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O0rpyHmo6ano KoHCMpyKYito i MemooOuKy 6UMIpIO8AHHA NOMOKY OUCNEPCHUX Ma-
mepianieé 6 OUHAMIYHOMY PeHCUMI, OCHOBHUMU Nepesazamu sIKOi 8 NOPIBHAHHI 3 ICHYIOUUMU €
CUHXPOHHA 3 pOOOMOI0 003YVI0UUX NPUCPOi8, 0OpOOKaA pe3yibmamis 00CHioHCeHs | 8i0oopa-
JHCEHHsL HA MOHIMOPI KOMN tomepa abo CmEopeHHs: meepoux KORil peanizayiil 8UnaoKo8o2o
npoyecy. 3a80aKU GUCOKIU WBUOKOOII 3ACMOCO8Y8AHO20 AHANI02080-YUPPOBO2O Nepemeo-
prosaya y 6unaoky HeoOXiOHOCMI MOJCHA 3a6e3nedumu OUCKPEemu3ayilo HenepepeHo20 8UNAo0-
K08020 npoyecy 003y8aHHs, wo 00360Js€ ooepacamu 00 100 3snauens i Oinvuie 3a cexyHoy i, K
HACIOOK, BUCOKY IHGhOpMamusHicmb 00CIIOHCEHD.

3a pesynbmamamu MamemamuyHo20 MOOENIO8AHHS, NPOBEOEHO OOCTIONCEHHSL 3AIeMHC-
HOCMI O0BICUHU KOMNEHCAMOpa OUHAMIYHUX 3YCUNb, OO0BHCUHU BUMIPIOBANbHOI NIOWUHU,
SMIHU KYyma NOBOPOMY ma HAXUTY UMIPIOEATbHOL NIOWUHU.

Knrouogi cnosa: eumiprosau, maca nomoky, meH300amyuK, meH308UMip08aibHa Nlo-
WuHa, KanibpysauHs, OUCNEPCHULL Mamepial, KiHemuuHa eHepeis, KOMNeHCamop OUHAMIYHUX
3YCUNb, MOMEHM THepYii, WBUOKICb NOMOK).

IHocTanoBka nmpodJjemu. JlocmiUKeHHs AUCIEPCHUX MartepiaiiB 06e3 BUKOPUCTaHHS
Cy4aCHUX KOMII IOTEpPU30BaHUX CHCTEM BUMIPIOBAHHS 1 00JIIKY MOTOKIB Mac B JUHAMIYHOMY
PEeKUMI HEMOKIIMBO 3a0€3MEYUTH BiJIOBIIHY TOYHICTD 1 IIBUIKOJIIO 3HIMaHHS 1H(opMarii.
Tomy po3pobiieHHs 1 1OCIIKEHHS] BUMIpIOBada MacH MOTOKY JAMCIIEPCHUX MaTepiaiiB € akTy-
QJIBHOIO.

Peanizaris BuMiproBaua Macu OTOKY AUCIIEPCHUX MaTepialliB Ha Cy4yacH1i el1eMeHTHIN
0a3i 3a0e31eUnTh TOUYHICTh BUMIPIOBaHHS 3 HU3bKOIO MOCTIIHOIO Yacy Npoliecy BUMIPIOBaHHS.
Jlnia peanizanii BUMiproBaya HEOOX1HO JOCIIAUTU 3aJI€KHICTh 3MIHM BUXIJHOTO MapaMeTpy
BiJl CWJIOBUX XapaKTE€PUCTHK, IO JiIOTh HAa BUMIPIOBAJIBHUM €JIEMEHT 1 OOIpYHTYBaTH KOH-
CTPYKUIHHI napameTpu cuctemu. [Ipoliec 103yBaHHS AUCTIEPCHUX MaTepiaiiB, SK KOPMOPO3-
JaBay CyMillli, TOCIKYBaJIU JUIsl OOTPYHTYBAaHHs KOHCTPYKIIHHO-KIHEMAaTUYHUX MTapaMeTpiB
poGouoro oprany [ 1, 2]. OgHak JUHAMIYHUX XapaKTEPUCTUK OTOKY MaTepiaay He IPOBOIUIH,
a IHTerpyBaJId JJaH1 MacH MOTOKY CyMIIIi 1 BU3HAYAJIM CEPEIHIO NOXHOKY BIIXUJICHHS BiJ 3a-
JTAaHOT HOPMH.

JlocnikeHHsT HepiBHOMIPHOCTI JJO3yBaHHS ITUCIEPCHUX MaTepialiB J03aTopaMu 0e3-
MIEpEPBHOI J1i BUMarae HasiBHOCTI BUMIPIOBAJIbHOI0 00J1a/IHAaHH, sike O BpaXoBYBaJlo MaCOBHI
MOTIK CyMillli, III0 HOCUTh BUIAKOBHUI XapaKkTep 1 3aJeKUTh Bl XapaKTEpPUCTHKU MaTepiany.
Ha miporiec BuMiproBaHHs Macu TUCIIEPCHOTO KOMITOHEHTY B MPOLEC HOTO MOTOKY BIUIMBAIOTh
¢bi13UKO-MeXaHIuH1 XapaKTePUCTHKHU, MOYJIb YaCTOK, iX Maca, 'yCTHHA 1 BOJIOTICTh, IIBHIKICTh
PYyXy YaCTMHOK Ta KOEQIIIEHT TEPTSI.

AHaJni3 ocTaHHiX AocaiIKeHb i myOmikaunii. /{7151 BUMiprOBaHHS Macu TOTOKY CHITKHX
KOPMIB 1CHYE Psii METO/IIB: BarOBUH 13 BUKOPUCTAHHIM KOBIIIOBHX Ta CTPIYKOBUX aBTOMAaTUIHUX
Bar; CWIOBHIA, TAXOMETPUYHUM, (DIYKTYyaIiiHU, 10HI3aL1HHIA, KOPENAIIHHUN, ONTUIHUH, TOUKO-
Buil. KoxeH 13 MeTo/11B Mae CBOi MepeBaru Ta HEAOMIKU 1 MOXKE BUKOPUCTOBYBATHUCS B OKPEMUX
BUIAJIKAX Ta IIPU BIJIOBITHUX YMOBaX, KPIM TOT0, HE 3aBXK/IH 3a0€3MeUy€eThCs ONTUMATBHO JOIY-
CTMMa TOYHICTh BUMIpIOBaHHs. HalOUTbIl ONTHMalbHUM € BaroBHM METOMA, JI€ TOYHICTb
BuMiproBaHHs focsirae 1,5 — 2,0 % [3-5]. ToMy 3a OCHOBY MPUKHSATO AaHHI METOJ 1 3apPONOHO-
BaHO JIMHAMIYHO-BAaroBH croci0 BUMIPIOBAHHS MacH MTOTOKY JTUCTIEPCHUX KOPMIB.
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Meta po6oru. Po3poOneHHss BUMiproBaya MacH MOTOKY TUCIIEPCHUX MaTepialliB sK
BHUMIPIOBAJILHOTO OOJaTHAHHS JUIs 3HATTS JAWHAMIYHUX XapaKTEPUCTHK JTO3yBaHHS J03YIO-
YUMHU POOOYHMMU OpraHaMHU.

KoHcTpykuisi BUMipoBaya MOTOKY JHCIEPCHHX MaTepiamiB. s mocmimpkeHHS
HEpiIBHOMIPHOCTI BU1a4i 1HIUBIAyaJIbHUM J03aTOPOM BUKOPUCTOBYBAJIM BUMIpIOBaY MacH I10-
TOKY JUCIIEPCHUX MaTepiaiiB, KaliOpyBajdbHa CXeMa SKOr0 HaBeJeHa Ha puc.l, a 3araibHUiA
BUIJIS] HA puc. 2. [8].

P L LT ELTE AT F

Puc. 1 - KaniopysajibHa cxeMa BUMIpIOBa4a MacH NOTOKY JAHMCIIEPCHUX MaTepiais:
1 - onopa; 2 — no310BxKHsA 6a/IKa; 3 — KOMIIEHCATOP IMHAMIYHUX 3YCHJIb; 4 — TEH30BUMIPIOBAJIbHA IVIOLIMHA; 5 — TEH301aTYMK;
6 — MexaHi3M 3MiHH KyTa HAXHJIy TeH30BHMipIOBAaILHOI NJIOIMIHHH; 7 — THPi; 8 — dikcoBaHa miaacTHHA A5 THP

JocnikeHHs TPOBOAMIN TaKUM YMHOM. [10TiK CHIIKOT0 KOpMY OAaBaBCs HA IJIOIUH-
HUH KOMIICHCATOpP JAMHAMIYHUX 3YCHJIb 3 JIe TMOTJIMHAIACh KIHETHYHA €HEepris YaCTUHOK CHII-
KOTo KOpMy. 3 IUIOIMHHOTO KOMITEHcaTopa 3, KOpM M Ji€r0 CHIIM TSDKIHHS 3CyBaBCs MO TEH-
30BUMIpIOBaITBHIH muomHI 4. [Ipy MpoXo/KEHHI YaCTHHOK KOPMY Uepe3 TeH30BUMIPIOBAIIbHY
IUTOIIMHY 4 Tij Ai€r0 CHIIM TSDKIHHA IUIOLIMHA nporuHanacs. IIporun ¢gikcyBaBcs TeH304aTUH-
KaMU 5, piIBHOMIpHH 3CyB YaCTHHOK KOPMY 10 TEH30BUMIPIOBATIBHIH TUIOIMINHI 4 3aJI€KHO BiJl
(b13MKO-MEXaHIYHUX XapaKTepUCTHK 1 KOpMy 3a0e3neuyBaBcs 3MIHOKO KyTa Haxuily o
BHUMIPIOBAJIbHOT IUTOIIUHM 4 Ta KOMIIEHCATOPa AMHAMIYHUX 3ycuib 3. CUrHai, SKuil Haxo/1uB
B1JI BUMIPIOBAIBHOI TJIOMKUHHA 4, SIK 1€ MTOKa3aHO Ha puc. |, MiACHIFOBaBCS TEH3OITIICHIIIOBA-
yeM. Pe3ynbTyroui curHanu cnpuiimMaB OJI0OK aHajIoroBo-uu@poBoro meperBopenHs L—154,
SIKW BCTAHOBJICHWH B KOMIT IOTEp 3aluc peati3allii BUMaJKOBOTO MPOIECy HePiBHOMIPHOCTI
BUJaui BitoOpakaBcsi HA MOHITOp1 KoMIT toTepa. [Hdopmartis B i poBoMy BUIIISLIL 3aNIHCyBa-
nacst y ¢daia J0CTiKeHb, a 32 HeOOX1THOCTI BUBOJAWJIACS Ha MPUHTEP. biok-cxema s j0-
CJII/PKEHHSI HEPIBHOMIPHOCTI J03yBaHHSA poOOYMX OpraHiB J03aTopa BUMIpIOBaue€M MacHu IO-
TOKY AMCIIEPCHUX MaTepiajiB HaBeJleHA Ha pHC. 3.

Puc. 2 — 3aranpHuii BUTIIS] BUMIPIOBA4Ya MAaCH IOTOKY AMCIIEPCHUX MaTepialis
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OCHOBHUMM IlepeBaraMu 3alporOHOBAHOI METOAMKH MOPIBHSAHO 3 ICHYIOUUMH € CHH-
XPOHHA 3 POOOTOIO 1HAMBITYAIILHOTO J103aTOpa 00pOOKa pe3yNbTaTiB JAOCTIHKEHB 1 BiqoOpa-
’KEHHS Ha MOHITOp1 KOMIT FoTepa ab0 CTBOPEHHs TBEPIUX KOMiii peani3aliil BUIaIKOBOrO Ipo-
1ecy. 3aBIsSKU BUCOKIN MIBUIKO/IIT 3aCTOCOBYBAHOTO aHAJIOTOBO-IIU(PPOBOTO MEPETBOPIOBAYA
y BUIIAJIKy HEOOXIZHOCTI MOXHa 3a0€3MEeYUTH AMCKPETH3allil0 HElepepBHOTO BUIIAJAKOBOTO
MPOIIeCy JO3yBaHHs J03aTOPOM, IO J103BOJIsIE€ oAeprkaTu A0 100 3HaueHb 1 OUIBIIE 32 CEKYHY
1, IK HAaCJiJIOK, BUCOKY 1HOPMATUBHICTb TOCIII>KEHb.

HOI‘HHHaII CHIIH, IITO TeH30BHMipIOBaJIbHa IITOIITHHA TeH30HiﬂCHHIOBaLI
CIIPHYHHAE Maca IIOTOKY H U= f(q”) H U= f(q )
n
g, =)

v

Brox ananoroso-niudpoBoro
[TepEeTBOPEHHS > Komm’totep

Puc. 3 — Biok-cxema 1J1s1 J0CJIizKeHHsI HePiBHOMIPHOCTI 103yBaHHSI PpOGOYHX OPraHiB 103aTopa
BHMipIOBayeM MacH MOTOKY AMCIIEPCHUX MaTepianiB

Po3po0/ienHs aHATiTHYHOL MoeJ1i BUMiproBaua. Po3risiHeMo (yHKI[IOHYBaHHS CH-
CTEeMH BUMIPIOBaHHS MacH. J{Jis BUMiprOBaHHS 0€3MocepeIHhO MacH IOTOKY KOPMY HEOOX1THO
YCYHYTH BILTUB KIHETUYHOI €HEprii Ha YaCTUHKY, SIKa HAKOMUYIYETHCS B MPOILIEC] 1i MaliHHS BiJ
J03yBAJILHOTO POOOYOT0 OpraHy J0 BUMIPIOBAIBHOI TUIOMUHU. [[Jisl IbOrO HAMH BUKOPHCTA-
HUN Y IPUCTPOI KOMIIEHCATOP AUHAMIYHUX 3ycHib 3 (puc. 1). Po3risHemo niro cuit Ha elneMeH-
TapHY YaCTUHKY KOMOIKOpMY MpH 11 pyXOBi Ha KOMIIEHCATOP1 AWHAMIYHUX 3YCHIIb (pHC.4).

BuxroueHHs KIHETHYHOI €Heprii, sSika i€ Ha eJIeMEHTapHy YaCTHHKY KOMOIKOpMY,
BiIOYIETHCS 32 YMOBH, IO IIBHIKICTb v, =0. [IBuaKicTb, iKOi HAOy/Ie YaCTUHKA Y MOMEHT

AOTUKAHHA 10 KOMIICHCATOpPa I[I/IHaMi‘lHI/IX 3yCUJIb, CTAHOBUTHUMC:

v, =42-g-h,, (1)

e V1 — HIBHJIKICTh €JIEMEHTapHOI YaCTUHKH KOMOIKOpMY, M/C; /s — BUCOTA BiJ| KIHIIA 103yBajlb-
HOTO po0OYOro OpraHy J0 KOMIIEHCAaTOpa TUHAMIYHUX 3yCHIIb, M.

he
i Y

G-cosa

o,
-

i
|-

Puc. 4 — Cxema fii cuj1 Ha eJleMeHTAPHY YaCTHHKY KOMOIKOpPMY NpH il pyXoBi Ha KOMIIEHCATOPI JMHAMIYHHX 3yCHJIb:
G — cuaa macu, H; N — cuiia HopmanbsHoi peakuii, H; Fr— cuia teprs, H

Ha enemenTapHy 4acTMHKY KOMOIKOpMY, sIKa 3HaXOAMUTHCS HAa KOMIIEHCATOPI JH-
HaMIYHHX 3yCHJIb, TIFOTh HACTYITHI CHJIM: CHJIa MacH YaCTHHKH, SIKa pO3PaxOBYETHCS 3a Gop-
MYJIOK G =m-g; CUIIa HOPMAJIBHOI PeaKkUii N =G cose,; CUIIA TEPTA YACTUHKH 00 KOMIICH-

201



TexniuHuii cepBic arponNpoMmcIOBOro, JIICOBOT0 Ta TPAHCIOPTHOI0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nel1’ 2018

caTop F, =G-cosq,- [, A€ M —Maca eIeMEHTapHOI YACTUHKU KOPMY; o— IPUCKOPEHHS BiJIb-
HOTO MHajiHHsA, M/c%; f— KoedillieHT TepTs KOMOIKOpMY 00 KOMIEHCATOp JMHAMIYHHX

3yCHUJIb.
3anuiiemMo piBHSAHHS 3MIHU KIHETUYHOI €HEprii eJIeMEHTapHOI YaCTUHKH 32 aHAJIOTIEI0
[6] sik:
m-vi  m-v; L .G-si o)
T_T:_”' ssma, +L, - Fr, (2)
e [ — JIOBKMHA KOMIIEHCATOPa IMHAMIYHHX 3YCHUIIb, M.

Bpaxosyroun, mo m = G/g; v, =0 1 MiCTaBUBILY BUpa3 Ul CUIA F,, 0epKUMO:

G-vi
——L =L -G-(f-cose, —sin ;) - (3)

3 piBHsAHHS (3) BU3HAYMMO 3HAYCHHSI JOBKUHU KOMIIEHCATOpA L, AMHAMIYHUX 3YCHIIb
3a GopMYIIOI0

2
Y1

L =

K

2-g-(f-cosa, —sin ;)
abo 3 BpaxyBaHHsAM Bupasy (1) onepxxumo:
L - h . @)

" f-cosq, —sinq,

JloBkMHa KOMIIEHCATOpA JIMHAMIYHMX 3yCHIb [ _ 3a0€3NeUYNTh BUKIIIOUEHHS BILIUBY
KIHETHYHOI eHeprii Ha Ipolec BUMIPIOBaHHS MOTOKY MacH.

BumiproBanHs moToky Macu Oye 3/11HCHIOBaTHCh BUMIPIOBATBHOIO TUIOMIMHOIO 4 (1UB.
puc. 1). Baxnupo 3a0e3neuntu NpoxoaKeHHs IOTOKY IPOTATOM 3aJaHOT'0 4acy, 10 JO3BOJIUTh
OJIep’KaTd MaKCHUMallbHY 1H(OPMATHUBHICTH MPO Macy IMOTOKY CHIKOTro KoMOikopmy. Tpu-
BaJIICTh MPOXO/KEHHS CUIIKOTO KOPMY 110 BUMIpPIOBAJIbHIN IJIONIMHI TOBUHHA Y3IOJKYBaTHUCh
13 YacoM BHUMIPIOBAaHHSI MPOJYKTHUBHOCTI Jl03aTopa MpH jAociijkeHHl. IlpuiiMaemo uac
BUMIpIOBaHHs [ = lc, TOMy HNPOAYKTUBHICTH J03aTOpa MPHU JOCIIHKECHHIX Ma€ pO3MIPHICTh
Kr/c. Po3risiHemMo 1it0 CHJ1 Ha €eMEHTapHy YaCTMHKY KOMOIKOpMY MHpH HPOXOJKEHHI ii 1Mo
BUMIPIOBAJIBHIN TJIOMIKHI (pHC. 5).

Fr

V3 , G-cosa

-

Puc. 5 — Cxema aii cui1 Ha eJleMEHTApHY YaCTHHKY CHIIKOI0 MaTepiajy npu pyci ii no BUMiproBaibHii niomuHi

Jlana 3ama4a € KJIAaCHYHOIO MPHU PYCl YaCTUHKH 10 TIOXUJIH TUTonuHI [6].
3anuiieMo piBHSAHHS PyXY YaCTHHKH IO MOXWJIIN MTOBEPXHi:
m-X=m-g-sima’'— f-cosa’,
abo
X=m-g-sma'— f-cosa’. (5)
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[aterpyroun (5), OOepKUMO pIBHAHHS IIBUAKOCTI PyXy €JIEMEHTApHOI YaCTHHKHU
KOMOIKOpMY 1O BUMIPIOBAJIbHIN TUIOIINHI:

dx .
—=g-(sina'~ f-cosa’)t, (6)
dt
e ¢ — 4ac pyxy eJIeMEHTapHOI YaCTUHKH KOMOIKOpMY 110 BUMIpIOBaJIbHIN IUIONINHI, C.
[ToBTOpHO iHTETpYIOYH, 3HAXOAUMO IIIISIX, IKAW MPOiiie YacTHHKA KOMOiKopMy 32 (hop-
MYJIOI0
2

: t
x:g-(sma'—f-cosa')-z. (7
[MpuiiasBiy, wo x = L, , 1¢ [ — TOBXKHUHA BUMIPIOBAJILHOT TUTOMUHK, M 1 f =1 ¢, onep-
JKUMO:
(sima’— f-cosa’

I[JIH BU3HAYCHHS ONTHMAJIbHOI JOBXXHUHU BI/IMipIOBaJILHOI IIJIOIIMHHA Ln Ipu 1oxXona-

KEHH1 CHITYy40TO KOPMY, YTOUHIOEMO KYT 11 3THHY.
PosrnsiHeMO BUMIPIOBAIbHY IUIOMIMHY SK OaJKy 13 3allleMJIEHHUM KIHIIEM, Ha SKY JIi€

PO3MO/iJIeHe HaBaHTAXEHHS 1HTEHCUBHICTIO ¢, , IO BIANOBIIA€ CEKYHHIN MPOIYKTUBHOCTI

no3aropa (puc. 6).
O3

v q.
./ y

O3

- o]
>

Puc. 6 — Cxema 3ruHy BUMipIOBAJILHOI ILIOLIMHH IIiJL 1i€10 PO3MOJIIEHOr0 HABAHTAXKEHHS! iHTEHCHBHICTIO ¢yt
@ — KyT HaXuj1y BUMIPIOBAJIbHOI IUIOLIMHHM /10 TOPH30HTAJI, rpaj.; @ - KYT NOBOPOTY BUMipIOBAJIbHOI IVIOIMHH
BiJ il HABaHTAJKeHHs, Ipaj.
3riIHO 3 YHIBEpCAJIbHUM DPIBHSHHIM MPOTHHIB [7] IJIs HAIIOTO BapiaHTa OJEPKHUMO
HACTYIIHC:

1 gL' > q,-L 5 q .
E-T-y(x)==--% g — e L T, 9
y(x) ) 6 24 ©)

Judepenttiroroun piBHSIHHS TPOTUHIB (9), 0MEP)KUMO PIBHSHHS KYTiB TTOBOPOTY ITOTIE-
pPEUHUX Iepepi3iB BUMIPIOBAIBHOT IIOUIHHU:

'LG L
E-I-y'(x):q”2 -x—q”2 ”~x2+%-x3. (10)

[TpuiiHsaBIy x = [, Ta mijacTaBuBIy y piBHAHHA (9) 1 (10), onep:kuMo HACTYIIHI BUPa3u

JUIsl BU3HAYEHHS IIPOTMHY Ha KIHI[I BUMIPIOBAJIbHOI IUIOIIMHH 1 KyTa ii MOBOPOTY:

3
“eEr w

ne E — MoIy/b IPYKHOCTI MaTepiany BUMipIOBanbHOI miommuy, H/m?; I — MoMeHT iHepuii
BUMIipIOBaIBHOI TIOMKUHH, M*,

yxezi.; ®3
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3aranpHUI KyT HaXWIy BUMIPIOBAJIbHOI IIJIOLIMHYU 3 BpaXyBaHHAM KyTa IIOBOPOTY NPHU
111 HaBaHTa)KEHHS, BU3HAYA€ETHCS 32 (HOPMYIIOI0

a=a'+0,. (12)

3a pe3ynbTaTaMyd MaTeMaTUYHOT'O MOJICITFOBAHHSI, IPOBEACHO JOCIIIKEHHS 3aJIEKHOCTI
JOBXXUHHM KOMIIEHCATOpa AUHAMIYHUX 3yCHIIb 1 TOBKMHHU BUMIPIOBAJIBHOI IUIOIIMHY 32 BKa3a-
HUX YMOB.

Jlnis BUMiproBaya MoToKy IMCIEPCHUX MaTepiajiB BUOpaHi Taki KOHCTPYKTHBHI Xapak-
TEPUCTUKU: KyT HaXWIy BUMIpIOBATbHOI MIIOIMHM 1O TOPU30HTam o = 27,25°; TOBIIMHA
BUMIPIOBAJIBHOI IJIOIUHU &, = 1,5-1073 m; noBxuHa BUMiproBanbHOi miomunu , = 0,065 M;
wpuHa b = 0,069 M; MoayIs pyskHOCTI pochopuctoi 6ponsu E = 1,15-10° kre/cm?. MomeHT
1HepLUii JUIs 33JaHUX KOHCTPYKTUBHUX PO3MIpIB BUMIPIOBAJIbHOT IUIOIIMHU PO3PaX0OBY€ETHCS 3a
bopMyIow 7 —p.§3 /1 2 1 6yzie cTaHOBUTH [ = 194.10°% cMm*. 3a piBHSHHAM (5) IPOBEIEHO MO-
JITFOBAHHSI 3MiHU KyTa TTOBOPOTY, a 3a PIBHSIHHAM (6) — CyMapHOT0 KyTa HaXUJTy BUMIPIOBaJIb-
HOT IJIOIIMHY MPH CTaNlil 4acy 3MiHU IHTEHCUBHOCTI pO3MO/IIEHOTO HaBaHTAXXEHHs | .

KamiOpyBanHst BUMiproBaya Macu MOTOKY JUCIIEPCHUX MaTepiamiB sl TOCTIKSHHS
HEPIBHOMIPHOCTI 1 TOYHOCTI J03yBaHH: POOOYHX OpraHiB J103aTOpiB KOpMiB (AuB. puc. 1) mpo-
BOJIMJTH HACTYITHUM YMHOM. BuMiproBasibHY MIomuHYy 4 3 (piKCOBaHOIO TUIACTHHOIO 8 1 TEH30-
JIaTYUKaMHu 5, sKi 3’€THaHI B CXeMY BUMIpIOBaJIHHOI'O MOCTa, CTATUYHO HABaHTAXXyBaJIM CTaH-
JapTHUMHM rupsiMd 7 pizHoi Baru Big 2,5-107 1o 0,08 kr 3 kpokom 2,5-107 kr. ITix HaBaHTa-
’KEHHSM BHUMIpIOBaJbHA IUIONIMHA 4 MpPOTMHANAcCs, NPOTrUH (PiKCyBaBCS TEH30JaTYHKAMH S,
3HAYEHHS HOT0 BiI0OpaXKaIrCh HA MOHITOPI KOMIT toTepa. EnekTpuuHuii curaan Bij TeH30/1aT-
YHKIB MiJCUIIOBABCS TEH3OIIICHITFOBAYEM 1 TI0JIaBaBCs Ha aHAJIOTOBO-IIU(poBuit Mmoayns L—
154, sxuii € iHTepdeiicoM KOMIT t0Tepa. 3HaYEHHs JaHUX KaliOpyBaHHS Y ITM(POBOMY BUTIISII
3anucyBaiy y koM totep. KaniOpyBanbHuii rpadik 3MiHH BUX1IHOI HANPYru TEH30JaTYUKIB
BUMIpIOBaya TMOTOKY JHCIIEPCHUX MaTepialiB BiJl MacHd MPOXOPKEHHS TOTOKY IO TEH30-
BHUMIpIOBaJIbHIH IJIOLMHI HABEIEHO Ha puC. 7

MoMeHT, KW Jli€ Ha TEH30BUMIPIOBAJIBLHY IUIONIMHY, BU3HAYAIN 32 (OPMYIIOI0

M=F h, (13)
e p — CHJIa, AKa JIi€ Ha TeH30BUMIPIOBallbHY IIIOMUHY, H; /4, — nnede cumu, m.
Cuuta, sika Jli€ Ha TEH30BHMIPIOBAIBHY IUIONINHY, BU3HAYAIN 32 ()OPMYIIOIO
F,=G-sma, (14)
ne G — cuia mMacH, sika Jli€ Ha TeH30BUMIPIOBAIBHY IUIOMKHY, H; o — KyT Haxuiy TeH-
30BUMIPIOBAIILHOI IJIOLIUHY, TPA/I.
U B
4 P
3,5 /

3

2,2 /
) ~

0,5 /

0 001 002 003 004 005 006 007 m Ke

Puc. 7 — KaniopyBaabsHuii rpagik 3minu Buxiznoi Hanpyru U TeH30JaTYMKiB BUMipIOBaya MOTOKY /M CIIEPCHUX
MarepiaiiB BiJ Macu m NPOXO/AKeHHSI MOTOKY N0 TeH30BHMipIOBAIbHiil M0 IMHI
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3a pe3ynbTaTaMM KajaiOpyBaHHS BUMIpIOBada MacH IMOTOKY IUCIEPCHHUX MartepialiiB
0JIep’KaHO PIBHSHHS perpecii:

U=51,97-m_+0,0609, (15)

ne U — BUX1/Ha Hamnpyra TeH30/]aTYMKiB BUMIpIOBaya MacH MOTOKY JTMCIIEPCHUX MaTepiaiis, B;
m —Maca IOTOKY KOMOIKOpMY, 110 BiIMOBia€ MPOAYKTUBHOCTI JO3YBaIbHUX pOOOUYHNX OpraHiB
no3aropa, Kr/c.

BucHoBku:

1. ®yHKIIOHYBaHHS BUMIpIOBada MOTOKY AMCIIEPCHUX MaTepialiB B JTUHAMIYHOMY pe-
KUMI1 3a0€3MeYeHHS TOYHOCT1 BUMIPIOBAHHS 1 IOCTOBIPHOCTI OJIEPKAHUX JTaHUX MOMIIUBI IPU
KYT1 HaXWJly KOMIIEHCATOpa JUHAMIYHUX 3yCHJIb IO TOPU30HTAII o] = 3°, TOBXKHHI KOMIIEHCa-
Topa [, = 0,045 M, n0BXMHI BUMIPIOBaNIbHOI mommui L, = 0,065 M 1 KyTi Oro nonepeanboro
HAXUITy JI0 TOPM30HTaNi of = 27,25°. BUMiproBajbHy IUIOIMHY 3TiHO 3 [7] BUTOTOBUIM i3 (hoc-
(opucroi 6ponsu mupunow b, = 0,069 m 1 ToBmMHOW § = 1,5 107 m.

2. 3a pesynpTaTaMy KamiOpyBaHHS BHUMIpIOBa4Ya BCTAHOBJIEHO 3aJICKHICTh BUX1THOT
Hampyrd TEH30JaTUYMKIB BUMIpIOBaya MOTOKY AMCIEPCHUX MatepiaiiB U Bifl MPOXOIKEHHS
MacH MOTOKY JIUCIIEPCHUX MaTepialiB m M0 TCH30BUMIPIOBAIBHIHN TUTONTUHI.
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Summaru

Dmytriv V.T., Banha V.I. Measuring the mass flow of disperse materials

Reasonable design and methods of measurement of flow of particulate material in the
dynamic mode, the following advantages compared to existing is synchronous with the dosing
devices, processing of research results and their display on a computer monitor or creating
hard copies of the random process. Due to the high performance of the used analog-to-digital

205



TexniuHuii cepBic arponNpoMmcIOBOro, JIICOBOT0 Ta TPAHCIOPTHOI0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nel1’ 2018

Converter if necessary you can ensure that the discretization of continuous random batching
process, which allows to obtain a maximum of 100 measurements and more per second and,
consequently, high information content studies.

According to the results of mathematical modeling, this study depends on the length of
compensator of dynamic efforts, the length of the measuring plane, changing the angle of tilt of
the measurement plane.

For the flow of dispersed materials is selected the following design features: angle of
inclination of the measuring plane to the horizontal; the thickness, width and length of the
measuring plane; the modulus of elasticity of phosphor bronze cloth of the meter.

The functioning of the flow meter of disperse materials in a dynamic mode is ensured
for the accuracy of the measurement and the reliability of the data obtained at an angle of the
compensator of the dynamic forces to the horizontal ol = 3°, the length of the compensator =
0,045 m, the length of the measuring plane = 0,065 m and the angle of its previous tilt to the
horizon a'= 27.25°. The width and thickness of the measuring plane, which is = 0.069 m and =
1.5-10° m, are discussed.

As a result of the calibration of the meter, the dependence of the output voltage of the
strain gauges of the flow meter of dispersed materials on the mass flow of dispersed materials
along the strain gauge plane was established.

Keywords: meter, mass flow, load cell, tentively plane, calibration, particulate material,
the kinetic energy, the compensator dynamic forces, moment of inertia, the speed of the flow.
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