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FTOCYALAPCTBEHHbBII  CTAHAAPT POCCUACKON SELEPALUMN

TPYBOMPOBOAbl TOPMO3HOIO NMHEBMATUWUYECKOIO NMPMBOAA
ABTOTPAHCIOPTHbIX CPEACTB C MPUMEHEHWEM NOTMAMNAHBIX TPYB

O6LuMne TeXHUYECKMe TpeboBaHMA

Tubings for air brake systems of road vehicles with the use of polyamide tubes.
General technical requirements

[Jata BeefeHusa 1999—01—01

10BNACTb MPUMEHEHNA

HacToswwumin cTaHAapT pacnpocTpaHaeTcs Ha Tpy6onpoBoabl MHEBMATUYECKVX TOPMO3HbIX MPUBOAOB aB-
TOTPaHCMOPTHBbIX CPeAcTB (fanee - ATC), U3roTOBMEHHbIE C MPUMEHEHWEM M1aCTMACCOBbIX TPYD Ha OCHOBE
nnactuguumposaHHoro (Mn) nnn mogugpuumposaHHoro (Ma) nonnamugos (MA) 11uam 12*

CTaHfapT ycTaHaBMBaeT 06LLMe TeEXHWYECKMEe TPpe6OBaHNA K 3KCNyaTauMoHHbIM CBOCTBaM Tpy6o-
NPOBOJOB, a TaKXe MeTOZbl NX UCMbITAHWIA.

Obs3aTenbHble TpeboBaHNA K KayecTBy NpogyKLum, obecneyrsatoLime 6e30MacHOCTb /19 340P0BbA,
XWU3HW 1N UMYLLLECTBA NII0JEN, MXTOXeMbI B pasgenax 5 n 6.

2 HOPMATWUBHBLIE CCbINTKN

B HacTosLLEeM CTaHfapTe MCMOJb30BaHbl CCbIMIKW Ha CregytoLume CTaHAapThI:

FOCT 12.3.030—83 CCEBI'. NepepaboTka aTneTuyecknx macc. TpeboBaHWs 6e30MacHOCTH

FOCT 4364—81 MprBoabl MHEBMATMYECKME TOPMO3HbIX CUCTEM aBTOTPAHCMOPTHbIX CpeAcTB. ObLime
TeXHUYeCcKme TpeboBaHns

FOCT 6507—90 MuKpoMeTpbl. TeXHUYECKMe YCoBus

FOCT 15150—69 MalunHbl, Npubopsbl U apyrue TeXHUYeckue usgenus. cnonHeHus ans paxTHUHbIX
KNMMMaTUYeCcKnX painoHoB. KaTeropum, ycnoBws akcnayatauuu, XpaHeHUs U TPaHCNOPTUPOBaHNSA B YacTu
BO3ZEVCTBNSA KIIMMaTUYECKMX (PAKTOPOB BHELLIHEN cpefpbl

3 OMNMPEAENEHWA

B HacTosLLEM CTaHAapTe NPUMEHSIIOT CMELYHOLLME TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHUAMU:

Ipy6a — rnbKmit 3neMeHT MHEBMAaTMYECKOro TOPMO3HOro npusoga ATC, npeAcTaBnAlOWmMiA coboi
OAHOCTEHHYHO LUIMHAPMYECKYHO 060/104KY U3 NONMaMIAa, NPeAHa3HaueHHbI 415 nepejaqn 3Heprum cxaro-
ro Bo3gyxa OT UCTOYHMKA 3HEPTUM K UCMOMHUTE/IbHbIM OpraHam, He WMeKLmMiA npucnocobneHns ans
NpUCoeaNHEHNS K APYTUM 3/1eMeHTaM MHEBMOMPUBOZA.

CoegmHuTeNbHAsS apMaTypa - MpuUcnocobnieHne ans coeanHeHns Tpy6 ¢ ApYruMy 31eMeHTaMU MHEBMO-
npuBoa.

Tpy6onpoBog, — rnéKuiA 3neMeHT NHEeBMATUYeCKOro TOpMo3Horo npueofa ATC, npeacTaBnstoLmii
coboii Tpyby M3 monmamuga, npegHasHauveHHyHo A1 nepefadn 3Heprum CXKaToro Bo3gyxa OT UCTOUHMKA

* Lucpbl 11 1 12 03HauatoT TUN MOMMMeEpa W YKasbiBalOT KOMMYECTBO aTOMOB Yr/iepoda B OCHOBHOM Lienu
MaKpOMONEKY /bl BELLECTBa.

W3paHre odmumanbHoe
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IHEPTNN K UCMONHUTENbHbIM OpraHam, VIMEPOLLI.VIVI COEANHUTENBHYH apMaTtypy ANnAa npucoeanHeHnA K opy-
MM 31IEMEHTaM NHEBMOMNpMBOAa.

4 OCHOBHBbIE MAPAMETPbI

41 Tunopa3smepbl 1 OCHOBHbIE reOMETPUYECKME MapamMeTpbl TPY6 JOMKHLI COOTBETCTBOBATL NPUBELEH-
HbIM Ha pUCYHKe | 1 B Tabnuue 1

Ta6bnnua 1
B munnumetpax

CpeAHUin Hapy»XHbli

anametp* On TonwmnHa CTeHku 1 MWHWUManbHbIA paguyc
Tunopasmep rméku il
KomMuH. Mpeg. oTkA. MomuH. Mpep. oTkA.

6 x 1 6 1.0 30

8 X1 40

8 x 15 8 £0.10 15 +0.10 40
10x 1 10 1,0 60

10 x 1.5 611

12 x 15 12 60

14 x 15 14 +0,15 1,5 +0,15 70

15 x 1.5 15 00

* CpefjHUIl HapyXXHbIii AUaMeTp PaccuMTbIBAKOT Kak CpefHee apu(MeTNYecKoe BYX B3aMMHO NepreHanKy-
NAPHBIX U3MEPEHUIA HAPYXKHOTO AnameTpa Tpy6bil.

4.2 Tpy6onpoBoabl A0MKHbI ObITb pacCuUMTaHbl Ha 3KCMayaTauMio B AnanasoHe TeMnepaTtyp OT MUHYC
50 po nmoc 100 *C.

4.3 Bce pacyeTbl OCHOBHbIX XapaKTepUCTUK TPy60NpoBOAOB, NPUBEAEHHbIE B HACTOSALLLEM CTaHAapTe,
CneayeT BbINOHATL OTHOCMTE/IbHO MaKCUMa/IbHOrO paboyero fJaaTeHHS B MHEBMOCMCTEME aBTOMOBUNS, AN
KOTOPOr0 OHU MpefHa3HaueHbl.

MpumeyaHune — MakcumanbHoe pabouee aBeHWe /19 aBTOTPAHCTOPTHBIX CPEACTB OTEUECTBEHHOTO
npou3BoAcTBa ycTaHasnmBatoT0.8 MIMa (8,0 krc/ecm!) no FOCT 4364.

[N aBTOTPaHCMOPTHbLIX CPEeACTB 3apyOeXHOr0 MPOM3BOACTBA, HAXOAALUMXCA B 3KCMyaTaluu, AOMyCKaeTcs
MaKcyManbHoe paboyee gasneHne 1.0 MIMa (10,0 krc/cm:) n 1,25 MIMa (12,5 krc/cmd) no cooTBETCTBYHOLLWIM HOpPMa-

TUBHbIM AOKYMEHTaM.
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5 TEXHUYECKME TPEBEOBAHWA

5.1 Knumatnyeckoe ncnonHeHue Tpy6onposogos - ¥, XJ1, T no FOCT 15150.

5.2 OkpalumBaHune MaTepuana rpy6 obsasarensHo. LIBeT Tpy6 fomkeH 6bITb COracoBaH ¢ NOTpeduTenem.

5.3 HapyxHas noBepXHOCTb TPY6bl A0MKHA 6bITb FNaLKONA, 6e3 NyCTOT, TPELLMH, MHOPOAHbLIX BKIHOYe-
HWIA; UBET —OLHOTOHHbIN.

5.4 ®n3nKo-MexaHNYeCcKne CBOICTBa TPY6ONPOBOAOB OMKHbLI COOTBETCTBOBATL CieAyHOLLMM MoKas3a-
TenAM.

5.4.1Tpy60onpoBoA A0MKEH ObITb FEPMETUYHBLIM MPW UCMbITATEIbHOM aBfeHMM, paBHOM 150 % mak-
CYMasibHOro paboyero Ja&TeHns B MHEBMOCWUCTEME, AN KOTOPOI ov npeAHasHayeH (cm. 4.3).

5.4.2 MuH1MasnbHOe paspyLLatoLLee faBeHune A1 BCeX TUMopasmMepoB TPy6 AO/MKHO 6bITb pasHO 400 %
MaKCUManbHOro paboyero faBneHns B NHEBMOCUCTEME, ANA KOTOPOV OHU MpefHa3HayeHb!.

5.4.3 'py6a fOo/MHKHa COXpaHATb TMOKOCTL NpK TemnepaType MuHyc 50 *C. Mpy 3TOM He gonycKaroTcs
CKNMaKW, TpeLWMHbI, 3anombl. ocne NpoBegeHNUs UCMbITaHUIA NPY YKasaHHON TemnepaTtype Tpy6a AomKHa
BblepXXuBaTh paspyLuatoLiee fasneHue, pasHoe 80 % MUHMMaNLHOIO paspyLUatoLwero AasneHuns no 5.4.2.

5.4.4 Tpy6a A0/mKHA COXPaHATb MPOYHOCTb NpK TemnepaType MuHyc 50 “C. Mpu 3TOM He gonycKatoTcs
TpeLwmHbl. [ocne NpoBeseHNs UCMbITaHUIA NPU YKa3aHHOM TemnepaType Tpy6a A0/KHa BbIAEPXKMBATL paspy-
Lwatowlee fgasneHune, pasHoe 80 % MUHUMAILHOIO paspyLUatoLLero AasfeHuna no 5.4.2.

5.4.5 Tpy60npoBOA JO/MKEH COXPaHATb MPOYHOCTL MPU NYNbCUPYHOLLMX HArpy3Kax B TeYeHve AnnTeNb-
HOr0 BPEMEHM Mpu MOBbILLEHHON TeMMepaType OKpYXatoLLeli cpepbl.

5.4.6 Tpy60npoBOf AOMKEH ObITb CTOMKMM K OCEBbIM Harpyskam.

5.4.7 Tpy60onpoBOf, fO/MKEH MMETb HU3KY 0 fedOpMaLLvio MOJ, BO3LENCTBMEM MCMNbITATENIbHOIO AaBe-
HuA.

5.4.8 Tpy6a f0MmKHa COXPaHATb MPOYHOCTbL NPY BO3AENCTBUM Yapa noc/e TENI0BOr0 CTapeHNs.

5.4.9 Tpy6a f0/MKHA UMETb HA3KYH MMIPOCKOMUYHOCTb.

5.4.10 Tpy6a f0o/mKHa COXpaHATb TMOKOCTb NPY BbICOKMX TEMMepaTy pax.

5.4.11 Tpy60npoBoA A0/MKEH BbITb CTOMKUM K BO3AEACTBNIO CONMEN.

5.4.12 Tpy6a fomKHa 6bITb CTOKOI K BO3AEACTBUIO CMMPTOB.

5.4.13 Tpy60MpoBoA JOMKEH ObITb CTOMKMM K BO3LEACTBUIO aKKYMYNATOPHOW KNCNOThI.

5.4.14 Tpy6a fo/mKHa 6bITb CTONKONM K BO3AENCTBMIO Macen.

6 TPEBOBAHWNA BEE3OMNACHOCTU

6.1 Tpy6bl B YCNOBMAX TPAHCMOPTMPOBAHNSA, XPaHEHMS W 3KCM/yaTalmMmn He AOMKHbI BbITb TOKCUYHBI-
MM 1 B3pbIBOOMACHLIMUW. B KayecTBe CPEACTB NOXXapoTyLIEHUs CredyeT NPUMEHSTb BOAY, NEHHbIE U YTeKuc-
NOTHbIE OTHETYLUWTENMN.

6.2 Mpn nponsBoAacTBe TPY6 credyeT cobnogats TpebosaHms 6esonacHocT no FOCT 12.3.030.

7 MPABUNA TIPMEMKWN

7.1 Mpaswna NpMeMKy TPy6OMpPOBOAOB — MO TEXHUYECKOW AOKYMEHTaL MK NPeanpuaTUa-u3roToBuTe-
na.

7.2 NcnbiTaHUA NO napameTpam, U3foXKeHHbIM B 5.4.6—5.4.14. npoBOAAT TO/IbKO NPWU NMOCTaHOBKe Ha
MPOU3BOACTBO HOBbIX MaTepuanoB Ha ocHoBe A 11 1 12 nan No COrnacoBaHWI0 MeXay noTpeduTenem u
M3roTOBMTENEM CEPUIAHOM NPOSYKLMN.

8 METOAbl UCMbITAHUI

8.1 BHeluHWi1 BUA TPY6 Ha COOTBETCTBME TPEHOBaHMAM 5.3 KOHTPONMPYIOT BU3YasTbHO.

8.2 CpepHuid Hapy>cHbIli gnameTp Tpy6 no 4.1. (pucyHok 1. Tabnmua 1) koHTponupytoT Ha 10 o6pasuax
AnnHOW (100 £ 10) MM C NpUMeHEeHWeM MUKPOMETpa ¢ LueHol geneHns 0,01 mm no FOCT 6507. Ha
pacctosHuyM 30—35 MM OT KOHL,0B 06paslia NpoBOAAT NO [Ba W3MEPEHWS B AABYX B3aWMHO MepreHau-
KY/NIAPHbIX HarpasfieHnax. Hu ofHO M3MepeHue He [O/IKHO BbIXOAUTL 3a Mpefesibl HOPM, YCTaHOBJIEH-
HbIX B Tabnuue 2.
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8.3 TonwmHy ctonok Tpy6 no 4.1 (pucyHok |, Tabnvua 1) koHTponupytoT Ha 10 obpasuax fAvMHON
(100 + 10) MM C NPUMEHEHWEM MHAWKATOPHOIo cTeHKOMepa Tuna C-2 no HOPMaTWBHbLIM [JOKyMeHTam. Ha
KaXK[IOM KOHLIe 06pa3Lia MPOBOAAT MO fjBa U3MEPeHNs B IBYX B3aUMHO NepneHANKYNApHbIX Harpaasemnsx. Hu
OfHO M3MepeHue He [O/MKHO BbIXOAUTb 3a Npefe/ibl HOPM, YCTaHOB/IEHHbIX B Tabnuue 1

8.4 lepmeTMYHOCTL Tpy60NpoBoaoB (5.4.1) NCMbITLIBAKOT HA YCTaHOBKE, CXeMa KOTOPOV npuBeAeHa Ha
pucyHke 2. VcnbiTaHNAM nogsepratoT naTb 06pasuos TpybonpoBogos AnvHoi (300 + 20) MM, KOTOpble
MOHTMPYIOT B annapare, KOHCTPYKLWS KOTOPOro AO/MKHa COOTBETCTBOBATb MPUBELEHHON Ha pucyHke 3. K
HarHeTaTe/IbHOMY NaTpy6Ky annapaTa nojatT Macno, KOTOPbIM 3ano/HAKT UCMbITATENbHYIO KaMepy Mnoj,
He60MbLINM M30bITOYHBIM jaBNeHNeM, AOCTAaTOUHbIM N8 NMPOKAYKM CUCTEMbI C LiENbIO UCKNIOUYNUTL HAXOX[e-
HWe Ny3blpbKOB BO3ayxa B kamepe. K cBOGOAHOMY LUTYLIEpY MUCMbITLIBAEMOTrO TPY60NpoBoAa NoAatoT NHepPT-
HbIli Ta3 UK oXkaTblli BO3ayX. [asneHve B Tpy60npoBoge AOMKHO NOBbIWATLCH OT 0 O UCMbITATENIbHOIO
[laBfeHnsa MOCTENeHHO B TeyeHne He MeHee 30 C. YCMOBWA MPOBEAEHUA WUCMbITAHWIA JOMKHbI ObITh Cregy-
rowmnMm,

3

| - wucnblTaTenbHas kamepa: 2 - npaTpavyHas (pybka: 3 — knanaH MNpPoOKayKu: / - wncnblTaTenbHas Kamepa: 2 - Ha-
4 - HarHeTaTenbHbli Tpy6onposog: f - pydyHoit Hacoc: 6 — macnaHbll 6ak: 7 rHeTaTeNbHbI naTpy6ok: .2 - cnuBs-
cnuBHOW Tpy6onpoBoA: S - GannoH CO CXaTbiM BOUYXOM WAW WHEPTHbIM HO naTpy6oK; 4 - WCNbITbIBaEMbIi
ramMmm: o - peaykTop: KO - KpaH NHeBMaTWuyeckuii: M — nUcNbITbIBaEMbIi Tpy- Tpy6onposog; 3 -  YNNOTHeHus:
6onposog 0 - KNnanaH mMpokKayku. 7 - mpoTtpay

PucyHok 2 —Cxema yCTaHOBKM ANs NPOBeAEHNs UCMbITaHWi Tpy6onpo- nas (py6ka
BOJA Ha repMeTUYHOCTb PucyHok 3 — Annapart gns npo-

BEJeHWs UCMbITaHWii Tpy6ONpoBo-
[a Ha repMeTUYHOCTb

CHavana TpybonpoBof BblgepxuBatoT npu Temnepatype (100 + 2) *C B TeueHne 1 4. Mpu 3Toi
Temnepatype B Tpy60npoBog nojatoT fasneHune, pasHoe 150 % mMakcMManbHOro paboyero fasfieHuns B NHEBMO-

4
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CuCcTeMe, AN KOTOPOM OH MpefHasHayeH, U MOAAEPXKMBAOT ero v TedeHne 1 muH. lMocTe 3Toro gasneHve
MOHMKAOT 40 aTMOCHEPHOr0 1 OXNAKAAKT TPYOONPOBOA €CTECTBEHHLIM NyTeM 40 TemmepaTypbl (23 + 2) ‘C.
3aTeM BblaepXuBatoT Tpybonposog npu Temnepatype MuHyc (50 + 2) *C B TeueHue 4 4, nocne Yero
nojaroT B HErO MHEPTHbIN a3 UM CKaTblil BO3AYX NOJ faBNeHMEM, paBHbIM 150 % MakcMMasibHOro paboyero
[laBNeHns B NHEBMOCUCTEME, AN KOTOPOI OH MpeAHa3HayeH, v NOAAePXMBAIOT ero B TeueHne 1MuH. 3atem
[iaBneHne copacbIBatoT 40 aTMOCHEPHOr0 U NOAHUMAIOT TeMNepaTypy TPY60MnpoBoJa eCTECTBEHHbLIM NyTeM 10
(23 + 2) *C, nocne 4ero BHOBb MOAAIOT B HEFO MHEPTHBINA ras Uaun ©kartblii BO3AYX NOA TEM XXe AaBNEHNEM U
NoAAEPXKMBAIOT ero B TedeHne 1MuH. ocne 3TOro AaBneHne CHXKaKT [0 aTMOCHepPHOro.
HerepMeTUYHOCTb UCNbITHIBAEMOr0 TPY60NPOBOAa (DUKCUPYIOT MO MOABNEHUIO NY3bIPbKOB BO3AYyXa B
npo3payvHoi TpybKe annapaTa 4719 NPOBEPKU FEPMETUYHOCTY (CM. PUCYHOK 3). H1 B OLHOM 13 NPUBELEHHBIX
BblLLE MUCMbITAHWIA B NPO3payYHoii TpyOKe annapaTa He JO/MKHO 6bITb My3bIPbKOB BO3AyXa.
84.1 Jonyckaetca ncnbiTaHue TpybonpoBoaa Ha repMeTUYHOCTL M0 5.4.1 NpoBoAUTL Ha Tuapasinyec-
KOM CTeH[je, CXeMa KOTOPOro npuBefieHa Ha pucyHke 4, obecneymsatowiem paboyee aasfieHne He meHee 2.0
MTMa (20 krc/cm) n ckopocTb noBbiweHus pasneHns 0,05—0.2 MIMa/c (0,5—2.0 krc cm-yc). laBneHune
M3MepsT MaHOMEeTpPOoM co wkanoii 0-2,5 MIMa (0—=25 krc/cmI) m knacca TOYHOCTU He Huke 1,5.
Mepen MpoBeAeHUEM WCMbITAHUIA
NoACOeANHSAIOT OUH KOHeL, Tpy60npoBo-
[ia K UCTOYHUKY [aBNeHNs U 3anoNHAT
Tpy6ONpOBOA UCTbITATEIbHON XNAKOCTHIO
[0 MONHOTO YAaeHns BO3fyXa Yepes Kfa-
naH NpoKayku. 3aTem NOBLILIAIOT AaBne-
HVe UCTbITAaTeNbHON XWUAKOCTY B 06pasLie
[10 3Ha4eHus, paBHoro 150 % makcumarsib-
HOro paboyero fiaBfeHns B MHEBMOCUCTE-
Me. AN KOTOpOIi AaHHbIA Tpy6onpoBog
npefHasHayeH, 1 MOALEPXKUBAIOT ero B
PucyHok 4 —Cxema rujpaBnnyeckoli YCTaHOBKU AN WCMbITaHWiA TeyeHue | MUH.
npoyHocTy Tpy6onpoBoga 8.5
nasneHune (5.4.2) KOHTponupyloT Ha 5
obpasyax TpybonpoBogoB AnvHoi (300 £ 20) mm npu TemnepaTtype (23 + 2) 'C Ha rugpaBIMyeckom
cTeHge (cMm. pucyHok 4), obecneumBatolleM paboyee faBneHne He meHee 10 MMa (100 krc/cm-") wn
CKOpPOCTb MoBbIlWeHNs gasneHns 0.05-0,2 MMa/c (0,5-2,0 krc *cm Ve)
[aBneHne KOHTPONMPYKOT MaHOMeTpoM  co  wWwkanoid 0—16 MMla (0—160 krc/cm’) u knacca
TOYHOCTM He Hwke 1,5. [lonyckaeTcs MCMosib30BaHWe CTEHAOB U MaHOMETPOB C APYTUMU PeXxuMaMmn Harpy-
XEHVA W npejenamy M3MepeHus, 06ecneynBalolLMMM MPOBeJeHVe KOHTPONS MPU 3afaHHbIX napameTpax.

Mepen nmpoBefeHVWEM WCMNbITaHWIA OAWMH  KOHew, Tpybonposoga
MOACOEANHAT K WCTOUYHWUKY [aBMEHWS, 3aMO/HAOT WCMbITaTeNbHOM
XNAKOCTBIO O MOMHOTO YAaleHWs BO3dyXa Yepe3 KniamnaH MpOKayKu.
3ateM nnaBHO ¥ GECCTYMeHYaTo MOBLILWAKT AaBneHune, UKCMpys Mo
MaHOMETPY ero 3HayeHue B MOMEHT pa3pyLueHuns obpasua. Mog paspy-
LeHnem obpaslia noapasyMeBaeTCs HapyLUeHWe ero LefoCTHOCTH, Co-
MPOBOXJAOLLIEECA PE3KMM CHVDKEHMEM MOKa3aHUs [aBMeHWA Ha KOH-
TPOMbHOM MaHOMeTpe MpY NPOLO/KAIOLLE/CcA nofjaye MUcnbiTaTelbHOM
Xngkoctu. Bpemsi 0T Havana HarpyXXeHus obpasua A0 ero paspyLueHums
[OMKHO cocTaBnATb 30-120 c¢. Mpu NpoBegeHWM UCMbITAHUIA He [o-
MyCKaeTC MOBTOPHOE HarpyXeHue 06pasLos, ecnv  Mpu MNepBoM Ha-
rpykeHun fasneHve B o6pasue npesbicuno 2,0 MMa (20 krc/cm’).

8.6 MbkocTb Mpu HU3kux TemnepaTypax (5.4.3) KOHTponupy-
HOT Ha 5o06pasyax Tpy6 AnuHoii (300 £ 20) MM cneaytoLMm 06pasom.
O6pasubl 1 ONpaBKU MOMELLAIOT B MOPO3W/IbHYHO Kamepy Mpu Temre-

e 'ﬁnﬁaggeme npunoxeHies you-  PATYPE MMHYC (50 + 2) *C 1 BbIAEPXKMBAIOT TaM He MeHe 4 u. 3aTem

ns: obpaseL, 1 ONpPaBKy WM3BMEKAIOT 13 MOPO3UNLHON Kamepbl U B TeYeHue

0-2 r_(mt —cm. pucyHok 1) 4—8 ¢ n3rnbatoT obpaseL, BOKPYr onpaBku Ha 180* + 20*, Kak yKa3aHo

PucyHoK 5—Cxema WcmbiTaHWii  Ha pucyHke 5. Ha o6pasuax He [OMKHbI HabMO4ATLCA CKNadKu, Tpe-
rméKocTn Tpyo6bl LWWHbI, 3a10Mbl.
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Mocne n3rmba obpasew, BbigepXunBardT He MeHee 30 MVH npu Temnepatype (23 + 2) *C n noasep-
ratoT MCNbITaHWIO Ha paspyLuarolliee fasneHve no 8.5.

8.7 MpoyHocTb Tpy6 npu HU3KUX TemnepaTtypax (5.4.4) KOHTPOMMPYIOT chefylowmnm o6pasom.
MATb 06pa3uoB AgnuHoi (150 + 20) MM BbiAEPXKMBAIOT B MOPO3W/IbHOW Kamepe Mpu TemrepaTtype MUHYC
(50 + 2) *C He meHee 4 u. Mocne BbigePXMBaHUA 06pasL0B B MOPO3WUIbHON Kamepe HeMea/leHHO
MpPOBOAAT UCMbITAHWS Ha yfap Ha YCTaHOBKe, NPUBEAEHHOW Ha pucyHke 6. CepeauHy obpasua Tpy6bl
UCMbITBIBAIOT Ha yAap CBOOOAHO MafatoLiMM Fpy3oM CO CepUYECKMM OCHOBaHWEM paguycom 16 mm,
maccoin (450 £ 10) r ¢ BbicoThl (300 + 5) mm. lMpu OTCyTCTBMM nocne yaapa TpewwuH obpasubl
BblAepXmnBaloT He MeHee 30 MUH npu TemnepaType (23 £ 2) *C u nofsepratoT UCMbITAHUAM Ha pa3py-
Lwatoulee fasneHve no 8.5.

PucyHOK 6 — YHuBepcanbHasi YCTaHOBKa Anst UCMbITaHUiA Ha yaap

8.8 McnbiTaHns Tpy6onpoBOAOB Ha YCTAIOCTHYHO NPOYHOCTL NpW Nynbcupytowem aasneHun (5.4.5)

MPOBOAAT Ha YCTaHOBKe, NPUHLMNMaIbHaA CxeMa KOTOPOI NpuBeAeHa Ha PUCYHKe 7. VicnbiTaHuaM nofsep-
raroT Tpy 06pasua Tpyb6onpoBogos. [AnMHa Tpy6bl MeXxay NPYCOeANHUTENBbHOV apMaTypoil AO/KHa COCTaBNATL
(300 £ 20) Mmm B cBO6OAHOM COCTOSHMM. OBpasLbl He JOMKHbLI UMETb MPU3HAKOB NOBpeXaeHWs. [laBneHue B
MCMbITbIBAEMOM TPY6OOMPOBOAE AO/MKHO M3MEHATLCA 0T 0 o 133 % makcumManbHOro paboyero faBneHns B
npuBoge Npu Temnepatype OKpyxawouei cpegbl (100 £ 2) "C. [AAMTeNbHOCTb UCAbITAHWIA A0MKHa
cocTaBnATh 1x 10° LMKNOB. PeXnm HarpyxeHuss 06pasuLoB MokasaH Ha pucyHke 8. Mocne oKkoH4Ya-
HWUA  ucnbiTaHWi nNo 5.4.5 o6pasubl fO/DKHbI ObiTb MNOABEPTHYTbl MUCMBLITAHUAM HA MWHWUMaNbHOE
paspywatollee gasneHve no 8.5.
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hncnmmnpgomm Cabnevae

! — MCTOYHMK nanneuHH; 2 - 3anop PucyHok 8 — Liuknogpamma n3MeHeHNs JaBfeHnsa H UCMbITbIBAEMOM
Mbll KnanaH; 3 — MaHoOMeTp pr60npoaop,e

PucyHok 7 — TpuHUmMnunansbHas

CXema YCTaHOBKW AN WCMbITaHWA

TPy60MNpoBOAOB MPU LMKINYECKOM

N3MEHEHUN faBNneHuns

8.9 VicnbiTaHns Ha conpoTMBAeHne oceBbiM Harpyskam (5.4.6) NpoBOAAT Ha Tpex obpasuax Tpy6o-
npoeofoB AnnHoi (200 £ 20) mm. OAMH KOHeL, TPy6ompoBoAa 3aKpenstoT HEMoABMXKHO Ha CTaHUHe,
a K Apyromy Bfjo/lb 0cu Tpy6onpoBoja NpUKNaablBatoT pPacTArMBatoLLee ycunve, nocTeneHHo, B TeueHue
30 c. HapacTawoLiee OT HyNd 40 MakCUMa/lbHOTO 3HAYeHWs, 3aBUCALLEro OT AvameTpa Tpybbl OM, Kak
yKaszaHo B Tabnuue 2.

Tab6bnunya 2

HavmcHonanme napameTpa 3HaueHve

CpeAHWiA Hapy>XXHbIii AnameTp Tpy- 6 8 10 12 14 15
6bl D . MM

MakcuMmanbHOe pacTsrusatoLLee
ycunue, H 300 450 900 1000 1150 1200

Mocne cHATUSA YCUNWUS HA MOBEPXHOCTU TPYObI He JO/MKHO ObITb CNEA0B paspyLLUEHNSs, TEKyYeCT MaTc-
pHaTa. u3MeHeHus ero useta. CMeLLeHne COeaNHNTENbHOV apMaTypbl B4O/b OCY TPY6bI He JOMYCKaeTCs.

8.10 VcnbiTaHns Ha gethopmaunto nog aasneHunem (5.4.7) npoBoasaT Ha yCTaHOBKE, NPMBEAEHHON Ha
pucyHke 4. VcnbiTaHMa NPOBOAAT Ha Tpex 06pasLax Tpy60npoBoAoB AnHON (300 £ 20) MMm. OaWH KoHel,
Tpy6onpoBoga 3aKpennaoT HENOABMKHO Ha CTaHWHe, APYroi 0CTaBnaT cBO60AHbIM. K LWTyLepy 3akpen-
NEHHOr0 KOHLa NoABOoAAT TPYOONpPOBOA, COEAMHEHHBIA C UICTOYHUKOM flaBNeHus. 3mMepsatoT 4nHy Tpy6o-
NpoBOJA U ero HapyXHbIA fruameTp. ObpasHbl BTeueHue | 4 BbigepXuBatoT npu Temnepatype (100 + 2) *C.
MoC/e Yero He Mo3gHee Yem yepe3 5 MUH Harpy>katoT fjaBfieHneMm, paBHbIM 125 % makcumanbHOro paboyero
[aBleHns B NHEBMOCKCTE.Me. A1 KOTOPOI npefiHa3HaueH Tpy6onposos. MosbllleHe AaBieHns NPpoBOAAT
nocTeneHHO B TeyeHne 1 MMH. 3aTeM oxnaxgatoT Tpybonposog Ao (23 £ 2) ‘C. Cnycta | 4 npoBogat
MOBTOPHOE U3MEpPeHUe ANVHbI TPYOoNpoBoaa U HapyXXHOro AvameTpa. I3MeHeHue ANvHbI He JO/MKHO NpeBbl-
watb nnc 3 %. a yBennyeHue BHelwHero gnameTtpa K) % nepBoHa4yasibHOro 3Ha4YeHwsl.

8.11 lMpoyHocTb nocne TennoBoro crtapeHus (5.4.8) npoBepsaldT Ha Tpex obpasyax Tpyo
anvHoi (150 + 20) mm. O6pasubl BblgepxuBatoT npu Temnepatype (150 £ 2) ‘C B TeyeHue 72 4, 3aTeM

7
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B TeUeHWe 4 4 TeMmrepaTypy CHUXatoT 0 (23 + 2) ‘C, noce Yero NpoBOAAT UCMbITaHWS Ha yaap no 8.7. Mpu
OTCYTCTBUM MOC/e yAapa TPeLyyH o6pasibl NoABepratoT WUCMbITaHMAM Ha paspyLuatollee fasneHne no 8.5.
8.12 'vrpockonunyHocTb (5.4.9) NpoBepsaoT Ha Tpex obpasuax AnvHON (40 £ 5) MM. KOTOpble Bblgep-
XVBAIOT CHayana B TedeHne 24 4 B NOTOKe LMPKYNMUPYIOLLEro Bo3dyxa npu Temnepatype (100 £ 2) 'C, 3aTem,
M3MEepPUB Maccy Kaxgoro obpasua, nomewiaroT ux Ha 100 4 B Kamepy, rge noAfepXuBaeTcs BOKHOCTb
Bo3gyxa 100 % npw Temnepatype (23 = 2) 'C. Mocne u3BneveHns o6pasLos, He 6oniee Yem yepes 5 MUH
MX MOBTOPHO B3BELUMBAIOT. YBENMYEHNE MACChl He JOKHO NpeBbiwaTh 2 % MepBOHaYa/IbHOro 3HaYeHus.
8.13 I'mbkocTb npu BbicOkUX Temnepatypax (5.4.10) KOHTPONMPYIOT Ha Tpex obpasuax Tpyb Anm-
Hoii (300 + 20) Mm cnegytowmm obpasom. O6pasibl NOMELIAT B TEPMOLLKAd C LMPKYIMPYHOLLUM
BO34yxOM npu Temnepatype (100 + 5) ‘C u BbigepxuBatoT B HeM B TeueHue (70 + 1) u. 3aTem 06pasybl
BbIJEPXXMBAIOT Mpu Temnepatype (23 + 2) *C He meHee 4 u. IMocne ATOro 06pasHbl M3rnbatoT BOKPYT OMpPaBKy
Ha (180 £ 20)’ (cm. pucyHoK 5). Ha ob6pa3uax He fO/MKHbI HabnAaTbCA CKNagKW, TPELLMHbI, 3a/10Mbl.
Mocne n3rmba obpasupbl BbigepXkrBatoT He MeHee 30 MUH Mpu Temnepatype (23 + 2) *C n noggep-
ralor MCNbITaHWIO Ha paspyluarollee AasneHue no 8.5.
8.14 CToiikocTb K BO3aeicTaumto coneid (5.4.1) NpoBepstoT Ha LUecTy 06pasLax TPy6OnpoBOAOB AINHON
(350 + 50) mm. Tpy6onpoBoAbl pacronaraloT HEMOABMXKHO Ha CTaHWHE TFaK, Kak 370 MoKa3aHO Ha CXEeMe,
npvBefeHHOM Ha pucyHke 9. O6pasupl BbiaepkmBatoT B TedeHne 200 4 B Kavepe, B KOTOPO MOAAEPKMBAIOT
Temnepatypy 60 ‘C npu BnaxHOCTU He Hke 90 %. Kaxable 24 4 Tpyb6onpoBoabl Ha 30 C MOrpyXatoT B BaHHY
¢ 50 %-HbIM pacTBOPOM CMecU coseit, coctoswein 13 30 % xnopuctoin meau, 20 % xnopuctoro Hatpus. 20 %
xnopuctoro kata v 30 % X/IopucToro UMHKa, npu Temnepartype 60 "C, 3arem BO3BpalLalOT B Kamepy. Mo
UCTEYEHUM YKa3aHHOro BpeMeHW 00pa3Libl MOABEPratoT MCMbITAHUIO Ha paspyLuatollee asnieHune no 8.5.
JonyckaeTcs 3aMeHATb pacTBOP CMecy coneil Ha 50 %-Hblii pacTBOP X/IOPUCTOrO LIMHKA.

8.15 CroiikocTb K Bo3fgeiicTeuo cnuptoB (5.4.12)
300 MpoBepPSIOT Ha Tpex obpasuax Tpy6 AamHoi (300 £ 20) mm.
KOTOpble (IMKCUPYIOT Ha onpaskax (CM. pUCYHOK 5), nocne
yero B TeyeHune 200 u BblgepxuBatoT B 95 %-HOM pacTsope
3TUNIOBOrO cnmpTa npu Temnepatype (23 + 2) *C. Mo
UCTEYEHMMN YKa3aHHOr0 BpeMeHU 06paslibl BbIHUMAKT U3
pacTBopa ¥ BbINPAMAAOT. MoBEpXHOCTb TPY6 He A0/MKHa
VMEeTb CNefloB MOBPEXAEHWNA.

8.16 CTOMKOCTb K akKyMynaTopHoi kucnote (5.4.13)
NPOBePSAOT Ha Tpex obpasuax Tpy6 AnuHol (300 £ 20) Mm,
KOTOpble (IMKCUPYIOT Ha OnpaBKax (CM. pucyHok 5), npeaBa-
pUTENbHO N3MepUB Maccy 06pasLoB, X ANHY W HapyXHbIRA
AnameTp. Mocne aToro obpasHbl norpyxatT Ha 70 4 B
BaHHY C pacTBOPOM CEpHON  KWCMOTbl MAOTHOCTbHO

R —5 Dm<rge 04 - no Ta6anye 2) 1,275 r/fcm* npu Temnepatype (23 + 2) *C. Mo ncteyeHun
PUCYHOK 9 — CXeMa CAbITaHuii CTOMKOCTH yKa3aHHOro BpeMeHU 06pasLibl M3BEKAIOT U3 BaHHbI, TlLa-
Tpy60NpOBOAOB K BO3/EICT BUIO COMelt TeNbHO NPOMbIBAOT OT pacTBoOpa, BbICYLUNBAKOT, 3aTeM

MOBTOPHO M3MEPAT WX Maccy, AAMHY W BHELIHWIA Ana-

MeTp. Pa3mepbl 06pa3L0B He LO/MKHbI U3MEHUTLCA 6onee YeM Ha nntoc 2 %. a mMacca He [O/MKHA YBeNu-
ynuTbCs bGonee yem Ha 2 %. Mocne atoro ob6paslbl MOABEPralOT UCMbITaHWAM No 8.9. NpuMYem ucnbiTa-
TefbHOe ycunve [O/MKHO cocTasnatb 80 % ycunus, ykasaHHOro B Tabnuue 2.

8.17 CroikocTb K Bo3genctauto macen (5.4.14) npoBepsAlOT Ha Tpex obpasuax Tpy6 gnnHoli 40 mMwm.

CHayaTa n3mepsaoT UCXOAHBIN 06beM 06pa3L0B, HaNnpyMep, METOLOM BbITECHEHMS BOAbl. Temneparypa
BOAbl JOMKHA ObiTh (23 £ 2) “C. lMocne n3mepeHns o6pasLibl AOMKHbI ObITh TLWATENBHO BbICYLLEHbI W
NMoMeLLeHbl B KOHTEHEPe MacnoM, UMEIOLLMM CreflytoLLme (hU3NYeCKne XapaKTeprucTukn:

- aHUNMHOBasA Touka —(69.5 £ 1) *C;

- KMHemaTnyeckas BA3KOCTb —(32 + 2) x 10" M¥c npu 37,8 “C;

- TemMneparypa BocnnameHenus - 165 *C.

3aTeM KOHTeliHep NOMeLlaloT B TepmoLLkag ¢ TemnepaTypoit (70 = 2) *C Ha 70 4. Mo OKOH4YaHWK
yKasaHHOro nepuofa obpasubl M3BMEKalOT U3 TepmollKkada N KOHTelHepa, OXNaxpawT [0 Temne-
patypbl (23 + 2) ‘C eCTeCTBEHHbIM MyTeM, TLLATeNbHO MPOMbIBAKOT 4O MNOMHOMO YAaneHWs macna ¢
NMOBEPXHOCTM, TLATENbHO BbICYLUMBAIOT, NOCME YEro MpoBOAAT MOBTOPHOE M3MepeHue o6beMa obpas-
LOB. YBenuyeHne o6bema He LO/MKHO MpeBbiwaTth 5 %.

8
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8.18 Ecnn npu mcnbiTaHuax no 8.4 n 8.5 Ha obpasue GyayT o6Hapy>XeHbl fedekTbl (paspbiBbl,
npocayvBaHne XWAKOCTK, B3AYyTUA) Ha pacCcTosHWM MeHee 15 D OT COeAMHUTENbHOW apmaTypbl,
NPOBOAAT WUCNbITAHUA HOBbLIX 00pa3sLoB, a pesy/nbTaTbl UCMbITAHHLIX AeeKTHbIX 06pa3LoB He yyu-
TbIBAIOT.

8.19 Bo BCex ucnbITaHusAX, rae TpebyeTca NpUMeHeHne COeAVHUTENBHON apMaTypbl, AOMKHA BbiTb
MCNoNb30BaHa efnHasA CoefnHNTENbHAA apMaTypa, NpeacTaBieHHas B MPUIoXKeHUm 1.

9 TPAHCINOPTUPOBAHUME NN XPAHEHWE

TpaHCnopTUpOBaHWe 1 XpaHeHe —0 TEXHUYECKON JOKYMEHTaLMN NPeSNpUATUS-U3rOTOBUTENS.
10 YKA3SAHUA MO SKCIJTYATALINN

10.1 Mpwn MoHTaXe Tpy6 peKoMeHAYyeTCS:

10.1.1 Tpy60onpoBoabl yCTaHaBMBaTh Tak. YTOObI MPAMOI Y4aCTOK Y KaXKA0W CoeanHNTENbHON apmaTy-
pbl cocTa&3an He MeHee 25 MM.

10.1.2 MNpUMeHATb YrNoBble COeAUHUTENbHBIE HYACTW U NEPEXOLHUKM BO 136exaHne 13nomoB Tpyo.

10.1.3 CobntoaaThb YCNoBKS YCTaHOBKM TPYO, YKasaHHble N3rOTOBUTENEM COEAMHUTENbHbIX YacTel.

10.2 ins obecneyveHns 6e3onacHoii aKcnyarauum Tpy6 He06X0AMMO:

10.2.1 Cobntofatb HOPMbI AaBEHUA, TeMNepaTypbl U paguyca u3rnba, ycTaHOB/EHHblE HACTOALLUM
CTaHZQPTOM.

10.2.2 He gonyckaTb COMPUKOCHOBEHWS TPY6e OCTPbIMW KPasMmn 1 ABVKYLLMMUCS 4eTansiMu, Bbi3bl-
BAOLLMMU paspyLLeHne CTEHKMN TPyObl.

10.2.3 He gonyckaTb BO34eiCTBUSA Ha TpyOy KPYTALLMX MOMEHTOB, LIMKIMYECKNX HAarpy3oK pacTske-
HUSA-CXXaTWS BAOMb OCU TPYObI.

10.2.4 He ponyckaTb COMPUKOCHOBEHUA Tpy6 C AeTansmu, Temnepatypa KOTOPbIX MOXET
npesbiwats 80 'C.

10.2.5 He gonyckatb npoBucaHms Tpyo.

10.2.6 He gonyckatb akcnayatauum Tpy60npoBoA0OB C MECTHBIMU NOTEPTOCTAMMU, U3/IOMaMK, BMSA-
TUHaMW.

1 rAPAHTUN N3FOTOBUNTENA

M3roToBuTENb rapaHTUPYET COOTBETCTBME KauecTBa TPY6 TPeGOBaHUSM HACTOSLLEro CTaHAapTa npu
CO6/0IEHIN NOTPEBUTENEM NPABU TPAHCTIOPTUPOBAHNS, XPaHEHWS, MOHTaXa 1 3KCM/TyaTaLmm.
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MPUNOXXEHNE A

(o6a3aTenbHoOe)

HAKOHEYHWKW COEAVHUTE/IbHOM APMATY Phbl
419 UCTbITAHUW TPYBOINPOBOAOB

£0.270.05

PucyHok AJT — KOHCTpYKUWS HaKOHEYHWMKa COeAMHUTENbHON apmaTypsbl
ANa ncnblTaHui Tpy6onposogos 13 MA 11 n 12

Tabnuya AN
B munmmetpax
THno- 4 A
pai- L, L % r,

Ho- Tpen. Mo- TMpen Ho Mpen Ho- Mpen

mep vum.  abKN.  MHK OTKN. MWH. OTK~A. MUM. oncn

1
bx 46 O 52 0 29 +02 3g 0O 5 85 12 18
8x1.5 -0.1 -0.1 -0.03 -0,1 10
8«1 6.9 7.5 4.9 5.8
1015 8.2 5.8 6.8

' 0 o1 7 12 1w o2 03
1001 9.2 -0.13 o0 o0 68 402 78 M _
12*1.5 10.3 13 913 74 005 gg - 12
14*15 126 0O 13.9 9.5 10.9

8 14 32

15%1.5 13.6 14.9 10.5 11,9 20 0
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