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OM 218.3.017-2011
OTPACJIEBOY JOPOXKHBIN METOMUYECKWA IOKYMEHT

MeTtoauyeckre pexoMeralUH Mo olNpelesieHuIo KosieeoOpasoBanus
achanbTOGCTORHBIX NCKPLITHH NIPOKAaTLIBAHKEM HalPYKeHHOI0 KoJieca

1 OGnacTh NpUMeHEHHNS

Hacroamunii otpaciieBol HOpOXHbIN METOOHUESCKHIE JOKYMEHT
(nanee — MeTOMMECKH JOKYMEHT) pactipocTpanseTcd Ha achansTo0eToHHbIS
NOKPHITUA M3 IopAYMX cMecel, NpHUMEeHAEMBIX AAA YCTPOHCTBA
KOHCTPYKTHUBHBLIX CIIOEB HOPOXHOH OHSXAbl, ¥ YCTAHAB/IMBAET METOAUKH
onpenesieHUs KoneeoOpazoBaHusa achadbTOOETOHHBIX MOKPHITHHI
NPOKAaThIBAHHEM HAIPYKEHHOTO Kojeca. HacToammi JOKYMEHT ONKMCHIBACT
NpOoUEenYPH! HCILITAHUA Ha MaJIOpasMEPHBIX yeTpolicTBax (MonenH A nb), a
TaK ke C IOMOIIAIO aHaNu3aTopa achansTo0eTOHHBIX NOXphITHII (MO e B).

2 Tepmunbl ¥ onpenejieHud

B nHacToAmieM METCRUYECKOM HOXKYMEHTE NPHMEHEHH! CIEXYIOIINe
TEPMHEBI C COOTBETCTBYIOIIMMH ONpeneNEeHUAMH:

2.1 HoMuHanLHag TONWMHA: [IpoexTHan ToMKMHA B MIWUINMETPAX,
KOTOpas MOXeT ObiTh Y M3rOTOBJIEHHBIX 00pasuoB (anga obpasuos,
M3rOTOBJICHHBIX B 1a0OPaTOPUH).

2.2 rayOnHa Konen: YMeHbllleHNE TONIMHER! 00pa3lia B MIWUIHMETpAX,
BbI3BAHHOC NOBTOPMOLIMMUCA NPOXOAaMH Harpy>KEHHOI'0 KoJieca.

2.3 ucnbIThiBacMad NoBepXHoOCcThb: 110BEPXHOCTH UCIBITHIBAEMOTO
oOpasiia, 1o KOTOPpoii ABHKETCSA HATPY)KEHHOE KOJIECO.

2.4 ennHNYHBIN Pe3yaLTAT HCNBITAHUA: JHAYEHHE, [IOJIYYEHHOE B
pe3yJsTaTe HCIBITaHNA OAHOro 06pasua U3 onpeAesneHHoH cepuy 00pa3LoB.

2.5 cepun ofpasuon: OnpeneneHHoe B 3aBHCHMOCTH OT MOJCHH
UCIBLITAHNA KOJIMYEeCTBO 00pa3los U3 OJHOrO MaTepuaia.

2.6 orneuarTok kosieca: Clie Ha pOBHON ropm3OHTaIEHOM NOBEPXHO-
CTH B MOMEHT, KOIZIa KONECO HaXOAUTCA 0] Harpy3Koii.
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2.7 ouxn Harpyskenusi: [[Ba npoxoia (BIEpea M Ha3a) Harpy)KeHHOTro
Koneca.

2.8 yposenn koaeeobpazoranusi (TR): Iloxazarenn, yclIoBHO
XapaKTepU3yIONii moBeeH1e KpHBOH 00pa3oBaHMs KONeH eHMHIYIHOIO 00pasLia.

2.9 cpegunit ypoens xoneeodOpazosaius (WTR): KoMinexcHuil
IIOKa3aTeNs, XapakTepH3yIoluit MHTEHCHBHOCTL OOpa3oBaHMa KOJMCH CepUH
oOpa3nos.

2.10 cpeannas rayouna xoneu (RD): Cpennad nIyOKHHa KOJISH cepu

MCITBITaHHRIX 0Opa310B, ONpEieIeHHAS C TOYHOCTRIO % 0,1 MM.
2.11 yxnon xpuBoi#t xoneeobpasonauusg (wts): VKIOH xpuBol

00pa3oBaHUA KOJIEH, OJYIEHHEIH B pe3yJibTaTe HCNBITaHHA 06pa3na.

2.12 ecpennuii ykiion xpugoii xoneeobpazosanusa (WTS): Cpensee mz
3HAYeHHH YKIIOHOB KPHUBBIX Konee0oOpa3oBaHHUA, NOJYYEHHOE IO CEpHH
obpa3ios.

2.13 nponopunorannHasg rnyéuna koner (PRD): Ornomenye rimyOHHE!
KOJIEH MNoOCJe ONpeAc/IeHHOro KOJMHYECTBa NPOXOAOB K TOJNIIHHE
HCTILITRIBaeMoOro odpasia.

3 OGopyaosamnne, cCpeACTBa KOHTPONS M
BCHOMOTrare/ibHOEe of0opyXoBaKHe

3.1 Obopyodoeanue

Annaparypa A8 MCNBITAEHA Ha XoneeoOpa3oBaHNE COCTOUT M3
Harpy>KeHHOro Kojieca, KOTOpoe OnupaeTcs Ha oOpasell, TIIATEJIBHO
3aKpETUICHHEI Ha CTOJHKE B CJTyqae UCIBITaHMi 110 MoferM A win b. Cronuk
NOA KOJIECOM I KOJNIECO Ha/l CTOJIMKOM ABIDKETCA BO3BPATHO MOCTYNATENBHO,
CO3aBas YCJIOBHA JI1 BOSHUKHOBEHUA KOJICH HA MOBEPXHOCTH UCITHITRIBAEMOTO
oOpasua. BepruxansHblii o T y HArpyX€HHOTO KONeca JOJDKEH OITh MEHee
0,25 MM.

B cimywae ncsitanng no Mogeny B Meranmmeckoe KoNeco OnupaeTcs
Ha NMHEBMAaTHY e CKUH MUTAHT, NIOJNIOKEHEEIH Ha NOBEpXHOCTL 06pa3iia no Bcel
ero mmHe. [Ina moneneit A ¥ B HarpyXeHHOE KONECO MOXET MMETh MIKHY
BHCIHHHM amaMeTpoM Mexnay 200 u 205 MM. PUCYHKA Ha IOUHE MOXET He

2
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OLITH, @ NIONEpPEYHbIH NPOPWIbH — UMETh NOCTOSHEYIO TOJIIHHY W+ 1MM, rae
w = (50x5) mM. TonumHa WKHL! O/DKHA Ob1Th paBHa (204+2)MmM. Lllusa MoxeT
OBITH U3 LIETIFHON pe3uHbI.

HaMozen B EeBMaTUYECKHI NUTAHT CHabeH KOJIECOM, NO3BOJIAIO-

M co37aBaTh TpeOyemMoe KOHTAKTHOE JaB/ICHUE Ha rPaHULbl MHEBMAaTH-
YEeCKOI'0 HIIAHra ¥ HCHEBITEIBaEMOro 00pasnia, tuaMeTp uviadra 18-20 mm.
Hns moaenett A u b Harpy3ka Ha xKoleco B HENOABHKHOM COCTOSHHM

~ w 1 -
MOXeT OBbITh paBHa [(fOG'ga')ilG] H, u3MepeHHas Ha HaMBLICIEH TOUKeE

oOpa3siia 4 BEpTUKAILHO PaclOIOKECHHAA 10 OTHOLICHMIO K IUIMTE CTOJIHKA.
IlagHaa Harpy3ka MOKeT OBITE ZOCTMIHYTa C UCITOJIL30BaHHEM HAarpyKEHHOM
OAHOONIOpHO#H DaNKu.

Hna Mogenu B cucteMa Koneco-IuiaHr criocobHa co31aBaTh KOHTAKTHOE
napjeume Ha oopasen; ot 700 o 1380 Klla wumi 01450 a0 1130 H BepTuxansHoii
Harpy3KHu.

Ha mopenedi A U b cTronuk ang odpasua CKOHCTPYHMpPOBaH TaKUM
o6pazoM, YTO MOXKeT JepKaTh HENOIBIDKHBIM HHWIMHAPHICCKIH 00pasell-kepH
WJIX IPHUTOTOBJICHHDIN B J1a00PAaTOPHbIX YCIOBUSX NPAMOYTOJIbHBIN 00paserl) ¢
ofecrneuyeHueM rOpH3IOHTANLHOIO MO0KEHUA B IUIOCKOCTH AOPOKKHY KoJjieca
M C UEHTPOM, Pa3MEnICHHbIM 1A 06ecneycHusa CAMMETPUYHOTO pa3MeLIiCHUA
NOPOXKKM KoJleca OTHOCHTEILHO 00pasia.

B ciyuae npopeaeHys UCbITaHMA 1o Mozenu B o0pasim! noMenaoTes
B 000¥MY U3 IUIOTHOIO MOJMAITIWICHA WIX HHOIO IVIACTHKOBOINO Marepuana,
criocoOHoro He nedopMUpOBATHCA BO BpEMA UCIIHITaHUA.

YCTpoiicTBO HCIbITaHMA Ha KOJIee0Opa3oBakHC (YCTPOHCTBO NPOKAThI-
BaHMA HAarpyXEHHOTO Kojleca) MOXKeT ObITh CKOHCTPYHPOBaHO TaKuM o6pa3oM,
4yTOOBI O0Opazen B cBOCH PopMe MOr ABUraThCA BO3BPATHO-TIOCTYIIATE/IHHO
NOL HArpy)XeHHbLIM KOJIECOM B OJHOR rOPM3OHTANLHOU IIIOCKOCTH HIH
Harpy>XeHHOe KOJISCO MOIJIO ABHIaThCHA BO3BPATHO-MOCTYHATENHLHO IIO
3ahuKCHpoBaHHOMY 00pasiy. LieHTpanrHad NHHUA JOPOXKKHM MOXKET OBITh
cMelleHa He Gosiee 4eM Ha 5 MM OT TEOpPeTHYECKOro LEHTpa obpasua.

IleHTp KOHTaKTa MMHB! MOXET IIPOU3BOAHTL INPOCTHIE FAaPMOHHYECKHE
3
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JBYIKEHHA OTHOCUTEABHO LIEHTpa BEpXHel nosepXHOcTH obpasua. Ilpn
HCTILITAHKMAX 1O MoenaM A ¥ b obmas nnvya mytH coctasiseT (230+10) MM,
agactora (26,5+1,0) mpxnoB Harpy3xu 32 60 ¢. JlaHHad (opMa HBIDKEHIA JIETKo
NOCTHraeTcs NMOPOIHEBBIM IPUBOJOM OT MaxOBHKa, HO aJIbTEPHATHBHEIE
NPUBOAHLIE MEXaHM3MB! TaKXXe NOAXOUAT B Clydae YINOBIETBOpPEHUS BCeX
M3JI0)KEHHBIX BhlIe TpeOORaHMil.

[Ip1 HcmeITaHBU MO Monaeny B MoryT OBITh HMCIIBITAHEL KEPHBI
nuameTpoM 150 MM, BoicoTOd (75+3) MM M IUTHTHI JiHHOMK 300 MM, munpusoi
125 MM, TONIHHOM 75 MM.

[Tpy HCTIBITAHMAX IO MOAENAM A U b Tesiexka U paMa BHITTONHAIOTCSA H3
CTaJIH ¢ MHHUMAJILHBIMH BHYTpeHHHMM paszmepamu 260x300 mMm. Ilpu
W3IMEPEHHY DPWIOXKECHON HATDY3IKY B XAXIOM H3 YITIOB TENEXKKH €€ RepTH-
KaJsHEIA JIOPT HEe KOJDKEH NpeBnimarh 0,25 MM. TommuHa HIDKHEN IUTHTEHL
TEJIEXKH, Ha KOTOPYIO YCTaHaBNMBaeTca GopMa, JomKHa ObITE He MeHee 8 MM.

YCTpOHCTRO M3MEPEHUS BEPTHKAIBHOTO IONOXKEHMS HArPY)XEHHOTO
xoJieca MOXeT o0ecIieIUBaTE HOrpeIilHOCTh n3MepeHHu He bonee +£0,2 MM B
IYana3oHe 3HAYeHHH.

BoxoBoe pebpo nmpsaMoyronsHOro odpasna JokHa ObITE HE MEHee
300 MM ms uersiTasuii no MonenaMm A u b.

H3Mepurens TONMUEL cniocodeH H3MEPATH TOMMUHY 0b6pasua ¢
TOYHOCTHIO =1 MM,

3.2 CpencrBa KCHTPOJISA H BCIIOMOraTeIbHOE 000pYAOBaAHHE IS
HCNBLITAHNSA KEPHOB

Hcnone3yercs 0060pyaoBaHue, ONMMCaHHOE B 1. 3.1, nonoNHEeHHOE
CJIEIYIONIMM BCIIOMOTaTENbHEIM 000pYI0BAaKUEM U MaTepHATaMHK:

- INPKYJIAPHOM 1o ¢ abpasuBHBIM JUCKOM, CIOCOOHOM BRIpE3aTh
KepHB! JUaMeTpoM 1o 300 MM u3 yrroTHeHHoH achansTobeToHHON cMecH 1
o6ecrnenyraTh poBHYIO (6€3 rpebHell) TOBEPXHOCTS;

- yCTPOYCTBOM JIIA 3aKPEIUICHUA KEPHOB, BKIIOYAIOINEM JIBE CTANBHEIE,
CTEIISHHBIC MM APYTHE NO/IXOUIIIHE JKECTKHE MNACTHUHEL, ¥ 3aKperisronue 6110kn
IUI4 YIEPXKaHUA KePHOB Ha MECTE HX YCTAHOBKH Ha IUTHTE HITH HHbIE YCTPOHCTRA,

criocoOHBIE HCKIMIOYATh NICpEMEINEHNS KEPHa BO BPEMA €10 MCIBITaHHS;
4
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-~ OYMIUAIOMIMM paCTBOPUTEJIEM UL OYHMCTKM PE3UHOBOH IMHBI TIOCHE
MCTIONL30BAHMA, COCTOMIEM, HANpUMEP, M3 cMecH ateToHa (90%) i xepacuua (10%);

- puKCHpYIOIUM COCTAaBOM, HAIIpUMED, FUIICOM M 3aTBEPAUTENIEM,

- KOHTelHepaMHu 1A CMEMEeHMs (QUKCHPYIOIEro cocrasa (MMCThIE
OyMa)XHble CTaKaHbl);

- CHUPTOBBIM YpOBeHeM anuHoi 100 MM .

4 Ordop npod » nmpurorosjienne odpasnos

HcrmitsiBaeMele 06pa3ubl MOYT YIIOTHATHCA B (hOPMaxX BaJlbLOBBIM
(TUIMTHBIM) YIDIOTHMTENeM. OOpa3up M3BNEKAIOTCA U3 HOPMBI U OTIpEACIAETCH
MX 06bEeMHas IVIOTHOCTH. O0beMHas IVIOTHOCTD ABYX WIM WIECTH 00pa3noB (B
3aBUCHUMOCTH OT MOAEIN HCHAITaHHA), HCITOIH3YEMAIX 1A OUSHKM NTyOHUHEI
KOJIEH MK YPOBHA KoJleeo0Opa3oBaumsa fJaHHOH CMECH, HE MOXKET OTKJIOHATLCS
bonee uem Ha 1% oT 3a1aHHOH 00BEMHOM IUIOTHOCTH.

Tomnuaa oOpasoB MOXKET COOTBETCTBOBATh NPOCSKTHOH TONLUMHE CI105
BOPOXKHOMN ofexK el A Moaeaeil A u b v pasuseTcs (75£3) MM 18 MOZE..x B.

B cinydae, eCiIM Ha KOHKPETHOM ydacTke aBTOMOOHIBHOK ROpOTH
3aPOEKTUPORAHA NepeMeHHas TOJIIMHA CII0A JJOPOXKHOM 04eXAB], TO TOMIIMHA
00pa3lioB MOMXET Ha3Ha4aThCA B 3aBUCHMOCTH OT MaKCHMMaIBHOTO pasMepa
MHUHEpPaNbHOIro MaTepHaaa B CMECH:

- 25 MM AJ1a cMeceil ¢ MaKCHMMalbHbIM pa3sMepoM < 8 MM;

- 40 MM A5A cMeceil ¢ MakCHMAJILHBIM pasMepoM <16 MMm;

- 60 MM U1 cMecelt ¢ MaKCHUMaNbLHBIM pa3MepoM < 32 MM;

- 80 MM ansg cMeceil ¢ MaKCHMAaJIbHBIM pa3zMepoOM > 32 MM.

H3 rorosoro nokpsitus aubo 6epyrca BeIpyOKH, iubo BeIOYpHBAIOTCA
xepHbl. IIpy 3T0M BbIpYOKH MOTryT OBITH TAKOTO pa3mepa, 4ToOH NpH Aanb-
HeiliieM MX pa3aeneHur ObUTH obecneue sl Cle AyIOIIKe pa3Mepbl NCIIBIThHIBaE-
moro o6pasna: 260x200 Mm ays mopeneit A ub n 300 x 125 MM aima mozenn B.

JU1d Xa)KROTr0o NCIBLITaHusA Bhipe3aloTcs (BpiOypHBaloTcs) IecTh 00pas-
[IOB-KEPHOB NPH BBLINOJHEHHM MCIHbITaHMHA nMo moxenu A, nsa obpasua-
KepHa — 1o Mojienu b, mecth 06pa3os-KepHOB HiIH TpH o0pa31a-IuIiuTE! — 110
Moxenu B.
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Kaxcnplii Beipe3ansbii o6pazel Wi BHIOYpEHHBINA KEpH MOXET OBITh

IOMeY€eH ¥ NPUBA3AH K MeCTy 0Tbopa.

Ecnu B MecTe 0160pa BRIpYOKH (kepHAa) OhUIH NMpoBeAeHbl paboTHI 110
YCTPOUCTBY NOBEPXHOCTHON 00paboTKH, TO MCIBITHIBACMAA NOBEPXHOCTH
obpasua o6padarrisaercd HUPKYIAPHON IMATOH IO ITTCCKONO COCTOSTHMUAL.

TonmuHa obpa3la uaMepseTcs B HEThIpeX TOYKaxX HiaH ¢ 90°-Mu
WHTEPBANAMHY AJId KEPHOB. UeThipe UIMEPCHHA HE MOTYT OTIHYATHCA OT
3aJaHHO} TOJIIMHB Ha 2,5 MM npu TomuuHe <50 MM u He Gosnee 5% npu
Toninyye 06pasna capime S0 mMm. PuxcupyeTcs cpentee apuHMETHIECKOE U3
ITUX YeTHIPEX 3HAYEHMI KaK TONIINHA HCIBITEIBAaEMOro obpasua.

Taxke uamepseTcs POBHOCTh NOBEPXHOCTH obpasua. s 3TOro
NprKIajpIBacTCA AuHeKa BAOE JHaMeTpa UCHBITeIBaeMoH norepxocTy, 1ipn
ITOM DPOCBET N0 JMHEHKOH HE MOXKET IPEBRIMIATS 2 MM. IIpoLielypa NOBTOpAeTCA
Ka IPYTHX TPEX HANPaBJCHIAX C UHTEPBAIOM NPHOIIBUTENBHO 45°.

ITocne or6opa nmpob 13 NoxpsITHA 00pa3Lbl MOTYT TPAHCIIOPTHPOBATECA B
HCOLITATENBHYIO JaG0opaTOPHIO B TOPX3OHTAEHOM COCTOAHMH IIPU TEMIIEpaType
He Sones 30°C HCNBITRIBAEMO NIOBEPXHOCTRIO BBEPX.

HcnniTaHus He Ipou3BOAATCS Ha o0pa3nax, KOTOphIE XPaHaTCa MEHEES
ABYX JHeH ¢ MOMEHTa BX M3roToBNeHus. Bee o6pa3ip! oHoM cepyst MOryT GBITh
OJIHOI'0 BO3PACTa, pa3HMIIA B BO3pACTE HE MOXKET OBITh Gonee yeM Ha 10%.

OOpa3seny MoxeT OBITH MICTILITAH B POpME, B KOTOPOI OH OBUI M3roTOB-
JIeH WK B KOTOpOH Bce OTHOCUTEIILHEIE pa3Meph! OTJIMIAIOTCA OT 00pasua He
bonee ueM Ha 0,5 mM. [IpoBepsTe popMy, coaepikantyo obpaszell, Ha HaMIue
onopHol rmiTEL. Eciu pasMeps! oTangatorea 6omnee 4eM Ha 0,5 MM, 3aTioHuTe
3a30pbl MeXAY GopMoit n 06pa3nioM IUIICOM.

Ob6pasel], M3BJie9eHHbIA U3 MOKPHITUA, 3aK/IMHMBaeTCs B popme Oe3
HCKxakeHUN NONI0XXKeHHA TaK, ITOOB! He MOT ABUTaThCS OTHOCUTENRHO POPMEL.
HeobxonuMo ybenurncd, 9T0 CYIECTBYET KOHTAKT MEX Xy 00pa3lioM U JHOM
(opMEI, 3330pHI ¢ HOKOBBIMY CTECHKAMMU 3ATIOTHEHB! IUTICOM.

YCTaHOBKA KEpHA B 3aKpenngoouiee yCTpokcTBO NpOU3IBOAUTCA

cliegyomuM 00pazoM (py HCIBITAHMM O MozenaM A u b).
TToMecTTe KEPH Ha CTEXIAHHYIO MY CTANLHYIO IVIOCKOCTh UCTIBITHI-
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Ba€MOI MOBEPXHOCTRIO BHU3. Pacrnonoxure 3akpervimomue 6JI0KM TaKUM
06pa3oM, 4ToOB! OHM IIOTHO NMpUEraiy K 06pasua no 6okam H O BPOREHE
C VICTILITEIBAEMOI NOBEPXHOCTHIO, MPEAYCMOTPER, YTOOB! IBIDKEHHE KONIEca
7o 06pasily COOTBETCTBOBAJIO HANIPARIICHHIO ABIDKECHMSA NIOTOKA TPAHCIIOPTHBIX
CpEJCTB Ha opore.

AXKYpaTHO 32Nn0JIHUTE POCTPAHCTRO BOKPYT 06pa3ya CBEXEIPUro-

TORJICHHBIM 3aII0JTHUTENIEM.
[IproxMuTe BTOPONA CTEKIIAHHOMN HIM METAIISCKOA NTOBEPXHOCTHIO

IANONBUTENS, YTOOB! MOOUTHECA MaKCHMANbHOMH IIIOTHOCTH.

Korna 3anojHUTENb 3a0UT, YAAAKBTE YCTAHOBNEHHLIN oOpasen,
HaxXonsmuica Mexnay IlacTHHaMU, 1 CHHUMMTE H3INUIIKK OCTABIIErocs

IANOTHUTENSA CTANBHON IHHEHKH.

C UCHONb30BaHUEM JIHHEHKH NMPOBEpPETE POBHOCTE NOBEPXHOCTH Ha
HaJIM4NE OTKIIOHEHKH 6osiee 2 MM OT NNOBEPXHOCTH 3aKPLIUIMIOIMUX OIOKOB.
Ecny obpa3ell YCTAHOBJEH HeXOPPEKTHO, NOBTOPUTE NPOLEAYPY €ro

yCTaHOBKH.

S Iopaaok noAroTroBKN K NPOBEXECHHI0 WCIILITAHNS

5.1. TepmocTarupoBanue

Ecny ncnsiTanne oO6pa3LioB NpON3BOAKTCA Ha Bo3ayxe (Monemi A u b),
OHM MOTYT TEPMOCTATHPOBATEHCH NPH 3aaHHON TeMIepaType HCIBITAHUA C
TOYHOCTHIO £1°C B TEUEHME NEPUOAA, IPEAMECTBYIOMIEI0 HCNBITAHHIO:

- MUHIMYM 4 9 )i 00pa3noB ¢ 3agankHoN TonumHoi 60 MM 1 MeHee;

- MUHEMYM 6 1 ang oOpa3LoB ¢ 3aaaHHoH ToammHoH 6onee 60 MM;

- MAKCHMAJILHOE BPpeMS TEPMOCTATHPORAHUS 24 4.

Ecim 00pasip! npeinonaraeTcs UCILIThIBATS B BOAE (TOJNBKO MoaenH b
¥ B), nX He0OXO0AUMO IMOMECTUTH B BORY NPU 33AaHHOU TeMIepaType UCIbITa-
HHA ¢ TOYHOCTRIO £1°C m mocne JoCTKeHUs TEMIIEPATYPHOTIO paBHOBECHA

BEIJIEP)XKHUBATH HE MeHee 1 4.
5.2 3akpenneHune obpa3ua

HcrmiTeiBaeMblii 06pa3el] NoMemaeTcs B HCMBITATENBHYIO MaInHY WK

3XHIMHOE YCTPOHCTBO 1 KEPHOB (B C/Iy9ae MPHMEHEHHI KEPHOB) H 3aKpen-
7
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ngerca Ha cTonrke. Heobxonumo noaaepusath TeEMIIEpaTYPy BHYTpH 00pasiia
WK TeMuepaTypy BoaAHoH OaHM npH 3aaHHOK TeMIepaType UCIILITAHHA C
touyHocThio £1°C. (B COOTBETCTBMM C 3aiaHHON TeMnepaTypoil HCIbITaHKH

HeoOXonuMO OAEPKHUBATh TEMIICPATYpy BHYTpH 00pa3lia WM TEMIIEPATYPY
BoJsHOM 6arM ¢ To4HOCTHIO £1°C). Ecnu nopepxHocTh 00pa3ua cxonb3Kas, TO

OHa CJIerKa NpUCBINACTCA TAJTbKOM WIH CTCATHTOM.

5.3 IIperzpapuTresibHbIe IPOX0IbI KOJIECA

IpoBenure 5 LIMKIOB UPUJIOKEHHUA HArpy3KH Iepel Ha4yajioM
OCHOBHOI'O HCIIBITAHMA.

6 Ilopaaok npoBelennss HCNLITAHUS

6.1 Mogxemn, ucnpiTanun A

TTpoM3BOAUTCA MOHMTOPHHT Pa3BUTHA KOJIEC0Opa30BaHuA AHAJIOTHYHO
aBTOMaTHYCCKUM M3MEpHUTEIAM NNepeMeIneHuH,

HiMepenue nepeMenieHuii aBTOMaAaTHYECKHMHU yCTpOHCTBaAMU
OCYILECTBIIACTCS CleAyIomyuM 00pasoM: nprOOp NPUBOAUTCA B ABIKCHUE
CHHMAEeTCHA OTCYET BEPTHKAJNBHOTO NEPEMEINEHUA KOjeca I 3areM

MPOU3BOJATCA H3MEPEHHA OCNE KXABIX (25+1) UMKIIOB Harpy3KH B LIEHTPE
HCIBIThiBaeMoro obpasiia B npegenax 10 MM oT ueHTpansHOM IMHUN HArpy-

KaeMoH IO XK.
Tanee QuKcHpyeTCsi HaYajIbHBIH OTCUET BEPTHKAJIbHOM HO3MIUM

HarpyeHHOTO0 KOJIeCa. 3aTeM MCIIbITaTesbHas YCTaHOBKA NPHBOIMICA B IBIDKEHHUE

1 QUKCHPYIOTCS BEPTHKAIBHBIE CMEIEHMA KK Ipbe (25+1) LMKIIOB HArpy3KH.
HcneiTaune nporomwkaercs B reyenue 5000,10000 unu 20000 nukinos

HAarpy3KHu WIH 10 MOMEHTA AOCTIDKEHHA NifyOuHBI konen 15 MMm.
Temmneparypa ucnbiTadus MoxeT Op1Th 0T 30°C 110 60°C.

6.2 Monenb ucnnirauua b

[Tocre Havyasia HCHibITaHuA PHKCHPYIOTCA NePBOHAYAILHBIC I0KA3aHUA
BEPTHKANLHOIO [IEpEMEILICHMA Koleca, 3aTeM 6-7 pa3s B TeYeHHe IEPBOro yaca
MCHBITAHMA U KaK MHHMMYM OJHO uzMepenue Ha 500 LHHKIOB Harpyskw.
BepTUKaibHLIM NOJIOKEHHEM KONeca CUMTAeTCA CpeiHIi II0Ka3aTeb IITYOUHb!
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KOJICH MO JUTHHe obpasla Ha paccTossuM £50 MM OT HleHTpa Harpyxaemoi
IIOBEPXHOCTH B 25 CpeJdHUX TOHUKaX, U3MEPEHHBIX I10 IIOBEPXHOCTH H

PAaBHOMEPHO pacipeicliCHHBIX. BepTHKaJILHOG [TOJIOKCHHNC KOJICCa MOXCET

U3MEPATHCA B JBIDKCHUL.
HcmsiTanue mponoimkaercs B reuenne 5000, 10000 wiu 20000 ruxnos

Harpy3Ky MY 10 BOCTIDKEHUS IMyOUHB! KoJIeH 20 MM.
Temneparypa ucneiTanus MoxeT ObITh 0T 30°C o 60°C.

5.3 Monens nenbiraniua B

Ha 3akpenneHHbie 06pa3lpl YCTAHABIUBAIOTCA NTHEBMATHUYECKHE
uUIaHTy ¢ AasnenueM (690 + 34) KIla. Yerararnusaerca o06mas Harpyska Ha

NUTAHIY TaK, 910051 Harpy3ka Ha Kaxaoe koneco Onina pasHa (445+22) H.
Ilocne yeranosku 06pasios NpoAODKaiTe TCPMOCTATHPOBAHME CIIE B

Teyenue 10 MuH.
[TposeanuTe 25 NUKIOB NPUNIOKEHUA Harpy3kH A0 CHATHA UCXONHOTO

OTCHETa ITOBEPXHOCTH, OT KOTOPOro HyneT M3MepAThCS ITyOWHa KONEH.
OnycTuTe yeTpoUCTBO N3MEPEHHA KOASH U 3aIYCTHTE YCTaHOBKY.
V3MepeHus KoJieH MOTYT NPOBOANTLCA KK/ABIE 25 IMKIIOB HArpY KeHHA

¢ TogHOoCcThIO 0,01 MM.
VicnbiTaHusg NO JaHHOH MOJLEeIHd NpOBOAATCS B TEYSHHE

3000 1pxI0B HAIPY>KEHMA.
TeMneparypa ucnpiTanus Moxer 65116 01 40°C no 70°C.

7 O0paboTka pe3yIbTaTOB HCUBLITAHUSA
7.1 Mozaens uCnLITaHug A

7.1.1 Ypoeens xoneeobpazoeanun (IR)

Jng Xaxaoro MCHLITHIBAEMOro oOpasla onpenensgerca cpeaHni
YPOBEHD YBEHANYECENS IITyOHHBI KoJieH TR, MpH YCIIOBHH BRITOTHEHUA HCIHITa-
HUA HE MEHEE 5 MUH NO CIEAYIONIEMY BRIpAXKEHIAM:

8 usMepennit u Gonee
TR=3r +r _,~-r,_,=3r,_,; (D
0T 5 no 7 uamepeHult
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TR =5r =5r,_,; (2)

TR=10r, -10r,_, ; 3)
oT 1 0 2 u3MepEeHUl
TR = 15000 | 4)
ths

I7e TR — ypoBeHb xoneeobpa3zopanus, MK/ LIMKI;
n — obiiee 4UCI0 3HaYyeHHH, B3ATOE B MHTepBane ot 100 po

1000 uuxi10B HArpy3KH, 3a HCKJBHOYECHUEM 3HaYEHUA NIEPBOro OTCYETa,;
7, ~ U3MEHEHUE PaCONOKEHNA KOJIECA B BEPTHKAILHOM IOJI0XKEHHH

MO CPaBHEHHIO CO 3HAYEHHEM KOJIECA T,, MM;

1. —4HCJI0 LIMKJIOB HAarPy3KM NMPH AOCTIDKEHUM ITyOMHBI KOeH 15 MM.

Eom Jpana3oH 3Ha4YCHMM HIECTH MBMEPEHMH NMPEBLICUT B 1,1 pasa ux cpen-

Hee 3HaYeHMe, 10 OT 3HaYeHMA, Handosiee CWILHO OTIMYAIOWICIOCA OT CPEIHEro,

CTOMT OTKazaThecd. EC/IH 1 B 3TOM clyuae auarnascH OyaeT Bce eme Gonpiue yeM
1,1 pa3a ot cpeHero, To HCILITAHHE MOXKeT OBITh NPU3HAHO HECOCTOABIIMMCA.

7.1.2 Cpeodnuii ypoeend Koneeobpazoeanua (WTR)

Cpenuuit ypoBeHb xoneecobpazopaiud, HU3MepeHHbIN B MUKPOHAX Ha
mn (MK/IOT), oRpedenseTcs 1o ceaywomel hopmyne:

WTR = 10, 4xTR,,,x—I'ZV- , (3)

¥ils WTR — cpenHuil ypoBeHb KoneeoOpa3soBanma, MK/LIMKI;
TR - cpennee u3 onpeneICHHbIX 3HaTennit TR, Mx/uux,
W — mpyHa UIMHBL, YE€pe3 KOTOPYIO NlepenaeTca Harpyska, MMm;

L — npuxJiagsiBacMas Harpyska, H.
YpoBeHs xoneeoOpa3opaHua MOXET OBITH onpefieNieH ¢ TOUHOCTHIO 10

0,1 Mi/1pxa.
7.1.3 Cpednnn znybuna koneu (RD)

[my©nna xosieu s MICHBITBIBASMOIO MaTepyiala — 3TO CpeaHsas yOuma
KOJIEH CEPHM MCTIBITAHHEIX 00Da3L0B, onpelie/IcHHaR C TOHHOCTEIO 20,1 MM,

10
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Cpenxsas rmybiiHa Koneu onpelensieTca kak cpeiiee apupMeTHiecKoe
3HAYEHUE CPERM ONPEHCNICHHAIX ITYOUH KONEH: 110 Pe3yabTaToB eANHHIHAIX
HMCIBITAHMIA.

7.2 Moaesin HcnbITaHHA b Ha Bo3AyXe

7.2.1 Yknon kpueoii Koneeobpasoeanun (wis), onpedenennslii Ha
8030yxe

YxnoH xpusoi#t koneeobpazoBanus Ha 1000 puxnos Harpysxu
OnpeaensaeTcs Kak

(410000 = ds000)
WIS ,p = ——————————, (6)
AIR 5
e wis . — YKJIOH KpuBO# koneecOpazopanua Ha 1000 mxIon Harpysxy,

OnpenesieHHbIH Ha BO3XYXE, MM;
d ooy Dsppe — COOTBETCTBEHHO InMyOuHa koneu nocne 5000 n

10000 uuxioB Harpysky, MM (Tipu HenbITavuu S000 1MKAOB Harpy3kKy MOTyT
ObITh B3ATHI 3HAYeHUA d,, U d,, . ).

7.2.2 Cpednuit yKNOK KpUBOiE KONeeoOpa30eanun, onpedenennslil
Ha eozoyxe (WIS, )

3a cpenuuil YKIOH KpuBoi xonecobpasoBaHUsA, ONpeAcNcHHHN Ha
BO3QYXE, MPHHUIMAeETCA cpefiHee 3HageHne WT'S A » TOJTYIEHHOE B PE3ysTaTe
uCnBITaHuH ABYX 06pa3uoB.

Ecnu ucnbiTanue 3akoHuunocs zo 16000 nuknoB Harpy3ku, cpeaHuit
YKJIOH KpHROH KoseeoOpazoBaHNS BEITUCHICTCS 13 IMHEHAON YacTH KpUBOH

xoNleeoOpa3zoBanya Ha nH1epBane He Menee 2000 LUKIOB HArpy3Ky.

7.2.3 CpeOHAan nponopyuoHarbRan 21ybuna Koieu, onpedereHHan
Ha ¢o3dyxe (PRD, )

[IponopuroransHas rIyOMHa Xoner U1K HCILITEIBAEMOro MaTepyana

NpY ucrsITanuy N MUKIaME Harpyskl — 3TO CPeAHAA ITyOuHa xonen AByX
(wu Gonee) 0Opa3LOB, H3MEpEHHAA ¢ TOYHOCTHIO £0,1%.

1]
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7.2.4 Cpedran znybuna Koaeu, OnpedeneHnan Ha éo3oyxe RD

CpenHas rayOuHa KojleH IJ11 MCIEITBIBAEMOrO MaTrepuana npu

HMCIBITAaHKM N LIMKIaMul Harpy3ky — 3TO Cpeauas rryOMHa kosieu OByX (WIH
Gonee) 06pa3iioB, H3MEPEHHAsN C TOYHOCTHIO 0,1 MM.

7.3 Mojenb MCHbLITAHUA b B Boe

7.3.1 Yrnon kpueoii koneeobpazoeanun (wts), onpedenenHiii 6
gooe

VisioH KpuBofi kosieeoOpasopanus Ha 1000 Luxios onpeaendercs Kak

wis,, ___..(_6.?}.9.9.9__‘3'5':_.‘15:9.9.9..)_’ (8)

i (o wis,, — YKIIOH KpuBOi KosieeoOpasopanua Ha 1000 uuknoB Harpys-
KM,OIpeae/ICHHbIN B BOAE, MM,

d, oo Dsopo— FIYOHH2 KONeH noce 5000 110000 o Harpysku, Mm.

7.3.2 Cpednuil yKnor Kpuaoil Ko1eeoopa3oeanun, OnpedeneHtblu ¢

éode (WTS ).

3a cpenHuii YKI0H KpHUBOi# KoneeoOpa3zoBaHusd, ONpEeACNCHHbIA B BOAE,
npuHHMaeTCcd cpeaHee 3HadeHue WTS , moiyyeHHOe B pe3ynbTare
HCIIbITaHuuUiL IBYX 06pa3noB.

Ecnu ucnpiTadye 3akoHumnoch 40 10000 uuxnoB Harpysky, yYKIOH
KpuBol koneeoOpa3zoBaHKd BRIYUCHACTCS U3 JMHEHHOM yacTH KpUBOH
Koneeobpa3oBanyus Ha UHTepBane He MeHee 2000 HUKIIOB Harpy3KHu.

7.3.3 Cpednas nponopruoOHanbRas 2Ryoura Koneu, onpeoeeHHaA 8
¢ode (PRD )

[IponopuuonansHas riyOuHa KOJIen i UCILIThIBAEMOrO MaTepyania
NpH UcnbITaBuK N LMIJIaMM Harpy3ku — 3TO CpeAHsis DIyOMHa Kojieu ABYX
(wiu 6onee) oOpa3LoB, K3MEpEHHAA ¢ TOYHOCTHIO X0, 1%,

7.3.4 Cpeonaz 2nybuna Koneu, onpedeneunan ¢ sode (RD_ )

Cpennas rnyOMHa KOoJeM IS HCHBITHIBAEMOI0 Marepuaia Mpu

HcnbiTagu N LKIaM3 Harpy3ku - 3TO Cpeidsad rmyOuHa koneu AByxX (MM
OoJiee) 00pa3LOB, U3MEpPEHHAA C TOUHOCTHIO £(,1 MM.

12
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7.4 Briuncnenue nokasareseit no moaenn B

ITo pesynbTaraM HCIBLITAHUNA 110 MOIEAH B BEMMCIMIOTCA NTOKA3aTENH,
YKa3aHHBIE B ILIL. 7.2 ¥ 7.3, a TaXoke [TOKA3aTek KOHEIHOH ITyONHbI KONeU NIoCHe

8000 1mxnoB Harpy3KH.

13
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OKC

KroyeBsie cneBa: mybuna xonen, ypoBeHb Kolieeo0pazopaHiis, YKIOH KpUBOi
KoJieeoOpasoBaHmi

PyKoBOZMTENE OpraHu3aluu-paspaboTiuKa
Q000 «AuroBaLVOHELIN TEXHUMECCKHHE HSHTP)

TeHepaJIbHbIH JTMPEKTOP H..OBepun
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