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MNpegncnosue

Llenn, OCHOBHbIE nMpuHUMNBI W NOPSOOK  NpoBedeHna  paboT  no
MEXrocy4apCTBEHHOW cTaHgapTusauum ycTaHoBsieHbl [OCT 1.0-92
"MexrocygapcTBeHHas cuctema ctaHgaptusaunn. OcHoBHble nosioxeHnsa" n FOCT
1.2-2009 "MexrocypoapCTBeHHad cuctemMa  cTaHgapTtu3auumn.  CTtaHpapTbl
MEXTOCYAapCTBEHHbIE, MNpaBufia M pPekoMeHZauunm Mo MeXrocyaapCTBEHHON
cTaHaapTm3auun. [NpaBuna paspaboTku, NPUHATUA, MPUMEHEHUs, OOHOBNEHNA U
OTMEHbI"

CBeneHuA o cTaHpapTe

1 NMOAIOTOBJIEH Hay4HO-npon3BoACTBEHHLIM pPecnybrMKaHCKUM  YHUTapPHbIM
npegnpuatnemMm "benopycckuin rocygapCTBEHHbIM WMHCTUTYT CTaHgapTu3auum u
ceptundmkauumn” (benMCC)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynmpoBaHui0 U
meTponorum (Pocctangapr)

3 NMPUHAT MexrocynapCTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTposriorMn u
cepTudmkaymm (npotokon ot 27 ceHtabps 2013 r. N 59-11)
3a NpuHATME NPOrosiocoBasu:



KpaTkoe HaumeHoBaHue || Kog cTpaHbl no CokpalleHHoe HanMeHoBaHWe
cTpaHbl no MK (MCO MK (MCQO 3166) HaLMOHanNbLHOro opraHa no
3166) 004-97 004-97 cTaHgapTmsaumm

ApmeHus AM MnHakoHoMUKK Pecnybnvku
ApmeHns

Benapycb BY [occTaHgapt Pecnybnvkn
Benapycb

Knprmnsusa KG KbipreiactaHgapT

Poccusa RU PoccTtaHgapt

TamxnkmncTaH TJ TapxukcTaHgapT

Y3bekucrtaH Uz Y3cTaHgapT

4 Tlpukazom PeneparnbHOro areHTCTBa MO TEXHUYECKOMY PErynmpoBaHMio U
meTposiormm oT 11 mapta 2014 r. N 113-cT mexrocygapcTBeHHbln ctaHaapT FTOCT
IEC 62208-2013 BBEoeH B OENCTBME B KadecTBE HaLUMOHaNbHOro craHgapTta
Poccuinckon ®enepaumnm ¢ 1 auBapst 2015 r.



5 Hactoswmin ctangapT ngeHtndeH mexayHapogHomy ctaHgapty IEC 62208:2011*
Empty enclosures for low-voltage switchgear and controlgear assemblies - General
requirements (O0o0noYkn NycTble ONA HU3KOBOSIbTHBLIX KOMMSIEKTHbIX YCTPOWCTB
pacnpegerneHns u ynpasneHus. Obwwme TpeboBaHus).

B ctaHgapT BHeceHO pefakuMOHHOE U3MEHEHWe: HauMeHOBaHue HacCTOSLLUEero
CTaHgapTa U3MEeHEeHO OTHOCUTESTIbHO HAaMMEHOBaHUA MeXayHapoaHOro ctaHgapTta B
CBA3N C  OCOBEHHOCTAMM  MOCTPOEHUS  MEXTOCYO4apCTBEHHOW  CUCTEMBbI
cCTaHgapTM3aumm W ana npuveegeHnss B cooTtBetcTBne ¢ [OCT  1.5-2001
(nogpasnen 3.6).

MexayHapogHbl cTaHgapT paspaboTaH TexHudeckum nogkommtetom SC 17D
"Hu3KkoBOMbTHLIE KOMMJSIEKTHbIE YCTPOWCTBA pacnpegernieHns u  ynpasneHus"
TexHunyeckoro komuteta IEC/TC 17 "AnnapaTypa pacnpegerneHnsa un ynpasneHna"
MexayHapogHOM anekTpoTexHuyeckon kommccum (IEC).

[NepeBO C aHIMMICKOro A3blKa (en).

CBefeHnsi O COOTBETCTBUN MEXTOCYLAPCTBEHHbLIX CTaHO4APTOB CChISTIOYHbLIM
MeXOyHapoLHbIM CTaHgapTaM npuBeaeHbl B A0MNOMHUTENBHOM npunoxeHun JA.

CTteneHb cooTBeTCTBUSA - uaeHTnyHas (IDT)

6 BBELJEH BINEPBbIE

UHpopmayus 06 usmeHeHUsIX K HacmoswemMy cmaHOapmy nybnukyemcs 8
eXXe200HOM UHGbopMaUuUOHHOM ykalamerne "HauyuoHarnbHble cmaHOapmbl”, a
meKkcm U3MeHeHUU U Iorpasok - 8 exXeMecsYHOM UH(opMaUuUOHHOM yKa3amerie
"HauuowrarnbHble cmaHOapmbl”. B criydae rnepecmompa (3amMeHbl) unu OmMeHb!
Hacmosiweao cmaHOapma  coomeemcmeyruwiee  yesedomrieHue  bydem
ornybriuKogaHoO 8 exeMeCcsIHHOM UHopMauUuoHHOM ykalamersie "HauyuoHarbHble
cmaHdapmel”. Coomeemcmaeyowas UHgpopmauus, yeedomrieHUe U MmeKCcmabl
pasmMewaromcs makxe 8 UHghopmMauUuoHHOU cucmeme obuie20 rnosib308aHuUsi - Ha
ouyuanbHom caume  @edeparnbHo20 azeHmcmea [0  MEXHUYEeCKOMY
peayrnuposaHuro u memporsioauu 8 cemu MIHmepHem

1 ObnacTb NpUMeHeHus



HacTtoawmn ctaHgapT pacnpocTpaHAEeTCA Ha MNocTaBfsieMble U3roToBUTESEM
nycTole 06OMoYKM, NpegHasHadeHHble Ofs BCTpamBaHUS B HUX noTpebutenem
annapartypbl pacnpegesnieHns 1 ynpasneHus.

Hactoawmnm cTaHgapT YycTaHaBnvBaeT oOnpedeneHus,  Kraccudmkauuio,
XapaKTEPUCTUKN N TpeboBaHMs K MNPOBEOEHUIO  UCNbITaHUW  ODOJSIOYEK,
MCNonb3yemblX [Af1s1 KOMMMEKTHbIX YCTPOWCTB pacnpeneneHns u ynpasrieHus
(Hanpumep, B cooTBeTCTBUM C cepuen ctaHaaptoB IEC 61439) Ha HOMWHanNbHoe
HanpsxeHne He bonee 1000 B nepemeHHoro Toka unmmn 1500 B nOCTOAHHOrO ToKa U
npeaHa3HauYeHHbIX ONs YCTAHOBKM BHYTPU UM BHE 30aHUN.

[Mpumevanune 1 - JononHuTenbHble TpeboBaHMA MOryT ObiTb YCTAHOBMEHbI AN
KOHKPETHbIX NPUMEHEHWUNA.

[MpumevaHne 2 - B CoeaunHeHHblx LTatax Awmepukn (CLLUA) mcnonbayetcs
obo3HayeHne obonodkn "Type" B COOTBETCTBUM C aMEpPUKaHCKUM CTaHOapTOM
NEMA 250. K Tunam obonoyek ¢ obo3HadyeHnem "NEMA Enclosure Type"
YCTAHOBSIEHbl OOMOSHUTESbHbIE JKOSMOMMYeckme TpeboBaHMA B 4YacTuU TaKux
YCINOBUW, KaK CTOMKOCTb K KOpPpO3uMW, pXaByiuHa, obrnefeHeHve, BO3dencTsue
Macrna u oxnaxgawowumx xugkocten. [lo atom npudmHe o6o3HayeHne [P
knaccudmkauymm obonodek no IEC npumMeHsoT ¢ HOMePOM 0003Ha4YeHNs1 060MOUKM
"Type", nogxogswero ans 3TUxX pPbIHKOB.

HacTtoawmin ctanHgapT He pacnpocTpaHaAeTca Ha o060nouvkun, TpeboBaHus K
KOTOPbIM YCTaHOBMIEHbl B ApYrMX CTaHOapTax Ha M3Oennsa KOHKPETHOro Tuna
(Hanpumep, cepus ctaHgapTtoB IEC 60670).

CobniogeHve TpeboBaHui ©e3onacHocTw, YCTaHOBIIEHHbIX B
COOTBETCTBYHOLMX CTaHOapTax Ha uU3Qenua KOHKPETHOro Tuna, HABNseTcCs
OTBETCTBEHHOCTbI U3rOTOBUTESNSA KOMMIEKTHBIX YCTPOUCTB.

[MpymeyaHne 3 - Hactoswmn ctaHgapT MOXeT ObiTb MCMNOMbL30BaH ApPYrMMu
TEXHUYECKMMN KOMUTETaMM MO CTaHO4apTM3aumm Kak 6a3oBblIN.

2 HopmaTuBHbIE CCbIJIKU



[Ansa  npuMeHeHUss HaAcTOSWEro CcTaHgapTa Heobxoaumbl — criegylolme
CCbIMOYHbIE CTaHaapThbl*. [Ons [aTUPOBaHHbLIX CCbINOK MPUMEHSIETCHA TOMbKO
npvBeAeHHoe u3gaHue. [Ons HegaTUPOBAHHBLIX CCbINIOK MPUMEHSIOT nocrneaHee
N3aaHne CChbINOYHOro cTaHaapTa (BKMoYasi BCe ero M3MeHeHust).

* Tabnuuy cooTBETCTBUA HaLMOHArbHbIX CTaH4APTOB MEXOYHAPOAHbIM CM. MO
ccblke. - MNpumedaHune nsrotosutens 6asbl JaHHbIX.

IEC 60068-2-2:2007 Environmental testing - Part 2-2: Tests - Test B: Dry heat
(McnblTaHns Ha BoO3geucTBME BHELWHWX dakTopoB. Yactb 2-2. WcnbiTaHus.
NcnbiTaHne B: Cyxoe Tenno)

IEC 60068-2-11:1981 Basic environmental testing procedures - Part 2-11: Tests
- Test Ka: Salt mist (McnbiTaHna Ha Bo3gencTBne BHELWHUX bakTopoB. YacTb 2-11.
NcnbiTanms. McnbiTadmne Ka: ConsHon TymaH)

IEC 60068-2-30:2005 Environmental testing - Part 2-30: Tests - Test Db: Damp
heat, cyclic (12 h + 12 h cycle) (McnbiTaHna Ha BO3gencTBne BHELLHUX (DaKTOPOB.
Yactb 2-30. UcneiTanna. McneitaHne Db: BnaxHoe Tenno, uuknmyeckoe (umkn 12 4
+124)

IEC 60085:2007 Electrical insulation - Thermal evaluation and designation
(N30onaums anekTpuyeckas. Tepmuyeckas oueHka n 06o3HaveHne)

IEC 60529:1989 Degrees of protection provided by enclosures (IP Code)l
(Ctenenun 3awwmTbl, o6ecnevnBaemble obonodkamm (IP Code))

I} KoHconmaupoBaHHas Bepcusa 2.1 (2001) BkrnoyaeT B cebs IEC 60529 (1989)
n Amd 1 (1999).

IEC 60695-2-10:2013 Fire hazard testing - Part 2-10: Glowing/hot-wire based
test methods - Glow-wire apparatus and common test procedure (AcnbiTaHns Ha
noxapoonacHoctb. Yactb 2-10. MeTogbl wucChObITaHUA packaneHHow/ropsiyen
NPOBOSIOKOW. Annapatypa AN MUCMbITaHWS packaneHHOW MNPOBOSIOKON M 06LMI
NopsiAoK NPoBeaEeHUs UCTIbITaHUSA)

IEC 60695-2-11:2000 Fire hazard testing - Part 2-11: Glowing/hot-wire based
test methods - Glow-wire flammability test methods for end-products (AcnbiTaHus
Ha noXapoonacHocTb. Yacte 2-11. Metogbl uCMbITaHUA packaneHHou/ropayen
NPOBOSIOKOW. WcrnbiTaHWe packaneHHOW MPOBOSIOKON KOHEYHOW MpPOAYKUMM Ha
BOCM/IaMEHSIEMOCTb)

IEC 61439-1:2011 Low-voltage switchgear and controlgear assemblies - Part 1:
General rules (HW3KOBOSMLTHbIE KOMMJSIEKTHBIE YCTPOWCTBA pacnpeneneHna u
ynpaeneHus. YacTtb 1. Obuwme npasuna)

IEC 62262:2002 Degrees of protection provided by enclosures for electrical
equipment against external mechanical impacts (IK Code) (CteneHu 3awmThbl
anekTpuyeckoro obopynoBaHus, obecneymBaemMorn obonovkamm, 3almLLAOLIMMK OT
BHELUHMX MexaHun4eckux ygapos (kog IK))

ISO 178:2010 Plastics - Determination of flexural properties ([MnacTtmaccsl.
OnpegeneHne xapakTepucTuk narmba)

ISO 179 (Bce 4actu) Plastics - Determination of Charpy impact properties



(MnacTtmaccol. OnpeneneHune yaapHon BaskocTu no LLapnn)

ISO 2409:2013 Paints and varnishes - Cross-cut test (Kpacku u nakw.
McnblTaHne MeTo4oM pelueTyaToro Hagpesa)

ISO 4628-3:2003 Paints and varnishes - Evaluation of degradation of coatings -
Designation of quantity and size of defects, and of intensity of uniform changes in
appearance - Part 3. Assessment of degree of rusting (Kpackn n naku. OueHka
CcTeneHn paspyLleHns nokpblTuin. O6o3Ha4YeHe KonnMyecTBa 1 pasmepa 4edekToB
N WHTEHCMBHOCTW OOHOPOAHbIX M3MEHEeHMN BHelHero Buaa. Yactb 3. OueHka
CTeneHn pXXaBrieHus)

ISO 4892-2:2013 Plastics - Methods of exposure to laboratory light sources -
Part 2: Xenon-arc lamps (IMnactmaccel. Metoabl mucnbiTaHWA Ha BO34enCTBUE
nabopaTopHbIX UICTOMHUKOB cBeTa. YacTb 2. KCeHOHOBbIE AyroBble flamnbl)

ISO 11469:2000 Plastics - Generic identification and marking of plastic products
(Mnactmaccol. Obwan naeHTUdMKauna n MapkMpoBKka U34envi u3 nnactMmaccbl)

3 TepMuUHbI 1 onpeaeneHus

B HacToALLEM cTaHgapTe NPUMEHAIOT cneagywume TEePMUHbI C
COOTBETCTBYHOLLWMMU onpeaerneHnAMn:

3.1 nycraa ob6ono4yka (empty enclosure): O6onodka, npegHasHavyeHHas Ons
Onopbl M MOHTaxa 3nekTpoobopynoBaHUs, BHYTPEHHEE MNPOCTPAHCTBO KOTOPOM
obecrneymBaeT Hagnexallyto 3almTy OT BHELWHWX BO3OEUCTBUW, a Takxke
OnpefeneHHyro CcTeneHb 3awuTbl OT  MPUONMKEHUS WM NPUKOCHOBEHUST K
TOKOBEAYLUMM YacTsIM N OT KOHTaKTa C BWXYLUMMUCS YacTIMMW.

[MpumedaHune 1 - B HacTosweM cTaHgapTe BMeCTo TepMuHa "nycTtas obosnoyka”
NPUMEHSOT TepMUH "obonouka".

[MpnmevaHne 2 - Awmkn, wkadbl, WATLI U CTOWKN SABNSIOTCS anbTepHaTUBHbIMU
TepMUHaMn anst TepmuHa "obosnoyka".

3.2 3awmwaemoe npoctpaHcTBO (protected space): BHyTpeHHee MpOCTpPaHCTBO
WUNN YacTb BHYTPEHHEro MNPOCTpaHCTBa OOOSIOYKKU, KaK yKasaHO M3roTOBUTESEM,
npegHasHa4YeHHoe A5 MOHTaXa annapaTtypbl pacnpegeneHus u ynpasneHus, ans
KoTopown ob6onovka obecneymBaeT yKaszaHHyo 3alumTy.

3.3 naHenb (cover): BHelWHAA YacTb 060S04KN.
3.4 pBepb (door): NoBopoTHaa nnn casuraemas naHesb.

3.5 MoHTaxHaa naHenb (mounting plate): OTgoenbHas BHYTPEHHSAS 4YacTb
060M04KK, NpegHa3HavYeHHas 151 MOHTaXa NIEKTPUYECKUX KOMMOHEHTOB.

3.6 canbHUKOBaA nNaHenb ANA BBoAa Kabenen (cable gland plate): CremHas
getans o6ornoYkn, npegHasHadeHHass ons dmkcaumm n n3onupoBaHus Kabenewm,
NPOBOAHMKOB 1 MPOBOAOB B TOYMKE UX BBOAA.



3.7 cbeMHasa naHenb (removable cover): NaHenb, KOTopasa npefHasHa4vyeHa AN

3aKpblBaHWs OTBEPCTMS BO BHELUHEN OOOSI0MKE N KOTOPYKD MOXHO CHATb AN

npoBeaeHns onpeneneHHbIX onepaumni n paboTt No TEXHUYECKOMY 0B CITy>KMBaHWIO.
[MpumeyaHune - KpbllKka CHUTaeTCH CbEMHOWN NaHesbHo.

3.8 nsroroutenb ob6onoukun (enclosure manufacturer): arotoButens 06004KM
NN NOCTaBLLWIK, KOTOPbIN 6epeT Ha cebst OTBETCTBEHHOCTb 3a €€ NPOAaXxy.

4 Knaccudumkaumsa

O00no4KM KnaccugmUMpyOT B 3aBUCUMOCTU OT:

a) Tuna matepuana:
- U30NALMOHHbIE;
- MEeTanMM4eCcKune;
- KOMOUHMPOBAHHbIE U3ONSALMOHHBbIE N METANNINYECKME;

b) cnocoba kpenneHus:
- HanoJsbHbIE,;
- HACTEHHbIE;
- CKPbITOro MOHTaXa;
- MOHTUPYEMbIE Ha NIMHENHOW OMOopeE;

C) NpeanosiaraeMoro MecTta pasmeLLEeHUs:
- yCTaHaBMBaeMble BHE 3aHuUM;
- yCTaHaB/MBaeMble BHYTPW 30aHUN;

d) cTteneHn 3awmThl:
- umerome kop IP B cootBeTcTBUM € IEC 60529;
- umeropme ko IK B cootBeTcTBUM C IEC 62262;

€) HOMWHANbLHOrO HanpsbkeHnsa wmsonsauum (ans obonoyek, BbIMOMHEHHbIX W3
N30MSLNMOHHOIO MaTepmana).

5 Tpe6oBaHua kK IMC

K obonoykam, Ha KOTOpble pacnpoCTPaHAETCs HacToAWMA CTaHOapT, He
NPUMEHSIOT TpeboBaHWi, yCTaHOBIEHHbIX K QMC.

[Mpumeyanne - Knaccudwmkauma cTeneHen 3aumTbl, obecneymBaemom
obonoykamp, OT anekTpoMarHUTHbIX nomex (kog EM) yctaHoeneHa B IEC 61000-5-
7.



6 NpepnocraBnsaemasa nHpopmaumsa ood
obornouke

6.1 Oowme nonoxeHus

N3rotoButenem obornovyek JormkHa ObiTb npefocTaBrieHa  criefyrollas
NHdpopMaumsi.

6.2 MapknpoBka

O6onoyka gorrkHa ObiTb MaeHTMdMUMpYyeMa, YTO AefiaeT BO3MOXHbIM ANid
M3roTOBUTENS  KOMMJIEKTHOTO  YCTPOMCTBA  MOSflydYeHMe  COOTBETCTBYHOLLEH
WHdopMaumm OT usrotoButTenss obonoukn. Takad wnaeHTUuKauus OorpkHa
BKItoYaTb B cebsi:

- HauMMeHOBaHWe, TOBapHbIA 3HaK WM UMOEHTUPUKALMOHHYID  MapKy
N3roToBUTENST 00ONOYKY;

- 0603Ha4YeHne Tnna unn NaeHTNUKaLMOHHBLIN HOMEP 0B OMOYKM.

MapknpoBka [orpkHa ObiTb MPOYHOM M JIErKO YUTAEMONM U MOXET OblTb
HaHeceHa BHYTPU 0B60MOYKN.

CooTBeTcTBME NPOBEPSIOT UCTbITAHMEM MO 9.3 1 OCMOTPOM.

MapknpoBka nnacTtmMaccoBbiX eTaneun, Moanexawmx yrunusauuu, OoSpKHa
cootBeTcTBOBaTh ISO 11469.

[MpymeyaHue - OTBETCTBEHHOCTb 3@ MapKMpOBKY 0borovek, npegHasHauYeHHbIX
OS19 KOMIMEKTHbIX YCTPOMCTB C MOSHOM u3onsuunen (9kBmBaneHTHblx knaccy ),
cumBorsioM o IEC 60417-5172 HeceT N3roToBUTENb KOMMNSIEKTHOrO YCTPOMCTBA.

6.3 JokymeHTauums



6.3.1 O6wme nonoxeHus

[OKyMeHTauua WM3rotoBuUTENs [LO/KHA codepxaTb BCe OTHOCAWMECS K
0DOMNoYKe  KOHCTPYKTUBHbIE, MEXaHW4YecKue  XapakTepuUCTUKW, a  Takxe
KracCcugmKaumoHHbIE XapakKTEepUCTUKN obornodykn (cMm. pasgen 4) u nobble
WHCTPYKUMN, Heobxooumble ON9 MNpaBUbHOMO TPaHCMOPTUPOBaHUA, CHOpPKM,
MOHTa)Xa W 3Kcnnyatauum OOOSIOYKM B COOTBETCTBUM C YCTAHOBMEHHLIMW B
HacTosLLEM cTaHgapTe TpeboBaHNAMM K criegyowmm napameTpam:

- paamepam (cMm. 6.3.2);

- cnocoby MoHTaxa (cm. 6.3.3);

- JOMYyCTUMbIM Harpy3kam (cMm. 6.3.4);

- NOABLEMHOMY YCTPOUCTBY Npu HeobxognmocTu (cMm. 6.3.5);

- MepaMm 3awmThl OT NOPaXXeHUSA 3NEKTPUYECKUM TOKOM (CM. 6.3.6);

- TpebyembIM YCroBUAM aKCrnyaTauum (CM. pasgen 7);

- pacnonoXeHno 1 pasmMepy 3alLmiLiaeMoro NpoCTPaHCTBa;

- rapamMeTpaM, XapaKkTepusylolMM CnocobHOCTbL paccerBaTb TENsIoBYHO
9HEepIuio;

- HOMMHasbHOMY HanpsbKeHW0  M30NauMM  0DOSI0YEK, BbIMNOSIHEHHbLIX U3
N30S19LMOHHOIO MaTepuana;

- ctenenn 3awmTbl (kogbl IP n IK, cm. 8.7 1 8.8).

[MapameTpbl, XapakTepuayrowpme CnocobHOCTb paccemBaTb TEMNSOBYO SHEPTUIO,
HaxogAaTCcs B (PyHKLMOHANbHOM 3aBUCUMOCTHM OT AOMNYCTUMOW TeMnepaTypbl BHYTPU
060mo4kn. Nx 3HaYeHna OOorPkHbl OblTb YCTAHOBIIEHbI ANA pa3fiMyHbIX CNOCO6OoB
MOHTa)a 00ofoYyek (Hanpumep, CKPbITOFO MOHTaXa, HAPYKHOMO MOHTaxa) W
KOHCTPYKTUBHbIX UCMOSIHEHUI 0BOMoYeK, T.e. Ans 060sovek ¢ BEHTUMALMOHHBIMU
OTBEPCTUAMM UK 6E3 HMUX U C Pa3HbIM YMUCIIOM FOPU3OHTAarbHbIX NEPEropoaoK. ATU
napameTpbl OOSMKHbI Y4UTbIBATb, MO MEHbLUEN Mepe, BOo3pacTaHue TemnepaTypbl
BHYTpM 00OS0YKM, B BEPXHEN €e 4acTu, U BO3pacTaHWe TemnepaTypbl BHELUHUX
NMOBEPXHOCTEN MpPU 3a4aHHOM 3HaYeHUM MOTepPb SHEPTMM BHYTPU OBOMOYKKU. DTO
obecneunt notpedbutens nNpaBUSibHbIMA OaHHbIMKM AN BblbOpa OOOMOYKM B
COOTBETCTBUM C YCTaHaBfMBaeMblM 3nekTpoobopynosaHuem. [pyn npoBegeHum
pacyeToB CYMTAKOT, YTO Tensno, BblAENseMoe YCTaHOBEHHbIM OBOpyLOBaHUEM,
pacnpenenseTcsi paBHOMEPHO BHYTPY 3aLUMLLIAEMOro NPOCTPaHCTBA.

6.3.2 Pasmepbl

Pa3mepbl gOmKHbI 6bITb YKa3aHbl B MUMITMMETPaXx.

[abapuTHble pa3mepbl: BbICOTA, LWMpPUHA U rybuHa OOIPKHbI NpeacTaBnAaTb
cob0oM HOMUHanNbHbIE 3HAYEHWST U LOIMKHbI ObIThb YKa3aHbl B KaTariore n3rotoBuTens
06 004KMN.

HomuHanbHble 3HavyeHus rabapuTHbIX pa3MepoB YyCTaHaBnMBaloT 6e3 y4yeTa
BbICTYNalLWMX YacTen nnaTt KabenbHbiX BBOAOB, CbEMHbIX MaHENen n pyyek, ux
pa3Mepbl 4OSDKHbI ObITb YKa3aHbl B 4OKYMEHTAL MU N3rOTOBUTENS.



6.3.3 Cnoco6 MOHTaxa

CpeacTBa MOHTaXa M MECTOMNOSIOXKEHNE MOHTMPYEMON 060MOYKN OOIPKHBI ObITh
yKa3aHbl B JOKYMEHTaL MM U3roToBMUTENSA 0O0SOUKN.

PacnonoxeHne MOHTaXHbIX MOBEPXHOCTEN 0OOpYyoOBaHUA W CNocobbl KX
KpenneHns AoSMkHbI ObiTb YCTaHOBIMEHbI B OKYMEHTAL MM U3roTOBUTENSA 000M0UKMN.

6.3.4 [lonyctTMMble Harpysku

[onycTumble Harpysku, KoTopble oboriodka ©n ee [OBepu  CrOCOOHbI
BblAepXuBaTb, AOIMKHblI OblTb yKa3aHbl B JOKYMEHTaLUM U3roToBUTENS 060M04KU
(cm. Takxe 8.2).

6.3.5 CpeactBa obecnevyeHusi nogbemMa U TpaHCNOPTUPOBaHUA

Mpn HeobGXoAMMOCTM MpaBWUilbHOE pa3MeLleHne W YCTaHOBKa CpeacTs
obecneyeHnss NogbeMa M TPaAHCMOPTMPOBAHMA W pa3Mep pe3bbbl NogbEeMHbIX
YCTPOWCTB, €CNM NPUMEHSIOTCS, AOSPKHbI ObiTb NpMBeAEHbl B AOKYMEHTauuu
N3roToBMTENS 06OMOYKM UMM B MHCTPYKLLMM NO MOrpy3Ke 1 pasrpy3ke 000Movkn (CMm.
Takxe 8.3).

6.3.6 Llenb 3awuTbl

B TexHunyeckom goKyMeHTau M N3rotoBmTens 006004KN LOSMKHO ObiTb YKasaHo,
yTO obornoyka obecnevymBaeT HenpPepbIBHOCTb 3NIEKTPUYECKON LIEMN Ha BCEM ee
NPOTSKEHMM NOCPEACTBOM MPOBOASALLMX INIEMEHTOB KOHCTPYKLMM 0BOMOYKN, eCiu
9TO MMEEeT MEeCTO, UM Kakum obpa3oM OOimkHbl 6biTb BbIMOMHEHLI OTAENbHbIE
3aWmTHbIE NMPOBOOHMKM Lienen 3awmTbl annapaTypbl, ecrim OHUM TpebytoTca (CMm.
Takxe 8.5).

7 YcnoBuaA aKcnnyarauuu

7.1 OOwme nonoxeHus

O6ono4kK, cooTBeTcTBYylOULME TpeboBaHMSIM  HACTOSILLEro  CTaH4apTa,
npeaHasHayYeHbl 48 aKcnnyaTaumm B CNeaytoLwmx YyCroBusiX.
N3roToBuTENL 060I0YKM JOIDKEH YKa3aTb MECTO pas3MeLleHNsi 06 00Uk,

7.2 HopmanbHble yCcnoBUA 3aKcnnyaTauum

7.2.1 TemnepaTtypa oKkpyxaloLiero sosayxa

7.2.1.1 Temnepatypa OKpyxatwLlero Bo3gyxa ansg oborioyek, ycTaHaBfMBaeMbIX
BHYTPW 30aHU

TemnepaTypa okpyxawLlero Bosgyxa nofkHa ObiTb He Gonee 40 °C, a ee
cpeaHee 3HadeHue 3a 24 4 He AormkHO npeBbiwaTtb 35 °C.

MyHMManbHO [J0NyCTUMOE 3Ha4YeHWe TemnepaTypbl OKpYXarlLlero Bo3gyxa
cocTtasnseT muHyc 5 °C.



7.2.1.2 TemnepaTypa OKpyarLlero Bo3ayxa ans obonoyek, yctaHaBnMBaeMblX BHE
30aHun

TemnepaTypa oKpyxawowero Bosgyxa OorkHa ObiTb He Gonee 40 °C, a ee
cpenHee 3HaveHue 3a 24 4 He JOrmkHO npeBbiwaTtb 35 °C.

MuHMManbHO [OOMyCTUMOE 3HadeHne TemnepaTypbl OKpyXKalolero BO3Ayxa
cocTaBndeT MuHyc 25 °C.

7.2.2 OTHOCHTENbHaA BNaXHOCTbL BO3ayxa

7.2.2.1 OTHOCUTEeNbHas BII@XXHOCTb BO3gyxa A9 0DOSoYveEK, yCTaHaBMBaEMbIX
BHYTPW 30aHU

OTHocuTenbHas BMaXHOCTb BoO3Ayxa OoikHa 6biTb He ©Gonee 50% npwu
MakcumarnbHon Temnepatype Bo3gyxa 40 °C. [lpn 6ornee HU3KMX TemnepaTtypax
Bo3gyxa pJonyckaetcss ©oriee BbICOKad OTHOCUTESNbHas BII@XXHOCTb BO34YXa,
Hanpumep 90% npun 20 °C. CnegyeTr ummeTb B BUAY, YTO He3Ha4yuTernbHas
KOHOEeHCaLNa MOXET NHOrfa BO3HMKATb U3-3a KonebaHu Temnepartypbl Bo3gyxa.

7.2.2.2 OTHOCUTENbHAs BIAXXHOCTb BO3ayxa Ad obonoyek, ycTaHaBIMBaEMbIX BHE
30aHun

OTHocuUTenbHast BNaXHOCTb BO3ayxa MOXeT BpemeHHo focturatb 100% npwu
MakcumaribHon TemnepaType Bo3ayxa 25 °C.

7.3 OcobOble ycrnoBusa aKcnnyaTauum

O6oroykn, npu Hanmuaum nBOro M3  HKecneaylwmMx O0CoBbIX YCOBUK
aKcnnyatauun, OOIPKHbl  COOTBETCTBOBATb  CneuunanbHbiM - TpeboBaHMAM,
yCTaHaBMBaeMbIM MO COrNacoBaHWMIO MeXay NoTpeduTenemMm n N3roToBUTENEM.

K 4ncny Takux ycrnoBuin OTHOCATCS crieayolme:

- aHoMmarsibHble TemnepaTypa U OTHOCUTESbHAs BIIAXXHOCTb BO3YXa;

- HanNM4yMe KOPPO3NOHHO-aKTUBHbIX BELLECTB;

- Hannyme cneynn4ecKkomn Nbliv (yrofb, LEMEHT U T.4.);

- aHOMasIbHble MEeXaHUYEeCKNe HarpskeHns (CencmMmmyeckue n T.4.);

- HanNM4me arpeccmBHbIX nopsbl (NnecexHn, rpudka) n dayHbi;

- NOHU3UPYIOLLEE BO3ENCTBUE;

- 3NEeKTPOMarHUTHbIE NOMEXW;

- BUbpauus;

- YO-n3snydeHune, KpoMe COSTHEHHOIO.

CornacoBaHHble TpeboBaHUA He [AOSPKHbl MPOTMBOPEYUTL OENCTBYIOLLMM
npasunam 6e3onacHoCTu.

7.4 YcnoBust TpPaHCNOPTUPOBaAHUA U XPaHEeHUS



Ecrn ycrnoBusa BO BpeMA TpaHCNOPTUPOBAaHUA, XpaHEHNA U MOHTaXa, HarpumMmep
TeMmnepartrypa n OTHOCUTEITIbHaA BITaXXHOCTb BO34yXa, OT/IMHAKOTCA OT TE€X, KOTOPbIE
YCTaHOBJIEHbI B 7.2, TO MeXay mn3rotoButesiemMm 000onoYKkn n n0Tpe6|/|TeneM OOJIDKHO
ObITb 3aKNOYEHO cneLnansHoOe cormnalleHume.

8 NMpoekTMpoBaHue U KOHCTPYKLUS

8.1 O6wme nonoxeHus

O60noYkM OOSMKHbI ObITb W3rOTOBSIEHBI TOMBKO M3 MaTepuarnoB, CMOCOOHbLIX
BblAEp¥MBATb MeXaHW4Yeckune, InekTpuyeckne w TennoBble Harpysku, Kak
YCTaHOBIEHO B pasfene 9, a Takxe BO34eNCTBME Brarn, KOTopoe MOXeT UMETb
MEeCTO B NpoLecce HopMmasibHOM aKCnyaTauum.

3awmTta OT Koppo3un aospkHa ObiTb obecnevyeHa NocpeacTBOM NPUMEHEHUSA
NoaXOAAWMX MaTepuasioB UM HaHECEeHUSA 3alMTHOro MOKPbITUA Ha MOBEPXHOCTb,
NnogBepPraroLLyrOCs BHELLUHUM BO34EMCTBUAM, C YY4ETOM MnpeanonaraeMbiX YCroBum
aKcnnyaTauum.

CooTBeTcTBME 3TOMY TPebOBaHMIO NPOBEPSIOT UCNbITaHNEM no 9.13.

Kpome TOro, O0OSfIOMKM WM MX YacTW, WUIrOTOBSIEHHbIE M3 WU30SIALMOHHbIX
MaTepuasoB, JOIDKHbI ObITb NPOBEPEHbI HA TEPMOCTONKOCTb, CTOMKOCTb K HarpeBy,
OrHI0 1 BO34EMCTBUIO aTMOCEpPHbIX YCIIOBUA UCTbITaHUAMM 1Mo 9.9 n 9.12.

8.2 CtaTnyeckas Harpyska

CooTBeTcTBME OOMYCTMMbIM Harpy3kam, KOTopble MOryT BblAepXuBaTb
obornoyka v ee aBepu, NPoOBEPSIKOT NUCMbITaHMeM No 9.4.

8.3 CpenctBa obecnevyeHus nogbema u
TPaAHCNOPTUPOBAHUSA

B cnyyae HeobxogumocTu gns obornodek OOrmkHbl ObiTb MPeayCMOTPEHDI
COOTBETCTBYHOLME NOLbEMHbIE YCTPOUCTBA UM CpeaCcTBa TPaHCNOPTUPOBAHUS.
CooTBeTCTBME NPOBEPSIOT UCMbITAHMEM MO 9.5.

8.4 [locTyn BHYTPb 000OJIOYKHU



Hagnexawun pgoctyn K 3awmuiaemMomy MnpoCTPaHCTBY AOIMKEH OblTb
npesycMoTpeH 4yepe3 ABepb(M) UM CbEMHYK naHenb(n). JocTyn moxeT ObiTb
OrpaHu4eH NocpeacTBOM UCMONb30BaHUA KIoYa UMM MHCTPYMEHTA.

CHatne nnat kabernbHbiX BBOAOB W MaHenew, KOTOpPOe OCYLIEeCTBNSeTCH
CHapyxu, crieyeT npoBoAuTb cneunanbHbIM MHCTPYMEHTOM.

8.5 Llenb 3awwmThbI

Metannuyeckne  ob60OnoYkM  OOmkHbl  obecneymBaTb  HEMPEPbLIBHOCTb
9NEKTPUYECKON LenNn Ha BCEM ee MNPOTSKEeHMM nMbo nocpeacTBOM MNPOBOASLUMX
9NEMEHTOB KOHCTPYKLMM 0BOMoYKM, MO0 C MOMOLLBI0 OTAENBLHOMO 3alUUMTHOrO
3a3eMIFoLLEro NPOBOAHMKA, UM NOCPEACTBOM OAHOMO U APYroro OAHOBPEMEHHO.

Korga yoansaT ChbeMHy YacTb 0DOSOYKN, LEeNb 3almTbl OCTaBLUENCS YacTu
000MoYKN HE O0SPKHA pa3MblKaTbCSl.

[na kpblwek, ABepen, CbeMHbIX NaHenerm M T.n. OOblYHble MeTannMyeckme
pe3bboBble CcOoeauMHEHUMs1 W MeTannnMyeckme netnm  MoryT  obecneyunTb
HEeNpepbIBHOCTbL LENU 3auwmTbl NPU YCIOBUW, YTO K HUM HE MpUcoenHEHO
anekTpoobopyaoBaHue. Ecrn OHU npegHa3HavYeHsbl ans MOHTaxXa
aneKkTpoobopyaoBaHUs, TO AOMkHbl OblTb NPegycMOTPEHbl  AOMNOSHUTESNbHbIE
cpeacTBa ana obecnevyeHnsa HenpepbIBHOCTY Lienu 3aLlUmThl.

CooTtBeTcTBME NPOBEPSIOT UCTbITaHMEM NMo 9.11.

N3roToBuTens O0BOMOYKN OOIMKEH NPeayCcMOTPETb cpeacTBa aAnd obnerdeHus
NOAKMIOYEHUs1 BHELUHEro 3alUMTHOrO MNPOBOAHWKA WM3rOTOBUTENIEM KOMMMEKTHOro
yCTpomncTBa.

8.6 dnekTpuyeckasa NPOYHOCTb U3oONALUN

O6GOMnoYKM, WU3rOTOBSIEHHbIE U3 U3OMSLMOHHOIO  MaTepwana, [OOSPKHbI
BblAEpXBaTb UCNbITAHNE HA 3NEKTPUYECKYIO NPOYHOCTL n3ondaumm rno 9.10.

8.7 CteneHb 3awuThbl (koA IK)

CteneHb  3awmThl oT MEXaHNYECKUX  yOapos, yCTaHaBNMBaemasi
N3roToBUTENEM, JOSPKHA COOTBETCTBOBATL TpeboBaHuam IEC 62262.
CooTBeTCcTBME NPOBEPSIOT UCMbITaHMEM MO 9.7.

8.8 CteneHb 3awuThl (kon IP)



CTeneHb 3awmTbl OT AOCTyNa K OnacHbIM 4acTaMm, OT MnonagaHusi BHELLHWUX
TBEpPAbIX nNpegmMeToB  Wwunnm  OT  MNPOHUMKHOBEHUSI BOAbl, YCTaHaBnMBaeMmasi
N3roToBUTENEM, JOSPKHA COOTBETCTBOBATb TpeboBaHuam IEC 60529.

CooTBeTCcTBME NPOBEPSIOT UCMbITaHMEM MO 9.8.

[MpumedaHne - OBonoyke MorytT ObiTb MPUCBOEHbI pas3nudHble kKoabl IP B
3aBMICMMOCTM OT yCTaHOBIeHHoro koaa IK.

9 UcnbiTaHna TmMna

9.1 O0wWwume NnonoXxeHus

NcnbiTanus, YCTaHOBJIEHHbIE B HaCcToALLEM CTaHaapTe, ABJIAOTCHA
UCTbITaHUAMU TUMNA.

9.2 O6wMe ycnoBmuA NcnbiTaHUN

NcnbiTyemble 060M104KN 4OMMKHBI ObITb CMOHTUPOBAaHLI M YCTAHOBIEHbI KaK AN
HOpMarnbHOM 3KchnyatauuMm B COOTBETCTBMM C  WHCTPYKUMENW W3rOTOBUTENS
00 OomnoYKN.

Ecrm He ycTaHOBNEHO WHOE, WCNbITaHMS MNPOBOAAT NPU Temnepartype
okpyxatoLlero sosayxa ot 10 °C go 40 °C.

B Tabrnvue 1 npuBegeHbl OaHHble O 4ucre o0pasyoB AN UCMbITAHUA Y
nopsaoK UCMbITaHWIA Kaxkaoro obpasua.

Tabnmua 1 - Yicno obpasuoB AN UCMbLITAHUA U NOPSOAOK UCMbITAHUS KaXKOoro
obpasua



Moopasgern/ || Bug ncnbitanus || Obpasey || Obpasew || Obpaseu || Penpesen-
MNYHKT 1 2 3 TaTUBHbIN
obpasel
(cm. 9.12)
9.3 MapkupoBka 8
94 CraTtn4yeckas 1
Harpyska
9.5 MNogbem 2
9.6 OceBasi Harpy3ka 3
MeTannmmM4yeckux
BCTaBOK
9.7 CreneHb 3amThl 4
OT BHELLUHUX
MEeXaHU4YeCKnX
yoapos (kog IK)
9.8 CTeneHb 3almThl 5
OT AgocTyna K
OrnacHbIM 4YacTaMm
N OT nonagaHus
BHELLHUX TBEPAbIX
npegmeToB U/vnm
NPOHMKHOBEHUS
Bogbl (kog IP)
9.9.1 TepMOCTONKOCTb 1
9.9.2 TennocTonKkoCcTb 2




9.9.3 CTOMKOCTb K 3
aHOMarnbHOMy
HarpeBy 1 OTHIO

9.10 QnekTpuyeckas 6
NPOYHOCTb
N30N59L MUK
9.1 HenpepbiBHOCTb 7 3

L,enu 3aLmThbl

9.12 CTOMKOCTb K Y P- 3
U3My4YeHunto

9.13 CToiKOCTb K 2
KOppo3uu

9.14 CnocoBHocTb K 1b)
paccevBaHWO

TEenroBon IHEpPIrnmn

a) [cnbiTaHWs NPOBOAAT TOMNMbKO HA penpe3eHTaTMBHOM obpasLie.

b} [MpMMEHSIOT TONBbKO NPU NPOBEPKE UCTIbITAHUEM.

Bce wucnbiTaHuMs npoBogAT Ha obonodkax B cobpaHHom Buge. Ecrm aTo
HEBO3MOXHO, TO WCMbITAHUA MOryT ObiTb NPOBeAEHbl Ha penpe3eHTaTUBHbIX
obpasuax, B3siTbIX OT 06OMOYKMN.

9.3 MapkupoBKa



MapKnpoBKy, BbINOSIHEHHYD CMOCOOOM LUTaMMNOBKW, NPECCOBaHUS, rPaBUPOBKU
UM aHasnormMyHy0 MapKMpOBKY, HAHECEHHYIO Ha MOKPbLITUE U3 CFIOUCTOrO MacTuKa,
He noABeprarT HKeNpUBeSEHHOMY UCTIbITAHWIO.

cnbiTaHne npoBogdaT nyTemM MpoTUpPaHUA MapKUPOBKW BPYYHYHO B TedeHune 15
C TKaHbK, CMOYEHHOW B BoAe, a 3areM B TedyeHne 15 ¢ TKaHbl, CMOYEHHOW
OeH3nHOoM.

[MpumevaHne - beH3nH paccmaTpuBalOT Kak rekCaHOBbIA pPacTBOPUTENb C
MaKCuUMarnbHbIM COAEPXaHMeM apomMaTudeckux coeguHeHun B konmdectee 0,1%
obbema, KaypubyTaHOMOBbIM 4YMCIIOM 29, HayanbHOW TOYKOW KuneHua 65 °C,
KOHEeYHOM ToYKoW KumneHnust 69 °C u ygenbHOW nroTHOCTb npubnmantensHo 0,68

rlcm3 .
Mocne UcnbITaHna MapK1poBKa A0rkHa BbITb NerkoYnTaemMon.

9.4 CtaTnyeckan Harpy3ka

O6O0mMo4YKy, YKOMMSEKTOBAHHYD BCEMU HEOOXOAUMBbIMW KOMMOHEHTaMWU ANid
obecrneyeHns BO3OENCTBMS Ha Hee OONYCTMMOW  Harpy3ku, nogBepraroT
BO3LEUCTBMKO  Harpy3km Maccou, paBHon 1,25 ponycTtuMOM  Harpysku,
YCTaHOBJIEHHOW N3roToBUTENEM.

Harpysky pasmewaroT Ha MOHTaXHOW nMaHenM wunm onopax YCTpoucTBa
pacnpefeneHna u ynpaesfeHnda U Ha LOBepw, pacnpeneniaa ee paBHOMEPHO B
COOTBETCTBUMN C YKa3aHUAMM U3roToBUTENSA 0OOSTOYKMN.

O6o0no4Kky nogBepraloT BO3LENCTBUIO Harpy3kn B TedyeHre 1 4 npu 3aKkpbITON
asepu.

Ona obornoyek, M3roTOBMIEHHbIX U3  M3ONAUMOHHOrO  Martepvana, MU
MeTanmmyecknx obonoyek ¢ Yactsamm (NeTnu, 3anmparome MexaHu3mbl 1 T.M.) U3
N30SI MOHHOIO MaTepmana, 3To UCNbiTaHne NPoBoAAT npu TemnepaType 70 °C.

[Bepb 060M04KM NATb pa3 oTKpbIBaOT Nog yriomM 90°, Kaxabln pa3 OCTaBnsAs B
OTKPbITOM MOSIOXEHUM NO KpanHen Mepe Ha 1 MUH.

Ona obornoyek, MW3rOTOBIIEHHbIX U3  M3ONAUMOHHOrO  Martepvana, U
MeTanmm4yecknx obonoyek ¢ Yactsamm (NeTnu, 3anvparome MexaHu3mbl 1 T.M.) U3
M30MALMOHHOINO Martepuarna 3Ty YacTb WCMbITAHUS MOXHO NPOBOAUTL MpU
TemnepaType OKpyatoLLero Bo3jyxa, yCTaHOBMBLLUENCHA CHapPY»XM KaMmepbl Tensna.

[Mocne ucnbiTaHnss oboriodka B Harpy€HHOM COCTOSIHUM He [OimkHa UMETb
TPEeLMH U ocTaTouvHbIX Aedopmanmi, a B TeYEHNE UCMNbITaHUA He OOIMKHO ObiTb
NpornboB, KOTOpPble MOMYT YXYALUMTb €€ XapakTepUCTUKMW.

9.5 MNoabem



OTO UcCNbITaHNe NPOBOAAT TOMbKO ANsi 000SI04eEK, CHAabXEHHbIX YCTPONCTBaMM
Anda nogbema.

K oboroyke ¢ 3akpbITOM ABepbo NpUKagbiBatoT Harpy3Kky rno 9.4 u nogHumaroT
C MOMOLUBIO crneumanbHbiX NOogbEMHbIX YCTPOMUCTB B MOpsiAKe, YCTaHOBMEHHOM
N3roToBUTENEM 060OYKMN.

Haxogsiuytoca B cTauMoOHapHOM NOSIOXeHUM 060SIo4KY NOAHUMAKOT TpY pa3a B
BepTUKarnbHOM NMIOCKOCTUY, BO3BpaLLAasa B NpexHee MNoSioKeHue.

3atem 060M04Ky NogHMMAOT Ha BbICOTY He MeHee 1 M 1 B TedyeHne 30 MUH
yOEpXMBatOT B 3TOM MNOSoXeHUn 6e3 nepemeLLeHus.

[Mocne aToro 060MOYKy NOAHUMAIOT Ha BLICOTY HE MeHee 1 M 1 nepemMeLLaroT B
ropusoHTanbHon nriockoctn Ha (10+£0,5) m, a 3aTem onyckawT. JTOT Npouecc,
KOTOpbIN A0ImkeH OblTb npoBedeH B TedeHne (6015) ¢, NOBTOPSAKOT Tpu pasa C
OLVHAKOBOW CKOPOCTHLHO.

[Mocne wmcnbiTaHnss oboriodka B Harpy>eHHOM COCTOSIHUM He [OimkHa UMETb
TPEeLWMH Unn ocTaTouvHbIX gedopman i, a B TeYEHNE UCNbITaHUA He OOIMKHO ObiTb
NpornboB, KOTOpPble MOMYT YXYALUMTb €€ XapakTepPUCTUKMW.

9.6 OceBas Harpy3ka Ha MeTannMyeckue BTYJNKU

OTO ucnbiTaHMe nNpoBOAAT Ha obonoykax nMOOOro Tuna, B KOTOPbLIX ANd
KpensneHnsi MOHTaXHOW MaHennm wunm onop YCTPOMUCTBA pacnpeneneHus U
yrnpasreHnsa NnpeaycMoTpeHbl MeTannmyeckme pe3bboBble BTYIKN.

NcnbiTaHne npoBogAT, npuknagbiBas B TedeHne 10 C¢ oceByk Harpysky K
penpe3eHTaTnBHbIM 06pa3sLam B COOTBETCTBUM C Tabnunuen 2.

Tabnmua 2 - OceBble Harpy3ku Ha MeTarnnMyYeckmne BTYIKM



Pa3smep BTynku, Mm Ma! Ocesas Harpyska, H
4 350
5 350
6 500
8 500
10 800
12 800
1) M- MeTpuyeckas pesbba.

Bo BpemMA WUCNbITaHNA obornoyka [OorpkHa MOMHOCTbLIO pacnosraratbCA Ha

OMopHOW NnaTdopme, NO3BONSAS NPUKIaabiBaTh BbllLEyKa3aHHY Harpysky.

B KOHUe wucnbiTaHus BTyJlIKa [OJpkKHa OCTaBaTbCA B [epBOHaA4YallbHOM

NOSIoXXeHnn, Noboe He3HaYUTENbLHOE CMeLLEeHne BTYJIKN HE ONYCKaEeTCA.

He ponyckaeTcs Takxe Hanuyue TPeLMH U pacKoroB maTtepuana Tex 4acTen
06004k, rae 3akpenneHbl BTYIKU.

MpumeyaHne - Hebonblume TpelmHbl UMM PakoBUHbI, KOTOPblE MMENUCb [0
UCNbITaHNs U He ObINM Bbi3BaHbl BO3AENCTBMEM OCEBOW HArpy3ku, He NMPUHUMAaOT

BO BHMMaHMeE.

9.7 CTeneHb 3aWiMTbl OT BHELUHUX MeXaHU4YeCKUx vyAaapoB

(koa IK)




[MpoBepky cCTeneHn 3aumTbl OT MEXaHWYEeCKUX YyOapoB MNPOBOOAT B
cooTtBeTCcTBUMN C IEC 62262 C NOMOLLLIO UCMbITATENbHOrO MOSIOTKA, MPUrO4HOIo ANd
COOTBETCTBYHOLLMX pa3mMepoB 0O0STOHKHN.

Obornoyka gomkHa 6bITb 3aKpensieHa Ha XeCTKOM Ornope Kak npu HopmaribHOW
aKcnnyarayumn.

Y oapbl HAQHOCAT:

- TpU pas3a Mo Kaxaou BHELUHEW MOBEPXHOCTU B HOPMaSibHbIX YCIIOBUAX
aKcnnyaTauum, MakcumMarbHbIW pa3Mmep KoTopour He bonee 1 m;

- NATb pa3 MO KaXaou BHELUHEW MOBEPXHOCTU B HOPMaSibHbIX YCIIOBUAX
aKkcnnyatauumn, MakcumarbeHbIN pasmep KoTopon bonee 1 m.

NcnbiTaHno He noaBepraoT KOMMOHEHTbI 060MoYKM (Hanpumep, 3anuvpatolme
MEXaHU3Mbl, NETNN N T.4.).

Yoapbl HaHOCAT, paBHOMEPHO pacnpenenas Mx rno BHELWHEN MNOBEPXHOCTU
060noYKMN.

lNocne ncnblTaHMs oboroyka AoIrKHa obecne4vmBaTb 3awmry,
COOTBETCTBYIOLLYIO YyCTaHoBneHHOMY koay IP, n Tpebyemyro 3feKTpuyecKkyro
NPOYHOCTb U3ONALUN.

CbeMHble naHenn MoryT ObITb CHATbI U YCTAHOBIEHbI BHOBb, ABEPU OTKPbITHI U
3aKpbIThI.

9.8 CteneHb 3awunThl (kon IP)

9.8.1 CteneHn 3awmTbl OT AOCTyNa K oOfnacHbIM 4acTAM M OT nonagaHusi
BHELWHUX TBepAbIX npeamMeToB, o6o3Ha4YaeMble nepBow
XapakTtepucmyeckou umd pon

9.8.1.1 3awmTa OT gOCTyna K onacHbIM YacTam
[MpumeHstoT IEC 60529:1989 (nogpasaenst 12.1 n 12.2).
cnbiTatenbHble Lynbl HE OOMMKHbI MPOHMKATL B 3alLMLLIaeMOe NPOCTPaHCTBO.



9.8.1.2 3awmTa oT nonagaHns BHELLHUX TBEPAbIX NpeaMeToB

Ona obonoyek, obecneuymBawolmx cTeneHn 3awmtbl [P2X, IP3X, IP4X
npumensaoT IEC 60529:1989 (nogpasgens! 13.2 1 13.3).

[na oborno4vek, obecneumBarowmx cteneHb 3awmTbl IP5X, npumensior [EC
60529:1989 [nogpasgen 13.4, kaTeropus 2 (6e3 BakyyMHOro Hacoca) n nogpasgen
13.5 (6e3 BakyymHoro Hacoca]. [lonagaHve nopollka Tanbka B 3almligemoe
NPOCTPAHCTBO NPOBEPAIOT Crieayowmm obpasom:

- NPOBEPSOT C MOMOLLBIO 4acOBOro CTekrna, YCTaHaBfMBAeMOro B LIEHTpe
OCHOBaHUS 3aWMLLIaeMOro NpocTpaHcTBa 060MNoYKKN, Ans Toro YTobbl B npouecce
ncnbiTaHnss cobpaTb MOPOLUOK TarbKa, nonasLlmMii B 3alumiaeMoe npocTPaHCTBO.
[Mocne wucnbiTaHMA KONMMYECTBO OCaXOEHHOrO MOPOLIKa Tanbka Ha eguHuuy

nnoLwaam oCHOBaHWS OOSPKHO COCTaBMATL He boree 1 1/mM 2 ;

- Ha npakTUKe WU3MEepsItoT Maccy 4YacoBOro CTekna B Hadyane M B KOHUe
MCMNbITaHMA, W KONMMYECTBO MOPOLUKA Tanbka, MonaBliero B 3almiaemoe
NPOCTPAHCTBO, ONpeaendlT Kak pasHOCTb Mexay ABYMS W3MEepPEeHHbIMU
3Ha4YeHNAMKN Macc.

[na oborno4vek, obecneuuBarowmx crteneHb 3awmTbl IP6X, npumensior [EC
60529:1989 (nogpasgen 13.6). o 3aBepLUEeHUN UCTbITAHUS BHYTPU OBOMOYKN He
OOITKHO HabnoaaTbCs NOPOoLUKa TanbKa.

Ecnn obonoyka, ucnbiTbiBaemMass B COOTBETCTBUM C 9.7, MUMEET CIIULLKOM
bonblume pasmepbl Ans NpoBepkn obecneyeHnss et cteneHn 3awmtbl IP5X nnm
IP6X, TO B 9TOM cnyyae ONnd MpPOBeAEHUs UCMbITaHUM MOXHO WCMONb30BaThb
OOMNOSHUTENBHYID 060SOYKY YMEHbLLUEHHOMO pasMepa, WMELWY Takune xe
KOHCTPYKTUBHbIE 3NIEMEHTbI.



9.8.2 CteneHn 3awmTbl OT NPOHUMKHOBEHMA BOAblI, 0603Ha4YaeMblie BTOPOW
XapakTe puctmmyeckomn uudc powu

MpumenstoT IEC 60529:1989 (nogpasgens! 14.1 n 14.2).

[Mocne ncnbiTaHna B 3awmwaeMomM 060504KOM NPOCTPAHCTBE HE LOSMKHO ObiTh
BOAbI.

[poHMKHOBEHME BOAbI B OOOMOYKY MNPOBEPSIOT C  MOMOLWBH  CyXOW
abcopbupytowen Oymary, KOTOPOW MNOKPbIBAKOT BHYTPEHHIOK MOBEPXHOCTb
OCHOBaHUA KaXqoro 3almiaemMoro NnpocTpaHcTBa.

[ns aBepen unu naHenen, NpeaHasHayYeHHbIX 49 pa3meLleHns obopyaoBaHus,
nonocky G6ymarun, corHytyilo B Buae yrrnoBoro npodwns ¢ yrmom 90°, KpensT K
BHYTPEHHEN MOBEPXHOCTM OCHOBAHWUS YKa3aHHOTO 3aLUMLLIAEMOrO NPOCTPaHCTBA.

Bymara pomkHa BbICTynaTb Hag MOBEPXHOCTbD Ha pacCTosiHME, paBHOE
rnybunHe 3awmaemMoro NnpocTpaHcTea nunm He 6onee yem Ha 30 MMm.

Ecrm obonoyka umeeT Kakoe-HMOyab OTKPbITOE OTBEpPCTME, TO KYCOK
abcopbupytowen bymarn, no pasmepy paBHbIM UM BOMbLUMA, YEM OTBEPCTME,
pasMeLLaloT Ha MOBEPXHOCTU 3aLUMLLIAEMOro NPOCTpaHCTBa B HEMOCPEACTBEHHON
6M30CTU K OTBEPCTUIO.

HenocpeaCcTBeHHO nocne ucnbiTaHusa nobasa mHoukaTtopHas Oymara LorpkHa
OCTaBaTbCHA CYXOMW.

Ha npakTuke wn3MeHeHuMe OKpacku wnM uBeTa MpOMOKaTenbHOM  Unn
dunbTpoBanbHoOM Gymarm o4eHb YETKO yKasblBaeT Ha NPUCYTCTBUE BRar.

9.8.3 CteneHM 3awmTtbl OT AOCTyNa K OMNacHbIM 4acTtaAM, OOO3HavaeMmble
AOMNOSTHUTE SIbHON OYKBOWM

[MpumensitoT IEC 60529:1989 (pasgen 15).

NcnbiTaTenbHbl LWy He [OOSPKeH KacaTbCsl MOBEPXHOCTM  3almLaemMoro
NpOoCTpaHCTBa.

9.9 CBOoMCTBa U3ONALUOHHbLIX MaTepuanos



9.9.1 TepMoCTONKOCTL

YacTu 06ono4vek, He UMELLME TEXHUYECKOrO Ha3Ha4yeHMs U NpegHa3Ha4YeHHble
ON9 AeKopaTMBHbIX Lenen, 3TOMy UCMbITaHUIO HE NoABEpPratoT.

TepmMoCTOMKOCTb 0000YEK, BbIMNOMHEHHBIX M3 WU30MNSUMOHHOIMO Martepuana,
NpoBEPSIOT UCMbITaHNeEM Ha cyxoe Tenno. McneiTaHne nposoaaT no IEC 60068-2-2
(vcnbiTaHne Bb) npu temnepatype 70 °C ¢ eCTeCTBEHHOW LIMPKYnALVen BO34yXa;
NPOAOITKUTENBHOCTb UCTbITaHNA 168 u.

O60r104Ky, CMOHTMPOBAHHYIO KaK A5 HOpMarbHOW aKcnnyaTauum, nogBepratoT
MUCMbITaHUIO B Kamepe Tenna 6e3 npuHyauTenbHOM BEHTUNALMWM, aTmocdepa B
KOTOpPOM WMEEeT COCTaB W [aBfieHMe OKpyxawowero Bo3dgyxa. Ecnm pasmepsbl
060M0YKN HE NO3BOSAKT MOMECTUTb €€ B KaMepy Tensna, TO UCMNbITaHNE MOXET
ObITb NPOBEAEHO Ha pernpe3eHTaTMBHOM ObpasLe 060sI04KN.

[MpumedaHune 1 - O6paseL, 060M0YKM AOSPKEH MMETH B CBOEM COCTaBe Te YacTu
noBepxHOCTN 060504k, B npouecce ¢OPMOBaHUS KOTOPbIX W30MSALMOHHbBIN
maTtepvan HaHOCUTCS HEepaBHOMEPHO W, CredoBaTenbHO, HaxoauTca B
BbICOKOHanNpsbkeHHOM cocTosiHun. Mecto otbopa npo6 martepuana cneayet
onpeaensatb MO COMMacoBaHWIO MeXdy W3rOTOBUTENEM U UCMbITaTeNbHOM
nabopatopuen.

PekomeHayeTca ncnonb3oBaTb Kamepy Tensna ¢ 3N1eKTPOHarpeBoM.

[Mocne wucnbiTaHnss O0OOMOYKYy WM obpasel, W3BMeKawT U3 Kamepbl W
BblAEPXKMBAOT NPW  TeMnepaType OKpyXaloLlero BO3gyxa W OTHOCUTENbHON
BriaxxHOCTWN Bo3ayxa oT 45% A0 55% He meHee YeTbipex CyTok (96 4).

O6onoyka MM obpasey He AOO0MKHbl OblITb MMETb TPEeLWH, BUAMMbIX 0e3
OOMNOMHUTENBHOMO YBENUYEHMS, MaTepuan He JOSPKEH CTaTb JIMMKUM N XUPHbIM, YTO
NpoBEPAT crieqylouymMm obpa3oM: yKkasaTernbHbIM narnbLeM, OBEpHYTbIM CYXOn
LLIepOXoBaToOM TKaHbto, HagaBnMBaT Ha obpasel ¢ cunon 5 H.

Mpumeyanne 2 - [na obecnedeHus ycunus, paBHoro 5 H, noctynatot
crnegyowmm obpasom: 06004Ky MM obpasel, NOMeLaT Ha OA4HY Yally BEcOB, a
Ha OpYyryto Yally BECOB NOMELLAIT rpy3, Macca KOToporo 6osbLie Maccbl 0605104KN
mm obpasua Ha 500 r. PaBHOBeCHOe COCTOSHME BECOB YCTaHaB/MBaloT,
HagaBnmBas Ha 060MoYKy MM obpasel ykasaTelnbHbiM Nanbuem, OO6EepHYTbIM
CYXOW LLEPOXOBATON TKaHbLIO.

Ha nosepxHOCTM oOOpasua u 0BOMoYKM He [AO0SMKHO OCTaBaTbCHA HUKAKMX
OTNeYvyaTKoB TKaHW, a TKaHb He A4O0SPKHA NpUMNaTh K MOBEPXHOCTMU.

9.9.2 TennocTonKoCTs

[MpUrogHOCTb M3ONALMOHHBIX MaTepuarioB NMPOTMBOCTOATbL BO3AEMUCTBUIO Tenna
npoBepaAlT NMMBo MNocpeaCTBOM YKasaHUs TemnepaTypHOro MHAEKCa M30nauun
(onpepensitoT, Hanpumep, MeTogamMu, YCTaHOBMIEHHbIMWU B cTaHgapTax cepun [EC
60216), nbo B cooTBeTCTBMU C TpeboBaHuamu IEC 60085.



9.9.3 CTOMKOCTbL K aHOMasribHOMY HarpeBY U OrHIO

CooTBeTCcTBME MPOBEPSIOT WUCMBbITAHWEM B COOTBETCTBUMM C  OBLLWMMMK
npouenypamu, yctaHoBneHHsiMn B IEC 60695-2-10 n getannsmnposaHHbiMn B IEC
60695-2-11. OnucaHve ucnbiTaHua npuseneHo B IEC 60695-2-11:2000 (pasgen 4).

NcnbiTaTenbHass ycTaHOBKa [OfpkHaA COOTBETCTBOBaTb npuBegeHHon B |IEC
60695-2-11:2000 (pasgen 5).

Ecrm pasmepbl 060OMIOMKM HECOBMECTMMbI C pa3MepaMyn  UCMbITaTeNbHOM
YCTaHOBKM, TO UCMNbITaHMEe NPOBOAAT Ha obpasLe.

OTOT oOOpasey pokeH ObiTb B3AT B 00MacTM MUHUMMArbHOW  TOSILLMHBI
obonoykn. B crnyyae BO3HWMKHOBEHUS COMHEHUW UCMbITaHME NOBTOPSAIOT Ha ABYX
OONOSHUTENBbHBIX 06 pasLax.

[MpumedaHune 1 - O6paseL, 060M0YKM AOSPKEH MMETH B CBOEM COCTaBe Te YacTu
NOBEPXHOCTM 06O0MoYKM, B npouecce (opMOBaHNSA KOTOPbIX W30SIALMOHHbIN
mMaTepuan HaHOCUTCA HepaBHOMEPHO W, crefoBaTtesflbHO, HaxoouTcs B
BbICOKOHaNpshkeHHOM cocTosiHuM. MecTo oTbopa npob wmaTtepuana cregyet
onpenensaTb MO COMMacoBaHWIO Mexay W3rotToBuTerneM U UchbiTaTeslbHOM
nabopatopuen.

[Mepen Havanom ucnbiTaHus obpasel BblOepXUBAOT B TedYeHue 24 4 rnpu
TemnepaTtype Bodayxa oT 15 °C go 35 °C 1 OTHOCUTESNBbHOW BRaXHOCTM BO3ayXa OT
35% pno 45%.

YCTaHOBKY pa3MeLLaloT B TEMHOM MOMeELLEHMN ©e3 NpUHyaUTENbHbIX NOTOKOB
Bo3ayxa And obecneyvyeHns BMOAMMOCTU MNSlaMeHW, BO3HMKaOLIEro B rpouecce
NCNbITaHUS.

[epen Havanom ucnbiTaHWs Tepmonapbl KannbpytoT B cootBeTcTBuM C IEC
60695-2-10:2000 (pa3gen 6).

cnbiTaHnss NpoBOAAT B COOTBETCTBMM C MeTOAMKaMK, YCTaHoBIIeHHbIMU B [EC
60695-2-10:2000 (pasgen 8) n IEC 60695-2-11:2000 (pasgen 10).

[Mocrne Kaxgoro wucnbiTaHUs HeOBXOOMMO OuvMLATb KOHEL, pacKareHHoW
MPOBOSIOKN OT NOObIX OCTATKOB U30SMSILMOHHOIO MaTepuana, Hanpumep ¢ NOMOLLBHO
LLETKW.

TemnepaTtypa KOHUa packaneHHOW NPOBOOKM A0SMKHA ObITb CreayoLLen:

- QNS YacTen, yaepXvBaloWMX TOKoBedyLme 4YacTu B 3a4aHHOM MOSIOKEHWN:
(960+15) °C;

- ANl YacTen, npegHas3HauYeHHbIX 4Nnsl YCTaHOBKM B yriybneHue cteH: (850+115)
°C:

- ANna BCexX Apyrnx 4acTen, B TOM YuUCre YacTen, He npeaHasHayeHHbIX A5
yOepXaHnst TOKOBeOyLmX 4YacTeln B 3a4aHHOM MOSIOXKEHUW, BKIOYasd Khemmy
3a3eMrieHns U 4YacTu, NpeaHasHadYeHHble 15 BCTpaMBaHWUs B OTHECTOMKME CTEHbI:
(650+15) °C.

ONnTenbHOCTb NPUNOXEHUST pacKaneHHOW NpoBOSIoKM AormkHa 6bIThb (30£1) C.

Bo Bpems npunoxeHusi packaneHHoW NpoBOSIOKN U B TedeHue nocneayowmx 30
Cc HabnogalT 3a obpasuom, 4acTsamu, OKpyxalouwmmm obpasely, W Crioem
nanMpocHon Gymaru, pacrnonoXeHHOM No4 HAMM.

Bo Bpemsa wvnm nocre nNpunoxeHust packaneHHOW MPOBOSIOKN PErUCTpupyoT
MOMEHT BpEMEHM BOCMIaMeHeHNs1 obpa3ua M MOMEHT BpeEMEHU 3aTyxaHud
nnameHu.



Ob6pasel, cumMTalT BblAEPXaABLUMM WUCMbITAHME pacKaneHHOM MNPOBOSIOKON,
ecnu:

- OTCYTCTBYET BMAUMOE NSiamMs U yCTONYMBOE CBEYEHNE NN

- NramMsi n ceedeHne obpasua npekpailaotca B TedeHne 30 ¢ nocre yganeHus
packKaneHHOW NPOBOJIOKMW.

He ponyckaeTcss BocnfiamMeHeHwe nanupocHon 6Gymarn wunn  obropaHue
COCHOBOW [OCKW.

[MpumedaHne 2 - Mo cornacoBaHWo MeXay M3roToBUTENeEM U noTpedbutenem
MOryT OblTb YyCTaHOBIEeHbl 6oree BbICOKME TemnepaTypbl, Oonee KOpOTKUK
WHTEepBan BpPeMEeHU MpeKpalleHnsT MnfiaMeHn W  MNPOLOIMKUTENBHOCTL  ApYrnX
NCNOSb3yEMbIX MHTEPBASIOB BPEMEHMW.

9.10 dnekTpuyeckasa NPOYHOCTb U3ONALUN

9.10.1 O6Lwme nonoxeHus
OTO WUCMbITaHNE MNPUMEHSAIT K 06ofo4YkaMm, B KOTOPbIX WCMOMNb3yeTcs
N30ALMOHHbIN MaTepuan, Aaxe B KOMOUHaL MM C HEN30MALMOHHBIM MaTepuarnom.
CooTBeTCTBME NPOBEPSIOT, KaK YKa3aHO HUXE.

9.10.2 MNpepBapuTenibHasi NoAroToBKa

O60moYkn NoMeLLalT B KaMepy BRaXHOCTW, B KOTOPOM NoAgepxuMBaeTcs
OTHOCUTESNbHAA BNaXHOCTb Bo3ayxa oT 91% o 95%. Temnepatypy Bo3ayxa, rae
pa3MeLLeHbl 060104KKN, NnoagaepxmeatoT pasHou (40+2) °C.

O60m04KM BbIAEPXKMBAIOT B KAMEPE B TEYEHME ABYX CYTOK (48 4).

B OGonblwmHCTBE cnyy4yaeB Temnepatypy obornovek [OBOAAT A0 3a4aHHOro
3Ha4eHus1, BbiAepXMBast UX NPWY 3TON TemnepaType B TedeHne He MeHee 4 4 nepeq
nomeLleHnemM B Kamepy BriaxxHOCTU. OTHocUTenbHas BNaXxHoCcTb Bo3ayxa oT 91%
00 95% mMoxeT 6bITb AOCTUTHYTa NOCPEACTBOM pPasMELLEHUSI B KAMepe EMKOCTU C

HacblLleHHbIM BOAHbIM pacTBOpoM cyrbdata Hatpus (Na;SO 4) wnm HuTpata

karma (KNO+), umerolwen [oCTatovyHO OOfbliyld MOBEPXHOCTb KOHTaKTa C
BO3yXOM.

[na QOCTWXEeHNA B Kamepe yKasaHHbIX YCroBUW Heobxoammo obecneyunTb
MOCTOSAHHYIO  LUMPKYNSUMIO  BO3dyXa W, Kak  MNpaBuo, UCMOSb30BaTb
TENnon3onMpoBaHHY Kamepy.

9.10.3 OGono4km 6e3 MeTanMYeCKMX 3NEeMEHTOB BHYTPM 3alumLiaeMoro
npocTpaHcTBa

HanpsikeHvne npakTudeckn cuHycovaanbHOW opMbl, cpegHekBagapaTudHoe
3Ha4eHue KoToporo cooTBeTcTByeT TpeboBaHusam IEC 61439-1:2011 (nyHkT 10.9.4),
B TeyeHne 1 MWH NpuKnagbiBalOT Mexay AByMs obkrnagkamun M3 MeTannmyeckon
donbrn, ogHa M3 KOTOPbIX KOHTaAKTUPYeT C BHELUHEN MOBEPXHOCTbIO, a Apyras
pacnosioXeHa BHYTpK 060Mo4KM B Npegernax 3awmiaemMoro npocTpaHCcTBa.

[lepBOHa4YanbHO nNpUKagbiBalOT  HanpsKeHue, 3HaYeHWe KOToporo He
NpeBbIWAET MOMOBUHY YCTAHOBIEHHOIO 3HAYEHWSA MCMbITATENbHOIO HaMPSKEHMS.
3artem ero 6bICTPO NOBLILAKT 40 MOSIHOro 3HAYEHUS.



9.10.4 O6ONOYKN C MeTansIM4eCKUMU 3NeMeHTaMM BHYTPM 3alumiiae Moro
npocTpaHCcTBa

Bce BHyTpeHHMEe MeTannmyeckme 4acTu NoACcoeMHEHbI K LUMHE, U HanpshkeHne
NpaKTU4ECKN CUHycomaanbHONn dopMbl, cpeaHekBaapaTU4HOEe 3Ha4YEHME KOTOPOro
cootBeTcTBYEeT TpeboBaHuam IEC 61439-1:2011 (nyHkT 10.9.4), B TeuyeHne 1 MuH
NpUKnagbiBaloT Mexay obknagkon n3 Metanmy4eckon onbri, KOHTaKTUPYHOLLEN C
BHELUHEN NOBEPXHOCTbIO, U LLUMHOW.

[MepBOHa4anbHO MPUKMaObIBaAlOT  HanpsikeHWe, 3Ha4YeHne KOTOporo He
NPEBbILLAET MOSIOBUHY YCTAHOBSIEHHOrO 3HAYEHUs] UCMNbITATENbHOIMO HAamnpPsKEHWS.
3aTteM ero 6bICTPO NOBbLILWAKT 40 NOMIHOrO 3HAYEHUS.

[MpumeyvaHne - HanpspkeHve Ha LWMHY nogaeTcsl Yyepe3 OTBEPCTME Ha BHELUHEW
NOBEPXHOCTUN 060MoYKKM. Heobxoamumo yuuTbiBaTb ASMHY MYyTU TOKa YTEYKU U
BO3YLUHblE 3a30Pbl MEXQY LLUMHOM 1 BHELLHEN NOBEPXHOCTLIO.

9.10.5 OueHKa pe3ynbTaToB UCMNbITAHUN

O6pa3ubl He OOMKHbI MMETb MOBPEXOEHUW, YXyALawmx WX OanbHenwee
MCMNONb30BaHME; BO BPEMS UCMNbITaHUS HE OOIMKHO OblTb NEpPeKpbLITUA Unn Npoboes
n3onauun.

9.11 HenpepbIBHOCTb LEeNu 3alWUTbI

Heobxoanmo npoBepuTb, YTODObI pasfUYHbIE OTKPbITbIE MPOBOASLLME 4YacCTu
060104k ObIIM HAOEXHO NPUCOEAUHEHbI K KreMMe 3a3eMiieHUst UM KOHTaKTy
Lenu 3almnTbl, a CONPOoTUBIIEHNE Lenn 3awmTbl 661510 He 6onee 0,1 Om.

[MpoBepPKY BbINOSHAIOT, UCNOMb3Ya NPUBOP ANS N3MepPeHUs1 CONPOTUBIIEHNS UK
YCTPOWCTBO, co3fatoLlee TOK (NepeMeHHbIN M NOCTosIHHLIN) He MeHee 10 A. Tok
OOIDKEH MpOTeKaTb MeXOy KaXaou OTKPbITOM MNPOBOAALIEN 4YacTbio U KIEeMMOW
3asemrieHns. 3MepsoT nageHue HanpspkeHus Mexay npoBOAALLIEN 4YacTbio U
Krnemmon 3asemsnieHnsi. ConpoTuBIiEHWE, pPacCUYUMTAHHOE MO TOKY W NageHuo
HanNPsKeHNs, OOIMKHO ObITb He 6onee 0,1 Om.

[NpumeyaHne - B crnyyae BO3HMKHOBEHNA COMHEHWW UCMbITaHWe NPOBOLAT 00
Tex rnop, noka He ByaeT nonyyeH OCTOBEPHbIN pe3ynbTaT N3MepPEHUs.

9.12 CTOUKOCTb K ynbTpaduonetrosomy (YP) nuanyyeHuro



OTOMY UCMbITaHUIO NoABEPratoT TONbKO 060M0YKM U BHELLHME YacTu ODOSIOYEK,
npegHasHadYeHHble A9 YCTaHOBKU BHE 3aHUN, U BbIMOSHEHHbIE U3 N30NSLMOHHBIX
MaTepuarnoB UM MeTannoB, NOSIHOCTbIO MOKPbITbIX CUHTETUYECKUM MaTepuasriom.
PenpeseHTaTMBHble 00pasubl Takux 4YacTend MOABeprawT  crnegylolemy
NUCNbITAHMUIO.

cnbiTaHne Ha CTOMKOCTb K Y ®-usnydeHunto nposoaaT no ISO 4892-2 (metopg A,
umkn N 1); obLwasa npoaoPKUTENbHOCTL UcnbiTaHus 500 .

[1na obono4vek, BbIMOSIHEHHbIX M3 U30MSLUMOHHBIX MaTepuarnos, COOTBETCTBME
NPOBEPSOT MNOCPEACTBOM MPOBEAEHUA UCMbITAHUA MNPOYHOCTM Ha wu3rmbd (B
cootBeTcTBUM C ISO 178) n Ha yoapHyto BaA3kocTb no Lapnu (B cooTBeTCTBUM C
ISO 179), nocne KOTOPbIX M3ONSAUMOHHbIE MaTepuasrbl LOSMKHbl COXPaHATb He
mMeHee 70% cBoux nepBoHavasrnbHbIX CBOMCTB. [lpy ucnbitaHum no ISO 178
noBepxHocTb obpasua, nogsepraemyto Y P-uanyyeHnto, noBopadmBaroT JMLEBOM
NOBEPXHOCTbIO BHU3 U OaBfieHME NPUKNaAbIBaAKOT K MOBEPXHOCTU, HA KOTOPYHO HE
BosgencTeyeT Yd-usnydenune. MNpn ncnoitaHum no ISO 179 Hagpesos Ha obpasue
He OenawT, N yaapbl HAHOCAT MO MOBEPXHOCTWU, HA KOTOPYK BO3aencTtByeT Y-
nanyyeHue. Nocne ucnbiTaHnsa obpasubl JOMKHbI ObITb NOABEPrHYTHI UCMbITAHUIO
packaneHHou npoBosiokomn rno 9.9.3.

[na cobnogeHns yCcTaHOBNEHHbIX TpeboBaHnA, Anst 000NoYeK, N3roTOBMEHHbIX
N3 MeTanna v NoSIHOCTLH NMOKPbITbIX CUHTETUYECKUM MaTepuanom, U30NsiLMOHHbIN
MaTepvan OOSPKEH UMETb YCTOMYMBOCTb K OTCIIOEHMIO HE MeHee Karteropum 3
cornacHo ISO 2409 (nnowaab otcrnoeHun npesbiwaet 15%, Ho He 6onee 35%
NIowaan peweTtyaToro Hagpesa).

O6pa3ubl He OOMKHbI UMETb TPELLMH UMK NMOBPEXOEHUA, BUOMMbIX YENOBEKOM
C HOpMarnbHbIM WM CKOPPEKTUPOBAHHLIM 3peHnem 6e3  OOonoNHUTENbHOro
yBENNYEHNS.

OTO UCMbITaHME He NpPOBOAAT, €CIIM U3roTOBUTENb MOXET MpeaoCcTaBUTb
OaHHble OT NocTaBLUMKA MaTepvana ang noaTBepKkaeHUst TOro, YTo Matepuarbsl TOU
e TOMLWWHbI Unn 6onee TOHKME COOTBETCTBYIOT 3TOMY TpeboBaHuIo.

9.13 CTOMKOCTb K KOppOo3uu



9.13.1 O6LwWume nonoxeHus

McnbiTaHnio noaBepratoT KenesocogepXalme MeTannmydeckme o0Oofiovku u
BHELLHME  XenesocogepXawme MeTannMyeckme 4acTu  M3OMAUMOHHBIX U
KOMOWHMPOBaHHLIX 060roYek, YTOObI NPOBEPUTL, YTO OHM ODecneymBaloT 3amTy
OT KOPPO3UMW.

Ecnm HEeBO3MOXHO NPOBECTM UCMbITAaHME BcerW OOO0MoYKN, UCMbITaHUIO
nogBepraroT anemMeHTbl 060nodkK, obnagaroume TakMMU Xe KOHCTPYKTUBHbIMMU
OCODEHHOCTSAMMU, KaK 1 cama oboroyka: Mmatepuan, TonwmHa, Cron NoKpbITUS 1 T.4.
Bo Bcex cnyyasix OomkHbl ObiTb UCMbITaAHbl NETNN, 3anuparoume MexaHusMbl U
aeTanu KpenseHus.

Ob6orno4ka, nogsepraemasa UCMbITaHUO, OOIMKHA OblTb YyCTaHOBMEHA Kak and
HOPMaribHOM 3KCNyaTauun B COOTBETCTBUN C UHCTPYKLMEN N3FOTOBUTENS.

Obornoyka wunnm obpasubl 060MOYKNM OOMMKHbI OblTb He OblBLUMMK B
yrnoTpebneHnm n YNCTbIMN.

[MpumevaHne - [Onsa ocolbix ycnosun akcnnyatauuu (7.3) [ornyckaeTcs
NPUMEHATb Apyrne TpeboBaHMs NpK YCrOBUM COrMNaLLEHNS MeXay U3roToBUTENEM U
notpeburenem.

9.13.2 MeToaMKa UcnbITaHUA
O6o0ro4kn noagBepraroT criefyoLwemMy UCTbITaHUIO:

9.13.2.1 CTeneHb XeCTKOCTU UcnblTaHna A

OTO UCNbITaHNE NPUMEHSIOT:

- K MeTanM4ecknum obosnoykam, ycTaHaBMBaeMbIM BHYTPU 34aHUN;

- BHEWHUMM MeTalvIM4eckMM 4YacTaM o0osioyek, yCTaHaBfIMBAEMbIX BHYTPU
30aHuN;

- BHYTPEHHUM MeETarNMMYECKMM YacTsaM YCTaHaBfMBAeMbIX BHYTPU WU BHe
30aHun 0DOoNnoYeKk, OT HasHa4YeHUs! KOTOPbIX MOXET 3aBuUCETb Mpeanosiaraemoe
MexaHU4ecKoe encTaue.

NcnbiTaHne BKoYaeT B ceb4:

- 6 yuknoB no 24 4 Kaxabl UCMNbITAHUS HA LMKNMYECKOEe BO3OENCTBUE
BnaxHoro Tenna B cooTtBeTcTBMM Cc IEC 60068-2-30 (ucnbitaHne Db) npu
Temnepatype so3ayxa (40+3) °C 1 oTHOCUTENBHOM BriaXXHOCTW Bo3ayxa 95% un

- 2 uuKna no 24 4 Kaxabl UCMNbITAaHNA B COMSIHOM TyMaHe B COOTBETCTBUU C
IEC 60068-2-11 (ncnbiTaHne Ka: consHon TymaH) npu Temnepatype (35+2) °C.



9.13.2.2 CTeneHb XeCTKOCTU UcnbiTaHnsa B

OTO UCNbITaHNE NPUMEHSIOT:

- K MeTanmM4ecknm obosnoykam, ycTaHaBiMBaeMbIM BHE 34aHUN;

- HapyXHbIM MeTanM4YecKum 4YacTtaMm OOOosSioveK, ycTaHaBNMBaeMbiM BHe
30aHUN.

cnbiTaHne COCTOUT U3 ABYX OAVMHAKOBbLIX NEPUOLOB BPEMEHN ONMUTENBHOCTbLIO
no 12 cyr.

Kaxgbi nepuog ArmTenbHOCTb0 12 CyT BKItodaeT B cebs:

- 5 umknoB no 24 4 Kakablh MCNbITAHUA Ha LUWKNUYECKOEe BO3OENCTBUE
BnaxHoro Tenna B cooreBercTBuM ¢ [EC 60068-2-30 (ucnbitaHne Db) npwu
Temnepatype so3ayxa (40+3) °C 1 oTHOCUTENBHOM BriaXXHOCTH Bo3ayxa 95% u

- 7 UMKNOB NO 24 Y Kaxabl UCMbITAHNS B COSIAHOM TyMaHe B COOTBETCTBUM C
IEC 60068-2-11 (ucnbiTaHne Ka: congHon TymaH) - Npy Temnepatype BoO3gyxa
(35+2) °C.

9.13.3 OueHKa pe3ynbTaToB UCMNbITaHU

[Mocrne ncneltTaHns 060504Ky MM obpasu bl 060MI04KM NPOMbLIBAKOT B MPOTOYHOM
BOOOMNPOBOAHOM BOAE B TeYeHne 5 MWH, OnonackmeBakT OUCTUIIMPOBAHHOM Wi
OeMUHepannm3oBaHHOM BOOOW, 3aTeM BCTpAXuBalOT MM obayBaloT  MOTOKOM
BO3aQyxa ANA yaaneHua kKanenb BoAbl. [locne 3atoro wucnblTyeMbin obpasel
BblAEPXUBAOT NPWY HOPMasibHbIX YCIIOBUSIX AKCMyaTauum B TedeHne 2 v.

[MpoBepKy MpoBOAAT NOCPEACTBOM  BU3yarbHOMO OCMOTpa C  LeEfblo
onpenenuTb, YTo:

- OTCYTCTBYIOT NPU3HAKN pPXXaBYMHbI, TPELWMHbI v Apyrne aedekTtol 6onee Tex,
KoTopble npegycmoTpeHbl ISO 4628-3 B OTHOLLEHUM cTerneHn Koppo3dumn Ri1. Tem He
MeHee MnoBpeXxaeHne MOBEPXHOCTU 3alUMTHOIO MOKPLITUS gonyckaeTtcs. B criydae
BO3HWUKHOBEHWS COMHEHUW B OTHOLLEHMM JTaKOKPaCO4YHbIX MaTepuasioB 1 NOKPbITUM
- cnegyet obpatuteca Kk ISO 4628-3, 4TOOLI NpoBEPUTL, 4YTO ObBpasubl
COOTBETCTBYKOT 06pasyy co cTeneHsbo Kopposum Ri1;

- MexaHn4eckas LernoCcTHOCTb He HapyLLEeHa;

- YNSIOTHEHNST HE NOBPEXOEHDI;

- OBepw, neTnu, 3anuMpalupme MexaHu3Mbl W AeTanm  KpenseHus
PYHKLIMOHUPYIOT C HOPMarTbHBIM YCUIMEM.

9.14 CnocobHOCTbL paccenBaTb TEMNSIOBYHO 3HEPruko

3HayeHMs1 napamMeTpoB, XapakTEpPU3YKLWMX CNOCOBHOCTb  pacceuBaTtb
TENMOBYK JHEPruio, npegocTaBnsemMble wusrotoButenem (6.3.1), onpenenstoT
nocpeacTBoM wucnbiTaHna B cootBeTcTBUM € [EC 61439-1:2011 (noanyHKT
10.10.4.2.2), unn meToaom pacyeTa, Hanpumep B cooTBeTcTBMM ¢ IEC/TR 60890.

NMpunoxeHune A (cnpaBo4yHoe). CBeaeHus o
COOTBETCTBUU MEXIroCcyaapCTBEHHbIX



CTaHAApPTOB CCbINTOYHBbIM MeXAYHapOAHbIM

cTaHpapTam

[MpunoxeHue OA
(cnpaBo4HoOE)

Tabrmua OJA.1 - CBegeHnst O COOTBETCTBUM MEXIOCYOapCTBEHHbIX CTaHOapTOB
CCbIJTIOMHBIM MEXOyHapOAHbIM CTaHAapTam

O603Ha4eHve n CrteneHb O603Ha4eHVe N HanmeHoBaHWe
HavMeHoBaHve COOTBET- || MeXrocygapCcTBEHHOro ctaHgapTa
MeXOyHapOoAHOro ctaHaapTa CTBUS
IEC 60068-2-11:1981 MOD [OCT 28207-89 (M3K 68-2-11-
NcnbiTaHns Ha Bo3genctene 81)* OcHoBHble MeTOAbI
BHELUHMX ¢pakTopoB. YacTb 2- NCnbiTaHUN Ha BO34ENCTBUE
11. UcnbiTanua. UcnbiTaHne BHELLUHMX ¢bakTopoB. HacTb 2.
Ka. ConsHown TymaH WcnbiTaHua. McnbiTaHne Ka:
ConsiHon TymaH
(IEC 60068-2-11:1981, MOD)
* BHeCeHHble TexHU4eckue OTKIIOHeHUs obecrneynBaroT  BbIMOSIHEHME

TpebGoBaHWIA HAaCTOALLEro cTaHaapTa.

Tabnmua OA.2 - CBegeHus 0 COOTBETCTBMM MEXTOCYOAPCTBEHHbLIX CTaHOapTOB
CCbISTOYHBbIM MeXOyHapOoAHbIM CTaHd4apTaM Apyroro roga nsgaHus



O0o03Ha4yeHne un

O0o03Ha4yeHue 1

CteneHb

O0o03Ha4yeHue n

HaVMeHoBaHve HanMeHoBaHve COOTBET- HavMeHoBaHve
CCbIJTO4YHOro MeXOyHapoL4HOro cTBUA MEXTOCYapCTBEHHOIO
MeXOyHapo4HOro || cTaHgapTta Apyroro CTaHgapTa
cTaHgapTa roga nsgaHus
IEC 60068-2-2:2007 || IEC 60068-2-2:1974 MOD FOCT 28200-89 (MGK
NcnbiTaHusa Ha NcnbiTaHusa Ha 68-2-2-74)* OCHOBHbIE
BO3€eNCTBME BO3€eNCTBME MeTonbl UCMbITAHUA Ha
BHELLHNX BHELLHMX (PaKTOPOB. BO34EMCTBME BHELLHNX
doakTopoB. HacTtb 2- | HacTb 2. drakTopoB. HacTb 2.
2. VicnbiTaHus. NcnbiTaHus. Wcnbitannsa. cnbitadne
NcnbiTaHne B. NcnbiTaHne B. B: Cyxoe Tenno (IEC
Cyxoe Tenno Cyxoe Tenno 60068-2-2:1974, MOD)
MOD FOCT 11478-88 (MOK

68-1-88, MOK 68-2-1-90,
MOK 68-2-2-74, MOK 68-
2-3-69, MOK 68-2-5-75,
MOK 68-2-6-82, MOK 68-
2-13-83, MOK 68-2-14-84,
MOK 68-2-27-87, MOK
68-2-28-90, MOK 68-2-29-
87, MOK 68-2-32-75, MOK
68-2-33-71, MOK 68-2-52-
84)* AnnapaTtypa
pPagnoafIeEKTPOHHas
ObiToBas. Hopmbl n
MeToAbl UCMbITAHUA Ha
BO34EeNCTBNE BHELUHUX
MEXaHN4YECKUX U
KNMMaTUYeCKnX

doakTOopOB




IEC 60068-2- IEC 60068-2- MOD FOCT 28216-89 (MOK
30:2005 30:1982 OcHoBHbIE 68-2-30-87)* OcHOBHbIe
NcnbiTaHns Ha MeToAbl UCMbITaHWU MeTonbl UCMbITAHUA Ha
BO3gencTeuve Ha BO3JencTeue BO34ENCTBME BHELLHNX
BHELUHNX BHELLUHMX (0aKTOPOB. drakTopoB. HacTb 2.
doakTopoB. HacTb 2- | HacTb 2. WcnbiTanna. cnbitadme
30. AcnbiTaHus. NcnbiTaHus: Db v pykoBoacTBo:
NcnbiTaHne Db: PykoBoacTeo no BIaykHoe Tenso,
BnaxxHoe Tenno, NUCMNbITAHNAM Ha LuKnmyeckoe (12 + 12-
LMKnnyeckoe (LMKn || BnaxkHoe Tensio yacosou uukn) (IEC
124+ 12 4) 60068-2-30:1982, MOD)
IEC 60529:2001 IEC 60529:1989 MOD FOCT 14254-96 (MOK
Ctenenu 3awmTtbl, || CTenenu 3awmThl, 529-89)* Ctenenun
obecneymBaemble | obecnedymBaembie 3aLlUnTHI,
obonoykamu (Kog || obonoykamu (Koa obecrneymBaembie
IP) IP) obonoukamu (kog IP)
So200201s | Sozus s | MOD | oo sriasan0as
NcnbiTaHne | NcnbiTaHne | (NICO 2409:1992)"
lNnaTtbl neyaTtHble. MeTo
METOMOM METOMOM onpegeneHus agresvm
peLieTyaToro peLeTyaToro MOKPBITYIA 3ALLATHBIX 1
Hanpesa Hanpesa MapKUPOBOYHbIX
komnosunyun (ISO
2409:1992, MOD)
* BHeCeHHble TexHU4eckue OTKIIOHeHus obecneymBaroT  BbIMOSIHEHME
TpeboBaHU HAaCTOoSALLEro cTaHAapTa.

I} Ha Ttepputopum Poccuiickon depepaumn pericteyet F[OCT 31149-2014
MaTtepuanbl _nakokpacoudHble. OnpeaeneHve aaresvv MeTOAO0M peLleTyaToro
Hagpesa. - [NpumevanHne nsrotosutenst 6asbl AaHHbIX.
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