJIOBUSAX, CYUIECTBEHHOE RBJAHUAHHE OKas3blBaeT YCHUJIHE Mojaqyn Mo-
JIOTKA Ha 3a00d. DTO CBOWCTBEHHO BCEM COBPEMEHHBIM ITHEBMaTHYe-
CKMM OYpPHJIBHBIM MOJIOTKAM M OODBSICHAGTCS TeM, 4YTO B pesyJ/ibTa-
Te€ U3MEHEHUS] YCUJIUS MOJAauu HU3MEHSIIOTCS YCJAOBHA  COyJdapeHus
NoplIHg-yaapHuka ¢ 6ypoM. BceaencrBue atoro uameHsiercs pabounil
npouecc MOJOTKAa M BeJMYHHA MOIIHOCTH, TepejaBaeMasi NOpLIHEeM-
VIapHUKOM OYpPOBOMY HHCTPYMEHTY.

Ilpu cpaBHUTEJNBHG HEOOJBIIMX YCHUJIHAX MOAAYH KOPMYC MOJOT-
Ka OTXOAUT OT orpaHuyuTesbHoro OypTuka Oypa Haszal, B pe3yilb-
TaTe 4Yero CHUXKaercs K. M. J. NCpefayd 3Hepruu viaapa B CHCTEMe
«ropiieHb — 6yp — nopoga» {4]. C yBeauyeHueMm ycusaus M0JAYH
VMeHblIaeTcsl 3a30p MeKAy KoprnycoMm OypHJIBHOTO MOJIOTKA U Orpa-
HHUUYUTEJbHBIM OypTHKOM Oypa, yJydllaercs pexkHuM paboThl MalIHUHBI,
yBeJHYUBAETCs CKopocTb 6ypeHus (puc. 1). Makcumym ckopoctu 6y-
peHHsl COOTBETCTBYET OIpPEAeJeHHOU BeJUWUMHEe YCH/US MOoJauH, KO-
TOpas 3aBHCHT B OCHOBHOM OT THIIA MOJIOTKA U JAABJCHHS CXKATOTO
so3nyxa. JlajspHeillee ype/auyeHHe YCHUJIMH IMOJAYH CHOBA IMPUBOAHT
K YMEHBILIEHHIO CKOPOCTH OypeHus.
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Takum ob6pa3om, ckopocTb OypeHHs NPH H3MCHEHHH YCHUJHs T0-
Jlayn BHayaJle yBEJMUYMBAETCS JO MaKCUMyMa, a 3aTeM yMeHbLIaeT-
cqa. Ilpuyem ymenbmenune ckopoctn Oypenusi MosotkoB [IP-35 u
[TM-508 coBnapaer ¢ yxyauienueMm ux paGoThl (MoJOTKH paboTaiot
c nepe6osimu), B To BpemMs Kak moJsorku [IP-25, IIP-20, T-10,
RH-754, a Takxke n KLIM-4 Ha Takux pexumax paboTaior ycToiuH-
BO. ITO MOXKHO OODBSICHHTH TEM, UTO BBICOKOUACTOTHBIE OVPHJbHBIE
MOJIOTKH, Kak 1 KLIM-4, co3naioT 3HauuTeNbHO GOJBIINE KPYTSLLUI
MOMEHT, He)Kesld OObIUHble PYUYHBIE MOJOTKH.

Pesy/ibTaThl MCHBITAHHH TOKa3alju, 4TO KaueCTBO PYYHBIX MO-
JIOTKOB JOJI’)KHO OLEHMBATHCH HE TOJBKO MO0 MaKCHUMaJibHO BO3MOK-

600, N » i
\ A
] A e
3 / v
s 400 & e -~
ot 30 : - @-7P-35§ =
3 :/ e - /71P-20
§ v -/1P-25"
S 200 O -RH-754 -
© o-7-10
X -KUM-4
_./7 -
e a -/7M-508

do 50 70 30 110 130 150 /170 /90
Younue nodavu , Ke

Puc. 1. 3aBucumocTb cKopoctH Oypenust necuanuka (f==6-= 8) or ycuaus no-
Jlayd TIpH JlaBJieHHH Bo3nyxa 6 amu.

HOM ckopocTH Oypenusi. Heo6XoauMo y4HUTBIBATH BEJHYHHBI YCUJIUM
nojauu, NMPH KOTOPBIX JOCTUTAIOTCH 3TH CKOPOCTH, a TakxKe 006J1acTH
panHoHaJbHBIX ycuaui noxauu. [Tox ob.acTeio pauvoOHANbHBIX YCH-
THH ToJaud TMOJApPa3yMeBaeTCsi WHTEpPBaJ, B KOTOPOM CKOpPocTb Oy-
peHHsi cocTaBJjsieT He MeHee 859, OT MaKCHMMaJbHOH M MOJOTOK pa-
6otaer ycroitunBo (puc. 2).

BbicokouacToTHble THEBMaTu{uecKuHe OypHJbHBIE MOJOTKH THIIA
[1P-25, I1P-20, RH-754 u T-10 upu 6ypeHnu TOpHLIX MOPOJ. CPe-
Heil ¥ BBICOKOH KPENOCTH B 30HAX PALUOHAJIBHBIX YCHUJHHA MOAAYH MO-
ryT obecnedyutb cxkopocTtb Oypenus B 1,26—2,30 pasa GoJjbliyio, yeM
pyuynble OypuabHble MoJoTKu TtHna T[IM-508 u I1P-35 u B 1,06—
1,67 pasa 6GoJabluyio, 4eM KOJIOHKOBble OypHJbHBIE MONOTKH KIIM-4
(raba. 2). HaubGosbline mpeuMyliecTBa BbICOKOYACTOTHBIE OYypHJIb-
Hble MOJIOTKH MMEIOT Npu GypeHHH NOopoJ cpenHeil kpernocTH. B 3THX
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Taomnma 2

OntHMalbHble YCJOBHSA MOJAYH H COOTBETCTBYION[HE HM CKOPOCTH
6ypeHHs TOPHBIX NMOPOJA PA3JHYHON KPenocTu
Tun Jlasue- i & i
6YPHABHOTO Bog:;xa necuyanuk (f=6--8) Cﬂcﬂgﬁgzo(‘;id’lﬂl‘zﬁl";;ﬂ porosuk (f=18)
MONOTKAa amu L2
ycunue CKOpPOCThb ycumane CKOpPOCTh ycumaue CKOpPOCTh
rnojadyu 6ypeHust MOJauH 6ypeHus 1nojauu 6ypeHus
K2 ‘ MM/ MUK K2 MM|MUH Kz MM/ MUH
4 48 190 50 145 45 67
ITM-508 5 58 245 62 175 60 95
6 68 285 v 225 75 275
4 50 175 —_ — — ==
ITP-35 5 60 260 — — — =
6 75 354 — — - —_
4 75 210 s 2 85 145
KIIM-4 5, 100 260 — e 100 215
6 125 390 - — 130 270
4 65 235 — — —_ —
I1P-20 5 80 318 — - - —
6 95 445 — - — —
- 4 70 275 70 205 60 162
RH-754 5 80 375 86 260 80 220
6 90 500 102 335 100 305
4 80 315 — —- 85 240
[1P-25 5 100 405 — —-- 100 330
6 120 520 — — 120 380
4 85 240 90 155 90 180
T-10 5 100 440 120 230 120 300
6 125 660 150 385 140 460

CJyyasix yBeJUHUEHHE CKOPOCTH OYpeHHsI BbICOKOYACTOTHBIMH MOJIOT-
kamu 1no cpaBHeHuio ¢ IIM-508, TIIP-35 u KLUM-4 cooTBeTCTByeT
VBEJHUEHHIO YAAapHBIX MolIHOcTel 3THX MaiwuH (ta6a. 1). [Ipu Oy-
peHMH Kpemnkux ropHbix nopoxa (f= 14--18) BbicokoyacTOTHbIE MC-
JIOTKM HE HMEIOT CYILeCTBEHHOI'o TMPEeBOCXOJACTBA Mepes KOJOHKOBHI-
mMu OypuabHeiMu MoJsotkamu KILIM-4, koropble o6sagaioT MeHbLIEH
MOLHOCTbIO, HO OosblIedl 3Heprueil OTAENbHOro yaapa.
OTmeueHHBIe BbIllle TpeuMyliecTBa OypPUIBHBIX MOJOTKOB C I10-
BBIIIEHHBIM YUCJIOM YAApOB MOTYT OBITH HCIOJb30BAaHbI TOJBKO B
cayyae 3KCIJyaTalMd MallMH TPUH ONTHMAJBHBIX YCHIHSX TOJAYH.
BennunHa onTuMaJsbHBIX YCHJAWH nomauu aas MoJoTtkos TTM-508 u
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[TP-35 npu py=4-6 aru cocraBasier 45—75 ke, a AJisi BbICOKOUA-
CTOTHBIX — 70—150 ke. OGecneuuTb TakKue YCHJAMUS NMoAaud npu Oy- .
PEHHH TOPH3OHTAJBHBIX LIMYPOB «C PYKHU» OyPUJBLUIMK HE MOXKET.
Bypenne BBICOKOUACTOTHBIMH MOJIOTKAMH C YCHJHMSIMH TOAAuH, KO-
TOpble MOXKeT 06GecrneduTb OJUH OypuJIBIIUK 6Ge3 CrelHadbHbIX MpH-
crocobuiennit (25—35 K2), He JaeT HHKAKOro yBeJHUEHHsI CKOPOCTH
Gypenuss no cpaBHenuio ¢ MoJjotkamu [IM-508 u T1P-35 u B 60.1b-
IUMHCTBE CJlyyaeB NPHBOAMT K XyAuwHM pesyabratam (puc. 1). Ta-
KUM 00pasoM, JJIs1 NMOJy4eHHs OT BBICOKOYACTOTHBIX OYpPHUJBHBIX MO-
JOTKOB HauOoJsibluero 3ggexrra HX Ieaecoo0pasHo KCILyaTHPOBATH
TOJIBKO CO CIelHaJbHbI-

MH TIOAAIOMHMH TIpHCIO- 3 297 e

cobiennsiMu  (IHEBMO- § /o\
MoJJepXKKaMH H mojat- Toppl — — % £
yigKaMu) obecneyuBaim- < \

MU HeoOXOAuMOe yCH-
aue noxauu. Kpome To-
ro, ¢ TOYKM 3pEHUSI TH-
THeHBbl TPyAa, 3KCIIyas
TalMsl BBICOKOUACTOTHBIX
OypHJBHBIX = MOJIOTKOB
6e3 NoJawIMUX YCTPOii-
CTB HEIOINyCTHUMa BCJeM-
CTBHE 3HAUUTRJIbHBIX BH- .
: 1 | 1 | \ 1

6pa%n;1;.m P SRS kT SR e R R R

T-10 umeer B 2—2,5 pa- Yeurnue nodavu, ke

3a GoubliHe tkopocTH  Puc. 2. Omnpepenenne  061acTH  PalHOHANbHBIX
GypeHust N0 CpaBHEHHUIO VR e

¢ [IM-508 u TIP-35. Ho

B CHJIy TOrO, 4TO JJIsi NOJIyueHHs BLICOKHX CKopocTeli OypeHusi ero
Hamo MoxaBaTh Ha 3a6oil ¢ ycuauem 90—150 ke oH He MOMKeT GBHITh
¥CIIOIb30BAH KaK pPYYHOi, HecMOTps Ha HeOOJbIIOH BeC MAaLIHHDI
Takue Goabliue ycuaus nojgaud He MOTYT ObITh CO3JaHbl U mpH Oy-
peHHH C NHEeBMOTIOALEPKKH 0e3 aKTHBHONO BMellaTe/bCTBa OypH/ib-
muKa (2]). Kpome Toro, mpu 3ToM He yCTpaHseTcsl BpeJHoe BJHSIHHE
BUOpauuu Ha 310poBbe pabortamilero. [lostomy OypuJsibHBIE MOJIOT-
ku T-10 u um nogoOHBIE HEOOXOAMMO YCTAHABJIWBATH Ha MOAAIOLIUX
VCTPOHCTBAX, HCKJIOYAIOUUX KOHTAKT pabouero ¢ MalIMHOH BO
Bpems OypeHwusl.

BricokoyacToTHble Gypu/bHBIE MOJIOTKH HMeEIOT GoJiee WIHPOKHE
06J1acTH panuoHaAbHBIX ycuauit nmogauu (puc. 3). [losrcemy npu Oy-
PEHHH CO CMeLHAJBHBIX MOJAAIOLIUX YCTPOHCTB OHHM, KAK M MOJIOTKH
KLIM-4, nyxpaiorcsi B CpPaBHUTEJbHO MeHee TOHKOIl peryJHpoBKe
YCUJIHMS MOAAUU. ITO ABJSIETCS ONpeeeHHBIM MPeUMYIecTBOM BHI-
COKOYACTOTHBIX MOJIOTKOB MnepeJ; OOBIYHBIMH.

Ha puc. 3 Buano, urto 06sacTy palUOHAJBHBIX YCUJIHH TOJAAYH
moJ10TKOB 7-10 n KIIM-4 noutu coBnmazaioT, a cpeinne ckopoctu 6y-
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peHusl MepBbIX 3HAUUTEJNBHO BBIIE. ITC Aaj]0 OCHOBaHHE MPEeAnoJa-
rath, yto MoJoTKH Tuna T-10 u RH-754 moryrt ycnemHo NpHMeEHsIThb-
Cl KaK KOJIOHKOBBIE TIpH VCTAHOBKEe HX Ha BHHTOBBIX IIOJAaTYHKAX
tuna KIIM-4. Jlasi mpoBepKH 3TOTO NPEANOJIOXKEHHS ObIM IpOBe-
JIeHBI CllelMaJbHble HCCJe0BaHUs, KOTOPbIe NIOKA3ald, YTo XapakTep
M3MEHEHHS CKOPOCTH OypeHHs B 3aBHCHMOCTH OT YCHJIHg MNoJAauH
OJMHAKOB Kak Npu OYpPeHUU ¢ MOPIIHEBOro, Tak U C BUHTOBOro IO-
natunka. Ho mopiumeBoe noparwuiee ycTpoiicTBo ob6ecneyuBaer 60JIb-
e CKOpPOCTH OypeHwus.

VBesinyeHue CKOPOCTH OypeHusi MecdyaHHKa C MOPIIHEBOro IMHER-
MoIofaTyhKa cocrasJsio aiast mosorka T-10 B cpenuem 33%, a aas
RH-754 — 17%. Moaorok KLIM-4 mpu pabore ¢ BUHTOBBIM IOJAT-

7un bypuns]

Ho20 rmonomy Obnacmu payuoransusix ycunud nodavu
Ka

/1M - 508 %
1p-35 "‘%

/1P-20 C — |
RH = 754 s %
8 M

KUM~Yy 3 |
/7,0‘2‘5' |4 /‘l ///j/iiii |
40 60 80 100 120 770
Ycunue nodaqu, xe
ZZA—4amu - Samu ——6amu

Puc. 3. T'papuk oGnacreil panHOHANBHBIX YCHJIHH MOJAYH NpH
Gypeunu necuaHuka (f=6--8) xoponkoii aAHameTpom 40 M.

YHKOM II0Ka3aJl MEHBIIYIO CKOPOCTb OYpeHHsi NOpoJ cpejHeil Kpero-
ctd, ueM moJsotku T-10 u R-754, paborarouiue ¢ TeM ke INoAaTyH-
koM. Kak u BwIcOKouacroTHbie MoJoTKH, KIIM-4 o6ecneuuBaer
G6apiIre CKOpOCTH OypeHus npu padore ¢ MOPIIHEBHIM MOAATUHKOM,
yeM C BHHTOBBIM. DTO T'OBOPHT O 11e/1ecOOOpPa3HOCTH CO3JAaHUA U BHE-
JDeHHs B NPAKTUKY B NEPBYI0 Ouepe]b MOPIIHEBBIX MOJAaTUHKOB. Ta-
KHe MOJaTYUKKU JOJKHBl obecrieunBaTh OypeHHe ILINypa Ha MOJHYIO
ray6uHy 6e3 mnepecTaHOBKH OypOBOrO MHCTPYMEHTa, 4TO 3HAYUTeNb-
HO CHH3UT BpeMsi Ha BCroMorartesbHble paGOTBl U YBEJHUHUT IIPOH3-
BOJUTEJNBHOCTh OYpHUJBbHBIX pPaboT B LEJIOM.

BunTOBBIE TOJATYMKH B CPAaBHEHHUH C TOPLIHEBBIME 6oJice KOM-
MakTHBI U B psAe caydaeB Gosiee ymaoOHBI B 3kcnayataunu. IToato-
My B JaJjbHelleM HeoOXOAUMO NPOBECTH UX MOAPOOHOe HccaegoBa-
HHE C IeJbl0 nojdopa TaKUX NapaMeTpoB, NPH KOTOPBIX OHH obec-
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neuyuBaJsi Obl CKOPOCTH OypeHHus MOJOTKOB He MEHbIUHE, yeM I[OpILU-
HeBbIe.

[loBbilieHre qaBJeHUS BO3/yXa NPUBOAUT K YBEJUUEHUIO CKOPO-
cTH OypeHus, Ho TOJBKO NMpu paboTe MOJOTKOB Ha ONTHUMAJbHBIX pe-
x)umax (puc. 4). Ilpu ycuausix nojgauu, KOTopble MOMXKET OOECIeuuThb
OypHJBLIMK BPYUYHYIO, pa0doTa BBICOKOUACTOTHBIX MOJIOTKOR Ha [O-
BBILLICHHOM JABJEHUM BO3JyXa B OOJIbIIMHCTBE CJAYyUaeB He jaer yBe-
JuueHus ckopoctu Oypenusi. HaobGopor, 3a cuer Gosiblliero oTXxoja
OypHJILHOTO MOJIOTKA Hasaj npu OOJblleM AaB/JeHHH BO3JlyXa CKO-

= O, 7.)
o
20k 3 7 SR
4 \{Jkgﬁzf(f)
19F & 30 :
A\

&
S
T
N
S

%\QE’?F ) -

Cropocms OypeHus, MM/MuH

Yoenswsrd pacxod Bosdyxa, mYm

2pia 704 G-, =4 amu
b-h,=5amu
o-p =bamu
0% 0 - L
40 60 80 100 120 140

Yecunue nodavu, xz-

\

Puc. 4. 3aBucHMOCTb CKOpPOCTH OypeHMsl M YAeJbHOro pacxoja
BO3yXa OT yCHJHS MojauH NpH OypPeHHH Hecu1HHKa (f=6 8)
vmosotkom [1P-20.

pocTb OypeHHsi YMEHbIIaeTcsl, a 3HauuTeJdbHasi BUOpalus MaUIUHBI H
MOBBILIEHHBIH pacxoj Bosayxa (puc. 4) MpHBOAUT JHIIb K OoJbllel
VTOMJIIEMOCTH pabouuX M K YAOpPOxkKAHUIO OypHJbHBIX paborT.

Hamenenue pnaBJieHdst Bo3jayxa HauboJjiee 3aMeTHO CKa3bIBAETIS
Ha pabore OypuabHOrG MoJoTKa T-10, KOTOpBIH C MOBBILIEHHEM JaB-
JeHust Bo3ayxa oT, 4 no 6 aru yBennuuBaeT CKOpPOCTb OypeHHsI B
1,2—2,5 pasa. Ilpu paBaenuu 4 aru HaunGo.bUIYIO CKOPOCTh GypeHHd
aaror mosotku [1P-25 u RH-754. Ilpu naBnenuu 6 aru ayumue mo-
KazarteJqu umeeT OypuJbHBIH MosoTOK T-10.

[Tepexon nHa paboTy ¢ NMOBBIILICHHBIM JIBJIElIMEM BO3JyXa Mpu OI-
THMaJIbHBIX YCHJIMAX [OAAuM JJI BCeX OYpPH/bHBIX MOJIOTKOB Xapak-
TEePU3YeTCs HEKOTOPBbIM yMEHbLIEHHEM YJAeJbHOr0 pacxojia BO31yXa,
T. e. OoJiee KOHOMHUHOU uX paboroil (puc. H). 1o 0OGDBSCHIETCS
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reM, uTO B 9THX YCJOBHAX CKOPOCTb GypeHHs BO3pacTaer B 60JIb-
meil CTEMeHW, ueM pacxoj] BO3jyXa.

CaMbIM 3KOHOMMYHBIM, KaK 3TO BHAHO M3 pHUC. O, ABJsieTCS oy-
pusbHbiii MosoToK T-10, nmeromuid 6e330/I0THHKOBYIO CXeMy BO3JY-
xopacnpeze/enust. Xopouiue JaHHble [0 YAEIbHOMY pacxoidy BO3-
Ayxa fokasasnH Taxxe Oypuabhbie mosorku ITP-25 u RH-754. Ca-
MBIM HE3KOHOMHUHBIM OKaszaJcs OypuibHblil MosgoTok ITTM-508.

Be/MuMHbl YCHJIMI [10Jaud, COOTBETCTBYIOLIHE  MaKCHMaJbHbIM
fKOpOCTSIM OypeHHsi, BRO3DPACTAlOT  MPONMOPLUHOHAIBHO — yYBEIHUEHHIO
paBjienusi Bozayxa (puc. 6). 3HauuTe/bHO MeHblIee BJIHAHHE HA Be-
JIMYMHY ONTHMAJBHOTO YCHJIMS IOJaud OKasblBaeT KPEernocTb IOpPHOH
nopoabl. Ee BiusfiHMe Ha ONTH-

MaJbHBI® YCHJIUS TOoJaud MOJOT- 160
koB IIM-508, T1P-25 u RH-754 710
He CYILIeCTBEHHO M HECKOJBbKO N
6oJibllIe MPOABJIASTCA Ul MO- X /40
aotkoB T-10 1 KLIM-4 (ta6a.2). 3
S
Ny 2 | S 120 o
T3 i /1P~25
5 y
s 3 R/00 %
S/ 3 RH— 754
X N
3 S 60 i 5
Q"
T ] I 1IM 508
L Q N
R /0 ; S
be N
S X g
TS
SIS &
iy 40
4 J ) 7
Aabnenue bo3lyxa, amu Aabnenue bosdyxa, amu
Puc. 5. 3aBucuMocTh MuHHMa/bHOrO  Puc. 6 3aBHCHMOCTb ONTHMAJBHOTO YCH-
YA€JIbHOTO pacxojaa BOBILYXH OT /€FO JIMSL TMoJa4u OT JAaB/JE€HHSI BO3JAyXa:
AaBJCHHS: A —necuanuk (f=6--8); [ — caoaucTo-ambn-
7 —TIM-508; 2—KLM-4; 3 —I1P-20; 4— 6osoBuiit cnanen (f=14-=18); O —PCroBHK
MP-35; 5—RH-754; 6 —IIP-25; 7—T-10 (f=18).

3a mocJsieHue TOABI B TEXHHUYECKOI Me4YaTH JO0BOJBHHO MHOTO BHY-
MaHHs YAEJIsJIOCh BOIPOCY 3aBUCHMOCTH CKOpPOCTH OypeHHsi OoT jaHa-
merpa wmmypa. B onyGJMKOBAHHBIX TEOpPETHUECKHX M 3IKCIepUMeH-
TaJIbHBIX HCCJEIOBAHHMAX 10 3TOMY BOIPOCY BCTpeuyaercss psi Mpo-
THBOpeyuit [6]. dTH npoTHBOpeurs, MO HalIEeMy MHEHHIO, 0ObSCHS-
IOTCS TE€M, YTO pPa3/HuYHBbIE HCCJEJOBATeNU HCHBITBIBAJAM OYypOBOH
MHCTPYMEHT MPH HCMOJb30BAHUU PA3JIHUHBIX OyPHJBHBIX MOJIOTKOB,
a rocJjeaHUe, B CBOIO ouepeab, paGoTanu NPH PasJiHUHBIX YCHIHSX
nogauu. Exgunoii mMetonuku ucnbitanus GypoBOro HHCTPyMeHTa st
CYPWJIBHBIX MOJIOTKOB I[I0KAa HE CYILECTBYET.

YunteiBass HeoOXOAMMOCTb PEHIEHHS] BOMPOCA O 2aBUCHMOCTH CKO-
poctu OypeHus or guamerpa OypoOBOHl KOPOHKH, MKl IIPOBEJIH COOT-
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Hayyno-rexnunecrasn |
bwe anovega TN ?

igefE?TBymm'-mc@gz%oBaHnﬂ. JIast pyuHBIX GYPHIBHBIX MOJOTKOB (B
TOM YHCJIE ¥ BBICOKOYACTOTHBIX) HCCJIEAO0BAJICS BONPOC 00 M3MEHEeHHH
CKOpPOCTH OypeHHsi NpH yMeHbIUeHHH JuaMeTpa KOPOHKH oT 46 10
40 mm, a paa koaoukoBeix (tuma KIIM-4) —B cayuae OypeHus
mwnypos auamerpom ot 40 no 80 mam.

B Taba. 3 mpuBeneHbl ckopoctu Gypenusi necuanuka (f=6—8)
OJIHO/LOJIOTYATEIME KOpoHKamu auamerpom 40 u 46 mm, COOTBETCT-

BYlOIH,He OIITUMAJIbHBIM y*CI/IJII/IHM IIogayu.
Tacanmat s

CKOpOCTL GypeHusi IPH PA3JHUHBIX JABJCHHSIX BO3AYXa

Tun %;‘}’)’gﬁgg 4 amu 5 amu 6 amu R

6y pPHJIBHOTO KOPOHKH
MOJIOTKA MM

MM/ MUH % MM[MUH % MM/ MUH %
46 160 100 | 260 100 | 32 100
TM-508 40 940 150 315 191 450 140
46 975 100 | 370 100 500 100
RH-754 40 490 153 460 193 550 110
s 46 940 100 | 440 100 | 600 100
40 430 180 | 550 195 850 14]
46 995 100 | 260 100 | 400 100
KIM-4 40 268 120 390 150 575 143

U3 Tabs. 3 caemyer, uyTo C yMeHbLIEHHEM JuaMeTpa OIHOLOJOT-
yaToi KOpoHKH C¢ 46 mo 40 mm ckopocTu OypeHus yBEJHUHWBAIOTCS Ha
10—809,' B 3aBUCHMOCTH OT THIa MOJIOTKa M JAaBJEHHA BO3AyXd.
Hau6osbiiee yBeauueHHe CKOpOCTH OypeHHsi C yMeHbIIeHHeM JHa-
MeTpa KOPOHKH HabJiofaeTcss npu HaBjeHuu Bo3ayxa 4 aru.

HccnenoBanust 6ypennst mnypoe guamerpom ot 40 go 80 mm Mo-
gorkamu tuna KILIM-4 nokasasnau, 4To NnpU ONTHMAJbLHBIX YCHJIHSX
noja4u CKOPOCTH OypeHHs] PasJUYHBIX TOPHBIX MOPOJ B OCHOBHOM
H3MeHSIoTCa 00paTHO NPONOPIMOHANBHO KBajpaTy AuaMerpa Iimypa
(puc. 7). Hexkoropble OTK/JIOHEHHS OT yKa3aHHOH 3aBHCUMOCTH, BH-
JUMO, OODBSICHAIOTCS CKAYKOOOPA3HBIM XapakTepoM paspylieHHs
FOPHOU TIOPOABI M CKAuKOOOPAa3HBIM H3MeHeHHeM O0BbeMHOH paboThi
paspyuenus [7]. .

B ycioBusix Kapbepa mHcCJenOBajach 3aBHCHUMOCTb CKOpocTu OY-
PEeHHSI OT YCHJIUSA MIOJAyd IpPH yJaajeHuu OypoBOH MeJsiouM U3 IINypa
NPOAYyBKOH U TNPOMBIBKOH. MccaemoBaHusi mokasaJjd, 4To Xapakrep
U3MEeHEeHHs] CKOPOCTH OypeHusl, a Tak:Ke aOCOJIIOTHbIe BeJUUYMHBI MaK-
CHMaJIbHBIX CKOpOCTeli OypeHHs M COOTBETCTBYIOIIHWX MM YCHJAHH IO-
Jlaydl OJMHAKOBBI KaK NpPU OYPEHHUH C MPOIYBKOU, TaKk M C MPOMBIB-
Koii. OTcroa MOXKHO cJesnaTh 3akKJ/IoueHHe, 4To yjajieHue GypoBOil
MEJIOYH M3 ILINypa NMPOMBIBKOH He yXyJIlaeT mpolrecca GypeHus, ec-
Ju OypuJbHas MalluHa paboTaeT IpPU ONTHMAJbHOM YCHJIMH MOAA-
4H, a B ILINYp IOAARTCS ONTHUMAJIbHOE KOJHUecTBO BOAbL. Onrumalsb-
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HOe KOJMYEeCTBO BOJbI 34BUCHT OT THUHA OYPHJbHOH MalllHHBl U OT
(pHM3UKO-MeXaHHYeCKUX CBOWCTB TropHOH Topodbl. Tak, Hampumep,
MaKCHMaJbHas CKOpocTh GypeHusi mecyanuka (f= 6--8) mosoTKOM
[1P-25 mocruraJjiach NMpH pacxofe BOAbI Ha IEHTPAJBbHYIO NPOMBIBKY
3 2 B MuHyry. KoHCTpyKuuMsi MoJIOTKa ofOecreurBaeT 3TOT Pacxon
Npu JaBJeHUH NOABOAMMONH BoAbl 1 aru.

3aBHCUMOCTb CKODOCTH OypeHHsi OT YCHJIHs nojadu npu OypeHuH
HHCXOASIIMX LIMYPOB HMMEET TOT »Ke XapakTep, 4To W Npu OypeHHH

X 40 FOPUROHTAJBHBIX  ILUIYPOB.
N o—/lo AR Cyxaroby Besnuuna OITEMAJIbHBIX
YCHJIMH TOJAyu KakK [pi

M

y &
t -— 177 /

E‘/ZO R H 5;,5;,’3;“’;;’; ,g”é’zg,iu OypeHHd TOPU3OHTAJbHBIX,
N TaK ¥ BepPTHKAJbHBIX Y-
3 poB ¢ yuerom Beca Oy-
/00 \ PUJIBHBIX MAIIHH TPHMEPHO
2 ONJIHAKOBBI, a CKOPOCTH
§ \ OypeHuss HUCXOMSAIIMX IIy-
G- poB B cpeaHemM Ha 26—
S B\ 309 MeHblIe, yeM TOpH-
S 60 30HTAJbHBIX. IDTO MOXKHO
pS Y OOBSICHUTE TeM, YTO IpH’
S Mot OypeHnu BePTHKAJbHbIX
§ 4o ‘\E HUCXOASIIUX UINYPOB Oypo-
g ) Basi MeJoub Xyxe yaa-
< JasieTrcsi or 3a6osi mmypa u

050 60 70 80 9o Oouiblliasi 4acTb yAapHOH

4uamemp KopoHky, MM MOILIHOCTH MOJIOTKa 3aTpa-

Puc. 7. 3aBHCHMOCTb CKOPOCTH GypeHHS AHBaged. s e o RINDUIROE

OT JHaMeTpa KOPOHKH. npobsenne ee. Takum 06-

pasomMm, 51 ofecnedeHus

BBICOKHX CKOpOCTeil OypeHus HHCXOASLIMX ILIMypoB Heo6xoxumo 060-
Jiee HHTEHCHBHOE yJajeHue OypoBOH MeJouH.

Ha ocHoBaHuM ncciefoBaHUsi PeXXUMOB PaGOThl GYPHJILHBIX MO-
JOTKOB B J1a60pPaTOPHBIX M NPOU3BOACTBEHHBIX YCJIOBHSIX MOXKHO CIe-
J]JaTh 3aKJIIOYeHHe, 4YTO BBICOKOUACTOTHble OYypUJIbHBIE MOJIOTKH TH-
na [TP-25, TIP-20, RH-754 n T-10 npu OnTHMaJbHBIX YCHJIHAX I10-
Aayd MOryT obecrneduTb ckopoctH Oypeuust B 1,5—2,5 pasa GoJb-
mue no cpaBHeHuo ¢ Mosorkamu I1P-35; u TIM-508 u me ycrymaror
Mo CKOPOCTH OypeHHsi KOJOHKOBbIM MoJoTkam KIIM-4. Ho, kak 3TO
OBLIO OTMEYEHO BHIIIE, OHM HE MOTYT NPUMEHSThCS KakK pydHble He-
CMOTpPsi Ha uX HeOoJblIoi Bec. Ilpm sKcmulyartamuu 3TH  MOJIOTKH
JOJIZKHBl yCTAaHABJIMBATbCS Ha CIEHHAJIbHBIX 0] IepPKUBAIOILE-TIO-
Jaomux npucrnocobsennsix. bypuabHele MosoTkn  Ttuna IIP-20 u
RH-754 nauGosee mesnecoo6pasHo HCIHOJB30BATH  JJIs Oypenus ¢
MHEeBMONOAAEPKEK, a MoJoTKH THna T-10 ans Gypenus ¢ momaTun-
KOB, YKPEIJIEHHBIX Ha IMOTPY30YHONH MallluHe WJIH OYPOBOH TeJsleiKKe
IIpDH MOMOILM MAaHHIYJISATOPOB.

TIposenennble uccnefoOBaHUS NOKA3ajH, 4TO 3IKCIJAyaTalus Kak
OGBIYHBIX, TaK U BBICOKOYACTOTHBIX MOJIOTKOB IIPH JABJEHHH BO3.IY-
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xa b; 6 aru 6yjer ilejiecoobpasHa JHIIb B TOM cjydade, eC/id OHH
OYAyT CHAGXKEeHbl COOTBETCTBYIOLUIMMH MOAAIOUIMMH MPUCTIOCOONEHH -
Mu. I1pH CO3[aHHN BBICOKOUACTOTHBIX GYPHJBHBIX MOJIOTKOB JJisi OY-
peHHsl TOPHBIX TOPOJ BHICOKOH KDENOCTH, HampuMep JJisi YCJOBHIl
pyaunkoB ['opuoit Illopun, moMeMo yBeJHYEHHs 4acCTOTBI yAapoB 10
3000—3500 B MuHYTY, HEOOXONMMO YBEJHYHTb SHEPTUI0 KaxKAOro
ypapa jo 6—7 kem npotuB 3,5—5,0 Kem B BBICOKOUACTOTHBIX MOJIOT-
Kax CyHIecTBYIOIIMX THUMOB. I/l yMeHbIIEHHs BPEeMeHH BCIOMOra-
TeJbHBIX pPaboT Mojarollie MeXaHH3Mbl MOIIHBIX BBICOKOYaCTOTHBIX
MOJIOTKOB JIOJIKHBI OBITH JJIHHHOXOJOBBIMH, T. €. HMETb BEJIHYUHY
Mojlayy, paBHYIO TJyOMHE WINypa, ¥ yCTaHaBJHMBATBbCH NPH IOMOIILH
MAHHIYJASTOPOB HA MOrPY30YHBIX MallWHAX HJIH OYpPOBBIX TeJeKKax.

CkopocTe OypeHHsi, KOTOPYI0 MOTyT 00eCHeyHBaTb MOJIOTKH IPH
paGoTe Ha ONTHMAaJibHBIX peXHUMAX, elle He IOJHOCThbIO XapakTepH-
3yeT HMX MPOH3BOJUTE]bHOCTb. 1Ipou3BOAUTENBHOCTL OYpUABHOW Ma-
ILHHBL ONPEAe/seTCs] KOJHUECTBOM IOTOHHBIX METPOB Iumypa, npooy-
PEHHBIX B TeueHHe CMeHbI. [Ipou3BOAUTENBHOCTD OypHJIBILHKA B CBOIO
ouepe/lb 3aBHCHUT OT KOJHYECTBAa OOC/YKMBAaeMblXx UM MalluH. B CcBd-
34U C 3THM HaMH OBLI MPOBEJEH pacueT NMPOU3BOAUTENBbHOCTH OYpHJIb-
HBIX MOJIOTKOB C Y4Y€TOM BO3MOXKHBIX CIIOCOOOB yCTAHOBKM HX B 3a-
6oe. Jlsisi cpaBHeHHS (PACCMOTPEHbBI TPA BapuaHTa OYpPHJBHBIX pa-
GoT: OypeHHe C pyKu, OypeHHE C NHEBMONOAJepxeK U OypeHHe ¢
JUIMHHOXO/IOBBIX TMOJATUMKOB, YCTAHOBJEHHBIX NPU NOMOILM MaHHUILY-
JSATOPOB Ha TOrpy304yHBIX MamuHaX. OcrajbHble paGoThl NMPOXOjye-
CKOrO ILHMKJa [ BCeX BapHAaHTOB MPHUHSATH ONHHAKOBHL. Pacuefw
ObLIM BBIMOJHEHBI /11 MPOBEAEHHUs] OJHOIYTEBOTO KBepluJsara Ipi
oMol OypoOB3pPBIBHBIX PabOT MpH CJAEAYIOUIUX YCJOBHUAX: CEUEHHS
KBepuwiara B ceery 4,5 m? u B npoxoake 6,8 m?; kpenJieHue BbIpa-
O0TKM JepeBOM; IIaxTa, onacHas IO rasy; HOpOAbl, lepeceKaeMmbie
KBEpIIJIaroM, UMeloT KpenocThb [=6--8; 3a KaxIblii LUKJI OypUTCH
20 mnypos; assi mwiaypoB B cpeaHeMm 1,8 m; Ko3(p(ULUUEHT HUCIONB30-
Banusi mmnypos 0,85; B 3a6oe oqHOBpPeMeHHO paboTalOT ABe GYPHUJb-
Hble MaluHbl. Bce pabGoThl MpoXOJUecKOro LHK/A OCYIIeCTBJSIIOTCS
KoMIJIeKcHOH Opurajnoil u3s 12 uvesosek. PaGora Bemercsi B Tpu cMme-
HBI, TIPM HeNpephiBHOH Henese. IIpuHATO, yTO KOMIJIEKCHass HoOpMa
BoinoJHsgercs Ha 1009%. CrommocTe mnpoxomueckux paboT BO BCeX
BapuaHTax IojcuuTana 0e3 yuyera HaKJ/aJHBIX PacXoO0B.

ITpu Oypennn mmnypoB OypU/IBHBIMH MOJIOTKAMH C PyKH OpraHH-
sanus Oypu/bHBIX paboT Oblia npHHATA Haubosee pacnpocTpaHeH-
Hagd B Hacrosilee Bpems B Kysbacce. Dypenue B 3a6oe Bemercs
AByMsi OYPUIbHBIMH MalIMHAMU, KOTOpBle 00CIYyKHBAIOT YeThIpEe Mpo-
xopuuka. Ilpn 6ypenun mnypoB OypHJIBHBIMH MOJIOTKAMH C HMHEBMO-
NoAAepkKeK (BTOpPOH BapHaHT) MNPHHATO, YTO KaxKJAblH MOJOTOK 00-
CJIy2KMBAeT OJUH TNPOXOAYMK. B cayuae GypeHust GYpUJIBHEIMH MO-
JIOTKaMH C JJIMHHOXOJMOBBIX IOJATYMKOB (TpeTHil BapuaHT) B 3aboe
HAaXo[AATCS JBa OYDPHUJIbHBIX MOJIOTKA, KOTOPBIE OOCJYXKHBAIOTCS OJ-
HAM pabouum. Pesy/braThl TeXHHKO-3KOHOMHYECKOTO pacyera IpH-
BeJleHBl B TalJ. 4.
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ITokasartenH 1o NPOXOAKe KBeplULIar

OM-506
HaunMeHopaHue S,ﬁ)e& 6ypeHHe ¢ IHEBMOIOJA- 6ypeHne ¢ AJUHHOXO- g);‘geé 6yp
rnokKasaresieft PYKH HACpPIKeK AOBbBIM MOJATYHKOM DPYKH 110,
r=4 p=4 | p=5| p=6 | p=4 | p=5| p=6 | p=4 | p=4
amu amu amua amu amu amu amu amu amu
Mpoponxurens-
HOCTb  TPOXOA-
YEeCKOro I1HKJIa,
o B RIS b 8,06| 6,55 6,29/ 6,04] 5,39 5,28/ 5,10 7,61| 6,0
B tom uncae Gype-
HHe, uUac. , . . 3,94 3,83 3,34l 2,8 3,04/ 2,68 2,35 3,00 2,9
ITpousBoputennb-
HOCTb Oy pHJIbLILH-
Ka, Uy poMeTPoRn
B CMBRY & ..« iuqd 5192} 43;0.1:00,6 1.64,0 11120 1131 187,80 1. 25, 8.4 615
HRonaaonmenb-
HocTb Ha | Oy-
pPHJLHbBIH  MOJIO-
TOK, UINypOMe- '
TPOB B CMEeHY 38,4 | 43,0 | 51,6 | 64,0 | 56,0 | 65,5 | 78,5 | 51,6 | 61,5
[TpouzBouTE 1B-
HOCTb IPOXOJUH-
Ka, no2. m B cCMe- ;
By S 0,36| 0,47 0,49} 0,51} 0,57, :0,58] 0,59 0,40, 0,50
CkopocTb npoBeje-
HHA KBepiuiara,
noz. m B mecqay . | 129 169 L TB 18R 7 2Db 1208 a2l 145 |18
CroumMocTh MpoOBe-
aeHusi 1 noz. M
Kpepuiara, py6. | 254 226 - 1222 A21¢: 1200, . (207 j205 - 1241 217
B tom uncuae:
[To 3apaGoTHoIi :
HRGTE 5y iy 103 77,6 1.73,6'1:69,9 { 63,1 1 62,1 160,61 90,6 70.7
[To pacxopy kopo- |
HOK2 7% s dois .| 10,8 10,8 | 10,8} 10,8 | 10,8 | 10,8 | 10,8 | 10,8 | 10,8
[To pacxoay 3Hep-
PHR N 9,66| 8,66 8,38 7,68/ 6,82 6,55/ 6,01 8,55 7,23
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Ta6bauna 4

pH 6YpPEHUH PA3THUHBIME 6YPHIALHBIME MOJOTKAMH

RH-754 T-10
6ype-
M€ C THeBMO- | 6ypeHHe C AMHHHOXO- | puo . | GypeHue ¢ MHEBMONOJA- | 6ypeHHE C AJIHHHOXO-
2pKeK ; JOBBIM NMOJAaTYHKOM DYKH AepxKeK JIOBBIM TIOJATYHK OM

p=5 p=6 p=4 p=5 pP=6 pP=4 p=4 pP=5 p—6 pP=4 p=5 pP=6
amu amu amu amu amu amu amu amu amu amu amu

6,03 5,94 5,22| 5,20, 5,16{ 7,81 6,07| 5,94| 5,77 5,21} 5,61] 5,11

2/83f 2,65 2,42| 2,341 2,22 3,20 2,92| 2,65 2,32{  2,38; 2,29 1,08

64,5 | 71,0 |151] 158 (170 24,1 | 62,0 | 71,0 | 87,0 {154 |170 |200

64,5 | 71,0 | 75,5 | 79,0 | 85,5 | 48,2 | 62,0 | 71,0 | 87,0 | 77,0 | 85,0 |100

0,51} 0,52 0,59/ 0,59; 0,59 0,39] 0,50 0,52| 0,53 0,59 0,59 0,60

183 1186 (211 212 1214 141 181 186  |191 212 108 1216

l§

it - 4216 1205, 112057 1206 245 218 215 (213 |206 204 (204

69,8 | 68,4 | 60,9 | 60,6 | 60,0 | 93,0 | 70,4 | 68,4 | 65,8 | 60,6 | 60,0 | 59,4
10,8 | 10,8 | 10,8 } 10,8 | 10,8 | 10,8 | 10,8 | 10,8 | 10,8 ] 10,8 | 10,8 | 10,8

7,84 8,40 5,74/ 6,05 6,41) 10,4 | 8,06| 7,40, 7,48/ 6,26 5,82 5,7
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Ha ocHoBe TeXHMKO-3KOHOMHYECKOTo CpaBHeHHSI paboThl OypHJb-
HBIX MOJIOTKOB H CIIOCOGOB HMX YCTAHOBKH MOXKHO CH€/NaTb CJAeNyI0-
M€ BBIBOJBI:

1. HauGospiyio npoOU3BOJUTENBHOCT MOXKET HMeTh OypuibHafd
MallMHA, Co3JaHHas Ha 6as3e BBICOKOYACTOTHOTO MoJotka T-10,
YCTaHOBJIEHHOI'O Ha JIJIMHHOXOZOBOM mnojatyuke. Ilpm 3tom mnpowus-
BOJMTEJBHOCTh MAILIMEBI MOXKeT ObITb yBeJHYeHa B 2 pasa 1o cpas-
HEHPIO ¢ PyYHBIMU OypusbHbBIMH MosoTKamu IIM-508 (npu paGore ¢
PYKH) .

2. Ha npousBogure/sbHOCTE OypUABHBIX paboT 6oJblioe BJUSHHE
CKasbiBaeT NpuMeHeHue OoJiee COBEPIIEHHBIX MOAACPIKUBAIOUINX MPH-
criocoOJIeHnH, yeM TMOBBLIIIEHHe JaBJieHuss Bo3ayxa ¢ 4 no 6 aru.
IKCIIyaTaldsi BhICOKOUACTOTHBIX MOJIOTKOB C JJIHHHOXOJOBBIMHU T10-
JaTYHKaMH I03BOJIsIeT YMEHBIINTb BPEeMsi BCIOMOTAaTeJbHBLIX paboT
¥ OCYIIeCTBUTb OOCJyKMBaHUe ABYX OYpHJbHBIX MAIIWH OJHUM pa-
6ouuM. B pesysbraTe 3TOr0 yBEJHUUBAETCS IPOHU3BOJUTENBHOCTE OY-
puabiuka B 7—10 pa3 no cpaBHeHHIO ¢ OypeHHeM BPYYHYIO MOJIOT-
xom [TM-508.

3. IlpumeHenue BBICOKOYACTOTHBIX OYpPUJBHBIX MOJIOTKOB THIA
[TP-25 nan RH-754, ycraHOB/JIEHHBIX HA THEBMOIOMIEPIKKAX, MOXKeT
COKPATUTb NPOJOMKUTENbHOCTb NMPOXOAUECKOr0 LHUKJIA MO CPaABHEHHIO
¢ obypuBanueM Oypu/ibHBIMH MoJsioTKaMu tuna [IM-508 Bpyunyio Ha
30%. Ilpu 6ypenun mosorkamu THna T1-10 ¢ JAJIAHHOXOAOBOTO IO-
AaTyuKa MPOAOJIKHUTEJIBHOCTb IPOXOJYECKOr0 IMKJIa COKpallaercs: Ha
40%'. Dtor apdekr Oyner Gosee 3HAUHTEJNbHBIM TMpH OOJbLIEH Kpe-
MOCTU TOPHBIX MOpoJ, GoJblieM o6beMe OypHJIbHBIX paGoT H OoJsee
COBEpIIEHHOH TEeXHUKe BBHIMOJHEHHS OCTaJbHBIX ONepaluii MpoXoj-
4eCKOro IIHKJIA.

4. Croumoctb npoBeneHus | noe. m ojHONyTeBOro XBeplljara
NPU NPHUMEHEHHUH BBICOKOYACTOTHBIX MCJIOTKOB M COOTBETCTBYIOHIHX
NOoJAKIIUX MpPUCIOCOONeHHI MoxKeT ObTh yMeHbuieHa Ha 30—
50 pyo6.

5. TlpumeHeHHEe BBICOKOUACTOTHBIX OYPUJBHBIX MOJIOTKOB, IJIMH-
HOXCJOBBIX IOJATUMKOB M MOBBILIEHHE JaBJeHHUsT BoO3ayxa ¢ 4 10
6 aru cHumxkaer cTouMocThb 1 noe. m xBepuwiara 1o pacxody 3Hep-
run. [IpuyemM croMMOCTb KBepIujara mo pacxXojay SHEPrud COCTaBJsSeT
'/10 yacTb pacxonoB no 3apaboTHOI I/1aTe W MeHbIe CTOUMOCTH Oy-
pPOBOrO0 HMHCTPYMEHTA.
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34 [18—20 ch. 2 — puarpavmma KosieOaHHi
; KOpIyca MOJIOTKa; 3—/Ha-
rpaMma  yrJoBOro nepeme-
menus 6ypa; 4—auarpam-
Ma JaBJeHHs BO3JiyXa B
3ajJiHell NOJOCTH HHUJMHJpa
MOJIOTKA; I -— auarpamma
JlaBJIeHHs B riepeJiHed Io-
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35 | cn. Scerving Stiense Serving Sciengg Pej.
46 | 14 cH. H3MEeHEHHSI M3MeHEeHHH Tun.
90—91|Puc. 7u 8| nomeHATb MecTaMH, COXPAaHHB Ha MecTe MOAPHCY-
HOYHBIE NOAINHCH ABT.
97 10 cH. OypPHJIBHOTO MOJIOTKA ABTONOJAaTUHKA »
107 | 2—3 cH. OCTaHOBKH OCTaHOBKOH »
156 2 CB. [10BEP XHOCTeH IIOBEPXHOCTHOH Kopp.
166 | 14 cn. pa3bypeHHbIM npoOypeHHbIM ABr.
179 9 cB. KHHETHUECK VIO KHHEMATHUeCK Y10 Kopp.
189 5 CB. (59—200 mm) (50—200. a) »
192 10 cH. pPaCIIHPUTCS pacUIHpHTe s Tum.
197 i cB. KHHETHKH KHHEeMaTHKH Kopp.
198 | 3—6 cB. CTpPoKy HSITYIO YHTaTh MOCJ€ BTOPOH CTPOKH Tun.
199 14 cH. KHHETHKH KWHEeMaTHKH ABT.
212 12 ¢B. JI. b. JleBenmoH JI. B. JleBencon ABT.
219 3 cH. A=a+h. . .+h |A=a+h. . .4k (1f)] Kopp.
o \2 o \2
223 3 CB. — (30——) + 5 — 30 (-——) + 5 Tun.
(1)0 wo
224 |19—20 cs. YBCJIHUHJIACh yBeJHUYHBAJIACh Kopp.
229 10 cB. AOD4-2 AOD42-2 ABT.
243 1 cB. 1,15 L5 Kopp.
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