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Pedepar. OnHO U3 yCnOBHIl JOCTHKEHHSI MAKCUMAIBHON YPOXKAHHOCTH CENbCKOXO3AHCTBEHHBIX KYIBTYp — ONTUMANbHAS TIOT-
HOCTB TT0YBBI. B AMypcKoii 001acTH SKOIOTHYeCKIe TIOPOTH YILTOTHEHUS IS 3ePHOBBIX KYJIBTYp cocTaBisitoT 1,0-1,24 rpamma Ha
KyOuueckuit cantumerp, anst con — 1,09-1,25, uto cootBeTcTBYET HOpManbHOMY naBneHuto 80-120 kunonackaneil B 3aBUCUMOCTH
OT BJIAXHOCTH 10YBHI. [lokazanu, 4to puMeHsieMble B AMypCKOi 0011aCTH TPAKTOPbI, BO3ICHCTBYS Ha TIOYBY, IPEBBIIAIOT KOJIO-
rudeckuil mopor yriotHenus. (Lens ucciedosanus) OOOCHOBATH IKOIOTHYECKYH0 COBMECTUMOCTH MOOMIILHOM TOJIEBOM SHEPreTH-
KM, B TIEPBYIO 04epe/Ib TPAKTOPOB, 3aHATHIX HA TONEBBIX PabOTaX, 10 YIUIOTHSAIOMEMY BO3JICHCTBUIO OT TIepeaBacMOil HX JBHKH-
TEISIMH HOPMaJIBHOM HAarpy3KH Ha OuBY. (Mamepuanvt u memoost) [IpoaHamm3upoBaiti SKCIEPUMEHTATbHbIC JAHHBIC H3MECHCHNUS
TJIOTHOCTH, TBEPJOCTH M CONPOTUBIECHHUS MOYBBI 00padoTKe. [lomyynnn sMmupr4ecKyto 3aBUCUMOCTD JUTS pacdeTa MpupocTa co-
TPOTUBIIEHHUS 00pa0OTKE TOYBBI OT YILTOTHSIOMIEH HAarpy3ku B cioe 0-20 caHTuMeTpoB. (Pezyiomamul u 06¢ydicoerie) YCTaHOBHIH
POCT CONPOTUBNEHHUS BCIALIKe HA 12-25 mpolLeHToB npu HopMaibHOH Harpyske 138-170 xunonackanei, nepefaBaeMoi IBHKH-
TENSIMH MAINH, YTO COOTBETCTBYET INIOTHOCTH MouBH 1,25-1,30 rpamMMa Ha KyOudeckuil canTumeTp; pu Harpyske 180-250 ku-
JomacKanei compoTuBieHne yBennunBaercs Ha 43-50 mMpoIeHToB, 4To SKBUBANCHTHO TIOTHOCTH 1o4BH 1,30-1,35 rpamma Ha Ky-
Ouueckuii canTumerp; npu gaienun 300-350 kunomnackaneii 3T mokasarenu moBbIIaoTcs Ha 60-67 mpoueHTtos u o 1,40-1,45
rpaMMa Ha KyOMuecKuid caHTuMeTp; a p 400 KAITOMAacKaIsaX BBIIBIJIM POCT CONpoTHBIEH!S Ha 70-90 MPOIIEHTOB, YTO CPABHUMO
¢ IWIOTHOCTHIO 1,48 rpamma Ha KyOuueckuii cantumeTp. (Buisoosr) Onpeseniiy, 4To npeieibHoe 3HaYeHHe HOPMaJIbHOTO JaBle-
HUSL TIOJ1 IBWOKUTENSIME MAIIMH Ha TTOJIEBBIX padoTax cremyeT orpaHuauTh 10 150-175 kunonackanei. YCTaHOBHITH SKOJIOT HIECKHI
TIOpOT HOPMAITBHOTO JIaBneHust — e Oonee 120-135 kunonackaneit npu BIaXHOCTH 1104BbI 20-23 TPOIIEHTA, YTO CPABHUMO C TLIOT-
HOCTBIO MouBHI 1,2-1,25 rpamMma Ha KyOuueckuit caHtuMeTp. PaccuuTanu npesiesbHOE 3HAYEHHE HOPMAIIBHOTO JIABICHHS JBHKH-
Tenst Ha ouBy — 350 mackasie, 4To COOTBETCTBYET KPUTHUESCKOMY YILIOTHEHHIO TTOUBBI 1,30 rpamMMa Ha KyOWYeCKHil CAHTHMET].
KiroueBble cj10Ba: yIioTHEHHE MOYBBI, MOOMIIbHAS TIONIEBAS SHEPTETHKA, CONPOTUBICHHE MTOYBBI 00PadOTKE, SKOIOTHUECKHIT
HOpPOT HOPMAJIBHOTO JaBJIEHHUs Ha TI0YBY, YPOKAHHOCTb, TPAKTOPBDI.

1 {nss uutupoBanus: [lanaciok A.H., Jlunkanp A.B. PacueT skoi0ornueckux moporoB HOpMaJibHOTO IaBJICHUS KO-
JICCHBIX IBIDKHATEJICH MAIIMH Ha TIOJIEBBIX paboTaX Ha TIIMHUCTHIX M0uBaX // CenbCKoXo3saicmeenHble MauluHbl U
mexnonocuu. 2020. T. 14. N4. C. 43-48. DOI 10.22314/2073-7599-2020-14-4-43-48.
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Abstract. One of the conditions for achieving maximum land productivity is optimal soil density. In the Amur Region, ecological
compaction thresholds for cereals are 1.0-1.24 grams per cubic centimeter, for soybeans — 1.09-1.25, which corresponds to a normal
pressure of 80-120 kilopascals, depending on soil moisture. The authors showed that the tractors used in the Amur Region, acting on
the soil, exceed the ecological compaction threshold. (Research purpose) To substantiate the ecological compatibility of mobile field
energy, primarily tractors engaged in field work, in terms of the compacting effect from the normal load transmitted by their propulsion
drive to the soil. (Materials and methods) The authors analyzed the experimental data on changes in density, hardness and resistance
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of soil to processing. An empirical dependence was obtained for calculating the increase in resistance to soil cultivation from the
compaction load in a layer of 0-20 centimeters. (Results and discussion) The authors established an increase in plowing resistance of
12-25 percents at a normal load of 138-170 kilopascals, transmitted by the machine propulsion drive, which corresponded to a soil
density of 1.25-1.30 grams per cubic centimeter; at a load of 180-250 kilopascals, the resistance increased by 43-50 percents which was
equivalent to a soil density of 1.30-1.35 grams per cubic centimeter; at a pressure of 300-350 kilopascals, these indicators increased
by 60-67 percents and up to 1.40-1.45 grams per cubic centimeter; and at 400 kilopascals, they showed an increase in resistance of
70-90 percents which is comparable to a density of 1.48 grams per cubic centimeter. (Conclusions) It was determined that the limit
value of the normal pressure under the machine propulsion drive in field work should be limited to 150-175 kilopascals. The ecological
threshold of normal pressure was established — no more than 120-135 kilopascals with soil moisture of 20-23 percents which was
comparable to the soil density of 1.2-1.25 grams per cubic centimeter. The limiting value of the normal pressure of the propulsion drive
on the soil was calculated — 350 Pa, which corresponded to the critical soil compaction of 1.30 grams per cubic centimeter.
Keywords: soil compaction, mobile field power engineering, soil resistance to cultivation, ecological threshold of normal pressure
on the soil, yield, tractors.

1 For citation: Panasyuk A.N., Lipkan’ A.V. Raschet ekologicheskikh porogov normal’nogo davleniya kolesnykh
dvizhiteley mashin na polevykh rabotakh na glinistykh pochvakh [Calculation of the ecological thresholds of normal
pressure of machine propulsion drive in working on clay soils]. Sel’skokhozyaystvennye mashiny i tekhnologii. 2020.

T. 14. N4. 43-48 (In Russian). DOI 10.22314/2073-7599-2020-14-4-43-48.

VIIECTBEHHAs MHTETpalibHasl XapaKTEPUCTHKA MO-
YBBI — €€ IJIOTHOCTh. OT 3TOr0 OKa3aTes 3aBUCAT
BOJIHBIN M BO3JYIIHBII pEXXUMBI, OUOJIOrHUeCcKast

AKTHBHOCTH MOYBEHHOW OHOTBI, TO €CTh TuIogopoaue [1].

YcTaHOBIIEHO, YTO MaKCUMaJIbHAs YPOXKAUHOCTD Cellb-
CKOXO3SIICTBEHHBIX KYJIBTYP IOCTUTACTCS IPH ONTHMATTb-
HOW IJIOTHOCTH TIOYBBI, yPOBEHH KOTOPOU PA3JIMYCH B 3a-
BUCUMOCTH OT BUJIOB ITOYB U KYJIBTYP U OTJIUYAIOTCS OT
PaBHOBECHOM IMIIOTHOCTH €CTECTBEHHOIO CIOKEHHUs [2, 3].
Yem OombIIIe TITMHUCTON QHPAKIIUU CONEPIKUT IIOUBA, TEM
MEHBIIIE 3HAYEHHU I €€ ONTUMAIbHON MIOTHOCTH. OT MIIOT-
HOCTH NOYBBI 3aBUCST €€ TBEPAOCTb U CONPOTUBJIEHHE
o0pabotke. I103TOMY HEOOXOAMMO YUUTHIBATH KOOI U-
YECKYI COBMECTHMOCTh MOOHIIBHOM ITOJIEBOM SHEPreTH-
KH, B IEPBYIO OYEePEeb TPAKTOPOB, 3aHATHIX Ha MOJIEBBIX
paboTax, 1o yIJIOTHSIONIEMY BO3JICHCTBUIO OT Tiepe/a-
BaeMoOH Ha IMOYBY HOPMAIIbHON HATPY3KH [4].

LIEnb nccnEnOBAHNI — 060CHOBATH 3KOJIOTUIECKY FO
COBMECTHUMOCTH MOOHIIFHOM MOJIEBOM SHEPT € THUKH, B IIEP-
BYIO OU€peIb TPAKTOPOB, 3aHATHIX Ha MOJIEBBIX paboTax,
10 YTUIOTHSIIOIIEMY BO3JIEHCTBHIO OT TIEpeiaBaeMoi X
JBHKUTENIMH HOpMaJIbHON Harpy3Kku Ha MOYBY.

MatePuAnbl n METOABI. CorlacHO AaHHBIM AMYP-
CKOT'O CTaTHUCTUYeCKOTo exeromgnuka 2017 r., s myro-
BO-UYEPHO3EMOBHUIHBIX U JTYTOBO-TJIEEBBIX OCTPYKTYPEH-
HBIX [10YB, 10 MEXaHUYECKOMY COCTaBY-CPEAHUX U Tsl-
JKEJIBIX CYTIIMHKAX, 3aHUMarommnx 78,8% mnaiHu B peru-
OHE, YKOJIOTUYECKHUE TTOPOTH YILUIOTHEHUS JJ151 36PHOBBIX
KymbTyp cocTaBnsioT 1,0-1,24 r/ew’, mast con — 1,09-1,25 r/em’
[5]. [lo npyrum onieHKaM, yCpeIHEHHbIH 9KOIOTHYeCKH I
TIOpOT yIIoTHeHH paBeH 1,18-1,20 r/em’. IIpoBeny ana-
JIU3 pe3yJIbTaTOB UCCIIEIOBAHUHN YIIOTHSIOMIET O BO3ACH-
CTBHSI TPAKTOPOB MO KOA(QHITMEHTY YInOTHEHUS (mab. 1).
BrisiBuny, 94T0 NpakTU4EeCcKu Bce KOJIECHBIE TPAKTOPHI,
IpUMEHsIeMBbIC B AMYPCKOH 00/1acTH, IPEBBIIIAIOT KO-
JIOTUYECKUH Mopor yrioTHeHus [6, 7]. ckirrouenne, co-

CENbCKOXO3SMCTBEHHBIE MALMHBI M TEXHONOTIN » Tom 14« N& + 2020

CTaBJIsIeT Masias nuHeiika TpaktopoB: K-744P1; CASE IH 450
NH T9.040. IIn0oTHOCTB TOYBHI IO CJIEAY TPAKTOPa HAXO-
JHUTCS HAa BEPXHEH IpaHULIEe 9KOJIOTMYECKOro nopora
YILUIOTHEHHS.

J17151 3epHOBBIX KYJIBTYP MPH TIIIOTHOCTH TTOYBHI 1,16-
1,18 r/em’ (nns nponamHeiX — 1,39-1,45) cunraercs, 4yto
TpeJieT ONTUMAIbHON IIOTHOCTH mpeBbinieH Ha 0,08-
0,12 r/cM’ (st mponamHbIX — Ha 0,19-0,25), To ecTh on-
THMaJIbHOE 3HAUYCHHUE TUIOTHOCTH TPUHUMAETCS PABHBIM
1,08-1,06 r/em’ (u1st mponamHbIX — 1,2).

J 75 TSKEeNOCYTIMHHUCTBIX YePHO3EMOB, €CITH BEpX-
HUW npeen ONTUMAaJIbHON MIIOTHOCTH HE MPEBBIIIAET
1,2 r/cM’, 06paGOTKy MOYBHI C HENbIO e PasyIOTHEHUS
MO>XHO He TIpoBoauTh [1]. IIpu yBenuuennn mioTHoCTH
MIOYBHI IO BO3ICHCTBHEM JBHIKUTEINCH MallnH OoJiee
1,3 r/em® IIPOUCXOJUT TaK Ha3bIBAEMasi TEXHOT€HHAs Je-
rpananus MOYBBI BCICACTBIEC MEXaHWMUCCKON HATPY3KU
Ha Hee [7, 8]. [louBa nepeyniaoTHSIETCS, HACT pa3pylie-
HUE €€ CTPYKTYPBI: HAUNHACTCS IPAKTHIECKOE CHIKE-
HHE MTOPUCTOCTHU MOUBBI U JOCTYMHOCTH JJIs1 PACTEHUM
MMOYBEHHOM BIary. /1J1s BceX BUJIOB IMOYB IPH IIIOTHOCTH
1,39-1,40 r/cM’ HaGmIOMaeTCA OTCYTCTBHE POCTA M PA3BH-
THS paCTEHUH CEIBXO3KYIbTYp. TakuM 00pa3oM, MOKHO
MIPHUHSTH YCPETHEHHOE 3HAYCHNE YKOJIIOTHIECKOTO ITOPO-
ra yniaotHenus — 1,2 r/em’.

O0paboTKa IKCIIEPUMEHTATBHBIX JAHHBIX 110 YILIOT-
HSIOIIEMY BO3/ICHCTBHIO KOJECHBIX ABHKUTEICH MOOHITh-
HBIX TIOJICBBIX U TPAHCIIOPTHBIX arperaTtoB MO3BOJMIIA
YCTaHOBHTH OMPEACICHHYIO KOPPEIAIIHIO HOPMAITHHOTO
JIaBJICHUs B MSATHE KOHTAKTa JIBUXKUTEIISI C TOYBOH C ee
MJIOTHOCTBIO TIOCIIE IIPOXO0/Ia arperaTa B 3aBUCHMOCTH OT
WCXOHOU TIIOTHOCTH (mab. 2).

ToJIbKO MpY HOPMAJILHOM JIABJICHUH, HE MPEBbIIIA0-
mem 130 kI1a, MOXXHO yTBEPXKAaTh, UYTO JIBUKUTEIIH HE
0Ka3bIBaIOT IEPEYILIOTHSIOUIETO Bo3aeicTusA. Kpome
TOTO0, IPH BEICOKUX 3HAYCHUSIX IKCILTYaTallHOHHON Mac-
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Table 1

Ko3®®UUMEHT YNNIOTHEHMS NOYBbI MO CNERY TPAKTOPA (MONE, NOArOTOBNEHHOE NoA noces, W,=20-23%)
THE TRACTOR’S TRACK SOIL COMPACTION COEFFICIENT (THE FIELD PREPARED FOR SOWING, W, = 20-23%)

Mapka TpakTopa
Tractor brand

Tsarosblii
KJacc
Traction class

KoJsiecHas
¢opmyiaa
Wheel
formula

ILI0THOCTD HOUBBI, I/CM’
Soil density, g / cm®

BHeE cJea
off trail

o cJiexy
on trail

Ko3dpunment
YILIOTHEHUS
Compaction

factor

IKCcILIyaTanu-
OHHAas Macca, T
Operating weight, t

4K2 a
MT3-80 1,4 OIIUH 1,12 1,32 1,18 3,0
single

4K4 a
MT3-82 1,4 OIIUH 1,17 1,59 1,36 3,2
single

4K2 b
T-150K 3,0 OIIUH 1,08 1,35 1,25 7,8
single

4K2 a
T-150K 3,0 OIMH 1,12 1,39 1,24 7.8
single

4K4 a
NH T7.060 3,0 OIMH 1,0 1,28 1,28 8.1
single

4K4 b
K 701 5,0 OIMH 1,12 1,40 1,29 13,5
single

4K4 a
CIIBOECH 1,15 1,34 1,16 12,3
doubled

4K4 a
K 744P1 5,0 OIIMH 1,00 1,16 1,16 16,1
single

4K4 b
K 744P3 5,0 OIMH 0,92 1,22 1,32 17,0
single

4K4 b
5,0-6,0 OIIMH 1,16 1,42 1,22 17,5
single

4K4 b
5,0-6,0 OJUH 1,02 1,28 1,25 17,5
single

4K4 b
5,0-6,0 OIIMH 0,94 1,27 1,35 17,5
single

4K4 b
CIIBOCH 1,13 1,24 1,10 19,0
doubled

4K4 b
CIIBOCH 0,94 1,16 1,23 22,4
doubled

4K4 b
CIIBOCH 0,94 1,21 1,29 22,0
doubled

4K4 b
CIBOCH 0,94 1,29 1,37 22,4
doubled

4K4 b
CIBOEH 0,94 1,20 1,27 23,4
doubled

MT3 3552 5,0

K 744P4

K 744P4

K 744P4

NH T9.535 6,0

Case IH 450 6,0

BV 485 6,0

NH T9.505 6,0

NH T9.040 8,0

ChI KOJIECHBIX TPAKTOPOB U N30BITOYHOM HOPMaAJIbHOM
OaBJICHUU TI0A ABUKUTECIIEM ITOBBIIIACTCS COITPOTUBJIC-
HUE NePeKaTbIBAHUIO, YBEJINYUBAIOTCS Iy OMHA KOJIEH U
pacxof HEPOU3BOAUTENbHOM dHEpPTrHH [9].
OKOJIOrM4ecKuil MOpor HOPMaJIbHOTO JaBICHUS (., B
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3aBUCHUMOCTH OT BJIa)KHOCTH MOYBbI HAXOJUTCS B IIpEe-
nax 80-120 xI1a (cpenuee 100 xI1a), niis MoYB, CKIOHHBIX
K nepeyBiaxHenuto, — 50-100 kI1a, aTo cooTBeTCTBYET
YIJIOTHsIoImEMY Bo3aeicTBuio 60-90 kH/m (cpennee —
75 xH/m) [10, 11].
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Ta6nuua 2 Table 2

3ABUCUMOCTb NAOTHOCTM NOYBbI B MAXOTHOM FOPU3OHTE OT HOPMANLHOMO JABJIEHUS NOA ABV)XUTENAMU MALIMH

(nPu ncxopHom nnotHocth 1,00-1,12 r/cms)
DEPENDENCE OF THE SOIL DENSITY IN THE PLOW HORIZON ON THE NORMAL PRESSURE_ UNDER THE MACHINE PROPULSION DRIVE
(wITH AN INITIAL DENSITY OF 1.00-1.12 g/cw’)
HHTEpBalIbl HOPMAJILHOT'O JABJIEHHUS MO/ ABMKUTEISIMU MaluH, KIla ILI0THOCTD MOYBHI, T/cM’
Normal pressure intervals under machine propulsion drive, kPa Soil density, g/cm®
<50 <Ll

50-100 1,11-1,15

115-130 1,15-1,20

135-150 1,18-1,28

150-200 1,20-1,31

145-250 1,24-1,35

275-300 1,28-1,40

300-340 1,34-1,45

350-400 1,45-1,52

>450 1,58-1,62

V3MeHeHne HopMaJIbHBIX HANPS)KEHUH B IIOYBE MO~
YUHSAETCSA U3BECTHOW 3aBUCHMOCTH THIIEPOOTHYECKOTO
taHreHca (o B.B. Kanpiruny). Ananus n3MeHeHus I0T-
HOCTH, TBEPAOCTH U CONPOTHBIICHHS TIOYBBI 00padboTKe
MO3BOJIMJI BBIJBUHYTh TUIIOTE3Y U OTYUUTh IMIIHUPUYE-
CKYI0 pOpMyITy IS pacueTa HpUpOCTa COMPOTHBICHUS
OT YIJIOTHSIOLIEH HArpy3Ku:

J— KpuT qTeK - qBK . pTeK

Ak, =k ™" th o) )
rae Ak, — mpupoc co%ff’fi”mlanpeifnﬂ; 0

k KPUT __ pnpe,q .

p - —?
Po R

Prpex — IPENIENIBHOE 3HaUEHHE MIOTHOCTH (1,62 T/eM”);

po— HIDKHUH yPOBEHB ONTHMAJIBHOTO 3HAYEH U TIIOT-
noctu noussl (1,0-1,06 r/em’);

(rex — TEKYIIIEE 3HAYCHUE HOPMAJIBHOTO JIaBJICHHS Ha

MOYBY NOJ IBHKUTENEM, Kl1a;

Gnpex — IPEAEIIPHOE 3HAUCHUE HOPMAJIBHOTO 1ABICHUS
JIBUKUTEIISI HA TIOYBY, COOTBETCTBYIOIIEE KPUTHUCSCKO-
MY YIUIOTHEHHIO MOuBHI, KI]a;

Prex— IIOTHOCTH MOYBBI TIO JBHKHTENEM, T/cM’ (IpH
COOTBETCTBYIOIIEM (rc,);

P — DKOTIOTUYECKH i HOPOT MIOTHOCTH TOYBHI, T/CM;

Po — YCPEAHCHHAs OlNITUMaJIbHAA MJIOTHOCTD IMOYBbI
BHE CJle/la IBUKUTEIS, T/CM”.

[ox ky moHUMAaETCsI MPUPOCT COMPOTHBIICHUS 00pa-
00TKe 1o Cl?eﬂy K COTPOTHUBJICHUIO 00pabOTKE BHE Cliena:

Ak,= —0;{”‘% : @)

0
TIE Ky 5 cnene — COIIPOTUBIIEHUE 00PAOOTKE TI0 CIICAY;
ko — conpoTuBieHue 00paboTKe BHE cliena.
PE3YNbTATbI M OBCYXXAEHUE. J{J1st TOATBEPIK ICHUS

MPUPOCTBLI TBEPAOCTY 1 COMPOTUBIEHNS OBPABOTKE MOYBbI B 3ABUCUMOCTYN OT HOPMANBHOIO AABNEHMS B CNEAE ABVMXXUTENS
INCREASES IN HARDNESS AND RESISTANCE TO TILLAGE DEPENDING ON THE NORMAL PRESSURE IN THE PROPULSION DRIVE TRAIL
OTHOCHTE/IbHBIN NPHPOCT CONPOTHBIEHUS S . o I[pupoct conporuBiaeHns 00padoTKe
g Relative resistance gain ER-Y g . Increase in processing resistance
S.ts g % =
s = § @ 1 = )
F “ 27
§E§_~ = E\°3\e ‘8o £+ a4 = Ee e
s = = 2 s°. 8¢ o= ek Z3 = = 3°.9 ~
Loas = = e D e =S o~ e = I = on =
ShEeE 2o s g S5 g =8 =5 2 S = ES S
Egﬂg g 8 Z = ggé,g EzoE a o s & Es gg&:&:
EcEs 8¢ OE S=3 s § = g2 ¢ ug Sz 88
Smn5g = = < S5 32 E = cE= = = o S =305
=52= = = 2ESs S Z 2% = = SFe>
5 5 z 22 = 2 QW o P =R
5 & = S & & 5
=
O
Off trail - - - 57,8 1,13-1,19 - - -
136-154 0,11-0,16 0,13 17,0 69,1-64,7 1,61-1,63 | 1,11-1,14 1,12 18,6
166-170 0,19-0,21 0,20 13,0 64,4-72.4 | 1,61-1,67 | 1,23-1,25 1,24 10,2
183-205 0,31-0,34 0,32 5,4 83,0-86,8 1,97 -2,69 1,42-1,50 1,44 14,6
253-272 027-0,31 0,28 12,5 79,0 -83,2 1,65-1,96 | 1,37-1,44 1,40 12,0
300 0,38 93,1 1,96 1,58-1,61
0,38 18,0 1,62 13,0
350 0,38-0,39 92,6-94,7 2,06-2,61 | 1,60-1,64
407 0,42-0,47 0,43 11,0 99,4-109,8 2,48-2,56 | 1,72-1,90 1,76 1,76
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L ITEY Table 4
PACYET NPUPOCTA CONPOTUBIIEHNSI OBPABOTKE NOYBbI B 3ABUCMMOCTN OT HOPMAJIbHOIO JABJIEHUS
CALCULATION OF THE INCREASE IN RESISTANCE TO TILLAGE DEPENDING ON THE NORMAL PRESSURE
O003Ha4eHHs] KPHBOIH
BapuanTel couetannii / Combination options Cur;lea dl::icg):lalg’on in
the figure
Goe = 80 KI1a, Gyper = 350 KITa, po = 1,0 T/eM?, p. = 1,2 T/em?, k, = 1,62
q 100 115 135 150 200 275 300 350
P 1,15 1,18 1,23 1,25 1,29 1,38 1,39 1,45 A
Ak, - 1,0 1,21 1,37 1,58 1,62 1,62 1,62
Gox = 80 K12, Guper = 250 kITa, po = 1,0 t/em’, p, = 1,2 t/em, k, = 1,62
100 115 135 140 150 200 275 300 350 400 450
p L15 1,18 | 1,23 1,25 1,27 | 1,28 135 | 1,40 | 145 148 | 1,58 o
Ak, - 1,0 1,42 1,47 1,53 | 1,6l 1,62 - - - -
G = 100 112, Gype, = 350 11, po = 1,04 r/em?, pa = 1,25 rlem?, ky=1,62
| - | - ] -] ]| 12] e || ]| - | - | o
Goe = 80 KITa, Gpey = 450 KTTa, po = 1,0 r/eM’, po = 1,2 T/eM’, k, = 1,62
125 135 150 160 175 200 250 300 320 350 400
P 1,19 1,23 1,24 1,26 1,27 1,32 1,35 1,40 1,42 1,45 1,48 ¢
Ak, - 1,03 1,31 1,37 1,41 1,53 1,60 1,61 1,62 1,62 1,62

BBIJIBUHYTOW TUITOTE3bI UCIIOJIb30BaHbl YCPEIHCHHBIC
IKCTIEpUMEHTATbHBIC 3HAUCHH ST HOPMaJIbHOTO JIABJICHHUS,
MJIOTHOCTH TIOYBEI U CONPOTUBJICHUS 00pabOTKe B Clloe
0-20 cM (maba. 3). BiaxkxHOCTH T0JIsI, IOATOTOBJICHHOTO
ozt moceB, paBHa 20-23%.

O0paboTKa IKCIICPUMEHTAIBHBIX TAHHBIX 3aBUCHMO-
CTH COIIPOTHUBJICHHUS TOYBBI OCHOBHOM 00pabOoTKeE OT HOP-
MallbHOW HAT'PY3KH, epeIaBacMOi IBIKUTEISIMU Ma-
IIMH, TIOKa3bIBa€ET, 4YTO B MHTepBaJe g =136-170 kIla co-
MIPOTHUBIIEHUE Benallke Bo3pacTtaeT Ha 11-25% (310 cooT-
BETCTBYET HHTEPBAJTY IIOTHOCTH TOUBHI p = 1,25-1,30 r/enr’);
B uHTepBasie ¢ = 180-270 xIla conpoTuBieHne yBenuniu-
Baetcs Ha 43-50% (p = 1,30-1,35 r/em’); ipu 1aBieHUM B
untepsaie g = 300-350 x[1a conpoTuBieHne 00paboTKH
noBeIaeTcs Ha 58-65% (p = 1,40-1,45 r/em’); mpu HOp-
MaJbHOM AaByeHuu g > 400 xIla conporusnenue 601b-
e Ha 70-90% (p = 1,48 r/em’).

OTHOCHUTENBHBIN PUPOCT COMPOTHUBIICHUS ONpEe-
JsieM 1o popmyJie:

éﬁko =1- ko/ks criene* (3)

DKcnepruMeHTaIbHBIC TAHHBIC CPABHUBAIIH C PE3yIIb-
TaTaMU pacyeTOB MPUPOCTA COIPOTUBIICHHS 00pabOTKe
TTOYBHI 10 MPEJIOKEHHONW 3aBUCUMOCTH (mabi. 4, pucy-
Hok). Vicnionb30Baiu pa3auyHble BAPUAHTBl COYETAHUM
cocrapstomux Gopmynsi (1). PacueTHbie 3HaUCHUS CpaB-
HUBAIU C SKCIICPUMECHTAIBHBIMY JAaHHBIMU H3MCHEHUS
Kod(pduUIMeHTa CONPOTUBIEHNS 00pabOTKE MOYBHI.

BbiBoabl. [IpesenbHoe 3HaUYeHHE HOPMAJIBHOT'O J1aB-
JIEHUS MOJT IBUIKUTEIISIMH MAlllMH, 3aHATHIX Ha ITOJEBBIX
paborax, cnenyeT orpanuuuTh 10 150-175 kI1a B 3aBucH-
MOCTH OT HCXOIHOT'O COCTOSTHHSI TOYBBI INIOTHOCTEIO 1,00-
1,08 r/cM’. DKomOrHYecK il TIOPOT HOPMATHLHOTO JABIIe-
HUS He JoiokeH nipeBbimarh 120-135 kI 1a, onTumanbHbIe
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3HaueHus HopmasbHoro Aasienus — 80-100 kI1a npu npe-
JISITbHOM 3HAYCHU U HOPMAJIbHOT'O IABJICHU S IBUKUTEIS
Ha [MOYBY, COOTBETCTBYIOIIEM KPUTHICCKOMY YILIOTHE-
Huto nmouBkl 350 kl1a (BnaxxHOCTH MOUBbI — 20-23%). KO-
JNOTHYeCKHH TOPOT yIIoTHeH:s cocTaseT 1,20-1,25r/em’;
KPUTHUYECKHM CIIeAyeT CUMTaTh 3Hauenue 1,30 r/em’.
Ha y60opodHBIX 1 yOOPOYHO-TPAHCIIOPTHEIX paboTax

Ako
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Pucynoxk. 3asucumocmov npupocma kosguyuenma conpomuene-
HUs 06pabomKe No48bl OM HOPMATLHO20 0ABIeHUs NOO O8UNCUNIe-
JleM npu pasnudHblX 3HAYEHUAX IKON0SUYECKO20 NOPO2a YNIOMHS-
10we2o 6030eticmeus (¢

Figure. Dependence of the increase in the coefficient of resistance to
tillage on the normal pressure under the propulsion drive at various
values of the ecological threshold of the compaction effect (q.)

TIPH BIAKHOCTH TOYBHI He Ooiee 23% 2KOIOrmIecKuit
MOPOT HOPMAJIBHOTO JJaBJICHUSI HE JIOJI’KEH MPEBBIIIATh
250-300 xIIa. Kputnueckuii nopor ymnjaoTHenus — 1,34-
1,40 r/cM’, IpH 5TOM IPHPOCT COMPOTHBICHHUS TIOUBHI 00-
paboTKe B cieae IBMXKUTEIS IPUOINKACTCSA K CBOEMY
npeaeabHoMYy 3HaueHu 0. HailnieHHas saMmnupuyeckas 3a-
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BHCHMOCTB PEaJIbHO ONUCHIBAET M3MEHEHH ST (PH3HUECKIX
CBOMCTB IIOYBBI I10J] BO3JEHCTBUEM HOPMAJIbHBIX HAIPy-
30K OT IBH)KHUTENEH MAalllH 1 MOKET OBITh NCTIOIh30Ba-

!r; MOBW/bHbIE SHEPTETUYECKWE CPEACTBA

MOBILE ENERGY UNITS

Ha IJ1s1 pacyeTa NpupocTa COIMMPOTHUBIICHUS ITOYBBI 06pa-
00TKe JJIs1 CYTTIMHUCTBIX U TTIMHUCTBIX JIYT'OBO-4CPHO3C-
MOBHUIHBIX ITOYB B TIAXOTHOM I'OPU3OHTE.
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