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HacTosilumii  cTaHgapT YyCTaHaB/WMBaeT MeTasvorpacdmyeckue MeToAbl BbISIBIEHUS W ONpedeneHust Benu-
UMHbI 3epHa CTaneli 1 cn/iaBoB.

MeTasiorpagamyeckuMmmn MeToAaMM ONpPeAEssItoT:

BE/TMUMHY AEACTBMTE/BHOIO 3epHa (Mocsie ropsivein aedhopmalyin nm noboii TepmMmnyeckoli 06paboTku);

CK/IOHHOCTb 3epHa K pOCTy — Onpeie/ieHMeM BeNMUMHbI 3epHa ayCTeHWTa Noc/ie Harpesa Npu Temnepa-
Type 1 BPEMEHW BbIIEPXKY, YCTAHOB/EHHbIX HOPMATVBHO-TEXHNUECKO AOKyMEeHTaLel Ha CTasu 1 CriaBbl;

KMHETVKy poCTa 3epeH — onpedesieHMeM BenMuMHbI 3epHa MOC/e HarpeBa B WHTepBasie Temneparyp U

BPEMEHM BbIAEPXKN, YCTAHOB/IEHHbLIX HOPMATUBHO-TEXHUYECKOI AOKyMEHTALIMEN HA CTasIn U CMaBbl.

1. OTBOP OBPA3LIOB

11. Mecto oT6opa M KOMYECTBO 0OOpasLOB NS OnpedesieHVs BefMuMHbl 3epHa  YCTaHaBMMBAOTCH HOp-
MaTUBHO-TEXHUYECKOI AOKyMeHTaLueli Ha CTasin U Crnasbl.

11.1. Tlps OTCYTCTBUM YKa3aHWin OTOOP 06pasuoB A8 OnpeaeneHus [eicTBUTEeNbHOr0 3epHa  NpoBOAAT
MPOU3BO/IbHO; /11 ONpefiefieHnst CKMOHHOCTW 3epHa K POCTY U KUHETUMKW pocTa OT6op 06pasLioB NpOBOIAT B
MecTe oT6opa 4/159 MEXaHUYECKUX UCTIbITaHUIA.

11.2. Tlpn OTCYTCTBMM YKa3aHWA B HOPMATMBHO-TEXHUYECKON [AOKYMEHTaLWM WUCMbITaHUA MPOBOAAT Ha
ofiHOM obpasLe.

1.2. Tnowaab ceyeHrst LWnmda Ha obpasLe A0/MKHa ObITb He MeHee 1 cMm2,

[na  meTtannonpogykumy TOMLWIMHOA MeHee 8 MM [OMyCKaeTCA W3TOTOB/IEHME LWIMGHOB M/IOWAAb0  MeHee
1cm2

[na onpegeneHns CKMNOHHOCTM 3epHa K POCTY WM KMHETVKA POCTa 3epHa  [OryckaeTcs OoTbop 06pasuoB OT
KOBaHOW KOBLUEBO NpobGbl MPX  YC/IOBUMM  COMOCTaBMMOCTV  Pe3y/bTatoB  WCMbITaHuii € pe3ynbTataMi  FOTOBOW
METaUUI0NPOAYKLWN.

2. METOAbl BbIABNEHWA TPAHNL, 3EPEH

2.1. [paHnLpl 3epeH BbIABNAIOTCA METOAAMM:
TpaB/eHus,

LemMeHTaumu,

OKUCNEHNA,

CeTKM cheppuTa Win LeMeHTUTa,

CETKV NeprnTa (TPOoCTUTA),

BaKyyMHOro TEPMUYECKOTO TpaB/IeHUs.

W3paHve ocrunansHoe lMepeneyartka BocnpeLleHa
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C. 2TOCT 5639-82

MeToz BbIGMpatoT B 3aBMCMMOCTN OT XUMUYECKOTO COCTaBa CTasv U LIE/ UCTIbITaHWS.

2.1.1. MeTog TpaBneHus

21.11. MeTog TpaBMeHVs MPUMEHSIIOT 151 BbISIBIEHNS TpaHUL, [OElCTBUTE/IbHOTO 3epHa, a Takke rpa-
HUL, 3epeH aycTeHMTa B VYIJIEPOAUCTLIX W JIEMVPOBaHHbIX CTasislX, 3aka/IMBalOLLWXCA Ha MapTeHcuT win  6eld-
HUT, 1 CTas1sX, B KOTOPbIX 3aTPYAHEHO NoslyyeHne heppuUTHOR UK LLEMEHTUTHON CETKA.

21.1.2. BbisSiBNeHWe rpaHnL, AENCTBUATENBHOrO 3epHa MPOBOAAT Ha o6pa3uax 6e3 [OonoMHUTENbHON Tep-
MMYecKoli 06paboTKu.

2113. [na BbisSBNEHUS TpaHWL, 3epeH aycTeHWTa Temrnepatypy HarpeBa, Bpemsi BblEPXKKM W CKOPOCTb
OX/TKAEHUS YCTaHABIMBAOT HOPMATVBHO-TEXHUUECKO AOKYMEHTaLWEN Ha CTa/v 1 CrifiaBbl.

Ecnn Temnepatypa HarpeBa W Bpems BblAEPKKM He OroBOpeHbl HOPMATUMBHO-TEXHUYECKON [OKyMeHTa-
Lpeit, To ANst HU3KOYT/IEPOAMCTLIX CTaslel Temneparypa AomkHa 6bimb (930 + 10) °C.

[na papyrvx crtaneil Temneparypa HarpeBa [Jo/mkHa ObiTb paBHa wiv Ha 20 °C—30 °C Bbile Temnepatypbl
3aKau1Ky, YCTaHOB/IEHHO HOPMATUBHO-TEXHUYECKO AOKYMEHTaLWIEN.

Bpems BblAEpXK/ JOMKHO BbITh HE MeHee 1 4 1 He 6osee 3 4.

[na 6onee 4YETKOrO BbISBMIEHUS [paHWL, AOECTBUTENBHOTO U ayCTEHUTHOTO 3epHa 06pasubl noaseprator
OTNYCKy: YIMIEPOAUCTbIE U HU3KOMErMpoBaHHble CcTarmm — npu 225 °C—250 °C, nervpoBaHHble CTa/im W
criasbl — npuy 500 °C 1 BbliLe B 3aBUCUMOCTY OT XMMWYECKOrO COCTaBa.

2114. C nosepxHOCTM o6pa3ua YyJaisoT 06e3yrIepoXeHHbI  CMOoW, WU3roTOBMSKOT  MUKPOLLMGD U Tpa-
BAT B peaKkTvBaX, MpPUBEAEHHbIX B MPWIOKeHMM 1, wam  gpyrvx, MNO3BOMAIOWMX YETKO BbISIBUTL  PaHMLbI
3epeH.

YHVBEpCa/IbHbIA peakTVB A1 TpaBMeHWs CTasleil — CBEXENPUrOTOB/EHHbI  HACLILLEHHbIA MpU  KOMHAaT-
HOli TemnepaType BOAHbIA pacTBOP MNUKPUHOBOW KUCMOTbl € AobasneHvem 1 %—10 % nNOBEPXHOCTHO-aKTUB-
HbiX BellectB (MAB) Tuna CWHTOHON WM MOKOWMX BewectB — «llporpecc», «AcTpa», WamnyHb «/lafja» wum
OPYrnX arkKuicynbOHATHbIX COEAVHEHWIA.

[na 6onee 4eTKOrO BbISIBEHUS paHWL, 3epeH cnefdyeT MpPoBOAWTL  NEPenosiMpoBKA € MOCNeyoLLM
TpaB/ieHeM 1 nogorpesom peakTtvea o 50 °C—70 °C.

21.2. Mertog uemeHTaumm

2121. MeTog UuemeHTaUMM MPUMEHSIIOT /19 BbISIBIEHUA 3epeH ayCTeHuta B CTa/isiX, MpeaHasHauYeHHbIX
ONS ueMeHTaLmn, U 4715 YINIepoanCTbIX HeLEMEHTUPYeMbIX CTaslei ¢ MaccoBoi foneli yrnepoaa ao 0,25 %.

'paHuLLbl 3epeH BbISB/IAKOTCA B LIEMEHTUPOBAHHOM C/10€ B BUE CETKU BTOPUYHOTO LIEMEHTUTA.

2122 Ob6pa3ubl 6e3 cregoB  OKUCMEHMST UM 0OE3YINEpOXMBaHUA — HarpeBaloT  Npu  Temreparype
(930 + 10) °C B N/I0THO 3aKPbITOM SALLVIKE, HANO/THEHHOM CBEXVM Kap6opr3aTopoM OZIHOTO 13 COCTaBOB:

60 % apeBecHoro yrns, 40 % yrrekucioro 6apust; 70 % apeBecHoro yrs, 30 % YrIekMcIoro HaTpus;

100 % roToBOro GOHAMKMHCKOrO Kapbiopr3aTopa;

100 % nosykokcoBoro kapbropusaTtopa no FOCT 5535.

Pasvep flumka BbIGMPAOT B 3aBMCMMOCTM OT KOMMYEeCTBa 00pasLOoB, pacCcTosH/E Mexay KOTopbiMUA B
ALLYKE AOMKHO ObITb HEe MeHee 20 MM.

O61beM kapbiopursaTopa Ao/keH 6biTb B 30 pa3 60/1bLUe 06bema 06pasLIoB.

Bpems BblaepXK1 Noc/ie nporpesa Almka — 8 u.

O6pasupl noc/e LUeMeHTaUumM OX/axkaalT BMecTe C  sawpkom Ao 600 °C ¢ pas/MuHOM  CKOPOCTbHO:
YINepoaucTyto ctasib He 6onee 150 °C B 4ac, nermpoBaHHyt0 — He 6oriee 50 °C B uyac. CKOpPOCTb OXNaXaeHust
06pasuoB Hnke 600 °C B Yac He perfilaMeHTUPYETCS.

2123. O6pa3upl nocne LUeMeHTauum pas3pesaloT MornosiaMm WM C OAHON CTOPOHbl  YAANsoT MOBEpX-
HOCTHbII C/I0M Ha ryOUHY 2—3 MM 1 M3rOTOBASOT MUKPOLL/IACDBI.

[ns BbISBNEHNSA CETKM LIEMEHTUTA LLNKbI PEKOMEH/YeTCS TpaBUTb B OAHOM M3 PeaKT/IBOB:

3 % — 5 Y%-Hblin pacTBOP a30THO KUC/IOTbI B 3TU/IOBOM CMPTE;

5 %-HbIii pacTBOP MMKPUHOBOW KAC/IOTbI B 3TUI0BOM CNMPTE;

pacTBOp MWKpaTa HaTpusi, COCTOSILMA M3 2 T MUKPUHOBOM KWCMOTbl, 25 T eAKkoro Hatpus  (Kayctudec-
kol cogbl) n 100 cm® Bodbl (TpaBfeHWe 3MEKTPONIMTAYECKOE, HarpshkeHMe Ha 3akVMax BaHHbl — 6—I10 B,
NPOAO/DKUTENBLHOCTb TPAaB/IEHNS — HECKO/IbKO CEKYHL);

KUNALLMIA pacTBOpP NMKpaTa HaTpus (TpaBneHne XMMUYeckoe, BpeMsi TpasieHnst — 10—20 MyH).

2.1.3. Mertog okvcneHus

2131. MeTof OK/CNEHMSI MPUMEHSIOT /151 KOHCTPYKUMOHHBIX WM WMHCTPYMEHTa/IbHbIX (YrnepogucTbiX 1
JlervipoBaHHbIX) CTase.

paHuLbl 3epeH ayCTeHVTa BbISIB/IAKOTCA M0 CETKE OKMC/I0B.
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2132, O6pasupl C MNOMMPOBaHHOM MOBEPXHOCTHIO MNOABEPratoT HarpeBy [0 OMNpeaeneHHol Temneparty-
pbl U BbIAEPKUBAKOT B TeueHWe BpemeHu cornacHo n. 2.1.1.3. HarpeB npoBOAAT B BakyymMe WM B 3alWTHOM
atmocdbepe.

[na okucnenna wnchoB nocrie BbIOEPKKM, HE CHWkKas TemnepaTypbl, B Meyb MoJal0T BO3OyX B Tede-
Hve 30—60 c.

[JonyckaeTca nNpuUMeHATb NS 3aliMTbl OT OKWAC/IEHWA B MpoLecce HarpeBa LWIMKOB CTPYXXKY W3 Ceporo
uyryHa, [ApeBEeCHO-Yro/ibHbIi  MOPOLUOK, BOAHbI  pacTBOp  TETPAOOPHOKUCMOMO HaTpus W Ap.  Npyu  YCoBUK
MoJly4eHnst Pe3y/bTaTos M0 BE/IMUMHE 3epHa, COOTBETCTBYIOLLIMX MOSTyHYEeHHbIM NP METOAE TPAaB/IEHNS.

2.1.3.3. Tlocne oxnaxaeHyst B BOAE Y NOAMPOBKY 06pasLbl TPABAT B 0AHOM U3 PeakTMBOB COCTaBa:

15 cm3 consHOM KWCNOTbl, 75 CM3 3TwioBoro cnvpta; 1 I MUKPUHOBOM  KMCMOTbl, 5 CM3  CONMsHON
KncnoTbl, 100 cM3 3TUoBOro cnmpta; 5 cm3 METaHUTPOGEH30/1 CyMbGPOKMCIOThI, 10 CM3 3TUIOBOrO CnvpTa.

2.1.3.2,2.1.3.3. (I3meHeHHas pegakupms, 3m. Ne 1).

2.1.34. Tlepen oxnaxkgeHvem B Bofde WMdd Jonyckaetcsl obpaboTatb B pacr/iaBfieHHOM BOAHOM pPacTBO-
pe TeTpabOpHOKAC/IOTO HaTpus (HarpeTtoM A0 Temneparypbl aycTteHusauum) B TedeHue 30—40 c. [paHuupbl
3epeH noc/fe 06paboTkM B BOOHOM pacTBOpe TeTpabOpHOKWC/IONO HAaTpust BbISBNAIOTCA 63 AOMOSHUTENTbHOTO
TpaBneHus.

2.14. Mertog ceTku chepputa Wiv LiemeHTUTa

2141 MeToq ceTkM doepputa WM LEMEHTUTA MPUMEHSIOT 1S BbISBAEHWS [PaHUL, 3epeH B [03BTEKTO-
naHbIX (C MaccoBoii fonei yrnepoaa Ao 0,6 %) 1 3a3BTEKTOMAHBIX CTa/IIX COOTBETCTBEHHO.

2142. O6pa3ubl C 06bIM COCTOSHMEM MOBEPXHOCTVM MOABEpraloT HarpeBy [0 OMPenesieHHoN Temnepa-
TYpbI 1 BpemeHu cornacHo n. 2.1.1.3.

[Ona  obpasoBaHVsS  (OEPPUTHOR WM LEMEHTUTHOM CETKM MO rpaHMLUaM 3epeH 00pasubl OoxlaxgalT Ao
Temneparypbl 650 °C ¢ pas/iMyHoli CKOPOCTBLHO B 3aBUCUMOCTM OT MapKu CTasw.

[na  yrnepogucTbix cTaniein ¢ Maccosoii  poneli yrepoga 05 % — 0,6 % CKOPOCTb  OX/adKAeHWs
50 °C — 100 °C B 4ac, 4719 flervpoBaHHbIX U YINepoancTbIX 3aaBTektouaHbix — 20 °C — 30 °C B vac, 44
cTaseli ¢ MaccoBoii gornei yrnepoga 0,25 % — 0,5 % — oxnaxaeHve Ha Bo3ayxe.

21.43. Tlocne Tepmuuyeckoii 06paboTkM 06pasel, paspesarT nornosfam WM WandIOBKOM  yaansiioT no-
BEPXHOCTHbIA croli  (06Ee3yrNIepoXeHHbIN), NOMMPYIOT W TpaBAaT. 3epHO aycTeHUTa MO CceTke diepputa  BblisiB-
NAlT  TpaBneHeM B 4 %-HOM pacTBOpe as0THOW KWAC/OTbl B STWIOBOM ChMpTE, MO CETKE UEeMeHTTa —
TpaB/iEHVEM B peakTuBax, ykasaHHbIX B M. 2.1.2.3.

2.1.5. Mertog ceTku nepvta (TpooCcTuTa)

2151 MeTo4 BbISBMEHVS [paHWL, 3epeH MO CeTke nepnmta (TPOOCTUTA) MPUMEHSOT OIS YIIepoaUCTbIX
N HW3KOMErpPoBaHHbIX CTasieil, 6/M3KMX N0 CoCTaBy K 3BTEKTOMAHbIM. [paHULbl 3epeH  BbISBASIOTCA  TEMHO-
TpaBsiLLENCS CETKOI NepnmTa B NEPEX0AHOI 30He obpasLia.

2152. O6pasubl C M0OObIM COCTOSHMEM MOBEPXHOCTY MOABEPratoT HarpeBy nNpu onpedeneHHol Temne-
paType 1 BpeMeH BbiAepKkM cornacHo n. 2.1.1.3.

[Ona obpa3oBaH/A CeTkM nep/uta  06pasubl  OX&XAAT  MOrpy)XeHMeM B BOAY MOMOBWHbI - 06pasuga;
BTOpas NO/IOBMHA OX/TAXKAAETCA Ha BO3AyXe.

2153. Tocne Tepmmyeckoin 006paboTKM N/OCKOCTb 00pasua, NepneHaVKyNspHyt0 K NEepexogHoi  30He
Ha BbICOTE YPOBHA BOAbl, LWAMGYIOT 00 YAaieHUs 06e3yr/IEpOXEHHOM0 C/losi, MOMMPYIOT W TpaBAT B peakTu-
BaX (3 % — 5 %-HOM pacTBope asOTHOM KUC/MOTbl B 3TWIOBOM CnvpTe WM 5 %-HOM pacTBOpe MWKPYHOBOWA
KUCMOTbI B 3TWIOBOM CrIYpTE).

2.1.6. MeTop BakyyMHOro TEPMUYECKOTO TpaB/IEHNA

216.1. MeTog TEpPMMYECKOro TpaB/eHMs B BakyyMe C WCMO/b30BaHMEM BbICOKOTEMMEPATYPHbIX MUKPO-
CKOMNOB PeKOMeHAyeTCA [/19 OnpeesieHNs KUHETUKM POCTa ayCTEHUTHOIO 3epHa.

MeToA OCHOBaH Ha W3bMpaTeNnbHOM WCMapeHun MeTasia Mo rpaHuuam  3epeH MpY BbICOKUX Temmnepa-
Typax.

2162. O6pasubl onpeaeneHHon ¢opMbl M pasvepoB (B 3aBMCUMMOCTM OT Tuna YCTaHOBKM) C MOAMPO-
BaHHO MOBEPXHOCTLIO MOMELLAOT B BbICOKOTEMMEPATYPHYHO Kamepy, co3gatoT Bakyym 0,0133—0,00133 [la
(10 4—10 5 MM pT. CT.) U HarpeBatoT 0 OMpeAeIeHHON TemnepaTypb!.

[Ona  nogasneHns uvcnapeHuss MeTasia € MOBEPXHOCTM  LWumdpa Mpv BbICOKUX —Temnepatrypax —(Bbille
900 °C) B kamepy nNOJAOT WHEPTHbIA ras (aproH, npu uM3bbITouHOM  gasneHn  0,03—0,05 Mrla
(0,3—0,5 atm.)), NpeaBapuTENIbHO OUULLIEHHBIY OT KAC/IOpOAA U Barw.

Mpn onpegeneHuM 3epHa  aycTeHMTa B CTa/IIX C  MOBbIWEHHbIM  COAEPXaHWEM  JIeTKOOKUC/ISHOLLIMXCA
anemeHtoB (Al, Cr wu [p) peKkoMeHAyeTCd WCMo/Mb30BaTb 3alUMTHble 3KpaHbl — TeTTepbl U3 METa/VIOB,
061agaroLLmMx 601bLLIMM CPOACTBOM K kucnopogy (Ta, Ti, Cd, Zr v ap.).

2%
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2.1.6.3. Bpewmsi BbiaepXKM OOMKHO 6bITb HE MeHee 20 MUH, Temnepartypa Harpesa — He Hibke 800 °C.
2.1.6.4. OueHKa BeNMUMHbI 3epHa NPOBOAMTCA MOA, MUKPOCKOMOM W Ha MUKpodhoTorpadousix.

3. METOAbIl OrNPEAEJIEHVA BEJIMYHBbI 3EPHA

3.1. 3epHa MeTa/VIoOB — 3T0 OTAe/bHble KPUCTa/VIbl  MOMMKPUCTA/IINYECKOTO  KOHIJIoMepara, pasfefieH-
Hble Mexmay coboii CMEXHbIMVA MOBEPXHOCTAMM, HasbiBaeMbIMU T[paHULAMUA 3epeH. 3epHa MOryT 6biTb paBHO-
OCHBIMM 1 HEPABHOOCHBIMU. [1PY HANIMUMM ABOHNKOB 3EPHAMM CUMTAKOT KPUCTASI bl BMECTE C ABOMHUKAMM.

3.2. BemusHa 3epHa — CPefHAs BeMuMHA CrydaiiHbIX CeueHMii 3epeH B MJ/IOCKOCTV MeTasliorpadomyec-
KOro Lncha — onpeaensieTcs MeTogamm:

BM3Ya/lbHOTO  CPABHEHWS  BUOMMbIX
MPUIOXEHUN 2, C orpeesieHneM HoMepa 3epHa;

nofcuyeTa KOMMUYECTBA 3epeH, MPUXOASALIMXCS Ha eauHULy MOBEpPXHOCTU LWmdha, C onpedenieHem  cpef-
Hero AyaveTpa 1 cpeaHeli nioLaan 3epHa;

nofcyeTa nepeceyeHnii rpaHuL, 3epeH OTpeskamy MPsiMbIX C  onpedesieHneM CpefHero YCMOBHOTO  Aya-
METPa B C/lyuae PABHOOCHbIX 3€PEH, KO/MUECTBA 3ePeH B 1 MM2 B C/yHae HEPABHOOCHbIX 3ePeH;

M3MEPEHUs [/MH XOopA, NOf MUKPOCKONOM WM C  UCMofb3oBaHKeM MuKpodhoTorpadmii ¢ - onpeaeneHnem
OTHOCUTE/BHOI 1071 3epeH OnpeesIeHHOro pasvepa;

nog  MUKPOCKONOM 3epeH C  3Ta/loHaMn  LWKavul, nNpuBedeHHbIX B

Y/bTPA3BYKOBbIM.
YKazaHHble METOAbl MPUMEHSOT A1 OLUEHKA BefIMUMHbI 3€pHa, WMENoLero doopMy, OG/M3KYI0 K paBHO-
OCHO¥A.
MeTon, noacyeTa MepeceyeHwii paHuL, 3epeH MNPYMEHSIETCS NS OUEHKM BeMUMHbl 3epHa  YO/MHEHHOW
hopMbl.

B cnyyae onpegeneHvs BenWUMHbI 3epHa B PA3HO3EPHWCTOM CTPYKType cpegHve  pasMepbl
nnoLaab 3epHa) He SABISOTCH XapakTepUCTUKAMU OLIEHKW CTPYKTYPbI.

3.3. MeTog onpeaeneHvs Be/IMYMHbI 3epHa CpaBHEHNEM C 3Ta/IOHHbIMU LLKa/TaMun

331 BenuuuMHy 3epHa METOAOM CpaBHEHUs OnpeaenstoT npu  yeBenmyeHun 100 [onyckaeTcs npume-
HeHure yBennyeHuss 90—105%,

Mocne npocMoTpa Bceil mnowaayM Lwmga BbIOUPAOT HECKOSIbKO  TUMMYHBLIX MECT U CpaBHMBAOT C
Ta/loHaMK1, NpYBEOEHHbIMM B LIKa/iaX nNpuiokeHuss 2. CpaBHEHVWE MOXHO NPOBOAWTb, Habmogas u3obpake-
HUe B OKyNsipe MVKPOCKONa, Ha MaTOBOM CTek/1e W DOTOCHUMKE.

332 Llkanbl 1—3 npeAcTaBneHbl [OeCATHIO 3Ta/loHaMV B BUAE CXeMaTv3MpPOBaHHOW CETKW, OrpaHuuu-
BaloLLeli pa3vepbl 3epeH. JTa/loHbl NpvBeAeHbl B BUAe Kpyra AuameTpom 79,8 MM, YTO COOTBETCTBYET MJ/ioLia-
a1 5000 MM2 v HaTypasibHOM nowaan Ha wnmde 0,5 Mm2.

OTa/loHbl  COCTaB/IeHbl Tak, 4TO Mpu  yBesmyeHan 100 * Homepa 3epeH G COOTBETCTBYHOT —UMC/IOBbIM
rokasaresiivM Be/IM4YMHbI 3epHa MO ypaBHEHWMIO T = 8 X28, rge T — KOMYECTBO 3epeH Ha 1 mM2 nowaau
wmgoa.

3.33. CpegHvie uuc/ieHHble 3HAYeHVss MoWaan 3epHa, 4icia 3epeH B 1 MM3, agvametpa M YCIOBHOMO
OVaMeTpa, a Tawkke uucria 3epeH Ha mowaam B 1 MM2, COOTBETCTBYHOLUME 3Ta/ioHaM Wkabl G (—3) — 14,
npvBeaeHbI B Tabn. 1.

(anamveTp,

Ta6nuuya 1
2 o CpepHuii
Homep CpegHss nnolap eno sepen Ha nnouaAn 1 MW T Cpepree CpeaHuii yczr')lo'gHbm
3epHa ceyeHus 3epHa a, | MUHUMASIb- cpeanee makcumans- | 11C/10 33epeH AVameTp sepHa | .o \vietp sepHa
G MM2 Hoe peA Hoe B1mm3N, gt Mm d,, Mm
-3 1 0,75 1 15 1 1,0 0,875
-2 0,5 1,5 2 3 2,8 0,707 0,650
-1 0,25 3 4 6 8 0,5 0,444
0 0,125 6 8 12 22,6 0,353 0,313
1 0,0625 12 16 24 64 0,250 0,222
2 0,0312 24 32 48 181 0,177 0,157
3 0,0156 48 64 96 512 0,125 0,111
4 0,00781 96 128 192 1448 0,088 0,0783
5 0,00390 192 256 384 4096 0,062 0,0553
6 0,00195 384 512 768 11585 0,044 0,0391
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MpogonxeHne Tabnuubl 1

2 o CpepgHuii
Howmep —— Yucno 3epeH Ha niowaan 1 mm2 T Cpeatee CpeaHuii yc;F',logHbm
3epHa CeueHus 3epHa a, | MUHUM&Ib- cpemmee | MaKcuman- umeno 33epeH p,mameTp 3€pHa | 1 ameTp sepHa

G MM2 Hoe pea Hoe B1mmeN, G Mm d, Mm
7 0,00098 768 1024 1536 32768 0,031 0,0267
8 0,00049 1536 2048 3072 92682 0,022 0,0196
9 0,000244 3072 4096 6144 262144 0,015 0,0138
10 0,000122 6144 8192 12288 741485 0,011 0,0099
11 0,000061 12288 16384 24576 2097152 0,0079 0,0069
12 0,000030 24576 32768 49152 5931008 0,0056 0,0049
13 0,000015 49152 65536 98304 16777216 0,0039 0,0032
14 0,000008 98304 131072 96608 47449064 0,0027 0,0027

334. Wkambl 1 n 2 mncnonb3ylT O719 OUEHKM Be/MYMHbI 3epHa BO BCeX CTa/iX W cnfasax, LWkaty 3 —
N1 ayCTEHUTHBIX, B KOTOPbIX MOC/1E TPaB/EHNS BbISBUIUCE ABOVHUKN.

3.35. Ec/m pa3vep 3epHa B 06pasue BbIXOOMT 3a Mpeaeribl 3Ta/IOHOB LWKas ¢ Homepamn 1—10, nosb3y-
IOTCA  ApyrUMK  yBeNMYeHUsAMU. [ nepeBofa Homepa 3dTasioHa npy yBenndeHun 100% nonb3ylotes Tabn. 2 wum
[LOMO/HUTE bHBIMY LKaiamm 1,2.

Tab6bnuua 2
Homepa 3epeH npu 100%
yBenuieHme 3 |2 |1 ]0 |12 2| 3|4 |5 |6 |7 | 8|9 |10] 11|12 |13] 14
25x 1 2 3 4 5 6 7 8 9 10
50% - - 1 2 3 4 5 6 7 8 9 10| - - - - - -
200x _ _ — _ _ - 1 2 3 4 5 6 7 8 9 10 | - -
400% _ _ _ - - - - - 1 2 3 4 5 6 7 8 9 10
800 _ _ — — — | — | = — — — 1 2 3 4 5 6 7 8

Ecrm npyu oueHke BeNMUMHbI 3epHa MPUMEHSIIOT YBE/IMYEHME, OT/IMYaloLLIeecsl OT YykasaHHbIX B Tabn. 2 wu
OOMOMHUTENBHBIX  WKaax 1, 2, To cregyeT no/b30BaTbCA rpadivkoM, MNPMBEAEHHBIM Ha YepTexe, M03BOssio-
LUMM  OMpeaennTb 3HaYeHMe MOoMpPaBOYHOrO koaddmumeHTa K gna  nepecyeta  yBE/MMEHUS MUKpPOCKOMa g Ha
yBenuyeHve 100 x

K=6,641In

Homep 3epHa HaxodsaT no goopmyne
G=M=K,

rae M— HoMep 3epHa NPy YBE/IMUEHUN M KPOCKONa g.

3.36. 3a OfHOPOAHYIO CTPYKTYPY MPMHMMAIOT CTPYKTYPY, COOTBETCTBYIOLUYIO OAHOMY W3 3TasIOHOB
LUKaTbl. TaKas CTPYKTYpa OLIEHMBAETCS OfIHVM HOMEPOM.

Pa3HO3epHUCTON  CTPYKTYPOA  CUMTAIOT CTPYKTYPY, B KOTOPO/ WMEIOTCSl 3epHa, OT/IYalolecsl OT  Oc-
HOBHOrO  (MPeo6/1afarollero) HOMepa, COOTBETCTBYIOLLETO —OMPEAerieHHOMY STa/ioHy LKa/bl, 6ofee  uYeM  Ha
1 HOMep ¥ 3aHMMalOLLyl0 Ha wMdpe mowaas 6onee 10 %. Takas CTpyKTypa OLEHVMBAeTcAa AByMA win 6Gonee
HOMepamm, KOTOpbIE 3aMMChIBAIOTCS B NOPSIAKE YMEHbLUIEHIS 3aHMaeMbIX MU N/IoLLAEN, Hanpumep: G,

Mpy HEOOGXOAWMMOCTM  YKa3blBAOT OTHOCUTESbHYKO MIOW@Ab B MPOLEHTaX, 3aH/MaeMyl) 3epHaMM  Kadk-
[Ioro 13 3TUX HoMepoB, Hanpumep: G (65 %), G, (35 %).

3-1645
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YBenuyeHue, 4
3.3.7. PacxoxaeHne OLEeHOK BenMuMHbl 3epHa METOAOM CpaBHeHUs AO/MKHO ObiTb He 6onee OaHOro

HoMepa.

3.4. MeTog, noacyeTa 3epeH

34.1. Mertog 3aKmo4aeTcA B ONPefe/ieHn KOMMyecTBa 3epeH Ha efvHuue nosepxHocTn wmda (1 mMm?)
1 pacyeTe cpegHeli NoLLaav 3epHa U cpefHero AnameTpa 3epeH.

3.4.2. TlogcyeT 3epeH MPOBOAAT Ha MaTOBOM CTekle Kamepbl MMUKpPOCKona WM Ha  MykpodboTorpadomsix,
B KOTOPbIX MOME 3PEHUst OrpaHUYMBAOT OAHOW M3  TMIOCKUX COUIyp: OKPYXHOCTBIO  AvaveTpoM 79,8 MM wm
KBagpatoM C€O CTOpoHOlM 70,7 MM, WM MPSMOYrO/IbHUKOM C  pasMepamy CTOpOH 65x77, 60x83, 55x91 wm
50x 100 MM, 4TO cooTBeTCTBYET 0,5 MM2 NMOBEPXHOCTY LW/ndia npuy yeenyeHnn 100~

3421 TlogcuMTbiBAOT UMC/IO 3€PeH, JIOMaBWMX BHYTPb  BbIGPAHHOM ourypbl (M), U UMC/IO  3EpeH,
nepeceyeHHbIX ee rpaHnLamMi (M,) (CM. NpunoxeHue 3).

ObLlee KonmMyecTBo 3epeH (n,) Ha mowam 05 Mv2 wmda npu ysenmyeHu 100% MOACUUTLIBAOT MO

dhopmyre

ny
«o="ni+ 2 — OmKpyra;

«00 = «1 + 2 — * — s NPAMOYTO/BHUKA WK KBaapaTa.

KonnuecTBo 3epeH T, MpUXoaALLMXCcs Ha 1 MM2 nioLwaav Lwindba, onpeaensioT no chopmMyrne T = 2,
34.22. Tlpu wWCNoMb30BaHWM [pyroro YBe/n4yeHus, otmyaroweroca ot 100%, uMc/io 3epeH T, Mpuxo-
OApxcst Ha 1 Mv2 MoBEpPXHOCTM LMdpa, onpeaensioT no dopmyne

24U 18°

rae N — obLLee KONMUYECTBO 3epeH, HAXOAALLMXCSA BHYTPU CUTypbl, OrpaHnuvBatoLLeli None 3peHus Ha
Lmdpe wim dootorpacnm Npuy yBermyeHun g.
YBennueHve nogompatot 13 pacyeTa, HToOb! Ha MOBEPXHOCTY GbIS10 He MeHee 50 3epeH.
3.4.23. TloacyeT 3epeH MNPOBOAAT HE MeHee YeM B TPex XapakTepHblX MecTax Lwamda M Mo MosyHeHHbIM
pesynbTaram pacCuuTbLIBAOT CpeaHeapuMETUUECKOE 3HAaUEHNE.
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3.4.24. CpefHio nsowanb ceveHrs 3epHa (a) B Mv2 onpeaensioT no opmyne

3.4.25.  CpepHwii gnavetp 3epHa (d,,,) B MM orpeaensioT no chopmyre
1

dm - m.

3.4.26. CpaBHeHV/EM TMOMyYEHHbIX 3HaYeHWlid T, a WU d,, CO 3HAYeHMsMY COOTBETCTBYIOLLMX MapameTpoB
B Tabn. 1 onpefenstot HoMep BeNMUMHbI 3epHa G.

MpumMep noacyeTa KONMUeCTBa 3epeH Ha eauHNLY NOBEPXHOCTY Lidha NpYBeAEH B NPUIOXKEHUN 3.

3.4.2.7. [onyckaeMble pacxXOXOEHWUs1 pe3y/ibTaTtoB Tpex onpejeneHulii npyv noAacyeTe KonmyecTBa 3epeH He
[0/mxHbI npesbiwaTth 50 %.

3.5. MeToabl noacyeTa nepeceyeHmnii rpaHuL, 3epeH

351 MeTtog coCTOMT B MOACHETE 3€PEeH, MepecedeHHbIX OTPe3KOM MpsSMOA, W OMpeaesieHnn cpegHero
YC/MIOBHOTO AMameTpa — B C/lydae paBHOOCHbIX 3epeH WM KonmyectBa 3epeH B 1 MM3 — B C/lydae HepaBHOOC-
HbIX 3EPEH.

35.2. TloacyeT nepeceveHuii 3epeH B 000MX CydasX MNPOBOAAT HAa MaTOBOM CTeknle MUKpockona Wwin
MUKpOChoTOrpachnsix, Ha KOTOpPbIX MPOBOAAT HECKOSIbKO OTPE3KOB  MPOM3BOMBHON  A/MHbLI  (Hanpuvep 80 wm
100 mm npu yBenuueHnn 100X, uyto cootBetctBYyeT gmHe 08 wm 1 MM Ha wmde). OavHy OTpeskoB
BbIOMPAOT C TakMM pacyeToM, 4TOObl KaXKAblA M3 HUX nepecekan He MeHee 10 3epeH, MpU 3TOM yBeMYEHWE
noabupaloT Tak, u4TOObl Ha UCC/edyemoil MOBEpPXHOCTM 6bio He MeHee 50 3epeH. [loAcuTLIBAIOT  TOUKM
MepeceyeHnin OTPe3KOB MNPAMbIX SIMHWA C rpaHvMUaMy 3epeH. 3epHa Ha KOHUAX MpsIMOi, He MepeceyeHHbIe eto
LIe/IMKOM, MPUHYMAKOT 38 OHO 3ePHO.

OnpeaensloT  CyMMapHyl0 A7MHY OTpe3koB L, BbIPaXEHHYID B MWUIMETPaX HaTypasibHON  BENYUHBI
Ha LWwndoe, 1 cymMmMapHOe YnCsIo nepeceyeHHbIX 3epeH N.

V3amepeHunst NpoBOAAT He MeHee YeM B MNSATU XapakTepHbIX MecTax Lwimda.

Jonyckaemble pacxoxaeHus pesynbTatoB NATM  OnpefesieHnin npu nofcyeTe nepeceyveHnin  Ao/mkHbl Obl Tb
He 6onee 50 %.

35.3. ToacyeT KomdecTBa MepeceyeHwii paBHOOCHBLIX 3ePeH MNPOBOOAT Ha [ABYX B3aUMMHO MepreHauvky-
NAPHbIX OTPe3kax MPsiMbIX, MPOBEAEHHbIX B K&XAOM U3 NATU MECT LLmdda (CM. NpunoxeHve 4).

CpepHuii ycnoBHbIin ayameTp 3epHa (d,) B MM BbIUMCAISIOT N0 chopmyrie

di- N

rge L — cymmapHas [/iHa OTPe3sKoB, MM;
N— obLLee 41CrIo 3epeH, nepeceyeHHbIX OTpesKamm A/IMHOM L.

354. Yucno HepaBHOOCHbIX 3epeH B 1 MM3 wWmha ONpefensioT Ha Lwmdiax, W3roTOB/IEHHbIX BAOMbL Y
nornepek rMaBHOW OcM CUMMETpUM. B 3ToM crnyyae OTpesky NpsMbIX MPOBOAAT MapasiieNlbHo OCSM  CYMMETPUM
(cm. npunoxeHve 4).

CpepHee uncno HepaBHOOCHBIX 3epeH (NJ B 1 MM3 o6beMa LLMdia BbIMMCISIOT Mo doopmyne

N=07N NN,
\Y 5(yz

rae 0,7 — KoathhULMEHT, YUUTbIBAKOLLMIA HEPABHOOCHOCTb 3€PEH,;
N,, — KO/IMYECTBO NepeceyeHuii rpaHuL, 3epeH Ha 1 MM A/1MHbI B MPOAO0/IbHOM Hanpas/ieHnn (B0 b
OCU BbITSHYTbIX 3€PEH);
N — KONMYECTBO NepeceyeHnin rpaHunL, 3epeH Ha 1 MM A/IMHbI B NonepeqHoM Hanpas/ieHnw;
N_ — KOM4eCTBO nepeceyeHunii rpaHuL, 3epeH Ha 1 MM [/1HbI B NeprieHanKyISpHOM Harpas/ieH .

355, MeTog nogcyeta MepeceyeHnin rpaHvl, 3epeH B BbicTpopexywein ctamim (vetog CHeigep-Tpadia)
COCTOMT B MOACYHEeTE MNepeceyveHUii 3epeH U onpefesieHun cpefHero Mx uicia Ha otpeske 63,5 MM npu yBenu-
yeHun 500% 1 Ha oTpeske 127 MM npu yBeimyeHmn 1000%.

OnpefeneHvie BenMuMHbI 3epeH OObIMHO MPOBOASAT Ha 3akasieHHbIX oObpasuax He MeHee 4deM B 5 Mecrax
wmgoa.

PesynbTaTom onpeneneHys ABseTcs cpeHee KoMUecTBO nepeceyeHHbIX 3epeH.

3aBMCMMOCTb MeXAy CPedHVM YMC/IOM MepeceyeHHbIX 3epeH Ha oTpe3ke 63,5 mMm npu yBennueHun 500 X
wim Ha oTpeske 127 Mm npu ysenndeHun 1000%, COOTBETCTBYHOLLMM HOMEPOM 3€epHa MO LUKasle W YC/IOBHOW
KnaccudukaLmeli BenmumHbl 3epHa npreeaeHa B T1abn. 3.

3*
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Tab6nuua 3
CpefHee 4nCno nepeceyeHHbIX 3epeH Homep 3epHa BenuuuHa 3epHa
15 u Bblwe 11—13 1 BblWwe QOueHb Mefnkne
12-15 10 Menkue
9-11 9 CpegHve
1-8 8-3 KpynHble

3.6. MeTtoa namepeHusa /ivH Xopa

36.1. MeTtog OCHOBaH Ha W3MEPEHWWM JIMHEWHbIX pa3sMepoB OTPE3KOB — XOpA, OTCekaeMblX B 3epHax
NPAMbIMM SIMHASIMUA, U NPUMEHAETCA [/159 ONpeaenieHns BENM4MHDbI 3epHa B pa3sHO3EPHUCTON CTPYKTYpe.

3.6.2. V3mepeHns O/IMH XOp/, NPOBOAAT:

HenocpeAcTBEHHO MO4, MUKPOCKOMOM MNPy MOMOLUM  OKynisipa € JMHeRnKkoli  (MeTod, NOABWKHOrO  Lnda)
MO OAHOW W HECKONBKVM SIMHMSM B NMPOM3BO/IEHOM HarnpasieHn Ha LWnde,

Ha MuKpocpoTorpadhunm, Npy 3ToM cobM0AA0T Ye1oBus . 3.5.2.

V3MepeHnsi MpOBOAAT He MeHee 4YeM B NATM Havbosiee TUMWYHLIX MOMSAX 3PEHWs, MpUM 3TOM B KaXOOM
rnoJsie 3peHunst MPOBOAAT He MeHee TPeX NPSIMbIX B NMPOM3BO/LHOM HanpaB/ieH!M.

Obllee KOMMYECTBO W3MEPEHWA 3aBUCUT OT OAHOPOAHOCTU BEfIMYMHbI  3epHa, TpebyemMoih TOYHOCTU U
[0CTOBEPHOCTM pPesy/bTaros.

Tak, Hanpymep, Npy MpuHSTOl AoctoBepHocT 90 % w owwmbke 10 % o6Liee KOMUECTBO MepeceyeH-
HbIX 3epeH JOMKHO BbITb He MeHee 250, npu aoctoBepHocTY 90 % 1 owwmbke 5 % — He meHee 1000.

3.6.3. 3HaueHus [/mH XOp4, OTHOCAT K OnpefesieHHol pasmMepHoli rpynne. PekomeHayeTcs  BenuuvHy
JIMHEVHbIX pa3sMepoB B rpynnax MpeacTaBnsaT B BUAE FEOMETPUYECKOTO psaa € koadhdomumeHtom 1,45, B atom
Cnydyae pasMepHble [pynnbl COOTBETCTBYIOT pa3MepaM 3epeH — Homepam (G) no cpegHemy YC/IOBHOMY Auva-
MeTpy.

MoACUUTBLIBAOT KOSTMYECTBO [J/IMH XOPA, KXKAOTo pasMepa no BCeM SIMHASM.

OnpeaensoT 0THOCUTENBHYHO A0/TH0 3epeH B MPOLEHTax C onpeaesieHHON AIMHORN xop bl no dopmyre

rae / — pavHa xopabl, MM;
M — KOMMYECTBO 3€PEH C AJ/IMHOM XopAapl /;
X/ e n. — 06LW@as A/mHa Xopa, MM.
GXlew=lon +hen, ey,

B COOTBETCTBMM C 3aKOHaMV MaTeMaTu4yeckoll CTaTUCTMKA MOryT OblTb Tawke MoACUUTaHbl creaytolve
napaveTpbl: CpeaHuin yCnoBHbI AvameTp (cpegHuidi pasvep xopdbl /), cpeaHekBagpaTnyeckoe OTKIIOHEHWe OT
cpearero  (5), koatpcpyumeHt Bapuawwm (5) w ap. Mpy 3TOM  CpefHWiA  YC/IOBHbIA - AMaMeTp He  SBMsieTcs
XapaKTepUCTUKOW pasHO3epHUCTOM CTPYKTYpbI (CM. N. 3.3.6).

Mpumep onpeaeneHrs BeNYUHbI 3epHa B Pa3HO3EPHMCTON CTPYKTYpPe NpUBELEH B MPUWIOKEHNN 5.

3.7. [Onsa onpegeneHvs BefMUMHbI 3epHa TOTOBbIX W3AENMA  NPUMEHSIETC  YNbTpas3BykoBoi Meto. Cyill-
HOCTb MeToAa, Crnocob MOAFOTOBKM 3Ta/IOHHLIX 06pasuoB, 060pyAOBaHME WM METOAMKA KOHTPOMS MpuvBeaeHbl B
MPUIOXeHNN 6.

3.8. Pesynbtathl BbISBMEHWA W ONpPefesieHst BeMYMHbl 3epHa  3anvcbiBa0T B MPOTOKO/, dhopMa  KOTo-
poro npvBeaeHa B NPUIOXKEHUM 7.
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MPUNOXXEHVE 1
PekomeHgyemoe

PeakTuBbl ANA BblAB/IEHUNA rpaHnL, 3epeH B CTaNiAX 1 cn/laBax MeTogoM TpaB/ieHUA

CocTaB peaktusa

O6nacTb NpUMeHeHus

Cnocob6 TpaseHus

HacbllweHHbIi  Npy KOMHATHOW  Temnepa-
Type pacTBOp MUKPUHOBOIN KUCMOTbl C AobaBka-
Mn 1 %—5 % noBepxXHOCTHO-akKTMBHbIX BELLECTB
TUNa «CUHTOHOM», LWaMnyHb «Jlaga» u ap.

100 cm3 HaCbIWEHHOTO BOAHOMO pacTBopa
MUKPUHOBOW KMCNOTbI, 6 Kanenb CONSHON Kuc-
notoel (kOHLW.) waM 3 KanauM asoTHOW KUCAOTbl
(koHu,.), 2 cm3 MAB (pacTBop OT(ILTPOBATD)

100 cMm3 HacbIlIEHHOTO BOAHOTO pacTeopa
NUKPUHOBOW KMCNOThbl, 0,6 T X1OpuUCTOii Meawm,
0,1 % NAB

100 cMm3 HacbIlIEHHOTO BOAHOTO pacTeopa
NUKPUHOBOW KMCNOThbI, 1,6 T XnopucToii meawm,
0,5 % MNAB

1—5 cm3 a3oTHol KncnoTel, Ao 100 cm3 aTu-
noBoro cnupTa

2—5 1 NMMKPUHOBOI K1cNoThbl, 100 cm3 aTn-
noBoro cnupTa

5 r NTMKPMHOBOW kncnoTkl, 100 cm3 3TUNOBO-
ro cnupta, 0,5 % MNAB

2 1 MUKPUHOBOW KNCAOTbI, 2—4 CM3 a30THOIA
kucnotel, fo 100 cm3 3TMNOBOro cnupta

0,005 %—0,01 % noBapeHHo conun, 5%—8 %
CUHTONA, 2 %—4 % cynbhoammaonapadmHa, oc-
Ta/lbHOE — HAaCbILWEHHbI/i BOAHBIA pPacTBOP MUK-
PUHOBOW KNCNOThI

10—15 cm3 a30THOW knucnoTbl, Ao 100 cm3 aTn-
noBoro cnupTa

20 cm3 consHol KUCNOoTbI, 1 1 X/10puCTOi
mean, 65 cm3 aTunosoro cnupTa, 15 cm3 guctun-
NpoBaHHo BOAbI

1,5 cm3 consHOW KUCMOThI, 1 I X/I0PHOrO
xenesa, 100 cm3 aTnnoBoro cnupTa

50 cm3 consHoli KUCNOoTbI, 25 CM3 cepHoii
kmcnotbl, 10 r cepHokucnoin megu, 50 cm3 Boab!

10 cm3 consiHol KMCnoThl, 3 cM3 a30THOM
KMCNoTbl, 87 M3 METUI0BOrO cnupTa

10 r wasenesoi kncnoTsl, 90 cm3 BOAbI

KoHUeHTprpoBaHHasa asoTHas Kuciorta

15 r CepHOKMCOro Xenesa, 85 cM3 BoAbl

YHuBepcasibHbli

YHuBepcasibHblIi

YHuBepcasibHbli

YHuBepcasibHbli

Yrnepoguctele cTa-

Jm

YrnepogucTele cTa-
Jm

Yrnepoguctele cTa-
Jm

YrnepogucTele cTa-
Jm

Hwusko-, cpegHe- n
BbICOKO Yyr/epoaucTtbie
cranm

BbicokonermposaH-
Hble, MapTeHCUTHblE W1
GbICTPOpEXYLLME CTanm
BbicTpopexyLime n
BbICOKO/IErMPOBaHHble
cTanm
Yrnepoguctble, HA3-
KonernposaHHble n
GbICTPOpEXYLLMEe CTanm
CT1anv aycTeHUTHOro
n MapTeHCUTOo-aycTe-
HWUTHOrO Knacca
AyCTeHUTHble, Map-
TEHCUTHbIE U MapTeHCH-
TO-cheppuTHbIE U BbICT-
popexyLine cTanm,
Cnnasbl Ha HUKeNeBol
OCHOBe
MapTeHCUTHbIE U He-
pxasetoLme cranu

Hepxasetowime ctanm

MapTeHcUTHbIE CTauN

XnMmunyeckoe TpasrieHme

XnMmunyeckoe TpasrieHme

XnMmunyeckoe TpasrieHne

XnMmunyeckoe TpasrieHme

XnMmunyeckoe TpasrieHme
XnMmunyeckoe TpasrieHme
XnMmunyeckoe TpasrieHme
XnMmunyeckoe TpasrieHne

XnMmunyeckoe TpasrieHme

XvMunyeckoe Tpas/ieHne OT HECKO/1b-
KNX cekyHp, fo 10—30 MuH

Xumnyeckoe TpasneHne — 2—10 MuH

XnMmunyeckoe TpasrieHme

XvMmunyeckoe TpasrieHmne. CmMaunBaHune
NOBEPXHOCTU LU!'II/ICba BaTHbIM TaMIMOHOM

ONeKTPonMTNYecKoe TpaB/eHne:
T=10c

V=5-12B

XumMunyeckoe TpassieHne — 2—10 MuH

DNeKTponuTMYecKoe TpaseHue:

Q=0,4—0,8 go 1,5 B/cm?

T=0,5—1 MuH

t=20°C

DNeKTPoNUTUYECKoe TpaseHve:

V=20 B npu ob6paTHOli NoASAPHOCTH
Q =0,6—0,7 B/cm?

T=2 MWH

t=20°C
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Mpogonxexve

CocTaB peakTnsa

O6nacTb NpuMeHeHus

Cnocob TpasneHus

3 r xsiopucToro xenesa, 10 cm3 consaHom Kuc-
notel, 90 cm3 3TMNOBOrO cnupTa
60—90 cm3 a30THOI kncnoTsl, 40—10 cm3 BoAbI

20 r megHoro kynopoca, 100 cm3 consiHoli
Kucnotbl, 100 cm3 3TUIOBOrO cnvpTa Uan BoAb!
(pacTtBOp Mapbne)

AyCTeHUTHble CTaun
AyCTeHUTHble CTaun
CnnaBbl Ha HUKene-

BOW U Xenes3o-Hukesne-
BOW OCHOBE

Xnmunyeckoe TpasrieHne

DNEKTPONIUTUYECKOE TPaB/EHNE:

7=15-30C

V=20-30B

XumMunueckoe TpaB/ieHUE, 3NEKTPOSM-
TUYeCcKoe TpaB/ieHue:

7=10-15¢C

V=12-15B



FOCT 5639-82 C. 11

MPUNOXEHNE  3*
CnpasoyHoe

MPUMEP NOACYETA KOJIMYECTBA 3EPEH HA EANHNLY NMOBEPXHOCTW WWIN®A
N PACYETA CPEAHEW NAOWAAN N CPEAHEIO AUAMETPA 3EPHA

Ha uepTexe npuBefEeH OAVH U3 TPEX HaMGOoee XxapakTepHbIX YYacTKoB LuMga npy ysenuyeHum 100x.

[nameTp okpyxxHoCcT 79,8 MMm.

Mnowaab Ha wnuge 0,5 Mm2.

3anuck pesynbTaToB NofAcyeTa KOMYecTBa 3epeH B Tpex Hanbosiee xapakTepHbIX yqacTkax Lwanda npy ysenmue-
HuKn 100x.

Konuyectso
Homep 3epeH KonuuecTso
nons O6LLee KONMYecTBo 3epeH I;lgl‘l EHTB CpepgHsasa nnowasb Cpep‘Hmﬁ avameTp
gHyTpu | MEPECE- Ha nowaam 0,5 Mm2 p Ha A, MM2
3penna YT YEHHbIX Ha 1 Mm2 3epHa a, %TMM
OKPYX™ | opy- P T
HOCTM Py
HOCTbIO
«1 «
1 84 31 84 +y =995 299,5 =199 A=0,0050
VTi?-0071
2 86 32 86 +y-=102 2-102 = 204 3K-5>-0049 11/M4= 0.069
3 79 31 79 +y=945 2 94,5 = 189 7=0,0052 VAT
T=197 a=0,0051 d=0,071

* MpunoxeHne 2 — cM. 6aHeporib.
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MPUNOXEHVE 4

CnpasoyHoe
MPUMEPbLI NOACYETA MEPECEYEHWI 3EPEH
PacueT cpefiHero yc/10BHOro gnameTpa (PaBHOOCHbIE 3epHa) NpefcTaseH B Buge tabn. 1.
Ta6nuuya 1
Uuncno nepeceyeHunii B KaXXA0M Nose 3peHus O6iwee Cpeannii Howmep
Ha ABYX NPAMbIX L o 3epHa
O6Lwasn amHa uucno YCNOBHbI
KonniecTso OTPe3KoB np nepeceue anaveTp d o
o = 1
noneii 3pexus /= 0.6 MM 1 5 3 4 5 o oy L mkgne
5 5-2-0,6 =6,0 35 37 39 37 41 188 )K.».0319 7
PacueT konuuyecTsa 3epeH B 1 mm3 wnunda (HepaBHOOCHbIE 3epHa)
L
1 Ly
v_>~—'-/‘ /é {x

Ha uyepTexe npeacTasneHa cxema nNpoBeAeHNs NPAMbIX IMHUI MO TPeM HanpasneHnaM Ha ABYX Lwandax.
3anuck pesynbTaToB NoAcyeTa Yncna nepeceyveHnii 3epeH B NATU Hambonee xapakTepHbIX yyactkax wavda npu
yBenunyeHun 100* (gnvnHa nuHuit 50 MM, YTO COOTBETCTBYET ANNHE Ha Wwande 0,5 mm) npueeeHa B Tabn. 2.

Ta6bnuuya 2
Uuncno nepeceyeHuii rpaHny Ha 1 Mm Howmep
Homep nons KOI‘II/IH:(ECTB(; 3epHa
3peHns N N N 3epeH B 1 mm3 N, G
1 16 30 24 8064 —
2 14 28 22 6036,8 -
3 16 30 22 7392 -
4 14 26 20 5096 -
5 16 32 24 8601,6 -
CpegHee n3 5 15,2 29,2 22,4 6959,41 5

MpumeuyaHune. Ecnunogcyet Begetcst Npy yBenmyeHuu, otanyatoLiemcs ot 100%, To A/IMHY OTPe3KoB AensT
Ha NPUMEHSIEMOE YBE/IMUYEHWE, OCTA/IbHOW pacyeT BeLETCA, Kak 1 npu yBesmueHum 100x.
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MPUNOXEHNE 5
CnpaBsouHoe

MPYUMEP OLIEHKN BENNYMHbLI 3EPEH B PASHO3EPHUWCTOW CTPYKTYPE
METO40OM U3MEPEHWA O/IMH XOPA,

Ha uepTexe npu yBenundeHun 400* npefcTaBneHa ofHa M3 NATM MuKpodhoTorpadhmini ¢ NpPoBEAEHHLIMU Ha HeW
NMPOM3BONBbHO TPems OTpeskamy MPAMbIX, KaxkAbli AAMHONW nNpubausutensHo 60 MM, Tak, 4YTOObl KOHLbl OTPE3KOB
3aKaHuUMBa/IMCb Ha rpaHuuax 3epeH. Bcero Ha natm doTorpacdmax nposefeHo 15 OTPe3KoB CyMMapHOl [A/IMHOM
npuénnsnTensHo 900 Mm.

MPOTSXEHHOCTb U YMCNO IMHWIA B NATU NONSIX 3pEHUS BbIGPAHO C YYETOM nepeceyeHuii ~ 250 3epeH.
Pe3ynbTatbl U3MepeHuii NpefcTaBneHbl B Tabnuue.

Mpepnens- OTHocuTesnbHasa aons
Homep Hble VICTVHHbIE OnuHa | KonnuectBo l.1 1. l-1 1. . OJMH X0opA, 3aHUMaeMbIX
pasMep|  pasmep pasmepbl, n3MepeH- xopg, o No K&XAOW | nanHoit pasmepHoit rpynnoii
HoW B rpynnax MM HbIX XOpA, |  AaHHOTO KZ;K,&SW p?MﬁﬁgOM
, , lini
PYANkl | 400%, MM [, MM pasmepan.| P MMpy p)'CIM \|',,nl| 9/
H'
1 1,00-1,45 | 0,0025-0,0036 1,0 25 25 25 2,73
2 1,45-2,10 0,0036-0,0052 15 23 34,5 104,5 11,40
2,0 35 70,0
3 2,10-3,05 0,0052-0,0076 2,5 21 52,5 178,5 19,47
3,0 42 126
4 3,05-4,42 0,0076-0,0110 3,5 15 52,5 108,5 11,83
4,0 14 56
5 4,42-6,40 0,0110-0,0160 4,5 6 27 220,5 24,05
5,0 22 110
5,5 1 55
6,0 13 78
6 6,40-9,28 0,0160-0,0232 6,5 2 13 149 16,25
7,0 4 28
7,5 3 22,5
8,0 4 32
8,5 1 8,5
9,0 5 45
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MpoponxeHne
Mpenens- - OTHOCUTENbHAaA Aons
Homep prle MICTUHHbIE OnuvHa KosnnuecTtso 12}_0"4: /-1 f'-u A/INH XopA4, 3aHNMaeMbIX
pasMep  pazvepwl pasmepbl, n3mepeH- xopa No KaXAON | nanHoit pasmepHoii rpynnol
Ho# Kaxxgomy pasmepHou
B rpynnax MM HbIX X0pA, | AA&HHOro ,
PYNMb! [ 400% MM /., mm | pasvepa n.| PasMepy, rpynne, Ll 974
’ MM MM “YI—[I.lI v
7 9,28-13,46 | 0,0232-0,0336 9,5 — —
10,0 2 20
10,5 - -
11,0 1 11 79,5 8,67
11,5 1 11,5
12 2 24
12,5 - -
13 1 13
8 13,46-19,52 | 0,0336-0,0488 14,5 1 14,5 51,5 5,60
18 1 18
19 1 19
246 917 917 100

M3 npuBeAeHHbIX [AaHHbIX cnefyeT, 4To B CTPYKType WcCnegyemoro metasnsia NpuUCYTCTBYHOT 3epHa C pasMepoMm
xopg ot 0,0036 go 0,0232 mm. MNpu 3TOM Haubonbluee KOAMYecTBO 3epeH (C y4eToM COocefHuX rpynn) npuxoauTcs Ha

ABe pa3mepHsble rpynnbl: 0,0110—0,0160 mm (G9) 1 0,0052—0,0076 mm (G11).

MonyyeHHble pesynbTaTbl UCNOML3YHOTCA [N ONpefeneHus CpefHeKBapaTuyeckoro OTKIOHeHus (S) oT pas-
mMepa cpefHeli xopabl 1 koaddmumeHTa Bapmaum (8), KoTopble BbIMUCASAIOT N0 hopmyse

5 —

roe v — obLLee KOIMUYECTBO BCEX U3MEPEHHbBIX XOpZ, pasHoe br.;

| — cpeaHsia AnvMHa XopAbl, BbluMcsieMas no goopmysie

Lt

e

KoathdpmumeHT Bapraumm BblnCAAOT No hopmyne

§=f-

.?.
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MPUNOXEHVE 6
PekomeHgyemoe

YNbTPA3BYKOBOW METO/, OMNPEAE/IEHUA BENNUNHBLI 3EPHA

1. yanpa3ByKOBOVI MeToqa, I'IpI/IMeHFIeMbIIZ ona onpeaeneHns cpe,quVl BeJ/IN4YMHbl 3€epHa, OCHOBaH Ha 3aBUCUMO-
CTn 3aTyxaHusa yNbTPa3BYKOBbIX KonebaHwuin B NONIMKPUCTaNIM4eCKOM MaTepunasne oT pasmMepoB 3epHa.

2. OnpepgeneHve Be/IMYMHbI 3epHa NPOBOAMUTCA B DSHGEBCKOVI ob6nactu pacceaHna ynbTpasBykKa.

3. YacToTa y/ibTpa3ByKOBbIX KonebaHwuii Bbl6l/|paeTCF| B COOTBETCTBMU C yC/10BUEM

4s |515’

rae X — AnvHa BOMHbI YNbTPa3BYKOBbIX KONlebaHwil B MaTepuane, Mum;
d — cpepgHuii gnameTp 3epHa, MM.

4. [OnAa onpegeneHns BeNNYMHbLI 3epHa  WCMOJb3YIOT YNbTPa3ByKOBble CTPYKTYPHblE aHa/imM3aTopbl, a Takke
yNbTpa3BYyKoBble AedeKTOCKOMbI.

5. BenuunHy 3epHa onpegensioT no Ko3UUMEHTY 3aTyxaHus 3XOMMMyfbCHbIM MeTogoM no FOCT 21120 uwnwm
OTHOCUTESIbHLIM METOLOM.

6. [lnsa onpefeneHnss BeSIMUMHBLI 3epHa Y/bTPasByKOBbIM METOLOM MpeABapuTesnlbHO yCTaHaB/IMBAOT 3aBMCUMMOCTb
3aTyXxaHus ynbTpasBYyKOBbIX KosiebaHuii OT BE/IMUMHBI 3epHa Ha MCTbITaTeIbHbIX 06pasLax.

7. WcnbitaTenbHble o6pasubl A0/MKHbI ObITb M3rOTOB/IEHbI HA MpPeAenbHO AONYCTVMblE HOMepa 3epHa B COOTBET-
CTBUM C NpUIOXKeHVeM 2 1 Tabs. 1 HacTosLero ctaHaapTa.

WcnbiTatenbHble 06pasupbl AO/MKHbI GbiTb M3rOTOBMEHbI Ha KadkAyld MapKy CTasM Wau chnnasa, KOTOPYH noAsep-
raloT KOHTPOMO YNbTPasBYKOBbIM MeTOAOM. OHU AO/MKHbI UMETb Ty Xe TONWWMHY (MWav JuameTp) U Ty Xe UUCTOTY
NOBEPXHOCTU, YTO U KOHTPOSIMPYEMbI MeTaun.

8. LepoxoBatocTb Pa KOHTaKTHON NOBEPXHOCTY A0/MKHA 6bITh He 6onee 2,5 Mkv no TOCT 2789.

MPUNOXXEHWE 7
PekomeHgyemoe

MPOTOKOJT UCIMbITAHNA

B npoTokone ncnbiTaHUs yKasblBatoT:

MapKy CTanv Uau cnnasa;

METOZ, BbIAB/IEHMS N ONpeaeneHns BeNNUMHbI 3epHa;
HOMEp BE/IMYMHBI 3epPHa;

cpeaHuii gnameTp, Mm;

CpeHWii YyCNOoBHbIN AnameTp, MM;

CpeaHIo NoLab cevyeHuns 3epHa, Mm2;
KO/IM4eCTBO 3epeH B 1 Mm3.
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MHPOPMALIM'OHHbBIE JAHHBLIE

1. PABPABOTAH 1 BHECEH MuHmcTepcTBOM YepHoii MeTantyprim CCCP

2. YTBEPX/EH V1 BBEJEH B JENCTBUE MocTaHoBeH1eM ocyJapCTBeHHOro komuteta CCCP no

CcTaHfapTam ot 26.08.82 Ne 3394

3. BBAMEH I'OCT 5639-65

4. CCbI/IOYHbIE HOPMATVBHO-TEXHNYECKVE JOKYMEHTbBI

O603HayeHve HT/, Ha KOTOpbI/ faHa cebinka

Homep noanyHkTa, NpuaoXeHusa

FOCT 2789-73
FOCT 5535-76
FOCT 21120-75

Mpunoxexune 6
2122
Mpunoxexune 6

5. OrpaHuyeHme cpoka AeCTBMSA CHATO NO NPOTOKONY Ne 2—92 MexXrocyAapCTBEHHOro coBeTa Nno CTaHaapTu-
3aumm, MmeTposioruu 1 ceptndpmkaumm (MYC 2—93)

6. USOAHWE (aBrycT 2003 r.) ¢ Mi3meHeHrem Ne 1, yTBepxaeHHbIM B mapTe 1987 1. (MYC 6—87)

PepakTop J1. . HaxnumoBsa

TexHunueckunii pegaktop O. H. Bnacosa

KoppekTop H. U. MaspuLyk

KomnbtoTepHasi BepcTka A. . ®HOreHoBo

M3a. nuu. Ne 02354 ot 14.07.2000. CpaHo B Habop 04.07.2003. MognucaHo B neyvats 02.10.2003. Yen. nev. n. 2,32 + k. 2,32.
Yu.-u3g. n. 1,50 + Bkn. 2,40. Tupax 136 ak3. C 12218. 3ak. 1645.

UMK N3pgatenscTBo cTaHaapToB, 107076 Mocksa, KonoaesHslii nep., 14.

http://www.standards.ru

e-mail: info@standards.ru

HabpaHo B Kanyxckoii Tunorpacum craHgaptos Ha N3BM.
Kanyxckasn tunorpadus ctaHgaptos, 248021 Kanyra, yn. Mockosckas, 256.
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IPHIOKEHHE?

LLIKATbI A1 OMPEENEHAA BENAYVHbI 3EPHA

YBenuuenite 108
I

Wkana!

Homepa 3epet 1)

Tllkana ? (owepa 3epen 1—6)
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TpogomxeHve npunoxexa 2

Ilkana 1 (Homepa 3epen 7—10)
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MpogTX NPLWOoX TS 2

JONOMHATENBHAS WKANA 1 N9 ONPEAENEHNA BENMUYHBI MEAKOTO 3EPHA

Yaenenne 1(10,200,400,800¢



E/TbHARA LLKATA 2 A1 ONPEAENEHVA BENMMYAHBI KPYTTHOIO 3EPHA




