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AHHOTauusa. B cTaTbe npefcTaBieHbl pe3ynbTaTbl OLEHKW (DU3UKO-MEXaHUYeCKUX CBOWCTB MOAOLLIBEHHbIX
MaTepuasioB Ha OCHOBE OTX0A0B MY W COMPOTMBMEHMS WCTUMPAHMIO Pa3MYHbIMKM MeTofamMu. B pamkax pa6oThi
YCTaHOB/IEHO, YTO CTAHAAPTOM PErfamMeHTUPYIOTCS TOMbKO 3HAYEHWSI COMPOTUBIEHUS UCTUPAHUIO MPU CKOMBXEHUN, a
MoyYeHHble pe3y/bTaTbl ONpeaeneHns CONPOTUBAEHNS UCTUPAHUIO MO Pas/UYHbIM METOAaM HEBO3MOXHO CPaBHWUTb
MeXay CoBOoii.
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Annotation. The article presents the results of the assessment of the physical and mechanical properties of plantar
materials based on PPU waste and abrasion resistance by different methods. Within the framework of the work, it was
established that the standard regulates only the values of abrasion resistance during sliding, and the results obtained for

determining abrasion resistance by various methods cannot be compared with each other.
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BBEAEHWNE

OZHMM K13 BaXKHbIX MOKasaTenein Kavectsa 06YBM
AB/SETCA €e HAAEXHOCTb (3KCM/yaTalMOHHbIE CBOMCTBA).
BecomocTb 3TOro nokasartens B rpynmne noTpebuTenbCKmx
CBOWMCTB NpU OLEHKE KOHKYPEHTOCMOCOOGHOCTN 06yBM
[0CTAaTOYHO BbICOKA.

Kak 13BecTHO, HafgeXHOoCTb 00yBM 3aBUCUT OT
M3HOCOCTOMKOCTW peTaneii 00yBM U MPOUYHOCTU UX
coeAnHeHnn. Tak Kak B fJaHHOW paboTe peyb MAET O
NosMypeTaHOBbIX MOLOLIBEHHbLIX MaTepuanax Kak getanm
06yBM, a He 06yBb B LeE/IOM paccMaTpuBaeTcsi, TO
OCHOBHbIM [OKa3aTeneM HafeXHoCTU OyfeT ABNATbCA
CONPOTUBNEHWNE UCTUPAHUIO.

Heobxo4MMO TakXe OTMETWUTb, YTO CONPOTMBIIEHME
NCTUPaHNIO ABNAETCA OfHUM n3 OCHOBHbIX
3KCNyaTauMoHHbIM NoKa3aTenem, perfiameHTUPOBaHHbIM
pas3nuyHbiMn THIA, nponucaHHbIMU B XapaKTepUCTUKax
MaTepuanoB B CMPaBOYHONM nuTepaType M MPOCMEKTax
60/bLUMHCTBA MPOU3BOAMTENEN NONMMEPHBIX MaTep1anos
ANs HU3a 00yBM.

Llensto paboTbl SBAAETCH OLEHKA CONPOTUBNEHUS
NCTUPAHUIO NONUMEPHBLIX MOAOLWBEHHbIX MaTepuanos
pa3nNyYHbIMU METOAaMM.

OBBEKT MCCNEAOBAHNA

O6beKTOM UcCNefoBaHWA ABAAIOTCA MOAOLLBEHHbIE
maTepuanbl Ha OCHOBE OTXOAOB MEHONoANypeTaHa
(MY), nony4yeHnme KOTOPbIX BKIKOYaeT B cebd
cregytoLme onepawum:

- noAroToBky otxogos MIMY, nnactudukaropa n
cTabunusatopa v UX B3BELLMBAHWE;

- n3menobyeHne otxogos TIMY ¢ nomouwbio
0ofiHOpOTOpHOW Apobunkn Alpine A 40/63-5-3;
- CMelUMBaHMe  WM3Me/IbYeHHbIX  OTXOAOB B

NONacTHOW MeLlasnKe € APYTUMU UHTPESUEHTaMN;

- nepepaboTKy MaTepmana c NOMOLLbH LLIHEKOBOTO
aKcTpyaepa SLUMO-75H4;

- n3menbyeHve nonyabpukata O pasMepoB
rpanyn 2-4 mw;

- NUTbe n3gennin npy temnepatypax 150-180 °Cc
NMOMOLLbIO NNTbeBOro arperata SP 345-3 ¢mpmbl Main
Group.

[aHHbIli 06bEKT nccnefoBaHWs BblOpaH MCX0As W3
TOoro, 4yto B pa6bote [1] B pe3ynbTare uccnefoBaHus
o6pasloB  Ha W3HOCOCTOMKOCTb YCTAHOBMIEHO, 4TO
HaumBbICLLIEEe 3Ha4YeHMe CONPOTUBNEHUS UCTUPAHUIO UMeeT
MOHO/NNTHbI 06pasel, Ha 0CHoBe 0Txoa0B MY,
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METOAbl UCCNEAOBAHNA

BONbLWMWHCTBO METOLOB W CPefCTB WUCMbITAHUIA Ha
M3HOCOCTOMKOCTb CO34aHbl faBHO (6onee 50 neT Hasafn)
W 6blIM afanTMpOBaHbl K WMEKLWMMCH B TO BpeMs
matepmanam ANn8 MNOAOWB - HaTypa/ibHbIM KOXaM W
pe3nHam. Ona onpegeneHns rnokasarens
M3HOCOCTOMKOCTH MOAOLLBEHHbIX martepuasnos
npuMeHaoTCcAa Heckonbko THIA, KoTopble onucbiBaloT
MeTOAWKY W CPefCTBa UCMbITaHWA, CPean HUX:

- FOCT 23509-79 (NCO 4649-85). PesuHa.
MeTog onpefeneHus COMPOTUB/EHUS WUCTUPAHWUIO NpU
CKO/IbXXEHWUW MO BO30OHOBNSIEMO NMOBEPXHOCTK [2];

- FOCT 426-77. Pe3uHa. MeTof onpefeneHus
CONPOTUBAEHUSA UCTUPAHUIO NPU CKONbXeHUU [3];
- FOCT 11012-2017. TlnacTtmacchl.

NCMbITaHUA Ha abpa3vBHbIA M3HOC [4];
- FOCT 12251-77. Pe3nHa. MeTo4 onpefeneHus

MeTtop,

COMPOTUBMEHNS  WUCTWPaHUIO  Mpw KayeHUn ¢
npockanb3biBaHueM [5];
- FOCT 11629-2017. nMnactmaccel. MeTog

onpegeneHns KoapuumeHTa TpeHnsa [6].

Ha cerofHflWHWA AeHb CTaHAapTamMy Ha matepuassbl
4ns HW3a  06YBM  pernaMeHTUpYIoTCA  3HayeHus,
nonyyeHHole no metoguke FOCT 426-77. CywHOCTb
MeToda 3aK/yaeTcs B McTMpaHum 2 06pasLios,
NpuKaTbiX K abpasvBHOM NOBEPXHOCTU BpallatoLLerocs
C MOCTOSHHOM CKOPOCTbIO [AUCKa, MpY  MOCTOSHHOM
HopManbHOl cune (26 H) u onpegeneHuy nokasateneit
COMPOTMBNEHUS  WUCTUPaHUIO  WAN  UCTUPAEMOCTMW.
VcnbiTaHne npoBoauTcs Ha npubope Tuna MIA-2
(Fpaccenn).

B cTpaHax O64AMXKHEro u JanbHero 3apy6exbs
npumMmeHsaloT  MeTtog Lonnepa gna  onpegeneHus
COMPOTMB/NIEHUS UCTUPAHWUIO MOMIMMEPHbLIX MaTepuasnos
4ns Hu3a o6yBW, nopobHas MeToAuKa MNPUBOAUTCA B
FOCT 23509-79. CywHOCTb MeTOfa 3aK/1HYaeTcsd B
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o6pasel, nepemeLllaeTcs napannenbHo ocu GapabaHa U
BpaLLaeTcs BOKPYr CBOEN ocy.

B pab6ote [7] npoBoguaca aHaiM3 BO3MOXHOCTM
MCNO/b30BaHMS  UCMbITATENbHOr0 060pyAOBaHMS  Ans
Hay4HbIX Leneii Ha 6a3e akKpeAWTOBaHHOM nabopaTopun
OAO  «Butebekgpes». Tak  gnsa  onpegeneHus
COMNPOTUB/EHMS NCTUPaHNIO ncnonb3oBancs
poTauMoHHbIV abpasumetp TABER.

B paHHoi  paboTe  npeanaraeTca  MpOBECTM
uccnefoBaHne CONPOTUBIEHVNE UCTUPAHUIO MOMMMEPHbIX
MOJOLLIBEHHBIX MaTepuanoB Mo pa3nnyHbIM METOAAM.

Ona  [oCTWXeHWs MOCTaBNeHHOW Luenm paboTbl
BHauasne onpefensanu nokasatenn HU3nNKo-mMexaHnyeckmx
CBOWCTB NOAOLUBEHHbIX MaTepuanoB Ha OCHOBe 0TX0[0B
nny.

MCCNEOOBAHWE

PUN3NKO-MEXAHNUYECKWX CBONCTB

MOAOLWBEHHBIX MATEPUATIOB HA

OCHOBE OTXO40B nny

B pamkax paboTbl onpefensau  cnegyouime
nokasatenu: tonwmHa (FOCT 11358-89 «ToNAWMHOMEPSI
M CTEHKOMEPbl WHAMKATOPHbIE C LEHON [JeneHus
0,01 n 0,1 mMM. TexHU4YecKue yCnoBuA»), NAOTHOCTb
(TOCT 267-73 «PesnHa. MeTofbl onpegenexHus
NNOTHOCTW»), TBepAocTb (FTOCT 263-75 «Pe3uHa. MeTtoa
onpegeneHus TeepgoctM no LLopy A»), NpOYHOCTHbIE
XapaKTepUCTUKKN - YCI0BHAsA NMPOYHOCTb, OTHOCUTENbHOE
YAUHEHWe NpW paspbiBe 1 0CTAaTOYHOE YA/IMHEHWE NOoc/e
paspbiBa (TOCT 270-75 «Pe3nHa. MeTog onpegenexHus
YNPYronpo4YHOCTHbLIX CBOMNCTB NPU PACTHKEHNM»).

CpeaHune 3HayeHWs CBOWCTB CBeAeHbl B Tabnuuy 1
Takke B TabnvLe NpeacTaBneHbl JaHHbIE MO CBONCTBAM
MOHO/IMTHbIX PEe3WH, K KOTOpbIM 6/AM3KM  (PU3MKO-
MeXaHW4ecKrne CBONCTBa MOMYYEHHbIX NAACTUH. BbiBOA
COenaH Ha OCHOBe aHanmsa CBOWCTB  PasfIMYHbIX

nctupaHun  obpasula, NpMXaTtoro K  abpasvBHOM MaTepuanioB, MPUMEHSEMbIX B KayeCTBe MOAOLIBEHHbIX
MOBEPXHOCTM Bpallawoulerocsd 6GapabaHa, npy 3TOM  MaTepuasios.
Tabnuuya 1- CBoicTBa niacTuH
S, MM p, r/cm3 H, ycn. ea. fp, MMa Ep, % 0, %
CpenHee 6,6 1.2 77,4 6,0 278 25
BXOAMT B Anana3oH > > >
MoronuTHbie - 1,113 75,0-85,0 45 170 20

PE3NHBI

S - TO/MWMHA, P - MIOTHOCTb, H - TBepAoCTb,f - yCnoBHasi NPOYHOCTL NpU paspbiBe, Ep- OTHOCKUTENbHOE YA/IMHEHWE NMPU pa3pbIBe,

0 - ocTaTOYHOE Y/ IMHEHWe Nocre paspbiBa

Kak BMAHO MO paHHbIM Tabnuubl 1  ¢u3mKo-
MexaHu4ecKne CBOWCTBA MOLOLUBEHHbLIX MaTepuanoB Ha
ocHoBe oTxogoB [MMY uMeKT p[OCTaToOMHO 6/M3Kue
3HauYeHUs K mMartepuanam, MNpUMeHsieMbiM B 06YBHOM
MPOU3BOACTBE, @ UMEHHO MOHOMMTHOW pe3nHe. MosTomy
nofyyeHHble MaTepuasnbl MOTYT 6bITb UCMO/b30BaHbI A5
M3roTOB/EHUA MaTepuanos n feTaneit s H13a 06yBu.

CTaTucThyeckyto 06paboTKy pe3y/bTaToB UCMbITAHNA
(hM3NKO-MEXaHNYECKNX CBOICTB NONYYeHHbIX
maTepuanos nposogunm no FOCT 269-66 «Pe3nHa.
O6wue  TpeboBaHMA K  MNpPOBeAEHUIO  (PU3MKO-
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MEXaHWYECKUX  UCMbITaHUA» [8]. [HaHHble no
CTaTUCTUYECKON 06paboTKe pe3ynbTaToOB WCMbITaHUA
TBEPAOCTW, YCMOBHOM MPOYHOCTM W OTHOCUTENbHOTO
YANMHEHWS NPUBefeHbI B Tabnuue 2.

MCCNEAOBAHWNE COMPOTUBMAEHWA
NCTUPAHUNIO MONVMEPHbBIX
MNMOAOLWBEHHBIX MATEPNANOB
WccnegoBaHne npoBoguiM B COOTBETCTBUM €
MeToAVKaMU, NPKUBEAEHHbIMU B CTaHAapTax.
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ConpoTueneHve uctuparuto (P) B Ix/MM3no metogy
I"paccenu BbluncnaOT No gopmyne (1)

B =A/ AV *K, Q)
rae A - pabota TpeHus B [ (Krc M), KOTOpyto
BbIUMCAAOT No opmyne (2)

A =F *|, 2

rae F - cpefgHee 3HauyeHMe CWAbl TPEHWUS 3a Bpems
ncnbitaHns, H (krc); | - nyTb TPeHUsi, M, BbI4YNCASEMbII
no copmyne (3)

| =nDn, 3)

roe D - paccTosiHMe MeXay LeHTpamum 06pasuoB, M;
N - Ync/o 0GOPOTOB AMCKA 3a BPEMS UCMbITAHNS.

L =3,14 x (13,6 x0,01) x 202 = 86,2621 m

A =26 x 86,26208 x 0,001 = 2,2428 k[x

Tabnuua 2- CtaTucTuyeckas obpaboTka pe3ynbTaToB UCMbITAHUA

[Moka3aTesnb X S
TeepaocTb 77,4 0,5
YcnoBHast NPOYHOCTb 6,0 0,4
OTHOCUTENbHOE YANNHEHWE 278 21,1

CP =95 % 3HayeHus

v £ B

HaxoAATca
0,7 0,4 0,5 774+04
6,8 3,8 63,4 6,0 + 3,8
7,6 4,2 15 278 £ 4,2

X- cpegHee apuiMETUUECKOe Pe3yNbTaToB M3MEPEHUS; S - OLEHKA CPeHEro KBapaTUieCKoro OTKMOHEHUS; V - KOa(h(ULMEHT
BapUaLM Pesy/bTaToB UCTbITaHNS; £- 3HaueHWe, PaBHOE MOMOBMHE [JOBEPUTENLHOIO UHTEPBA/A; B - OTHOCUTE/bHOE OTKMOHEHME

Y6binb 06bema nonuypetaHa (AV) B MM3 [BYX
NCMbITYEMbIX 06pa3L,0B BbIYMCAAOT N0 opmyne (4)

AV=(ml-m2j/p, )]

rge mi: - mMacca AByx 06pasLoB [0 MCMbITaHus, T; m2 -
Macca ABYX 06pa3LI0B Noc/e UCMbITaHUS, I; P - NMIOTHOCTb
nonunypetaHa, r/cm3.

Lnsa  onpegeneHus  MAOTHOCTWM  MCMOMb30BaNach
cnegytoLas annaparypa: BEChI nabopaTopHble
Pioneer (puc.l) M wWTaHreHUNPKYIb UUDPOBOA TuM
LU LLLL-1-300 (puc. 2). MnoTHoCcTb (p) B r/cM3onpeaenstoT
no copmyne (5)

p=m/V, ®)
rae m - macca obpasua, r; V- o6bem obpasua, r/cm3.

p = 12r/cm3.

PncyHok 1- Becbl nabopatopHblie Pioneer

PUCYHOK 2 - BHeWHWIA BUA WTaHTFeHUMPKYNa ungposoro Tuna LWL L-!-300B

MoTtepun o6bema npu uctupanHun (V) B MM3no metoay
A (veTtop LLonnepa) BblumcastoT no gopmyne (6)

V=m/p x80/TK 6)

10

rae m- noTeps mMaccbl 0b6pasua UCMbITYEMOW Pe3nHbl Ha
MOMIHOM MyTU uUcTMpaHum, I; 80 - NpPUHATOE cpefHee
3HAaYeHMe UCTMPaeMolii  KOHTPO/IbHOW  PEe3UHbl,  MF;
p - MAOTHOCTb UCNbITyemol pe3nHbl no FOCT 267, r/icm3;
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mK - noTeps MacCbl 06pasua KOHTPOMbHOW pe3uHbl Ha
NOMHOM NyTU uctupanus (0,276 ).

MoTepto ob6bema (conpoTuBneHme wuctupaHuo) (V)
B MM3 no MmeTtogy b (metog Llonnepa) BbluMcastoT
no copmyne (7)

V=1/k m/p, ]

MATEPVANOBEAEHWE

rae k- KoathuMUMEHT  cpefHein  mcTuparoLien
CNOCO6HOCTY WANGOBabHOW WKYpKY (0,64); m - noTeps
macchl 06pasLa, r; p - NI0THOCTbL 06pasLa, onpeaeneHHas
no FOCT 267, r/lcm3.

MoTepn o6bema npu uctupaHun (V) B MM3 Mo metogy
Tabepa BbIMMCAAOT Takxke no gopmyne (6)

Pe3ynbTarthl ornpegeneHus CONPOTMBAEHNS
MCTUPAHUIO NO pa3MYHbIM MeTofam MpeAcTaB/ieHbl B
Tabnumue 3.

Ta6nuua 3 - Pe3ynbTaTbl ONPeAeNeHNs CONPOTUBAEHUS UCTUPAHUIO NO Pa3IMYHbLIM MeToAaM

MeTog LWonnepa

MeToga M'paccenu

O6pasel, A
B \Y
1 6,0 115
2 6,1 118
3 6,3 120
4 6,4 123
5 6,5 119
6 6,8 126
7 7,0 129
8 7,1 125
9 73 131
10 75 130
11 7,6 134
12 78 135
Heobxoanmo OTMETUTD, yTo THMA

pernaMeHTMpyoTCA TOJIbKO 3HAYEHUS COMPOTUBEHUSA
nctupaHuo no metogy [paccenn. Tak, cornacHo
FOCT 10124-76 «[nacTvHbl W pJeTann pe3nHOBble
HenopucTble ANs H13a 00yBU. TexHUYecKne ycnosus» [9]
CONPOTUBIEHWE WCTUPAHWUIO [AOMKHO ObiTb HE MeHee
2,5 bx/Mm3. Bce 3HaueHuMs, MOyYeHHble Mo pe3yibTaTam
NCMbITAHUA 1 NPeACcTaB/eHHble B Tabnuue 1, npesbiwatoT
HOpMMpYyemoe 3HadeHne Ha 140-212 %.

CornacHo faHHbIM, OCHOBHbIE 3Ha4eHus V rno metoay
A (meToa LWonnepa) un metogy Tabepa [OMKHbI ObITh
50-250 mm3. Bce 3HaueHus, NONYYEHHbIE MO pe3y/bTaram
NCMbITAHUA U NPeAcTaB/eHHble B Tabnmue 1, HaxoaaTca B
paMKax yKa3aHHbIX BblLle 3Ha4YeHWIA.

Heobx04MMO OTMETUTb, YTO MOJTyYEeHHbIe Pe3y/bTaThbl
onpefeneHns COMPOTUB/IEHUA WCTUPAHUIO MO MeTomy
Ipaccenn, Lonnepa u Tabepa He npeAcTaBnseTcs
BO3MOXHbIM CPaBHUTb MEXAY COOON.

HecMmoTps Ha OAMHAKOBLIN pacyeT MeTOA0B A (MeToj
LLonnepa) u Tabepa OHM OTAMYAOTCA AaBfiEHUEM Ha

MeTtop Tabepa

b

\ \
0,62 100
0,63 104
0,64 106
0,68 109
0,65 105
0,71 110
0,73 117
0,70 110
0,72 115
0,74 115
0,74 118
0,76 120

abpasnB, CKOPOCTbIO ABVMXXEHMS BO BPEMS abpasvBHOrO
M3HOCa U APYrMU MacluTabHbIMU (hakTopamu, NO3TOMY
TaKXXe He NoAfalTCa CPaBHEHMIO.

MonyyeHHble pesynbTaThbl nccnefoBaHus
COMPOTUBAEHUA UCTUPAHWNIO NOAOLLIBEHHbIX MOMMMEPHbIX
matepuanoB no 3 MeTogaM MOXHO /ILIb COMOCTaBUTb C
nofyYeHMeM ypaBHEHUS TPeHAA B BUe MOAMHOMUANLHON
mozenu.

Mpwn npoBefeHWN CPaBHWUTENLHOFO aHaiM3a MeTOAO0B
MOXHO CKa3aTb, YTO WCMbITaHMS Ha npubope MMU-2,
LWonnepa un Tabepa He BOCNPOM3BOAAT MpoLecc
MCTUpPaHMS MpW  3KcnayaTaumm 06yBM, TaK KakK He
YUMTBIBAIOT TPEHUE KaUeHUS, MEXaHUYECKYHO YCTanocTb U
aMOpTM3aLMOHHbIE CBOMCTBA MaTepuanoB. B cBssm ¢
3TUM, aKTyanbHbIM CTaHOBWUTCS BOMPOC O BO3MOXXHOCTU
co3flaHna npubopa, KOTOPbIA NO3BONMA Obl NPUBAN3NTL
YCNOBUA UCMbITaHUSA K peasbHOMY MpPOLecCcy HOCKM
obyB#, a Takke no3sonun  covetaTb B cebe
NpeAcTaBfeHHbIe BbILLEe METOAbI.
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