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TOCYITAPCTBEHHBIN CTAHIAPT POCCUHNCKON ®EAEPAIINMU

HAcnbiTandsg MAaTEpPHAJIOB KOHCTPYKIMH KadejieH nmMpH ropeHHH

ONPEJEJIEHUE CTENEHUA KUCJIOTHOCTH BBIIEISEMBbIX F'A30B U3MEPEHVEM pH
1 YIEJILHON ITPOBOJIVMOCTH

Tests of materials from cables during combustion. Determination of degree of evolved gases acidity
by measuring pH and conductivity

Nlata seenennsa 2000—07—01

1 O0mue mojioXeHud

1.1 ObaacTh npuMeHeHHs

Hacrosimmii cTaHmapT yCTaHABIUBACT METOA ONIPEACIICHUS CTEIICHA KUCJIOTHOCTH Ta30B, BHICISIEMBIX
MMpUA TOPEeHUM KOMIIAYVHAOB, OTOOPAHHBIX OT 2JIEeMEHTOB KOHCTPVKIIMU SJEKTPHUYECCKUX WIN ONTUIECCKUX
KadeJen.

IlpuyMeyaHHu

1 B HOpMAaTUBHOM NOKYMEHTAIIMM HAa KOHKPETHBIN Ka0eab IOIKHO OBITh YKa3aHO, KAKME SJICMEHTHI KOHCTPYK-
ITAA Ka0eJIsa UCITBITHIBAIOT M KAKOM METOJI pacdeTa M3 TIPUBCACHHBIX B pa3ieiie 8 UCIIOAB3VIOT B CIIOPHBIX CIyJasiX.

2 B HacTogIleM CTaHAAPTEC TEPMHUH <«JICKTPUYCCKUAM KAOEIb» PaCIIPOCTPAHSICTCS Ha BCE KaOECIBbHBIEC U3ICIIUS C
N30 TAPOBAHHBIMA METAUTMYECCKUMH TOKOMPOBOASIINMHY XKAJIaMH, IIpeHA3HAYCHHBIC I Tepeaadyn SJICKTPAYCCKOM
SHEPIrUU WIA CUTHAJIOB.

2 MeToa uCIbITAHMSA

OmnpeneneHHOE KOJIUYESCTBO UCTIBITYEMOI'O MaTepHraiia CKATAIOT B TPyO4aToM reum. BeinenseMele ras3sl
COOMPAIOT, IIPOITYCKAsI UX YEepPE3 COCYABI C JUCTWIIUPOBAHHOM WIH JEeMUHEPAIU3OBAHHOM BOIOM.

KHMCIOTHOCTE OMpeAciIsioT IO 3HAYCHUIO pH mMonydeHHOro pacTBopa; TaKKE U3MEPSIOT €r0 VACIBHYIO
TIPOBOAVMOCTB.

3 HcnmirareanHoe 000pyaoBaHHe

[IpyHIIMTIMATBHBIE CXeMBI MCITBITATEIBHOTO OOOPYIOBAHMS ITPUBEACHB Ha pUCYHKaxX A.1—A.5 nipu-
JIOXeHUd A.

Bce snmeMeHTBI MCITBITATEABRHOTO O00PYIOBAaHUS JOJIKHBI OBITH TepMETUYHBIMU. COECITUHEHUS MEXITY
TPYOKOM M IIEPBBIM ITPOMBIBOUHBIM COCYAOM, MEXY TIEPBHIM U BTOPBHIM IIPOMBIBOYHBIMM COCYIAMU JOJIKHBI
OBITH BO3MOXHO KOPOTKUMH.

3.1 TpyOuarasa neub

Paboyag mmuHa HarpeBaTeIbHOM 30HBI ey HorkHa ObITh 500—600 MM, a ee BHYTpEeHHUIN TUaAMETP
— 40—60 M. Ileus nomXHA MMETH PETYINPYEMYIO INEKTPHUIECKYIO HAarpeBaTEBHYIO CHCTEMY.

3.2 TpyOka

BHYTpM neun yCTaHOBJIEHA OTHEVIIOpHas TPyOKa, U3roTOBIeHHAs U3 KBaplla, CTOMKOTO K BO31CHUCT-
BUIO KOPPO3MOHHOAKTUBHBIX ra30B. TpyOKY pacrmonaraioT MpUOIU3UTEeIBHO KOHIIEHTPUYHO OTHOCUTEIBHO
TIeYM.

BHyTpeHHMI nWaMeTp KBapleBOM TPYOKM OOTkKeH OBITh 32—45 MM. IlepBoHadasbHBINA 3a230D B
COCOAMHEHUSIX OJOITYCKAETCS TOJBKO IJISI KOMIICHCAIIUM TEIUIOBOTO PacCIMpPEHUS.

U3nanne opunuajabHoOe
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C Kaxaoi CTOpOHBI KOHIIBI TPYOKM BHICTYHAIOT Ha JUIMHY L:
- CO CTOpOHHI Bxoaa: 60 < L < 200 mwm;

- co cropoHsI BeIxoma: 60 < L < 100 mmM.

3.3 JIonouku M CKHraHuA

PekoMeHayeTcs1 IIpUMEeHeHNe 1oa049eK M3 dpocdopa, IUIaBICHHOTO KBaplla WIM TAJIbKOBOIrO KaMHS
pa3MepaMu:

- Ha 45—100 MMm;

- nmpuHa 12—30 MM;

- ryomHa 5—10 Mwm.

PexoMeHayeMplll CIIOCOO BBOIA JIOAOYKHM B TPYOKY IIpMBeAcH Ha pUCYHKe A.l. Kaxnyio J10mg04Ky
WCTOJIB3YIOT TOJBKO TPHU pa3a, MOCe 4ero OHa JOJIKHA OBIThH IpOKajleHa WM 3aMEHEeHa.

3.4 YcTtpolcTBa A NPONYCKAHMS Ta30B

ITocne BBIXOMA M3 TPYOKH Ta3bl MPOXOOT 4epe3 cocyn (pUCYHOK A.2), comepxammuid (1000 T (1’0) cM®

TUCTUWIMPOBAHHON WU ACMUHEPAIM30BAHHOM BOJBI. JIOMMyCKAaETCd MCIIOAB30BATH JBa IPOMBIBOYHBIX
cocyna, comepXallux NMpUOIM3ATEIBHO 110 450 ¢M° TUCTUIUTMPOBAHHON WM JEMUHEPATU30BAHHON BOIHI.

3HayeHnre pH BoaB DOIKHO OBITH 5—7, yacabHas MPOBOIUMOCTE — He 6oiee 1,0 MKCM/MM.

s obecriedeHUs1 TYPOYJIEHTHOTO ABMKCHUS BOABI M JIy4IEW aOCOpOIMU Tra30B CropaHus B COCVI
(MM B TIEPBBIA COCVYI, €CIA MCIOMB3YIOT ABa COCYAa) MOMEIIAIOT MATHUTHYIO MEIAJIKY.

YpoBeHb XMIKOCTHA Had KOHIIOM TPYOKM B KaXXKIOM cocyiae gokeH ObrTh 100—120 M.

3.5 CucTrema nojaayd BO3ayxa

Il obecriedeHUsT TOPEHUS HCIIOAB3VIOT BO3AYX, PacxXxod KOTOPOro B TPYOKE HOKEH OBITh 15—
30 1M’ /4 B 3aBUCMIMOCTH OT BHYTPEHHETO AMAMETPA TPYOKU, 94TO 06ECIIEYMBAET CKOPOCTh MTOTOKA BO3AyXa
okoio 20 cM’/(MM?-9).

COOTBETCTBYIOILMIA PACXOJ, BO3AYXa p, IM>/d, OTIPEAEIIIOT MO GopMyJie

o = 0,0155D *, (1)

rae [) — BHYTpEHHUM TUaAMETP TPYOKU, MM.

JITST pETrYINPOBKM PaCXoOaa BO3AyXa UCTOMB3VIOT UTONBYATHIA BEHTWIbh. JUTSS KOHTPOSI CTAOMIBHOCTH
pacxoia BO3ayxa UCHOJIB3VIOT poTaMeTp. s obecriedeHU IOJaYy BO3/AyXa BBICOKOM YACTOTHI UCITOJIB3YIOT,
HarpuMep, CKaThli UICKYCCTBEHHBIM BO3AVX B OQNIOHAX.

Bo3MOXHBI TpH criocoba.

Conoco6 1

M cnomp3y10T UICKYCCTBEHHBIM BO3AVX (CKATHIA BO34VX, IMTOCTABASIEMBIN B OaIoHax). Bo3nyx mogaror
B Ha4ajJe TPYOKHU CropaHust (pUCYHOK A.3).

Cnoco6o 2

M conp3yIoT ¢XaThlii BO34YyX, ITOMYYCHHBIA B JJadopaTtopuu. Bo3nyx GUABTPYIOT ¥ MOJAIOT B HAYaJE
TPYOKH cropaHusi (pUCyHOK A.4).

Cnocodo 3

N cmomb3yIoT BO3AYX, HAXOOSIIIMMUCI B TIOMCIICHWM JIA0OOPATOPHHU, IIOCHE €ro COOTBETCTBYIOLLECH
duvnbTparmu. B 3TOM ciydae cMECh BO34yXa M ITa30B CTOpaHUS IMPOKAYMBAIOT HACOCOM (PHUCYHOK A.5).

IlpumMeduanue— Ilpu nppMeHeHHH CITOCO00B 1—3 ommepaTop AOIKEH MPUHATH COOTBETCTBYIOIIME MEPHI
0€30IMaCHOCTHA, MMETDH 3alllUTHYIO OAECXKY, TaK KaK ITPH MCIILITAHUU JIETKOBOCILIAMECHSIOIIMXCS MaTepHAIOB MOXET
BO3HUKHYTh OOpaTHBIN IIOTOK Ia30B.

3.6 N3MepuTeabnbic NpHOOPHI
AHAJINTUYECKHUE BECH C TIOIPEITHOCTHIO U3MepeHUs He 6onee 0,1 mr.

pH-MeTp ¢ 3JeKTpOIOM C MOTPEITHOCTRIO U3MepeHus He Oosiee 10,02 emmHMII.

VCTpOoICTBO TSl U3MEPEHUS VIESIBHOM MPOBOIMMOCTH B quamnaszone 10~2—10%2 MkCM/MM C COOTBET-
CTBVIOLIUM SJICKTPOLOM.

CekyHaoMep.
4 KonaunmuoHupoBaHMe 00pa3noB

OOpa311bl BRLICPXKUBAIOT He MeHee 16 4 mpu temmepartype (23+2) °C U1 OTHOCUTEIIBHOM BIAKHOCTHU
(50+5) %.
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5 TloaroroBka o0Opa3mnoB

O0pa3npl Matepyaiaa IS UCHBITAHUS AODKHBI MMeTh oO1myro Maccy (1000+5) mr. O6pasusl mis

WCTIBITAHUS OTOMPAIOT OT O0pa3I1loB MaTepyuaiia, IIpeaHa3Ha4eHHOTO T UccaenoBanvii. OHM JOMXKHBI OBITH
pa3pe3aHbl Ha HEOOIBIINE KYCOYKMU.

6 IIpoBenenue MCHBLITAHUA

O6pa3iibl, B3BEIIEHHBIE C TIOTPELTHOCTHIO 0 | Mr, TOMEINAIOT B JIOJOUYKY [UISl CKUTAHWSI, PABHOMEPHO
pacripenensisi ¥X 1o JTHY JOIOYKH.
Pacxoz BO3Iyxa YCTAaHABIMBAIOT C TIOMOIIBIO UTONIBYATOrO BeHTWs Ha ypoBHe 0,0155D% nm°/a £10 %

A TOICPKUBAIOT TIOCTOSSHHBIM B TEYCHHUE BCETO UCTILITAHUS.

TeMnepaTypy U3MepsSIOT ¢ TIOMOIIBIO TepMOIaphl, UMEIOLIEH aHTUKOPPO3MOHHYIO 3allIMTY M PaCIIo-
JIOXXECHHOM BHYTPU TPYOKHU B CEpECIUHE TICYM.

Jlongo4uky ¢ o0OpasaMu OBICTPO BBOJST B pad0O4YyI0 30HY TPYOKU U BKITIOYAIOT CEKYHIoOMep. Jlomouky
VCTAaHABJIMBAIOT TAKUM OOpa3oM, YTOOBI PAacCTOSIHUE MEXOY HEHM W BBIXOJHBIM KOHIIOM pPadodYed 30HBI
HarpeBa ObpIIO He MeHee 300 MM; TeMIiepaTypa B MECTe pacIoJIOKECHU JIOJOYKM IOIKHA OBITH HE MEHEe
935 °C. TeMmrniepaTypa B MecTe, VIaJIeHHOM OT JJoaouku Ha 300 MM B HamipaBJIEHUHM ITOTOKA BO3AyXa, JOIKHA
ObITE He MeHee 900 °C.

['opeHue B reuyr Mpy NMOCTOSSHHOM TTOa4Ye BO3AYyXa JOIKHO IMPoaorKkaTrbes 30 MUH.

BemnyvHy pH M yaeasHYIO IPOBOAMMOCTE OIIPEACTSIIOT B KOHIIEC UCITBITAHMS.

Ilocne ucnipITaHUs, HO IIepes opeacIcHUeM 3HadeHUS pH M yaeabHOM ITPOBOAUMOCTHU COACPKUMOE
MPOMBIBOYHOTO cocyaa nosoasat 1o 1000 cM’. EcayM MCTIOnb3yloT ABa TIPOMBIBOYHBIX COCYAA, CONCPXKAMOE
9THX COCYIOB CMEIIMBAIOT ¥ aAoBoasat 10 1000 cm>.

IlpuMedanue—Illocae yiareHUs JOAOYKHM JIsI CrOpPAaHUS TPYOKY OUMIIIAIOT IO BCEU IMHE KAJTbITMHH-
poBaHueM mpu 950 °C.

7 Onpenenenne 3navenud pH m yaebHOH MPOBOAUMOCTH

7.1 KammOposanue pH-meTpa

Kammdposanue pH-MeTpa mpoOBOOAT B COOTBETCTBUM C MHCTPYKIIMEN TIO SKCIUTYATAIlMA IIPHOOpa.

7.2 Omnpeneaenue 3Hayenvsd pH u yaeanHOM NMpOBOAHMOCTH PacTBOpa

3HaueHe pH pacTBOpa ompeacnasioT IMpM KOMHATHOM TeMmeparype. 3HadeHue pH momygaror ¢
WCTIONBb30BAHUEM ABTOMATHUYCCKOM CHUCTEMBI TEeMIIEpAaTYpHOM KOMIICHCAIIMM, KOTOpasi, KaK IIPaBHIIO,
SIBJISIETCS 4aCThIO IIPHUOOPAa.

UsMepeHre yaeabHOM MPOBOJIUMOCTH MPOBOAIT B COOTBETCTBUM C MHCTPYKIIMEN TIO SKCIUTyaTalluy
IproOopa.

8 OOpaboTka pe3yabTaToB

8.1 OcHoBHOH MEeTOA

8.1.1 CpenHee 3HadeHHUEC

[IpoBomgar Tpu ucIBITaHUs. ONpeacnasioT cpeaHee apudPMeTHIECKOE 3HAaYCHUE, CTAaHIAPTHOE OTKIIO-
HeHHe U KOo3ddunmeHT Bapmaivu.

Ecim xosdduimment Bapmammmy 6onee 5 %, NpoOBOAAT AOMOMHUTENBRHO TPHM WCHBITAHWUS W CHOBA
OMIpeAcIISIIOT CpeaHee 3HaUYeHWe, CTAaHIApTHOE OTKJIIOHEHMWE M KOo3ddUIIMEeHT Bapualiiv, UCIOJIb3ys IIECTh
pPE3yAbTATOB UCIIBITAHUM.

8.1.2 MaccoBBEe 3HAaYEHUHA

Ucnonws3ysa cpeaHme 3HaYeHUs, onpeaesiceHHble o 3.1.1, MoXxHO mnipoBecTH O1leHKY pH M yaenpHOM
MIPOBOAMMOCTH Ta30B, BBIIEISIEMBIX ITPH TOPEHUM B MPUBEACHHBIX VCIOBMSIX HCITBITAHNUS, KOMOWHAIIUU
MaTEPUAJIOB, BXOIAIINX B KOHCTPYKIIMIO KaOes.

8.1.2.1 3nauenue pH

Omnpenensor Maccy W, KaXnoro i-ro HeMETaJITMYECKOro MaTepHraia KOHCTPYKIIAM Ka0ens Ha €IMHUILLY
ero JUTUHBHI.
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MaccoBoe 3HadeHue pH’ onpenenssior mo popMyie

zi-W 2
pH’ = Ig : )
L (w
ST

e x — 3HayeHue pH 1151 KaXmoro i-ro HeMETAJUIMYECKOro MaTepHralia.

8.1.2.2 Ydeavnas npoeodumocmeo

Onpenensaior Maccy W, Kaxaoro i-ro HEMETAJUIMYECKOIO MarepHalia KOHCTPYKIIMM Kabensd Ha
COIVUHMILY €r0o JJIAHBHI.

MaccoBoe 3HaueHue yaeJbHOM mpoBoauMocT C 7 onpenensioT o dpopmyre

$iC- W, (3)
i W,

3.2 YmnpomeHHbIH MeETOM

JIna Kaxmaoro HEMETAIMYECKOIrO 3JIEMEHTa KaOeisd, MOMIeXKaIUeTOo MCHBITAHUIO, MPOBOIAST IBa
WCTIBITAHUS.

Pe3yabTaThl MCHOBITAHUS CYMTAIOT VAOBICTBOPUTEIABHBIMM, €CIM 3HaycHUe pH Kaxmoro odOpasiia
3JIEMEHTA KaOelnss HE MEHee PEKOMCHAVEMOIrO 3HA4Y4CHWS, M 3HAYCHUE VICIABHOM IIPOBOIUMOCTH HE
MPEBBIIIACT PEKOMEHAYEMOIO 3HA4YCHMUSI.

Ecniu omuH o00paselr He OTBEYAET 3TUM TPEOOBAHUSIM, MCIIBITAHUE ITOBTOPSIIOT HA ABYX APYIHUX
o0Opa31lax 3TOro Xe 3JIeMeHTa Kadeasa. Oba pe3yabTaTa IMMOBTOPHBIX MCIBITAHUNA JODKHBI COOTBETCTBOBATD
PEKOMEHAVEMBIM TIPEACIBHBIM 3HAYCHUSIM.

9 Pexomenayembie 3HAYCHHA

IlpuMedaHnue— TpeboBaHHSI K KOHKPETHOMY KOMIIAYHAY HMJIA DJICMEHTY KOHCTPYKIIHH ITPOBOAA WJIH
KAa0eJI TO/DKHEI OBITE VKa3aHbBI B HOPMATHBHOM JOKYMEHTAIIMM HAa KOHKPETHBIA TIPOBOJ MU Kabeab. I1pu oTCYTCTBHU
TAKOro TpeOOBAHMS 3HAUCHUS, IMIPUBCACHHBIC HIKE, IPUHUMAIOT 32 MUHUMAIBHO JIOITYCTUMBIN YPOBEHL TPECOOBAHUIA.

9.1 OcHoBHOM MeTON
3Maccome 3HayeHue pH, onpeneneHHoe o 8.1.2.1, nockHO OBITE He MeHee 4,3 ITpu 00beMe pacTBOpa

1 om°.

MaccoBoe 3HaYeHHe VACJIBbHOM IIPOBOAMMOCTHM, OoIpeaciacHHoe Mo 8.1.2.2, He JOKHO OBITH OoJice
10 MKCM/MM.

9.2 Ynpomennblii METOJ

3Hauenue pH, onpeneneHHoe 1o 8.2, TOMKHO OBITH He MeHee 4,3 mpH o0beMe pacTBopa 1 mM>.

3HadyeHME VACAbHON IMIPOBOAUMOCTH, OIIPEACICHHOE 110 8.2, He JOLKHO OHITh 60omee 10 MKCM/MM.

Il PUMCYAHHC — Ecad 3HadeHUE pH COOTBCTCTBYCT PCKOMCHAYCMOMY, HO HCT YBCPCHHOCTH B TOCTOBCPHOC-
™A IIOJIYYCHHOIO OJHHMM H3 ABVX MCTOAOB 3HAYCHMSA YI[GJIBHOfI IMPpOBOAMMOCTH, IIPCBBIIIAIOIICTO PCKOMCHAYCMOC,
JAUHTCPCCOBAHHBIC CTOPOHBI MOI'VT IIPHHATH PCHICHUC O IIPUMCHCHHWHN JIBTCPHATUBHBIX MCTONOB UCITBITAHMWS.
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TMPUJTOXEHWUE A
(00s13aTeIbHOE )

UcneiTaTeabHoe 000py10BaAHHE

il ”i_-
A

8 10

-

I — cTepXHeBBIe MATHUTHL, 2 — CTeKJSITHHASI TPYOKa; 3 — IUTaTUHOBAA IMPOBOMOKA, 4 — TepMoIlapa; 5 — MCKYCCTBEHHBIN WJIIN CXa-
ThI! BO3AYX, OTOUIBTPOBAHHBIM M OCYIIICHHBIN;, 6 — CTAaHAAPTHOE TIPUTEPTOE COSTUHEHHE, pa3Mep KOTOPOTO COOTBETCTBYET JAaMeET-
Py TpYOKHM W3 KBapIIeBOTO CTEKIa;, 7 — o0pasel]; & — Joa04uKa;, 9 — TpyOKa W3 KBapIieBOro crexkma; /0 — rneun

PucyHOK A.1 — YCTpolCTBO I BBOMA JOIOYKH ¢ 00pa3IloM B TPYOKY

100-120

Mewanka

PucyHoK A.2 — TIpuMep IIPOMBIBOYHOIO COCY/Ia
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I — ®alyIoH ¢ UCKYCCTBEHHBIM BO3AYXOM; 2 — PEAYKTOD; 3 — POTAMETp; 4 — WUIOAbYaATHIil BEeHTW/Ib, 5 — TepMOIIapa;
6 — VCTPOMCTBO JUISL BBOJIA JTOMOUKA ¢ 00pa3lioM; 7 — TpyOKa M3 KBapIleBOro CTeKna, & — reub;, 9 — JonoukKa ¢ 00pasIioM;
10 — MarauTHasA Memaaka;, I/ — crepXeHb MATHUTHOM MeInajky;, 12 — MMPOMBIBOYHBIC COCYBI

PucyHok A.3 — O0opyzioBaHHe AJIsT MCIIBITAHUS TI0 CIOco0y 1 ¢ MCIoIb30BaHMEM MCKYCCTBEHHOTO BO3JyXa
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I — cxaTeiil BO3nyX;, 2 — PeAyKTop; 3 — BO3AYIIHBIN QUIBTP (AKTUBHPOBAHHBINA Yroab); 4 — OCYIIATEAb BO3AyXa (CeTAKareab);
5 — porameTp; 6 — UTOIBYATHIA BEHTHUAL, 7 — TepMOTIIapa; § — YCTPOWCTBO I BBOAA JJOMOYKH ¢ 00pa3mnoM; 9 — TpyOKa W3 KBap-
neBoro crexkna; 10 — meun; 11 — pomouka ¢ obOpasnoM; 12 — MarHWUTHast MeInajka; I3 — CTepXeHb MATHUTHOM MEIITAJIKH;

14 — TIPOMBIBOYHBIE COCYIBI

PucyHoK A.4 — OGopyaoBaHHE ISI UCTIBITAHUS TI0 CIIOCO0Y 2 ¢ MCIMOAb30BAHUEM CXKAaTOrO BO3/IyXa
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I — BO3IYX OKpYXKAIOLICH Cpeapl; 2 — BO3AVIIHBIN (PUABTD (AKTUBAPOBAHHBINA YIrOab);, 3 — OCYIIUTEIb BO3AYXa (CEIMKAreIb);
4 — poTaMeTp; 5 — UTrOABYaTHIA BEHTHIb, 6 — TepMOIapa; 7 — YCTPOMCTBO IJIsSk BBOAA JIOJAOUKHA ¢ OOpa3noM; & — TpyOKa U3
KBapIeBOro crekia; 9 — meub; /0 — nomouka ¢ obpasnoM; // — MarHuTHas Memianka, /2 — crepXeHb MAarHUTHOM MeNIajiKy;

13 — TIpOMEBIBOUYHBIE COCVABI;, /4 — BCACHIBAIOIIMIT HACOC

PucyHok A.5 — Ob6opyaoBaHHe JISI UCIILITAHUS IO CIIOCO0Y 3 ¢ UCIIOIb30BaHUEM BO3yXa, IPOKAYUBAEMOI'0 BCACHI-
BAIOIIIMM HACOCOM
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