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Panee 6vina obocnosana sadicnocms nposederus: OONOIHUMENbHBIX UCCAe008AHULL IHEP2OEMKOCIU NPOYeccd NONEPetHo20 NUNEHUs
opesecunbl YenHblMU NULAMU U NPEON0IHCeHA MEMOO0I02UYeCKAs OCHOBA NPOBEOEHUs IKCNEPUMEHMANLHBIX UCCIe008aHUL NO onpede-
JIeHUI0 OCHOBHOUL YOeNbHOU pabombl pe3anus npu NonepeyHoM nuienuu opesecutvl yenamu. B uacmmocmu, npednodicer adanmuposam-
HbILL HOO UCCIe008aHUE NPOYECCa NONEPEUHO20 NULeHUs Opegecutbl NOOX00, OCHOBAHHBIN HA NOJIOHCEHUSAX 00ujell NPUKIAOHON meopuu
U3MenbyeHUs Mamepuanos; NPOaHAIU3UPOBAHA BO3MOUCHOCHIb NPUMEHEHUS. OCHOBHBIX NOJOJICEHUL MEXAHUKU PA3PYUUEHUs. MAMEPUANo8
npu onpeoenenu YUCIeHHbIX 3HAYeHUll OCHOBHOU YOeNbHOU pabomel pe3anus npu NoNepeuHoM NUIeHUU OPeBecuHbl YenHblMU NUIAMU.
Kpome mozo, 6bina nokazana c6s3b ynpyeux nocmosHuuix opesecunivl (a umenno — Mooyis ynpyeocmu Opegectbl Npu CoCamuil none-
PEeK BONLOKOM) U YOELbHOU padombl pe3anuisi Npu NUAEHUU 8UJY THO20, YMO NPU UCCIEO08AHUY NPOYECCd NONEPEHHO20 NULeHUs. HeoOX0-
OUMO YUUMBIBANb COBMECMHOE BIUANHUE OMPUYAMENbHOL MeMnepamypbl U 61axiCHOCmu opesecutbvl Ha ee ceolicmea. Konuuecmso éna-
2u pacnpeoeneno no cmeony 0epesa HepasHOMepHO, NO IMOU NPUHUHE BeTUNUHA YOeTbHOU padombl pe3anus 6yoem nepemeHHou enu-
uunoU, 3a8ucaujell Om NONOJICEHUs NUTLHOU WUHBL 8 POpMUPYeMOM nponute. IMo, 8 c80I0 04epedsb, BHOCUM KOPPEKMUBbL 8 MEMOOUKY
pacuema nompebHoll Ha nunenue MOWHOCIU, a Makdice noKazamenell, MaxK Wiu uHaye cesA3aHHuIX ¢ Hell. B cmamve npednosicena mo-
denb 07151 onpeoenenus NPoU3800UMeNTbHOCIU YUCIMO20 NUTEHUs. NPU NONEPeuHOM NUNEHUU MeP3T0ll OPeBecUHbl Yensamu ¢ y4emom ne-
pemenHo2o xapakmepa pacnpeoeienus alcHoCmu no cmeony oepesa. I1o pezynbmamanm 6blnOIHEHHbIX UCCAEO08AHUL NOYYEHbl YHU-
eepcanviivie 3a6UCUMOCTIU OISl ONPedeNienUsl MaKCUManbiot (no mownocmu 0gueamens 6eH30MOMOPHOL NULLL) RPOUZEOOUMETLHOCIIL
YUCMO20 NUNEHUs, 8peMeHl (POPMUPOBAHUL NPONUILA U COBEPUIEHHOL pabOmMbl NPU NONEPeyHOM NuleHuu mep3nou opesecunvl. Ilpu
9MOM nepemeHHblll Xapakmep pacnpeoeneHuusl GlalcHOCmu no CIMeoy 0epeda yumeH npu nomMowju 8CHOMO2aMenbHOl IUHEUHOU PyHK-
yuu. Ilepcnexmugoii danvHelwux Uccie008anull AGNAemMcs uHmezpayus Noay4eHHulX pe3yibmamos 8 MemoouKy oyeHKu Kaiyecmed Jie-
CONONB3068AHUA C UCNOAL30BAHUEM YHUBEPCANbHO2O0 KPUMEPUS OYeHKU NO PAZHOCMU DHEP203ampam Ha NoxydeHue npooyKmos neco-
nOAL306anUs U UX dHep2oemKocmu (3a NOKA3amenb Kauecmed pacCMampueaemo2o npoyecca NpUHUMAemcst dHepeemudeckas d¢hgex-
IMUGHOCTb, NOAYYACMASL KAK PASHOCIb IHEP2OEMKOCHIU NPOOYKNOE IeCONOLb306AHUS UL 3AMPan Ha 6Ce a3bl UX NOJLYYEHUL).

KuroueBble cjioBa: TIONIEPCYHOC MUWICHUE, ITPOU3BOANUTCIBHOCTD YMCTOI'O MAJICHUA, MEP3JIast APCBECHUHA.
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Conducting some additional research in energy isitgrnof the cross-cutting process with gasolineirclsaws is of great impor-
tance and has already been the subject of our rekedethodological basis for experimental reseairttdetermining the basic per-
unit cutting work under cross-cutting with gasolicteain saws has been proposed. In particular, aoreach, adapted to the research
of the cross-cutting process and based on the gims of the theory of material breakage, has ldtered. Possibility of using some
basic provisions of material breakage mechanicsnwimading numerical value of the basic pre-unittg work under cross-cutting
with gasoline chain saws has been analyzed. Morgaveelation between wood elastic constants (meslaf wood elasticity under
compressing perpendicular the grain, specificaliy)d pre-unit cutting work under cross-cutting hae shown as a joint effect of
negative temperatures and wood moisture conterthwihimade on the wood properties when studyingrbes-cutting process should
necessarily be taken into consideration. The amotintoisture is distributed unequally along theettrunk that is why the quantity of
the pre-unit cutting work is variable dependingtbe chain guide position in the saw-cut which,amts, makes allowances in tech-
nique for calculating required cutting capacity aallithe data connected with the capacity. Thectatproposes the model for deter-
mining finish sawing productivity under cross-audtiof the frozen wood with gasoline chain sawsitidl taking into account a varia-
ble pattern of the moisture distribution along thee trunk. According to the results of the res@azonducted, some general dependen-
cies for determining maximum (which depends orcéipacity of a gasoline chain saw) productivityiofsh sawing, the saw-cut form-
ing time and the perfect work under cross-cuttihthe frozen wood have been received. A variahbieepaof the moisture distribution
along the tree trunk has been taken into accoutit thie help of the auxiliary linear function. A pnotial for further research is the
integration of the given results into the technigdiguality control of wood exploitation by usingngral evaluation criterion depend-
ing on the differences of energy demands to redbiv@roducts of wood exploitation and their eneirggnsity (power effectiveness,
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received as a difference between energy intensityeoproducts of wood exploitation and energy deiseor all the phases of receiv-
ing the products, has been taken as a quality patanof the process under research).

Keywor ds: cross-cutting, finish sawing productivity, frozenod.

Bgenenne. [lpn nccienoBanuy mporiecca IIONEPEeIHOro
IIWJICHUST HEOOXOMMO yUNTHIBAaTh COBMECTHOE BIIMSTHAE OT-
PHIIATEIBHON TEMITEpaTyphl M BIQKHOCTH JPEBECHHBI Ha €e
ceoiicrtBa [1]. KommdecTBo Biard pacrpesieliecHO 110 CTBOIY
JIepeBa HEPaBHOMEPHO, MO 3TOW NMPHYMHE BEIMYMHA Y/IEIb-
HOM paboThl pe3anusi OyJeT MepeMEHHONW BEIMYMHOM, 3aBH-
CSIIEH OT MOJIOKEHUS MMIBHON MIMHBI B ()OPMUPYEMOM TIPO-
e [2]. DTo B CBOKO 04epelb BHOCHT KOPPEKTHUBBI B METO-
JWMKy pacdera NMOTpeOHOW Ha IMJICHHWE MOILIHOCTH, a TaKKe
TIOKa3aTeseH, TaK WM NHAYE CBS3aHHbIX C HEH.

Ile.m,}o HaCTOHHIeﬁ CTaTbU SBJACTCA COCTABJICHHEC
MCTOAUKH OIIPEACIICHHUSA MAaKCUMaAJIbHO BO3MOXKHOU mpoun3s-
BOAUTCIBHOCTH YHUCTOI'O MWJICHUA IIPU IMOIICPEYHOM ITHUJIC-
HHUHN Mep3n0171 JAPEBCCUHBI C YYETOM HCPABHOMCPHOI'O pac-
MpEACIICHUS BJIAXKHOCTH IO CTBOJIY ACPCBA.

PesynbraTnl uccienoBanus. PacuerHas cxema pac-
CMaTpHBaeMOro Iporecca npejcrasieHa Ha puc. 1. Ilpu-
Me€M, 4TO MUIbHAS IIUHA NIEPEMEIIAETCS B INIOCKOCTH IPO-
[HJIA TI0 OCH X ¢ TIepeMeHHoi ckopocthio U (ckopocTs 11o-
[[a4n) TaK, 4To 0OCCIEUNBACTCS MAKCUMAIIBHOE MCIIOIb30-
BAHUE MOIIHOCTH JABMraTeisl MWibl. BiaxkHOCTH IpeBecu-
Hbl u3mensiercss or We (BraxHocts cepiueBusbl) m0 Wj
(BIAXKHOCTH 3a00JIOHHOM YACTH) 110 JIUHEHHOMY 3aKOHY.
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Puc. 1. Cxema K pacdeTy MOIIHOCTH ITPU MHJICHUN MEP3JIOH ape-
BeCHHBI: 1 —IIJIOCKOCTH Mporuiia; 2 —MuibHas M1Ha

Beicory npormuiia H Haiinem u3 cxemsl Ha puc. 1:

H:Y_(_Y):ZY:Z\/W, (1)

rae dc — muaMerp gepeBa B MecTe cpesa.

Panee GbUIO CIETaHO IPEINONI0KEHHE, YTO MTOIPABOY-
HBIH KOI(Q(UIUEHT Ay VIS yU4eTa COBMECTHOIO BIIHSIHHS
OTPHIATEILHON TEMIIEPATypPhI U BIAXKHOCTH Ha Y/CIBHYIO
paboTy pe3aHust Py [HJICHUH JAPEBECHHBI OLPEACISETCS B
obutem Buze o popmyre [1]:

ayt =8 + aW +a;WIT +aT 2
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HpI/IMeM JOMYIICHUEC, YTO BJIAXKHOCTb APCBCCHUHDBI U3~
MCHACTCA BIOJIb pa,HI/IaJII)HOﬁ ocH I 110 HHHeﬁHOMy 3aKOHY:

W =hy +byr, 3)

TIpUYICM:
1
We = EW3 ' (4)
rae bo, by, N —uucnorsie koadduirentsr; We — Bl1axHOCTh
cepauesunbl (I = 0), W3 — BaxxHOCTh 3a00JIOHHOM YacTu

(r =dd/2).
Torﬂa JJIA a\/\/T MOXKEM 3a1mcaTh.
ayr = A tAr, (5)
Tae:
A =TWea, +Tag +Weay +3 (6)
A=n EQTWﬁz —Ta\We +Wsa - 31Wc) (7)
1
A= a A (8)
c

3aKOHOMEPHOCTb U3MEHEHUS BIAKHOCTH JPEBECHHBI
T10 JUTMHE TUTOMIAIKM KOHTAKTa C MMIBHOH LENbIo HaliaeM
HOCIIe TIOACTaHOBKH B (hopmyity (5) BeIpaxkeHus! J1sl KOOp-
JIMHATHI I Yepe3 KOOPAWHATEI X, Y.

)

OO01ee BhIpaskeHUE JUIs YICIbHOW paboThl pe3aHus Mpu
nJIeHHU umeet Bux [3]:

k= ka8 (10)

rie Ko — ocHoBHast yiesnbHas paboTa pe3aHusi; 8 — monpa-
BOYHBIH KO3(Q(OHIMEHT Ha MOPOAY; &, — NONPaBOYHBIN KO-
2(¢GUIMEHT Ha 3aTYIUICHUE [ICITH.

OcHoBHas yjeibHas pabora pesanus Ko mipu morepeu-
HOM IIWJICHWHM JIPEBECHHBI IEIbI0 ompenensercs no ¢op-
myie [3]:

K = 26500
(Uz Eb)}é ’

rie Uz — rmogada Ha 3y0.
Dopmyra 11 Toa4ur Ha 3y0 Uy IMEET CIICAYFOIIHIA BUIT:

u, =t v
z =3

\%
rae t; —mar 3yobeB 1enu, V — CKOpOCTh pe3aHusl.

Jiist [ajbHEHIINX PacueToB HCIIONIb3yeM OCPEIHEHHOE

3HauYCHUE pabOThI Pe3aHHs C YUETOM IePEeMEHbI BIIa)KHOCTH
0 JUTHHE [UIOMIAJIKNA KOHTAKTa B 3aBUCHMOCTH OT ITOJIOKeE-
HUS ATBHOW IIHHBI IT0 OCH X, KOTOPOE OIPEICITUM CJie-
JIYIOIINM 00pa3oMm:

k= ka2,
2Y

(11)

12)

Y
[awrdy. (13)
-Y
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[Mocne unTerpupoBanus u3 popmyinsr (13) momyanm:

k = ko, [{Adcf +Ay), (14)
riae 0003HavYEHO:

_ 2 —m2

f:(l 2m) | 2ym-m- +1 +1’ (15)
16ym-m? | —2/m-m? +1
X

m=—-. 16
o (16)

C yuetom Beipakenus (8), 3anumiem Beipaxkenue (14)B
CIICTYIOIIEM BHJIC:

k= ko8, [inf + AO)

J1s onpeneneHus MTHOBEHHOIO 3HAUYEHHS CKOPOCTH
[OJja4u, MaKCHUMaJIbHO BO3MOXKHOI'O IPU 3aJaHHOW MOLI-
HoctH Jpuratens N, ucrions3yem BeipaxeHue [3]:

N
u=_tn_
kM
rae n — KIIJ] nepenaum or Banma aBuratenst K Beayllen
3BE3/I0YKE MIJIBHOTO armnapara, b — mupuna nponmia.
[peobpasyem dopmymny (18) ¢ yuerom ¢dopmyn (1),

(12), (15), (16)apu sTOM mepeiiieM K pa3sMEpPHOCTH MOIIL-
Hoctu [kBT], Torma ckopocTs mojayn paBHa:

17)

(18)

3.3
U = 8196010~ I GEN™

~. (19)
2% aVbZd2 (AT + Ay J tim-m? )2
BpeMa, 3arpan/IBaeMoe Ha nepeMemeHHe HI/IJ'IBHOﬁ

mHbl U3 Toukd X = 0 (M = 0) B Touky X = dc (M = 1) Haii-
JieM 1o popmyse:

1 3 3\/ 243
T = [2dm= 122010° MD: (20)
oY t;N"n
1 3 3
F :I(Alf +A0)2|Zﬁm—m2)4dm (21)
0

[IpousBogutenbHocTs umMcroro muwieHus Ilyy npen-
CTaBJsIET COOOI OTHOIICHHE IUIOMIAAN MTPONMIAa KO BpeMe-
HH, 3aTpPa4eHHOMY Ha ero (hOpMHUpPOBAHHUE, TOT/A:

_ ndé -5 |t;N°n’de

1
= 643700° | ———> .
aj avb® F
3aMKHYTOE BBIp@XEHHE Uil MHTerpana 1o (Gopmyie
(20) monyunth HEBO3MOXHO, OJIHAKO AMIMPOKCHMALHS pe-
3yJbTATOB YHCICHHOrO MHTErpHpoBaHus BbipaxeHus (20)
B JMana3oHe OTpularenbHoi Temneparypsl T or 0 no 30
C u BnaxuocTH 3a6010HHOI YacTu apesecunsr W; or 90
10 170 % 6 = 2,a, = 0,983, = 0,000852a, = 0,000205,
az = 0,0126)no3Bonuiaa MOAYYUTh CIEAYIOIIYI0 MPUOIH-
xeHnyio popmyny mist pynxuun F (RE = 0,997):

F = 0248+ 0,00017W, +0,000098V,T +0,0040T . (23)

My (22)

W3menenne 3Hauenust ¢ynkuun F - mpowmmroct-
pHUpOBaHO B BHze rpaduka Ha puc. 2.
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Puc. 2. BeniomorarenbHast GyHkims F i ydera BIUSHHS OTpH-
LATEIbHONU TEMIEPATyphl U BIaXKHOCTYU IIPU ONPEACICHUU IIPOU3-
BOJUTEIFHOCTH YHCTOTO IWICHHS W BPEMEHH (hOPMHUPOBAHHUS
[IPONMIIA [IPU IOIEPEYHOM MUICHUH MEP3JIOH IPEBECUHbL

PaGora, coepuieHHas npu (HOPMHPOBAHUH IPOIMIIA,
OIIPEIEIIUTCS TI0CIIEe TIEPEMHOKEHHSI MOIIHOCTH JABHUIaTEIs
MHJTBL HA BpeMs popMupoBaHus nponuina mo Gopmyse (19)
¢ yueroMm BoipaxkeHus (23).

3ak/04eHue

[To pe3ynpTaramM BBINOJIHEHHBIX HCCIEIOBAHUH ITOTY-
YEeHBbl YHUBEPCAJIbHbIE 3aBHCHMOCTH JUIS OIPEIeICHUs
MaKCUMaJbHOH (0 MOIIHOCTH ABUTATENsT GEH30MOTOPHOI
MHJIBI) TPOM3BOJUTEIBHOCTH YUCTOrO MUICHUSI U PaboThl,
BpeMeH! ()OPMHUPOBAHHMS IIPOITMIIA M COBEPIIEHHOH PabOTHI
IIPY TIOTIEPEYHOM IHJICHUH Mep3JI0i ApeBecuHsl. [1pu atom
y4YTEH NEepeMEHHbIH XapakTep pacrlpeeseHns] BIaKHOCTH
[0 CTBONY JepeBa. Bpewms, 3arpaunBaeMoe Ha NPOIWII,
onpenensiercss mo ¢popmyne (20), TPOU3BOTUTEIBHOCTD
YHUCTOro MmueHus — 1o ¢Gopmyne (22), BcoMmorarenabHast
GyHKIMS U1 ydeTa BIWSHUSL OTPULATENILHON TemIiepary-
PBI ¥ BIQKHOCTH JIPEBECHHBI PACCYMTBHIBACTCS 110 ypaBHE-
Huto (23).
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