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FOCT EN 818-7—2010

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna

MU pekoMmeHgauunu no ME)KFOCWIIaDCTBEHHOPI cTaHgapTu3auuu. lNpaeuna paBpaGOTKM, NMPUHATKA, obHoBnEeHuA
U OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH HauvoHanbHLIM TEXHUYECKM YHUBEPCUTETOM « XapbKOBCKUMA NOMUTEXHUYECKUIA UH-
CTUTYT» Ha OCHOBE COOCTBEHHOIO NepeBoAa Ha PYCCKWMI A3blK aHIMOA3bIYHOW BEPCUM CTaHaapTa, yKasaHHoro
B MyHKTE 5

2 BHECEH lNocnotpebctaHgapTom YKpauHbl

3 MPUHAT MexrocynapcTBEHHbIM COBETOM MO CTaHAAPTM3aLMM, METPOMNOrun 1 cepTudukauumn (npo-
Tokon oT 10 noHa 2010 r. Ne 37-2010)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HanmeHoBaHWe CTpaHsbi Koa cTpaHs CoKpalleHHoe HauMeHOBaHWe HauMoHaNbHOro opraqa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTu3auuu
ApmeHus AM 3A0 «HaumoHanbHeld opraH no cTaHgapTu3auvm u
MeTponorun» Pecnybnuku ApmeHua
Benapycb BY [occtaHgapt Pecnybnukn Benapycbh
KasaxcTtaH KZ [occTtanpapt Pecnybnukn KasaxcrtaH
Kuprusns KG KblprelactangapT
Mongosa MD WMHCcTUTYT cTaHgapTusaunn Mongoebl
Poccua RU Poccranpapr
TamkukncTaH TJ TamkukcTaHgapT
YabekuctaH uz Yactangapt
YkpauHa UA MWH3IKOHOMMKW YKpaWHbI

4 lMpukasom PegepancHOro areHTCTBa N0 TEXHUMYECKOMY PErynvpoBaHuMio U MeTponorumn ot 26 aHBaps
2024 r. Ne 88-cT mexrocygapcTteeHHbi ctaHaapt FOCT EN 818-7—2010 BeefeH B 4ENCTBME B KA4YECTBE Ha-
uMoHaneHoro ctaHgapta Poccuiickoih ®epgepaunn ¢ 1 aneapa 2025 .

5 HactodAwwun ctaHgapTt MaeHTudeH eeponenckomy ctaHgapty EN 818-7:2002 «Llenu KopoTKO3BEHHbIE
rpysonogbemMHble. TpeboBaHus 6esonacHocTy. Yacte 7. Llenn kannbpoeaHHble. Knacc T (Tunel T, DAT n DT)»
(«Short link chain for lifting purposes — Safety — Part 7: Fine tolerance hoist chain. Grade T (Types T, DAT
and DT)», IDT).

B cTaHgapT BHeceHbl criefyolwne n3aMeHeHns:

- B nyHkTe B.4.2.2 npunoxexus B B nocnegHem ab3aue ucnpaeneHa ownbka: BMECTO Hane4YaTaHHoro
«B.4.1.2a)» 3anucaHo «B.4.2.2a)»;

- B npunoxeHun C 3ameHeHo obo3HayeHne «EN 818-7» Ha «TOCT EN 818-7»;

- K CTaHZapTy AoDaBreHo JOMONMHUTENbHOe NPUNoXeHKe:

Mpunoxenue OB, B KOTOpOM npuBeaeHbl OTAENbHbIE PACXOXOEHUA TEPMWHOMOTMA, NPUMEHEHHON B
EN 818-7 n B HacTosALWeM CTaHgapTe.

Opyrue vactu EN 818-7 cnepgytowme:

YacTe 1. OOwme ycrnoeusi NpuemMku.

YacTb 2. Llenu HekannmbpoBaHHble Ansa LenHbiX cTponos. Knacc 8.

YacTb 3. Llenu HekannmbpoBaHHble Ans LenHbix cTponos. Knacc 4.

YacTb 4. Ctponsl yenHble. Knacc 8.

YacTb 5. Ctponbl uenHeie. Knacc 4.

YacTte 6. Ctponel uenHbie. VIHCTPYKUKMS NO aKcnnyaTauumn u TEXHUYECKOMY 0BCNyXUBaHWHO.
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FOCT EN 818-7—2010

CBE,EIGHI/IH O COOTBETCTBMKM CCbINTOYHbIX MeXAyHapOAHbIX CTaH4AaPTOB MeXrocyoapCTBeHHbIM CTaHOap-
TaMm npueegeHbl B 4ONONHUTENBHOM NMPUITOXXEeHNA ﬂA

6 BBEOEH BMEPBbBIE

HrHgpopmayus o esedeHuu 8 delicmeue (npekpauwjeHuu delcmeus)) Hacmosiueao cma+Hdapma U usme-
HeHUL K HeMy Ha Meppumopuu yKkazaHHbIX ébilie 2ocydapcme nybnuKkyemcs € ykazamensx HayuoHanbHbIX
cmaHdapmos, uzdagaeMbix 8 3mux 2o0cydapcmeax, a makxe e cemu MiHmepHem Ha calimax coomeemcmey-
HOLLX HaUUOHANBHbLIX Op2aHoe no cmaHdapmusayuu.

B cniyqae nepecmompa, usaMeHeHUs Uiu omMeHsl Hacmosuwe2o cmandapma coomsemcemayrowas UuH-
gopmayus bydem onybnukosaHa Ha oghuyuansHoM UHmepHem-caiime MexaocydapcmeeHHo20 cosema Mo
cmaHOapmu3sayuu, Memponoauu u cepmugukayuu e kamanoee «MexeocydapcmeeHHble cmaHdapmbi»

©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro
nagaHua 6es paspeweHus PefepansHOro areHTCTBa MO TEXHUYECKOMY pPEeryrnvpoBaHUI
N METPONoruu

i
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FOCT EN 818-7—2010
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NOCT EN 818-7—2010

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

LENW KOPOTKO3BEHHbLIE TPY30NOOBLEMHBLIE.
TPEBOBAHUA BE3OMNACHOCTHU

YacTtb 7

Llenu kanuGpoBaHHbIe.
Knacc T (tunel T, DAT v DT)

Short link chain for lifting purposes. Safety.
Part 7. Fine tolerance hoist chain.
Grade T (Types T, DAT and DT)

Data BeepeHus — 2025—01—01

1 O6nacTb NpUMeHeHuUA

HacTosawumi ctangapt yctaHaenueaeT TpeboBaHus 6e3onacHOCTH K rpy30nogbeMHbIM LensaM knacca T
(3akaneHHbIM C OTAyCcKOM, TUna T, 1 3akaneHHsiM — Tunoe DAT 1 DT), ucnonb3yeMbiM B LEnHbIX rpy30noab-
€MHbIX YCTPOWUCTBAX C PyYHbIM U MeXaHU4eCKUM NpUBOLOM.

MockonbKy MOBEPXHOCTb 3BEHLEB rPy30nogbeMHbix Lienein Tunos DAT v DT umeeT 60MbLLIYI0 TBEPAOCTD,
YeM cepfLeBuHa, TO 3TK Lenu obnagatoT NOBLILEHHOW W3HOCOCTOMKOCTBH U UCMOMNbL3YHTCA B MeXaHW3Max
nogbemMa ¢ MeXaHWYeCcKMM NPUBOOOM.

IpyzonogbemHble Lenu Tuna DT otnuyatoTea ot uener Tuna DAT Bonee BbICOKON TBEPAOCTLIO NOBEPX-
HOCTK W/unun BonbLen rmyBbKrHON 3akanku, a 3Ha4umT, DoMbLUEe N3HOCOCTOMKOCTLIO.

HacToawmi ctaHgapT pacnpocTpaHAeTCsl Ha CBapHble rpy3onoabeMHble Lienu ¢ KpYribiMyU KOPOTKUMM
3BeHbAMMK B cooTBeTcTBUM ¢ EN 818-1 ¢ HOMMHanNbHBIM pasMepom (Kanubpom) B AnanasoHe oT 4 4o 22 M.

Buabl onacHocTu, onpedeneHHble HACTOALWMM CTaHAapTOM, ONucaHbl B pasagene 4.

2 HopmaTuBHbIe CCbINKK

B HacTosiLleM cTaHAapTe NCNonb30BaHbl HOPMATUBHbIE CChINKM Ha Crieywmue cTanaapTel [Ans gatu-
POBaHHbIX CCLINOK NMPUMEHSIHOT TOMLKO YKa3aHHOE M34aHUe CCbINOYHOro CTaHaapTa, ANA HeAAaTUPOBAHHBIX —
nocregHee U3gaHne (BKM4Yas BCe U3MEHEHUS)]:

EN 292-1:1991 Safety of machinery — Basic concepts — General principles for design — Part 1: Basic
terminology, methodology (bezonacHocTe MawmH. OcHOBHbIE NOHATUA. OOLLMe MPUHLMUMBI NPOEKTUPOBaHKS.
YacTb 1. OcHOBHas TepMUHOMOIMA, METOA0MOMMA)

EN 292-2:1991/A1:1995 Safety of machinery — Basic concepts — General principles for design —
Part 2: Technical principles and specifications (besonacHocTs MmalwmH. OcHoBHbIe NoHATUsE. O6LLMe NPUHLUNLI
NpoekTMpoBaHusa. YacTs 2: TexHuyeckme NnpuHUUNel U TexHudeckue ycnoeus (Monpaeka 1:1995))

EN 818-1:1996 Short link chain for lifting purposes — Safety — Part 1: General conditions of acceptance
(Llenu kopoTKo3BeHHble rpy3onogbemMHble. TpeboBanus GesonacHocTu. Yacte 1. Obwme ycnoBusa npuemMKu)

EN 1050:1996 Safety of machinery — Principles for risk assessment (BesonacHocTb MawwmH. MpuHUMnbI
OLIeHKWN pucka)

EN ISO 7500-1 Metallic materials — Verification of static uniaxial testing machines — Part 1: Tension/
compression testing machines (ISO 7500-1:1999) (Metannu4yeckve maTtepuansi. [lpoBepka crtaTUdecKnx

MapaHune ochbuumnansHoe
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FOCT EN 818-7—2010

OCeBbIX MCMbITaTeNbHbIX MawwH. HYacte 1. McnbiTateneHbie MalwwWHbl PaspbiBHO-CXUMALLEro AeNnCcTBUS
(1ISO 7500-1:1999)

EN 10025 Hot rolled products of non-alloy structural steels; technical delivery conditions (includes
amendment A1:1993) (W3genua ropsadekataHble U3 HEMErMpPOBaHHLIX KOHCTPYKUUWOHHBIX cTanen. TexHude-
CKkue ycnoeus noctaeku (c nonpaekoin A1:1993))

ISO 6431) Steels — Micrographic determination of the ferritic or austenitic grain size (Ctanu. Mukpo-
rpadhnyeckoe onpeneneHne pazMepa 3epHa eppuTa Unu aycteHuTa)

ISO 4301-1 Cranes and lifting appliances — Classification — Part 1: General (KpaHbl 1 nogbemHoe 060-
pyooeaHue. Knaccugpukauua. Yacts 1. O6Lwme nonoxeHus)

ISO 6507-12) Metallic materials — Vickers hardness test — Part 1: Test method (MeTannuueckue mate-
puanel. McnbiTaHua Ha TBepgocTe no Bukkepcey. YacTe 1. MeToabl ucnsitaHuin)

ISO 4965 Axial load fatigue testing machines — Dynamic force calibration — Strain gauge technique
(MawuHbl onst UcnbITaHWA Ha YCTanocTb C OCEBbIM HarpyxeHuvem. [JuHamuyeckas kannbposka ycunui.
YcTpolcTBa 4Nns U3MepeHnst)

3 TepMuHbI U onpegeneHus

B HacTofwem cTangapTe NpuMeHeHbl TEPMUHBI C COOTBETCTBYHOLWMMU onpegeneHuamm no EN 818-1.

4 Buabl onacHoOCTHU

MageHwe rpy3a, Bbi3BaHHOE MOTEpPeR Hecyllel cnocobHOCTU rpy30MNoABbEMHBIX YCTPOWCTB, TAKMX Kak
LleMNHble CTPONbLI UMMM UX 3NEeMEHTbLI, HeceT B cebe yrpo3y (MpAMYH UMW KOCBEHHYIO) ANS XW3HW U 300POBbLSA
Nogen, Haxo4ALWKMXCS B ONAcHOW 30He BBMM3K rpy3onoabeMHOro YCTPOUCTBA.

HacTosiwmin ctangapT yctaHaBnuBaeT TpeboBaHMsA K NPOEKTUPOBaHUI0, BbIDOpY MaTtepuanoB U MeTO40B
NCMNbITAHUH rPy30NoabeMHbIX Lienei ¢ uenbio obecnedeHns HeobxogMMoi MPOYHOCTU M U3HOCOCTONKOCTH rpy-
30M0AbEMHLIX YCTPONCTE.

YcTanocTHele pa3pyLleHUs He MOryT CO3AaTh OMACHY CUTYaLMK0, ecriv rpy30onoabeMHble Lenu Tuna T
BbIOpaHbl B COOTBETCTBMU C NMpUnoxeHneM B HacTosllero cTaHgapTa u XxapakTepUCTUKW Lieneil, ncnone3aye-
MbIX B FPY30MNOABEMHbLIX YCTPOWCTBAaX, COOTBETCTBYET TpeboBaHMAM HacTosILEero ctaHaapTa.

VMcnonb3oBaHue rpysonogbeMHbix uenen tmnos DAT n DT B rpy3onogbeMHbIX YCTPOWCTBAX € MeXaHu-
4YeCKUM NPUBOLOM MOTYT CO34aTh OMACHYH CUTYaLMIO B pe3ynbTare yCTanocTHbIX pa3pyLlleHnid. Noatomy Ha-
CTOALLMIA cTaHAapPT yCTaHaBMNMBAET cneunansHble TpeboBaHNS K KOHCTPYKUUKM U M3TOTOBMNEHWUIO LIENei, B TOM
yucrie 1 K npeaeny npoYHOCTU.

B HacTosLeM cTaHaapTe nprMBeneHbl TpeboBaHWS K MAapKUPOBKE, a Takke K cepTudukaTty ob ucnbiTaHu-
AX, NOCKOMbKY HEMpaBUibHbIA BbIDOP KNnacca NPOYHOCTA W XapakTepUCTUK COCTaBHbIX YacTelr rpy3onogbem-
HbIX YCTPOWCTB MOXET CTaTb NPUYNHON aBapumn.

lMockonbky HECOOTBETCTBUE B pasMepax Mexay rpy3onogbeMHON Lenbi U COMPSIKEHHbIMW YacTAMMU
NoALEMHOrO YCTPOCTRA (3B€3404Ka, MPUBOOHOE U IPY303axBaTHOE YCTPOMCTBO) MOXET CTaTb MPUYMHON aBa-
puK, B HACTOSLLEM CTaHOapTe NpuBedeHsbl TpeboBaHUA K pasamepam, onpedensaowmm npaBunsHoOCTL cOopku
1M COOTBETCTBME AMNEMEHTOB COCTaABHbIX YacTer MexaHuama.

Tabnuua 1 cogepXuT nepeveHb BUAOB ONacHOCTW, KOTOPbLIE SBMSOTCA CYLLECTBEHHbIMU AN KaKAoro
13 TMMNOB rpy3onodbemHblx uenei knacca T, Tunoe T, DAT un DT, n TpebyioT cneyumanbHbix MEPONPUSTURA, Ha-
NPaBneHHbIX HA CHWXXEHWE pUCKa NPK 3KCNyaTayuu.

1) B Poccuiickoit denepaumn geiicteyet FTOCT P MCO 643—2015 «Crtanb. MeTannorpaduyeckoe onpeneneHune
Habniogaemoro paamepa 3epHay.

2) B Poccuiickoit ®epepaunn aeitcteyet FTOCT P MCO 6507-1—2007 «MeTannsl v cnnaebl. Mamepenue Teepnocty
no Bukkepcy. YacTte 1. MeToa namepeHus».

2
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FOCT EN 818-7—2010

Tabnuua 1— Buabl onacHOCTM U COOTBETCTBYOLWME TpeboBaHKA

Byl ONACHOCTW B COOTBETCTBUM C MPUIOKEHUEM A COOTBETCTBYIOLUME NOAMNYHKTbI CDOT:eTCTBy'o”"':f gameegbt
EN 1050:1996 npunoxetust A EN 292-2:1991/A1:1995 1 REANSHETELH0TREIRT
cTaHgapTa
1.e | MexaHM4eckas oNnacHOCTb U3-3a HeJo- 132 5
CTaTOYHOI MPO4HOCTH o
P 4.1.2.3
4.1.2.4
41.2.4 6
1.7.3 7
4.31
1.5 YcTanocTHble paspyLlueHns (TOMbKo
ana Tunos DAT v DT) — 556n6.2.7

5 TpeboBaHus 6e3onacHoCTH

5.1 O6wue nonoxeHus

py3onogbeMHble Lenu OoMKHbl COOTBeTCTBOBAaThL TpeboBaHusaMm EN 818-1.

5.2 Paswmepsl

5.2.1 O6wWwme nonoxeHns

Bbibop HOMWHanNbHLIX KanMbpoe M pa3zMepoB uenen HeobxoaMMo NPOBOAUTL B COOTBETCTBUM € 5.2.2 1
5.2.4. icnonb3oBaHWe ApYrMx HOMWHamNbHbIX KanubpoB BO3MOXHO, ecnv oHW ByoyT B npegenax gunanasoHa,
onpefeneHHoro B 5.2.2, 1 ux pasMepbl U onycku OyayT paccymMTaHbl B COOTBETCTBMW C NPUNOXKEHUEM A.

HomuHanbeHbIA war sseHa p, coctaensaet 3 d, (rae d, — AvameTp maTepuana (npyTka) seeHa, npeg-
cTaBnaeT cobol HOMUHAaMNbHLIA Kanubp uenwu). [lonyckaeTcs BapbUpOBaHWe LWiara B npegenax ot 2,6 d, po
3,2 d, HomuHanbHbIi Wwar 38eHa p,, LOMKEH BbITb B Npegenax AoNyCTUMbIX OTKITOHEHWUIA, OMpefereHHbIX B
NpUNoXxeHun A.

n puMmedaHue — [ns obecnedeHns conpaxeHua prSOI'IO,D,'beMHDl:?I uenu ¢ COOTBETCTBYHOLWMMK YaCTAMK Tpy30-
nogbLeMHOro yCTpOI;ICTBEl HeobXo4MMBI COornacoBaHHbIe OeNCTBMSA HDOHSBD,D,MTEJ'IEI?I uenen 1 rpy3onogbeemMHbIX yCTpOPICTB,
COOTBETCTBYHOLUETO Kanwﬁpa, paamepoB Lienen, a Takke OTKNOHEHWH pasmepoB B npegenax JonyCcKoB.

5.2.2 Kanubp d,,

HomMuHanbHbIA Kanubp He agomkeH 6biTb MeHee 4 MM 1 Bonee 22 mMm. PaszMepsbl Uenei B 3aBUCUMOCTHK
OT kanubpa npueeneHsbl B Tabnuue 2.

Tabnuya 2-— Pasmepsl Lenei

Paamepbl B MUNINMMETpax

Lar 3seHa LupuHa 3BeHa Onuna otpeaka uenn 11 x p,
Hhiii MpegencHbie OunameTtp
e i OTKMOHEHUA npyTKa
kanuop i BHYTPEHHAR W, | BHewHsa w . MECTS
martepuana 1) ; : 1) CBapku
e dy (anTKa) P AREYEr min max HBR n?uax .
02 12 0,25 48 13,6 132 0,6 4.3
02 15 0,3 6,0 17,0 165 0,8 5,4
6 +0,2 18 0,35 T2 20,4 198 1,0 656
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OkoHYaHue mabnuupbi 2
Paamepsbl B Munnumerpax

Lar 3aBeHa LunpwrHa 3seHa Anuna oTpeska uyenn 11 x p,

r— MpenencHbie HuameTtp
vanerei | auerpa. b
uenm d, M?J:;vg;a Pa nonyck’) B”Wpi:'i:m ws, 5”e”|fr']":: W, ponyck? cean;i:; dg

7 +0,3 21 0,4 8.4 23,8 231 1,4 7.6
8 03 24 05 9,6 27,2 264 13 8,6
9 +04 27 05 10,8 30,6 297 1,4 9,7
10 +04 30 0,6 12,0 34,0 330 1.6 10,8
11 +0,4 33 0,6 13,2 37,4 363 1,7 11,9
12 05 36 0,7 14,4 40,8 396 1.9 13,0
13 +0;5 39 0,8 15,6 442 429 2.1 14,0
14 +0,6 42 0,8 16,8 47.6 462 2,2 15,1
16 +0,6 48 0,9 19,2 54,4 528 2,5 17,3
18 +0,9 54 1,0 21,6 61,2 594 29 19,4
20 +1,0 60 1,2 24,0 68,0 660 3,2 21,6
22 11 66 1,3 26,4 74,8 726 3.5 23,8
1) 370 3HaueHue ponycka obbiMHO pacnpegenseTca: oT +2/3 go —1/3, kak ana wara ogHoro 3BeHa Lenu, Tak 1 anga
Liara 3BeHa CTaHgapTHOW ANMHbI OTpe3ka uenu (M3 11 3BeHbeR).

5.2.3 MpegenbHble OTKNOHEHUA guamMeTpa MaTepuana (npyTka)

MpedenkbHble OTKNOHEHWs guameTpa matepuana (MpyTka) Ans KaxOoro HoMuHanbHoro kanvbpa uenwu
OOIMKHbI COOTBETCTBOBATL 3HAYEHUAM, NpuBeLeHHbIM B Tabnuue 2. MNMpedensHble OTKIOHEHUA guamMeTpa Ma-
Tepvana (npyTtka) ana noboro HoMUHaNbLHOrO kKanubpa Lenu paccyYuThIBalOT B COOTBETCTBMM C MPUMoXe-
Huem A.1.

5.2.4 War v wvpuHa

B Tabnuue 2 B COOTBETCTBMM C HOMWHAlbHbLIM Kanvbpom Lenu npuBefeHbl pa3Mepbl U OOMYCKM Lwiara
3BEHa, a TakXe LUMPUHA 3BEHLEB, KOTOPLIE PACCUYMTLIBAOT B COOTBETCTBUN C NpUnoxeHvem A.1.

Pa3amepbl 1 gonycky Wwara Ans MHOTO3BEHHOro oTpes3ka Leny Takke paccyMThiBalOT B COOTBETCTBUM C
npunoxeHnem A.1.

5.2.5 OuameTp maTepuana (NpyTka) B MecTe CBapKu

B Tabnvue 2 B COOTBETCTBMM C HOMWHAMBHBIM KanMbpoMm uenu npyuBegeHbl MakcuManbHbIA AMamMeTp mate-
pwana (npyTka) B MecTe CBapKu, KOTOPbIA PacCHUTLIBAETCA B COOTBETCTBUM C NMpunoxeHuem A. MakcumanbHbIn
OWaMeTp MmaTtepuana (npyTka) B MecTe CBapkv B NMDOOM HanmpasneHuu He OOMKEH MpeBbIaTbs HOMUHAMNLHBIA
OnamMeTp Matepuana (npyTtka) bonee yem Ha 8 %. Hu oaMH hakTuyeckmin paamep NONepeYHoro CeYeHUs 3BeHa B
MecTe CBapKku He O0mKeH DbiTb MeHbLUe, YeM hakTUYecKuii pasmep NonepedyHoro ceyeHns 3peHa uenu Bonuam
MecTa CBapKu.

5.2.6 [lnvHa 30HbI CBapKMH

[invHa 30HbI CBAPKM € He AorMmkHa npesbllaTh 3HadeHns 0,6 d,, B 06e CTOPOHbI OT LIeHTPa 3BeHa (CM. pu-
CYHOK 1).
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1 — nonepeyHas oCb 3BEHA;
| — ANWHa MHOTO3BEHHOrO OTpesKa Lenu;
p — Lar;
d,, — avameTp martepuana (npyTka) aseHa;
d, — AuameTp matepuana (NpyTka) B MecTe CBapku;
€ — ANVHa 30Hbl CBAaPKY;
W5 — BHYTPEHHASA LUIMPKUHA 3BEHa B 30He CBapKW;

W, — BHELUHSAS WUPWHA 3BEHA B 30HE CBAPKM
PucyHok 1 — Pa3mepbl 3BeHa 1 rpy30noabeMHOR Lienur

5.3 MaTtepuanbl U TepMuveckaa obpaboTka

5.3.1 KavectBO maTepuana
5.3.1.1 O6wme nonoxeHus

WMarotToBuTENb OOMKEH no,.q06paT|= Mapky ctanu anda M3rotoBneHuAa uenun CODTBETCTByPDLLIEI;"I TepMDOG-

paboTKW C 3aJaHHLIMW MeXaHU4YeCKUMIM XapakTepucTUkaMi B COOTBETCTBUM ¢ TpebosaHmamm 5.3.1.2, 5.3.1.3,
5.3.1.4 aton yacTn cTaHgapTa.
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5.3.1.2 Mapka ctanm

Mcnonb3yemas ctanb gomkHa 6biTh BbiMAaBieHa B SMEKTPoneyu unv B KUCIOPO4HOM KOHBEpTepe.

5.3.1.3 PackucneHue

Ctanb pgonxHa ObITb NOMHOCTLIO packucneHa npu BeiNnaeke, kak onpegenedo B EN 10025, cToiikon Kk
OXPYMUYNBAHUIO (CTAPEHUI0) U UMETb pa3Mep ayCTEHWUTHOrO 3epHa He Bonee 5 No MeToay onpeaeneHust Benu-
YMHbI 3epHa B cooTBeTcTBUM ¢ ISO 643.

5.3.1.4 Xumuyeckum cocTaB

Cranb JormkHa cogepath B LOCTaTOMHOM KONMMYecTBe Nernpyowmne anemMeHTbl, HTobbl roToBbIe rpy3o-
nogbeMHble Lenn nocne TepMuyeckoin obpaboTkn B COOTBETCTBUM C 5.3.2 MOIMK He TONMBKO COOTBETCTBOBATbL
MeXaHUYeCKUM XapaKTepucTuKam, YCTaHOBNEHHbIM HACcTOSALWMUM CTaH4apTOM, HO U UMETb AOCTATOYHYH HU3-
KOTEMMNepaTypHYH BSA3KOCTb, YTOOLI BblAEpXUBATb yOApHble Harpysku. [pysonogbeMHble LIenM He OOIMKHbI
NCNOMNb30BaTbCA NPWM TEMNEpaTypax HUKe 3Ha4YeHWI, yKasaHHblx B Tabnuue 9.

Cranb fomkHa cogepXkaTb HUKemNb W, Kak MMHUMYM, OOMH W3 Nermpyowmx aneMeHToB B %—~HOM OTHO-
LUEHUK He HMXKEe MUHUMalbHbIX 3HAaYEeHWI, onpefeneHHbix B Tabnuue 3.

Tabnuua 3— XUMWYECKWIA COCTaB: NEMMPYIOLLME NEeMEHTbI

MuHUMansEHOE MaccoBOe coaepKaHue rnpu NposeaeHu aHannsa nnaeku, B %
OnemeHT
Tun T Tun DAT Tun DT
Hukenb 0,40 0,7 0,91
Xpom 0,40 0,40 0,40
MonwboeH 0,15 0,15 0,15

1) Yem BbILLE 3HAYEHUE ﬂOBerHOCTHOﬁ MNPOYHOCTH u/vnn Gonblle 3HayYeHWe FJ'IyGMHbI 3aKaliky, Tem Bbllle OOJTKHO
BbITb cogepxaHne HUKenA, YToOLI 0BECNeYnTb CTOMKOCTL CTann K CTapeHuo.

[nsa Toro 4To6bl 06ecneynTh CTOMKOCTL FPY30NOALEMHbIX Lenel K CTapeHuto (OXpyn4yMBaHMI0) BO BPEMS
akcnnyatauum, cTanb AoMmKHA cogepXkaTtb He meHee 0,025 % antoMuHus.
CopepaHue cepbl 1 hocopa He LOMKHO NpeBbllaTh YKasaHHbIX B Tabnuue 4.

Tatnuua 4 — CogepxaHue cepbl U hocdopa

MakcumansHoe copaepxaHue no macce, %, onpegenexHHas
3nemeHT
npu aHann3e nnaeku npyv KOHTPONBLHOM aHanuse
Cepa 0,020 0,025
docdop 0,020 0,025
CymMmmapHoe cofepxaHue cepbl 1 hoccopa 0,035 0,045

5.3.2 Tepmu4yeckana ob6paboTtka

Mpy3onofbemMHble Lenu BCceX TUMOB AOMKHbI NOABEPraThCa 3akanueBaHuio 00 TeEMMNepaTypbl, NpeBbIlwa-
towwen Touky AC3, ¢ nocneayLwmMmM oTnyckoM, Npexae YeM oHW ByayT noaBeprHyThl BO3OENCTBMI0 TEXHOMOMU-
YEeCKOW MCNbITAaTENbHON Harpy3Kku.

5.4 NonycTtumas pabodan Harpy3ka (WLL)

Honyctumas paboyasa Harpyska (rpy3onogbeMHOCTh) ANA COOTBETCTBYHOLWEro kanubpa npueegeHa B
Tabnuue 5.

MpumeyvyaHune — [JonycTuMble 3Ha4YeHUA pabodein Harpysku, NpuBedeHHbIe B Tabnuue 5, paccyuTaHbl B COOT-
BETCTBUW C MPUNOXKEHUEM A.

,D,J'EH HOMWHanbHbIX KaﬂMﬁpOB, HE BKMKYEHHbIX B TBGJ'II/ILIy 5, BENWYMHbBI JJ,OI'IyCT]/IMOiﬁ paGOHE!ﬁ Harpy3ku
OOJTKHbI ObITh paccy4nTaHbl B COOTBETCTBMW C NPUINOXXeHNeEM A.

B kaxgom KOHKpPETHOM crny4ae npu Bblﬁope KanMSpa ueny cnefgyet ydUTbiBaTb OONOMHUTENbHBIE Ha-
FPY3KW Ha uernn, Bbl3aBaHHbIE oencTerem npueoda rpy3onogbemMHoro yCTpOF‘ICTBa. Pacuer Harpy3okK Ha uernu

6
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rpysonogbemMmHoro yCTpOIZCTBa C MexaHu4ecKkum npmneoaom criegyet npoun3sognTb B COOTBETCTBMU C NpUINo-

KeHunem B.

Tabnuya 5— Jonyctumas paboyas Harpyaka (WLL)

Lens Tuna T Llens tuna DAT Llens Tuna DT
HomuHanbHbil kanuép d,, Mmm ; " t
4 0,5 0,4 0,25
5 0,8 0,63 0,4
6 1,1 0,9 0,56
7 1:5 M2 0,75
8 2 1,6 1
9 25 2 1,25
10 3.2 2,5 1,6
11 3,8 3 1,9
12 4,5 3,6 2.2
13 53 4,2 26
14 6 5 3
16 8 6,3 4
18 10 8 5
20 12,5 10 6,3
22 15 12,5 7.5
CpeaHue HanpsikeHus, H/mm?2 200" 160 100
1) Tonbko ANA rpysonodbeMHOro YCTPOWCTBA C Py4HbIM NpuBoAOM. [ns rpy3ornogbeMHOro YCTPOWCTBA C
MeXaHW4ecKkMM NpyveodoM cM. npunoxeHve B, Tabnuua B.1.

5.5 MexaHu4yecKkue cBOWCTBa

5.5.1 TexHonoru4yeckas ucnbiTaTtenbHas Harpy3ka (WPF)
Bce rpysonogbemHbie Lenu AomkHbl ObiTh NOABEPrHYTHI BO3OEWCTBUH TEXHONOMMYECKOW UCMblTaTenb-

HOW Harpy3ku, KOTopasa pacCHUTbIBaeTCA B COOTBETCTBUK C NPUINTOXEHNEM A.

3HavyeHns TEXHONOrMYECKON MCnbliTaTenbHON Harpy3kum B 3aBUCUMMOCTK OT KanMGpa npueeneHbl B Tab-

niue 6.

MpumedyaHue — Dopmynbl ANs pacyeToB ¥ NpaBWUIa OKPYIMEeHWs NpUBeaeHsl B NPUINOXKEHUN A.

Tabnuuya 6— TexHonornyeckasa ucneitTatensHaa Harpyaka (MPF) u paspylwatouwias Harpyaka (BF)

HomuHanbHbiv kanubp d,, mm

TexHonoruyeckasn ucnblTatensHas Harpyska

Paspywatowas Harpyska (BF), kH, min

(MPF), kH, min
4 12,6 20,1
5 19,6 31,4
6 28,3 45,2
7 38,5 61,6
8 50,3 80,4
9 63,6 102
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OkoHYaHue mabnuupbi 6

HomuHaneHeIi kanubp d;,, MM TEXHOHOMHGC'((:;P?__T:}'_?;EEbHaﬂ Harpyska Paapywatowas Harpyska (BF), kH, min
10 78,5 126
11 95 152
12 113 181
13 133 212
14 154 246
16 201 322
18 254 407
20 314 503
22 380 608

5.5.2 Paspywarowasn Harpy3ka (BF) n o6wee yonuHeHue npu paspbiBe (A)

KoHTponbHble o6pa3subl rpy30nogbemMHbIX Lenen B roTOBOM BUAE OOMKHbI ObiTh NOABEPrHYTHI BO3AE-
CTBMIO paspylualoLlwen Harpy3ku, BenM4mHa KOTOpoW, No MeHbLUen Mepe, AoMmKHa JOCTUraTk 3Ha4YeHun, pac-
CUYMTaHHbIX B COOTBETCTBMU C NMpUnoxeHveM A, 1 nocne 3aBepLlUeHUs UCNbITaHUA Ha paspbiB MUHMMAambHASs
Benu4rHa obluero yanuHeHWs MpW paspbiBe OOMKHA COOTBETCTBOBAThH 3HAYEHWSM, NMpuBeAeHHbIM B Tab-
nuue 7.

5.5.3 Mporu6

OTtnenbHble 06pasubl 3BeHbeB TUNA T JOMKHbI BbIAEPKUBATL MUHUMANbHbIA NPOrMb B COOTBETCTBWM C
Tabnuuen 7 U He UMeTb Nocne 3TOro BUAUMbIX AeheKToB.

Obpasubl 3eeHbes Tunos DAT u DT gomkHbl 6e3 paspylieHnii BolaepxueaTb BO3AeNCTBUE CUMbl Fy, KO-
Topas B 2,5 pasa npeBbillaeT Jonyctumyto pabouyto Harpyaky (WLL) B cooTBeTcTBUM C 5.4. [TOBEPXHOCTHbIE
TpeluHbl UNu BMaMMble AedekTel NPU 3TOM He pacLeHWBaloTCs Kak paspylueHue.

5.5.4 TBepOooCTbL NOBEPXHOCTH

3HayeHne TBEpAOCTM NOBEPXHOCTHOMO CNOS rPY30nogbeMHbIX uenein noboro Tuna, M3aMepeHHoM B Kax-
OO M3 Tpex TOYEeK, KaK NokasaHo Ha PUCYHKe 3, JOMKHO ObiTb HE MEHbLUE 3HAYEHWI, NPUBEAEHHbIX B Tab-
nuue 7.

Tabnuua 7 — Obwee yanvHeHne Npy paspbiee, Npornd 1 TBEpAOCTE MOBEPXHOCTH

Twnel rpy3onogbemHblix Lenemn

iji DAT DT
O6uee yanuHenve npu paspbise A1), % min 10 10 5
Mporu6 f, mm min 0,8d, —2) —2)
TBepaocTb nosepxHocTus) min
d,<7wmm HV5 360 500 550
d,=0T17 0011 Mm, HV 10 360 500 550
d, <11 mm, HV 10 360 450 500

1) Onpepensetca B cootBetcTBun ¢ 6.4.4 EN 818-1:1996, 3a ucknioveHuem Toro, 4To BMeCTO L, (HOMUHanNbLHOW
BHYTPEHHelN ANWHbI UCMbIThIBagMoro o6pasua) cnonbayeTca L, — ero nepsoHajanbHas BHYTPEHHASA AnvHa.

2) Cm. 5.5.3.

3) Touku ons MamepeHuii cm. B 6.2.5.
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5.5.5 Mmy6uHa 3akanku

[na kanbpoBaHHbIX rpy3onogbemubix Lenen Tunos DAT u DT rmybuHa 3akanku, uamMepeHHas B cOOT-
BETCTBMWU C HOPMamK NMPUEMOUYHbLIX UCNBITAHWUA B COOTBETCTBUM € 6.2.6, AomkHa ObiTh B Npedenax 3Ha4yeHun,
npueedeHHbIX B Tabnuue 8.

Tabnuya 8 — [MybuHa 3akanku

Twun rpysonogbemHol Lenu

HomuHaneHsii kanubp d,,, MM
DAT DT

<8 (0,04 £ 0,01) d (0,05 +0,01) d,

n

>8 (0,03 +0,01) d, (0,04 £0,01) d,

5.5.6 MaHocOCTOMKOCTL
KannbposaHHble uenu Tunos DAT n DT gomkHbl BeigepxuBaTh 6e3 paspylleHns, He MeHee 2 - 106 Ln-
KIOB Harpysku npv ypoBHE HanpsXeHWr, ykazaHHOM B 6.2.7.

6 lNMpoeepka cobnrogeHnna TpeboBaHMA 6Ge30MNacHOCTU

6.1 Keanucukauma nepcoHana

Bce ucnbiTaHnsa v NpoBEPKA SOMKHbBI BbINMOMHATLCH 3KCMEPTOM.

6.2 NMpuemMoyHbie NCNbITaHNUA

6.2.1 O6wWwMe nonoxeHUs

Mepen cepyiHbIM M3rOTOBNEHNEM KaXaoro kanubpa v Tuna uenu oMKHbl NPOBOAUTLCS NPUeMOYHbIe
UCNbITaHWSA, Pe3ynbTaThl KOTOPBIX AOMKHbI ObiTh YAOBNETBOPUTENbHEIMU.

B cnyyae nameHeHWs pa3aMepoB, XMMUYECKOrO COCTaBa CTanu, TEXHONOrnM kapboHu3auumn unm pexuma
TepmMoobpaboTkK, BbIXOOALLMX 32 Npedensl NPUHATLIX NPOM3BOACTBEHHLIX NpeAernbHbIX OTKNOHeHWA, Heobxo-
OWMO BCE NMPUEMOYHbLIE UCMbITAHWS MOBTOPUTL.

6.2.2 Paamepbl

Kaxkgoe oToensHoe 3BeHO OQWMHHAALATU3BEHHOrO OTpeska Lenu, pasmMepbl KOTOPoro A0MKHbI COOTBETCTBO-
BaTb TpeboBaHWaM 5.2, noAgepraeTca naMmepeHuam. [nvuHa oguHHaaLaTU3BEHHOTo OTpeska Lenu Takke OOIKHa
COOTBETCTBOBATL TpeboBaHMam 5.2,

6.2.3 TexHonoru4eckasa UcnbiTaTenbHaaA Harpy3ka, pas3pylwaruasa Harpy3ka v obee ygnuHeHue
npu paspbiBe

CTaTtucTnYeckMMm UCNbLITAHWSM Ha pa3pbiB OOMXHLI ObITb NOABEPrHYTH TpU 06pasua Luenu B COOTBET-
cTBuK ¢ TpeboBaHmamMKM EN 818-1. Mocne okoHYaHMA cTaTUYeCKMX UCMbITaHMIA Ha pa3pbiB obLuee yanMHeHve
[OOIMKHO COOTBETCTBOBAThL TpeboBaHMAM, onpeaeneHHbiM B 5.5.1 n 5.5.2.

6.2.4 WAcnbiTaHUA Ha Nporué

Tpw OTOENBHO B3ATLIX 3BEHA LIENU OMKHbI BbITh NOABEPrHYTHlI UCNLITAHUID HA NporMb B COOTBETCTBUN
c EN 818-1.

Kaxaein obpasel 3BeHa Lenu Tuna T gomkeH BbiTh U30rHYT A0 AOCTWXKEHUS MUHUMATBHOMO 3HAYEHUS
nporuba f, B COOTBETCTBMM C Tabnuuei 7 1 pucyHkom 2. Kaxablid oTaenbHblid obpazey 3BeHa Tuna DAT n DT
AormkeH ObITh MOABEPTHYT Harpyske cunom Fy B cootBeTcTBUmM € 5.5.3. lNocne CHATUA Harpy3ku UCMbITYEMbIN
obpasel 3BeHa aKCnepT 4OMKeH NPOBEepUTL Ha cCooTBeTCTBUE TpeboBaHuaMm 5.5.3.
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PueyHok 2 — lMporu6 f PucyHok 3 — WMenbiTaHne NoBepXHOCTU 3BEHA

Ha TBepAoCTb; TOYKUN M3MEPEHUA

6.2.5 NcnbiTaHWe NOBEPXHOCTU 3BeHa Ha TBepAoCThb

Tpw oTOENbHO B3ATLIX 3BEHA LENW O0MKHbI BbiTh NOABEPrHYTHI UCMLITAHUIO NOBEPXHOCTU HA TBEPAOCTL B
cooteeTcTBUK C ISO 6507-1. N3amepeHUss OMKHBI NPOBOAWMTLCS B TPEX TOWKAX, Kak Noka3aHo Ha pucyHke 3. [pu
3TOM JOIMKEH BbITh MPUMEHEH CreuuanbHbIi LWabrnoH, MCKNIoYaLLMIA BIUSHUE KPUBWU3HbI 3BEHA LIENW Ha pe3ynb-
TaTt usmepeHuid. Kaxablia pesynstaTt M3aMepeHus SoMmKeH COOTBeTCTBoBaTh TpeboBaHuaM 5.5.4.

6.2.6 OnpepeneHue rMybuHbl 3akanku — tunbl DAT u DT

[nsa onpeneneHns TBEPAOCTU CEPOLEBMHbI U IMyOUHBI 3aKanky UCNbITaAHUIO JOIKHbI ObITb NOABEPrHYTHI
TPW OTAENbHbIX 3BEHA LIENW.

Kaxgbin n3 Tpex o6pa3LoB 3BeHbEB AomkeH ObiTh pa3pe3aH B obnactu 3akpyrneHusl 3BeHa, Kak noka-
3aHO Ha pucyHKe 4, 4ToBbl MCNbITAHWMA NOBEPXHOCTW HA TBEPLAOCThL NPOBOAMMKUCH MO LEHTPanbHOW OCK 3BeHa,
NpOXoasLen Yepes TOUKY X.

Kaxgblid obpasey cnefyeT BMOHTUMPOBaTh B TBEPAbIA NNACTUK M ANA NoNnyyYeHns Mmetannorpadguyeckoro
wnnda ¢ BbICOTOM MUKPOHEPOBHOCTEW, HE NPEeBLILLAOLWEN 6 MKM.

KMcneiTaHue Ha TBepaocTL No Bukkepcy AomkeH NpoBoguTb akcnepT B cooTBeTcTBUM ¢ ISO 6507-1 npu
vcnblTatensHON Harpyske B 5 H. BoaBnuBaHWe HYXHO Ha4yvMHaTb C TOYKM X (DUCYHOK 4) 1 npodomkaTh B Ha-
npaeneHn K LEHTPY CeYeHust. PaccTosiHua MeXay KOHTPONbHbIMKW TOYKaMW BOABMUBAHWS B MOBEPXHOCTb
obpasua B NpoooNbHOM M MOMEPEYHOM HanpaBreHusx crnegyeT BolOMpaTb TwatenbHo, YToObl MpaBUIBHO
BbISIBUTb Y4aCTOK C MUHUMANbHOW TBEPAOCThID. M3MepeHus cnefyeT NpoBOAMTL A0 BbISIBIIEHWA y4YacTka C
MWHWUMarnbHbIM YPOBHEM TBEPOOCTU.

JlnHna otnevaTkoB gomkHa ObiTb B HanpaeneHwu mecTa, roe TBepaocTb no Bukkepcy Ha 20 eamHwuL
Bbllle, YEM MWHUManbHasa TBEpPAOCTb, TO ecTb TBEPOOCThb cepAleBuHbl. [lonoxeHne TOYEK aTOro ydacTka
xapaktepuayeT rmyOuHy 3akanku.

Nony4yeHHas TBEpPAOCTL CepaUeBUHbl — 9TO TBEPAOCTb, M3MepeHHaa Ha pacctoanun 3 - 0,06 d, oT
BHELUHEeW KpOMKK 3BEHa.

Kaxgoe 3HaveHue rmyObuHbl 3akanky QOMKHO COOTBETCTBOBaTE TpeboBaHnam 5.5.5.
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A-A

1 MecTo nonepe4yHoro paspesza 3BeHa
2 [lnHusa (AuameTp), BOOMb KOTOPOW NPOU3BOASATCS M3MEPEHNA

3 X — TO4YKa Havyana u3MepeHus

PucyHok 4 — McnbiTaHne Ha TBepAoCTb ANA onpegeneHna rmyBuHbl 3aKanky ¢ Y4ETOM KOHCTPYKLMM 3BeHa

6.2.7 UcnbiTaHMe HAa U3BHOCOCTOUKOCTE — TUnNblI DAT u DT

McnblTaHMIO Ha MBHOCOCTOMKOCTL NOABEPratT TPU KOHTPOmbHbIX 0Bpasua 13 NATY 3BeHbLEB.

YacTtoTa BosmyLwlawuwmx konebaHuii gomkHa BeiTe B npegenax oT 5 My go 10 My, a ucnbiTaTenbHbIA
cTeH gomkeH cootBeTcTBoBath ISO 4965 u knaccy 3 EN ISO 7500-1.

TpebyeMmblil ypoOBEHb HANPSXKEHWA NPY KaXKA0M LMKINEe UCNbITaHWIA JOIMKEH COCTaBnATh!

MaKkcUMarnbHble HanpPsxXeHNs (o,,4,) 200 H/mm?
cpeaHve HanpsKeHus 120 H/Mm?2
MUHUMATbHBIE HanpsXeHus (6, 40 H/mm?2

Kaxabiit o6pasel fomKkeH cOOTBETCTBOBaTL TpeboBaHusm 5.5.6. O6pasubl, paspylleHHble B 30He 3a-
XBATHOTO YCTPOWCTBA WCMBLITATENBHOMO CTEHAA, OOIMKHBI BblTb OTEpPaKoOBaHbl, @ UCMbITAHWEe credyeT MoBTo-
PUTb.

6.3 KpuTepun npuemMKu npu NpueMoyHbIX UCNbITAHWUAX

[na kaxgoro kanubpa u TMna uenen Bo BPeMs KaxKaoro UCnbiTaHUs, 4OMKHbl ObiTh BbINOMHEHb! Tpebo-
BaHuA 6.2.2, 6.2.5 1 6.2.6.

Ecnu B npouecce vcnbiTaHnil oguH obpasel He cooTBETCTBYET TpeboBaHuam 6.2.3, 6.2.4. n 6.2.7, no-
BTOPHbIM MCMbITAHWMAM AOMKHbI BbITh NOABEPrHYTHI ABa ApYrvx obpa3ua 3BeHbeB Tol xe uenu. Ecriv oba mn3
3TWX, 3aHOBO MCMbITYeMbiX 00pa3LoB, COOTBETCTBYIOT 3TUM TpeboBaHWAM, pe3ynbTaTbl MPUEeMOYHLIX NCMbITa-
HUIA CHATAKOT YOOBNETBOPUTENBHbLIMU.

Ecnuv npu NnpMeMoYHbIX MCMbITAHKAX N8 Kaxkgoro kanvbpa v Tuna uenu 6ygyT nonyyYeHsbl yaoBNeTBOpy-
TEMbHbIE pe3ynkTaThl, MOXET OblTb HAYaTO CEPUIHOE NMPOU3BOACTRBO LiENen.

6.4 MNMpuemo-coaToyHble UCNLITAHUA

6.4.1 O6wWwMe NnonoxeHns

[nuHa uenu napTum, U3 KOTOpoi BbiBMpatoT obpasLibl ANA UCNbITaHWiA, JomkHa ObiTk 200 M. YacTb uenwm, npe-
BLILLAKOLLYH 3TY ANKUHY, CNeayeT paccMaTpuBaTh Kak OTAEMbHYH NapTULo.

B cny4ae ecnu yenu tunoB DAT m DT, KoTopble 3arpy»aloT B Nneyb ANA HarpeBaHus B npoLlecce 3akanku u
umetoT anuHy meHee Yem 200 m, ee Takke cumuTtaoT naptven. OBpasusl oTéupatot B cooTBeTcTBUM ¢ EN 818-1.
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6.4.2 Pasmepbl

KonuyecTeo 06pasLoB Ang KOHTPONA pasMepoB Lenei onpenensiioT B 3aBUcCMMOCTH OT Kanubpa uenwu, Kak
ykazaHo B EN 818-1, u kaxakiin 0bpazeL) O0MmKeH cOCTOAT U3 11 3BeHLEB.

Kaxxnoe 3BeHo kaxgoro obpasia (oTpeska) Lenv HeobxoauMo M3MepsiTh, NMPW 3TOM pasMephbl Leny OoMKHbI
COOTBETCTBOBATL TpeboBaHWAM 5.2 HacToswero cTaHgapTa.

OnvHa ogMHHaaLaTU3BeHHOro OTpes3Ka Lienu Takke AormkKHa OblTh M3MepeHa U COOTBETCTBOBATL Tpebo-
BaHMAM 5.2.

6.4.3 TexHonornyeckas UcnbiTaTenbHan Harpyska

CTeHp ANa UCNbITaHWA U MeTOAMKA NPOBEeaeHMs] UCTbITAHWIA Ha pa3pbiB OOMKHbBI COOTBETCTBOBATL Tpe-
boeaHuam EN 818-1. UcneiTaHuio Ha BO3OeNCTBUE TEXHOMOIMYECKOW WMCMNLITATENBHOW HArpy3kon OOMKHa
BbITE NOABEpPrHyTa BCA Lenb B COOTRETCTBUM ¢ 5.5.1.

6.4.4 Paspywatowasn Harpy3ka u obwee yanvHeH1e Npuy paspbiBe

CTeHg ONA WCMBITAHWA U MeToAMKa MPOBEAEeHUs WCMbITAHWIA Ha paspbiB JOMKHbI COOTBETCTBOBATb
EN 818-1.

Mocne 3aBepLUeHNs CTAaTUYECKOrO UCNLITAHMUSA Ha pas3pbiB AOMKHbI ObITh BbINONHEHbl TpeboBaHms 5.5.2.

6.4.5 WUcnbiTaHue Ha npornb

ObopynoBaHue ANA UCMLITAHWA W METOOMKA NPOBEAEHWSA MUCMBITAHWA [OIMKHbI COOTBETCTBOBATh
EN 818-1.

Kaxoblit obpasey 3BeHa Tvna T fomkeH ObiTb M30MHYT 0O LOCTWXKEHWA MUHWMANbHOMO 3HAYEHWUs Npo-
rmba f, kak ykasaHo B Tabnuvue 7 1 NoKasaHo Ha puUcyHke 2.

OtpensHele 0bpa3sybl 3seHbeB Tunoe DAT u DT cnegyeT nogBeprHyTh BO3OENCTBUIO CUMbI Fy B coot-
BeTcTBMM ¢ 5.5.3. [Nocne cHATUA Harpy3ku obpa3sel 3BeHa OomkeH ObiTh 0bcnefoBaH 3KCMNEPTOM Ha ero cooT-
BeTCTBMA TpebosaHMam 5.5.3.

I pupMmeHaHne — B cny4yae HEOGXD,E!MMOCTM AnAa NnpoBedeHnA 3KCNepTn3bl MNocne UCnblTaHMA Ha I'IpDrVIﬁ ao-
NyCKaeTCcA CHATUE NOKPbITUA C NOBEPXHOCTU oﬁpasu,a.

6.4.6 UcnbiTanue Ha TBEPAOCTL NOBEPXHOCTHU 3BeHa

KonnyecTteo 006pasLioB A4nA UCNbITAHWA Ha TBEPAOCTb MOBEPXHOCTW 3BEHA ONpefensoT B 3aBUCUMOCTH
oT kanubpa uenu, Kkak ykasaHo B EN 818-1, n kaxabiin obpazew, JOMKEH COCTOSATL M3 TPEX 3BEHbLEB.

Kaxgblin obpasel 3BeHa JormkeH ObiTb MOABEPTHYT UCMbITAHUIO HA TBEPAOCTE NOBEPXHOCTU B COOTBET-
ctBum ¢ ISO 6507-1 B Tpex To4Kkax U3MEPEHUS, KaK NoOKa3aHO Ha PUCYHKe 3.

[Mpw 3ToM cnegyeT MCMomnbL30BaTh cneuManbHbIin WabnoH, YTobkl, HECMOTPSA Ha KPUBU3HY 3BEHA Lenwu,
Nnonyy4nTb OOCTOBEPHbIE pe3ynbTaThl udaMepeHui. Kaxabiii pe3ynstaT U3aMepeHuin JOMKeH COOTBETCTBOBATL
TpeboBaHuam 5.5.4.

6.5 Kputepuu npMemMKu npu npueMo-ca4aTo4yHbIX UCNbITAHUAX

Mocne ncneiTaHWi Kaxabid obpasey, JOMmMKeH cooTBETCTBOBaTL TpeboeaHuam 6.4.2 n 6.4.6. Bce uenu
OOIKHbBI BbITE UCMBITAHLI U COOTBETCTBOBATL TpeboBaHusiM 6.4.3, NOBTOPHOE UCMNbITAHWE HEQOMNYCTUMO.

Ecnu oguH obpasel, He cooTBeTcTBYET TpeboBaHusam 6.4.4. n 6.4.5, nomxHbl BbITe UCNBITAHLI ABA OpY-
rux obpasua v3 Toi e uenu. Ecnv oba obpasua BolgepxvMBaloT NOBTOPHOE UCMbITaAHKe, TO pe3ynbTaThkl Npu-
eMO-CAaTOMHbIX UCMNbITAHWIA CHUTAKT YAOBNETBOPUTENbHLIMMA.

7 MapkunpoBka

MapkupoBka gomxHa cooTseTcTBoBaTh EN 818-1.

MapkupoBka knacca Ans rpy3onogbeMHbIX Lenen gomkHa 6bite: T, DAT 1 DT B 3aBUCMMOCTH OT TUNA.

8 Ceprtudukar o6 ucnbiTaHUAX

CepTtudomkat o6 ucneiTaHMAX gomkeH cooTBeTcTBoBaThL EN 818-1.
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9 PykoBoACTBO NO 3KCMMyaTauuu M yCTaHOBKE Lienen Ha rpy3onogbLeMHOM
ycTpoucrtee

9.1 O6Wwue nonoxeHUn

WMaroToBuTENb JOMKEH NpegoCcTaBUTh PYKOBOACTBO MO 3KCANyaTauMn, KOTopoe A0MKHO cogepxaTth cBe-
JeHus B cooTBeTCcTBUKU ¢ 9.2—9.6.

MpumeyaHune — OdancHenwue ykaszaHusa cM. B ISO 7592 (cm. Bubnvorpaduio).

9.2 OrpaHu4eHus Npu Bbibope BapMaHTa OKOHYaTerbHOW 06paboTKM rpy3onoAbLEMHBIX Lenen

JlloBasn okoH4aTenbHas obpaboTka rpy3onogbemHblX Lenein fomkHa ObiTb OrpaHuYeHa TakuMK Bapu-
aHTaMu:

a) Tepmudeckas obpaboTka;

b) ranbBaHW3UpoBaHue;

C) MeTannuyeckoe NokpeITUE;

d) nakokpaco4Hoe MoKpbiTUE.

MpumevaHune — [dancHeAwwne ykazaHua — cMm. Bubnuorpaduio.

9.3 OFpaHlﬁ‘-IEHMH npu UCNoNnbL30BaHUK Tpy3oNnoAbEMHLIX ueneﬁ

Mpy3onoabeMHbie Lenu He UCMOoNb3yT Npu:

a) HebnaronpuUATHLIX YCIOBUSAX OKPYKalLIen cpedbl;

b) onacHbIX YCNOBUSAX 3KCMNyaTauuu.

Mpy3onoabeMHble Lenu He J0MKHbI MoaBepraTbCs BIUAHUIO TEMMNEPaTYpPbl HMXEe 3Ha4YeHUH, NpuBeeH-
HbiX B Tabnvue 9 Ana Kaxagoro Tuna Lenen, v B CBA3W ¢ 3TUM He TpebyeTcsl yMeHbLlUeHWe OonycTMMoit pa6o-
Yyell Harpy3ku. Ecnv Bce-Takv Lenu UCNomnb3ylTcsa Npy TeMnepaType Hke 3HavyeHWid, NpuBedeHHbIX B Tab-
nvue 9, To B 3TOM cry4Yae M3roToBWUTENb AOIBKEH NPeaocTaBuTb HeobXxodMble pekoMeHaaunn.

Tabnuya 9 — HwkHue npegensl TeMnepaTtyp Ans rpy3onogbeMHbIX uenen

Tunbl rpy3onoabemMHbIX Lenewn HwxkHui TemnepatypHbiia npegen °C
T -40
DAT -20
DT -10

MpysonogveMHble uenu Tunoe T, DAT 1 DT moryT 6bITb MCNoNb30BaHbl Npy TemnepaTypax go +200 °C.

Ecnu rpysonogbemMHan uenb skcnnyaTupoBanack npy Temnepatype Beiwe +200 °C, oHa fomkHa ObITh
BbiBEEHa 13 aKCnyarauuu.

py3onogbemHble Lenu He JOMKHbI MOrpyaTbCA B KUCMOTHLIE PacTBOPbLI 1 NOABEPraTbCs BO3AENCTBUIO
KUCIOTHbIX MapoB, B CNy4asx Takoh HeOBXOONMMOCTH HYXKHbI peKOMeHAaUnM W3rotoBuTens. Takke rpy3onogb-
eMHble Leny He OOMKHbl MNoABEpraTtbCsa ranbBaHU3auuy WM HaHECEeHWHo MOKPbITUA OpyrMm cnocobom BGes
cornacus UaroToBuTens.

9.4 [eicTBMA Neped NepBbIM UCMONb30BaHNEM FPY30N0ALEMHbIX Lenew

Mepen nepebiM MCMOMNbL3OBAHNEM TPY30MOALEMHBLIX Lenei HeobXxoaumo 03HAKOMUTLCS C CONpPOBOAU-
TenbHLIM OOKYMEHTOM (MacrnopT Ha usgenve), B KOTOPOM AOIMKHa ObiTh M3NoXeHa MHopMaLms o:

a) Hanmuuuu cepTUcUKaTa 06 UCNBITaHUAX;

b) HaMWUuUKU MHCTPYKLMKU MO 3KCMMyaTauuu rpy30nogbeMHbIX Lenew, YCoBUSMU UX NPUMEHEHUS U pe-
KOMeHOauMaMn O NOATOTOBKE NepcoHana.

9.5 MHCTPYKUMA No 3KcnnyaTaunu rpy3onogbeMHbIX Lenei

WHCTpyKLMS No aKkcnnyaTauny rpy3onogbeMHbIX Lenei AoMKHa cogepXaTbh pekoMeHaaLun:
a) o Bbibope pasmepa v TUNa Lenu (cM. npunoxeHve B v npunoxeHwne E);
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b) npaBWNLHOM coeMHEeHWUM Lenu ¢ MexaH13Mom nogbema.
MpysonoabemHble Lenu OOMKHbLI OBUraTbCs NrnaBHo U 6e3 cKpyYnmBaHusa BXOAMTL B 3auenyieHue u Bbl-
XOAWTb U3 3aLenneHusl ¢ NPUBOAHON 3Be3A0UYKON.

MpumeyvyaHue 1 — [Ona Toro 4tobbl obecnednTs NNaBHLIA X0 Lenyv Ha NPUBOAHON 3Be3d04Ke 6e3 oLy TUMbIX
TOMNYKOB, NapamMeTphl NPUBOAHBLIX U XOMOCTLIX 3BE3404EK A0MKHbI ObiTh COrMacoBaHkbl C NapameTpaMu Lenu.

MpumeyaHue 2 — [Ana npenoTepalleHns 3allemneHus cberawLero 38eHa rpy3onogbLEMHON LM KOHTaKTu-
pYIOLLME C LIeNb YacTW MeXaHu3Ma NogbemMa OOMKHbI ObiTb CKOHCTPYMPOBaHLI Tak, YToObl 3a30p Mexdy 3BEHLAMMW MO
LUMpWUHE cocTaBnsn He MeHee 5 % OT BHYTPEeHHel LWUPWHbLI 3BEHA;

c) o6 o4ncTKe 1 cMaske.
[ng Toro 4T06bl MakCUMManbHO NPOANNUTE CPOK CMYXObl FPY30NOABbEMHbIX Lienei, X Hago cMasbiBaTh, B
4acTHOCTM, B MECTax KOHTaKTOB MeXay 3BEHbAMM.

I puMEHaHKUE 3 — prsono,m;enmble uenin OomkHbl 3KCnnyaTupoBaTbCA B HACTOTE, B YAaCTHOCTK, MOBEPXHO-
CTH, conpAraemble C 3a30p0oM, He OOJDKHBI ObITh noBpexXxgeHbl N3-3a Hann4na rpasv U Nnecka,

d) UCNONL30BAHWUN Lienen CTPOro no Ha3Ha4eHuto.
He OonyckaeTcd UCNonb3oBaHWE Mpy3onoabeMHbIX Lenen B Ka4ecTBe CTpONOB U HerpysonogbeMHbIX
TATOBbIX 3NTEMeHTOB.

9.6 MpoBepka

MeTonuka ang onepartopa no oCMOTPY rpy3onoabeMHbIX Lenen Bo BpeMs NepepbiBOB B paEOTe OOIMKHa
cogepXxartb VIHCbOpMaLl,MI'O 006 nopagke OTﬁpaKOBKM LLenen B COOTBETCTBUK C YCTaHOBMEHHBIMU KPUTEPUAMU U
O nopsagkKe eedeHWA NpoToKoOna.

MpumeyvyaHue — JdononHuteneHeie obliKMe ykasaHug cogepxatca B 1SO 7592.
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MpunoxeHune A
(obsAzaTentHoe)

Pacuet pasmMmepoB Uuenu, ,EiOI'lyCTVIMOFI paﬁo'-leﬁ Harpy3kv U MeXxaHU4YeCKUX XapaKTepUCTHUK

A.1 Pasamepbl N DONYCKH

A.1.1 Oonycku Ha AuaMeTp matepuana (npyTka):

+ 4 % OT HOMWHanNBLHOro Kanubpa — AN 3HaYEHUA Len HOMWHanNLHoro Kanvbpa meHee 18 mm;
+ 5 % oT HoMWHaNLHOro kKanmbpa — ONs 3Ha4YeHWiA Lenu HoMMHaneHoro kannbpa Gonee 18 mm.
Oxpyrnexve 3HaqeHun oo 0,1 mm.

A.1.2 OcHoOBHbIe pa3mepbl ANs pacyeToB Lenei:

MakcumanbHbIR guameTp nNpyTka B MECTe CBapKu d, 1.08d,

HoMWHanbHLIA Wwar p, 26d,<p,<32d;

MuHMManLHaa BHYTPEHHSASA LUMPUHA 3BEHA

B MeCTe CBapKu wy 1,24,

MakcumanbHas BHELWHASA WWPUHA 3BEHA B MeCTe cBapku w, 3.4d,.

BenuumHa OonyckKa Ha HOMWHanbHbIVA LWar Py MW Ha HOMWHAanbHLIA LWar OTpe3kKa Luenu, B npoueHTax, COCTaBnAaeT:

[E+0,33J,”/n,
n

roe N — KOMWYeCTBO 3BEHbEB Lenu, n = 11 — cTaHdapTHada AnuHa (kanubp) oTpesaka uenu v n = 1 — AnA oHOro 3BeHa.

MpumeyaHue — [lonyck, kak NpaBurno, pacnpenenaeTca MexXay BEPXHAM U HUXKHUM NpenensHbIMU OTKIOHE-
HUSIMW B YacTAx oT +2/3 0o —1/3. 3To OTHOCUTCS KakK K Lary o4HOro 3BeHa, Tak W K Lary 3BeHa oTpe3ska Uuenu cTaHgapTHOW
ONWHbBI.

Paamepsbl uenen, npvBegeHHble B Tabnvue 2 — 370 paccyYUTaHHbIE 3HAYEHWSA pazMepoB, okpyrneHHbie 4o 0,1 Mm
anaA aHadeHun meHee 100 MM 1 okpyrneHHble oo 1 mm ans 3HadeHui onee 100 mm.

PasMepsbl 1 gonycku ans kanubpoe, He NpuBeAeHHbIX B Tabnuue 2, cnegyeTt paccuuThiBaTh B COOTBETCTBMM C Bbl-
LeyKazaHHbIMK chopMynamu.

A.2 Nlonyctuman paGoyan Harpy3ka U MEXaHUYeCKUe XapaKTepPUCTUKK

A.2.1 O6wWwme nonoxeHns

Mpu pacuetax gonycTumMmolr pabouyell HarpyskM W MEexXaHWYEeCKUX XapakTepucTuk B hopmynax, NpUBEdEHHbIX B
A.2.2—A.2.4, ncnonb3yoT cpegHue 3Ha4YeHUA HanpsKeHUA:

a) cpedHWe 3HaYeHusa HanpsiKeHWd Ona pacdeta gonyctumon paboder Harpyskm (WLL) coctaensator 100; 160;
200 Himm?;

b) cpegHee 3HaveHWe HanpsKeHUa ANA pacyeTa 3Ha4YeHUA TEXHONMOMMYECKOW ucnbiTatensHon Harpysku (MPF) co-
ctaenger 500 H/mm2;

c) czpe,u,Hee 3Ha4YeHne HamnpshkeHWs Ons pacyeTa MUHMMAnbHOW paspylallieid Harpysku (BF . ) coctasnget
800 H/mm=.

A.2.2 PacuyeTHble 3Ha4YeHUs aonycTtuMmon paboyuen Harpysku (WLL)
3HadeHuna gonyctumol pabouein Harpysku (WLL) BeiqncnawoT no hopmyne:

1
Z-Z-n'[cjldnz

WLL =
g-1000
15
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roe WLL — ponyctumas paboyan Harpyska, T;
[c] — cpenHee 3HaueHWe HanpsxeHus, HimmZ;
g — yckopeHwue ceoboaHoro nageHus (9,80665 m/c2);

d, — kanubp uenu, Mm.
MpwW cpenHUx aHaueHuax HanpsbkeHus 200 Himm2: WLL = 0,0320353 - d 2, T;
npy cpefHUX 3Ha4YeHuax HanpskeHusa 160 H/mm2: WLL = 0,0256283 - d:z, b E:
npy cpegHuX aHadeHusax Hanpsxenna 100 H/imm2: WLL = 0,0160177 - dn2, T.

[MpuBeneHHble B Tabnuue 5 3Ha4eHUsa OONyCcTUMON paboden Harpyaku B3siThl U3 cTaHgapTHoro paga yYncen R40 n

npeacTaenaAT cobol bnmKkanwme MeHblwne 3HaqdeHna paga R40, oTHOCUTENBLHO TOYHO BeIMMCNEHHOW BenvynHe WLL.

A.2.3 PacueT TeXHONorn4yeckon ucneitatensHou Harpyzku (MPF)
TexHonormyeckyo cnbiTatTensHy Harpysky (MPF) BeluncnsaoT no dopmMyne:

2.1.7.500.0 2

MPF=|—24 |
1000

MPF =0,7853982 - d

raoe MPF — TexHonornyeckas ucneltatensHas Harpyska, kH.
[preeneHHble B Tabnuue 6 3Ha4eHUss OKpyrneHbl ¢ TovHocTho 40 0,1 kH npwu 3HaveHmsx go 100 kH. 3HaveHus,
paBHble unu bonewe 100 kH, okpyrneHel go 1 kH.

A.2.4 PacuyeT MMHUManNLHOW paspywarwuwei Harpysku (BF ;)
MuHMManNeHY0 paspyLlaroLwyto Harpy3Kky BeIMUCAAKT No dhopMyne:

2.1 .7.800.0,2

BFimin = 1000

BF,, = 1,2566371 - d 2,

roe BF ., — MWHUManbHas paspyluatollas Harpyska, kH.
[MpuBegeHHble B Tabnvue 6 3Ha4eHUs OKpyrneHbl ¢ TodHocTe A0 0,1 kH npu 3Havennsax go 100 kH. 3HaveHus,

paBHble unu bonbwe 100 kH, okpyrneHsl go 1 kH.
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MpunoxeHune B
(obsAzaTensHoe)

Kputepuun Bblbopa KannbpoBaHHLIX Lenei ANA rpy20NoAbLeMHbIX YCTPOWCTE C MEXaHUYECKUM
npueoaoM. Tunsl T, DAT u DT

B.1 OGwwue nonoxeHus

Beibop HoOMUHaNbHOro kanubpa rpy3onogbeMHON Len 3aBUCUT OT FEOMETPUYECKUX U AMHAMWUYECKUX NapaMeTpoB
cUcTeMbl NpYBOAA, AOMYCTUMON pabo4vei Harpy3ku, TUMa LEeNn M HECKOMNBKNX KO3MULMEHTOB, OOHWM M3 KOTOPbLIX Paccyu-
TbIBAKOTCA, @ Apyrne onpeaensainTca 3KCNEPUMEHTANbLHO W yCTaHABNUBAKTCA A5 Kax oW onepauvm nogbema.

MpuBEOEHHbBIE HMKE MEXaHUYECKUE XapakKTEepWCTUKM ONpPEnensitoTcs B 3aBMCMMOCTW OT B3aWMOOEWCTBUA rpy30-
NoOBEMHON LLENW U LIENMHOro NPYBOAA MEXaHM3Ma NOABbEMA W B 3aBUCUMOCTM OT HArpy3KM 1 TUMna rpy3onogbemMHon Lenw.

MWHMManNbHEIA HOMWUHANbLHLIA Kanubp rpy3onogbeMHON LEnu 3aBUCKT OT (pakTOpPOB, NPMBEAEHHbIX B B.4.

MNpenenbHaa AMHaMUYeckas Harpyaka (Fj.) COCTaBMNAeT CyMMapHble Harpyaku rpy3onodbeMHON Lienu, KoTopble
BO3HWKAIOT BO BpeMs paboTel MexaHuama Nogbema Ha HKeCTKOW HECYLLEN KOHCTPYKLWUA.

MpumeuvaHnne — Takon nogoxon He Bcerga rapaHTUpYeET, YTO BeibpaHHas uernb BygeT OocTaTouHO MPOYHOWN,
NOCKOMbKY MOXET MPOSABUTLCA KaKoN-nmbo HeraTuBHbIM hakTop, He YYTeHHBIN Npu pacyeTe. 3TO Bo3MNaraeT OTBETCTBEH-
HOCTb Ha MPOM3BOAMTENS MexaHW3ma Nogbema, KOTOPbIN 0053aH COBEPLUEHCTBOBATE KOHCTPYKLMIO CUCTEMBI «MEXaHWU3M
nogbemMa — Lene» ¢ ydetomM ntoboro daktopa, He ykasaHHoro B Tabnuvue B.4. CrnenyeT oTMETUTB, YTO 3HAYEHUS YPOBHA
HanpsXeHWi, KOTopble MEHbLLE YeM Te, HYTO nNpuBedeHsl B Tabnuvue B.1, nomkHbl 6bITe OPUEHTUPOBAHEI H8 MAKCUMANBEHO
[ONyCTUMYI0 Harpyaky F . Ans rpysonogbemHoit uenu. OaHako oHM He J0MKHbI NPeBbIaTs NpeaensHoN AMHaMUYeckon
Harpysku (F,) rpyaonogbemHoi uenu ana nioboin onepauuy nogbema.

B.2 OcHOBHbIe 3HaYeHWUA Onsl pacyeTa MexaHM4YeCcKUX XapakTepUCTUK Lenen u gonyctumon paboyen
Harpy3ku ¢ y4eToM rpy3onogbLeMHOro ycTpoMcTEa B cooTBeTCTBMM C ISO

B Tabnuue B.1 npuBeneHbl gaHHble ANa pacyeTa MexaHUYeCcKUX XapaKTepuCcTUK: JonyCcTUMOW pabodent Harpyskm
C Yy4eTOM KnaccudmkaLummy rpy3onogbeMHOr0 YCTPOUCTBa B COOTBETCTBMM € ISO 1 Tuna ueneil B COOTBETCTBUM C ITUM
CTaHOapTOM.

B.3 YcnoBwua akcnnyaTauuu rpy3onoabeMHbIX YCTPOWUCTB ¢ MEXaHMYeCKUM NPUBOAOM

LlenHble rpyzonodbeMHble YCTPOWCTBA CNeayeT KnaccuduUMpoBaTh Mo rpynnam B 3aBUCMMOCTM OT CYLLECTBYH-
KX YCMOBUWIA 3KCMNyaTalun ¢ yYeTOM Auanai3oHa Harpy3ok U ANUTeNbHOCTU BbINIONHEHWsT Onepaunili B COOTBETCTBUN C
1ISO 4301-1.

B.4 OnpegeneHne HOMWHaNbLHOTO Kanubpa uenwu

B.4.1 ®aktopsbl, onpegensaowye MMHUManNbHbLIA gMamMeTp Lenu

Beibop kanubpa uenu 3aBUCUT OT cneayrLnx GakTopoB:

- YCMNOBWW 3KCMyaTauui,

- TMna uenw;

- KonuMyecTBa BnagwuH (unu 3ybbes) NprBOLHON 3BE300YKM;

- CKOpOCTW ABWXEHWS Lienu;

- BbIbpaHHOro HOMUHanNkLHOTo kanubpa uenu d,;

- KoathhMUMeHTa, YYUTLIBAKOLLETO AUHAMUYECKOE BO3OENCTBUE;

- KoadhpuLMeHTa, YYUTEIBAKOLLErO AMana3oH LMKITMYECKUX HanpsKeHWI B 3aBUCUMOCTM OT TUMa Lenu;
- MPOCTPaHCTBEHHOTO NOMOXEHWUA BNaauH NPUBOAHON 3BE300HKN.
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Tabnuua B.1— MexaHnyeckne xapakTepUCTUKM rPY30NOgbeMHbBIX Lienel B 3aBUCMMOCTI OT rPynMbl rPY30NogbeMHO-
ro yCTpoWCTBa B COOTBETCTBUM C Knaccudmkaumen 1SO

Ipynna rpyzonogbemMHOro ycTponcTea B cooTBeTCTauM © knaccudmkaumen (ISO 4301-1)

My

Mj

M,

Mg

Mg

M,

Mg

HanpsekeHus

Tun
uenu

Twn
DAT

DT

Tu
DAT

DT

Tn
DAT

DT

Tu
DAT

DT

Twn
DAT

DT

Twn
DAT

DT

Twn
DAT

DT

CpegHue  Hanpske-

HuA  (oy) AnAa  Bbi-
YUCMEHUA  3HAYEHWIA
MWHMMAaNbHOW  pas-
pyLlalLen Harpysku
(BF

min)

H/mm2 800 800 800 800 800 800 800

CpenHue Hanps-
Wenus (o) OnA Bbl-
YWCMEHUA  3HaYeHus
TEXHOMOIMYEeCKON WC-
NbITaTeNbLHOW Harpys-
kn (MPF)

Himm2 500 500 500 500 500 500 500

CpegHue  Hanpske-
HUA (o;,) nNpu npe-
nenbHoW  AuHaMude-
CKOW Harpyake (Fj;,)

H/imm2 | 225 | 200 200 180 160 140 125 112

CpegHue  Hanpsixe-
HUA (o) Npw makci-
ManbHO AOMyCTUMON
Harpyske (F)

H/mm2 | 160 [ 100 | 160 | 100 | 140 | 90 [ 125 | 80 [ 112 70 | 100 | 63 |90 | 56

M punmevyaHune — 3Ha4eHus HaI'IpH}KE.‘HI/II?'I, npuBegeHHbIE B aToun Tabnuue, nony4vyeHbl Kak OTHOLWIEeHWE Harpy3ku
Ha nrnowagb K cymmapHoﬁ nnowanu nonepeYyHoro ceveHuA obeunx CTOPOH OT UeHTpa 3BeHa uenu, T. €. OHN ABNAKTCA
cpeHMMK 3Ha4YeHNAMK Hal'lpﬂ)KE‘Hb‘ll?l. HaI'IpH)KEHVIﬂ pacnpegeneHbl HepaBHOMEpPHO: B HaCTHOCTH, B obnacTtu BHelLHeN
KPOMKW 3BEHA HanpaAXeHunA pacTaXXeHWAd HaMHOro GonbLue.

B.4.2 OnpepeneHve gvamMeTpa NpyTKa rpy3onoALeMHON Lienyd B 3aBMCUMOCTH OT AMHaMUYECKUX Harpy3ok
B.4.2.1 [uameTp npyTka d;, B 3aBUCUMOCTM OT BeNMYUHLI FPy3a U Xapakrepa [BUKEHUA Lenu

a) Pacyet guametpa.

[duvameTp npyTKa rpy30onogLEeMHON Lieny pacc4uTbIBalOT No dopMyne:

dy > c.,‘l(wo,ms-ﬁ}-c? F.,
C2

MpumedvaHue — CrnegyeTr UMETb B BUAY, YTO

(14-0,015-@}@72%,
C2

rae dq — pacyeTHbIi AMameTp MaTepuana (NpyTka) rpy3onoabeMHON Lienu, 3aBUCALLIMIA OT 3KCNNyaTaLWoHHOTO pexnma
Lenu, MM;

F— Harpy3ka Ha U€Enb, 3aBncALlan oT ocobeHHOCTH nogbema rpysa, H;

€y — KO3(MULNEHT, YYATLIBAIOWMA TUN TPY3ONOABEMHON LEnu W  rpynnbi
(1SO 4301-1);

€y — KO3(PULMEHT, YHUTLIBAIOLLMIA KONMYECTBO BNaauH (3y6bes) NPMBOAHON 3BE300MKM;

rpPy20MNoaLEMHOTO  YCTPONCTBA
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C3 — KO3(POULMEHT, YHMTLIBAIOLMIA CKOPOCTb ABVKEHWS LIenn;

Cy — KOA(PDULNEHT, YUUTBIBAOLLMIA HOMWHATBHBIV Kanubp rpy3onoabeMHoON Lenu d, ;

Cg — KOAPDOULINEHT, YUNTHIBAIOLLMIA AUANA30H LIUKITMHECKUX HAMNPSHKEHWA B 3aBUCUMMOCTU OT TUMa uenu;

C7 — KO3(POULMEHT YCUIEHMA, 38BUCALLWIA OT NPOCTPAHCTBEHHOTO NONOXEHWA BNaanH MPUBOAHON 3BE304K.

Tabnuua B.2 — KoachdnumeHt ¢,

2
C1 =
Slim T
[pynna mexaHuama nogbema Tun uenm
(ISO 4301-1) T DAT DT
M, 0, 053 0, 056
M, 0, 056 0, 056
M, 0, 060 0, 060
Mg 0, 063 0, 063
Mg 0, 068 0, 068
M, 0,072 0,072
Mg 0, 076 0,076
Tabnuua B.3 — KoathdnumeHT ¢,
., =2
2710
Konuyecteo BnagwH (3ybweB) Z 4 5 6 7 8 9 =10
KoachduumeHT ¢, 1,5 2:5 3,5 5 6,5 8 10
Tabnuua B.4 — KoadhUUMEHT Cq
2
Cy— (iJ 100
60

CkopocTb ABWXeHWs uenu V 0o...M/MuH 6 8 10 12,5 16 20 25 31,56 40 50 63

KoadhduumeHT ¢, 1 2 3 4 7 1" 17 28 44 [ 70 | 110

Tabnuuya B.5 — KoatpmumeHT ¢,

7% -100
C4 :—,
45.d g

dy . B MM

Koachdpuumentc, | 56 | 45 | 3,7 | 3.2 | 28 | 25 | 2.2 2 19 (17 |16 |14 |12 ] 11 1
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Tatnuua B.6 — KoadhnUMeHT cg

cg = Slim = 1
Oh
Tun uenwm Cq
T, DAT 1,25
DT 2
Tatnuuya B.7 — KoadhnUMeHT ¢
1
C7 =

[180“]
CO0S
Z

KOJ‘II/I‘-IECTBUO BnaguH (3ybbes) 4 5 6 7 8 9 10 1 12 >13
NPWBOSHOW 3BE€3404KN Z
KoadhdwmuueHT ¢, 1.4 1,25 | 1,15 | 1,11 1,08 1,06 1,05 1,04 1,03 1

b) MpoBepka sHa4eHUiA dy NpY NPUEMOYHBIX UCTILITAHWAX.

3HadeHun koadpuumeHtos C,, C; 1 C,, NpusedeHHble B Tabnuuax, npegHasHaveHbl 4na onpeaeneHns uHamu-
YeCcKO Harpysku rpy3onogbemMHon uenwu den, BO3HUWKAIOLWEN BCMNeACTBUE B3aMMOAEWCTBUA Py30NOALEMHOM Lenu u
NMPUBOAHOW 3BE3A04KK MPY30MNoabEeMHOro YCTPOWCTBa. den — noKasaTenb NpeaensHON AMHAMWYECKOW pe3oHaHCHOM Ha-
rpyaku. dakTuydeckas AMHaMUYeckas Harpyska ueny U3MepseTca G NOMOLLBH OaTYMKa ANns U3MEepeHusl Harpyaku U peru-
CTpupyioLlero npubopa Bo BpeMaA ABWXKEHWA Lenn B pabodyem pexrme 40 MOMEHTa MOMHOM OCcTaHOBKM. [1pr 3TOM A0MKHO

ObITb 0Becne4yeHo:
- Hanuuue rpysa;

- MaKCUMalbHaa CKOpPOCTb HOﬂbeMa."Ol’!yCKaHVIH;
- OCHacCTKa ana 3akpenreHua rpysonogbemMHoro yCTpOﬁICTBa;

- peXuMm nogbemMa U onyCKaHWA rpy3a and oCTUXKeHUA NepBoro pe3oHaHca, CM. pPUCYHOK B.1.

1 2

i}

.
8 mllmu.|mmumHnHN’IIMmm...L.
A A

5
Y

— Harpy3ka (ocb opauvHar);

— ONUTENbHOCTE Npouecca nogrema,
— ONMNTENbHOCTb NpouecCa OCTaHOBKHN;
— ONMUTENBbHOCTE Npouecca OonyCKaHuA;

— Hyneeas Harpyaka/mcxonHoe COCTOAHWNE;

— 30HbI NepPBOro pe3oHaHca;

— Benun4yuHa paboyen Harpysku;

1
2
3
4
5 — BENMYMHA Harpy3ku Npu NepBoM pe3oHaHce;
6
7
8
9

— BpemMa (ock abcuucce)

20
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3Has BeNMYMHY NpefenbHON AMHAMUYECKON Pe30HAHCHON Harpyski Fy, . ONpeaeneHHon Bo BpeMs MPUeMOYHBIX
UCMbITaHWIA, BblYUCTIAEM AuameTp dy no dopmyne

d1 201-,‘,de“ -Cz,
roe F

dyn — Hanbornbllas BeNUYUHa Harpy3ku B LENW, ONpeaerneHHon:

a) KaK MakcumanbHas QUHaMWYeckas Harpyska Lenq, u3aMepeHHas Bo BpeMS NPUEeMOYHbLIX UCIbITaHWA Unu:

b) pacyeTHblM NyTem no dopmyne: den "Cr2¢Cg- F.

B.4.2.2 [inameTp npyTKa uenu d, B 3aBUCUMOCTH OT AeWCTBUA YAAPHLIX HArpysok

a) Pacuet guametpa.

YnapHas Harpyaka MoXeT ObITh BbILLe, YEM Harpyaka, KoTopas BO3OEWCTBYET Ha Lenb B paboyem pexume, Kak yka-
3aHo B B.4.2.1. B aTOM cnyyae 3HaveHne gnameTpa matepuana (npyTka) OOMmKHO onpeaenaTbesa no popmyne:

d2201-,/c5-F.
MpumedaHune — Cg=cg,

roe d, — TeopeTUYeckUin AMaMeTp MaTepuana (npyTka) uenu, onpegenaemblii ¢ y4eToM OeWCTBUA yaapHoM
2
Harpysku, MMm;

C5 — KO3(PDULMEHT, YUNTLIBAIOLLWIA YAAPHYIO HArpy3Ky rpy3onogbeMHOro yCTponcTaa.

Tabnuuya B.8 — KoathduumneHT ¢c;

GhopocTE:  [BMMEHMR o 8 10 125 | 16 20 25 315 | 40 50 | 63
uenu V go...M/MUH
Koadbcpuumen c, 125 | 14 16 18 2 | 225 | 25 28 | 315 | 355 | 4

MokazaTenu, npueeaeHHbIe B Tabnuue B.8, ABNAITCA OPMEHTUPOBOYHLIMI ANA CNyYaeB NOHATUA rpy3a npu ocna-
©GneHHolt Lenu 6e3 yyeTa Npockanb3biBaHWA CUENNeHns.

b) lNMpoeepka 3Ha4eHUs d, NPU NPUEMOYHBIX NCMbITAHNAX.

dakTu4yeckas BeNUYMHA Gy OOMKHA ONPEenaAThbcA U3MepeHUeM Harpyaku Lenu G NMOMOLLbIO JaT4YMKa Harpyski u
perncTpvpyoLLero npubopa BO BPEMS NEpPEMELLEHUS MakCcUManbsHoro rpysa B pabo4em pexvMe 40 MOMEHTa MOMHON
YCTaHOBKM, C BbINOMHEHWEM MOMHOIO LMKIAa HAarpyXeHns Lienu, HanprMmMep:

- NogHATWE rpy3a npu ocnabneHHon uenu;

- NOAHATWE IPpy3a B NOABELUEHHOM COCTOAHWM;

- OCTaHOBKa npw NogbemMe rpyaa;

- OonycKaHWe rpysa B NoABELLUEHHOM COCTOSHUM;

- OCTaHOBKa NMpW OMycKaHuK rpyaa.

B cnyvae ecnu B rpy3onogbeMHbIX YCTPOACTBAX ycTaHoBNeHa npedoxpaHutensHas mMydTa, nsmeperne Cy Boinon-
HSIETCA C 3TON MY(TOW, YCTAHOBMNEHHOW B COOTBETCTBMW C TpeOOoBaHUAMK M3rOTOBUTENSA TPY30NOLBLEMHONO YCTPOWUCTRA.

MakcumanbHoe 3HaueHne koadduuuerTa Cg, ONpeaeneHHoe Npu NPUeMoYHbLIX UCTLITAHUAX, CNeayeT NCMonb3o-
BaTb Mpu pac4eTe aMameTpa d,, B COOTBETCTBUM C hopmynoit B.4.2.2 a), ecrnin sHaueHne Cg NpesbILIaeT 3HaYeHne Koag-
duumnerta Cg.

B.4.3 OnpegeneHue Heobxo4MMOro HOMMHanbLHOro Kanubpa uenu

Bonbwuit n3 nuameTpoB dy WnNK d, ABMAETCA MWHUMANbHBEIM AOMYCTUMBIM pPa3MepoM auameTpa matepuana
(NpyTka) uenn d ;..
Bribop HomuHanbHoro kanubpa uenu npueeneH B Tabnuue 2. HomuHaneHbin kKanubp d,, omkeH BbiTh HE MEHbLLE,

YeM 3HaueHue d.,,.
B.5 lMpoBepka 6e3onacHOCTH Lenu

CraTtudeckuin KoahMLUMEHT NONE3HOMO OENCTBUSA Zps:

d.-m-
Zo =029 5 0,97-8,.
2-F
21
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OuHamu4ecknini KoadOULMEHT NONe3HOro AelNcTBrs Zpd:

2
=M20,97.32,

z
= o

roe F* umeeT HambBonblee 3HAYEHUE U3 TpeX BENWYUH, onpegenexHHblX, Kak yKa3aHO HXKE!

F =[1+0,015-—Ca-c4}-07-5
C2

F = den 'CT]
. Mpn N3MepeHuu,
F = F E C5

d,, — BbIGpaHHbI HOMUMHANBHBLIA Kanuop uenu.
B tabnuue B.9 npueenerbl sHayeHWs KO3hPUUMEHTOB 3anaca NpoYHoCTM S, — OMNs pacyeTa MakcumarnbHO 4o-

NyCTMMOM Harpysku uenu n S, — ANg pacyeta AUHaMWUYECKON Harpysku, B 3aBUCKMOCTM OT TPYnn rpysonogbeMHoro
YCTPOWCTBA, NpuBedeHHbIX B Tabnuue B.1.

Tatnuua B.9— Pabouue (cTatmyeckme) n guHaMu4eckne KoadhnumeHTsl

Ipynna rpysonogtemHoro ycrponctea (1ISO 4301-1)
M, My M, Mg Mg M, Mg
Tunbl uenu
Pabouue (cTatudeckre) u AMHaMmuyeckne KoadhUUMEHTLI 3anaca npoYHOCTH
S, S, S, S, S, S, S, S, S, S, S, S, S, S,
T n DAT 2] 3,6 5 4 56 4,5 6,3 5 7.1 5,6 8 6,3 9 71
DT 8 4 8 4 9 4,5 10 5 |11,1] 5,6 12,58 6,3 14 |71
gy = Si=—b,
Ocf Olim
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MpunoxeHune C
(cnpaBo4Hoe)

Cuctema o06o3HavYeHU gns rpyzonogkLeMHbIX uenen — knacc T

O6uwasn cTpyKTypa:
FCOCTEH 8187 T 8-24

CTaHﬂapT W COCTBETCTEYIOLLAA ero 4acTb

Tvn uenu T, DAT wnn DT

Pasmepbl ueny (kanubpxLuar)
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Mpunoxenwne D
(cnpaBo4Hoe)

OPHEHTMPOBO‘-IHBH Macca rpysonogbeMHbIX LlEI'IEﬁ knacca T

Tatbnuua D1

Kanubp d,, mm Macca, krim, =
4 0,35
5 0,54
6 0,8
7 1.1
8 1,4
9 1,8
10 2.2
11 27
12 31
13 3,7
14 4,3
16 56
18 7,0
20 8,7
22 10,5
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FOCT EN 818-7—2010

MpunoxeHue E
(cnpaBo4Hoe)

PekomMeHOauMu MCnonbL30BaHUA Lenen

Hwke npreefeHbl pekoMeHaauUK No NpUMeHeHI0 PasnyHLIX TUMOB rpy30onoabeMHbIX Lieneid knacca T.

Tun T — Ansa rpy3ono4beMHbIX YCTPOWCTE € PYYHBIM UMM MEXaHWYECKUM NMPUBOLOM NPW MarnbiX CKOPOCTAX MOgb-
ema, paboTarLMx B HOpManbHbIX YCOBUSIX.

Tun DAT — ans rpy3onogbeMHbIX YCTPOWCTE BONbLUOK rpy30MogbeMHOCTM C MEXaHUYECKUM NpuBogom npu 6onb-
LUIKX CKOPOCTAX NoAbeMa, rae TpebyeTcsa NoBbILLEeHHAs U3HOCOCTOMKOCTL Lienei.

Tun DT — Ans rpy30nogbeMHbIX YCTPORCTB ¢ MEXaHUYECKUM NMPMBOAOM, SKCMNYaTUPYEMbIX B YCMOBWSX 3anblNeH-
HOCTH (3arpasHeHns ).

MpumedyaHue — 3akaneHHble LENU HE NPeaHa3HaYeHbl At UCMNOMNb30BaHUs B NepedBUKHbIX rPy30NoabeM-
HbIX YCTPOWUCTBAX C PY4YHBIM MPUBOLOM.
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FOCT EN 818-7—2010

MpunoxeHne ZA
(cnpaBo4Hoe)

CBA3b HacTosALlero AokyMeHTa ¢ [lupektuBsamu EBponeickoii Komuccuu

HacToawwmn gokymeHT paspaboTtaH B pamkax nonHoMo4ni, npeactaeneHHeix CEN EBponerickoi Komuccun n EBponei-
ckor Accouvauunm cBobogHOW TOProBnu, U COOTBETCTBYET OCHOBHLIM TpeboBaHusam Oupextus EC:

Oupektnee «MawwmHeli» 98/37 EC, oTkoppekTupoBaHHon Oupektueon 98/79/EC.

CobntogeHne HacTosLwero ctaHgapTta obecneyvBaeT COOTBETCTBME MPOAYKLMM OCHOBHbLIM TpeboBaHusim Jupektu-
Bbl, KoTOpasa 6asupyetca Ha npasunax EFTA.

MpepnocTepexerune: K npoaykunmn, Kotopas 0THOCUTCA K obnacTv npMMeHeHWs HacTosLWero ctaHgapra, Mo-
ryT 6bITb NpegbLABNeHbI Apyrue Tpe6oBanusa n gpyrue OQupektuesl EC.
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FOCT EN 818-7—2010

MpunoxeHue OA
(cnpaBo4Hoe)

CBE,E[EHIM;I O COOTEBETCTBMU CCbINOYHbIX MeXAYyHapoAHbIX CTaHOapTOB
MeXrocygapcrtBeHHbIM CTaHgapTam

Tabnuua OA.1

OBo3Ha4eHne CCbINIOYHOMO MEXAYHAaPOAHOro cTaHaapTa co(():TTBeenT?;;mn O6D3Haq32ieronc;';;§§';2ﬁ2f§ gg;);gae;igaymmem

EN 292-1:1991 — *

EN 292-2:1991/A1:1995 — *

EN 818-1:1996 [[OCT EN 818-1—2017 «Llenw cTanbHble U3 Kpyr-
NbIX KOPOTKMX 3BEHBEB AndA nodbema rpy3oB.

IDT

BezonacHocTtb. Yacte 1. Obwme TpeboBaHus K
NnpUemMKe»

EN 1050:1996 — *

EN ISO 7500-1 — *

EN 10025 — N

ISO 643 — *

ISO 4301-1 — *

ISO 6507-1 — *

ISO 4965 — *

* CoOTBEeTCTBYIOLLMIA MEXrocyAapCTBEHHbIN CTaH4apT OTCYTCTBYET.

MpumeyaHnune — B HacToswel Tabnuue WCNOML3OBAHO Ccreaywllee YCNoBHOe 0603Ha4yeHue cTeneHu
COOTBETCTBMA CTaHOApPTOB:
- IDT — naeHTUYHbIM CcTaHaapT.
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FOCT EN 818-7—2010

Mpunoxexune b
(cnpaBo4Hoe)

OTgenbHble pacxoxaeHusa TepMUHonoruum, npuHaTton B EN 818-7 u B HacTosilweM cTaHgapTe

TepMMHO.ﬂOFHH, NPpUHATaA B

EN 818-7

B HacTosAlleM CTaHgapTe

Fine tolerance chains

KanubpoBaHHble Lenu

Manufacturing proof force, MPF

TexHonornyeckas UcnblTaTensHas Harpyaska

Meanstress [0]

Cpe,u,Hee 3Ha4YeHne HanpaxeHna
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FOCT EN 818-7—2010

Bubnuorpadcun

[11 FEM Fédération Européenne de la Manutention (Cekuns IX: CepuitHble nogbeMHble YCTporcTBa — Knaccel Lenen,
kpuTepuwn TpeboBaHuii no BelGopy)

[2] SO 7592:1983 Calibrated round steel link lifting chains — Guidelines to proper use and maintenance (KanubpoBaHHbie
Kpyrrno3seHHble rpy30noAbeMHble Lenu — PyKOBOACTBO MO UCMOML30BaHWIO U 3KCMyaTauum)

[3] FEM 9.671 Section IX: Serial hoists — Chain grades, criteria for selection requirements (Eeponetickas ®egepaums
no cpeAacTBam MexaHu3auuu)
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FOCT EN 818-7—2010

YOK 621.86.065.4.055.2-022.46 (083.74)(476) MKC 21.220.30; 53.020.30 IDT

KntoueBble crnoea: uenu rpy3onogbemMHble, BbICOKasda TOYHOCTb, Kiacc T, TUNHI, obnactb NMPpMeHeHuA, besonac-
HOCTb, BWUAbl ONAacHOCTH, Tp86OBaHM9 GEQOHBCHOCTM, NpUemMoYHble NCNbITaHUA, NpUeMO-CaAaTOYHbIE NCNbITa-
HWA, MapKMpoBKa, cemechKaT (o]} NCMNbITaHMAX, PYKOBOACTBO NO 3KCnyaTtaumn
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Co3gaHo B eOnHUYHOM UcnonHeHun B PIBY «MHCTUTYT cTaHgapTU3aumMu» Ons KomnnekToeaHma @egepansHoro MHQOPMaLWOHHOIO
thoHaa crangaproe, 117418 Mockea, Haxumosckuia np-T, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 35/ 36
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-818-7-2010



https://gostexpert.ru?utm_source=pdf&utm_medium=68162
https://gostexpert.ru/gost/gost-818-7-2010?utm_source=pdf&utm_medium=68162&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 36 /36
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-818-7-201


http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=68162
https://gostexpert.ru/gost/gost-818-7-2010?utm_source=pdf&utm_medium=68162&utm_term=page

