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taps with specialized filters at their outlet into the installation scheme is explained by the possibility of extending
the service life of the main expensive cleaning filter, which, as a rule, is not designed to filter a number of emergency
discharges. A damper valve rotating around its axis in the form of a cylindrical flow distributor located at the point
where the pipe branches into four pipelines is used as the main mechanism for distributing liquid passing through
the drain pipe. The measuring mechanism of the system uses optoelectronic sensors tuned to possible pollutants
that may enter the aquatic environment from a particular enterprise. The installation offers the possibility to con-
trol automatically changes in the optical density of the aqueous medium flowing through the pipeline, and in case
of contamination in the form of emergency discharges, change the position of the damper to drain contaminated
water for additional filtration or into a storage. An algorithm and an electrical circuit of an automated system
based on a microcontroller have been developed. This system reduces the risk of environmental pollution, extends
the service life of a common expensive cleaning filter and reduces the degree of participation of service personnel
in monitoring pollution in the wastewater system of the enterprise. Calculations have shown that the probability
of applying unjustified environmental sanctions is reduced by 10 %, and the relative error of causing irreparable
harm to the environment is reduced in half.

Key words: automated system, algorithm and operation program of the microcontroller, emergency discharg-
es, optoelectronic sensors.
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PEFPECCUOHHASA MOLEJIb U3HOCA PABEOYEWN MNOBEPXHOCTU
NOMACTEN BAPABAHA IPOBUITKU 3EPHA CEPUU OKP
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Annomauusn. Pazsumue cenibckoxossaticmeenio2o npoudgoocmea 6 Poccuu ceszarno ¢ ompacavio scusom-
H0B00CMBA KAK MOJIOUH020 Hanpaessenus, mak u mackoeo. Ceecoons 6 Poccuu ece 6onvuryio 0onio puinka 3a-
Humaiom xo3aicmea u kpynHoie npeonpusmus AITK, 3aunmepecosantble 8 HOBbLX MeXHOSI02ULX, dIhPhermus-
HbLX MeXHUYeCKUX cpedcmeax, CnoCoOHbLX NOBbLCUMb PeHMabesibHOCMb NPOUIBOOCMBA CETbCKOX03AUCMBEHHOTL
npodyrkyuu. O0OHO U3 NepCneKmuHbLX HANPABICHUL — IMO CHUMCEHUE U30epHCeK NPU NPOou38o0cmaee KOPMOs,
MaK KaK OHU 8 CmpyKmype cebecmoumocmu npou3soocmea Maca, MoJIOKA U Opy2ux npooyKmos HcueomHo800-
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cmea cocmasasiom 6onee 60 %. Bonvwas dona npodykmusnocmu KpynHo20 po2amozo CKOma 3a8Ucium UMeH-
HO om ux kauecmaa. IIpu npueomosieHul KOHUEHMPUPOBAHHLLY KOPMOS CeJIbCKOX03AUCMEEHHbLe NPEONPUAMUS
WUPOKO NPUMEHAIOM MOJIOMKO08ble OPOOUNIKL POMOPHO-NHEBMAMUYEeCK020 TMUNQA, Hanpumep, OpOOUIKU cepul
JIKP. Jlanroe 06opydosarue umeem KOHCMPYKMUBHbLE L MEXHOJI02U1eCKUe 0COOeHHOCMU 8 8ude 0Ce80ll 3a2pYya3-
Ku paboueeo 6apabana nod deticmauem paspaxcerus 8 nooaouiem pyraese. Umenno ocesas 3aepy3na a6semcsa
0CHOBHOTL NPUUUHOLL HEPABHOMEDPHO20 PAChPedesieHUs 3ePHOB8020 80POXA HA PAOOUUX nNo8epxHocmax bapabana,
scsiedcmeue we2o nPoucxo0um HepasHOMepPHOoe e20 U3HAULUBAHUE U CHUNCEHUE 00J1208eUHOCTNU JIONACTHO20 KO-
Jsieca — Haubosiee mpyooemMKo20 RPU 80CCMAHO08JIEHUL Y31a Opobunku. Jlna peuwenus npobiiembt UHMEHCUBHO-
20 U KpaliHe HepasHOMePHO20 U3HOCA Jlonacmell Koseca 6apabara Heobxo0umo nposecmu uUccsie008aHUL PA3-
Pywerkbix pabouux nogepxrocmer Jonacmell U NOCMPOUMb PeePecCuUOHHYI0 M0O0esb U3HOCA O 0CMAMOYHOU UX
monuyure. Uamepenus 0cmamourol moau,uHbL JOnacmetl nPpo8oouUsUCy N0 CMAHOAPMHOL MemoOuKe ¢ npume-
HeHnuem mukpomempa MK-25 u unouxamopa uacogozo muna HY-10 uepes pasrvie npomexcymru no 6Hymper-
HeMy KOHIYDY, CPeOHEeMY CeUeHUIO U HAPYHCHOMY KOHRMYpPY. B peaynvmame pacuemos nowyuuiu OnmumMaaibHbLi
Y20Jl HAKJIOHA JIORACMU f§ 8 PA3JIUUHBLX CeUeHUAX, KOMOPbLIL coomeememeyem 7° 01 8HymMpeHHe20 KORmypa,
10,2° 0ns cpedrneeo cewenus u 13,5° onsa wapyscrno2o konmypa. Peepeccuonnviii ananus pesynvmamos usmepe-
HUTL N0380JIAeM PACCUUMAMb ORMUMATILHOE PACNOJI0dHCeHUe Jonacmell, npu Komopom 6yodem obecneuero Ou3-
K0e K PABHOMEPHOMY pachpedesieHie KORMAKMHbLX HANPANCCHUT HA NOBEPXHOCMU U3HOCA.

Knioueente caiosa: opobunka 3epha, peepeccuornas Mo0esib U3HOCA, KOHMAKMHbLIE HANPANCCHUS, PA3-
PYUWeHUe JIONAcmH020 KoJieca, pecypc OpobuiKu, OnmuMuU3ayus KORCmpyKuuu bapabana, kosg@duyuenm Hop-

MQAJIbHBLX KOHMAKMHbLX Hanpﬂaicel—tuft.

Hns uumuposarnus: Jlopoodos I1. B., [lempos B. A., Toponos JI. A. Peepeccuornas mooesib uznoca pabouetl
nosepxrocmu sonacmeltl bapabara opobunku zepra cepuu JIKP // Becmuuk Hocesckoti 2ocyoapcmeenHoll cetb-
croxoaaticmeernHol akademuu. 2024. Ne 3(79). C. 106-113. hittps://doi.org/10.48012/1817-5457_2024_3_106-113.

AxTtyanpHOCTh. HTEHCUDUKATIUS CEJIBCKO-
XO3SIMCTBEHHOTO IIPOM3BOACTBA, KAK U JIIOOOTO
Ipyroro, TpebyeT yBeJIWUYEHUS IIPOU3BOIUTEIH-
HOCTHU TPyJa MyTeM IIPUMEHEHUS BBICOK0ddder-
TUBHBIX MaIllUH W obopymoBauusa [6]. YBesnue-
HHEe IIPOU3BOAUTEIHLHOCTH JII000M TEeXHHYECKOM
CHCTEeMBI BJIeUeT 3a c000M M3MeHEeHWEe KOHCTPYK-
IIMOHHBIX ITapaMeTPoB JieTajiel M y3JIOB, 3ada-
CTYIO TPEOYIOIINX UX ONITUMAJIEHOTO IIPOEKTUPOBA-
HuA [2, 3, 8, 10, 11]. Ha pucynke 1 mpeacrasieHa
npoomaka 3epua JIKP-4 mpu 3ameHe M3HOIIEHHO-
ro mMoJIoTKOBOro bapabama. Ilo xoimmuecTBy 3ame-
HEHHBIX y3JI0B OapabaHa MOKHO CYJUTH O BHICOKOM
WHTEHCUBHOCTH WX WCIIOJIb30BaHUsA. K mpumepy,
B AO (lyts Unbuua» Yamyprckoi PecrryOmmxn
3a CEe30H MPUXOAUTCA MEHSTh WA BOCCTAHABIIU-
BaTh 2—3 OapabaHa HA OQHOM IPOOMIIKE B KaKI0M
Kopmoriexe (puc. 2).

Tagkske crouT 00OpaTHUThL BHHUMAHNE HA Xapak-
Tep M3HOCA COCTABHBLIX YACTEM MOJIOTKOBBIX Oa-
pabauos (puc. 3). Ha pucyure 3a HariasgHO mpo-
cMaTpHUBaeTCsI HepPaBHOMEPHOE M3MEHEHHUEe TOJI-
IIUHBL IJIACTHHYATOTO 3JI€MEHTA KOHCTPYKI[HMH,
YTO SABJISETCA CJACICTBUEM a3p0abpasMBHOIO H3-
Hoca. BugHo, 4T0 B mpoliecce sKCILJIyaTalllnu gpPo-
OMJIKM HepaBHOMEPHBIM HM3HOC IPUBOLUT K IIpe-
SKIEeBPEeMEHHOMY pas3pyllIeHnIo JiolacTeil bapada-
Ha, BCJIEACTBHE Yero Ipo0MJIKa IIOTHOCTHIO TepaeT
cBoo pabortocrocobHocTh. Ha pucynke 36 3amer-
HO, YTO METAJIJI pa3pyllaeTcs [0 IIOTePU Hecyllen
CIIOCOOHOCTH BILJIOTH [I0 IIOSABJIEHNS BhIpE3a.

IIenpio paboOTHI ABJIAETCA OIpeIeseHue 3a-
KOHOMEPHOCTH H3HOCAa pabouymX II0BEPXHOCTEH
Jjomacreii 0apabaHa IJIs IOBBIIIEHUS HOJITOBEY-
HOCTH JIPOOMJIKM 3epHA IIyTeM ONTUMHU3AIIUN
KOHCTPYKI[AH.

Pucynox 1 — MonorkoBasa qpo0uiika sepua
JAKP-4 ¢ uanomeunsiM 6apabanom

Pucynok 2 — Berimenmue u3 crpos
MoJioTKOBBIe Dapabausl B AO «Ilyts Ubuaar»
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Pucynok 3 — Paspymenue padouein
MOBEPXHOCTH JIONACTU KoJieca 0apadaua:
a) HepaBHOMEPHBIN M3HOC JIOTIACTH
10 HAPYSKHOMY KOHTYPY; 0) M3HOC JIOIIACTH
10 TIOSIBJIEHU S BhIpe3a

Jlna mocTuskeHMsa MOCTABJICHHOM IIeIW OBLIN
ompenelieHbl CHEOYIOIIAe 3agadn: OIpPeaeIUTh
BEJIMYNHY W3HOCA ITOBEPXHOCTH JIOIIACTEH B Tpex
CEUEHUSX — 10 BHYTPEHHEMY KOHTYPY, CpeJHEMY
CEeUEeHUI0 W BHEITHEMY KOHTYPY; BBIIIOJHUTL CTa-
THUCTUYECKYI0O 00pabOTKY MOJIYUYEHHBIX TaHHBIX;
OIpeNesInTh yIeJbHbIe HATPY3KH M 000CHOBATH
W3MEHEeHUEe KOHCTPYKI[UM.

Marepuas u MeTOabl HMCCJIeJOBaHUA. 3a-
Mephbl TOJIIIUHBI W3HOIIEHHONW ITOBEPXHOCTH Ye-
THIpPEX JIOIAcCTeH KoJieca bapabaHa APOOMIIKH BHI-
TIOJIHEHBI B TPEX CEUEHUAX: [0 BHYTPEHHEMY KOH-
TYpPYy, CPeIHEMY CEeYeHMIO W BHEIIHEMY KOHTYDPY.
Jliisa mceneqoBaHMil UCIIONIB30BAIMN CTAHIAPTHEBIE
W3MepUTEeJIbHbIE WHCTPYMEHTHI: IIMTAHTEHIUP-
KyJIb W WHIAWKATOp uacoBoro tuma. Crarucru-
yeckas 00paboTka MpoBoaMJIAChE B IIporpaMme
Microsoft Excel [12—-14].

Pesyabrarer ucciaenosanusa. [lpu mapabor-
Ke apobusiku B 720 T OBLIM IIPOBENEHBI HCCJIEIO-
BAHWS KOHTAKTHBIX HATIPSIKEHUMN IO M3HOCY, 3a-
MEPEeHHOMY B TPeX CEUEHUSIX JIOMACTH: BHYTPEH-
HEM IIpu Yy = —c; cpeaHeM npu y = 0; HAPYKHOM
mpu y = +¢, Kak IIOKAa3aHO Ha PUCYHKe 4.
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BHYT] eHHHH KOHTY]

Pucynok 4 — Cxema nuamepeHuii HA JI0MIACTU

Taxrsxe Ha pucyHKax 5—7 MOKA3aHBI pPe3yIbTa-
THI 3aMEePOB OCTATOYHOM TOJIIIUHBI JIJISI BHYTPEH-
HEro KOHTYypa, CPeJHEro CeYeHWs] ¥ BHEITHETO
KOHTYpa Ha KakJOW U3 YeThIpeX JIomacTell KoJie-
ca. IlepBormavanpHas ToamuHA (HEHU3HOIIEHHOI)
sonactu cocrasisiia 8 mMm. OrcyTcTBHMe M3HOCA
110 KpasiM JioracTel 00bACHSIEeTCS HAJTUIUEM CBap-
HBIX IITBOB.
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Pucynok 5 — Tommuua nuanomesHOM
IIOBEPXHOCTHU 10 BHYTPEHHEMY KOHTYPY
YeThIpeX JIOIACTEeMH KoJjieca

s 220 | f'ﬁ
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KOOPI]HBTB IO MHAPHHE JIONACTH, MM

Pucynok 6 — Tonmmuua nauHomeHHOM
HOBEPXHOCTH I10 CPETHEMY CE€YEHHUIO
YeThIpEeX JIOIIACTEH KoJjieca
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Toaumuna usnowennoii Jonactu, My

] 10 20 30 40 50 60 70 80
KoopaHHATA MO0 IMHPHHE JOIA CTH, MM

Pucynok 7 — Tommuua n3aHomeHHOM
MOBEPXHOCTH I10 BHEIIHEMY KOHTYPY
qJeThIpPEX JIONACTEeH KoJieca

W3 rpadwukoB mpociekuBaerca ABHAS WIEH-
TUYHOCTDL XapaKTepa m3Hoca pabouyeil MOBEPXHO-
CTH JIoIacTeu.

I[To monydYeHHBIM [JAHHBIM OIIPEEISAIaCh
CpemHAs TOJIMHA W3HOIIEHHOM IIOBEPXHOCTHU
KakK cpenHeapudMeTHYECKOe 3HAYEHHE,
poe IIpUBOOUJIOCH K Oe3pa3MepHOU BeJudvuHe h,
TI0 cJIeAyIoIell 3aBUCUMOCTU:

KOTO-

1 4
h, W iZZIhi, (@h)
rome h; — TOJINHHA M3HOLUIEHHOM ITOBEPXHOCTU
I-TOM JIOIIACTU B TOYKE 3aMepa;
h — IIEpBOHAYaAJIbHAA TOJIIIWMHA JIOIIACTHu
(8 mm).

I'pacdmueckoe mpencrasnenue A, IIOKA3aHO
Ha pucyHKe 8. MapkepaMu moKaszaHbl 3HAYCHUS
B TOUKAX 3aMepa.

Pucynorx 8 — Yecpenueunasa popma
I/I3HOIlIeHHOﬁ IIOBEPXHOCTH JIOIIACTHU

Torma cpenussa BeJMuymHa HM3HOCA B 0e3pas-
MEPHBIX BeJIHUYNHAX HAXOJUTCT:

A=A=1.p, ©)

rme A — cpenHeapudMeTnUecKass BeJIUUYNHA U3-
HOCA, M.

Ha pucynrax 9-11 moxasaHbl cpeJHNe BeJIH-
YWHEBI U3HOCA C JUHUAMU TPEHJOB, 10 KOTOPHIM
TOJIYYEeHBl YPaBHEHUSA PEerpeccum B TpeX cede-
HUSIX.
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Pucynok 9 — Cpenuasa senquuunHa naHoca
HA BHYTPEHHEM KOHTYPE JIOMaCTH:
1 — IuHUA, IOCTPOEHHA 110 3aMepaM;
2 — IWHUSA TPpeHaa
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Pucynor 10 — Cpenusasa senuduHa usuoca
B CpeaHeM CEeY€HHUH JIOIIaCTu:
1 — IUHUS, TOCTPOEHHAS 110 3aMepaM;
2 — JINHUS TpeHIa
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Pucynor 11 — Cpenussa senudyuHa nu3uoca
Ha BHEIIHEM KOHTYpe JIOMacTu:
1 — mTuHUA, ToCTpOeHHAad II0 3aMepaM;
2 — nuHUA TpeHaa
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VpaBHeHHEe perpeccuu g (PyHKIIUNA H3HOCA
Ha BHYTPEHHEM KOHType uMeeT BUJI:

A, =-6,8127x,* - 5,141x,° -
-0,2527x,% +1,113x; + 0,8648, 3)

¢ koopunmenTom merepmuHanuu k2 = 0,9898.
3necs x; = x/2t.

Vpasuenue perpeccuu s QYyHKIIANA H3HOCA
B CpeIHEeM CeYeHU MMeeT BH/I:

A, =2,0748x,® + 1,563x,% + 1,0225x, + 0,305, (4)

¢ KoapduiimentTom merepMmuHanuu R? = 0,9943,
x; =x/2t.

VYpaBHeHHe perpeccuu Jid PyHKIIUU HU3HOCA
HAa BHEIIHEeM KOHTYpe UMeeT BHU/I:

A, =12,234%,* + 3,4181x,% 0,0782x,2 +
+0,6883x, +0,3111, (5)

¢ koodppurimenTom gerepmuHanuu R2 = 0,9912,
x; = x/2t.

Ilonyuennrie ypaBHeHuss perpeccuu (3) - (5)
B 001IIeM BHUIE

4
A,=a,+Y ax" =
n=1

a, + ax + axx? + asx® + axt, 6)

MO3BOJISIOT HANTU K0d((UITMEHTHI IJIs pacdyera
KOHTAKTHBIX HAaOpsxeHui [7, 15, 16]:

8PNt - x?
wt? (4ky + 3k4t2)

16p W

" n(4ky + 3kyt?)

o,(x) = - (k2 +thkx+k, (té + xz)) =

(k, +kyx +Fk, (t?z + x“‘)); (7)

rae ko = 2ay, ks = 3as ks =4ay, p = P/2t — Bennun-
Ha CpeIgHero HaBJIEHM YaCTHUIL MaTepuaja Ha JIo-
acTh.

To ecThb )11 BHYTPEHHET0 KOHTypa —

ky =2 x (-0,2527) =-0,5054,
ks =3 x (-5,141) = -15,423, 8)
ky =4 x (-6,8127) = -27,2508,

JJId CpeJHero CedeHusd —
ky =2 x 1,563 = 3,126,
ks =3 x 2,0748 = 6,2244, )
ki=4x0=0,

JJIA BHEIITHEero KOHTypa —

110

ks =2 % 0,0782 =0,1564,
ks =3 x 3,4181 = 10,2543, (10)
ky=4x 12,234 = 48,936.

Bripaskenme [T KOHTAKTHBIX HaIIPSIKe-
Huii (7) IO3BOJISET OITHMU3NPOBATH KOHCTPYK-
U0 JIOMACTHOT0 KoJieca, IIPU 9TOM 3a KPUTEePUi
ONTUMAJIBHOCTA HPUHUMAaEeM K0o(pPHUIMEHT KOH-
TAKTHBIX HOPMAJIbHBIX HANPSKEHUHN g, a ycJio-
BHE OIITHMAJIbHOCTH — €r'0 CTPeMJIeHNE K eJUHU-
e [15, 16]:

16p W

" n(dky + 3hyt?)

0. —

(-p)

8,=

(k2 +hx+k, (t?z +x2)) — 1. (11)

[Tpu KoadpuiimeHTE KOHTAKTHBIX HAIIPSKE-
HUI, paBHOM eJIWHUIE, UMeeM YCJIOBUE PaBHO-
IIPOYHOCTH, KOT/Jja KOHTAKTHBIE HOPMAaJIbHbIE Ha-
MpssKeHWsT Ha pabodyeil TOBEPXHOCTH JIOMACTH
pacupemesienbl paBHOMepHO. Jlyist miotockoit cepe-
JOUHHOM IIOBEPXHOCTHU IIPU IIPAMOU HEeUTPAJIbHOU
JVUHUU CeUYeHUS JIOMACTHU yCJIOBUE PABHOIIPOYHO-
CTH He BBHIIIOJIHSETCS, II03TOMY 3ajiaeMcsl ycJIo-
BHEM ONTUMAJIBHOCTH, KOTJA JIMHUSA JIEUCTBUS
pPaBHOJEMNCTBYIOIIEN IepeceraeT IIPOJOJIBHYIO
ock Jrommactu. JlJist 9Toro He0OX0MMO HAKJIOHUTH
JomacTh K ee IIepBOHAYAJIBHOMY IIOJIOKEHUIO
o/ yIJI0M 3, KOTOPBIM HAXOIUTCS Uepe3 KOOPIH-
HATBI IEHTPA TIKEeCTH IIJIOCKON (puUrypsni, orpa-
HUYEeHHOU 2II0poi g, [1, 4, 5, 9].

B peaynbraTe pacueToB IOJIYyUYNIIA ONTUMAJIb-
HBIM yroJI HAKJIOHA JIOAcTH f B PA3JIMYHBIX Ce-
YeHUSAX, KOTOPBIH COOTBETCTBYeT 7° O BHY-
TpeHHero KoHTypa, 10,2° mis cpegHero cedyeHUs
u 13,5° i1t Hapy KHOT'O KOHTYyPAa.

BriBoasbr:

1. Merposornyeckme WUCCIEIOBAHUS OCTa-
TOYHON TOJINIUHBI B TPEX CEUYEHUSIX U3IHOIIEH-
HBIX JIomacTeidl KoJyieca OapabaHa yKas3bIBAIOT
Ha TO, YTO M3HOC MPOUCXOIUT BCJIEIACTBUE Kpaii-
He HepaBHOMEPHOIO paclipejieJIeHus II0TOKa
3epHOBOTO BOPOXa OT KOHTAKTHOT'O B3aWMOJEM-
CTBHUS.

2. PesynpraThl perpeccMoOHHOTO aHaJIM3a W3-
HOca pabovell TOBEPXHOCTU JIOIIACTHU C JIOCTOBEP-
HOCTBIO 98 % IT03BOJISIOT PACCUYUTATH BEJIUUYNHY
KOHTAKTHBIX HATIPSKEHUH.

3. Koadpduiiment HOpMAIBLHBIX KOHTAKTHBIX
HANPSKEeHUH, BBIOpAHHBIN B KadecTBe KpHUTe-
pUs ONTUMU3AIHUH, ITO3BOJISIET YCOBEPIIEHCTBO-
BaTh KOHCTPYKIIWIO KoJIeca IIyTeM HaKJIOHA JIoIa-
CTH TIO[] paCUeTHBIM YTJIOM K ITPOJIOJIBHOM ocu Oa-
pabana.
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4. OnTuMasbHOE PACIOJIOKEHUWe JIoTmacTel
OyZeT Mo pacuyeTHBIM YIJIOM K TIPOJOJIBHON OCH
OapabaHa, KOTOPBIN JOJIMKEH M3MEHSThCSI B IIpe-
nejgax oT 7° Ha BHYTPeHHEM KOHType 1o 13,5°
Ha BHEITHEM KOHTYpe KoJjieca.
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REGRESSION MODEL OF WEAR OF THE WORKING SURFACE
OF BLADES OF THE DKR SERIES GRAIN CRUSHER DRUM

Pavel V. Dorodov'®, Vitaly A. Petrov?, Lev A. Toropov?
2Udmurt State Agricultural University, Izhevsk, Russia
3000 PK Soyuz, Izhevsk, Russia
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Abstract. The development of agricultural production in Russia is associated with both dairy and meat
livestock breeding. Nowadays an increasing share of the market in Russia is occupied by farms and large agricul-
tural enterprises interested in new technologies, effective technical means capable of increasing the profitability of
agricultural production. One of the promising areas is to reduce feed production costs, since they account for more
than 60% of the cost of production of meat, milk and other livestock products. A large proportion of the productiv-
ity of cattle depends precisely on their quality. When preparing concentrated feed, agricultural enterprises widely
use rotary-pneumatic hammer crushers, for example, crushers of the DKR series. This equipment has design and
technological features as the axial loading of the working drum under the action of discharge in the feeding arm.
It is the axial loading that is the main reason for the uneven distribution of the grain pile on the working surfaces
of the drum, resulting in its uneven wear and a decrease in the durability of the blade wheel, which is the most
time—consuming while restoring the crusher assembly. To solve the problem of intensive and extremely uneven wear
of the drum wheel blades, it is necessary to study the destroyed working surfaces of the blades and develop a regres-
sion model of wear based on their residual thickness. Measurements of the residual thickness of the blades were
carried out according to a standard technique using a MK-25 micrometer and an ICh-10 dial indicator at regular
intervals along the inner contour, the middle section and the outer contour. The calculations have established the
optimal angle of inclination of the blade 8 in various sections, which corresponds to 7° for the inner contour, 10.2°
for the middle section and 13.5° for the outer contour. The regression analysis of the measurement results provides
an opportunity to calculate the optimal location of the blades, which will ensure a close to uniform distribution of
contact stresses on the wear surface.

Key words: grain crusher, regression model of wear, contact stresses, destruction of the blade wheel, crusher
service life, optimization of the drum design, coefficient of normal contact stresses.
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