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IIpoGnema co3maHusi JOJTOBEUYHBIX M HAJAEXKHBIX Y3JIOB TpeHHs M3 MoaM(pUIMpoBaHHOW IpeBecuHbl (M) no
HACTOSILEr0 BPEMEHH pellajach HKCICPUMEHTAIBHBIM MT0A00POM M CO3JaHUEM Pa3IHYHBIX KOHCTPYKTHBHBIX BapHaHTOB
OIIOP TPEHUsSI CKOJIbKeHHs. L{esieHanpaBiieHHOE e PeIeHUe 3TOM MPpoOIeMbl HEBO3MOXKHO 0€3 CO31aHUs M MCIOJIb30BAHUS
HaJISKHBIX, YIOOHBIX M NPOBEPEHHBIX METOAOB pacyera IOJIIUITHUKOB cKoibkeHus u3 JIM. Ilpu pemienun stoi 3amaun
CYIIECTBEHHOE 3HAYCHHE MMEET BOIIPOC 00 ONpENeNICHUH HAIPSHKEHHOTO COCTOSHHMS HMOALIMIHHMKOB CKOJIbXKeHHs nu3 JIM
OT BO3JCHCTBYS TMHAMUUECKUX HArpy30K M TEMIIEPaTyp, KOTOpPbIE ¥ ONPEACNISIOT pab0TOCIIOCOOHOCTh OIIOP CKOJIBKEHUSI.
HamnpspkeHHOCTB, XapakTepu3yomas paboTocriocoOHOCTh MOAIIMITHUKOB CKOIbXeHus n3 JIM, onpenensiercs: BEIMYHHON U
XapaKTepOM paclpeieleHUs] KaKk KOHTAKTHBIX, TaK U TeMIIepaTypHbIX HampsskeHUi. HepooleHka TemnepaTrypHbIX U Mexa-
HUYECKUX HaNpsDKEHUI MOXKET IPUBECTU KaK K HHTCHCUBHOMY U3HOCY, TaK U K pa3pyLICHUIO MOJIINITHUKOB CKOJIbKCHHUS.
J101roBe4HOCTh U U3HOCOCTOMKOCTH OIOP CKOJIBbKCHMS JIECHBIX MAIllUH IIPU Pa3IMUYHbIX AKCIIYaTallHOHHBIX PEKUMaxX 3a-
CIIY’)KHBAET IIIyOOKOI0 TEOPETHYECKOI0 UCCIeN0BaHUs U TpedyeT ocoboro noaxona u pemenus. [1oaToMmy 0CHOBHbIMH 3a/1a-
YaMU MCCIICIOBAHUS B JAHHOM CTaThe SIBUJIMCH BOIPOCH! TEOPETHUECKOTO U DKCIIEPUMEHTAIBHOTO OIpeiesieHHs] (PaKTOpOB,
BIIMSIIOIIUX Ha pab0TOCIIOCOOHOCTD Y3JI0B TPEHUs JIECHBIX MalIiH. Ocoboe BHUMaHUE yieseTcs pa3paboTKe Mpeu1oKeHui
U METOZIOB Ha UX OCHOBE II0 CHU)KEHUIO HANPSIKEHUHN B pe3ysbTaTe TEMIEPaTyPHbIX U JUHAMUYECKUX HArpy30K B OIOpax
CKOJIB)KEHHMSI JIECHBIX MalIMH. PacueTsl, npe/iyIoKeHHbIE B JAHHOW CTaThe, JIOJDKHBI OBITh YUTCHBI ITPU IPUHATHH KOHCTPYK-
TUBHBIX U TEXHOJOIMUYCCKUX PELICHUN U MEPOIPUATHH O yBEIUUYECHUIO JOJITOBEYHOCTH PACCMATPUBAECMBIX y3J10B TPEHUS
JIECHBIX MalllUH, KOTOpPble B pe3yibTaTe 3KCIUTyaTallud IOABEP’KEHbl MHTCHCUBHOM HArpy304HO-CKOPOCTHOI U TENIOBOM
JUHAMUKE TPEHUsL.

Kirouesble ciioBa: MOIUQUIMPOBAHHAS JPEBECUHA, HANIPSDKCHUE, TEMIIEpaTypa, IMHAMUYECKHAE Harpy3Ku

O HOPBI CKOJIbKEHUS JIECHBIX MAIIMH UMEIOT
CPaBHUTEIBLHO HHU3KYI0 paboToCcmocoo-
HOCTb U3-3a pabOThI, Kak MpaBUilo, B adpa3us-
HBIX (3albUIEHHBIX) M arpecCHUBHBIX Cpenax,
a TaK)Ke B yCJIOBHUSAX HEIOCTATOYHOM CMa3KHu.
3aMeHa K€ OINOp CKOJIbXEeHUs (MOAIIMITHUKOB
CKOJIBYKEHUs) U3 LIBETHBIX METAJIJIOB, B HEKO-
TOPBIX y3JIaX JIECHBIX MalllMH, Ha IPECCOBaH-
HOM JIpeBeCHHE MPHU OJTHOBPEMEHHOMN ee Ipo-
NUTKE AaHTUQPUKLUHUOHHBIMU MaTepuallaMu
II03BOJISIET IOBBICUTH JIOJITOBEYHOCTH Y3JIOB
TpeHus JecHbIX MamuH B 2-3 pasza. B 'OCTe
JAHHBI KOHCTPYKLMOHHBIM Marepuan u3
IIPECCOBAHHOM JIPEBECHHBI MTOJIYy4HJI Ha3BaHUE
MoaudunuposanHoi apesecunsl (IAM). Ilpu
TOM CJeAyeT OTMETHTh, YTO IpPH HCIMOIb-
30BaHuu JIM wu3HammMBaHWE Bajga yMEHbIIA-
erca npuMepHo B 10 pa3, a pacxod IBETHBIX
METAJIJIOB 3aMEHsieTcsi 0ojee JeleBbIM BO-
300HOBJISIEMBIM TPUPOJHBIM MaTepUaoM —
npesecunoi [1, 3, 5].

Pacuer aHM30TPOINHOI OMOPHI CKOJIb-
JKeHusl (TOAIIMITHMKA CKOJbXeHus) u3z JAM
paccMOTpUM B LUIMHAPUYECKON CHUCTEME KO-
OpAMHAT 7, @, Z C YUYETOM aHU3O0TPOIHH JIpe-
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BecuHbl (pucyHok). IIpu sTom ochk Z coBMec-
THMa C OChIO MOJAIIMIHHUKA W AHU30TPOIIHH.
[TonepeyHoe cedeHHe, OTPAHUMYEHHOE [JIByMs
paguycamu 7, ¥ r,, Oyner obmagarb LMIMHI-
pUYECKOW AaHU30TPONUEH C TPaHCBEPCAIbHOU
M30TPOIUEN OTHOCUTEIBHO PAJHAIBHOTO Ha-
npaBieHus (pUCYHOK). [loAIIMMHHUK CKOJb-
)keHuss u3 JIM, 3amnpeccoBaHHBIA B KOpIIYC,
HaxXOJUTCs IOJ JEUCTBUEM BHYTPEHHEIO p H

Pucynokx. OOmmii BUA TOAIIMITHAKA
CKOJNIBKCHUS W3 MOTU(PHUIINPO-
BaHHOH JIPEBECHHBI

Fig. General view of the bearing from
modified wood
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BHEILHETO ¢ JABJICHMH, a TaKXe paguaJbHOTO
TEIJIOBOTO IOTOKA, OIPENEIAEMOro TeMIIEpa-
TypOH B 30HE TPEHHUs, KOTOpasi 3aBUCUT OT Bpe-
MEHHM T M OTHOCHTEILHOTO paauyca p = 7/ r,
To ectb 1T = #(p, T). Bas, npu onope Ha mon-
UIMITHUKY CKOJIB)KEHHUS, BpallaeTcsl C yIJI0BOM
CKOPOCTBIO ®.

IIpu paccMoTpeHuU NaHHOM 3a1a4y IIPU-
HUMAaeM, YTO BHYTPEHHEE JIaBJICHHE p, BHEIIHEE
JaBJIcHHE ¢ WU Temneparypa 1 HEe H3MEHSIOT-
cs MO JUIMHE noAamumnuuka [6, 7]. B atom ciy-
yae KOMIIOHEHTbI KacaTeJIbHbIX HaNpsKeHUH U
TAQHTE€HIMAJIBHOTO CMELIeHHUs oOpalarTcs B
HOJb, TO €CTh T, =1T_=T = 0, a KOMIOHCHTEI
PajMaibHOrO HAMPSKEHHS G, TAHTEHTAJILHOIO
HANPKCHUA G, M KOMIIOHEHT PajiajibHOro Ie-
pemenenust U He 3aBUCUT OT @, Z U ABJISIOTCS
¢dbyHK1MEH OT 7', T.

VYpaBHeHus: 00o0meHHOro 3akoHa ['yka
JUTS TIOAIIUITHUKOB CKOJbXeHusa u3z JAM c¢ 1nu-
JIMHJAPUYECKONW aHU30TPOINHMEN U TpaHCBEPCalb-
HOM HM30TPONMEN OTHOCUTEIIBHO PaJHaIbHOTO
HapaBJIeHUs NIPUMYT BUJ [2, 4]

=E Z—U—E o, Ts (1)

r

7—E(poc(pT , 2)

rae Er, Ew — moayiiu ynpyroctd M B pagnans-
HOM M TaHT€HIIMAJIbHOM HANpPaBICHUSX,
MllIa;

o, o, — k03 pHLMEeHT TemMmepaTypHOro pac-
HIUPEHHUS] B PaJUaIbHOM M TAHTEHIU-
aJbHOM HampasieHusx, 1/ °C.

HuddepenunanbHoe ypaBHEHUE, OIHU-
CHIBAIOLIEE HAIPSIKEHHOE COCTOSIHUE LIWJIMH-
pUYECKOrO TMOAIIMITHUKA CKOJbXeHus u3 M
IJIOTHOCTHIO P BPALIAIOLIErOcs Baja ¢ MOCTOSH-
HOW YITIOBOM CKOPOCTBIO (0, MOYXKHO 3aIlMCaTh B
Buze [1, 10]
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[ToncraBuB 3HAYCHUST KOMIIOHEHTOB pa-
JUATBLHOTO U TAHTCHITMATBHOTO HanpsykeHu (1)
u (2) B ypaBHeHue (3), onpenenum
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B ciydyae He3HaUUTENIBHON YIIIOBOM CKO-
POCTHU WJIM TIPU CTAaTUYECKUX pacueTax MOAIIMI-
HUKOB CKOJIbXeHUs 13 JIM, Korga MOXKHO HeE

YUUTBIBATh YIJIOBYIO CKOPOCTh, ypaBHeHus (12),
(13) u (14) mpeoOpazyroTcs U MPUMYT BUT
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®opmynsl (15), (16) u (17) nocne npe-
00pa3zoBaHus OyIyT aHAIOTHYHBI (hOpMYyJIaM IS
IJIOCKOTO HampsiKeHHOro cocrosiHus [1, 8, 9].

B pacuerax B ¢popmynax (9), (10) u (11)
MOXKET OBITh HCIOJb30BaHa J00as pacueTHas
TeMIepaTypHasi 3aBUCUMOCTb. Hampumep, mpu
CTallMOHAPHOM TEIJIOBOM PEKUME U TPAHUYHBIX
yclioBusiX 1-ro poga TemnepaTrypHoe oJie B oj-
[IMITHUKE CKOJbXeHUs u3 JIM MOKeT ObITh OTH-
cano popmyroit

T=t,+(t,—t)np/ Inp,. (18)
3aBHUCHUMOCTh MOAYMSl YOPYTrOCTH B pa-
JHATBHOM E ¥ TaHTCHIMATLHOM E(I> HarpasJie-
HUSIX OT TEMIIEPaTypbl MOXKET ObITh pacCUMTaHa
COITIACHO MpeIoKeHHBbIM ¢opmynam [1], Ha-

npuMep
E_ =245800 T3, (19)

IIpu ucnonp30BaHUM TAHHBIX o, = =44 .
10 (1/°C), o, =24 - 10° (1/°C); k=0, 67.

Pacuersi MOKa3bIBAIOT, YTO B MOALIMUII-
HUKaX CKOJIbKeHUs u3 JIM npu yBelIu4eHUH yT-
JIOBOM CKOPOCTHU Baja (v, BHYTPEHHETO p U BHe-
IIHETO ¢ JaBJICHHUI BO3HHUKAIOT 3HAYUTEIbHBIC
TEMIIEpPATypHbIC HAMPSOHKEHHS] U TIEPEeMEIICHUS
U, KoTOpbIe HEOOXOAMMO YIUTBIBATE TIPU OTIPE-
JICJICHUH ONTUMAJIBHOTO 3a30pa MEXAy BaJloM
U TIOJIIIMITHUKOM CKoNbxeHwust u3 [IM, a taxxke
MIpU OTMPEICICHUN ONTUMAJIBHOTO HaTATa MpU
3allpecCcoBKe MOAIIMIHUKA CKOJIbXeHus uz M
B KOPITYC.
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THERMOELASTICITY OF PRESSURE-TREATED WOOD
SKID BASE AT TEMPERATURE AND DYNAMIC LOADS
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The problem of creating durable and reliable friction units made of modified wood (DM) up to the present time was
resolved by experimental selection and the creation of various design options of the skid base friction. A targeted solution to
this problem is impossible without the creation and use of reliable, convenient and proven methods for the calculation of slid-
ing bearings of DM. In the solution of the problem it is essential to define the stress state of the sliding bearings of DM, which
is derived from the effects of dynamic loads and temperatures, which determine the efficiency of sliding. Tensions character-
izing the performance of sliding bearings of DM is defined as the magnitude and the character of the distribution of the contact
stresses and the temperature stresses. The underestimation of temperature and mechanical stress can lead to intensive wear and
in some cases to the destruction of the bearings. From the foregoing it is obvious that the longevity and durability of sliding for-
estry machines under various operational modes deserves deep theoretical-economic research and requires a special approach
and solutions. Therefore, the main objectives of the research in this article was the issue of the theoretical and experimental
determination of the factors affecting the efficiency of the friction forestry machines. Special attention is paid to the develop-
ment of proposals and methods based on them to reduce the stresses due to thermal and dynamic loads in the sliding bearings of
forestry machines. Using the calculations proposed in this paper should be considered in making constructive and technological
solutions and taking measures to increase the durability of the considered friction of the forest machines, which are subject to
intense exploitation of the load-velocity and thermal dynamics of friction.

Keywords: Modified wood, voltage, temperature, dynamic economic load
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