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61241-2-3 (1994—09), uznanue 1.0 «BnekTpoodOpyIoBaHHEe, MPUMEHSIEMOE B 30HAX, OITACHBIX IO BOCILIAME-
HEHMIO roproder nbutk. Yacte 2. Metonpl ncnbitanuit. Pasznen 3. Meron onpeneseHua MUHUMAIBHOM SHEPIrUuU
3AKUTAHUA MBUICBO3AVIIHBIX CMECEH»
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BeeneHue

Hacroaummii cTanaapT IBIA€TCA YACTHBIM CTAHAAPTOM B COCTaBE TOCYAAPCTBCHHBIX CTAHAAPTOB, pa3pa-
OOTAaHHBIX HAa OCHOBE MPUMEHEHHS TPeOOBAHUI KOMIUIEKCA MEKAVHAPOOHBIX cTaHaapToB MBOK 61241
SJIEKTPOOOOPYAOBAHUIO, MPUMEHACMOMY B 30HAX, OMACHBIX MO BOCIVIAMCHECHHIO TOPIOYEH NbIJIN, MOATOTOB-
JeHHBIX 1 NpUHATHIX TK 31 M3BK «BiaekTpoobopynoBaHue MJId B3PBIBOOIMACHBIX TA30BBIX CPEIy.

Hacrosammii ctravgapT npegHa3HadeH 19 pelleHUI BOMPOCca O BOCIUIAMEHEHHH KOHKPETHBIX TOPIOUYHX
MBUICBO3AYIIHBIX CMECEN DJIEKTPUUYECCKHUM Pa3PAIOM.

DHEPIrvH 3aKUTAaHUA MTbUTH KOHKPETHBIX BUIOB, OMPEACICHHBIC MO HACTOAIEMY CTAHIAPTY, MO3BOJIIOT
OLICHUTb OTHOCHUTEIABHYIO OMMACHOCTh BOCILUIAMEHECHUS SJIEKTPUUECKHUM WJIH SJICKTPOCTATHUYECKHUM Pa3pPIIOM
TAHHOW MBUICBO3AYIIHOU CMECH MMyTEM CPABHEHUS C SHEPTUAMU 3aXKUTaHUS NMbUIM IPYTUX BUIOB M, TAKUM
00pa3oM, pEIIUTh BOMPOC O BO3MOXHOCTH UCITOJIB30BAHUS SJICKTPOOOOPYIOBAHUS B 30HAX, I1IE MPUCYTCTBYET

TAHHAY TOprOYas MbLUIkb.
CTaHIapT HE paCOpOCTPAHICTCS HA METOABI UCITBITAHUS MTbUTU B3PBIBYATHIX U PATUOAKTUBHBIX BEILICCTB.

I IppmeHeHHe HACTOAILETO CTAHAAPTA HE OCBOOOXKIACT OT OTBETCTBECHHOCTH 34 HECOOIIOACHUE TPEOOBA -

HU 0€30IMaCHOCTH, U3JIOKEHHBIX B IPYIrUX 3aKOHOIATENIBHBIX akTax Poccuiickon Penepanunu.
Howmepa pa3nenos, MyHKTOB, TaOaAKL, pUCYHKOB COOTBETCTBYIOT puBeAeHHBIM B MOK 61241-2-3—94.
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TOCYITAPCTBEHHBINU CTAHIAPT POCCHUCKOU @®EIEPAIIUN

DJIeKTPOOOOPYA0BAHNE, NPHMEHSIEMOE B 30HAX, OMACHBIX O BOCINIAMECHECHHIO TOPI0YEH NbIJIH
YacTtp 2

METO/JBI UCITBITAHUN
Pasznean 3
MeTtoa onpeneeHuss MEHAMAJIbLHOM SHEPIiH 32KHIAHUS NbLJICBO3AYIIHbIX CMeCeH

Electrical apparatus for use in the presence of combustible dust. Part 2. Test methods. Section 3.
Method for determining minimum ignition energy of dust/air mixtures

Nara sBeaenna 2001—01—01

1 O0aacTh npuMeHeHu

Hacrosimmy ctTavgapT yCTaHABIUBACT METOI ONPEACACHUSI MUHUMAJIBbHOM SHEPTUH 3aKUTAHUS TTHLJIC-
BO3AYIIHOM CMECH DJICKTPHYECKHUM MCKPOBBIM Pa3psaoM MOCTOSHHOTO TOKA.

M 310XeHHBIN B HACTOSILEM CTAaHIAPTE METOI HE JOIMYCKACTCS MMPUMEHATD TSI UCTIBITAHUS OOILICTIPU3-
HAaHHBIX B3PBIBUYATHIX BEIISCTB, YCPHOIO MOPOXa, TMHAMUTA, MUPOPOPHBIX BEUICCTB WIH BELIECCTB U CMECEH
BEILICCTB, KOTOPBIC MPHU OMPEACTCHHBIX YCIOBHAX MOTYT BECTH €0 MOA00OHO B3PBIBUATHIM BEILISCTBAM, WIH
IPYIUX BEIIECTB, KOTOPBIC HE TPEOYIOT KUCIOPOAA I TOPECHUS.

st obecneyeHusI MUHUMAJIBHOTO PUCKA M3-3a B3PBIBUATHIX CBOMCTB BELLECTBA JOKHBI ObITh ITPOBEIC -
HbI MCITBITAHUSA HA B3PBIBAEMOCTh MAJIOr0 KOJMUYECTBA NMBUIM HA NMOBepXHOCTH TeMmrmeparypoi 400 "C wm
BBILIIE, HAXOOd1Iecda Ha 0e30MacHOM yaaJIeHuU OT onepatopa, B cootBeTcTBUU ¢ OCT P MBK 61241-2-1.

Il puyMeugaHue— Ilpy npoBeAcHNN MCIIBITAHUN JO/LKHBI ObITh IPUHATHI HCOOXOAVMBIC MEPBI 0€30ITACHOCTH
IJI OXPAaHbI 30OPOBbS IICPCOHANA, HAIIPUMEDP ITPOTHUB BO3ZHUKHOBCHMS ITOXAPAa, B3PbIBA Y/WJIN BO3ACHUCTBHUS JTIOODLIX
TOKCUYHBIX ITPOAYKTOB T'OPEHUSI.

B npunoxeHuu B HacTodg1ero cranaapra coaepxarcd peKOMEHIAIUH 110 UCITOJIb30BAHUIO 3HAYCHU M
MHUHUMAQTIBbHON SHEPTHUH 3AKUTAHHUA OT SJICKTPOCTATHYCCKHUX PA3PAIO0B.

2 HopMaTHuBHBIE CCHIJIKH

B HacTos11eM cTaHmapTe UCONMb30BAHBI CChUIKM HA CTAHIAPTHI, NepedeHb KOTOPBIX IMMPUBEIECH B TIPUJIO-
xenuu C.

3 OnpenesieHus

B HacTosieM ctaHoapTe MPUMEHSIOT CACAYIOIINUE TEPMHUHBI C COOTBETCTBYIOLIMMHA ONPEACICHUSAMM.

3.1 mpib: /lucnieprupOBaHHBIC TBEPABIC BEIISCTBA U MATEPHUAJIBI C YAaCTULIAMHU pa3MepoM MeHee 850 MKM
(mo 'OCT 12.1.044).

3.2 roproyag nuijab: 116016, BOJJOKHA WIH JICTYUYHE YACTULBI, KOTOPHIC MOTYT FOPETh WIH TACTh B BO3AYXE
1 00Pa30BBIBATH B3PBIBOOITACHBIE CMECH C BO3AYXOM IMPH aTMOCHEPHOM JABJICHUHU U HOPMATbHBIX TEMIIEPATY-
pax.

[l puyMegdyaHu 4

1 CMecu roproyeil NbUIM B BO3IYXOM BOCIUIAMEHSIOTCA TOJBKO IIPY OIPCICICHHBIX KOHIICHTPALIUIX.

2 Fop}oqaﬂ MBI CIIOCOOHA BOCIUIAMECHSTBLCH 11O BOBﬂBﬁCTBHBM BHCIITHHUX UCTOYHHUKOB BOCIITAMCHCHHUA U MO-

KET IIPOMOJIKATL TOPETH IMPU OKPVYKAIOIIECH TEMIIEPATYPE,; CAMOBOCIIIIAMEHITLCA CAMOIIPOU3BOJILHO OHA MOXKET TOJIb-
KO IIOI BO3OECHMCTBHEM TEMIIEPATYPHI, IMPEBLILIAIOIICH €€ TEMIIEPATYPy CAMOBOCIIAMCHCHMU .

N3nanme oPHIHMAIBHOE
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3.3 uckpoBoii pa3pana: OTMHOYHBIN SACKTPUICCKUN Pa3pII MEXKIY JBYMS PA3HOMMEHHO 3apssKeHHBIMM
npoBooHUKAMHU. Mckpa — HEYCTAaHOBUBIIUICA pa3psan, CO34AI0INN €AUMHUYHBIN KAHAJI HOHU3AlUU B IIPO-
CTPAHCTBE MEXIY IMPOBOIHUKAMM.

3.4 MUHMMATHBHAS SHEPIrus 3XKMTaHus (TOPIOYEH MBUICBO3AYIITHON cCMecH ). HanMeHbIIas sHeprus uc-
KPOBOTI'O pa3psaaa, ClIOCOOHAA BOCIUIAMEHUTD CAMYIO YYBCTBUTEIIBHYIO MBUICBO3AVIIHYIO CMECh C YCTOMYHUBBIM
TOPEHUEM.

3.5 BOCIVIAaMEHEHHE MbLIEBO3AYIIHOM cMecH: [Ipoliecc, mpu KOTOpOM:

- IABJICHUE, U3MEPEHHOE B 3aKPBITOM COCyae (HampuMmep, chepruuecKmii cocys BMECTUMOCTEIO 20 1M°)
MMOCJIE BOCIUIAMECHAIOILETO UCKPOBOTO pa3psaa BO3pacTeT He MeHee yeM Ha 0,2 6ap, mm

- TUIaMsl, HAOMI0OaeMOe B OTKPBITON TPYOKEe (Hampumep, TpyoKa XapTMaHa), pacrpoOCTPaHICTCa HE
MeHee yeM Ha 6 CM OT UCKPOBOTO pa3ps/a.

3.6 BpemMs 3a€PKKH BOCILIAMeHeHnsA: Bpemsa Mexny pacnbuieHHeM 00pasua MbIK U MOSBICHUEM UC-
KPOBOIO pa3pgaa.

4 YCTaHOBKA IJisl HCOBITAHHA M MOPAAOK MOATOTOBKHM K MCHBITAHUAM

4.1 DaekTpHuecKkas cxeMa HCKPooOpa3yomeid CHCTEMbI

J19a THULIMHPOBAHUA HCKPOBOI'O Pa3pana MOIYT OBITh UCITOJB30BAHBI HCKPOOOPA3YIOLIUE CUCTEMBI,
MPUBEICHHBIC B MPUWIOXKECHUU A, KOTOPBIC JOJMKHBI HMETH CJACAYIOLIMNE XapAKTCPUCTUKH:

- MHAYVKTUBHOCTD pa3psaaHom uenu — ot 1 1o 2 MI'H, KpoMe ciaydaeB OLICHKH OMMAaCHOCTH OT BO3HUKHO-
BEHMS DJICKTPOCTATUYCCKUX 3apAO0B (B 9TOM CJIy4ae HHAYKTUBHOCTD Pa3psaHOM LU He JOJDKHA MPEeBbIIIATh
25 MxI'H);

- AKTUBHOE  COINPOTHBJICHHUE PA3ZPATHON LIENMH — MOAOMPAIOT MUHUMAJIBHO BO3MOXXHBIM, HO HE 00JIee
5 Om;

- MaTEPUAJ DACKTPOIA — HEPXKABECIOLIASI CTaNb, JIATYHb, MEAb WIH BOJIbMPAM;

- guaMeTp snekrpona — (2,010,5) mMm. PekoMeHayeTCS MCTTONAB30BATh SJICKTPOABI C 3aKPYIJICHHBIMH
KOHUAMM JJI1 YMEHBIICHUS KOPOHHBIX PA3PAIO0B, KOTOPHIE MOTYT MOABJIATHCA YV SJCKTPOIAOB € 3a0CTPECHHBI-
MH KOHLAMHU U NMMPUBOIUTH K HEBEPHOM OLICHKE 3HAUCHUA SHEPrUM MCKPOBOTroO paspana. ECiam ucnoib3yoT
JCKTPOIBI C 3A0CTPEHHBIMH KOHLIAMM, TO CJACAYET MPUHATH BO BHUMAHUE U3MEHCHUE 3HAUYCHUA SHEPIUU
MCKPOBOTO Pa3psaaa, CBA3aHHOIO ¢ TUIIOM Pa3pAna;

- MEXDJIEKTPOIHBIN MPOMEXYTOK — HE MeHee 6 MM;

- KOHAEHCAaTOPhl — HU3KOUHAYKTUBHOI'O TUIIA, CTOMKHE K BBIOPOCY TOKA;

- COIIPOTHUBJICHUE U3OJSILUU MEXIY SJICKTPOLAMH — JOCTATOUYHO BBICOKOE JISI YMEHBIIICHHU S TOKA YTEU-
KW 01O BEIUYHH, HE BJAUAIOLINX HA PE3YJIbTATHL U3MEPECHUN.

[IpuyMedaHume — OObIYMHO LY MOJAYYCHUS MHUHMMAJIbHOM SHEPruM 3axuraHuvsg 1 m/IXX HaMMcHbLICE

COTIPOTUBRICHUEC MEXKIJICKTPOIHOTO TIPOMEXyTKa cocTtapimsier 1012 OMm, a miss MUHUMaNbHON SHEPTUY 3aKUTaHUS
100 Mx — 1010 Om.

4.2 Kamepa njs BocjiaMeHenus:

J1 mpoBeAeHUA UCITBITAHUN 10 OMPEASICHUIO MUHUMAIBHON SHEPIUH 3aKUTAHUS BT MOTYT OBITH
HCTOJIb30BAHBI chepuUueCcKUii cocyl BMecTUMOCThIo 20 mM® u Tpyoka XaptMana. MoryT ObITh MICMIOTB30BAHBI U
OPYIrUe COCYIbl, €CJAU OHU OTKATHOPOBAHBI B COCTABE YCTAHOBKMU T UCMIBITAHUN B COOTBETCTBHU C TPEOOBA-
HUAMH 6.2.

5 IToaroToBKa 00pasna ropoyeil NbId K HCNBITAHUAM

HUcnbiTaHua JODKHBI MPOBOAUTHCA HA 00pa3uax roproue nbuiv, XapakKTePUCTUKHU KOTOPOUN COOTBET-
CTBYIOT XapaKTepPUCTUKAM roprovei MbUIU, CYILECTBYIOLIEH B VCIOBUAX MPOU3BOACTBA. Tak KAK MUHUMAJIbHASA
SHEPTU 3 KUTAHUA YMEHBILIACTCI C YMEHbLIEHUEM pa3Mepa 4aCTHL, UCTIBITAHUS TOJKHBI MPOBOIUTHCS HA
o0pa3lax, UMEIIIMX pa3Mepbl YaCTUL, COBMAIAIOLINE WIM MEHbLINE, YeM Y CAMOI0 TOHKOTO Marepuania,
KOTOPBIN CYLIECTBYET B YCIAOBUIAX SKCIUIVATALIMU SJICKTPOOOOPYIOBAHUS.

Jng ucnbrraHuii 00pasubl JOJDKHEI OBITH MMOATOTOBACHBI OIHUM U TEM XK€ METOIOM C LIEJBIO O0eCTIeye-
HUS eJUHOO0PpA3HU pacripeaesieHHu s YacTULL IO pa3MepaM U BIIAKHOCTH.

Eciu pa3zMepbl 4acTULL MaTepHUaia HEU3BECTHBI, UCTIBITAHUSI JOJIKHBI IMPOBOIUTHLCA HA 00pa3lie TAKOTO
e COCTaBa C pa3MepoM 4acTull He 0oJiee 63 MKM.

Bcaeacreue 3aBUCMMOCTH MUHUMAJIBHOM SHEPIUU 3aXKUTAHUS MBUIEBO3AVIIHOM CMECH OT pa3Mepa ee
YacCTULL JOJDKHO OBITH IIPOBEPEHO COOTBETCTBUE Pa3MEePOB YACTHULL O0pa3La pasMepaM CaMOro TOHKOrO MaTepH -
aJIa B YCJIOBUSIX TIPOU3BOICTBA.
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6 Ilopsinox nmpoBeaeHHs] HCIBITAHUN

6.1 KpaTkoe onmucanue

['oprouyio neUIb MPU AaTMOChEPHOM JABJICHUU U TEMIIEPATYPE OKPYXKAIOLIEH Cpeabl PABHOMEPHO PACIIbI-
JIAIOT B KAMEPE JIS BOCIVIAMEHEHHUS M Yepe3 00Ppa30BABLIYVIOCH MbIJIEBO3AYIIHYIO CMECH MPOITYCKAKOT HCKPO-
BOM pa3p4, OT 3apskKeHHOr0O KOHASHCATOPA.

Bennuuny sHepruu paspsgaaa W, J1x, mOOCYUTHIBAIOT IO (POpMYyJIE

W=05C-U?, (1)
rae C — moytHas JIEKTPUIECKAd €eMKOCTh pa3psagHou uenu, @;
U — HanpspkeHUe 3apsoKeHHOTrO KOHIOeH caTopa, B.

Il puyMegdyaHu 4

1 IIpm sHeprusax HCKpoOBOTO paspdaa ¢B. 100 M/ CONpOTHBICHUE MEKIJICKTPOIHOIO IMIPOMEXKYTKA MOXET HA-
CTOJIBKO YMEHBIIUTHCA, YTO CONPOTHUBICHUEC LIENH MEPECCTAHET OBITh MPEHEOPEXKNUMO MAJBIM B CPABHEHHM C COIPO-
TUBJICHUEM MECXDJICKTPOJHOIO IPOMEXKYTKA, OCOOCHHO KOrjga Ilemb COACPXUT KATVIIKY MHAVKTUBHOCTH ITOPIIKA
1 MI'H. B Takux ciay4dasix pe3yabTUPVYIOILASI SHEPTYS UCKPOBOTO paspsga W, J1K, MOXKET ObITh MOACYNUTAHA 10 POPMYVYIIC

W =[1(t)-U(r) dt, (2)
rac [(f) — TOK MCKPOBOTIO pas3pdia B MOMCHT BPEMCHMU [, A;
U(f) — HanpsKeHNEe Ha MEXIJICKTPOIHOM IIPOMEXKYTKE B MOMEHT BPEMEHM [, B.

2 bonee nomHasg mHpOPMALMS OTHOCHUTCIIBHO MOACUYCTA SHEPTUHU MCKPOBOTO pa3psga NPOBCIACHA B IPWIOXC-
HUU A.

Heo0xonumo o0OpaTuTh BHUMAaHHE HA BO3MOXKHOCTD 3aBUCUMOCTH PE3YJIbTATOB UCIIBITAHUI OT CIICAYIO-
X (PaKTOPOB:

- AAPOINMHAMMKU NMBUICBO3AYIIHON CMECH (HAIIpUMEP, BPEMEHH 3a1SPKKHU BOCIUIAMEHEHHUS, 1aBJICHUA
PACNBbUTIIOLICTO Ia3a);

- KOHLICHTPALUHU TTLLUIH

- HANPSCKEHM A 3aps1a KOHASHCATOPA,

- HIIEKTPHUYECCKON €MKOCTHU KOHICHCATOPA;

- MTHAYKTUBHOCTH PA3PATHOM LIETIH;

- AKTUBHOTO COIPOTUBJICHUA PA3PITHON LIETIH;

- MATEPUAJIA, PAZMEPOB DJICKTPOAOB U IMPOMEKYTKA MEXKITY HUMMU.

JI1g orpaHUYeHUS pAaCcX0d0B HA UCTIBITAHUS, B KAXKIOM YCTAHOBKE I UCTIBITAHUM MCITOJIB3YIOT 2JICKT-
POIBI, U3TOTOBJICHHBIC U3 OCOOOr0 MATEPHUAJIA C ONPEACICHHBIMU pa3MepaMu U MUHUMAJIbBHBIM MEXK3JIEKT-
POITHBIM MPOMEKYTKOM. AKTUBHOE CONPOTUBJICHUE Pa3pAIHON LENH JOJDKHO OBITh BO3MOXXHO HU3KHUM 1O 4. 1.
I1pu onpeneneHUU SHEPIruU HCKPOBOTO PA3PIIA, KOTOPAS 3aBSIOMO MPUBEICT K BOCIIJIAMEHEHUIO UCTIBLITYE -
MO MBUTH, MOAOUPAIOT KOHLICHTPALHIO MbUIM U MMApaMETPHI €€ pacnibUICHUA (HalpuMep, BpeMs 3a0¢PKKH
BOCIUIAMECHEHUS U JABJCHUE PACIBUIAIOLICIO ra3a) TakK, YTOOBI CO30aTh HAUOOJIEE BOCIVIAMEHICMYIO IbIJIC-
BO3IAYIIHYIO CMeCh. 1 Ipu mopoOpaHHBIX ONTUMAJIBHBIX YCIOBUAX BOCIDIAMEHEHU A, C TTIOMOILBIO PETYIMPOBA-
HUS JICKTPUUYCCKON €MKOCTH KOHICHCATOPA U/ WIN HANPSDKEHU 3apsAaKH KOHICHCATOPa, MOCASIOBATEIBHO
YVMEHBIUIAIOT KOKIBINM Pa3 HAITOJIOBUHY SHEPTHUIO UCKPOBOTIO Pa3pdaaa 10 3HAYCHUS, HE BBISHIBAIOILETO BOCILIA-
MEHEHUA TIBUICBO3AVIIIHON CMECH B IBAALIATH CACAVIOIINX OTUH 3 IPYIUM UCTIBITAHUAX.

[IpuyMeudanue — [lpu npoBeAcHNM NCOBITAHUN C UCIHOJb30BAHUEM CHEPHUUCCKOTO COCYAAa BMECTUMOCTBIO
20 oM3 BpeMs 3amepXKKN BOCIUTAMEHCHHWS TOJDKHO OBITh 120 Mc.

MuHUMaNIbHAA SHEPrud 3aXUranvug W,.. HAXOOUTCHI MEXIY CaAMOM BBICOKON SHEPrueM MCKPOBOTO
paspdaga Wi, mpu KOTOpON HE MPOUCXOAUT BOCIUVIAMEHEHHE HU B OOHOM M3 IBAOUATH CIACAYIOLMX APYI 34
IPYIrOM IMOMNBITKAX BOCIUIAMEHUTD MBUIEBO3AYIIHYIO CMECH, U CAMOMN HU3KOUW SHEPIruer UCKPOBOTO pa3pdaaa
W,, IpyU KOTOPOH BOCINIAMEHEHHUE NMPOUCXOIUT B KAXKIOMW U3 IBAMLATH MMOCJACAOBATEIBHBIX IMTOMBITKAX.

I/Vl < Wmin < WZ* (3)
6.2 IIpoBepka yCTAHOBKHM /1JIS1 HCIILITAHMIA
[IpuroogHOCTH K padoTe YCTAHOBKHU IJIS1 UCIIBITAHUM JOJKHA ITPOBOAUTHCS HA TPEX CTaHAAPTHBIX BUAAX
MMBUTH, TTOJIVUYEHHOM U3 MOPOLIKOB, ITPeIBAPUTEIbHO BHICYILIEHHBIX ITPU aTMOC(EPHOM JaBJICHUH U TEMIIEPA-
Type 50 °C B TeueHue 24 4 1o Hayaja U3MepPeHUM.

3HAYCHHUS MUHUMAJIbHBIX SHEPIUM 3aXKUraHug W, . . MOJYYEHHBIC B PE3YJbTATE IMPOBEPKH, TOKHBI
HAXOIUTHCA B CIACAYIOLUINX MPEacaax:
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5—15 M/1X — TMKONMOAUY C CPpEIHUM JTHAMETPOM JacTull 31 MKM;

2—6 M/I>K — aHTpPaxXUHOH C CpeIHUM IUAMETPOM YacTHll 18 MKM;

2—6 M/IXK — MOMUAKPUIOHUTPWI C CPEIHUM JUAMETPOM YacTHULL 27 MKM.

ITapaMmeTpbl pacnibUIeHUS 00pa3a MbUIH, BKIIIOYAsS BpeMs 3a4¢PXKKHU BOCIUIAMEHEHUS, IJIS1 KAXIOTO
00pa3La JOJDKHBI OBITh 3aPUKCUPOBAHBL.

6.3 1IpoTokoa ncnbIranui

[IpoToKOa McTIBbITAaHU TOKEH coaepKaTh MHPOPMALINIO, TIepeuyrcaeHHYIO B 6.3.1—6.3.3. B mpoTokore
OOBIYHO HE YKA3bIBAIOT KOJIUYECTBO MBUIH, HCIIOJIB3YEMOM MPHU MPOBSACHUN UCIBITAHUM, HO BEJIMUMHA KOH-
LHEHTPALUWUH NbUTH, OT KOTOPOM 3aBUCAT TPAHULIBI JUANTA30HA MUHUMAJIBHBIX SHEPIUM 3aKUTAHU, JOIKHA
OBITh YKAa3aHa.

[IpmMe ya HU ¢ — BermumHa KOHUCHTpALMU IIbLIM B KaMepe OMpEHcasdeTCsd, KaK OTHOLICHHUE MAacChbl
Oo0pasia NblJIM K 00bEeMY BO3YyXa, NCIIOAb30BAHHOTO JJIS PACTIBIICHUS O0pa31ia IbIJIN.

6.3.1 Xapaxmepucmuiu ucnstmyemoeo oopaszua nviau

B npoToxkone ucnbIraHuM 4ODKHO OBbITHh YKA3aHO:

- 0003HaYeHHe oOpa3ua (Ha3BaHUE M XUMHYECKHUM COCTAB, €CJIHU 3TO HE OTPAXKCHO B HA3BAHUM );

- TIPOUCXOKACHUE WU UCTOYHHK MOJIYYSCHUI 00pas3La;

- CBEICHUA O NMpeABAPUTEIbHOM MOATOTOBKE 00pa3La;

- XapaKTepUCTHUKA pacnpeacacHUS YaCTULL IO pa3MepaM U COASPXKAaHUE BJIaru, €Ciau 00 3TOM UMEETCH
HMHPOPMALIU 1O MPOBEACHUA MOATOTOBUTE/IBHBIX HCITBITAHHUM.

6.3.2 Xapakmepucmuxu ycmanoexu 048 UCHblmanuil

B npoTokone JOKHBI OBITH YKA3aHBI CIACAYIOLINE XapPaKTCePUCTUKH YCTAHOBKHU IJI1 UCTTBITAHUIA:

- UICKPOOOPA3YyIOLIAA CHCTEMA (CITOCOO MOJIYYCHUS HCKPOBOTO Pa3psaa);

- THUII KaMePHbI 11 BOCIUIAMCHECHUS ;

- TATI PACTIBUIAIOIIEN CUCTEMBEI,

- O0LIA UHOYKTUBHOCTH PA3PATHOMN LIECTIN;

- 3apSIHOE HAMPSDKEHUE, MATEPHAJ SJIEKTPOIA M ITMHA MEX3JIEKTPOIHOIO IMPOMEKYTKA UCITOIb3YEMOM
Pa3spAIHOM LICTIH.

6.3.3 Ogpopmnenue pezysomamoe ucnvtmaruil

B mpoToKOJ1e HCITBITAHUM JOJIKHBI OBITh YKA3AHBI:

- 3HQUEHHUE CAaMOM BBICOKOM SHEPIHUM UCKPOBOIO paspsana Wi, mpu KOTOPOH HE MPOUCXOINUT BOCILIAME-
HECHUE TBIICBO3IYIIIHON CMECH;

- 3HAUEHUE CaMOM HU3KOM SHEPTHUH MCKPOBOTO paspsana W,, mpu KOTOPOHN NMBUICBO3AVIIHAYA CMECH
BOCIUIAMECHSACTCH.

6.3.4 Ochopmaernue npomorona ucnvimaruil

I Ipumep opopMIIeHUA MPOTOKOIA UCITBITAHUS MPUBEACH HA PUCYHKE A. 1.

[TPUJIOZKEHHUE A
(PEKOMEHIYECMOC)

I Ipyumepnl HICKPOOOpA3YIOIIMX CHCTEM

A.1 O0mpe monoKeHns

J1s1 onpeaeacHUSI MUHUMAJIbHOM SHCPIUHY 3aXKUTaHUS ITbUICBO3AVIIIHON CMECH JOIIYCKACTCS UCIIOJIb30BATh KOH-
CTPYKLH NUCKPOOOPa3VIOILINX CUCTEM, OIIMCAaHHBIC B A.2—A.). C 110001 U3 3THX KOHCTPYKLIUHA BO3ZMOXKHO UCIOJIb30BA-
HYEC Pa3IMYHbIX KaMep TSI BOCIUIAMCHCHUS IIPHY YCJIOBUM, YTO PACHbUICHUE O0pa3la IMbUTM ONTUMU3UPOBAHO U IIPH-
HATbI HCOOXOIUMBIC MEPbI 0€30IIACHOCTH € LICAbIO IPSAOTBPALLCHUSA TOOOYHBIX 3PPECKTOB, BOSHUKAKIINX B CPaBHM -
TEJIbHO OOJIBIIMNX COCYAAX OT SIBJICHUM SJCKTPOCTATUUYCCKOM pas3psiikKy B MOMCHT pacnbUicHMs. JlaHHbIC SIBJICHUS BbI-
3bIBAIOT JOIOJHUTCIbHYIO 3apsaKy/pa3psiKy KOHICHCATOPA.

B ciayaae OoTCOCIMHEHNS aKKYMYJIUPVIOLIETO KOHACHCATOPA OT SJICKTPOLa BO BpeMs 3apsiia, IIPU pacueTe SHEP-
TUH UCKPOBOTO Pa3pdaiad, JOIKHO ObITh IIPUHATO BO BHUMAHUE YVMEHDBIICHNE HAMIPSKCHUA, BOSHUKAIOIICE M3-3a YBC-
JIMYEHUS SICKTPHUUCCKON EMKOCTH IIPH MMOIKITIOUYEHNY KOHISCHCATOPA K 3JeKTpoay. Ilpy Bcex pacueTax SHEPTrUM HEO0-
XOJIVMO YVYUTBIBATD HOJHVIO SJICKTPHUYCCKYIO EMKOCTD Pa3spsigHOM LS M HANIPSIKCHUC B MOMCHT Pa3psIKMu.

A.2 3axuranme npH NOMOIIH BCIOMOTATEJIbHOH HCKPbI C HCHOJb30BAHHEM TPEX JJIEKTPOAOB

CxeMa YCTAHOBKHY JUT UCIIBITAHWUM IIPUBCIACHA HA PUCYHKE A.2.
OTINYUTEIbHBIM DJICMEHTOM STOM VCTAHOBKM IS MCIIBITAHUM SIBIISICTCS MEXKJJICKTPOIHBINM ITPOMEXKYTOK, 00-
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Pa30BAHHBIN TpeMs SJCKTpoaaMu. /IBa saekTpoaa, QOpMUPYIOLINEG OCHOBHOM MEXIJCKTPOIHBIA MIPOMEXYTOK [, pac-
TTOJIOXKEHBI COOCHO, UMECIOT AUAMETP 3,2 MM, M UX KOHIIBI 3a0CTPECHBI 10 AnaMeTpa 2 MM Ha JUIMHE 20 MM. CBOOOIHBIN
KOHEL, BCIOMOTATCAbHOTO SJCKTPOAA [ HAKIIOHEH K OCHOBHOMY  MEXKOSJCKTPOJHOMY MNPOMEXYTKY U UMEET IJINHY
20 MM. OIIMCaHHOE YCTPOMCTBO YCTAHABAMBAIOT B TPYOKY XapTMaHa .2 ¢ OTKPBLITHIM BEPXOM, HO OHO MOXET OBbIThb
VCTAHOBJICHO U B IPYIUX KaMepax I BOCIIJIAMEHEHMS.

[1ocae 3arpy3ky B YCTPOMCTBO IJIS MOJAYUYSHU MBUICBO3AVIITHOM CMECH TPEOYEMOTO KOJIUYECTBA ITBUIM TPYOKY
YCTAHABAMBAKOT B UCXOAHOC noaoxeHue. KonaeHcatop C (ot 20 mo 10000 nd), akKyMyaupyIOIIUN SHEPTUIO, 3apsiKa-
0T ¢ TIOMOLIBIO BLICOKOBOJIBTHOIO 3apsaaHOro verponucrsa BB3Y depes 3apaaHOe CONMPOTHUBACHUE K, KOTOPOE Orpa-
HUYMBACT 3apsaIHBINA TOK 00 1 MA. 3aXXHraHve NbUIeBO3AVIITHON CMECH MHULIMUPYIOT KOHTPOJAbHBIM YCTPOUCTBOM (KY).
[Ipy KaxXaoM MCIBITAHUM 3aIIYCKAKT YCTPOMCTBO, KOTOPOE PaCHbUISET 00pa3ell IblIJIM, 3aTEM MHHLIMHUPYIOT BCIIOMO-
TaTEJIbHYIO VCKPY M 3aIIyCK OCHOBHOTO MCKPOBOTO pa3psia OT aKKYMYJIHPVIOLIETO KOHACHCATOPA.

DHEPIrus BCIOMOTATCIbHON LI JOKHA ObITh HE 00Jee 1/10 sHeprum OCHOBHOM pa3psaHOM LICTIH.

A.3 3axuranme H3MEHEHHEM MEXKIIEKTPOAHOIO NMPOMEKYTKA

CxeMa YCTaHOBKY TSI UCTIBITAHUM ITPUBCACHA HA PUCYHKE A.3.

B aBa orBEpCTUS I KPECIUICHUS SJACKTPOIOB B TPYOKE XapTMaHA ¢ OTKPBITOM BEPXHEW YaCTblO [ BCTABISIOT
mpooku 2 n3 IITOD (monurerpadpTopsTiuicHa). I1podky npeaHa3HAYCHDBI AJIS1 TOTO, YTOOBI YKPCIUICHHBIC B HUX SJICK-
TPOAbl J MOIJIM MEPEMEIIAThCS. 3a36MJICHHBIN SJCKTPOL NPUKPCIUICH K U3MEPHUTCIBHOMY CTCPXKHIO MUKPOMETPHUYICC-
KOI'O BUHTA 4, 3aKUM KOTOPOT'O VKOPOUYCH U MPUKPEILVICH K MOIUPUIMPOBAHHOMN TPYOKe XapTMaHa. Ha apyrom snek-
TPOI, MPUKPCIUICHHBIN 4Yepe3 M30JANNOHHYI0O TPYOKY u3 IITMD 5 K TOAKaTEII0 YIPABIICMOrO ITHCBMATUYCCKOTO
ITOPIIHS ABOMHOTO ACUCTBUS 6, NMCIOLICTO IJIMHY padouero xoaa 10 MM (HOMMHaIbHBIA AUAMETP NOPIIHA — 35 MM;
pabouee mapieHHe — 600 kIla), momarOT BBICOKOE HAINPSXKEHHE. DICKTPOA BbICOKOTO HAIIPSXKEHUS ITOICOSIMHEH K
KOHAcHCATOPY 7 eMKOCTBIO OT 26 TP 1o 311 MK®P. DaeKTpoCcTaTHYSCKUM BOJIBTMETP & PUKCUPYET HAIPSKECHUE, IO
KOTOPOTO 3apsKacTcsd KOHACHCATOP. 110ocie OTCOeAMHEHNS TCHEPAaTOPa BbICOKOTO HAIIPSIXKCHUS 9 OT LICTIM KOHICHCA-
TOPA OTKPbIBACTCA DJICKTPOIIHCBMATUUYCCKUM KIIAMIAH Y CXKATbhIM BO3AYX U3 KAMEPBI BBICOKOTO AaBJACHUA /() pacblIsLCT
o0pasell mblyM, 00pa3ysd IBUICBO3AVIIHYIO ¢CMECh. 11ocie 3amepkKu, YCTAHOBICHHON TAUMEPHBIM YCTPOMCTBOM /1,
SJICKTPOJ, BBICOKOTO HAINPSXKECHHUS BBIIBUTACTCS B padouee IMOJOXKECHHUE, M HAKOIUICHHAd B KOHICHCATOPE SHEPTHM
BBIACIISICTCH B MCXKOIJICKTPOAHOM IIPOMEXKYTKE.

A.4 3axuranne ypeJHYCHHEM HANPSLKEHUA (3apsaaHAs Nenb)

CxeMa YCTaHOBKMY IUTS MUCIBbITAHUM IIPUBCICHA HA PUCYVHKE A.4.

MeTon, yBeINYECHUS HANIPSKCHUA HA KOHICHCATOPE LIS IBISICTCI OAHUM M3 CAMBIX IIPOCTBIX METOIOB CO3a-
HU S UCKPOBOTIO pa3psiaa M3BCCTHOM SHEPIVU I OIPCACIICHUS MUHMMAJIbHOMN SHEPIUU 32 XKUTaHUS MbUICBO3AVIITHBIX
CMECEM.

BBICOKOBOJIBTHBIN MCTOYHHMK ITOCTOSHHOTO TOKA MEIJICHHO ITOBBIIIACT HAIPSXKCHUEC HA KOHACHCATOPE IO TEX
IIOP, IMOKa HE BOSHUKHET MCKPOBOM pa3psia. 3aTeM LIMKJII MIOBTOPAIOT, JaBasi CEPUIO MCKPOBBIX Pa3psgoB OAMHAKOBOU
9HEPryu. B 1enb BKIIOUECH TOKOOTPAHMUMBAIOLINIA pe3ucTop conpoTuriecHueM ot 10% 1o 10° Om. [ToTeH1IMan Ha KOH-
OCHCATOPE M3MEPSIOT DJICKTPOCTATUYCCKUM BOJBTMETPOM, MHMOACOCAMHCHHBIM K OOKIaAKaM KOHACHCATOpa 4epe3
pa3BsI3bIBAIOLINIT Pe3NCTOp, MMeIIMil conpoTuriacHue ot 10° o 10° Om. Y3MeHsIsi eMKOCTh KOHACHCATOpA M, €CJIN
HCOOXOOMMO, HANIPSDKCHUE Pa3psdaia B JAHHOM LICTIH, MOXHO JICTKO IMOJYYUTb UCKPOBBIC pa3paabl OT 1 M/ m BbIlIC.

IlapaMeTpbl ¢XeMbl I (POPMUPOBAHNS UCKPOBBIX PA3PAIOB TPCOYEMOM SHEPIUU OIIPECICIAIOT 1O MOMEIICHUA
O0pa3la mblIJIM B KaMepy I BOCIIAMCHEHUd. 11oa0upaioT eMKOCTh KOHACHCATOpa U HamnpsekeHue ot 10 o 30 xB.
3aTeM YCTAaHABIMBAIOT MOTOOPOM HAIIPAXKCHNE M PACCTOAHHE MEXKIY SJICKTPOIAMH OO MOSIBJICHUA B MEXKIICKTPOI-
HOM TIPOMEXKYTKE MCKPOBBIX Pa3psIoB TpeOyeMoil sHepruu, omnpenensieMoit no dopmyne (1) u pasHoit 0,5 CU2. B
OAaHHOM BbIpaXcHUM U — HaIpsKCHHE 3apsiKCHHOTO KOHIACHCATOpa, IPH KOTOPOM BO3HUMKACT MCKPOBOM pas3psi,
(' — MOJHAadg SJICKTPUUYECKAsE €eMKOCTb Pa3paoHOM LMY SJICKTPOIA BBICOKOIO HAIIPAXKCHHS, KOTOpass MOXET OBITh
M3MEPCHA IIPY NOMOIIHY OObIYMHBIX MOCTOBBIX METOAOB IMTOCTOSHHOTO TOKA. [1py mpoBeA¢HNH MCIIBITAHUHA HA BOCILJIAMEC-
HCHME SJICKTPOM BBICOKOIO HANPSKCHUA MOMCILIAIOT B KAMEPY I 3aXKUTaHWA MOCIEe TOrO, KakK TyJa YXKE¢ MOMCIICH
o0pasel, MbUIM, NOMJICXKAIIUN HCHBITAHUID. BBICOKOBOJBTHBIA MCTOYHHMK IMOCTOSHHOIO TOKa BKJIIOYAIOT B LICHb U,
KOTIJa MEXIY SJICKTPOOAMU HAYHYT IIPOXOINTH MCKPOBBIC PAa3psibl, PACHBUILIOT O0pa3ell NblJIM BO3AYIIHON CTpyeH.
[Ipr 5TOM PUKCHUPYET, NOABIACTCI AU BOCIUIAMCHCHUE Y PACIIPOCTPAHACTCA JIM IJIaMd OT UCKPOBOTO pas3psia.

IlepBBie UCITBITAHUA OOBIYHO BBHIITOJAHAIOT ¢ UICKPOBBIM Pa3psaoM BbICOKOM sHeprumn YN [Ix. Ilocne nmosgasiaeHud
BOCIUTAMEHEHMS MCKPOBYIO SHEPTHIO CTYIICHYATO MOHWXKAIOT, ¥ MCIIBITAHUS IIOBTOPSIOT, KaK OIMMCaHO B 6.1, mo Tex
TIOP, MOKA MCKPOBLIC Pa3psaabl HE MEPECCTAHYT BOCIUIAMEHSITDL IIbUJICBO3AVIIIHVIO CMECh.

A.5 Jakuranme BCNOMOraTeJbHOM MCKPOH C MCHOJb30BAHMEM HOPMAJBHOM CHCTEMBI ABYX 3JICKTPOAOB (TpHITEp-
HbIH TPAHC(HOPMATOP B PAIPAAHON HENH)

CxeMa YCTaHOBKMY IUTSI UCIIBITAHUY IIPUBEICHA HAa PHUCYVHKE A.J.

JlaHHad 1ernb He MOXKET ObITh MCIIOJAb30BaHA IUISI UCOBITAHUA 0€3 MHIVKTUBHOCTU. (' — pas3psiAHbIA KOHACHCA-
TOP, UIMCIOIINN NCXOOHOC HampsikeHHe U. EMKOCTL KOHOCHCATOPa, KOTOpast MOXET U3MCHITHCA OT 40 md m Hmxe
CTYIIEHYATO ¢ KOOPPUIMECHTOM 10, 1 HANPSKEHUE, KOTOPOE MOXET N3MEHATHCA OT 1000 no 400 wam SH) B (mpakTH-
YECKUM MUHUMAJIbHBIA YPOBCHB), MO3BOJLAIOT ITOAYUNUTH LIMPOKHUH JUATIA30H SHEPIUi, BSJINUYNHBI KOTOPbIX PacCuy-
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THIBAIOT 1O (popMmyie (1). MHMIMMpoBaHME UCKPOBOIO paspdaa B 3aJaHHBIM MOMEHT TPEOYETCH I CUHXPOHU3ALUU
MCKPOBOTO paspgaia ¢ GOpMHUPOBAHNEM HECTAOWILHOIO O0JIaKa IbIJIM U BBIIIOAHACTCSI ¢ IIOMOIIBIO CIIYCKOBOM CXEMbI
(TpUITEPA), B KOTOPOM OCHOBHBIMM 3JCMCHTAMM SIBJIAIOTCH KOHACHCATOP Ty, BBIKIIOYATEAb S U IEPBUYHAS KATVIII-
Ka TPUITECPHOTO TpaHchopMmaropa. 11ocie 3aMbIKaHMS BBIKIIOUATEAA BO BTOPUYHON KATVIIKE TPAaHCHOPMATOPA BO3-
HUKACT MMIIVJIbC BbICOKOTO HAIPSXKCHUA ¢ MUHUMAJbHBIM 3HAYCHHEM, IMPUOAM3NTCIbHO pPaBHbIM 15 KB, BhI3bIBag
ITPOOON MEXKIICKTPOTHOIO NMPOMEXKYTKA G M pa3pda OCHOBHOIO KOHACHCATOPA. ONBIT MOKA3bIBAET, UTO ¢ IMMOMOIIBIO
TPUITCPHOMU CXCMBI OYCHb TPYAHO YMCHBIINTHL MOLIHOCTDb, MOABOAMMYIO K MEXIJICKTPOOIHOMY MPOMEXKYTKY, 10O 3HAa-
yeHud 2—35 M XK. 110 5TOM npuMuYMHE ONHCAHHBIA TPHUITEPHBIN METOI IPUMEHUM TOJABKO K UCKPOBBIM SHEPIHUAM CB.
3 MJIXK.

DHEPIUM UCKPOBBIX Pa3pgan0B, BOSHHUKAIOIINX IIPU PA3IMUYHBIX KOMOMHAIMIX C 1 U, onpenensior N3MEepeHUEM
TOKA B MCXKAJCKTPOTZHOM MPOMEXYTKE ¥ INPWIOXKCHHOIO K HEMY HAIIPsSKCHHUA KaK (PYHKIMU BPECMCHHN U MHTCTPHUPO-
BAHNCM KPUBOM MOILITHOCTH MO BpeMcHU. OyHKIMA n1noaa D COCTONT B MOJAYYCHUH TOALKO OJHOMNOISIPHBIX Pa3psigoB.
KoapPpuumeHT CaMOMHAYKIMY BTOPUYHOM KAaTVIIKW TPUITCPHOTO TpaHcPhopMaTopa JOKCH ObITh OT 1 1o 2 MIH.

MuHnMaIbHasd 3HEPIUs 3aXKUTaHUs IMbUICBO3IYVIIHON cMecH, u3MepeHHas corinacHo ['OCT P MBK 61241-2-3—99
XapaKTepuCTHKH 00pa3nua nbljn

O0o03HaucHMEe O0Opa3na:

[IponcxoxnecHue MM NCTOYHUK OTOOpa oOpasua:

IloaroroBka odOpa3sia:

HNudopManysgd 0 pasMepe YacTull (HaIpuMep, MEINaHa, Paanyc, MAKCUMAJIbHOC 3HAUCHHE):

ConepXaHU¢ BIIaru:

YCTaHOBKA I HCNBITAHMS

N ckpoobpasyrolad CUcTeMa:

Kamepa m1s1 BOCIIaMEHEHW S

CucTteMa pacibUICHUS ITbUIH:

OO01asg MTHOIYKTUBHOCTD LICTIN

MeXAIEeKTPOIHBIN ITPOMEXKYTOK:

3apsgaaHOC HAIIPSTKCHUC:

Pe3yaprarT HCNLITAHHHA

<Win<

JlaTta [loammuce

PucyHok A.1 — O0Opasen GopMbl IPOTOKOJIA UCIIBITAHUS
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CxaTbiv
BO3AYX

-

BIl — BcrioMorarenbHad 1enb, (' — HUCHOBITATEbHBIN KOHACHCATOP,; KY — KOHTPOJBHOE YCTPOUCTBO, BB3Y — 3apgmHoe yCTpou-
cTBO; M — MaHoMeTp; L — MHAYKTUBHOCTL, MK — MArHUTHBIN KJanaH, R — 3ap4aHoe COMPOTHUBICHKE, K — 3aropHBIM KJIaraH;
[ — OCHOBHOM MEXAIJICKTPOIHBIN IMPOMEXYTOK; / — BCIIOMOTATEIBHBIN 3JIEKTPOa, 2 — TpyOKa XapTMaHa;, J — pe3epByap CXKaToro

BO3IyXa

PucyHOK A.2 — CXeMa YCTAaHOBKM UIA UCHBITAHNUM. 3aXKNUTAHUE ITPU ITOMOIIY BCIIOMOTATEAbHON MCKPHI ¢ NCIOIb30-
BAaHUEM TPEX BJICKTPOIOB

_.. ‘

I — Kamepa nmad BOCIUIAMEHEeHHMdA, TpyOKa XapTMaHa ¢ OTKPBITOM BepxHeM d4acTelo;, 2 — npobku u3 IITAD; 3 — 31eKTpoasl;

4 — MHUKPOMETPUYECKMIH BHHT, 5 — M3O0JALMOHHBIN OTpe30K TpyObl u3 [ITMH; 6 — mHeBMaTU4YEeCKHH MOpIUEHb IBOMHOIO

OENUCTBUA, 7 — KOHICHCATOP; & — BJCKTPOCTATUUYECKHUM  BOJBTMETP; 9 — reHeparop  BBICOKOro  HarpsxkeHud (3—10 kB);
[0 — KamMmepa BBICOKOTO maBaeHud; /1 — TanuMmep

PucyHok A.3 — CxeMa YCTaHOBKM JUIA MCIIBITAHUM. 3aXKNTAHNE W3MCHCHUEM MEXKIJICKTPOIHOIO IMMPOMEKYTKA

199 7



I'OCT P MDK 61241-2-3—99

Kamepa ans
BOCMJIaMeHeHUus

U — UCTOYHMK HANPAKEHUA IMOCTOSHHOrO TOKA;, (' — KOHAeHCATOp, KRI — pe3uctop (pa3sBA3BIBAIOIIECE  COIMPOTHBIICHUE),
R2 — TOKOOTpaHHMYMBAKIIHN PE3UCTOP,;, V' — 3JEKTPOCTATUYECCKUN BOABTMETP, L — MHAYKTUBHOCTE 1 MIH

PucyHoOK A.4 — CxeMa yCTaHOBKY UTI NIPOBCIOCHUS MCIIBITAHUMN. 3aXUTAaHUEC YBCIMYCHUCM HANIPSKCHU S
(3apsgHad LeMnb)

O

N
—
D

S
C T To
G “ CTr

C — OCHOBHOM KOHIeHCAaTOp; Cy. — KOHIEHCATOp B Lenu Tpurrepa, D — auon; S — BHKIOYUTENb; 1 — TpaHCHOpMATOD,
(G — MEX3JCKTPOIHBIM IMPOMEXYTOK, V' — HMIYJABCHBIN BOJBTMETP

PrucyHOK A.5 — CxeMa YCTAHOBKM LTS UCHBITAHUM. 3aKUTAaHUE BCIOMOTATS/IbHOM UCKPOM, ¢ MCIIOJIb30BAHUEM
HOPMAJIbHOM CHCTEMBI ABYX SJACKTPOAOB (TPUITCPHBIN TPAHCHOPMATOP B PA3PAIHON LICTIHN)

[TIPUJITIOXEHHUE B
(PEKOMEHIYEMOC)

3HaYeHNEe MUHEMAJIbHOM SHEPIuM 32KUraHmsl

TpeboBaHMA HACTOAILETO CTAHIAPTA HE PACIIPOCTPAHIIOTCA HA ONPESACICHUE TPaHUIL ONIACHOCTH U YCTAHOBJIC-
HHEC MEp 0€30IaCHOCTH IPHU ONPCICICHUY MHUHUMAJIbHBIX SHEPIMM 3aXUTraHus. 1eM HE MCHEE YMECTHO IIPHBECTU
HEKOTOPHIC MATEPHAIBI I1O0 MCITOJIb30BAHUIO 3HAYCHUM M3MEPECHHBIX BEJINYHMH I OLECHKH 0€30IAaCHOCTH ITPOMBIILI-
JICHHBIX YCTAaHOBOK.

HeoOxommMo paccMaTpuBaTh HECKOJILKO THIIOB Pa3psaoB:

- TJICKIIUH KOPOHHBIN pa3psdn — OT 3a0CTPEHHOTO JJIEKTPOJA WM JJICKTPOJAa MaJICHBKOTO pagnyca;

- KMCTEBOM pa3pial — OT MOPOILIKOOOPA3HOTO B3PHIBYATOIO BEIISCTBA WIN M3OJISILMOHHBIX TBEPIABIX BEIIECCTB;

- KOHYCHBIN (AN PY30pHBIN) pa3pda — OT BBICOKOMU3OJIALUMOHHBIX TPAHVII;

- PACIIPOCTPAHIIIINNCI KUCTEBOHN Pa3pdl — OT HNOJIPHU3OBAHHBIX N3OJSIIIMOHHBIX IMOBEPXHOCTEMH,

- ICKPOBOM pa3psi.

Hx BOCIUIAMEHAIOIINE CITOCOOHOCTY YKAa3aHbI B TaOIMLE B.1 MO OTHOLIECHNIO K MUHUMAJIbHON SHEPIUH 3aKUTa-
HYsI, U3MEPEHHOM B COOTBECTCTBHM ¢ HACTOALIUM CTAHIAPTOM.
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Taonunoa B.1 — BocrmmamMeHeHNE CTOCOOHOCTHY PA3IUYHBIX TUIIOB SJACKTPOCTATUUYCCKOTO pas3psaa

Tun paspdanga BocrutaMeHga011ad cCnocoOHOCTh MUHHUMATBHAA SHEPIrud 3aKUTaHUus

KopoHHBIN BocriamMmeHeHne 00J1aKOB NbUTU U IPYTHUX HE-

B3PbIBYATHIX BCILICCTB o 0,1 m/Ix
Kucrepoint BO3MOXHO BOCIJIAMCHCHUE CMECH M OUYCHD

YYyBCTBUTECIIbHOM IbUIY HEKOTOPDLIX TUIIOB JHo 3 MJ1x
KOHYCHBIN BO3MOXHO BOCIUIAMCHCHHEC TOPIOYCH IIbLIU Bo3pacTaeTr ¢ yBeJIMYCHUEM

OOJIBILIMHCTBA THUIIOB 0o0bCMa MaTcpHaia
PacripocTpaHs10- BO3MOXHO BOCIUTAMCHEHHE TOPIUYCH IIbLIN

11050%(9F° ] OOJIBILIMHCTBA THUIIOB Heckombko axoyiaen

HUckpoBOH paspin, BO3MOXHO BOCIUDIAMEHCHHME JTIO00M roprouci

[IbUTH He orpanmnucHa

CaMbIM MOIIHBIM THUIIOM SJICKTPOCTATHUYCCKOIO pa3psga, CIOCOOHBIM 3aXKUIaTbhb OOJIBIIMHCTBO JICTKOBOCILIA-
MCHAIOIINXCI CMECe, ABIACTCA HNCKPOBOM pas3psi.

OCHOBHOM 3alIMTON IIPOTUB BO3HUKHOBECHHUS BOCIUIAMEHHIOIINX VCKPOBBIX PA3PSAIOB SABJISCTCS HAACIKHOE 3a-
3CMJICHUC BCCX IIPOBOIAIINX YacTeH O00PYIOBaHUS.

Ha co3maHusg OOJbIICTO 3armaca 0e30MacHOCTH ¢ YYCTOM M3MCHCHUSI COINPOTHBIICHUS CO BPEMCHEM AJIS IPO-
BOISILIMX 3JICMEHTOB JAOTYCKAETCS COMPOTUBICHUE OTHOCHUTEILHO 3eMM MeHblie, yeM 108 Ow.

MakCUMaJIbHO 0€30IIaCHOE SJCKTPUUECKOE COMPOTUBICHHUE (R) MEeXIy NPOBOAIIICH YaCThI0 O0OPYIOBAHUS U
3eMJIe MOXKET OBITh OIPEICACHO 063 JOCTUXKECHNI MAKCUMAJIbHO SJICKTPOCTATUYECCKOTO 3apsiAHOrO TOKa (/) B CUCTE-
ME.

XOPOIILO U3BECTHO, YTO UCKPOBBIC Pa3psaabl, KOTOPBIC MOIBIAI0TC IIpy 100 B 1 HMKE, HE ABII0TCI NIPUIMHOMN
BOCIUTAMECHECHHS TIPEKIC BCETO MOTOMY, UYTO NPOMEKYTOK, Yepe3 KOTOPBLIN IMPOXOIUT HCKPOBOH Pa3psal, SHAUHUTCIb-
HO MCHDIIEC, YeM PACCTOSIHUE TAlllCHUSI. YUYUTHIBAsE MakKCUMaJIbHOe HamnpsekeHue 100 B, cormacHo 3akoHy OMa 0€30-
IMAaCHOC conmpoTuBiacHUEC R, OM, onpeacidioT mo popmyae

_100B
=—,

R (B.1)

roec / — MakCUMaJbHBIM Pa3spsAOHbIN TOK, A.

MaxcUManbHBIN paspsagHBIT TOK LT GOMBIIMHCTBA cayuaes oyaetr 100 A, mosToMy 6e30macHOe COMMPOTHUBIIE-
HYE¢ OTHOCHTEIIBHO 3eMJIM B TaKMX CIVYasX TOKHO ObITh He McHee 105 OM. B mpoleccax ¢ GOMBIIMMH SHEPTUSAMU
pa3psagHBIe TOKM MOryT mocturath 10~% A. B takux cayyasgx 6e30MacHOe CONMPOTUBICHNE JOKHO OBITh HE MEHEE
10 Om.

B cnyuae, ecim TpedveMoOe 3a3¢MIICHNE HE MOXKET ObITb JOCTUTHYTO, BEINYMHA MUHUMAJIbHON SHEPIUU 3a KU -
TAHWUSI MOXKET ObITh MCIIOJb30BAHA I OLCHKHY JOCTATOMHOCTU JOCTUTHYTOTO 3a3¢MJICHUS.

3Hast CKOPOCTDb pa3psifia, SJACKTPHUICCKYIO eMKOCTDb, IUIMTEJIbHOCTD IIPOLIECCa U COIIPOTUBJICHUE YTEYKN, MOXHO
MMOACUYUTATD MAKCUMAJIBHOC KOJINYCCTBO HAKAIUIMBACMOM SJICKTPUUYCCKON SHEPIHUHU. 3aTEM €€ BEIANYMHY HCOOXOIVMO
CPaBHUTD ¢ CAaMOM HM3KOM M3 MUHHUMAJIBHBIX SHEPTHUN 3aXKUTaHUI MATEPHUAIOB, B IPUCYTICTBUH KOTOPBIX SKCIIIVATH -
PVETCA BIICKTPOOOOPYIOBAHUEC. AHAJTOTUYHO, €CJIU MAaKCUMAaJIbHBIM MOTCHILMA, KOTOPBIM MOXET BO3HUKHYTDH, OIPA-
HUYHUTDL ITOCPEICTBOM (PUKCHPOBAHHOIO, Y3KOIO ITPOMEXKYTKA, UYepe3 KOTOPBLIM IPOMICT AIO00M MCKPOBOM pas3psin
(HanmpuMeEp, B HEKOTOPBIX BPALIAKOIINXCH MEXaHMU3MAaX, TAKMX KaK 1IAPOBBLIC 3aTBOPHI), PACUYECTHI BSJINYHHDBI SICKTPU -
YECKOM SHEPTUH JOIKHBI ObITh BBIIIOJIHEHDBI Y COIIOCTABICHBI ¢ U3MEPCHHOM MMHVMAJIBHON SHEPIrueH 3axKuraiud. Bo
BCEX PACCMOTPECHHBIX CIIVYASAX BAXKHO TO, YTO UIA CPABHCHUA UCIIOJIb3YETCA caMasd HU3Kasl U3 MUHVMAJIbHBIX SHEPTUUA
3aKUTAHUS MaTCpHUATIOB, IPUMCHSICMbBIX M 00padaThIBACMBIX B IIPOM3BOACTBE B VCJIOBUSIX SKCIUIYATALIMU DJICKTPOO0O-
PYVIOBAHUS.

M ckpoBbIe paspsabl OT 3apdXCHHBIX, HE3a3¢MJICHHBIX METAUIMYECKUX YacTel MOMELICHUA U O0OpVIOBAaHUA
ABJAIOTCA €MKOCTHBIMHU. /111 OLIEHKM OIIACHOCTU BOCIUIAMCHCHMUS B CIIYYa€ €MKOCTHBIX MCKPOBBIX Pa3psaoB 3HAYC-
HUS MUHUMAJIBHON SHEPTUH 3AKHUTAHUSA MOTYT OBITh OIIPEACICHBI ¢ ITOMOILIBIO ITPOCTON €MKOCTHOM paspsagHOMN LICIIH.
B HEKOTOPBIX Cy4asix BOCIIPOU3IBOIUMOCTD PE3YJIAbTATOB, IMOJYYCHHBIX ¢ ITOMOIIBK) €MKOCTHBIX LICIEH, MOXET ObIThb
VJIVUIICHA BKIIIOYCHUEM KAaTYIIKY MHAVKTUBHOCTU 1 MI'H B pa3psaaHyio nienb. Caeayer, OJHAKO, OTMETUTD, UTO BKITIO-
YEHME KATYIIKM MHIAYKTUBHOCTH OOBIYHO IIPUBOAMT K MOJYYECHHUIO 00J€€ HU3KUX 3HAYCHUHA MUHHUMAJIBHON SHEPTUU
3AKUTAQHWSI. DTO MOXET MPUBECTU K IIPUHATHUIO MEP 0€30ITIaCHOCTH, KOTOPBIC HE BCETIA ABJISIOTCA 0043aTC/IbHBIMUY, U
VBEINYECHHUIK) 3aTparT.

DKCIICPUMEHTAJIbHBIC MCCICIOBAHUA IIbUIM PA3INYHLIX BHAOB IMOKA3bIBAIOT, YTO OLICHKA BOCIUIAMCHICMOCTU
TIBJIEBO3OVIITHBIX CMECEH C MCITOAB30BAHNEM HACTOALIECTO CTAHIAPTA IJIA OIPEACICHUSI MUHUMAJIBHON SHEPTVH 3aKH -
TAHUA TIbUICBO3AVIIHBIX CMECEHM TAaKXKE MpUEMICMA IS APYIUX CIVYaeB, B KOTOPBIX MCTOYHHUKAMHU BOCIUIAMECHECHU A
SIBJIFIOTCI HE TOJBKO HMCKPOBBLIE pPa3psiibl.
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Pasznuuus B xapakTepe BbIACIACHUSA SHEPIUU ITPU 3AXKUTAHVHY OT PA3/IMYHbIX NCTOYHUKOB BACKYT 34 COOOU pas3in-
yyg B OOLICM KOJNYCCTBE SHCPIrUM, TPEOYeMOM TSI BOCIUTAMCHCHUS JAHHOMW ITBUICBO3IVIITHOM CMECH.

XOPpOI1IO MU3BECTCH IIPUMEP MPOOJICMAaTUYHOCTHU OLICHKM BOCIUTAMCHCHUSI OOJAaKOB IBUIM KHMCTEBBIMM pa3psiia-
MU TOJILKO HAa OCHOBE CPABHCHUS IOJIHBIX SHEPIUM. DKCIICPUMEHTDI ITOKA3aJIM, YTO KHMCTECBbBIC PA3PAabl MOTYT BOCILIA-
MCHSITDb B3PBIBUYATBIC TA30BBLIC CMCCH, UMCIOIINEC MUHUMAIbHBIC SHEPIUHY 3aXXKWUTAaHWS MCKPOBBIMM paspsagaMu 4 mJ1x.
OODHAKO A0 HACTOALIETO BPEMECHHM HE ObLIa MPOJCMOHCTPUPOBAHA BO3MOXHOCTD 3aKUTaHUS IIPU IMOMOIIY KUCTEBBIX
Pa3psaOB MbUICBO3AYIIHON CMCCH, MMCIOIICH MHUHUMAJIbHYIO DHEPTHIO 3aKUTaHUS HWCKPOBBIMU pa3psigaMM 3HA4YM-
TCJIbHO MeHbIe 4 M. OTHOM M3 IPUYUH STOTO MOXET Obl OBITh TO, YTO KMCTCBBIC Pa3psaabl UMCIOT APYIo¢ BpEMs
paspsaa.

OnpeacncHre adCOMIOTHBIX SHEPIUHN 3aKUTAHUA TThUICBO3AVIIHBIX CMECEH MIPH MOMOIIM SJIEKTPHUUYCCKUX Pa3ps-
OTOB BO3MOXHO IIPH VCJIOBUH, YTO IMOPIIOK MCIBITAHUM OTBCYACT TPCOOBAHMSIM, YCTAHOBJICHHBLIM HACTOSIIUM CTaH-
napToM. OCHOBHOM XapaKTEPHUCTHKON 3QKUTAIOIIEH CIIOCOOHOCTU AI000T0 paspsia IBAACTCA NPOCTPAHCTBEHHOC U
BPEMCHHOC PACIPCICACHYE B HEM SHEPIur. OJHAKO SKBUBAJICHTHAS SHEPIUs MOXET ObITh IPUNHCAHA Pa3spaLy J000-
O TUNA IPU MOMOIIY CPABHUBAHUS €€ C SHEPTUEH MCKPOBOTO Pa3psiaa, KOTOPbIM UMECT TY KE 3aXKUTAIOIIVIO CIIOCO0-
HOCTb, UTO M pas3psi pacCMaTpUBaAEMOroO THIIA.

M310XKEeHHOE BBIIIC MPHUEMJICMO TOJBKO JJI TOpoucy IbUTHM. ECiay peub MOCT O 3aXMTalolIcyh CIOCOOHOCTH
MCKPOBBIX Pa3pdaoB B CMECIX O0JIAKA IMbUIXM M B3PBIBYATOTO Irasa, CJACAVET B CIIy4ae COMHCHUS UCIIOIb30BATh 3HAYCHUE
SHCPIUM 3aKMTAaHUS TOJBKO IS rasa.

[TPUJIOXKEHHWE C
(CIIPaBOYHOE)

HopmaTuBHbIE CCHIJIKH

[OCT 12.1.044—89 (M CO 4589—84) Cucrtema cTaHaapToB 0¢30MacHOCTH Tpyaa. 110XapoB3pbIBOONACHOCTD BE-
IISCTB U MaTepuaaoB. HoMeHKIaTypa mokasaTresneil 1 MeTOAbl UX OIPCICIICHU S

['OCT 22226—76 JIukonoonii. TeXHMYECKNE YCIOBUSA

['OCT P MBK 61241-2-1—99 DaexTpoodbopyaoBaHue, IPUMEHSIEMOEe B 30HaX, ONAaCHBIX IO BOCIUIAMCHECHUIO
roprouc nbuiv. Hactp 2. Metoapl ucnbitTanui. Pasngen 1. MeToabl onpeaeicHus TeMIIEPATypbl CAMOBOCIUIAMCHCHMS
TbUIN

OKC 29.260.20 E09 OKCTY 3402

KurogeBrlIe C10Ba: 3JICKTPOOOOPYIOBAHUE, METOABI UCTIBITAHUI, SHEPTUA 3aXKUTaHUS, ITbUIb TOPI0YAs, MbLJIC-
BO3AYIIHAS CMECH
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