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HAUMOHANBHBIN CTAHOAPT POCCUUCKOWN ®PEJEPALUMUMN

MATbI CNOPTUBHbIE

Yactb §
OnpeaeneHue xapakTepUCTUK MCTUPAHUA BEPXHEN U HUXKHEl CTOPOH

Sports mats. Part 5. Determination of the top and base frictions

Dara BBegeHua — 2015—01—01

1 ObnacTb NnpUMeHeHusi

Hacroswumii ctaHAapT pacnpocTpaHaeTcs Ha CnopTUBHbIE MaTbl. CTaHAAPT yCTaHaABMMBAET METOAbI
UCNbITaHUA ANA onpedeneHna XxapakTepucTuk UCTUPAHUA BEPXHEW U HUXKHEN CTOPOH maroB Tunos 1—8 u
Thna 12.

2 OueHkKa ucTUpaHus BepxHei CTOPOHbI MaTa

2.1 CywHOCTb MeToAa

[NocTreneHHO BO3pacTaloLwuii BpaLlatoLwmMii MOMEHT NPUKNaAbiBaeTCA K HENOABWKHON HArPy>XEHHOIN ono-
pe, KOTOpYIO YCTAHABMUBAKOT HA MaT, U U3MEPSIOT BPALLAIOLLMIA MOMEHT, KOTOPbIN TpebyeTcs, YToObl Bbi3BaTb
HavanbHOE ABUXEHUE.

2.2 AcnbiTaTenbHOe YCTPONCTBO

HenoaswxHbii guck gnameTpoM (150 £ 2) MM C UEHTpanbHbIM CTEPXHEM, KOTOPbIN KOHUEHTPUYECKH
Harpy»aercs KonbLeobpasHbIMU rpy3amu, YToBbl NOMy4MTb OBLLYIO MACCy, BKNOYAsA AUHAMOMETPUYECKNIA ra-
€YHbIVi KNoM, (46 £ 2) Kr. Ha HUXKHE CTOPOHE pacnoNioXXeHa Pe3sMHOBas UCNbITaTeNbHanA NOAOLWBA AUAMETPOM
(150 % 2) MM, KOTOpPasi COOTBETCTBYET TPEOOBaHUAM, MPUBEAEHHBIM B Tabnuue 1.

HenogewmxHas onopHas paMa ¢ NOALUMMHMKOM UMM BKNAAbILLEM MOALUMNHUKA ANS CTEPXHS, TakK YToOb!
nogoLUBa BO BPEMS UCMbITaHMIi Bbina pacrnono)eHa poBHO HAa MOBEPXHOCTU M ONOPbLI PaMbl HE Kacanuch mara.

JMHaAMOMETPUYECKNIA raeYHbIi KItoY AOMKEH UMETb LUKany, AerneHnst KOTOpOol OTkanubpoBaHbl CTyne-
HAMU, HE npeBbIwaowmMmMmn 2,0 H - M, U KOHTPOMbHYIO CTPESIKY, MOKA3bLIBAIOLLYIO MaKCUMANbLHOE 3HAYEHHeE.

McnbiTaTensHOe YCTPOWCTBO CXEMaTMYHO NPEACTABNEHO HA PUCYHKe 1.

N3pgaHue oduuymanbHoe
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PucyHok 1 — Cxema ucnbiTaTeslbHOro ycTpoicTaa

Tabnuua 1— XapakTepucTUku pe3uHoBOW NOAOLLBbLI

TpeboBaHue
XapaKTepucTika
3HaveHne Temnepartypa, °C

KoadhpuymneHT ynpyroctu, % 21+2 5

242 23

28+ 2 40
TeeppocTb, IRHD 96 + 2 2312

MpuMmedaHne — IRHD — MexayHapogHoe 0603Ha4eHUe TBEPAOCTN PE3UHBI.

2.3 NcnbiTyeMbi o6pasel

B kavecTtBe ucnbiTyemoro o6pasiua Mcnonb3yloT Uenblii mar.

2.4 BblgepXxuBaHue n Temnepartypa UcnbiTaHNMN

McnbiTyemblit 06pasel; HenmocpeaCTBEHHO nepes UCTbITaHMSAMM BbIAEPXKUBAETCA MUHUMYM B TEYEHUEe
24 4 npu TemnepaTtype (21 £ 3) °C, u ucnbITaHUA NPOBOAAT NPU TOW e camon Temnepartype.

2.5 icnbiTaHuA

McnbiTatensHoe YCTPOMCTBO YCTaHABNMBAIKOT Ha UCTILITYEMbI 06pa3el. Harpy)eHHbIi AUCK yKknagbiBa-
IOT Ha UCMbITYeMbIi 06paseL, U NOCTENEHHO U PABHOMEPHO K AUHAMOMETPUYECKOMY rae4HOMY KItovy npukna-
AbIBAIOT BO3PACTAIOLLEE BPALLAIOLLEE YCUNME NPU HOMUHAMNLHOM uncne 06opoTos 12 Mun—1 Takum oBpasom,
4yTObbI AUCK NOBEPHYNCSA Ha yron oT 90° o 120°.

McnbiTaHua noBTOPSAIOT, YTOBbLI MONYYNTb BOCEMb 3HAYEHWUI BpaLLlalOLLEro MOMEHTa B OHOM U TOM e
MEeCTEe U3MEepeHusi, 1 PErMCTPUPYIOT MaKCMMarbHbIN BpaLLaoLWwmMili MOMEHT U3 NOCNEAHUX NATU PE3ynbLTaToB.

McnbiTaHus NOBTOPSAIOT, YTOOLI MONYYMTb Pe3ynkTaThl B YETbIPEX MECTaX U3MePeHUs ANns 8Toro mara.

MpumevaHne — OTgenka Ha HOBLIX MaTepuanax Wi YacTulbl Marepuana MoryT 3arpasHATb MaTepuarn uc-
MblTaTeNnbHOW NPOBEePOYHO NOAOLIBLI U OKka3blBaTh BMUSHUE Ha pedynbrathl. [ofoLwBy criefyeT YUCTUTb MeXay OTAefb-
HbIMU UCMBITaHUSIMY, YTOGLI YAaNATh 3arpsi3HeHUs, UNK CneayeT UCMONb30BaTh HOBLIE UCTbITATENbHEIE NOAOLLBSI.

2.6 O6paboTka pe3ynbTaToB

CpeaHee 3Ha4YeHUe CTaTM4eckoro TPEHUS BPaLLEHUA pacCYUTLIBAIOT MO NATM pe3ynkrataM B KaXIAoM
MecTe naMepeHus no dopmyne

37T
CpenHee 3HaYeHMe CTATUYECKOro TPEHWS BpaLLEHUs = — M
wi
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rae T— cpegHee 3Ha4YeHue BpaLaroLwero MomeHTa, H - m;
W — BepTUKanbHasi cuna, Kotopasi NpuKnaabiBaeTcs K NOBEPXHOCTH, H;
D — gunametp aucka, m.
CTatu4eckoe TpeHue BpaLleHnsa onpeaensioT Kak HaMMeHbLUee CpeaHee 3Ha4YeHne No YeTblpeM MecTaMm
U3IMEHEHUN.

2.7 MpoTOKON UCNbITAHUNA

B npoTokon ucnbITaHWin AOMKHO ObITb BKIIIOYEHO crieayioLlee:

- CCbIfIKa Ha HaCTOSILLMIA CTaHAapT;

- NOMHbIE AaHHble OTHOCUTENBHO UCTILITYEMOrO MaTa, BKNtoYas JaHHble O TUMe, CChbINKY Ha U3roToBuUTe-
na u pazpaboTymka;

- TeMneparypa, npu KoTopoi Bbifin NPoBeAEHbI UCNLITAHUS,

- 3Ha4E€HUEe CTaTu4eCKoro TpeEHUA BpaLLeHUA,

- OTAEenbHble pe3ynsrarbl UCNbITAHUSA, eCNK 3TO TpebyeTcs;

- AeTanbHble cBeaeHnsd 00 aHOManbHbIX AaHHbIX M3MepeHl/Il7I npu npoBegeHuun UCMNbITAHUNA.

3 OueHka ucTupaHusi HUXXHen CTOPOHbI MaTa
3.1 CywHOCTb MeToaa

Maccy mata onpeaensitoT BMeCTe C XapakTepPUCTUKOW CONPOTUBIIEHUS HUXKHEN CTOPOHbLI MaTa. 3akpe-
NMEHHOE Ha KOHLUE MasTHUKA CKOMb3SiLLEee Teno U3 arntoMUHUA CKONb3UT MO TOYHO YCTAHOBMEHHOMY Y4acTKy
Ha HWXHEeW CTOPOHE MaTa, U U3MEePSAIOT NOrMOLLEHHYIO SHEPTUIO TPEHUS.

3.2 U3meputenbHoe yCTPOMUCTBO

3.2.1 YcTporcTBO ANl U3MEPEeHUst TpeHuUsA
3.2.1.1 YCTPONCTBO ANA M3MEpPEHUS TPEHMSA NPeACTaBNEHO Ha PUCYHKE 2.

1 — MydTa; 2 — perynupoBOUHbIN BUHT; 3 — KOHTPONbHaA CTpernka; 4 — LWkana; 5 — MaaTHUK; 6 — noagbem/onyckaHue
MasTHWKOBOIO MexaHW3Ma; 7 — canasku; 8 — perynupyemble ornopbl;, 9 — gepeBaHHan NnuTa (TonwuHa = 10 Mm)

PucyHok 2 — YcTponcTBO ANs USMEePEHNs TPEHUSA

3.2.1.2 YCTPONCTBO ANA U3MEPEHUS TPEHMSA COAEPXKUT CReaytoLmne anemMeHThbI:

- NOANPYXMHEHHbIE canasku, Macca, pasmepbl U popma KOTOPbIX COOTBETCTBYIOT yKa3aHHbIM B 3.2.1.4,
N 3aKPENNEHHbIE HA HMKHEM KOHLUE MasaTHuKa (cMm. 3.2.1.3) Takum obpasom, 4Tobbl Kpai canasok yaansancs
npUMepPHO Ha 510 MM OT OCK MasTHUKA,

- YCTPONCTBO, KOTOpOE 00ecne4ymBaeT BEPTUKANbHOE PACNONOXEHUE OCU U3MEPUTENBHOIO YCTPONCTBA;

- YCTPOICTBO A5 CMELLEHUS MOABECKM MAATHUKA BBEPX UMM BHU3, TaK YTOObI canasku Mornu ceob60aHo
CKOMb3WUTb HaZ MOBEPXHOCTLIO UCMLITYEMOro obpasua nubo MOrmM CKOMb3WTb HA YCTAHOBIEHHOM y4yacTke

3
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126,0 MM. [InMHa 3TOr0 M3MEPUTENBHOTO YYacTKa 10KHA NOAAEPXKUBATLCA KAk MOXKHO Gonee 6nmn3Kkom K yka-
3aHHOMY 3Ha4YeHuI0, O4HAKO B NMOOOM Crnyyae A0MmKHa HaXoAUTLCA B Npeaenax gonycka £ 1 mm;

- YCTPOWCTBO ANA yAepXaHUA U OTUENSIEHUA MAsITHUKA;

- KOHTPOSbHYIO CTPErNKy, KOTOpasa 3akpensieHa Ha noABecke MasTHWUKA W yKasbliBaeT Ha LwwKane nomno-
JKEHUe MasiTHMKA BO BPEMSI ABWXKEHUA Ha3aj U Bhnepea, Kak ykasaHo B 3.2.2. Macca cTpenku He AOormkHa
coctaBnsATb 6onee 85 r, 1 AOMKHA ObiTb BO3MOXHOCTb PErYNUPOBKU TPEHUA B MEXAHM3ME CTPESKU Takum
o6pa3om, UToObl NpU OTLEMSIEHUN MASITHUKA U3 FTOPU3OHTANIBHOTO NONOXKEHNA KOHEL, KOHTPOSIbHON CTPEerkKu
AnuHoin 300 MM nocne coBepLUEHHO CBOOOAHOrO Maxa MasiTHUKA OCTaHaBNMBANCA Ha BbicoTe 10 MM Huxe
rOPU30HTarnbLHOrO NOSIOXKEHUS.

3.2.1.3 Macca masaTHUKa, BKIoYasa canasku, AormkHa cocraenathb (1,50 £ 0,03) kr, a UeHTp THKeCTU Aon-
JKEH NexXarb Ha OCU MasiTHMKA Ha paccTtosiHum (410 + 5) MM OT LIeHTpa NOABECKN.

3.2.1.4 Canasku A0MmMKHbl ObiTb BbINOMHEHbI U3 aNIOMUHUEBOrO Groka LUMPUHON 76 MM, rNyOUHON 24 MM
¥ TONLWMHOM 6 MM. 3TOT BrOK J0MKeH ObITh 3aKpensieH Ha HENOABUXKHON MacTuHe, n obwas macca (antoMmu-
HKUeBOro 651oka u NNacTuHbl) He AomkHa npesbiwarb (50 + 5) r. MNnactuHa aomkHa ObITh 3aKkpenneHa Takum
o6pa3om, uTobbl OHA Gbina pacnonoXxeHa noa yrnom NpUMepHo 26° K ropu3oHTanu, Koraa MasTHUK 4ocTuraeT
camoW HWKHEN TOYKM npu maxe. Bcnegcreue 9TOro canasku B TaKOM MOSIOKEHUMU KacaloTCA NOBEPXHOCTU
TONbKO 3aAHWUM KpaeM. [OMOMHUTENbLHO camnasku MOryT BpallaTbCs 6ecnpensTCTBEHHO BOKPYr CBOEW OCM,
YTOGbl MOXHO ObINO OTCNEXUBATL LLUEPOXOBATOCTU HUXKHEN CTOPOHbLI MaTa, KOTOPbIE HaNpPaBneHbl No4 npsi-
MbIM YFFIOM K NAOCKOCTU ABMXEHUS MAATHUKA.

Te Kkpas canasok, Ha KOTOpPble HEe YCTAaHOBMEHbl HOPMbI, I0IPKHbI ObITh NPSMOYTOfNbHbLIMU, YACTO OTLUSU-
hoBaHHbIMM U CBOGOAHLIMM OT 3arpsi3HeHui (0CTaTku OT LWNMAOBKM, MACNoO U T. A4.).

Canasku AomkHbl ObiTb MOArOTOBNEHbI ANS1 UCNITAHWKI, ANA YEr0 UX 3aKPennsloT Ha MAATHUKE, U Bbl-
MOMHSIKOT NO NATb MAXOB HaA HAXAAYHOW OyMarom, MOKpou u cyxoi (Tuna 400).

Canaskn AOMmkHbI BbITb NOANPYXUHEHBI, W CTaTUYecKasa cuna Fg, KoTopas BO3/IENCTBYET Ha canasku,
JOMKHA B CPeaHEM NOMOXKEHUU COCTaBnATL (22,2 + 0,5) H. Ctaruyeckas cuna He J0mkHa U3MEHATLCA Bonee
yeM Ha 0,2 H, korga canasku NpuKUMAaIoTCs K UCMIbITYyeMOMY 00pa3Lly npuMepHO Ha 1 MMm.

3.2.2 KanubpoBka ycTponcTBa ANnA u3Me peHusi TpeHUsA

LLkana ycTpoicTBa ANS UCNbITAHWIA AOMKHA UMETb €QUHULY U3MEPEHUSA o, KOTOPYIO BbIYUCASIOT NO

dopmyne
F -a,-a,
o =-2—"—2100, @
Fy-a-1
rae o — 6e3pasmepHasi eanHuLa namepeHusn koadduumueHta TpeHusa (x 100);

Fp — cuna, ¢ KOTOpOM BO3AEWCTBYET Kacalowminca MasTHUK, H;

&, — paccTosiHME OT LEHTPA TSHKECTN MAATHUKA 10 OCU MAATHUKA, MM,

&, — paccTosiHWE MO BEPTUKANM OT HYNEBOW TOUKM LLKAMbI 10 FOPU3OHTANBLHOIO NONOXEHUA, U3MEPEHHOE
BAOMb OcU MasiTHMKA. OHO AOMKHO COCTaBnsATb 10 MM, KOraa MasiTHUK OTUENSISETCS U3 FOPU3OH-
TanbHOTO MOMOXEHUA W Aenaer Max 6€3 TOPMOXKEHUS;

Fs —ynomsHyTas B 3.2.1.4 cTatuyeckan cuna, BO3IENCTBYIOLLAA Ha canasku, H;

83 — Y4aCTOK CKOMIbXXEHUA canasok, MM,

| — AnMHA KOHTPOMNBLHON CTPENKK, MM.
3.2.3 [na ucnbiTaHuii TpebyloTCcAa BECbl ANsi B3BELLUMBAHUSA UCMbITYEMOro ob6pasua, npeaen NorpeLwwHocTu
KOTOPbIX cocTaBnser He bonee yem £ 10 1.

3.3 UcnbiTyeMblil o6pasey

McnbiTyeMbiin 06pasey npeacrasnsier coboin Lenbii Mar.

3.4 BuigepxuBaHue U TeMneparypa ucnbiTaHumn

McnbiTyeMmblii 00pa3el, HeNOCPEeACTBEHHO NMEepes UCTILITAHUSIMA BbiAEPXXUBAIOT MUHUMYM B TEYEHWe
24 4 npu Temnepartype (21 £ 3) °C, u ucnbiTaHUsi NPOBOASAT NP TOW e Camoi Temneparype.

3.5 UcnbiTauuna

3.5.1 VcnbiTyeMblit 06pasely 3akpennsioT TakuM 06pa3om, YTODbI HUXXHASA CTOpPOHa marta Obina obpatue-
Ha BBEPX, U U3MEPUTENbHOE YCTPOMCTBO pacnonarair CBepXy Haj HUM, NPU 3TOM C MOMOLLILIO PErynupoBKU B
onopax yCTpoMCTBO YCTaHAaBNUBAIOT TOYHO HA NPaBUILHOW BbICOTE. [ON0XEHNUE U3MEPUTENBLHOTO YCTPONCTBA
cneayet Bblbupartb Takum 06pasom, ytobbl canasku kKacanucb NPUGNM3NTENBHO cepeauHbl MaTa.
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3.5.2 BeCb MassITHUKOBLIN MEXaHU3M CMELLAETCS HABEPX A0 TEX NOP, NOKa MAsiTHUK HE CMOXET ¢cBoboa-
HO KauyaTbCA HaZ4 NOBEPXHOCTbIO UCTLITYeMOro obpasua. MasATHUK OTKNOHSIIOT U 3aKPEnnsAT B rOPU3OHTamNb-
HOM MOMOXEHUW. ECNK KOHTPOMbHAas CTPEnKa He HaxXO4WUTCS B TOPU3OHTANIbHOM MOSOXEHWUU, PETYIIMPOBOYHBbINA
BMHT MOBOPAYMBAIOT A0 TEX MOP, NOKAa CTPeska He OyaeT HaXo4MTLCA B 3TOM NONOXeHMU. MasTHMK 0TUennawoT
U (PMKCUPYIOT 3HAYEHME MO LUKane, Npyu KOTOPOM CTPenkKa ycrnokanBaeTcs.

OTy npoueaypy NOBTOPSAIOT MUHUMYM TpW pasa. Ecnu OTCYET He COOTBETCTBYET HYNIO, CneayeT oTpe-
rynupoBatb PerynMpoBOYHbIN MEXaHW3M B LEHTPEe BpaLleHUsi 40 TEX NOp, Nnoka 3HavyeHue Hynb He ByaeT fo-
CTUTHYTO.

3.5.3 Mpu cBo6O4HO BMCALLEM MASATHUKE MEXAHM3M MasiTHUKA ONycKaloT 40 TEX NOp, NOKa canaskn He
CSIAYT Ha MOBEPXHOCTb UCNLITYEMOro obpasua. Ha aToi BbICOTE MAATHUKOBLI MEXaHU3M PUKCUpytoT. Canas-
KW NOAHMMAIOT 3@ Py4KY, MasTHUK OTKIIOHAKOT HAanpaBo, U 3aTeM canaskm u MasiTHUK CHOBA OMYCKaloT A0 TeX
nop, NoKa canasku He KOCHYTCA NOBEPXHOCTM UCTIbITYEMOro oBpasua. OTMeuvatoT 3Ty TOUKY CONPUKOCHOBEHMUS.
Tenepb MasTHWUK OTKMNOHAIOT HANEBO U OTMEYAlOT TOYKY, B KOTOPOW Canaskum OTPbIBAIOTCA OT NMOBEPXHOCTH.
C NOMOLLBIO NIUHEWKN, KOTOPYIO KMaayT BAOMb HaMPaBMeHUS CKOSMbXEHUsI cana3ok Ha NOBEPXHOCTb MCMbI-
Tyemoro o6pasua, perMcTpupyroT BbICOTY MasTHMKOBOrO MexaHu3ma Takum obpasom, 4tobbl AnMHa ydacTka
COMPUKOCHOBEHUA cocTaensana (126 + 1) mm. ocne Toro Kak 3To paccToAHME YCTAHOBEHO, MAATHUKOBbLIN
MEeXaHu3M criegyeT HageXXHo 3aPuKcUpoBaTh Ha 3TOW BbICOTE U NEpes UCMbITaHUSIMU eLUe pa3 NpOBEPUTH
NYTb CKOMbXEHWS.

3.5.4 MaaATHUK OTKMOHAKOT A0 rOpU3OHTANbHOrO MOMOXEHUA U Tam (PUKCUPYIOT. 3aTEM KOHTPOMNbHYIO
CTpEernKy C MOMOLLIbIO PerynupoBOYHOro BUHTa B pblyare MasiTHUKa NoBOPaYMBaIOT 40 UCXOAHOIO MOSOMEHUSA.
MasaTHUK OTLENnnAIoT, U canasku CKOMbL3AT N0 MOBEPXHOCTU UCMLITYEMOro obpasua. BeinonHAOT ceMb cneay-
IOLLIMX TaKUX >Ke UCMbITaHU 0e3 3aJepxK1, U3 HUX ANA NOCNEeAHUX NATWU PEerucTPUPYIOT MOKa3aHUS LUKanbl.
Mocne kaXgoro UCNbLITAHUA MASTHUK U CTPErKa AOMKHbI BO3BPALLATLECS B MCXOAHOE MOJOXKEHMWE.

B Hauyane obpaTHOro maxa mMasTHMK AOIKEeH ocTaHaBnuBatbcA. Mpu Bo3BpaTe MasiTHUKA B FOPU3OH-
TanbHOe MonoXeHue cneayer obpaTuTb BHUMAHUE Ha TO, YTO NpeABapUTENIbHO CrieayeT NPUNOAHATL canas-
K1, 4TO6bI M3GexaTb CONPUKOCHOBEHNA MEXaY canaskamu U NOBEPXHOCTbIO UCMbITYEMOro 06pasua.

3.5.5 OnucanHble B 3.5.1 1 3.5.4 npoueaypbl MOBTOPAIOT NOCNE COOTBETCTBYIOLLEr0 NOBOPOTa U3MeE-
puTensLHOro ycTponcTea Hag MatoM Ha 90° yetbipe pasa. Mpu 3TOM NOny4alTCA pe3ynsrarthbl B YETbIPEX Ha-
npasrieHUAX U3MEepPEHUs.

3.5.6 Macca ncnbityeMoro o6pasya AormkeH ObITb yCTaHOBNEHA.

3.6 O6paboTtka pe3ynbraToB

Ana kaxxaoro HanpaeneHus M3MEpPEHNUs CreayeT BbIYMCNUTL CpeaHee 3HAaYEeHMe No NATU Maxam MasT-
HUKa.
OnpenensiloT MUHUMAarnbHOE CpefiHee 3HaYeHMe U3 YeTbipex HanpaBneHun n3MepeHus.
KoadbdpumuueHt TpeHus § paccumTtbiBaeTca no hopmyne
olL-m 3)

P="T00 "
rae ol — MUHUManbHOE cpefiHee 3Ha4YeHUe CONPOTUBAIEHUA TPEHUS;
m — macca 1 M2 mara, Kr.
OnpeaensiiotT camblii HU3KKUI KOIDMDULMEHT TPEHUA NO TPEM UCTbITYyeMbIM oBpasuam.

3.7 MpoToKon ucnbiTaHUM

B npoToKOn ncnbitaHnin JOIMKHO ObITh BKIIOYEHO CrieayioLlee:

- CCbIJIKa HA HACTOSALUMI CTAHAApT;

- NOMHbI€ AAHHbIE OTHOCUTENbBHO UCMLITYEMOrO NPOAYKTA, TO €CTh TUM MATa, CCbISIOYHbIN HOMEP U3FOTO-
BUTENAUT. A.;

- KO3(PMULMEHT TPEHUS;

- AeTanbHble cBeAeHus 00 aHOMAasbHbIX aHHbIX U3MEPEHUIA NPU NPOBEAEHUU UCMbITAHUNA.
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