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KOHTPOJIb PI3BHUIIIl PAKTUYHUX TA AOIIYCTUMHUX 3HAYEHD INIEPEIIAZLY BOJIOTH
3A TOBIIMHOIO BUCYILIYBAHOT'O IIMJIOMATEPIAJIY

BuknaneHo akTyanpHICTH TEMH Ta HAaBEICHO IMOCTAHOBKY 3anadi. J{Jisi BUPIMICHHS MOCTABIICHOI 3a/1a4i Y paMKax MEXaHIKH Cy-
LTBHOTO CepeIOBHUINA Ta 3 BUKOPHUCTAHHAM KpuTepito MinHocTi ['onpen6iara-KomHnoBa moOynoBaHo HOBY MaTeMaTHYHY MOJETh
JUTSL BU3HAYCHHS TPAHWIHUX 3HAUYCHb KOMIIOHEHTIB TEH30pa HANpPYXEHb Ta JOITyCTUMOrO Nepenaay BOJIOTH y TAaHTCHTAIBHHX ITHJIO-
Marepiayiax 3 mapaboTidYHIM Ta KOCHHYCOiJaJIbHIM PO3MOALTaMH BOJIOTOBMICTY. 3a HOMOMOrorw Metoxy Pitma 3HaiineHo po3B's3ku
i€l Monemi y BUINIAAI aHATITHYHAX 3aJIeKHOCTEH JOIMyCTUMUX MEpenasiB BOJIOTH BiJ (i3MKO-MEXaHIYHUX BJIACTHBOCTECH JEPEBHHU
Ta TeOMETPUYHUX PO3MIipiB momku. Ha 0CHOBI OTpMMaHKX 3aJIe)KHOCTEH 3aIpOIIOHOBAHO HOBHH CHOCIO JUIS CBOEYACHOTO BUSBIICHHS
JIOITYCTUMHUX TIepenasiB BOJIOTH Y BUCYIIYBaHUX IMIJIOMaTepialiax, KU MOJIsrae y: TeOpeTHIHOMY BU3HAUCHHI I'PAaHIYHUX a0COIIOT-
HUX 3HAUCHb Pi3HMII BIJHOCHUX BOJIOTOCTEH IUIACTI Ta EHTPAIBHOTO MIAPY JOIIKH 31 3MiHHIM BOJIOTOBMICTOM; €KCIIEPHIMEHTAIBHO-
My BUMIpIOBaHHI (paKTHYIHUX 3HAUCHb I[i€] Pi3HMUIII Ta MOAAIBIIOMY ITOPIBHAHHI TEOPETHIHHX Ta (DAaKTHUIHIX ITEpeTaiB BOJIOTH Y Jie-
peBuHi. s IpakTHYHOI peastizamnii Iboro cnocody po3pobiIeHo (YHKIIOHATBHY CXeMy IS HOOYIOBU CHCTEMH KOHTPOJIIO JOITYCTH-

MHUX IIeperna/iiB BOJIOTH y MUJIOMAaTepiaiax 3 pi3HIMHU T€OMETPUYHIMH PO3MipaMH Ta OIICAHO AJITOPHUTM ii poboTh.
Knrouogi cnoea: nomycTIMUIA iepemaz BOJIOTH; TOTOYHHIA ITEPeTIaj BOIOTH; CHCTEMa KOHTPOITIO.

AKTyajbHicTh TemMu. OIHIEIO 3 BOKIMBUX 337124 TeX-
HOJIOTIi TiAPOTEpMiYHOTO OOpOOJIEHHS AEPEBUHM € BH3HA-
YEHHSI 3JISKHOCTI JOIMyCTUMOTO MEpenaay BOJIOTH Y BUCY-
LIyBaHOMY ITHJIOMATepiajli BiJ Yacy CymIiHHS. AJDKe y Mu-
jJoMarepiajax i3 INepenajgaMy BOJOTH, 3HAYEHHS SKUX €
OIBIIMMU 3a JIOITYCTHMI, BUHHMKAIOTH 3AJIMIIKOBI Harpy-
JKEHHSI, SIKI HEraTHBHO BIUTMBAIOTH HA SIKICTh IMMJIONPOIYK-
mii. TIpore mpobiema momnsrae He B HASBHOCTI IIOJIB ITHUX
HaIlpyXXeHb, a y BIACYTHOCTI METOJIB iX YCyHEHHS Ta KOH-
TPOJIIO, 1 caMe TOMY BOHH € HEOaXaHUMH HE TUIBKH Y BUCY-
LIEHUX, aJle 1 y BUCYIIyBaHUX MHAIOMaTepiaax.

[Munomarepiany MOTpiOHO CYIIMTH TaK, MO0 MOTOYHHUH
niepernaz Bojgoru AW(r) 3a iX TOBIIMHOIO HE MEPEBHIIYBaB
JIOITYCTUMUX 3Ha4eHb AW,,,(r) . [lapamerpu areHTa cymrin-
HS (IIBUIKICTB, TEMIIEPATYpPa, BIHOCHA BOJIOTICTH) ITOTPi0-
HO 3MIHIOBATH 3 YaCOM TaKMM YHMHOM, 00 AW(r) He mepe-
BHUILYBAIO AWp,,(7) .

MocTanoBKa 3amxavi. OfHIEIO 3 OCHOBHHX OILIIHOK parfi-
OHAJIBHOCTI HAsIBHUX PEXUMIB CYIIIHHS TirpOCKOMIYHMX
KanusipHo-TIopucTux Marepiamis € ymoBa (Bilei, Soko-
lovskyi & Pavliust, 2010)

AWyon(®) =AW () > 0.

(1)

IHpopmauisa npo asTopis:

Tomy 11t KOHTPOJIIO Pi3HUII JOMYCTUMOTO Ta (haKTHY-
HOTO TIEpenajiB BOJOTH y 3alpOIOHOBAHO HOBHUH CIIOCiO,
NpaKTHYHA peajli3amis SKOTO IOJIsArae y: a) po3poOieHHI
ITOPUTMIYHOTO Ta IIPOrPaMHOTO 3a0e3MeYeHHs pOo3paxyH-
Ky AW,,, ; 0) BuMipioBaHHI (pakTHUHHX IIEpenaiB BOJIOTH Y
mIoMarepiaii 31 3MiHHIM BOJIOTOBMICTOM; B) TIOpiBHSHHI
TEOPETUYHHX Ta (PAKTHYHHX IEPEeNaiiB BOJOTH y BUCYIIY-
BaHOMY Matepiaji ISl NPUHHATTS PIIIeHHS NPO JOIIb-
HICTh TIOJAJIBIIOTO 3HEBOXHEHHS JCPEBHHH, 30epirarouu
TIOTOYHUH PEXKHUM CYILiHHS.

MaremaTuyHa MojeJb BHU3HAYeHHS AONMYCTHMOIO
nepenajay BOJOIH y TAHTeHTAJIbHUX NUJIOMAaTepiaJax.
Jis BU3HAuUGHHS 3HA4YCHb BEIWYMHU AW,,, M0OYIOBaHO
HOBI MaTeMaTW4HI MOJEJi Iyl BU3HAYEHHS KOMIIOHEHTIB
TEH30pa MILHOCTI Ta JOIyCTUMOTO IIE€penay BOJIOTH Y TH-
JoMarepiaiax 3 napaboiYHUM Ta KOCHHYCOiJaJIbHAM pO3-
TIOJ[1JTAMH BOJIOTH, CKJIAJIHUKAMH SIKOI €:
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® 3akoH ['yKka ISl HECTHUCIHMBUX Ta MaJOCTHCIUBHX MaTepi-
aiB
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1Oy O
gy =~ BV (xp); 4
x v
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7Ay Gly s
® "paHNYHI YMOBU
0,=0 11 x=1R; 0,=0 anua y==a, (5)

Ty =0 st x=+R Ta y=+a,;

e kpurepii minHOCTI [onpaenonara-Konxnosa ta €.K. Amike-
Ha3i BIAMOBIIHO

2 2 2 _1°
1100+ 11,0, + [0 + 11,1,02 + 1,00, + Mgyt =15 (6)

2 2 2 _ 2 2 2
4002 + Ay02 + 240,00y + 44yt =40t + ot + ooy + 72, (7)

ne: E., E, — MOIyNi NpPYKHOCTi; Gy, — MOIYJb 3CYBY;
My 5 My — KoeOinientu Ilyaccona; f., B, — KoedilieHTH
ycankd; W — (QYHKIIS pO3MOUTY BiJHOCHOI BOJIOTOCTI ITH-
JoMarepiaiy 3a HOro TOBIIMHOK; &, , &, — I'OJIOBHI KOMIIO-
HEHTH TeH30pa JehopMalliil; 7., , ¥, — HalpPYyKEHHs Ta Jie-
Iy s Ao, 1y s
Ay — KOMIIO-

¢dopmariist 3cyBy BIiANOBIOHO; [T,

Hxxyy s H,\y,\y

Ta Ao, Ay s Ao Ay s Axoy >
HEHTH TEH30piB MIIHOCTI; a Ta R — miBmmprHa Ta MiBTOB-
IMHA JOIIKY; X, Y — KOOPAWHATH TOYOK IONEPEYHOro Iie-
pepi3y MOLIKA BiTHOCHO MEPETHHY HOTo MiaroHaei.

VY pamkax 3alporOHOBaHOI MOJEINi 3 BHKOPHCTAHHIM
Merony Pitna Bnepme orpumano ¢hopMmynu s BU3HAUYEH-
HS TPAaHWYHHUX 3HAYE€Hb KOMIIOHEHTIB TEH30pa Hampy>KEHb
Ta JOIYCTUMHUX IIEperiajiiB BOJIOTH y NAJoMarepianax 3 ma-
paboTiYHUM Ta KOCHHYCOIAAIbHUMH PO3IMOJLIAMH BOJIOTH,
BHTOTOBJICHUX 3 JIEPEBUHH XBOWHHX Ta JINCTSHHUX IOPIiJI.

® JUTs JIOWIOK 3 JAEPEBMHM XBOWHHUX TMOPiJ Ta MapaboiivHuM
PO3IOIITIOM BOJIOTH:

O ; = (DI :(8)
1, + I1,,®, + \/ @2 + 11, D2 + 10, DD, + 4T, D3,
~1
AWoon = By (@i + Iy @, +y (D DDy )) 5 (9)

® JUIs JIOMIOK 3 JIPCBHHHM JICTSHUX IIOPi Ta HapaboidHiM
PO3IOIITIOM BOJIOTH:

) G| D2 + D2 + DD, + D2
O-if = 2 J\/ 2 . L L 2 9 (10)
T A DE + Ay D+ 240 DD, + 4 A DL,
DO + D2+ OD, + D3,
AWr)on: 2\/ ud 2) — ~ o\ ° (11)
By (Au®3F + Ay D} + 2410, DDy + 44, D3, )

® ISl TOIIOK 3 JIEPEBUHU XBOMHHX nopiz[ Ta KOCHHYCO1TaJIb-
HUM pO3HOI[iJIOM BOJIOT'HU:
Dijp
2
I oDy, + Iy Dy + Y (P Dy Py )

(12)

.
Oijp =

AW@M}?(FO) = ﬁyil(ﬂxx(pw + 11,y + ‘//p((pxz?;(pyp;(pxw))il , (13)

® JUIsl MJIOMATEPialliB 3 IePEBUHH JIMCTSIHUX MOPI:

2 2 2
* d)tf/'p\/ Pip + Djp + Pop@yp + Py

b= 5 . (14
A @, + Ay, + 2410y DryDyp + 4 Ay DLy

\/(p)?p + Dy + DDy, + iy
ﬂy(Axx(ngp + Ay @y + 240y PPy + 4Am'y(p§yp)

,(15)

D, = —2{2(3y2 —az)(Dl + 2D2x2)+D3(15y4 —12a%y% + a4)}(x2 —R2)2 5

@, =-2{2(3x? - R2)(Dy + 2D3y2) + D (1554 ~ 12R% +R4)}(y2—a2)2 ;(16)

@, = 8{2D1x(x2 —R?)(y>—a?)+ Dyxy(3x* - 4R?x* + R*) (1> — @) +
+Dyy (3p4 —day? + ) (v - R?)}

Je D; — BEJUYMHH, 3aJIEXKHI Bif (i3MKO-MEXaHIYHHX Xa-

PaKTEPUCTHK Ta T€OMETPUYHHUX PO3MIpIB JOCHIIIPKYBaHOTO
Marepiaiy.

DyHKIiOHAJTBLHA €XeMa cHUCTeMHM KOHTpoJo. Ha oc-
HOBI MaTematuyHOi Mojeni (2) — (7) ta ymoBu (1) po3pod-
JIeHO: a) (PYHKILIOHAIBHY CXEMY Ta aJrOpUTM pOOOTH CHC-
TEMH KOHTPOJIO PI3HHII IOTOYHHX Ta JOIyCTHMHUX 3Ha-
YeHb MepenaiB BOJIOTH y MUiIoMarepianax 3i 3MiHHAM BO-
JoroBmicrom; 0) mporpamHe 3a0e3nedeHHs Ui PO3paxyH-
KY JIOITyCTHMOT'O IT€PEnay BOJIOTH.

Po3pobiniena gyHKuIioHaNBEHA CXeMa CUCTEMH KOHTPOJIIO
CKJIaIA€ThCS 3 aHAJIOroBol Ta IwmdpoBoi gactuH (puc. 1).
AHanoroBa 4acTuHa MicTUTh naBadi Bomoru JIB1 ta JIB2,
sIKI BUMIPIOIOTH BOJIOTOBMICT ITWJIOMAaTepialy Ha ITOBEPXHi
Ta B CEPeIWHI JOIIKA. TaKkoX B aHAJOTOBIM YacTHHI Mic-
TATHCS MOAYJIi Y3TOJDKEHHS PiBHIB IXHIX CHTHAJIIB.

ML

[ [AE)
* MK

—

NaHenb
oneparopa

308 Hilw Hii
iHTepdencas aaxy

EOM

%

Puc. 1. ®yHKITIOHATBHA CXEMa CUCTEMH JUTsl KOHTPOITO Pi3HHUII I0-
TOYHHX Ta IOMYCTUMHX 3HAYCHB MEPETaIiB BOJIOTH Y MIIOMATEPi-
ajax 31 3SMiHHUM BOJIOTOBMiCTOM

Curnaim 3 JaBaviB BOJIOTH HaAXOJSTh A0 HOPMYIOUHX
neperBoproBauiB HIT1, HIT2. Buxinai aHanorosi HopMoBa-
Hi CHTHaJIM TIEPETBOPIOETHCS Y U(POBUIT BUIIISAA 32 JIOMO-
Moror asajoro-udposux mepersoproBaudiB AL i
AIII2, mo € CkJIaJOBOK JAHKOK IPOMHUCIOBOrO Mporpa-
MoBaHoro JiorigHoro xkontposepa (ITJIK). ALIT 3a6e3neuy-
10Th 14-0iTHY AMCKpETH3aLil0 BXiTHUX CUTHAJIIB Ta MONAdy
tioro 3a 3amutoM IIJIK Ha cuctemuy mmny. Kontponep 3a
BOYZIOBaHMM MPOTPaMHHUM aJITOPUTMOM BUKOHYE aHalIi3 OT-
puUMaHMX (paKTHYHHX MEpEenaiB BOJOTH Ta MOPIBHIHHS iX 3
JIOITYCTIMUMH TIeperiaiaMi BOJIOTH, SIKI HaAIHIIIA 3 30B-
HimHb0oi EOM 4epe3 cranpmapTHuil iHTepdelc 3B'S3KY
IUUIK. 3a mormomoror maHesi omeparopa peaji3oBaHO pe-
XKHMMH BiIOOpaKEHHS IIOTOYHOTO Ta PEKOMEHJOBAHOTO J0-
ITyCTIMOI'O TIepemnaiiB BOJIOTH. TakoX IaHelb oneparopa
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BHCTYIA€ B POJIi JAWUCTAHIIHHOTO NPUCTPOIO BBEACHHS Jla-
Hux sk mis [UIK tak, i gma 3oBHimEBOI EOM. Oxpim
I[bOT0, Ha TaHelli 3alporpaMoOBaHO CTaHJAPTHI ITOBiIOM-
JIeHHS, SIKi JaloTh iHQopMalilo orneparopy Hpo HeoOXia-
HICTh BHECEHHS 3MiH y IOTOYHI HaJIAIITyBaHHS.

AJITOPUTM POGOTH CHCTEMH KOHTpoJ0. Ha ocHoOBi
¢dopmyn (2) — (16) ta 3a pesynpraramu pociipkeHs (Pobe-
reiko et al., 2013; Pobereiko & Flud, 2014) no6ynosano ain-
TOPUTM POOOTH 3alpPONOHOBAHOI CHCTEMH KOHTPOIIO pi3-
HUII TIOTOYHHX Ta JOMYCTHUMHUX II€PEnajiB BOJIOTH Y MHJIO-
MaTepiani 31 3MiHHUM BoJOToBMicTOM. OCHOBHUMU CKIIa]I-
HUKaMH OO0 aJITOPUTMY €: TiIIporpamMa B3aeMoiii i3 30B-
Himaboro EOM, B sikifi peaii3oBaHO 0OpaxyHOK AW, ;
mianporpaMa oOpoOIeHHS AaHUX BUMIPIOBAHb ITOTOYHOTO
nepernagy Bojoru; iHrepdeiic B3aemomii i3 omeparopom;
OJIOK IPUHHATTSA PillIeHb ITPO BiAMOBIAHICTD PEXUMY TipO-
TEpMI4HOTO OOpOOJICHHSI YyMOBI 30€pEeXXEHHS JOIYCTUMOIO
Tieperay BOJIOTH y IHjioMarepiaiax.

ITouaTox )
v 0
>\ Trnor<Tkin

v 1
OTpUMaHHS IOy CTHMUX O
MepernajiB BOJIOTH
3 30BHIIIELOr0 EOM

- = 2

Bumipu Ta nputiom O

aHaJIOTOBUX CHTHAJIIB
BiJ JaBadiB BOJIOTH

AHaii3 pe3ynpraTiB BUMIpY.
udposa dinsrpamis

DakTHYHHI
repernaj BoJIoru
€ MEHIITUM 32
JIOITY CTUMMIA

B mexax
JIOITyCTUMOTO 2

Ioka3 Ha gucmiel nonepemKeHHs.
Ta pexomenpauii oneparopy,
IIOJI0 3MIiH PEXKUMY CYIIiHHS

( Kinenn )
Puc. 2. Anroput™m poboTH CHCTEMH KOHTPOIIO TIEpETIaziB BOJIOTH y
ImIoMarepiaii

Peanizamis anroputmy noTpedye BHKOPHCTaHHS JBOX
Pi3HHX 32 OOYHMCIIOBAIILHOIO MTOTYXHICTIO IIPUCTPOIB — Bif-
naneHol nepconanbHoi EOM it BU3HAUCHHS JAOITYCTUMHX
TIepernaziB BOJIOTH Ta JIOKAJIBHOT'O MAJIOMOTY>KHOT'O MiKpOII-
potiecopHoro OJIOKY i3 iHTepdeticoM omeparopa Ui OTPU-
MaHHSl IIOTOYHMX 3HAYEHb IIEpenagy BOJIOTH B JICPEBHHI.

MiX IMMH TPUCTPOSIMH THOTPIOHO O0ONAIITYBAaTH KaHAJ
3B"SI3KY 13 IOCTATHBOIO 3aBaAOCTIHKICTIO 1 IIBUIKOII€IO0.
brok-cxeMy anropuTmy HaBeIeHO Ha puc. 2. biok
1 BigmoBiga€e 3a MpUtoM MaKEeTy JaHUX, IO OyIyTh Iepeaa-
Hi JI0 JIOKQJIFHOTO MiKpOITPOIIECOPHOT0 OJI0Ka MepCOHAb-
Hoto EOM, sika BHKOHYE OOYHCIICHHS JOIYCTHMOTO IIepe-
Iajly BOJIOTY BiAMOBIAHO 1O 33JaHUX PO3MIpHHX Ta sKic-
HUX IapamerpiB JepeBuHH. bioku 2 1 3 BigmoBinHO 3a0e3-
MIeYyIOTh 3aIyCK LUKy BUMIPIOBaHb PEaJBbHOTO IIEperaay
BOJIOTH, aHAJIOrO-IK(poBe MEpPeTBOPEHHS Ta OOpOOICHHS
pe3yABTATIB BUMIPIOBaHb. 3a JIOMOMOrOK O10Ka 4 BHKO-
HYETHCS TIOPIBHSHHS 00YMCICHUX 30BHIHbOI0 EOM no-
ITyCTUMUX HepenaaiB BOJOTH i3 MOTOYHUMHU 3HAYCHHSIMH,
3a(hikCOBaHMMU 3a JIOTIOMOTOI0 CHCTEMH BUMIPIOBAHHSI.
SIKIO AW,,,(7) > AW (7) , BUKOHYETBCS 60K 5 i Ha jtuc-

uiel 3'SBJISETHCS MOBITOMIIEHHS, IO TPOIEC TiApOTEpMid-
HOTO OOpOOJIEHHS TPOXOIWTH B MEXKaX HOPMH. SIKIIIO
AWpon (7)< AW (7), BUKOHYETBCA 010K 6 i Ha jucruiei 3'siB-

JISE€THCS TIOBIIOMIICHHS, IO (DAaKTHYHMN Mepernaj BOJOTH
TIEPEBHUIITYE TOMYCTHUMHUH 1 HEOOXiTHO BHOCUTH 3MiHU B TO-
TOYHHH peXuM cymiHHS. [licis BUBENEHHS IOBIIOMIICHB
Ha JIUCIUIEH, CHCTeMa MOBEPTAETHCS B IIOUYATKOBE ITOJIOKEH-
Hs1, TOOTO 710 670Ky 1.

BucHoBk#. 3anporioHOBaHO HOBHII cTOCiO HEpYIHIBHO-
r'O KOHTPOJIIO Pi3HUII JOMYCTHMOro Ta (haKTHIHOTO Iepe-
majly BOJOTW Y IIpoueci cymriHHs muioMarepiaiiB. CyTb
LBOTO cHoco0y moisrae y Oe3rnepepBHOMY BHMIpPIOBAaHHI
pizHHLI (PaKTHIHUX BOJIOTOBMICTIB Ha ITOBEPXHI Ta Bcepe-
JIMHI Marepiaily 1 B OAAJbLUIOMY ITOPIBHSIHHI HOTO 3 OTpH-
MaHAMH TEOPETUYHHMHM JIOIYCTHMHUMH IIepenajaMu BOJO-
ru. [TobynoBaHoO QyHKIIOHANBEHY CXEMY Ta aJlTOPUTM poOo-
TH TIPOTrPaMHO-aNapaTHOTO KOMIUIEKCY JUIsl KOHTPOJIIO pi3-
HUIIl 3HAYE€Hb IIOTOYHOT'O JIOIYCTUMOro Ta (PaKTHIHOTO ITe-
pernaziB BOJIOTH y BUCYLITYBaHUX NHJIOMaTepiaiax.
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KOHTPOJIb PASHUIIbI TEKYILIUX U AOITIYCTUMBIX IIEPEINIAJOB BJIAT'H
110 TOJIUHE BbICYIIUBAEMOTI' O IIWJIOMATEPHUAJIA

M3noxxena akTyaJbHOCTh TEMbI M MPHUBEIEHA MOCTAHOBKA 3a1aud. JIns pelieHus! MOCTaBIEHHOM 3a/ladyd B paMKaX MEXaHUKH
CIUTOIITHOM CPeNbl M C MCIONBh30BaHUEM KpHUTEpHs MpodHOCTH ['onmeHOmaTa-KomHoBa mocTpoeHa HOBas MaTeMaTH4ecKas MOIEIb
JIISL OIPENIeNICHUsT IPEIeIbHBIX 3HAUEHUM KOMIIOHEHTOB TEH30pa HamlpshKEHUH M JOMYCTUMOrO Mepernaja Biaru B TaHIC€HTAJbHBIX
MAJIOMaTepraiax ¢ MapaboIMUYeCKUM M KOCHHYCOMAAIBHBIM paclpeneieHus IMHu Biaroconepkanus. C momornpio merona Putna
HANICHO PEIICHHS ATOM MOJENN B BUIAC aHATUTHYCCKUX 3aBHCHMOCTEH JOMYCTUMBIX MEPENasoB BIATH OT (HU3HKO-MEXaHMIECKIX
CBOMCTB JIPEBECHHBI M TEOMETPUICCKUX Pa3MEpoOB JOCKA. Ha OCHOBE MOMYYEHHBIX 3aBHCHMOCTEH MPEIOKEH HOBBIN CIIOCO0 IS
CBOEBPEMEHHOTO BBISIBIICHUS IOIIYCTHUMBIX IEPENaoB BJIark B BHICYIIMBAEMBIX MMUIOMaTepUaiax, KOTOPbIN 3aK/II0UaeTCs B: TEOpe-
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THYECKOM OIPECIICHUH TPEIeIbHBIX a0COMIOTHRIX 3HAUYCHUH PAa3HOCTU OTHOCHTENBHON BIAKHOCTHU IUTACTU W IEHTPAIBHOTO CIIOS
JIOCKH C TIEPEMCHHBIM BIIArOCOAEPKAaHHEM; IKCIEPHUMEHTAIBHOM M3MEPEHHN (DAaKTHIECKUX 3HAYCHUH STOM Pa3HHIBI M IIOCIIELy-
IOIIEM CPaBHEHHMH TEOPETUUECKHX M (DaKTHUECKUX IEPENafoB BIArdW B JpeBecHHE. [ MpakTHIeCKOd peann3anuy 3Toro crocoba
pa3paboTana (HyHKIIMOHATIBHAS CX€Ma JJISI IOCTPOCHHSI CHCTEMBI KOHTPOJIS HOITyCTHMBIX IEPENajoB BIaru B MAJIOMaTepHanax ¢ pas-
JIMYHBIMHU T€OMETPHIECKIMH pa3MepaMH 1 OIHCAH AITOPUTM ee PabOoTHI.

Kniouesvie cnoga: nomyCTUMBIH TIepenaj BIary; TeKyquil Iepena] BIaKHOCTH; CHCTEMa KOHTPOJIISL.
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MONITORING OF THE DIFFERENCE BETWEEN ACTUAL AND PERMISSIBLE VALUES
OF THE MOISTURE DROP BY DRIED TIMBER THICKNESS

The paper presents the importance of the topic and sets the problem. To solve this problem within the framework of a continuum
environment mechanics and using the Holdenblat-Kopnov strength criterion, a new mathematical model was built to determine the
maximum values of the stress tensor components and permissible moisture drops in the tangent timber with parabolic and cosine mo-
isture distributions. Ritz method was used to find the solutions to this model in the form of analytical dependences of permissible
moisture drops from physical and mechanical properties of wood and geometrical dimensions of the board. Based on the dependen-
ces obtained, a new method of timely detection of changes in the permissible moisture drops in dried timber was suggested, implying
the theoretical determination of the maximum absolute values of relative moisture differences between the upper and central layers of
the board with varying moisture content, experimental measurement of these difference values, and subsequent comparison of theore-
tical and actual moisture drops in wood. Implementation of the proposed system monitoring of the difference between actual and per-
missible values of the moisture drop by board thickness, will allow to significantly increase the quality of products during the drying
of lumber. Therefore, for the practical realization of the proposed method of timely detection of the limit values of gradients of mois-
ture fields in dried lumber, a functional scheme was developed for constructing a control system for tolerable moisture variations in
lumber with different geometric sizes and its operation algorithm was described. The proposed algorithm describes its main compo-
nents. Also, this article describes the hardware requirements that are required for the correct operation of this algorithm. The imple-
mentation of the algorithm requires the use of two different devices' computing power — a remote personal computer to determine to-
lerable moisture variations and a local low-power microprocessor unit with an operator interface to obtain the current values of the
moisture drop in the wood.
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