YkpaincbKuii Jep:kaBHUM JicoTexHiYHMIl yHiBepcuTeT

Takum uHHOM, AepeBHHa Oyka CKIanaeTbes 3 pi3HUX (3a PpopMoro, po3MipaMu,
CTPYKTYpOIO) €JICMCHTIB, IKi BIUIMBAIOTH Ha (i3HKO-MeXaHIuHi BNacTHBOCTI OyKka Ta Ha
AKiCTb HOro rigporepmiuHol 06pobku.
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NIABUILEHHA EGEKTHBHOCTI BUKOPUCTAHHS )KOPCTKOI'O
ABPA3UBHOI'O IHCTPYMEHTA INPH ObPObBLI MACHBHOI
JEPEBHHH

BceraHoBneno, mo iHTEHCHBHE OXOJIO/DKEHHSA >KOPCTKOro abpa3HBHOIO Kpyra B npoueci
poGOTH H03BOJIAE 3HAYHO MIBHUIMTH MOTO CTIHKICTL NPH LUTIQYBaHHI MACHBHOT AEPEBHHH.

L.Gonchar, Dr., O.Pristaya, Dr., USUFWT

Increase in use effectiveness of hard abrasive instrument when treafing the
massive tree — frog.

Defined, that an intensive cooling of abrasive circle in a process of his work gives a possi-
bility to increase considerably his steadfastness while grinding of massive tree-frog.

AOpa3uBHi Kpyru, TEXHONOTis BUrOTOBJIEHHS skux Oyna po3pobisena i Bnpo-
JOBX 6araTbOX POKiB BIOCKOHANIOBAIACh y raty3esiii HayKoBO-AOCHiAHIH nabopaTopil
wnidysanua YkpJITY manu i MatoTh L0CHTB IWIHPOKE 3aCTOCYBaHHA B 1IPOMMCIIOBOC-
Ti. ObcAr iX 3aCTOCYBaHHSA OCTAHHIM YacOM 3HAYHO CKOPOTHBCA yepe3 cnaj BHpOOHHL-
TBa, ajle eQCKTUBHICTb TX BHKOPMCTaHHA Ha 6araTtbox omnepauisx aepeBooOpobkH € He-
3anepeqHoro [1].

HaykoBi po3po0OKM w1040 MiABHIIEHHA €(PEKTHBHOCTI ULiQyBaHHA AEPEeBHHX
Martepianis abpa3sMBHUMH KPYraMH OCTaHHIM 4acoM OynM cnpsAMOBaHi Ha BJIOCKOHa-
fieHHs MaTepianis 3B'a3kM, BUOIp HalGinbw edexTBHOrO abpasHBy, 3aMiHy XOPCTKHX
abpa3sHBHUX KPYTiB Ha €NAaCTHYHI iIHCTPyMeHTH Ta iH. Lli poGoTn 6ynu BHKIHKaHI THM,
1O Ha onepauisx NpoMiKKOBOro, a 0Co6JHBO YHCTOBOrO LuliyBaHHA JEPEBHHH Ta JI€-
PEBMHHUX MaTtepianiB e(QeKTHBHICTb KOPCTKOro abpa3uBHOro iHCTPyMEHTA € He10CTa-
THBOMO [2].

Binomo, o Ha naHuii yac B Aeperoobpobui Haitbinblue po3noBClOMKEHHS HA
ofepauisx NpOMDXKKOBOrO Ta YUHCTOBOro wWiidyBaHHsA Mae aGpa3uBHa CTpiyka. 11 Buko-
PUCTaHHA € JOCHTbL Hee()EKTHBHHM, B MEpLLy 4epry, 4epe3 NOPOroBU3Hy a TAKOXK 4acTi
po3puBH B mipoleci podoTH. OnHak, NpH JOTPHMaHHi TEXHONOrIT ekcrulyatauii Ta
CKJIEIOBaHHA IUTiQyBasibHa CTPiuKa Ma€ AOCTATHIO CTIHKICTL i 3abe3neyye HeoOXimHy
AKicTb 06po0KH. KpiM LbOro HasBHICTb, NPAKTHYHO Ha BCiX MiANPHEMCTBaxX o0nanHaH-
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151, AK€ PO3PaXOBAHE HAa BUKOPHCTaAHHA WNi(yBanbHOT CTPiuKH, 3MYLIYE BHPOOHUYHU-
KiB 3aCTOCOBYBATH BJIACHE 11€# iIHCTPYMEHT st 0OpoOKH.

B yomy cnin mykat npHYMHY HHM3bKOT e)eKTHBHOCTI )OPCTKOro abpa3suBHOro
{HCTPYMEHTA Ha onepauisx YHCTOBOro widysaHHa. Binomo, 1o OOHUM 3 OCHOBHHX
HaKTOpiB, AKi BMIUBAIOTL HA e(eKkTHBHY POGOTY Oyab-SKOro iHCTPYMEHTA € TeMIepa-
rypa B 30Hi pi3anHs. Lle miaTeepaxyeTsca NOCNIHKEHHAMH GaraThoX aBTOPIB AK B Me-
ranoobpobii Tak i THX, O MPOBOAMAN AOCAIKEHHS 06pOOKH NepEeBHHH Ta AepeBHUX
maTepiaiB HAHPI3HOMaHITHIILIMMHN iHCTPYMEHTaMH. SIKIIO, BUXOAAYH 3 LbOrO, MOpis-
HIOBATH YMOBH poOoTH 1idyBanbHUX CTPiYOK Ta abpa3uBHUX KPYTiB TO CTAE OYEBMI-
HUM TOM (akT, wo abpa3HBHI KPyrH MpalioloTh B HabaraTo ripliMx TeMNepaTypHHX
ymosax. [lo-nepute, po6oya nosepxus xpyra € HaGararo MeHwow (B 10 i Ginbuwe pa-
3iB), TOOTO KOXHe 3 abpa3HBHUX 3epeH pobouoi MOBEpPXHi Kpyra BUKOHYE 3HAUHO Oifnb-
iy nuToMy po6oTy. B To# uac konu 3a onuH obepT wnidyBansHOi cTpiuky abpa3usHi
3epHa BCTHTalOTh MOBHICTIO OXONOAHTHCA, abpa3HBHi 3epHa po6ouol noBepxHi kpyra
NpauioloTh 3 Ayxe BEJMKOI IHTEHCHBHICTIO i IXHS TeMrnepaTtypa B npoleci poboTH 3a-
AHMLIAETHCA OCTATHHO BUCOKOK. KpiM 11bOT0 uepe3 HU3bKY TETUIONPOBIAHICTb AEPEBU-
HM 3HAYHa 4aCTHHA TEMJIOTH, 110 BUAINAETLCA B npoueci 06podKu, CpIMOBYETHCA B Ti-
1o abpa3uBHOro Kpyra. Lle cipuuHKIOE HANMNAHHSA CTPYXKKH Ha abpas3uBHi 3epHa i Npu-
BOIMTH [0 3HHXKEHHA ab0 BTpaTH abpa3MBHUMM KPYraMH 30aTHOCTI 10 pi3aHHs.

Ha ocHOBi nonepeaHsOro aHaidy MoOXHa 3pOOHTH BHCHOBOK, IO 3HHXKEHHS
TEMIEPaTypH B 30Hi pi3aHHA 3a paXyHOK iHTEHCHBHOIO Bi/IBOY Temia Bi po6oyoi no-
BepxHi abpa3uBHOro kpyra npm ioro po6oTi no3BoswiI0 6 3HAYHO MiABHUILIMTH HOro
edeKTHBHICTb NpH 06pobLli JepeBHHUX MaTepialib.

ApTtopamu Gyan npoBedeHi NonepeaHi nochiMkeHHA npouecy nidyBaHHS Ma-
CHBHOT aepeBuHH Gepe3n Ta Oyka abpasMBHUMH Kpyramu nps ix oxonomkeHHi. locni-
JUKEHHA nipoBoausiMca B ymoBax BK® "Actpa" (M. Mykaueso). Jlngs npoBeneHHs no-
cHiukeHb BHKOPHCTOBYBAIMCA KPYru 3 abpa3uBy rpaHaTy Ta Kap6ily KpeMHilo 3epHHC-
Tocti 40 i 50 Ha enokcuaHO-deHOoNbHIH 3B'3ui. [Tpouec unidypaHHs 3aroToBok Bindy-
BABCS HA BepCTaTi, AKHH BHKOPHCTOBYETHCA MUIA OJHOMPOXiIHOrO ABOXCTOPOHHBOTO
KaniopyBaHHA-NiQyBaHHA TOHKHX MNACTUH (10 5 MM) 3 KJIeeHOT aepeBUHH abo CkJIo-
miacTiky. Bepcrat 6ys ocHauleHHit CUCTEMOIO MoAavi BOAM B 30HY pi3aHHs AJIA 3ano-
6iraHHs BUKMIY UIKiANMBOTO A/ OPraHi3My JIIOAMHH MUy npu obpobui ckionnactu-
Ky. Lla cucteMa BepcraTta 6yna HaMu peKOHCTPYiiOBaHa i B npoueci NpoBeAeHHS NOCHi-
JUKEHb BEPXHIiHi, 3 IBOX PO3TAIIOBAHMX OHHH HaZ ONHHM abpa3HBHUX KPYTiB, HE 0X0JI0-
IDKYBABCA, a HWKHIH MPOXOAWB uepe3 BOAAHY BauHy (puc. 1). [Una 3anobiraHHs nona-
[laHHs BOAM HA 06pOOIIOBAHY 3ar0TOBKY, BOAAHA BaHHA Oyna BiAKPUTOIO TIILKH B MEXax
BXOJDKEHHS B Hel abpasusHoro kpyra. IlocTiftHuii piseHbs BOAH B BaHHI Ta 1 OXONOMKEH-
Hsl 3a0€e3neuyBanocs NoAayelo BoaH 3 TpyOONpoBOAY Ta CHCTEMOIO NEPeTUBY.

[Nposeneni nocnaimxeHHs nokasamu, wo poboui NOBepxHi BEPXHBLOTO Ta HUK-
HbOro abpa3HBHMX KPYTiB 3HAYHO BiAPi3HAJIUCS BXKe 3 MepIUMX MeTpiB wnidhosaHoi no-
BepxHi. [TOBepXHS Kpyra, WO OXONOMKYBABCH, 3ATHINANACL YUCTOIO, 4 HA TIOBEPXHI
BEPXHLOrO Kpyra Biapasy 3'ABHAHCA AiNAHKM 3abuti Biaxomamu winmidysanus. 3par-
HiCTb N0 poboTH Kkpyris 3 abpa3usy kapbify KpeMHiio, o npauoBanH 6€3 OXONOMKEH-
Hs 6yna nocHTh HU3bKOO (100...150 nor. M npounidosanoi nosepxHi). B ananoriunux
YMoBax kpyru 3 aGpazusy rpaHaTy mManu 3HauHy 6inbiuy crifikicts (800...1000 nor. m).
3oscim npotunexHolo Gyna cHTyauis y BHNaaKy oxonomxenns kpyra. CTifikicTs Kpy-
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ris 3 abpasuBy rpaHaty 36insuiyBanacs B 1,3...1,5 pa3u, B Toii yac konu criiikicts ab-
pa3sHBHHUX KpyriB 3 kapOiqy KpeMHito fqocarana 3 THC. nor. M. npouutigoaliol noBepxHi
6epe3u i 6ins 2 THC. NoOr. M NMoOBepXHi Oyka.
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Puc. 1. Cxema npouecy mnigiyeanns

[MOSCHUTH TaKe SBHLIEC MOXKHA THM, L0 3aBISKH 3HHXXEHHIO TeMINepaTypH abpa-
3UBHKX 3epeH pobouoi MoBEpXHi Kpyra 3Ha4HO 3MEHILYETECA HMOBIPHICTb HANMNAHHA
Ha HHUX 3pi3aHol cTPYKKH. Binomo, 110 HaiMnaHHsa CTPYKKH Ha pi3anbHUit IHCTPYMEHT
BUKJIMKAHO HaABHICTIO CTPYKTYpi N€PEBHHH LYKPHCTHX Ta CMOJIAHMCTHX peuoOBHH. 3a-
BISKH 3MOUYBaHHIO 3¢PCH BOIOIO LieH mpouec 3HauHO 3aTpyaHseTbea. Kpim usoro 3mo-
4eHi abpasuBHi 3epHa MalOTh HIDKYUM KoediLiEHT TepTa Ao o6pobdnioBaHOro Martepiany,
1LIO TEX CTIPUAE 3HMKCHHIO TEMIIEPATYPH B 30HI pi3aHHs Ta 3MEHUIYE WBHIKICTD 3aTyn-
JIEHHS 3€PCH, WO MPUIMAaOThL y4acTh B poboTi.

[Iposeneni nonepeaHi QOCAIMKEHHS MOKa3anW, WIO 3aNpONOHOBaHWH criocib
uutidpyBaHHs AepeBHHHU KOPCTKUMH aBpasuBHUMH KpyraMH € eeKTHBHHUM i 3aC/TyroBye
Ha #oro 6inbu rnuboKe TEOpeTHYHE Ta NPAKTHYHE BUBYEHHS.
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DETERMINATION AND CONTROL OF THE LUMBER STRESSED-
STRAINED STATE IN THE PROCESS OF DRYING

The problem of identification and control of the stress-strain state of wood in the process
of drying taking into account its viscoelastic properties in this article is considered.
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Bu3Ha4eHHs Ta KOHTPOJIbL HanpyKeHo-AeGopMiBHOrO cTany NuJoMarepianiB y
npoueci CyiiHHsA

Pozrmmacrbcg npqﬁnema inenTHQIKaNii T2 KOHTPOJIO, HaNpyXeHO-AeOPMIBHOTO CTaHy

JAEPEBHHHM Y NMPOLIECT CYUIIHHA 3 BpAXYBAHHAM NMPYXHOB'A3KOMIACTUYHUX i1 BNACTHBOCTEHR

In this paper the calculating methods of the lumber stressed-strained state in the
process of drying are worked out. On its basis the numeric experiment is carried out.
This experiment finds out wood rheological behaviour peculiarities in the conditions of
heat-mass exchange. The way of non-destructive current control, offered in {8], of the
moisture and moisture-residual stresses on the surface and in the mean of the lumber in
the process of drying, is substantiated in this paper.

1. The calculating methods of the stressed-strained state include: a) physical
and mathematical model showing the interrelation of the moisture and moisture-residual
stresses in the wood and its moisture state [4-7]; b) dependence of the local and mean
moisture content difference in the material on drying agent parametres [6]; c) determin-
ing methods of the lumber rheological properties [3, 4].

1.1. Interrelation of stressed-strained and moisture states of the wood in the
process of drying can be described by the system of equations |3, 4, 6]

o(ty)=o, (Ly)+o, _ (Ly), (N
o, (L) =fEy uty) = ueep®}

T
O o (N ==Y RE=,y)ute’.y)-veep(s7)]

wheref(z, y)= E(t, y)B(t, y)/[1+ B(t.y)]y, ; y — coordinates of the material boundaries ac-
cording to its central plane; u, . the initial moisture content; E(7, y), f(t. ), R(v-7", y)
physical and mechanical characteristics of the wood (modulus of elasticity, coefficient
of drying, kernel of relaxation), u(zy), u.,(7) — characteristics of the wood moisture
state (function of the moisture content distribution along the plate thickness and mean
moisture content); ou(Ty), o7y} ofty) — moisture, moisture and residual and full
stresses correspondingly.

The ox(7y) is preconditioned by elastic properties of the wood and after drying
process termination, for example at the moment of time 7 = 7, its change in relation to
time is constant, i.e./ that is o,(7,y)= =0y(1.y)=const for 7 > 1, preconditions the de-
crease of the component op(7,y). The component g;.,(zy) is characterized by wood vis-
cous properties and its quantity and the character of its change in relation to time de-
pend on the "history" of moisture content change development.

Finishing the analysis of the system (1) it should be noted, that it gives the pos-
sibility for calculating (estimation) of the stressed-strained state in lumber in the case,
when dynamics of the local and mean moisture contents difference and the kernel of
material relaxation R(7-7°) are known.

1.2. Dependence of local (u(ty)) and average (u..,(1)) moisture contents dif-
ference according to the data from the studies [6] are as follows:

for the period of constant drying rate
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