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TOCT P M3K 60754-2—99

TOCYIAPCTBEHHBIA CTAHJAPT POCCHUMCKOMN ®EAEPAIIUMU

Hcnbranns MATEpHAJIOB KOHCTPYKUMH Kaleeil pH ropendn

OIIPEJIEJTEHME CTEITEHHN KUCIOTHOCTH BBIJIEIAEMBIX TA30B U3MEPEHUEM pH
H YAEJIbHOM ITPOBOAUMOCTHA

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

Jlara sBenenna 2000—07—01
1 O0mue mojoxeHds

1.1 ObaacTs mpuMeHeHHs

Hacrosmuii craHmapT ycTaHARITABAeT METOL, OTIPEACIICHHS CTETICHH KMCJIOTHOCTH Ta30B, BHIICISIEMBIX
TIPM TOPEHWY KOMIIayHAOB, OTOOPAHHBIX OT 3JIEMEHTOB KOHCTPYKLIHH SJIEKTPHYSCKUX WA ONTHYIECKHX
Kabenei.

IMpumMevyanusda

1 B HOpMaTHBHOI JOKyMEHTAITMH HA KOHKPETHHIH KaGelb O/DKHO GHITh YKa3aHO, KAKHE SJIEMEHTH KOHCTPYK-
1K KaGesIs UCTIRITRIBAIOT M KaKO# MeTo/ pacueTa W3 MPUBEACHHRIX B pasfieiie 8§ UCMOMB3YIOT B CIIOPHBIX CITyYasix.

2 B HacTOAIIEM CTAHAAPTE TEPMUH «IJIEKTPHIECKHI KaOelb» pacIpOCTPAHAETCS HAa BCe KAGEBHEIE H3MCIUSA C
HM30IMPOBAHHEIME METALTMYECKUMHU TOKOTIPOBOSIIIAME XWJIaMH, TIpeAHAa3HAYeHHBIE A Tiepefladd SIEKTPUYECKOM
SHEPTUY WM CUTHAJIOB,

2 Meroa uCIbITAHAS

OmnpezeeHHOE KOMNIECTBO UCTIBITYEMOTO MaTepyaia CKHUraioT B Tpy04aToi neun. BoiiensieMble rassl
Cco0MPpaloT, MPOIMyCKas MX 4epe3 COCYIBl ¢ TUCTWUTMPOBAHHON WIH TEMUHEPATIA30BAHHOM BOIOIM.

KucnoTHOCTS OTIpeesiaioT 1o 3HadeHIo pH momydeHHOro pacTBOpa; TaKke U3MEPSIOT €TO YIEHBHYIO
TIPOBOAMMOCTb.

3 HcnoniTaTelbHOE 000pyAOBaHHE

IMpyHIMIHATBHEIE CXEMBI MCIIBITATEIBHOIO 000pyIOBaHMs TIPUBEACHBI Ha pUCYHKax A.1—A.5 mipu-
JOKeHHS A.

Bce 3/1eMEHTHI MCTIBITATETBHOTO 000PYIOBAHUS JOJIKHBI OBITh repMeTHIHBIMA, CoeaMHEHU MEXIY
TPYOKOI ¥ TIEpBBIM IIPOMBIBOYHEIM COCYAOM, MEXIY TTIEPBHIM M BTOPHIM IIPOMBIBOYHBIME COCYIaMH TOJIKHEI
OBITh BO3MOXHO KOPOTKMMH.

3.1 Tpybuaras me4n

PaGouast mmHa HarpeBaTeIbHOM 30HHBI MeYM JOKHA OHITH S00—600 MM, a ee BHyTpeHHUI qTUaMeTp
— 40—60 MM. ITeys HOMKHA MMETh PETYIMPYEMYIO JIEKTPHYECKYIO HAIPEBATENBHYIO CHCTEMY.

3.2 Tpyoka

BHyTpH Tiedu yCTaHOBJIEHA OTHEYTIOpHas TPYOKa, M3rOTOBJIEHHAas: M3 KBaplla, CTOMKOTO K BO3IEHMCT-
BHIO KOPPO3HOHHOAKTUBHEIX Ta30B. TPYOKY pacloiaraioT IpHOIU3UTEIFHO KOHIIEHTPHIHO OTHOCUTEIBHO
Tcun.

BHyTpeHHMIT OMaMeTp KBapleBOil TPYOKHM n0DKeH ObTh 32—45 MM. IlepBoHaYanbHBEIA 3a30p B
COCAMHEHMSX JOMYCKAETCs TONBKO I KOMIIEHCAITUY TETJIOBOTO PACIIAPEHYSI.

H3nanne opmmansnoe
*
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C KaX/0if CTOPOHBI KOHIIH TPYOKH BBICTYIIAIOT Ha JIMHY L:

- co cTtopoHH Bxozaa: 60 < L < 200 mwm;

- ¢o cTopoHH! BeIxoma: 60 < L < 100 MM.

3.3 Jlomouxwm s CKATAHHS

PexoMmeHnyercs: mpuMeHeHUe Jonodek u3 docdopa, miaBreHHOro KBaplia MM TaTbKOBOTO KAMHS
pasMepamu;

- mmHa 45—100 mMM;

- mmpuHa 12—30 MM;

- TmyouHa 5—10 MM.

PexoMenzmyemblit crioco6 BBOJA JIONOYKH B TPYOKY MpHBeIeH Ha pHucyHKe A.l. Kaxmyoo JI0oqo4Ky
WCIIONB3YIOT TONBKO TP Pa3a, TMOCHe Yero OHA JOJDKHA OHITH MPOKAIeHA WX 3aMEHEHA.

3.4 YcrpoiicTBa A MPOMYCKAHMS razoB

Ilocne BBIXOA M3 TPYOKM ra3pl MIPOXOAST 4epe3 cocyn (PUCYHOK A.2), comepxatmmii (1000 i?o) o3

TUCTWIIMPOBAHHON WM IeMWHEPaTn30BaHHON Bombl. JIOTYCKAeTCA HMCIIONB30BaTh [BA IIPOMBIBOUHBIX
COCYZa, COIEPXAallyX NPHOIM3NUTEIbHO 1o 450 ¢M? MHMCTHLUIMPOBAHHOM WM AeMHHEPATM30BAHHON BOIHL.

3HaueHwe pH BOIBI JODKHO GHITH 5—7, yoenbHas IPOBOAMMOCTE — He Gonee 1,0 MKCM/MM.,

s obecrieueHrs TypOyJIEHTHOTO ABMKEHMS BOIBI M JIydinelf abCcopOIMM ra30B CTOPAHMSA B COCYI
(WM B TIEpBBIA COCY[, €CM MCIIONB3YIOT IBa COCYAA) TIOMEINA0T MATHWTHYIO MEIIaKy.

YpoBeHb KUIKOCTH HaJ KOHIIOM TPYOKM B KaXIOM COCYAE AOKeH OhITh 100—120 MM.

3.5 CucremMa moga4d BO3AyXa

s obecrieueHUsT TOPEHMA HCIONB3YIOT BO3IYX, PAcxXoi KOTOpOro B TPYyOKe AOLKeH GHITh 15—
30 mM3/4 B 33BHCHMOCTH OT BHYTPEHHEIO JUAMETpa TPYyOKH, YTO 06ECTIedNBAECT CKOPOCTh NIOTOKA BO3LyXa
oKoJo 20 cM3/(MM%4).

COOTBETCTBYIOLIMIT PACXOZ BO3LyXa p, IM>/4, OIPEACISIOT 1o (hopMyIie

p=0,0155D°2, (1)

e D — BHyTpeHHMIT AuaMeTp TpyOKM, MM.

JUisi peryIMpOBKY pacXona BO3LyXa MCIIONb3YIOT HTONBYATHIA BEHTHIb. JIIsi KOHTPOJIsE CTaOMIBHOCTH
pacxoma BO3myxa MCTIONB3YIOT poTaMeTp. s obecneueHrs MOIaYH BO3ayXa BHICOKOM YMCTOTH MCIIONB3YIOT,
HanpuMep, CKaThIi MICKYCCTBEHHBIN BO3MyX B OaJITOHAX.

Bo3MoOXHEI Tpu criocoba.

Cnoco6 1

Hcnomp3yIoT HCKYCCTBEHHBIA BO3AyX (CXKATHI BO3/IYX, TOCTABISCMEIA B OaitoHax). Bosmyx momaiot
B Havajie TpyOKM CropaHmsi (pUCYHOK A.3).

Cnoco6 2

Hcnonb3yloT cXaThlii BO3MyX, MOJMYYCHHBINA B JabopaTopud. Boznyx GuIbIpyIOT ¥ MOAAIOT B HAaYalle
TPYOKM cropaHus (pUCYHOK A.4).

Cnoco6 3

Hcnons3yioT BO3ayx, HaXOAMIIMICS B TIOMEIICHWH JaGOpaTOpHM, TIOCHE €ro COOTBETCTBYIOIIECH
bunbTpanym. B 3TOM cllygae cMeCh BO3Iyxa M Ta30B CropaHds MPOKAYMBAIOT HACOCOM (PHCYHOK A.5).

IIpuMedanue— Ilpu npuMeHEeHHHA cIOCO00B 1—3 omepaTop AOKEH MPUHATH COOTBETCTBYIOIIME MEPHI
6e30ITaCHOCTH, HMETh 3AIIMTHYIO ONEXY, TAK KaK NMPH HCIHTAHWH JIeTKOBOCIUIAMEHSIIONMXCS MATEPHATIOB MOXET
BO3HUKHYTb OGPaTHEIi TIOTOK ra30B.

3.6 NsmepuTeasune npuGops

AHaJIMTHYECKHE BECH C TIOTPEITHOCTRIO H3MepeHns He 6ojiee +0,1 mr.

pH-MeTp ¢ 3JIeKTpOIOM C TIOrpeInHOCTHIO H3MepeHus He Gonee +0,02 emquHu.

VCTpo#CTBO [Isi M3MEPEHHs YACTBHOM MPOBOTMMOCTH B auanazoHe 10~2—10? MKCM/MM ¢ COOTBET-
CTBYIOLIUM 3JIEKTPOIOM.

CexkyHaoMep.

4 KonaumdoHHpoBaHHE 00pa3noB
O6pasiibl BEIIEPXHBAIOT He MeHee 16 9 mpu Temmeparype (23+2) °C ¥ OTHOCHTEIBHOM BIAXHOCTH

(50+5) %.
2
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5 IoaroToBka ob6pa3noB

OO6pasup!l MaTepHana Il MCHBITAHUA AOLKHBI MMeTh obmyio Maccy (1000+5) mr. O6Gpasumbl mis
WCTIBITAHWsA OTOHPAIOT OT 00Pa3IoB MaTepralia, IPEAHA3HAYCHHOTO A1 MCClieoBaHmiA. OHM TOJIKHBI GBITH
pa3pe3aHbl Ha HeOONBITNE KYCOYKH.

6 TlpoBenenne HCMBLITAHHA

OO6pasiibl, B3BEUICHHBIE C IOTPEITHOCTHIO 0 1 MT, IOMEINAIOT B JIOAOYKY I CKUTaHUs, PABHOMEPHO
pacnpeaesas ux 1o JHY JIOHOYKH.

PacxoJ BO3/lyxa YCTaHABJIHBAIOT C TOMOIIBIO HIOJbYATOTO BEHTHIS Ha ypoBHe 0,0155D% mv3/a +10 %
¥ TIONIEPKMBAIOT TIOCTOSHHBIM B TEYEHHE BCEr0 MCTIHITAHMSA.

TeMmnepaTypy U3MEpSIOT ¢ TIOMOLIBIO TEPMOMAphl, IMEIOLICH AaHTHKOPPO3HOHHYIO 3aIMTY M PaCcIio-
JIOXCHHOM BHYTPH TPYOKH B CepeauHe TIeuH.

Jlonouky ¢ obpasmaMu OBICTPO BBOIAT B padOUYyI0 30HY TPYOKM M BKIIOUYAIOT CEKyHAoMep. JIoOmouKy
YCTaHABIMBAIOT TAaKUM OOpa3oM, YTOGH PAcCTOSIHME MEXKIy Heil M BBIXOOHBIM KOHIIOM paGodeil 30HBI
HarpeBa OwrUIO He MeHee 300 MM; TeMIiepaTypa B MeCTe pacloOoXeHHs JIOMOYKH JOJLKHA OHITH He MEHEe
935 °C. TemmepaTypa B MeCTe, YIAIEHHOM OT JoAouKHu Ha 300 MM B HamipaBJIeHHH TIOTOKA BO34yXa, JOKHA
ouTh He MeHee 900 °C.

T'opeHue B Tiedr TIPH MOCTOSTHHO# MOAaYe BO3AyXa AOJKHO MPOAOIKaThes 30 MuH.

Bemrauiy pH v yiensHy0 MpoBOIUMOCTD ONPEACISIOT B KOHIIE MCIIBITAHMS.

INocne UCIBITaHMsI, HO TIEPE ompeaeiicHieM 3HayeHnsa pH 1 yaeapHoM IPOBOAMMOCTH COAECPXKIMOE
TIPOMBIBOYHOTO cocy/a JoBoasaT o 1000 cm>. Eci Mcmonb3yioT 1Ba MPOMBIBOYHBIX COCYA, CONEPKIMOE
STHX COCYZOB CMEIIMBAIOT ¥ TOBOAIT 10 1000 cM>.

IIpuMeyuanue— Ilocae ynaneHus JOMOYKH JJIsi CTOpAaHUs TPYOKY OUHIIAIOT MO BCEH JTUHE KAJIBIIHHH-
posanuem mpu 950 °C.

7 Omnpeaenenne 3ua9enns pH u yaenabHolM IPOBOAMOCTH

7.1 KamaGposanme pH-meTpa

Kamm6poBanue pH-MeTpa MpoBOIAT B COOTBETCTBHH ¢ MHCTPYKIMEH MO 3KCIUTyaTallud pruodopa.

7.2 Onpenenenue 3navendss pH 1 yaeanHo#H MPoBOIUMOCTH PacTBOpa

3navenne pH pacTBopa ONpemeNsIOT NPHM KOMHATHOM TeMmeparype. 3HauyeHue pH monmydaior ¢
WCTIONB30BAHNEM aBTOMATHYCCKON CHUCTEMBI TEMITEPAaTypHOI KOMIECHCAIMM, KOTOpasi, KaKk TpaBWio,
SIBJISIETCS 9aCThIO MpHbopa.

HsMmepeHre ymenbHoil IPOBOIUMOCTH TIPOBOIAT B COOTBETCTBHH C MHCTPYKIIMEH MO SKCIUTyaTalluu
mpHubopa.

8 OoOpaboTka pe3ynrbTaToB

8.1 OcHoBHO#f MeTOA

8.1.1 CpengHee 3HadYeHHUE

IIpoBomar Tpu McnpiTanusa. ONPeaensioT cpeaHee aprudMeTHIeCKoe 3HaYeHIME, CTAHIApTHOE OTKIO-
HeHue U KoadduumeHT Bapuaiiiu.,

Ecmu kosddunmeHnT Bapuanmm Gonlee 5 %, TPOBOAAT JOTONHUTENBHO TPY MCIBITAHHS M CHOBa
OTIPEIE/IIOT CpeaHee 3HaYEHNE, CTAHIAPTHOE OTKIOHEHHE B KO3GhdHMIIMEHT BapHallii, UCIIONb3Ys IIECTh
DPe3YJIbTaTOB MCIIBITAHMIA,

8.1.2 MaccoBre 3HAYECHHUSA

WUcnonn3ya cpemuiie 3HaYeHUdA, omnpeaencHHbe mo 8.1.1, MoXHO mpoBecTH O1leHKY pH m yaembHoi
TIPOBOAMMOCTH Ta30B, BHIICNSIEMBIX TIPH TOPEHHM B TIPMBEICHHBIX YCJIOBWSX WCIBITAHWS, KOMOWMHAIIU
MaTepHAJIOB, BXOMAINMX B KOHCTPYKITHIO KaGes.

8.1.2.1 3nauenue pH
ero MOHI;I{]:IIGJIHIOT Maccy W, Kaxioro i-ro HeMeTaJUIM4eCKOro MaTeprasia KOHCTPYKIIMY KaGellst Ha e[UHHUIY

T .
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Maccosoe 3Hauenne pH’ onpenensaor o dhopMyne

i- W, 2
pH' =lg |——|, @
i %
"o

rae x — 3HadeHue pH Ui Kaknoro i-ro HeMeTAIHYECKOTo MaTepHaa.

8.1.2.2 Yoenovnas nposodumocmo

Onpeznensiior Maccy W, KaXmoro i-ro HEMETAIMYECKOTO MarepHaia KOHCTPYKIMH KaGessi Ha
SIMHMITY €r0 JUTMHBL

MaccoBoe 3HageHe yaeabHOI mpoBomguMocTi C 7 onpenelisioT o dhopMyrie

,_ZiCW, ®)

i W T

8.2 Vnpomennsii MeTOA

U KaXxaoro HeMeTAJUTMYeCKOTO 3JieMeHTa Kabelis, TOMJIeKAINeTO WCIBITAHUIO, TIPOBOAST ABA
WCTIBITAHMSI.

PesybTaThl MCTIBITAHWS CYWTAIOT YIOBJICTBOPUTENBHBIMHA, eciM 3Hadenne pH kaxnoro oGpasia
aleMeHTa KabGelst He MEHee PeKOMEHAYEMOro 3HA4eHWsi, W 3Ha4eHHE YACNBHONH TPOBOIMMOCTH HE
TIPEBHIIIAET PEKOMEHIYeMOTO 3HAUCHMS.

Ecmi omvn o6pasel] He OTBE4aeT STHMM TPeOOBAaHWSM, WCIBITAHHE TIOBTOPSIOT HAa JABYX APYIHX
obpasiax 3Toro Xe syeMeHTa Kabensi. O6a pe3ynbTaTa MOBTOPHBIX MCIIBITAHWI JIOJDKHBI COOTBETCTBOBATD
PEKOMEHIYEMBIM TIPEAeIbHBIM 3HAYCHHUSIM.

9 Pexomenayembie 3HAYEHHS

IMpuMeuanue— TpeGoBaHHS K KOHKPETHOMY KOMIAYHAY WJIA SJ€MEHTY KOHCTPYKIIHH TIPOBOAA WJTH
Ka0eJist IOJKHBI OBITh YKa3aHbl B HOPMATHBHOM TOKYMEHTAITWHA HAa KOHKPETHHIH TIPOBOJ WIH Kabenb. [Ipu oTcyTcTBUH
TaKoro TpeGoBaHMS 3HAYCHMS, IPUBEACHHEIC HIKE, IPUHUMAIOT 34 MUHUMAJIEHO TOMYCTUMEIH YPOBEHD TPEOOBaAHHIA.

9.1 OcHoBHOIf MeTON
3Maccoxzoe snaueHue pH, onpeneneHHoe 1Mo 8.1.2.1, moJDKHO GHITE He MeHee 4,3 pu 06beMe pacTBOpa

1 om°.

MaccoBoe 3HaYeHWe YIelIbHOU TMPOBOIMMOCTH, ompeaeiieHHoe mo 8.1.2.2, He AOMKHO OBITH GoJice
10 MkCM/MM.

9.2 YnpomenHbiii METOX

3nauenne pH, onpezseneHHoe 1o 8.2, HOMKHO GHITH He MeHee 4,3 npH o6BeMe pacTBopa 1 M3,

3HavyeHMe YIebHOM MPOBOIMMOCTH, OIpenesieHHoe Mo 8.2, He HOJIKHO OBITh Oonee 10 MKCM/MM.

IIpumevanue — Eciu 3HaveHre pH COOTBETCTBYET peKOMEHAYEMOMY, HO HET YBEPEHHOCTH B JIOCTOBEPHOC-
TH IOMy4eHHOTO ONHNM H3 JIByX METO/IOB 3HAYEHWS YETHbHOI NMPOBOAUMOCTH, IPEBHIIIAIONIETO PEKOMEHAYEMOeE,
3aMHTEPECOBAHHBIE CTOPOHE! MOTYT NIPUHATH PellleHHe O IPUMEHEHHH aTbTePHATHBHLIX METONOB HCIIHITAHMS.
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IMPUJIOXEHHUE A
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HcnpiTaTenbHoe obopyaoBanne
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1 — crepxHeBble MATHUTHL, 2 — CTEKJISTHHASA TPYyOKa; 3 — TIaTHHOBAs TIPOBOJIOKA; 4 — TepMoTapa; 5 — WCKYCCTBEHHBIHM WM CXa-
THIH BO3MYX, OTOMILTPOBAHHBIN 1 OCYIIEHHBIN; 6 — CTAaHIAPTHOE TIPUTEPTOE COSAMHEHTE, pa3Mep KOTOPOTO COOTBETCTBYET AraMeT-
Py TPYOKH M3 KBapIIeBOTO CTeKIa; 7 — obpasell; & — JoaouKka; 9 — TpyOKa M3 KBapIreBoro crekna; /0 — meun

PucyHOK A.1 — YCTpoiicTBO /iIs1 BBOJIA JIOIOYKH C OOPA3IoM B TPYOKY
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PucyHok A.2 — IIpuMep IPOMBIBOYHOTO COCY/ia
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1 — 6aIoH ¢ MCKYCCTBEHHBIM BO3/yXOM; 2 — PEAYKTOp; 3 — poTameTp; 4 — MTOJBYATHI BeHTWIb; 5 — TepMonapa;
6 — YCTPOMCTBO ISl BBOJA JIONOYKH C 0Opa3ioM; 7 — TpybKa M3 KBapIeBOIO CTeKIa; & — Meub; 9 — JIONOYKa ¢ 00pasmoM;
0 — MarHWTHAs Memnanka; /7 — cTepXeHh MATHUTHON Metnaiky; /2 — MPOMBIBOYHBIE COCYIB

PucyHoK A.3 — O60opy/ioBaHH€ JJIsi HCIBLITAHAS TIO CITOCO0Y 1 ¢ MCTONBb30BaHHEM MCKYCCTBEHHOTO BO3/IyXa

1 — cxaTeIit BO3NYX; 2 — PEAYKTOp; 3 — BO3MYINHEN (DIILTD (AKTUBMPOBAHHEIM YIONE); 4 — OCYIIMTENb BO3NyXa (CEMMKarelb);
5 — poTameTp; 6 — UTONBYATEIA BEHTHAL, 7 — TepMorapa; & — YCTPOMCTBO JUTs BBOZA JIOXOYKY ¢ 06pasmoM; 9 — TpyOKa W3 KBap-
LIEBOTO CTeKNa; 10 — meun; ]1 — Aomouka ¢ obpasiioM; 12 — MarHWTHAs Meanka; 13 — crepkeHb MarHUTHOM MENIaJIKH,

14 — IPOMBIBOYHEIE COCY/IB

PucyHok A.4 — O6opynoBaHue AjIs WCIIHITAHHUS TIO CITIOCO0Y 2 ¢ MCIIOIB30BAHUEM CXAaTOIo BO3/yxa
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1 — BO3IYX OKpYXAIOWIei CpejiEl; 2 — BOAYIIHEI GUIBTp (AKTUBUPOBAHHEIN YTONE); 3 — OCYIIHUTEIb BO3yxa (CeIrKarelb);

4 — poTaMeTp; S5 — WrONBYATHIA BEHTWIL, 6 — TepMomapa; 7 — YCTPOMCTBO JUIsi BBOMIA JIONOUKY ¢ 0OpasiioM; & — TpyOKa U3

KBapIIEBOro CTeKNMa; 9 — meub; 10 — momouxa ¢ obpasiioM; I/ — MarHWTHasI MeInanaKa, /2 — crepXeHb MAarHUTHOW MeTIaiKy;
13 — ipOoMEIBOUHEBIC COCYBI; 14 — BCACHIBAIOLIMIT HACOC

Pucyrok A.5 — OGopyZioBaHue /ISl UCITEITAHUS TIO CIOCO0Y 3 ¢ MCIIOIb30BAaHHEM BO3AYXa, MPOKAYWBAEMOTO BCACHI-
BalOIIMM HACOCOM
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