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HAUWOHANBbHBIA CTAHAOAPT POCCUMCKOW OGEOEPALUUMU

TPYBHbLIE CUCTEMBbI ANA NMPOKNAOKWU KABENEN
YacTtb 1
O6wue Tpe6oBaHUA

Conduit systems for cable management. Part 1. General requirements

Dara BBegeHna — 2015—01—01

1 O6nacTb NpMMeHeHus

HacToswmin ctaHgapT ycTaHasnvMeaeT TpeboBaHUS K UCMONHEHUIO U UCMILITAHWUSAM TPYOHBIX CUCTEM,
BKMtoYvas Tpy6bl 1 TPYGHYIO apmaTypy, NpeaHasHaveHHbIX AN NPOKIaAKn U 3allUTbl 30NIMPOBaHHLIX NPOBO-
A0B 1/vnn kabenei B aNeKTPUYECKNX YCTaHOBKaX UM B KOMMYHUKaLMOHHBIX CUCTEMaX drekTpocHabxeHus
HanpsikeHnem go 1000 B nepemeHHoro Toka n/unu 1500 B nocTosiHHOro ToKa.

TpeboBaHWs HacTosLWEro cTaH4apTa pacnpoCcTpaHsIloTCA Ha MeTannnyeckue, HemeTannmueckie U KoM-
nosuTHbIe pe3bBoBble 1 6e3pe3bboBble TPYGHLIE CUCTEMBI.

HacToswmin ctaHgapT He pacnpocTpaHsieTcd Ha o060MoyYkM U coeguHUTENbHble KOpobku no
M3K 60670[1].

MpumedyaHune 1— OnpegeneHHble TPyOHBIE CUCTEMBI MOTYT MCNONB30BATLCS TAKKE BO B3PLIBOOMACHBIX Cpe-
Aax. B atom crnyyae cnepyert yuuTbiBaTh 4ONONHUTENbHBIE TPEeGOBaHWA K 060pyaoBaHuIo, YCTaHAaBNMBAEMOMY BO B3PbIBO-
onacHbIX cpeaax.

Mpumedarue 2 — 3azemraiowme NPOBOAHNKN MOTYT GbITb M30NMPOBaAHHBIMW NN HE N30NINPOBaHHBIMU.

2 HopmaTuBHbIe CCbINKK

B HacTosileM cTaHaapTe MCNoMb3oBaHbl HOPMaTUBHbBIE CCbINKU Ha creaytowme cTaHaapThl.

Ona gaTMpoBaHHBIX CChINOK NPUMEHSIETCA TONbKO yKkaszaHHoe usgaHue. Ana HeaaTUpoBaHHBIX CCbINOK
npuMeHsieTcs nocnegHee n3gaHue ykasaHHoro JoKyMeHTa

M3K 60417-DB-12M [pacuyeckme cuMBONblI AN UCNONb30oBaHUA Ha obopyaoBaHun. 12-mecavHas
noanuncka Ha WHTepakTUBHYO 6asy AaHHbIX, BKMoYaowyo Bce Yactn MOK 60417 (IEC 60417-DB-12M,
Graphical symbol for use on equipment — 12-month subscript to online database comprising all part of
IEC60417)

M3K60423:2007 Tpy6Hble cucTeMbl 4N Npoknagki kabenen. HapyxHole gnameTpbl Tpy6 Ans anexkTpu-
YeCcKMX YCTaHOBOK 1 pe3bbbl Ansa Tpy6 u aetanei (IEC 60423:2007, Conduit systems for cable management —
Outside diameters of conduits for electrical installations and threads for conduits and fittings)

MO3K 60529:1989 Crenenn sawmtblobornouek (IP koa) (IEC 60529:1989, Degrees of protection provided
of enclosures (IP code))

M3K 60695-2-11:2000 WcnbiTaHne Ha noxapoonacHocTb. HYacTb 2-11. OCHOBHbIE MeToAbl UCNbITAHUA
packaneHHoN NpoBONOKON. MicnbiTaHWe packaneHHON NPOBOMOKON Ha BOCNNIAMEHAEMOCTb KOHEYHON NPoayK-
umn (IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products)

WU3paHne opmymnansHoe
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MO3K 60695-11-2:2013 UcnbiTaHue Ha noxapHyl onacHocTb. Yactb 11-2. Mnamsa Ana ucnbiTaHus.
Mnams npeasapuTenbHO NepemellaHHon cmeck MolLHOCTBO 1 KBT. AnnapaTypa, cxeMa UCbITaHUs Ha CooT-
BETCTBUE TEXHUYECKUM yCrnosusiM u pykosoactso (IEC 60695-11-2:2013, Fire hazard testing — Part 11-2:
Test flame — 1 kW pre-mixed flame — Apparatus, confirmatory test arrangerment and quidance)

3 TepMuHbLI M onpeaeneHnn

B HacToseM cTaHaapTe NpUMeHeHbl ceayrowme TEPMUHBI C COOTBETCTBYHIOLLMMUA ofpedeneHUsIMA:

3.1 Tpy6Hasa cuctema: Cuctema, cocroswas U3 Tpy6 u TpybHon apmaTtypbl, npeaHasHayeHHas ans
NpOoKMaAKu1 1 3aLLMTbl U30STIMPOBAHHBIX NPOBOAHWUKOB WU kabenen B 3NeKTpUIeCKUX U KOMMYHUKaLMOHHBIX
ycTaHoBKax, obecneunBaioLlan ux 3atsxky BHyTPb W/Unu 3ameHy, HO He npegycmaTpusaiollas ux 60koBoi
BBOA.

3.2 Tpy6a: YacTtb TpybHOI cUCTEMBI, UMEtoLLas Kpyrioe nonepeyvHoe ceyeHue, npeaHasHavyeHHas ana
N30SIMPOBaHHBIX NPOBOAHWUKOB W/ kabenein B 3NeKTpUYEeCKUX MM KOMMYHUKaLMOHHBIX yCTaHOBKax, obecne-
yMBaloLLAs UX 3aTSDKKY BHYTPb U/UMN 3aMeHY.

3.3 Tpy6Han apmaTtypa: YCTpoUCTBO, NpegHasHavYeHHOe ANs coeanHeHusl Yacten TpybHol cuctemel
Unu 4ns UsMeHeHus! HarnpasneHus.

3.4 TopueBan 3arnyluka: TpybGHaa apmatypa, npeaHasHavyeHHas AN OKOHLeBaHWUA TpybHOW cuc-
TEMbI.

3.5 metannuuyeckas Tpy6a u/unu Tpy6Hasa apmartypa: Tpy6a unu TpybHasa apmatypa, U3rotToBneH-
Hasi TONIbKO U3 MeTasnna.

3.6 HemeTannuyeckas Tpy6a u/unu TpybHaa apmatypa: Tpyba unu TpybHas apmatypa, KoTopas
N3roToBMeHa TOMNbKO U3 HeMeTanIM4Yeckoro Mmatepuana u He CoaepPXXUT MeTanNIMYeCKUX KOMNOHEHTOB.

3.7 komno3uTHaa Tpy6a u/unu Tpy6Haa apmartypa: Tpy6a unu TpybHasi apmatypa, U3rotoBrneHHas
13 MeTannMueckMx 1 HemeTanInyeckux MmaTepuanos.

3.8 HepacnpocTpaHsowme ropeHue Tpy6el u/unu Tpy6Haa apmartypa: Tpybbl unu TpybHasa apma-
Typa, KOTOpble 3aropatoTcs B pe3ynbTare BO3AESUCTBUSA NIaMeHN, HO NO KOTOPLIM NaMs He pacnpocTpaHAeTcA
1 KOTOpbIe racHyT B Mpeaenax orpaHN4eHHOro BpeMeHu nocrie yaaneH st nnameHu.

3.9 rnapkasa Tpy6a: Tpyb6a, npocunb KOTOPOIl He MEHSIETCA B NPOAOSLHOM HanpaBneHnn (CM. npume-
yaHue k 3.10).

3.10 rocppupoBaHHan Tpy6a: Tpyba c BONMHUCTLIM Npodunem B NpoAonbHOM HanpaBneHuu.

MpunmedyaHue— rodpupoBaHHble TpyObl MOTYT ObiTh KOSbYaTbIMK UK BUTLIMK. Bo3MoXHa Takke KoMOGWHa-
Lms ropprpoBaHHON 1 rmagkon Tpyo.

3.11 xecTkaaTpy6a: Tpyba, koTopasi He MOXeT 6bITb COrHyTa UM KOTopast MOXKeT GbITb COrHyTa ToMb-
KO NPU MEXaHU4YeCKOM BO3AENCTBUN C UCMOSb30BaHUEM UK 6e3 UCMoNb30BaHMSA creuvanbHOro NpUcnocos-
neHus.

3.12 rubkaaTpy6a: Tpyba, koTopas MOXeT OblTb COrHyTa BpYYHYHO U KOTOpas He NpeAHasHaveHa Ans
YyacToro crmbaHus.

3.13 rubkas Tpy6a c NoBbILWEHHOW FMGKOCTLIO (0co60 rubkas): Tpyb6a, KoTopast MOXeT BbiTb COrHY-
Ta BPY4YHYIO C HEBOMNbLUMM YCUNUMEM U KoTopasi NpegHasHadeHa Ans Yactoro crubaHus B TeueHne ee cpoka
Cny>0bl.

3.14 camoBoccTaHaBnuBamwLlasnca Tpyba: Mbkasa Tpyba, koTopasa crubaeTcs Npu KpaTKoBpeMeH-
HOM MPWIIOXXEHUN MOoNepeYHoro YCUIna UKoTopas, Mocrie ero yaaneHus, BosspawyaeTcsl 6rmsko K cBoen nepso-
HavanbHoW chopme B TeUeHue NocrneayroLero KopoTKoro MpoMeXXyTka BpeMeHH.

3.15 HapesHble Tpy6bI U TpyGHas apMmaTtypa: Tpy6bl 1 TpyGHasi apMaTypa, KoTopble UMELOT pe3bby
AN COEANHEHUS MU B HUX UINK Ha HAX MOXET ObITb HapesaHa pesbba.

3.16 6e3pe3b6oBble TPy6bl M TPyGHanA apmaTypa: Tpy6bl 1 TpyGHas apMaTtypa, KoTopble coeanHs-
toTCA Hepe3bboBbIM CMNOCOBOM.

3.17 BHellHee Bo3gencTBUE: PaKToOPbI, KOTOPLIE MOTYT MOBMAUATL HA TPYBHYIO CUCTEMY.

MpwumeyaHune— [Npumepbl TakMx PaKTOPOB: NPUCYTCTBME BOAbI, HEPTENPOAYKTOB UM CTPOUTENBHbIX MaTe-
pvanoB, HU3KMX U BbICOKUX TeMMNepaTyp, KOPPO3UMHbBIX UMK 3arpsi3HAIOLLMX BELLLeCTB.
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4 O6wwme TpeboBaHUA

4.1 Tpy6bl M TpyGHas apmaTypa A0MKHbI GbITb pa3paboTaHbl U CKOHCTPYUPOBaHbI TaKUM 06pasoMm, UTo-
6bl NPY X HOpPManbHORM akcnnyaTauun Gelna obecneveHa HaaeXXHOCTb CUCTEM 3NEKTPOCHAGKEHWS, 3alumTa
nonb3oBaTenen 1 oKpyKatoLen cpeabl.

Co6paHHble B COOTBETCTBUN C MHCTPYKLMUSIMU U3roTOBUTENS TPYObI U TpyBHas apmatypa AomkHbI obec-
ne4ymMBaTbh MEXaHUYECKYIo 1, rae ato TpebyeTcsi, 3NeKTPUYECKYIO 3aLLMTY HaxO4ALWMXCs BHYTPU N30NNPOBaH-
HbIX MPOBOAOB U Kabenen.

4.2 3alluMTHbIe XapakTepUcTUKM coequHeHUs Mexay TpyOHoN apmMaTypoi u TpyGoli AOMKHEI BbiTh He
HWXe, YeM ykasaHHble 4Nnsi TPYOHOW cUCTeMbI.

4.3 Tpy6bl n TpybHas apmaTypa A0JKHbI BbITb YCTONYMBbLIMU K BO3AEACTBUAM, BO3HMKaIOLLMM B rpoLiec-
ce TPaHCMopTUPOBaHNA, XpaHEHWUs, MOHTaXa 1 SKcniyaTaumn.

4.4 CooTeeTCTBME NOATBEPXKOAIOT UCTBITAHNSAMN.

5 O6wme Tpe6OBaHUA K UCTbITAHUAM

5.1 WcnblTaHWsa B COOTBETCTBMM C HACTOSILLMM CTaHAAPTOM SIBMISIOTCS TUMOBLIMU. TpYyOHEIE CUCTEMBI,
UMetoLw e oaNHaKoBYH KnaccudukaLmio, 3a UCKNioYeHUeM LBeTa, IBNSOTCA OOHUM 1 TEM>Ke TUMOM NpoayKTa.

5.2 EcnuHe ykasaHo UHOe, UCNbITaHWA NPOBOAAT MPpU TEMNepaType okpyatwLen cpeabl (20 + 5) °C.

5.3 EcnunHe ykasaHo nHoe, kaxxgoe UcnbiTaHWe NpoBogsAT Ha Tpex HOBbIX 0bpasLiax, KoTopble MOryT 6bIThb
B3SITbl OT OA4HON TPYObI.

MprumMmedaHu e — lNocne HEKOTOPbIX UCMbITAHUIA, HaNPUMep Nocne NPoOBEePKN Pa3MepoB, HE Bbi3bIBAIOLLUX U3~
MeHeHnIn B obpasuax, nocrnegHne paccMaTpuBatoTCsl Kak HOBble 06pasLibl 1 MOTyT UCMOMNb30BaTLCS AN JaNbHENLUX UC-
MblTAHWN.

5.4 O6pasubl HeMeTanIM4YecKNX U KOMNOSUTHLIX TPYS U TPYOHOI apMaTypbl AOMKHbI BbITh BbiAepXaHbl
no KparHen Mepe B TeveHne 24 4 npu Temnepatype (23 £ 2) °C n oTHocuTenbHoM BriaxkHoCcTM oT 40 % 0 60 %.
Bce ucnbiTaHns 4omKHbl 6bITb NpoBeAeHbl NOCIe BbIMOMHEHNS YKasaHHbIX BbILLE YCIIOBUIA.

5.5 EcnuHe ykasaHo nHoe, o6pasLbl 47151 KaXKA0r0 UCMLITaHWUA AOSMKHBI ObI Tb YUCTHIMU U HOBLIMU, CO BCE-
MW YaCTAMM, PACTNONOXEHHBIMU 1 CMOHTMPOBAaHHBLIMU ANst HOpMarbHbIX YCNoBUA akennyaTtauun. Mocne npo-
BEpPKM pa3MepoB B COOTBETCTBUM C pasaenoM 8 u, ecnu He ykasaHo UHoe, AN COOTBETCTBYIOLWEro NCNbITaHUS,
TpybHas apmaTypa AormkHa 6bITb coefiuHeHa ¢ TpyBoi COOTBETCTBYHOLLEN ANUHBI TOrO TUNA, ANA KOTOPOro oHa
npegHasHaveHa. Ocoboe BHUMaHWe cneayeT yaenuTb ykazaHUaM U3rotoBuTens, ocobeHHo B crnydyae ecnu
TpebyeTcs NpunoXeHWe ycunusi npn cbopke coeuHeEHUs!.

MpwumeyaHun e— [Ans 06061WEHHBIX UCTBITAHWIA penpe3eHTaTUBHBLIN BbIGOp apMaTypbl AnA UCNbITAHUIA 4OMKEH
ObITb COrMacoBaH MeXay U3roToBUTENIeM UINN OTBETCTBEHHBIM NMPOAABLIOM M UCNbITaTENBLHOW NaGopaTtopuen.

5.6 Ecnuy Tpy6HOro BBoAa UMeeTcs 0TCoeanHsieMas Ui oTAeNbHO NocTasnseMas TpybHas apmaTypa,
To oTcoeauHeHHasa TpyGHasa apmatypa nocne UCMbITaHWiA AorbkHa OblTb NPUrOAHON K NOBTOPHON cGopke
COrNacHo ykasaHusiM U3roToeuTena 6es notepu ykasaHHbIX XapakTepucTuk cornacHo pasaeny 6.

5.7 Ecnu He yKkasaHo uHoe, UCTIbITaHue cuMTaeTes yaauHbiM, ecnn Bee Tpu o6pasua Bbiaepxkanu ucnbl-
TaHus.

EcnunxoTa 66l 0auH 13 06pasLioB He NpOoLLEn UCTbITaHWUA U3-3a HeYAOBNETBOPUTENbHON CBOPKN UM Npo-
N3BOACTBEHHOro 6paka, To AaHHoe UcnbiTaHue U Mi6oe nNpewecTByoLee, KOTOPoe NOBMNUAMO Ha pesyrnbTaTt
UCNbITaHUA, AOMKHO BbITb NOBTOPEHO B HEOGXOAMMOIA NocrieoBaTENbHOCTU, HO Ha APYrOM NOMIHOM KOMIIeK-
Te 06pasLOoB, KOTOPbIE AOMKHbI BblAePXKaTb UCTILITAHUS.

MNpumeyaHune—Ecnu gna ncneiTaHMin 3rOTOBUTENEM He NPEACTaBNeH AONONHUTENbHBIM Habop obpa3uos,
oTKa3 ogHoro o6pasua nosnever 3a cobomn oTépakoBky. MarotoButens, npeacraBnss nepebii HA60p 06pa3LoB, MOXET Tak-
Xe NpeacTaBuTb AONONHUTENBHBIN KOMMNEKT 06pa3LOB, KOTOPbIE MOTYT UCMONb30BaTLCSA, €CNK 0aWH 06paseul He npoLuern
ucnbiTanus. VcnbitatensHasn nabopartopusi B 3ToM cnydyae moxert 6e3 AanbHenwero 3anpoca NpoBeCcTn UCNbITaHWe [ONor-
HUTENbHOro KOMNNEKTa 06pasuos n 3abpakoBaTb UX NPU HecobMNoAeHUM YCTaHOBNEHHbIX TpeboBaHui.

5.8 Ecnu npu UcnbiTaHUAX UCNosb3yoT TOKCUYHBIE UMW B3pbIBOOMNACHbIE BellecTBa, 0co6oe BHUMaHue
AOMKHO BbITb yaeneHo obecneyeHuo 6e30NacHOCTM NMioaen B Npeaernax 30Hbl UCNbITaHUA.

5.9 Tpy6Hble cucTeMbl, KOTOpble ABNAIOTCA HEOTLEMIIEMOM YacTbio Apyroro 060pyaAoBaHUA, AOMKHBI
Takke GbITb NPOBEPEHLI B COOTBETCTBUM C COOTBETCTBYHOLLMM CTaHAapTOM Ha 3To 06opyaoBaHue.
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6 Knaccudpmkaums

HacTosawum ctaHgapTom yCTaHasnuBaeTCA knaccudukauma pr6HbIX CcCucTem c npucsoeHnemM M Knac-
CNPNKALNOHHBIX KOAOB COrTacHO NPUNoXXeHUo A.

6.1 Mo MexaHU4YeCKUM XapaKTepucTukam

6.1.1 CTeneHb CONPOTUBNEHMUS CXKATULO:

1 — ouveHb nerkas;

2 — nerkas;

3 —cpeaHss;

4 — TAXenNnas;

5 — oveHb TSKenast.

6.1.2 CTteneHb cONpoTUBNEHUA yaapy:

1 — oueHb nerkas;

2 — nerkas;

3 — cpepHss;

4 — TAXenNas;

5 — oueHb TsKEenast.

6.1.3 CreneHb conpoTuBneHns nsruby:

1 —>ecTKas;

2 —rnbkas;

3 — rnbkas/caMmoBoCcCTaHaBNMBaIOLLAACS;

4 — ¢ NOBbILLEHHON rTMBKOCTLIO (0C060 rnbkasn).
6.1.4 CteneHb CONPOTUBNEHUS PACTAXKEHUIO:
1 — oYeHb HU3Kas;

2 — HN3Kas;

3 —cpenHsas;

4 — BbICOKaS;

5 — o4YeHb BbICOKas.

6.1.5 CnocobHOCTb BbiAePXUBATL NOABECHYIO HArpy3Ky:
1 — o4eHb HU3Kas;

2 — HU3Kas;
3 — cpegHss;
4 — BbICOKaS;

5 — oueHb BblcoKasi.
6.2 Mo TeMnepatype okpyxarllen cpebl
6.2.1 HwkHWiA npegen avanasoHa TemnepaTyp B COOTBETCTBUM C Tabnuuen 1.

Tabnwuuya 1 — HwkHui npegen guanasoHa Temneparyp

Knaccudukauus TpaHcnopTUpoBaHUe, MOHTAX W 3KCNyaTauusi Npu TemnepaType He MeHee, °C

g W IN|=
1
-
[¢)]

6.2.2 BepxHuii npeden guanasoHa TemMnepaTtyp B COOTBETCTBUN C Tabnuuen 2.

Tab6nwuya 2 — BepxHuit npegen avanasoHa TemnepaTtyp

Knaccudumkauus Skennyarauus U MOHTaX npu Temneparype He Gonee, °C

60
90
105
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OkonyaHue mabnuuei 2

Knaccudukauuns Skennyaraums v MOHTaX Npu Temnepartype He bonee, °C
4 120
5 150
6 250
7 400

6.3 Mo aneKkTpM4ecKUM XapaKTepucTUKam

6.3.1 ObecneuumBatoLine HeNpPepbLIBHOCTL 3M1EKTPUYECKON Lienu.
6.3.2 WMzonupytowme.
6.3.3 ObGecneurBatoLine HeNPepbIBHOCTL 3MEKTPUYECKON LIEN 1 N30NMpyoLLme.

6.4 Mo 3awuTe OT BHELWWHUX BO3AeNCTBUN

6.4.1 3awuta oT NPOHUKHOBEHWSI TBEPAbIX TeN: MUHUManbHasa cteneHb 3awutel IP3X no MOK 60529.
6.4.2 3awuTa oT NPOHUKHOBEHUS BoAbl: MMHUManbHasa cteneHb 3awuTel IPX0 no MOK 60529.

6.4.3 Mo 3awuTe oT KOppO3UU

6.4.3.1 Bes3awwuThI.

6.4.3.2 C3alwwuToil B cooTBeTCTBUM ¢ Tabnuuein 10.

6.5 Mo HepacnpocTpaHeHUIo ropeHUs

6.5.1 HepacnpocTpaHsioLwue ropeHue.
6.5.2 PacnpocTpaHsiiowne ropeHue.

7 MapkupoBKa U fOKyMeHTaLuus

7.1 Hakaxgown Tpybe omkHO BbITb ykasaHo:

- N3roTOBMUTEMb UM OTBETCTBEHHbIV NpoAaBeL, Ui Toprosasi Mapka, Unu noroTun,

- OMo3HaBaTeslbHbIf 3HaK, KOTOPbIA MOXET ObITb, HANPUMEP, KAaTaNnoXHbLIM HOMEPOM, CAMBOSIOM U T. M., O
KOTOPOMY OH MOXeT ObITb NAEHTUDULMPOBAH B AOKYMEHTaLUN U3rOTOBUTENA UNN OTBETCTBEHHOTO NpoAaBLa.

7.1.1 Tpyba moxeT Takke bblTb 0603Ha4YeHa knaccubukaLuMOHHBIM KOAOM B COOTBETCTBUM C NPUSIOXKe-
HUeM A, KOTOpPbIV JOSIKEH BKIOYaTb No KpaiHein mepe nepsble YeTbipe undphbl.

7.1.2 N3roToBuUTENb SABMNAETCA OTBETCTBEHHLIM 3a NpedocTaBneHne uHdpopmauum 0 COBMECTUMOCTHU
YyacTeW B npeaenax Tpy6HOM cucTemMsl.

7.1.3 WNaroToBUTENb JOSPKEH YKa3aTb B CBOEIN AOKYMEHTaLMKU KnaccudukaLuuio B COOTBETCTBUN C pasae-
nom 6 1 Bcto MHdopMaLumio, HeobxoanMyto AnNA Haanexawero 1 6e3onacHOro TPaHCNOPTUPOBAHUS, XPaHEHUS,
MOHTa)a 1 sKcnnyaTauun.

7.2 TpybHas apmaTypa AofmkHa 6bITb NPOMapKUpoBaHa Ha N3aennv B COOTBETCTBUM ¢ 7.1 No Mepe BO3-
MOXXHOCTU, HO rAe 3TO 3aTPyAHUTENbHO, MapKUPOBKa MOXET ObITb ykasaHa Ha NPUoXKEeHHOM K u3aenuio 6upke
(Tabnuuke, aTUKETKE).

7.3 Martepuan, pacnpocTpaHaiowWwmin ropeHne, gospkeH 6biTb opaHxeBoro useta. He gonyckaetcs
MCNOMb30BaTh Kpacky OpaHXeBOoro LBeTa Unmn NoBepPXHOCTHYO NAEHKY.

MaTtepuan, He pacnpoCTPaHAOWMWIA ropeHne, MOXeT UMeTb MoBoI LBET KPOME XEeNTOoro, OpaHXeBoro
WM KpacHOro, ecriv Ha U3Aenun ICHO HE OTMEYEHO, YTO 3TO MaTepuan, He pacnNpPOCTPaHSALLWA ropeHue.

7.4 Cpepnctea gnsa 3aseMneHus AomkHbl ObiTb 0603Ha4YeHbl CMMBONMOM B cooTBeTCcTBUM ¢ MOK 60417
(cuMBONM3K 60417-5019). He fonyckaeTcs HAHOCUTL CUMBOS HA NErko CMEHAEeMbIe YacTu, HanpPUMep BUHTHI.

7.5 CootBetcTBUe 7.1—7.4 NpoBepsAOT OCMOTPOM.

7.6 MapkupoBka AofmkHa 6bITb 4ONTOBEYHOWN U YETKON.

CooTBeTcTBUE NPOBEPSIIOT OCMOTPOM MOCIe NPOTUPKN MapKUPOBKX BPYYHYtO B TedeHne 15 ¢ cHavana
TKaHblo, NPONNTaHHOW BOAOW, a 3aTeM — B TeueHue 15 ¢ TKaHblo, NPONUTaHHON pacTBOPUTENEM.

NMpumevwaunne 1—PacTtBoputens fomKkeH cogepxartb He Gonee 0,1 % apomaTWyeckumx YrneBOoAOpPOAOB,
MMETb Kayplg-ﬁyTaHonoablﬁ nokasarensb 29, Ha4anbHyI0 TO4Ky kunenus 65 °C, Touky ncnapexusi 69 °C m nnoTHoCTb Nopsif-
ka 0,68 r/’cm”.

MpumevaHune 2— MapkipoBka MOXET HAHOCUTLCS,, HANPUMEP, NPU OTNMBKE, NPECCOBAHUEM, TPABUPOBKON,
nevaTHbIM CNoco6om, B BUAE HaKNeek (3TMKETOK) UM BOAOCTOMKMX NEPEBOAHBIX KAPTUHOK.
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MpumeyaHwue 3— Mapkupoka, HaHeCeHHas NPU OTNIUBKE, MPECCOBaHUEM UNW rPaBMPOBKON, He NnoasepraeT-
€Sl AaHHOMY MCMbITaHWIO.

Mocne ucnbiTaHUst MapKUpoBKa A4oSKHa BbiTh YETKOM.

8 Pasmepbl

8.1 Pe3bbbl 1 HapyxHble AnameTpbl TPYOHbIX CUCTEM AOMKHBI cooTBEeTCTBOBaTL MAOK 60423,

CooTeeTcTBME NpoBepsitoT No MOK 60423.

8.2 [pyrne pasmepbl TPYBHbIX CUCTEM AOMKHbLI YAOBMIETBOPATL COOTBETCTBYIOLUMM TpeboBaHWSM
MO3K 61386, yactn 22—25.

9 KoHcTpyKums

9.1 TpybGHas cuctema He AOSKHA UMETb OCTPbIX KpaeB, 3ayCeHL,eB U MOBEPXHOCTHbIX BbICTYMOB, KOTO-
pble MOTyT NOBpPeAnTb U30NMPOBaHHbIE MPOBOAA UK kKaBenn, N TPaBMUPOBAaTL MOHTaXHBIV UMW AKCnnyaTa-
LMOHHBIA NepcoHarn.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM U, NP HEOBX0ANMOCTU, eLle pas nocne cbopku geTanen.

9.2 BuHTBI, Ucnonb3yemMble AN KpenneHus Yactein unmn obonodek Kk Toy6HON apmaType unv B coemHe-
HUAX TPYO, OOIMKHEI UIMETb MEeTPUYECKyo pe3bby U NP NpaBubHOM yCTaHOBKe He A0SKHbI MoBpeXaaTh N30nsi-
unto kabenei. He gonyckaeTcst NpUMEHATL caMOHapesatoLLme pexyLyne BUHTHI.

MpumeHeHMe BUHTOB U HEBOIbLLNX CKXMMOB N3 HEMEeTanNMYecKkoro matepuana gns HemeTanm4eckomn
WA KOMMNO3UTHOW TPYOHOM apMaTypbl, €CIIM OHW OTAENEHbI OT U30MPOBAHHbBIX NPOBOAOB MM kKabenein, He
TpebyeTcs.

YCTpOoNCTBa KPEneHns ¢ NCnornb3oBaHUEM BUHTOB AOMKHbI BhIAEPXKMBATL MEXaHUYECKUe YCUNUA, BO3-
HUKaloLMe BO BpeMs yCTaHOBKM U HOPMaribHOWM SKCnyaTaumm.

CooTBeTCTBME YCTPOWCTB KPEenneHnss BUHTaMn ¢ NpeaBapuTenbHO HapesaHHOW pe3b6oit NnpoBepaT
ucnblTaHuem no 9.3 1 OCMOTPOM.

CooTBeTCTBME YCTPOMCTB KPEenneHuss ¢ camoHapesawnMn hopmMupylowmmMmm BUHTaMn NPOBEpSIoT
ucnelTaHuem no 9.4 1 OCMOTPOM.

9.3 BuWHTHI B NpeaBapuTeribHO HapesaHHyo pe3bby AomkHbI BbiTh 3aTsHYThI U ocnabneHsbl 10 pas ana
BMHTOB, BBOpaYMBaeMbIX B HEMeTanMyeckuin MaTepuan, u anst BUHTOB, U3rOTOBMEHHbIX U3 HEMeTanM4ecko-
ro MaTepuana, v NsiTb pa3 — BO BCEX APYrnX cryyasx.

McnbiTaHWsA NpoBOgAT C UCMONb3OBaHWEM crieumanibHON OTBEPTK UMK rAa@4HOro Ko4a, Co34atoLLmMX Kpy-
TALMA MOMEHT, YKasaHHbIA nsrotosuTenem,. B crnyvyae ecnu KpyTsLwmniA MOMEHT U3roTOBUTENEM He 3ajaH,
ncnonbayoTes AaHHble Tabnuubl 3. BUHTHI 4OSMKHBI ObITb 3aTSHYTHI OAHUM MAIABHBIM U HENPEPbLIBHLIM ABUXe-
HUEM.

Mocne vcnbiTaHWs He AOSMKHO ObiTb NOBPEXAEHUA BUHTA UMW railku, TakUX Kak MOfOMKa BUHTa WU
noBpexaeHune rofioBKN v pesbbbl, KOTOpbIe YXyALAoT UX AalibHelLee UCNOoNb3oBaHue.

9.4 CamoHapesatoLine chopMupytoLme BUHTLI 3aTArMeatoT u ocnabnaioT 10 pas Ana BUHTOB, BBOPaun-
BaeMbIX B HEMeTannmueckuin matepuan, u NATb pas Bo BCeX APYrux criyyasx. BUHTHI, BBopaunBaeMble B Heme-
Tannu4eckuin matepuan, AOSMKHbI N3BNEKaTbCA NOMHOCTLIO KaXAabI pas.

McnbiTaHusa NpoBoasaT ¢ UCNONb3OBaHUEM crieLyanbHON OTBEPTKU UK raevyHoro Knya, cosgaromnx
BpaLlaloWwnii MOMEHT, NpuBedeHHbIN B Tabnuue 3. BUHT He AomKeH 3aTArMBaTbCcs PE3KUM U NPEepPbLIBUCTLIM
OBWKEHNEM.

Mocne ncnblTaHus He AOMKHO BbITb NOBPEXAEHWUA, TaKUX KakK NONOMKa BUHTa UK NOBPEXAeHWe FoNoBKN
1nn pesbbbl, KOTOPbIE YXyALIAT AanbHellee UCMOoNb30BaHUE BUHTA.

Tabnwuya 3 —Kpyrawmit MOMEHT AnNA UCNbITAHWA BUHTA

HomMuHanbHbI auameTp pesbbbl, MM KpyTawuit MOMeHT, H - m

ot [0 (BKNIOYUTENBHO) 2 e
— 2,8 0,4 0,4
2,8 3,0 0,5 0,5
3,0 3,2 0,6 0,6
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OkoHyaHue mabnuuei 3

HoMuHanbHbIM auameTp pesbbbl, MM KpyTawmit momeHT, H-m
or [o (BKIoUNTENBHO) 12 1P
3,2 3,6 0,8 0,8
3,6 4.1 1,2 1,2
4,1 4,7 1,8 1,8
4,7 5,3 2,0 2,0
5,3 6,0 2,5 3,0
6,0 8,0 3,5 6,0
8,0 10,0 4,0 10,0
2 Mpacha | OTHOCKTCA K BUHTAM, 3aTAHYTHIM NOCPEACTBOM OTBEPTKM.
b Mpadba Il oTHoCKTCS K BUHTaM U rakam, KOTopble 3aTsHYThbl MHBIMU CPeACTBaMM.

9.5 Y Matepuana, HanpuMep Pe3uHbl, TKaHW U UM NoAOOHLIM, B Mpeaenax coeanHeHus, cobpaHHoro
COrNacHO MHCTPYKLUAM N3roTOBUTENA, KOTOPLIA MOXET BbiTb NOABEPXKEH BHELUHUM BO3AEUCTBUAM, [OSDKEH
6bITh, MO KpaHen Mepe, TOT e YPOBeHb COMPOTUBIIEHUS BHELLHM BO3AENCTBUSIM, Kak Y Tpy6 unu TpybHon
apmaTypbl.

CooTBeTcTBUE NPOBEPAIOT UCTIBITAHUSAMU, NPUBEAEHHBIMU B pasgene 14.

9.6 [nsa Tpy6HbIX CUCTEM, KOTOPble COBpaHbl HE ¢ NOMOLLbIO Pe3bBOBbLIX COEAMHEHWUA, U3FOTOBUTENb
AOMKEH yKasaTb Ha BO3MOXHOCTb AeMOHTaXa CUCTEMbI U NPUBECTU CNOCOD AeMOHTaxa.

CooTBeTCTBUE NPOBEPSAIOT OCMOTPOM U UCTILITAHNEM BPYUHY!IO.

10 MexaHu4YecKue xapakTepuCTUKU

10.1 MexaHu4YecKasi NPOYHOCTb

10.1.1 Tpy6Hble cucTeMbl AOMKHLI 06NaaaTe COOTBETCTBYIOLLE MEXaHUYECKON NMPOYHOCTbIO.

10.1.2 Tpy6bl, cornacHo ux krnaccudukaumm, Npu crubaHnum Unu CxaTun, Ui Npu Bo3AencTBUmN BbICOKON
TemnepaTypel, NP1 COOTBETCTBYHIOLMX NapameTpax BO3AeNCTBUA U TeMNepaTypkl, BO BpeMsl UIu Nocne ycTa-
HOBKW COrNacHO ykazaHWAM U3roTOBUTENS, He AOMKHbI UMeTb TPELLWH U He A0MKHbI BbiTb COFHYThI 40 CTENEHM,
3aTPyAHSOWeN 3aTsHKKY N307IMPOoBaHHbIX NPOBOAOB UK KaGenei unu cosaatoLleid BO3MOXKHOCTb NoBpexae-
HUS NPONOXEHHBIX paHee N30NMPOBaHHLIX NPOBOAOB UMK Kabene.

10.1.3 Tpy6Hble cucTeMbl, NpegHas3HauYeHHbIe ANs KperneHus Apyroro 06opyAoBaHust, 4OIKHLI UMETh
COOTBETCTBYIOLLYIO MEXaHNYECKYIO MPOYHOCTb, Heobxoaumyto Ans noaaepxku Takoro o6opyaoBaHus, u CToil-
KOCTb K yeunusm, TpoebyemMbiM A5 ynpasneHusa 3TUM 060pyoBaHMEM, KaK BO BPEMS, TaK U MOCre YCTaHOBKA.

10.1.4 CootBeTcTBue TpeboBaHusM 10.1.1—10.1.3 npoBepsAlT WUCNbLITAHUAMU, NpUBEAEHHLIMU B
10.2—10.8.

10.2 UcnbiTaHue Ha cXaTue

10.2.1 OB6pasubl TpyO, KaxkabliA AnuHoi (200 £ 5) MM, AOMMKHBI GbITb NOABEPTHYTHI UCTILITAHUIO HA CXa-
Tue npu TeMnepaTtype (23 = 2) °C, c ucnonb3oBaHWEM YCTaHOBKM, MOKa3aHHOW Ha pucyHke 1.

10.2.2 lMNeped ncnbiTaHMEM U3MEPSIIOT HAPYXKHbIE AMameTpbl 06pa3LoB.

10.2.3 OB6pasLibl A0SIKHbI BbITh MOMeLLeHbl Ha NOCKOe CTanbHOE OCHOBAHME, a CTanbHOoe NPOMEXXyTou-
Hoe 3BeHO A0SMKHO BbITb pacrnonoXxeHo B cpedHel YacTu obpasua, kak nokazaHo Ha pucyHke 1.

10.2.4 MnaBHo yBenu4MBatoLLyoCs cusly CXaTus NpUKNaabIBaloT K NPOMEXYTOYHOMY 3BEHY A0 A0CTH-
XeHUS 3HaYeHWi, ykazaHHbIX B Tabnuue 4, 3a Bpems B npeaenax (30 = 3) c.

10.2.5 TNocne Bo3geicTBUA yeunmem, npueseaeHHbIM B Tabnuue 4, B Tederue (60 + 2) c npoBoasT U3ame-
peHue BHeLLHero AnameTpa obpasLia 6e3 cHATUS yeunus.
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Tab6nwuuya 4 —Cuna cxarua

KnaccudpmrkaLmoHHbii kog Tpy6bl Cuna cxatus, norpewHocTs & %, H
1 OveHb nerkne 125
2 Nerxne 320
3 CpeaHue 750
4 Taxensie 125
5 OueHb TAxenslie 4000

10.2.6 Pasnuuue mexay HadanbHbIM 3HAYEHUEM HapPYXHOro AMaMeTpa U AMaMeTpOoM HarpyXXeHHOro
obpasua He JOIPKHO NpeBbiwaTth 25 % HavyanbHOro 3Ha4YeHUA Hapy)XHOro AnameTtpa, U3MepeHHOro nepes
UcnbITaHUEM.

10.2.7 lMocne cHATUA yCunua v yaaneHua NPoOMeXyTo4HOro 38eHa, Yyepes (60 £ 2) ¢ nocne yaaneHus,
Hapy>XHbI AnameTp 06pasLoB 4OMKEH ObITb U3MepPEeH CHOBA.

Paznuune mexay HavanbHbIM gnameTpom 1 gnameTpoM aecopMmUpoBaHHbIX 06pa3LoB He AOSMKHO Npe-
BbllwaTth 10 % OT HAapYXXHOTo AMamMeTpa, U3MEePEHHOro Nepea UCTbITaHUeM.

10.2.8 lMocne ucnbiTaHna obpasubl He AOMKHbI UMETb BUAUMbIX TPELLUH.

10.3 UcnbiTaHue Ha CTONKOCTDL K yAapy

10.3.1 OseHapuatb 06pasuLoBs TpyObl, kaxabii AnuHown (200 £ 5) mm, unn agseHaauaTtb obpasuos Tpy6-
HOW apmaTyphbl NoABEepraloT UCNBITaHWUIO Ha yAap € UCMONb3OBaAHWEM YCTAHOBKW, NPUBEAEHHON Ha PUCYHKe 2.
Mepep ucnbiTaHneM o6pasubl cOBUParoT CoO BCEMU KOMMOHEHTaMU Kak AnA HOPManbHOW aKCnyaTauun, BKN0-
yas Tpybbl, Tpebyemble 4nA NpoBeAeHUS UCNbITAHUS.

M pwumeyaHnwne—Npunpoeepke Tpyd TpybHas apmatypa He TpebyeTca.

YacTu, HeAoCTyNHbIE B YCNOBUAX HOPManbHOW 3KCNnyaTaumm, Nocne X ycTaHoBKN U HebonbLluve aeTanu
Tpy6, MakcuMarbHbI paaMmep KOTOPbIX cCOCTaBNsAET MeHee 20 MM, He NOABEPratloT 3TOMY UCTILITAHMIO.

10.3.2 UcnbiTaTenbHyo ycTaHOBKY BMecTe ¢ 06pasuamu NoMeLLaloT B XONOAUIbHYIO KaMepy ¢ Temne-
paTypamu, npuseAeHHbIMU B Tabnuue 1 ¢ norpeluHocTbio 2 °C.

Mpu gocTxeHUn obpasuaMum 3agaHHON TemnepaTtypbl, UMK No ctedeHny 2 4 unu bonee ANUTENLHOTO
nepuoaa, Kaxablii obpasel, AormKeH OblTb pa3MelleH Ha cTanlbHOM OCHOBaHWUM, Kak NPUBEAEHO Ha PUCYHKe 2.
YaapHUK JOMKeH Bo3AeNCcTBOBaTL MO OAHOMY pasy Ha Kaxkabli o6paseL,. Macca yaapHuka 1 BbicoTa NageHust
OOMKHbI COOTBETCTBOBaTL Tabnuue 5.

UcnbiTaHne AomkHO BbITb BLIMNOMIHEHO Ha caMoli crnabol YacT Tpy6GHOM apmaTyphbl, 3a UCKoYeHNneM
30HbI B Npeenax 5 MM oT KoHua Tpybbl. O6pasubl Tpy6 NpoBepsIoTCA B LieHTpanbHOM YacTu.

Tabnwuya 5—MapameTpbl UCNbITAHWI NpU yaape

KnaceungukaumoHHbIn ko Tpy6bl 1 apmaTtypa n oﬁiﬁ:oygi?wl(; Kr n o;lzfuonc::q::W:’z'MM
1 OueHb nerkue 0,5 100
2 Nerkne 1,0 100
3 CpegHue 2,0 100
4 Taxenble 2,0 300
5 OueHb TsxKenble 6,8 300

10.3.3 Mocne ucnbiTanusa, korga obpasupl gocturnv remnepaTtypbl (20 + 5) °C, kannbposoyHas aeTarnsb,
npuBedeHHasn B Yactax 21—25 cepun ctaHgaptToB M3K 61386, gomkHa npoxoavTb yepes Tpyby nop Bo3-
aerictememM cobcTBeHHoro Beca 6e3 HavanbHONM CKOPOCTU NPW BepTUKanbHOM nonoxeHun obpasua. Mocne
McnblTaHWM He A0SMKHO GbITh HUKAKNX NPU3HAKOB paspyLUEHNs U BUAUMbIX TPELUMH.

Mo KpaiHein Mepe AeBATb U3 ABeHaaLaTM 0OpasLL/OB ACMKHbLI IPOWATU UCTbITAHNE.
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10.4 UcnbiTaHUe Ha U3rMG
TpeboBaHuWA K UCMbITAHUAM Ha M3rMb npueeaeHbl B YacTax 21—25 cepuu ctaHaapTos MOK 61386.

10.5 UcnbiTaHue Ha rMGKOCTb
TpeboBaHus K UCMbITAHUSIM Ha TMBKOCTL NpMBeAeHbI B YacTax 21—25 cepumn ctaHaaptos MOK 61386.

10.6 UcnbiTaHue Ha paspyllieHue

TpeboBaHusi K UCMbITAHUAM Ha paspyweHWe npuBedeHbl B yacTax 21—25 cepuu cTaHgapToB
MOK 61386.

10.7 UcnbiTaHUe Ha pacTskeHUue

10.7.1 Tpy6Hble cucTeMbl AOIDKHBI BbITH NPOBEPEHBI Ha Npeden NPOYHOCTU creayrWwmum o6pasom.

O6pasel, Tpybbl C ABYMS 3rieMeHTaMu TpyGHOW apMaTypbl UK ABYMSA 3f1IeMeHTaM1 KOHLUEeBOW TpyoHOM
apmaTtypbl cobupaloT B COOTBETCTBUM C YKa3aHUSIMU U3rOTOBUTENS! Tak, YToGbI AnuHa TpyGbl Mexay Toukamu
yCTaHOBKM apMaTypbl cocTaBuna no kpanHen mepe 200 mm. Tam rae ato HepauuoHarnbHo, UcnbiTaHUe AOMKHO
6bITb NPOBeAEHO Ha ABYX 0bpa3suax Tpybbl U TpyBHOI apMaTypbl, KaXablii ¢ 04HUM 31eMeHTOoM TpyOHoI apma-
Typbl. C6opKy NoaBepratoT pacTsbkeHuto npy TeMnepatype (23 + 2) °C B TeveHue (30 + 3) ¢ npu nnasHo ysenu-
yunBaloLWenca TemnepaType 40 3HaYeHUI, NpuBeAeHHbIX B Tabnuue 6, koTopasa noaaepKMBaeTcs B TeHeHne
2MuH £ 10c.

10.7.2 B cnyyae, ecnu uMeeT MecTo yAnNUHEHNe, U3roTOBUTENb A0MKEeH NpeaocTaBuTb HeobxoauMble
ykasaHua ana obecneyeHunst 6e3onacHoi ycTaHOBKM TPYOHOM cUCTEMBI.

10.7.3 [Ons TpybHbIX CUCTEM C HepernaMeHTUPOBaHHbLIM NpeaesnioMm NPOYHOCTU AOCTUTHYTHIA nNpeaen
NPOYHOCTU CoeANHEHWI AOMKeH OTBeYaTb TpeBoBaHUSIM COOTBETCTBYIOLLMX UCNBITAHWIA MO YacTyh 2.

10.7.4 locne ucnbiTaHUn TpybHas apmaTypa Unu koHuesasa TpybHaa apMaTypa AOSKHbI OcTaBaTbCsl
AOMKHBLIM 06pa3oM NpucoeaMHEHHbIMU K TpyGe 1 He AOIMKHO BbITb HUKAKUX BUAUMBIX NOBPEXAEHWIA.

Tabnwuua 6 — Cuna pacTsikeHus

KnaccudukaumoHHbIn ko Tpy6bl u apmartypa n ocrsgiss(f::m +e2m:1’2. H
o T,
1 OueHb nerkve 100
2 Jlerkve 250
3 CpegHue 500
4 Tsokenble 1000
5 OueHb TsXenble 2500

10.8 UcnbiTaHUe NnogBeCHOMN Harpy3Kkom

TpyGHyto apmaTypy, koTopasi No AaHHBIM U3rOTOBUTENS NPUroaHa Ans BO3AeNCTBUSA NOABECHON Harpys-
KW, KECTKO 3aKpenmnsioT ¢ NOABECHBIM YCTPONCTBOM, HanpaseHHbIM BHI3, CNOcObOM, YkasaHHbIM U3roTOBU-
Ternem.

py3 Ha BpeMms, NpuBeaeHHoe B TabnuLe 7, noaBeLIMBakOT NPU NOMOLLM NpUcnocobneHnst, nocTasnsaemMo-
ro U3roTOBUTENEM, U YCTaHABMNBAKOT B COOTBETCTBUM C €r0 YKasaHUAMMU.

WcnbiTaHne cuMTaeTcs NpoBe4eHHbIM YCMEeLWHO, eClv B KOHLLE UCTIBITaHNA He 0BHapYXeHO BUONMBIX Tpe-
LLMH 1 AecbopMaLiii TpyBHOM apmaTypel, yXyALUaoLwmMX ee HopMarnbHYH aKcnyaTauuio.

Ons HemeTannnyeckom 1 KOMMO3UTHON TPYBHOW apMaTypbl UCMbITAHWSA JOMKHBI MPOXOAUTL B TEPMOKa-
Mepe Npu MmakcumansHoN TemnepaTtype, NpuBeAeHHON B Tabnuue 2, ¢ norpeluHocTbio +2 °C.

Tabnwuuya 7—ToaeecHble Harpy3ku

. Harpyaka. MpoOomKUTENbHOCTL.
KnaccudpukaLuonkeii kon Aetanu MorpetuHocTb, 52 %, H MorpeLuHocTs, §'° MuH, u
1 OueHb nerkue 20 48
2 Terkne 30 48
3 CpegHne 150 48
4 Tshkenole 450 48
5 QOueHb TsaXenble 850 48
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11 AnekTpuyeckue xapakKTepucTUKH

11.1 TpeGoBaHMuA K INEKTPUYECKUM XapaKTe pUCTUKaM

11.1.1 Tpy6Hble cucTembl, obecneymBaoLne HENPEPLIBHOCTb 3MEKTPUYECKON Lienu, AOMDKHbI ObiTb
ucneiTaHbl Mo 11.2 cpasy nocne ucnbitaHus no 14.2.

MpumeyaHune— TpybHble CUCTEMBI B HEKOTOPLIX CAY4asX MOTYT UCMONb30BAaTLCS LENMKOM WUIM YacTUYHO B
KauyecTBe 3alWWTHOTO NPOBOAHUKA SNEKTPUYECKON YCTAHOBKU. B aTOM cnyvae cucteMy nNpoBepsiioT Nocie OKOHYaHUS! MOH-
Taxa gns NOATBEPXXAEHMS €€ NPUTOAHOCTU AN 3TUX LUenen B COOTBETCTBUM C YCIIOBUSIMM MOHTaXa.

11.1.2 Tpy6Hble cucTeMbl U3 MeTanna U KOMNO3ULNOHHBLIX MaTepUanoB AOMXKHbI ObiTb CKOHCTPYUPO-
BaHbl TaK, 4To6bl 4OCTYMHbIE MeTanMyeckue YacTu Mornm 6blTb NpUcoe ANHEHbI K 3a3eMNUTenio.

CooTBeTCcTBUE NPOBEPSIOT OCMOTPOM.

11.1.3 [JocTynHble Ansi NpUKOCHOBEHUS NPOBOAALUNE HaCTU METaINMYECKON UITU KOMMO3UTHOM TpYBHO
CUCTEMBDI, HA KOTOPbIX BO3MOXHO NOSIBMIEHUE NoTeHuMana B cnyyae noBpeXaeHusl, AOMKHbI OblTb HaAEXHO
3a3eMneHbl.

CooTBeTCTBUE NPOBEPSAOT UCTbITaHUAMU Mo 11.2.

11.1.4 Tpy6Hble CUCTEMbI U3 HEMETaNIUYECKUX NN KOMMO3UTHBLIX MaTepuanos AOMKHbI UMETb COOT-
BETCTBYIOLLYIO SMEKTPUYECKYHO MPOYHOCTb U CONMPOTUBAEHUE U3OTISILIUMM.

CooTBeTcTBUE NPOBEPSAOT UCTbITaHUaM no 11.3.

11.2 UcnbiTaHUe cOeUHEHUN

Co6opka TpybHOM apmaTypbl U TPy, cocTosilwas 13 10 yacten, AonkHa 6bITb cobpaHa B COOTBETCTBUN C
yKa3aHUsIMU U3FOTOBUTENISI U PUCYHKOM 3, KaXKAbIA TUN apMaTypbl A0MDKeH ObITb NpeAcTaBneH B npubnusnrtens-
HO paBHbIX KonMyecTBax. ApmaTtypa 4orkHa 6biTb ycTaHoBneHa Yyepes 100—150 MM. DnekTpudeckuin ToK 3Ha-
YyeHnem 25 A un vactotoin oT 50 go 60 U, NONYYEHHbLIA OT UCTOYHUKA NEPEeMEHHOro Toka, UMeloLero
HanpspkeHne xonocToro xoAa He 6onee 12 B, nponyckatoT yepes cbopky B TeueHue (60 + 2) c. UamepsiioT nage-
HWe HanpPsKeHUs1 U ONPeaensoT CONPOTUBNEHNE MPY 3a4aHHOM TOKe.

ConpoTuBneHune He AomkHo npesbiwaTth 0,1 Om.

Ecnu apmaTtypa Bcex TUMoB He MOXeT OblTb YCTaHOBNEHa B €AMHCTBEHHOM UCMbITaHWUU, TO UCNbITaHKe,
npuBedeHHOe BhiLle, NOBTOPSIIOT A0 TEX MNOP, Noka BCe pasnuyHbIe TUMbl apMaTypbl He 6yayT NpoBepeHbI.

Ecnu ans coegnHeHnst TpybHOM apmaTyphbl ¢ TRY60 Heo6X0aUMbI CrneLanbHble yCTpoicTBa, TO NPU UX
yCTaHOBKe criedyeT yaanuTb 3aliMTHOe NoKpbiTUe Ha Tpybe unu koHel, TpyBbl AomkeH BbITb 3a4nLLEH B COOT-
BETCTBUM C UHCTPYKLMAMN U3rOTOBUTESS.

11.3 AnekTpuyeckasa NPOYHOCTb U CONPOTUBNEHNE U3oNALUN

11.3.1 WUcnbiTaHna tpy6

11.3.1.1 O6pasubl Tpy6 norpyxatoT Ha 1 M = 10 MM B COOTBETCTBUM C PUCYHKOM 4 UM PUCYHKOM 5 B
ConeHbIii BoAHbIN pacTBop ¢ TemnepaTtypoi (23 £ 2) °C ¢ anuHoii Tpyobl 100 MM, ocTaBnEHHON Bbille YPOBHS
pacTeopa.

O6pasubl XecTKUX TpyO AOMKHBI MOCTaBMSATLCA M3rOTOBUTENEM C OAHUM KOHLLOM, 3anedaTaHHbIM 130115
LMOHHBIM MaTeprnarnom ¢ BbICOKUMW N30MALNOHHBIMU CBOMCTBaMMN, HANPUMED CUNTUKOHOM (CM. PUCYHOK 4).

O6pasubl rnéknx Tpyo 1 Tpy6 noBbILWEHHOW rMBkocTn crubatoT B hopme «U» 1 3aTem norpyxawT B
pacTBoOp (CM. pUCYHOK 5).

ConeHblli BOAHBIA pacTBOP NOMy4atoT NPy NONIHOM pacTBopeHuur 1 r/n noBapeHHON conu.

ConeHblii BOAHBIA pacTBOP 3anMBaloT B OTKPLITHIA koHeL, Tpy6bl Ao BepxHero ypoBHs. OaunH anekTpos
nomMeLlatoT B TpyOy, Apyron B pesepsyap.

11.3.1.2 Mocne 244 + 15 M1H BblgepKkW Ha 06a anekTpoda noaaT HanpsikeHne, NoCTeneHHo yBenmyu-
Baemoe oT 1000 go 2000 B, cnHyconaansHoin popMbl YacToTon o7 50 0 60 Mu. Mo gocTukeHnn 2000 B Hanps-

KeHue noaaepXkuneatoT B TedeHune 15 MuH 55 c.

BbICOKOBONbLTHLIN TpaHchopMaTop, UCNONb3YeMbIl AN UCTIbITAHUIA, AOIPKEH BbITb CKOHCTPYMPOBAH Tak,
YTO KOrAa Ha BbIXoJe YCTaHOBNEHO COOTBETCTBYIOLWEE UCTbITATENbHOE HanpsKeHne U NPOUCXOANT KOpOTKoe
3aMblkaHue, To TOK Harpysku He npesbiwaeT 200 MA. 3awuta oT cBepXToka He AomxkHa cpabaTbiBaTh Npu Toke
MeHee 100 MA. [lencTBytoLlee 3HAYEHME UCTbITATENbHOO HanPsKeHUs1 OMMKHO N3MEPATLCS C TOUHOCTLIO
+3 %.

MN30naumnoHHbIE XapakTepucTuki 0b6pasLoB cuMTaroTCa NoaTBEePXKAEeHHBIMU, eCl BKHOYEHHOE B LieMnb
OTKIIIoYatoLLEee YCTPOWCTBO C TOKOM paclenntensi, pasHeiM 100 MA, He cpabaThbiBaeT B TeveHne 15 MuH.

11.3.1.3 Cpagy nocrne ucnbitaHusa no 11.3.1.2 Te xe 06pasubl AOIKHbI BbITb MOABEPrHYThI UCTLITAHWUIO
Ha conpoTuBneHne nsonsuuni. Ha Asa anekTpoga AoMKHO 6bITk NofgaHo HanpsbkeHne 500 B nocToaHHOro Toka.
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11.3.1.4 ConpoTuBEeHWNE U3OMSILMN MEXIY SNEeKTpoaamMu AOIDKHO OblTb M3MepeHo Yepes (60 +2) ¢
nocrne nogaqu HanpsbkeHns. AnekTpuieckoe ConpoTUBMEHME U3onsaLMM Tpyb cunTaeTcst NOATBEPXKAEHHbIM,
ecrnv ero pacdeTHoe 3HaveHune byaet 6ornbLue, yem 100 MOm.

11.3.2 UcnbiTaHnsa TpyGHoM apmaTtypsbl

11.3.2.1 O6pa3subl TpybHOM apMaTypbl AOMKHBI BbITb MNOrpy>xeHbl Ha BpeMs 24 4 + 15 MuH B BOAY NpU
TemnepaType (23 + 2) °C 1 3aTeM NONHOCTLIO BICYLLEHbI NPY KOMHATHOW TeMnepaType.

11.3.2.2 O6pasLpbl TpybHOI apMaTypbl A0MKHbI BbITh cOeAUHEHEI ¢ TPYGON ANNHOW HE MEHbLUE YeM
100 MM B COOTBETCTBMM C UHCTPYKLMSIMU M3rOTOBUTENS. BCe Apyrue OTKPbIThie KOHUBI A0MMKHEI ObITh 3anevara-
Hbl W3OMNALMOHHBEIM MaTepuanom. BHYTpeHHIoH YacTb apMaTypbl 3anoflHAT CBUHLOBBLIMU LUAPUKaMW,
avameTpomoT 1,0 4o 1,5 MM, M 3NeKTpoa BCTaBMAOT B CBUHLOBYO Apobb Mo Bcer ANUHE Tpy6bl.

BHelwHWIA anekTpoa U3 antoM1UHUEBOR honbrn 06epThIBaOT BOKPYr apMaTypbl M 06XUMaroT Tak, 4To6bl OH
MOBTOPSAN HACKOMbKO BO3MOXHO BIN3KO KOHTYPbI €€ MOBEPXHOCTH.

11.3.2.3 O6pasubl TpyOHOM apMaTypbl 4OSKHBI ObITh UCMBITaHbI B COOTBETCTBUMC 11.3.1.2B TeveHne 14
nocre nsBnevYeHns n3 Bogsbl.

11.3.2.4 Cpasy nocne ucnbitanms no 11.3.2.3 Te xe camble 06pasLibl AOIDKHBI ObITb NOABEPrHYThI UCMNbI-
TaHWIo Ha conpoTMBNeHNe nsonaunn. Ha agsa anektpoda AormkHo 66Tk nogaHo HanpsikeHue 500 B nocTosHHO-
ro ToKa.

11.3.2.5 ConpoTuBeHNe U30MALMM MexXay 3nekTrpogaMmy OOSDKHO 6biTb u3MepeHo yepes (60 £ 2) ¢
nocrie nogdavv HanpsbkeHus. OnekTpuueckoe COMpOTUBMEHUE u3onsAuMM TpybHOW apmaTypbl cuMTaeTcs
noaTBepPXKAeHHbIM, eciiv ero pacyeTHoe 3HaueHue byaet 6onee 5 MOm.

12 TennoBble XapakTePUCTUKH

12.1 HemeTannuyeckse 1 KOMMO3NTHblE TpyObl AOIDKHBI 06nagaTb COOTBETCTBYIOLLEN TEMIoCTon-
kKocTbto. COOTBETCTBUE NPOBEPSIOT UCMIbITAHMAMU NO 12.2 n noaTBepxaatoT no 12.3.

Harpyska npv TennoBbIX UCNbITaHNAX 4OMkKHa BbITb KnaccuduumpoBaHa Tak e, Kak Ans cxaTus.

12.2 OGpasubl Tpy6 anuHon (100 £ 5) MM BMecTe ¢ UCTIbITaTeNbLHOW YCTaHOBKOM, Kak NpuBedeHo Ha
pUCYHKe 8, A0MKHbI BbiThb BblAep)KaHbl B TedeHune 4 4 £ 5 MUH B TeMnepaTypHOW KaMepe Npuy 3agaHHo! TeMne-
paType, Np1MBeAEHHOM B Tabnumue 2, ¢ norpelHocTbio 2 °C.

Mocne aToro kaxabliA obpasel, HarpyxatoT B TeueHne 24 4 + 15 MUH B yCTaHOBKE, Kak NPUBEAEHO Ha
pucyHke 8, COOTBETCTBYIOLIEA MaccoW, BO3AEUCTBYIOLEN Yepes CTaflbHOW CTepXeHb AUNaMeTpoMm
(6,0 £ 0,1) MM, pacnonoXeHHbIN NoA NPAMbIM YrIOM K 0cK TpyGbl.

Ha o6pasel, BO3AeNCTBYET NofHas macca, BKNovas Maccy CTepXHS, pa3MeLLeHHOro B cepeauHe obpas-
ua, kak npnBeaeHo B Tabnuue 8.

HarpyxeHHbIn 06paseL, oxnaxaarT 40 KOMHATHON TeMnepaTypbl.

Tabnwuuya 8 — Harpyska npn TennoBbIX UCMbITAHWUAX

KnaccudukaumoHHbIi kog no oxatuio Tpy6b Macca.+1 .
cornacHo 6.1.1 MorpeliHocTs ' %, Kr
1 OueHb nerkve 0,5
2 INerkve 1,0
3 CpegHue 2,0
4 Tsoxenble 4,0
5 OueHb Taxenble 8,0

12.3 Cpasy nocrne yganeHusi rpysakannbp, COOTBETCTBYOLIMIAYACTU 2, AOITKEH NPOXo4nTb Yepes Tpyby
rnog Bo3dencTBMeM cobCTBEHHOro Beca 6e3 HauanbHON CKOPOCTHN NPY BepTUKabHOM NONoXKeHNN obpasLa.

13 MNoxapHasa onacHoOCTb

13.1 Peakuuu ropeHus

13.1.1 BosropaHue
He npumeHstoT.

11
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MpumedaHwue— TpyGHble CUCTEMBI HE AOMKHBI HAXOAUTHLCS B HEMOCPEACTBEHHOM KOHTAKTe C TOKOBEAYLWLMMM
YyacTsaMu.

13.1.2 MNMoanepxaHue ropeHnn

TpeboBaHWe HaxoaUTCS B CTaaAnM pacCMOTPEHNS.

13.1.3 PacnpocTtpaHeHue ropeHus

Tpy6Has cucteMa, He pacnpocTpaHsaioLas ropeHre, AoMMKHa UMeTb COOTBETCTBYHOLLYIO CTOMKOCTL K pac-
NPOCTPaHEHNIO OTHS.

13.1.3.1 HemeTannunyeckyto 1 KOMMO3UTHYIO TPYOHYIO apMaTypy UCMbITLIBAKOT METOAOM pacKaneHHoMN
npoBoroku no MOK 60695-2-11.

PackaneHHol NpoBOIOKON BO3AENCTBYOT Mo O4HOMY pasy Ha Kaxabli obpaseL, npu camom Hebnaronpu-
ATHOM MOSNOXEHWUM, NPeayCMOTPEHHOM YCIIOBUAMM MPUMEHEHUS (C NOBEPXHOCTbIO, UCTBITYEMO B BepTUKab-
HOM MonoXeHuu), npu Temnepatype 750 °C.

O6pasel cuMTaeTcs NpoLWeaALwnMM UCNbITaHne, eCn OTCYTCTBYET NNaMsa U NpodoMKatoLeecs ceeve-
HWe, UMK ecnn NNaMa Uy ceedeHne ncHesaeT B npegenax 30 ¢ nocne yaaneHusi packaneHHon NpoBoIoKN.

13.1.3.2 HemeTannuyeckme M KOMMO3UTHbIE TPyObl UCMBITLIBAIOT NNamMeHeM MoOLWHOCTLIO 1 kBT no
M3K 60695-11-2.

13.1.3.2.1 O6pasey agnunHon (675 + 10) MM ycTaHaBnAMBaOT BEPTUKANLHO B NPAMOYrofibHOM MeTannu-
YecKkoM kopobe ¢ OAHUM OTKPbITEIM TOPLIOM, Kak NPUBEAEHO Ha PUCYHKE 6, B 30He 6e3 CKBO3HSIKOB.

O6Lwasn cxema npuBeaeHa Ha pUcyHke 7.

YcTaHoBKa 06pasLoB NPOBOAMTCA NOCPEACTBOM ABYX METaNIMUYECKUX 32>KMMOB LUIMPUHOIA 25 MM, pacno-
noxeHHbIX B (550 + 10) Mm apyr oT gpyra 1 pasHoyAaneHHbIX OT KOHLOB 06pasuoB.

CranbHoli cTepxeHb guameTpom (2,0 + 0,1) MM — ans paamepoB Tpy6 Ao 12 mm, (6,0 + 0,1) MM — ans
pasmepoB Tpy6 oT 16 Ao 25 mmu (16,0 £ 0,1) Mm — ana Tpyb anametpom 32 mm 1 6onee nponyckaioT Yepes
obpasel. CTepkeHb HaaexXHO OUKCUPYIOT CBEePXY, YToObI NoaaepxmMBaTh obpaseL, B NpSIMOM U BEPTUKASNIEHOM
nonoxeHusx. MoHTax BEINOMHSAOT Tak, 4Tobbl He BbiNo NoMex Ans nageHus Kanenb Ha TOHKyto bymary.

Kycok cocHOBOW focky ToNWwmHOM 10 MM NOKpbIBaOT 0gHUM crioem 6enoi ToHKo Bymaru 1 pasMellaoT
Ha HKHE NoBepXHOCTM kopoba.

CobpaHHble BMecTe obpaseLl, CTepXXeHb 1 3aXKUMbl yCTaHaBNMBaloT BepTUKanbHO B LieHTpe kopoba, npu
3TOM BEPXHWUI KOHEL, HUXKHEro 3aXXnma AoskeH bbITb pacnonoxeH Ha (500 + 10) MM BbiLLe BHYTPEHHE HUXKHe R
NMoBepxHocTU Kopoba.

13.1.3.2.2 Topenky pacnonaratoT Tak, 4Tobbl ee oCb Npoxoanna Noa yrnom (45 + 2)° k sepTukanu.

Mnamsa oTHocUTENbHO 06pasLa AOMKHO BbITb PACNONOXEHO Tak, 4TO6bI paccToAHME OT BePLUMHBI conna
ropenkun go obpasua, nsmMepeHHoe BAOMb OcU NnameHn, coctasnano (100 + 10) MM, ocb NnameHun nepeceka-
nacb ¢ NoBepxHOCTbIo obpasLa B Touke Ha paccTtossHun (100 + 5) MM OT BEpXHEro KOHLA HWKHEro 3axuma un
4yTO6bI OCb NIAMEHN Nepecekanack ¢ ocblo obpasua.

13.1.3.2.3 Mnams Bo3geicTByeT Ha 06pasubl B TeyeHUe nepuoda, npuBeaeHHoro B Tabnuue 9, nocne
vero yaanseTcs. Bo Bpems Bo3aeicTsMA NNaMsa He AOMMKHO NepemMellaTbes 40 ero yaaneHus B KOHLE UChbITa-
TenbHOro nepuoaa.

OnpegeneHne TONLWMHBI FNaakoin Tpy6bl, rochpupoBaHHON TPYOb M KOMBUHUMPOBaHHOM U3 rNaakon nroc-
pUpOBaHHO TPYObI NPUBEAEHO B NpUnoxeHny B. MamepsitoT Tpu obpasua 1 onpedensioT CpeaHIon TONWUHY
kaxgoro obpasua.

HanBonbllee cpeaHee 3HaueHWe UCNOMb3YIOT A5 onpeAeneHus BpeMeHU Bo3AeACTBUS NiiameHu no
Tabnuue 9.

Ta6nwuuya 9 — Bpems BO3aelCTBUS NamMmeHn

CpeaHssi ToNWwmHa, MM Bpems Bo3peicTBus NNameHu, ¢
or Oo MorpewwHocts, §' ¢
— 0,5 15
0,5 1,0 20
1,0 1,5 25
1.5 2,0 35
2,0 2,5 45
2,5 30 55

12
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Okonyarue mabnuuysi 9

CpefnHsist TonwmnHa, Mm Bpewmsi Bo3geicTBua nnameHu, ¢
or Jo MorpeLwHocTs, §' ¢
3,0 3,5 65
3,5 4,0 75
4,0 4,5 85
4,5 5,0 130
5,0 55 200
55 6,0 300
6,0 — 500

Mocne 3aBepLUeHNs UCNBITaHWUA U MOCTe TOro Kak npekpaTunock noboe ropeHne obpasLia, NoBepXHOCTb
obpasLia BeITUpaoT HA4YMCTO KYCKOM TKaHW, MponuUTaHHbIM BOAON.

13.1.3.2.4 Bce Tpn obpasLia 4oMmKHbI BblAepXaTb UCTIbITaHNe.

O6pasel, Bblgepxan UcnbiTaHne, ecriv OH He 3aropescs.

Cuutaetcs, Yto obpaseL, Bblaeparn UCnbITaHWe, eCrnii OH 3aroperics, Ho Npu 3TOM:

- NNams unn ceseveHune ncyesaet B npedenax 30 ¢ nocne yaaneHns UCNbITaTebHOro NnaMeHu,

- TOHKasi Bymara He 3aropaeTcs,

- ocne UcYe3HOBEeHUSA NNaMeHu Ui ceeYeHns obpasLia OTCYTCTBYHOT NPU3HaKM ropeHust U obyrnusa-
HUA B Npegenax 50 MM OT HUXKHEro KOHLLa BEPXHEro 3aXnmMa.

13.1.4 OononHuTenbHble XapakTepUCTUKU roproYecT

B cTagum paccMoTpeHus.

13.2 OrHecTOMKOCTb
He npumeHsioT.

M pumMeyaHune— Xapaktepuctuka Heobxoguma TONbKO ANA HEroplunX Tpyd, MCNonb3yeMbIX B aBapUMHbLIX
uensix.

14 BHellHue BO34eNCTBUA

14.1 CTeneHb 3aliUTbl 060M104YKU

14.1.1 O6wme TpeboBaHUA

TpyOHbIe cUcTEMbl, COGpaHHbIE B COOTBETCTBUM C YKa3aHUAMW N3rOTOBUTENA, AOSHKHO UMETb COOT-
BETCTBYIOLLEE CONPOTUBIMEHNE BHELUHUM BO3AEUCTBUSIMU COrNacHo knaccudukaunn, 3aasneHHon N3rotosu-
TenemM. MuHumanbHas cteneHb 3awuTsl IP30.

CooTBeTCcTBME NPOBEPSIOT UCMbITaHUAMMU No 14.1.1—14.1.2.

14.1.2 CreneHb 3alUThl OT NPOHUKHOBEHMA NOCTOPOHHUX TBEPALIX NpegMeTOB

14.1.2.1 Tpy6Hyto cuctemy cobupatoT U3 Tpyo u TpybHoi apmaTypbl. OTKpbITbIE KOHLbI CGOpKA MOTYT
6bITb BKITIOYEHBI UITN He BKITHOYEHbl B UCMbITaHUSA Mo HeoBXoAUMOCTH.

14.1.2.2 C6opka gornxHa bbiTb UcnbiTaHa no MOK 60529. [1na cteneHn 3awmnTel 5 NpUMeHSIloT KaTero-
puio 2.

14.1.2.3 C6opka, ncnblTaHHas Mo CTeNeHn 3alMThl 5 Unun 6, cunTaeTcs Bblaep)kaBLLUel UCMnbiTaHue, ecni
He ByaeT NPOHNKHOBEHNS NblNW, BUAUMON NpU BU3YallbHOM OCMOTpE.

14.1.3 CteneHb 3alUTbl OT NPOHUKHOBEHUSA BOAbI

14.1.3.1 Tpy6Hyto cuctemy cobupatot 13 Tpy6 u Tpy6HoN apmaTypbl. OTKPbITbIE KOHLbI COOPKA MOTYT
6bITb BKIOYEHBI UM He BKITHOYEHbI B UCMLITaHUA No HeoBXoAUMOCT!.

14.1.3.2 Cbopka aomkHa 6bITb UcnbiTaHa no MOK 60529. [ina cteneHel 3alwnThl 3 U 4 gonxHa Ucnonb-
30BaTbCA kavyatoLasica Tpyba.

14.1.3.3 Cb6opka, UcnelTaHHas Mo cTeneHn 3awnTebl 1 1 Bbille, CYNTAETCA BblAEp)KaBLUEN UCTbITaHue,
ecnu He ByaeT NPOHNKHOBEHUS BOALI B BUAE Kanenb, BUAUMbIX MpU BU3yalibHOM OCMOTpE.
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14.2 Koppo3noHHasA CTONKOCTb

14.2.1 MeTtannuyeckne U KOMNO3UTHble TPYOHbIE cUCTEMbI, UCKMoYasa pe3bboBYH YacTb, AOSMKHbBI
MMETb COOTBETCTBYIOLLYIO KOPPO3IUOHHYH CTONKOCTb BHYTPM U CHAPYXKM B COOTBETCTBUM C Knaccudumkaumen,
npvseaeHHon B Tabnuue 10.

Tabnwuuya 10 — Knaccudukaumsi KOPPO3MOHHON CTONKOCTU

Knaccudukauus CreneHb 3aWmThl Mpumep
1 Hwn3kasa cteneHb 3awmTbl, BHYTPY M CHapyxu Okpacka ¢ rpyHTOBKOM
2 CpeaHsia 3awmTa, BHYTPU U CHapPYXu Omanb/ranbBaHUYeKkoe LIMHKOBaHWe/oOKpacka

C BO34YLLUHOW CYLUKON

3 CpepgHsisi/Bbicokasi KOMOMHMpPOBaHHas! 3ally- Omarnb. [NopoLwKoBOe LMHKOBaHUE
Ta BHYTPU: KIacc 2, CHapyxu: knacc 4

4 BbICOKast CTENEHb 3aLLMThbl, BHYTPW U CHapYXK lopsvee umHkoBaHue. MopowkoBoe LHKOBa-
Hue. HepxxaBetowas cranb

CobnitogeHune TpeboBaHW 4NA OKpaLLEHHBIX U OLMHKOBAHHbIX CTanbHbIX M KOMMO3UTHEIX CTasbHbIX TPY6
1 Tpy6HOM apMaTypbl NPOBEPAOT UCNbITAHMAMU Mo 14.2.2.

Ansa TpyGHBIX cUCTEM M3 LBETHOro MeTarnna v KOMMO3UTHBLIX TPYOHbLIX CUCTEM U3roTOBUTENb OOMMKEH
npeaocTaBUTb MHopMaunio 06 UX 3aLUMTe OT KOPPO3UN.

14.2.2 UcnbiTaHUA Ha KOPPO3MOHHYK CTONKOCTb A1 OKPaleHHbIX U1 OLLMHKOBaHHbIX CTalbHbIX
M KOMNO3UTHbIX CTaNbHbIX TPYOGHbIX CUCTEM

14.2.2.1 Tpy6blnTpyGHaa apmaTypa c HU3KOW CTENEHbLHO 3aLUTbI AOMKHbI ObITb OCMOTPEHBI Ha NpeaAMeT
onpeaeneHns KauecTBa NOKPbITUSA 3aLUTHBIM CII0EM, BHYTPY U CHapYXKu.

14.2.2.2 Tpy6bluTpybHas apmaTypa co cpefiHen CTeneHbto 3alnThl AOMKHbI ObITb OUNLLEHBI OT KOHCEp-
BMPYIOLLEro MOKPLITUS YarT-CIMPUTOM C kaypu-ByTaHonoBbIM nokasaTtenem 35 + 5.

3aTtemM ux NOMNHOCTbIO NOrpyXatoT B BOAHLIA pacTBop, cogepxawmin 0,75 % deppuunaHmaa kanus
[KsFe(CH)g11 0,25 % nepcynbdata ammonns [(NH,),S,04], naobasnsioT npubnusutensHo 0,1 % agreamsHoro
BELLEeCTBa, Hanpumep HaTPMEBOI COMM anknnHadgTanMHOBOW CyNbdOKNCIOTHI.

PacTtBop 1 06pa3sLbl 4oMmKHbI BbITb BblAepXaHbl Mpu Temnepatype (23 + 2) °C. Kaxabli obpasel, AomkeH
6bITb NPOBEPEH OTAENbLHO, KaXXAbI pa3 AOMKEH UCMOoMb30BaTbLCS HOBLI pacTBOP.

Mocne norpyxeHna Ha 5 MUH §° ¢ 06pasLibl A0MKHbI BbITb M3BMEYEHbI U3 PACTBOPA U NPOCYLIEHbI Ha BO3-

Oyxe Mpu TeMnepaType okpyXxatowlein cpeabl. lNMocrne 3aBepLueHns UCNbITaHWs, OMMCaHHOTOo Bbille, Ha obpas-
Lax OormKHO NosiBUTbCS He Gonee ABYX CUHWUX MSATEH Ha KaXXOoM KBaapaTHOM CaHTUMETpPE MOBEPXHOCTU, U
pasMep CUHEero NsATHa He AoKeH npeBbiwath 1,5 MMm. Cnefbl pXkaB4nHbI Ha OCTPLIX Kpasix, pe3bbe 1 mexaHu-
yeckn 0bpaboTaHHbIX MOBEPXHOCTSIX, a Takke Mtobble xenToaTble doparMeHThl, yaansieMble npu NpoTupke, BO
BHWMaHWe He MPUHNMAIOTCS.

14.2.2.3 Tpy6bl 1 TpyGHas apMmaTypa € BbICOKOW CTENEHbIO 3aLLUThl AOTDKHBI BbITb 06E3XKMpPEHbI MOrpy-
KeHneM B yalT-CnnpuT ¢ kKaypn-6yTaHonoBelM nokasatenem 35 + 5HaBpemsa 10 MyH 55 CUBBITEPTHI CYyXON MSAT-
KOW TKaHbto. 3aTeM 1x Norpy>atoT B 2 %-Hbll BOAHbLIA pacTBOP CEPHOWN KUCNOThI Ha BpeM4 15 ¢, NpoMbIBaloT B
NPOTOYHOW BOAE 1 CHOBA BbITUPAIOT CYXON YACTOMN MATKOM TKaHbo. 3aTeM kaxkabll 06paseL, MOMHOCTbIo Morpy-
KaloT B pacTBOP ANCTUNMPOBAHHON BOAbI C MeAHbIM cynbdaTom (CuSO,5H,0) ¢ yaensHbiM Becom 1,186 kr/n
npu Temnepatype (23 £ 2) °C.

PacTtBop 1 06pasLbl 4omKHbI ObITh BblAepkaHbl Npu Temnepatype (23 + 2) °C 6e3 nepeMeLuMBaHus.

[MpwnmeyaHnune— PactBop nonyyatot, pacteopsas 360 r kpuctannoB MeaHoro cynbdara B 1 n gucTunnvpoBaH-
HOW BOAbI U HENTPanuaysi MegHbIM KapOOHATOM MNWU MegHOW TMAPOOKUCHI0 (MPUBNM3nTenbHO 1 1/N). YaenbHbIN BEC NpoBe-
PSIOT U, NPY HEOBXOAVMOCTU, KOPPEKTUPYIOT.

EMKOCTb He AoIKHa BCTYNaThb B peakLuio ¢ pacTBOPOM U AOMKHA UMETL pasMep, oGecneunsaroLnii pac-
CTOSIHME MO KpaliHei Mepe 25 MM Mexay CTEHKamu U 06pasLioM.

Kaxgblin o6paseL AcIkeH BbITb MOrpy>kKeH YeThbipe pasa nocrneaoBaTelbHO B TOTKe Camblil pacTBOR, Kaxk-
Akl pa3 Ha Bpemsa 1 MuH (° ¢. ns kaxaoro 06paslia I0IKeH UCTOMNb30BaTLCS HOBLIN pacTaop. Mocne kaxaoro
norpy>xeHunsa obpaseL, HeMeaneHHO MPOMBIBAOT B MPOTOUYHOM BoJe CO WETKOR, AN yaaneHusa no6oro YepHoro
HaneTa. Mocne atoro obpaseL 4o/keH BbiTb BBITEPT CYXOM YNCTON MATKOW TKaHbHO, KpOMe YeTBEPTOro norpy-
XeHus B pacTeop. HeoBXxoaMmo NpoUncTUTL BCe 0TBEPCTUSA 1 NOMOCTH.,
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Mocne ucnbiTaHna Ha obpasue He A0IMKHO GbITb ocaXxaeHUsa Meaun, koTopast He MoXeT B6biTb yaaneHa B
NPOTOYHOW BoAE Nnocre norpyxeHusi B TedeHune 15 ¢ B 10 %-Hblli BOAHLIA pacTBOP CONAHON KUCMOTHI.

Cnepbl MegHoro ocaxaeHus Ha pesbbe, OCTpbIX Kpasix U MexaHuyeckn o6paboTaHHbIX MOBEPXHOCTAX BO
BHUMaHWE He NPUHUMAIOTCA.

15 AneKTpoMarHMTHasi COBMeCTUMOCTDb

Napenua, Ha KoTopble pacnpocTpaHAETCA HACTOALLMIA CTaHAaPT, B YCNOBUSAX HOpMaslbHOM aKcnyaTa-
LMW HEBOCNPUNMUMBEI K 3NEKTPOMArHUTHBIM BO3AENCTBUSIM (M3MyYeHne 1 NOMEX03aLLMLLEHHOCTb).

MNpumeyaHune—Ecnn uspenun, Ha KOTOPbIE PACNPOCTPAHAETCH HACTOAWMIA CTAHAAPT, SIBNAIOTCA YaCTbIO
3MEKTPONPOBOAKN, YCTAHOBKA MOXET Many4YaTb MM HaXoaMTbCs Mofd BO3AENCTBMEM SIIEKTPOMArHUTHBLIX CMIHArnoB.
CreneHb Bnusiius GyaeT 3aBUCETb OT TUNA YCTAHOBKM, 06NAacTi NPMMEHEHNS U NPUCOANHEHHOTO 060pyaAoBaHuS.

=~ 50 50+ 0,5
Cuna Cuna
1 MpomexxyTouHas l
| / CTanbHasi 4acTb I
3 /]
x R1
e —

[u
W sl il X /A4

CranbHoe ocHOBaHWe, OGpasey,

PrcyHok 1 — YcTaHoBKa Ans UCMbITaHUI Ha cxaTtue
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MprvmedaHwue—[aHHblli PUCYHOK HE NpedHasHavYeH Anst paspaboTku KOHCTPYKLMK, 38 UCKITIOYEHNEM pas-
MEpOB.

PucyHok 2 — CTeHg Ansi UCnbITaHUIA Ha yaapHble BO34EeNCTBUS
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Ckoba kpenneHus
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*MokpbiTUEe AOMKHO GbITh YAANEHO, YTOBbI 06ecneunThb SNEKTPUYECKMIA KOHTaKT C ANeKTpoaaMu

PucyHok 3 — Habop o6opyaoBaHus ana ucnoitaHusi Tpy6 n TpybHoi apmaTypbl Ha coeguHeHne

UcnuiTatenbHoe HanpshkeHue

SnekTpoa

Boikniouarens Ha 100 MA
unu usmepuTtenbHbIi Nnpubop
NOCTOAHHOIO TOKa Ha 10 MKA

Onekrpon

Mpwnmeyanne— Cnegyer yganutb OCTPbIE KPas U 3ayCeHUbI.

Tpyba

Wsonupytowan
3arnylwika

PucyHok 4 — YcTaHoBKa ANS UCNbITaHUIA 3NEKTPUHECKON NPOYHOCTU U CONPOTUBIIEHUSI U30NALUN.

YKectkue Tpy6bi
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McneitatensHoe HanpsikeHue

I I

Boikniovatens Ha 100 MA
UnNn namepuTenbHbIA Npubop
NOCTOSIHHOrO ToKa Ha 10 MKA

onekTpoa OnekTpoa
o /

MpumedaHue— CneayeT yganutb OCTPbIE Kpasi U 3ayCeHLbl.

PucyHok 5 — YcTaHoBKka Ansi CMbITAHUM SMEKTPUYECKON NPOYHOCTU U CONPOTUBIEHUS U3ONALNN.
'MBkme TpyObI M TPYOBI NOBLILLEHHOW TMBKOCTK
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MpwuMeyaHune— [daHHbIi pUCYHOK HE NpegHa3HaveH Ansi paspaboTky KOHCTPYKLMK, 32 UCKIIOYEHUEM pas-
MEpPOB.

1 — cnnoLlHas 3aaHsAsA CTeHKa

PucyHok 6 — CtanbHOM wkad Anst MCMbITAHWIA Ha HEPaCNPOCTPaHEHVE FOPeHnst
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MpwuMeyaHune— JaHHbI PUCYHOK HE NpeaHa3HaueH Ansi pa3paboTKM KOHCTPYKLUMK, 3a UCKIIOYEHUEM pas-
MEpPOB.

PucyHok 7 — YcTaHoBKa Ansi CMbITAHUM HA HEPAaCMNPOCTPaHEHVE ropeHus
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PucyHok 8 — CTeHA ucnbITaHUIM Ha CONPOTUBITEHUE BLICOKOW Temnepartype
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MpwunoxeHne A
(ob6a3aTenbHoe)

KnaccudukauuoHHble kogbl ans TpyGHbIX cUCTEM

MpumedaHune—B npunoxeHnn A npyeBeaeHbl KnaccuuKaunoHHbIE KOAbI ANs1 3asBEHHbIX XapakTepUCTMK
TPYOHBIX CUCTEM, KOTOPbIE MOTYT ObIThb BKIIOUYEHbI B AOKYMEHTALMIO U3TOTOBUTENS.

[Mepeas uudpa — conpoTuBneHue cxartuo (cm. 6.1.1)
OueHb nerkas cuna cxatus 1
Ilerkasi cuna cxatus 2
CpegHsia cuna cxartusi 3
Tsikenas cuna cxatumsi 4
OueHb TsXenas cuna cxartusi 5
Bropas uucppa — conpotueneHue yaapy (cm. 6.1.2)

OueHb nerkas cuna ygapa 1
Jlerkas cuna ygapa 2
CpeaHsia cuna ygapa 3
Tskenas cuna ygapa 4
OueHb TsXenasa cuna ygapa 5

TpeTbsl uMpa — HWKHUIA AMana3oH Temnepartypsbl (cm. 6.2.1)
+5°C 1
-5°C 2
-15°C 3
-25°C 4
—45°C 5

YeTBepTas uncpa — BepxHUi AMana3oH Temnepatypsbl (cM. 6.2.2)

+60 ° 1
+90 °C 2
+105 °C 3
+120 °C 4
+150 °C 5
+250 °C 6
+400 °C 7
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MNstas uudpa — conpotueneHue usruby (cm. 6.1.3)

XKecrtkas 1
Mbkasn 2
mMbkas/camoBoCCTaHABNMBAOLLASACS 3
MoBbIWEHHOI TMBKOCTU 4
WecTtan undpa — sneKkTpuUeckue xapakTepuctukm (cMm. 6.3)
He 3asBneHbl 0
OneKTpuYeckn HenpepbiBHbIE 1
OneKTPUYECKN M3oNUpyIoLwme 2
ONeKTpU4ecKM HenpepbIBHbIE N U30NUPYIoLLME 3
Cenbmas uudpa — 3alUMTa OT NPOHUKHOBEHMUS TBEpAbIX Ten (cm. 6.4.1)
3awmTa oT TBEpAbIX TeNn AMaMeTpoMm 2,5 mm 1 bonee 3
BawuTa ot TBepAbIx Ten guameTtpom 1,0 mm u Gonee 4
3awumTa oT Nblnn 5
MbineHenpoHMLaeMocTb 6
Bocbmasi ungppa — sawmrta o1 NPOHUKHOBEHUS BoAb! (cM. 6.4.2)
OTtcyTCcTBYET 0
3awuTa oT BepTMKanbHO NagatwLmx kanens 1
3awmweHHbI 0T BepTMKanbHO Nagalowmx Kanenb, korga Tpyba 2
HaknoHeHa nog yrnom 15°
3awmTa oT pacnbiNeHHOW Boabl 3
3awmTa ot 6pbIar 4
3awura ot CTpyW BOAbI 5
3awmTa oT MOLWHbBIX CTPYW BOAbI 6
3awuTta oT BpEMEHHOI0 NOrpyXeHusi B BOAY 7
[HesiTas undpa — KOPPO3NOHHAA CTOMKOCTL (cM. 6.4.3 n Tabnuuy 10)
Hun3akas cTeneHb 3alUWTBI BHYTPU U CHaPYXu 1
CpepHsia 3alimTa BHYTPU M CHapYXu 2
CpepHsia 3almTa BHYTPY, BbICOKAA CTEMeHb 3alWThl CHAPYXKK 3
Bbeicokas cTeneHe 3alWwmThbl BHYTPU U CHAPYXK 4
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Hecaras undpa — npoyHocTk (cm. 6.1.4)

He 3asiBnena

OuveHb HM3Kasi NPOYHOCTb

—

Huskas npoyHoCTb

CpefnHsisi NpoOYHOCTb

Bbicokasi NpO4HOCTb

OueHb BbICOKas NMPOYHOCTb

oW N

OpuHHaguatas uudpa — conpoTuBeHne pacnpocTpaHeHnto ropeHus (cMm. 6.5)

He pacnpocTpansiiowme ropeHme

PacnpocTpaHsiiowme ropeHme

OeeHaguatan umdpa — Harpyska (cm. 6.1.5)

He 3asiBnena

OueHb HM3Kas Harpyska

Hu3akas Harpyska

CpeaHsia Harpy3ka

Bbicokas Harpy3ka

OueHb BbiCOKasi Harpyaka

oW N

TpvHaguaTas undpa — OrHeCTOMKOCTb

B ctagum paccmoTpenmnsi
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MpunoxeHne B
(obsaszaTenbHoe)

M3Mepe|-| ne ToNWnHbI

B.1 TonwwHa rmagkou Tpy6bl

M3aMmepeHus ToNWUHbLI NPOBOASATCH B HETbIPEX MecTax, NpubnuanTenbHO paBHOMEPHO pacrnpeaeeHHbIX Mo OKpYX-
HOCTK TPpyGbl B 360°, 3aTeM onpefensioT cpegHee 3Ha4YeHne:

1
X2
4

= cpegHsisa TonwuHa

B.2 TonwwHa rocppmpoBaHHON TPYObI

M3aMepeHus TONWMHbI NPOBOAST B YEThIPEX MECTAX Y OCHOBaHWs 1 Ha rpebHe rodpa, NnpubnnantensHo paBHOMEPHO
pacnpegeneHHbIX Mo OKPYKHOCTW TpyObl B 360 °, 3aTem onpeaensitoT cpeaHee 3HavYeHue:

Z,la+ bl

8 = CpefHAA TonwnHa

£Q

B.3 TonwwnHa KOMGMHMPOBAHHON rMaaKon u roppupPoBaHHON TPYObI

M3aMepeHusi TOMNLMHbI NPOBOAAT B YETbIPEX MECTaX y OCHOBaHWSA U Ha rpeGHe rodpa v Ha rmagkor cekuum, npubnu-
3UTEeNbHO PaBHOMEPHO pacnpederneHHbIX Mo OKPYKHOCTU TpyGhl B 360°, 3aTem onpeaensitoT cpeaHee 3HavYeHue:

z,lb+(@+o)

8 = cpeqHsisa ToMMHa

° )

Q|

B.4 TonwwnHa 06beaAMHEHHOW rMagKkon Tpy6bl, rodpprvpoBaHHON TPYObI M rMaaKon Tpyobl

M3aMepeHusi TOMLMHbI NPOBOAAT B YETbIPEX MECTAX Y OCHOBAHWS U Ha rpeGHe rodpa v Ha rmagkow cekuum, npnbnu-
3UTEeNbHO PaBHOMEPHO pacnpeerneHHbIX Mo OKpyXKHOCTK TpyGhl B 360°, 3aTem onpeaensitoT cpeaHee 3HavYeHue:

A\ ~

T, l@+c)+ (b+d)
8

= CpefHsAAa TonwuHa
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MpunoxeHne OA
(cnpaBo4Hoe)

CBeAieHUA 0 COOTBETCTBUU CChINMOYHbIX MeXAYHapoAHbIX CTaHOapToB
CCbITOMHbIM HaLUOHanbHbIM cTaHaapTaMm Poccuickon Pepepauum
(n geAcTBYIOLWMUM B 3TOM KalyecTBe MeXrocygapcTBeHHbIM cTaHOapTam)

Tab6nwuuya JAA

O6o3HaveHne CCbINMOYHOro Crenenb
O6o3HaveHne U HaMmeHoBaHue COOTBETCTBYIOLLEro HauMoHanbLHOro cTaHaapTa
MeXayHapoaHOoro ctaHgapTa COOTBETCTBUSA

M3K 60417 — *

M3K 60423:2007 — *

M3K 60529:1989 MOD FOCT 14254—96 (M3K 529—89) «CrteneHu 3awutsl, obecneqvBae-
Mmble o6ornovkamm (kog IP)»

MOBK 60695-2-11:2000 IDT [OCT IEC 60695-2-11—2013 «McnbiTaHuss Ha NoXapoonacHOCTb.

YacTtb 2-11. OCHOBHblE METOAbI UCMbITAHUN pacKaneHHON NPOBOIOKOMN.
VcnbiTaHne packaneHHOW NPOBOMOKOW Ha BOCMIAMEHSEMOCTb KOHEY-
HOW NpoayKuUn»

MO3K 60695-11-2:2013

*

* COOTBETCTBYIOWUIN HAUMOHANBHLIV CTaHAapT oTcyTcTByeT. [lo ero yTBepaeHvsi pekoMeHagyeTcsi UCNnonb30BaTh
nepeBo Ha PYCCKMIM s13bIK AaHHOIO MeXayHapoAHoro ctaHgapTa. MNepeBo 4aHHOro MexayHapoAHoro craHgapra Ha-
xoautcsa B PegepanbHOM MHDOPMaUMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaHOAPTOB.

MpwumedaHne— B HacTosiwen Tabnuue UCMNONb30BaHb! crieaylowmne YCroBHblie 0603Ha4YeHUs CTENEHN COOT-
BETCTBUS CTaHAapPTOB:
- IDT — naeHTnYHbIe CTaHAapThI;
- MOD — moancunumpoBaHHble CTaHOAPThI.

26




roCT P M3K 61386.1—2014

Bu6nuorpadusn

[1] M3K60670 (Bceuactn) Kopobku v koprychl 4151 9MeKTpUYecKux annapartoB Ansi 6bITOBbIX M NOA06HbIX CTaLMOHaPHbIX
3MNEKTPUYECKNX YCTAHOBOK
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