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B psine paboT 1o aHaIMTHYECKOMY ONPEACICHHIO MaTeMaTHIECKO MOJICIH MpoIiecca mpec-
COBaHMS JPEBECHOM TPaHyJbl B MIIMHAPHUECKUX KaHAJaxX MaTPHIBI IIOKa3aHO, YTO Ha Be-
JUYNHY KOHEYHOH IUIOTHOCTH M, COOTBETCTBEHHO, KaUeCTBO CIIPECCOBAHHOW I'PaHYJIBI CY-
IIIECTBEHHOE BIIMSHHE OKa3blBaeT MoAynb HOHra cmpeccoBaHHON ApeBeCHOW MIMXTHL. B
JUTEPATypHBIX UCTOYHUKAX MMEIOTCS OrpaHWYCHHbIE JaHHBIe 1O Moxyiro FOHra mist mpo-
MUTAHHBIX KIISSIIUM MaTepHaIOM H3MEJIBYCHHBIX JPEBECHBIX YacTHUI], KOTOpbIE HAYT Ha
H3TOTOBJICHHUE JIPEBECHOCTPYKEUHBIX U IPEBECHOBOIOKHUCTHIX IIUT. OTCYTCTBYIOT JJOCTO-
BepHbIe JaHHBIE 0 Moxayie KOHra ajsi CrpeccOBaHHBIX APEBECHBIX OMMIIOK 0e3 KIESIIEero
Marepuana. st BOCIIONHEHHsI JaHHBIX 1o Moxyiro FOHra aist cpeccoBaHHOM NpeBecHON
IIMXTHI OblJIa CO3/jaHa SKCIEpUMEHTAIbHas yCTaHOBKA Ha 0a3e pydHOro npecca. 3a 6a3oByio
CXeMy TIPOBE/ICHHS SKCIIEPUMEHTOB ObllIla BBIOpaHa cxeMa KOMIPECCHOHHOTO CKaTHs Ape-
BECHOW I'paHyNbl B OAMHOYHOW HIWJIMHIPUYECKON (MIIbepe MaTpuIlbl, pa3pabOTaHbl METO-
JIMKHM TI0 TIPOBEACHUIO OMBITOB W 00pabOTKE SKCHEPUMEHTAIBHBIX JAHHBIX, BBHITIOJIHEHBI
SKCTIEpUMEHTANIbHbIE n3MepeHnst Moayisi FOHra i ApeBecHOl MIMXTHI U3 Oepesbl, el 1
COCHBI TpeX (PaKIMOHHBIX COCTABOB IPH M3MEHEHHMHU JIABJICHUS MPECCOBAHUS LIMXTHI OT
10 mo 60 MIla. O6paboTka pe3yabTaTOB IKCIIEPUMEHTAIBHBIX UCCIIEJOBAHMI MTOKa3aja, 4To
Moxyss FOHra ApeBecHBIX IpaHyIl JUHEHHO pacTeT C YBEJIMYCHUEM JIaBICHUS IIPECCOBaHUS,
IUIOTHOCTh JIPEBECHHBI, M3 KOTOPO M3TOTOBJIEHA [IPEBECHAs INMXTA, OKA3bIBACT CYIIe-
CTBEHHOE BIUSHHE Ha MOAyJb KOHTa cCripecCOBaHHOM IpaHyJIBl: 4eM OHA MEHBIIIE, TEM HIDKE
MOJIyJb CIIPECCOBAHHOW TPaHYJBI, BIMSHHE (PAKIMOHHOTO COCTaBa IIHUXTHI HAa MOXIYJIb
IOHra HOCHT OOpaTHBIN XapakTep: YeM Mesibue (PaKIMOHHBIA COCTaB, TEM BBIIIE MOJYJb
IOHra crpeccoBaHHON IpaHybl; AJs CIPECCOBAHHON MEIKOIUCIIEPCHON IPEBECHON MIMXTHI
npu pabouyux JAaBIEHHUAX B IIpecce-TpaHyisiTope Moayiab FOHra m3meHsercs B mpenenax
600 ... 2000 MIla, 1. e. MeHbIe, YeM y LEJIHHOH JIPEBECHHBI IIPH NONEPEYHOM CHKATHU
(~ 2000 MITa).

Kniouegvle cnoea: npeBecHBbIE OTXOMbBI, OMWIKH, MOAyidb FOHTra, naBieHuwe NpeccoBaHUS,
JIpEBECHBIE TPaHYJIbI, IPEeCC-TPaHyJIISATOP, MATpUIla, GHUIbEpA.
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AHaTUTUYECKOE OIpEeAe/ICHUE MaTeMaTUYECKON MOJenH mpouecca Mpecco-
BaHUsI IPEBECHOM TPaHyJIbl B IMJIHHIPUYCCKUX KaHATaX MATPHUIlL! okaszaio [1-6],
YTO HA BEJIMYMHY KOHEYHOMN IUIOTHOCTHU U, COOTBETCTBEHHO, HA KAUYECTBO CIIPECCO-
BaHHOW TPaHyJbl CYIIECTBEHHOE BIMSHUE OKaszblBaeT Moaynbs IOHra crpeccoBan-
HOW muXThl. OTHAKO B INTEPATyPHBIX UCTOYHUKAX MPAKTUIECKHA OTCYTCTBYIOT J1O-
CTOBEpHBIC AaHHBIC 0 MOyJie KOHra asis cripecCOBaHHON APEBECHOM IIMXTHI.

Lenpio HacTOsIIEro McciaemnoBaHUs ObLIO ompeaeneHne momyns FOHra mis
CIIPECCOBAHHOM JIPEBECHOM MIMXTHI U BIHUSHUE Ha HEr0 MCXOTHOTO (hPAKIIOHHOTO
COCTaBa IHUXTHI, TOPOJbI IPEBECUHBI U JIABJICHUS TPECCOBAHMUSL.

st IpoBeICHHST SKCIICPUMEHTANILHBIX MCCIICIOBAaHUN ObUT CO3/IaH 3KCIICPH-
MEHTAIBHBIA CTeH], ()YHKIIMOHANbHAS CXeMa KOTOPOTro TMpeJCcTaBlieHa Ha puc. 1, u
pa3paboTaHa METOMKA MPOBEICHUS IKCIICPUMECHTAIBHBIX UCCIICIOBAHUI.
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Puc. 1. dyHxkumoHanmpHasg cXeMa 3KCIEPUMEHTAIBLHOTO
cTeHna: 1 — maTpuia ¢ puibepoit AuamMeTpoM 8 MM; 2 — pa-
Ooumii MIyH)Kep; 3 — 3JEKTPOHHBIA AATUYUK MepeMelIeHHs
Ha Gase mranrenuupkyss Electronic digital caliper ¢ Tou-
HocThio m3Mmepenuit 0,01 mm; 4 — matumk cuiael Dacell
tunna UM Ha 2 1c; 5 — py4uHoii pecc AP-2; 6 — unTepdeiic
USB 2.0; 7 — xommnbtotep; 8 — 16-paspsiaubiii ALTT/LIAIT;
9 — npesBapUTENBHBIN YCHINTETD

s mpeccoBaHns OAMHOYHOM TPaHyI bl OblIa M3TOTOBJIEHA IIMIINHAPUIECKAS
Matpunia 2 auamerpoM 50 MM U BeicOTOH 50 MM, B LIEHTPE KOTOPOH BBIMOJHECH
CKBO3HOH IIWIMHAPUYECKUNA KaHAT JUaMeTpoM 8§ MM. MaTpHIa KeCTKO KpenuTes K
CTaHWHE PYYHOTO mpecca. [ npeccoBaHus ObLT M3TOTOBJIEH IUTYHXKEP JHAMETPOM
7,9 MM ¥ IIMHOHM 55 MM, BEpXHSISI 4aCTh KOTOPOTO Yepe3 JaTIUK CHIIBI KPEMUTCs K
BBIIBIPKHOMY IITOKY py4HOTO Ipecca. [ImyHxep nMeeT )KeCTKYI0 CBS3b C MOJBHXK-
HOM HOKKOM IITaHTEHIUPKYJId, HEMOABM)KHAs HOYKKAa KOTOPOTO JKECTKO 3aKperie-
Ha Ha KOPILyCe MaTpPHILIBIL.
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Memoouka nposedenus u 0opabomxa pe3yrbmamos SKCnepumMeHma

1. ®opmupoBaHue APEBECHOM IPAHYIIBI:

KacaHHEM TOPLEBOH MOBEPXHOCTHIO TUIYHXepa 4Yepe3 LWIHMHAPHUYECKYIO
¢buibepy MaTpHUIbl ONOPHON MOBEPXHOCTU CTaHMHBI PYyYHOIO Ipecca (hUKCUPO-
Basics «0» U3MEPUTENbHON CUCTEMBI,

TUTYHKEp BBIBOAMICS M3 (QUIbEPHL, (DHIbepa 3amoyHsuIach APEBECHON MINX-
TOH,

IUTyHXXKEPOM C TOMOILBI0 PYYHOTO Ipecca IpeBecHas MIMXTa B (Quibepe
CKUManach [0 3aJlaHHOrO YCHiIMA R, KOTOpoe KOHTPOJIHPOBAJIOCH C MOMOIIBIO
JaTYrKa CUIIbI HA KOMIIBIOTEPE;

10 JOCTIPKEHMH ycunus Rj Harpys3ka CHUMaach, IUTYH)KEP BBIBOIHJIICS W3
¢ubephl, 0CBOOOAMBIIIEECS TPOCTPAHCTBO (PHIIBEPHI 3aMOTHSIIOCH HOBOW MOpIHen
JPEBECHOI IMUXTHI U ONepanys MOBTOPSUIACh JO TeX IMOp, MOKa CIpeccoBaHHAs
rpaHy’ia IOYTH ITOJIHOCTBIO HE 3al0HUT (PUiIbepy MaTpHULbL;

10 OKOHYaHWX (POPMUPOBAHUS IPEBECHON I'paHynbl (PUKCHPOBAIKCH ITOKa-
3aHUs YCHIIMS IpeccoBaHus R.

2. [IpoBenenne sKCIIeprMEHTA.:

IpU KaCaHUHU TOPLIEBOH MOBEPXHOCTHIO IUIYH)KEpa TOPLEBOM MOBEPXHOCTH
rpaHynbl (PUKCHPOBAIOCH MOKa3aHWE INTaHTEHIUPKYIs Lo, KoTopoe HeoOXoauMo
JUIsL OTIpeIeTICHHs] JITTMHBI CIPECCOBAHHOM I'paHyIIbI;

OCYILIECTBISUIACH CTyNeH4YaTas (C OCTAHOBKAMH) Harpys3ka ILTyHXepa C Ia-
roM AR; mpu kaxaoii ocTaHOBKe Harpy>keHus (pUKCHpOBATUCH yCHiHe cxatus R u
MOKa3aHus ITaHTeHIUPKYIIS L.

IpU TOCTMXKEHUH HpuKiIagsiBaemMoro ycunust coxatus 0,8 Ry manbHeiimee
YBEJIUYEHHE YCHIIUS MPEKpallaioch, Harpy3ka CHUMaNach U OCYIIECTBIISIIACH MIPO-
BepKa IMOJIOKECHHUST BEPXHETO TOpIa HEHArpy>KEHHOH rpanyisl Lo.

3. O0paboTKa pe3yabTaTOB IKCIIEPUMEHTA BKIIIOUANa Olpeae/IeHHeE:

JaBJICHUSI IPECCOBAHMSL:

4R,
Py = 9,81nd?’
JIaBJIEHHMS YIIPYTOro Harpy >KeHus.
4'Ri .
p=—"7
9,81nd

yHIpyroi nehopMaIuu IpeBeCHOM rpaHyIIbL:
Al; = Lo - Li;
OTHOCHUTEIILHOU yIIpyroi aedopmanyy rpaHyibl:
AL,
&=—"
L,
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+ Oneir3 O Oner4 A OneiTs . OneiT6
A OnbiT 7 ® OneiT8 B OneiTd = Oneir 10

4+ Onbirll A OnpiT12 B OneiT13 OneiT 14

OneiT 15 NuHelnas (OneT 3) NuHeiHas (OneT 4) NuHeiHas (OneT 5)

NuHeiHas (OneT 6) NuHeiHas (OneT 7) = JuHelHan (OneT 8) NuHeiiHas (OneT 9)

NuHeliHas (Oner 10) NuHeliHas (Oner 11) = MnHeliHas (Oner 12) NuHeliHas (Oner 13)

NuHeliHas (Oner 14) NuHeiiHas (OnerT 15)

Puc. 2. 3aBucuMOCTh HampspKEHHs YIpyrod aedopMalii OT OTHOCHTEIBHOHM IJIMHEHHOM
nedopMaIiy JPeBECHBIX TPaHyI (COCHA, HAMOOIBIINIA pa3Mep IPEBECHON IIMXTHI O < 2 MM)

Juist mpoBeieHus] SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN OBLIM B3STHI OTHIKU
W3 COCHBI, eni U Oepe3bl. B nccnenoBaHusax UCIONB30BANH (PAKIIMOHHBIE OCTATKH
COCHBI C MaKCUMallbHBIMU pa3mepamu dactuil 5,0; 2,0 u 1,0 mm; emm — 2,0; 1,0; 0,5
MM U menee 0,5 mm; Gepesbr — 2,0; 1,0 u 0,5 mm. Mcnonb3yembie HAaBECKH MMEIH
Biarocofep:xxanue 6,7 %. Ycunus npeccoBanus rpanys Ry m3mensumicek ot 20 1o
300 krc ¢ marom 20 krc.

ITo pe3ynbTaTaM 00pabOTKU IKCIEPUMEHTAIBHBIX JAHHBIX OBLIN MMOCTPOCHBI
rpaduuecKkue 3aBUCUMOCTHU JIABJICHUS CKATHUS Pj OT OTHOCHTEIBHOTO TPOJIOIHHOTO
CXKaTUA € I pa3jIMUHbIX 3HAYEHUI JaBieHus npeccoBanus. [Ipumep takoil 3aBU-
CHUMOCTH TIPE/ACTaBIIEH Ha PUC. 2, U3 KOTOPOTO BHIHO, YTO PE3yNIbTaThl 00padoTKu
9KCHEPUMEHTANBHBIX JaHHBIX JOCTATOYHO XOPOILO OMMCHIBAIOTCS JIMHEHHOM 3aBU-
CUMOCTBIO

c=ac+b,
r7ie O — HanpsoKeHHue 1eopMaluy CKaTUs;
a — moxyab FOnra (E).
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Puc. 3. 3aBucumocts mMonynst FOHra apeBecHoil rpa-
HYJIBI OT JIaBJIEHHS IPECCOBAHMS: @ — COCHA, 6 — €IIb,
6 — Oepesa
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ITo uroram 06paGOTKHM PE3yJILTATOB AIMPOKCHMAIIMH SKCIEPHUMEHTATBHBIX
JAHHBIX TI0 MPHUBEACHHOM BhIIIE Gopmyste cpeacTBamu mporpamMmel Microsoft Ex-
cel monydensl rpaduyeckue 3aBUCHMOCTH MOyt FOHTa [U1st IpeBECHBIX TPAHyl B
3aBHCHUMOCTH OT JaBJIeHHUs mpeccoBanus p (puc. 3).

Buisoowi

1. Monyne FOHra crpeccoBaHHBIX APEBECHBIX TpaHysl JMHEHHO pacTeT ¢
YBEJIMUEHHEM JaBJICHUS IPECCOBAHUS.

2. [In0oTHOCTH APEBECUHBI, U3 KOTOPOW U3rOTOBJICHA IPEBECHAs LIUXTA, OKa-
3bIBAET CYILECTBEHHOE BIMSIHME Ha MoJynab FOHra cripeccoBaHHOW T'paHyIbl. YeM
OHA MEHBIIIe, TEM HIKE MOYJIb CIIPECCOBAHHOM IPaHyIIbI.

3. Boustare ¢paKIoOHHOTO cocTaBa MIMXTHI Ha Momyns FOHTa HOCHT 00Opat-
HBIH XapakTep: 4eM Menbpue (PaKIMOHHBIA COCTaB, TeM Bbille Moaylb HOHra
CIIPECCOBAHHON I'PAHYJIBL.
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In a number of works on analytical definition of mathematical model of pressing process of
a wood pellet in cylindrical channels of a matrix it is shown that on the size of final density
and, respectively, quality of the pressed pellet has essential impact the Young's modulus of
the pressed wood pellets. In references there are limited data on the Young's modulus for the
impregnated gluing material of the crushed wood particles which are used for production of
wood-shaving and fiber boards. At the same time there are no reliable data about the
Young's modulus for the pressed wood sawdust without the gluing material. For completion
of data on the Young's modulus for the pressed wood furnace charge experimental installa-
tion on the basis of a manual press was created. For the basic scheme of carrying out exper-
iments the scheme of a wood granule compression in single cylindrical the matrix die was
chosen. Techniques on carrying out experiences and processing of experimental data were
developed. Experimental measurements of the Young's modulus for wood furnace charge
were executed from a birch, a fir-tree and a pine of three fractional structures at change of
pressure of furnace charge pressing from 10 to 60 MPa. Processing of results of pilot studies
showed: the Young's modulus of wood pellets linearly grows with increase in pressure of
pressing; breed of wood of which wood furnace charge is made, has essential impact on the
Young's modulus of the pressed pellet, the density of wood of whichfurnace charge is made
is less, the Young's modulus of the pellet pressed from is lower; influence of fractional
composition of furnace charge on the Young's modulus has the return character — the small-
er fractional structure, the Young's modulus of the pressed pellet is higher; if for whole
wood Young's modulus on compression is in limits of 12 GPa for longitudinal compression
and about 2 GPa at cross compression, in the pressed whole wood furnace charge with
working pressure in the press granulator hesitates ranging from 600 MPa to 2000 MPa, that
is it is less, than at whole wood at cross compression.

Keywords: wood waste, sawdust, Young's modulus, the pressing pressure, wood pellets,
pelleting press, the matrix, die.
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