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Orpandyenre CpokKa AEUCTBUSA CHATO MO NpOTOKOIAY Ne 4—93 MeXrocygapCTBEHHOr0 COBETA MO CTAHAAPTH3ALMH,
meTpoaornd H ceprudpukanuu (MYC 4—94)

Hacrogmuit craHmapT pacIpoCTpaHsSIeTCS Ha 3€pHO, IIPEIHA3HAYECHHOE U IIPOOOBOJIBCTBEHHBIX,
(pypaKHBIX™ U TEXHUYECKUX LIEJIEN, U YCTAHABIUBACT METOIBI OIIPEACICHUS 30JIbHOCTH.

30JIBHOCTBIO HA3BIBAIOT BBIPAKEHHOE B IIPOLIEHTAX KOJINYECTBO MUHEPAJIbHBIX BEIIECTB, OCTAIOIIX-
CS ITOCJIE ITOJIHOTO CTOPAHUS OPTAHWYECKUX BEIECTB HABECK.

CyIIHOCTh METOIOB 3aKJIOUACTCS B CXUTAHNHM HABECKM PA3MOJIOTOTO 3€pHA € ITOCIEAVIOIINM KOJIN-
YeCTBCHHbBIM OIIPEACIICHUEM HECTOPAEMOTO OCTATKA.

1. METOJI OTEOPA TIPOB

1.1. Metox orbopa 1mpod — 1o I'OCT 13586.3—83.

2. AIIITIAPATYPA U PEAKTUBbI

2.1, Jiiga npoBeaeHUS UCIIBITAHUA JOJIKHBL IIPUMEHATHCH

MEJIBHULIA JIA0OpaTOPHAL;
BECHI JIADOPATOPHBIE ¢ IMOTPEIIHOCTBIO B3BelIMBAHUIA He 0osiee 0,0002 r o TOCT 24104—88** ¢

[IpeaeioM B3BemnBaHuda 10 200 r;

1eyb My(deIbHasl;
skcukarop 1mo 'OCT 25336—82;

turiaun dpapdoposbie Ne 3 1o 'OCT 9147—80;
Turan ksBapuenble 1o ['OCT 19908—90;
IIIUIILBI TUTEJIbHBIE;

* B yacTu omnpeaesicHUA 3061 B 3¢pHE, TIpeTHA3HAUYEeHHOM IS pypakHBIX 11eeit, neiictyeT [OCT 26226—95.
w o C 1 mwong 2002 r. BBeneH B nevicteue 1 OCT 24104—2001.
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IDIACTUHKU CTEKIITHHBIE pasMepoM 20 x 20 ¢cMm;
cuTO No (8:;

nurerka 1o 1OCT 1770—74;:
kucitota azorHast o ['OCT 4461—77, x. 4., roTHOCTBIO 1,2 T/CcM?;

CITUPTOBOM PACTBOP VKCYCHOKUCIIOTO MAarHU, IIPUTOTOBJIEHHBIN CIeAVIOIMM o0pa3oM: 1,61 T ykeye-
gokuciaoro Mardusga o HJI pactBopsror B 100 om® 96 %-HOro 4YMCTOTO 3TWIOBOTO CIIMPTA 110
['OCT 5962—67*. B nmonnyyeHHbIN pacTBop Ipubasisaior 1—2 xpucraummka voga 1o 'OCT 4159—79, 110-
CJIe PACTBOPEHMS KOTOPBIX PACTBOP PUIBTPYIOT Uepe3 OYMAXKHBIN (PUIIBTD.

[1pUroToBIEHHBIN TAKUM 00PA30M YCKOPUTE/IbL HOJDKEH OBLITH IIPOBEPEH, IJIA YEro B JIBA YUCTBHIX U
[IPOKAJIEHHBIX HO ITOCTOSHHOM MACCHI TUIVIA HAJIMBAIOT U3 IMUIIETKU 3 CM° YCKOPUTENA U 3aKUTAIOT €rO.
[lociie cropaHust YyCKOPUTEIS TUIJIA CTaBAT B My(eJIbHVIO II€4b M IIpoKaaIMBawT 20 MWH, 3aTeM TUIJIH
OXJIAXKIAKT B AKCHUKATOPE M B3BeIIMBANOT. 110 pasHUIe MeXIy MAaCCOM TUIJIEN IIOCIIE IIPOKAJIIMBAHUA C
VCKOPHUTEIIEM M MACCOM YMCTBIX TUIJIEM VCTAHABIMBAKT MACCY 30JIbI YCKOPUTEIA.

CHMpPTOBOM PaCTBOP YKCYCHOKMCIIOTO MarHud JOJKEH XPAHUTHCI B CTEKIIMHHOM ITIOCYIE C IIPUTEP-
TOM IIPOOKOM B CYXOM, IIPOXIIATHOM M TEMHOM MECTE.

(U3menennaa pepaknua, Usm. Ne 1).

3. TTOJTOTOBKA K UCITBITAHUIO

3.1. IlloarortoBkKka 3¢epHa K UCIIBITAHHU IO

3.1.1. M3 cpeaHent npoObl AeIUTEIEM WM BPYUYHYIO BIACIMIOT 30—30 T 3epHA, OUUILAIOT €TI0 OT CO-
PHOMU IIPUMECH, 34 UCKIMIOUYECHUEM UCIIOPYECHHBIX 3€PEH, M Pa3MaJIbIBAIOT Ha JIA0OPATOPHOM MEJIBHUILIE Tak,
YTOOBI BCE PA3MOJIOTOE 3€PHO IIPOILIO IIPU IIPpOoceUBaAaHUM yepe3 cuTo Ne 08.

Pa3Mo0i10TO€E 3¢pHO BBICBHIITAKOT HA CTEKIIIHHVIO IDIACTUHKY 1 JABYMS IUDIOCKMMM COBKAMU CMEILIMBAIOT
1 PA3PaBHUBAIOT €0, 3aTEM IIPUAABIMBAIOT APYTUM CTEKIIOM TAKOTO K€ pa3Mepa, ¢ TEM YTOOBI Pa3MOJIOTOE
36PHO PACIIPEICIIMIOCH POBHBIM CJIOEM TOJILMMHON 3—4 MM.

YioamB BepxHee CTEKIIO, OTOMPAIOT HE MEHEEe YeM M3 HECATH PAa3HbIX MECT JIBE HABECKM MACCOU
2—2.5 T Kaxpgad B ABa IIPEABAPUTEIBHO ITPOKAJICHHBIX O ITOCTOSHHOM MAaCChl ¥ OXJIAKICHHBIX B YKCHUKA-
TOpE TUTLJIA.

(U3menennasn pegaknua, Usm. Ne 1).

3.1.2. OmHOBpEeMEHHO BBIICIISIOT ABE HABECKU I OIIPEICIICHUI BIAXHOCTH PA3MOJIOTOTO 3€pHAa 110
['OCT 13586.5—93.

32. IloanroTtoBKa MYPEJbHOM M€Y K UCIIBITAHH IO

3.2.1. B o0bpryHBIX My(EIIBHBIX IIeUax B CPEAHEN YaCTH IIePEIHEN M 3aIHEN CTEHOK IEIal0T OTBEP-
CTUA gruaMeTpoM 40 MM. DTO HEOOXOIMMO U VOAJICHUA IIPOAYKTOB CXKUTAHUA, 4 TAKXKE UL IIPUTOKA BO3-
IyXa, YTOOBI HE JOIIYCTUTH IUIABJICHUA HECTOPACMOI'0 OCTATKA HABECKM 3€pPHA.

OnHy 13 MyQeJIbHBIX TI€4ell, UCIIOJIb3YEMBIX B METOAE O30JICHUS IIPU BBICOKMX TeMIlepaTypax IIeUH,
HEO0OXOAMMO 11epeOobOPYAOBATD I JOCTUKEHMI MAKCUMAJILHOIO HAKaIa II€YU 1O OPAHKEBOTIO 1BeTa. /s
STOT0 OOBIYHVIO OOMOTKY My(eiIa 3aMEeHSII0OT OOMOTKOM M3 XPOMOHUKEIIEBOM IIPOBOJIOKY cedeHMeM 1,2 MM
¢ gorryckaemMon Harpyskou 11—12 A. Ilpu 1niepeMoTKe He HOIIYCKAECTCSI COIIPUKOCHOBEHUS MEXKAY CODOM
BUTKOB IIPOBOJIOKM. BO M30eKaHMEe OKUCIECHUS IIPOBOJIOKY JO/IKHA OBITH 00ECIIeUeHA TIHATCIbHAA U305 -
IUST OOMOTKM OT Bo3ayxa. /s sToro gesnaercd odMaska MydeIsa pacTBOPOM M3 CEMM YAaCTeW TOJTYECHOTO
OTHEYIIOPHOI'O KUPIIMYA M OJHOM YacTHM IIAMOTHOM IIMHBL. llepen IIpuUroromiieHUEM pacTBOpa U3
PACTOJIMEHHOTO KUPIIMYA IIPHM IIOMOINM IIOJAKOBOOOPA3HOIO MAarHuTa MJOJDKHBI ObLITH  YIAJICHDL
METALIMYECKUE TIPUMECH.

4. TNTPOBEAEHUE UCIIBITAHUA

4.1. OnpenesieHUs 30JIbHOCTY IIPOBOJAUTCSI METOIAMU O30JEHUS PA3MOJIOTOTO 3€pHA B MY(pEIbHOM
[1e4y 0e3 IIPUMEHEHUS YCKOPUTEIIEHN, ¢ IIPUMEHEHUEM YCKOPUTEIEW WIIN IIPYU BBICOKMX TEMIIEPATYPAX M-
(peJIbHON I1eUM.

42. MeTtong 0o30J1¢eHHNY 3¢epHA 03 IPUMEHEHUA YCKOPUTEJI I — OCHOBHOU MeE-
TOJI

* Ha repputopuu Poccuiickoit @eneparmin getictsyer TOCT P 51652—2000.
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4.2.1. B3BelleHHBIE TUIIM ¢ HABECKAMM IIOMEINAIOT ¥V ABEPLBI MY(PEIbHOM TI€YM (MUIM Ha IBEPILY,
€CIM OHa OoTKMAbIBaeTcsd), Harpeton go 400—500 "C (TeMHO-KpacHOE KaJICHUE), M OOYIIIMBAIOT HABECKH,
He IOIIYyCKAasl BOCIUIAMEHEHUS IIPOAYKTOB CYXOM IIE€PETOHKIU.

[1ocie mpexkpaleHUA BbLICICHUS IIPOAYKTOB CYXOU IIePETOHKN TUIJIM 3aABUTAI0T B MYy(]eJIb U 3aKPbI-
BalOT ABEpLY, 3aTeM Mydeib HarpeBaioT 10 600—900 °C (apKo-KpacHOe KaJleHUe).

O30J1eHIE BEAYT OO0 ITIOJHOIO MCYE3HOBEHUA YEPHDBIX YACTHULI, ITOKA LIBET 30JIbI HE CTAHET O€JIbIM WJIN
CJIETKA CEPOBATDHIM.

[locie oxitaXmeHUs B SKCHUKATOPE TUIJIM B3BEIIMWBAIOT, 3aTEM BTOPHWYHO ITPOKAJIMBAIOT HE MEHEE
20 MMH U, €CJIM Macca TUTJIEH € 30JI0M HE U3MEHIWIACH ITOCJIE TIOBTOPHOTI'O B3BEIMBAHUA, O30JICHUE CUNTA-
0T 3AKOHUYEHHBIM, a €CJIM Macca UX YMeHbINWIACh 0osiee yeM Ha (,0002 1, mpoxkajimBaHue ITOBTOPSIOT. B
CJIY4ae YBEJIMYCHUS MACChI TUIJIEU C 30JI0M IIOCIIE IIOBTOPHOTO IIPOKAJIMBAHUS O€pPyT MEHBIICE 3HAUYCHUE
MACCHI.

(U3menennasn pegaknusa, Usm. Ne 1).

4.2.2. llpy HAIMYMK pa3HOIJIACUN OIIPEACICHNE 30JIbHOCTU IIPOBOIAT METOAOM O30JICHUS 3€pHA 03
[IPUMEHEHHNI VCKOPUTEIIE.

43. MeTOon 030JI¢eHUY 3¢pPHA C IPUMEHEHUNEM VCKOPUTEIEN

4.3.1. O3zoaenue ¢ azomuou Kucaomou

B3BeleHHbIE TUTIIM ¢ HABECKAMHM ITOMEIIAIOT Y ABEPLUBLI MYPEJIbHOM T1I€9M (MJIM Ha OABEPITY, €CJIA OHAa
oTKMabIBaeTcsd), HarpeTon 10 400—500 °C (TeMHO-KpacHOe KajleHe), 1 OOYIJIMBAIOT HABECKM, HE JTOITYC-
Kasg BOCIDIAMEHEHUS IIPOAVKTOB CYyXOU IeperoHku. llocie 1mmpekpallleHUS BBIACICHUA IIPOAYKTOB CYXOU
[IEPErOHKY TUTJIM 3aABUTA0T B MY(PEJIbHVIO 11€Ub U 3aKPhIBAIOT ABepLy. O30JIeHIE BEAVT A0 IIPEBPALLEHUA
COLEPKUMOT'O TUIJIEM B PBIXIIVIO Maccy ceporo usera. Ilocie 3Toro TUIIM OXIIAKIAKOT U COACPKUMOE UX
CMAYMBAIOT TPEMI-IIITHIO KAIUIAMM a30THOM KMCIOTHI. THUIIM IMOMEINAIOT Y ABSPLLI (MJIX HA ABEPIY, €CIIH
OHAa OTKUIBIBACTCS) MY(PEIBHOM II€YM ¥ OCTOPOXHO, HE HJOIIYCKAI KUIIEHWS, BBIIIAPUBAIOT KUCIIOTY JOCyXa,
[10CJIE YeTO TUIJIM CTaBAT B I1yOb I1eun, HarpeTtoit o 600—900 °C (apxo-KpacHoe KajIeHHue), 3aKpbIBAIOT
NBEPLY U BEIAVT 030JIcHUE B TeueHUe 20—30 MUH.

THUrIM ¢ 030JIEHHBIMY HABECKAMU OXJIAXKIAIOT B AKCUKATOPE Y B3BCUIUBAIOT. O30JICHUE CUUTAIOT 3a-
KOHUYEHHDBIM, €CJIM Macca TUIJIEH C 30JI0M ITIOCJIE TIOBTOPHOTO IIPOKAJIMBAHUA B TeueHNE 20 MUH HE M3MEHS -
eTCH.

4.3.2. 30nenue co CRUPMOBHIM PACMBOPOM YKCYCHOKUCA020 MACHUA

B KaXIbIi B3BELICHHLIM TUTEIb ¢ HABECKOUW ITPUOABILIOT IUIETKON 3 CM° CIIUPTOBOTO DACTBOPA
YKCYCHOKMCIIOTO MAarHu4.

[1o ucreyeHnu 1—2 MHUH, ITOCIIE TOTO KAaK BCA HABECKA IIPOIIUTAIACH YCKOPUTEIIEM, TUTJIN IIOMEIIAIOT
Ha MeTaUIMYeCKyo Win (papdopoBYIO ITOACTABKY HEIIOCPEICTBEHHO B BBITSDKHOM IIKaA(Py M ITOIKUTAIOT
COLEPKMMOE TUIJIEN TOPMAIIEN BAaTOM, IIPEABAPUTEIIBHO CMOYEHHOU CIIMPTOM U HAACTOM HA METAJUINYEC-
KNI CTEPKEHD.

[1ocie BEITOpaHMS YCKOPUTEIA TUIM IIOMEIIAIOT Y ABEPLIBI My(EJIbHON ITeul (MJIM Ha ABEPIY, €CJIH
OHa oTKuIbIBaeTcs), HarpeToil 1o 600—900 °C (sipKko-KpacHOe KaJeHUe), U ITIOCTEIIEHHO 3aJABUTAI0T TUIJIN
B My(deIIbHYIO I1eYb. [IpokanmnBaHue BeAyT IIPUMEPHO B TeUeHUE 1 4 JO IIOJIHOIO MCUYE3HOBEHUSA YEPHBIX
JACTHULI.

Ilociie OKOHYAaHUA O30JICHUS TUIJIA OXJIAKAAIOT B SKCUKATOPE M B3BEILIMBAIOT.

4.3.1, 4.3.2. (M3menennasa pegakuusa, U3zm. Ne 1).

44, MeTOon 030JI¢eHUYI IIPU BBICOKUX TeMIlepaTypax IIe4dHU

4.4.1. O3oyeHUE 3epHA IIPOBOAUTCS ITOCIETOBATEIIBHO B ABYX MY(DEJIBHBIX IT€YaX C PA3INUYHOM CTE-
[ICHBIO MAKCHUMAJIBHOTO HaKaJa.

JUJIST IIEPBUYHOTO O30JIEHUS B3BEIICHHBIC TUIJIM ¢ HABECKAMU ITOMEIIAOT HA 5— 10 MUH B IIepEIHIOI
JacTb OOBIYHOM My(desibHON ITeul. [lociae nmpexpallleHUS BbIISICHUS IIPOAYKTOB CYXOM IIEPETOHKN TUTIIN
Ha 40—50 MMH IpoaBUTaIoT B II1y0h 1ieun, Harpetou o 400—500 °C (TtemHo-KpacHoe KajneHue). Ha mecto
[IPOABUHYTBHIX TUIJIEN YCTaHABIMBAIOT Apyrue 5—6 TUIJIEN M TaK IO IIOJIHOrO 3allOoJIHEHUS IIeYN.

[lociie IEPpBUYHOTO O30JICHUSI BCE TUIIIN IIEPEHOCIT B IIEPCOOOPYIOBAHHYIO MY(PEIIbHVIO 11€4Yb, Ha-
rpeTyio g0 950 °C (opaHXeBO€ KaJICHUE), TIE IIPOMCXOINT 030JIeHUE IpoayKTa B TedeHue 30 muH. Ilocie
ATOTO O30JIECHUE 3aKaHYMBAKOT. [HUIIM ¢ O30JICHHBIMU HaBECKAMHM OXJIAXIAOT B SKCUKATOpEe U
B3BEILMBAIOT.

(U3menennasa pepaknua, Usm. Ne 1).
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5. ObPABOTKA PE3VYJIbTATOB

5.1. 3ombHOCTB (X) B IIPOLIEHTAX KAXION HABECKM 3€PHA B IIEPECUETE HA CYXO€ BEIIECTBO BHIUMCIISI-
10T 110 (popmyiie

v — ™M, 100100
m, (100 — W)’

rae my — Macca 3061, T;
m,, — Macca HABECKU Pa3MOJIOTOIO 3€pHA, T;
W — Bi1aXHOCTEL Pa3sMOJIOTOro 3epHa, %.
ITpumep. my; = 0,033 1; m, = 2,0; W= 13,0 %.
30JbHOCTD (X) B IIEPECUETE HA CYXOE BEIIECTBO COCTABUT

y = 0.03:100-100 _y g0 o
2.0 (100 —13)

5.2. llpm o301€HMH 3¢pHA ¢ YKCYCHOKHMCIBIM MarHueM 30JIbHOCTD (X) B IPOLIEHTAX KAXKION HABECKU
3epHA B IIEPECUYETE HA CYXO€ BEIISCTBO BBIUMCIIAIOT 110 (popMyIIie

(my —my) -100 - 100
m (100 - W)

rae my — o0Imasg Macca 30JIbl, T;
M, — Macca 30JIbl YCKOPUTEIIA, T;
m., — MAacca HaBECKU Pa3MOJIOTOTO 3€pHA, T;
W — BIaXHOCTDL PA3MOJIOTOro 3epHa, %.
ITpumep. m3 = 0,037; my = 0,0098 1; my; = 2,2 1; W= 14,0 %.
30JbHOCTD (X) B IIEPECUETE HA CYXOE BEIIECTBO COCTABUT

y = (0,037 -0,0098)-100-100 _ | 44 o
2,2 (100 — 14)

5.1, 5.2. (M3menennas pesaknusa, M3zm. Ne 1).

5.3. BpMUCIeHUA IIPOMU3BOIIT 10 THICIYHBIX JOJIEU IIPOLICHTA ¢ IIOCIEAVIOIIMM OKPYIJICHUEM H0 CO-
TBIX TOJIEU IIPOLIEHTA.

5.4. 3a OKOHYATEJIBHBIM pPe3yJbTaT IPUHUMAIOT CcpelHeapupMeTdecKOoe 3HAYECHHE DPE3YJILTATOB
IBYX IAPAJUICIIbHBIX OIIPEACIICHUN.

JlommyckaeMoe pacXoXICHUE MEXKAY Pe3yIbTaTaMU I1apaJUIEJIBHBIX OIIPECACIICHUN HE HOJDKHO IIPEBbI-
mrats 0,05 %.

5.5. OKxpyrjeHHe pe3yIbTaTOB AaHAIM3A IIPOBOMAT CIICAYIOIMM 00pa30M: €CJIM IIepBas U3 OTOPaCHI-
BaeMBbIX TU(pP MEHBILE IIATH, TO ITOCIESIHIOK COXPAHIEeMYI0 TU(PPY HE MEHSIOT, €CJIHN Ke IIepBast U3 0TOpa-
ChIBAEMBIX LHU@P OOJbIINEe WIM PaBHA IISITH, TO IIOCISHHION COXpaHIEeMYy0 LUQPPY YBEIMYWBAIOT HA
CANHULLY.

(U3menennan penakousa, Usm. Ne 1).

5.6. Ilpy KOHTPOJILHBIX OIPEAeICHUSIX 30JIbHOCTU IOITYCKAaeMO€ PACXOXIeHNE MeXIY KOHTPOJIb-
HBIM U II€PBOHAYAJILHBIM OIIpele/IeHUSIMU He T0/LKHO IIpeBbiuath 0,1 %.

[1py1 KOHTPOJIIBHOM OIIPEACIICHNN 34 OKOHYATEILHBIN PEe3yJIbTaT IIPUHUMAIOT PE3YJIbTAT IIEPBOHA-
JaJILHOTO OIIPEIACIICHU, €CJIM PACXOXICHNE MEXIY pe3yibTaTaMU II€PBOHAYAJIBHOTO M KOHTPOJIBLHOIO
OIIPEACIICHUS HE IIPEBBIIIACT JOIIYCKACMYIO HOPMY. ECIN pacXoXKaeHUE IIPEBLIIIACT JOIIYCKACMYKX) HOPMY,
34 OKOHYATEJIBHBIN PE3YIbTAT IIPUHUMAKOT PE3YJILTAT KOHTPOJIBLHOI'O OIIPEACICHUA.

(Beenen gonoanntenbno, U3m. Ne 1).



