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sOCy ] BftejHjdzjdd] St WWdydjdlsO o dzzlstej dedzjjots Ists
CsdgOdizOv i Isd d30dz! dzOW | HacdR@zfsd2ts il i) sy jd3s dz@ Oo dzO 17, 09
o dzOy desisd § tsdzlzyd dzd MoOd3r J GflsdBOod dzf §ls WastEdOL
ftesHEZSYydd: o dzOy detsfils i 1GEE d {f g rtefg hsle dsis St RO dedzts 2 €
154%ssdzd yj mMlsoets d3dzCd or Mh jets MstelsOi MBMist®Od fdizs £10.
B3z ¢ d 7[5l Sbsdzj dzd § o dzOy taiBdis A | igdA@ls jda®) o h Ewdz h Iz
Metstesdzsz ftedo jHjls ¢ Mmdedyjdeds + WWJSCIsd scdzisflad detfiz &
dgimimdzj Hse Odzdw O 10 cuOBLkdAdMNSd?2 1 dzj o Otstceé kGO
BOS M 3Odz! dets? ftotsdL ol BHc®lezsd' dpfiplsg dFFsPtcjyH = 15 %.
o dziz Isdigjjcds Istcj dzgdWtc fiH d20BA, 4 Un dzv H Odz! dzj 2h dn tOMmyy
sflsddB30dz’ dz" 2 bkcEtsdz odelzlstej dzdej ¢t Istejdzdw G = 37U

| Ul
g 1
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S.Yu. Buzoverov
Altai State Agricultural University, Russian Federation

IMPROVING GRAIN TEMPERING TECHNIQUE BEFORE MILLING
IN A SPIRAL SCREW

Abstract. One of solutions of a problem of increasing milling properties of wheat grain is
improvement of its tempering just before milling and improvement of milling properties.eThe r
search goal was moisture distribution in grain material depending on the hydrothermal treatment
technique and determination of the coefficient of internal friction of grain before and aftertempe
ing. The main research objective was the definition otiémite of moisture content of the initial
raw materials entering the first break system on flour yield and the main indices of flour quality,
and the determination of internal friction coefficient of grain in the bunker with a spiral screw. The
most optimungrain moisture content in the first break system was 17.0% as at this moistdre co
tent, the most optimum indices of quantity and quality of finished product were achieved: moisture
content of the premium grade flourl5%, the first grade flour 14.8%, emolinai 15.4%; the
amount of the premium grade flour made 20.5%, semeli#ta, the total flour yield made 75.5%.

The deviation of grain moisture content in the first break system upward or downward will lead to
decreased efficiency of wheat grain praieg. The conducted research in the flour milling camp

ny of the ZAO ATabunskiy elevatoro indidcated
ciency before the first break systens 15%. In this case, the internal friction anglewias 3 7 . 4 A .
Therdore, we suggest to be guided for further calculations by the optimum angle of internal friction
(= 3 7¥\=18%.

I'e j Hjdedj

sOyjMmseats o' fMS O] B2 HtesHESYdd d&zO dz»
LOotsHISD ots dRdesetsds L OoadMmdls sls dO® e Ofg sz @zd
jotwsf j2MCdj MsteOd d  shimdw, O OSHj M
cjh jdeds HOddzsE s otftesMO, ks HO dj§ tsddk
ftoddzv s &8 L OSCtdesdE Wodzw jIsiw §sMisOeC O dzO
Iss JMis! Yt H jddzj ddgidizizd dpQidd »ydeisP e OMtste j dzdats

1jtedzs, Gtsflskzfoshjj &O §fjtejtcOBtsBS Iz,
desfls! , ftod B EHEOHEIEEMEHiEdzHo 52 Miso O Li-dzH 51
dzd YO sfw  dzj L dz2OUdlsj dz dets. ) st stsBz ©®:Hj &
BSlsCBebOL jtedzO dzdy j, bt jMmis! or AtsHlsd O
oJlMmlsolzjls IstcjBBBoaOddwdz "1 tcOQoddz tec Gdzd L O
yd MmO dzO® B4 dz' ded yo=" [ 2, 3].

rdev dLod3j dzgj dedw Isjrdzsdzse duj MSda Mmps2fls
ssH™ GcdHESSBEBEG BSRYsY ) ddzd Codjdydts
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Hjddd Juf LJtdO Mmstej B¥Iismy, fJtjyxHi oMmjc
d { dzHtstf j e 3O.

10 BCRsd dsds L OotsH] fHtwtsyjmm L vl o
LdzH sy JedBO d §sor Mdils! { tejs ydaklf)lsdzi dse dajdgts
Hizls dL d3j dgj degdwv, Isjdgs oarhj 1 WWJjCIlsde dzgsfls! {

Il dzOMmlstswh jj oty ddv dz0O Mtseotej o3 dzdz - 3Gz ¢
ZsHds,] CtdHdydtddtotse Odzd j .

1 OtewHE M o h jEzCOLOdzdzr d3 o7 L " 9 O] lsts-(d dzls
misd uJ tededzdfipdetsd sL JBOIs j ted O dzO.

lted Hoadxyjddd ydHSEBMisd ddzd 6OL O dquj 6]
sO¢ s, Yl olss¢ BHMdtsst] A3 dzdzs tsBIsj S O Is 1
d HoadYJImw odklted st d fEkMmstls, yettOL Lk
tcj A3y dedesets Mmjdgd flzed B OCBEB YHO Y J dedw MsMisOo
CqHEHdJdAOBdSd. wdzts?2 L jttddhstsets Ok tcd O
def &3 ddzd fYtsHodyde" d3 (oL ojhn jdadz B) . 7 efdy J dac
fMlsr = dBOIsjted Odzse ddzd dOMOHEBYdzr = ©g dzj dzP¥ c
fsstsCO O0LO ddzd YduHSthmisd (etMmMatHWh 2
CdHiOo &zd yJ ME sets Msfteslsdo dzj degdwv Mmdzsw (o7 |
yofmlsdy, drmr Wtedsd ), kHjd dets?2 f tsoe j 8F desflsc

JHdAddB qdL fksjRsdjfigerafd] dod odvjlshw M
ftesyd MMO ko dzOy dzj dzdvw L jtedzO f JjtejH f s5d3tsdz
Mo s2 Mise .

Addz s dmmdy ssdRo@EA? L zyjdd) ©OMYTL]H]
BOIjtedOdzy © LOsadMmMdBssmisd ©ls M smtse @z | U
dzj e6ts Istejdzdw L jtedzO HB d ftsfMmdzy ko dzOy dzj dzd v

[Mdzso dzs?2 L OH OYJ 2 d fij fifsdf jtor) B8] @lzlpddad | ) eo ddrdazt
desfmlsd dMratsHdses Mrte! W, onatHWh jets dzO ff j t
sdtsodzr | f5COLOLjdd jJiJ ¢0O0yd mMse O, @z IsOC:
dg 65 Istejdedw L jtcdzO © BERZAC jtojg Mt M JteOdz' dz
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tdLkd sOIst d dr BBMk)yH] ddW
CCMYy jtedd3j delsOdz! dz" §| dMMmdzj His9 Odzad W ( tetso
10 cuvOBlRAdNCd2 { d&zj oOkitce v OBERZAdNEtEGE KO
tcOststedd ¢l tetsyj MM d OfuflOteOfsr v CION J ¢ tzls C
1 ov.

s OB d&zd YO !
[Mdzso dzr | fBCOLOLjdzd SO0yjmseaO L jtodOd d ¢

] Oy desBEs dzj 2 6

| dzOy dzts fyls 1T osH &S

HECydd, %
W | ~ L. [ | |\ [ | . P = %
o] | Bfe| 2 g%atis g% g=| Tl a[BS] S
6O ° ""—55 8 J§”§ 8 |=s|3s|5y
o I £8 < |G Mo 8GN u Eﬁl_ﬁlog o
[9%No) @E_N“U.Nh.gu NT | N~ |- ;:E'_B)u 1)
e | =08 | BT B=|T° e |[Ho

13,4 15,0 15,0| 13,6 | 13,4| 14,0 28,0 | 30,0 | 10,0 | 67,0| 0,0 | 77,0

13,4 15,0 15,1| 13,7 13,5/ 14,1| 28,0 | 30,0 | 12,0 | 64,5| 0,0 | 76,5

13,4 15,0 15,2| 13,8] 13,6/ 14,2| 28,0 | 30,0 | 14,0| 62,0| 0,0 | 76,0

13,4 15,0 15,3|13,9]13,7|14,3| 28,0 | 30,0 | 16,0 | 58,5| 1,0 | 75,5

13,4 15,0 154| 14,0]13,8|14,4| 28,0 | 30,0 | 20,0 53,0| 2,0 | 75,0

13,4 15,0 155| 14,1 13,9/ 14,5| 28,0 | 30,0 | 24,0 | 49,0| 2,0 | 75,0

13,4 15,0 156 142] 14,0/ 14,6| 28,0 | 30,0 | 28,0]| 44,0| 3,0 | 75,0

13,4 15,0 15,7 14,3]14,1|14,7| 28,0 | 30,0 | 32,0 | 40,0| 3,0 | 75,0

© N OB WNE

13,4 15,0 15,8| 14,4 14,2/ 14,8| 28,0 | 30,0 | 36,0 | 35,0| 4,0 | 75,0

10. 13,4 15,0 159 145]14,3/149| 28,0 | 30,0| 38,0| 33,0| 4,0 | 75,0

11. 13,4 15,0 16,0| 14,6 | 14,4| 15,0/ 28,0 | 30,0 | 42,0 | 29,0| 4,0 | 75,0

12. 13,4 15,0 16,1| 14,71 14,5/ 15,1| 28,0 | 30,0 | 46,0 | 25,0| 4,0 | 75,0

13. 13,4 15,0 16,2| 14,8 | 14,6| 15,2| 28,0 | 30,0 | 48,0 | 23,2| 4,0 | 75,2

14. 13,4 15,0 16,3| 149 14,7|15,3| 28,0 | 30,0| 50,0 | 21,4| 40 | 75,4

15. 13,4 15,0 16,4| 15,0] 14,8/ 15/4| 28,0 | 30,0| 51,0]| 20,5| 4,0 | 75,5

16. 13,4 15,0 16,5| 15,1]14,9| 15,5| 28,0 | 30,0 | 52,0 | 19,3| 4,0 | 75,3

17. 13,4 15,0 16,6 | 15,2] 15,0/ 15,6/ 28,0 | 30,0 | 53,0| 18,0| 4,0 | 75,0

18. 13,4 15,0 16,7| 15,3]15,1|15,7| 28,0 | 30,0 | 54,0 | 16,7 | 4,0 | 74,7

19. 13,4 15,0 16,8 | 15,4 15,2| 15,8| 28,0 | 30,0 | 56,0 | 14,4| 4,0 | 74,4

20. 13,4 15,0 16,9| 15,5] 15,3|15,9| 28,0 | 30,0 | 58,0 | 12,2| 4,0 | 74,2

O dzOdzdL dtezw IsOBdZdykz 1 9o dH dzts, Yylsts mMod
IHtcOdzets?2 MmMdMmlsj 3" WO dzO 17, 0%, IsOSMAEC]
sflsdB3Odz: dzr | fB8C0OLOIjdzd Stsddyj mMse®©® d ¢ O
BzCd o' M jEBWNcls®oitldis 8 to ID didktd?, 484 Iz S
dzd yj mMsoats BzSCd or mhject MO MBMIsOB fdzs §
TtsH &kzCd Mtk 0o didzj 786 26 Yodz fisl€ dizts dzj te 20  dzO
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Btsdz! hze ddzd d3j dg "z MmMlsstetsdzz ftcdoe j OFIs €
BBISSCd L jtedzO M jdzdyr .

] OBt OlststedzOY EMsOdzso $ O Hdzw W stedff-tetso C
Zso d LOBjtO fOLOR] Isteso 1 IssdB CtsdkzmMO dL

LIsOdzsoa €O o9 Cdz¢ yOjIs BRkdSite 1 M tgj-6 Iz dz
tesdz EMisOdzOo dzd o Oj Isfqpw  3j tedz" 2 wh ¢ 3,4 -dzO
dzts tOMY sSdztsy J dede" 7 B dzdzd A3 stesor 7 "N C Odz fy
ssets, EMmlstes?2 Mise s MdzO B3y jodis 2 dz@Aff dz) @ s h jf 2
fsHI j &30 BkdC jtc©O 5.

tdfm. 1. s dBO 1+ CMYfJte tdm. 2. CCMmYJ ted d3j dals

RMMatsHY dL CtdhfbtezSydd ftej HdZOGC O] BBE S
Yybsts ftoesdLotsHdlsj dz datsfyls d o0 MisG&] frixolsdzOt s
odzzlstcj dzdzj 65 Istej dzgdv, CBlstster 2 d3gj dgw j Isfypw o

Rz Hso Oded™w s tsftejHjdzj dad® o dzd W dad W
Istej dzedwv 20 MY deOdz detsd3 hdzj ¢4 HtesotsHddzd o
COWjHter [1d)udmf pdzvL mg @dgOMm* 1 C MY j tod d3j dal
Wstedzdteso Odedw SCtsdzzmO dL Mrfkzydrs BOftcd O
hmo.

1 0 tshdetso Odedd fHtetso jHjdeder = L d&3j toj dz2d?2 B
o zOy detsisd L jJtedz® dzO k¢ tsdz o dzizls tc jodzd)teids I |
sjtedOdzO ©® ko dzOydedlsj dzy (tedm. 4) .

15



v OB d&Zd YO °
[ Odzdz" 4§ S jtedd3d dzelsOdz! dgr = dMMmdzy HESO

] dzOy dzl \ 8d34| 1 .| Rye f ; : /BtcOBBISCO tojL kzdz
Ljteded s Kdgdg dgds| ' | "¢ 1 | fifpe| (fnl | S s

1 70 | 157,5| 0,444 -0,01 | 0,0001

11,3 2 75 | 157,5| 0,476| 0,454| 27,1| 0,022 | 0,0008 | 0,018 | 0,01
3 70 | 157,5| 0,444 -0,01 | 0,0001
1 92 | 159 | 0,545 -0,01 | 0,0001

13,5 2 94 | 159 | 0,561 0,551 32,4, 0,01 | 0,0001| 0,011 | 0,006
3 92 | 157 | 0,547 -0,004 | 0,00002
1 110| 164 | 0,642 0,011 | 0,0001

15,0 2 112| 160 | 0,658 0,653| 37,4| 0,005 | 0,0001 | 0,007 | 0,007
3 110| 169 | 0,659 0,006 | 0,0001
1 115| 167,5| 0,686 0,07 | 0,00005

16,5 2 115| 170 | 0,676| 0,679| 39,7| -0,03 | 0,00001| 0,0058| 0,003
3 115| 170 | 0,676 -0,03 | 0,00001
1 114| 169 | 0,679 0,001 | 0,0001

17,1 2 117| 163 | 0,679| 0,678| 37,9| 0,001 | 0,0001 | 0,001 | 0,001
3 112 | 167 | 0,677 -0,001 | 0,0001

N
o
>
N

I
—
—~

45
35

25

20

15

10

11 | 13 | 15 | 17 | 19
tdfml dzg v dzd § o dzOy detsfylsd L J tsdeQ def@ Hzeo tsizld ) edzlsly telg

RL ttdMkzd$ O 3 odHds,o zAesikd (BBqM3 t
ZOLOMlsOdzdj kcdzO odzlstej dzdzj 65 Istej dedv ko
Ylsts ko jdzduyde O Isfqw Mmddzr MmMyd §dzj dedv dsd qHE
idedd o dkzOy desfilsd L jtedesoscts BOLjted OO 15
ils 38, ®. cpOisliB, CSCHO o &OYUA MLY%, o dC
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toj dedzj 65 Istej dzdw dzj Istsdz Ct5 dzi dzOttOMIFOJ Is,
Nidedj. | jtswisdsts, ftod HOd dgj2h jdg fsorhj
ftoswodzwils! MmMotsd OHG L dtsdadg jMdfiper s 2findsiefGlzddzd
SlsHj dz dz' B3 yOMmilsdyodd.
O 2O dzts ¢ d ydzOv MdlskzOoydwy dzOB dzs HOJ Isfyw  d
sy BOjdOdkO o ko dkOyddlsj dzj (tedfy. 4).
h, o h = f (¥)

0,016
0,014 )\I
0,012 /

0,01 /.//
0,008

0,006

0,004

0,002

11 | 13 | 15 | 7 19
tdmlr HslsO dzOMr f dese s C s5dzz MO

) sz yj dedz’ | tojf RdzezsDlsekj zj fBHtsc zOMks Ishw
HOdzdzr d3d. { Odzjj B' dz dMmftsdz L so Odz Hdzv tcOM~
Hdzw  fh jdedy' . uwbed&zOfmdzs twdmMkzdz © 4 keéBtd
¥ = 14%. 1o jHjdede J dMMmdzj Hiso Odzd W ¥ H20 |
2O tflsddOdz dzzs 9 dzOy detsfls fted BOSC Md ROz
HicOdats2 fdMmlsj Bs2 v = 15%. 1 1kt fkzyoj
l silssBz & ftojHEZOCOjd HAY HOM dgj 2d-d 2
BOdz' dz" 2 kZotsdz o dezlstoc jtelrilzjw 5= Isltehjutzdw G = 37 (

l T 9otsHT

1. wO®ROv flsddOd dzOv o &zOy detsfyls! L j tc dzO

COS ftod {2 o dkOy dsfisd §sdkzydddi: MHOod |
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d SOyjMmsoO cltot? fwsHESYddi:l5Mz0 i dptichy lds
MW@ , 8 %dzts X5OWRIS], 4 %, Ctsddyjmsets &z§d of
s 20, 5%, GG EKtEY o’ RsH ®BzCd Ml Os
o zOY dzgsflsd L jtodzO d&zO@ | HuEOdts?2 Mmdmlsj dki o
Hjls € MmdedyJdeds WW,jChkdodesimisd §jtcj OB BISS
2. lwtsojHjdzdzr | dMMmdzj Hise Odzdw™w dzO 1 [ ¢
2O flsdBOd dizs o &Oydshls!: fted KOS MHdBOd

| HteOdzats?2 MdMmlsj Bs2 ¥ = 15%. 1 1l Mdzzyo
l Bl lssaBz 3 ftoj HAZOG O] B3 Huzy j dzlOdits simg Qf «JGY
BOdz! dzf 2 ketsdz odgzlstej dedzj ¢ ts5 Istej dedw (G = 371

lddzdsctecOWdyud MSd2 M dmtsg

1.l stesB! jo |1 .1. uvjmdtdztcedyd mMcd?2 ftsyy
fhjddyr &veSCdrn i NMOEBEOEFE ] . ¢ H di3d dzad Mistc C
CtcOw , T 810f).2 .

2. sekzyjoaO C.1. ute jteh jdiMlsotseo Odedp-  tots
dzlz : B IssHdUud MSdyd ECOLOdY [/ i §O0LdzOl-tRG z R
ots ¢l R dd&3. R. R. T6 6B dso ©, 1991.

3JohCjody 1.1. uvjrndtedwy t©OL @30 L j§
sdSC R3O BHzdz:. o ®L @)l R dd3. R. R. T7T®BfzL dzso ©, 19

41 sy mMmr d OffOwLOlsr: d&@ijbsHduimnédy E
/1. rR. TiBtOdeEmdzts @y vl R2OMY.6 .

51 ttsyg MMmr d OffOoOtOlsr tHdh pazdE HtdAsd Lodzt
Cdz. /| (sfmeipdtaldO:. L RITF221R.012.

6.1 otsyj MMr 7ePlsOof f@nh j o2 Isj -~ dzd dstsic dtd i H .
g. 0. JtwjuHEJdzOI RJ19Q8fR.014.

7.0 J ndesdzsedw g dh jorn ftetsdL oaotsHffflsats-/s 1t
dztmue, -208 5.

8. Quality indicators of albur depending on its humidity / J. Harkins // Food
market, 20041 P. 193200.
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vrs 631.363. 2
[.]. 1tksoddStsoa®, .71 . [WwhjdCts,
b dzls©O2 n§ d 2 p(plkmvnlkova1105@nall ru

Irtdfcvrfev1 30 MmOt ¢suv[{ REUVRSR R11 OZRI
L fovsdl rtlisrB&R 1

O dzdzsls OB ddzS d 1 o jtelsdC Odz dzgs?2 ©fp! ¥ 9teOh j dad
fitemyfjSCisdode BB L d3d dz2 ySshpydjds Jtsip) sO ad@sdzddiffdy dzi H S ¢
Ctso HitBYAE d Rk HosOsddr] steBsf tcdetslstso dlsj dz' dztsd3 ¢
sflsdBOd dzsd3 t6j yJdBj tOBBlsT Off OwOO. 1 jhH@sltew
dzdd dBsdslsStses fjtwots?2 d fofdjHEzehdr MijSydB- HictsB
?]Zgo% Eéfn)tsdzf B oMy tcj @ gzl =@ d3d7 j 2 BYf IO J #2108 W (5 to o

B .

M.V. Polkovnikova, D.N. Lyashchenkqg A.V. Ishkov
Altai State Agricultural University, Russian Federation

PROBABILISTIC HAMMER WEAR CHARACTERISTICS
OF THE DM -3.5 HAMMER MILL

Abstract. Crushingmachines with a vertical axis of rotation are currently promising lerus
ing equipment. As part of this research, the wear of the hammers of tiDh&ammer milln-
stalled in the #AAltaio feed preparati ahop-unit
erating conditions of the equipment. Despite significant differences in the wear of the hammers of
the first and subsequent sections of the hammer mill, their wear by weight is well described by the
well-known Weibull distribution with the parametéts = 1. 7 (shape parameter

I'e j Hjdedj

RL s dpcdzslsC s HiesBddzcS L jtodOd d 0OdzC
MecjH d BOjttdOdse, HtjyxH] oMmMjet, MOodf
ftojHjdfddg = 65 Mmdtsr JL 3§ dz YyOjudak@tj@gpPis |
tcOd3j steso L dzOh do Odzd™w t©OBBBYdr Bt Odso B |
Isj dzd dL dzOh do Odzedw™w € Oy H 86 ts5 dz§ thetz & § @QGEaE-B O tyt
dzd y" ®Hdzsets dL drLejMmisdzr = MisOIsdMmisdyd MS d -

J HictsB X 05 GtHhtoisst todes 565 5 & ¢BlY dizj 'O, 1
dzr s OmMf sdztsy jdzgdj 53 M o tOh j dzdw, Bsdzsls§
28 hls. o Mbtsfsj), o Ctlststcr n wded Mo tsB SHC
dzd BBz hdods cOmMMisswded j &3 Hicke SIS Httlzc O.
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[frls 1 CMf zZ2OOYydd ©OSdms HEBdAEZSS d,
dr ©OBBYdnrs BGcOdtses [ 3, 4] COL Odds- vylst
otseEt BOIjtdOdzO o dedr M
dzj adts o j Misde" =~ f o5 YgEfiph tsp :
tgg yh jets oL Hj2Mso B s (
mr o Odzdwv BOIJ ted OdzOts gH j G 1S
Ck,) ddBlsdcOsh jets ( @BtOL
: Mo dvw BsdzslsC s tedzlts sotdsA Hiip
tdf. 1. ldgj"hded? dzj teOo dztsyg dzdz .

Bsdzsls ¢ saf gLy Je . .
Mistsy ¢ d ( dzO le5s 4k sOC Mdzjuizjls dL wdMmkda

dets ] dLdzP)  ZOAZEBIIE) 50 gl 6 o C
detsj 2 bEHOtdy &3 d jykhdd Hj2Mse dj dg- dzO
v ktd St HbY EosdsksStss §jtos?2 (o)l daj
sMisOdz dz" 7 Mj Cyd?2 HtHo j e Os-FMv diad dzteCiy lnlzj a
flsd do becjysd&eMYd, O BSCKoOW §ojth dat
L &z0h do Ojlsmw, HOyj -fasSndy zOds0k SusSddz®c o *

Ajid ©OBEBjH] &' ojtswisdshlsd' j & OtC
Bkl so Hise ddZss .

CCiy jtod d3j dzls Odz' dzOW yOMmls) (kjtstkjlsdy

RMMdzj Hiso Odzdw 2O dL dzOh do Odadj Htetso tsH ¢
OCtej 0] o kyjBdsd nsLw2fsej [[J ®)tkdc
B d dz§ j3,5 |

I ftsyjmmj dmf"  sOdd?2 dL d3j dz' yOdztsfy: 1
fhjddyr ddd om0 ds OfidDisdstsizist sy gyt dg@ixd |
L jtodzs/ o lasd2 5. vOMstskO otOh jddy skt
3600 B / d3d dz, sBh O 3 &0 OB &I dzts M ls - dLidzj dz' -
18%, idBR0O MitHjteyOdd] MBRZ Mshsd Gishfis? j 82
o Odalft§ dzsls S 50 B ' dots j ffisfy dzihH e ® dBGAS KRV-12000,4 j O F
[BI YR ol BECHEsSISC 59 .
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tdLkzd O d dr tBMEZz)yHj dad J

RLOjMlsdets, yYlsts dqdzlsjctcOdz dz" 2 ftesygzmfm d
dzs ~OwOCIjtedLizjls oj dzd yddzO 9 j ME s tz€ 5] I dzida
BsdzslsC O o Missf $j ddzd o Htetse d dzC-gzd B thytf @zts
ftedHjdzjdzde (desStedsOdz! detsj, 1 Jj2BEAZz&ZO, ©0Os dzt

1 0 tedmizdz¢ § 12¢ Mfticidt@d) d3jj diO0 dz' dzts ff s dzligy J dzdz
ftojHjdjddY dLdsMO deEsdWed, o NddHi FUED
f OcOd3j Istelz.

I edMmMlssctcORBBI o©dHdAts, Ylsts HOdROW- o' B
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A.L. Chirak
Altai State Agricultural University, Russian Federation

ON THE CHOICE OF A PROBABILISTIC MODEL OF WEAR INDICES
OF AGRICULTURAL MACHINERY PARTS

Abstract. The substantiation to confirm that the Weibull distribution is best suited fr an
lyzing the specific wear indices of machine parts is discussed. The gwdetermine the minimum
sample size to justify the choice of a probabilistic model of part wear index.
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l.Ya. Fedorenko
Altai State Agricultural University, Russian Federation

COMPUTER SIMULATION OF GRAIN HEAP SEPARATION
IN A VERTICAL AIR FLOW

Abstract.A computer software application has been developéderMathcad Prime 8ys-
tem which can perform various computational experiments of the vibratory separation pBycess.
changing the initial conditions, it is possible to vary the angle of grain introduction into the air
flow, injection speed itself, kernel characteristics, et
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V.A. Milyutkin
Samara Statégricultural University, Russian Federation

EXPERIENCE OF USING TILLAGE EQUIPMEN T MADE
BY SAMARA -BASED OO0 VOLGAAGROMASH MANUFACTURER
FOR BASIC MOLDBOARD AND NON -MOLDBOARD TILLAGE OPERATIONS

Abstract. This paper discusses the work of a new enterprise in the Samara Region for the
development and production of innovative equipmearter the import substitution program for
tillage using various technologiesclassicmoldboardtillage with innovative reversible plows and
nornrmoldboard tillage withdeep tillage cultivator, and large range cultivators. The technoldgy e
ficencywasedauat ed on the farm of the OOO fAAstrabo
product quality in conjunction with the studies of the Samara State Agricultural University.
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V.A. Milyutkin
Samara Statégricultural University, Russian Federation

AGRICULTURAL MACHINERY OF SAMARA INNOVATIVE
ENTERPRISES OO0 PEGASAGRO AND VOLGAAGROMASH MADE
UNDER THE IMPORT SUBSTITUTION PROGRAM

Abstract. The development of the regional agricultural machinery industry is discussed, in
particular, new hightechplants in the Samara Region for the production of innovative, agrachem
cal, multifunctional, modular complexes Tuman developed by the OOO-Rggasnd tillage
equipmentreversible plowsanddeep tillage cultivators of th@OO Volgaagromash. This maaohi
ery successfully solves the problems that have arisen from international restrictive imporusubstit
tion sanctions.
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PRINCIPLES OF SELECTION OF TECHNOLOGY AND MACHINES
FOR CLEANING AND GRADING MUSTARD SEEDS

Abstract.Mustard is a marketable crop. The issues of improving the cleaning technologies
of smaltseeded crops are relevant. Based on the conducted studies of the physical and mechanical
properties of mustard seeds, a technology for their cleaning and gradingpissed.
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NEW LABOR PROTECTION REQUIREMENTS
FOR OFFICE WORKPLACES OF AN ENTERPRISE

Abstract.The authors discuss new labor protection requirements for office workplaces of an
enterprise. The new sanitary rules have been simplified, they have fewer requirements. Now office
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companies should be guided by the common sanitary regulations SP 2-2@B@&Afployers were
allowed to largely independently determine safe working conditions in the office. There &e no r
qguirements for the convenience and efficiency of the workplace in the law, they are detammined i
dependently taking into account the resoltshe professional risk assessment.

I'ed Hjdedj

[ ts dzj H 09 dzd A f tstc Istc j B 59 Odad W ¢ tc C
4Odzl 1 2.2-02/ 214202400 GHH JHI§dR]fsExzdld Qg dj
oddzO d desteRBOIsdor ldijdddd. vjifjt! ss¥dfh
90! MwdtsBY BoMjn201 2. HOWA s Otcdz’ jw -f tc O«
LOIjd dz" j] IstcjBtsoOdzdW § Efqdzso W 3 IstdfzH O,
Mse d tOBBUd~ difls (§dMm @t 7E6HAP2E0E | B dzO+

i 4L QIS

1 sar j MOdzd Is Otdaff tgts st @afd dz®d ded » B4 dz' ",
WOCkk ©OBSItSHOIj &Y B ©OLWjh ddd ot Ldidsdct
s Ofdzr | Ekfmkssedw IstkzHO® o W¥dMmj. 6o’ j
103d dzgzlsdzr j] Hjtejter ©f COYHT™ 2 yofy, L d®ydls,
Zvis! RN dzjls tBWL Odedetsfls, MtsCteOh @s! to
Bvhdds ddzd § jtejotsHdl: 5 dz® dzj o w L Odzdzlz s
o fdfMm!' d3j [ ddzstclzn OO0 sG47R5. 02. 2021 N 15

sOC d ftejyHj, &dded BOdz dzOW f dzsh OB-! 6 C
B hjddy dO0 HdsEts ©OBlsddlO tj Cdj dHlz®
(1. 249 w202.%0.38001 [ jibtsHdyuyjmMSdn twej S s
Mlse j dzdzese 5 MOdzd s Otedzse s 9 tc OWRA |, 5l (OF GAlzg . 2
HOydd N MR1)2.2.0244

vOCYj Jjotsdizj hdalzy dets MmtsB dz¥ H OIs! tc OfMmfds-tsw dzad
ktsteORd d MissdzO®R], GY¥dMds?2 IsjoddSs2-d B:C
flj twOLEjh jds tOnfsdkOecOls! ©O¢, ykte' 1§
cdedjdduj MSd] dstthkOlsdsr Is-@Bddyr 5.52 ucC

)l RO ste’ Mo jlssots? MiejH' toj ¢lzdzdta2 s
cdyds 7 kEfstets2flses (§-£0). 250, 251 ul 2.2.3

48



dlstesedrn btiBtsoaOdd?2 ¢ tOBBYJ B Mssd&zO®R
Oz dzO@ di3j MisOR HozW OB GIs-HisMEGB &y dzfy fzts$ © 5 f
HiZWY  dese. 1" MO ftesMistcOdmlso © HBd d2ZO BT Is
450 oz dzO Lktetsodzgj SCStsdzjdz d 600 iy dzO@ Lktets
B MO Hdzv OBl MEwLOIS®@ B sd-Pea)y i t5EC 5
(. 6.3, 62@) giadRPEP2 B3 H79sHMIsOeCd ! HdzW
dzr . 1 sHMsOeCd oad@3diMlsy M ®wHlsddizOd d &g § O
BjdHEZE s CstediB"h dds d B jtej d3j dede’ d3 tc OB tsls dad
N MP 2.2.024421).

[flsdBOd dF 2 RIS tesS dzd 35O o ©WHdMp sEs ZH
o fYwdgjn jddWwB5s5 AL s2BPBE2 [ dzd o W MR -t
dzj 4§ , fsCOL Olsj dzd dzlz 3 dzts ftedoe j Misd ) fr
4 0Odz) d1 121®]. 3685

sl Odeds, CBlststtOW dJedtstdtekzjls IstejBBO O
B MisOdz, CdPmcdsls D O Cdzlstetsdz’ dz' » 1s5tcasOdz0.
M stcj BdOHL sts HE 20 Is'f). teke. (y. 1 Mk
hlsteOW Is J RU Hts 80 Isrfp. wWks. (y. 1 Mmls.

vtcjBtso Odgd?2 € BkHtBMmlsok d 1 WWjCIlsde desfls
sfwejdzvsls MOBsMssWIlsjd des M Eyjlssdd toj L & dz

vyistsB" tOBtYJ J d3j Midsdso diff HAF,dzOds ) s Bl AidSlalrq d3ts
dz2" | ©OLHtOydIsj dzd . YyoOh j ofmjets WdMmde 7
LosdzS d d tOLcetotster € sdzdzj ¢, tsdzjdigiHi@sCaetd]] digj
dzOw  d3j B j dz' |, LOctosdBsyHjdedj t©WOBBYJGCW®- Mists
Bdd dzOW t©OBSISO Btclsj ~ded € (.

Ly des ML HO! Mojdkz, s (k2 d&isyd
d BtelsjnrnddSlk. [ jBjdt dzj sSsBatSHABs ¢ ttsH B d tc
srajH! jMded b MobttkHddSO dzj Bsd h 525-flstsc
Ndls 1 WWiClsdodats tcOBSIsOI: M dgj 2. [ sBddz g

49



tcOB SISO CBlIstster =« MWy jd2O0 M yYyoOmlsr ddd L ot
ZOftewy jdzad j O3, f tsL o sdzv Is dzlfsided tc i &5 O Is 'dz0 & s d3© d
Isd .

]l Oy dets tsyj ded s |, ZOMEtsdz! €58 dzj 5B R BA-d d3 ¢
odls! jets dz2O0 tOBtYJ B3 BIMisdi, fJitejHOIO- dzO
dzj dzgd¥ HBC LB dzstseo: BEBOed, Skt j zdmf s
Cs2, Bhs@@Ldg Misdlsj o heOWOR ddd LB®- fte]
dme dzy des? ddeW stedZOydd ErtsHdls ddatsc tds-9 6 «
90! HBCEM] disr d d@d MsO dra ~teOdzj ded v .

1 BBrBHd®BE MshisOo dIs! CtecOWdSE EBtteE d |
f ZzZOC Olsr & oW dERAUs ¢ jIs HaEO® fted OBl L O
tcOBSIsded ¢ O3 Mmded d30Is! dzOftewy jdedd M BStec Odzts
ZzOctelzL € d.

l jtcjBtsd ©® tOBKl] welsjrddSd MmddlgOr s
ZdStse, Cobtterj MOBsMisswWlsj s $HRHOELEW
ydls! bkttOoadi¥r d BECtdzyOlsj dz dzts dMYf stelsdds! e
CGOdzd L 59 Ols! Moatsjotej d3j dedzr 2 MjteoadMm B ] d3t

ltcd BteeOdzedL Oydd tWOBBYjGEB B MisO jo-Ox dat
dzj 2 ftesWiSsdBO d drd n@dgtsajd?2 olstzidaz @ [j TZd .

) OC dzs yg dad §

Htsc zOMdes biczHtso sz L OCtsdztsH Ol dzZdfplse iz
WsttlsdzsMisd d BJj Lt OMdesMmisd tcOBBYJ cts B Ms (
ISSH Ols j dzw . 10 dgimtsBdz¢E Hjdzd] Istej Btso Odigd 2 &
desils! dagfstetzs OspPdz? , O dzj wWOBSlIsdedS. 1 ted
CBSHY SMO ddzd MOdzdIsOtedz" = detstedzOlsdotse dzO (¢
Hisdzy desfylsdzts ] dzd yts, Bl jyoshjj LO BfEttsfO
Njdz histcOW o tOLdBjtej HKS 5 IsrCOnydfgy e dzj Xs.
ZOCOL OO CEZHO Bftsdzj ji Higts BPH dis "ddn whyls tot© Bsdlzj 2
50



dOtelzh j dzdd YtwOoddz B j L-5f @iinagdts drts &fd dni@hglecds-O
fMlseo j dedets ko j dzdydo Ojls hlstcOWder j MOdeSydd.
f sHo JtlcGdzzIsT h s tac@Wlzj 8?2 . 4  clsOffady Oyddj § tod
d&zdd BERHEI dzZOCOL Odzr dz0O Mkzddizz tsIs 100 HTS
SEcOddLOydd ©dMSkvls Brils! f§oHo jtoddllsr &g
Hjwlsj d desflsd .

IdeddscwO¥ dyimMSd2 My dmsc

litcsoCddz R. sOCBBE Pdfzy GEOIs @ d M
IsOtedzr &3 Istej Btsoa Odzd W a3/ / wff tcOo s5YydRPRL.-MY2] yd Oc
-g . -39.6

2.4 Odzd IssOtedas | Zd s dzsec d yj MS d 4 f tcOo d d&zO
2222413403 | | dedjdzdujmMSd) IstejBto Odzdw - ¢
o yudMmdzdlsj dz' dz" d3 d3ON  dzO 3 - 4] o JsHe CIBEER[RSANF PO : te
RL-Aat MisOdzH ORISHa, 200 3.

3.40dzdIsOtedz’ | ftcOoQ@@O uldzd I§ @B ez BAzsc d y
stcj BSO Odgd W €& = catg SHH01-23 - isti€ 10 @0 s R MIs OdzH Otc |
2021.i 2811 .

urs 631.331

[.1l. sBoodd. 2zJ]jcdzse
[ e OdzMCd{ds . jdv | stes didzts & © s,admaeh@hbB@mail.ru u

. J]. J1BdHOYEZS

[ e OdhYdy. pOENn, akoval 77@mail . r
(. 5. 1dBd¢
| e Odzm S d & g lwd Is § dzv théldn Sbithik@mail.ru

d. d. 1 OdS 59O

[ EcOdmYds? 4 v ApfRpps@ramblerru

JYtrrecJoliRrr SaAanpsuvrRlIT JHdUuRrR 138l ddzrm
VP arliam fozrRY PEtR [ OY1JRYLZIM ) Jul1om
flz1vfeuvr v 1IRLGurfCc s tO02LYRI [1 1

b dedets s OYEMM BB Iste j des B tej Hjdzj dedj d MtcOo @ dad j
BiSIsr ormjeoshdns MdMmlsjd3 fsmMjoder » BOhNddz tcfH SO tSC
Misd¢d orMmMjoOshdrn MdMisjds fojHdzsy jd Isjrdsdgsedy]
dzdw jet fterh jdadw.

51



[ V. @AV, Shcheglov
Lugansk State University named after K.E. Voroshilov, Russian Federation
A.V. Bondarchuk

Lugansk State University named after V. Dahl, Russian Federation
E.Yu. Bibik

Saint Luke Lugansk State Medical University, Russian Federation
¢ .¢ . Pankov

Lugansk State University named after V. Dahl, Russian Federation

DETERMINATION OF THE EFFICIENCY OF SOWING SYSTEMS OF
SOWING MACHINES WITH VARIOUS METHODS OF POWER TRAN S-
MISSION FROM THE ENGINE TO THE WORKING TOOLS

Abstract. The definition andomparison of the energy performance of the sowing systems of
drill sowing machines are discussed. For comparative characteristics of seeding systenus, techn
logical efficiency is proposed, and methods and directions of its improvement are shown.
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V.l. Belyaey, D.N. Pirozhkov, A.V. Tagiltsev
Altai State Agricultural University, Russian Federation

DEVELOPMENT OF TECHNOLOGY FOR A DIFFERENTIATED METHOD
OF SEED PLACEMENT AND FERTILIZER APPLICATION
IN SPRING WHEAT CROPS

Abstract. This paper discusses a technique being developed for predicting yieldsand ec
nomic indices based on soil moisture storagel consumption, soil fertility, mineral fertilizepa
plication rates, and seed field germination.
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N.I. Strikunov
Altai State AgriculturalUniversity, Russian Federation
S.V. Lekanov, R.V. Rodin
Polzunov Altai State Technical University, Russian Federation

PROSPECTS FOR THE DEVELOPMENT OF MOBILE COMBINED MACHINES
FOR POST-HARVEST GRAIN AND SEED HANDLING

Abstract. The transition of grain producers to growing highargin crops leads to the
seard for the fastest solution to the problem of their gwstvest cleaning and obtaining high
guality seeds. The fastest solution is the use of complex combined seed cleaning machines.
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4~ cengoupobanue B neplbor acrupayuoHHon KaHasme,
5= pacnpedensrue 380Ha N0 WUPUHE MALLUHS,
6- cenapupalanue Ha 3e0HaB0M peweme,

7- cenqpupobanue Ha nodcebHom peweme:

8- mpaHCnapmupoianue JegKuX NpUMecel,

9- renaoupobarue Bo Bmopon acaupayuoHHoN KaHae.
10- praxdedue fezkux nouMeced;

I~ praxdesue neskux NpuMecel

12- mparcngomupobarge odulyeHHo2o Bo3dyxa
13- mpancnopmupolosue ovuderHeze Boadyxd:
T4~ mparcnoomupobarue IEHOG020 MAMEDUGL;:
15— mpancnapmupoBaHue KDymHsY RouMeCed;

16~ mparcnapmupobaxIe MEAKUY NpUMeCeL,

17- mparcngpmuypobonie 3epHebozo Mamepua/d:
18- mparcnopmupofarue AeEKuX NpUMECEL,

19- mpaHcnoomupobonie ABZKUX NpUMECey;

20- cenapupobiaonue Ha nepbor nHebMocmone;
21- cengoupabanue Ha Bmapom nHeBMOCmOnE,
22~ MPaHCNapmuypoBaHye 1e2Koz0 38DH,

23~ MpaHcnommupobaHue NEEK0Z0 IE0HE:

Lh— MOGHCAOPMYOOOOHUE GHILEHHEY CEMAH.

{ dBAEdS yd sdzOdz dzOw A5 8O ROh ddz¥ 5XFZ
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I dBdzdscEO duiMSd2 My dmss

1. [ jSOdesa, w.)]. [BBddzt dg 2 Ctsdi3f bz €
Cd Mjdwdze / [ jSOdetseo idnjldz' M /s dzfec € Bic dz@4n s dz@
Isjted Odzts o : o 2 € da [ X ¥09 I djwizigdO®s H 826 bz
I OtedzOB dzlf j Bl O vy RORAIz dz:. { R [ ¢ dzls Oishipf. & ¢ls 4
g 117119.

2. [ jJSOdetseo w. 1. [tsBddz! dg j Isjr detstdzscedd
ZO d Mmj ddvdz /1 .uR.J .o [JigidSSCrddioo, / /| ¢ & ROR2O dz!' dz'
- -2.-y. -39.8

3. [d460detse w. 1. swdyjfydvy {§tddsjjdz dzd"
Eetstesydets? BtOBBISSC ] L jtedzO d Mmjvde / o.
b dzZsO2MEtsets etsmMbkzH OteMmliso j dzdzth @0R2.106 P oL &) .
g . -1017

4. whkzasfOtttses, ¢. ¢. Rdzlsj dmMdWds aydw
Bddz dzf » L J tcdzthts ugOm Ig(diEDj~dz'/dz"d. ¢. wlzrndf Otcts
dzj dzdw wWOLodlsdw OctOtedzts? dz2OECd o ©LOBKIO

dzts o Vil d3d M H 2 dfOdadCHIdEs\R ) MEB R y ditss dzlv | te § dzy d
50dzj s MBLHOdWW wte jIsO WdsdkzsH' 7 EZyg-dz' -
ts BGMN 24 ®BOtwlsO 2021 GBHO |/ g4 tsmis. : 1 . H.

1. 1. l dz0OMmJ dzf 5, S. di. Sptcdg B BMEO [mdBHdEME
dz2" 2 deOlzydzr 2 yjdzalste OcttsBdBlsjrndesdzseif2 ¢
4. -292.5

5. Jsdzsoddz 1 .1 . sedddag StcdZPgde s qP Mis d Is
sse [/ 1.1 . JBdsesdds uw.1l. [ Ji1¢0Odtse J/ 1 C
tesmmd 2 MC GI9 ] ~ddgfryyideis 52 CtsdeW Jtoj dzydd fEsEHJ
H' A Zyd '3 Of 19 dzw 2021 G6tsHO, -s¢a dzd PjtchigEtc
dzOokz ¢ g2, Is. / O zZsO2ME d 2 GsMmMkzH OteMmlise j dzdz 2
R . R. 1 Bdzlt zdztse O; lsa u Ot fzd@ dds , RAR s Jswizb .1 . |
T 4 .204-206.
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lrtewdrsuvrlI3 FERICUVIOVRC LRITRIVIB U
1o wrfPesdImirycseuvlriliam st osuvf ow

d dedets Is O 3V 1 fyls GoLdgtelz d Mdzj Hise Oded 2  f tod d3j dzj-ded v
MesosLY2Mise jdedz & kOSBGOS HdbY fwmor.hjddw 1 W¥,j

¢ L. Pozharov, E.M. Tausenev
Altai State Agricultural University, Russian Federation

PROSPECTS OF USING HYBRID TRACTION
ON AGRICULTURAL TRACTORS

Abstract.The studies on the use of hybrid traction on agricultural tractors to improvd-the e
ficiency of equipment are reviewed.

I'e j Hjdedj

uSotej i3j dedletsj Mjdz MSs] FRsLw2fmkeots MlsOd
oj dzdyd dzdj €3 L OlsteOls dzO Istsff dzd o 5, daJ @B-~ SH C
fplsd d Mmistej d3dzj ded § d3 & fMdedy j ded® dzj ¢ Olgdo dzts
Hiz. [HdddB3 dr fjtemf jCisdodf BMm] § fpdzdiMdz tzd .
dzs?2 Iswed dzO fjdz MO LW2Mise jdeder 7 WBOCIs
khdj HoadceOljdzd odzzlstcj dzdzj 65 MetstcOdzd W
L dzOydlsj dz dets kdzzyh dls: 1 WW jCIlsdo desfls! OBt

ltojddBkzh jMlso® cdBtedH dzs? kvwe(

1.  Covdztlats fidzf{mtOd H dz' | lstcOCIste’ gzl
mMetsd tejyddsy Htod dedL CB82 dOctelkzL Cj, ybts
15% [1]. Gl Gitejddets o Oy dets o Efdze W A
Is j dzd .

2. wdzedyjded] Ektctse dgv.i OB &GOt dexgliBMEQfRd dH o
&j2 LdOuydljd dts Isdhj, ykt MBLHOjls BBdj.
Mz Oj s ke jdzd Mtej MMO HdY ydoslkd 7 (
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3. Iworhjddj fttsdldisHletsd g Oasdjs JdEsls st
9 0ls Hsf sdzddlsj d d" YsSoclf Y b oW RBEREEOL Is S|
Bsdzi j Mmdzsydzr &3d L OHOYyod3d, sOSCddizd ¢ OC to
Mdztsy dz' & & f)dzts o SfeyrHybridiCETO S ldda .t OB ls O dzdz’ 2 dac
Steyr 6175 Impuls CVT iqits h dats s ¥ 1i@Qj Isdz. ffific d d3jLdE) dzd j G
ftcdotsHO fLotdzdd ko j dzdydls! oish dsmils! IsteC

4 . CCdztedud MC QY Jefgf mazy g o B dets dzs e d
mMdedy j dzed s o BtetsMmtse k@6 dzj & d4ipdess ciftss cfifta QDB i j tadddf
Hdydtsdzdz di3d HdLdggdadliz’ di3qils s3tsm j dzOj Is fMmj dz' &
emss2uyde" @3 d { Sosdzsedudméd udmisr d3 [ 2] .

5. 1dBStsMmis! o . ddnd tdscfid dzrtsjo Olsize[@C Isste™ - BsSG
Mw € tOL ddyder i3 EmMdazsedw d ttOBslsr , fdi-tej ¢ O
Ljdz dzr s tejyddssds © L OadMmMddBsmisd s § tslstej E

Ujmdedzsedyd MSdy OMy jClsr

JdBtedHdz jJ bteOCIster MsMmisswlils dL dzj MS tsdz

irTodcOlsjdz o dzlzls tcj fddale dsdzthhs sdcf@lslag Y dzgd & 4
sOs h d2 dzO@ HdL jdz desd3 Iststf dzd o j

T Gdzy Slsted yd M dBY slrdzdslsy dz' dz" 2 dMistsgezd ¢
Ndl dmMf sdzr L s Ols' MW Hd&zW ko j dzd yj dedw ykgtsh dat
dZzd SO ftod dedL Cdr dzOGtclkzL € OR.

Ti0CCERBERY sctedz@OCTsd ifllsjjdkd: 1 dzj e dd, CBls
L dzj Sstesislstste dzj sBrBHd B2 OGEzdgiz s Isfptc’ o s
ydoosls o' MsC ks 1 dzjteetsj BEsMis: d B Mistelzs

Tedfmlsy d3" 9§ weQ@@sdpjdaf"C:ls z Odz! dz" § fd ds-4 &3" ,
yd mMéd twjokzdzdokzels ttOMftcjHjdjdd] &Bsisdshls
tesd3 © LOoadMmMddsmisd tsls EMdzsed?2 tOBBIST .

lted 3 6r f odd3) GAp A" § S B Odedd kx4 od
sjrdesdzsedd © Meatsd dBsHjdzd btcOCkttets®d- 1 O
GOt Ils edBtcdHde J tojh jdadw, Cslsster | § -9 s5dz
Isr dzO bsfdzdets d e’ mMdl! 1 WW,jClsdoe desfiyls!
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l1JjtwmMf JSIsdo . utc@ng dBlisdll’ ¢ dzsB Odz! dzf 7= Isj dzH |
cOLodlsds d {C¢tdsedyui mMéts?2 BJiLf OMmMdsfRlsd,
MeratLY2Mise jdzdz" = IstcOSCItsteOr dqdid s Betso
Bdzdy O2h dj GtSHT :

iBZHEIS ©OLt©OBBISOd BBz J sy W jdhslsizfsesdi'd;

izdzz yh Olsmw MmMdmilsjy d&3¥ kZftcOo dzj dzedw, Wlsts
BiIsT ;

I dzOydey Isipvw Mjtedldztsy fesdLotsHMIsats IsOC (.

izojdzdydlsmw CtsdzduyimMlsets dSHJIdj?2 f cdB:

1 OC dz¥ yd ded J

ltoddsj daj dedd cGdBtdHAets? Iswed dzO omytslzr M<t
hoe ¢ Btdzid EmMbs2ydetsdz dd W¥WJjClsde dats Bl
LIsk Isjrdsdzscds dBseckls ftedeiMmisd ¢ fHtsor h |
L dz20uydlsj dz# dzts?2 + Csdesd3dd toj mMtemseo k2 dzlz yh
ftesHtSdzy Ols! dMmmdzj H 59 OdegvlzOdn Istd O L WG ESB I4if- fi3 O
fsdz L so Ols! fBlsjdydoOdz edetedHdzr » MdMmilsj &3 ¢

Il dpdzdscteOWdui Mcd2 Mfdmse
1. Steyr Hy br i d CVT getting cl-oser

agritech. cioURL: htipdy/@dltapritech.com/2023/09/15/stelybrid-
cvt-gettingcloser/( H OIs© BtKON jdzgdw: O05.10.2024) .
2. Y OdL s A.1 ., zddedmse ¢.v. [ yd
L dzj Clsteduyud MEdr bOCIstseBEL W2 fiplad.o d ® ¢ dpd Ld
mMéedr d {1 SCBdEBedyUud MSdr OMYf jSlstse [/ vydpdBf Od
dz" 2 tej Miztcm] /1 7uni verisumJRt:om:
https://7universum.com/ru/tech/archive/iten#93( H Ols© Bt Oh jdzdw: O
3. [BLtstc ddedetso Oydtsdede" » tOL tcOB 5IsHsC (
Mistetsj ded d / [ € dzj € Istcts dzdz” 2 tej Mz tecfij] URLE / W
https://www.agroinvestor.ru/tech/article/420@Bzorinnovatsionnykkrazrabotok
kotorye primenyayutsyav-traktorostoenii/( H Ols© tsBteOM jdzgdw: 05. 1
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0 dzdzts s O @ dsts ldsig jrdded Wi MSdj RO©OCjtedmisdOd sk
ksteso BSH | &ZfE i g tedin ifls Sal ford HdY o jlsds Od dats

|.E. Priporov, V.S. Kurasov, V.l. Batsunov
Kuban State Agricultural University, Russian Federation

INVESTIGATION OF THE TECHNICAL CHARACTERISTICS
OF TURBODISC CULTIVATORS FOR VERTICAL TILLAGE

Abstract. The technical characteristics of turbodisc cultivators of the Agriegiress and
Salford models for vertical tillage are discussed.

I'e j Hjdedj
10 ter dz¢j fHtojHMIsOo dzj dets tcOL destsB o OL dzts §
OctejGOlsse (1 [¢) T8 dzd e B B di3d fHtosdL o
sftejHjdzdls: Mv M dr orBBtesdy [ 1] .
Il sftesm tBj MYy jyd ddyw dOMmj dzj dzedv fJsHiSO 5
o dzsy dzsfls! djve S Bidzjfijddtsda dzj dzO j e 5 oL HJ 2MiIso
fsyesr [2]. 1 €C€Oyjfmboej 1 [¢ or Mz Ojls Ik
o jlsdCOdz dzs? tsBEOBESISEd YD ' .
Ad dz2  teiopfsisdz Hiseo Odzdy Isjrmrdzedud MEdrm dm OO
COdz dzs? tsBtOBEISES ] Yo r .
vg st BOYJ QOMIs!
s IirddymMSédds ~rO0tOCIsjtcdmMisdC O3 tslsdesd
dL Cliter n wodw jlsimmw hdteddzO L ORo OISO d Ht
[fIsddBOdz &zOv JjJ ojddyddd wodv jlsmw- BB
ter 2 9" Oy OjIsmw yYJtejL IjrddyimMédy Jjcets ot
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l otseH g Isj dzr detsfls Oetej OISO (W) BHddz d
dZ0 fttsdLoHdIj dzt detsmls stczH O o Mjtdgifn< 3
stsgp. 1. d Hts. of OLdddidd i i dyor dL &Bjte

ltesojHjd dMMmdzj Hso OdedWw IS mdzdud MEdr A
dg 2 Wdteds f tetsdL o tsrHIUsH] o] 2k Badoaite2d.W j fls

tdLizd sOIsr d dr BBk HJ dd |

10 tdmkzdzsCjJ] fHtojJ HMIsOo dzj dzr LOodMmd d&i3tsmisd

LOr 9 OISO ur s.
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3 2
g 50 y =4.17x + 5E-14
= 2 —
e 45,0 R*==1 o
&2 =
5% 350 s
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]_U.Irl'pHHa 3axBdra, M
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=
g 330 y =4,17x - 3E-14
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g
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25 375 5 6,25 7,5 8,75 10 11,25125 13,75 15 16,25
[ITuprHa 3axBara, M

t dmOe dMmd Bsfls: ?jtgnsqutquls;dzJ dsfmisd Bl hdte
Q) ¢ ¢ YW jstSeiigrd B )

1 OodmddssMmis: fJtesdL otsHdIsj dz desfisd XwIs h
dzr 2 R~ OtOCIsjte. veojdduyjddd hdtddr L @~r9 Ols(
Isj dz' dzsfmisd vr s d dzOBBBEKEIS.

ltesdL otsHdIsj dzt dztsls Urs o9 L Qo (dfipdigdss Mis o
s h n it Hj dzOR :-C CHfigh ji B @@S P, j2HBPatiord i 15,26
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64,8003/ ). [  ded B3Odz' dz' j L dz@\§jpEdivesenaz? o T/ iy, dyd W
Salfordi 22,892 7 , 9/8f, 5 BOS fd RO dz'i &B,7B43FYFzd)y dfdz'5 7 , €
63, §7 dptsslse.jlsmlse j dzdzts

zdteddzO L Or 9 0OlsO H dB89HLO,daz &l BizsHi4) 6 2 s
Milse J dadzts.

1 OC dz¥ yd ded J

lteso JHjdede | diMMmdzj Hise Odzedw™w ff 5C OL Odz(d :

DhdteddzO L Or o Ols @ ¢t 5CiCtfIH] JEifdRId d3 dzv § Is
sls 3,66 Hts 15,54 dils26q £s§ g dlsj dz¥ dzsmls!

Nkzo jdzdyjdzdj ftesdLotHdlsj d dsimisd oL Bt

Idedzd st duj MSd2 Mfdmss

1. t(dHtejdo 1 .1., 2z2jbddddzd uw.1. s ot
- OtcOCIsjtcdMmMisdS ftsyotstsBtcOB OIS 9 O h da OGte] ¢
g. -/4.1

2. [ EYdildSt v jCBOLBe s. 6. ) toddj daj-dzdj
oO0dzdj 3 sy dedode & MlsOSse Hdw for h jdady
ZOkzyde § dmMmdzi Hso Odedw: OCIEZOd dzf | otsftcts
XX1V [ jHEdzO tc HHORE s . dzE spi@ss . -81.6zL O,

3. t(jifiktse ¢.1., |®&OoaddmSd2 1. ¢.- AOC
sfls! dOtgUdscdscts Octkj OO [/ 1 jflsded S
g . -80.9
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g ¢l1rRUCS?P1L 3B 01 0] R
CrrtadSanpsuvriyfevsr RSO PYRULS B SLT].

O dedztsls ONGY HMlsOo dzj d7F ®jLEd SO MEeOo dzg 54 dz dat
Bddz¢d d Whajdgjjdsdapdeldsj dzv fted dL d3j dz yjdedd §hrj-dedyr .
dzd ftsdzyjdr HOdd | 5 ftesdLotsHdlsjd desfisd Ld 1 dzj
Hi2Mmlsodw ftd ©OLEE" jddd &0l  ted OdzO.
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V.V. Sadov, S.A. Sorokin
Altai StateAgricultural University,Russian Federation

COMPARATIVE ANALYSIS OF THE ENERGY EFFICIENCY
OF FEED GRAIN GRINDERS

Abstract. The results of a comparative analysis of a hammer crusher and a milling shredder
for wheat grinding are discussed. As a result of the study, data on tiet @apacity and energy
intensity were obtained depending on the method of exposure during the destruction of the material.

I'e g Hijded

Il MmMjdz MEBrBLYW2MIse jdzdesd3 ftesdL @ SHMIse §
dmy sdz! L zs sMw B3O ddz" t©OL dzd yezsE H § BipPls Iz C
Is j tod O dz. Clts fsLotsdzY jIs f sdzz yOls BOIs j t
B - Oded Ui MEdBBd Mos2Mmiso ORI o Mstslse jilsMmiss d,
CstedkOd [ 1] .

1 d MsdBdz] dzdzts, dwsdizslsCtse ™ j HtetsB ddz$ dH -L Odzd
fMlso ® CtdB dC¢ stcdfiiyj fiflj 26 s t€dgEo "on § tsdzd Y Miso j &
fs tsBl jdgz or tcOBOIsr 9 0 dBBs?2 HtetsHEZS ydd.

[HEZOCt ftedmMikzlsMmMisoke hd] d HEMISOIE - s
mMEtsets MMmilsOs O, LO fMuyjls Btdz hsets GCdgdzd uyg
dz2 &3 fsCOLOIsjdzvdz, OOdWjgeties H d I OO WHBD, tcts
mMsd sy MMO d Htkzed] TLotsdzwel f{fLed d3d C
B4 dz' ud dad v .

RMaHY dL Ijtted?2 dL djdz yjdedvw 1. 1 disl
Zudde" » JLd3ddz yidzdy Gwsdmatsudls §SH jHj2M
asfmw ot otcj dgj dad dz2Oftew y jdedw [ 2] . s OB,
tcsd3, otL iy dts fteddid dzj dzdd MY Olsdvw, ©BOME O
dets? Misjtfjdzd oadzdwWjls dzO 1 dgj eetsj d@zZE smis!  tot

AJ &z tdewWerdls: oddwddy MfcsmMtse O tOL oz
O dz20 | dzj e tsj d3¢ sMmis ftesy)J MMO §ted . MisB dz& +
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I ¢oydimbej dmMmMdziHnkz] & ~ dL d3d dz@ ydlsj dzj
Bqd&S O M) sMjos?2 §sHOYj?2 d WijLjted O-dL &
BJte o HMis@ddzpaldl] dz@ 3

t dRrRL 3 dz¢ ydilsEfsdiafs:ls ¢ @igh ), L jee dz’ 2
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iz s8¢0 o yjfd §fdlsOdedw { dzj ChtetsH old ¢ Ols
dmimdzi Hse Odzdwv 7 dMf sdz L s9a Odzd M j ded yO.

tdLizdz sOIst d Mmfdzjjrds o QE] e diffridzideCiyls @o. dz

RL tedMmizdC O 2 odHdets, ylsts f ko j dzdnd ded |
s bdsjde P Ojlsfw bHjd &zOW 1 dzj tec s S sMls!
Mdedy jdedj] HBdzd dzj ftesdL otsHMIse jdzadzg" = L Olstc O
T dsMiss?2 [ SHL H hodd R AT sf o t©OL dzd Y dzts 2
fted ©OLddyds?2 fosdLotsHdlsj d dshlsd Gt dj d
j B sMisHZ005fted MteOo dzdlsj dz dats?2 tsyj decd o,
i BC Ml WkjLjtedsets dL dj d ydlsj &z d s 8@0L O dC
o dmMmdziHEZ] BsdE Jdlsjteo Odzj .
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tdB. 1 OedmddsMmis! 1 dgj eetsy BC sMisd L g dz! »
sls fesdLotsHdls) d dsiisd RodslkS sots?2 Htss d kS d

ANejLjteds J dL ) dz udlsj dzd dzj 4§ sdzzyddzd N
dzj HsMIsOIs S so ¥ to jis 5o s fls GBI dzsIs € ts9 dzts 1 Ists
fiesHSdydIsj dz dz" d3 MesC sd3 Mdzzy B ' d figsmhists
Mdedeg j d bwyydr j, yYyjd Bsslsisear j, O dj
M ko ddy ddj &3 yOmistsisr otcOn jdzdvw Wtcfitcd |
gL d3j dz2 yjdedd Cttedisoatset L j tedzO.

ltcd 1 Istsd3 tsdgd tsBdZOH OB Is tWHEBSAE ftoj dd&zh j
sded fteshj o 1CMfdkkzOOYydd; " Ekd oddd 0 d]
dL d&3j &z yjdedw ots otcj v tcOBBISr WiejL " .

Il T 9tsHT

l sdzz yjtledzisflzr &5 §f 2zlsj d3 foustt W@ I jlsdedo  datsfir)jistaf
Isjdzj 2 EZHOtcdesets Hj2fMlsoadw d tjLOdedj dg-1 s5C
cdd ftd EkZojdduyjddd fwsdLotsHdIlsj d dsmisd.
L OlsteOydoOjls d3jdet hj 1 dzgjtecdd o Mmtcj Hddej-d3 dal
otsHdIsj dz' detsfyls (.
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S.A. Sorokin, V.V. Sadov
Altai StateAgricultural University, Russian Federation

INVESTIGATION OF THE OPERATION OF A HAMMER CRUSHER
WITH A DISC FEEDER AS PART OF GRAIN CRUSHING LINE

Abstract. The results of an experimental study of the operation of a hammer crusher with a
disc feeder, as part of grain crushing line are discussed.aW\dnad oats were used in the exper
ments. As a result of the study, the dataotput capacityand energy consumption were obtained
depending on the material feeding.
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V.A. Smelik, A.N. Perekopskiy
SaintPetersburg State Agricultural University, Russian Federation

EVALUATION OF TECHNOLOGICAL RELIABILITY
OF WET FEED GRAIN FLATTENERS

Abstract. The functioning of the technologigalocess of a grain flattener is carried out-u
der the influence of external disturbing factors as for most agricultural machines havinga prob
bilistic nature. For flatteners, the conditions of technological functioning are ranked as: light (f
vorable), mdium (normal) and heavy (unfavorable). The tolerances for calculating grain flattening
guality estimates are established based on the requirements for the quality of flattening: the size of
the flattened grains should be 1116 mm; the shell of the graistiould be broken; the presence of
nonflattened grain is not allowed. The criterion for the effective functioning of the technological
process of grain flattening will be the condition when the calculated estimates are not lower than
the specified threslha value.
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A.A. Moroz, A.A. Khizhnikov, R.E. Prokopchuk
Altai State Agricultural University, Russian Federation

EFFECT OF PNEUMO-SEPARATION
ON SPRING WHEAT SEED QUALITY

Abstract. The effect of pneunrgeparation of grain on increasing yields is discussed. The
principle of operation of the aeroseparator is considered, the operating modes are determined and
adjustments are selected. The natural and climatic conditions for layimidaeftperiment are an
lyzed.
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INFLUENCE OF SEED PREPARATION TECHNIQUES
BY PNEUMATIC SEPARATION ON THE QUALITATIVE INDICES
OF WHEAT DEVELOPMENT

Abstract. The selection of the operation regime of aeroseparator for the extraction ef high
quality seeds is discussed, and the results of field experiment are presented. A comparasive evalu
tion of seeds by growing stages was made.
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DETERMINATION OF POSSIBLE OVERVOLTAGE AREAS
ON THE EXCITATION WINDINGS OF SYNCHRONOUS GENERATORS
IN HYBRID POWER SUPPLY SYSTEMS

Abstract. The operation regimes of a synchronous generator as part of a hybrid popver su
ply system are considered from thenp@f view of the formation of overvoltages in the valve-exc
tation system. Thgeneratorparametersaffectingovervoltageoccurrencenveredetermined
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A.P. Kovtun, S.V. Strebkov
Belgorod Statégricultural University, Russin Federation

METHODOLOGICAL APPROACHES FOR TECHNICAL ASSIGNMENTS
FOR ENERGY CENTERS BASED ON MULTIGENERATION

Abstract.The development of methodological principles for creating technical specifications
for the design of energy centers based on the generation and accumulation of electricity, heat, and
cold is discussed.
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BashkirStateAgricultural University, Russian Federation

ANALYSIS OF THE EFFICIENCY OF PHASE TRANSITION SUBSTANCES
IN STARTING PREHEATERS OF TRACTOR DIESEL ENGINES

Abstract. The research findings ostarting preheaters based on autonomous heat aceum
lator with different phase transition substances in tractor diesel engines are discussed. The compa
ison and theoretical evaluation of different phase transition substances and their efficiency are
made.
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AzovBlack Sea Engineering Institutdranch, Don State Agricultural Universijty
Russian Federation

SELECTION OF REFRIGERANT OF HYDROFLUOROOLEFIN GROUP
FOR HEAT PUMP SYSTEM OF A GREENHOUSE

Abstract. The integral values of functional indices and quality indices of promising refrige
ating agents are calculated. Spider plots that allow determiningribst effective refrigerant of a
heat pump system are discussed.
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MHmezponkHse nokasomenu
I-BuddepeHuunn xonodunsHozo azewma; |1-znodd; lll-meMnepamypa B KoHUe npoueccca cxamus;
IV-ydensHos xonodonpousbodumensHocms; V-ydensHos padoma;
VI-oduodomuyeckast podoma cxamus; VIi-ko3hguuueHm mpoHcgopMaluu Menaomsl;

Vlll-nomeHuuan znodansHozo nomenneHus (GWP);  IX-nomenuuan paspyweHus o3oHobozo cnos (ODP)
tdhcttsLr & ddzsjcteOdz dz » S OL Olsj dzj 2 =7 fsdzts
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A.G. Chernykh
Irkutsk State Agricultural University named after A.A. EzhevBkigsian Federation

DETERMINATION OF THE NDVI INDEX OF AGRICULTURAL CROPS
USING A DIGITAL IMAGE AT MOBILE MONITORING

Abstract. The NDVI index used in this study obtained as a result of photometric algorithms
in computing devices of digital cameras of modern rem@iédyed aerial vehicles may be an effe
tive index for evaluating thenage quality of a specific type of camera.

I'e j Hjdedj

[ dzv MmMetsjotcj d3gj dgdesets o' Wo dzj degdW ff tetsB dzj o
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E.V. Agafonova
Novosibirsk State Agricultural University, Russian Federation

IMPROVING THE EFFICIENCY OF GRAIN GRINDERS
BY COMBINED HARDENING OF HAMMERS

Abstract. For the production of compound feeds, hanigpe grain grinders are used
where the hammers are subjegtthe greatest wear during operation. To increase the efficiency of
grain grinders, a combined hardening of hammers with hard alloy plates is proposed. Thé-hard a
loy VK8 is placed at the corners of a hammer and fixed by induction soldering on a spé€xial Fe
solder.
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A.S. Balabanova, E.M. Taesenev
Altai State Agricultural University, Russian Federation

REPAIR FEATURES OF THE KTD -100 SMOKE CHAMBER

Abstract. The methods for optimizing the operation of the KIID smoke chamber aresdli
cussed. The issues of diagnostics, repair, and modernizationuginegnt are considered to-i
crease its productivity, reduce energy consumption, and improve the quality of finished products.
The results of implementing modern control technologies, smoke generation, and heat exchange are
discussed. The proposed metholsnaincreasing the interepair interval, improving the accuracy
of maintaining technological parameters, and reducing energy consumption.
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A.A. Boltenkov, O.G. Belchikova, M .V. Seliverstov
Altai StateAgricultural University, Russian Federation

ON THE DETERMINATION OF START TIME OF THE DYNAMIC STAGE
OF WORKING BODY RESTORATION OF AGRICULTURAL MACHINERY
BY ELECTROMECHANICAL DEFORMATION

Abstract. This paper discusses the issues of constructing a model composite rod simulating
the heating of the "electrogmart” system at the static (without rotation of the part) stage of the
process of restoration of the cutting edge of a seeder disk, the dyranhesstructure of contact
spots and the algorithm for calculating start time of the dynamic (with rotation of the part) stage of
the process using conditional contact dynamic resistance.
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TRIBOTECHNICAL PROPERTIES OF HYDRAULIC UNIT
PARTS RESTORED BY ELECTRIC SPARK TREATMENT

Abstract. The method of restoring parts by electric spadatment is reviewed. Tribotec
nical tests of electric spark coatings from electrodes with carbon nanotubes are conducted. When
adding carbon nanotubes, the wear of the coatings decreased by 30%.
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Belarusian State Agricultural Technical University, Republic of Belarus

REGULARITIES OF FORMATION
OF THE CORE ON THE OIL STAIN CHROMATOGRAM AT RAPID TESTING
OF MOTOR OIL BY ASPOT TESTO METFEF

Abstract. The dynamics of zone formation on oil stain chromatogram (the core and its edge
zone) obtained using the ASpot testo method i
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FORMATION OF REACTIVE TORQUE
OF INTERNAL COMBUSTION ENGINE AT LOADING
BY BRAKE GEAR DRAG FORCES

Abstract. The methodology of the determination of the reactive torque of the intemal co
bustion engine of a motor vehicle when it is loadetifake gear drag forceguring motion is -
cussed. Realization of the proposed methodology will allow estimating the reactive torque of the
internal combustion engine at constant loading.
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POSSIBILITY OF USING THE SURFACING MATERIAL
OF THE FE-SI SYSTEM FOR HARDENING PARTS
WITH ARGON ARC BUILDING -UP WELDING

Abstract. The application of a new composition of the$iesystem for hardening and rest
ration of parts by argon arc buildinrgp welding is proposed.
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Yu.N. Rozhkov
Federal Scientific Agroengineering Center VIM, Russian Federation

INCREASING WEAR RESISTANCE
OF KRN-2.1 MOWER BLADES BY HIGH -SPEED HFBORATING

Abstract. The use of the higftequency borating method and the application of hardening
coatings based on boron carbide to the surface of mower blades will increase their wear resistance
thus increasing thefficiency of agricultural machinery and reducing the costs of their operation,
which will ensure economic benefits for agricultural holdings and farms.
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S.\V. Strebkov, A.V. Bondarev
Belgorod State Agricultural University, Russian Federation

TRIBOLOGICAL ASSURANCE OF MACHINE RELIABILITY
WITH COMPLEX LUBRICATING COMPOSITIONS

Abstract. As part of the expansion of synthdi&sed oil use, oil classification into groups
with the definition of the main performance characteristics is discussedwairs of tribological
assurance of operational reliability of machines are determined.
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S.V. Strebkov, A.V. Bondarev
Belgorod State Agricultural n University, Russian Federation

TASKS OF ADDITIVE PACKAGE
IN LUBRICANTS TO ENSURE MACHINE RELIABILITY

Abstract. The main groups of additives according to performance characteristics and their
importance in the composition lforicants are discussed. The prospects of their addition for-co
mercial oils to increase reliability are evaluated.
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IMPROVEMENT OF MAINTENANCE TECHNOLOGY
OF ELECTRIC COOLANT HEATER

Abstract. An improvement in the technology of maintenance of an electric coolant heater is
proposed.
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