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MeTonuka OLIEHKHM HMCKpoOE€30MacHOCTH MaTepHalioB. - M.:
BHHUHUIIO, 2000. - 11 c.

[IpencraBieH METOA OLEHKH HMCKpOOE€30IIaCHOCTH MaTepHa-
JIOB, KOTOPBIA 3aKIIOYAETCS B OINPEHCIICHHH 3aXMramooueid crmocob-
HOCTH GMPHUKIIMOHHBLIX MCKpP, OOpa3yiolHXcsl NIpH ObLICTpOYEpEnYIO-
IIMXCH yaapax HCcCaeayeMoro oopasia O BpallalouMics AUCK, IO
OTHOLIEHHIO K Ta30IapOBO3AYILIHBIM CMECSAM IIpH TeMIlepaTrypax oT
15 mo 25 °C u namieHUU, paBHOM aTtmochepHoOMy. OIHcaHBI 3KC-
NMEpUMEHTAIbHAS YCTAHOBKA M IIOPSANOK ITPOBEACHHUS OILITOB IO
OLIeHKE HCKpoOE€30MMaCHOCTH MATEpPHAIOB. YKa3aHbl 00JIacTh TpHU-
MEHEHUS] METOJAHUKH, a TaKKe TpeOoBaHHA 6€30MMaCHOCTH IPH HOM-
FOTOBKE K MPOBEACHUH HCIBITAHUN.

Metonuka npeaHa3HayeHa IS OPraHU3alMi, CIeLHaAIH3IU-
pylolxcsi B obJacTH HMCIBITAHHUN BELUECTB H MAaTEpPHAIOB HA I1O-
XAPHYIO OIMaCHOCTD.

ABTOpPBI-pa3paboTIUKH: A-p TeXH.HaykK, npod. FO.H. lllebe-
KO, KaHO. TeXH. HayK, cT. Hayd. cotp. B.IO. HaBsueHs1, 1-p TexH.
HaykK, cT. Ray4. corp. C.H. KonsuioB, kaHa. TexH. HayK A.K. Koc-
TIoXHH, J.J][. 3ambiiesckuit, J1.10. lllebexko, O.B. BacuHna.

Meroauka cornacosaHa ¢ I'YI'TIC MBJ1 Poccuu (nmucemo
Ne 20/2.3/2529 ot 05.07.2001).



1. OBJIACTh IPUMEHEHNSA

1.1. Hacrosiiias MeTooMKa IpelHa3HayYeHa JUIS OLIEHKM
UCKpOOE30MMaCHOCTH TBEPABIX MATEPHAIOB IIPH TPEHHH WIH COYIa-
PEHHH IO OTHOILUEHHIO K ra3orapoBO3NYLIHBIM CMECSM.

1.2. Meron npUMEeHHM ITIpH TeMneparypax or 15 mo 25 °C
M JaBJIeHUHU, paBHOM aTMOochepHOMY.

1.3. Meron HernpUMEeHHM UIA OINpeNesIEHUST 3aKHraloLIei
CIIOCOOHOCTH PPUKIIMOHHBIX UCKP 10 OTHOLUEHHIO K ra30MapoOBO3-
OYLIHBIM CMECSIM, OAMH WIH HECKOJIbKO KOMIIOHEHTOB KOTODBIX:

CKJIOHHBl K TEPMHUYECKOMY PAIIOXKEHHIO, OKHMCIECHHIO HIIH
ITOJIMHMEPN3ALIMHM [IPH TEMIIEpAaType U JaBJICHUH UCIIBITAHHHA;

MOT'YT 00pa30BbIBATh CMECH, YYBCTBHTENbHBIE K JETOHALUM,

CIIOCOOHBI BBI3BATh B PE3YJIBTATE CAMOIIPOU3BOJBHBIX XUMHM-
YeCKHUX peakKiu¥ HM3IMEHCHHE COCTaBa CMECH WIH €€ TOpeHUE OO
MOMEHTA 3aXHUIaHHSA,

HMEIOT TEMIIEpATYpyY CAMOBOCIUIAMECHEHHS HHXE BEIHUYHHBI

(T, +50) °C (rme T,, — TeMmeparypa UCIIbITaHUSL).

2. OCHOBHOE OBOPYJIOBAHUE, CPEJICTBA
KOHTPOJIA ¥ BCIIOMOTATEJIBHBIE
YCTPOUCTBA

DKCIIEpPUMEHTAIbHASA YCTAHOBKA, NPHHUUIMHAJIBbHAA CXeMa
KOTOpOM HpPEACTAaB/IEHA Ha PUC. 1, COCTOMUT M3 CIEAYIOLLHX OCHOB-
HBIX YacTeHu:

1) peakIIHOHHOIO COCyAa, KOTOPEIA NMpeacTarisier coboil BepTH-
KAIbHO PACITOJOXEHHBIM HIMHAPHYCCKHHA COCyll ¢ BHYTPEHHHMM JTHa-
merpoM (380 *5) MM u Beicoroit (800 +5) MM, U3roTORNEHHBIA M3
HepXaBelollel Craid M pacCYMTAaHHBIA Ha pabovee namneHue 1 MIla.
B BepxHeM TOpLE PEaKIMOHHBIA COCY HMEET KpYIIO€ OTBEPCTHE
auamerpoM (160 * 5) mM. PeakumoHHBI! cocynr cHaGXeH LmyiiepaMu
IUISE ITOACOEAUHEHUS [a30BhIX MATUCTPAJICH, BBOA MCTOYHHUKA 3aKUTa-
HHUS, JaTYHKA JABICHUS U MAaHOMeETpa,

2) KpBILIKH, C TOMOIUBLIO KOTOpPOH 3aKpHBAaIOT OTBEPCTHE
B BEepXHEH 4acTH peakKUHMOHHOro cocyna. Kphellmka xpemurcss Ha
peakKLIMOHHOM cocyae mnocpeactsoM 8 OonxroB. B cpeaHeit 4yacTu
KPBILUKH CAEJAHO CMOTPOBOE OKHO IUIS BM3yaJIbHOIO HaOMIOneHHs
32 paclpocTpaHEHHMEM [UIAMEHH B PEAKLIMOHHOM COCYAE;
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3) MexaHH3Ma YCTAaHOBKHM HMcClaexyeMoro obpasia B 3KCIepH-
MEHTAJIBHOM CTEHIE, COCTOSALIErO H3:

a) JAepXartesisi, C IIOMOIIBIO KOTOpPOro McciaeayeMbiit obpa3selr
3AKPEIVISTIOT B PEAKIIMOHHOM COCYAE;

6) NpHXHUMHOIO MEeXaHH3Ma, ITOCPEIACTBOM KOTOPOIo AOCTH-
raloT KOHTaKTa MccieayemMoro obpaslua ¢ JHCKOM;

4) 3JIeXTPOABHUIaTesIsI U IEPEAATOYHOIO MEXaHM3Ma, obecre-
YUBAIOUMX BpallleHHE HUCKA,

5) cHcTeMBl ra3sONpPHIOTORICHUS, KOTOpast CIYXMT WIS AO3H-
POBAHHON MOAAYH B PEAKLIHOHHAIA COCYll KOMIIOHEHTOB ra3oIliapo-
BO3XYILNHOM CMECH M BKJIOYaeT B cebst:

a) TpyOonpoBOIbI C BEHTWIAMH. YCJIOBHBIN JHAMETP IMPOXOAa
TpybonpoBonos (8,01 0,5) MM, BeHTIIIEK — HEe MeHee 4 MM;

6) BaKyyMMeTp Kiaacca ToyHocTH 0,4; MaHOMETp C QHanaso-
HoM u3MepeHHs Ko 2,5 MIIa xnacca Tounoctu 0,4;

B) BAKYYMHBIA Hacoc, obecrneynBalOIMi OCTaTOYHOE gaBJIe-
HHe B peakIiMOHHOM cocyne He 6onee 1,0 xIIa;

6) HCTOYHHMKA 3aAXKMIaHHs, HMCIIONb3YEMOIo JUIA KOHTPOJIb-
HOro 3aKMraHus ra3oBOM CMECH B CJiyyae, €CJIM HE ITPOHU3OLIUIO €€
BOCIUTAMEHEHHE OT PPHKIUHOHHBIX MCKP.

MCTOUHHK 3aXHMIaHMS NpelacTaBasieT coboit cBeuy ¢ OBYMSA
3JIEKTPOAAMH, HAa KOTODHIX pa3Melll¢éHa HHXpPOMOBas ITPOBOJIOKA
auamerpoM (0,20 +£0,05) mm u mmHoMt (3 1 1) mm. IlIpoBonoky
PACITONIATalOT B BEPXHEH YACTH peaKIIMOHHOIO COCyla M IepeXura-
IOT IJIEKTPUIECKHUM TOKOM IIpH noaadye HanpsoxkeHus (40 £ 5) B.

Bxonsiu#t B 3KCIMEpHMEHTAJNIBHYIO YCTAHOBKY AMHAMOMETD
(Ha puc. 1 He NOKA3aH) CIYXHT VISt ONPEReIeHH CHWIBI ITPHXATHUSA
¥ccenyeMoro obpa3ia K BpaiaioneMycsi JUCKY.

Bpaiaioniicss THCK, KOHCTPYKIIHS KOTOPOIo IIpeACTaRIcHa Ha
puc. 2, umeer auamerp 100 MM ¥ romumHy 10 M. B 1ieHTpe mucka
PACTIVIOXEHO OTBEepcTHE auaMerpoM 10 MM, mpeaHazHaYeHHoOE UIA
3aKpeIUVICHUA OMCKA B IMEpeJaTodHOM MexaHMame. Ha mucke BRIpe3aHo
yerhipe cermeHTa. HMccnenyemuiit obpaser; (puc. 3), BHOIOJIHEH B BHIE
racTuHbl o 140 MM, mmpuHo#t 25 MM, TomumHoK 7 MMm. Ha
TUIACTHHE MMECTCA (BA OTBEPCTHSA: OJHO - JUIA 3AKPEIUICHNS TUIACTHHBI B
3KCIICPHMEHTATLHOH YCTAHOBKE, BIOpO€ — IS OIPEHEICHHUS CHILI

NMPYDKATHSA TUVIACTHHEI K BPAIIAIOLIEMYCH JHCKY.
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Puc. 1. IIpunyunuasbias cxema ycmaHoeKy
AR UCCAe008aHUR UCKpobe3onacrhocmu
MAmepuanos:

1 —cocyd peaxyuonnwii; 2 —xpwwuxa; 3 —uccae-
oyembill o0pasey; 4 —oepacamend; 5 — npuNCUMHOU MeEXE-~
nuam; 6 —epawarouwuiics duck; 7 —3asexmpodeuzamens;
8 —nepedamounwii mexanum, 9 —uanomemp; 10 —ea-
xyymusid nacoc; 11 —eaxyymmemp; 12 —ceeua;

13 —nonudxcaowui mpancopmamop; 14 —6asaon
C 20pIONuUM 2a3om; 15 —eenmuns




3. IOPANOK HHPOBEIAEHHWA
HKCIIEPMUMEHTOB

3.1. Uccnenyemert obpasel; M Bpalaiomuiics guck (maiee 1o
TEKCTY ~— HCHbITbIBaCMas 1apa) 3aKpeIUBIOT B PEAKIIMOHHOM COCYIE.

3.2. C noMoumpio NPHXUMHOK TPYXHMHBI PeryIupyior CUWIY
NpUXXaTHSI UccaexyeMoro obpasna K JUcKy.

3.3. Kanubpyior AMHAMOMETP 3TAJIOHHBIMH THPSIMH MAacCOl
or 0,1 mo 1,0 kr.

3.4. UaMeps10oT C IIOMOLUBIO AUHAMOMETpa CHJIY IIpHXATUS
IUTaCTUHBI K OMCKY. B Xome 3KCIepMMEHTOB HEOOXOOMMO IIOMI-
JIEpXHWBATh CHITY IPHXKATHS IUTACTHHBI M AUCKA B auana3oHe 6—7 H.

3.5. 3aKpbIBaIOT KPHIIIKY peaKIIMOHHOIO COCy/a.

3.6. OcylecTRISIOT repMeTH3alHIO BXOJa BalIa 3JIEKTPOIBH-
raTejisl B peakKlUHOHHBIA COCyl IyTEM 3aTAIHBaHHUA YIUIOTHUTEIbHOMN
1HAKOHI.

3.7. BaxkyyMHpYIOT pe€akIIMOHHBI¥ COCyd MHO OCTaTOYHOIO
napineHus 0,5 xlla.

3.8. Ilo nmapuHaJbHBIM HABJICHHSM ITOANAIOT B peaKIMOHHBIN
COCYl KOMITOHEHTBI MOpIOYEN ra3oBoOf CMeECH.

3.9. Ocnabasior YIUIOTHUTENALBHVIO MIAWby A TOTO, YTOORBI
B 3JIEKTPOIABHUIATENSI MOT BpallaTbCcsd CBOOOIHO.

3.10. BXIo4aIoT 3JIEKTPOABHIATED.

3.11. C noMolbIO ceKyHaoMepa (PUKCHPYIOT BpeMS £, OT MO-
MEHTAa BKJIIOYEHMS 3JICKTPOJABHIATENSl 1O MOMEHTA 3AXWIaHHA TO-
plogeil razopoit cmecu. IlorpemiHocrs usMepeHus He 6onee 0,1 c.
3aKHraHue CMECH OIPEHAENSIOT 10 MAHOMETPY X BH3YaJIbHO Yepe3
CMOTPOBOE OKHO. EciM BocCIIaMEHEHMe CMeCH He ITPOMCXOIUT
B TCUCHHE 1| MHH, PErHCTPHPYIOT OTCYTCTBUE 3AKHTaHHSI.

3.12. BRIKIIOYAIOT 3/1EKTPOABUIATEb.

3.13. Ilp¥ OTCYICTBHMH BOCIUIAMEHEHHS ra3oBoil CMECH OCy-
IUECTBISAIOT €€ KOHTPOJBHOE 3aXHMIraHWE C ITOMOILUBIO MCTOYHMKA
3AKHUTaAHHA.

3.14. YcnoBus U pe3yabTaTbl NPOBEACHHA MCITBITAHHA peru-
CTPHDYIOT B NpoToKoJie, ¢opMa KOTOpOro IpHBeAeHa B IPHIOXE-
HUH (00s13aTEHBHOM).

3.15. IToBTrOpsAIOT NpPOLEAYPY HMCIBITAHHH JUIA KaXIOIo CQ-
CTaBa ropioueil razoBoil CMeCH He MCHee INATH pas.
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4. OBPABOTKA PE3VIIbTATOB

4.1. Ina xaxaoro cocraBa ropodyeil rasoBo CMecH olipene-
JSIIOT CpeHee BpeMS 3al€pXKH 3aXKUIAHHUSA Iy 5 MO popMyne

m
tcp.s = ZtS, /m’
i=1

rae t,ﬁ — BpPEMSI OT MOMEHTA BKIIOYEHHS 3JIEKTPOIABUIrATEII OO MO-

MEHTA 32XHMTIaHHUSI roplIoYeid CMECHM B I-M HCIIBITAHHH;, m — YHUCJIO
HCIIbITAHUM UIS1 NaHHOIO COCTaBa ropioyei razoBol cMecH.

4.2. Onpenensiior YUCIO coyaapeHU# o6pa3loB B €AHMHHULY
BpeMeHH N, c-1, no ¢popmyne

N =nk
rae n - Y4CJIo 060poTOB HUCKA B EAHHHUY BpeMeHH, ¢ !; k — uucno
BbIp€3aHHbBIX CETMEHTOB Ha QuUcKe (kK = 4).

4.3. Onpenensior BepOATHOCTh 3aXHUIaHUS P ropiovyey raso-
BOM CMECH JAHHOro cocTaBa (MPUKUMOHHBIMU HCKPAMHU HUCIILITHI-
BaeMoOM napu (HccaexyeMoro oopasua ¥ Bpallfalollerocsi AMckKa) o

¢dopmyne

p=_1

tcp.sN

4.4. HMcnoiTeiBaeMasi napa cyuraercss HcKpobesomacHoit mno
OTHOIUEHHIO K JAaHHOK ropio4el razoBoM CMECH, €CIH MAKCHUMAaJIb-
Hoe 3HaYeHHe P He mpesnimaer 10-3 mug moboro cocrasa ropoyei
razopot cMecH. IIp# 3TOM MCHBITBEIBaeMasi Napa CYUTACTCA MCKpPO-
6€e301acHON IO OTHOLUEHHIO K ra3olapOBO3AYLIHbIM, a TAKXe IThI-
JICBO3OYIIIHBIM CMECSIM C MHHHMAIbHOM J3HEpPruen 3aXKUraHus,
OosiblIeH, 9€EM Y MCIOJIB30BAHHOM IpH IPOBEACHUH MCIIBITAHMHA
ra3orapoBO3AYIIHOM CMECH.

5. TPEBOBAHMNS BE3OINIACHOCTH

5.1. DKcCnepMMEHTAIbHAsE YCTAHOBKA pa3MELIaeTcsd B IIOMe-
IHEHHUH, YXOBIETBOpSAIOIIEM TPEOOBAHUAM HOPMATHBHBIX JOKYMEH-
TOB I noMelneHu# knacca @5 nmo pyHKUHOHAIBHON NOXapHOMN
onnacHoctd 1Mo CHull 21-01-97° ¢ yyeToM KaTeropuM NnoMeIICHHS
no HITH 105-95.



5.2. K o6ciayxXHBaHHMIO YCTAHOBKHM AOITYCKAIOTCH JIMIIA, HOC-
Turiiye 18-y1eTHero Bo3pacra, IPOLIEHIINE MEAHIMHCKOE OCBHJE-
TEJILCTBOBAHME, IPOU3BOACTBEHHOE OOYYCHHE M KMMEIONIHe JOIMYyCK

K 0OCJIIYXMBAHHIO COCYIOB ITOX NaBJIECHHEM.
5.3. HcnwraHus npoBOAAT IBa 4eJoBeKa. PaGouue Mecra

ONepaTopoB HOJXHBI YROBICTBODSTH TpEcOOBaHHMAM 3NEKTPoOE30-
nacHocT¥ mo I'OCT 12.1.019 ¥ caHHTapHO-THrHEHHIECKHM Tpe6o-
BaHMsIM o TOCT 12.1.005.

Cpencraa 3alMTH O0OCIIyXWBAIOLIEIO MEPCOHANA JOJIKHBI CO-
orBercTBoBaTh I'OCT 12.4.011.

5.4. 3anpemaercd 3amMoJHEHHE YCTAHOBKH ra3olnapoBO3MyII-

HBIMH CMECAMHM BhIlle aTMOC(hEPHOIo HABICHUA.

6. HOPMATHBHALIE CChLIKH

B Hactrosimueit MeTroaMKe HMCIIONB30BAHH CCHBUIKM Ha Cjie-
AVIOLIHEe HOPMATHUBHEIE JOKYMEHTHI:
roCT 12.1.005-88 CCBT. O6imMe caHHTapPHO-THTHEHH-

yeckne TpeboBaHHA K BO3AYyXy paboueit 30HBI.

FTOCT 12.1.019-79 CCBT. 3OnexrpobeszonacHocts. O6ume
TpeOOBaHMA M HOMEHKJIATypa BHIOB 3alI[MTHI.

TOCT 12.4.011-89 CCBT. Cpencrsa 3aluHTH paboTaIOLIHMX.

O6ume TpeboBaHNA H KIaCCHPHUKALUA.
HIIB 105-95 OmnpeneseHHe KaTeropHif moMelmeHHM H 3na-

HUHA MO B3PHBONOXAPHON H MOXAPHONH OITAaCHOCTH.
CHull 21-01-97* IloxapHas O6e3omacHOCTh 3MaHUH H CO-

OPYXEHHHA.



IIPHIOXEHHE
( OGazamenviioe)
DopmMa npomoKoAa 3KCREPUMeHmoe

ITPOTOKOJI Ne

JiaTa mposeeHHS IKCIEPAMEHTOB:
Marepran gccaeayemoro obpasna:
Marepran spamaomerocs JRCKA:

e 3EKCnepEMERTOB: ONPEACICHUE 3aXurawoueh crnocobHo-
CTH GPUKIHOHHBIX HCKP, O0pa3yIOUIUXCS IIPH TPEHHUU IMPYOKUMHOMN
[UIACTHHBI O BpAlAIOIUHACA AUCK, IO OTHOIIEHUIO K ropioyei ra-
30ITIapPOBO3NYIIHON CMECH.

DKCOePAMERTAILHEOE 000pyAOBaRMe: COOTBETCTBYET METOMHKE
oLlIeHKH uckpobe3onacHoctH MarepHaioB (OPI'Y BHHUUIIO MBJI
Poccunu).

H3mepETe L EME NpROOPHI:

CexyHOOMep MapKH , 33aBOACKOH Ne ,
NHAaINa30H M3MEpEeHHs OT 10 __ C, LieHa JieJIeHus _ C.

I1oArOTOBKR K SKCOEPHMEHTAM H nponez;ene OILITOB: B COOT-

BETCTBUU ¢ MeToaHKON OLeHKHM HCKpoOe30IMacHOCTH MAaTepHAIOB
(OI'Y BHUHUITIO MBI Poccun).

IIapaMeTpel OKPYXRIOIMEH Cpenl DA MPOBENCHAN IKCIICPHMEHTOB:

arMocdepHoe nasneHue, xlla

TeMIIepaTypa Bo3ayxa, °C

OTHOCHTEJIbHASA BIAXHOCTH BO3/yXa, %

Marepmaanl: ropovee:
OKMCIMTENb:

PesyabTamni axcnepmuemn

CocraB maomﬁ CMECH
0 /n by C ropioumit ras, OKHCITHTE] PeaynbTar
% (06.) % (06. )

112 3 | 4 |\ 0S5 0|
J | BocrnameHenne/oTkas

IMonyyeHHpIe PE3IVALTATH ONMBITOB OTHOCATCS TOJNBKO K 00-
pa3liaM, NMOABEPTHYTHIM 3KCIIEPHMEHTAIBHONR ITpOLIEHype.

Hconoaaurenm:
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