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JOCJIIZKEHHSA B’A3KO-ITPYKHUX ITPOLECIB
Y IPECOBAHUX JETAJIEH TAJIBMIBHUX CUCTEM ABTOMOBLIBHOI'O
TPAHCIIOPTY

IIpusedennvl pe3ynbmamul npoyecca peiaKcayuil HAnPANCEHUl NPU CoHCamuu 06pasy08 KOMNO3UYUOHHBIX HAKIAOOK, NPUMEHAEMBIX @
MOPMO3HBIX KONOOKAX asmomoobuneil. U3yueno enusanue HcuOKux cped Ha Xapakmepucmuku perakcayuoHHo20 npoyeccd.

The results of the stress relaxation process at the compression of the specimens of compositional linings, which are using in
automobile brake pads, are presented. The flow mediums effect on relaxation process characteristics is studied.

Beryn. 3abe3nedenns HagiiHOCTI poOOTH TaJbMIBHUX CHCTEM aBTOMOOIJIIB € OJTHOIO 3 CKJIaJOBHX YAaCTHH ITiABUIICHHS
Oe3reKy MacakupiB Ta BOAIIB JOPOKHBO-TPAHCHOPTHUX 3aco0iB. Y 3B’S3Ky 3 IIMM MiJBHIIEHHS SIKOCTI €JIEMEHTIB IHX
CHCTeM, 30KpeMa 0e3a30eCTOBHX KOJIOJOK AMCKOBUX Ta OapabaHHMX rajibM, € JOCUTh BaXJIUBOIO 3aa4elo.

DpuKIiiHI HAKIAIKH 10 KOJIOJOK 3a3HaY€HUX THUIIIB, 110 IIMPOKO BUKOPHCTOBYIOTHCA B aBTOMOOIJIBHOMY TPaHCIIOPTI,
€ 0araTOKOMIIOHCHTHUM KOMITO3ULIHHUM MaTepiaJloM, JI0 CKJIaay SKOro BXOIATh (eHon-(GopManbIeriaHi cMOIH, Kaydyk,
IJIMHO3EM, CKJISHA Bara, rpadiT Ta iHII pe4oBUHU. BOHM BUTOTOBIIIOTHCS METONAMM IPECYBAHHS MPH MiJABUIEHUX THUCKY
Ta TEMIIEPATypi 3 MOAAIBIION TEPMIYHOI 0OPOOKOIO.

VY mporeci po3poOKM HOBHX MaTepiaiiB Ta ONTHMIi3allii TEXHOJIIOITYHUX PEKMMIB BUTOTOBJICHHS HaKJIaJIOK HEOOXiTHO
BpaxoByBaTH 0arato ()i3MKoO-MeXaHIYHUX XapaKTepPUCTUK LUX MartepianiB. Jlo HUX BiIHOCATbCA AedopMallii IpH CTUCKaHHI,
I'PaHULL MiLHOCTI TIPH 3pi3i, KoeilieHTH TepTs 3 ypaxyBaHHAM BIUIMBY TEMIICPATYPH Ta iHIL XapaKTEpPUCTUKH.

JIiist BU3HAUCHHS 3a3HAYEHUX XapaKTePUCTHK BUKOPHCTOBYIOTHCS METOJH, L0 BiZIOOpakeHi B YMHHHUX MiKHAPOJHUX
Ta BITUM3HAHMX craHpaprax [l - 4]. Lli craHzapTy HOPMYIOTb TUNHM 3pa3KiB, HeoOXinHe oOiajHaHHA Ta 3aco0u
BUMIpPIOBAJIBHOI TEXHIKH, IXHI TEXHIYHI XapaKTEPUCTHKU Ta yMOBU IIPOBEJICHHS BUIIPOOYBaHb.

B Hammomy nonepenHpoMy MOBIIOMIICHHI [5] HaBeEHO pe3y/IbTaTH €KCIIEPUMEHTAIBHUX JOCIIUKEHb XapaKTepPUCTHK
MIIHOCTI Ta MpPYXHOCTI TaJbMiBHHX KOJOJOK JHCKOBOrO Ta 0apaOaHHOrO THIIB Yy eKCIUIyaTalillHUX Jiala3oHax
temneparyp. i rociivkeHHs npoBeneHo Ha kadenpi AMHAMIKK 1 MilTHOCTI MalluH Ta onopy Marepianis HTYVY "KIII" Ttay
HayxoBo-BunpoOyBansHoMy 1ieHTpi "HaniliHicTs", sikuii akpeanToBaHo HarioHanbHEM areHTCTBOM 3 akpeauTanii YKpaiHu
Ui cepTudiKalifHUX BUNPOOYBaHb IIMPOKOTO CIIEKTPY AeTallel TPaHCIIOPTHUX 3aC00iB.

B 3a3naveniit poboti ommcaHo ob6iagHAHHS, IO OYJIO CTBOpEHE ISl BUMIPIOBAaHHS MIITHOCTI 3B’SI3Ky HAaKJIagoOK 3
METAJIEBOIO OCHOBOIO Ta CTUCIIOCT MaTepiany HaKJIaJIOK, HABEJICHO PE3y/IbTaTH BUMIPIOBAaHHS MEXaHIYHHX XapaKTePUCTUK y
CTaTMYHOMY PEXHUMI Ta IIPU Ail LUKITIYHUX HABAHTA)XKCHb.

OOMe:keHHs] cTaHJAPTHUX MeToaiB. OIHUM 3 OCHOBHUM, Ha HAlll NOIVIAA, OOMEXKEHb 3a3HAYEHHMX CTaHAApTIB €
HEBPAXyBaHHS B EKCIEPUMEHTI B’S3KO-TIPYXKHUX IIPOLECIB, 10 BiIOYBalOThCA B HAKJIAJKaX TajlbMiBHUX KOJOIOK Ipu Ail
30BHIIIHIX HABAHTa>KCHb.

Marepiany, 10 BUKOPUCTOBYIOTHCS [UIsi BUIOTOBJICHHS 0€3a30€CTOBUX TalbMIBHHX HAKJIaJOK, € CKIAIHUMU
GaraTo)a3HUMH KOMIIO3UTaMH, SKi MalOTh I1€BHI peosioriyHi BracTuBocTi. HasBHicTh peonoriunux edexri (moB3yuictb Ta
perakcalis HanpyKeHb) IPH CTUCKYBAaHHI HaBIThb 32 KOPOTKMH IPOMIXOK 4acy HPH CTHCKYBaHHI MOXKE IPHUBECTH JI0
CYTTEBOI 3MiHH HalpykeHo-1e(opMoBaHOro craHy Hakna k. HasBHICTh IMX IPOLECiB, BOUEBU b, HE 3MEHIIYE MIilHICTh Ta
HaJiHHICTh TAIBMIBHOI cucTeMH y mutoMmy. [Ipore, Ha Haml OIS, MiABHINEHHS IIBHIKOCTI IOB3YYOCTI Ta penakcamii
Marepiany, II0 BUHUKAE 33 PAXyHOK 3POCTAHHS CTYNEHS MOJICKYISAPHOI PYXOMOCTI IONIMEpPHOI MaTpHull, MOXe OyTH
OIIOCEPEIKOBAHUM CBIJUEHHSAM HASBHOCTI NEBHUX HEIONIKIB CTPYKTYpH Marepiany Hakiaiku. Ekcruryaranis Hakiazok 3
TaKUX MaTepiajliB MOXKE€ CyNPOBODKYBATUCS BUHUKHEHHSIM CYTTEBHUX I1p00JIeM, HAIPUKIA, HiBUIIEHOI 3HOIIYBAHICTb MIPH
TEPTi y KOHTAKTi HAKJIAJIK{ 3 METAJICBUMH IIOBEPXHSAMM 1HILHMX €JIEMEHTIB raJIbMiBHOI CHUCTEMH.

SIK TmoKa3ye NpPaKTHKa 3aCTOCYBaHHs IUIACTMAC Ta IHIIMX KOMIIO3MTIB, SKICTh B’A3KO-NPYKHOI'O Marepialy MOXHA
OL[IHIOBATH B LIIJIOMY 3a TaKUM IOKAa3HHKOM, SIK IIBUJKICTH peJaKcallii HarpyKeHb. 30KpeMa, aHaIi3yloud iHTeHCHBHICTb
pernakcalifHuX MpoLeciB, MOXKHA BU3HAYATH CTYIIHb BIUIMBY Ha I{i MaTepiaJli 30BHIIHBOIO CEPEJOBHILA.

TakuM 4MHOM, IOPiIBHIOIOYH HMIBUJIKICTh PeJIaKcallii HapyXeHb IIPU CTUCKYBaHHI rajbMiBHUX HAKJIA/IOK Pi3HUX THUIIB,
MOJKHa OLIHIOBAaTH IXHI BJIACTMBOCTI 3a PEAKLI€I0 Ha [0 3OBHIIIHHOIO HABAHTAXKEHHS, 30KpeMa IIPU HiJBUIIEHHUX
TemIeparypax. 3MiHa B’A3KO-IPY)KHHX XapaKTEPUCTUK MartepialliB, 3 SKMX BUI'OTOBJISIOTBCA HAKJIAJIKH, il BIUIMBOM
30BHIIIHBOIO CEPEIOBHIIA € TAKOXK, Ha HALI MOTJIAM, BAXKIMBUM IOKa3HUKOM iX sikocTi. Jlo TakuX cepeloBHIL BiHOCATBCS
pi3Hi arpecuBHi pifuHM (AJIMBHO-MACTHJIbHI Marepialld, KUCIOTH, JyXHI Marepiasu Ta iH.). Hackinbku Ham Bimomo,
[IUTaHHA 3MIHM MEXaHIYHMX BJIACTUBOCTEH Marepialy HAKJIaJOK IIiJi BIUIMBOM arpeCHBHHMX CEpEIOBHUI 10 CHX Hip He
Ppo3rIIsAaIOoCcs.

Otxe, MeTOI0 JaHOI PoGOTH € Po3poOKa METOIMK JIOCIIJUKeHHS MPOLeCy penakcanii HanpyXeHb B KOMIO3HIIHHUX
Marepianax HaKJIaJOK JI0 TaJbMIBHUX KOJIOJOK Ta BHBYEHHS LbOIO IIPOLECY 3 YpPaXyBaHHAM BIUIUBY OCOOJIMBOCTEH
BUT'OTOBJICHHS KOJIOJOK T4 YyMOB €KCIUTyaTallii, 30KpeMa JOBIOTPUBAIIOL Jii Pi3HUX PiIuH.

ExcnepumenTaibHe 00J1agHaHHs. Y BUNIPOOYBAHHAX BHUKOPHCTOBYBAJIM CTAHAAPTHI 3pa3Ku MaTepialy, BATOTOBJICHI
3 (PUKIIHHAX HAKIAZOK JI0 FaJbMIBHUX KOJOIOK [2], 1110 3aCTOCOBYIOTHCS B aBTOTpaHCIOpTi. HaBaHTaXkeHHs 3pa3kiB Ta
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BUMIpIOBaHHA AedopMaliii py BU3HAUCHHI KOPCTKOCTI Marepially rajJbMiBHUX HAaKIaJOK BUKOHYBAIM 3 BUKOPHCTaHHIM
yHiBepcabHOI BunpoOyBasibHol MainHu TIRAtest-2151.

Jnst BunpoOyBaHb NpH IIJBHMINEHUX TeMIlEpaTypax OyB BUIOTOBJIEHMH crewianbHMil npucrtpiil (pucyHok 1), mio
CKJIa[JA€ThCS 3 HArpiBarouol 4aByHHOI IUIMTH 3 BMOHTOBAHOK HIXPOMOBOIO CHIpAJUII0 Ta HaBAHTa)KyBaJIbHUX CJIEMCHTIB.
Jlnst mepenadi CTUCKArO4Oro HAaBaHTAXKEHHS HAa 3pa3oK JIO AMHAMOMETpa BHIPOOYBAaJIbHOI MallMHM OYB NPUKPIMIEHHMIT
CTaJIeBUH CTpHKEHb. MIiX CTPI)KHEM Ta 3pa3KOM PO3MIIyBaIM CTaJeBUH CTYNIHYACTUH IUTYHXKep, sKui 3a0be3redyBaB
PIBHOMIpHUI CTHUCK 3pa3Ka.

Puc. 1. IlpucTpiii 118 BUMipIOBaHHSA B SI3KO-TIPY’KHUX XaPAKTePUCTHK raIbMiBHUX KOJI00K

Jedopmario 3pa3ka BUMIPIOBAIN [AaTYMKOM IIEPEMIILICHHS, 110 BXOIWTH 10 CKIady BUIPOOYBaJIbHOI MallMHH.
Tounicts BumiproBaHHs gatynka ckiaagana 0.01 mm.

Mertoauka BuUMipIOBaHHAI pesakcanii HanpyKeHb. /[ DPOBEJEHHS EKCICPUMEHTAIBHUX  JIOCHIKECHb
3aCTOCOBYBAJIM CXEMY BUIIPOOYBaHb, B AKiil CTaHIAPTHUH METOJ BU3HAUCHHs CTHCIIOCTI Marepialy rajJbMiBHUX HAKIaJoK
[2] 6yB noetHaHuit 3 peecTpami€o 3MiHN HANPY)KEHHS Y MICLli KOHTaKTYy.

CrangapTHUH 3pa3oK y BHUIUILAI Hapaieseninena 3i cropoHamu 25x25 MM’ Ta TOBIIMHOIO, SKA 3QJICKHTH Bix
(GaKkTHYHOI TOBIMMHM HAKJIAJKH, PO3MIlllyBalM Ha IUIMTI BUIPOOYBaJbHOI MAlIMHM Ta MPUKIAJAIN IONEPEIHE
HABaHTAXEHHS, sIKe 3a0e311e4yBajIo BEJIMYMHY CTAHIAPTHOTO CTHCKA04oro HanpyxeHHs Ha piBHi 0.5 MITa.

IMicns 1pOro 3pa3ok CTUCKAIM 31 MBUAKICTIO nepeMileHHs 0.5 MM/XB. 10 JOCATHEHHs TaKOro HaBaHTaXeHHs Py, sike
3abe3rnedye oHe 3 PeKOMEHI0BaHuX y [2] cruckarounx HampyxkeHs (4.0, 6.0 abo 8.0 MITa). Ilicnst cruckanHs peecTpyBanu
3MiHy HaBaHTaxeHHs y yaci. IIpu 3a3HaueHii MBUAKOCTI EepeMilleHHs MaKCUMallbHe HaBaHTakeHHs Py nocsranocs 3a 10 -
15 cexyHn Bix no4yarky nehopMyBaHHS.

Monyns penakcauii (MIla) Bu3Haganu 3a popmyIoro

g()=Ft)-ho m
Fo - 3y
ne t — yac; P(t) - HaBaHTakeHHS B MOMeHT crnocrepekeHHs, H; Fy - miomuna 3paska, MM hy - mouatkoBa BHcCOTa
(ToBmmHa) 3pa3ka, MM; Ahy - abconroTHa gedopmanist 3pa3ka, MM.

CyrTeBUM HenonikoM BuMiproBanbHOI cuctemu TIRAtest € BiacyrHicTh nmepudepiiHux 3aco0iB HamiHOro 3ammcy
JIMHAMIYHMX TPOLECIB 3 JOCTATHBOIO MIBUIKICTIO. 3aCTOCYBaHHS MEXaHIYHMX CHUCTEM 3aIIMCY 3a PaxyHOK 3HauHOI iHepuil
LIUX CUCTEM HE JJa€ 3MOT'H PEECTPYBATH IOYATKOBI CTalil pesakcalifHoro mporecy.

ByIo 3anpornoHoBaHO BUKOPHCTATH JUIS 3allUCY 3a3HAYEHUX KPUBHUX BOY/OBaHy BeO-kaMmepy 1,3 mpX NOPTaTUBHOrO
komn’'torepa PC ASUS. IBunkicte 3ammcy ckmamana 384 Kbps. [IUCKpeTHICTH 3amucy 3HAYSHHS CTHCKAarO4ol CHIIN
nopiBaioBaina 0.1 c. dikcalliro 3MiHM HaBaHTa)KeHb Y 3pa3Ky Ha BeO-kamepy nposoawin npotsiroM 300 c. Hagani ¢ikcaniro
PE3yNbTaTiB BUKOHYBAJIU Bi3yallbHO.

Pe3ysbraTn BUNPpoOyBaHb Ta ix aHauis. [l JOCHiIKEHHS B’A3KO-IIPY)KHUX BJIACTHBOCTEH BUKOPHCTAHI HAKJIAIKH

rajabpMiBHEX Kononok Mapku "PAGID" BupoOnuursa ¢ipmu "TMD Friction GmbH", HimeuunHa. 3pa3ku Haximagok Oyno
TONePeIHbO BUTPUMAHO y TaKHX CEPelOBUINAX: |. AMCTHIbOBAaHA BOZa; 2. HACMYEHMH po3uuH nosapeHoi coni NaCl;
3. crangaprtHa piguHa CXKP-3 (TVY 38 10195-86), mo MicTUTh HAHOUIBII XiMIYHO-aKTHBHI CKJIAJ0BI NaJMBHO-MaCTHIBHUX
MarepiaiiB; 4. rajbMiBHa piJliHa, 10 3aCTOCOBYETHCS Ha aBTOMOOUIBHOMY TpaHCHOpPTi. BurpuMKy 3xilicHIOBaIM MpoTarom
120 ron. mpu KiMHaTHI Temmneparypi. Ilicns 1mboro 3 moBepxXHiI 3pa3KiB BHIASUIM 3aJIMIIKH PiAMHU Ta IPOBOIMIM
KOHJIMLIFOBAaHH:I 3pa3KiB P KIMHATHIN TeMIepaTypi NpoTaroM 24 roi.

3pasku, BCTAHOBJICHI HAa poOOUMi CTLI BUIPOOYBaIbHOI MAIIMHY, HiJUIaBAIN CTUCKaHHIO Ha BenuunHy Ahy, = 0.15 Mm.
[lpn npoMy mouaTkoBe MakcUMaibHe HaBaHTaxeHHS Pompum t = 0 crxmamamo (5000 +25) H, a BianoBimHe cTHCKHE
HanpyxenHs (8.0 £0.04) MIla. V KoXHOMY eKCIIEpUMEHTI OyJ0 BHKOPHCTaHO 3 3pa3Kka Marepiaily, OTpUMaHI pe3yiabTaTH
yCEepEIHIOBANIN.

Ha puc.2 HaBeneHO KpuBi pesakcauil HalpyXeHb, ofepxkani B inTepsaii Big 0 1o 300 ¢ mix yac nepeGyBaHHs 3pa3ka y
CTUCHYTOMY CTaHI IIPH BITHOCHOI iedopmaii

gk = (Ahy / hp)x100% = 1.53%
IIpY TOBLIMHI 3pa3ka 9,8 MM. Ha 11boMy puCyHKY KpHBi pelakcanii noOynoBaHi B koopauHaTax "BinHomeHHs P(t) / Py — gac
t", ne P(t) - HaBaHTaXXEHHS, 110 CIIOCTEPIratoThCs B KOXHUNH MOMEHT 4acy t.

JI1st aHaIITHYHOr O ONMCAaHHS 300paXKeHHUX Ha PUC.2 KPUBUX penaKcalii Halpy)KeHb BUKOPUCTAHO y3arajlbHEHY MOJIEIb

MakcBeiia Ta piBHSHHS, IO BiAHOBIa€ i€l Mozei
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n
E(t)=Eq+ ) E;-exp(-t/f;) Q)
i=1
ne E(t) - monyns penakcauii (1); Ey, E;, T; - koedinienTu piBHAHHS penakcauii.
3a3Haveni koedimieHTy, sIKi BU3Ha4Yau 3a jponomororo nporpamu OriginPro, naseneni B tabu. 1. BeraHosineHo, 1mio
JUIL ONHMCAHHS KPHUBHMX peJaKcalii HanpyKeHb JOCIIJUKCHUX MaTepialiB JOCTaTHBO B3SATH IEplI TPU JONAHKH B
€KCIOHeHI1anbHOMY psnty. Ilozanbiie 301IbIISHHS YKCIa €KCIIOHSHT JIa€ MIOIPABKY Ha PiBHI €KCIIEPUMEHTAIBHOI TOXUOKH 1
TOMY 11030aBJIEHE CEHCY.
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Puc. 2. Kpusi peiakcanii HanpyskeHb B MaTepiaji ralbMiBHUX K0JIOJOK MicJist Aii pi3Hux cepepopu nporsarom 120 roaus.
1 — KOHTPOJIbHMIT 3pa30K; 2 - AMCTHILOBAHA B0/1a; 3 - COJILOBHIA po3uuH; 4 - pinmna CKP-3; 5 - ranrbmiBHA piguna

Tabmus 1
KoedinienTn piBasinnst (2), mo BignoBigac y3aranasHenoi moxesi Makcpesra
Koeginientu E; MIla Yacwu penakcarii T;, CeK.
Cepenosuie E, E, E, E T o o
KoHTpoubHi 3pa3ku 465.58 4.94 2.25 3.34 132.7 12.40 0.615
JlucTuiiboBaHa Bojia 462.16 6.40 3.48 4.04 225.7 23.81 1.719
Po3unn NaCl 463.30 6.49 3.91 3.14 174.3 16.85 0.798
Piguna C)XKP-3 462.54 7.10 3.69 2.86 130.8 14.65 0.726
l"anpMiBHA piguHa 459.60 9.89 4.52 2.30 162.8 12.52 0.547

SIk BUIHO 3 pHUC.2, KpUBI penakcauii € IJaJKUMHU Ta MOHOTOHHMMH. MOyl NpYXHOCTI MarepiaiiB, BU3HA4EHi Y
[IOYaTKOBMI MOMEHT 4Yacy IPUKIIAJeHHS HaBaHTaxeHH: 5K cyMa Eg, Eq, E, Ta E;, npakTu4HO He BiAPI3HAIOTHCA JUIs 3pa3KiB,
mo Oynu BUTpHUMaHi y pi3HHX pimmHax. Hapgami mpu 306inblieHHI Yacy crocTepeskeHHs pi3HHUL MK Monyinsmu E(t) crae
6isb1 TOMiTHOO. Momyib penakcarii 3pa3kiB, BATPUMAHUX y TaJIbMiBHIM PiJIMHI Ta BUMIPSHUIA IPU CTUCKYBaHHI MPOTATOM
300 cek., 3MeHIIMBCS y MOPIBHAHHI 3 MOZLy/IEeM KOHTPOJIBHUX 3pa3KiB npubnusno Ha 10-11%.

3a HaBeJIEHUMHU EKCIICPUMEHTAIbHUMY JaHUMH OyJIx po3paxoBaHi IIBUIKOCTI pellaKkcallii Hanpy>KeHb y pi3Hi MOMEHTH
yacy. [Ipu npoMy aOGCONMIOTHY BEIMYMHY IIBUIKOCTI perakcalil BU3HaYaIH 32 (OpMYIIO0

V(t) _ i Ei ~exp(—t/l'"i)
i=1 C
3HaueHHs1 IIBUIKOCTEH penakcanii y miamasoni 2-60 cex. HaBeneHi y TabOm.2. BcraHoBieHO, IO MiCis BUTPUMKH
3pa3KiB y 3aCTOCOBAHHX B €KCHEPUMEHTaX piJMHaX LIBUJIKOCTI HpoLecy pelnakcalii cyrTeBo 30iibliyerses. IIpu mpomy
MAaKCHMaJIbHa 3MiHa IBUIKOCTI CIOCTEPIraeThes Iicis BUTPUMKH y TalIbMiBHIHM piiMHI, HAIMEHINA - Y AUCTHIIBOBAHIH BOAI.

- ()

Tabmuns 2.
IBuakocri perakcanii, MIIa/c, pospaxosani 3a piBHssHHAM (3)
CepeloBue Yac BUTPUMKH ITiCJIsl HABAHTAXKEHHSI, CEK.

PEAOBHIL 2 4 8 15 30 60
KoHTpoubHI 3pa3ku 0.401 0.176 0.130 0.087 0.046 0.025
JlucTmiiboBaHa Bojia 0.894 0.381 0.155 0.104 0.066 0.033
Pozunn NaCl 0.564 0.245 0.180 0.129 0.070 0.033
Piguna CXP-3 0.523 0.260 0.196 0.139 0.076 0.039
lasipMiBHA piguHa 0.476 0.324 0.249 0.163 0.084 0.045
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Ha puc.3 BimoOpakeHa 3MiHA MIBUIKOCTEH penakcamii y 3aJeXHOCTI BiJl 4acy CIIOCTEpPEKEeHb pPelaKcalliifHOro
nporiecy. Y BUIE3a3HAYSHOMY iHTEpBaJi 4acy IIBUAKOCTI peakcanii micyisi BATPUMKH Y TajlbMiBHIN pinHI 30UTBIININCS Ha
(80-90)% (y cepemnpomy Ha 87%) TOPIBHSHO 3 KOHTPOJBHMMH 3paskaMu. llIBuakocti penmaxcamii micisi BUTPHMKH Y
IICTHIBOBAHIM BOJ, COIbOBOMY po34mHi Ta craHmapTHild pimuHi CXKP-3 36inpmmumcs y cepenapoMy Ha 29, 42 ta 56%
BIJIITOBiAHO.

% -100%
H

Puc. 3. 3minn mBuaKocTeii pesiakcauii Hanpy:keHb V micJs BUTPUMKH 3pa3KiB y Pi3HHX cepeJ0BHIIAX NOPIBHAHO 3 MIBUIAKOCTAMH
pejakcanii KOHTPOJIBHHX 3pa3kiB Vy. 1 - 1ucTHIBOBaHA BOAA; 2 - cOIbOBUI po3uuH; 3 - pinmna CKP-3; 4 - rarbmiBHA pinnHa

BucnoBkn

1. IIpyxHi XapakTepuCTUKU aHTU(GPUKLIHHNX HAKIAZIOK 10 raJbMIBHUX KOJOJOK BUIIPOOYBAHOI'O THILY IIPAKTUYHO HE
3MIHIOIOTBCS IICIA BUTPUMKH X y PI3HUX PIJIKHX CEpeIOBUILAX.

2. Mognyni penakcauii, BUMIpsHI y KOHTPOJBHUX 3pa3Kax Ta y 3pa3Kax, 10 OylIn BHUTPUMaHI y LIMX piiuHax,
BiZIpi3HsIOTHCS He Olbil, HiXK Ha 10-11%.

3. BurpumMka y pigpiHaxX, 3acTOCOBAHHX Y HAIIMX JOCIiaX, 30UIBIIYE IIBUJIKOCTI pelakcalil HalpyKeHb MaTepiary
¢pukiiHX Haknmanok Bing 17-42%  (muctmnboBaHa Boma) no 80-90% (ranpMiBHA piWHA), IO CBIAYUTH NP0 3MIHY
CTPYKTYpH Marepiaiy.

4. HaBeneHi pe3y/nbTaTH MOKAa3yOTh MOMJIMBICTB 3aCTOCYBaHHs IIBHMAKOCTI pesiakcalii HampyXeHb SIK CTPYKTYpHO-
YyTJIMBOrO NIApaMeTpy, 10 XapaKTePU3ye CTaH MaTepially HaKJIaIoK.
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