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The Substantiation of parameters of working body pass a crusher-grinder
of rough forages

Technological process of crushing and crushing stalks weights of rough
forages this rotors working body stationary pass — a crusher-grinder. Development
pass a crusher-grinder and a substation of parameters and operating modes of its
working body, processing of stalks of rough forages. Theoretical researches by
definition of parameters rotors the device were carried out with use of substantive
provisions of theoretical mechanics and the mathematical analysis. Experimental
researches on check of the basic theoretical positions and a substantiation of the
form and design data of a crusher-grinder are lead on specially developed and
made laboratory installation. The basic statistical characteristics of stalks of
rough forages including corn, Lucerne and straw wheat, cultivated in irrigation
agriculture, and also their making parts are determined.

The model of interaction rotor the device with stalks in weight is developed
in view of shock influence of elements of a rotor and moving of weight on knife at
ist movement. Analyticat dependences for definition of key parameters of work
of working body, a crusher-grinder are established depending on parameters of
ist work.

Key words: crusher-grinder, a rotor, a knifs, submitting a tray, splitting,
rough forages, corn, stew, Lucerne, qualities of crushing, frequency of rotation of

a rotor, submission of stem weight.
State program of developing agriculture of Uzbekistan is directed to the development of

important field - animal husbandry and its supply with roughage, in the framework of creating
small cattle-breeding, farming and peasantry, that demand a special attention at preparing high

quality roughage at small material expenses. The practice showed that, unsatisfactory processing
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of rough fodder stalks by fodder preparation machinery bring to quality decline of got fodder and
accordingly to the increase of its loss (to 30 % ).

Essential decrease of exploitation expenses and the quality increase of fodder from rough
stalks of fodder culture possibly at combining operations of grinding and cutting in fodder
preparation machines, as the grinding and cutting of plants bring to the improvement of their
fodder quality, decline of loss and economy of material remedies (Karimov R.R., 2014).

The results of the research are handed to Joint-Stock Company «BMKB-Agrlomash» (in
Tashkent city) and used in developing stationary mini grinder.

That’s, why the investigations, directed to develop the scheme and defining bent angle of
blade of the cone shaped working body of mini-grinder for rough fodder (Fig.1), and also studied
the speed, exertion, work and capacity of cutting the stalks.

The grinder consists of a submitting tray 1, a casing 2, a rotor 3 with disks for fixing of
knifes 4. The loads 5 are set to knives for providing rotor balancing. The grinder has a support 6.
Diagrams of cutting process of a stalk are given below.

With the aim of providing qualified work of the grinder without vibration is necessary for

defining some parameters of its working bodies.

'Edited by co-editor in Russia Oleg S. Marchenko, Prof. and Agril. Engineer, Dept. Head in All-
Russia Research Institute for Mechanization in Agriculture. Moscow.
At this stage, the calculations on defining parameters of cone shaped working organ of

mini-grinder is given with using main conditions of theoretical analyses. (Karimov R.R., 2013),
(Karimov R.R., 2011).

Fig. 1. Diagram of a mini-grinder for roughage:
1-tray; 2-casing; 3-shaft with a disk rotor; 4-knife; 5-lead; 6-support; 7-rotor; 8-stalk.
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As the working body of a grinder is cone-shaped, its diameter will be defined proceeding

from following correlation.

D1<D2<D3<...<Di’ )

where 1. D2 D5... D

i - diameters of working body measured by a final part of
the knife rotating with balanced loads, mm.
For prevention of an imbalance of working body should observe a condition
m, >m, >m,..>m. o

1777200s I - masses of the load of balancing knife, kg.

where

As it is known, the speed of knife rotation, and consequently its capacity, can reduce
considerably, having provided sliding cutting in the chopping instan of stalks for rough fodder
(Karshiev F.U., 2007).

As the stalk sliding on an edge at the moment of re-cutting is substantially caused by a

corner (an) a stalk inclination concerning a knife blade, which is provided with the help of
submitting tray of a grinder when handling the stalks to a knife.
Centrifugal power influences a stalk
mvV 2
R, 3)

P =

where m - mass of a cut-off part of the stalk, given to the plane of a cut, g.;
V- encircled speed of a stalk in the plane of a cut, m/s;
R - distance from a stalk axis to an axis of rotation of working body, m.
Using the theorem of cosines, and we find

epigenons

2
R = \/Rf + d%cos2 a, —R,d cos«, cosf3, | (4)

where R, -radius of a rotor, mm;

d - diameter of a stalk, mm;

epigenons
B, - corner of a stalk submission, degree.

So we find radius of the rotor
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R, =05i—1H, (5).

where | H-i- of that length of the knife, mm.

After substitution (4) to a formula (3) we will receive

2
P mV

r ¥ epigenons

R? + —P¥ co8? o, — R d cosa,, COs 3,
4

so, force of inertia

T =ma , ()

where, @ - circle component of stalk acceleration in the plane of a cut, m/s’.
On the accepted assumption

At (8)

where, At-time, for which the stalk gets speed of V during a cut, c.

At this stalk sliding on a knife blade interfering force of a friction

F = N, )

where f - factor of a friction of a stalk on an edge;

N-normal force of a stalk upon an edge, N.

As at big encircled speeds of a knife bending of a stalk is insignificant, its elastic
resistance is also insignificant, and we will not consider it.

Then, according to above given assumption, we will determine a condition of stalk
sliding along a knife blade. In this case, the sum of projections of all powers, effecting the stalks
cutting, should be more than the power of a friction.

For an edge with an inclination to the back, this condition is described by an inequality
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—sing, + - - - —
At \/4Rr + depigenons Cos an - 4deepigenons COSO{n COSﬂH
, (10)
mV 2mVv
> f| ——cospg, — = = =
At \/4Rr + depigenons Cos an - 4erepigenons COSO{n COSﬁH

After transformations, the equation becomes

cosp, cosa, +R? — AtV 2ctg(B, —p) <0  (11)

epigenons r “ epigenons

%dz cos’a, —R.d

Let- Ax1=tV as stalk moving in the course of cutting.

Then, solving the inequality (11) -consequently ﬁu,we will achieve:

\/dz cos’a, —4R.d

epigenons r > epigenons

2
cospcosa, +4R;

B, <¢p—arcctg (12)

2X,

On the basis of above given experimental studies (Figure 2), that with the increase of
cutting speed from 15 m/s to 19 m/s and diameter of stalks from 4 mm to 16 mm at regular
submission speed of stalks (Karimov P.P., 2010), exertion of cutting decreases by hyperbolic
types from 89.4 N to 85.5 N, as well as the cutting job increases to a straight line forms in the

cutting speed from 4.79 N.m to 5.93 N.m on diameter of stalks from 5.14 N.m to 6.10 N.m.
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Figure 2. The change of exertion P,

, and the work 4_, cutting depending on the circle

speed V , cutting and diameter d_,, stalks.

This is explained with that, at crossing of the curves determine the optimal value of
parameters of that cutting speed of 16.6 m/s , diameter of stalks 7...10 mm, cutting exertion
85.2 N.m, and the work 5.25 N.m.

As well as the cutting work of the knife depends on the geometry of cutting edge, which
depends on the thickness, sharpening angle and sharpness of the blade. Research results are
indentified by tenzonometric method (table)

The dependence of the cutting work of the knife to its geometry

Parameters of the knife, mm Of work cutting , H.m
The thickness, mm 2,69/2" 3.03/3 3.27/4  3.52/5 4.2716
The captivity angle of the knife, 5.54/11 6.02/13 6.31/15 6.61/17
degree 6.84/19
The blade sharpness, mkm 6.75/25 7.11/75 8.50/125 8.11/175
8.97/225
*) Note: in numerator — the cutting work;

In denominator — geometry of the knife.

It is seen from the table 2, that with the increase of the knife thickness from 2 mm to 6
mm, the sharpening angle of the knife from 11 degrees to 19 degrees and the sharpness of the
knife from 25 mkm to 225 mkm the cutting work increases accordingly to 63 %, 81 % and
75.3%.

So, with the increase of value of the parameters of the knife the cutting work also
increases in average 73.1%.

The results of studies on defining consuming the capacity of mini grinder to the cut of
stalks depending from the length of the knife is cited in the Fig.3, that with the increase of the
knife length from 80 mm to 120 mm decrease the consuming capacity to 11.3%, i.e., their curved
depending has hyperbolic view.

Also, with the increase of angle bent of the knife edge from 22 degree to 54 degree the

consuming capacity is increased to 3.9 %, i.e., their depending will have line character.
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Figure 3. Depending the consuming N capacity of mini-grinder on |, length and 5, angle bent

of the blade.
So, on the basis of expression (5) and (12) theoretical data are compared with
experimental, and difference between them does not exceed 5%.

Based on conducted researches it is possible to make the following summaries:

- the defined dependence of angle bent of the knife blade ( 5,,) from different factors of
stalk cutting process, i.e., at the following calculations: R, =130...190 mm, x; =0.5...2 mm,

a,=0..20°, ¢=24.30°,d =4...16 mm and g, =0..48;

epigenons

- at angular speed till 18 m/s is observed the noticeable decrease of cutting exertion, but its
further increase brings it to smooth over the difference of exertion;

- with the increase of angular speed of cutting at regular speed of handling stalks the
activity of cutting edge of the knife, and smoothing action of cutting edge is increased, i.e. the
general work, spent to the cut, is decreased in the account of increasing the cutting time about
1.7...4.7-10s, but the optimal speed of knife cutting is equal to 17...19 m/s.
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NCCIEJOBAHUME PABOTBI KOHYCOOBPO3HOI'O PABOYEI'O
MUHU-USMEJBUYUTEJIA 51 I'PYBbIX KOPMOB
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K.m.H., ooy. Kapumos P.P., Tepml'y

Konyccumon uwiuu Kucmau MmuHu- 0a2ai Xauwak Mmauoanazuy UuHuHz
MaoKuKomu

Makonaoa KoHyccumoHn —uwMu  KUCMAU  0A2AN  XAWAK — MAuoandazuy
VIUAMAGPUHU HA3APULL 84 AMAIUL MAOKUKOM Hamuxcaiapu xeimupuiean. bynoa
CMAayuoHap Keceud-matoaniaeuyHune KOHYCIu Uy KUcCMu Oulan 0aeal Xaulaxkuap
NOANAPUHU MAOANAW 84 KeCUl MEeXHON02UK HcapaéHu ypeauunou. Lllynuneoex,
0aean xaulak nosIapuUHUHE KeCUaul 8a MAatuoalaHUWUHU MavMUHI084U, Yiapad
w08 depuul cupamuHu OwuUpysuU KecKuy MatoarideuyHu uuiiab yuxuul 6a
VHUHZ WYY KUCMU YIUAMAAPU XaMOa Ul pexcumiapu aruxianou. Konyciu uwuu
KUCM VIUAMIAPUHU AHUKIAW OYUUYa HA3apull MAoOKUKomiap 6av3u Mamemamux
KOHYHUAMAApUOaH ¢horoanranunean xonoa oaud oopunou. Maxonadazsu uazapuii
OO0NAHUWIAPHU MEeKWUPULL 84 KeCKUY-MAt0aia2uiHuHe WaKiu 6a KOHCMpPYKMue
Vauamaapuru ypeanuul oytiuya maxcpudasuti maokuxkomiap sca iabopamopus
Kypuamanapuoa oaud o6opunou. AvHu, cyeopunaduean epiapoa emuumupuiean
0azai Xaulaxkuapaap, HCymiaoaH, MaKkaicyxopu, beoa 6a cOMoH NOSNApPU MAuKul
SMYBUUNAPUHUHZ ACOCULL CMAMUCMUK NOATU Macca Oulam y3apo mawvCupu 6d
VIAPHUHZ ~NUYOKAAp OYUUYA CUINCULMUHUHZS MOOeNu uunab uyuxuiou. Pomopnu
MaU0anazudHuHe acoculi  YIYaMaapuHu aHUKIAQW YYVH AHATUK OO2TUKIUKIAD
keamupub uuxunean. Keckuu-maiioanauy uwiyu Kucm uwl KypcamKuylapuHuHe
VHUHZ PI4AMAGPYU 84 ULl pedcumuea O02IUK X004 y32apuul KOHYHUAMAAPU UAA0
YUKUTIOU.

Taanu (3n2 mMyxum) cy3nap: KecKuu-maroaiacuy, KOHYCCUMOH UYL KUCM,
RUYOKAAp, UYHANMUPYSUU HO8, KeCUIUUl, 0a2al Xaulax, MAaKKaicyxopu, COMOH,
beoa matdananuut cugamu, KOHYCIU UMYU KUCMHUHE QUAAHUWAAD COHU, NOsL
MACCACUHUHS Y3aAMUTUWIU.

Hccneoosanue padomvl KOHYCO00pa3Ho2o pabouezo op2ana MUHuU-
uzmenuvyumens 01 2pyovix KOpmoe

B cmamve npusedenvr pezynemamuvl  paboma  meopemuyecKue U
9IKCNepUMEeHmManbHble UCCIe008AHUS NO U3YYEHUIO NAPAMEMPO8 KOHYCCOOOPO3IHO20
pabouezo opeane MUHU-UBMENbYUMCS OAd 2pyobIX Kopmos. Takaice, u3yueHbl
MEeXHOI02UYeCKUll NPOYecc UMeNbYyeHUsl U cpe3aHue cmeOenbHou MAaccol epyovlx
KOpMO8 — KOHYCOOOpA3HOM — paboyumM  Op2aHOM  CMAYUOHAPHOU — MUHU-
usmenuvuumens. Cozoanue cpesaowjue MUHU— USMENbYUMCS, ONPEOeNeHUI0
napamempos u pexcumom pabomwvl ee paboue2o op2aHa, 00ecneyusaroueo
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HeoOXo0uMoe Kauecmeo usMmelbuenus U cpesanus cmeoiei 2pyovlx KOpMOS.
Teopemuueckue uccie0o8anusi N0 ONPeOeIeHUI0 NaApamempos KOHYCCoOOPO3HO20
pa60qe20 opcana npoeoduﬂua) C UCNOJIb306AHUEM HEKOMOPbBIX MAMEMAMUUYECKUX
3AKOHOB. 3KcnepuMeHmaﬂbeze uccie008anus no npoeepKku meopemudecKkux
UCCIe008aHULL U UZVYEHUIO POPMbL U KOHCMPYKMUBHBIX NAPAMEMPO8 cpe3aloujue
MURU—UIMETUbUUMETIA I’lp06€aeHbl HA ﬂa60pam0pH01/7 YCmMaHoOBKU. A makoitce,
OI’lpe()e]ZeHbl OCHOB6HblE PASMEPHO-MACCOBLLE u ¢M3MKO—M6XCZHM‘!€CKM€
xapaxmepucmuku cmeobseti epyovix KOpmMo8, 8 MoM Hucjie KyKypy3vl, JIOYepHbl U
COJIOMbl nNUerHuybl, 8030€1bl6AEMbBIX 6 NOJIUBHOM 3eMAeOeIUl. Cyllen’ZOJl/l yaapnozo
8030€liCmeEUst JJIeMeHmo8 pomopa u nepemMeuerudl mMaccovl no Hoxcam npu ee
0BUdCEHUU  pa3pabdomana mMooenu B83auMo0eticmeus pomopHO20 annapama co
cmebenvrou maccou. Bvigedenvt ananumuyeckue 3a6UCUMOCmu Oisl onpedeﬂeﬁuﬂ
OCHOBHbLX napamempoe pomopHOzO annapamada. Yemanoenenwt 3AKOHOMepHOocmu
UMeHneHuss nokazameneu pa60mbz pa60qeeo opcaHa cpesarnwue-usmeivbuumest 6
3asucumocmu om napamempos U pexincumos eco pa607’l/lbl.

Knroueevie cnoea: cpesaujue  MUHU—UIMENIbUUMEILD, KOHyCOO6pa3Hbl12
pabouutl opeaw, HOXMCU, NOOAOWULL TOMOK, Cpe3anue, 2pydvie Kopmbvl, KYKypy3d,
cojioma, JioyepHa, Kavecmeo U3METIbYECHUAL, yacmoma epauyeHuA
KOHYC000pasHo2o paboue2o opeana, nooaie cmeodiesoil Maccol.

The Substantiation of parameters of working body pass a crusher-
grinder of rough forages

Technological process of crushing and crushing stalks weights of rough
forages this rotors working body stationary pass — a crusher-grinder. Development
pass a crusher-grinder and a substation of parameters and operating modes of its
working body, processing of stalks of rough forages. Theoretical researches by
definition of parameters rotors the device were carried out with use of substantive
provisions of theoretical mechanics and the mathematical analysis. Experimental
researches on check of the basic theoretical positions and a substantiation of the
form and design data of a crusher-grinder are lead on specially developed and
made laboratory installation. The basic statistical characteristics of stalks of
rough forages including corn, Lucerne and straw wheat, cultivated in irrigation
agriculture, and also their making parts are determined.

The model of interaction rotor the device with stalks in weight is developed
in view of shock influence of elements of a rotor and moving of weight on knife at
ist movement. Analyticat dependences for definition of key parameters of work
of working body, a crusher-grinder are established depending on parameters of
ist work.

Key words: crusher-grinder, a rotor, a knifs, submitting a tray, splitting,
rough forages, corn, stew, Lucerne, qualities of crushing, frequency of rotation of
a rotor, submission of stem weight.
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KuBoTHOBOACTBO B VY30EKHCTaHE SBISIETCS OJHOW W3 BAKHBIX OTPACIEU CEIbCKOTO
xo3siicTBa. [loaromy IlpaButenscTBoM PecryOnmku 0oibplioe BHUMaHUE YICJIEHO Pa3BUTHIO
KMBOTHOBOJCTBA [0 TOCYJAapCTBEHHOM IporpaMMme pa3BUTHs KUBOTHOBOJCTBA, OCHOBOM
KOTOPOH SBJISIETCS CO3JAAHUE MAJIBIX KMBOTHOBOAUYECKHX, (PEPMEPCKUX M AEXKAHCKHX XO3SHCTB
¢ HEOOJBIIMM KOJIWYECTBOM >KMBOTHBIX. Ceituac B PecnyOinke CymiecTBYOT OOJBIIMHCTBO
XO3SIMCTB € HEOONIBIIMM  KOJMYECTBOM KPYIMHOTO pOraroro Ckora. B HUX B OCHOBHOM,
UCIIOJIb3YIOTCS IPyOble KOpMa.

Pa3zButue ManbIX >KMBOTHOBOIYECKHMX, (DEPMEPCKUX U JEXKAHCKUX XO3SHCTB TECHO
CBS3aHO C IPUTOTOBJICHHEM KayeCTBEHHOI'O KOpPMa IIPM MEHBIIMX MAaTE€pHaJIbHBIX 3aTpaTax.
[IpakTHKa TakuX XO3SHCTB MOKa3ajia, YTO HEYJOBIETBOPHUTEIbHAS 00paboTKa cTedeil TpyobIx
KOPMOB KOPMOIIPUTOTOBUTENbHBIMY MalllMHAMU IPUBOJUT K CHUYKEHHUIO KaueCTBa MOJIyYEHHOTO
KOpMa M COOTBETCTBEHHO K yBeIMUeHHIO ero noreps (10 30 %).

CyllecTBEHHOE CHIKEHHE HKCIUIyaTAallMOHHBIX 3aTpaT M IOBBILICHHE KauyecTBa
NPUTOTOBIICHUST KOpMa M3 TPYOBIX cTeONIeii KOPMOBBIX KYJIBTYp BO3MOXKHO TP COBMEIICHUHU
ornepanuil U3MENbUEHUS M PE3aHUs B KOPMOIPUTOTOBUTENBHBIX MalIMHAX, T.K. U3MEJIbUYEHUE
U Cpe3aHue PAacTeHUH BeAET K YJIYYLICHHIO UX KOPMOBBIX KauecCTB, YMEHBLICHUIO IOTEPh U
9KOHOMHHU MaTePUAIIbHBIX cpeacTs [1].

IToaTOMy HccileoBaHus, HAPaBICHHbIE HA Pa3pabOTKe CXEMbl U ONPEICIICHUIO YroJl
HAKJIOHA JIE3BUs HOXa KOHYCOOOpa3HOro pabodero opraHa MUHU-U3METbUYUTENS JUIsl TPyOBIX
KOpMOB (puc.1), a Taxke U3ydyeHH CKOPOCTb, YCHIIUS, paboTa U MOIIIHOCTH pe3aHusl cTeOsei.

W3menpunTens COCTOMT U3 MOJAIOLIETO JIOTKA 1, Kokyxa 2, poropa 3 ¢ JUCKaMU I
3akperieHuss Hoxkedl 4. K HoxaM ycTaHaBIMBAIOTCA Tpy3UKH S5 I obecrneueHus
OanmaHcupoBaHusi poropa. M3menbuurens umeer mojacrtaBky 6.Cxembl mpolecca  pe3aHus
cTe0IIst MPUBEICHBI HHUXKE.

C unenplo of0ecredeHHss ~ KauyeCTBEHHON  paboThl u3MenbuuTens Oe3 BuOpauu
HE00X0/IMMO OTPE/IEINTh HEKOTOPhIE TapaMeTphl ero pabouyux OpraHoB.

ITpu 3TOM pacy€Thl MO OMpPEEIEHUIO MapaMeTPOB KOHYCOOOpa3HOro paboyero opraHa
MUHU-U3MENBUUTENS MPUBOIMINCH C UCIIOJIB30BAHUEM OCHOBHBIX ITOJIO)KEHUN TEOPETUYECKOTO
aHamm3za [2,3].

Tak kak pabo4uii opraH MUHH-U3MENbYUTENS SABISIETCS KOHYCOOOpa3HbIM, €ro AUaMeTp

6yz[eT OMpPCACIIATLECA UCXOAA U3 CIICAYIOIICTO COOTHOIICHUA

D <D, <D, <...< D, (1)
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rue Dl, Dz, D3 ...D; - JMaMeTpbl pabovyero opraHa, U3MEpPEHHbIE TI0 KOHEUHOU

YaCTH HOXKa, BPAIIAIOLIETOCS C 0AIaHCUPOBOYHBIMH TPY3aMHU, MM .

T;

Puc.1.Cxema MUHH-U3MeJILYHMTEIS IJIsl TPYOBIX KOPMOB:
1-10T0K; 2-K0XKYX; 3-Bal C JUCKOBBIM POTOPOM; 4-HOX; 5S-TPY30K; 6-TI0JCTaBKa; 7-pOTOp;
8-crebers.

Jlnst mpenoTBpaiienus nucbananca pabodero oprata JI0JKHO COOII0IaThCs YCIOBUE

m =m, =>=mg >...>m,, (2)

rae My M;Mg...IM; - maccsl rpy30B, GanancupyrOmKUX HOK, 2 .

Kak wu3BeCTHO, CKOpOCTh pe3aHMsI HOXa, a CJIEJOBaTEeIbHO W MOIIHOCTh, MOXKHO
3HAYMTEIPHO YMEHBIINTh, OOECIIEUMB CKOJB3SIIEe pPe3aHHe B MOMEHT cpe3aHus crediei
rpyObIX KOpMOB [4].

[TockonbKy CKOJIBKEHHE CTeOJIs MO JIS3BUIO B MOMEHT Mepepe3aHus B 3HAYUTEIHLHOMN
cTenenu o6ycnosnupaercst yrioM (0l,) HaKJIOHA cTeONs OTHOCUTENBHO JIE3BUs HOXKA, KOTOPbIi
o0ecrieunBaeTcsi ¢ MOMOIIBIO MOJAOMIET0 JIOTKA MHUHU-M3MENBUUTEIS MPU rojade credneil k
HOXaM.

Ha creGenb BO3mEUCTBYET IEHTPOOCSKHAS CHJIA
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—

mV 2
R

rae m—macca cpe3aeM0171 qaCTu CTC6J’I$I, IIpUBCACHHAsA K INIOCKOCTH Cpe3a, T,

r= ’ ©)

V—OKpyXHasi CKOPOCTb CTE€OJIsI B IIOCKOCTH Cpe3a, M/C;
R- paccTosiHue OT OCH CTeOJIsl 10 OCH BpallleHus: pabouero oprana, MM;

Hcnons3ys TeopeMy KOCHHYCOB, HAaXOAUM

dZCm
R= \/sz = cos’a, —R, d, cose, cosf, 4)

rae R, — pamuyc poropa, mum ;
d,, — auametp crelus, mm |

3, -yroin HakioHa Je3BHs HOXa, 2pao.
Tak m HaxoguM paguyc poTopa
R, =051 -y, 5)
rae |y, -i- Toit nuna HOXa, Mn
ITocne nmoacranoBku (4) x dopmyne (3) monydnm

mV 2

P=

, d2 ) (6)
R, +%cos a,—R,d, cosa, cosp,

U rtak, cuita nHepuuun
T =ma, ©)
r/ie 0 - OKpYKHAsl COCTABIISIONMIAs YCKOPEHHe CTeONs B IUIOCKOCTH cpesa, M/c? .

IIo mpuHATOMY IOMNYILEHHIO

a=~ 5
e ®

rae At- Bpems, 3a koTopoe cTebens mprodperaeT ckopocth V Bo Bpems cpesa, C.

[Ipu 3TOM CKONBKEHUIO CTEOJI MO JIE3BUIO HOXKA MPEMSITCTBYET CUJIa TPEHUS

F = fN, 9)
rae f — koaduuuent Tpenus crediis 1o Je3BHIO,

N — HOPMAJIbHOC JaBJICHHUC cTebis Ha JIC3BUEC, H .
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Tak kak nmpu GOJBIINX OKPYKHBIX CKOPOCTSIX HOXKA OTTHO CTEOIIsI HEBEJIMK, €r0 YIpyroe

COIIPOTUBJICHUEC TAKKC HE3HAYUTCIIBHO, U MBI €TO YYUTLIBATH HEC 6yI[€M.

TOF,Z[a, COrjIaCHO BBINIC IIPUBEACHHOMY AONYHICHUIO, OMMPEACIINM YCIOBUE CKOJIBXCHUSA

cTeOssi BIOJb JIe3BUS HOXaA. [Ipy 3TOM CymMMa MpOCKIMHA BCEX CHII,
nepepe3anue cTebmnei, TomKHa ObITh OOJbINe CUITBI TpeHUs. J[s Jie3Bust ¢

9TO YCJIIOBHUC OIIMCBIBACTCA HCPABCHCTBOM

mv . 2mv °
—sing, + = — >
At \/4Rp +d,,” cos’ a, — 4R d,, cosa, Cos S,

2mV ?

\/4Rp2 +d%m cos’ &, — 4R d, COSa, COS B,

mvV
- f| —cosp, —
A By

[Tocne npeobpazoBaHuil MOIyIUM

%dcmz cos’ &, —R,d,, COs, 0SB, +R,* — AtV *ctg (B, — ) <0

OCYHICCTBIIAOIINX

HaKJIOHOM Ha3aJ

(10)

(11)

Oo6o3navaem x;=AtV kak nepemerieHue cTe0s B MPOoIecce pe3aHus.

Torna, pemast HepaBeHcTBO (11) oTHOCHUTENBHO ﬂ” , IOJTY4YHM:

\/dcmz cosa, —4R, d,, cosf, cose, + 4R,

< @ —arcct
By <o g 2%,

(12)

Ha ocHOBanum BbIlIe OBLT NPUBCACHBIM SKCIICPUMCHTAJIbHBIX HCCIeIOBaHUMN (pI/ICZ),

YTO C YBEJIMYEHUEM CKOPOCTHU pe3aHus oT 15 m/c 1o 19 M/c u nuamerpa crebeit ot 4 Mmm 0 16

MM TpU TIOCTOSHHOW CKOPOCTH Tofauu cTebned [S5], ycunus pe3aHuss YMEHBIIAIOTCS

runepbonnyeckuM Bugam oT 89,4 H nmo 82,5 H, Ttaxke pabora pe3aHus yBelIMUUBaeTCs

IPSIMOJIMHEMHBIM BHJAM IO CKOpPOCThIO pe3anuto oT 4,79 H.m mo 5,93 H

crebaent ot 5,14 Hem 1o 6,10 Hem.

M U IO AUaMeTpy
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90 + 610

8z 1 5.75

26 __‘[ 5 A0
P A
4
Faa L Toos
82 4+ 475
15 1a 17 13 wmfc 19
V., o
| | | | |
I T 1 1 1
a 7 10 13 MM 16
oy ——>

Puc.2 Vismenenne yeunus P u pabota A, pe3aHus B 3aBUCHMOCTH OT OKPYKHOH

ckopoctu V, pesanus u guamerpa d ., crebueit

OT0 00BsACHICTCH TEM, 4YTO IIpU NCPECCUCHUAX KPUBLIX ONPCACIAIOT OITHMAJIbHBLIC

3HAYEHHS MapaMeTpoB T.e. CKOPOCTh pe3aHus 16,6 m/c, nuamerpa credneit 7...10 MM, ycunus

pe3anus 85,2 H u pabora 5,25 Hem.

Taxxe, paboTa pe3aHusi HOXa 3aBUCUT OT T€OMETPUH PEXYIIEH KPOMKH, T.€. TOJILIUHBI,

yriia 3aTOYKH MW OCTPOTHI JIC3BHA HOXKA. PGSyJ'II)TaTI)I HCCIICAOBAHUA OIIPCACIICHBI ITIYTEM

TEH30METPUPOBaHUsI (TaOIULA).

Tabnuma.
3aBucuMocTh padoTHI pe3aHus HOXKa OT €ro reOMeTpPUH
ITapameTpsl Pabota pezanus, H.M
TonuuHa HOXa, MM. 2,69 3,03 3,27 3,52 4,27
2 3 4 5 6
VToJ1 3aTOYKH HOXKa, IPajl. 5,54 6,02 6,31 6,61 6,84
11 13 15 17 19
OcTpoTa JIe3BHs HOXKA, MKM. 6,75 711 8,50 811 8,97
25 75 125 175 225
*[Ipumeuanue: B YUCIUTENS - paboTa pe3aHus;
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B 3HAMEHATEJS - TEOMETPHUS HOXKa

W3 Tabauipl BUAHO, YTO C YBEIMYCHUEM TONIIMHBI HOXKA OT 2 MM JI0 6 MM, yroJl 3aTOYKH
noxa or 11° go 19° u OCTpPOTE JIE3BUSI HOKA OT 25 MKM 70 225 MKM yBEJIMYHMBAETCS paboTa
pe3anus cooTBeTcTBeHHO Ha 63,0%, 81,0% u 75,3%.

Wtak, c yBenMueHHEM 3HAYCHHS IMapaMeTpbl HOXa YBEIWYHBAeTCs padoTa pe3aHus B
cpeaHem 73,1%.

Pe3ynbrartel uccienoBaHUN 1O ONPENENICHHUI0 TOTPEeOIseMO MOIIHOCTH MHHH-
M3METBYUTENS Ha cpe3 cTeOsisi B 3aBUCMMOCTH OT JJIMHBI HOXa MPUBEJEHbI Ha pHUC.3, 4TO C
yBeJIM4YEeHUEM JITUHBI HOKa OT 80 MM 70 120 MM ymeHbIIaeTcsi morpedisiemMas MOIIHOCTH Ha
11,3%, T.e. KprBas 3aBUCUMOCTH MX HMEET TUnepoonrueckuil Bua. Takxke, ¢ yBeIMUEHUEM yriia
HakyioHa ne3sus Hoxa or 22° mo 54° YBEIIMYUBACTCS TOTpeOasiMas MomHOCTh Ha 3,9%, T.e.
3aBHCHUMOCTb UX UMEET TUHEHHBINA XapaKTep

N Ttak, Ha ocHoBanuu BbIpaxeHuHu (5) u (12) TeopeTHUeckue NaHHBIE CPAaBHEHBI C

HKCIIEPUMEHTAIbHBIM, U PA3HULIA MEX]ly HUMU He npeBbiaer 5 %.

_________ TE O R MTHY S CHEFEA
HEBT -, B HCAS2PpMMEHT

—

>z 30 3= rpaa,. 5

B

Puc.3.3aBucumocts otpedisiemoit N MOITHOCTH MUHU- U3METBYUTENS 110
mmssl |, Hoxa n yrma 3, HakioHa nesBus

Ha ocHoBanuu IMPOBCACHHLBIX UCCICAOBAaHUAX MOXKHO CACIATH CICAYIOIMINEC BBIBOJbBI:

-OpEACIICHO 3aBUCHUMOCTL yIJla HAKJIOHA JIE3BUSA HOXKaA (ﬁH) OT pa3JIMYHBIX q)aKTOpOB

nporecca pesanus crebneid, T.e. npu pacuersr: R, =130..190mm, x, =05..2un, «, = 0..20°,

9=24.30°, d, =4 ..16mu up, =0..48°;

-[IpU OKPYXKHOU ckopocTH 10 18,8 m/c HaOMIOMAETCS 3aMETHOE YMEHBIIEHHE YCUIIHS

pe3anus, a JlaIbHEHIIee YBCJIUMYCHUC €C MMPUBOJUT K CIIa’KUBAHUIO PA3HOCTU YCUIIUA,
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-C YBEJIMUYEHUEM OKPYKHOH CKOPOCTH DPE3aHHUsl INpPU IOCTOSHHONW CKOPOCTH IOJAYu
cTeOsell aKTMBHOCTh PEXYLIEHM KPOMKH HOXa, a CKOJIb3SIIEe JAECHCTBUE PEXYyLIEH KPOMKHU
yBeJIMYMBaeTCs, T.€. 0o0mas padoTa, pacxogyeMas Ha Cpe3, YMEHbIIAECTCS 3a CUCT YBEIMUYCHMS
BpeMeHH cpe3a B mpenenax 1,7...4,7-107° ¢, a onTuManbHas CKOpPOCTb PE3aHMs HOXKA PaBHA

17...19 m/c.
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