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B Hacrosiiiee BpeMsi caMbIM paclpOCTpaHEHHBIM CIIOCOOOM NPEAYNPEXIEHHS W TYIICHHS JIECHBIX HHU30BBIX
TI0YKapOoB SIBJIAETCS MPOKJIAJIKa MUHEPAIN30BaHHBIX MOJIOC M KaHaB C IPUMEHEHHEM JIECHBIX IUTYTOB, (pe3epHBIX MOJIO0-
COTIPOKJIAbIBATENIC M TPYHTOMETATEIbHBIX MamuH. OIHAKO TPYHTOMETHI-IIONIOCONPOKIIAABIBATEIN HE CHAOMKECHBI
YCTPOUCTBAMH JUTS YIOAJICHUS HalIOYBEHHOTO MOKPOBA C TOPIOYMMH PACTUTEIHHBIMH OCTATKAMHU U3 TIOTOKA TPYHTA, MO-
JABA€MOTO B 30HY OTHS IPH TYIICHUH JECHBIX HU30BBIX MOXKAPOB, UTO 3HAYUTENHHO CHIXKAET 3()(PeKTHBHOCTH MaIlm-
HBL. [lepcrneKTHBHBIMY SBISIOTCS ITHEKOBBIE pabodne OpraHsl ¢ THAPOIIPHBOIAOM, KOTOPBIE IO3BOJIIOT YAAIATH HAIOY-
BEHHBIN TIOKPOB, OJHAKO HEOOXOIUMBI JOTIOTHUTENFHBIC UCCICIOBAHNS KHHEMATHIECKUX U AUHAMHYECKUX IapaMeT-
poB. Llens Hacrosimel paboTHI — MOBBIIIEHHE Ka4eCTBa OYMCTKH TIOTOKAa TPYHTa OT HAIIOYBEHHOTO ITOKPOBA, MOJIaBae-
MOTO Ha KPOMKY OTHSI JIECOTIO’KapHBIM TT0JIOCONIPOKIIAAbIBATENIEM, 32 c4eT 00OCHOBAHMS MTapaMETPOB IIHEKOBBIX pabo-
YUX OPTraHOB. AHAJM3 JIUTEPaTypHBIX HCTOYHUKOB ITOKa3all, YTO NP pa3paboTKe JIeCOMoKapHOH IpyHTOMETATEIbHON
MAaIIMHbI 11e71ec000pa3HO HCII0JIb30BAaTh COBPEMEHHBIC MaTeMaTHUECKHE MOJENH B3aHMMOJECHCTBHSI 00BbEKTa M Cpelbl,
OCHOBaHHBIE Ha METOJ¢ NMWHAMUKHA dYacTHi. [IpeacraBieHa HOBas KOHCTPYKIHS JIECOTIOKAPHOTO TPYHTOMETa-
TTOJIOCOTIPOKIIATBIBATENS CO THEKOBBIMU PA0OYNMH OpraHaMU, KOTOPBIE MpeIHa3HAYCHBI AJIS yIAICeH! HATIOYBEHHOTO
mokpoBa. CocTaBlieHa IMUTAIIMOHHAS MOJIENTh Pab0Yero mporecca MHEKOBBIX pab0YnX OPraHoOB ¢ IPUMEHEHHEM METO-
Ja TUHAMUKK JacTuil. [IpoBeneH 6a30BbIil KOMIBIOTEPHBIH SKCIIEPUMEHT MO0 OYUCTKE MOTOKA TPYHTA OT JIECHOH IOJ-
CTHJIKH. Y CTaHOBJIEHO, YTO IPH Pa3TOHE paboyero opraHa JaBieHHE B THAPOMOTOPE CHIKACTCS MPUOIM3UTEIHHO 110
9KCIIOHEHIMAIFHOMY 3aKOHY, a 4acTOTa BpallleHHs] pabodyero opraHa yBeJIHMYMBAETCS TaKKe MPUOIM3UTEIBHO IO IKC-
TIOHEHIMATLHOMY 3aKoHy 10 4 ¢!, B3aumoelicTBue paGovero oprana ¢ MHEM TPUBOIMIIO K MOSBICHHUIO OTPULIATENb-
HOro TopMmo3sero Mmomenra Jo 4,5 KHm. B pesynbrate sToro yacrora Bpamienus: 6apabana ymeHblanachk ot 4 06/c
MIPaKTHYEeCKH 10 Hynsl. [Ipyn yMeHbIIEHNN 9acTOTHI BPalleH!s MOBBIIIATIOCH AaBJIEHHE B I'MIPOMOTOPE IpUBOAa pabo-
yero oprana g0 12,5 MIla. [IInekoBslil pabounii opran obecneynBaeT NPUOIU3UTEIHHO OJUHAKOBYIO 3(P(PEKTUBHOCTH
OYHCTKH TMOTOKAa TPYHTA MPH TOJIMIMHE HATIOYBEHHOTO IMOKpoBa M0 20 cM, MPH STOM IIOJHOTA OYHCTKHA COCTABISET
He meHee 0,86, a moTpebnsieMas MOITHOCTH He Ooree 8 KBT.

KiroueBble c1oBa: MOIETMPOBAHNE, HATIOYBEHHBIN ITOKPOB, ITHEKOBBIN pabouuii opraH, rpyHTOMETaTeIbHAS
MaIirHa
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3s1iicTBa M MPOEKTHPOBaHUS MamMH JoueHty pyuununy Jlenucy IOprpeBuuy 3a OKa3aHHYIO NTOMOIIb B HOJTOTOBKE
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Hccnedosanue evinonneno npu Qunancosoii noooeprcke PODU ¢ pamkax nayunozo npoexma Ne 20-38-
90082 "Acnupanmuor”’
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Abstract

Currently, the most common way to prevent and extinguish forest ground fires is laying of mineralized strips
and ditches using forest plows, milling strip-laying machines and soil throwers. However, fire-break making soil throw-
ers are not equipped with devices for removing the ground cover with combustible plant residues from the soil flow
supplied to the fire zone when extinguishing forest ground fires, which significantly reduces the efficiency of the ma-
chine. Augers with a hydraulic drive are promising, which allow removing the ground cover, however, additional stud-
ies of kinematic and dynamic parameters are needed. The purpose of this work is to improve the quality of cleaning the
flow of soil from the ground cover supplied to the edge of the fire by a forest fire stripper by substantiating the parame-
ters of the auger working bodies. The analysis of literary sources showed that it is advisable to use modern mathemati-
cal models of the interaction between an object and the environment, based on the particle dynamics method, in the
development of a forest fire soil-throwing machine. A new design of a forest fire soil thrower with auger working bod-
ies, which are designed to remove the ground cover, is presented. A simulation model of the working process of auger
working bodies using the particle dynamics method was compiled. A basic computer experiment was carried out to
clean the soil flow from the forest litter. It has been established that pressure in the hydraulic motor decreases approxi-
mately exponentially, and the rotational speed of the working body also increases approximately exponentially up to 4
rpm during the acceleration of the working body. The interaction of the working body with the stump led to the appear-
ance of a negative braking torque of up to 4.5 kNm. As a result, the rotational speed of the drum decreased from 4 rpm
to almost zero. With a decrease in the rotational speed, the pressure in the hydraulic motor of the drive of the working
body increased to 12.5 MPa. The auger working body provides approximately the same cleaning efficiency of the soil
flow with a ground cover thickness of up to 20 cm, while the cleaning completeness is at least 0.86, and the power con-
sumption is not more than 8 kW.
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BBenenue

B Hacrosiimee Bpemsi caMbIM pacrpoCTpaHEeH-
HBIM CIIOCOOOM TNpENyNpPEeXACHUs] M TYIIEHHUS JIECHBIX
HHU30BBIX MOXapOB SIBISETCA MPOKIAIKa MHHEPAIU30-
BaHHBIX TI0JIOC U KaHaB C MPUMEHEHHEM JIECHBIX ILTY-
roB, ()pe3epHBIX MOJIOCOMPOKIAAbIBATENCH U TPYHTO-
MeTaTenbHbIX ~ MamuH.  OJHAaKO  TPYHTOMETHI-
MIOJIOCONPOKIIA/(IBATEN HE CHA0XKEHBI yCTpOHCTBAMU
JUISl yIaJieHUusl HallO4YBEHHOTO IOKPOBa C TOPHOYMMH
PACTUTCIIBHBIMU OCTAaTKaMHM W3 IOTOKa I'pyHTa, mmoga-
BaeMOT0 B 30HY OTHSI IPU TYIIEHWH JIECHBIX HU30BBIX
I10YKapoB, YTO 3HAYUTEIBHO CHMXKaeT 3((eKTHBHOCTH
MamuHbL.  [lepcrieKTHBHBIMHU  SIBIISIFOTCSL  ITHEKOBBIE
paboure opraHel ¢ THAPOIPHBOAOM, KOTOPHIE MO3BO-
JSTFOT YAAJIATh HaIlOYBCHHBIH MOKPOB, OJHAKO HEOOXO-
JVMBl TTOTIOJHUTEJIbHBIE HCCIEOBAaHUS KHHEMaTHde-
CKHX M TWHAMHUYECKHUX TapameTpos [2, 3, 9].

[Tpn pa3zpaboTKe JIECONOXKAPHOW TpyHTOMETa-
TENIFHOM MalIMHBI LIeJIeCO00pa3HO HCIIONB30BaTh Ma-
TEMaTHYECKOe MOJICTMPOBaHKE, IO3BOJISIONIEE C JI0-
CTaTOYHO BBICOKOH TOYHOCTHIO H3Y4HTb 3(PPEKTHB-
HOCTb MAIIHBI U ONTUMH3HUPOBATh €€ MapaMeTpsl 0e3
M3TOTOBIIEHUS OBITHOTO oOpasma [11, 12]. CoBpemen-
HBIE MaTeMaTHYeCKHE MOJENN B3aUMOAEHCTBUS 00B-
€KTa U Cpe/ibl, OCHOBaHHbIE Ha METO/AE AMHAMUKH Ya-
CTHII, TTO3BOJISIFOT C BBICOKOH (DHU3UUECKOI aleKBaTHO-
CTBIO U BBICOKUM IIPOCTPAHCTBEHHBIM pa3pelleHueM
UMHUTUPOBaTh paboTy MamwuHbl [4-6]. TommmHa cios
JIECHOW ITOJACTHWIIKM (HAalOYBEHHOTO ITOKPOBA) MOXKET
CYIIECTBEHHO BapbHUpPOBATh HA JIECHBIX OOBEKTaX pas-
JIMYHBIX THIIOB WJIM B TIpejesiax OAHOTO JIECHOTO 00b-
exta [13]. JlecomoxapHas TpPyHTOMETATENbHAS MAaIlld-
Ha CO ITHEKOBBHIM pabOYMM OpPraHOM IOJDKHA obecre-
4ynBaTh 3(P(EeKTHBHYIO pabOTy B IIMPOKOM JTHAIa30HE

TOJIITUH HAIIOYBEHHOT'O TTOKpoBa [7].
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Ienp HacTosimieil pabOTHI — MOBBIIICHHE Kade-
CTBa OYHCTKH MTOTOKA TPYHTA OT HAITOYBEHHOTO TTOKPO-
Ba, IMO1aBa€MOT0 Ha KPOMKY OTHS JIECOIIOKapPHBIM IT0-
JIOCOTIPOKIIABIBATEIEM, 32 CYeT OOOCHOBaHHS Iapa-
METPOB ITHEKOBEIX pa004HX OPTaHOB.

MaTtepuajabl H METOIBI

B kadectBe 00OBeKTa HCCIEIOBaHUS BBIOpaHa
HOBasi KOHCTPYKIIHSI JIECOIIOJKapHOTO TPYHTOMETa-
MTOJIOCOTIPOKIIAABIBATENS CO IITHEKOBBIM paboduM op-
ra”om [7].

CornacHo U300peTEeHUIO, IIIHEK CHAOXKEH paju-
aNbHBEIMH 3yOBSIMH ¥ YCTaHOBJICH Ha paMe IOCpel-
CTBOM CTOEK C TIOJIBIDKHBIM COCIWHEHHEM, IPH ITOM
MEXIy paMOW W HIHEKOM yCTaHOBJICHA NEMII(PHUPYIO-
mast Ipy>KAHa C BO3MOXKHOCTBIO PETYIHPOBAHUS YCH-
JIUSL CKATHS M TaBJICHUS IIHEKa Ha OMOPHYIO MOBEpX-
HOCTb, MPUYEM YCHJIHME Ha JeMI(pUPYIOIIE NpyxKUHE
HE MPEBBIIIACT TPEACTbHOE OKPYKHOE YCHIIUEC Ha KOH-
[aX paJuaibHBIX 3yObCB IIHEKA, Pa3BUBACMOC THIPO-
MOTOpPOM TIpH TICPEKATHIBAHUH ITHEKA Yepe3 MpersT-
CTBHE.

Ha puc. 1 mpencrasnen oOmwuit Bua secoro-
YKApHOTO TPYHTOMETA-TOJIOCOTIPOKIIAABIBATEIS.

Pa3paboTanHas UMHTAIIMOHHAST MOAETH 00MaIa-
T )IOCTaTO‘-IHOﬁ YHUBEPCAJIBHOCTHIO U MO3BOJISACT HC-
CJICA0BATh BJIMAHUC OCCATKOB KOHCTPYKTUBHBIX, TCX-
HOJIOTHYCCKUX TapaMETPOB MAIIMHBI, a TAKXKE Mapa-
METPOB TOYBCHHO-PACTUTENBHON cpenbl. Hamu pac-
CMOTPCHO BIMSHUC Ha TIOKa3aTeld 3PPEKTHBHOCTH
TOJIEKO HECKOJIbKHX OCHOBHBIX MMapaMeTpOB IUIS JaH-
HOW KOHCTpyKIuu [9].
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12 3 4 5 6 8 9 10 "

Puc. 1. OOmuii BUJ JI€COMOKAPHOTO IPYHTOME-
Ta-10JI0CONPOKJIIaIbIBATES, BU]] COOKY:

l-pama; 2-MexaHW3M HaBeCKW; 3-IIHEK; 4-
panuaibHble 3yObs; 5,8,10-rugpomoTop; 6-
cepudeckue JUCKH; 7-IpeJOXpaHUTEIbHbIC PYKUHBI
pactsokerus; 9-ppessr  Meraremnm  9;  11-xoxyxu-
HampaBuTeny; 12-omopHble KaTky; 13-geMmdupyromas
NpYy>KHHA

Figure 1. General view of the forest fire grunt-
strip-laying machine, side view

1-frame; 2-suspension mechanism; 3-auger; 4-
radial teeth; 5,8,10-hydraulic motor; 6-spherical discs;
7-tension safety springs; 9-thrower cutters 9; 11-guide
casings; 12-support rollers; 13-damping spring

JanbHelilee TEOPETUUECKOE UCCIIEI0OBAaHUE 3a-
KIIFOYaeTCsl B MOOYEPETHOM H3MEHEHHH IapaMeTpoB
ITHEKOBOTo OapabaHa M MOWCKE IMANa30HOB M3MEHE-
HHUS UX [apaMETPOB, B KOTOPBIX MoOKazarenu 3¢ dek-
TUBHOCTH MalllMHbl MAaKCUMAIJIbHBI.

bazoBbIil KOMIIBIOTEPHBIH JKCHEPUMEHT I10
OYHCTKE TIOJIOCHI OT JIECHOW IOJICTHJIKH COCTOSUT W3
YeThIpex 3TarnoB. Ha mepBom srtame HeoOXxoanmoe Ko-
mgecTBO AmeMeHToB (okono 8000) pacmpenensiioch
CIydaifHBIM 00pa3oM 10 00BbeMy MOJACITHPOBAHUS
(puc. 2, a). [Tox nelcTBUEM CHIIBI TSHKECTH M MEXKIJIE-
MEHTHBIX CHJI 3JEMEHTHl ocemaiu U (opMupoBain
CIIy4alHy!O IUIOTHYIO YIAKOBKY B HMKHEH YacTH IIpO-
cTpancTBa MoxaenupoBanus [8]. Ilo 3aBepuienuun dhop-
MHUpOBaHHS IUIOTHOH YIAaKOBKM Cpe3ajlaCh BEpXHSSA
YacTh ITOBEPXHOCTHU JUIS BBIPABHUBAHUS, M DJIEMEHTHI
pa3fensyIich Ha JBa CJOS: HIDKHUM CJOH IOYBBI U
BEpPXHUI CIIOW HAIIOYBEHHOTO IIOKPOBa (JIECHOH MOA-

cTIiKn) (puc. 2, 6).
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0
Puc. 2. Dranbl ABMKEHUSI IIIHEKOBOTO pabovero

opraHa B Mpolecce KOMITBIOTEPHOTO 3KCIIEPUMEHTA 110
OYKCTKE TIOBEPXHOCTH TI0YBHI (BBEPXY — MpoeKLus XZ,
BHM3Y — XY): a — HauaJIbHOE CIIy4aifHOE pa3MelleHHe
3JIEMEHTOB Iiepe (pOpMHUPOBaHHEM IUIOTHOW YIIaKOB-
Kd; O — pa3zeleHne dJIEMEHTOB Ha IMOYBY M HAaIlOYBCH-
HBIl MOKPOB M HayajbHOE DA3MEIICHHE LIHEKOBOTO
pabouero oprana

Figure 2. The stages of movement of the screw
working body in the process of a computer experiment
on cleaning the soil surface (XZ projection at the top,
XY at the bottom): a - initial random placement of el-
ements before forming a dense package; b - separation
of elements into soil and ground cover and initial
placement of the screw working body

Pe3ysabTaThl M 00CyKICHHE

DddexTuBHOCTS (PparMEeHTAUH H CKOPOCTh

OOKOBOTO JBIDKCHHS HAIlOYBEHHOT'O ITOKPOBA 3aBHCHUT

OT YacTOTHI BpalieHus f IMIHEKOBOro pabodvero opara-
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a [10]. Jdns m3yuenns Bmusaus f Ha 3dexTuBHOCTH
OYHCTKH T0JIOCKI 00Pa0OTKH MPOBEIH CEPUI0 KOMITBIO-
TEPHBIX AKCIIEPUMEHTOB, B KOTOPHIX f m3MeHsmu ot 0
10 6 00/c ¢ marom 1 06/c. (puc. 3, a, 0)

Po
0.8 ! 1 ././4

0.6
ol
oob—""

0.0
0

1 2 3 4 3 fpmpsec

Nu, kw

4 5 f rpm/sec

S\

Puc. 3. Bausitaue 4acTOThl BpallleHUsl IIHEKOBO-
ro Oapabana f Ha MOJHOTY OYHCTKHA IOBEPXHOCTH
TPYHTa OT JIECHOH MOJCTHIIKH PO (a) U MOTPeOIIeMYIO
ITHEKOM MoNTHOCTh N1 (0)

Figure 3. The effect of the rotation frequency of
the screw drum f on the completeness of cleaning the
soil surface from the forest litter po (a) and the power
consumed by the screw Ny (b)

YCTaHOBJIEHO, 4YTO 3aBHCHMOCTH  ITOJHOTHI
OYMCTKH OT YacTOTHI BpaleHus] pabouero opraHa mmMe-
eT CUTMOMJANBHBIN Xapakrep (puc. 3, a). [Ipu crmum-
KoM Mainoi gacrore Bpamienus 0 ... 3 00/c miHeK He
yCIIeBaeT CABMHYTh BOOK OT IOJIOCHI 00pabOTKH BeCh
(hparMeHTUPOBAHHBIM O0OBEM HAIIOYBECHHOIO IMOKPOBa
[1]. Tlpu mocraToyHO OOJNBIIOW YACTOTE BPAIICHUS
Oosiee 5 00/c HIHEK yCIeBaeT CABUHYTH BOOK (parmMeH-
TUPOBAHHBIM HAIIOYBEHHBIN II0KPOB, HO OIIPEJEICHHAs
YacTh HAIlOYBEHHOTO IIOKPOBAa MEpPEMEIINBAETCS C
MOYBOH M OCTaercss B Ioioce 00pabOTKH, IMOITOMY
MOJIHOTA OYMCTKHM gocturaer 6oiee 0,9, HO He JOCTH-
raer 1,0. C yBemmueHHEeM 9acTOTHI BpaleHus padode-
ro opraHa HoTpednasieMas T'HAPOMOTOPOM MOIIHOCTh
YBEINYUBACTCS 10 3aKOHY, OJM3KOMY K KBaApaTHYHO-
My (puc. 3, 0).

CrarucTuyeckasl OI€HKa IMOJHOTHI OYHCTKH OT
YacTOTHI BpaIlleHUs! TpHUBeeHa B Ta0I. 1.

Jnst mpoBEepKH BIWSIHUS TOJIIMHBI TTOJICTHIKH

Ha I10Ka3aTcin 3(1)(1)6KTI/IBHOCTI/I NamHbl TTPOBCJICHA
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cepusi KOMITBIOTEPHBIX JKCIIEPUMEHTOB, B KOTOPBIX
U3MEHSUIM TOJIIMHY HalO4YBEHHOTo Mokposa oT 0 1o

30 cM ¢ m1arom 5 cM.

Tabmuua 1
CrarnucTrdeckasi OlleHKa ITOJTHOTHI OYHCTKH
OT YacTOTHI BpaIIEHH
Table 1
Statistical relations of the completeness of cleaning
from the speed of rotation

Cramucmieckull anais

f p Stafistical analysis
Cpexses

0 0,2 Average 0,536923
CTaRmapTHAR OmMACGEA

05 0,24 | Standard error 0,073706
Memrama

1 0,27 | Median 0,46
Moma

1,5 0,31 Fashion -
CTaRmapTHOS OTEICHEHHE

2 0,36 | Standard deviation 0,26575
Jncoepcas BHIGOPEH

25 04 Sample variance 0,070623
SEcnece

3 0,46 | Excess -1,66219
ACHMETPEIHOCTE

35 058 | Asymmetry 0,251614
HeTepeax

4 07 Imterval 0,72
Mumryu

45 0,8 Mininmm 0,2
Marpcrmayu

5 085 | Maxinmm 0,92
Cyraa

55 0,89 | The amount 5,38
Caer

6 022 | Account 13

OOHapyXeHO, YTO MIHEKOBBIA paboumii opraH
obecnieunBaeT 3PPEKTHBHYIO OYUCTKY [0 TOJIIUHBI
HAIOYBEHHOTO MOKpoBa 20 CM: MOJHOTA OYMCTKHU CO-
craBnsier He menee 0,86 (puc. 4, a), morpebisseMas
MOIITHOCTh cOcCTaBysieT He Oosiee 8 kBT (puc. 4, 0).
3necy U ganee IPPEKTHBHOCTH MPOIECCa OYHCTKU
JIECHOW TOBEPXHOCTH IIHEKOBBIM DPabOYUM OpraHOM
OLIEHUBAJIACH JIBYMS ITOKA3aTEISIMH:

Po— TIOJTHOTA OYMCTKH TOJIOCHI 00paboTKH, pac-
CUMTHIBACMAsi KaK OTHOILICHHE OOBEMOB YIAJICHHOIO
HAIOYBEHHOTO TOKPOBA K U3HAYAJIBHO MPUCYTCTBYIO-
memy;

Ny — MOLIHOCTB, TIOTpeOIIsieMast ITHEKOBBIM pa-
00YUM OpraHoM, YCpeIHEHHasl 32 BPeMsi KOMIIbIOTEp-

HOTI'0 SKCIEPpHUMCHTA.
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Puc. 4. BnusiHue TOJNILMHBI CI0sI JIECHOW MOJ-
CTWIIKK hIl Ha TOJHOTY OYHCTKH MOBEPXHOCTH IPYHTA
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KOM MOIITHOCTH N1 (0)

Figure 4. The effect of the thickness of the for-
est litter layer hp on the completeness of cleaning the
soil surface from the forest litter p, (a) and the power
consumed by the auger N, (b)

C YBCJIUYCHUEM TOJIIWHBI HAIIOYBEHHOI'O I10-
KpoBa 6osniee 20 ¢M 3HAYUTENBHO YXY/LIACTCS TOJTHOTA
OYHCTKHU, MPU TOM CHIKAETCS TaKkKe MmoTpebseMast
pabovyrM OpraHoM MOIIHOCTh. Eciu rpyHTOMETaTeb-
Hasl MalllMHA PACCYUTaHA Ha PabOTy B YCIIOBHUAX MOIII-
HOTO HAIOYBEHHOTO MOKPOBA, II€JeCO00pa3HO yBeNu-

YUBaTh ITyOMHY Hape3ku mHeka [3].

Takum o00pa3oMm, ITHEKOBBIH paboumii opraH
obecrieunBaeT MPUOIU3UTENFHO OJMHAKOBYIO d(dek-
THBHOCTh OYWCTKH TOJIOCHI 00pabOTKM TPH TOJIUHE
HaIOYBEHHOTO MOKpoBa 10 20 cM, MPH 3TOM MOJHOTA
OUYHCTKHU cocTaBisieT He MeHee 0,86, a morpebiseMas
MOIIHOCTH He Oojee 8 kBT.

3aki0ueHue

1. Pa3paboTanHass IMUTAIIMOHHAS MOJIENb I103-
BOJIMIIA TIOJIyYUTh KHHEMATHYCCKUE M THHAMHYCCKUC
XapaKTEePUCTUKHU (BpAILAIOIINi MOMEHT, 4acToTa Bpa-
LIEHUsI, IaBJICHWE B THAPOMOTOPE MPHUBOJIA) ITHEKOBO-
ro paboyero opraHa B MpoIECCce OYUCTKH MOJOCHL [lo
Mepe pa3roHa paboyero opraHa AaBje€HUE B THAPOMO-
TOpE CHHMXAETCS MPHUOIN3UTEIBHO 10 SKCIOHEHIHAb-
HOMY 3aKOHY, a 4acTOTa BpalleHusi pabodyero opraHa
YBEJIMYUBACTCS TAKXKE MPUOTU3UTEITHHO MO SKCIOHECH-
LIUAJIbHOMY 3aKOHY 110 4 00/c.

2. BzammopeiicTBue pabodero opraHa ¢ ITHEM
MPUBOJMIO K TOSBICHHIO OTPHIATEIBHOTO TOPMO3Si-
mero momenta 1o 4,5 KHm. B pesynbrate sToro ya-
CTOTa BpalleHus OapabaHa yMmeHblanach oT 4 00/c
MPaKTHYSCKH 10 HyJsd. [Ipy yMEHBIICHWU YacCTOTHI
BpalleHUs] TOBBILIAIOCH JAaBI€HHE B THIPOMOTOpE
npuBoja padouero oprana no 12,5 MIla. llIHekoBbIit
pabounii opraH obOecreuyuBacT MPUOIH3UTEIBHO OJTHU-
HaKoOBYIO 3((EKTHBHOCTh OUYUCTKU MOJIOCH 00pabOTKH
MIPU TOJNIIMHE HANIOYBEHHOTO MOKpoBa a0 20 cM, mpu
9TOM IIOJIHOTA OYMCTKH cocTaBisieT He MmeHee 0,86, a

noTpebsieMast MOITHOCTh He Ooiiee 8 kKBT.
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