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Mpeaucnosue

Lienu, OCHOBHbIE MPUHLMMNBI 1 OCHOBHON NOPSAOK NPOBEAEHMA paboT Mo MEXToCyAapCTBEHHON CTaHAap-
Tusayum ycraHoBnenbl FTOCT 1.0-92 «MexrocynapcTtBeHHasa cucrema craHgaptusauuu. OCHOBHbIE NMOSNOXe-
Husi» u FOCT 1.2—2009 «MexrocyaapcTBeHHasa cucrema craHgaptusauun. CtaHaapTbl MEXIoCyapCTBEHHbIE,
npaBuna U pekOMeHAaLUumn No MEXToCyAapCTBEHHONW cTaHaapTu3auuu. Npasuna pa3paboTku, NPUHATUA, NPU-
MEeHEeHUs1, OOHOBIEHMS U OTMEHbI»

CBeaeHus o cTaHpapre

1 NOArOTOBIEH deaepanbHbIiM rOCYyAaPCTBEHHbLIM YHUTaAPHbLIM NpeanpustuemM «LieHTpanbHbIn opae-
Ha TpyaoBoro KpacHoro 3HameHW Hay4HO-UCCneaoBaTeNbCKMii aBTOMOOUNbHBIA U aBTOMOTOPHBIA UHCTUTYT
«HAMW» (@'Y «HAMW>») Ha ocHOBE COBCTBEHHOIO ayTEHTUYHOIO NepeBoa Ha PYCCKMIA A3bIK AHITIONA3bIYHON
BEPCUM CTaHAapTa, yKa3aHHOTO B NyHKTe 5

2 BHECEH ®epaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuio U metporiormu (PoccraHaapr)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAApTU3aLMK, METPONOrMn U ceptudukaummn (npo-
TOKOM 0T 29 ceHTabpsa 2015 r. Ne 80-M)

3a npuHATHUE NPOronocoBanu:

KpaTkoe HauMeHoBaHWe CTpaHbl Koa cTpaHb! CokpalljeHHoe HauMeHOBaHWe HaLMoHarnbHoro opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTUsaLmm

AsepbaiigxaH AZ AscraHpapTt

ApmeHusa AM MuHakoHOMUMKKM Pecnybnuku ApmeHus

Benapycb BY locctangapt Pecnybnuku Benapycb

Mpyaus GE [pyscraHaapt

KasaxcTaH Kz loccranaapT Pecnybnukn KasaxcraH

Kupruaums KG Kblpreiscrangapt

MonpoBa MD Monpgosa-CtaHgapt

Poccus RU PoccraHaapt

TapgxmkucTaH TJ TagXukcTaHgapT

TypKMeHuCTaH ™ Imasroccnyx6a « TypKkMeHcTaHAapTnapb!»

Y3bekucTaH uz YacTaHaapT

YkpauHa UA MUWH3KOHOMPa3BUTUA YKpauHsbl

4 Mpukasom PepepanbHOro areHTCTBa NO TEXHWMYECKOMY PErynumpoBaHUIO U MeTponorun ot 25 mas
2016 r. Ne 399-cT MexrocygapctBeHHbIin ctaHgapt FOCT ISO 2320—2015 BBeaeH B AelCTBUE B KAYECTBE Ha-
ynoHanbHoro craHgapta Poccuiickon degepaunm ¢ 1 aueapsa 2018 1.

5 Hacrosilmii cTaHaapT MAEHTUMEH MexayHapoaHomy craHgapty I1SO 2320:2008 «laviku cranbHble
camocrtonopswmecs. MexaHnyeckue u 3KChnyaTaumMoHHble cBoncTBa» («Prevailing torque type steel nuts —
Mechanical and performance properties», IDT).

MexxayHapoaHblii cTaHaapT paspaboTtaH nogkomuteTom ISO/TC 2/SC 1 «MexaHuyeckue CBOKCTBA Kpe-
NEXHbIX U3AEeNnin» TeEXHUYECKoro komuteta no craHgaptusauyum ISO/TC 2 «KpenexHble usgenus» MexayHa-
poAaHou opraHnsauum no ctaHaaptusauyum (ISO).

[NepeBoA C aHMMUIACKOro A3bika (en).

OdomupmanbHbie 9K3EMNIAPLI MEXAYHAPOAHOrO CTaHaapTa, Ha OCHOBE KOTOPOro MOArOTOBMEH HACTOS-
LLMI MEXroCyAapCTBEHHbIN CTaH4apT, U MEXAYHapOoAHbIX CTaHAAPTOB, HA KOTOPbIE AaHbl CCbINKW, MMEIOTCA B
depepanbHOM areHTCTBE N0 TEXHUYECKOMY PEryfMpoBaHUI0 U METPOSOTUM.

Mpu NpUMEHEHUN HACTOSILLErO CTaHAAPTa PEKOMEHAYETCS UCMONb30BaTb BMECTO CCbINIOYHBIX MEXAYHA-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLLIME UM MEXTOCYIaPCTBEHHBIE CTAHAAPTLI, CBEEHNA 0 KOTOPbIX NpuBeae-
Hbl B AONONHUTENBEHOM NpuNoXxeHun JA.

CreneHb COOTBETCTBUA — UAeHTUYHan (IDT)

6 BBEOEH BMNEPBbIE
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UHbopmayusa 06 usaMeHeHUsIX K HacmosauweMmy cmaHdapmy nybnukyemcs e exea00HOM UHgopmayu-
OHHOM ykasamerne «HayuoHarnbHbie cmaH0apmbi» N0 COCMOSAHUK Ha 1 aHeapsa mekyuweeo 2o0a, a mekem
UBMEHEHUU U rnornpasok — 8 eXeMeCsYHOM UHOPMaUUOHHOM yKadamere «HauuoHarnbHble crmaH0apmbiy.
B cniyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosweeo cmandapma coomsememsyiowiee ysedomiie-
Hue 6ydem onybnuKkoeaHo 8 eXeMeCaYHOM UHGOPMaUUOHHOM yKkaszamerne «HayuoHasibHble cmaHdapmeiy.
Coomsemcmsyrowas uHgpopmayus, yeedomreHue U meKkcmbl pa3Mmewaromecs makxe 6 UHphopMayuoHHOU
cucmeme obuiez0 nonb308aHus1 — Ha oguuyuansHoM calime ®edepanbHo20 azeHmMcemea o MexXHU4YeCKoMy
peaynuposaHuio U Memposioeuu 8 cemu limepHem

© CtangaptuHdgopm, 2016

B Poccuiickon degepaumm HaCTOALWMIA CTAaHAAPT HE MOXET OblTb MONMHOCTBLIO UMK YaCTUYHO BOCNPOU3-
BEAEH, TUPAXXMPOBAH U PACcNpOCTPaHEH B KaYeCcTBe ouLMansHOro n3ganua 6es3 paspewenus degepanbHoOro
areHTCTBAa MO TEXHUYECKOMY PEryNIMPOBaHMIO U METPOSIOTUU
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M E XTIFoOCcYyY aAdAPCTUBETUHHUBGB 1 C TAHAAPT

[Faiku cTanbHbIe CAaMOCTONOPSALMECSH

MEXAHWUYECKWE N SKCMTYATALIMOHHBIE CBOUCTBA

Prevailing torque type steel nuts.
Mechanical and performance properties

Darta BBegeHnsa — 2018—01—01

1 O6bnacTtb NpUMeHeHus

HacTtoswun ctaHaapT yCTaHaBNMBaeT MEXaHUYeCKME M JKCMyaTaluMOHHbIE CBOWCTBA CaMOCTO-
NOPSALLMXCA raek Nnpu UCNbITAHMAX B AManasoHe TeMmnepaTtyp okpyxatouwen cpeabl oT 10 °C go 35 °C,
BKIOYas OTAENbHOE NCMbITAHWE MO ONPeAeneHnto CTONOPSALLMX CBOWCTB (9KCNNyaTaLUUOHHbIX CBOWCTB) U/
UM CBOMCTB CTOMOPALLEr0O MOMEHTA U YCUIUA NPeABapUTENbHON 3aTAXKN.

HacTtoswmii cTaHgapT pacnpocTpaHsaeTCs Ha caMOoCTOMNopsALMEeca ranku LenbHoOMeTannuyeckue u
CaMOCTOMOpALMNECS Frankn ¢ HeMeTannM4eCcKon BCTaBKOW:

a) C TpeyronbHou pe3bbon no ISO 68-1;

b) ¢ komBuHauuamu guameTpoB u waroe no 1ISO 261 u I1ISO 262;

C) CKpynHbIM Warom pe3bbbl oT M3 g0 M39 1 mexaHnyeckumm ceoicTeamm no ISO 898-2;

d) ¢ menkum warom pesbbbl 0T M8x1 g0 M39x3 u mexaHuyeckumu csoncteamm no ISO 898-2;

€) B auanasoHe temnepartyp oT MuHyc 50 °C go nnioc 150 °C ansg uenbHOMEeTanM4eCckux raek.

MpumedaHne 1 — Cm. pasgen7 absay3;
f) B ananasoHe Temnepartyp ot MuHyc 50 °C go nnioc 120 °C ansa raek ¢ HEMeTannMYeckon BCTaBKOW.

MpumedaHune 2 — CM. pasgen 7 absal 4.
2 HopmaTtuBHbIe CCbIIKU

Ona npuMeHeHnsa HacToALLEero craHaapra HeobxoauMbl creaylowme CCbinoYHble AOKYMEHThI. Ons aAa-
TUPOBAHHbIX CCbINOK NPUMEHSAIOT TOSNIbKO YKa3aHHOE M34aHue CCbIIOYHOr0 AOKYMEHTA, ANA HeAaTUPOBaHHbIX
CCbISI0K MPUMEHSAIOT NOCNeAHee N3aaHne CCbINIOYHOTO AOKYMEHTA (BKMIOYan BCe USMEHEHUS).

ISO 273:1979 Fasteners — Clearance holes for bolts and screws (M3genus kpenexHoie — OTBEp-
CTUA ¢ 3a30pom Ana 6ONTOB 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 (Mexanuyeckue csoicrea kpe-
NEXHbIX U3AENUi U3 YrnepoaucTbIX U NErMpoBaHHbIX ctanein — Yactb 1. BOnTbl, BUHTBI U LUNWUALKU YCTAHOB-
NIEHHBIX KNACCOB NPOYHOCTU — KpPynHbIN U MENKui war pe3uobl)

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 (MexaHnyeckue cBolCTBa KpenexHbIX U3aenui
U3 yrnepoaucTbiX U NErMpoBaHHbIX cTanen. Yacto 2. Mnku yCTaHOBMEHHbIX KNAcCoB NPOYHOCTU — KpynHbIi 1
MENKWI war pe3bobi)

ISO 898-6" Mechanical properties of fasteners — Part 6: Nuts with specified proof load values — Fine pitch
thread (MexaHu4yeckne CBOMCTBA KpenexHbixX usaenun — Yacrtob 6. Maiku ¢ yctaHOBNEHHbIMU 3HAYEHUAMU KOH-
TPONbHOW Harpy3ku — Menkuii war pe3bObl)

" CrangapT 3ameHeH Ha ISO 898-2:2012. OgHako ANA 0AHO3Ha4YHOro cobniofeHns TpeboBaHUA HACcTOALLEro cTaH-
AapTa, BbipaXXeHHOro B AaTUPOBaHHON CCbINKe, PeKOMEHAYETCA UCMONb30BaTh TOMBKO yKazaHHOE B 3TO CChINKe usfaHue.

N3naHune ocpmumansHoe
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ISO 965-2 ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general
purpose external and internal screw threads — Medium quality (Pe3b6bl meTpuyeckue ISO obLyero HasHave-
Hust — [onyckn — YacTb 2. MpegensHble pasmepbl AN HAPYXKHON U BHYTPEHHEN pe3bl 00LEero HazHaueHus.
CpeaHuin Knacc TOYHOCTH)

ISO 16047 Fasteners — Torque/clamp force testing (U3aenus kpenexHole — AcCnbITaHUa KpyTALLEro Mo-
MEHTa U YCUNna NpeaBapuTENbHON 3aTAXKKM)

3 TepmuHbI 1 onpegeneHus

B HacTosiLem cTangapTe npumMeHeHbl TepMuHbl NO 1ISO 16047, a Takke cneayoLlme TEPMUHbI C COOTBET-
CTBYIOLLIMMU OnpeaeneHnsaIMu:

3.1 raiika camocTonopsiwasnca (prevailing torque type nuf): Maiika, kotopas He mMoxeT cBOOOAHO Bpa-
LLIATLCSA NO CONPSXEHHON pe3b0e BBUAY HAanMuns B HEN 9NEMEHTa, CO3aloLLero CTONoPALLMIA MOMEHT, U KOTO-
pas obecneuynBaeT CONPOTUBIEHUE BPALLEHUIO, HE 3aBUCALLEE OT YCUIIUA 3aTSDKKM.

3.2 cTonopsAwWwmnit MOMEHT raikum (prevailing torque developed by the nut): Kpytawmin momeHT, HeobGxoau-
MbIVi 4119 BPaLLEHWUS rainku No Hapy>kHON pe3bbe CONPsXXEHHON AeTanu npu OTCYTCTBMM OCEBOW Harpy3ku.

3.3 cTonopAwMn MOMEHT Npu 3akpyumBaHuu (prevailing-on torque): KpyTALumn MOMEHT A4 BpaLleHus
ravikum no Hapy>xHon pesbbe ConpspKeHHON AeTanu, M3MEPEHHbIN B NPOLIECCE 3aKpy4yMBaHUA ranku npu oTCyT-
CTBUN YCUINUA 3aTAXKKN.

3.4 cTonopswmnii MOMEHT Npu OTKpyuuBaHum (prevailing-off torque): KpyTawumiti MOMEHT Ansa BpaLLeHus
ranku no Hapy>xHoi pe3bbe ConpsKEHHON aeTanu Ha 360° Nocne CHATUS yCUnuA NpeaBapuUTEnbHOM 3aTSKKU.

3.5 raiika camocTonopswasnca uenbHoMmeTannuMueckasn (prevailing torque all metal type nut): lanka,
UMeEIoLLas LIeNbHYIO U COCTaBHYIO METANNUYECKYIO KOHCTPYKLUIO, Y KOTOPOI XapakTepUCTUKKU CTONOPSILLIEr0 MO-
MEHTa 3aBUCAT OT KOHTPONMpyeMoii fecpopmaumnn pesbObl /MU OCHOBAHWA rainkn UM MeTanM4eckon BCTaB-
Ku (MeTannM4yeckux BCTaBoKk).

3.6 rarika camocTonopsiasacs ¢ HeMeTannuyeckon BcTaBkomn (prevailing torque non-metallic insert
type nut): Maika, nMetoLwas COCTaBHYIO KOHCTPYKLIMIO, B KOTOPOW XapaKTEPUCTUKM CTONOPALLEr0O MOMEHTA 3a-
BUCAT OT 3ahMKCUPOBAHHON B ralke BCTaBKM (BCTABOK) U3 HEMETANNMYECKoro marepumana.

3.7 Touka nocaakwm (seating point): Touka, B KOTOPOI NP 3aTSHKKE NOSIBASAETCA yCUnue npeaBapuTesibHONn
3aTSHKKM.

4 Ob0o3HauyeHuA

B HacTosiLeM cTaHgapTe npuMeHeHbl 0603HaveHust no ISO 16047, a Taoke cneayiome 0603HaYEHUs:

d  — HOMWHanbHbIA AUamMeTp;

d, — AvameTp OTBEPCTUS B NPUCTIOCOONEHNY;

Fp — npoGHas Harpyska;

Fgg — HWKHEe npeferbHoe 3HaueHue Harpysku Ans onpeaenequsi obuiero koadduumenTa TpeHus
npu 65 % ot Fp;

Fo5 — BEpXHEee NpedenbHOe 3HAYeHWe Harpysku Ans onpejeneHust oGLero koatduUMeHTa TpeHust
npu 75 % ot Fp;

Fgg — WCnbITaTenbHOE ycunue 3axuma (ycunue, npu KOTOPOM 3aKaHYMBAIOT MPOLIECC 3ATSDKKM) Npu
80 % ot Fp,;

P — war pe3bbbl;

Tz, — CTOMOPALUNI MOMEHT Npu 3akpyunBaHumn, H-m;

Tey — CTOMOPSALUNI MOMEHT Npu OTKPYUMBaHUM, H-M;

Tgs — HWXKHEe NpeaenbHOe 3HaYeHMe KPYTALLETo MOMEHTa s onpeaeneHus obLero koadduumeHTa
TPEHUs Npu Fgg;

T;5 — BEpXHEee NpeaenbHoe 3HAaYeHUe KPYTALLETo MOMEHTA ANs onpejeneHus obuiero koadduumen-
Ta TPEHUA npu Fog,

Tag — KPYTALUMIA MOMEHT NPW UCMILITAHWK, COOTBETCTBYIOLMIA 80 % npobHoii Harpy3ku, H-m (tabmmup
1—8);

Hiot — OBLLMIA KOS DULMEHT TPEHUS.
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5 Pe3bba

Pe3bba camoCcTonopsiluuxcs raek AormkHa cooTBeTcTBOBaTh ISO 965-2, 32 UCKMIOYEHNEM y4acTka
CTOMOPSALLEro anemeHTa:

a) AnA CamMOCTOMOPSALLUMXCA Fraek C HEMETanNMYeckoli BCTAaBKON NPOXOAHOW kanubp AormkeH CcBOOOAHO
3aBMHYMBATLCA (OT PYKU) 1O COMPUKOCHOBEHUS CO CTOMOPSILLIMM SNEMEHTOM,;

b) AnA camocTonoPALWMXCA LenbHOMETaNNUYECKUX raek NPOX0AHOM kanu6p aomkeH CBOOOAHO 3aBUHUK-
BaTbCA (OT PyKW) HE MEHEE YeM Ha OAWH Luar.

6 Cmaska

Mo ycmMOTpeHuo u3rotoButensi Ans cobniogeHns akcnnyaTauuoHHbIX TpeboBaHuit NPOU3BOACTBEHHON
napTuu NPMMEHSIIOT CMAa3Ky.

7 MexaHn4eckne CBOMCTBA CaMOCTOMNOPSILNXCA raek

MexaHun4yeckne CBOMCTBA CAMOCTONOPSALLUXCH raek A0MMKHbI COOTBETCTBOBATL 1SO 898-2.

Ana ucneitaHna npoBHON Harpy3koi crneayeT NPUMEHATbL METOAbI UCNLITAHUI, YCTAHOBMEHHbIE B 9.2.

Yto0bI caenatb BLIGOP NO NPUMEHEHUIO CAMOCTOMNOPSALLMXCS LieNbHOMETaNAUYECKMX Fraek Npyu Temnepa-
Type, BbIXOAsLLUeN 3a npeaensl AnanasoHa ot MuHyc 50 °C go nmoc 150 °C, notpebuTtent 4OMMKEH KOHCYNLTU-
pPOBAaTLCA C OMbITHLIM CMELMUANMCTOM MO MaTepuanam KpenexHbix U3aenui.

Mpu NpuMEHeHMn camoCTONOPSILMXCA Fraek C HEMeTanIMYeCcKoil BCTaBKOM 3a Nnpeaenamu auanaso-
Ha Temnepatyp oT MMHYC 50 °C go nntoc 120 °C unu 6nmM3Kko k npeaenbHbIM TEMNEPATYPaM MOXET YMEHb-
LWAaTLCA CTONOPALLUIA MOMEHT U MOXET NOTPEOOBATLCA UCNONb30BAHUE HEMETANNUYECKMX MATEPUATIOB,
OTBEYalLLUX COOTBETCTBYIOLWUM TpeboBaHuaM. UToObI caenaTe BbIGOP N0 NPUMEHEHUIO CAMOCTONOPSILLIMX-
CA raek ¢ HemeTannu4yeckon BCTaBKOW Mpu TemnepaTtype, BbIXOASLLENR 3a npeaenbl guana3oHa OT MUHYC
50 °C go nntoc 120 °C, noTpebutenu AoMmKHbI KOHCYNBTMPOBATbLCS C OMbITHLIM CNELUanUCToOM No MaTepuanam
KpeneXHbIX U3Aennii.

8 3kcnnyaTtauuoHHble TpeboBaHUS K CTONOPSAL MM CBOMCTBaM

CronopALwmii MOMEHT NPKW 3aKpyYnBaHUKU HE AOMKEH MPEBbLILWATL 3HAYEHUS, NPUBEAEHHbIE B Tabnu-
yax 1—8, ana NpUMeHseMoi ramku.

CronopALMin MOMEHT NPKU OTKPYYUBAHUKM AOIDKEH MPEBLILIATE 3HAYEHUS, NPUBEAEHHbIE B Tabnuuax
1—8, ANsA npUMeHAeMON ranku.

[nsA KOHTPONA NOCTaBKM NPU NPUEMKE NPOBOAAT UCMbITAHME NPU NEPBOM 3aKpy4UBaAHUU/OTKPYUUBa-
HUK, €CNU HET MHOTO COrMaLleHus.

Mpu nepBoOHa4YanbLHOM KOHTPOSE U B CMOPHOM Criyyae crnefyeT Take NpoBOAUTb UCTbITAHUE NpPK
NSATU OTKPYYMBAHUAX, ECNIN HET MHOTO COrMaLUEeHUS.

XapaKkTepucTuKu CTONOPALLEro MOMEHTA YMEHbLLAKTCSA, Kak (DYHKLMSA OT Yucna noBTOPHbIX UCNONb-
30BaHMWI; NPU KAXA0M MOBTOPHOM UCMOMb3OBAHMM rarkn NOTpebuTenb AOMKEH YYUTLIBATE YMEHbLUEHNE
XapakTepuUCTUK CTONOPALLEro MOMEHTA.

Mo TpeboBaHMIO 3akasynMka MOryT MPOBOAUTLCHA UCMbITAHUSA HA TeMNepaTypPHYI CTOWKOCTb caMo-
CTOMNOPALLNXCA raeK C HEMETAanMMYeCKON BCTABKON B COOTBETCTBUM C MPUIOXKEHNEM A.

Ab3aubl 3 1 4 pasgena 7 TakXe OTHOCATCS K 9KCnnyaTauMOHHbIM TpeGoBaHnAaM.
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Tab6nuya 1 — UcnelTaTenbHoe ycunue npeABapUTENLHOM 3aTSXKKM U CTOMOPSILLME MOMEHTLI MPU UCTILITaHUW caMo-
CTOMOPSLLMXCA Fraek knacca npoyHoctn 04

Ycunue saxuma Ana onpeaeneHnAa

obLero koachu

LMeHTa TpeHns

CTonopAWni MOMEHT,

H-m
Pesbba UcnbiTaTenbHoe “Totb
ycunue saxuma
dxP Fgo?, H
BepxHee npedenb{ HUXHee npeaerib- nepsoe nepsoe naroe
Hoe 3HayeHue Hoe 3HayeHue 3aKkpyunBaHue OTKpyuMnBaHue OTKpyuMnBaHue
F750' H F65d' H TFv,maxe 7—Fd,minf 7—Fd,minf
M3 1528 1433 1242 0,43 0,12 0,08
M4 2672 2505 2171 0,9 0,18 0,12
M5 4320 4050 3510 1,6 0,29 0,2
M6 6112 5730 4966 3 0,45 0,3
M7 8800 8250 7150 45 0,65 0,45
M8 11120 10425 9035
6 0,85 0,6
M8x1 11920 1M175 9685
M10 17600 16500 14300
M10x1,25 18640 17475 15145 10,5 1,5 1
M10x%1 19600 18375 156925
M12 25600 24000 20800
M12%x1.5 26800 25125 21775 15,5 2,3 1,6
M12x1,25 28000 26250 22750
M14 34960 32775 28405
24 3,3 2,3
M14%x1 5 38000 35625 30875
M16 47760 44775 38805
32 45 3
M16x1 5 50800 47625 41275
M18 58400 54750 47450
42 6 4.2
M18%1,5 65360 61275 53105
M20 74480 69825 60515
54 75 5,3
M20%1,5 82720 77550 67210
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OkoH4aHue mabnuue! 1

Yeunue 3axuma ans onpegenexHms CTonopAWUn MOMEHT,
obLero koaghuLMeHTa TpeHns Hom
Peab6a WenbitaTensHoe T
younue saxuma
dxP Fgo?, H
BEpXHee npeAenb{ HUXHee npeaenb- nepsoe nepeoe naroe
Hoe 3HauyeHue Hoe 3HaueHue 3aKkpyumBaHue OTKpyYMBaHNe OTKpy4YuBaHue
F75C’ H F65d’ H 7—Fv,mzaxe TF(:{,minf 7—Fd,minf
M22 92080 86325 74815
68 95 6,5
M22x1,5 101200 94875 82225
M24 107280 100575 87165
80 11,5 8
M24x2 116720 109425 94835
M27 139520 130800 113360
94 13,5 10
M27x2 150800 141375 122525
M30 170560 159900 138580
108 16 12
M30x2 188800 177000 153400
M33 210960 197775 171405
122 18 14
M33x2 231360 216900 187980
M36 248400 232875 201825
136 21 16
M36x3 262960 246525 213655
M39 296720 278175 241085
150 23 18
M39x3 313120 293550 254410

a8 Yeunue npeaBapuTEnbHOW 3aTAXKW ANA raek knacca npodHoctu 04 coctaensieT 80 % npobHOI Harpy3sku
raek krnacca npovHoct 04 ana 3 MM < d < 39 MMm. MNpobBHble Harpy3ku Ang raek yctaHoBrneHsl B 1ISO 898-2.

b CM. npunoxexue B.
¢ BepxHee npeaenbHOE 3HAYEHUE YCUSUA 3aXnma CocTaBnseT 75 % npobHol Harpy3ku (npunoxeHue B).
d HuxHee NpeaenbHoe 3HaYEHUE YCUNNA 3aXNUMa COCTaBnsieT 65 % NpoBHOI Harpy3ku (Npunoxexue B).

€ Cronopsilue MOMEHTBI NPU NEePBOM 3akKpy4UBaHUN ABMAIOTCA JeACTBUTENbHLIMU TOMBKO ANA LernbHOMeTan-
nuyeckux raek. [na camocTonopAwWwmXca raek ¢ HeMeTannuyeckoi BCTaBKOW MakCUMaribHble KPpYTALWWE MOMEHTbI
JOMXKHbI cocTaBnaTh 50 % OT 3TOro 3HaJYeHus.

f 3HaueHus1 faHHON TabNNUUbl 06s3aTeNbHBLI NPY NPOBEAEHUA MPUEMOYHBIX UCTILITAHNIA B NaBOpaTOPHLIX YCOBUSX.
Wcnonb3oBaHue 3TOro TUNa Kpenexa 3aBUCUT OT cnocoba Ux NpUMeHeHNs N 3peKTMBHOCTL 3TUX AeTaneil Mo-
XET MEHSITECS NMPWU HOPMAbLHOIM 3KCNyaTauuu. PeKOMeHAYETCS BLINOSTHUTL AOMOSTHUTENLHOE TeCTUPOBaHUE BCEro
COEeJJMHEHUSI C UCTIONb30BAHUEM NPON3BOACTBEHHLIX KOMMOHEHTOB, KOIja BO3HMKAIOT BOMPOCH! K Ka4ecTBY U3fenus.

MpumMmevyaHune — OueHKa pesynsTaToB UCNBITAHWIA CTONOPSILLErO MOMEHTa METOAAaMU CTaTUCTUYECKOTO
KOHTporisa npoueccos (SPC) He npumeHuMa.
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Tabnwu Ua 2 — WcnblTaTenbHoe ycunune npeABapMTeanoﬁ 3aTAXKN U cTonopAlmMe MOMEHThLI NPpU UCNbITaHUU ca-
MOCTONOPALLUXCA raek Knacca rnpo4YHoCcTn 05

Yeunue 3axuma ana onpegeneHua

obLero koadhpu

LMeHTa TpeHns

CTonopsALui MOMEHT,

H-m
Pesbba McnbiTaTenbHoe ot
ycunue
dxP npeaBapuTEnsLHON
3aTAXKM BepxHee Npeaernb{ HXHee Npeaerb- nepsoe nepsoe naToe
Fag?, H Hoe 3HaYeHue Hoe 3HaYeHwe 3aKpyYnBaHue OTKpyuMBaHue OTKpyUMBaHue
F750' H F65d' H TFv,maxe TFd,minf 7-Fd,minf
M3 2000 1875 1625 0,6 0,15 0,1
M4 3520 3300 2860 1,2 0,22 0,15
M5 5680 5325 4615 21 0,35 0,24
M6 8000 7500 6500 4 0,55 0,4
M7 11600 10875 9425 6 0,85 0,6
M8 14640 13725 11895
8 1,15 0,8
M8x1 15680 14700 12740
M10 23200 21750 18850
M10x%1,25 24480 22950 19890 14 2 1,4
M10x1 25760 24150 20930
M12 33760 31650 27430
M12x1,5 35200 33000 28600 21 3.1 21
M12x1,25 36800 34500 29900
M14 46000 43125 37375
31 4,4 3
M14x1,5 50000 46875 40625
M16 62800 58875 51025
42 6 4,2
M16x1,5 66800 62625 54275
M18 76800 72000 62400
56 8 55
M18x1,5 86000 80625 69875
M20 98000 91875 79625
72 10,5 7
M20x1,5 82400 77250 66950




OkoH4YaHue mabnuubi 2

FOCTISO 2320—2015

Younuve saxuma Ana onpeaeneHuns CTonopAwni MOMEHT,
obLero koaghuLmeHTa TpeHna H-m
Pesbba WcnbitatensHoe I
ycunue
dxp npeasapuTenbHon
3aTAXKA BepxHee npeaernbs{ HUXHee npeaenb-| nepsoe nepsoe natoe
Fao?, H Hoe 3HayeHue Hoe 3HayeHue 3aKpyunBaHue OTKpy4nBaHue OTKpyu4MBaHue
F75C’ H F65d' H 7—Fv,maxe 7—Fd,minf 7-Fd,minf
M22 121200 113625 98475
90 13 9
M22x1,5 133200 124875 108225
M24 141200 132375 114725
106 15 10,5
M24x2 153600 144000 124800
M27 183600 172125 149175
123 17 12
M27x2 198400 186000 161200
M30 224400 210375 182325
140 19 14
M30x2 248400 232875 201825
M33 277600 260250 225550
160 21,5 15,5
M33x2 304400 285375 247325
M36 326800 306375 265525
180 24 17,5
M36x3 346000 324375 281125
M39 390400 366000 317200
200 26,5 19,5
M39x3 412000 386250 334750

2 Ycunue npefBapuTenbHOW 3aTSXKWM ANS raek knacca npodHoct 05 coctaensaeT 80 % npobGHOWR Harpysku
raek knacca npovHoctn 05 gns 3 mm < d < 39 mMm. MpoBHble Harpy3ku ans raek — no SO 898-2

b CMm. npunoxeHve B.
¢ BepxHee NpeAenbHOe 3HaYEHNE YCUITUA 3axKuma CoCTaBnsAaeT 75 % npobHON Harpysku (NpunoxeHue B).
d HuxHee npefenbHOE 3HAYEHNE YCUNUSA 3aXNMa cocTaBnsaeT 65 % npoBHOI Harpysku (npunoxexue B).

¢ CTtonopsmue MOMEHTHI MPU MEPBOM 3aKpy4MBaHWM SBNAOTCH AENUCTBMTENBHLIMU TOMbKO ANSA LEfbHO-
MeTannmMyecknx raek. [nsa caMoCTONOPSALMUXCS raek C HEMETarnfInYeckon BCTABKOW MaKCcUMarbHbIA KpyTALMIA
MOMEHT AorKeH cocTarnsaTb 50 % oT 3Toro 3aHa4YeHus.

f BHaueHns gaHHoi Tabnnysl 0Ba3aTerbHEI NPU MPOBEAEHNN NMPUEMOYHBIX UCTIBITaHWI B TaBopaToOpHbIX YCIIOBUSIX.
Mcnonb3oBaHue 3TOro TMNa Kpenexa 3aBWUCWT OT cnocoba UX MpUMEHeHUs 1 aPPeKTUBHOCTb 3TUX AeTanei MoXeT
MEHSTbCH MpU HOPManbHOW aKcnnyaTauuu. PekoMeHAYeTcs BbIMOMHWTL AOMOMHUTENBHOE TECTUPOBaHWE BCEro
COEAVHEHUSA C UCMOSb30BaHNEM NPOU3BOACTBEHHLIX KOMMOHEHTOB, KOrfja BO3HUKAIOT BOMPOCH! K Ka4eCTBY U3Aenus.

MpumeyvyaHue — OueHka pe3ynsTaToB UCTBITAHUIA CTONOPALLEro MOMEHTa METOLaMu CTaTUCTUHECKOTrO
kKoHTpons npoueccos (SPC) He NnpuMeHuMa.
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Tabnwu Ua 3 — WcnbiTatensHoe ycunune npeABapMTeanon 3aTAXKN U cTonopAlmMe MOMEHThLI NPpU UCNbITaHUU ca-
MOCTONOPALLUXCA raek Knacca rnpo4YHoCcTn 5

Yeunue 3axuma ana onpegeneHua

obLero koadhpu

LMeHTa TpeHns

CTonopsALui MOMEHT,

H-m
Pesbba McnbiTaTenbHoe ot
ycunue
dxP npeaBapuTEnsLHON
3aTAXKM BepxHee Npeaernb{ HXHee Npeaerb- nepsoe nepsoe naToe
Fag?, H Hoe 3HaYeHue Hoe 3HaYeHwe 3aKpyYnBaHue OTKpyuMBaHue OTKpyUMBaHue
F750' H F65d' H TFv,maxe TFd,minf 7-Fd,minf
M3 15628 1433 1242 0,43 0,12 0,08
M4 2672 2505 2171 0,9 0,18 0,12
M5 4320 4050 3510 1,6 0,29 0,2
M6 6112 5730 4966 3 0,45 0,3
M7 8800 8250 7150 4,5 0,65 0,45
M8 11120 10425 9035
6 0,85 0,6
M8x1 11920 11175 9685
M10 17600 16500 14300
M10x%1,25 18640 17475 15145 10,5 1,5 1
M10x1 19600 18375 15925
M12 25600 24000 20800
M12x1,5 26800 25125 21775 15,5 2,3 1,6
M12x1,25 28000 26250 22750
M14 34960 32775 28405
24 3,3 23
M14x1,5 38000 35625 30875
M16 47760 44775 38805
32 4,5 3
M16x1,5 50800 47625 41275
M18 58400 54750 47450
42 6 4,2
M18x1,5 65680 61575 53365
M20 74480 69825 60515
54 7,5 53
M20x1,5 82400 77250 66950
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OkoHYaHue mabnuubl 3

Younue 3axvuma Ans onpeaeneHus CTonopALUA MOMEHT,
obLero koacbduLeHTa TpeHnus Hom
Pesbba WcnbiTaTensHoe “Totb
younue
dxp npeABapuTenbHON
3aTAKKN BepxHee npejenb| HUXHee npeaerb- nepeoe nepeoe natoe
Fao?, H Hoe 3HayeHue Hoe 3HaveHue 3aKkpyumBaHue OTKpyYuBaHue OTKpyYuBaHue
F750' H F65d' H TFv,maxe 7—Fd,minf 7—Fd,minf
M22 92000 86250 74750
68 9,5 6,5
M22x1,5 100800 94500 81900
M24 107200 100500 87100
80 11,5 8
M24x2 116800 109500 94900
M27 113600 106500 92300
94 13,5 10
M27x2 123200 115500 100100
M30 139200 130500 113100
108 16 12
M30x2 153600 144000 124800
M33 172000 161250 139750
122 18 14
M33x2 188800 177000 153400
M36 202400 189750 164450
136 21 16
M36x3 214400 201000 174200
M39 242400 227250 196950
150 23 18
M39x3 255200 239250 207350

2 Ycunue npeaBapuTenbHOW 3aTAXKM ANd raek knacca npodHocTn 5 coctaendetr 80 % npobHoi Harpysku
6onToB knacca npodyHocTn 5.8 ana 3 Mm < d <24 MM 1 80 % npobHoii Harpysku 6onToB knacca NpoYHocTH 4.8
anga d > 24 mm. MpobHele Harpy3ku 6ontoB — no 1SO 898-1.

b Cm. npunoxeHne B.
¢ BepxHee npegenbHoe 3Ha4YeHUE yCUIua 3axnmMa cocTaBnsaeT 75 % npobHol Harpysku (npunoxeHue B).
d HukHee npefiensHOE 3HaYeHMe YCUNUA 3aXnMa cocTaBnseT 65 % npoBHOiA Harpyskn (MpunoxeHue B).

¢ CTonopswme MOMEHTHI MpW NEPBOM 3aKPyYMBaHUU ABNHAIOTCA LEWCTBUTENBHLIMUA TOMBKO ANA LEMNbHO-
MeTannumyecknx raek. [ns camocTONOpsSLUNXCA raek ¢ HEMETamNNMYECKON BCTABKON MakCcMMarbHbLIA KpyTALLUiA
MOMEHT AoMmKkeH cocTaBnAaTb 50 % OT 3TOro 3Ha4YeHus.

f 3HaveHus faHHON Tabnuubl 06s3aTenbHb NPY NPOBEAEHNM NPUEMOUHBIX UCMbITaHUIA B NaBopaTopHbLIX YCIOBUSX.
WcnonbaoBaHWe 3Toro Tuna Kpenexa 3aBUCUT OT crocoba UX NpUMeHeHUs U 3 (PEKTUBHOCTL STUX AeTarneil MoXeT
MEHSITECS MPU HOPMarbHOW SKChyaTauuu. PekoMeHZYeTCs BhIMOMHWTL AOMOINHUTENBHOE TECTUPOBAHWE BCEro
COEAVHEHUSI C UCMOSIb30BaHWEM NMPOU3BOACTBEHHLIX KOMMOHEHTOB, KOTZla BO3HUKAIOT BOMPOCH! K KAYECTBY U3 ENUs.

MpumevyaHune — OueHKa pe3ynbTaToB UCMbITAHUIA CTOMOPSALLEr0O MOMEHTa MeETOAaMn CTaTUCTUYECKOTO
KoHTpons npoueccos (SPC) He npuMeHuma.
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Tabnwu Ua 4 — WcnblTaTenbHoe ycunune npeABapMTeanoﬁ 3aTAXKNW 1 cTonopAwne MOMEHTBI NMPpU UCNbITaHUK
camMocTonopALlMnXcAa raek Krnacca npo4yHoCTH 6

Yeunue 3axuma ana onpegeneHua

obLero koadhpu

LMeHTa TpeHns

CTonopsALui MOMEHT,

H-m
Pesbba McnbiTaTenbHoe ot
ycunue
dxP npeaBapuTEnsLHON
3aTAXKM BepxHee Npeaernb{ HXHee Npeaerb- nepsoe nepsoe naToe
Fag?, H Hoe 3HaYeHue Hoe 3HaYeHwe 3aKpyYnBaHue OTKpyuMBaHue OTKpyUMBaHue
F750' H F65d' H TFv,maxe TFd,minf 7-Fd,minf
M3 1768 1658 1437 0,43 0,12 0,08
M4 3088 2895 2509 0,9 0,18 0,12
M5 5000 4688 4063 1,6 0,29 0,2
M6 7072 6630 5746 3 0,45 0,3
M7 10160 9525 8255 45 0,65 0,45
M8 12880 12075 10465
6 0,85 0,6
M8x1 13760 12900 11180
M10 20400 19125 16575
M10x%1,25 21520 20175 17485 10,5 1,5 1
M10x1 22720 21300 18460
M12 29680 27825 24115
M12x1,5 31040 29100 25220 15,5 2,3 1,6
M12x1,25 32400 30375 26325
M14 40480 37950 32890
24 3,3 23
M14x1,5 44000 41250 35750
M16 55280 51825 44915
32 4,5 3
M16x1,5 58800 55125 47775
M18 67600 63375 54925
42 6 4,2
M18x1,5 76000 71250 61750
M20 86400 81000 70200
54 7,5 53
M20x1,5 96000 90000 78000

10
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Younue 3axvuma Ans onpeaeneHus CTonopALUA MOMEHT,
obLero koacbduLeHTa TpeHnus Hom
Pesbba WcnbiTaTensHoe “Totb
younue
dxp npeABapuTenbHON
3aTAKKN BepxHee npejenb| HUXHee npeaerb- nepeoe nepeoe natoe
Fao?, H Hoe 3HayeHue Hoe 3HaveHue 3aKkpyumBaHue OTKpyYuBaHue OTKpyYuBaHue
F750' H F65d' H TFv,maxe 7—Fd,minf 7—Fd,minf
M22 106400 99750 86450
68 9,5 6,5
M22x1,5 116800 109500 94900
M24 124000 116250 100750
80 11,5 8
M24x2 135200 126750 109850
M27 161600 151500 131300
94 13,5 10
M27x2 174400 163500 141700
M30 197600 185250 160550
108 16 12
M30x2 218400 204750 177450
M33 244000 228750 198250
122 18 14
M33x2 268000 251250 217750
M36 287200 269250 233350
136 21 16
M36x3 304800 285750 247650
M39 343200 321750 278850
150 23 18
M39x3 362400 339750 294450

2 Ycunue npeaBapuTenbHOW 3aTAXKKM ANd raek knacca npodHocTn 6 coctaender 80 % npobHoi Harpysku
6onToB knacca npo4HocTh 6.8. MpobHble Harpy3ku ans 6ontos 6epyTtcsa no 1ISO 898-1.

b Cm. npunoxeHne B.
¢ BepxHee npegenbHoe 3Ha4YeHUe yCurnua 3axnmMa cocTtaBnsaeT 75 % npobHol Harpysku (npunoxeHue B).
d HukHee npefiensHOe 3HaYeHMe YCUNUA 3aXnMa cocTaBnseT 65 % npoBHOiA Harpyskn (MpunoxeHue B).

¢ CTonopswme MOMEHTHI MpW NEPBOM 3aKPyYMBaHUU ABNHAIOTCA LEWCTBUTENBHLIMUA TOMBKO ANA LEMNbHO-
MeTannumyecknx raek. [ns camocTONOpsSLUNXCA raek ¢ HEMETamNNMYECKON BCTABKON MakCcMMarbHbLIA KpyTALLUiA
MOMEHT AoMmKkeH cocTaBnAaTb 50 % OT 3TOro 3Ha4YeHus.

f 3HaveHus faHHON Tabnuubl 06s3aTenbHb NPY NPOBEAEHNM NPUEMOUHBIX UCMbITaHUIA B NaBopaTopHbLIX YCIOBUSX.
WcnonbaoBaHWe 3Toro Tuna Kpenexa 3aBUCUT OT crocoba UX NpUMeHeHUs U 3 (PEKTUBHOCTL STUX AeTarneil MoXeT
MEHSITECS MPU HOPMarbHOW SKChyaTauuu. PekoMeHZYeTCs BhIMOMHWTL AOMOINHUTENBHOE TECTUPOBAHWE BCEro
COEAVHEHUSI C UCMOSIb30BaHWEM NMPOU3BOACTBEHHLIX KOMMOHEHTOB, KOTZla BO3HUKAIOT BOMPOCH! K KAYECTBY U3 ENUs.

MpumevyaHune — OueHKa pe3ynbTaToB UCMbITAHUIA CTOMOPSALLEr0O MOMEHTa MeETOAaMn CTaTUCTUYECKOTO
KoHTpons npoueccos (SPC) He npuMeHuma.

1
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Tabnwu Ua 5 — WcneiTatensHoe ycunune npeABapMTeanon 3aTAXKN U cTonopAlmMe MOMEHThLI NPpU UCNbITaHUU ca-
MOCTONOPALLUXCA raek Knacca rnpo4YHoCcTn 8

Yeunue saxuma Ans onpefeneHua CTOMNOPALLNIA MOMEHT,
obLero koadhuymneHTa TpeHna H-m
Pesbba McnbiTaTenbHoe ot
ycunve
dxP npeaBapuTEnbHON
3aTAXKM BepxHee Npeaernb{ HXHee Npeaerb- nepsoe nepsoe naToe
Fgo?, H Hoe 3HayeHue Hoe 3HayeHue 3aKpyymBaHue OTKpyuuBaHue OTKpy4uBaHue
F750' H F65d' H TFv,maxe TFd,minf 7-Fd,minf
M3 2336 2190 1898 0,43 0,12 0,08
M4 4080 3825 3315 0,9 0,18 0,12
M5 6584 6173 5350 1,6 0,29 0,2
M6 9280 8700 7540 3 0,45 0,3
M7 13440 12600 10920 4,5 0,65 0,45
M8 16960 15900 13780
6 0,85 0,6
M8x1 18160 17025 14755
M10 26960 25275 21905
M10x1,25 28400 26625 23075 10,5 1,5 1
M10x1 29920 28050 24310
M12 39120 36675 31785
M12x1,5 40880 38325 33215 15,5 2,3 1,6
M12x1,25 42720 40050 34710
M14 53360 50025 43355
24 3,3 23
M14x1,5 58000 54375 47125
M16 72800 68250 59150
32 4,5 3
M16x1,5 77520 72675 62985
M18 92000 86250 74750
42 6 4,2
M18x1,5 104000 97500 84500
M20 117600 110250 95550
54 7,5 53
M20x1,5 130400 122250 105950

12
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OkoH4YaHue mabnuupbi 5

Ycunuve saxuma ans onpeaerneHus CTonopsaLYUil MOMEHT,
obuero koadpcuLmeHTa TpeHUa H-m
Pesbba UcnbiTaTtensHoe T
ycunuve
dxP npeABapuUTENbHOM
3aTAKKA BepxHee npefenb| HUXHee Npejerb- nepBoe nepeoe natoe
Fol, H Hoe 3HaueHue Hoe 3HaueHue 3aKpyuMBaHue | OTKpyuuBaHWe OTKpy4MBaHue
F 756' H F 65d' H TFv,maxe TFd,minf 7-Fd,minf
M22 145600 136500 118300
68 9,5 6,5
M22x1,5 160000 150000 130000
M24 169600 159000 137800
80 11,5 8
M24x2 184000 172500 149500
M27 220000 206250 178750
94 13,5 10
M27x2 238400 223500 193700
M30 269600 252750 219050
108 16 12
M30x2 298400 279750 242450
M33 332800 312000 270400
122 18 14
M33x2 365600 342750 297050
M36 392000 367500 318500
136 21 16
M36x3 415200 389250 337350
M39 468800 439500 380900
150 23 18
M39x3 494400 463500 401700

@ Yeunuve npedBapuTeEnbHOW 3aTsDKKW ANA raek knacca npodHoctn 9 coctaenset 80 % npobHoi Harpysku
6onToB Knacca npodHocTy 9.8. MNpobHble Harpysku gnsa 6ontoB — no 1SO 898-1.

b Cm. npunoxeHxve B.
¢ BepxHee npefdenbHOe 3Ha4YeHWe yCUnusa 3axxuMa coctaenser 75 % npobHoi Harpysku (NpunoxeHue B).
d HuxHee npegenbHOE 3HaYEHUE YCUNNA 3aXKNMa coCTaBnsAeT 65 % Npo6HOIi Harpysku (npunoxexne B).

€ CTonopsiLyne MOMEHTbHI NpU MEpPBOM 3aKPyYMBaHUW SBMSAOTCA [EACTBUTENbHBIMU TOMBKO ANSA LENbHO-
MeTannMyecknx raek. [ina camocTonopsAWmMXCca raek ¢ HeMeTannMyeckoi BCTABKOW MakcUManbHbIW KPyTALUA
MOMEHT A0MKeH cocTaBnATb 50 % OT 3TOro 3HaYeHuUs.

T 3HaveHna gaHHOI Tabnuusl 06s3aTenbHE NPY NPOBEAEHNN NPUEMOUHBLIX UCTLITaHWIA B NaBGOPaTOPHLIX YCHOBUSX.
Ucnonb3oBaHWe 3TOrO TUNa Kpenexa 3aBUCHT OT cnocoba ux NpUMeHeHUst U 3PEKTUBHOCTL 3TUX AeTanel MoXeT
MEHSATLCA NPU HOPMAsbLHOWA 3KCTTyataumn. PeKOMEHAYeTCH BbIMOMHMTL AOMOSHUTENbHOE TecTUpOBaHUe BCero
COEZIUHEHUS C NCMONB30BAHUEM MPOU3BOACTBEHHBIX KOMMOHEHTOB, KOIZla BO3HUKAIOT BONPOCH! K Ka4ecTBy M3aenus.

MpumevaHnune — OueHKa pe3ynbTaToOB UCMLITAHUIA CTOMOPSLLErO MOMEHTa METOAAMMW CTaTUCTUYECKOTO
KoHTponga npoueccos (SPC) He npumeHuma.

13
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Ta6nuya 6 — UcnbiTaTensHoe ycunue npeaBapuTENbHON 3aTAXKU U CTONOPSALWME MOMEHTE! NPU UCMLITAHWN
CaMOCTONOPALMXCA raek Krnacca npo4HocTu 9

Ycunue saxuma Ana onpeaeneHna
obLyero KoappuLMeHTa TpeHUA

CToNOPAWMIN MOMEHT,

H-m
Pesbba UcnbiTatensHoe Mol
ycunue
dxP npeaBapuUTernbHoOn
3aTAXKA BepxHee npefenb{ HUXHee npeaent-| nepsoe nepsoe natoe
F.aH Hoe 3HaueHue Hoe 3Ha4eHue 3aKpyumBaHue OTKpy4MBaHue OTKpyuuBaHue
80
F 7501 H F 65dv H TFv,maxe 7-Fcl,minf 7-Fd,minf
M3 2616 2453 2126 0,43 0,12 0,08
M4 4568 4283 3712 0,9 0,18 0,12
M5 7384 6923 6000 1,6 0,29 0,2
M6 10480 9825 8515 3 0,45 0,3
M7 15040 14100 12220 45 0,65 0,45
M8 19040 17850 16470
6 0,85 0,6
M8x1 20400 19125 16575
M10 30160 28275 24505
M10x1,25 31840 29850 25870 10,5 1,5 1
M10x1 33520 31425 27235
M12 43840 41100 35620
M12x1,5 45840 42975 37245 15,5 23 1,6
M12x1,25 47920 44925 38935
M14 59840 56100 48620
24 3,3 2,3
M14x1,5 64960 60900 52780
M16 81600 76500 66300
32 45 3
M16x1,5 87200 81750 70850

& Ycunuve npefBapWTeNbHOW 3aTsKKM ANS raek knacca npodHoctu 9 coctaBnseT 80 % NpoGHOW Harpysku
6onToB Knacca npodHocTH 9.8. MNpobHble Harpy3ku ansa 6ontoB — no 1ISO 898-1.

b CM. npunoxeHue B.
¢ BepxHee npefenbHoe 3HaYeHue yeunusa saxuma coctaBnsaeT 75 % npo6Hoi Harpy3ku (npunoxexue B).
d HuxHee NpefenbHOe 3Ha4YeHNe yCUINA 3aXnUMa CoCcTaBnsieT 65 % Npo6HOI Harpysku (Npunoxexue B).

€ CTonopsiimMe MOMEHTHl MpU NEpPBOM 3aKpyuMBaHUU SBASAIOTCA [eACTBUTENbHBIMWU TONBKO ANA UENbHO-
MeTannuyecknx raek. [ns camocTONOPSLNXCH raek ¢ HEMETarnIM4ecKo BCTaBKOW MaKCUManbHbIA KpyTALWWIA
MOMEHT JoS1XeH cocTaBnaATe 50 % oT aToro 3HaYeHus.

f BHaueHns gaHHoI Tabnnuel oBasaTernbHbl NPU NPOBEGHUNA MPUEMOYHBLIX UCTILITAHWIA B NaBGOPaTOPHLIX YCAOBUSX.
Mcnone3oBaHue STOro TUMna Kpenexa 3aBUCUT OT crnocoba ux NpMMeHeHUs1 U aPPEeKTUBHOCTL STUX AeTanei MOXeT
MEHSATBCA MPU HOPMarnbHOW 3KcrnyaTauuu. PekoMeHAyeTcsl BLINOMHUTL AONONHUTENbHOE TECTUPOBaHWE BCEro
CoefMHeHUs C UCMOoMb30BaHNEM NPOU3BOACTBEHHBIX KOMMOHEHTOB, KOAJa BO3HWKAIOT BONPOCH! K Ka4ecTBy U3aenus.

MpumeyaHune — OueHKa pe3ynsTaToB UCMbITAHUIA CTONOPALLEro MOMEHTa MeToAaMn CTaTUCTUHECKOrO
KoHTponsa npoueccos (SPC) He npumeHuma.
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Tabnwu Ua 7 — WcnblTatenbHoe ycunue npeABapMTeanoﬁ 3aTAXKM N cTonopAllne MOMEHTLI NPpU UCNbITaHUKU
caMocTonopALNXCA raek Knacca npoYHoOCTHU 10

Yecunune saxuma g
obLero koachhu

NS onpegeneHus
LMeHTa TpeHns

CTOnOpSALYUA MOMEHT,

H-m
Pesbba WcnbiTaTensHoe “Totb
ycunue
dxp npeABapuUTenbHON
3aTAKKN BepxHee npejenb| HUXHee npeaerb- nepeoe nepeoe natoe
Fyo?, H Hoe 3HauyeHue HOe 3HaueHue 3aKpyuuBaHue OTKpy4UBaHue OTKpyuUBaHue
F750' H F65d' H TFv,maxe 7—Fd,minf 7—Fd,minf
M3 3344 3135 2717 0,6 0,15 0,1
M4 5832 5468 4739 1,2 0,22 0,15
M5 9440 8850 7670 21 0,35 0,24
M6 13360 12525 10855 4 0,55 0,4
M7 19200 18000 15600 6 0,85 0,6
M8 24320 22800 19760
8 1,15 0,8
M8x1 26000 24375 21125
M10 38480 36075 31265
M10x1,25 40640 38100 33020 14 2 1,4
M10x1 42800 40125 34775
M12 56000 52500 45500
M12x1,5 58480 54825 47515 21 3,1 21
M12v1,25 61120 57300 49660
M14 76400 71625 62075
31 4.4 3
M14x1,5 83200 78000 67600
M16 104000 97500 84500
42 6 472
M16x1,5 111200 104250 90350
M18 127200 119250 103350
56 8 55
M18x1,5 143200 134250 116350
M20 162400 152250 131950
72 10,5 7
M20x1,5 180800 169500 146900
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OkoHYaHue mabnuupl 7

Yeunuve 3axuma Ana onpeaeneHua
obujero koappuLmMeHTa TpeHna

CronopALwuii MOMEHT,

H-m
Pesb6a WcnbiTaTensbHoe [T
ycunue
dxP npeABapUTesibHOM
3aTAXKA BepxHee npefenb{ HUXHee npejerb- nepBsoe nepsoe natoe
Fgo?, H HoOe 3HaueHue Hoe 3HaueHue 3aKpyuMBaHue OTKpyuMBaHue OTKpyunBaHue
F. 7501 H F 65d' H TFv,maxe TFd,minf TFd,minf
M22 201600 189000 163800
90 13 9
M22x1,5 220800 207000 179400
M24 234400 219750 190450
106 15 10,5
M24x2 255200 239250 207350
M27 304800 285750 247650
123 17 12
M27x2 329600 309000 267800
M30 372800 349500 302900
140 19 14
M30x2 412000 386250 334750
M33 460800 432000 374400
160 21,5 15,5
M33x2 505600 474000 410800
M36 542400 508500 440700
180 24 17,5
M36x3 574400 538500 466700
M39 648000 607500 526500
200 26,5 19,5
M39x3 684000 641250 555750

b Cwm. npunoxeHue B.

& Yeunue npepBapuTenbHOR 3aTsXKU ANA raek knacca npovHoctu 10 coctaBnsieT 80 % npoGHOMR Harpysku
6onToB knacca npo4vHocTu 10.9. MpobGHele Harpysku ans 6ontos — o ISO 898-1.

¢ BepxHee npefernbHoe 3Ha4YeHMe YCUMUS 3axnMa cocTaBnseT 75 % npo6HOI Harpyaku (Npunoxexue B).
4 HuxHee NpefenbHOe 3HaYEHNe YCUTUSA 3aXUMa cocTaBnseT 65 % npo6Hoii Harpysku (NpunoxeHue B).

¢ CronopsiLiue MOMEHTbI NPU NEPBOM 3aKPY4YUBaHWUKM SBMSIOTCA AEWCTBUTENbHLIMU TOMBKO ANA LenbHo-
MeTannuyecknx raek. [na caMocTOMOPSLIMXCA raek ¢ HEMEeTannM4yeckoh BCTaBKOW MaKcUMarbHbIA KPYTALUNA
MOMEHT JormkeH cocTarnaTbe 50 % oT aToro sHa4YeHus.

f BHaueHust faHHOM Tabnnusl 06s3aTerbHbI MPU NPOBEAEHUM MPUEMOYHLIX UCTILITAHWIA B NaBopaTopHLIX YCNOBUSX.
Mcnonb3oBaHWe 3TOro Tuna Kpenexa 3aBUCUT OT cnocoba Ux NpUMeHeHUsa U 3hdeKTUBHOCTL STUX JeTanei MOXeT
MEHATLCA NPU HOopManbHOW 3KennyaTtauuu. PekomeHayeTcs BbIMOMHUTL AOMOMHUTENBHOE TeCTUpPOBaHWe BCEro
COeflMHeHUA C UCMOoMb3oBaHUEM NPOU3BOACTBEHHbLIX KOMMNOHEHTOB, KOrla BO3HMKAIOT BOMPOCHI K K&4eCTBY M3 enus.

MpumevyaHune — OueHka pe3ynsTaToB UCNBITAHUA CTONOPALLEro MOMEHTa METOLaMU CTaTUCTUYECKOro
KoHTponsa npoueccos (SPC) He npuMeHuma.

16




roCT ISO 2320—2015

Tabnwu Ua 8 — WcnbiTatenbHoe ycunue npeABapMTeanoﬁ 3aTAXKM N cTonopAllne MOMEHTLI NPpU UCNbITaHUKU
caMocTonopALNXCA raek Knacca npoYHoOCTHU 12

Yecunune saxuma g
obLero koachhu

NS onpegeneHus
LMeHTa TpeHns

CTOnOpSALYUA MOMEHT,

H-m
Pesbba WcnbiTaTensHoe “Totb
ycunue
dxp npeABapuUTenbHON
3aTAKKN BepxHee npejenb| HUXHee npeaerb- nepeoe nepeoe natoe
Fyo?, H Hoe 3HauyeHue HOe 3HaueHue 3aKpyuuBaHue OTKpy4UBaHue OTKpyuUBaHue
F750' H F65d' H TFv,maxe 7—Fd,minf 7—Fd,minf
M3 3904 3660 3172 0,6 0,15 0,1
M4 6816 6390 5538 1,2 0,22 0,15
M5 11040 10350 8970 21 0,35 0,24
M6 15600 14625 12675 4 0,55 0,4
M7 22400 21000 18200 6 0,85 0,6
M8 28400 26625 23075
8 1,15 0,8
M8x1 30400 28500 24700
M10 45040 42225 36595
M10x1,25 47520 44550 38610 14 2 1,4
M10x1 50160 47025 40755
M12 65440 61350 53170
M12x1,5 68400 64125 55575 21 3,1 21
M12x1,25 71440 66975 58045
M14 89600 84000 72800
31 4.4 3
M14x1,5 96800 90750 78650
M16 121600 114000 98800
42 6 472
M16x1,5 129600 121500 105300
M18 148800 139500 120900
56 8 55
M18x1,5 168000 157500 136500
M20 190400 178500 154700
72 10,5 7
M20x1,5 211200 198000 171600
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OkoHYyaHue mabnuubl 8

Yeunue saxuma Ana onpeaenexHna CTonopALMin MOMEHT,
obujero koappuLmeHTa TpeHus H-m
Pesbba UcnbiTaTensHoe T
ycunue
dxP npeaBapuTenbHON
3aTAKKM BepxHee npejerb{ HUXHee npejerb- nepeoe nepsoe natoe
Fao?, H Hoe 3HauyeHue Hoe 3HaueHue 3aKpyumMBaHue OTKpyuMBaHue OTKpy4UBaHWe
F75c' H F 65d' H TFv,maxe TFd,minf 7-Fd,minf
M22 235200 220500 191100
90 13 9
M22x1,5 258400 242250 209950
M24 273600 256500 222300
106 15 10,5
M24x2 297600 279000 241800
M27 356000 333750 289250
123 17 12
M27x2 384800 360750 312650
M30 435200 408000 353600
140 19 14
M30x2 481600 451500 391300
M33 538400 504750 374400
160 21,5 15,5
M33x2 590400 553500 479700
M36 633600 594000 514800
180 24 17,5
M36x3 671200 629250 545350
M39 757600 710250 615550
200 26,5 19,5
M39x3 799200 749250 649350

@ Yeunue npeaBapuTenbHOW 3aTSXKW ANA raek knacca npovHoctu 12 coctasnsaet 80 % npobHoW Harpysku
GonToB knacca npodHocTH 12.9. MpobHble Harpysku ans 6ontoB — no 1ISO 898-1.

b Cm. npunoxeHue B.
¢ BepxHee npefenbHoe 3Ha4YeHue yeunusa saxuma coctaBnseT 75 % npobHol Harpy3ku (npunoxexue B).
d HuxHee NpefensHOe 3HAUEHUE YCUNNS 3aXNMa cocTaBnseT 65 % Npo6HON Harpysku (Npunoxexue B).

€ CTonopsiliMe MOMeHTHl MpU NEPBOM 3aKPyuMBaHUU SBNSAIOTCA [eACTBUTENbHBIMW TONBKO ANA UeNbHO-
MeTannuMyeckux raek. [Ana caMocTonopsLWUXCa raek ¢ HeMeTarnIM4eckom BCTaBKOW MaKCcUMasbHbIA KpyTALWA
MOMEHT JoKeH cocTaBnATk 50 % OT 3TOro 3HauYeHus.

f BHaueHus aaHHON TabnuLbl 06s3aTeNbHLI MPY NPOBEAEHNA MPUEMOYHBIX UCTILITAHWA B NaBOpaTOPHLIX YCNOBUSX.
Mcrnonb3oBaHWe 3TOro Tuna Kpenexa 3aBUCUT OT crocoba UX NpUMeHEeHUs1 U 3pPeKTUBHOCTL STUX JeTanend MOXeT
MEHATLCA NPU HOpMarnbHOW 3KcnnyaTauun. PekoMeHAyeTCA BbIMOMHUTL AOMNOMHUTENIbHOE TeCTUPOBaHUE BCEro
COEJUHEHNA C UCNOMb30BaHUEM NPOU3BOACTBEHHBIX KOMMOHEHTOB, KOrZJa BO3HUKAIOT BONPOCH! K Ka4eCTBY U3AEnus.

MpumMmevyaHnune — OueHka pe3ynsraToB UCMLITAHUIA CTONOPALLEroO MOMEHTa METOAAMU CTaTUCTUHECKOrO
KoHTponsA npouyeccos (SPC) He npumeHnma.
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9 MeTtogbl UCNbITAHUN

9.1 OOuwmne nonoxeHus

Faliku A0MKHbI ObITh UCMNbITAHBLI B COCTOSIHUMW NOCTAaBKM.

9.2 McnbiTaHMe NPOGHON Harpy3Komn

UcnbiTaHus npoBHOi Harpy3koi 4omkHbI ObITb BbINOMHEHLI B COOTBETCTBUK ¢ ISO 898-2 co cneayoLwmmm
ZAOMONMHEHUAMM.

Maika Ans ucnbiTaHWi AormkHa BbiTb cobpaHa ¢ ucnbiTatenbHbIM BONTOM UMW C 3aKaneHHOW CTanbHOM
onpaskoi. Mpu 3akpy4nBaHum ranku Ha yron nosopota 360°, nocne BeICTyNnaHMA Hapy>ky OAHOTO MOSIHOrO BUTKA
pe3bbbl, 4OMKEH BbiTb 3adIMKCUPOBAH MAKCUMAIbHbIA CTONOPALLMIA MOMEHT. Npu apOUTPaXHbIX UCTILITAHUAX
ANA CaMOCTOMOPALLMXCA raek C HEMETANNMYECKOW BCTABKOW AOIMKHA ObITh UCMONb30BaHA 3aKkaneHHas crasnb-
Has onpaska, a AN CaMOCTOMNOPALLMUXCA LENbHOMETANNUYECKUX raek — UcnbiTaTenbHblin 6onTt. Makcumans-
HbIi CTONOPALLMIA MOMEHT NPM 3aKpyuMBaHUU Faiiku Ha ucnbiTaTenbHbin 60NT UM onpasky AoMkeH ObITb 3a-
hMKCMPOBaH NOCHE BbICTYMNaHUS HAPY>KY OAHOFO NOMHOTO wWwara pe3bbbl U3 CTONOPALLEro dfeMeHTa.

Harpyska, cooTBeTcTBYIOLLasi NpoBHONM Harpy3ske Ans ranku no ISO 898-2, aomkHa ObiTb NPUNoXeHa ye-
pe3 ucnbITaTenbHbIM BONT UM ONpaBKy B OCEBOM HanNpaBfEeHUU HA ONOPHYIO NOBEPXHOCTL U BbiaepXKaHa B
TeyeHue 15 c. Maiika 4omKHa BblAEpXXMBaTb 9Ty Harpysky 6e3 cpbiea pe3bObl U nospexaeHui. MicnbiraHus npoo-
HOW Harpy3Kou ABMNSIOTCA peLualowuMn.

MakcumanbHblil CTONOPSILLMIA MOMEHT NOCHNE OTKPYYUBAHUA FaKK HA MOSIOBUMHY NONHOro o6opoTa Ao nosn-
HOrO OTKPYYMBaHUSA 4OJKEH ObITb U3MEpPEH BO BPEMSA ABUXEHUS FANkn U HE AOIMKEH NMPEBbLILIATL MakCUMarb-
HbIi CTOMOPALLMIA MOMEHT, 3adUKCUPOBAHHBIN NPU 3aKPYHMBAHUW.

9.3 McnbiTaHue cTonopAEero MOMeHTa

9.3.1 O6uune nonoxeHns

Llenblo gaHHOro MeToAa MCNBITAHUI CAMOCTONOPSILLIMXCA raek ABIIAETCA OAHOBPEMEHHOE OnpeaeneHue:

@) 9KCnnyaTauMoHHbIX CBOMCTB (CO3AaI0LLMX CTONOPALLNIA MOMEHT AN raex);

b) CBOWCTB KpYTSILLErO MOMEHTA U YCUNUSA NPEABAPUTENBHON 3aTSHXKKU CAMOCTONOPALLMXCA FaeK, UCTIbI-
TaHHbIX No 1ISO 16047, ecnu 3TO COrNacoBaHO MeXAay M3roToBUTENeM U NoKynarenem.

9.3.2 U3sMepuTenbHoe yCTPOKUCTBO ANA UCNbITAHUA

M3mepuTenbHOe YyCTPOMUCTBO ANs ucnbitaHuin — no 1ISO 16047.

Mpucnocobnexnne ans ucnbiTaHMn M306paXkeHo Ha PUCYHKE 1. sMepuTensHOoe YyCTPOWCTBO AN UCTbITA-
HUI He JOMKHO CO3haBaTh yCUnuUe NpeaBapuTENbHON 3aTSHXKWN BO BPEMSA UCMLITAHUI CTOMOPALLIErO MOMEHTA.
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a 1 4

N7

// ;

7 %

2 UcnblTaTensHas onopHaaA nnacTuHa/wanba 1 ronoeka 6onTa DONXHbI 6bITb 3aKpenneHbl COOTBETCTBY IOLL|UM
cnoco6om Ans npeagoTBpalleHnAa NpoKpyvYnBaHUA N yCTaHOBJIEHBI COOCHO.

b d, AOMXeH cooTBeTCTBOBaTL ISO 273:1979, ToUHLIN pAg,.
¢ OT4 po 7 waroB pe3sbbbl.

1 — nenelTaTenbHan onopHasa nnacTuHa/waiba; 2 — ncnbiTyemasn ranka; 3 — ucnoitTaTenbHbll 60NT/BUHT;
4 — TeHsOZaTUNK; d, — LMaAMETp OTBepCTUA B NpUcnocobneHum

PucyHok 1 — lNpucnocobneHune 41 UCNBITAHWA U ranka nocne nocagku

9.3.3 VcnbiTaTenbHble aeTanv

McnbiTaTtenbHble 60NTLI/BUHTBI U UCNIbITATENBHAA NnacTuHa/wanbda — no ISO 16047. NMoBepxHOCTb UCNbI-
TatenbHoro 605Ta u ucnbiTaTtenbHOM LWANbLI A0MKHA BbITb 00patoTana B cootseTcTBUM C ISO 16047. NoBepx-
HOCTb A0MmkHa ObITb rNaakas, 6e3 NoKpbITUSA U 06e3XKUpPeHa, €CNKN HET MHOTO COTNALLEHUS.

UcnbiTaTenbHas wanba gomkHa 6biTb TUNA HH, ecnu HET MHOro cornaweHus. 3a UCKNMYeHUeM UcnbiTa-
TENbHON ONPaBKW, UCMbITATENbHLIE AeTanu cneayeT UCMONb30BaTh TONbKO OAUH pas.

Knacc npoyHOCTU ucnbiTaTeNnbHOro 6onra/BuHTa BbIOUPAIOT B COOTBETCTBUM C Tabnuuen 9.

Tabnuya 9 — Knaccbl NpodHOCTM ANA UCNbITaTeNbHOro 6onta/BuHTa

Knacc npoyHocTu
NpoBepPAEMON raiku COOTBETCTBYIOLLETO UCNbITaTENBHOTO GonTa/BMHTa
04 288
5 288
05 210.9
6 288
8 288
9 2938
10 210.9
12 212.9
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9.3.4 Metoauka ucnbiTaHUA

310 ucnbiTaHNe MOXET ObITb MPOBEEHO aBTOMATUYECKN C COOTBETCTBYIOLLIMM UCNbITATENbHLIM NPUCTO-
cobneHnem unu Bpy4HyI0 C COOTBETCTBYIOLUMMU PYYHBIMWU UHCTPYMEHTaMM, TAKUMU KaK AUHAMOMETPUYECKUIA
KoY U AMHaAMOMETpUYeckue aatymkm (Cm. 9.3.2).

B cnopHbIX CUTYaLMAX NPUMEHSIOT aBTOMATUYECKUI METOA.

YCcnosusi UCNbITAHUSA HA KPYTALWMIW MOMEHT W yCunue npeaBapuTEsibHOW 3aTshKkM onpefeneHbl B
ISO 16047.

WUcnbiTaTenbHbll 6ONT/BUHT pacnonarailoT B UCNbITaTENBHOM NPUCNOCOGneHun Takum o6pasom, UToObl
nocne 3akpy4nBaHusi raMku 40 NOCAAKM OH BLICTYNAN U3 CTONOPSLLErO NIeMEHTA, KaK MOKa3saHO Ha pucyHke 1.

Mpoeepsaemyio raiky 3akpyumBaloTr OT pyku Ha pe3b0y 6onTa/BuHTa 40 3auUenneHns co CTONOPSILLMM 3re-
MeHTOM. KoHel ucnbitatensHoro 60nra/BUHTa He A0MKEH BbICTYNAaTb M3 ranku A0 ucnbitaHni. [inuHa pe3bobl
ANg 3aTAXXKN AOIMKHA COCTaBNATL 4—7 LWAros B COOTBETCTBUU C PUCYHKOM 1.

McxoaHas Touka hasbl 3aKkpyumMBaHUA COOTBETCTBYET CTApPTy NPUCNOCOBNEHUs ANA 3aTsHKKK (CM. TOUKY 7
Ha pUCYHKe 2).

,
7

Fgo

TFv, max

-1 |

kg, minl -——N————m=<—~

F — ycunue npeABaputenbHoOW 3aTAXKKN; T — KPYTALMIA MOMEHT; 6 — yrosn noBopoTa;
1 —Touka, B KOTOPOIi BriepBble BO3HUKAET CTONOPALUA MOMEHT MPU 3aKpyUnBaHUM U HAUMHAETCA u3Mepenue T ;
2 — TouKa Nocaaku — OKOHUYaHWe N3MepeHun T ;
3 — oTCyTCTBME KOHTaKTa C UCNbITaTeNbHOW NMacTUHOW/Waibo, Havano usmMepeHus T ;
4 — OKOHYaHWe usmepeHus T,

PucyHok 2 — KpuBas naMeHeHUs KpyTALLEero MOMeHTa
W yCUNUS 3axxuma oT yrma nosopoTa
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BpauueHue OT Touku 7 JOMDKHO NMPOUCXOAUTL HEMPEPbLIBHO U PABHOMEPHO 0 AOCTUXEHNA UcnbITa-
TENbHOIo YCUNUA NPeABapuUTENbHON 3aTsKKK Fg,.

3HaueHusa FgoykasaHol B Tabnuuyax 1—=8. KpyTalumit MOMEHT Npu yCunnun npeaBapuTenbHOM 3aTsxk-
Kn F;500MmkeH GbiTh 3aNNCaH U UCTONbL30BaH.

NMpumedvaHune — lNpn JOCTUXEHNN 3HAYEHUS Fgy NOAAETCA CUMHAMN Ha OTKMIOYEHWE UCILITATESNbHOTO Npu-
croco6nenns, 4Tobbl rapaHTMpoBaTh TOYHBIA NoACYET NpU Fs.

HomxHa ObITb OnpeaeneHa ToUKa Nocagkun (CM. TOUKY 2 Ha pucyHke 2). Mexay Toukamun 7 u 2 fomKeH
ObITb M3MEPEH CTOMOPSALLMIA MOMEHT NPY 3aKpyuMBaHuu T, .. (CM. Tabrmubl 1—3).

3arem raiika OTKPY4MBAETCsl 32 CUYET NPUIIOXKEHUS 0OPATHOTO KPYTSALLETO MOMEHTA A0 YMEHbLUEHUA yCU-
nuA NpeaBapUTENbHON 3aTSDKKM B UCMbITAaTENLHOM GonTe/BUHTE A0 HYNS (CM. TOUKY 3 Ha pucyHke 2). Mpu no-
cneayioLwem OTKpyuMBaHMK Ha yron noBopoTa 360° (CM. TOUKY 4 Ha PUCYHKE 2) OMmKeH ObITb M3MEpEH CTono-
PALLNIA MOMEHT NPU OTKPYUMBAHUA Try in (TaOnMUbl 1—8). Touka 4 COOTBETCTBYET YrNOBOMY MOMOXEHUIO
TOYKM 3 MUHYC 360°.

3arem raiky OTKpy4MBaloT A0 TEX Nop, NoKa ee HavanbHoe YrnoBoe NOSIOXEeHNE He AOCTUTHET UCXO4HON
TOYKM (CM. TOYKY 7).

Bo BpemsA 0TKpy4MBaHWA raiku BpaleHue AOJKHO ObiTb HENPEPbLIBHLIM U PABHOMEPHBLIM OT UCHbI-
TaTenbHOro ycunus npeaBapuTenbHON 3aTAXKN Fgy A0 TOYKM 1.

Mocne nonHOro yaaneHus raku pean6a ranku u 60nTa He AosmkHA ObITh NOBpeXaeHa. B cnopHbIX cry-
Yasax UCMbITATENbHbIA GONT AOMMKEH CBUHYMBATLCA C COOTBETCTBYIOLLMM NPOXOAHLIM KanMOGPOM-KONbLIOM.

[na onpegeneHna sHa4eHUit Npyu NATOM OTKPYYMBAHUM BbiLLEYKA3aHHbIN NPOLIECC A0MKEH ObITb NPOBe-
[€EH eLle YeTbipe pasa TONMbKO Mexay Toukamun 7 un 2.

Bo BpeMs NATOro OTKPy4UMBaHWUA AOMKEH ObiTb U3MEPEH CTONOPSALLMIA MOMEHT NPU OTKPYYMBaHWUK, Koraa
ranka coBepLuaeT nepsbliin 060POT Ha yron nosopota 360°. 3TOT KPyTALWMIA MOMEHT AOIDKEH ObiTb HE MeHee
3HaY4YeHNs CTOMOPALLEro MOMEHTA MATOr0 OTKPYYMBaAHUSA, yCTAHOBIEHHOTO B Tabnmuyax 1—S38.

9.3.5 OTuet No pe3ynbTaTtam UCNbITaHUN

KpaTkoe npeacrasneHue 0 coAgepxaHun oTyeTa no pesynsraram UCNbITaHui ykasaHo B 1ISO 16047,
Ccblinka Ha TOT CTaHAapT AOJKHA ObITh BKMOYEHA B OTHYET MO pe3ynbTatamM UCNbITaHUN.

CTonopsALmMit MOMEHT NPy 3aKkpyuuBaHun Tz, U CTONOPSLLMIA MOMEHT NPU OTKPYYMBAHUN Ty (M, €CIIU
TpeOyeTcs, pesynsTaT UCMLITaHWUA TeMNEepaTypHON CTOWKOCTU CaMOCTOMOPSILLUXCS raeK C HEMETaNNUYECKON
BCTaBKOW) JOMKHbI ObITb BKJOYMEHLI B OTYET MO pe3ynbTaTtam UCNbITaHUIA.

,min
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MpunoxeHue A
(o6a3arenbHoe)

TemnepatypHasi CTOMKOCTb
CaMOCTONOPSILLUXCA raek ¢ HeMeTarriM4ecKon BCTaBKON

TexHu4Yeckue ycnosus, cofiepxaliuecs B JaHHOM NMPUIOXKEHUN, Npy HeO6X0AUMOCTHN MOTYT GbITb cornacoBaHbl MeX-
Ay noTpebutenem u NoCTaBLYUKOM.

laiika npu TeMnepaType okpyxatoLeii cpeabl oT 10 °C go 35 °C gomkHa ObITb 3aKpy4YeHa Ha UcnbiTaTenbHbI 6onT
TakK, 4Tobbl Haj rankoi BLICTYNANo OT YeThIpexX 40 CeMM NOJHbIX LWaroB pe3sbbl 6oNTa, HO HE BO3HWUKaNOo ycunusa npeasa-
PUTENbBHOIA 3aTSHKK.

KomnnekT gonxeH 6bITb NoMeLLieH B kamepy Temnepatypoi nntoc 120 °C; Yepe3 1 4 KOMNAEKT AOCTalOT U3 Kamepbl
AN eCTECTBEHHOr0 OXNaXAeHUA [0 TemnepaTypbl OKpyXaloleil cpefbl.

3areM KOMNNeKT fomkeH ObiTb NOMELLEH B kKamepy TeMnepaTypoil MuHyc 50 °C; dyepes 1 4 KOMNNEKT AOCTaloT U3
KaMmepebl 1511 eCTECTBEHHOIo BOCCTAHOBINEHUS Ha BO3Jyxe 0 TeMMepaTyphl OKpyXatoweit cpeabl.

C KoMNNeKToM, NpUBEAEHHLIM K TeMnepaType OKpyXatolel cpefbl, A0MKHbI BbITb NPpoBeAEHbI CNBITAHWUA CTONO-
pAilLiero MOMeHTa B COOTBETCTBUM C METOAMUKOI UCTILITAHUSA, NpuBeAeHHON B 9.3.4, He yuuTbIBaA CTONOPALLUIA MOMEHT NpU
3aKpy4mMBaHWn U ycunue npeasapuTenbHoii 3aTsxku. CToNopAWMiA MOMEHT, M3MepPEeHHbIN NPY NePBOM U NATOM OTKpYy4nBa-
HUSX, He OMKeH 6biTb MeHblUe COOTBETCTBYIOLLMX 3HAYEHUIW, YCTAHOBIEHHbIX B Tabnuyax 1—8.

Mo cornawenunio Mexay noTpebutenem u NOCTaBLYMKOM Anana3oH TemnepaTtyp MoXeT GbiTb M3MEHEH ANA ydYeTa
0c0o6bIX 3KCNNyaTaUMoHHbLIX TpeboBaHUiA.
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MpunoxeHue B
(cnpaBoyHoe)

OCHOBHbI€ NONIOXeHUs AN OLEeHKU oowero ko3g duumeHTa TpeHun Mot

MpoLecc 3aTAXKN NPOAOIKAKT 4O TeX Nop, Noka UchbiTaTenbHOe yeunue 3axuma He coctaBuT 80 % npo6Hoii Ha-
rpyakn conpsbkeHHoro GonTa. [ns ouyeHkU koahduuneHTa TPeHUs L, ONPeAensioT ycunme 3axuma npu 65 % n 75 %
NPOoSHOI Harpy3Ku.

KoadopULMeHT TpeHUa L, PacCHNTLIBAKOT KaK CpefHee OT BEPXHEro U HMKHEro npefenbHbX 3HaueHunin Koadduuu-
eHTa TpeHus.

my

|
Fes Frs Fp
Fao

Fp — npoBHas Harpyska;

Fes — HUXHee npesienbHoe 3HaueHWe Harpysku Ans onpeaeneHus obuwero koadduumeHTa TpeHus, coctasnsaowee 65 % ot Fp;
F,5 — BepxHee npeferibHoe 3HaYeHWe Harpysku Ans onpegeneHus obwero koatduuneHTa TpeHus, coctaenaiowee 75 % ot Fp,
Fgo — ncnbiTaTeNlbHOE YCUnue 3axuma (ycunme, Npu KOTOpoM 3akaHUMBAIOT NPoLieCC 3aTAXKM), cocTasnatowee 80 % oT Fp,
Tg5 — HUXHee NpeaesibHOE 3HaYeHUe KpyTALWEro MOMeHTa Ans onpejeneHus obuero koadduuueHTa TpeHus npu Fgg;

T,5 — BepxHee npeAesibHOE 3HauYeHWe KpyTAWEero MoMeHTa Ans onpejeneHuns obuero koaduuueHTa TpeHUsa Npu F

PucyHok B.1 — OcHOBHbI€ NONOXEHNA AN OLEHKN KOs pULMEeHTa TPEHNS
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MpunoxeHue AA
(cnpaBoyHoe)

CeeaeHUs1 0 COOTBETCTBUM CChISTOYHbIX MeXAYyHapoaAHbIX CTaHOapTOB

CCbINMOYHbIM MeXrocyaapcTBeHHbIM CTaHAapTaMm

Ta6nuuya [JA1 — CBeaeHUA 0 COOTBETCTBUM CChLIMOMHLIX MEXAYHAPOAHbBIX CTaHAaPTOB CCITOYHBIM MEXrocyaap-
CTBEHHbLIM CTaHAapTam

O6o3HaveHne
CCbIrotHoro CreneHb O603HauYeHWe U HaMMeHOBaHWe COOTBETCTBYIOLLEro MeXrocyaapCTBEHHOro ctaHaapTa
MeXayHapogHoro COOTBETCTBUA thi yAap P
CTaHAapTa
1ISO 273:1979 NEQ MOCT 11284—75 OTtBepcTUA CKBO3HbIE NOJA KpenexHble getany. Pasmepel
MOCT I1SO 898-1—2014 MexaHW4ecKne CBOMNCTBA KpeNeXHbIX M3AENNiA n3
1ISO 898-1 IDT yrnepoaucTbIX U NernpoBaHHbIX ctanei. Yacts 1. BonTbl, BUHTHI W WNUALKA
YCTaHOBMEHHBIX KNAaccoB NPOYHOCTM € KPYMHLIM U MENKUM LIaroM pesbobl
MOCT ISO 898-2—2015 MexaHuU4ecKkne CBOMCTBA KpeneXHbIX M3AEenunii n3
ISO 898-2 IDT yrnepoaucTbIX U NernpoBaHHbIX cTanei. YacTb 2. [ailkn ycTaHoBNEeHHbIX Knac-
€0B NPOYHOCTU C KPYMNHBIM U MENKUM LIAroM pe3bbbl
FOCT I1SO 898-2—2015 MexaHun4eckue cBONCTBa KpeneXHbIX Usfenuin us
ISO 898-6 IDT YrnepoanCTbIX U NerMpoBaHHbIX cTanel. YacTb 2. Maiku ycTaHOBNEHHbLIX Knac-
COB MPOYHOCTU C KPYNHBIM U MENKUM LIAroM pesbbbl
ISO 965-2 — *
ISO 16047 DT MOCT I1SO 16047—2015 UN3genua kpenexHsle. UcnbITaHNA KPYTALWEro MOMEH-
Ta WU yCUIusA npeaBapuUTenbHON 3aTSHKKM
* COOTBETCTBYIOLLMIA MEXIOCYAapCTBEHHbIA CTaHAapT OTCYTCTBYET. [lo ero yTBepXeHns peKOMeHAyeTCc nc-
Monb3oBaThk NEPEBOA Ha PYCCKUM A3bIK AaHHOIO MeXAyHapogHoro ctaHgapta. lNepesog AaHHOMO MeXAYyHapoaHOro
cTaHgapTa Haxogutca B PegepanbHOM MHPOPMaLUMOHHOM POHAE TEXHUHECKUX PErMaMeHTOB U CTaHAaPTOB.
MpwnMeyaHne—B HacTosAwel Tabnuue NCNonb3oBaHbl cegytolme yCrnoBHble 0603Ha4YeHNA CTeneHn
COOTBETCTBUSA CTAHAAPTOB:
- IDT — maeHTUYHbIe cTaHAapThI;
- NEQ — HeakBuBareHTHble cTaHAapThl.
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