In age over 60 years inepesocranax Of this type of the forest the percent of parttipn of
characteristic climatic admixture (oak ordinary)darsecond-rate arboreal breeds diminishes
substantially. It is set that in fresh and moisk sabors the derivatives akpesocranu in the age-
related groups 0-30 years occupy over 85 %, wisdifiess to insufficient attention during creatioh o
the forest planting, to the maintainance and prdiogein oak ordinary in their composition. The
features of correlation of native and derivativegepeBocranis are analysed in the conditions of fresh
and moist oak subor. Researches allowed to matkhbagresence of far of derivativesm@pesocra-

HiB in moist and fresh subors is instrumental in dishimg to the percent of the use 1wfiionoriu-
noro potential of information afiicopocnuaaux terms. Under age 36+ years the percent of the use of
tunojorigaoro potential of moist oak subor hesitates withinltiets of 46-47 %, and fresh oak subor
— 71-72 %. Comparison of separate fixings the pncdexes ofiepeBocranis of analysable types of
the forest is conducted. The considerable slumipa&ase is marked by us in age 31-60 specifies on
that exactly in this period used to examinationdetk-house of surplus intensity and it entailed
substantial enough oscillation of index of increakecosts to mark that the same practice of
leadthrough ofiornmamosux deck-houses, but some less intensity characteastl for pineries 41-60
years in the conditions of moist oak subors. Celgadirections in relation to forming of native ghily
productive and proofiepeBocraniB. During growing ofmicocranis in information micopocnuaaux
terms it is necessary from early age to spare derable attention to the maintainance and
introduction in the complement of pineries of oaklinary, and also expressly to adhere to the
requirements in relation to regularity, intensitdaguality of leadthrough gfornsmosux deck-houses.
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AHAJII3 TUHAMIMHUX HABAHTAZKEHbD ¥ TPAHCMICII
TPEJIOBAJIBHOI MAIIIMHU 11T YAC PYIIAHHA

[Tomano aHaii3 Ta pe3yabTaTu eKCIIEPUMEHTAIBHUX JOCIIPKEHb HAaBaHTAXKEHb, SIKi BAHUKAIOTh
B €JIEMEHTax TPAHCMICIi i 9ac pymIaHHs KOJIICHOI JIICOTPAHCTIOPTHOI MAIIIMHH.

Kiro4oBi ciioBa: 1uHaMiuHI HaBaHTAXXEHHS, TPAHCMICIs, TPENOBaJIbHA MAIMHA, KPYTHUH MO-
MEHT, TATOBE 3YCHILIS.

HaniifHicTh, JOBrOBIYHICTD 1 IPOJYKTUBHICTh POOOTH TPEIIOBAILHUX MalllvH, Oa-
3010 SIKMX € KOJIICHI MPOMMCIJIOBI TPAaKTOPH, 3HAYHOIO MIpOIO 3ajie’KaThb BiJ TATOBO-
34iMHUX BJIACTUBOCTEH. {1 BIaCTUBOCTI ICTOTHO 3ajieXkaTh Bij IapaMeTpiB ABUTYHA, CHU-
JIOBOI Mepenayi Ta 3arajlbHOr0 KOMIIOHYBaHHS MAIlIMHU, a JJIS iX OLIIHIOBAaHHS BUKOPHC-
TOBYIOTh HHM3KY TOKa3HHKIB [1-3]. Jlns BW3HAuEHHS TOJOBHUX IMOKA3HHUKIB TSITOBHX
BJIACTMBOCTEH, MiJTBEPIKEHHS aJE€KBAaTHOCTI pO3pO0JIEHOI MaTeMaTHYHOI MOJENl Ta
OTPUMaHHS BUXIJHUX 3HAYCHb (PI3WIHMX BEJIUYHH ]IS TSATOBOTO PO3paxyHKY | po3pa-
XYHKY KOJIUBaHb y TPAHCMICIi OyJI0 BUKOHAHO €KCTIEPUMEHTANIbH1 JOCIIIKEHHS.

Ix 3xificHIOBanM y BUPOOHMYMX yMOBAaX HAa TUIIOBHX TPEIIOBATBHUX BOJNOKAX.
O0’exTOM IOCHIKEHb ClyryBaja TpemoBanbHa mammua JIT-157. [lns npoBeaeHHs
BUIIPOOYBaHb OYyJI0 pO3pOOJIEHO 1 BCTAHOBJIEHO Ha JOCTIKYBaHIN MaIlIMHI KOMIUIEKT
BUMIPIOBAJILHOI amapaTtypu, CXeMy sIKOTo moaaHo Ha puc. 1.l 3amipy KpyTHUX MO-
MEHTIB JI0 TiBoce# kieinu apotsni TeHzopesuctopu 2 [IKb-30-400°. Micue onepaTtopa
1 peeCTpyBaJIbHY anapaTypy po3MillyBajid y KaOiH1 BOIIs.

HapaHTa)xeHICTh TpaHCMICIi KOJICHO1 JICOTPAHCIOPTHOI MAIllMHHU, BUXOASYH 13
MOCTaBIICHUX 3a/1a4 €KCIIEPUMEHTY, BU3HAUAIM 32 XapaKTepHUX /IS 3BUYAMHUX yMOB
eKCIUTyaTallli BUJIIB HaBaHTaKEHb. IUIABHE PYIIAHHS O€3 BaHTaXy; pi3Ke pyllaHHS 0e3
BaHTaXYy; PYIIaHHA 3 TMAYKOK JEpeBUHU 00 eMoM 2,8 M3, 3,65M3 145 M3; yCTajeHUu
PyX 3 MadKkoio jepeBuHr 06’ emMoMm 4,5 M°. B peaqbHHX yMOBaX POGOTH PyIIAHHS Tpe-
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JIOBAJIbHOI MAlIMHU MEPEBAXKHO MOYMHAETHCA 3 MEpIIOoi nepeaavi i TIIbKU B OKPEMUX
BUIAJIKaX PyX NOYMHAIOTH 3 BUIUX mnepenad. [lin yac ekcrnepuMeHTaIbHUX JOCIi-
JUKEHHB, pYIIaHHS 31HCHIOBAIOCA Ha BCIX YOTUPHOX Iepeaadax APyroro Jaiarna3oHy.
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Puc. 1. baok-cxema Kkomniaekmy eumipio-
eanvHoi anapamypu 0na 30iliCHEHHA M-
206UX 6UNPOOYBAHL JIICOMPAHCHOPHHUX
mawun. 6K — 6nox sorcuenenus bBII-T;
11V][ i [1YO —nynomu ynpaeninHs 8iono-
8i0HO Oasauamu i ocyunozpagom; [0 —
odasau yucaa obepmis “ n’ amozo” Koseca,
HYOIIIL, JHOII, 40311 i J9O3JI —
oasaui wucia obepmis 8ionoGiOHO nepeo-
Hb020 NPAaeoz2o i 1i6020 Mma 3a0HbO20O NpPa-
6020 i nieoeo kogic, TPIl i TP3 —men3o0a-
8ayi 8I0N0BIOHO HA NepeOHill Nisill i 3a0HIl
npasitl nigocsax mawunu; M4-62 —eooun-
Hux;, C311i C33 — cmpymo3nimanbHuku
8ION0BIOHO HA NepedHixX i 3a0HIX KoJlecax;,
K12-22 —cgimnonpomenesuii ocyunozpad;
J[B — dioonuii sunpsmuux; TI'—maxoecene-

pamop

[Ticast onpairoBaHHS pe3yNbTaTiB JOCTIKEHb, OTPUMAHO 3HAYCHHS MaKCUMallb-
HUX KPYTHMX MOMEHTIB Ha MiBOCAX nepennsoro M,, 1 3agaporo M,, Benydux MOCTIB
TpemtoBanbHOT MammHK JIT-157 1 moOymnoBaHo iXHI 3aJ€XKHOCTI Bl 00’ €My TpeIbOBa-
HOTO MAaKeTy JCPEBUHHU IiJ] Yac pymanas Mamuau (puc. 2). OCKUTbKY YacTHHA BJIACHOT
Baru MammHu (0e3 BaHTaxy), IO MPUMAAE HA TIEPEIHINA MICT, CTAHOBUTH OJIM3bKO 54
%, TO MOMEHT 3YETUICHHS IEPETHIX KOJIC 3 TPYHTOM € O1IBIIHM.
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Puc. 2.3anesxscnicmes makcumaibHuUX KpymHux MOMeHnié Ha nieocsax nepeonvozo (a)
i 3a01b020 (0) 6edyuux mocmis nio uac pywanns mpeniosanvhoi mawunu JIT-157
6i0 00’ emy nakemy Q mpenvosanoi depesunu.
1, 2, 3i 4 —pyx sionosiono na 1-i, 2+, 3 i 4-i nepedauax
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Tomy 1 3Ha4YEHHS KPYTHUX MOMEHTIB Ha IMEPEeHIX MIBOCIX IMiJl Yac TUIABHOTO py-
maHHs € Tpoxu OubiuMu. [lix yac pBydKOro pyiiaHHs MalllMHUA AWHAMi4HI HaBaHTa-
’KEHHS B TPAHCMICIi 3pOCTaIOTh 1 IEPEBUIIYIOTh PEXKUM IUIaBHOTO pymaHHs y 1,5-2,3pa-
3a. AHaJi3 IMOKa3HUKIB JUHAMIYHOTO HaBaHTaxxeHHs Mammuu JIT-157 (puc. 2) mokasye,
IO MiA yac i pymaHHs 3 MaKeTOM JEPEeBUHU 3HAUYEHHS KPYTHHUX MOMEHTIB Ha IMIBOCAX
3agHbporo Mocta B 1,1-1,4paza Ouiblii, HXK HAa MIBOCIX MEPEIHBOr0. 30UIbLICHHS KPYT-
HUX MOMEHTIB Ha MIBOCSAX 33JHHOTO MOCTa 3yMOBJIEHE JOBAHTA)XEHHSM HOTr0 YaCTHHOIO
Baru TPEIbOBAHOTO MaKeTy JAepeBUHU. OKPIM L[HOTO, MAKET AEPEBUHU 301JIbIITYE MOMEH-
TU 1HEpPIli MOCTyMaJbHUX Mac, IO 3YMOBIIIO€ 3POCTaHHSA JAMHAMIYHUX HABAaHTAXKEHb Y
TpaHcMicii. 30UTbIIIEHHS 34IMMHOT Bar MAIllMHU MTO3UTUBHO BIUIMBA€E HA 37aTHICThH peajli-
3yBaTH 3HAYHI KPYTHI MOMEHTH Ha Kojecax. OJHaK MaKCUMalbHUN KPYTHHUH MOMEHT,
KU MOXKE TepeIaTH KOJIecO, OOMEKY€EThCSI MOMEHTOM 3UEIUICHHS KOJIIC 3 OTIOPHOIO T10-
BepxHeto [4]. BennunHa MakCMMalbHOTO KPYTHOTO MOMEHTY BH3HAYA€ThCS MOYATKOM
poOyKCOBYBaHHS KoJieca. ToMy il yac pyIIaHHsS MAllWHU 3 TAKETOM JIePEBUHH, BHACITI-
JIOK 301JIbIIIEHHS 34IITHOT Baru, 3pOCTa€ 1 KPyTHUM MOMEHT Ha MiBOCsAX. OCKUIBKH BIJICTaHb
TpemntoBaHHs iepeBuHU niepeBakHo He nepeBulrye 300-350M, To mporiec pyxy TpeiroBa-
JBHUX MalIHMH 3[1HCHIOETHCA 3a3BHUall Ha MEPEX1THUX PEXUMaX 1 TIIIbKH OKPEMUMH 1S~
HKaMH I[UIAXY MAallliHA PyXae€ThCsl B YCTAJICHOMY PEXHMi. 3aBISKU AOCIIIKEHHSIM MU
3’sICyBaJI, 1110 3HAUYEHHS MaKCHUMaJIbHUX KPYTHUX MOMEHTIB MiJ] 4ac PyIIaHHS MAlllMHU B
1,3-2,2pa3a nepeBullyroTh MaKCHUMailbHI 3HAUEHHS 32 11 yCTaICHOTO PyXY.

Ha puc. 3 momano 3aneKHOCTI MakCUMaJIbHUX KPYTHHX MOMEHTIB Ha MIBOCSAX
TpemoBanbHO1 MamuHu JIT-157 ig yac pymianHs Ha pi3HUX Mepeadax 3 MakeToM Je-
peBUHU. SIK BUIHO, TIPOIEC PYIIAHHS MAIIMHU 3 MICIs, TPUBAJICTh SKOTO CTAHOBHUTH S-
7 ¢, € crienuiYHUM. KPYTHHH MOMEHT Ha IMBOCSX Ma€ JiBa MaKCHMaJjbHi (I1iKOBi) 3Ha-
yeHHs. [lepmmii ik KpUBOT MOMEHTY BiAMOBIIa€ MPOIIECOBI PYIIAHHS MAIIUHU, & JPY-
THI — TIOYaTKOBI pyXy IMaKeTa IEPEBUHH.
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Puc. 3.3anesxncnicmo MakcumanbHux KPymHUX MOMEHmMIie HA NiGOCAX
mpentosanvroi mawunu JIT-157 nio wac pywanns (Q = 4,51°):
a —Ha 1-i nepedaui, 6 —na 4-1i nepeoaui

AHaJI3y0un 3aJeXHOCTI, 0a4uMO, 110 MPOIeC PYIIaHHS Ha MepIIid mepeaadi €

3HAYHO JICTIIUM, HDK Ha yeTBepTii. Ile BimOyBaeThcst TOMy, IO MiJ Yac PYyIIaHHS Ha
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BUIINX Tepeadax 3aXOIUIIoBad 3 TAKETOM JCPEeBUHU Ha MOYATKY BIAXUIISETHCS 1y TH-
rOBif JMHB1 CTpUOKOMOM1I0HO HApPOCTA€E 3yCHJUISA 3a PAXyHOK 1HEPIIMHUX 3yCHIIb, SKi
BUHUKAIOTh BHACIIIOK PO3XUTYBaHHs BaHTaXy. KOoJIMBaHHS mMakeTa IepeBUHM 13 3aXOI-
JIOBAaYeM 3a TAKOTO PEKUMY PYLIAHHS COPUYUHSAETHCS 10 BUHUKHEHHS yIapHUX HaBaH-
Ta)XeHb B IIAPHIP1 3aXOIUIIOBAYa, 10 3yMOBIIOE 301IbIIEHHS TPUBAJIOCTI MPOIECY Iie-
PEXiTHOTO PEXHUMY 1 HABAaHTAXKEHOCT1 B €JIEMEHTaX TPAHCMICIi Ta TEXHOJIOTIYHOTO 00-
JanHaHHA. ToMy pyX TperoBajbHOI MAIIWH 13 MaKETOM JEPEBUHU JOLIIBHO MOYNHATH
3 HAWHIDKYUX Tepead pooovyoro niama3oHy AUTbHUKA 1 KOPOOKH mepenad.

BucHoBKHM.

1. 3aBasku TOCTIHKEHHSIM OTPUMAHO €KCIIEPUMEHTAIBHI JJaH1 PO HAaBaHTAXXEHHS JIeTajei TpaHC-
Micii 3a pI3HUX PEXHUMIB €KCIUTyaTallii, a TAKOK BUSBJICHO, 1110 Yepe3 KOHCTPYKLINHHI 0COOIMBOCTI Tpe-
JIOBAJIBHUX MAIIMH 1 YMOBH iX €KCIUTyaTallii po3Mo/Iijl IMHAMIYHOTO KPYTHOTO MOMEHTY € HEpiBHOMI-
PpHUIA: 3a/1H1 IBOCI MOXKYTh OyTH TiepeBaHTakeHi B 1,5-2,0pa3a nopiBHSAHO 3 nepeHiMu.

2. [lomani BUCHIIA €KCIIEPUMEHTAIBHUX JOCTIIPKeHh MOXHA Oyje BUKOPHUCTATH JUIsI BIOCKOHA-
JICHHS KOHCTPYKUIN TpaHCMICIH 1 3araJlbHOr0 KOMIIOHYBAaHHSI KOJIICHHMX TPENIOBAIbHUX MAIIWH, 110
crpusTUME 30UTBIICHHIO IXHBOT Ha{IHHOCTI Ta MPOXYKTHUBHOCTI.
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An experimental reseach and analysys of skidder dynamic loadsin transmission at
thetime of machine start

The article gives the results of experimental itigasions of wheel skidder loads appearing in
transmission’s elements at the time of wheel skiddarting. The reliability, longevity and skidding
capability of wheel skidder that basis on wheelstdal tractor depend to a great extent on theud-h
ing, road hold abilities. These abilities are sabsally connected with parameters of engine,
transmission and body layout machines; and a sefiesdices is used to evaluate the mentioned
parameters [1, 2, 3]. The experimental investigetiovere carried out for the determination the main
indices of tractive abilities, to confirm the adaqu of the developed mathematical model and to get
the reference physical values for traction caleoatand vibration analysis in transmission
mechanism. The investigations were conducted encaihditions on typical tralling drags. Skidddr-L
157 was an object of the investigations. The cootpbé measuring equipment was developed and
made on experimental machine for the tests realizalt’'s scheme was on fig.1. The operator sedt an
register equipment were placed in driver cabin.eAfanalyzing of the experimental results the
maximum values of torques at the half shafts afitfdriving axle and back driving axle were obtained
of skidder LT-157; and also their dependences on the size afhmsmat the time of machine start were
plotted (fig. 2). Since the part of machine deadlgded) weight falling on the front axle makes up
about 54 %, the adhesion moment of front whedmrger. So the values of torques at front half tshaf
at the time of gradual start are somewhat lardgerthe case of sudden start the dynamic loadseof th
transmission increase and are 1,5-2,3 times ldhgar in the smooth start conditions. The analy$es o
dynamic load indices of T-157 machine (fig. 2) shows that at the time ofttat with a timber bunch
the torque values at the half shafts of back ardeldl-1,4 times larger than at the half shaftgait
axle. The increase of torques at the half shaftsagk axle is caused by its additional charge with
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part of timber bunch weight. Besides, the timbemdbu increments the inertia moments of
reciprocating masses that cause the raising thandignloads of transmission. Fig. 3 represent the
dependences of maximum torque on half shafts wigekidder [T-157 during the start at different
gears with a timber bunch. It is obvious that the&chine start from rest, which continue 5-7 sec is
specific: the torque at semi axles has two maxinfpeak) values. The first peak of the torque curve
corresponds to the start process of the machieese¢bond peak shows the beginning of timber bunch
motion. Analyzing the existing dependences we cae that the start process at low gear is
considerably easier than the start at tHegdar. It can be explained in such a way: whertistaat
higher gears the gripping mechanism with a timherch at first deviates; and the tractive effortha
hauling cable grows in discrete steps (spasmogjcallthe expense of inertial efforts arising frtme
cargo loosening. The carried out investigationgvedid to obtain the experimental data concerning the
loadings in transmission elements at different i@pfibn conditions and showed that the design char-
acteristics of skidders and their application ctods call forth the no uniform torque is distrilmut:
back semi axles can be 1,5-2,0 times over ladero@pared with front semi axles. The given results
of the experimental investigations can be usedrfgroving of the transmission constructions and
general body layout of wheel skidders that wilisighe growth of their reliability and skiddingpaeility.
Keywords. dynamic loads, transmission, wheel skidder, tortyaetion effort.

YK 630.3.075 Inoe. T.3. Mamwxina — HIITY Ykpainu
TEXHOJIOI'IS PO3POBJISIHHS JIICOCIK Y I'TPCBKUX
PAMOHAX KAPIIAT

Po3po6eHO TEXHOIOTIYHI CXeMH OCBOEHHS JIICOCIK y TipChKuX paiionax Kapmar 3anexHo Bifg
penbedy MICIEBOCTI Ta THITY JIEPEBOCTaHY. 3alpOIOHOBAHO CYYacHY CHCTEMY MaIWH JJIsi po3po0-
JISTHHSI JIICOCIK Ta METOAM BUOOPY IXHIX MapamMeTpiB I 30€pe)KEHHS ICHYIOUUX €KOCHCTEM.

[Tix yac BuUOOpPyY crnoco6iB pyOaHb 1 TEXHOJOT1T pO3pOOISTHHSA JiCOCIK Tpeba Bpa-
XOBYBAaTH pelIbEQHO-TPYHTOBI YMOBH, €KCIIO3UIIIIO Ta KPYTU3HY CXUITY, TIOPOIY JIEPEB,
croci0 BITHOBJIEHHS HACAKEHB, 4 TAKOK 0arato KJIIMaTUYHUX YAHHUKIB.

VY ripchKkux yMOBaxX ONTHMAJIbHY CTPYKTYpPY HacaJXKeHb, Ka MOXKe 3a0e3meduyBa-
TH YTBOPEHHS CTIMKUX PI3HOBIKOBHX 1 33MIIIAHUX JEPEBOCTAHIB, CTBOPIOIOTH 3aBMSKU
IPYIIOBO-BUOIPKOBUM Ta JOBiIEHO-BHOipKoBUM pyOanusam [1, 2, 3. Bkaszani pybanus €
MPOTPECUBHUMH SK Yy JIICOBIJIBE/ICHHI, TaK 1 JIICOEKCILTyaTal[iItHOMY aCIIeKTi, ajJi¢ BOHU
MaloTh OOMEXEHE BHUKOPUCTaHHS y BUPOOHUIITBI Yepe3 BIACYTHICTh JOCKOHAIMX TEX-
HOJIOTIYHUX CX€M, SIKI MOXYTbh 3a0€3MeUnTH MEXaH130BaHe TPAaHCIOPTYBAHHS JEpPEBU-
HY. 3riIHO 3 YMHHUMM IpaBuiaaMu [4], y TipcbKux jicax 34iliCHIOIOTE IOCTYIIOBI 1 BUOI-
PKOBI pyOaHHS 1, IK BUHATOK, CYLIJIbHI caHiTapHi pyOanHsa. CyIinbHi pyOaHHsS IOmyc-
KalOTh TUIBKH B AYOOBHUX 1 M’ AKOJACPEBMHHMUX TIPCHKUX JIicaX 3 OOMEXKEHOK ILIOIICIO
gicocik. IToctymnosi 1 BuOipkoBi (B ABa i TpU NMpUOMH) — B OYKOBHX, 1yOOBO-OyKOBHX,
CMEPEKOBHX Ta IHITUX XBOMHUX HACAKEHHSX, TAKOXK 3 0OMEKEHOIO IUIOMICIO JTiCOCIK.

VY ripchbKux paiioHaxX TPaIUIIIOTHCS CXWJIH JAPYTrOTO, TPETHOTO a00 BUIIUX TOPSI-
KiB i gye pigko —npsami [5]. V Takux ymoBax Maii’ke HEMOKIMBO BUKOHATH BiJIBE/ICH-
Hs JIICOCIK JIOBI'OIO BICCIO B3/IOBXK ropu3oHTaml. [IpakTrka Ta BioMi JOCHIIKEHHS T0-
Ka3aJu, 10 3aroTiBIs JEPEBUHU, OYNHAIOYH 3 BEPXHBOI YACTHHH CXWIJIY TOB'S3aHa 3i
3HAUHMMH BUTPAaTaMH, a TAKOK MOIIKOMIKEHHIMU migpocty [6]. V pasi BinBenenns mis
pyOaHHS CIOYATKy HUKHBOT YACTHMHH CXUJTy YaCTKOBO YCYBA€EThCS Tporiec popmMyBaHHS
MOBEPXHEBOTO CTOKY 1 epo3ii. [ 3aemeBmanis podiT Ha BIABEACHHS JIICOCIK 3ampo-
MMOHOBAHO CIPSMYBATHU iX BIOMEPEK CXUITY, JOTPUMYIOUNCh TOPU3OHTAJEH, a TXHI Tpa-
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