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Mpeaucnosune

Llenn, oCHOBHblE MPUHLMMbLI 1 OCHOBHOU NMOPSA0K NpoBeAeHNst paboT MO MeXroCcyfapCTBEHHON CTaH-
paptusaumm yctaHosneHbl TOCT 1.0—92 ««MexrocygapcTBeHHass cuctemMa crtaHgapTusaumn. OCHOBHbIe
nonoxeHuma» n FOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema ctaHgaptusaumn. CtaHgapTbl MeXrocy-
[AapCTBEHHbIe. NpaBuaa N pekoMeH4aunm no MexrocynapcTBeHHoM ctaHgapTusayumn. MNpasnna pa3paboTkuy,
NPUHATUA, NPUMEHEHNS, OBHOBIEHNA U OTMEHbI»

CsefleHna o cTaHgapTe

1 NOATrOTOBJ/IEH degepaibHbIM rOCYAapCTBEHHLIM YHUTapHbIM npeanpusaTuem «LleHTpanbHbIi
opaeHa TpypoBoro KpacHoro 3HaMeHW Hay4HoO-uccnepoBaTesibCKUii aBTOMOGW/IbHbI Y aBTOMOTOPHbI
MHCTUTYT «HAMW» (PTrYMN «HAMW») Ha oCHOBe COGCTBEHHOrO NepeBojia Ha PYCCKUI A3bIK aHrN0A3bIYHOM
Bepcuu cTaHgapTa, yKa3aHHOro B nyHKTe 5

2 BHECEH ®epgepasibHbIM areHTCTBOM M0 TEXHNYECKOMY PerysimpoBaHunio U MeETPO10rnmn

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHgapTusauum, MeTposiorum n cepTudmkaumn
(NnpoTokon oT 29 ceHTA6GpPA 2015 r. No 80-1)

3a nNpvHATUe cTaHZapTa rofocoBasIu:

KpaTkoe HaumeHOBaHue CTpaHbl Kop cTpaHbl CokpalleHHOe HalMeHOBaHVe HaLVOHaNbHO opraHa

no MK<MCO 3166) 004 -97 no MK (MCO 3166)004-97 no cTaHgapTmsauum
AszepbaligxaH A2 AscTaHpapT

ApmeHusa AM MwuH3akoHOMUKM Pecny6nunkun ApMmeHus
Benapycb BY FocctangapT Pecny6nukn Benapycb
py3una GE Fpy3cTaHpapT

KasaxcTaH Kz FocctaHpapT Pecny6nunkn KasaxctaH
Knprususa KG Kbiprei3actaHgapTt

Monposa MD Monpgosa-CtaHgapT

Poccus RU PoccranpgapTt

TapxuknctaH T TamxukctaHgapTt

TypKMeHuUcTaH ™ FnaBroccnyxb6a «TypkMeHcTaHAapTnapbl»
Y36ekncTtaH uz Y3ctangapT

YkpanHa UA MWH3KOHOMPas3BUTUA YKpauHbl

4 Tpukasom PefepasibHOTO areHTCTBa Mo TEXHUUYECKOMY PerysimpoBaHuio U MeTposiorm ot 25 masa
2016 r. No 403-cT mexrocygapcTBeHHbli ctaHgapT FOCT ISO 16047—2015 BBefeH B AelicTBNE B KayecTBe
HaumoHasnbHOro ctaHgapTa Poccuiickon depepaunm c 1 aHBapa 2018 r.

5 HacTtosiwwnii ctTaHgapT MAEHTUYEH MeXAYHapOoAHOMY cTaHAapTy ISO 16047:2005 «M3genunsa Kpenex-
Hble. /icnbiTaHMa KpyTAWero MomMeHTalycunus npefBapuTesnibHONM 3aTsaxkun» («Fasteners — Torque/damp
force testing», IDT), Bk/Ito4yast usmeHeHue K Hemy ISO 16047:2005/Amd 1:2012.

MexayHapoaHblli cTaHAapT paspaboTaH TexHUYeckuM KomuTeToM ISO/TC 2 «M3penunsa KpenexHble»
coBmecTHO ¢ CEN/TC 185 «M3aenusa kpenexHble MexaHU4Yeckne».

OdmumanbHble 3K3eMNAAPbI MEXAYHAaPOA4HOro cTaHAapTa, Ha OCHOBE KOTOPOro NoAroToB/IeH HACTONA-
LMl MeXrocyapCTBEHHbIN CTaHAAPT, U MeXAYHapoAHbIX CTaHAAPTOB, Ha KOTOPbIe faHbl CCbI/IKX, UMEIOTCA B
defepasibHOM MHOPMaLMOHHOM hOHAE TEXHUYECKUX pernameHToB U CTaHA4apToB.

Mpun NpUMEeHeHnN HaCToALWEero cTaHgapTa PeKOMeHAYyeTCs UCMO/b30BaTb BMECTO CCbITIOYHbIX MeXAyHa-
pPOAHbIX CTaH4apTOB COOTBETCTBYOLNE UM MEXTOCY/AapCTBEHHbIE CTaHA4apThbl, CBEAEHNA O KOTOPbIX NpuBeje-
Hbl B AOMOJIHUTENIBHOM NpunoxeHun JA

6 BBEAEH BIMEPBbIE
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NHopMauus 06 MU3MEHEHUAX K HACTOsILLeMy CTaHZap Ty Ny6/IMKyeTCS B eXXerogHoM MHDOPMaLMOoH-
HOM yKasaTene «HauMoHanbHble cCTaHAapThl» (MO COCTOSAHNIO HA 1 AHBapsA TeKyLllero roga), a TekcT
M3MEHEeHMWA N NMoNpPaBoK — B eXXeMeCcAYHOM MHOPMaLMOHHOM yKa3aTere «HaunoHanbHble cTaHgapThi». B
Cny4YyaB NBPBLIOT pa (3amMeHbl) UK OTMEHbI HACT OSILLLEr0 CTaH4apTa CooTBeTCTBYOLLee yBeOM/IeHNe
6yaeT ony6/IMKOBaHO B eXeMecsiYHOM WHMOPMaLMOHHOM YyKasaTesie «HauuoHanbHble cTaHOapTbi».
CooTBeTCTBYlOWasa MHpopMaLus, yBeAOM/IEHVE N TEKCTbl pasmellaloTcsa TakKkKe B MHOPMaLMOHHOM
cucTeme o6LLero NoNb3oBaHMsa — Ha odpuumnanbHOM caliTe deaepanbHOro areH TCcTBa Mo TeXHUYECKOMY
peryiMpoBaHunio U MeTPOJIOrumM B ce T UHTepHeT

© CraHgapTuHdopMm. 2016

B Poccuiickoi degepaymun HacTosLWMNin CTaHOapT HE MOXeT 6bITb NO/THOCTbLIO NI HACTUYHO BOocnpounsee-

[eH, TMPaXMPOBaH M pacnpocTpaHeH B Ka4ecTBe OPULMANIbHOIO U3aaHna 6e3 paspeweHus degepanbHOro
areHTCTBa Mo TeXHWUYECKOMY PerysimpoBaHuio 1 METPOJIOTA
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M E X T O CY 4 AP CTUBEHH b # C T A HAOAPT

M3penna kpenexHble
WCMbITAHUA KPYTAWEIO MOMEHTA VU YCUINA NMPELBAPUTENIbHOM 3ATSXKMN

Fasteners. Torque/clamp force testing

NaTtaBBegeHna — 2018—01—01

1 O6nactb NPUMEHEHMS

HacToswwii ctaHaapT onpegenseTt ycnoBus 411 NpoBeAeHNs UCMbITaHU KPYTALLEro MOMeHTa 1 ycunms
npeaBapuTenbHOM 3aTHXKM ANA KpenexXHbIX n3genuii ¢ pe3bboii nnn aHanornyHbIxX geTtanen.

HacToswmnii ctTaHgapT NPMMeHSEeTCA B OCHOBHOM A151 60/1TOB, BUHTOB U raek C METPUYECKON pe3bboii
paszmepamu oT M3 o M39 13 yrnepoancToin n 1ermpoBaHHON CTasiv, MeXaHN4YecKne CBOMCTBa KOTOPbIX yCTa-
HoB/ieHbl B ISO 898-1, ISO 898-2. OHM NPUMEHNMbI K KOMOBUHaLMN APYTUX KPEeneXHbIX U3aenuii ¢ Hapy>XHoW
1 BHYTpeHHeli pe3abb6amu no 1ISO 68-1.

HacTosawwii cTaHAapT He NPUMEHAETCSA A8 Pe3b60BbIX LWUTUTOB U aHaJIOTUYHbIX AeTasei, He noaBep-
raembIX pacTArnBaroWMm HanpsHKeHUAM, A4Na 60N1TOB C NPeccoBaHHONM pe3bboi 1 A8 camoCTONoOpPALWMXCA
KpenexHbIX 3agenuii.

Ecnn He cornacoBaHo MHOE, TO UCMbITaHUSA NPOBOAAT NMPU KOMHATHOM TemnepaType. WcnbiTaHua npm
YCTaHOBJ/1EHHbIX YC/IOBMAX NPOBOAAT nNpun Temnepatype ot 10 °C go 35 eC.

3TOT cnoco6 No3BO/ISieT ONpeaeniATh CBOMCTBA 3aTSHKKM KpenexXHbIX U3aennii ¢ pe3b60oii n aHa/1ormyHbIX
netanei.

2 HopmaTuBHbIE CCbIIKK

L5 npuMeHeHNs HacTOSLWEero cTaHAapTa He0o6X0AVMbI CrieAytoLLMe CCbISTOYHbIE AOKYMEeHTbI. [Ana gatu-
POBaHHbIX CCbI/IOK MPUMEHSIOT TO/IbKO YKa3aHHOe M3faHne CCbIIOYHOro AOKYMEHTA, ANS HeAaTUpOoBaHHbIX
CCbI/IOK MPUMEHSAIOT NOC/efHee N34aHne CCbI/IOYHOMO AOKYMEHTa (BK/TtOHasi BCE U3MEHEHUS).

ISO 68-1 ISO General purpose metric screw thread — Basic profil — Part 1: Metric screw thread
(Pe3b6bl MCO o6LLero HazHavyeHUss — OCHOBHOI npodusib — YacTb 1: Pe3bbbl MeTpuyeckme)

ISO 273:1979 Fasteners — Clearance holes for bolts and screws (M13genunsa kpenexHble — OTBeEpPCTUSA
C 3a30pOM /151 601TOB Y BUHTOB)

ISO 898-1 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts,
screws and studs with specified property classes — Coarse thread and fine pitch thread (MexaHuueckue
CBOWCTBa KpeneXHbIX U3AeNunii 13 yrnepoancTbiX NNermpoBaHHbIX cTasieit — YacTb 1: BoATbl, BUHTbI U WNNAb-
K/ YCTaHOBJ/IEHHbIX KN1ACCOB MPOYHOCTU — KpPYMHbIA 1 MenKuii war pe3b6bl)

ISO 898-2 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2: Nuts with
specified property classes — Coarse thread and fine pitch thread (MexaHuueckue cBoiicTBa KpenexHbIX
n3aenuii U3 yrnepoamcTbIX 1 NerMpoBaHHbIX cTaneii. YacTb 2. Makn yCTaHOB/IEHHbIX K1acCOB MPOYHOCTN —
KpynHbIA 1 Menkuii war pesbobl)

ISO 4014 Hexagon head bolts — Productgrades A and B (BonTbl € LUeCTUTpaHHOW rofoBkon — Knaccbl
TOouHOCTU A 1 B)

N3paHue opuynanbHoe
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ISO 4017 Hexagon head screws — Productgrades A and B (BUHTbI C LUECTUIPaHHOI rosioBKoiA. Knacchbl
TOYHOCTUAUNB)

ISO 4032 Hexagon regular nuts (style 1) — Productgrades Aand B ([aliku LecTurpaHHble HOpMasbHble
(tun 1) — Knaccbkl TO4HOCTM A B

ISO 4033 Hexagon high nuts (style 2) — Product grades A and B (lalikum wecTurpaHHble BbICOK/E
(Tvn 2) — Knaccbl To4HOCTN A 1 B)

ISO 4042:1999 Fasteners — Electroplated coatings (M13genus KpenexHble — DMEeKTPOUTUYECKNE
NOKPbITUSA)

ISO4759-3:2000 Tolerances forfasteners — Part3: Plain washers for bolts, screws and nuts — Product
grades A and C (M3genusa kpenexHble. Jonyckn — YacTb 3: MNnockue waibbl gns 601TOB, BUHTOB U raek.
Knaccbl ToyHOCT A 1 C)

ISO 4762 Hexagon socket head cap screws ( BUHTbI C UMIMHAPUYECKON FO/TIOBKOW W LIECTUTPaHHBbIM
yrny6neHnem nog Knwou)

1SO 6892,) Metallic materials — Tensile testing at ambient temperature

ISO 7093-1 Plain washers — Large series — Part 1: Product grade A (Wali6bl nnockne — KpynHas
cepuss — YacTb 1: Knacc TouHocTu A)

ISO 8673 Hexagon regular nuts (style 1) with metric fine pitch thread — Product grades A and B ([alikn
LecTUrpaHHble HopMasibHble (TN 1) ¢ MeTpuYeckoi pe3bboii ¢ Menkum warom — Knaccbl TO4HOCTU A 1 B)

ISO 8674 Hexagon high nuts (style 2) with metric fine pitch thread — Product grades A and B ([alikn
LecTUrpaHHble BbICOKMe (TVUM 2) C MeTPUYeCKoi pe3b60li C MesikM WwaromM — Kniaccbl TO4HOCTU A 1 B)

ISO 8765 Hexagon head bolts with metric fine pitch thread — Product grades A and B (bonTbl ¢ wec-
TUrPaHHOW roSI0BKO C MesIKMM Larom pe3bbbl. Knaccbl TouHocTn A 1 B)

ISO 15071 Hexagon bolts with flange — Small series — Product grade A (BonTbl wWecTurpaHHble C
hnaHuem — Jlerkas cepuss — Knacc ToyHocTn A)

ISO 15072 Hexagon bolts with flange with metric fine pitch thread — Small series — Product grade A
(BonTbl C WecTUrpaHHOW roI0BKOW C MesTIKMM Larom pe3bbbl — Jlerkas cepus — Knacc To4HoCcTU A)

3 TepMuWHbI 1 onpeaeneHns

B HacTosLlWeM cTaHAapTe NPUMEHeHbI criefytoLne TEPMUHbBI C COOTBETCTBYOWMMU ONpeseneHnaMun:

3.1 ycunue npeaBaputenbHoi 3aTskkun F (clamp force F): OceBasi pacTarvBarwowasi cuia, BO3-
[elfcTByOWAaa Ha UWIMHOPUYECKUA CTepXeHb 60NTa, BUHTA, WM CXMMalowan cuna, Bo3geincrBytowan Ha
cTArMBaemMble AeTasiv BO BpeMs 3aTArMBaHus.

3.2 ycunune npepBapuTenbHON 3aTsHXXKM Ha npegene tekyydecTtn Fy (yield clamp force Fy): Ycunue
npeABapuTeNbHON 3aTSXKM, MPU KOTOPOM NOJ, AeliCTBUEM 06BEMHOIO HaNpPsXXeHHOro COCTOSIHUS, BO3HMKalo-
Liero nNpuv 3aTArmBaHnn, yasmHeHne LMiMHAPNYeCcKOro CTepXxHa 60nTa, BUHTa NpeBbIlaeT ynpyroe.

3.3 ycunwne paspbiBa Fu(ultimate clamp force FJ: MakcumanbHOe ycunve npegBapuTenbHON 3aTAXKN,
npu KOTOpOM noj AelcTBUEM OOBLEMHOrO HanpsHXXeHHOro COCTOSHUA MpU 3aTArmBaHUM BO3HWKaeT paspbiB
LUINHAPUYECKOTO CTEPXHA 60NTa, BUHTA.

3.4 kpyTAwWmMA MoMeHT 3aTskkm T (tightening torque wrenching torque applied torque 7): KpyTawwmii
MOMEHT, BO3eNCTBYIOLWMI Ha raky uiv 601T/BUHT BO BpeMs 3aTArMBaHUS.

3.5 KpyTawmnii MOMeHT Ha npeaene Tekydectn  (yield tightening torque Ty. KpyTawuii MOMEHT, npu
KOTOPOM A0CTUraeTcs ycunuve npeaBapuTesibHOM 3aTSHKKM Ha npegesie TeKy4YecTu.

3.6 KpyTAawWwmMii MomeHT B pe3b6e 7lh(thread torque I'T): KpyTAwWwmii MOMEHT, KOTOPLIA BO34elicTBYeT
yepes COMNpsXeHHYH pe3b0y Ha LNINHAPUYECKUI CTePXEHb 60/1Ta, BUHTA.

3.7 KpyTAWMA MOMEHT TPeHUs Ha OnopHoli nosBepxHocTu Tb (bearing surface friction torque b):
KpyTAWmMA MOMEHT, KOTOPbIA BO3AENCTBYET NpU 3aTATMBaHUM Yepe3 ONOpHble MOBEPXHOCTU Ha CTArMBaemMble
aetanu.

3.8 KpyTAWMit MOMeHT Npu pa3pbiBe Tu(ultimate tightening torque T): KpyTAWwmii MOMEHT, Npy KOTO-
poM focTuraeTcs ycunve paspblsa.

"CTaHpapT 3ameHeH Ha ISO 6892-1:2009. OgHako ANA O4HO3HAYHOro cob6naeHMs Tpeb6oBaHWS HacTosLWero
cTaHjapTa, BblpaXeHHOro B AaTUPOBAHHON CCbl/IKe, PEKOMEHAYeTCsA UCNOMb30BaTh TO/IbKO yKa3aHHOe B 3TOW CCbl/ike
n3gaHue.
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4 O603HavYeHus

Ta6nuya 1— CumBONbLI U X 0603HAYEHUSA
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HoMuHanbHbIA gnameTp pesbbbl
CpepHnii guameTp pe3bbbl 60n1Ta, BUHTA

OvameTp oTBepcTuA nof 60NT, BUHT B NPUCNOCOGAEHUN ANSA UCNbITAHWI

[vameTp 0TBepCTUS Waiibbl MK ONOPHON NAACTUHBI (HOMUHAIbHOE 3HAYEHUe)
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AnameTp 415t MOMEHTA TPEHUSi HA ONOPHOV NOBEPXHOCTU FO0BKM 60NTA, BUHTA AW raiiku (TeopeTuyec-

KUA UNN M3MepeHHbI )

HapyxXHblii guamMeTp onopHoit noBepxHocTn d*mtl nnn (cMOTpKM cTaHAapTbl Ha n3genvs)

[vameTp NNOCKON NOBEPXHOCTU OMOPHOI NNACTUHbI

Ycunue npenBapuTesibHON 3aTSXKM

Mpo6Has Harpyska no 1ISO 898-1 nan ISO 898-2 cOOTBETCTBEHHO
Ycunue paspbiBa

Ycunve npesBapuTenbHOR 3aTsXKu Ha npegenie TekyyecTu

TonuwmnHa CMEHHO ONOPHOI NAACTUHLI UAN CMEHHOW noaknagHo Wwalibbl

KoadhpuuymeHTt kpyTauero momenta (K-thaktop). K = F7¥

AnuHa cTarneBaemblx getanei

[nvHa nonHoli pe3b6bl MEXAY ONOPHLIMN NMOBEPXHOCTAMMU

LWar pe3b6bl

KpyTAWwmnii MOMEHT 3aTaXKK

KpyTAwWwmniA MOMEHT TPEHNA Ha OMOPHO MOBEPXHOCTU

KpyTawmnit MOMeHT B pe3bbe

KpyTAwWwmnii MOMEHT Npu paspbiBe

KpyTAwmnii MOMEHT Ha npejaene TekyvyecTtu

Yron nosopoTa

KoadppuumeHT TpeHusa Ha ONOPHOI NOBEPXHOCTU roN0BKN 60NTa UK rankm

KoathpunumneHT TpeHua 8 pesbbe

O6wWwunit KOs nLyNeHT TpeHus

5 MeToga npoBepkn

5.1 O6uwwe cBegeHun

KpyTawmii MOMEHT B 60/1TOBOM COeAMHEHUN MPUKIaLbIBalOT HEMPEPbIBHO C Lie/1b0 AOCTUXEHUS yCUNus
npegBapuTeNbHOM 3aTSXKW, U3MEePEeHNsI OAHOIO U HECKO/TbKMX CReAyoWwmnx napaMeTpoB 3aTsKKW, onpeje-
neHus /N-daktopa, o6Lero koaguumeHTa TpeHns, KoauumeHTa TpeH1s B pe3bbe, KoadhruneHTa TpeHns
Ha OMOpPHO NOBEPXHOCTY FOI0BKU 60/1Ta UMW Faiikn, yCcunusa npefBapuTesibHOM 3aTshKKU Ha Npejere Tekyyec-
TN, KPYTSALLEro MOMeHTa Ha Npeesie TeEKy4YeCcTn 1 cunbl paspbiBa. Bo6nactu ynpyrux gecpopmaumii npegnona-
raeTcs nMHeliHasa CBA3b MeXAY KPYTALMM MOMEHTOM 3aTSKK/ U yCuvem npeaBapuTesibHON 3aTSXKM.

NMpumevyaHne — [Ns wnunek onpesensior TO/bKO KOIP M ULUNEHT TPEHUS B pesbbe.
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CyLecTBYHOT ABe Lenn NpoBeAeHUs NCMbITaHUSA:

a) ycTaHOB/IEHME CBOWCTB 3aTAXK/N KPEMEXHOro U3fenus npu ctaHgapTHbIX YCIOBUSX, CM. pasgen 8.
TO €CTb CO CMEHHbIMW ONOPHbIMU AeTaNIAMU/CMEHHbIMWN NOAKNaAHbIMMK Wakbamu Tuna HH nan HL. kak onun-
CaHO B 7.2.2 n7.2.3, U CO CMEHHbIMU raikamm uam CMeHHbIMU 60/ITamMun, Kak onnucaHo B 7.3 n7.4:

b) yCTaHOB/IEHME CBOACTB 3aTSXKN KPeneXHbIX U34eNnii Npu ocobbIix yCroBusix, CM. pasaen 9.

3aBNCMMOCTU MeXAy CBOMCTBaMU 3aTSHKKN, KOTOPbIE HY)XHO YCTaHOBUTb, U U3MEPEHHbIMU BESIMYMHAMN
nokasaHbl B Tabnuue 2.

MmetloTcs pasnnyHble metodbl (cM. 5.2—5.4) ans onucaHus MNOBeAEHUA yCUNUS npeaBapuTenbHON
3aTsAXKU/MOMeHTa npeaBapuTenibHON 3aTsXXKuU GOMTOBOrO COeAMHEHUS C Pa3/IMYHbIMU NMOBEPXHOCTAMU U”
YCNOBUSIMU CMa3KW.

Ta6nuua 2— Heobxoaumbie n3mepsieMble Be/IMYNHbI ANS ONpejesieHUs COOTBETCTBYIOLUX CBOWCTB 3aTsXKN

M3mepsiemasn BennuvHa

CBOIiCTBO 3aTAXKM, KOTOpOe ., o i Howme
HY)XXHO YCTaHOBUTb P yewnme Kpyraumi Kpyraui 5pilanu'-rMHM yr no.ﬂ.Pa3A2na
npefBapuTenbHO MOMEHT MOMEHT B OMEHT Ha on 0
3aTsxkn F 3aTskkm T pe3ssbe 7}n OnopHon , nosopora
NoBEepPXHOCTN 7i

K-dakTop (0] o - - - 10.1
O6wunit KoapnumneHT Tpe-

Hua L, o ] - - - 10.2
Koa WUNEHT TpeHua B

hpuy p o ; o - - 10.3

pe3bbe mi,

KoadhcpuyneHt TpeHusa Ha
OMOPHOW NOBEPXHOCTU TO- o - - o - 104
NOBKM 60NTa UK raiku wi,

Ycunue npegBapuTenbHON

3aTsXKM Ha npegene Teky- e} _ - — o 10.5
yectu Fy

KpyTawuii MOMEHT Ha

pyTAL (0] o - - (@] 10.6
npepene Tekyyectn T,
Ycunue paspbiBa Fu (6] — — — - 10.7
KpyTSiWwmnii MOMeHT npn pas-

pyTaw pu p o o _ _ _ 108
poiBe T

NMpumeuyaHune — 3HakoM «O» OTMeyeHbl 06A3aTe/ibHble WUCMbITAHUSA. 3HAKOM B—>» OTMEUYeHbl MCMbITAHUA,

KOTOpble He NPOBOAAT.

5.2 OnpepgeneHuve koadpnumeHTOB TpeHUs

[ns onucaHnsa o6LKnX yCNoBuii TpeHNSA 6e3 CCbIsIKM Ha (DOPMY 1 pa3mMepbl KPeneXxHbIX U3aennii ueneco-
06pasHO YyCTaHOBUTb pas3/inyHble KOahULNeHTbl TpeHus, (cMm. 10.2— 10.4). KoadhpuumeHT TpeHns aBnsieTcs
6e3pa3MepHbIM YNC/TOM, KOTOPOE PacCUYNTbIBAETCA UCXOAS N3 N3MEPEHHbBIX PU3NYECKNX CBOWNCTB U 3aBUCUT OT
BMAa N reoMeTpun KOHTaKTUPYHOLWMX NOBEepXHOCTeln. HeobxoanmMble U3MepeHUs SABASIOTCA OTHOCUMTESbHO
[OPOroCTOAWMMM, TakK Kak TPeBYHOTCA CEHCOpPbI AJ1 YCUNUS nNpeaBapuTesibHON 3aTSXKN 1 NO KpaiHein mepe
ABYX pasHbIX KPYTALWMX MOMEHTOB, a TakXe laHHble M0 BCeM BaXHbIM reoMeTpuyeckum napameTtpam (d2, P,
Ob). YcTaHOBEHHbIEe KO3(P(PMLNEHTbI TPEHMS MOXHO UCMOMNb30BaTh B pacyeTax KpyTALWero MoMeHTalycnnms
npeABapuTeNIbHON 3aTsHKKM A/151 BCEX Pa3MePOB KPenexHbIX U3aesinii ¢ 0AMHaKOBbIMU YC/TOBUSMU TPEHUS.

5.3 OnpepgeneHne koachdunuyneHTa kpyTawero momeHTa K (K-dpaktop)

M3mepeHne ynpowaeTtcs, ecnv KO3 ULMEHT KpyTaLwero MomeHTa K, KOTOpbIii BbIYMCASIOT N3 COOTHO-
weHua K = TI(Fd). 6yaeT onpegeneH cornacHo 10.1. B aToM cniyyae cyliecTByeT CBA3b C BesIn4MHOM d. 31O
3HAUUT, YTO AeliCTBUTENBbHOCTb 3HaveHus K-thakTopa orpaHnyeHa ogHUM pasmepom. [11s onpegeneHns Heo6-
XOANMO U3MEPUTb YCUINe NpeasapuUTeNbHON 3aTHKKN F MKPYTALWMIA MOMEHT 3aTsxku I. tf-chakTop MOXHO npu-
MEHSATb B pacyeTax KpyTsALLero MoMeHTa/ycununa npegBapuTenbHON 3aTSHKKN TONLKO A1 KpenexXHbIX n3genuii
C OOVHAKOBbLIMW YC/IOBUSIMW TPeHUsl, OAMHAKOBbIM HOMWHa/IbHbIM AnameTpom pe3bbbl d U O4VHAKOBOW
reomeTpuen.

4
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5.4 OnpepenieHne cooTHoweHuA TIF

Camblii NpoCToli, HO Camblii OrpaHNYEHHbI CNOCO6 COCTOUT B TOM. YTO6bI 3MEPATL OTHOLWEHUe KPyTS-
Lero MOMeHTa K yCUInIo NpesBapuTesibHo 3aTskkn. CooTHoWweHne TIF sBnsieTca AeiCTBUTENIbHLIM TOMBKO
[N151 COOTBETCTBYIOLLEr0 60/ITOBOrO COeAnHEHUs, KOTOpoe nccreayeTtcs. HUKakux 3HaHuii o hopmMe 1 pasmepe
KPenexHoro usaenvs He TpedyeTcs.

6 V3meputenbHoe yCTponcTBO

6.1 WcnblTaTenbHbI CTEHA

Ha ucnbiTaTeNbHOM CTeHAe A0/KHA 6biTb MPefyCMOTPeHa BO3MOXHOCTb MPUIOKEHUS KPYTALLEro
MOMEHTa BpalLeHVeM raiikv uav rosioBki 60/Ta, BUHTA aBTOMATUUYECKN WM BPy4HYto. OH A0/MKeH 6biTb
OCHaLllEeH U3MEpPUTESIbHbIMU CeHCOopamu, KOTOpble MOTYT NMPUHUMATbL M3MepsieMble BE/NYMHbI, YKa3aHHble
B Tab/mue 2 ¢ TOYHOCTbIO *2 % M3MEPSIeMOro 3HayeHWst (EC/IM He COrlacoBaHO MHOE). Yro/l U3MepsiioT C
TOYHOCTbIO £2° UMM OH AOJIKEH COCTaBNATbL +2 % M3MEPSIeMOro 3HaUYeHWsl, NPYYEeM YUUTbIBalOT Hanbosbluee
nokasaHve. [JNsi CPaBHUTENbHbIX Lefeil MexaHM3MpoBaHHbIA UHCTPYMEHT A0/KeH 6bITb HACTPOEH Ha MOCTO-
AHHOE YMC/I0 060POTOB. Pe3yibTaThbl 3aMMCbIBAIOT B 3/IEKTPOHHOM BUAe.

BaxHO, UTO6bl BO BPEMSI UCMbITAHWU XECTKOCTb WUCMbITATE/IbHOW MallWHbI, BK/OUYas TeH304aTuuku 1
npucrnoco6seHne 418 UCMNbITaHUS,, OCTaBa/IMCh NOCTOSIHHBIMMU.

6.2 Mpucnocob6neHne gns UcnbiTaHN

Mpucnoco6ieHre /151 UCNbITaHWA LO/IKHO BblAepXMBaTb KOMOGMHMPOBAHHYIO Harpy3ky OT yCUus npes-
BapUTE/IbHO 3aTSXKKM U KPYTSLLEro MOMeHTa TPEHUS Ha OMOPHOL NOBEPXHOCTN 6€3 NOSABIEHNSA OCTaTOUYHbIX
pedopmaunii, KOTopble MOXHO U3MEPUTbL, UK CMelleHnii. PUCYHOK 1 noka3biBaeT OCHOBHble TpeboBaHus
K NPMCNOCO61eHNIO A5 UCTIbITAHWS.

a) MWcnbiTaHune raliku

1— cmeHHas onopHas nnacluHa nnu 3akpensieHHas nojaknajHas waii6a; 2 — nposepsiemas raiika; 3 — CMeHHbI1 601T; 4 — npucno-
cobneHne anA ncnblTaHnii (CTAHYTbIE feTanun); 5 — npoeBepsAeMblil 60AT (MU BUHT); 6 — cMeHHas Tailika

aCMeHHas onopa Wi cMeHHas nojknajHas waiba, a Takxe rosioBka 601Ta, BUHTA UK raiika 4O0/KHbI 6biTh 3aCTO-
nopeHbl NPOTUB OTKPYUYMBAHUSA N YCTAHOBIEHbI COOCHO;

bL,80MKHa 6bITb He MeHee 1 dnpu 3aTArMBaHMM 40 NpeAena TeKy4yeCcTU Uau 40 paspbiBa;

c Pasmep dAno ISO 273:1979. TOuHbI pag.

PucyHok 1— Cxema npncnoco6ieHns Ans UcnbiTaHnii U ycTaHoBKa CMEHHbIX feTanei
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[LNa ycnblTaHus WNWaek NPUMEeHsI0T aHalorMyHoe Nprucnoco6ieHne. TeM He MeHee, OHO NPUMEHSIETCS
TONBKO A1 UCMbITAHUS TAEUYHOI0 KOHUA. Mepes NcnbiTaHMeM 3aBUHYEHHbIA KOHeL, WNW/IbKA HYXHO 3aCTomno-
pYTb NPOTUB OTKPYUYUBAHUS.

7 CMeHHble getanu

7.1 O6uwune cBeneHus

CMeHHble feTanu - 3To feTann, CoNpshHKeHHbIe C NPOBEPAEMbIMU U3AENUAMMN.-

Ana ncnbiTaHna 60/TOB UK raek Npu onpegesieHHbIX YCNOBUSAX cneayeT NCNosib30BaTb CMEHHbIe AeTa-
N (CMeHHble noaknagHble Wanbbl, CMEHHbIE ONOPHbIE NM1ACTUHbI, CMEHHbIEe raliku, CMeHHble 60NTbl), CM. pUCy-
HOK 1. OTn AeTanuv onucblBawOTCA B 7.2— 7.4.

Mepen npoBepkoii cnefyeT yaasiMTb C NOBEPXHOCTU XUPOBbIe BELLECTBa, Mac/io Uan Apyrue sarpsisHe-
HUA. CMeHHble geTann cnefyeTt YNCTUTb C YNIbTPa3BYKOM, MpUyeM NPUMEHAIOT COOTBETCTBYIOLWMIA pacTBOPU-
TeNlb. KOTOPbIA, C Y4Y4eTOM B/IMSHUA Ha 340pPOBbE, COOTBETCTBYET TpebGoBaHUAM GE30MacHOCTU Ha
npon3BoACcTBe. B cnOpHbIX cnyyasx cnocobbl 06e3XxupruBaHna A0MXKHbI 6bITb COrfnacoBaHbl CTOpoHaMu No
[orosopy.

7.2 CMeHHble ONOopHbIe NAACTUHBI MU CMEHHbIE NoAKa4Hble Waibbl

7.2.1 Twunbl

HyY>XHO NPUMEHATb CMEHHYIO OMOPHYH MIACTUHY WAN CMEHHYIO NOAKNaAHYHO LWaliby C BbICOKOW TBep-
[OCTbHO (CO CKBO3HOI 3akasikon Tuna HH) nnu c Hu3kol TBepaocTbio (Tuna HL).

MocTaBLWWK OO/MKEH BbIOMPaTb CMEHHYK OMOPHYH MJIACTUHY WKW CMEHHYH NOAKMafHYH Waliby un
CBOWCTBa NOBEPXHOCTN B COOTBETCTBMM CO CBOMM OMNbITOM, €C/IN MHOE He BbINI0 COoraiacoBaHo € Nokynarenem
npu Bblgaye 3akKasa.

7.2.2 CMeHHas onopHas nnacTuHa uan cMeHHas nogknagHas wali6a tmna HH

TBepAoCTb f0/MKHa 6bITbL OT 50 o 60 HRC.

MoBEPXHOCTb A0/HKHA MMETb LlepoxoBaToCcTb No Raokosio (0.5 1 0.3) Mkwm.

[nameTp CKBO3HOIo OTBEPCTUS  A0J/IKeH cooTBeTcTBOBaTh ISO 273, cpeaHuii pag naonyckaeTtca 6es
3axoHOW hacku.

HanmeHbLwas TonwmHa h cMeHHol ONOPHOI NNACTUHBLI I CMEHHO NOAKMaAHON Wabbl f01XHA COOT-
BeTcTBOBaTh ISO 7093-1.

PasHoTOoNWMWHHOCTE Ah Ha O4HOW 1 TOW Xe AeTann — no Tabnuue 3; 3HayeHne pasHOTOAWMHHOCTN Ah
Ha ofHOW 1 TOM Xe getanun no 1ISO 4759-3.

M10CKOCTHOCTb A0/KHA COOTBETCTBOBAaThL TpeboBaHusAM ISO 4759-3:2000. kfiacc TOYHOCTU A.

CoCTOsIHME NOBEPXHOCTU:

a) uuncTas, 6e3 NoKpbITUA, 06eIKNPEHHAS;

b) NokpbITas raibBaHN4YecKnM UnHkomM A1J no ISO 4042 n o6e3xmpeHa.

[eTann AoMKHbI 6bITb 63 3ayCeHLeB.

OCHOBHble pa3Mepbl CMEHHOW OMOPHOI NSIACTUHbI UM CMEHHOW NOAKNaAHONM Walibbl 0603HaYeHbl Ha
pucyHke 2.

7.2.3 CmeHHas onopHas niacTuMHa Uav cCMeHHas nogknagHas wari6a tuna HL

TBepAoCTb A0/1XHa 6bITb 0T 200 Ao 300 HV.

MoBepXHOCTb A0/MKHA UMETb MaKCUMaslbHYIO LepoxoBaTocTb No Ra 1,6 MkM Ansa TonwmH h £ 3 Mm 1
no Ra 3,2 mkm g1 TonwmH (3 <h£6) mm no 1ISO 7093-1.

[unameTp ckBO3HOro otBepcTusi dhgosmkeH cooTBeTcTBOBaThH ISO 273:1979. cpeaHuii psaa v gonyckaeTcs
6e3 3ax04HO hacku.

HanMeHbLwas ToAwmHa h CMeHHOl ONOPHOW NNACTUHBLI UM KOHTPOJIbHOW MNOAKNAAHOW Walibbl AO/MKHA
cooTBeTcTBOBaTh ISO 7093-1.

PasHOTONWMHHOCTL A/i HA O4HOV 1 TOM Xe AeTann — no Tabnuue 3; 3HayeHne pasHOTOMWMHHOCTN Ah
Ha OAHOW N TOW e aeTanu no ISO 4759-3.

MN10CKOCTHOCTb A0/HKHA COOTBETCTBOBATL TpeboBaHusAM ISO 4759-3:2000. kfiacc TOYHOCTU A.

CoCTOsIHME NOBEPXHOCTH:

a) uucras, 6e3 NOKPbITUA, 06EeIKNPEHHAS;

b) MOKpbITasa rasibBaHM4yeckum umHkoMm A1lJ no 1ISO 4042 nobesxunpeHa.

JeTanu Ao/MKHbI 6bITb 6€3 3ayCceHLeB.

OCHOBHble pa3mepbl CMEHHOM ONOPHOW NNACTUHbLI MW CMEHHOW NOAKNaAHOW LWalibbl 0603HaYeHbl Ha
pUCyHke 2.
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aHapyXHbl# KOHTYP CMEHHO! ONOPHOW NAACTUHLI U CMEHHO NoAKNaAHOW Walibbl He ycTaHOBNEH. TeM He MeHee,
CMeHHasi onopHas nnacTuHa U CMeHHasa nofknajHas waiéa fo/KHbl UMeTb POBHYH MOBEPXHOCTb AnamMmeTpom Op. KOTO-
pbiii 6oNblWe, YemM HapyXHbI AuameTp OOucnbITbiIBaEMOro 60nTa, BUHTA, raiiku nav noaknaaHoi wabbl KOMGUHUPOBAH-
Horo 6onTa, T e. 60NTa c HeBbiNagarweli waliboii.

PrncyHok 2 — CMeHHas onopHas nnacTuHa uam cMeHHas nogknagHas waii6a. Tunel HH v HL

Ta6nuuya 3— PasHOTONWUHHOCTL Ah Ha oAHOW 1 TOll Xe geTann
B munnumetpax

d 3-5 6—10 12—20 22—33 36

Ah 0.05 0.1 0.15 0.2 0.3

7.3 CMeHHbIe rakm gnis ucnbiTaHnii 60/1TOB, BUHTOB U LWINUIEK

Ana vcnbiTaHns 601TOB knacca nNpoyHocTn 10.9 M HUXEe CMeHHas ralika Ao/hKHa COOTBeTCTBOBaTb
1SO 4032 nnn 1ISO 8673. knacca npovHocTn 10. 4na ncnbiTaHNs 601TOB Kflacca NpoYHOCTH 12.9 cmeHHas ralika
[0/mKHa cooTBeTcTBOBaThL ISO 4033 nnun 1ISO 8674. knacca npovyHocTn 12.

CocCTosiHME NOBEPXHOCTU:

a) uucTas, 6e3 NoKpbITUA, 06e3KNPEeHHas;

b) MNOKpbITasa ra/ibBaHNYeCKUM LUMHKOM A1J no ISO 4042:1999 n o6e3xmpeHa.

Ecnn npoBepsoT KOPOTKME 60NTbI NN BBUHUMBAEMbIE KOHLbI LWMU/EK, CMEHHYIO raiiky criegyeT 3ame-
HATb Ha 610K COTBEPCTMEM C BHYTPEHHel pe3b60oii. [l/IMHa BBUHUMBaHNSA A0/1)KHA COCTaBNATL He MeHee 0.8 d.

7.4 CMeHHble 60N1Tbl UM CMEHHbIE BUHTbI 4151 UCMIbITAHUIA raek

[Ona venbITaHUn raek NPUMEHSIIOT CMeHHble 601Tbl no I1ISO 4014, ISO 4017, ISO 4762. I1SO 8765,
1S 015071 nnun IS 0 15072. Knacc NnpoyYHOCTU A0/HKEH COBMNajaTb C NpoBepseMoii rankoii. OgHaKo OH He MOXeT
6bITb HVXXe K/lacca NPOYHOCTM 8.8. Pe3bba A0/MkHA ObITh HakaTaHa.

CoCTOsIHME NOBEPXHOCTU:

a) uncTtas, 6e3 NOKPbITUSA, 06Ee3KNPEHHANA:

b) NOKpbITasa raibBaHN4YeCKUM LIMHKOM A1J no ISO 4042:1999 n o6e3xupeHa.

B 3aBMCMMOCTM OT TUNa NPOBEPSAEMOI ralikn BblCTynaHne pe3bboBOro KOHLa A40/1XHO COCTaBNATb OT 2 0
7 waroB, Korga ralika pacrnosioxeHa Ha CMeHHOl ONopHOIi NacTUHe UK CMEHHOW NoaknagHol waii6o. AnnHa
pe3b6bl 4OMKHA ObITb TAKOMW, YUTOObLI HE MEeHee ABYX NOJHbIX BUTKa pacrnonarasincb Bnpeaenax o/iMHbl CTArnea-
eMbIx geTaseii, Korga raika 3ataHyTa. Ha cMeHHbIX 601Tax f0/MKeH 6bITb N10CKU Topew, ¢ hackoii. Ha pe3bbe
He [LO/IKHO ObITb 3ayCEHLEB U 3arpA3HEHN, KOTOPbIE MOI/IN Obl MOBMNATL Ha MPOLLECC 3aTSXKU.

8 WcnbiTaHne npn CtTaHOAapTHbIX YC/TOBUAX

[N AaHHOTO UCMbITaHUA cnenyeT UCNob30BaTh UCTbITATENbHbIA CTEH N YCTPOWCTBO A5t UCTbITAHWIA
no 6.1 n6.2 nCMeHHble feTanu no pasgeny 7.

Mpu apbUTPaKHbIX UCTIbITAHUAX feTann He criefAyeT UCNbITbIBaTb B TeveHne 24 4 nocsie NoKpbITUA. CMeH-
Hble feTanu A0/HKHbI MUMeTb KOMHAaTHYIO TeMMepaTtypy.
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Ecnun He cornacoBaHo MHOE, TO CMEHHbIe AeTanu (CMeHHble 60/Tbl, CMEHHbIE BUHTbI, CMEHHbIE Faiku,
CMeHHble OMOopHble NMacTUHbI NN CMEHHbIe NoAaKNnagHble LIJ&I7I6bI) MOryT ObITb NPpUMeHeHbI TO/IbKO OAMH pas.
Ecnv npoBoAAT UCMbITaHNA C NOBTOPHbLIM UCMO/1b30BaHNEM CMEHHOM NNACTUHbI, UCXOAHOE COCTOSAHME AO/THKHO
6bITb O4HO3HAYHO NAEHTUDULNPOBAHO.

CMEeHHbI 60NT UM CMeHHas rankagomkHbl 6bITb 3aCTOMNOPEHbI NPOTUB NPOKPYYMBaHNA Ha OA4HOM CTOPO-
He yCcTpoicTBa 415 UCMbITaHWU, & CMeHHasi OnopHas NaacTuHa U CMeHHas NogknagHas waiba Ha ApYron cTo-
pOHe yCTpoiicTBa ANA UCNbITaHWUSA. VIcNbITbIBaeMble feTann ycTaHaB/INBatOT B UCTIbITATE/IbHbIV CTEHA, a ranky
W TONI0BKY 60/1Ta Noc/ie 3TOro 3aTarneatoT, B 3aBUCUMOCTM OTTOTO, Kakas AeTaslb MOXeT CBO604HO BpaliaTb-
CA. NPU NPUIOXEHUN KPYTALLLErO MOMEHTAa 3aTSKKM (CM. PUCYHOK 1).

YcnoBus ucnbiTaHii criegyeT onpeaensiTb O4HO3HAYHO (CM. pasgen 11), nucnbitaHus criegyeT NpoBo-
OVTb NPy O4MHAKOBbIX NOCTOSAHHbLIX YC0BUAX. ECNM He cornacoBaHo MHOe, TO YNC0 060POTOB MPU 3aTAXKe
pe3b6bbl 4O/MKHO cocTaBAATb OT 10 A0 40 06/MUH AN pe3bbbl 0T M3 o M16 not 540 15 06/MuH ANs pe3bbbl OT
M16 o M39. CKOpoCTb BpaleHUs A0/1)KHA 6bITb MOCTOSHHOIA.

9 WcnbiTaHne npu 0cobbiX yCIOBUAX

[ANa ncnbiTaHNA NCNONb3YHOT UCMbITaTeNbHbIV CTeHA U YCTPONCTBO ANA UCNbITaHWi No 6.1 1 6.2. OgHako
CMEHHbIi 6ONT, CMeHHas raiika, CMEHHasi OnopHas njacTuHa WM CMeHHas noAgknagHas waiba, a Takke
CKOPOCTb 3aTArMBaHNA COOTBETCTBYIOT OCOObIM YC/TI0BUSIM, COr/TacOBaHHbIM MeX Ay napTHepamm no4orosopy.

Ecnu cMeHHble geTtanun He COOTBETCTBYIOT TpeboBaHuaM 7.2, 7.3, 7.4, OHU AO/MKHbI ObITb ONUcaHbl B
oTyeTe NO pe3ynbTatam MUCMbITAHWIA.

Ecnun Heo6x04MMO UCMbITbIBATb KOMOMHMPOBaHHbIE 601Thbl NN KOMOBUHMPOBaHHbIE raliki, To NapTHepbl
no A0roBopy 065s3aHbl CoryiacoBaTtb YCNOBUSA UCMbITAHUA, HANPUMepP, CTONOPATCS Nn Wwalibbl BO BpEMS UCNbI-
TaHW NPOTUB NPOKPYUMBaHUS.

10 OueHka pe3ynbTaTOB MCNbITAHWA

10.1 OnpepgeneHue tf-chakTopa K
K-thakTop onpefensitoT U3 OTHOLIEHUA KPYTSLLEro MOMeHTa K YCUNIUI0 NpeaBapuTenibHON 3aTskK/ Mo
copmyne:

K=J_. <>
Fd

Ecnu He cornacosaHo MHOe, TO onpefesieHne HY>XXHO BbIMOJIHATb NPU YyCUIUK NpeaBapuTesibHON 3aTsax-
Ku, cocTasisitowem 75 % npo6bHoii Harpysku (0.75 Fp) CMEHHON nnan ucnbiTyemMoi getanu, npuyem gelicTeum-
TeNIbHbIM ABNAETCA MEHbLLee 3HauYeHune.

10.2 OnpepaeneHune ob6wero koadpduumneHTa TpeHus ulo,

Ha ocHoBaHuKM ypaBHeHus Kennepmana v Knsiina [1] 4Ns KpyTSALWEero MoMeHTa 3aTsKKu

P = 1,154ny th"2 Op-dt,
Mo 4

06Kl KO3IPULMEHT TPEHMUSA UML ONPefEeNsOT U3 COOTHOLIEHUS MEXAY KPYTSAWUM MOMEHTOM U YCWUIMEM
npeABapuTeIbHON 3aTsHXKKM NO CrieAyHoLWeMy ypaBHEHMWIO annpoKCMMaLun:

L —

F  2x
M 6 S77d: +0.50m ©
npn aTom
(4)
n punmevyaHne — OLUVlGKa, KOTOpas BO3HUKaeT Bc/rieACTBUe aTon annpokcmmauunn, coctasnsaet |'|le6/'|[/|3[/|-

TenbHo OT 1% [0 2 %. 4To ABNSIETCA AONYCTUMbIM A/151 JAHHOTO pacyeTa.
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Ecnu go/mKHO NpUMeHATBLCA hakTuyeckoe (M3mepeHHoe) 3HadeHne Ob. 3TO crieAyeT corlacoBaTtb Mexay
CTOpOHamu B 4OroBope.

MprmeHeHNe o6Lero KoadurLmeHTa TPeHNs ABMSETCA pauMOoHasIbHbIM A1 NPOBEAEHUS CPaBHEHUS
MeXy pas/IMyHbIMU YCNOBUAMU TPEHNSI 6ONTOBbLIX COeANHEHWIA. YpaBHEHMe A/151 06Lero KoadumumneHTa Tpe-
HUA 6a3npyeTcsa Ha NPeANONOXKEHNN, YTO KOIPPULMEHT TPEHUS B pe3b6e 1 KoahPULMEHT TPEHNSA HA ONOPHOW
NOBEPXHOCTU AB/IAIOTCH OAUHAKOBbLIMU.

Ecnn He cornacoBaHo MHOe, TO onpeAeneHne HYXXHO BbINONHATbL NPY YCUIUK NpeaBapuTebHON 3aTaX-
KW. cocTaBnstowem 75 % oT npobHoii Harpy3ku (0,75 Fp) CMEHHOW MAM UCMbITYEMOI geTanun, npuyem AeiicTBu-
Te/IbHbIM ABNSIETCS MEHbLUEE 3HaYEeHME.

10.3 OnpepgeneHne KoadduumneHTaTpeHns B pesbbe u,,

KoahpMLMeHT TpeHUsI B pe3b6e ONpeaesisioT U3 COOTHOLLUEHUST MEXAY KPYTALMM MOMEHTOM U YCU/TMEM
npeaBapuTenbHOM 3aTSXKKN No hopmMyie:

F 2n (5)

MT= 57743

Ecnu He cornacoBaHo MHOeE, TO onpefesieHne HYXXHO BbINOJTHATL MPU YCU/IMKN NpefBapuTeibHOM 3aTax-
KW. cocTaBnsowem 75 % npobHon Harpysku (0.75 F ) CMEHHOW unu ncnbiTyeMol getanu, npuyeMm gencreu-
TeflbHbIM SIB/IAETCA MeHbLlee 3HauYeHue.

MprumeyaHune — KpyTawuii MOMEHT B pe3bbe JONycKkaeTcsl BbIYUCAATL B COOTBETCTBMU C (DOPMY/ON, UCXOAS
13 N3MEepPeHNs KPyTALLEro MOMeHTa 3aTsXKU M KPYyTALLero MOMeHTa Ha OMOPHOI NOBEPXHOCTH

10.4 OnpegeneHue KoadhurymeHTa TPEHUS Ha ONOPHONM MOBEPXHOCTU FrONIOBKU 60NTa, BUHTA
Unn raikn ub

KoadhhMLmMeHT TpeHUs Ha OMOPHOI MOBEPXHOCTU FOMIOBKM GOJITA WK Taiikv onpefensieTcsi U3 COOTHO-
LEHUA MeXAY KPYTSALWMM MOMEHTOM U YCUIMEM NPefBapuUTesIbHONM 3aTSXKM MO CrieAyoWweMy ypaBHEHNIO:

U]

o5DB

npuv 3TOM A1 KPYr/1oii No hopMe ONOPHO NOBEPXHOCTU

Ob = 2

Ecnun Heo6xoANMO NPUMeHSTb (hakTuyeckoe (M3MepeHHoe) 3HaueHne O 3TO AO/HKHO COrnacoBbIBaTbCA
Mexay CTOpoHamMu B JOroBope.

Ecnun He cornacoBaHO MHOE, TO onpejesieHne HY)XXHO BbINOJIHATb NPV TaKOM YCUAUW NpegBapuTesibHoM
3aTSKKM, KOTOPOe cocTaBNsAeT 75 % oT Nnpo6Ho Harpy3ku (0.75 FO) cCMeHHO v ucnbiTyeMoli getanu, npuyem
[ecTBUTENbHBIM ABNSETCA MeHbLUee 3HaYeHwue.

NMprumevyaHune — KpyTawmnit MOMEHT Ha ONOPHOI MOBEPXHOCTU FON0BKM 60N1TA UMW Talikn MOXHO paccuuTaTb No
COOTBETCTBYIOLEMY YPABHEHNIO NCXOAA U3 U3MEPEHUSI KPYTSLLEro MOMEHTA 3aTsHXKKU U KPYTSLLEro MOMeHTa B pe3bbe

V T-TuWw

10.5 OnpeaeneHve ycunna npeaBapuTenbHO 3aTAXKN Ha npeenie Tekyvyectu Fy

Ycunve npegBapuTeNibHONM 3aTsXKKM Ha npefenie TekyyecTu cnepyeT onpefensaTb M3 COOTHOLIEHUSA
MeXAay ycusivem npeABapuTesibHOM 3aTshKKV 1 yI/IoM MOBOPOTa WM PaBHOLLEHHOTO COOTHOWeHWS. MimetoTcsa
HECKOJIbKO CMOCO60B A1 OnpeAeneHus ycunusa npeasapuTenbHON 3aTsHKKU Ha npegene Tekyyectu. Mpume-
HAeMbI cnocob cnefyeT cornacoBaTb MeXay napTHepaMu no 4orosopy.

10.6 OnpepeneHne MOMeHTa NpeABapuUTeNbHON 3aTAXKN Ha npeaene TekyvyecTtu Iy

KpyTAwWwmii MOMEHT Ha npepesie TeKyvyecTu criefyeT onpenesiaTb U3 COOTHOLIEHUSA MexXay YCUnmem
npeaBapuTenibHOM 3aTSXKW 1 YIIOM NMOBOPOTa MUAN COOTHOLLEHUA MeXAY KPYTAWUM MOMEHTOM U yCUAneM
npeaBapuTenibHOM 3aTsXKU. MIMetoTca HeCKO/IbKO CNOCO60B AN onpeAesieHna MOMeHTa npegsapuTenbHON
3aTsXKM Ha npegene Teky4vecTu. lNpuMmeHsiemblii cnoco6 criegyeT corslacoBaTb Mexay napTHepamu o
Jorosopy.
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10.7 OnpepgeneHve ycunusa paspbiBa Fu

Ycunue paspbiBa cnegyeT onpegensitb UCX0AA U3 U3MEPEHUS MaKCUMa/IbHOTO YCUInA npegsaputeb-
HOI 3aTSXKN, KOTOpPOe AOoCTUraeTcsa Npu NCnbITaHuW. VicnbiTaHne cnegyeT NpoBOAUTL 4,0 MOSABAEHUA paspbiBa
KpernexHoro nsgenus c pesbooil.

McnbiTaHe [O/MKHO ObITh NPeKpaLLeHO cpaldy Mocsie NPeBbIWEeHNS MakCUMasibHOro YCuUivs npegsapu-
Tes/IbHOW 3aTsXKKM, UTO6bI He BO3HMKA0 3aTPYAHEHWI NPU Yy Aa/IeHUN KPEnexXHOro n3aenms n3 npucnoco6ieHms
nocsie UCnbITaHNS.

10.8 OnpepeneHve KpyTALWero MoMeHTa npu paspsiee Iy

KpyTawmii MOMEHT npu paspbliBe crieayeT Onpefensitb U3 M3MepeHUs MakCUMasibHOTO KPYTSLEro
MOMEHTa MNpuv paspbiBe, KOTOPOe AOCTUraeTCsi NPU UCMbITaHUKU. VcnbiTaHne crieqyeT NPoBOAUTL 40 paspbiBa
KPENEexXHOro n3aesnnsi ¢ pes3b6oii. VicnbiTaHne A0/MKHO 6bITh NPEKPAaLLEHO cpasy Noc/ie NPeBbIWeHUss MakCu-
ManbHOro KpYTSLLErO MOMEHTa NPy pa3pbiBe, YTOObI HE BO3HWUKA/IO 3aTPYAHEHWU Npy yaaneHnmn KpenexHoro
n34evsi U3 NPUCnoco6/1eHns Nocsie UCTbITaHUS.

11 OTyeT no pesynbTaTam UCMbITaHUA

11.1 O6wwne cBepeHnsA

Ecnv BoOTUeTe NPMBOAST AaHHbIE O 3aTSXKE, YC/TIOBUS UCTIbITAHNI AO/MKHBI 6bITb NMOJSTHOCTLIO Onpeaere-
Hbl. OTUYeT No pe3ysibTaTam UCMbITaHW fOKEH CoAepXaTb CNeayoLLyo MHPOPMAaLMIO, NPUYEM OTK/TIOHEeHUs!
OT JaHHOTO CTaHAapPTa A0/KHbI 6bITb 3apaHee TOUHO yKas3aHbl.

11.2 OnucaHue NpPoOBePSIEMbIX KPOJIEXHbIX U3aenni

11.2.1 BONTbl, BUHTbI U WUMUSIbKN

O6sa3aTenibHas UHhopmaLums:

a) o603HayveHne cTaHAapTa 47151 CTaHAAPTHbIX KPeneXHbIX U3aenuii;
b) paccuyuTaHHoe 3HavyeHue Ob;

C) BMA. K/1lacc NPOYHOCTU, pe3bba, ANrMHa 60nTa ANA HeCTaHAAPTHbLIX KpeneXHbIX U3aenuvi;
d) nokpbITVe NOBEPXHOCTU:

e) cmaska;

f) cnoco6 nsrotoBneHns pesbobl.

NHdopmaLms, ykasbiBaemasa npy He06Xo04MMOCTI:

0) hakTuyeckoe 3HauYeHe MexaHN4YeCcKnx CBOMCTB (MPOYHOCTb Ha pPacTsKeHne U TBepAOCTb);
h) wepoxoBaTocTb NOBEPXHOCTEA;

i) cnoco6 N3roToB/IEHNA KPEMEXHOTo U3aenus;

J) Apyrasa nHdopmaums.

11.2.2 Taiikn

O6s3arenbHas UHoOpPMaUms:

a) o0603HayeHWe cTaHAapTa gna CTaH4APTHBIX KPENeXHbIX N3aenui;
b) paccuuTaHHOe 3HayeHue Db;

C) BMA. KNlacc NPOYHOCTU, pe3bba, BbICOTa ralikv A5 HeCTaHAAPTHbIX KPeNeXHbIX U3aenunii:
d) nokpbITVe NOBEPXHOCTU;

e) cmaska;

f) cnoco6 n3roToBneHUN pe3bobl.

NHopmaLms, ykasdbiBaemas npy HEO6X0ANMOCTH:

) dhakTnyeckoe 3HayeHve TBEPAOCTH;

h) wepoxoBaToCTb NOBEPXHOCTEIA;

i) cnoco6 N3roToBNEHNA KPEMNEXHOro n3genus:

J) Apyrasa nHdopmauus.

11.2.3 MNopknagHble Wwaribbl

O6sa3arenibHas nHpopmauyuns:

a) o603HayeHue cTaHAapTa 415 CTaHAAPTHbIX Walib;

b) pasmepbl N A0NYCKN ANA HECTaHOAPTHbLIX NOAKNAAHbBIX AeTaneil;
C) COCTOsiIHME NOBEPXHOCTU;

d) dhakTnuyeckoe 3HauyeHne TBEPLAOCTN.

WNHdopmaLms, ykasbisaemas npuv Heo6xXo4MmMoCcTu:

€) LepoxoBaToCTb NOBEPXHOCTEl:

f) cnoco6 n3rotoBnieHus;

4) Apyras nHdopmaums.
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11.3 OnucaHne CMeHHbIX geTanei

11.3.1 CMeHHble 60NTbl

Nnéo

- OnucaHne cMeHHoro 6os1Ta unm BUHTa No 7.4, nnn

- onvcaHue A8 NCnbITaHUs NPy 0cobblx ycsioBusx no 11.2.1.
11.3.2 CMeHHble raiikun

Nnéo

- OnucaHne CMEeHHO rakun no 7.3. uim

- onucaHme ansa UcnbITaHUA NpY 0COObIX YCNOBUAX, onnucaHme no 11.2.2.
11.3.3 CMeHHble nogknagaHble getann

Nnéo

- onucaHne CMeHHOW NnogxkiafaHon aeTanun no 7.2 unm

- onncaHuve ANnsa NcnbiTaHus NPy 0cobbixX ycrioBusx no 11.2.3.

11.4 WNcnbiTaTenbHasa MalwmnHa

Hy>XHO NpUBECTU CNeayroLyo MHOPMaLNIO:

a) NPou3BOAUTENIBHOCTb:

b) TVN 1 ob6nacTb NU3MepPeHNn N3MepUTESIbHbIX YCTPOWCTB;
C) 4Mcno 060POTOB NMpU 3aTAXKE;

d) npuBoA (Py4HOW UM MEXAHN3UPOBAHHBbIN).

11.5 MpucnocobneHne ana NCNblTaHUM

Hy>XHO MpuBeECTU CrieflyoLLYy0 MHhOpMaLUIO:

a) ANvHa cTArmBaembix getanei Lc;

b) ANMHA NOJIHON pe3bbbl Mex 4y ONOPHbLIMW NOBEPXHOCTAMM L.
C) 3akpyuuBaemas getasib (60NT, BUHT AU ranka).

11.6 YcnoBus okpyxatolien cpeqbl

Hy>XHO NpuBecTU cneayroLyro MHAOPMAaLNIO:

a) Temnepartypa;

b) BNaXHOCTb BO3ayXa.

11.7 Ocobble ycnosus

CornacoBblBatOT Mexay CTOpoHamMu rno Jorosopy.
11.8 Pe3ynbTaTbl UCNbITAHN

11.8.1 M3mepeHHble 3Ha4YeHns

Hy>XHO NpuBecTu cneayroLyto HAoPMaLnIo:

a) Ko/myecTBO Npob;

b) 3HauyeHue OWf, ecnn OHO He paccymTaHo no 10.2 wnun 10.4;

C) KpyTAWMA MOMEHT MNpW YCTAHOBMIEHHOM YCUAUW CXaTuUs WIN MNPV YCTaHOB/IEHHOM KPYTALLEM
MOMEHTE;

d) yron noBopoTta (ecnu TpebyeTcs).

11.8.2 OnpeperieHHble BENNYUHBI (MPU HEO6XOAMMOCTU)

Hy>XHO NpMBecTU cneayoLLyo MHOPMAaLNIO:

a) K-thaktop;

b) OTHOLLEHWe KpyTALWMI MOMeHT/ycunne npeasapuTenibHon 3atsxkm I/Punn F/T\

c) obwunii koadhpduruneHT TpeHnsa 1,0l

d) koadpdpmumeHT TpeHus B pe3bbe plh;

e) KO3 (PULUNEHT TPEHMS HA ONOPHOM NOBEPXHOCTY raiku Uim ronoBku 6onTa L,,.

11.8.3 [pyruve pe3ynbrartbl

Hy>XHO MpuBeCTU CrieAyoLLy0 MHhOPMaLMIO:

a) pesynbTaTtbl, KOTOPble Obl/IN COracoBaHbl MeXay CTOPOHaMu Mo 40roBopy;

b) Apyrve HabnoaeHus.
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Mpunoxexnune JA
(cnpaBoyHOe)

CBefleHNs1 0 COOTBETCTBUN CCbIJIOYHbIX MEeXAYHapOoAHbIX CTaH4apToOB
MeXrocyfapcTBeHHbIM cTaHgapTam

Ta6nuya [OA.1 — CBefeHNs 0 COOTBETCTBMMU CCbITOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbIJIOYHBIM MeXrocyAapcT-
BEHHbIM CTaHjapTam

O603HayYeHne CCblI0YHOro CreneHb

MeXAyHapoA4HOoro ctaHgapTa COOTBETCTBUA

1ISO 68-1

1ISO 273:1979

1ISO 898-1

ISO 898-2

ISO 4014
1ISO 4017

1ISO 4032

1ISO 4033

ISO 4042:1999

ISO 4759-3:2000

ISO 4762
1ISO 6892
ISO 7093-1

1ISO 8673

ISO 8674

ISO 8765

ISO 15071

ISO 15072

O603HaueHne 1 HaMMeHOBaHNe MEeXrocyfapCTBEHHOK cTaHaapTa

MOD FOCT 9150-2002 (MCO 68-1—98) «OCHOBHble HOPMbl B3aMmMo3aMeHsie-
MocTu. Pe3b6a meTpuyeckasn. Mpodunb»

NEQ FOCT 11284—75 «OTBEpCTUA CKBO3Hble MNOJ KpenexHble u3fenuns.
Pa3smepbi»

IDT FOCT ISO 898-1—2014 «MexaHn4yeckne CBOWCTBA KPeNeXHbIX n3genuii

13 yrnepoaucTbiX U NerupoBaHHbix cTaneit. Yacte 1. BONTbI, BUHTHI K
WNUIbKN YCTAHOB/IEHHbIX KM1AcCOB MPOYHOCTU C KPYMHbIM W MeNKUM
warom pesbbbi»

IDT FOCT ISO 898-2—2015 «MexaHn4yeckne cBONCTBA KpenexHbIX n3aenunii
13 YrNepoAnCTbIX N NernpoBaHHbIX cTaneit. YacTb 2. laiiku ycTaHOBNEH-
HbIX KTACCOB MPOYHOCTU C KPYMHbLIM ¥ ME/IKUM LWAaromM pesbObl»

— *

_ 2>

IDT FOCT ISO 4032—2014 «[lalikn wecTurpaHHble HopmanbHblie (Tun 1).
Knaccel TouHocTn A n B*

IDT FOCT ISO 4033— 2014 «lalikv wecTurpaHHble Bbicokue (Tvn 2). Knaccbl
TOYHOCTN A 1 8*

IDT FOCT ISO 4042—2015 «W3penuna KpenexHble. 3N1eKTPOIUTUYECKNE NO-
KPbITUSA»

IDT FOCT ISO 4759-3—2015 «W3penua kpenexHble. fJonycku. YacTtb 3.
LWalibbl nnockue gna 60NTOB, BUHTOB U raek»

— *.3

_ K>

NEO FOCT 18123—82 «llali6bl. O6Uime TeXHMYECKkne ycnoBus (B HacTu BUH-
TOB C KPYMHbIM LIarom)»*1

IDT FOCT ISO 8673—2014 «[lalikn wecTUrpaHHble HOpManbHble (Tun 1)
C MenikuMm warom pesb6bl. Knaccbl To4HOCTU A 1 B»

IDT FOCT ISO 8674—2014 Tlaiikn WwecTUrpaHHble BbiCOKME (TUM 2) C MENKUM
warom pesb6bl. Knaccbl TouHoctTn A n B

IDT FOCT ISO 8675—2014 Tlalikn wecTurpaHHble HU3KMe ¢ hackoin (Tun 0)
C MeNKMM Wwarom pesb6bl. Knaccbl TouHoCcTM A B

IDT FOCT ISO 15071—2014 BonTbl C WeECTUTPAHHOW YMEHbLIEHHON’ ro0B-
Koli ¢ dhnaHuem. Knacc ToyHocTn A
.ol

1 Ha Tepputopun Poccuiickoii ®epnepauunn aelicteyet FOCT P UCO 4014—2013.

2lHa Tepputopun Poccuiickoih depgepauumn aeiicteyet FOCT P UCO 4017—2013.

3>Ha Tepputopun Poccuiickoih depgepauunmn aelicteyet FTOCT P UCO 4762—2012.

4*Ha Tepputopun Poccuiickoii ®egepauun ageiicteyet FTOCT P MCO 10113-2014.
FOCT ISO 7093-1 Bnpouecce pa3paboTku.

6>Ha Tepputopumn Poccuiickoih Pepgepauumn aeiicteyet FTOCT P UCO 15072—2013.
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OkoHYaHue Tabnuubl OA.1

O603HauYeHne CCbINIOUYHOD
MeXAyHapoAHOro ctaHgapra

CTeneHb

O603HayeHNe n HauMeHoBaHue MeXrocyfapCcTtBeHHOro craHgapra
cooTBeTCTBUA

* COOTBETCTBYIOLW NI MEXIOCYAAPCTBEHHbIN CTaHAAPT OTCYTCTBYeT. O ero yTBepxXAeHUs peKOMeHAYyeTCs NCNonb-
30BaTh NEPEBOJ HA PYCCKUIi A3bIK AAHHOTO MEXAYHAapo4HOro cTaHgapTa. Nepesos AaHHOTO MeXAyHapoAHOro cTaHgap-
Ta HaxoguTcs B degepasbHOM MHOPMALMOHHOM (POHAE TEXHUYECKUX PeraMeHTOB M CTaH4apToB.

MpumeuaHune— BHacToAwWweNn Tabnmye MCNoNbL30BaHbI CeAYOLW e YyCNOBHbIe 0603HAYEHNSI CTENEHN COOT-
BETCTBUA CTaHAapTOB.
- lOT — naeHTUYHbIE cTaH4apThl;

- MOD — mMoAuMULMPOBaHHbIE CTAHAAPTbI;
- NEO — He3KBMBAJ/IEHTHbIE CTAHAAPTHI.
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