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ABSTRACT

Loading process of fruit and vegetable packaging
into the warehouse requires compliance with the raw
material requirements. It is especially important to
comply with the requirements for the fruit and
vegetable damage degree, as damage must be
minimal or absent. Such damage can occur due to
abrupt changes in transportation speed and other
factors. The analysis of literature sources and
design-technological schemes of installations for
loading small storage rooms with vegetables and
fruits in containers and their shortcomings were
identified with the definition of promising research
directions. An experimental installation of a two-rope
mechanism has been developed, a methodology for
conducting their research and devices used in the
process of experiments are presented. The process of
operation of the electronic dynamometer during
experimental researches is described in detail. On
the basis of the proposed technical solutions and the
manufactured rope mechanism for loading small
storage rooms with vegetables and fruits in
containers, studies were carried out on an
experimental installation to  determine the
relationship between its structural, kinematic and
power parameters. Specific numerical values of the
ratios of the load forces of the levers, the different
positions of the fastening of the springs and the
magnitude of their deformation are presented.
Recommendations are given on the choice of rational
parameters of the rope mechanism for high-quality
performance of the technological process, depending
on the angle of inclination of the pair of ropes to the
horizon, the mass and speed of movement of goods
from the zone of their loading to the unloading zone
and other adjustable parameters.

https://doi.org/10.36910/acm.vi45.379
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AHOTANLIA

Ilpoyecu 3asanmagicenns GpyKmamu ma 0604amu
CKAAOCbKUX ~ npumigenb vy mapi  nompebyoms
3abe3neuentss uUMoz, AKI 00 HUX 6UCYBAIOMbCA.
IIposedenusi ananiz aimepamypuux Odxcepen ma
KOHCMPYKMUGHO-MEXHONO2IYHUX ~ CXeM  YCMAHOBOK
0I5l 3BAHMANCEHHA MAMUX CKIAOCOKUX NPUMIilyeHb
ogouamu ma ¢pykmamu y mapi ma eusseneHi ix
HeOONIKU 3 BUSHAYEHHAM NEPCHEeKMUBHUX HANPAMIE
oocnioxcens.  Pospobnena  excnepumenmanvha
YCMAHOBKA  OBOKAHAMHO20 MeXaHismy, Hasedena
MemoouKa nposedenist oo 00CIiOHCeHb | npuLaoy,
KL 3ACMOCo8Y8anUct Ni0  4ac — eKCHnepuMeHmie.
Onucano pobomy eneKmpoHHO20 OUHAMOMEMpa Nio
4ac npoeedeHHsi eKCnepUMEHMANbHUX O0CHiONCEHb.
Ha ocnosi 3anpononosanux mexniunux piwens ma
BUCOMOBNIEHO20 — KAHAMHO20 — Mexawizmy — Oia
3ABAHMANCEHHS CKIAOCLKUX NPUMIUeHb 0804AMU MA
Qpykmamu 'y mapi Ha  eKCNepUMEHMATbHIU
yemanosyi npoeedeni 00CHiONCeHHsl 3 GUHAUEHHS
63AEMO36 3Ky~ MIdIC 11020  KOHCHPYKIMUGHUMU,
KIHeMAMUYHUMU — Ma  CUNOBUMU — NAPAMEMPAMU.
Ilpeocmagneni  KOHKpemHi — 4UCioO8i  3HAYEHHs!
cniggionowenb 3yculb  HABAHMAIICEHHs  BadiCeNis,
PIi3H020 NONOJICEHNs KPINNEHHA NPYIHCUH A BETUYUHU
ix oOegpopmayii. 3anpononosani  pexomenoayii
CMOCOBHO ~ 8UOOPY  PAYIOHANLHUX — NAPAMEMPI8
KaHamHo20 Mexamismy Ol AKICHO20 GUKOHAHM
MEeXHONI02IUH020 NPOYECY 3ANEeHCHO 8I0 KYMa HAXUTLY
napu kanamie 00 20pU30OHMY, Macu ma weUOKOCmi
nepemiujenHs 6aHmMadxcig 6i0 30HU iX 3a6aAHMANHCEHHS
00 30HU GUBAHMAICEHHS MA [HUIUX Pe2YIbOBAHUX
napamempis.

https://doi.org/10.36910/acm.vi45.379
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CTaH NUTAHHSA TA NOCTAHOBKA NMPo0jeMH

[lponiec  3aBaHTakKeHHS  IITyYHUMH  BaHTaXaMH  CKJIAJICBKUX
NpUMIIleHs Y Tapi NOTPeOYIOTh 3a0e3NedeHHs BUMOT, SKi 10 HHUX
BHCYBAIOTHCSI, OCOOJIMBO, KOJIM 1I€ CTOCYETHCS SIONIyK, KapToruli abo iHImxX
(pPYKTIB UM OBOYIB, sIKi 30€piraroThCs B CKJIAJICBKUX MPHUMIIIEHHSIX JI0 Yacy
ix peamizamii. 3i0OpaHi IUIOMM  3aBaHTAXKYIOTBCS Y  Tapy, sKa
TPAHCIIOPTYETHCS 10 30HHM iX 30epiraHHs y CKJIAJICHKUX HPUMILICHHSX.
OCoOJMUBO 1€ CTOCYETHCSA CTYICHS IOMIKOJKCHHS IUIONIB B MpoIeci ix
NepeMillieHHs O 30HW BUBAHTA)KEHHS, SIKI NMOBWHHI OYTH MiHIMalbHUMHU
abo Bzaram BigcyTHiMH. [lOMKOMKEHHS TUIOAIB MOXYTh BHUHHKATH
BHACIIIOK pi3k0oi 3MIHM IIBUIKOCTI TPAaHCIOPTYBaHHS Ta 3HAYHUX
NPUCKOPEHb Tapyh B TMPOIECi MOXIMBUX KOJMBaHb TPAHCIIOPTHO-
TexHONOriyHoi cucremu. L[ux HeratMBHHMX (pakTOpiB HEOOXIHO YHHMKATH
abo MiHIMI3yBaTH X Jit0.

AmHani3 BIIOMHUX JOCII/KEHb TEXHOJOTIYHUX MPOLECIB 3aBaHTAXKEHHS
MTYYHUMH BaHTaXXaMH CKJIIAACBKHUX l'[pI/IMiLHCHI) IIoKa3aB, IO BOHHU B
OCHOBHOMY  3[IMCHIOIOTBCS pOJMKOBMMH, TBUHTOBUMH [1, 3] Ta
CTPIYKOBUMHU  TPaHCIIOPTHO-TEXHOJIOTIYHMUMHK ~ MexaHi3mamu  [3, 4].
BrockonanenHss  iCHylo4MX ~Ta  po3poOKa  HOBHUX  TpPaHCHOPTHO-
TEXHOJOTIYHMX MEXaHI3MIB JUIi 3aBaHTAXEHHA LITYYHMX BaHTaXiB
JI03BOJIUTH (POPMYBATH BIJIIIOBIIHI TEXHOJIOTUHI JIHIT JUIsl BUKOHAHHS BUILE
3a3HaveHuX mpoueciB. OfHAK, Taki TUIIH TPAHCHOPTEPIB € KOHCTPYKTUBHO
JOCUTh CKJIQJIHUIMHU Ta MAaTepiaJIOMiCTKUMHU, a 1X 3acTOCYBaHHS €
€KOHOMIYHO JOILIJIbHUM TIPHU TEePEeMIlleHHI BaHTaXIB Ha 3HAYHI BiJCTaHI.
[MoniOHI KaHATHI TPAHCIOPTEPH JUIS MEPEMIILEHHsI PI3HUX BAHTAXIB, IO
pO3TallloBaHl y IITYy4HId Tapi, sSKi MOXYTh OYTH IPOTOTUIIAMH TIPH
PO3po0IIi HOBUX TPAHCIIOPTHO-TEXHONOTIUYHMX MEXaHI3MIB Y HANpsMi IHX
JIOCTTi [UKEHB, BUKIIAICHO B HAYKOBHX Tparrsx [5—7].

TeoperndHi po3paxyHKH HECYYHX 1 TATOBHX CHCTEM, SIKI BHKOHAHI Ha
0a3i KaHATHUX MEXaHI3MiB, a TaKOXX IIOKPOKOBI METOIW BHU3HAYCHHS
parioHaIFHIX mapameTpiB OCHOBHHX €IIeMEeHTIB KaHATHHUX
JIICOTPAHCIIOPTHUX YCTAHOBOK TPECTABICHO B HAyKOBi#t mparti [8].

Po3zpobiiena  excriepuMeHTaqbHA  YCTAHOBKA  JUIi  IPOBENCHHS
JNOCTI[DKEHh Ta BHU3HAUYECHHS CHJIOBHX 1 TEOMETPUYHHX MapaMeTpiB
KaHATHHUX TPAHCIIOPTHO-TEXHOIOTIYHIX MEXaHi3MiB, a TAKOXX OOTPYHTOBaHI
pamioHanbHI ~ TapaMeTph  TEePeHOCHOI  NeOiAKM i3 IMiIBUIICHOIO
HaBaHTAKyBAILHOIO 3/IaTHICTIO TIPEICTABIIEHI B HAYKOBi# mparti [9].

Jis 3MeHIeHHS AWHAMIYHAX HaBaHTa)KEHb HA TIPHBOIHI Ta HECYdi
€IIEMEHTH TPAHCIIOPTHO-TEXHOIOTIYHAX MEXaHi3MiB MPOBEICHO KOMILIEKC
TEOPETUYHHUX 1 EKCIIEpUMEHTATBHUAX MOCTIKEeHb [4, 5, 7] 13 BU3HAYCHHS
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pallioHANBHUX TapaMeTpiB po3poOICHUX 3aXUCHUX MEXaHi3MiB, PE3yJIbTaTH
SIKMX TIPE/ICTaBIIeH] B HayKoBii mpari [10].

Meta mociiazKeHHs — pO3po0Ka Ta BUTOTOBJICHHS EKCIEPHUMEHTAIBHOL
YCTQHOBKM KaHATHOTO TPAHCHOPTHO-TEXHOJOTIYHOTO MEXaHI3My Ul
3aBaHTaXXEHHS SIOJTyKaMH Y Tapi MaJMX CKJIaJIChbKUX MpuMinieHb. Ha ocHOBI
3aIpOIIOHOBAaHOI METOJMKH NPOBEACHHS EKCIIEPUMEHTAIBHIX JIOCIiIKEeHb,
sIKa TIpeACTaBlieHa B HAyKOBill mpami [7], a TakoX INpPOBEJEHUX HOBUX
TEOPETHYHHUX  JIOCIHi/PKEHb, HEOOXiZHO BCTAHOBUTH  (PYHKIIIOHANbHI
3aJIeKHOCTI MK ~ KOHCTPYKTUBHMMH  €JI€MEHTaMH Ta  BeIWYMHAMU
MPOBEPTaHHS IMIATHCKHUX BaXKEJIIB HAa OCHOBI MapH NapalelbHO
pO3TAIlIOBAaHMX KaHATIB i3 PpEryllOBaHHSIM IX HATATy 3aJIeKHO Bij
HaBaHTaXeHHS. Takok HEOOXIJHO TPOBECTH JOCHTIDKEHHS B peajbHUX
YMOBaXx EKCILUTyaTallil 3 BU3SHaYeHHs BIUIUBY Pi3HUX (AKTOPIB HA KOJIWBAHHS
paMHOi KOHCTPYKIIT 3a pi3HUX 3HAYEHB 11 HABAHTA)KEHHS BaHTA)KaMU B Tapi
Ta, BIJIMOBIIHO, MPOBEPTAHHS MiATHCKHUX BayKEIiB.

Martepianm i MmeTonn

11.]'[5[ 3aBAHTAXKCHHsS MaJIUX  CKJIAJACBKHX HpI/IMiH_[eHB HTYYHUMHU
BaHTa)XaMH, a caMme s0JIyKaMHu Yy sIIMKaX, pO3poOJIeHWH KaHaTHUI
MeXaHi3M, MPHHIMIIOBA CXeMa Ta Croci0 BHKOHAHHS TEXHOJOTTYHOTrO
mporiecy SAKOro ommcaHi B HaykoBiii mpami [7].  Besmocepenspo
TPUKYTHOMOAIOHA paMHa KOHCTPYKIlisi KAHATHOI'O MEXaHi3My, Ha OCHOBY
SIKOT 3aBaHTAXKYIOTHCSI OBOY1 200 GpyKTH y Tapi, 300paxkeHa Ha puc. 1.

3)

Puc. 1 — PamMHa KOHCTPYKIIS 711 pO3TAITYBaHHS IITYYHIX BAaHTAXKIB:
1 — mpyxuHM; 2 — Baxedni; 3 — ponuku; 4 — TAru; 5 — OOKOBHHH PaMHOL
KOHCTPYKIIii; 6 — TITOCKI TUTACTHHU; 7 — OTBOPH

Hdns 3a0e3medeHHs PETYMIOBaHHA CWIH HATATY TPYXHH, SIKI
T ATUCKAIOTH BaXKeJIi Ta POJIMKH, 1110 13 BHYTPIIIHBOI CTOPOHU KOHTAKTYIOTh
3 KaHaTaMH, TATH BUKOHAHI 3 MOXJIMBICTIO 3MiHH ITOYAaTKOBOT IOBXXHHH, SKa
3a0e3meuyeThesl epecTaBIsIHHAM Ta (ikcamiero il OKkpeMHux CKIamoBHX. I3
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MIPOTHJIC)KHOTO OOKYy Ha TOXWINX OOKOBHHAaX paMHOi KOHCTPYKIIT
3aKpIIUICHI TUIOCKI IIACTHHH 3 OTBOPAMH, SIKi PIBHOBIINATICHI MK COOOO.
[Insaxom perynoBaHHS JOBXUHH TSAT 1 HEPECTABIISTHHSAM IIPYXXHH B OTBOpax
TUTACTUH MOXKHA 3a0€3TeYNTH PEryIIOBaHHS 3YCWILISI HATATY TMPYKUH 1 THM
CcaMHM CUITY MIITUCKaHHS POJIMKaMHU BHYTPIIIHBOI TOBEPXHI KaHATIB.

st BUMIpIOBaHHS 3yCHJIb NIPY HaBaHTA)KEHHI BaXKEIIB 13 MiATHCKHUMUA
pOJNMKaMH 3aCTOCOBYBAJIM JMHAMOMETp enekTponHuii mapku JIE 0,5-0,5,
cxemMa OyIOBM Ta 3araJlbHHH BHIVISL SIKOTO TPEACTaBICHO Ha pHC. 2.
JlaTuMk eJEeKTPOHHOrO AWHAMOMETpa KpIMUBCI MDK HEPYXOMHUMH Ta
PYXOMHUMH YaCTHHAMH PaMHOI KOHCTPYKIIiT a00 HaIpaBiIslFounX KaHaTiB.

Inouxamop pobomu
610 306HIUIHBO2O
doicepena HcueneH s

’l[m[)poam? inouxamop cunu ‘
Brasienux ¢pixcayii ——
b ) ¢ = ) Hpuuinnuil

3HAYeHHs cunu o
Cuna H KpOHWMEUH |

M=
: — 1 |
Brasienuk 3suuaiinoi

pobomu (C vepexca’)

(360ky)Pos'em
. 4
nIOKTIOUEHHS OamuuKa |

(360Ky)Po3'em
306HIUHBORO JICUBTEHHS

Knonka emuxanns
()Illlll.\l().\le’"pél

> Bl o] o 5
Buyuxkae ez()oﬁ[mmuum Bakac ikcayiro /
4 i o

NOMONHOY cumy MakcumansHoi cunu | |

Knonka obnynenus
ounamomempa

Puc. 2 — Cxema Oy1oBH €NEKTPOHHOTO THHAMOMETpPA Ta 3aTajlbHUN BUTIIS
HOro eKpaHy MpH BiqoOpakeHH] 3HAYCHHS CHIIA:
a — 3arajbHa OyzmoBa; 0 — BimoOpakeHHs MIOTOYHOTO 3HAYCHHS CHIIH
(y mouaTkoBomy monoxkerHi IT) 6e3 HaBaHTaKCHHS,
B — BUMIPIOBaHH MakcUMasbHOI cun (M) i3 HaBaHTaXEHHIM
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[lpu BMHKaHHI JKUBIICHHS €JCKTPOHHUH IHMHAMOMETP BimoOpaxae
MOTOYHE 3HAYCHHS CHJIM HaBaHTaXeHHs y 0azoBomy pexumi. l{omo crany
poboTu mpuianry, y BiNOBIAHOMY PEXHMi, CBITUUTH IHIUKATOp Ha €KpaHi
quHamometpa (puc. 2,a). Y BHUIAAKy Iepexoly B pexuMm dikcamii
OTPUMaHUX JaHUX HEOOXiHO HAaTHCHYTH KHomky “Fi”. Skmo micns
BMUKAHHS THHAMOMETPA HABAHTAXXCHHS HA ATYMK BiJICYTHE, TO HEOOXiTHO
OOHYNIUTH TIOKa3W Ha TabJI0 IUIIXOM HAaTUCKaHHA KHomku “- O -7, Jlami
IUIIXOM ~ HAaBaHTAXEHHs  JaTYMKa  BIJNOBINHI  CHJIOBI  TOKa3HHUKH
bikcyroThbcss Ha Tabno IUHAMOMETpa. EJNEKTpOHHHU — JAWHAMOMETP
BiJjoOpakae 3HAYCHHS CHUIIOBHX MOKa3HUKiB y HproToHax. Y pasi 3HATTS
HABAaHTAKEHHSI 13 IaATYMKA MOKA3H MOBEPTAIOTHCS B HYJIHOBE TOJOKEeHHS. B
MpoIieci HABaHTAKEHHS 200 PO3BAHTAXKCHHS CUCTEMH BiJ0yBa€ThCs TaciHHS
JIECSITKOBOI KpaItky. Y BHIQJIKY, KOJIH KpaIlka 3acBiTHIIach, 1ie BKa3ye Ha Te,
1110 HABAHTAKEHHS Ha IMHAMOMETPI CTa011i3yBanocs.

Hill YJac BU3HAYCHHS MAaKCUMAJIbHOI'O 3HAYCHHS 3yCHUJIJISI HAaBaHTAXXCHHS
HEeOoOXiMHO HaTUKHYTH KHonKy “F2”. ¥V 1npoMy BHUIagky 3acBITHTbCA
BIJIMIOBIHUMN 1HIUKATOpP Ha CKpaHi JUHAMOMETpA.

EnexTpoHHMii 1OuHaMoMeTp 3a0e3ledye MaKCHMalbHy TOYHICTh
BUMIpPIOBaHHS, KOJIM B HEHABAaHTA)KEHOMY CTaHI Ha €KpaHi AMHAMOMeETpa
(IKCYIOTBCSl HYJIbOBI TIOKA3HHUKH.

VY Bumajky BiJICYyTHOCTI HYJIbOBHX IOKAa3HHKIB HEOOXiJJHO HATHUCHYTH
KHOTIKY “- O -”. YV pexumi Qikcaii MaKCMMaJIbHOTO 3HAYEHHS 3YCHILISA
eNIEKTPOHHMI TMHAMOMETp 3alaM’SITOBYE OCTAaHHE MaKCHMaJbHE 3HaYECHHS
CHJIM 1 NIpU PO3BAaHTa)KEHHI HA €KPaHI 3aJMIIA€ThCS 1€ 3HAYCHHS JOTH,
JIOKH He Oyze mepe3aBaHTaXXeHHS TuHamMoMeTpa. CKuaHHS 3HAUCHHS CHIIH
3IIHCHIOETHCS TIOBTOPHUM HAaTHUCKaHHAM KHONkH “‘F.”. HaBanrtakenHs mpu
po0OTi MHAMOMETpa HeOOX1IHO 3/IICHIOBATH IITaBHO, O3 yIapiB.

OCHOBHI TEXHIYHI XapaKTEePUCTHKU JUHAMOMETpPA EIEKTPOHHOI0 MapKu
HOE 0,5-0,5: rpanuns BuMmiptoBaHHs cuinu: MakcumanbHa — 500 H;
MiHimManbHa — 2,5 H; xiac rounocti — 0,5; 1iHa MOAUIKK (IUCKPETHICTD) —
0,5 H; mMexa momycTumoi ocHOBHOI moxubku — 2,5 H; rabaputHi po3mipu:
noxuna — 0,38 M, mupuna — 0,2 M, Bucora — 0,1 M.

JKvBieHHs nuHaAMOMeTpa 3MiHCHIOETHCS Bl MEpexXi 3MIHHOTO CTPyMY i3
Hanpyrorw Bix 187 mo 242 B Tta gacroro Bix 49 mo 51 I'm wepe3 30BHIMIHIN
OJIOK KWBIICHHA i3 BUXITHOIO Hampyror 9 B ta ctpymom He meHme 1 A.
CrioxuBYa TOTYXXHICTh IOWHAMOMETpa He mepeBumrye 5 Br. TpuBamicte
[OUKITY BUMIipIOBaHHS He OUThIIe 4 C.

Pe3yabTaTi q0c/1iaKeHHS Ta 00rOBOPEHHS
PesynmbTaT eKcriepuMEHTANBFHUX [OCHIHKEHb 3MIHH JOBXHHH L Mix
TOYKaMH{ KPITUICHHS TSATH Ta, 3 1HIOIOTO OOKY, MPYXHWHH, 33 PI3HUX 3HAYEHb
HaBaHTA)KEHHS Bakens F 1 BUmoOBKeHHS MpyXKuHU AL 3BeneHo B TaOnHIIO.
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Taomuus — OyHkuioHasbHi 3anexHocTi 3MiHd F = f(AL) Ta BUMiproBaHHS

JOBXWHH L [T ceMu Mo3HIiil pyXKuHN

I'padiuna 3anexHicTh [Mo3umis npyxuHN

B e .
0 25 5 75 10125 15 175 20 22525 AL, 1 TO3HUII1A

107 F =135 H’ AL =26 MM

0 255 751012515175 20 2252527,54L, 2 T1O3MIs

10" F=135H, AL = 30 MM

F.H

123,75 1

112,5

10,125

90,0
78,75
67,5
56,25
450
3375
22,5

11,25

3 mo3uiis

o L
025 5 751012515 17,520 225 25275303254 L, F=135H, AL = 34 Mmm
107 u
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IIponoBxeHHS TaOIAII

2
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IIponoBxeHHS TaOIAII

0 SN T TN SN SN SR N S

0 /'n _"u _z'n 0 5'0 60 70 80 u’uln;;‘i{i, 7 1'IO3I/II_IiH
10 F=123,75 H, AL = 110 mm

Hopxuna L BusHagaeThes 3a 3anexHictio L = Lt + Ly, + AL (me Ly —
JOBXXKWHA TATH, MM; L,,, — modyaTtkoBa IOBXHMHA TpYXKuUHH, MM; AL —
nebopMartist IpyKUHA, MM).

[lix 4wac mnpOBEACHHS EKCIEPUMEHTAIBHUX JIOCHI/DKEHb  Oynu
3aCTOCOBaHI J(BI PI3HUX HPYKHUHH 13 BIJMOBITHUMH >KOPCTKOCTSIMHU:
Ci1=1,410° Hwm; C>=2-10° H/m. BusHaueHHS KOPCTKOCTEH NpYKUH
3MIHCHIOBAJIOCS 3a JIONIOMOTOK) TapyBaJbHUX BaHTaXIB, Maca SKHX
JIMCKpeTHO 30inbIryBanacs. I1in yac mocmipkeHHs (ikcyBanocs abCOMOTHE
Ta BIJJHOCHE BUJIOBXKEHHs NpyxuH. ['padiuni 3anexHocTi moOynoBaHi uis
npyxuH i3 xoperkictio C = 1,4-10% H/m.

3a pe3ynpTaTaMH ITPOBEACHUX EKCIEPUMEHTAIBbHUX NOCIIJDKeHb, SKi
NpEe/ICTaBlieHI B TaOJMIl, BCTAHOBJIEHO, IO Yy CHOMOMY IIOJIOXEHHI
KpIIUICHHs] IPY)KUHU (MIHIManbHA BIJICTaHb BiJ| KPIMHJIBHOIO OTBOPY) JIO
OCHOBM paMHOI KOHCTPYKIi 3a HaBaHTaxeHHs moHax 123,75 H
BiJI0YBAETHCsI MOBHE MPOBEPTAHHSI BaXKeIsl 13 POJIMKOM Ta MEXaHi3M BTpayae
CBO€ (DYHKIIIOHATBHE MTPU3HAYCHHS.

Ha puc. 3 npexncraBneni 3emeni rpadiuni 3anexsHocti F =f(AL) (3a
yciMa TO3UMISMH B OTBOPAX IUIOCKHMX IUIACTUHAX pPaMHOI KOHCTPYKIii).
BcranoBneno, mo 3a 3ycwmis F=123,75H B mnepumomy mOnoXeHHI
¢ikcanii mpyxwnu 3HadeHHS AL cranoButs 0,024 M; y uerBeprOMy
nonoxerni — AL = 0,047 m; y cbomomy monoxenHi — AL = 0,1 m.

TakuMm 4MHOM, 3MiHa KpIIUICHHS NPYXXHH B OTBOPAX IUIOCKUX IUIACTH 3
BIJICTAHHIO MDXK LEHTpaMH NEpLIOro Ta CbOMOTo OTBOpiB piBHOK 0,18 M
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NIPU3BOOUTH /0 3pocTaHHs BemmunHu AL y 4,2 pasu 3a 3ycwiuist
F =123,75 H.

Il

T
0 0 20 30 40 50 60 70 80 90 100 AL
10 "m

° - | nosuyis; e - 2 nosuyis; w - 3 nosuyia; @ —-— -4 nosuyis;

A - S nosuyin; A —— -6 nosuyis; X —— -7 NO3UYIA.
Puc. 3 — 3Bezeni rpadiuni 3amexxHocTi (3a ycima moswuitisimu) F = f(AL)

[IpoBeneHi HaTypHI EKCIIEPUMEHTAJbHI JIOCHIPKEHHS PO3pPO0JIEHOr0
MEXaHi3My, 3araJlbHAi BHUIVIAA 30HM 3aBAHTAXKEHHS SKOTO Tapol Ta
moyaTok ii TepeMilleHHS B 30HY BHBAaHTaXEHHSI B TPaHCHOPTHO-
TEXHOJIOTIYHIN CHCTEMi IPEICTaBIIEHO Ha puC. 4.

AHaii3 pe3yibTaTiB MPOBEAEHUX JOCITIIKEHb TO3BOJIUB BCTAHOBHTH,
0 JAOMiHYIOYMMH (aKTopamu, sIKi BIUTUBAIOTh HA SIKICHI MOKa3HUKH
BUKOHAHHSI TEXHOJOIIYHOTO IIPOLECy € CHIa HATATY KaHATiB B MexXax
1000-3000 H st TpaHCHOPTYBaHHS JBOX SIIHUKIB 3 SIOyKaMH Macom J0
100 xr Ta KyT HaXWJIy o KaHATIB J0 TOPU3OHTY, 30UIBIICHHS SIKOTO TMOHA]
15 rpax. mpwW3BOAWMTH OO PI3KOr0 3MEHIIEHHS Yacy TPaHCHOPTYBAaHHS
BaHTaXIB.

Takox BakmuBHM (DaKTOPOM, SKHH BIDIMBA€ Ha KOJNHWBAaHHS PaMHOL
KOHCTPYKIIi € CHJIa TATUCKAHHSA PONUKAMHU, SKi 3aKpITUICHI Ha Ba)KeIX,
HIDKHBOI TTOBEPXHI KaHaTiB. Taka cuja B NMOYAaTKOBHII MOMEHT KOHTAKTY
MIOBMHHA OYTH MiHIMAJIBHOIO 1 B TOJAIBIIOMY CYTTEBO 3pPOCTATH.
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BenuunHa mporuHiB KaHATIB BiJl CHJIM iX HATATY Ta MacH BaHTaXIB €
MaKCHMaJIbHOIO B CEpelHI YacTWHI KaHaTiB, a TOMY BaXJIMBO, LI00
KiHEeTUYHA E€HEepris NMpU NepeMillleHHI paMHOI KOHCTPYKII 3 BaHTaKaMu
Oyna IOCTaTHBOIO IS IPOXOPKEHHS IaHOT 30HK MEXaHi3My.

Puc. 4 — 3aranbHuil BUTIIA 30HU 3aBaHTXKEHHS TapH (a)
Ta MoYartoK ii nepemirnieHHs (0)

Bucnosku

Ha ocHOBI BHTOTOBJICHOIO KaHATHOrO MEXaHI3My IIpOBElEHI
eKCIIEPUMEHTAJIbHI  JIOCHI/DKEHHST Ta  BCTAaHOBIEHI  (pyHKLIOHAIBHI
3ajexHocTi F =f{AL) nnst mpyXKWH MATHCHYTHX BaxkensMmud (Ui ceMu
TO3UIIif KPITIJICHHS TP YKHH).

JominytounMu (akropamu, sKi BIUIMBAIOTh Ha SKICTh BHUKOHAHHSI
TEXHOJIOTIYHOIO MPOIECY € Chila HaTsry KaHatiB B Mexkax 1000—-3000 H s
TPAHCIIOPTYBaHHs BaHTaXIB Macoro 10 100 Kr Ta KyT HaxXwiy o KaHATiB JIO
TOPU30HTY, 30LIBLICHHS SKOrO MOHAaA 15 Tpaj. NMPU3BOAWTH 10 PI3KOro
CKOPOYEHHS Yacy TPaHCIIOPTYBAaHHS BaHTAXIB.

Cwia miATHCKAaHHA PONMKAMH, SKi 3aKpiIlUieHi Ha BaXKeNsX, HIDKHBOI
MOBEPXHI KaHATIB B TMOYaTKOBHA MOMEHT KOHTaKTy IIOBHHHa OyTH
MiHIMAJIBHOIO 1 B IOAAJIBIIIOMY CYTTEBO 3POCTATH.

BenmuuHM NMpOrHHIB KaHATIB € MaKCUMAaJbHHUMHU B CEpeAHIH 4acTHHI
KaHaTiB, a TOMY Ba)XXJIMBO, 00 KiHETWYHA CHEPTis NpH IEepeMiIlleHH]
paMHOI KOHCTPYKIII 3 BaHTaXaMu OyJa JOCTATHBOIO IS IPOXOMKECHHS
JTAaHOT 30HU MEXaHi3My.
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