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MOJAE/IUPOBAHUE INPOLIECCA OTBEPKAEHHUA BOJAHO-AUCIIEPCUOHHBIX U ITIOJINYPE-
TAHOBbIX IAKOKPACOYHbIX MATEPHUAJIOB IIPU TEPMOPAJUAITMOHHOM HAT'PEBE

[Ipn MomenMpoBaHUK TPOLEcca OTBEPXKICHUSI BOIHO-AHCIIEPCHOHHBIX M MOJMYPETAHOBBIX JIAKOKPACOYHBIX MAaTEPHAJIOB IIPH
TEepPMOPAANAIMOHHOM HarpeBe 3a OCHOBY B3ST B-man Broporo nopsiaka. OnpeneneHsl nepeMeHHbIe (hakTopsl, chopMHUpoBaH IIaH
9KCIIEPUMEHTA U MPOBE/ICHBI COOTBETCTBYIONINE HCcIenoBaHusL. 1o pe3ynbTaTtaM SKCIEpUMEHTOB HaiIeHbI KO3 (UINCHTHI ypaBHE-
HUH pPerpeccuy BTOPOro IMOPSAKA, TPOBEAEHA MPOBEpKa NX 3HAYMMOCTH 110 KpuTeprio CThIofeHTa. JJ0CTOBEPHOCTH MOTYyIEHHBIX 3a-
BHCHMOCTEH IpoBepeHa npu nomonmw kputepust Oumepa. [TocTporB MOBEpXHOCTH OTKIMKA M MPOAHAIN3HPOBAB MOTYyYCHHEBIE pe-
3yIBTAThI, YCTAHOBJIEHO, YTO OCHOBHOE BIIMSIHUE HA BPEMs OTBEP)KACHHS JTAKOKPACOYHBIX MAaTEPUAIOB OKa3bIBACT BHICOTA PACIIOJNIO-
KEHUS M3ITydaTens HaJ MOBEPXHOCTHIO o0pasma. 3MeHeHrne TONIMHBI HAHOCHMOTO CIIOSI JTAKOKPAaCOYHOT0 MaTepHasla OKa3hIBAIO
HECYIIECTBEHHOE BIMSHUE HA BPEMs OTBEPIKACHUS JIJAKOKPACOUHOTO MOKPHITHSL. Y CTAHOBJIEHO, YTO CIIUIIKOM OBICTPBI POCT TeMIe-
paTypbl Ha OBEpXHOCTH 00pa3IOB BBI3BIBAJ yXy/IICHNE KadecTBa. Ha m3nenisix HaOmoganocs MOsIBICHNE TaKUX Je(hEeKTOB IOBEp-
XHOCTH, Kak "Imy3eipu", "Kpareps!" U "Hpokonsr". B cBs3u ¢ 3THM, B JaTbHEHIINX HUCCIEIOBAHUSAX PEIICHO OLECHUTH BIFSTHHE OJIO-
KEHUS U3JTydaTelsi Ha KauecTBO MIOBEPXHOCTH. Y CTAHOBIICHO, YTO MOJTYYCHHBIC YPABHEHUS PETPECCHU UMEIOT MPAKTHIECKYIO 3HAUH-
MOCTb JUIS IPSANPHUATHH, 3aHUMAIOIINXCS OTIEIKOH CTOJISIPHO-CTPOUTEINIBHBIX M3IEIHI U3 APEBECHHEL, a TaKKe MEOCIBHBIX JeTa-

JIeH.

Kniouesvie cnoga: B-nnaH; ypaBHEHHE PETPECCHH; BPEMSI OTBEP)KICHHUS; 1€(EKTHI IIOBEPXHOCTH.

Beenenne. Mcnonb3oBaHME TEXHOIOTMH TEpMOpaaU-
AI[IOHHOTO OTBEPXKJICHUSI B OT/EJIOYHBIX IeXax JAEpeBo00-
pabaThIBaIOIINX TIPEANPHUATHNA SBISIETCS TEPCHEKTHBHBIM
HanpasjeHueM. J[aHHas TEXHOIOTHs MO3BOJSAET 3HAUUTENb-
HO COKPAaTHTb BPEMsI OTBEPXKJCHUS JIAKOKPACOYHOI'O IOK-
poitust (JIKIT) o cpaBHEHUIO C TPaIUIMOHHON KOHBEKTHB-
Hoit cynikoit (Prokhorchik, 2014).

AHanu3 JUTEpAaTypHBIX HCTOYHUKOB II0Ka3al, 4YTO B
HACTOSIILEE BPEMS HE CYILECTBYET HUKAKUX PEKOMEHIAIMN
[0 PEXKHUMY CYLIKH BOAHO-AHUCIIEPCUOHHBIX AKPHIOBBIX U
MOJIMYPETAHOBBIX MAaTEpUAJIOB, HAHECEHHBIX Ha IIOBEp-
XHOCTh CTOJIIPHO-CTPOUTENBHBIX W3ACIHHA W Mebenn wu3
npeBecuHbl. Ha ocHOBaHMM 3TOrO BO3HHKJIA HEOOXOIMW-
MOCTh B pa3paboTKe ONTUMAJIBHBIX PEXUMOB HH(pakpac-
ot (MK) cymku. [lns wccrnenoBaHus JaHHOTO IIpoliecca
OTBEPKJCHUS MOJIMYPETAHOBBIX M BOAHO-IUCIIEPCHOHHBIX
akpwioBbix JIKM ObIT mpuMeHeH croco0d, ONMCaHHBIA B
6onee pannux uccnenoBanusx (Prokhorchik & Chuikov,
2017). Vcnonb3yst mOMydeHHBIE JaHHBIE, MOXXHO YCTaHO-
BHUTh U MAaTEMATUYECKU OMHUCATH MPOLECCHI, MPOTEKAIOLIHE
TIPY BBICBIXaHUH JJAKOKPACOYHBIX MaTepranos (JIKM).

CrouT Takke OTMETHUTh, YTO JaHHBIE INPOLECCHI, KaK
IIPABUJIO, HE YAETCsl ONUCATh JINHEWHBIMHU PErPECCHOHHBI-
MU 3aKOHOMEPHOCTSIMHU. J[JIs1 NOBBIIIEHHU TOYHOCTH OIUCaA-
HUSI HEOOXOANMO HCIOIB30BaTh MaTreMaTHYECKHE MOJIEIN
OoJiee BBICOKOTO IOPsIIKA, TO €CTh NPUMEHEHHSI OpPTOro-

IHpopmaLia npo asTopiB:

HAJIBHOTO KOMIIO3UIMOHHOIO IIJIAHWPOBAHUS JKCIEPHUMEH-
Ta. DTOT METO MOJKET OBbITh MPUMEHEH C YUETOM pe3yilb-
TATOB MOJIHOTO ()aKTOPHOTO SKCHEPHUMEHTA U IIPOBEICHUS
OIBITOB B JOMOJIHUTEIBHBIX TOYKAX, COOTBETCTBYIOLIUX Op-
TOroHanbHOMy IUTaHy. [Tomyyaemas B pesynbraTte Marema-
THUYECKast MOJIETIb BTOPOT'O MOPsIAKa MO3BOJISIET ONUcaTh 0o-
Jiee CIOXKHbIE M3MEHEHUS (PYHKIUH OTKJIMKA M CIIPOTHO3H-
pOBaTh MOBE/ICHNE BHIXOAHOW BEIMUUHEI (B HALIEM CIydae
BpeMeHHu oTBepxxaeHus JIKM).
enp nccnenoBaHuii 3akiI04anachk B MOITYYEHUM Mate-
MaTHYECKUX 3aBHCHUMOCTEH BIIMSHMS IIEPEMEHHBIX (haKTo-
POB Ha BBIXOJHYIO BEJIMUYMHY AJIS JAJbHEHIIEro onpenesne-
HUSl ONTHMAJIbHBIX PEXKUMOB OTBEPXKAEHHUS BOIHO-JHUCIIEP-
CHOHHBIX aKPUJIOBBIX M MONHypeTaHOBBIX JIKM.
OcHoBHast 4acTb. [ JOCTMIKEHMS IIENTU TOCTaBIICHBI
CleqyoIue 3aJauu:
® BEIOOP METOAMKH IUIAHAPOBAHMS SKCIEPUMEHTA,;
® ompe/eNeHNe U BBIOOp IIepeMeHHBIX (hJaKTOPOB;
® CO3/1aHNE MaTPHITEI INTAHUPOBAHNS SKCIICPHMEHTA;
® [IPOBEICHUE HCIIBITAaHNH COINTACHO MAaTPHIIE IUTAHUPOBAHHS,
® HaXOX/ICHHE YPaBHEHHIT Perpecchy;
® IIpOBEpKa a/IeKBATHOCTH HOTyYEHHBIX 3aBHCHUMOCTEH;
® [IOCTPOEHHE MOBEPXHOCTEH OTKIINKA (DYHKITHIA.
ITpouecc nHdppakpacHOW CYIIKH MPOXOAWI IPU TEMIIE-
patype okpyxatomeii cpensl 7=20"> °C U OTHOCHTENbHOI
BIQXKHOCTH Bo3ayxa W=65"%. O6pasel U3 IpeBeCHHbI
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COCHBI C HAaHECEHHBIM JIAKOKPACOYHBIM IOKPBITHEM OIIpe-
JICTICHHON TOJIIIMHBI ITIOMEIIANY Ha AaHAJIWTHYECKHE BECHI.
Han ero moBepxHOCTBIO Ha OIpeeTICHHOI BBICOTE OB yC-
TAHOBJICH MH(PAKPACHBIA TaJIOTCHOBBIN M3ITydaTeslh MOII-
Hocthio 1000 Br. ITocne Brmouenus MK-reneparopa xax-
Jyl0 MUHYTY (UKCHpoBaIn Maccy obOpasma. Vcrbrtanns
MpeKpaliaiy, Koraa mMacca odpasia HaduHajla MOHOTOHHO
(c HOCTOSIHHBIM 3HAYEHHEM) YOBIBATD.

B sTOM ciy4yae BpeMsi BBICBIXaHMS ¢ OBIJIO IPHHATO 32
BBIXOAHOW IIEpPEMEHHBIN (hakTop, Ha BEIMYMHY KOTOPOTO
OyZIyT BIUATH PACCTOSIHUE OT M3JIydaTesst o obpasua (H) u
TOJIIIMHA TpeIBapUTENIbHO HaHeceHHOH teHkn JIKM (4).

W3menenne maccel obpasna (1) Tarke ObLIO OTHECEHO
K BBIXOAHBIM NEpEeMEHHBIM (haKTOpaM, TaK Kak 3TOT rapa-
METp TOXe OyJleT 3aBUCeTb OT W3MEHEHHs BesnduH H u h.
OpHAaKO CTOUT OTMETUTH, YTO W3MEHEHHE Macchl o0Opasla
SIBIISIETCS. HeMH(OPMATHBHBIM M ITOTOMY IIPU pacyeTe Ma-
TEMaTHYECKOH MOJIEITN HE YIUTHIBAIOCE.

VYunThIBas CyIIECTBYIOIIME PEKOMEHIAMH aBTOPOB
(Gaidadin & Efremova, 2008; Pizhurin & Pizhurin, 2005;
Pizhurin & Pizhurin, 2004) amnst moxy4eHnst perpecCHOHHBIX
MoOJIeJIel, C TOMOIIBIO KOTOPBIX OIMCHIBAIOT XapaKTEePUCTH-
KM TIpoliecca TEPMOpaIUaluoOHHOTO OTBEP)KACHHS BOTHO-
JIICIICPCHOHHBIX JIAKOKPACOYHBIX MAaTepHajioB Ha IIOBEp-
XHOCTH JIPEBECHHBI, Hanboee y100HO MCIIOIH30BATh IlIa-
HBI BTOPOT'O MOpsAKA THIA By.

[lpn nymaHMpoBaHWMM SKCHIEpUMEHTa HCIOIB30BaH B-
IUIaH BTOPOTO MOpsiIKa. B cOOTBETCTBUN C METOAMKON Ka-
JIbIH (haKTOp BapbUpPOBAJICS HAa TPEX YPOBHSX, TO €CTh MPH-
HUMaJ B K&XKJIOM OIBITE OAHO U3 TPEX 3HAYCHUM: Xiiny Xpax
WA Xep=(XointXinax)/2. Takum 00pa3oM, NpeseNbHbIE 3HA-
YeHUs (aKTOpOB JUIS BOAHO-AWCIEPCHOHHBIX AKPHIIOBBIX

JIAKOKPAaCOYHBIX MaTEPHAJIOB, COINIACHO JKCIIEPUMEHTY COC-
TaBUJIH:
200<X;<300 mxm; 300<X,<1000 mm.

Jst nonmumyperanoBbix JIKM:

100<X;<200 MxM; 300<X5<1000 MM,
rae: X; — TonuHa HaHneceHHoro cios JIKM, mxm; X, —
pacCTOsIHUE MEXKIY H3IIydaTelIeM U 00pas3ioM, MM.

B xome mpoBeneHus SKCIepUMEHTa OBLIO 3aMEUCHO,
YTO BpPEMsI BBICBIXaHHS MEPBOIO U BTOPOTrO CJIOSI BOAHO-
JUCTIEPCHOHHBIX akpuioBbix JIKM He oTimyaercs Ipyr OT
npyra. [losToMy pacuer MaTteMaTHYeCKOH MOJIemu ObLT
MIPOBEJIEH TOIBLKO ISl 1-T0 ciosl.

V¥ nonunyperanossix JIKM Bpems oTBepKI€HUS IEPBOTO
Y TOCIEAYIOIUX CIOEB 3HAYUTENBHO OTiM4aercs. B cBa3u
¢ 3TUM OBLTa HEOOXOIUMOCTH ITOCTPOCHHS PETPECCHOHHON
MOJEIH JUIsl KaKa0ro cinos. [lnan skcnepuMeHTa B HOpMHU-
POBaHHBIX 3HAYCHUSIX TICPEMCHHBIX (h)aKTOPOB TPEACTABICH
B TaOin. 1. Pe3ymbTaThl 3KCIIEPUMEHTOB MOXKHO HAaOIIOAAThH
B TaOm. 2.

Taou. 1. [11an npoBegeHns IKCIePUMEHTA

Ne DaKTOp B YCIOBHBIX €IUHUIAX

omsITal X, X, X, XX, X X,
1 +1 -1 -1 +1 +1 +1
2 +1 +1 -1 -1 +1 +1
3 +1 -1 +1 —1 +1 +1
4 +1 +1 +1 +1 +1 +1
5 +1 0 0 0 0 0
6 +1 +1 0 0 0 0
7 +1 -1 0 0 0 0
8 +1 0 +1 0 0 0
9 +1 0 -1 0 0 0

Taou. 2. Pe3yJibTaThl 3KCIIEPUMEHTOB

No ombITa Bonno-gucnepcuonnsie akpriossie JIKM | 1-it cnoit mommmyperanossix JIKM 2-1 cioit monmypetanoBbix JIKM
X\, MKM X5, MM Y.y, MUH X\, MKM X5, MM Y.p, MUH X\, MKM X5, MM Y.y, MUH
1 200 300 7,3 100 300 9,5 100 300 35,0
2 300 300 9,4 200 300 12,0 200 300 40,0
3 200 1000 15,6 100 1000 11,0 100 1000 75,0
4 300 1000 17,6 200 1000 19,5 200 1000 84,0
5 250 650 9,5 150 650 14,5 150 650 59,0
6 300 650 9,3 200 650 18,0 200 650 64,0
7 200 650 7,7 100 650 11,0 100 650 51,0
8 250 1000 16,4 150 1000 15,5 150 1000 79,0
9 250 300 8,4 150 300 10,5 150 300 38,0
B Tabn. 2 mpuBeICHBI BENWYWHBI CPEIHETO 3HAYCHUS pacn pacn sZh 0,619222 )
cepun oneiToB (Yyp). B pesynpTaTe pacueToB HONyYEeHBI Wiza | 7aseos 2 () = 0,843333 =0,734;
YpPaBHEHUs PErPECCHUHA BTOPOrO IMOPSAAKA B KOAUPOBAHHBIX 5
0003HAUCHUSX, YIUTHIBAIONINX BIUSHUE KaXI0ro (hakropa pact _ ppace _ S _ 0,625169 3,310;
Ha BpeMms orBepxkaeHust JIKM. Onenka 3HAYMMOCTH KO3 (- e g2 {yh - 0,188889
(UIMEHTOB NaHHOHM perpeccuy OCYIIECTBISIIACH MO t-KpH- pact ppace s2, 8,6000 5 0368

Tepuro CtbroneHTa. Ilocne orcenBaHus MaJ03HAYUMBIX KO-
3¢ QUIIMEHTOB YpaBHEHUS! IIPUOOPENN CIEAYIOMUA BUI:

® J1UIs1 BOJHO-AUCIIEPCHOHHBIX akpiioBbIx JIKM

y=0,95- X, +4,08- X,+3,62- X3 +9,01;
® 1715t 1-T0 CI0S MOTIYPETaHOBBIX MaTePUAIOB
y=3,00-X;+233- X,-1,50- X3 +1,50- X; - X2+14,51;
® 1715t 2-TO CJIOS MOJTIYPETaHOBBIX MaTepUAIOB
y=4,50-X;+20,83- X,+1,00- X;- X,+5833.
B nanpHeiimem Oblila MpoBe/ieHA NIPOBEpPKa Ha aJeKBaT-

HOCTb IOJIYYE€HHBIX YPaBHEHUN PErpecCHU C HCHOIb30Ba-
HueM kputepust Ouiepa.

Pacuernsiil kputepuil Ouiepa Uisi CEpUU OMBITOB MO-
JIy4UIICS PaBEH:

kk2.q 718005

s2{yl 42222

IMonyuennoe 3uauenue FP*°' cpaBHHBAIOCH C TaOIM4-
HeM (F™9'=3,55). TlockonbKy yenoBue FP <F™0" ppimon-
HSIETCSI, TO JIOCTOBEPHOCTD IIOJYYCHHBIX YPaBHEHHI HE OT-
BEprajachb.

Mopnenb BIUSHUS TONIIUHBI HaHOcHMoro ciost JIKM (4,
MKM) M PACCTOSHUS MEXITY HHOPAKPACHBIM U3Iy4aTesieM 1
obpasiom (H, MM) Ha MPOJOKHTENFHOCTh OTBEPIKICHHS
JIAKOKPACOYHOTO TIOKPHITHS (£, MHH) UMEET BHUL:

® JUIsl BOAHO-IMCIIEPCUOHHBIX aKpuiIoBbix JIKM

2
t:0,95~h_250+4,08~H_650+3,62~ H =650 +9,01;
50 350 350

® 114 1-ro cios MOJINYPETAHOBBIX MAaTCPHUAJIOB
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2
123,00 17130 533 H200 5o (A OO,
50 350 350

h—lSO.H3—650+14,51;

+1,50- ——

50

® 1A 2-1‘0 CJ104 HOJII/IypeTaHOBBIX MaTepI/IaJIOB

h-150 H-650 | o h=150 H-650

0 350 ’ 50 350
AHaJ‘II/I3 MOJYYCHHBIX PE3YJIbTATOB IMOKA3bIBACT, YTO OC-
HOBHOC BJIMSIHHUC Ha BPEMsS OTBCPIKACHUSA JTAKOKPACOYHBIX
MaTepruaJIOB OKAa3bIBACT BbICOTA PACIIOJIOKCHUSA U31YyHaTCIIA

HaJ IOBEPXHOCTHIO 00pa3ua (H).
1100

Hw —— — ——— lg——20—
1000 \\1817&%

900 W
\ PB— |
800 \'2\
\ n— |

+58,33.

t=45- +20,83-

700 0—__
600 e
500
5 8
400
09—
300 h, MKM
10—
200
a) 180 200 220 240 260 280 300 320
1100 7 T
H, Mmm 21
1000
20
900
17 18 19
800
14 15 16
700
600
13
500
11 12
400
10
00} o
. ~8___ h, MKM
6) 80 100 120 140 160 180 200 220
1100 [
LH, MM

1000

\78
\ \

800

68
58 \
600 \

500 \48

400 \

T
300
- N h, MKM!
B) 80 100 120 140 160 180 200 220

Puc. 1. [ToBepxHocTH oTKIMKa BpeMeHH orBepxaeHns BJI-AK
JIKM (a), 1-ro crost YP JIKM (6), 2-ro crost YP JIKM (B)

[To monmyyeHHBIM MOIEISAM MOCTPOEHBI MOBEPXHOCTU
oTKIKa (puc. 1), KOTOpBIC HATIISIAHO OTOOPAYKAIOT 3aBUCH-
MOCTb BPEMEHHU OTBEPKJIEHUSI JIAKOKPACOUHBIX MATEPHAIIOB
B 3aBHCHUMOCTH OT MOJIOXKEHUSI U3JIydaTesisi U TOJNIUHbBI Ha-
HECEHHOTO CJIOSL.

Kak BHIHO M3 MOCTPOEHHBIX MOBEPXHOCTEH OTKIIMKA,
IIpY  yBeJIMYEHWW ToimuHbl (4) HaHocuMmoro ciost JIKM
BpeMsl OTBEP)KACHUS HE3HAYMTENIBFHO YBEJIMUUBAETCs (HaIm-
pHUMeEp, €CITH PACCTOSIHUE MEXIY M3JIydaTesieM U 00pa3omM
ycraroButh 300 MM, To g BA-AK JIKM npu yBennueHun
TonmuHsI ci1ost ¢ 200 MkM 10 300 MKM BpeMsl OTBEPKICHHUS
COCTaBHUT 7 1 9 MUHYT COOTBETCTBEHHO).

Opnaxo, yBennueHne paccTosiHus (H) MexX Iy u3irydare-
jJeM u o0pas3noM OyaeT OKka3blBaTh OOJbIIee BIIMSIHUE Ha
BpeMsl BBICBIXaHMS JIAKOKPACOUHBIX IMOKPBITHH, YEM TOJI-
IIMHa HAHOCHUMOTO cJ10s1 (HanmpuMmep, IpH TOJIIHUHE MOKPHI-
tus 200 mxym, ans B/JI-AK JIKM yBenuueHue paccTOSHUS
MEeXIy u3irydareneM u obpasuom ¢ 300 Mm mo 1000 mm
BJIEUET U3MEHEHUE BPEMEHH OTBEPXKICHHA ¢ 7-MHU 10 15-Tn
MHUHYT COOTBETCTBEHHO).

IIpu npoBeaeHNN PKCHEPUMEHTA TaKXKE 3aMEUEHO, YTO
IIPY HEOOJBIIOM PACCTOSIHUM MEXKAY M3JIydaTeseM U o0pas-
oM (300 MM), Ha TOBEpXHOCTH MOKPBITHS 0Opa30BbIBA-
sck fedeKTsl B Buae "kparepos", "mpobuTtus" cMoibl (11
XBOMHBIX ITOpOA) M "MpoKosoB". DTO CBA3aHO, HAa HalI
B3IUISAJ, C TEM, YTO CIUIIKOM OBICTPBIA POCT TEMIIEpaTyphl
Ha TIOBEPXHOCTH W3JEJIUS BIIEUET 3a COOOW, BO-TIEPBBIX,
pa3MsArdeHue CMOJIbBI U €€ JaJIbHEHIIUil BBIXOJ Ha MOBEp-
XHOCTb, @ BO-BTOPBIX, CIIMIIKOM OBICTpPBIN IpoLece uctape-
HUS pacTBOpHTENed M pa30aBUTENEH, YTO W BBHI3BIBACT I10-
SIBJICHUE TaKUX Ne(eKTOB, Kak "My3bIpbKH", "KpaTepsl" U
"IpoKoJIBI".

BeiBoa. B xone nccnenoBanuil cMoAETUpPOBaH MPoOLECCe
YCKOPEHHOTO OTBEPKJCHUS IOJIMYyPETAHOBBIX M BOJHO-
JUCTIEPCUOHHBIX JIAKOKPACOYHBIX MAaTepHajoB, HAHECEH-
HBIX HAa JPEBECHHY COCHBI IIPU TEPMOPATUALUOHHOM BO3-
JICHCTBHN.

[IpousBenena oneHKa CTETIEHH BIMSHUS OCHOBHBIX (hak-
TOPOB (paccTOsHUE MEXIy M3Jy4alomieil MOBEepXHOCTHIO U
00pasiomM, a TakxKe TOJIIMHA HAHOCHMOTO CJIOST) Ha BpeMs
orBepxkaeHust JIKM, U ycTaHOBJIEHO, YTO U3MEHEHHE pac-
CTOSTHHSI M@Ky T€HEPaTOpOM M3JIy4EHHS M 00pa3IoM OKa-
3bIBaeT OoJblee BIMSAHUE Ha BpeMs orBepxkaeHus JIKM,
4YeM M3MEHEHHE TOJIIIMHBI HAHOCUMOTO CIIOS.

BBuny obpasoBanus 1eheKTOB MOBEPXHOCTH LIEIECO00-
Pa3HO JaNbHEHIINE UCCIEA0BaHUS CBSI3aTh C YCTAHOBJICHU-
€M MHUHUMAIBHBIX TPAaHUYHBIX PACCTOSIHUN JUIS Pa3InIHBIX
MOpOJ|, APEBECHHBI, a TAKKE C YCTAHOBJICHHEM BIIUSHUS
MomHocTH MK u3nyuaTens Ha BpeMsi OTBEPKICHUS MOJIU-
YPETaHOBBIX U BOAHO-AUCIEPCUOHHBIX akpmIoBbIX JIKM.

IlogBoas uTor, MOXHO OTMETUTH, YTO MOJIyYEHHBIE MO-
JIeNd UMEI0T IPAKTUYECKOE 3HAYEHUE U MOTYT CIYXKUTb
JUIs BBIOOpa PEKUMOB OTBEPXKACHHS IOJIMYpPETaHOBBIX
JIKM Ha NOBEpXHOCTSIX MEOEIbHBIX 3arOTOBOK M BOJIHO-
JIUCTIepCHOHHBIX akpmiIoBbIX JIKM, HaHECEHHBIX Ha MOBEp-
XHOCTH CTOJIIPHO-CTPOUTENbHBIX uU3Aenuid. B mpouecce
MIPOBECHUS SKCIIEPUMEHTOB BBISIBIICHBI BUJIBI JIe(pEeKTOB Ha
JIPEBECHHE COCHBI, 00OPa3YIONIIMXCSl IIPU TEPMHUIECKOM BO3-
nevictBun. st pa3paboTku Goiiee yHHUBEPCAIbHONH MOJIEIN
HEOOXOANMO JIOTIOJTHUTEIBHO OLEHUTH BIIUSHHE INEpEMEH-
HBIX (DAKTOPOB Ha KaYeCTBO IIOBEPXHOCTH.
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MO/IEJIIOBAHHA MPOLIECY 3ATBEPZIHHA BOJHO-IUCIEPCIAHUX I TOJIIYPETAHOBHUX
JIAKOPAPBOBUX MATEPIAJIIB II1J YAC TEPMOPAJIALIIMHOI'O HAT'PIBAHHA

[1ix gac MopmeMIOBaHHS MPOIECY 3aTBEPAIHHS BOJHO-IUCIIEPCIHHNUX 1 MONiypeTaHOBHX Jak0(apOOBUX MaTepiamiB 3a TepMOpai-
arfiariifHoro HarpiBaHHs 3a OCHOBY B34TO B-1utan npyroro nopsaxy. Busxadgeno 3minHi dakropu, chOpMOBaHO IITaH KCIIEPUMEHTY
1 TIPOBEACHO BiIIOBIHI JOCTIHKEHHS. 3a pe3ylibTaTaMU eKCIEPHUMEHTIB BU3HAYEHO KOe(il[ieHTH PIiBHAHB Perpecii Apyroro nopsia-
Ky, IPOBEJICHO NEePEeBipKy X 3HauymocTi 3a kpurepieM Cr'rofgenTa. JlocTOBIpHICTh OTPIMAHUX 3aJIEKHOCTEH IEPEeBIpeHO 3a JOIOMO-
rofo kpurepito ®Dimepa. IToOyayBaBmyM MOBEpXHI BIATYKY 1 MpoaHai3yBaBIIM OTPUMAHI PE3yIbTaTH, BCTAHOBJICHO, IO OCHOBHHMIA
BIUIUB Ha 4Yac 3aTBEPHIHHS J1ako(apOOBHX MaTepiasliB Ma€ BUCOTA PO3TAlIyBaHHS BUIIPOMIHIOBa4Ya HaJl TIOBEPXHEIO 3pa3ka. 3MiHa
TOBIIVHH IIapy HAHECEHOT0 JIako(hapOOBOro Marepialy HEICTOTHO BIUIMBAE Ha 4Yac 3aTBEPAIHHSA Jlako(hapOoBoro mokpurrs. Bussie-
HO, II[0 3aHA/TO MIBUAKE 3POCTAHHS TEMIIEpaTypH Ha MOBEPXHi 3pa3KiB CHPHUYMHUB MOTipImIeHHS sikocTi. Ha Bupobax 3'sBrutmcs Taki
nedexTu moBepxHi, K "OynpOamku”, "kpatepn” i "mpokomu”. 3 Orisgy Ha Ie, y HOAANBIINX JOCII/UKEHHSIX BUPIIICHO OMiHUTH
BIUTUB ITOJIOXKCHHS BUIIPOMIHIOBada Ha AKICTh IMOBEpXHi. BcTaHOBIEHO, M0 OTpHMaHi PIBHSHHS perpecii MaloTh MPaKTHIHY 3HATY-
IIiCTH IS HiAIPHEMCTB, 10 00pOOIISIOTE CTONAPHO-0Y IiBeTbHI BUPOOH 3 ISPEBUHM, a TAKOXK MEOJICBI JeTai.

Kniouogi cnosa: B-mnan; piBHSHHS perpecii; dac 3aTBepAiHHS; Je(eKTH MOBEPXHI.

A. S. Chuykov, S. A. Prokhorchik
Belarusian State Technological University, Minsk, Republic of Belarus

SIMULATION OF THE CURING PROCESS OF WATER-DISPERSION AND POLYURETHANE PAINT
AND VARNISH MATERIALS UNDER THERMORADIATION HEATING

The development of curing modes for paint and varnish materials by thermoradiation heating is closely related to the mathemati-
cal description of ongoing processes. When modeling the curing process of water-dispersion and polyurethane paint and varnish ma-
terials under infrared heating, the B-plan of the second order was taken as the basis. The authors identified variable factors. We also
formed an experiment plan. According to this plan, studies were carried out to determine the influence of the distance between the
emitter and the sample, as well as the thickness of the applied layer, during the curing of the paintwork materials on the wood. When
creating a mathematical model of the proceeding processes, in the beginning, the coefficients of the second-order regression equati-
ons were found, and their significance was checked by the Student's criterion. Minor coefticients were not taken into account when
forming the regression equations. Further, the reliability of the obtained dependencies was verified using the Fisher criterion. Regres-
sion equations were used to construct the response surfaces, which clearly show the change in the curing time of paintwork materials,
depending on the position of the emitter and the thickness of the applied layer. Analyzing the results obtained, the authors found that
the main influence on the curing time of paintwork materials is the height of the location of the radiator over the surface of the
sample. The change in the thickness of the applied layer of the paintwork material did not have a significant effect on the curing time
of the paint coating. It was found that too rapid growth of temperature on the surface of the samples caused a deterioration in quality
— on the products, surface defects such as "bubbles", "craters" and "punctures" appeared. In this connection, in further studies, the
authors decided to evaluate the influence of the position of the radiator on the quality of the surface. Summing up, it can be noted that
the regression equations obtained are of practical importance for enterprises engaged in finishing woodworking and building products
made of wood, as well as furniture parts.

Keywords: B-plan; regression equation; curing time; surface defects.
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