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NMpeaucnosue

Llenun, ocHoBHbIE NPUHLMMBI U OCHOBHOW NOPAAOK NpoBeAeHUst paboT NO MeXrocyaapCTBEHHOW CTaH-
AapTtusaumm ycraHosneHsl FOCT 1.0—92 «MexrocyaapcteeHHasi cuctema ctaHgaptuzauun. OCHOBHbIe
nonoxexusa» n FOCT 1.2—2009 «MexrocynapcTBeHHaa cuctema craHgaptusauun. CtaHgapTbl MeXrocy-
AapcTBeHHbIe, NpaBuna u pekoMeHaaunn No MeXrocyaapcTBeHHON cTaHaapTusauuu. Mpasuna paspaboTku,
NPUHATUA, NPUMEHEHUs!, OGHOBMNEHUSA U OTMEHbI»

CBeaeHus o ctaHgapTe

1 NOArOTOBNEH ®epepanbHbiM rocyaapCTBEHHBIM YHUTapHBIM NpeanpusiTueM «LleHTpanbHbIN
opaeHa Tpyaposoro KpacHoro 3HameHu HayuHo-uccnegoBaTenbCkUii aBTOMOOGUIbHBIA U aBTOMOTOPHbIIA
NHCTUTYT «HAMW» (®IYTT «HAMW») Ha ocHoBe cobCTBEHHOrO NepeBoga Ha PYCcCKUil A3bIK aHINMOA3bIMHON
BEPCUUN CTaHAAPTa, ykasaHHOro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PerynnpoBaHnio U MeTposnornm

3 NPUHAT MexrocyaapCTBEHHEIM COBETOM MO CTaH4apTU3auuW, METPOnorMM U ceptudukauum
(npoTtokon ot 29 ceHTa6ps1 2015 1. Ne 80-M)

3a npuHATUe cTaHdapTa ronocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kop ctpaHs! CokpallieHHoe HauMeHOBaHUe HaLUOHANBbHOro opraHa

no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 Mo CTaHaapTM3aLmu
AsepbangxaH AZ A3sctaHpaapt

Apmenusn AM MwuHakoHoMuUKM Pecny6nvku Apmenusi
Benapycb BY loccranpgapt Pecny6nuku benapyce
[pyauns GE MpyscraHpgapt

KasaxcraH KZ loccranpapt Pecnybnukm KaszaxcraH
Kupmawns KG Kbipreiactangapt

MonpaoBa MD Mongosa-Crangapt

Poccusn RU Poccrangapt

TagxukncTaH TJ TapxukcTaHgapT

TypkmeHncTax ™ maeroccnyxba «TypkMeHCcTaHAapTnapbI»
YabekuctaH uz YactaHpgapTt

YkpavnHa UA MuH3kOHOMPa3BUTUSE YKpaunHol

4 Mpukazom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PErynvMpoBaHUio U MeTponorim ot 25 mas
2016 r. Ne 403-cT mexrocyaapcteeHHbIn ctaHgapT FTOCT ISO 16047—2015 BBeaeH B AeCTBUE B KAYECTBE
HauuoHansHoro ctaHgapTa Poccuinckon ®egepauun ¢ 1 aHBapsa 2018 r.

5 Hacrtoswumn ctaHgapT naeHTudeH mexayHapogHomy ctaHgapty 1ISO 16047:2005 «3genus kpenex-
Hble. AcnblTaHnsa KpyTswero MomMeHTa/ycunus npegsapuTenbHoi saTskkuy» («Fasteners — Torque/clamp
force testing», IDT), Bkntoyasn usmeHeHue k Hemy SO 16047:2005/Amd 1:2012.

MexayHapoaHbliA cTaHgapT pa3paboTaH TexHudeckuM komuteTom ISO/TC 2 «Usgenus kpenexHbie»
coBmecTHo ¢ CEN/TC 185 «M3genus kpenexHble MexaHnyeckue».

OdmumanbHble aK3eMNAspbl MeXAYHapoOAHOro cTaHdapTa, Ha OCHOBE KOTOPOro NOAroTOBMIEH HAcTos -
LLMiA MEXTOCYAapCTBEHHBIN cTaHAapT, U MeXayHapodHbIX CTaHAapToB, Ha KOTOPbIe AaHbl CChINKX, UMEIOTCA B
degepanbHOM UHDOPMALMOHHOM hoHOE TEXHUYECKUX perfiaMeHToB 1 CTaHO4apToB.

Mpy NpUMEHeHNN HacTosILLEro cTaHAapTa PEKOMEHAYETCS UCNOMb30BaTh BMECTO CChINOYHbIX MeXAyHa-
POAHbIX CTaHAAPTOR COOTBETCTBYHOLLME UM MEXTOCy4apCTBEHHbIe CTaHAapThl, CBEAEHNSA O KOTOPbIX MpuBede-
Hbl B OMONHATENbHOM NpunoxeHun JA

6 BBEJEH BMNEPBbIE
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HHgbopmayusi 06 usMeHeHUsIX K Hacmosiuemy cmarOapmy rybrukyemcsi 8 exxe200H0M UHGopMaUoH-
HoMm yka3amerne «HayuoHanbHble cmaHOapmbi» (1o cocmosiHuio Ha 1 siHeaps mekyuwje2o 200a), a mekcm
U3MeHeHuUl U NornpasoK — 8 eKeMeCcsIYHOM UHGhOPpMayUOHHOM yKka3amere «HayuoHaneHbie cmaHdapmel». B
cllyYae riepecMompa (3aMeHbl) Unu omMeHbl Hacmosile2o cmardapma coomeemcmsyioujee ysedoMeHue
6ydem ornybnuKosaHo & eXeMeCs!MHOM UH(OPpMayUuCHHOM ykasameisie «HauyuoHanbHbie cmaHOapmbi».
Coomeemcmesyiowas UuHgopmauusi, yeeOoMmiieHUe U meKcmbl pasMeliaromcesi makke e UHopMauuoHHoU
cucmeme obuezo ronb308aHuUst — Ha oghuluansHoM calime OedepanbHO20 a2eHmMcemeaa rio MeXHUYeCKoMy
peaynuposaHuto U Mempoioauu e cemu lHmepHem

© CrangapTtuHdopm, 2016

B Poccuiickon ®eaepauum HacTOAWMIA cTaHAaPT He MOXET BbITb NOMHOCTLIO UM YaCTUYHO BOCNPOU3Be-
AeH, TUpaXNpPoBaH U pacnpocTpaHeH B KayecTBe odruManbHOro usgaHua 6es paspelueHus deaepansHoro
areHTCTBa MNo TeXHUYECKOMY peryrMpoBaHuto U MeTporiorum
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M E XTOCY.A.APCTUBETHHUB # CTAHDAAPT

U3zpenuna kpenexHbie
UCNbITAHUA KPYTALLErO MOMEHTA U YCUNUA NPEOABAPUTENBbHOWN 3ATSKKU

Fasteners. Torque/clamp force testing

DaTta BBeaeuna — 2018—01—01

1 O6nactb NpMMeHeHus

HacTtosiuumii ctTaHaapT onpeaensieT ycrosus 4ns NpoBeAeHUs UCTIbITaHWA KPYTALLEro MOMEHTa U yCUnust
npeaBapuUTENbHON 3aTSDKKA ANA KPENeXHbIX M3aennii ¢ peabboii unv aHanorMuHbIX geTanei.

HacTtosiuumin ctangapT npuMeHsaeTcsl B OCHOBHOM Anst 60NToB, BUHTOB U raek ¢ MeTpuyeckon pesbbon
pasmepamu oT M3 go M39 u3 yrnepoancTtoi u nermnpoBaHHo cTanu, MexaHu4eckue CBOWCTBa KOTOPLIX yCcTa-
HoBreHbl B ISO 898-1, ISO 898-2. OHM NpMMeHUMBI K KOMBUHaLIMKN APYIUX KPeneXHbIX U3Aenuii ¢ Hapy)XHON
1 BHyTpeHHel pe3bbamum no ISO 68-1.

HacTtosawmin ctaHgapT He npuMmeHsaieTcs Ans pe3bboBbIX WTUGhTOB U aHanNoruYHbIX AeTanen, He noasep-
raemblX pacTArMBatoLWUM HanpspkeHaM, ansa 60nNToB ¢ NpeccoBaHHOW pe3bboi 1 Ansi caMocToNopALLMXCS
KpenexHbIX N3genun.

Ecnn He cornacosaHo nHoe, TO UCMbITaHUSI MPOBOAAT NpPU KOMHATHOW TemnepaTtype. UcnbiTaHna npu
YCTaHOBMEHHbIX YCNOBUAX NpoBoAsT nNpy TemnepaType ot 10 °C ao 35 °C.

OT0T cnocob no3sonseT onpeaensTs CBONCTBA 3aTSXKKN KPENEXHbIX 34U ¢ pe3b60oil n aHanNorMYHbIX
aeTanen.

2 HopmaTuBHbIe CCbINKKU

Onsi npuMeHeHns HacTosILLEero cTanaapTa HeobXoAMMbI crieyoLLue CCbiNIoYHbIe AoOKYMeHTbl. [na aaTtu-
POBAHHBIX CCINTOK MPUMEHSIIOT TOMBKO YKasaHHOe U3aHWe CChINTOYHOro AOKYMEHTa, ANsl HeaaTUpOoBaHHbIX
CCbISIOK MPUMEHSIIOT NocneaHee n3aaHne CCbINIOYHOro AOKYMEHTa (BKoYasi BCe USMEHEHMS).

ISO 68-1 ISO General purpose metric screw thread — Basic profil — Part 1: Metric screw thread
(Pe3bbbl UCO obwwero HazHaveHnss — OcHoBHOM Npodnne — YacTs 1: Pe3bbbl MeTpuYyeckme)

ISO 273:1979 Fasteners — Clearance holes for bolts and screws (M3genus kpenexHele — OTBepcTUS
C 3a30poM 471 60NTOB U 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 (MexaHunyeckne
CBOWCTBA KpEeNeXXHbIX N3AeNUI 13 yrnepoancTbX U NIErMpoBaHHbIX cTanein — Yactb 1: BonTbl, BUHThI U LUNUITb-
K YCTaHOBMEHHbIX KNacCcoB MPOYHOCTN — KpynHbIA U Menkuii Lwar pe3sbbl)

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 (MexaHnyeckne cBoNCTBa KpemnexXHbIX
n3aenvin n3 yrnepoancTbiX U NTErMpoBaHHbIX cTanen. YacTb 2. Mainku yCTaHOBNEHHbIX KIAcCoB NPOYHOCTU —
KpyrHblin 1 Menkui war pessbobl)

ISO 4014 Hexagon head bolts — Product grades A and B (BonTbl ¢ lWWecTUrpaHHom ronoskon — Knaccel
TouHOCTU A U B)

U3paHne opnumnansHoe
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ISO 4017 Hexagon head screws — Productgrades A and B (BUHTbI ¢ WwecTurpaHHoi ronoskoi. Knaccel
TouHoCcTN AnB)

ISO 4032 Hexagonregularnuts (style 1) — Productgrades Aand B ("ainku wecTturpaHHblie HopMaribHble
(tvin 1) — Knaccbl To4HOCTU AU B

ISO 4033 Hexagon high nuts (style 2) — Product grades A and B ([alikn wecTurpaHHble BbICOKUE
(Tun 2) — Knaccel ToyHocTn A B)

ISO 4042:1999 Fasteners — Electroplated coatings (N3genus kpenexHble — SnekTponuTuieckie
NOKPbITUSA)

1ISO4759-3:2000 Tolerances forfasteners — Part 3: Plain washers for bolts, screws and nuts — Product
grades A and C (M3genus kpenexHble. fonyckn — YacTb 3: Mnockue Wainbbl Ana 60nT0B, BAHTOB U raek.
Knaccbl TouHocTn Aun C)

ISO 4762 Hexagon socket head cap screws ( BUHTbI C LUNMHAPUYECKON FONTOBKON U LLIECTUrPaHHbIM
yrny6nexHvem noa ko)

ISO 68921 Metallic materials — Tensile testing at ambient temperature

ISO 7093-1 Plain washers — Large series — Part 1: Product grade A (Waii6bl nnockne — KpynHasn
cepus — YacTtb 1: Knacc TouHocTn A)

ISO 8673 Hexagon regular nuts (style 1) with metric fine pitch thread — Product grades A and B (lankun
LUeCTUrpaHHble HopMarbHble (Tun 1) ¢ MeTpuyeckoi pesbboi ¢ Menkum Lwarom — Knaccbl To4HOCTU A 1 B)

ISO 8674 Hexagon high nuts (style 2) with metric fine pitch thread — Product grades A and B (lanku
LUECTUIPaHHbIE BLICOKME (TWN 2) C METPUYECKON pe3bboli ¢ Menkim warom — Knaccel TodHocT A u B)

ISO 8765 Hexagon head bolts with metric fine pitch thread — Product grades A and B (bonThbl ¢ wec-
TUIPaHHOW roMOBKON C MenK1M warom peabbbl. Knaccel TouHocTu A 1 B)

ISO 15071 Hexagon bolts with flange — Small series — Product grade A (bonTbl wecTurpaHHble ¢
dnaHuem — Jlerkas cepusi — Knacc TOUHOCTU A)

ISO 15072 Hexagon bolts with flange with metric fine pitch thread — Small series — Product grade A
(BonTbl C LWECTUrpaHHO rofIoBKOM ¢ MeKM Lwarom pe3bbbl — Jlerkas cepusi — Knacc TouHocTr A)

3 TepMuHbI 1 onpeaeneHus

B HacTosilem cTaHAapTe NpUMeHeHbl cneayowue TepMUHBI C COOTBETCTBYIOLWUMK OnpeaeneHUAMN:

3.1 ycunue npepBaputenbHoi 3atskku F (clamp force F): OceBasi pactarnsarowaa cuna, Bos-
OeNCTByloLasl Ha UMMHAPUYECKUA cTepkeHb BonTta, BUHTA, Unu cxxuMatollasl cuna, Bo3genucTeyowasa Ha
CTArMBaemble ieTanu Bo BpeMs 3aTArnBaHusl.

3.2 ycunue npeaBapuTenbHOA 3aTshkku Ha npeaene Teky4yectu F (yield clamp force F): Ycunue
npeABapyUTENbHON 3aTSDKKWU, MPU KOTOPOM Mof AeACTBUEM 0O bEMHOr0 HaNpPsHKEHHOTO COCTOAHWUSA, BO3HUKAO-
LLiero npuy 3aTArMBaHu1, yannHeHWe LMMMHAPUYECKOro cTepXHsA 6onTa, BUHTa NpeBbIllaeT ynpyroe.

3.3 ycunue paspbiBa F (ultimate clampforce F,): MakcumarnbHoe ycunue npesapuTtesisHON 3aTsHkKu,
npu KOTOPOM MoA AeNCTBUEM O6BbEMHOro HanpsKeHHOro COCTOSIHUS MPU 3aTArMBaHWM BO3HUKaeT paspbis
LUUNUHAPUYECKOTo cTepXHs 6onTa, BUHTA.

3.4 kpyTawmn MoMeHT 3aTsbkku T (tightening torque wrenching torque applied torque T): KpyTawwia
MOMEHT, BO3eCTBYIOLMIA Ha raiky unu 601T/BUHT BO BpeMs 3aTArMBaHUS.

3.5 KpyTAWUA MOMEHT Ha Nnpefene TekyyecTu T (yield tightening torque T,): KpyTsiLuuidt MoMeHT, npu
KOTOPOM AoCTUraeTcs yeunue npeasaputenibHoN 3aTsKK1 Ha nNpeaene TeKyyecTu.

3.6 KpyTAwWwMA MOMEHT B pe3bbe T, (thread torque T,,): KpyTALIWIA MOMEHT, KOTOPLIN BO3AEACTBYET
Yepes CoNpsPKeHHY0 pe3bby Ha LMnMHApUYEcKU cTepxkeHb 60NnTa, BUHTA.

3.7 KpyTAWMA MOMEHT TPEHUA Ha onopHoi noBepxHocTu T, (bearing surface friction torque T,):
KpyTsLLmini MOMEHT, KOTOPbI BO34EACTBYET NpU 3aTArMBaHUN Yepes onopHble MOBEPXHOCTU Ha CTArMBaemble
aertanu.

3.8 KpyTAwWMA MOMEHT Npu paspsbiBe T, (ultimate tightening torque T,): KpyTawiuii MoMeHT, npy KOTO-
poM JocTuraeTcs ycunue paspbisa.

R Crangapt 3ameHeH Ha ISO 6892-1:2009. OgHako Arnsi 0gHO3HA4YHOro cobniogeHnst TpeboBaHNA HacTosILWEro
CTaHAapTa, BbiPaXeHHOro B 4aTUPOBaHHOW CCbINKe, peKOMEeHAyeTCs UCNONb30BaTh TOMNbKO YKa3aHHOe B 3TOM CCbINke
napaHue.
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4 O603HavYeHus

Ta6nunua 1— Cumsonsl U UX 0603HaYeHUsI

Cumson O6o3HaveHune
d HomuHanbHbI guameTp pe3bbbl
d> CpegHuit guameTp pesbbbl 6onTa, BUHTA
ds OnameTp otBepcTusi nog 60NT, BUHT B NPUCNOCOBNeHN 4ns UCTbITaHUIA
dy HnameTp oTBepCTUS WaNOb! UK ONOPHOW NNacTUHbI (HOMUHANBHOE 3HaYeHue)
Dy OnameTp ANsi MOMEHTa TPeHWs Ha ONOPHOW NOBEPXHOCTM FONoBKU BonTa, BUHTa UMK raiku (TeopeTuyec-
KM NN M3MepeHHbIN)
Dq Hapy»HbIi guameTp ONOpHON NOBEPXHOCTU Oy min MK di min (CMOTPY CTaHAaPTLI HA M3genus)
D, HOrameTp NNockon NOBEPXHOCTY ONOPHON NNACTUHbI
F Yeunve npeaBapuTenbHON 3aTsDKKU
F Mpo6Has Harpyska no 1ISO 898-1 nnmn 1ISO 898-2 cooTBETCTBEHHO
Fy Yeunne paspbiBa
Fy Ycunue npegeapuTensHOW 3aTSKKW Ha nNpegene Teky4ecTn
TonwmHa cMeHHOI ONOPHONM MAACTUHBI UM CMEHHOW MOAKNaaHON Wwanbbl
K KoathdumumeHT kpyTsilwero momeHTa (K-daktop), K = de
L nvHa cTarmeaembix getanen
Ly OnvHa nonHow pe3bbbl Mexay ONnopHLIMU MOBEPXHOCTAMU
LWar pe3bbbl
T KpyTALWMA MOMEHT 3aTsKKK
T KpyTSwmi MOMEHT TPEHUS1 Ha OMNOPHON NOBEPXHOCTH
Tin KpyTswmi MmOMeHT B pe3bbe
u KpyTAwmin MOMeHT npu paspbiBe
T, KpyTAwWwmn MOMeHT Ha npeiene TeKy4ecTu
0 Yron noeopota
b KoadhhmumeHT TpeHnsi Ha OrNopHOWM NOBEPXHOCTU ronoBkn GonTta unv rafku p,
Mith KoathdmuneHT Tpenus B pesnbe
Mot O6wun koathdUUNeHT TpeHus

5 MeToa npoBepku

5.1 O6wue cBepeHunn

KpyTawmia MOMeHT B G0NTOBOM coeMHEHUN NPUKIAALIBAIOT HENPEPLIBHO C LENbH AOCTMKEHMS yeunus
npeaBapuTenbHON 3aTAXKKU, U3MepeHUs OQHOIO UM HECKONbKUX CReayoWwnx napaMeTpoB 3aTAXKY, onpeae-
neHusa K-®aktopa, obuero koacduumneHTa TpeHus, koadduumneHTa TpeHus B pesbbe, koadhduuneHTa TpeHus
Ha ONOPHON NOBEPXHOCTN FONOBKM BONTa UNW rankn, yeunus npeasapuTenbHON 3aTAXKKW Ha Npedene Tekyvec-
TW, KPYTALLIErO MOMEHTAa Ha Npeaene TeKy4ecTu U cunbl paspoiea. B o6nacTtu ynpyrux aecdopmaumin npeanona-
raeTcsl IMHeNHas CBA3b MEXAY KPYTSILLIMM MOMEHTOM 3aTsDKKWU U yCUnueMm npeasapuTenbHON 3aTaxkKu.

MpwumeydaHnune— Ona wnunek onpeaensioT TONbKO KO3 DUUNEHT TpeHus B peabbe.
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CyulecTBytoT AB€ Lienn NpoBeaeHUst UCMbITaHUs:

a) yCcTaHOBMEeHWe CBOMCTB 3aTSKKN KPenexHoro nsaenus npu cTanaapTHbIX YCroBUSX, CM. pasaen 8,
TO €CTb CO CMEHHBLIMU OMOPHEIMU AeTansAMU/CMEHHBIMI NoaKkNaaHbIMK Wwandamu Tuna HH nnn HL, kak onu-
caHoB 7.2.217.2.3, 1 CO CMEHHbIMW raiikammn NN CMeHHbIMK 6oNTamMK, Kak onucaHo B 7.3 n7.4;

b) ycTaHoBneHWe CBOWCTB 3aTsXKKN KpeneXXHbIX U34enunin Mpyn ocobblix ycrioBusix, cM. pasgen 9.

3aBUCUMOCTU MeXaYy CBOMCTBAMMN 3aTSXKKN, KOTOPbIE HYXXHO YCTaHOBUTb, U U3MEPEHHbIMU BENNYMHAMU
nokasaHbl B Tabnuue 2.

UmetoTcs pasnuyHele mMetodbl (cM. 5.2—5.4) Anga onucaHna nosedeHUs ycunus npeasaputenisHon
3aTSKKU/MOMEHTa NpeaBapuTenbHON 3aTsXKkM OONTOBOre coeAMHeHWst ¢ pasnuyHbIMA MOBEPXHOCTAMU U
YCNOBUAIMI CMa3Ku.

Tabnwuuya 2 — HeobxoanMble namepsieMble BENMYUHBI AN ONpeaeieHnsi COOTBETCTBYIOLLMX CBONCTB 3aTSDKKM

Namepsiemasn senvuuHa

CBOWNCTBO 3aTAXKU, KOTOPOE N . KpyTamit Homep
K
HY)KHO YCTaHOBUTb Yeunue . KpyTaLuui pyTALLI MOMEHT Ha Yron noapaspena
npeasapuTensHon MOMEHT MOMEHT B - 0BODOTA O
3aTSKKU F satshkkn T | pesbbe T onopHou rosopoT
nosepxHocTu T

K-®akTop (0] (o] — — — 101
Obwuin koathdULMeHT Tpe-

LM KOIDDULUEHT TP 0 0 — — _ 10.2
HWUA Lot
KoadbbuumeHT TpeHua B

bpmu P 0 — 0 — — 10.3

peabbe pi

KoacbhuumeHT TpeHus Ha
OMOPHOW MOBEPXHOCTH TO- (o) — — (0] — 104

noBkn 6onTta unu ranku py

Yeunue npeasapuTenbHOm
3aTsHKKU Ha mpegerne Teky- (0] — — — (0] 10.5
yectu Fy

KpyTswmin  MOMEHT  Ha

(0] 0] — — (0] 10.6
npegene Teky4ectu Ty
Ycunue paspeoiea £y (0] — — — — 10.7
KpyTawmin MOMeHT npm pas- o 0 . . _ 108

poiBe T,

MpumeyaHune—3HakoMm «O» O0TMeueHbl 06s3aTenbHble UCMbITAHUA. 3HAKOM «—» OTMEYeHbl UCMbITaHUS,
KOTOpPblE HE NPOBOAAT.

5.2 OnpepeneHue koatbduULNeHTOB TpeHUA

[ns onucaHnst obLMX yCroBuin TpeHnst 6e3 CCbINK1 Ha hopMy U pasmMepbl KpeneXxHbIX 3aenun ueneco-
06pa3Ho yCTaHOBUTL pasnuyHble ko3 uLmMeHThbl TpeHus, (cM. 10.2—10.4). KoadbdpuumeHT TpeHua asnaeTcsa
B6e3pa3mMepHbIM YACIIOM, KOTOPOE PacCYNTLIBAETCH UCXOAS U3 U3MEePEHHbIX PU3NYECKUX CBOUCTB U 3aBUCUT OT
BMAA U reoMeTpuM KOHTaKTUPYHLLMX NoBepxHocTerd. HeobxoaumMble namepeHust ABNAIOTCA OTHOCUTENbHO
OOPOrocTOALMMU, TaK Kak TpebyrTCs CeHCopbl AN YCUNUS NpeaBapuTesibHON 3aTSXKKU U NO KpanHen Mepe
ABYX pasHbIX KPYTALMX MOMEHTOB, a Takke AaHHbIe Mo BCeM BaXKHbIM recMeTpuyeckumM napametpam (d,, P,
D,). YcTaHoBneHHble ko3 hULMEHTBI TPEHNS MOKHO UCTIONbL30BaTh B pacyeTax KpyTALero MomeHTa/ycunus
npeaBapuUTenbLHON 3aTSKKM AN BCeX pa3MepoB KpenexXHbIX U3fernuii ¢ 0 AUMHaKoBbIMU YCIOBUAMW TPEHUA.

5.3 OnpeaeneHue koadduumeHTa KpyTALWero MomeHTa K (K-dpakTop)

W3mepeHue ynpolaeTca, ecnin kKoaduLMeHT KpyTsllero MoMeHTa K, KOTOPbIA BLIYUCNAOT U3 COOTHO-
wenus K = T/(F-d), bygeT onpegeneH cornacHo 10.1. B aTom cnyyae cywecTByeT CBA3b C BenuinHon d. 310
3HAYUT, YTO AeNCTBUTENbHOCTb 3HavYeHUst K-hbakTopa orpaHuieHa ogHUM pasmepoM. Ana onpeaeneHns Heob-
XOAMMO U3MEePUTb ycunve npeaBapuTenbHON 3aTsKKU F 1 KpyTALWMIA MOMEHT 3aTsbkku T. K-bakTop MOXHO npu-
MEHSTb B pacyeTax KpyTaLero MoMeHTa/ycunus npeasaputerisHOM 3aTshKKU TOSNbKO ANA KpeneXXHbIX usaenuin
C OOVMHAKOBLIMW YCINOBUSIMA TPEHUs, OAMHAKOBLIM HOMUHAINbHLIM AuaMeTpoM pes3bbbl d U oauHaKoBOW
reomeTpuen.

4
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5.4 OnpepeneHue cooTHoweHus T/F

CamMelil NpoCcTON, HO CaMblil OrpaHNYeHHbIN cnocodb cCOCTOUT B TOM, UTOBEI U3MEPSITb OTHOLLIEHWNE KPYTSI-
Lero MOMeHTa K yCUnunio npeasaputenbHon 3aTshkkn. CooTHoWeHne T/F asnseTca 4eNCTBUTENbHBIM TOMLKO
Ansi cooTBeTCTBYtoLWEero 60nToBOro coegnHeHus, Kotopoe uccriegyetcs. Hukakux sHaHuii o dhopme 1 pasmepe
KpenexxHoro nsaenus He TpebyeTtcs.

6 U3smepuTenbHoe yCTPOMUCTBO

6.1 UcnbiTaTenbHbIN CTEHS,

Ha ucnbiTaTensHoM cTeHAe AomkHa ObiTb MpedycMoTpeHa BO3MOXHOCTb MPUITOXKEHUs KPYTSLEro
MOMEHTa BpalleHWeM raiku unu rofoBku 6onTa, BUHTA aBTOMatudeckn unn BpydHyto. OH gommkeH ObiTb
OCHalleH M3MepUTenbHbIMU CeHCopaMu, KOTopble MOTYT MPUHUMATb M3MepsieMble BEeNUYUHbBI, YKa3aHHbIe
B Tabnuue 2 ¢ TOYHOCTbIO +2 % U3IMEpPAEeMOro 3HayeHusi (eCnvM He cornacoBaHo UHoe). Yron U3MepsiioT ¢
TOYHOCTbH +2° NN OH OOJPKEH COCTaBMATL 2 % U3MEPSIEMOrO 3HaYEHUs, NPUYEM yUuTbIBalOT Hanbonbluee
nokasaHue. Qns cpaBHUTENbHbLIX LeNel MeXaHU3MPOBaHHbIA UHCTPYMEHT AOMKeH BbITb HACTPOEH Ha NOCTo-
AIHHOE YnCcno 060pPOTOB. Pe3ynbTaThl 3anMcbIBatoT B 3M1€KTPOHHOM BUAe.

BaxHo, 4Tobbl BO BpeMS UCMbITAHWNA XECTKOCTb UCTbITaTeNIbHON MallMHbI, BKIIOYasi TeH304aTYMK1 U
npucnocobneHne 4ns UCNbITaHNs, 0CTaBaNINCh MOCTOSIHHBIMMU.

6.2 MpucnocobneHue AnsA UcCNbITaHUA

MpucnocobneHne 4ns UCnbITaHUA AOIHKHO BblAepPXKUBaTh KOMOUHUPOBAaHHYIO Harpy3Ky OT yeunus npea-
BaPUTENbHOMN 3aTSXKKA U KPYTALLEro MOMEHTa TPeHUS Ha OMopPHOI NOBEpXHOCTU 6e3 NoABNEeHUs 0CTaTOUHbIX
aedopMauuii, KoTopble MOXHO M3MepUTb, UNKU cMmelleHuiA. PucyHok 1 nokasbiBaeT OCHOBHbIe TpeBGoBaHuA
K MprcnocoBbrermnto 4ns ucnbiTaHnua.

1 2 4 15 4
a a ]
_\r‘r&\\ ! N
@Lﬁ 3 _@iif N
N7
Z %
a Q/ / 4 a F"- 6 4

a) WcnbiTaHwe ranku 6) WcnbiTanue 6onTta, BUHTA

1 — cMeHHas onopHas nnacTMHa unu 3akpenneHHas nofaknagHas warba; 2 — npoeepsemas ravika; 3 — cMeHHbIi 6onT; 4 — npucrno-
cobrneHune Ans UCNbITaHUM (CTAHYTbIe AeTanu); 5 — npoeepsieMbli BONT (MNW BUHT); 6 — CMEHHas ralika

@ CmeHHasi onopa unv cMeHHasi nogknagHas waiba, a Takke ronoeka 6onrta, BUHTa Unv raka gorxHel bl Tb 3acTo-
NopeHbl NPOTUB OTKPYHMBAHMWA U YCTAHOBIEHbI COOCHO;

b L, nonxHa BbiTb He menee 1 d Npy 3aTArMBaHnm 40 Npeaerna TeKy4ecTy v Ao paspoIBa;

¢ Paamep d, no 1SO 273:1979, TouHbIN pAA.

PucyHok 1 — Cxema npucnocobneHns onsi UCnbITaHUIA N YCTAHOBKA CMEHHbIX AeTanen
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[Ana ucnbiTaHus Wwnunek NPUMEHAT aHanorn4yHoe npmcnocoGneHMe. Tem He MeHee, OHO npUuMeHAeTCA
TONbKO ANA UCNbITaHUA raevyHoro koHua. MNMepea UcnbliTaHMEM 3aBUHYEHHbIN KOHEL, WNUIbKA HY>XHO 3acTtono-
PUTb NPOTUB OTKPYYMBaHUA.

7 CMmeHHble geTanu

7.1 O6wue cBegeHUs

CMeHHbIe AeTanu - 3To eTanu, ConpstkeHHble ¢ NpoBepAeMbIMU N3AENUAMMN.

[nsa ncnelraHus 60NTOB UNK raek Npu onpeaeneHHbIX YCNOBUAX criedyeT NCNONb30BaTb CMEHHbIE AeTa-
N1 (CMeHHble noAknafHble Warkbbl, CMEHHbIE ONOPHbIE NNACTUHBI, CMEHHBIE Mk, CMeHHbIe 60NThI), CM. pUcy-
HOK 1. OTu aeTanuonuceiBaoTea B 7.2—7.4.

Mepen npoBepko cnedyeT yaanuTb ¢ NOBEPXHOCTU XKUPOBLIE BELeCTBa, Macno unu gpyrue 3arpsisHe-
HUsA. CMeHHble AeTanu cnegyeT YUCTUTb C YNbTPasBYKOM, MPUYEM NPUMEHSIIOT COOTBETCTBYIOLMIA pacTBOPU-
TeNb, KOTOPbIA, C YYETOM BIIUSIHNSA Ha 300pOBbe, COOTBETCTBYeT TpeboaHuAM 6e3onacHOCTU Ha
npounssoacTtee. B cnopHelx cnydvasax cnocobbl obesxnmpmuBaHna AomMKHbl ObiTh cornacoBaHbl CTOPOHaAMM Mo
Jorosopy.

7.2 CMeHHble ONopHbIe NNacTUHbI U CMEHHble NOAKNaAHbIe LWanbbl

7.2.1 Twvnbl

Hy>XHO NPUMEHATL CMEHHYIO OMOPHYIO NNACTUHY UMM CMEHHYH NodknagHyto Wwaiby ¢ BbICOKON TBep-
[OCTbI0 (CO CKBO3HOM 3aKankon Tuna HH) unn ¢ Huskon TBepaocTbio (Tvna HL).

MocTaBlUMK AOMKEH BbIOMPATb CMEHHYIO OMOPHYK NNAacTUHY WU CMEeHHYIo MoaknadHyto wWwanby u
CBOICTBA NOBEPXHOCTW B COOTBETCTBMN CO CBOWMM OMNbITOM, ECMU UHOE He BBINO CornacoBaHo ¢ rnokynatenem
npv Bblgave 3akasa.

7.2.2 CMmeHHas ornopHas nnacTnuHa Unmn cMeHHas nogknagHas wainba tuna HH

TBepaocTb AomkHa 6bITb 0T 50 4o 60 HRC.

lMoBepXHOCTb AOMMKHA MMETh LepoxoBaTocTs No R, okono (0,5 = 0,3) Mkm.

LnameTp cKBO3HOro OTBEPCTUA 0, AOMKEH cooTBeTcTBOBaTL ISO 273, cpeaHuii paa n gonyckaetcs bes
3axoaHom cacku.

HanmeHblwas TonwmHa h cMeHHOM ONOPHOM NAACTUHBI UM CMEHHOW NoAKIIaAHOoM Wakbbl 4oMMKHa COOT-
BeTcTBOBaTL ISO 7093-1.

PasHOTONWMHHOCTE Ah Ha OOHOM 1 TOW Xe AeTanyM — no Tabnuue 3; 3HauyeHne pasHOTONWMUHHOCTU Ah
Ha ogHoW 1 To Xe aetanu no ISO 4759-3.

MnockocTHOCTb AomkHa cooTBeTCTBOBaTL TpeboaHuam ISO 4759-3:2000, knacc TOYHOCTU A.

CocTosiHUe NOBEPXHOCTHU:

a) uucras, 6e3 NokpbITUA, 06e3KUpeHHas;

b) nokpbiTas ranbeaHUyeckum LumHkoM A1J no 1ISO 4042 u oGesxunpeHa.

[etanu gomxHbl 6bITb 63 3ayceHueB.

OcHOBHbIE pasmMepbl CMEHHOW OMOPHON NAACTUHBLI UIM CMEHHOW NoaKnaaHon Waibel 0603HavYeHbl Ha
pucyHke 2.

7.2.3 CMeHHasa onopHas nnacTvHa unm cMeHHas noaxknagHas wanba tuna HL

TBepaocTb AormkHa 6biTb 0T 200 a0 300 HV.

MNMoBepXxHOCTb AOMKHA UMETH MakcUMarbHYI0 WepoxoBaTocTb No R, 1,6 Mkm Ans TonwmH h <3 MM 1
no R, 3,2 MKM Ans ToMNuH (3 < h<6) mm no 1ISO 7093-1.

[namMeTp CKBO3HOIC 0TBEPCTUA d, AOMKeH cooTBeTCTBOBaTh ISO 273:1979, cpeaHuii pag u aonyckaeTtcs
6e3 3axoaHou acku.

HanmeHbLwas TonwmHa h CMEHHOM ONOPHON NAACTUHBLI UNKU KOHTPOTLHOWM NOAKNAAHON LWaXbbl 40ITKHA
cooTBeTcTBOBaTL ISO 7093-1.

Pa3sHOTONWMHHOCTL Ah Ha OAHON 1 TOW Xe AeTanu — no Tabnuue 3; 3HaueHWe pasHOTONMHHOCTU Ah
Ha ogHoM 1 Ton xe aetanu no ISO 4759-3.

MnockoCTHOCTL AOIMKHA COOTBETCTBOBATL TpeboBaHNAM ISO 4759-3:2000, knacc TOYHOCTU A,

CocTosiHUe NOBEPXHOCTH:

a) uucras, 6e3 NoKPbITUA, 06eXNPeHHasn;

b) nokpbiTas ranbeaHW4ecknum LuHkoM A1J no 1ISO 4042 n o6esxupera.

Hetanu gomxHbl 6b1Tb 6e3 3ayceHueB.

OcHoBHble pazaMepbl CMEHHOI ONOPHON NNAcTUHLI UM CMEHHOM NoaKNaaHoN Waibbl 06o3HaYeHbl Ha
PUCYHKe 2.
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2 Hapy’XHbIii KOHTYP CMEHHOW ONOPHOMN NNaCTUHBI M CMEHHOW NogKnaaHow Wwaibbl He ycTaHoBMNeH. TeM He MeHee,
CMEHHas OMopHas NNacTuHa 1 CMeHHas NogknagHas Wwanba AomkHbl UMETb POBHYIO MNOBEPXHOCTL ANAMETPOM D KOTO-
pbiti 6onbLUe, YeM HapyXHbIi QuameTp D0 ucnbiTbiBaeMoro 6onTa, BUHTA, Fraiku Unu NoaKNagHown Wwaibsl KOMGMHMpOBaH-
Horo 6onTa, T.e. 6onTa ¢ HeBbINagatowen Wwarbon.

PrcyHok 2 — CMeHHas onopHasi nnacTuHa unv CMeHHas nogknagHas wanba. Tuns HHw HL

Tabnuuya 3 — PasHOTONWMHHOCTE Ah Ha OOHON U TOW Xe AeTanu
B munnmumeTpax

d 3—5 6—10 12—20 22—33 36

Ah 0,05 0,1 0,15 0,2 0,3

7.3 CMeHHbIe ranku gns UcnbiTaHuit 6o0NTOB, BUHTOB U LLNUNEK

Ans vcnbiTaHns 6onToB Knacca npovHocTM 10.9 1 HWKe cMeHHasi railka OoSkHa COOTBETCTBOBaTh
1ISO 4032 ununlISO 8673, knacca npouHoctn 10. ing ucnbitaHusa 60NTOB Kiacca npoYHOCTU 12.9 cMeHHas raiika
nomkHa cooteeTcTBOBaTL ISO 4033 nnun ISO 8674, knacca npodyHocTn 12.

CocTosiHne NOBEPXHOCTH:

a) yuctasn, 6e3 nokpbITUA, 06e3xXnpeHHas,

b) nokpbiTas ranbsaHu4eckum LuHkom A1J no 1ISO 4042:1999 n obesxunpeHa.

Ecnu nposepsiloT KopoTkue 60MTbl UMM BBUHYMBAEMbIE KOHLIbI LUMWIIEK, CMEHHYIO raiiky cregyeT 3amMe-
HATb Ha 610K C OTBEPCTUEM C BHYTpEHHe pe3bb0oi. [invHa BBUHYMBaHUS 0IPKHA COCTaBNATL He MeHee 0,8 d.

7.4 CMmeHHble 60NTLI UNTU CMEHHbIE BUHTBI ANA UCNLITaHUIA raek

[Ana ncnbliTaHnin raek NPUMeHAIT cMeHHble 6onThl no 1ISO 4014, ISO 4017, 1ISO 4762, ISO 8765,
ISO 15071 unn 1SO 15072. Knacc npovHOCTU A0OIDKEH COBMagaTth ¢ NpoBepsieMol raikoii. OgHako OH He MoXeT
6bITb HUXKe Knacca NpovHocTH 8.8. Pe3bba AorkHa ObiTb HakaTaHa.

CocTtosiH1e NoBEepPXHOCTU:

a) uncras, 6e3 NoKpbITUA, 06e3XnpeHHas;

b) nokpbiTas ranbsaHu4ecknum unHkom A1J no 1ISO 4042:1999 n obesxunpeHa.

B 3aBucMMOCTU OT TUNa NPOBEPAE MO ralikv BbICTyNaHue pe3bboBOoro KoHLa A0MKHO COCTaBNATL OT 2 A0
7 waros, Koraa raika pacnosioXkeHa Ha CMeHHOW ONMOPHOM NNACTUHEe UMM CMEHHOM NoaKNaaHon Wwanbe. lnuHa
pe3b6bl foMmKHa BbIThb Takol, YTOObI He MeHee [iBYX NOSHbLIX BUTKa pacnonaranuck B npegenax ANuHbl cTArMea-
eMblX fleTanen, korga ranka sataHyta. Ha cMeHHbIX 6onTax 4omkeH bbiTb NIockuii Topel, ¢ cpackoit. Ha peasbe
He [AOMKHO BbITb 3ayCeHUEB U 3arpA3HEeHNA, KOTOPbIe MOTTIN Obl MOBMUATL Ha MPOLIECC 3aTHKKN.

8 UcnbiTaHMe Npu cTaHAAPTHLIX YCINOBUSIX

[na paHHoro ncnelTaHUA cneayeT UCNOoNb30BaTb UCTILITATENBHBIA CTEHA U YCTPOUCTBO ANSA UCTIbITAHUINA
no 6.1 1 6.2 u cMeHHble AeTanu nNo pasgeny 7.

Mpwn apbuTpaxHbIX UCNIBITAHUAX A TaNW He crielyeT UCTIbITLIBATL B TeYeHue 24 4 nocne nokpbiTust. CMeH-
Hble AeTanu JoMKHblI UMETb KOMHATHYIO TemnepaTtypy.
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Ecnu He cornacoBaHo MHOe, TO CMeHHbIe AeTanu (CMeHHble BONThl, CMEHHbIE BUHTbI, CMEHHbIE ranku,
CMEHHbIE OMOPHbIE NNACTUHBI UM CMEHHbIE NoAKNaaHble Wabbl) MOryT GbITb NPUMEHEHbI TOSNbKO OAMH pas.
EcnvnpoBogsT UcnbiTaHWs C MOBTOPHbBIM NCMOMb30BaHUEM CMEHHO NNACTUHbI, UCXOOHOE COCTOSIHNE AOIKHO
6bITb 04HO3HAYHO UAEHTUULNPOBaAHO.

CMeHHbI BONT N CMeHHasi raka AoKHbI 6bITb 3aCTOMOPEHbI MPOTUB NPOKPYYMBaHUA Ha OAHON CTOPO-
He yCTPOWCTBA ANS UCTIBITaHWIA, a CMeHHas OnopHas niacTuHa 1 CMeHHas nogknagHas Wwanba Ha g4pyrom cTo-
poHe ycTpoicTBa ANA UcnblTaHus. cnbiTeiBaeMble AeTanu ycTaHaBNMBatoT B UCMbITaTeNbHbIA CTEHA, a ranky
U1 ronoBky 6onTa nocne 3Toro 3aTArMBarT, B 3aBUCUMOCTM OT TOTO, Kakas ieTanb MoXeT cBoOoAHO BpalLaTh-
Cs1, NPU NPUMOXKEHUU KPYTALLEro MOMEHTa 3aTAXKKM (CM. pUCYHOK 1).

YcnoBsusi UCMbITaHWUIA cneayeT onpeaensTb 0gHO3Ha4Ho (cM. pasgen 11), n ucnelTaHusa cneayeT nNposo-
ONTb PN 0JNHAKOBLIX MOCTOSIHHBIX YCoBUAX. Ecnin He cornacoBaHo MHOe, TO YNCN0 06OPOTOB MPU 3aTsXKe
pesb6bl 4OMKHO cocTasnATs oT 10 o 40 06/MuH A4nsA pe3bbbl oT M3 ao M16 M oT 5 40 15 06/MUH Anst pe3bbbl oT
M16 oo M39. CkopocTb BpaLLeHNsl 4OMMKHA BbITb NOCTOSIHHON.

9 UcnbiTaHMe NpU 0cOObIX yCNOBUAX

[na uenbiTaHUst UCNOMb3YHT UCTbITaTeNbHbIA CTEHA U YCTPONCTBO ANs ncnbiTaHnuin no 6.1 1 6.2. OgHako
CMeHHbI GONT, CMeHHan raika, CMeHHas OropHasa nnacTuHa UMM CMeHHas noAknagHas waiba, a Takke
CKOPOCTb 3aTAMMBaHNs COOTBETCTBYHOT 0COBLIM YCNOBUAM, COrNacoBaHHbIM MeXay napTHepamm rno JoroBopy.

Ecnu cMeHHble geTanun He COOTBETCTBYHOT TpeboBaHuaM 7.2, 7.3, 7.4, OHU AOMKHbI BbITb ONUCaHbl B
oT4YeTe Mo pesynbTaTtam UCNbITaHWUMA.

Ecnu HeoBxoamMmo UcnbiTbiBaTh KOMOMHUPOBAHHbLIE 6OMTLI UM KOMBUHUPOBAHHLIE rakn, TO NapTHepPHbI
no gorosopy 0653aHbl cornacoBaTh YCMOBUA UCMbITAHNSA, HaNpUMep, CTONOPSATCS MU Waikbbl BO BpeMsi UCMbI-
TaHWiA NPOTUB MPOKPYYNBAHNSA.

10 OueHkKa pe3ynbTaTOB UCNbITaAHMNA

10.1 OnpepeneHue K-paktopa K

K-thakTop onpeaensitoT U3 OTHOLUEHUS KPYTSALLEro MOMEHTa K YCUIUIO NpeaBapuUTenibHON 3aTsHKKU Mo
chopmyne:
K= T . 1)
Fd
Ecnu He cornacoBaHo MHoe, TO onpeaerieHne HyXXHO BLINOMHATL NP YCUNUKN NpeaBapuUTebHON 3aTsK-

Ku, coctaBnsiowwem 75 % npobHoi Harpysku (0,75 Fp) CMEHHOW UMW UCNbITyeMon aeTanu, npuyem AencTsu-
TeNbHbIM ABNAETCA MeHblLee 3Ha4YeHne.

10.2 OnpegeneHue obwero koadpuLueHTa TpeHUA |,

Ha ocHoBaHuu ypaBHeHus KennepmaHa v KnsitHa [1] Ans kpyTawero MoMeHTa 3aTsbkKu

roF 1P+1,154npthg2ubDo+dh | @
2 m- 11544y 4

2

obwnin koabbuumneHT TpeHns Mot ONPEAENAIOT N3 COOTHOLUEHMA MexXay KPyTALWUM MOMEHTOM U yCUITUEM
npeasapuUTesibHOM 3aTsKKU NO cneaywowemMy ypaBHeHUIO annpokcnMaumn:

T_P
F 2n
= , 3
Heot = 0 577d,, + 05D, ®)
npw 3ToM
D= Dot @

MpumMedaHune— Ownbka, KOTOpan BO3HMKAET BCNeACTBME 3TOW anmnpokcumauuu, coctaenser npubnuau-
TenbHO OT 1 % A0 2 %, UTo ABNAETCA AONYCTUMbIM AN AAHHOIO pacyeTa.
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Ecnun aomkHo npumeHATLes hakTudeckoe (MsmepeHHoe) sHaueHue D, 370 crieayeT cornacosaTb Mexay
CTOpOHaMu B JOrOBoOpeE.

MpumeHeHWe obLero koadpduLmeHTa TpeHUs ABNseTCA pauMoHasnbHbIM A NPoBeAeHNA CpaBHEHUs
MeXay pasnuyHbIMA YCOBUSIMU TpeHUsl BONTOBLIX COeAUHEHWA. Y paBHeHWe aAns obero kosdduumeHTta Tpe-
HUs1 6asupyeTcs Ha NPeANOoNoXeHUH, YTo K03 UUNEHT TpeHus B pe3bbe 1 koadhULMEeHT TPEeHUA Ha ONOPHON
MOBEPXHOCTU SABMAIOTCH OAMHAKOBLIMMU.

Ecnu He cornacoBaHo UHoe, To onpeaeneHne HyXXHO BbIMOSHATL NPY YCUNUK NpeaBapuTenbHON 3aTshk-
K1, cocTaBnsitoLleM 75 % ot npobHou Harpysku (0,75 Fp) CMEHHOW NN UCMBbITYeMon AeTann, npuyem e cTeu-
TenbHbIM SABMSIETCA MeHblUee 3HaueHne.

10.3 OnpeaeneHue koadduLUeHTa TpeHUA B pe3bbe L,

KOC—)Cb(i)I/ILLI/IEHT TpeHuna B peab6e onpeaendalT U3 COOTHOLLEeHUA Mexay KpyTalwmMm MOMEeHTOM U ycunnmem
npeaBapuUTeribHOMN 3aTsKKU No hopmyne:
Tn_ P
F 2=x (5

W = 0577d,"

Ecnu He cornacosaHo NHoe, TO onpeaesieHne HYXXHO BbIMOSHATL NPU YCUINUK NpeaABapuTesibHON 3aTax-
K1, cocTasnsowemM 75 % npobHoi Harpysku (0,75 Fp) CMEHHOW U1 UCNbITYeMOon AeTarnu, npuieM AencTsun-
TelbHbIM SABIAETCA MeHbLUEee 3HaYeHne.

MpwuMeyaHn e —KpyTawmint MOMEHT B pe3bbe AonyckaeTcs BblMMCNATL B COOTBETCTBUM C pOpMYnon, nucxoas
U3 N3MEPEHNS KPYTALLEro MOMEHTa 3aTsKKU U KPYTSILLLEr0 MOMEHTa Ha ONOPHOW NOBEPXHOCTU

T,=T-T,. (6)

10.4 OnpepeneHue ko3ddnuUeHTa TPeHUSI Ha ONOPHON NMOBEPXHOCTU FONOBKU GonTa, BUHTA
Unu rankm

KoathpuumeHT TpeHua Ha OI'IOpHOI;i NOBEPXHOCTU roJ1I0OBKN 6onTta unu raliku onpeagenaeTca U3 COOTHO-
LeHnAa Mexay KpyTawmm MOMeHTOM 1 ycunmem npeaBapuUTENibHOM 3aTSXKKU NO cnegyouwemMy ypaBHEeHU:

T M

o= 05D, xF’

npuv 3TOM AMA Kpyrrion no oopme ornopHOM MOBEPXHOCTH
Db = DO + dh'
2

Ecnun Heo6xoa1MMo NpuMeHsTh hakTuieckoe (UsMepeHHoe ) sHaueHue Dy, 3T0 0MKHO CornacoBbiBaTLCs
Mexay CTOpoHaMu B IOrOBOpe.

Ecnu He cornacoBaHo UHOE, TO onpeaeneHnue HYy)XXHO BLINONHATL MPU TakoM YCUINUU NpeaBapuTenbHON
3aTsKKM, KOTOPOE cocTaBnAeT 75 % oT Npo6Hoit Harpyski (0,75 F,) CMEHHOM UMM UCTILITYEMOI AeTanu, npudiem
AeNCTBUTENbHBIM SIBMISIETCSl MeHbLLEee 3HaYeHHe.

M pumeyaHn e — KpyTawmit MOMEHT Ha ONOPHON NOBEPXHOCTU FONOBKM 60I1Ta UNK rakn MOXXHO paccynTaTb No
COOTBETCTBYIOWEMY YPaBHEHUIO CXOAS U3 U3MEPEHUS KPYTALLErO MOMEHTA 3aTsKKM M KPYTALLEro MOMEHTA B pesbbe

T,= T-T,.
10.5 OnpepaeneHue ycunus npeaBapuTenbHON 3aTSHKKN Ha npeaerne TeKy4ecTu Fy
Yeunve npeaBapuUTenbHOM 3aTsKKM Ha npeaene TekyyecTu criedyeT onpeaensats U3 COOTHOLEHUS
MeXay yeunvem npeasaputenbHON 3aTsKKA U YrIioM NOBOPOTa Ui PABHOLLEHHOrO COOTHOLWEHNA. MMetoTca

HecKonbko cnoco6oB Ans onpefeneHnus ycunusl npeasapuTenbHON 3aTsKKU Ha Npeaene TekydecTu. Mpume-
HSIeMbIlA cnocob criegyeT cornacoBaTth Mexay napTHepaMu No 10roBopy.

10.6 OnpepgeneHne MOMeHTa NpeABapuUTeNbHOMN 3aTSXXKU Ha Npeaene TeKy4ecTu Ty

KpyTawmii MoMeHT Ha npefgerne TeKydyecTu crieqyeT onpefensiTb M3 COOTHOLIEHUS Mexay ycunnem
npeaBapuUTENbHONA 3aTSHKKA U YITIOM MOBOPOTa UMW COOTHOLLUEHUSI MeXAY KPYTALWM MOMEHTOM U YCUSIMEM
npeaBapuUTenbHOM 3aTskki. MMetoTcs Heckonbko cnocoboB Anis onpedeneHns MOMeHTa npeasapuTenbHon
3aTaKKA Ha npegene TekydecTu. MpumeHsiemMblid cnoco6 crieflyeT corflacoBaTe Mexay napTHepamu no
[OroBOPY.
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10.7 OnpeaeneHue ycunus paspbisa F,

Ycunue paspoia criefyet onpeaensitb UCXoAs U3 UsMepeHnUst MakCMMarbHOro yeunua npeasapuresisb-
HOW 3aTSHKKW, KOTOPOE JOCTUraeTCs Npu UcnbiTaHuW. UcnbiTaHue criedyeT NpoBoAUTb A0 NOABNEHWUS paspbiBa
KpenexxHOro usaenus ¢ pesbooi.

WcnbiTaHWe A0SDKHO GbiTb MpekpalleHo cpasy nochne NpeBbileHUs MakcumaribHOro yeunua npeasapu-
TenNbHOMN 3aTSHKKK, YTOGbI He BOSHUKASO 3aTPYAHEHW NpU yaane AW KpenexHoro usaenua ua npucnocobneHms
nocne ucnbiTaHus.

10.8 OnpepeneHue KpyTALEro MOMEHTa Npu paspbiBe T

prTﬂLLWIVI MOMEHT Npu paspbiBe crnegyet onpeaendatb U3 UsMepeHusa MakKCcumanbHOro KpyrtAawlero
MOMEHTa Npu paspbiBe, KOTOpoe AOCTUraeTcst Npy ucnbiTaHui. UcnbitaHue cneanyet NnpoBoanTb A0 paspbiBa
KpenexHoro nsgenua ¢ pe3bboi. NcnbiTaHne OOmMKHO BbITh NpekpaleHo Cpasy nocne npesbllWeHUA MakCu-
ManbHOro KpyTtdawero MoOMeHTa npu paspbise, YTO6bl HE BO3HUKASIO 33pr,CI,HeHVII7I npu yganeHun KpenexxHoro
nsgenuna ns I'IpI/ICI'IOCO6J'IeH ud nocne ncnbiTaHus.

11 OTyeT no pesynbTaTtamM UCNbITAHUX

11.1 OOCwWue cBegeHUA

Ecnu B oT4eTe NPMBOAAT AaHHbLIE O 3aTsHKKe, YCIOBUS UCTILITaHWIA AOSHKHBI GbITb NOMHOCTLIO onpeaene-
Hbl. OTYeT No pesynbTaTam UCTIbITAHUA 4OMMKEeH CoaepXaTb crneaytoLLyto UHopMaLmio, Npu4eM OTKNOHEeHUS
OT Al@HHOro CTaHAapTa A0KHbI BbiTh 3apaHee TOUYHO yKasaHbl.

11.2 OnucaHue NpoBepsAeMbIX KpeneXHbIX usgenumn

11.2.1 BONTbl, BUHTHI U LLUMUITbKA

Obs3aTenbHas uHopmauus:

a) obosHauyeHue cTaHAapTa AN cTaHAapTHBIX KpeneXXHbIX N3aenui;
b) paccuntaHHoe sHaueHue Dy;

C) BWA, Knacc NPoYHOCTU, pe3bba, AnuHa 6onTa Anst HecTaHAAPTHLIX KPEeNEeXHbIX U3aennui;
d) noKpbITUE MOBEPXHOCTH;

e) cmaska;

f) cnocob nsrotosneHus pessLobl.

WHdbopmaLus, ykasbiBaemas npm Heo6xoaMmMocTu:

g) bakTudeckoe sHayeHne MexaHUYeCKMX CBONCTB (MPOYHOCTL Ha pacTsbkeHUe UKW TBepaoCTb);
h) LWepoxoBaToOCTb NOBEPXHOCTEN;

i) cnocob M3roToBMEHWUs KPENEeXHOro N3aenus;

j) Apyras uHdpopmaLms.

11.2.2 Taiku

O6szaTensHas MHdopMauus:

a) o6o3HaveHWe cTaHAapTa ANs CTaHAaPTHbIX KPeneXHbIX N3aenuia;
b) paccuutaHHoe 3HaueHue Dy;

C) BMA, Knacc NPOYHOCTU, pe3bba, BbicoTa raku Ans HeCTaHOAP THBIX KPpENeXHbIX U3genui;
d) roKpbITUE MOBEPXHOCTH;

e) cmaska;

f) cnocob nsroToBneHUs pessLobl.

UHdbopmaLums, ykasbiBaemasi npu HeobxoANMOCTU:

g) bakTudeckoe sHadYeHue TBepaoCTy;

h) LepoxoBaTOCTL NOBEPXHOCTEN;

i) cnocob M3roTOBNEHMWS KPenexXHOro n3nenus;

j) Apyrasi UHopmMauus.

11.2.3 MogknagHble Wanbbl

O6s3aTenbHas MHdopMauna:

a) obo3HayeHWe cTaHAapTa ANs CTaHA4apTHbIX Waib;

b) pa3smepbl M 4ONYCKN ANA HeCTaHAAPTHLIX NOAKNAAHBIX AeTanew;
C) COCTOSIHUE NOBEPXHOCTMU;

d) cakTudeckoe sHauYeHne TBepaoCTy.

MHdbopmaums, ykasbiBaemas npun HeobxoanmocTu:

€) LepoxoBaToCTb MOBEPXHOCTEN;

f) cnocob nsroToBneHus;

g) Apyras uHdopmaums.
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11.3 OnucaHue cMeHHbIX aeTanen

11.3.1 CmeHHble 6onThl

Jln6o

- OnucaHune cMeHHoro 6onTa UM BUHTa no 7.4, unn

- onuncaHue Ans UcnbiTaHusa npu ocobbix ycnoeuax no 11.2.1.
11.3.2 CMeHHble raiku

Jln6o

- OnncaHune cMeHHo raku no 7.3, nnu

- onucaHune Ans UcnelTaHUA Nprn 0cobbIX YCroBUSX, onucaHune no 11.2.2.
11.3.3 CmeHHble nogknagHble getanu

Nuéo

- onuncaHne cMeHHOM NnoaknagHon aeTanu no 7.2 unu

- onucaHune A UCnbITaHus npy ocodbix ycnosuax no 11.2.3.
11.4 UcnbiTaTenbHas MallnHa

Hy»Ho npuBecTy criegytoLlyto MHbopMaLMio:

a) Npou3BOAUTENbHOCTb;

b) TvnnobnacTb UsMepeHnin nsMepuUTENbHBLIX YCTPOUCTB;
C) 4ucro o6opoTOB NPU 3aTSKKE;

d) npuBoA (py4HOM NN MEXAHU3NPOBAHHbBIN).

11.5 Mpucnoco6neHue AnNA UcnbITaHUN

HyxHo npuBsecTy crneytoLlyto MHbopMaLmio:

a) AnvHa cTarveaemblx agetanei L ;

b) AnvHa nonHo pessbbl Mexay ONopPHBEIMU NOBEPXHOCTAMM L;
c) sakpyuuaemasi getanb (OONT, BUHT UMK raiika).

11.6 YcnoBus okpyxarwlLiuen cpeabl

HyxHo npuBecTu cnegytoLuyto UHpopmaumio:

a) TemnepaTypa;

b) BraxHocTb BO3ayXa.

11.7 Oco6ble ycnoBus

CornacoBbiBaloT MeXy CTOpOHaMM Mo A0roBOpY.
11.8 Pe3ynbTaTbl UCNLITAHUNA

11.8.1 N3mepeHHble 3HaYeHUs

HyxHo npuBecTu cnefyioLLyto MHopMauuio:

a) KonuuecTBo npob;

b) snaueHue D,, ecnn oHo He paccuutaHo no 10.2 unn 10.4;

C) KPYTSALUMIA MOMEHT MpU YCTAHOBMNEHHOM YCUMUW CKaTUst WM MNP YCTaHOBFEHHOM KpyTsLem
MOMeEHTE;

d) yron nosopoTta (ecnu TpebyeTcs).

11.8.2 OnpepeneHHble BeNUUMHbI (Mpyu Heob6XxoaMMOCTH)

HyxHO npuBecTu cneaytoLuyo uHopmauumio:

a) K-cpakrop;

b) oTHoleHWe KpyTALLMIA MOMEHT/ycunue npeasapuTensHOn 3aTskku T/F unu FIT:

c) obwuin koapbpuumMeHT TpeHna . ;

d) koadduumeHT TpeHus B pesbbe

€) KoathhULIMEHT TPEHUSA Ha ONOPHOM NOBEPXHOCTMN raikv UNK ronoBku GonTa .

11.8.3 [Opyrue pesynbTaTbl

HyxHo npuBecTun cnepyoLLyo UHopMauuio:

a) pesynbTaThbl, KOTOPbIE BbIN CornacoBaHbl MeXay CTOPOHaMU No A0TOBOpY;

b) apyrve HabmoaeHus.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUN CChINTOYHbIX MeXxAayHapogHbIX CTaHOapPTOB
MeXrocygapctBeHHbIM CTaHOapTam

Tabnwuuya JA.1— CBeaeHVsi 0 COOTBETCTBMU CCbINOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB CChINIOYHbLIM MEXIocyaapcT-
BEHHbLIM CTaHAapTam

0603HaYeHne CCbINOYHOro CreneHb
0603HavYeHre U HaMMEeHOBaHWEe MEXTrocyapCTBEHHOro cTaHaapTa

MEXOyHApOOHOro cTaHaapra |  COOTBETCTBUA

ISO 68-1 MOD FOCT 9150-2002 (MCO 68-1—98) «OCHOBHbIE HOPMbI B3aVMO3aMeHsie-
mocTu. Peabba meTpuueckas. Mpodunb»

ISO 273:1979 NEQ FOCT 11284—75 «OTBepCcTVA CKBO3HbIE MNOA KPEnexHble usgenus.
Pasmepbi»

1ISO 898-1 IDT [OCT ISO 898-1—2014 «MexaHudeckne CBONCTBA KPEMEXHbIX U3eNUn
M3 YrnepoavcTbiX U NerMpoBaHHbIX ctanen. Yacte 1. bonTel, BUHTBI 1
WMNUMNBKWM YCTAHOBMEHHbIX KIACCOB MPOYHOCTU C KPYMHbIM W MENKUM
lwarom pe3bbbi»

ISO 898-2 IDT FOCT ISO 898-2—2015 «MexaHnyeckne CBONCTBA KPENeXHbIX N3aenvn
M3 YyrmepoaucTbiX U NermpoBaHHbIX ctanen. Yacte 2. avikn ycTaHOBMEH-
HbIX KITACCOB MPOYHOCTU C KPYMNHbIM U MEMNKUM LLArom pe3bbbi»

ISO 4014 — * 1

ISO 4017 — * 2

1ISO 4032 IDT FOCT ISO 4032—2014 «[akikn wecTturpaHHble HopmaribHble (Tun 1).
Knaccel TouHocT A m By

ISO 4033 IDT FOCT ISO 4033—2014 «[aviku WwecTurpaHHble Boicokme (Tun 2). Knaccol
TouHocTn A m By

1ISO 4042:1999 IDT [OCT ISO 4042—2015 «M3genus KpenexHble. INeKTponmMTuyYeckue no-
KpbITHS»

I1ISO 4759-3:2000 IDT FOCT ISO 4759-3—2015 «U3genusa kpenexdble. Honyckn. Yacte 3.
Lan6el nnockue ans 6onToB, BUHTOB U raek»

ISO 4762 — 9

ISO 6892 — 4

ISO 7093-1 NEQ FOCT 18123—82 «llanbbl. O6wpe TexHn4eckme ycrnosms (B HacTu BUH-
TOB C KPYMHbBIM LIAroM)»°

ISO 8673 IDT FOCT ISO 8673—2014 «[lalikv lwecTUrpaHHble HopmaribHble (Tun 1)
C MEIKMM warom peabbbl. Knaccol TouHocti A m B»

ISO 8674 IDT FOCT ISO 8674—2014 Taikun WecTUrpaHHble BbICOKME (TWUM 2) C MENKUM
warom pe3bbbl. Knaccel TouHocTn A B

ISO 8765 IDT FOCT ISO 8675—2014 Taikn wecTurpaHHble HU3kne ¢ cpackon (Tvn 0)
C MeInKuM warom peabbbl. Knaccel TouHoctn A u B

ISO 15071 IDT FOCT ISO 15071—2014 BbonTbl € WeCTUrpaHHON YMEHbLLIEHHON roNoB-
Kom ¢ conaHuem. Knacc touHoctn A

ISO 15072 — * 8

Y Ha Tepputopum Poccunckon ®egepaumm gencteyet [OCT P UCO 4014—2013.
2) Ha TeppuTopun Poccouiickoii deaepauun geiicteyeTt FTOCT P UCO 4017—2013.
3) Ha TeppuTopun Poccouiickoii deaepaumn geiicteyeT FTOCT P UCO 4762—2012.
4) Ha Tepputopun Pocewiickon ®eaepauum aelicteyet TOCT P MCO 10113-2014.
5) TOCT ISO 7093-1 B npouecce pa3paboTku.

6) Ha TeppuTopun Poccuiickon depepauum aencteyet TOCT P MCO 15072—2013.
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OkonyaHue mabnuupi [JA. 1
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OB603Ha4YeHUE CCbINOYHOTO
MeXAyHapoaHOro craHaapTa

CrteneHb
COOTBETCTBUSA

OB603HaYEHNE U HAMMEHOBAHWUE MEXTOCYapCTBEHHOMO CTaHaapTa

* COOTBETCTBYOLNI MEXIOCYyAapCTBEHHbIM CTaHApT OTCyTCTBYeT. [10 ero yTBepxaeHnsi pekoMmeHayeTcst UCnonb-
30BaTh NepPeBO Ha PyCCKUI A3bIK AaHHOMO MexXA4yHapogHOoro cTaHgapTa. MNepeeoa A4aHHOMO MexXayHapogHOro cTaHgap-
Ta HaxoguTcs B PedepanbHOM MHPOPMaLMOHHOM hoHAE TEXHUYECKUX PernaMeHToB U CTaHdapToB.

MpwmedaHune— B HacToAwel Tabnuue NCnonb3oBaHbl Crieayiowne YCroBHble 0603HauYeHUsl CTENEHN COOT-

BETCTBUA CTaHOAPTOB:

- IDT — ngeHTuuHble CTaHaapThbI;

- MOD — mogudunumpoBaHHble CTaHaapThbl;
- NEQ — He3kBMBaneHTHble CTaHAAPThI.
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