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JOCJIIZKEHHSA NPOLECY PO3I'OHY MAHIMHHO-TPAKTOPHOI'O
AT'PET'ATY 3 TITAPOKEPOBAHOIO TPAHCMICIEIO Y ITPOLHECI BUKOHAHHSA
TPAHCIHOPTHOI POBOTH
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"Hanionanpuuii Texniunmii ynisepeurer «XapKiBehKHil MOIiTeXHIYHMI IHCTHTYT
2XaplciBCLKI/lﬁ HANIOHAJIbHUI AaBTOMOOLILHO-10POKHIli yHIBepcUTeT

Anomauia. Hasedeno mamemamuuny mMooens npoyecy po3coHy MauluHHO-MpaKkmopHoz20 azpe2amy
nio 4ac GUKOHAHHS MPAHCNOPMHOL poOOmuU, 3a ONOMO2010 KOOI MONCHA OYIHIOBAMU Kpumepii po3eiH-
HUX sIKOCMeU MPAHCNOPMHO20 3aco0y 3 MPAHCMICIEIO, Y AKIll nepemMuxanHs nepeoay 30iliCHIOEMbCS
ni0 HABAHMANCEHHAM 3AB0KU 2i0POKEPOBAHUM DPUKYITIHUM MYPmam.

Knwuoei cnosa: xonicnuii mpaxmop, mpancnopmua poboma, Gpuxyiuna mygpma, mMamemamuyua

Mo0enb, po32iH.

Beryn

CyuacHul TeMN PO3BHTKY arpapHoi TEeXHIKH
MPH3BIB J0 MiBUIICHHS €HEPrOHACHYCHOCTI [1]
1 po0OYMX MIBHIIKOCTEH TPaKTOPIB, IO CIIPHYH-
HWJIO N0 30UIbLIEHHS 3aBAaHTAXXEHHS CUJIOBUX
nepenay y TpaHCMicii TpaHCIIOPTHOTO 3ac00y.

ChoroziHi Ha KOJICHHUX TPaKTOpPax BHUKOPHUC-
TOBYIOTBbCSI MEXaHIUHI CTymiH4acTi Ta 6e3cTyrmi-
HYacTi TpaHcwmicii., OcoOnuBHE IHTEpec Npea-
CTaBJISIE JOCIIDKEHHS IWHAMIYHOIO HaBaHTAa-
JKEHHS Ha eJIEMEHTH CTYIMIHYACTHX TPaHCMICiH 3
MEePEMUKAHHSIM 1111 HAaBaHTaXKCHHSIM TiIPOKepO-
BaHUMH (PUKLIHHUMU MypTamMu. AJpke 3a pa-
XYHOK DI3HOMaHITHOIO TO€AHAHHS POOOTH Y
pa3i yBIMKHEHHS ()PHUKIIHHUX €JIEMEHTIB CIIO-
CTepiraeThCs 30UIBLICHHS NTUHAMIYHOTO HaBaH-
TaXeHHs Ta OyKCyBaHHA QPUKIIHHUX MyQT
3YEIUIEHHS, 10 BIUIMBA€ Ha JOBIOBIYHICTH
KOHCTPYKIIii.

AHani3z myoaikanii

IcHye HHM3Ka HAyKOBUX POOIT, MPUCBIYCHUX
pO3IIIsAy HOBaliil y moOynoBi TpaHcMiciii ma-
IMIMHHO-TPaKTOPHUX podiT [2-9]. Tak, Ha ocHOBI
LUX POOIT JOLLILHO OKPECIUTH BHIM TPaHCMi-
Ciif, SIKI BUKOPHCTOBYIOTBCS IS TIOOYIOBH CY-
YacHOI TPAKTOPHOT TEXHIKH.

AHaNI3YyI0YN TEHICHIIT PO3BUTKY Cy4acHOI0
TPakTOpPOOyyBaHHs, HEOOXIJIHO HAroJOCUTH,
10 TIEPITUMH TPAKTOPHUMHE TpaHCMICisIMU OyiH
CTYITIHYACTI MEXaHI4Hi 3 BY3bKHM Jlialia30HOM
MIBHJIKICHOTO pEryJioBaHHS. 3 TUIMHOM 4Yacy B
HUX 30UTbIIyBaNacs KiIbKICTh Jialma3oHIiB CTY-
MiHYACTOTO PEryaIOBaHHsI, 3’sBUIACS MOXKITHU-
BIiCTh OIHOYACHOI POOOTH MPHUBOIB PYIIiiB Ta
MeXaHi3MiB BiIOOPY MOTYKHOCTI TOLIO. YHAcCi-
JIOK 3’SIBUJIMCS HOBI THUITM TPAHCMICIH, 1110 Kja-

CU(}IKYIOThCS 32 CIIOCOOOM perynoBaHHs (0e3-
cryminyacti) (puc. 1) i BUay HOCIiB eHeprii.

AHamnmi3yroun THINU OE3CTYMIHYaCTHX TpaHC-
Miciii [8], BimMITHMO X HEBiJ €MHI TepeBaru
MOPIBHSIHO 31 CTYMIHYACTIMH MEXaHIYHUMH (1€
MepenyciM CTOCYEThCS OE3CTYMIHYACTOTO PYyXY
Ta MIiJBMILICHHS EPrOHOMIYHUX BJIACTHBOCTEH).
[Ipore He MOXXHA HEXTYBAaTH iX HEJONIKAMU —
1e, MmepenyciM, HaiiHicTh. I Xo4a B TpakTopax
3aKOPJOHHOIO BHPOOHMIITBA IIs1 MpoOjeMa BH-
pilllyeThcs 32 paXyHOK BUKOPUCTAHHS JIOPOTHX
ENIEMEHTIB TpaHcMicii (TiApoMalluH, eneKTpo-
MalliH TOMIO), TO Ha BITYU3HSHOMY IMPOCTOPI
JOITBHO, 3 TOYKU 30py HAAIHHOCTI, BUKOPHUC-
TOBYBATH CTYIIHYACTI MEXaHIYHI TPaHCMICI.

ChOoroziHi CTyIiHYACTI MEXaHIYHI THIIU TpaH-
CMICiT 3HaxXOJAThCS Ha PI3HMX CTadifiX BXKHBa-
HOCTI B Cy4acHOMY TpakTopoOyayBaHHI. Mexa-
HIYHI TpaHCMICIi 3 TepeMHUKaHHAM Tepenad
PYXOMHMH IIECTIPHSAMHU 13 3YIMHHKOIO TPaKTOpa
3aBEpIIIIA BCTAHOBIIOBATH 1 HA HOBUX MOJie-
JIIX TPAKTOPIB BXKE HE 3aCTOCOBYIOTh. bBibIi
MOUIMPEHUMH € CHHXPOHI30BaHi CTYMIHYACTI
TpaHCMicii Ta TpaHCMICil 3 TMepeMUKaHHSIM Iie-
penay mijg HaBaHTAKEHHSIM TiIpOKEPOBaHUMH
¢pukniianmvu Mypramu. | Ko gochiiKeHHs
JMHAMIYHOTO HaBaHTa)KCHHS Ha €JIEMEHTH CHH-
XPOHI30BaHOI CTYMIHYACTOI TpaHCMicii 3HAHTIITH
BinoOpakeHHsI B poborax [9-12], To mis rigpo-
KEepoBaHMX TPAHCMICIH iX He Tak i barato.

Y pobori [13] HaBeaeHa MaTeMaTHYHA MO-
JIelTb, 1110 GopMy€e YHIBEpPCATbHUIN OMUC MPOLECY
pO3roHy I'yCeHHYHOTO TpakTopa. [Ipore BoHa He
BpPaxoBY€ KOHCTPYKTHBHY OCOOJHBICTB, sIKa 3a-
KJIaJIeHa B KOJICHOMY TpPaKTopi, TOMy Marema-
TUYHHUIA amapar, 110 HaBeIECHUH B I[iii poOOTi, €
AKTyaJIbHUM.
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Puc. 1. Tunm Ge3cTyniHYacTUX TPAHCMICIH: a — 3 rigpoauHamiyHuM BapiatopoM (JIT-75C); 6 — enekT-

pomexaniuna (MT3-3023); B
MexaniyHa (Fendt Vario)

Mertn i mocTaHOBKA 3aBIaHHS

MeToto pobOTH € HaBEACHHS MAaTEMaTHYHOTO
amapaTy Ui BU3HAYCHHS IMHAMIYHOIO HaBaH-
Ta)XCHHsI B TPAHCMICIi, y SKili TIepEeMHUKaHHS T1e-
penay 3IIHCHIOETHCS TiAPOKEPOBAHMMHU (PPHUK-
HIHHUMH My(QTaMH, 3a PaxXyHOK JOCIIKCHHS
MEPEXiHOT0 MPOIeCY BUXOAY Ha PoOOUyY IIBH-
JIKICTh MAIIMHHO-TPAKTOPHOI'O arperary Iija yac
BHKOHAHHS TPaHCIIOPTHOI POOOTH.

Jnst peanmizamii okpeciaeHOT MeTH HEeoO0XiTHO
BHPIIIATH TaKi 3aBJaHHS:

— HABECTH MaTeMAaTH4Hy MOJEIb MpOIeCcy
PO3roHY KOJIICHOrO MAalIMHHO-TPAKTOPHOIO ar-
peraty B mpolieci BAKOHAHHS TPAHCIIOPTHOI po-
6otH;

— OKPECIIUTH Ta MaTeMaTH4HO copmyBaTH
KpUTEpIii OIIHKM PO3TIHHUX SAKOCTEH IIia dYac
BHXOJy Ha po0OYy IIBHJIKICTH TPAHCIIOPTHOIO
3ac00y 3 TIIPOKEPOBAHOIO TPAHCMICIELO.

TeopeTH4Hi 10CTiKEHHS IPOLIECY PO3TOHY
MAaIIHHO-TPAKTOPHOI'0 aprerary

TpaHcMicis 3 HepeMUKaHHSM IIiJi HaBaHTa-
JKEHHSIM € CTYIIHYaCTOI TPaHCMICi€lo, y SAKiH
MepEeMUKaHHS Tiepeay 3AiHCHIOEThCS 0e3 Mmore-
PEIHBOrO 3HATTS HABAaHTAKEHHS 3 JIBUTYHA BHY-
TPIIIHBOrO 3ropsHHs. Ll TpaHcMicis Xapakre-
pHU3Y€EThCS THM, IO B MPOLECI MEPEeMHKAHHS
nepeaay BiACYTHIH pO3PHB MOTOKY MOTYXKHOCTI,
SIKUI HAJAXOIUTh BiJ ABUT'YHA J0 BEAYYHMX KOJIC
TpakTopa, ab0 CKOpOYCHa TPHUBAIICTh PO3PUBY
MMOTOKY IIOTY>KHOCTI B KiJIbKa pa3iB MOPIBHAHO 3

— 3 peminnum BapiatopoM (New Holland); r — rigpoo6’eMHoO-

MEepeMUKAaHHIM Ha 3BHYaiiHiM TpaHcMicii. [le-
peMHMKaHHS 3 OJHIET Mmepenayi Ha IHINY 3Jikc-
HIOETBCS 32 JIOMOMOr00 (PPUKIIHHUX €IEMEHTIB
(puc. 2) Oe3 BUMUKAHHS TOJIOBHOT My(TH 34Yer-
JICHHsI, THM CaMHM YCYBarOuUu HEOOXIAHICTb BHU-
PIBHIOBAHHS OKPY)KHUX HIBHIKOCTECH CIIOTyYe-
HUX 3y04YacTHX KOJIiC.

Puc. 2. 3D-300pakeHHs (PPUKIIIHHOTO eIeMEHTa
(rigpomiaTUCKHOI My TH)

VY mpotieci AOCTIHKEHHS AMHAMIYHOTO HaBa-
HTaXXCHHS Ha €JICMEHTH MEXaHIYHOI TpaHCMICil,
y SKif TepeMUKaHHsS Iiepenad 3aiHCHIOEThCS
rizpokepoBanuMu  QPUKIIHHUMU My Tamuy,
aKTyaJbHO PO3IIISAAATH MPOLEC PO3TOHY KOJic-
HOTO TPaKTOpa MiJ YaC BUKOHAHHS TPAHCIIOPT-
HOI po0OTH.
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Puc. 3. ExBiBajieHTHa cXeMa TPaHCMICIi KOJIICHOTO TpaKTopa

KputepissMu OIIHKM PO3TiHHUX SKOCTEH Ta-
KOT'0 TPaHCIIOPTHOTO 3aC00y y MPOIIECi CHUIIOBO-
ro TepeMUKaHHs Tiepenad AOIUTBHO MPUAHATH
MOKa3HUKH pPOOOTH OyKCyBaHHS (QPHUKIIHHAX
€JIEMEHTIB 1 JUHAMIYHE HaBaHTAKEHHS.

Jnst popMyBaHHS MaTeMaTUIHOI MOJIENI JI0-
CI/DKYBaHUH 00’€KT TMPENCTAaBICHO y BT
0araToMacoBOi JMHAMIYHOI cHCTeMHU (pHUC. 3)
[12]. 3oBHilHE 30ypeHHS NPUHHATO HETiHIiH-
HUM [14-15], a omip pyxy — HNpOMOPIIIHO KBa-

Jop Qo + by Py, +

1 -] -1
J7p Qg + by -7, =—M ¢y,

ne J,, — MOMEHT iHepllii eieMeHTa CUIIOBOI Ie-
pemaui; M,, M, M,, Mq)] s

BIJIMIOBIIHO JBUTYHA, TEPTS I'OJIOBHOI My(pTH Ta

M ., — MOMeHTH

Qi tby, @, =M, —My;

Csle (@ — Qg) +
+Csq - (02 — 05 ) +
+Cag (P2 — 05 ) +
+Cse (92 —96")

paTy IBUAKOCTI pyXy TPaHCIOPTHOTO 3aco0y.
3miHa GopM BMUKaHHS QPUKIIHHEX My(]T BU-
3HAYCHO EKCIIOHEHTaMH, a CTalli yacy 3aJaloTh
TEMIT YBIMKHEHHS. Y MpoIieci po3roHy HeoOXif-
HO BpPaxoBYBaTH OYKCYBaHHSI KOJNICHOTO TpaK-
TOpa, a TAKOXK 3AJICKHICTh 3UCTUICHHS BEAYYHX
KOJTiC BiJl OyKCyBaHHS.

JluHamiuHU# 00’€KT OMHMCAHO TAKOK CHUCTE-
Moto audepeHIitHIX PIBHIHD

Jip O by Oy + Ciy (@1 — 02,) =My
oo Pra + by 02y = Cio (@, =05, ) =—M ;3

=M,; (D

1T

Jo @5 +bg @ = Cs (@2, = 96) + Coy - (05 = 97,) = 0;
J7Ia 'qb;a +b7a 'qb;a _Cg7 (qoé _Q;a)z_Mgp];

¢dpukniiHoi MyQTH KOpOOKM Tepenmad, 34erl-
JICHHSI PYIIIisi TPAKTOpa 3 IPYHTOM Ta CHJI OIOpY
pyxy; by — KoedillieHT 3aTyXaHHs y BiIIOBiI-
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Hill mMaci j; C; — HKOPCTKICTb NPYKHOIO eneme-
HTa CUJIOBOI mepenaui TpakTopa; Cg, — kopcT-
KiCTh IIMHU; (@ ; — KYT 3aKpy4qyBaHH:L.

Jlyis BUpIleHHsT cucTeMH piBHSAHB (1) HeoO-
XiTHO OOYUCIUTH KPYTHI MOMEHTH CIEMEHTIB
cunoBoi nepenaui. KpyTHuil MOMEHT IBHUTyHa
PO3PaxOBYETHCS TAKUM PiBHSHHSIM:

M,=A4-B-¢,, )

ne A, B — crani koedilieHTH, SKi 3a1eKaTh Bij
MapaMeTpiB JBUT'YHA Ta OOPaHOIO IIBUIKICHOIO
Jiarna3oHy.

KpyrHuii MOMEHT T0OJ1I0BHOT My(TH 34eTIIeHHS

t

l—e | 3)

T™
l—e 2 |. 4)

3a yMOBH YBIMKHEHHS JABOX (PPHUKIIHHNX
MydT

e B s

MoMeHT 34eruIeHHs PyIis TpakTopa 3 IPyH-
TOM OIUCYETHCS TAKKM PIBHSAHHSIM:

2
K(H+K1%¢%a+R‘.id;%a)
¢ iTp ITp

M, =GRmx| | _¢ % ,(6)

o1
Irp

ne G — Bara TpakTtopa; R — pajiyc Beaydux

Koimic; ¢, — MakCUMaJbHUH KoedillieHT 3uen-

JIeHHS pyIlis Tpakropa 3 rpyHtom; K, K, B —
Koe(ili€HTH anpoKCUMaIlii KpUBUX OYKCYBaHHS
pyllis Ta omopy pyxy; O, — IHOKa3HUK, SKHIi
XapaKTepu3ye HapOIlyBaHHS 3YETUICHHS PYILis 3

IPYHTOM.
MoMmeHT cuil onmopy pyxy 3HaxoIsAThCs 3 Ta-

KOT 3aJIEKHOCTI:

R?
i

— | P+ R+K 505 |, (7)
“lrp Itp

M =

ae P, — cuna onopy pyxy KOJICHOrO TpakTopa.

ITopanpie AOCHIKEHHS IMHAMIYHOI 3aBaH-
Ta)XCHOCT1 Ha €JIEMEHTH TPAHCMICIi MPOBOMIIHN-
Csl MiJ 4ac MOJEIIOBAHHS MPOIECY PO3TOHY KO-
JicHoro Ttpakropa 3 mnpuuenom 3-IITC-12 Ha
TPaHCIIOPTHOMY Jiaria3oHi poOoTH.

Mowmentn M, 1a M,, sKi nepegaroThes Tifd-

POIIATHCKHUMH MY(TaMH MEPIIOro Ta JPYroro
CTYIICHSI, 3HAXOJATHCS 3 BUPA3iB

Mleo'il_Mz'l._; ®)
2

M, =12 P 0 ©)
L-pth D,

e p, Ta p, — THUCK y OycTepax TiIpOmiATHCK-
HUX MYQT MEPIIOTo Ta APYTOro CTYICHS.
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Puc. 3. I'padik mporecy nepeMHKaHHs Tiepenad
y XOJli PO3TOHY: ®, — KyTOBa IIBUJKICTb Be-
AeHoro Bainy Mmydtu 1; ®,, — KyToBa IIBHJI-
KiCTh BeJIEHOro Baja My(tu 2

PobGoTy OykcyBaHHS, SIKy 3AIHCHIOE KOXKHA
My(dTa, BU3HAYAEMO 32 3AICKHICTIO

|
Li=K[M | 2o ld:  (10)
0

b
b
L=K M, | 22—y |d. (1)
0

L

[HTepBamy 0OYMCITIOEMO TPUOIU3HO 3 BHKO-
PUCTaHHSIM BUpa3y

0,5-M, (o, —0g), +

L=]40,5-M, (o, =0 ), +...
+0,5-M, - (0, —0g),

At, (12)

ne (o, —og) — BiIHOCHE OYKCyBaHHS IMCKIB
My(dTH; Af — KpOK KBaHTYBaHHS (Ha JUISHIIL @ —
n OyKCyBaHHSI My(QTH).
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Ha puc. 4 HaBeneHo 3a1eKHOCTI poOOTH OY-
KCYBaHHS BiJ| 4acy BMHKaHHS My(]T, sKi moOy-
JIOBAHO 32 PO3PaxXyHKOBHMH JIaHUMH. SIK BUJTHO,
M| 4ac PO3roHYy KOJICHOrO TpakTopa 3 IpHue-
oM 3a cxemamu ['TI-1 + I'TI-2 ta I'JI + I'TI-1 B
JiarasoHi  peajbHO ~ HAsBHUX  3HAYCHb
t=0,7+1,3 ¢ poboru OykcyBaHHS OJNM3BKI 3a
CBOIMHM 3HaueHHsSMHU. Po3riH Ha TonoBHIN abo
TiIpomiaTHCKHIE  My(dTax XapakTepH3yeThCs
MPUOIU3HO OHAKOBOK POOOTOI OYKCYBaHHS,
ska OUThII HDK y/ABiUi mepeBHIye podbory Oyk-
CYBaHHS KOXHOI 3 JIBOX CHUTBHO YBIMKHEHHX
my¢r ['TI-1 ta I'TI-2.

L, xerm
2
12000
1\
8000 i
/
4 / 3
4000 =
0 0,4 0,8 1,2 1,6 2 t,c

Puc. 4. 3anexnicts poboTu OykcyBaHHS Bill 4ya-
Cy YBIMKHEHHS B IIPOIlECi pO3roHy Ha Myd-
tax: 1 — I'JI; 2 = T'TI-1; 3 — T'JI + I'TI-1; 4 —
I'TI-1 +TTI-2

S
3,8
1 -
N 4| 3

5 L

—
22

0 0,4 0,8 1,2 1,6 2 t,c

Puc. 5. 3anexHnicth koedilieHTa AMHAMIYHOCTI
Bil Yacy B IIpOIECi PO3roOHy Ha MydTax:
1-TJ; 2-TII-1; 3 - TJ + I'TI-1; 4 —TTI-1
+ I'TI-2

VY mnporeci posrony 3a cxemoro I'JI + I'TI-1
3HAa4YHY TEPEHIKOy MpecTaBisie 3a0e3neueHHs
HEOOX1THOT CHHXPOHI3aIlll CHpalfOBaHHS ITHEB-
MaTHYHOTO TPUBOJMY YIPAaBIiHHSA TOJOBHOI MY-
GTH Ta TiAPaBIIYHOTO NPUBOLY (QPHUKIIIIHOT
My(hTH KOpOoOKHM mepeMuKaHHs nepenad. ¥ mbo-
My pasi cxema I'TI-1 + I'TI-2 3a6e3neuye 3py4re
VIpaBIiHHS PO3TOHOM MAIIMHHO-TPAKTOPHOTO

arperary, He BUKJIMKAIOUH TEPENIKO]] y TiIpaB-
JIYHIA CUCTEMI1 TPAHCMICII.

Ha puc. 5 HaBeneHo 3aJIeKHICTh AMHAMIYHUX
HaBaHTaXEHb O Ha BXOJI B KOPOOKY Tepemu-
KaHHs Tiepeqad BiJ yacy yBIMKHEHHS (pUKIIiii-
HuX My(dr. [MHamMiuHi HaBaHTa)XCHHS BU3HAya-
I0TBCS 32 PIBHSHHSAM

Mmax (t)
M

HOM

5= , (13)

ne M, — HOMiHallbHI 00EPTH JIBUI'YHA BHYT-

PILIHBOTO 3rOPSTHHSL.

OIiHIOIYM 3aJIGKHOCTI 3 pUC. 5, BUAHO, IO
3a ymoBH kKoMOinaii I'TI-1 + T'TI-2 crmocrepira-
€THCSl HalIMEHIIMWI Jiana30H 3MIHU 3HA4YE€Hb JU-
HaMIYHUX HABaHTAKEHB.

BuchHoeku

HaBeneno maremaTn4yHy MOJIENb MPOIECY
PO3rOHY KOJIICHOTO MAaIlMHHO-TPaKTOPHOTO ar-
perary mij 4ac BUKOHaHHS TPAHCIIOPTHOI pobo-
TH, Y SIKii 3aIIPOIIOHOBAHO aHANI3 JOCIHIIKECHHS
MPOBOJIMTH 3a JOTIOMOTOI0 KPUTEPII0 PO3TIHHUX
SIKOCTEH TPaHCIIOPTHOTO 3ac00y 3 TPAHCMICIETO,
J¢ TIEpEMHUKaHHS Iepenay 3IiHCHIOEThCS TIix
HABaHTa)XEHHSM 3aBJISIKH TiPOKEPOBAaHUM (PpH-
KIiHHUM MydTam.

JlocmipKeHHs TIoKa3aiu, II0:

1) po3riH Ha ronoBHIH ab0 TiIPOMIATHCKHIN
My(dTax XapaKTepH3yeThCs MPUOIU3HO OIHAKO-
BOIO pOOOTOIO OYKCYBaHHS;

2) pO3riH Ha TOJIOBHIMA Ta TiAPOMINTHCKHIN
My(dTax, a TakoX Ha JBOX TiJpPOMiATHCKHUX
My(dTax CyMDKHUX Tepenad, XapaKTeph3yeThCs
Makie MOJBIHHUM 3HUYKEHHSIM POOOTH OYKCY-
BaHHS KOXKHOT 3 My(T Ha BiIMIHHO 3 PO3rOHOM
TUTBKH Ha TOJOBHINA ab0 TiAPOMIATHCKHUX MYy(d-
Tax;

3) po3riH Ha TOJOBHIH Ta TiAPOMIATHUCKHIN
My(dTax morpedye BHCOKOTO CTYIEHSI CHHXPOHI-
3allii X yInpaBIiHHS;

4) HalOLIBII MEPCIEKTUBHUM € crocid po3-
TOHY Ha JIBOX TiIPOMIATUCKHUX My(Tax MepIio-
ro Ta JPYroro CTyMeHs KOpOOKH IepeMHUKaHHS
nepenay 3 aBTOMATHYHUM BiJKITIOYEHHSIM MYQ]-
TH JIPYTOTO CTYIECHS 3a 3aJJaHUM THCKOM Tijpa-
BJIIYHOI CHCTEMH YIPaBJIiHHSI, IO JO3BOJISE ITi-
JBUIIMTHA HAJIAHICTh €IEMEHTIB TPaHCMIcii Ta
CIIPOCTHTH 11 KOHCTPYKIIIIO.
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Research of acceleration machine-tractor unit
with hydrocontrolled transmission when perform-
ing transport work

Abstract. Nowadays, in the process of selecting
modern agricultural machinery, there is a problem to
choose the necessary power-unit. An overview of
different types of transmissions used in the designing
of a modern wheeled tractor is presented. Stepped
mechanical transmissions (with gear shifiing by mov-
ing gears, stepped synchronized, with gear shifting
under pressure of hydraulic friction clutches) and
stepless mechanical transmissions (hydromechanical,
hydraulic-mechanical, electromechanical and a
transmission device comprising a variator) are pre-
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sented. The advantages and disadvantages of using
certain types of transmissions are emphasized. It has
been established that the most rational type of trans-
mission is mechanical with gear shifting with the
help of hydraulic friction clutches. It is caused by the
convenience of an operator-driver’s work and con-
struction safety demands are met. The goal of the
work is tuning of the mathematical apparatus to de-
termining the dynamic load in a transmission, in
which gear shifting is carried out by the hydraulic
friction clutches, due to study of the transition pro-
cess of achieving working speed of the machine-
tractor unit during performing the transport work.

In solving the set goal, a methodology that pro-
vided the creation of a mathematical apparatus
based on theoretical study of a multivariate dynamic
system was used. The developed mathematical model
considers the external perturbation of the road sur-
face, and also the exponential form of change is used
in modeling of control systems with the help of hy-
draulic friction clutches As a result, a mathematical
model of the acceleration process of a wheeled ma-
chine-tractor unit during transport work is obtained,
with the help of which it is possible to evaluate the
criteria of acceleration qualities of a vehicle with a
transmission, in which gear shifting is carried out
under load due to the hydraulic friction clutch. The
originality novelty is to obtain further development of
the mathematical model of a machine-tractor unit
with a transmission, in which gear shifting takes
place with the help of hydraulic friction clutches in
the process of achieving the working speed. The
practical value of the work is in the recommenda-

tions on the use of one or another combination of
engaging of friction clutches. The given recommen-
dations are based on the analysis of acceleration
characteristics, namely the work of hitching and the
dynamic load index on the input elements of the
gearbox.

Key words: wheeled tractor, transport operation,
friction clutch, mathematical model, acceleration.
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