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and delermination of grain size
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ORCTY 09049

Jara spesenna 010183

Hacroaumiil cTadaapT yCTaHARTHRAST METALIOTRAMMYSCKHE METOAR BRISTENSHNA H ONPEIeIcHHA BEIH-
Y 3epHA cTaneHl H CILIABDR.

Merannorpafiaeck sy MeTOIAMY CIIPeaeTaiT:

BEAHMMHY ASHCTRHTENRHOMD J32PHA (N0Ce ropaveid eopsauii 1K Toool Tepsdeckol obpabdoTiH);

CKIOHHOCTE 3EPHA K POCTY == ONMpelele HHeM BeIWUHHLE 3ePHA AYCTEHUTA MOCe HATPER: MY TeMIek-
TYPE H BPEMENH BELICPEKHE, YCTAHOBIEH HEX HOPMATHEHO-TEXHHYECKOR DOKVMENTAMMER HA CTATH I CTINAGLE,

KHHETHEY POCTE 3EREH — ONpeleneHien BETRYHHIA JEPHA NOCAS HATPeEY B HHTEPBLIE TeMITEPATYD H
BPeMEHH BLLTEPAEH, YCTAHOBASHH RN HOPMATHEHO-TeXHHYLCKOH IOKYMEHTALHEH Ma CTAIK M CTLTARL.

1. OTROF ObPAIIIOR

1.1, MecTo oToopa H KONHUECTRO OOPAsII0E AR ONPeleTeH A BeTHYHIL 3EPHA YCTAHABTHBAIOTSA HOp-
MATHEHO-TEXHMYSC KON B0KVMEHTALMEH Ha CTATH B CILTABE.

LI Flpe oTeyTeTrME vEaZanniE oThop ofpajuos 008 onpeaens U A8NCTRMTENLHOT 32PHa NPOBIAT
MPOHIEOLHO; L8 ONPeIeieHHE CKAOHMOCTH I2pHA K POCTY B KHHeTHKH pocTa o160 obpailos nposoidar &
secTe OT00pRa LA MEXAHHYeCkH X HCIETAR I,

L2 [lpw oTeyTeToHK yKa3aH il B HOPMATHBHO-TEXHHUeC KON TOKVMENTALIMN HCTILTIHHAA MPOBOIAT Ha
OIHOM GO,

1.2, [noupmme cedeuia uuniha Ha obpaine nomsH:s GLTE He Mepee | ow’.

JAa MeTAII0NPOIY KIHE TOTHMEHHOH MeHee 8§ MM TOTYCKAETCA H3MOTORMEHHE WTHGOE NI0ILALLKY MEHee
I cmi.

g onpereie A CRAGHHOCTH JEPHA K POCTY W KMHETHKH pOCTa Jepha jonyckasred orhop obpaiuos oT
KOoBAHOH KoBmesoH npobE NP VETOBHH CONOCTARAMOCTH PeRvILTATOR HCOLTAHHA ¢ PEIVILTATAMHA TOTORORA
METALIOTPOIYELTHIA

2. METOAM BRIABIEHHA FPAHHIL 3EPEH

2.1, Fpasisius 32pes BREARTHOTCH METOLAMM:
TPaRTEHHA,

LIEMEHTALHH,

ORHCICHHSL,

CeTKM (eppHTa MM LHEMEHTHTA,

CETKEH NEQIHTA [TPOOCTHTA),

BAKYYMHOMD TEpMENECKOTD TPARTEE .

Hanamae ofsmmaisnoe [lepenesarea Bocpemena
L

£ ManarenkCcTeo cTAHIApTOB, [943
©3 HITK Hanarenkcteo cravgapron, 2003
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C.2TOCT 5639—-§1

MeTon FRGHPRIOT B ABMCHMOCTH OT XHMHUECKOTD COCTARE CTATH 1 LIEIH HCMLITAHKA,

2.1.1. MeTon TpanaenHa

2L 11 MeToa TpanieH A TPEMEHAIOT 108 BRIARIEHHA FPAHHL JEHCTEHTENLHOMD 38PHA, 4 TAKAE IPa-
HHL 3EPeH AYCTEHHT [ VIIEPOIHCTEY M ASTHPOBAHHLY CTATAX, JAKAAMBAOUIMXCA HA MAPTEHCHT IWTH Del-
HKT, ¥ CTATAX, B KOTOPRLY JTPYIHEHD NonydeHHe e ppHTHOR HIH UeMeHTHTHON CeTKN.

2.1.1.2. Busmnente rpadiy JeACTEMTEIBHOTD 3EPHA MPORGIAT Ha obpasuax 023 JonoanuTe Lol Tep-
sMHYECKOd oDpaboTrm.

2113, 009 padgene A TPaH il 3epeH AYCTEHNTE TEMIIEPATY YV HAMPEEA, BPEMA BLIOSEKH B CEOPOCTL:
UTARISHAA YCTAHABIHEIOT HOPMATHEHO-TEXHH9ECKOH A0KYMEHTALIHEH Ha CTANM M CIABLL

Ecam tTemnepatypa HAMPE RS W BReMA BRUICAKH HE OTOR0PEH R HOPMATHEHO-TEXHAMECKOH IOKYMeHTA-
UHeH, TO 408 HHIKOYTIEPOIMCTRX CTANSH TEMIepaTyVRa JOLEHA DuITL (930 £ 10) "C.

Jaa npyrux craneild TeMnepaTypa Harpepa JoJLEHA DLITE papEa Wik Ha 2 “C--30"C e TeMneparypll
IAKATEH, YCTAROGRIEHHOH HOPMATHRHG-TeXHHYeCKkol 1oKyaenmalmeii.

Bpess peliepekkn JouEHo OuTe He Metee | u ¥ He Donee 3 4.

Jna Gostee YeTKOTO BRIARTSHE [PHNL IeHCTRHTEABHOTD W AYCTEHHTHOTD JepHa 0DPatllsl NOLGEPramT
OTIYCKY: VINEROIHCTES M HUIKONErMPORAHHEE CTATH — nmpi 2253 "C=23) "C, 1erapoiaiHele CTATH M
CIMARRL — TipH 300 °C W BRle & 3a8HCHMOCTH OT XHMHYSCKOTND COCTaR.

2.1 1.4, C nopepxrocTH 00pasia vIananT obesyriepode HAL caoi, HIroToOmTaoT MUKPOLULTHE B Tpa-
OAT B PEAKTHEAN, NMPHBEICHHLY 6 TIPRACKEHHH 1, HAN APYTHY, MOIGOIAIOLEY YeTKO DLIABHTE TPEH AL
IEPEH.

MuupepcankMeil PeakTHD 1T TRARMEHHS CTANEH — CheseNPHIOTORTE UL HACKLIEHHEBIT TIPH KOMHAT-
HOH TEMTIEPATYPE BOOHLIA PACTEOP MHEPHHOEOH KHCNoTE ¢ Jobaatentes | % —10 % nonepuaocTHO-AKTHI-
HEX BeecTs ([1AB) THna CHHTOHOA WIH MOKWHK BelecTE — «[Iporpeccs, «AcTpas, wammyss «/lagas Hin
OPYTHR ANKHACYNLPOHATHRIY COETMHEHHH.

Jnn Dovlee YeTKOMD BLIARISHHA CPANKLL I2pel CASIYeT MPOBOIHTE NEPenoIHPORKH © MOCTeny KIHM
TPARTEHHEM H NOIOTPpeRoM peakTiea a0 30 "C=70"C.

212, MeTton ueseTaliHig

2121 MeTon uese HTAHH APHEMEHAINT L1 BEIARTEHWA JPeH AyCTEHNTA B CTANAX, NPeIHaIHa et Lix
A LeMeHTALIMM, B UL VITepOIHCTEY HeteMeNTHPYEMEIX CTIeH ¢ Maccopoil qonel yroepona ao (0,25 %,

Ipaadiiie 32ped BHMARTAKTCH B HEMEHTHPOBANMOM CI0S B BUIE CETKH BTORHUHOTD LEMEHTHTA.

2122 Obpasu De3 CcreloR OKHCISHHA H ODeIyIIepOAMBIHNA HATPERIOT [TPH TEMIlepaType
{930 £ 10) "C B MIOTHO SKMRTOM ALIHEKS, HANOITHEHHOM CREXHM KapOOpHIaTOROM OIHOTD H3 COCTABOR:

60 % npesecroro yroa, 40 % yrnesmenoro Gapua: 70 % opesccuoro yroa, 30 % yreEHcIoro aTpHA]

100 % roToRoTe BOHTI0EMHCKOND KAapHinpHaaTopa;

100 % norykoKcoporn Kapiopuiatopa no DOCT 53335,

Passep AHEa BREIOHPAIOT B 3AGHCHMOCTIH OT KEOTHYECTED ODPAIIOE, PACCTORMHE MERIY KOTORLIMH B
ALHES Q07A4H0 DLTE He MeHee 200 M.

Dibes KapipHIaToepa JokeH OuTh B 30 pad Goaeiue obbesa obpasinon.

Bpena pRUTePRKN NOCTE MPOrPeREa ALCHKD — 8 4,

COpasikl Nocie UeMeHTAWH (OIAs1aoT BMecTe ¢ smukos ao 600 "C ¢ pasmuaHoil cropocTRIO!
YASPOIHCTYIO CTank: He Gonee 13 "C 6 4ac, ferdposaiiye — He Doaee 30 'C o yac, CROpOCTE OXTAEIEHHA
odpasion fae 60 "C B yac He pernaMe HTHRVETCA.

2023 00pasuel nocie UeMeHTILUHE PaIpesaidT MOmomas Wik © QOHeH CTOPOHL] YAAMMIOT MoBepi-
HOCTHE CIIodt Ha TaviMEy 2—3 uid ¥ HITOTORTA KT MAKPOLETH (.

JA BLIARISHHA COTEM HeMeHTHTA LLTH L pekoMelIveTed TPABHTE B OJHOM M3 PeaKTHROR!

3% = 5 % =MLl pACTEOP A30THOH KACIOTE B 3THI0BOM CIIHPTE,

3 -1l pACTEOP MHEPHHOBOH KHCIOTE B 3THAOBOM CITHPTE!

PACTBOP MUKPETA HATPHA, COCTOALLMA M3 2 T AMKPHHOBON KHCIOTEE, 25 @ egKor) HATPHA (KaycTHYeC-
kot cons) i 100 em’ pon {TpamIeHEe ANeKTPOANTHYECKOS, HANPIKEHHE HA TARHMAX BAHHE — 6—10 B,
MPOIEEATEILHOCTE TRARTEHHS — HECKOILKD CeKYHI);

KHOAWHH PACTROPR MHEPATA HATPHA (TPARTEHHE XHMHEYECKOS, BpeMa TParneHnd — 1020 sun).

2.1.3. MeTton OKHCIEHHA

2131 MetoR oKHCISHHA MPRMeHSIoT LT KOHCTPYVELEHOHHBIX W HRCTRPYMEHTATENLX (VIAePOIHCTLIX W
NErHPOBIHHEIX) CTATeH.

INpaHALE 32ped AYCTEHNTA GRARAIOTCA 10 CETES OKHCI0RE,
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NOCT 5639—82 C. 3

2. L322 O6pasusl ¢ NOTHPOBAHHOTH NOBAXHGCTLR NOIBSPrAKT HATPERY 00 ONPRIeme HHOH TeMne pary-
PRl H BELSPAHBIOT B TEY2HHE BpesMerH cornacHo n. 2.1.1.3. Harpes npoRoIAT B BIKYYME MM B 3A0IATHOH
armocipepe.

Jaa okucnenna wnmdop noche BRASDMEN, He CHHAAL TEMTePATYPEL, B TeUL NoA310T BOAIVE B Tede-
e -6l c.

A0NyCKasTen NpHMEeHATE A JAIHHTLL 0T OKHCIEHRA B APOUECce HAMPSE WARGOR CTPYEKY M3 Ceporo
YYTYHA, IpeRecHO-VIOABHEIH NOPpOoLIIoK, BOJIHLN pacThop TeTRatopHOKHCIOrO HATPHA | 0P, MPH YCIORHH
NOAYHEHHA PEIVILTATON M0 BENHYHHE 3ePHA, COOTHETCTEYIOWIMY MOTVYeHHBIM NP METOIE TPARTE .

2.1.3.5. lMocae oxnaxiedys B BOOe ¥ IOVIRPOBKH 00Paiiihl TRARAT 15 OJHOM M3 PEAKTHREOR COCTARA:

15 ca' confAmoll sucnors, 75 oM’ ITHAOBOCO COMPTA), | ¢ MHEPHHOBOIE KWCIOTL, 5 cu' conaroil
KACHOTEL, 100 cs’ aTHAOBOMD cNUpTa; 3 v’ seTanuTpodeH ey TkbokucToTe, 10 cM’ 3THAOROID CIIHPTA.

2.1.3.2, 2.1.3.3. (Mavecaennas penakmas, Hawm, Mo 1).

2.1.3.4 lepen oxnaxneHHe M 6 Bode LUTHG ponyckaeTes obpadoTaTh B PACINARTEHHOM BOIHOM DACTRO-
pe TeTpabopHOKHCIOr0 HATPHA (HACPeTOM 0 TEMISPATVRLL AYVCTEHHIALMK) B Tevwenne 3040 ¢. ['panBukl
JepeH Moche oopaboTER B BOIHOM PACTREOPE TeTPalopHOKHCTIOND HATPHS BLIARIHIOTCA 021 JON0MHHTEALHOTD
TRRRTEHHA.

2.1.4. MeToa ceriu deppHTa WIH BeMEHTHTR

2.1.4.1. Meron ceTkH GeppHTa WK LEMEHTHTA MPHMEHIT 118 GLIARIEHNE TPAHKL 3epeH B 103BTeKTO-
WIHLIX (¢ Maccopoi noneil voorepona 2o 006 %) B 343BTEKTOMIHLIX CTANX COOTEETCTREHHO,

2.1.4.2, 6pazusl ¢ MOGLIM COCTOAHMEM MOBEPXHOCTH NOAREDTAIT HAMeREY 10 OnpeieneHHoil TeMmepa-
TYpI W EpeMeri cormacHo . 2.1.1.3.

Aoa ofpazosanua GepprTHON HIM DEMEHTHTHOH CETEH M0 TPAHHLAM 3epeH 0Opaslhl oxILEIAI0T 00
Temnepatvpil 630 “C ¢ pautHIHOH CKOPOCTRIO B SABMCHMOCTH 0T MAPKH CTLTH.

o VrAepoIHeTHY CTanell © wacconoil monel yvoneposa 0.5 % — (L6 % CKOpPOCTE OXJIAMISHHA
50 °C — W "C B yac, AnR MerdpoBaHiEbEIY H YIISPOIMCTEY JAIBTERTOHIA LY — M) "C — 30 "C 8 yac, ana
cTaneil ¢ macconoi poneit yroepona 0,25 % — 0,3 % — oxnaxIeHHe Ha BOAOVXE.

2.1.4.3 [Nocne Tepuudeckod oGpaboTiH 0Gpasell PAsSPesanT NOMonaM KIH ULTHQOBKOH YIATAKNT No-
BEPXHOCTHRIN aod (0DeIvrIepomeHHEI]), TOMHPYIOT ¥ TPABAT. 3epHO AYCTEHMHTAE N0 CeTKE deppiTa BRIAR-
NAKT TPARTEHHEM B 4 TE-HOM PACTROPE AS0THON KHCIOTH B 3THIOBOM CITHQTE, M0 CETKE UeMEHTHTL -
TRARTEHHEM b PEaKTHEIN, YRATauHBY B 1. 2. 1.2, 3,

2,15 Mertoa ceTEH MepuMT: (TPOOCTHTA)

2 051, MeTon BErAAne HAS MPHAL 32PeH N0 CETKS MEpNHTA {TROODCTHTA) MPHMSHSIOT LI ¥TIEpOIHC TILX
H HEIKOTeFHPOBAMHEK cTanell, BnIkux 0o COCTARY K IBTEKTOMAHEM, [ paHHuLL 32peH BHARIR0TCA TEMH0-
TPpapALIefca CETKON TepiHTa B MepexolHoi e obpaiua.

21052 Ofpaiie © mobsiv COCTORHHEM NOBERXHOCTH NOABEPTAKT HAPLRy NpE onpeieteioi Tesne-
PATY[ H BpeMeHM ALOSEKH cornacHo n. 2.1.1.3,

Jdna ofpaiopadnd CETKH MepiaHTa 0Dpatubl OXIIALAKNT NOTPYASHHSM T BOJY NONOBHHL O0Dpaii:;
BTOPEA NONOBNHA OXIAIAETCH Ha BO3AVYE.

2.1.5.3. Mocae Tepruueckoll obpaboTEH NA0CKOCTL 0BRalng, NepneIHEYIAPHYI0 K MEPEXOIHONl J01He
Ha BLICOTE YPOBHA GONLL, WARDYIOT J0 YIane Hua oDeIyTie poase o caod, NoTHRYNT H TPABRT B PEakTH-
Bax {3 % — 3 %-poM pacToope A50THONR KHCAOTI B ITHI0BOM COMPTE WK 3 %-H0M PACTEODE NHEPHAGBOI
KHCAOTH B ITHIOEOM CIIHPTE).

2 16 MeTon sy vMHOMD TEPMHYeCKOrD TRaRTeHHA

2.1.6.1. MeToa TepMHUECKOrD TPARTEHMHS B BAKVYME C MCOOIBIOBAHHAM BRCOKOTEMNSPATYPEBIX MHEPO-
CEOMON PEKOMEHAYETCA LTH ONPelelel s KHHeTHEH POCTA ayCTeHHTHOD 3epHa.

MeTon ocHoBaH Ha HADHPATETEHOM HCOAPEHHH METAELA A0 IPRHALAM 3EPeH MPH GLCOKHX TeMIe-
TVPax.

2.1.6.2. Odpasuel onpedeneH ol QopsMip H paiMepos (B JABRCHMOCTH OT THITA YCTAMOBEKH ) C TOAHPo-
GAMHOH NOBSPRXUGCTER NOMEIANNT B BLICOKOTEMMEPATVRHYIO KaMepy, co3aaior sakyvys O 01330 K133 [1a
(I 1077 MM pT. CT. ) B HATPEEAIOT B0 ONPensie HHOH TeMIepaTyphl.

AT NOAARIeHMA HCNAPEHMA METALTE © NOBEPXHOCTH Winda np BHCOKHXY TeMnepaTypax {BLie
900 *Cy p kaMepy NoaaoT HHepTHMI ras {aprod, npy wabETouMoM gamnenms 0,03-0,05 Mlla
(0, 3015 ars. b}, NpeapapHTeIbHD OYHILEHHIH OT KHCIOPODa W AIATH.

[NpH onpereteHHd 3epHA AYCTEHHTA B CTANAX ¢ NOBRIUEHHEM CONSPEINHEM JeTKOOKHCTMnLLIHICH
anemenTal (AL Cr 1 ap.) pekoMeHaveTcd HCOOIBIOBATL 3ALHTHEIE IKPAHL — [eTTepid W3 MeTALIONn,
COTATAKNINY DONLWEM CpolcTeoM K kucnopony (Ta, Ti, Cd, Zr w ap.h
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C. 4 TOCT 563982

2,163 BpeMd SRUIEDHKN DI0TEHO OLITE He MeHee 20 MHH, TEMNEPATYDa Harpesa — He iawe SO0 °C.
2. 164, Ouenka BEMHYHHE 3EPHA MPOBOIHTCA MO0 MEEPOCKONOM HIH Ha MUKpepoTorpadisss.,

J METOJ B OITPEAETEHHA BENTHYHHBI 3EPHA

3.1 3epua MeTanIos — ITO OTIENEHBE KPHUCTATIE NOTHEPHCTALTHYLCKOMD KOHIIOMEPATE, paiIeneH-
HLIE Me IV CODOR e HLIMH MOBEPXHOCTAMM, HATLIBIS MBIME TPAHAUAMEN 3epei. JepHa MOryT OLITL PaBHO-
OCHEIMH W HEPARHOOCHLME, [IpH HaaHYHy I60HHHKOR IEDHAME CUHTAINT KPHCTALTE BMECTe ¢ IEOHHHKAIMH,

3.2, Benvunna Jepia — CcPeIHRA BETHYHHA Oy aiHbIX cede il 3epeH b MIOCKOCTH MeTamarpadmyec-
KOro LUTHG A — OnpeasnaeTed MeTonasi:

BHAYANLHOTD CPABHEHMSA BHIHMEY 001 MHEPOCKOMNOM 32peH © ITAIOHAMH WEAT, NPHBEEISHHEY B
MPHICEEHMH 2, C OTNpeaeieHieM HOMeRa 3epHa;

MOACYSTA KOMHYSCTED 3epeH, NPHXOIAIHACH HA IR HIELY NOBEPXHOCTH WAHGa, C© onpeteieHueM cpel-
HErD AHAMETPA | Cpeanail MIeLianW epia;

NoacueTa Tepeceue il rpaHiL 3epeH OTPEIKAMHE NPAMLIY ¢ ONpeIeieHeM CPeIHeTD VCIORHOND THA=
METPA B CIVHRE PABHOOCHEEY 38 PeH, KOMHYeCTED 30ped B 1 Ma’ B civuae HepasHooCHEX 12pei !

HIMEPEHHA LTHI XOPa M00 MHEKPOCKOTIOM HIH C HCTIOREIoeaHreM MukpodwoTorpadmil c onpegeneHuem
OTHOCHTENLHON TOMH 3epes ONpeieeHHorD pasMepa;

VILTPATEYKOBLIM.

VEajauHee METONL] MPHMEHANNT L8 OLeHKH BeTHYHHE 38 pHd, HMeOWero GopmMy, DIHIKVIO K PAEHO-
OCTROH.

MeTon nogcyeTa nepecedeH il rpalHi IEped MPHMEHASTCH ETE OUEHKH BEMHYHHE JCPHa YILTHHE HHMOH
dhopna.

B cayeae onpeneneHia BETHYHHLL JEPHA B PATHOIEPHUCTON CTPYETYRE CPeaHMe passMephl (AHaMeTp,
oAk 3pHa ) He ARTAINTCA XAPAKTEPHCTHEAMH OLUEHEH CTPYKTYDEL

3.3, MeTon onpeencnna peaHYHHED IEPpHA CPABNSIAEM ¢ ITANOHHLIMH HKANAMA

331, BenuMey @pHa METOIOM CpPaBHEeHHA ONPeaeiaioT npH yveenudeun [, donvekaeTod mpuse-
HeHne veeaudenua 90— 105,

Mocne npocsoTpa Beef NAGIMATH LTHda BEGHPEIOT HECKOILKO THNHYHLIX MECT M CPANHHBAIOT C
ITANOHAMMK, TIPHEETEHHEIMHE B LIKANax Ipunosennd 2. CpanHeHMe MOMHO MPOBOIHTL, HA0M0Ias HIo0pame-
HHE B OKYISPe MHKPOCKOTL, HA MATOROM CTEKIES MIAH (OTOCHHMEE,

332 Wkansr =3 npeiacrasiesbl JeCATEE ITANOHAMKA B BHO2 CXeMITHIMPOBAHNON CETKH, OrpaHHYH-
BAIOLIEH paaMeptd 3eped. ITANOHE MPHBEISHL B BHIS KPYTa IHaMeTpoM 795 MM, YT COOTBETCTRYET [/1000a-
m SO00 vw® WAl HaTypaneHol nmnomans wa wande 0% s’

ITaToHE COCTARIEHE TAK, 4TO NpH yeeandeHuy 100 HoMepa 3eped (G COOTHETCTRYIOT YHCIIOR:IM
MOKA3ATENAM BENHYHEEL 3CPHA N0 YpapHeH o m = B-2% rie m — KOTHYecTRo JepeH Ha | sy’ nnowaam
LLTHgkL.

3.3.3. Cpegnue YHCTEHHLIE IHAYSHMS MI0WATH 3ePpHa, 4HCTa epeH B [ My’ QUaMeTpa B VCIOBHOTD
OHAMETREL, 4 TAKME YHCIA I8PEH Ha TWIOWAAN B | Ma®, COOTRETCTEVIOINME ITATOMAM IWKane & (—3) — [4,
npHBIeHbl B Tatn. 1.

Tadamuopa |

] py e 5 C 1 B
Huomep Cpeanus oaowank e Cpianae 1||3L1..-|pl:|':|l:-”::::-||a \FL?ED:::Lr:l
e S . : ) — MECnE Epel | Adane e ;
ILF;:.IJ LCE I'\.IIII:.“I'\:.F"HJ. [~ HHII:L::-:I-“I EpeAnce "-IJ.K.I;:'In'::.I.-'II. w “M:nl\_. ul.'_ - .II!-—EI;:-.:““::“"-I
—13 | (75 i 1,5 1 L. 0 875
-1 0.5 1,5 2 3 2.8 0,707 (G50
—I1 0.5 3 4 il b 0.5 (444
i 0,125 6 B 12 226 0,353 0313
1 0,065 12 16 23 f4 0,250 0222
2 02 24 32 45 I8l 0,177 0,157
5 0,015 44 i 9t 512 0,135 111
4 000781 6 128 192 [445 LIRS (783
5 0,003 192 256 184 4006 0,062 00553
f 000195 384 512 Tl [ 1585 0044 (0391
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Mpodosscenwe madanyw |

Homep FRE—— YWacne depen na noommans | M’ m Cpennee Cpesnnii ‘I-_,_-f::;,lllllrr:l
— P P . _ YHENG JEpEH | ARSMCTRE SHEPHED N, "
x|;|:| e ILHII:MI;.FH:J 7, '-IHHII:':'::-I.I.II. aEE uau..l:::a.n, o ”“11"*'.. d. un ,..__,:ITT.“-::_“"_,.
7 O, (KMER 768 1024 1536 276x 0,031 (10267
5 i, (b 1536 M4k 3072 9k (b (22 {1,141 Y
9 (0, (0244 3072 4an hld 262144 0,05 (10135
0] O, (001 22 6144 BI92 (3288 741485 i (1 (H15E
11 O, (MG 12288 10384 24576 HW\T152 0,079 {1, (HHas
12 O, (0 M0 24576 32768 49152 3100 b K56 (1, 44
L3 (M 5 49152 Ba3M QE304 TG (b p3% (1,132
14 (0, (C000E SR04 131072 Qb 47445064 0,007 (1,027

334 Weane | @ 2 HCOOoMEIYIOT 208 OUEHKH BRIHYHEB I8PHA BO BCEX CTATAX W CIIaBax, Wikany 3 —
ONH AYCTEHHTHLY, B KOTORLIX TOCTE TRAEIEHHA BRIABHMINCE RROHITHENR.
3.3.5, Ecom passep 3epHa B 0DPAILe BLNOIHT 38 MPeIeisl STATOHOR WKLT ¢ HoMepani 1=}, notkiy-
IOTCA SPYPHME yBeaHieHdavy. Jaa nepepona Hosepa 3TaToua npe veeawderud 100 nonsayiores Talon. 2 win
OOMOTHHATEILHBIME mKaname 1, 2,

Tubnmua 2

YVeeanuenne

Homepa sepen npn 100

il—2 -t n 2 3 4 5 [ 7 |9 1 |1z |13 4
15 i 2 Il 4 6 | 7 8 glmwm|l—]=1=1=|=]1=1-=1 -
11} — | - | 2 4 |5 i 7 & g ml -1 =1 =1 -1—=1 =
20 - = =1- — | 1 2 3 4 k] t 7 E |9 | — —
404 — — — | — - | - — 1 2 3 4 5 [} ) 8 q 10
8O0 - === —|=]=|=|=|0v|[2]3|4|5]|a]|T]|®

Ecam nps OusHEe BETHUMHLL T8pHa TIPHMSETIOT YReTHUYSH e, OTIHYAKLIESCH OT VEASAHHEX B Tagn. 2 o
ACTOTHHTEALHEX mEATax 1, 2, To clemver NoULI0BaTEC] MPat KoM, NPHBSOSHHBIM Ha YepTexe, Mo3RoaH0-
LIHM OTPEISARTE SHAYeHHE NONMPRECTHOND KoxpdHunedTa & 104 nepecieTa yReTHde A MHKPOCKONa g Ha
yeenugeHne 10k

Houmep wepua naxoaar no dopuayie

. £
K = 66dIn T

=

M

+ K

]

roe M — HoMep 3epHa TPH VESTHUE HHH MEEDOCKONa 2
3.3.6. 32 oAMOPOOEYIG CTRVETYPY NPHHHAMAIOT CTPVETYPY, COOTRETCTEVIOWIYID O0HOMY M1 ITANOHOR

WKATEL Takas cTPYKTYPA OUSHMBASTCA OUTHHM HOMEPOM,

PaanoagpuHeTol cTpVETYPOIT CHNTAIOT CTPYETYRY. B KOTOPOH HMEOTCH J2pHa, OTANYMI0NIMECH OT 0C-
HOBHOTO {Tpeoliadaniiers) HOMEpPD, COOTBETCTEYIOUICID OTIPeacie HHOMY ITATOHY WKL, Goree 9eM Ha
| HOMED | IAHMMAKIIYI0 HA Hde naomans Gonee 10 % Takan cTpyETypa OUEHMEIETCH ARVMA WIM Gonee
HOMEPAME, KOTOPREE JAMHCHBANTCA B MOHEIKE YMEHLUIEHHA 3IaHHMAEMEIX HMH MIoWanel, ranpusep: o,

G,

IMp# HeofXOIHMOCTH YEATREIOT OTHOCHTETLHYID TIOMEALL B FPOLE HTAY, TAHNMIEMYE IEPHAMH Ko
OOTG H3 ITHY HOMepon, HanpuMep: G (63 &), G, (35 %0

I b5
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3.3.7. Pacxomoenie oUSHOK BEAHYHHL 3EPHA METONOM CPABHEHHA T0MAMO OLITE He GOTee DAHOTD
HOMEPA.

3.4, MeToa Boaceera aepen

341 MeTon saKn0MaeTes B onpeaaIeHHe KOMTHYScTRA 3epeli Ha eqHHHUE TORePXEHoCcTH murifa (1 wa)
i pacueTe cpeaHedl MAIOIATH 3epia 1 CpeIHens JHAMETpA 3EpeH.

3.4.2. [NMogcuer 3epeH OPOROIAAT HA MATOBOM CTEKNE KAMEDEL MHKPOCKONE A HA MUk podhoTorpadmax,
6 KOTORLIN TGOS 3PeHEA OrpaHHYHBINT O0HO0H M3 NI0CKHX GUryp: oKpVEHOCTRIO THAMSTROM 795 MM BIn
KbazpaTos co cTopololl 70,7 MM, WIH OpaMOoyioibHREOM © passepaMu ctopon 65.77, 6083, 53591 wan
SO-T00 sase, uro coorreTeTiyeT (L5 My’ nopepxnocti wakdga npa yeetmuennn 100,

3421, MNoacunTHBANT YHCAO IPeH, MOTABIWY BHYTPE Brbpantoi Gurypsl (# ), ¥ UHCIO 3Epel,
MepecedeH bl e2 MPaHHLAaMK (i) (M. NpioKeH e 3).

Ofumes komMecTro Ieped (i ) Ha roronEay 0.5 s’ wosda npn veeaudesis 1T noJcyHTEIRRDT 0o

ihopiyne

L] . I
ﬂim = ﬂ'l i —f— = TH hp}-l’d,

"
”]m =y —j'— — | = 1A MPAMOYIONLHHED HAHN KBaldpaTa.

KoawsecTso sepes ar, NpUxoIgmiaxca Ha | vy’ naowaom winds, onpesensioT no gopsyne m = 2, .
3422 [IpH HCnONBEIGEIHHE BPYTOTO YReTHYeHHA , oTIHamerocd or 100, uMeno 3epeH M, NpHNG-
MALMNCH Ha | M NOBEEpNHOCTH LLTHGE, ONpeseiaT 1o popsyvie

E ¥
A =
m = _{UJ[FJ H“ n

rAe it — oGles KOAHHeCTEO Jepet, HaXOIAIHXCH BHYTPH QHIVPLL, OFPaHHUMBAKILER Noie IpedHd Ha
wiaHge WA GoTorpadHe PY VEEIMISHRH £
Vaeauuenne noabupaieT Ha pacyeTa, YTobkl Ha NoBESPXHOCTH DL He Medee 30 aepen.
3.4.2.3 INoacueT IepeH NPOROOAT HE MEHEE YeM B TPeX XapakTepH LI MECTAX [LUTHjA | 10 Noiyae HHEIM
PEIWALTATAM PACCHMTEIBAKT CREIHeapidMETHUECKOS SHAYEHHE.
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3.4.2.4. Cpeguiom naolads CevelHl 3epHa (@) b Ma® onpeleianT o dopMyie

1
a=

3425 Cpennnil onaMerp epHa (4 ) B MM ONPEIeIaT No gopuyne

|
dy = ;1:

34260, CpanHelem NoUTyYe ML SHAYeHHI m, & W d CO SHAYEHHAMKE COOTBRETCTRYIOUIHY NapaMeTpon
6 Taba. [ onpensTanT HoMep BETHYHHLL sepua .

[Mpraep NOICYETA KOMHYECTEA I2PEH HA eTHIHLY MOBEPXHOCTH WA MPHBEIEH E IPIIOEEIHN 3,

3427 JonveKaeMile PAackOIeHd Py IbTATOnR TEX ONPEI2IeHHA NPH MOICHETE KOTHYSCTEE 32peH He
NOAN TIPeRLImETS 30 %,

3.5, MeTonn noacuera nepece e il rpaman epen

3.5.1. MeTon cocTOMT B MOOCYETe 3ePel, NepeceuelHBN OTPeIK0M NPAMON, B ONpeieleHlH Cpediero
YCAOBHOTO THAMETPAE — B CAVHAS PARNOOCHLIY I2PeH HIH KOUTHYECTE SepeH B 1 My’ — B CTviae HepasHone-
HEIX 32pei.

3.5.2, [Noacuwer mepecedei i seped B OGOHX CIVUAAX NMPOBOIAT Ha MATOROM CTEENE MHKPOCKONE HITHA
MHEPOQOTOrPEpHAN, HE KOTOPLIX NPOBOIAT HECKOILKD OTPEIKOE TPOHIEONLHOH TTHHEL (Hanpusep 80 wim
100 sy ope yvoenudenunw 10, yro cooreeTcraver aamue UL win | s mva woamdel. JOHHY OTPeIKos
BLOHPANT C TAKHM PacYeToM, 9T00L] KA 13 HHx nepecexkan de Meree 10 1epeu, npa a10M YREIHYE HHE
NoAOHMPaloT Tak, 9Todbl M3 HecneaveMoll nopepixHocTi Ouino He Medee 30 sepen. [TOOCUHTRIBAIOT TOYEN
Nepecedel il OTPeIKon NPAMBLX THHHE C IPadHUAMK 3epeH. 3epHa HA KOHLAY TPAasoli, He nepeceucHHLe e
LETHEOM, TIRHHEMAKT B OIHO JEPHO.

OnpelensoT CYMMAPHYID LTHHY OTPEIKO0E L, BLIPAKEHHYIO § MUTITHMETRAX HATYPUIEHON BETHYHHL
Ha Lmife, H CyMMapHOE MHCI0 NepecedMeliLIX 3eper N

HasepeHusa NpoBoIAT He MeHee YeM B NATH XapakTepH I MecTay umida.

JdonyekaeMbie PACKOATEHHA PeIyILTATOR NATH OApeIeaeHEil NPpH oLcqeTe nepecese Ml IEEHL 0RTh
He Gosee 50 %,

333 NoacueT KOMMUECTRA NepeceyeH il PABHOOCHEIX 3epeH TIPOROEAT HA IBEYY BIAHMHO NEPIIEHIHKY -
NAPHLLY OTPESKAK MPAMEY, MPOBCICHHLIX I KLEI0M AT IATH MecT mmda (oM. npanokente 4).

Cpeauuil YeIoaHER DHAMeTp 3EpHa (d, ) B MM BLYHCAAIDT No Gopayae

dy =

rae Lo CyMsapHas JLTHHA OTPEIK0E, MM,
N — pblIeE YHCO JepeH, NepecedeHHBX OTPeIKAMH ANHHa L.

3.5.4. Yeucno HepasHoocHuiX Jepel B 1 s’ Ui onpetetaoT Ha LUTHgEay, BIroToRIeH BN BI0AE B
norepek rmapoll oo cHMMeTpHE. B 3ToM caydae oTpeiki NpaMex NPORoNAT MAPALeaLHG OC0 M CHMMETPHM
(oM. npiockenne 4).

Cpeames WHCIO HEPanHOOCHEIN 3eper (N ) s 1wy ofbera 1Ha BRMHCIR 0T no gopayne

N =07NN N,

rae (0,7 — ko] UHeNT, VOUTE BT HePaBHOOCHOCTE I2PEH;
AV = KOTHYECTEO NEPECEqMeHHH Ipannu depel Ha 1 ws UTHHE B NPOL0ALHOM HANPIWIEHHH [BI0IL
OCH BEITAHYTLIY IEpeH]);
N e KOOMYECTRO NEPECEMCHME MPAHKL 3eped Ha | M LEHHE B TONEPEYHOM HAMPARTEHMI,
N o~ kKonuuecToo NepecedeHMi rpaHKML 3eped Ha | MM UTHHL B MepledIHEYIAPHOM HAnpapicHHH.
3.5.5. MeTon noacyera nepecederMil rpann 3eped B DEcTpopesyvuel crank (Meton Cueitnep-padua)
COCTOMT B NOACYETE NepeceuyeHii 12peH W ONpeaeleHM i CPeIHers WX YHeaa Ha oTpeske 63,3 MM 0pH vBeIH-
yeruy A W Ha orpesxke 127 wv nipu yeeawweHHy DK
Onpereneiie BemMYMHE 3epeH 0bLMHO TPOBOAAT Ha JAKATEHHEIX ODRATLAY He MEHEe YeM B 3 MeCcTax
(TSI
Peaynrraros onpeieleHHd ARTHETCH CP2IHee KOMHYECTRD Mepece e HHEIN J8PaH.
FARHCHMOCTE MEATY CPEIHHM YHCTOM NIepeCcedeHHLIN I0PEH Wl OTPpe3ke 63,5 My npH veeauwer i 3
Wi Ha orpeske 127 v npi yeeauded 1000, conTReTeTRVIOWHAM HOMEPOM ISPHA Mo WKLTE W YCAoBHOA
KAacCHpHEATMER BeTHYWHELL 38PHA TPpHB2IeHa B Tadm. 3.

i
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I3 o Bre H—13 4 Bsiuse Ohiese MenkHe
[2—15 ] Meane
g—11 qQ CpegHne
I—& 51 Kpyrunie

3.6, MeTon HaMepenan JHH X0p1

36,1, Merog ocHOBAH Ha HIMEPEHHE THHEHHLIX paIMepos OTPEIK0E — XOPA, OTCeKACMEX B 3ePHIAX
MPAMEDMH JTHAHAME, W NPHMENAETCA 404 ONPeIeneHid BEMHYMHE 3ePHA B PAIHOIEPHHCTON CTPVETYPE.

362 Hasepenna LIHH XOPI TTPOHCIAT

HENGCPEACTEEHHG MO0 MEKDOCKOTOM TPH MOMOLN OEYIER ¢ THHeHKOH (MeTon NoapiaHero inda)
Mo OEHOH I HECKOILKHM THHHAM B TIPOHIBONLHOM HANPARTEHHH Ha wisde;

Ha MUKpopoTorpadiam, npH 3ToM cobmoaanTt veaomua n, 3.5,

HMasepe Haa NMPOBOAAT HE MEHSE YeM B TIATH HARDOIEE THITMYHLIY O0SX IPeHM, MPH 2TOM B KKI0M
MOIE IPeHAA NPOROIAT He MeHes TREX NPAMLIY B IPOHIE0NENOM HAMPAGRTEHHH.

Odiee KOTHYECTRO HAMEPEHHH 3aBHCHT OT 0OHOPOAHOCTH BETHUMHE Jepia, Tpebyeroil TouHOCTH |
NOCTOREPHOCTH PeIyIETATOR.

Tak, manpamMep, npd OpUHATOH JoCcToRepHOCTH 90 % 1 ownbke [0 % obllee KOMHYECTRO NEpecedeH-
HEIX 32PeH Do HO 0LTE He Medee 230, npu qoctosepuocTi 90 5% n owetke 3 % — ne senee TOO0,

363 3HaueHnd OME XORD OTHOCAT K ofipeteneuaoil pasdepuoll rpynne. Pexosenaverca seiHYHHy
NHHEHHBEX PAIMEPOR B IPYIITEAY NPSICTARTATE B GHAS reaMeTprueckors pana o koaduprmmenmos 1,43, B aTomM
CTVUAE PASMEPHEIE TPVTITNE! COOTEETCTEY IOT PATMEDAM JEPEH — HoMepaM () TIo cpelHeMy YeIoBHOMY THa-
METPY.

[Moacy ¥ TEIBAOT KOIHYSCTRO LTHH XOP0 KAXI000 PRIMEPA TI0 BCeM THHAM.

OnpensiqioT OTHOCHTEARHYID JOUTI0 12PeH B NPpOUEHTAY ¢ O peieae ol RTHHol xopas no dopsyne
Iinm
— %
X SO T 2l
rae { — AnHHa XOPIL, MM

i o— KOTHYECTRO 3epeH ¢ URHHOH Xopabl

Ef o+ on, = obBUan LTHHA KO, MM,
Mra=sf-mtL-m+i-n...

B cooTReTCTRHE C FAKOHAMT MATEMATHYECKON CTATHCTHEH MOIYT GLITE TAKKE NONCUHTANE CIEIYHILIHE
MAPAMETPLE CPEIHMI YCIOBHEA HAMETD [CPemH i pazMep Xopas f), CPpeIHeKBAIPATHYeCKOe OTKIDHEHHE OT
cpenrers (5, xoagumument mapsaavu (8) 8 ap. [pe 2ToM Cpeandil YCAOBHEN DTHAMETR HE ABASETCA
NAPAKTEPHCTHROH PAIHOIepHHCTOH CTPYETYPE (oM. 1. 3.3.6).

[Mprsiep onpeneieHia ReAMYHHEL I2PHA B PASHOIEPHHCTON CTRYKTVRE NPHBEIEH B TTPHIOKRSHAN 5.

3.7, AnA onpemensHyd GETHYHHE! 32PHA MOTORLIX HI02THl MPHMEHTeTCH YABTPasBvKoBOH meTon. Cyi-
HOCTE MeTOLE, COOCoD NOATOTOREH ITAAGHIE LI OO0, ODOPYIOEIHNE M METOOMKL KOHTPOTS NPpHBSIeHB B
MPHICKE H N B

3.8, Peay uTarthl BRARTEHIA H ONPeAeNeHHd BEAHYHHE] 3JEPHA FMHCH BT B NPpOTOKoL, dopMa KoTo-
POOO MPHREASHA & PHIsKS HAR 7.
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TTPHIOHKEHHE |

Pexonendyenoe

PeagTuee MUiA BhRIABICHHE TPAHHD 3¢pCH B CTAJIAX B CAIREAX METOILOM TRARBACHHA

CoeTan pEaKTI R

DMiaacTn npUMEHeH By

Coocol rpasnenus

HatcemeHn =il 1py KOMHBSTHON  TEMEEER-
TVPE PACTHOP NMHEPHHOBM KNCIOTH ¢ anbaska-
un 1 %5—35 % noBcpXHOCTHO-AKTHBHLY BELIECTE
THITE «CHHTOHO, wasnyde «flages woap.

Tk cne’ HACHIEHHON BOIHOTD PACTHODA
NUEPHHMEGH KUCAOTR, b KATIENE CONREoi KNe-
AOTE (KOHLL] AN 3 KANAN a30THON KHCIoTH
{xonn), 2 e’ [TAR (pactaop oTdi TP}

100 o’ HACBILEEHOO BOEHOMG PACTHODA
MUEPHHOE0H KHemoTe, 06 © stopacroi sem,
1 % MNABR

10 cm! HACHMEHHOM BOOHOIG PACTHEOPG
NHEPHHOBO KHCEOTR, 1.6 o KIOPHCTOH Mean,
0.5 % MNAB

1—35 ou® waorkoi xaciore, 1o 00 oa’ wm-
JUHBOID CITMPTA

2—3 ¢ nuepuHoRsil ucnore, T cu? am-
JIGBONG CITHPTA

5 ¢ nueprAopei kncaote, L0 et srumoso-
ro canpra, 0.5 % [1AB

2 r nUEpHHOBE KnenoTen, 2—4 oa’ aaoteol
KHCoTsL, B0 1 eu® 3THIOBOrD CRPTR

0,005 S5—0, 01 % nosapennod conn, 5%—8 %
cHHTod, 2 % —4 % oviefoasiaonapadeag, oo-
THALHOE — HECKRIUNSHHEL BOIHBITD PACTHOR NHE-
PHHOBOH KHCIOTH

10—15 car’ aaoTaol kucaoti, oo 1L oq® 3rn-
JIGHBOTG CITHPTA

20 es’ conmpof KMChoTEL, [P xnopHeTol
seni, b5 ca arrioporo canpra, |3 on® aeeria-
JHPOBIHHOH BOSE

1,5 cw’ consmoi knenors, 1 or
e, [0 es? srnacssm cnupra

JITPHEOI

50 cm® conamoi xncaotsl, 25 cu® ceprodi
kHcaorsl, 10 F ceprokncnod sean. 50 oM’ Boae

10 oM’ conruol KMCa0TE, 3 cv' a30THONn
KHCAOTEL, 87 M7 METHIOROMG CITHETH

10 r waecaesol KReooTe, N o' BOaR

KHEII.'IL‘HT[.II.[PIJJI-ELI{H:IH HIOTHERAE KHCIIOTA

15 r ceprokKcioro eaex, 85 o’ Boak

¥ HnBepCAT BB

¥ HHBEPCAIBH B

¥ HuBepCaIBHBIE

YHMBEPCAT BRI

¥rorepoaHeTele oTa-
aM

YOrepoaHeTee CTa-
aM

¥roreponHeTele ora-
aM

YRl poaHeTEE G-
an

Huaxo-, cpemme- o
B LG BRI oA HC TS
craan

Bl cokome rpo Ba s -
HEIE, MIPTEHCHTHEE ©
BricTpopeEyIHe CTIUH

BrcTpopekyuine »
BHICOKOIETHPOBLHH L
cranm

Yinepoaucreie, Hss-
EOUTETH MO B HH Bl M
OHCTPOPEEVILHE CTIUTH

Crann ayereHHTHOTD
H MAPTEHCHTO-BYETS -
HHUTHOMD KIAGc

AYCTCOHHTHEIG, MAP-
TEHCHTHLIE M MAPTEHEH-
ro-(peppHTHEE 1 GRCT-
pOpeK YL CTANH,
CILIABEL Hil HWESIEBO
OCHOBE

Magrre HewrHRIE 1 HE-
P UBEEIHE CTRAN

HIf['I-.H-i.-I.I.EI.'Il.'IJ.'I.I:III.L CTIH

h’1.i:'|[!'|'l:]ili.' HTHHE CTIEIH

KM e Ko TPABACH NS

MM HeC KO TPABACH NS

s e Koe TPhaBACHNE

A HMHYEC KO TPAEICH NS

MM KO TRABEACHHT

Knnrec Koe TRELBACH NS

KHMecKoe TPABACHNT

HanrecKoe TREABEACHNE

HHM e KO TPABACHNT

AHMIMCCKGE TPLEACHEE 0T HECKOIh-
knx cesyr o 10—30 wiw

Ausuueckos Tpastesne — 2— 10 a0

HH M SR TRABACHNE

KuMHuecKkoe TPRABISH HE. Cuadnsaiue
THOFRCPXHOCTH J.'I.L:II-I‘II.H-J BETHEIM TAMIICHINM

KT THICCKOE TPNLETE HIE:
=10 c

V=5—_128

Aumpveckos Tpastesne — 2— [0 a0

NEKTPOIHETHMECKOE TRNLETE HIE;

O =04—08 a0 1.5 afcw

=151 sus

i=20°C

NEKTPOIETHMECKOE TRELETE HIE:
F= 20 B npn obparsoil noaapHscTH
Q= 0.6—0,7 afcut

T= } MHH

t=20°C
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Hpodoacenue

Coeroe peakTsny

OfinacTe npAs e s

Cnocoli Tpanfennn

3 routopseroro seaesn, 10 oM? connmoi Kuc-
noTeL, 90 oM’ ITHIOROMG COMPTA
BO—%0 cn? auorriodi Kecaote, 40— 10 cux’ Bonm

20 ¢ omesnoro kynopoca, 100 cx® conssnos
KHCnoTEL, ) u® ATHIOBOMO CHMPTE Wil BOdb
{pacTop Maphie)

."LF\'."I'L‘I.-IH'IHI:II: CTiLEH
A}'ETE‘HHTHI:IE CTELTH
Crnianel Hd HAKEDE-

BN M OHETe30-HHERLE-
B0 O HOBE

RHMERTROR TREEICH e

MK TPOANTHHECKOS TPARIEHHE:

= 15—3c

F=20-308

KUMHHECKDe TPRENCHHE, AJISKTPMIN-
THMECKOS TR HIE:

= 10—15¢c

F=12—15B
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TPHIOKENHE 3+
CHparonuone

MNPFAMEF NOACHETA KONMHYECTEA 3EPEH HA ETDHHHIY MOBEPXHOCTH OLTHM®A
H PACMETA CPEAHEA MUIOMIATK U CPELHETND IHAMETPA JEPHA

Ha ueprexe npaeeaey ouuH B3 Tpex Hupliee XEpUKTEPHES YHACTECE g nps veeimdeHi 100

Auaserp okpyHocTn 7985 s
Irowane @2 wosadse 05 s,
Janucs PerIETATOR HOACHETE KINIHHSCTED JPCH B TPEX HAHDNUISE XAPETEPHES YICTKEN UM TIPH vBEHye-

s 1060
Ktaaes o
Hawmep epen e
henn r— Oifrnee K.I.'A.'IH‘\-IL":.'!!IJ xn:utl K‘I.'::;:.uu ree Cpepnas nadmans CpoaHiéi anamatp
E[=IS RN :‘-":]T:Il T Hi |:|.'|u|u.:||| 05 wu” M B o SEPHA i, M’ d,. wM
lllrljlrll Py - m
HOC TR
g n,
1| s 3 fd 42l —on3 2.995 =199 L _ o050 L0071
2 154 a5
1
3z 0 = 0064
3 86 13 86 +5- =102 2-102=24 T = UAND4Y T
T 1 _aon — 0,073
3 70 1] I.I.:|+T=|.};‘|.j 304 5=189 JE\'_I=U'1H'|32 LES
mr= 197 a = 0,0051 d_ = 0,071

* Mpsunoscerse 2'— v, BaHaepoih.

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnaebl. MeToabl BbISIBNEHUS U ONpeaeneHns BeNMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

C. 12 TOCT 5639—82

MPHTOKENRE 4
Caparownoe

MPHMEPBI NOQCHETA NEPECEYEHHA 3EPEH

Pacwer CPCOHCTD YCIOBRHON JQHAMETRL []'.I:IH}IUII}L'HH'L‘ '!'I.']'.IHH.] NMPCOCTRRNICH B BUED Taba. 1.

TuGamupa |

Wican mepecese il B KAKSAM e SPEHER OB mes St Homep
. " pe
_ P T — i Abx pEMx . T JEpHQ
hnI-wIE“M Orpeakon. Npa nepecete Anaserp o, pr:
noaei apens P =08 wn - 1 . - - e S m ?Jf
)
5 5y 1 &0 -
5 e 2ol =610 35 37 B 37 41 (R TR = ERVER L L

Pacuer koimuecTea EPpCH B I mom? I.LL'.I]“I."L'I I:HI:‘[MII!HIEHJ{HHI_‘ J-E]JHEI]

Hi weprese npeicTamiess cXemi NPoBeIeHnE NPIMEE THHHET N0 TREM HANPAETSH HAM HA DBV [
Januck PeavIETETOE MODCHET SHOCIE NEPeCCUSHIE SPeH B TIHTH HEEiIes KapEETEPHEN VHECTRAY uuTeds mpu
yoeaeran 10 Cammpa Dieeii 50 s, 4ro cooTReTCTEYET AMAe Ha wosde 0.5 mM) npueescHa 8 tadn. 2.

TaGawmwopa 2

YUncko pepoceueH il rpanmnn na | oww . H e
Hosep nonm " ! . k“’“”‘“"t‘ xpll:'.F
— I al N " aepen & Foum® W, G
1 3] a M s064 —
2 14 = ) Bl —
3 1 'l s T30 —
4 14 iy | S0 —
5 16 » M Bhlkl L6 —
Cpegpee pns 3 15:2 032 124 6939 41 5

i1 PHMCHEHHS Ecn IOACYET BEOCTCH [EPH YEEAHMCHHH, OT/IHYARMIEMEH 0T FIHDY, o IWIHHY OTPEIKGE IETHT
Hil MPpUMEHATMOC YREITHYMCHHEE, QUTHALHOH PEICEET. BCETCR, EAK H NP YECITHYCHHE LI

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnaebl. MeToabl BbISIBNEHUS U ONpeaeneHns BeNMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

rocrT s639—82 C. 13

MPHIOKERAE 5

Crpagcetios

NPHMEP OLEHKHA BEJTHYHHEBL 3EPEH B PAIHOIEPHHCTON CTPYKTYPE
METONOM HIMEPEHHA JJIHH XOP]

Ha weprese npy vaciuaenns 4000 npeacriaiens OaHE M2 NHTH MUEPOEOTOrpadsil © NpOBCIc L ME HE HeE
NP EUTRHD TREME OTPSIKAME IPHMEIN, Ka#AeE LOHHoiE nprindagTensio 00 sw, 1ask, 9Tofsl KOHLL OTPeikRon
WKAHMHBATECE WA rpaHBuax seped.  Beero wg msmn dooTorpahmusx nposeaess 13 orpeskor oyMMapHoi 1anHod
nprianInTeasHe 900w,

PR
f_;: ,m;‘ “?“

'_ . .--"r r-""\"_
Lo T 11{_
§a ) SRR
s AE

ok

[MporsaeHHocTs B YACIO ANHEA B GHTH NOIRX Ipeqss Bubpano © yueros nepeceiernii — 250 wepew.
Peyynurars wasepessil NpeIcTiAIsHE B Talanue.

M pe 2e b OrorETeNLHAY 1008
Homep asE Herrnsue Mrana Koanueorso e hra, . ITHH XORA. SHHHSTM X
PUTRER- | o idpm PA AN A WIMEREn - xopu (=) (L L =] Bamnol passMEpHOl Cpyio
o A Ty b HEX XOpi matrmorg | EEIONY RaIMEpnOR
LEPTD TN PR S PR paamepa u, | PEISERY, rpyE e, I -m o
R = ha e am Yom
I FO0—145 | 0,0025—0, 0036 1.0 ] 25 ] 2.73
2 P45—2 10 | 0,0036—(0 052 1.5 L 4.5 104.5 11,40
n 35 .0
3 2 0=305 | 00052 —0 D076 25 2 525 1785 14,47
LX) 42 126
4 L05—4.42 | 0,0076—001 1 35 15 515 M5 1,43
4.0 14 36
5 442640 | 0011000160 4.5 fi X 205 2405
50 2 110
5% 1 5.5
.0l ] T8
6 (640928 |00160—00232( 65 2 13 149 16,25
L - I8
A 3 225
80 4 32
B.5 i £.5
9.0 5 43

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnasbl. MeToAbl BbISIBNEHUS U ONpeaeneHns BENMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size

==


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

C. 14 TOCT 5639—82

fpodoacenue
Mpeaenn OruncuTelLHas 100s
Houmezp e Herumime Mammny Kozsuccrno L) frw AN XOPE, 3 HEH BN KX
pilssiEf puiEpn paIMEpL. WIME PR xopa ) k] i ;'_"' EREADH AznMON pasdepHof TPyl
o B rpynnas W Mux kppa | Aannopg | <AEAOM) piaicpuaik |'
rPEARE | gm0 e I, pasmepa m, [ PIINEPY, rpyine, - A i
Mu MM Lo
T G 28— 1540 | 0,0232—0,0330 9.5 - -
10,1 2 20
1,5 - .
1.0 1 11 %5 3,67
11,5 1 11.3
12 2 24
12,5 - .
i3 1 13
B | 1346—1952] 0,0336—0 0488 14.5 1 14,5 51,5 5,64
. 1 18
1% 1 19
24p gt 7 m7 10Kl

M npuscoeHHEy DRHHEY COSIyeT, ST0 B CTPYETYPC HOCISIYEMOrD MeTAULL IPACYTCTRYIOT 3ERHE ¢ PRIMepomM
sopt o O,0036 o 00232 aa. [Tpn a1oM HEHDORLINES KOOHMECTRO 3EPEH (C VHETOM COCEIHMX TPYITI IPHXOLHTCH H
e passepHee rpvnnss 001 1G—0 0060 s (G99 s 00052 —0, 0076 ss {1 1)

[Mocysepee PeaiETATE HOIUIEIVIITCH LI ONPEIeIeHHA CPelHe K BRIPATHYCCKOID OTEA0HEHHA (5] o7 puai-
MEPH CPCOHSH XOpiBl B KOSBHUEMEHT BRpHALHEn (B, KOTOPEE BREHCTART 00 opayie

| T
.g=‘JﬁLJEf—1:| -.

roe n — OOLEd KOAHMCCTES BOCX FEHMEPCHHEIE XNOPL, PEIRHOS In;

{— CPCAHAR AMHHEL X0D0E, BRYHCERCMIH. [0 IjHJF.".t'_'.'.'IE

=X

Koapdsi e T Bapiainn mR e IRETT 0o (hopaye

=4

GOST
I

FOCT 5639-82, Ctanu 1 cnnasbl. MeToabl BbISBNEHUSA 1 ONpeaeneHnst BENMYMHbI 3epHa
Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

rocT 5639—82 C. 15

NPHIOKERHE 6

Pewovendyenoe

VIALTPAIBYKOBOR METO/I ONPEIETEHMA BENHYHHEL JEPHA

[, ¥arrpaasykOBoHE METON, MPHMERSSME U ONPEIeIeHms CPEHET BEIM-HE IEPHE, OUHOBEH Hil JHEHCHMO-
CTH HEITYEKEHHA YIRTPAIRYKOBLY KOAeDIHHA B NONMEPHCTRIUIHACCKOM MATEPHE OT PEIMEPOR JePHA.

2. Onpegenerie BEIHYRHE 3EPHA NPDEOIHTCR B PAIEEACKDH ORNICTH PACCER HHMA YART[RIIRYKA.

3. Yaomoma yIETHREEYEOERY. KOJEDRHNA BRIDRPESTCH B CODTECTUTENN © YCIOBHEM

X,
o
4 = 7 =15,

rie b — LINHA BB YIRTPLIBYKDERN KOIeDdHmil B MATEPHANS, MM]
o — CPEEHNN JHIMET JEPHE, M.

4. Ans onpeaencHns  BETHMHER ICPHE HCOOABIYEOT YIKTPASHYKOBRC CTPYETYPHES BHTHAITODM, 2 THKKE
VI ETPEIEY EOBEE Dehe i TOCKOEL

3. Beanunay Jeps onpeteaioT no Kosdspuine sy 1aTyiasns 3x0nsnyiscHs serogom oo FOCT 20120 aon
OTHOCHTEARHEM METOMIM.

6. Aan onpeaeicH (e BETHMHE R 3EPHE VIKTPEEEY KORRM METOI0M [TPE]BEPHTETRHD VOTUHALI BT JEHHCHMOCTR
IWTYAAHMS YALTPRIY KOBKD KOE0aHE OT BEIMMHHL SEPHL A HCNRTITEEHES 00pRILEy.

T. Henmmarenstpe oDpaiie A00H s GriTh N3 TOREHEL HE DPEIE1LHD QOMYCTHMEE HOMEPE 3CPHE B COOTEET-
CTBMN © Apiaokernes 2 n mbn. | sacTosmero cravaspTa.

Henwraremsine 0paiun aoa#as GLTE HIMOTORICHE HA KOSy MAPEY CTETH WM CIETE 8, KOTOPYI0 NO0Eep-
FAHNT EOHTPOIK YIETPA3EVKORRM MeToiom. (B TO0aHEl HMETE TY #¢ TOUUIHHY (MIH HAMETR] i TV XKE SHCTOTY
NOACPAHOCTIL, 4TO H KOHTPOANPYEMEBLL MeTaL.

8. Mlepoxoparocts A KOMTAKTHON NOBEPXHOCTH tomnsan Gurs ve boges 2,5 mem no [OCT 2780

MPHTOKERHE 7

Pexomerdypenoe

MPOTOKON HCINBITAHHA

B nporoxone neHsITAHWA YRGBT

MAPKEY CTANH AN CIUAEL;

METON BRARIEHNA M ONPEREISHNH BETHYWHEL 3EHLS
HOMED BEIHYHHEL WPHA,;

CPeAHHEl anAMETR, MM

CPEAHHE VURDEHB OHMAMETP, MM

CPEAHKI MAGIIALL CENEHNH 2CRHA, MM
KOUHYecTan JepeH B 1o sawmt

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnasbl. MeToAbl BbISIBNEHUS U ONpeaeneHns BENMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

C. 16 FOCT 5639—82

HHOOPMALIMOHHBIE JTAHHBIE
1. PAIPABOTAH H BHECEH MunsctepereoM sepunii metaaaypma CCCP

2. ¥TBEFAJIEH M BEEAEH E,I[IE['FICTEHIE Nocranosnennes Pocyaapersenmoro wosmurera CCCP no
cranaapram ot 26.08.82 No 3394

3. B3AMEH I'OCT 5639—65

4. CCHUTOYHBIE HOPMATHBHO-TEXHHYECKHE JOKY¥MEHTHI

Doosnawenne HTO, Ha woropn il gamg connxa Homep penmynksa, npuiowetis
MOCT 2789—73 [Mpunoxenne &
MOCT 3535—7a 2122
MCT 2112075 Mprnoskenne &

5. Orpangense cpoka JelcToHA CHATO 00 IPOTOKOIY M 292 Megrcy [apeTeenion cOBeTa no CraniapTH-
JAMMH, METPOAOTHE H ceprRpakanns (HYC 2—-93)

6. H3AAHHE (aerryer 2003 r.) ¢ Havenennem Mo 1, yreepaaesnsm 8 mapre 1987 r. (MY O 6—8T7)

Peankrop O H. Worasmea
Texnmueckn it pegakrop O, N, Farcora
Koppexrop W, #. Teepruye
Kaunuorephan. seperka A, JT. Punosenceoi

Haa. nwu. M 02354 or 14,07 20, Caanoe p nabop B.07.2003, Monnecano s nesars 02, L2030 Yoo, pew.n, 232 + nke. 2,320
¥ooeuan, a. 1,50 4+ mea. 240 Tapaw 136 ses. © 12208, 3ax. 1645,

HIK HMissressotse cranaepron, 107076 Mocksa, Konopesnwii nepo, 140
higp-d fwww slandards o g-mail: infrlstandards.m
Hadipang &8 Kasyxckon tuoorpadinn crumaapran va [TEHEM.
Kasyxokna tanorpapns crangapron, 148021 Kaayra, vn: Mockosckas, 156
MAF M 04kl 38

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnaebl. MeToabl BbISIBNEHUS U ONpeaeneHns BeNMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

18 OINPEIENEH]

F
o

MIKANDBL 1

-
g g
g E =
= - ol
1
) =4
=
‘- 2
= o]
2 ¥
| |
= =
-
o
i
GOST FOCT 5639-82, Ctanu v cnnasbl. MeToab! BbISIBNEHWS 1 ONpeaeneHns BenuuuHbl 3epHa

Steel and alloys. Methods for detection and determination of grain size



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

Mikana 3 (HOM

GOST FOCT 5639-82, Ctanu v cnnasbl. MeToabl BbISIBNEHUS Y ONPeAeneHnst BENUYNHbI 3epHa

[ L F 00 Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

MPHIOMXERHE 2

Cfimaagmentiod

lm: 100=

{HOMepa 3epeH 1—~6)

(HoMepa  aepeH 1—6)

ENEHHA BEJIHYHHbLI 3EPHA

O

GOST

FOCT 5639-82, Ctanu n cnnasbl. MeToAbl BbISBNEHUS 1 ONPeAeneHns BENUYnHbl 3epHa
Steel and alloys. Methods for detection and determination of grain size



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

Lood NN

B/ T
JIeHNA 1 onpe, eHUnA BeﬂhHI/IH

Steel and alloys. Methods for detection and determination of grain size

g—1 H2d2e edawou)

=
)
o
)
o
o
[
()
=
3
o
©
c
[
[$)
=
=
=
©
=
O
b0
]
”
o



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

x50

HONOJHHUTEINbHAS HIKANA 2 [Jif ONPEIENEHHA BEITHYF

Yeemwaenuwe 100, 50, 25=

X100

G
LA

IR

IR TR

U 1 cnnasbl. MeT bl BbISIBNEHNS 1 Pripes| Vst BEMUYMHbBI 3epHa
nd determinationfof gral


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

syt
6

SR e <

E u 5 T FOCT 5639-82, Ctanu 1 cnnaebl. MeToabl BbISIBNEHUS U ONpeaeneHns BeNMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

NOCT 5639—82

BEJIMYHHBI KPYTTHOI'O 3EPHA



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

&
=

.
X _-#__.’h

GOST FOCT 5639-82, Ctanu v cnnasbl. MeToab! BbISIBNEHWS 1 ONpeaeneHns BenuyuHbl 3epHa
(I L F 00 Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

TOCT 5639—82
Mpodouxenne  npusoxenna 2

pmepa sepes 7—10)

]
Ty
78

4
by
A AL



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

GOST FOCT 5639-82, Ctanu n cnnasbl. MeToabl BbISBNEHWS 1 ONPeeneHns BenuymHbl 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

JOMMOTHHTE

X

et
234
%lf‘-"-a‘-"'- %
vatsaarats
LAY

GOST
I



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

-



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

E u 5 '|' rocT *5639-82, Cranu u cnnassbl. MeToapl BbISIBNEHUSI U ONPeAeneHnst BENUYNHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

JOMONHHUTEABHAH IOKAJTIA 1 19 OMPEIENEHHA BETHYHHBI MEJIKOr0 3EPHA

:
g
g
:
:
:



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

R et g
..""__"‘-"r"". F
Ly

_.
L 1]
-

Ml
Wi ]
.I'.‘-.'..'- !

[}
AT gt
] -‘.

X .
ST
r

10

1 ; e o7
E u 5 T S J E B ;Iﬁ'ﬁ 1 1 Onpeaenenns BeNUYNHbI 3epHa
IR WH i Vs, o PO =M dete ation of grain size



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

]
E 5 CT -82] N chnagh) bl BbISIBNEHWUSI U ONPeAeneHns BeNNYNHbI 3epHa
Ny alloys.YMejhids, n and determination of grain size



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

IOCT 5639—82

E u 5 '|' FOCT 5639-82, Ctanu 1 cnnasbl. MeToabl BbISIBNEHUS U ONpeaeneHns BENMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

E u 5 T FOCT 5639-82, Ctanu 1 cnnaebl. MeToabl BbISIBNEHUS U ONpeaeneHns BeNMYMHbI 3epHa
[N  Steel and alloys. Methods for detection and determination of grain size


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

L
e il

™ 1-,‘- = “_-‘ _"_"

)
AT Bt P
DAy M P Y

LA
‘.f.-‘



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-5639-82
http://gostexpert.ru/gost/gost-5639-82

