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Hacrosumii craHaapr ycraHaBauBaeT Metajiorpadpuyeckie Mero-
Abl BLISIBJIEHHSI M ONpeAe]eHHs BeJMUHHB 3epHa cTaJefl U CIJIABOB.

MerannorpadHyeckuMy MeToLaMH ONPEAESIOT:

BeJUUHHY JAEHCTBUTEJNBHOTO 3epHA (mocjae ropsaueli JAedopMaiHu
MM Ja10607 TepMuueckoil 06paboTKH);

CKJOHHOCTb 3€pHa K pPOCTY — ONpeleJieHHeM BeJHUYMHbl  3epHa
ayCTEHHTA NOcJie HarpeBa NpH TeMIeparype U BPEMEHH BBIAEPKKH,
YCTAHOBJIEHHBIX HOPMATHBHO-TEXHHYECKOH JAOKYMeHTaluedl Ha CTaJd H
CIJIABHI.

KHHETHKY pOCTa 3epeH — olpefesieHHeM BeJHUYHMHBI 3€pHa MocJae
Harpera B HHTepBaJle TEMIEPATYp U BPEMEHH BbIAEPKKH, YCTAHOBJEH-
HBIX HOPMATUBHO-TEXHHUYECKOH NOKYMCHTAalUeH Ha CTaJd H CIJaBHL

1. OTBOP OBPA3110B

1.1. Mecto orbopa H KOJH4YeCTBO O6Da3suOB A/ ONPeACIEHHS Be-
JIMUHHBL 3epHA yCTAHABJAMBAIOTCS HOPMATHBHO-TEXHHYECKOH MOKYMEH-
Talued Ha cTaJH ¥ CIJIaBHL.

I.1.1. Tlpu orcyrcTBHH yKasaHHil oT6op 06pasuos [Js onpejefe-
HHs JeHCTBUTEJbHOTO 3€PHA IIPOBOASIT IPOU3BOJbLHO; AJS Olpelese-
HHSl CKJOHHOCTH 3€PHa K POCTY M KHHETHKH pocra oT6op  o6pasuos
MPOBOASAT B MecTe 0T60pa AJifi MeXaHHYECKHX HCNBITAHHH.

H3panne odHunaaLHOE MepenevaTka BOCNpeuieHa
*
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. 1.1.2. Tlpu oTCYTCTBHH yKa3aHHH B HODMAaTHBHO-TEXHHYECKOH J0O-
KyMEHTAaUH HCHLITAHHst NPOBOAAT HA OXHOM o6pasie.

1.2, Tlnomanp ceyeHus muinda Ha o6pasue jgo/kHa GHTb He Me-
Hee | cM?2.

Insi meranjonpoAyKuuH TOJUMHON MeHee 8 MM JOHyCKaeTcst u3-
roToBJieHHe WJIH(OB MI0IAaAbl0 MeHee 1 oM.

Hnst onpenenenus CKJIOHHOCTH 3€pHAa K POCTY H KHHETHKH pOCTa
3epHa jonyckaercs or6op o6pasuoB OoT KOBAaHOH KOBHIEBOH MPOGH IPH
YCJIOBHH CONOCTABHMOCTH pe3yJbTATOB HCJABITAHHH  C pe3yJbTaTaMH
TOTOBOH MeTaNONpPOAYKIHH.

2. METOIbl BbIIBJAEHHS TPAHHUL 3EPEH

2.1. 'paHuuH 3epeH BHABJAIOTCA METOLAMH:

TP aBJIeHHS,

LE€MEHTALHH,

OKHCJIeHHUS,

ceTKn (eppHTa HJIM LIEMEHTHTA,

CeTKH NepJuTa (TPooCcTHTa),

BAaKyyMHOTO TEPMHUYECKOTO TPaBJIEHHS.

MeTon BHIGHPAIOT B 3aBHCHMOCTH OT XHMHMUYECKOTO COCTaBa CTalH
H LEeJH HCIBITaHUS.

21.1. Mertoag TpaBaeHus

2.1.1.1. MeToa TpaBJIeHHs] NPHMEHSIIOT [Jisl BbIABJEHHSA TPaHHI
AEHCTBUTEJbHOTO 3€pHA, a TAKXKe PPAHHI 3€PEH ayCTEHHTa B YIJIEpO-
JAMCTBIX ¥ JIETUDOBAHHBIX CTaJ/siX, 3aKaJHBAIOUHXCS HA MaPTEHCHT HJH
GeHHHUT, U CTAJAAX, B KOTOPBIX 3aTPYAHEHO TIOJNyYeHHe (DeppUTHON HJIH
LIIEMEHTHTHO CeTKH,

2.1.1.2. BuisBnenHe rpaHul AeHCTBHTEJbHOTO 3€pHA IPOBOAAT HA
o6pasuax 6es JONOJHUTENbHON TepMHYECKOH 06paboTKH.

2.1.1.3. [lns BbiABAEHUS TPAHHL 3€DEH AyCTEHHTa  TEMIEPATYpPY
HarpeBa, BpeMsi BBIAEPKKH H CKODOCTb OXJaXKJI€HHUs YCTaHABJHBAIOT
HOpMATHBHO-TE€XHHYECKOH QOKyMeHTallHeHd Ha CTaJH H CIJIaBH.

Ecan temnepaTypa Harpea u BpeMsi BBIAEDXKKH  HE OTOBOPEHHI
HODMAaTHBHO-TEXHHYECKOH MOKyMeHTanuel, To JJs HH3KOYIJIEPOAUCTHIX
craJseil remneparypa go/kHa 6eith (930 10) °C.

Hna npyrux craneii TeMmepatypa Harpesa AOJKHA  OHITh paBHA
nian Ha 20—30°C Bblune TemmepaTypsl 3aKaJKH, YCTAHOBJEHHOH HOp-
MAaTHBHO-TeXHHYECKOH NOKyMEeHTalHeH.

Bpems BbiiepKKH D0NKHO ObITh He MeHee 1 4 u He Gojee 3 u.

I Gosee YeTKOro BHISIBJEHHS TPAHML AEHCTBUTENLHOTO H aycTe-
HHTHOTO 3epHa 00pas3libl NOABEPTalOT OTIYCKY: YIJIEPOLUCTHIE H HH3KO-
JerHpoBaHHple cTann — npu 225—250°C, jserupoBanHble CTajdu H
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cnsiasbi — npu 500° C M Bblllle B 3aBHCHMOCTH OT XHMHUYECKOTO COCTa-
Ba. -

- 2.1.1.4. C noBepxuoctu obpasna yaaasioT 06€3yraepokennsli cioi,
U3TOTOBJSIOT MHKPOILIN] H TPaBAT B pPeaKTHBAX, NMPHBEAEHHHX B
ApHIOKEHHH |, WM JAPYTHX, NO3BOJSIOIHNX YETKO BBHIABHTH I'DAHHILBI
3epeH. . :

YuuBepcanbHblii pEeaKTHB IJIS TPABJEHHS CTajedl — CBEXEMPHUIO-
TOBJICHHBIH HACHIIEHHBIA NP KOMHATHOH TeMIepaType BOAHHH pacT-
BOp NMHKPHHOBOH KHcJoTHl ¢ Ao6GaBiaenneM 1—10%  moBepxHocTHO-
aktuBHbIX BeulectB ([TAB) tuma CHHTOHOJ HJH MOIOIMX BEIIECTB —
«[Iporpecc», «Acrpa», waMmnyHp «J/laga» uam APYrHX aJKHICYAbGO-
HAaTHBIX COeJIUHEHHUH.

Ilas1 60/1ee 4eTKOro BHISIBJICHHs TPAHHIL 3€PEH CJAEAYeT HPOBOIAHMTH
NepenoJHpoBKH C TOCJENYIOUINM TpPaBJieHHeM H MNOAOrpeBOM peaKTH-
Ba po 50—70°C.

2.1.2. MeTton neMeHTAUHH

2.1.2.1. Meroj UEMeHTAaUUH NPUMEHAIT JAJA BHISBJAECHHs  3€peH
ayCTeHHTa B CTA/AX, MPEeAHA3HAYEHHHIX JJIsl LEMEHTALUH, U 1JIs yrie-
POAMCTHIX HELlEMEHTHPYEeMBIX CTajeil ¢ MacCoBOH HoJjell yriepoia Ao
0,25 %. :

Tpanuisl 3epeH BBISBJASIOTCS B LIEMEHTHPOBAHHOM CJioe B BHIE
CeTKH BTOPHYHOTO LIEMEHTHUTA.

2.1.2.2. O6pasupl 6e3 ClAellOB OKHCJAeHHS H 00€e3yriepoXHBaHHA
narpesatr npu rtemneparype (930+10) °C B mJIOTHO 3aKPHITOM SIIH-
Ke, HaNOJHEHHOM CBEXHM KapOOpH3aTOPOM OJHOTO H3 COCTaBOB:

60 % npesecroro yras, 40 % yraekucioro Gapusi; 70 % npesecHo-
ro yras, 30 % yriekncaoro HaTpHs; ‘

100 % roToBoro GOHAIOKHHCKOTO KapOropH3aropa;

100 % noaykokcosoro kapGiopusatopa mo I'OCT 5535—76.

Pasvep smuka BHOHPAIOT B 3aBHCHMOCTH OT KOJHYecTsa o6pas-
OB, PACCTOSIHHE MeX[y KOTOPBIMH B fAIIHKE NOJXKHO OBITH He MeHee
20 MM.

O6bem KapGropuzaTopa AoJskeH ObiTh B 30 pas Goabwe oGbema
o6pasuLos.

Bpems BhIIEPIKKH T0CJe NPOrpeBa simuka 8 4.

O6pasusl Nocje HeMEeHTAlHy OXJaXAAalT BMecTe C SIIHKOM 10
600°C ¢ pasiMuHOi CKOPOCTBIO: YIVIEPONHCTYIO cTaidb He Goxee 150°C
B uac, jernposanuylo — He Goaee 50°C B yac. CKOPOCTb OXJIaXI€HHA
o6pasuos Huxke 600°C B wac He perjaMeHTHPYercs. v

2.1.2.3. O6pasusl mocje LEMEHTAlMH Da3pesaiorT IMONoJaM HJIH C
OLHOH CTOPOHBl YAAJNSIOT MOBEPXHOCTHBIA CJIOH Ha TAYOHHY 2—3 MM
H H3TOTOBJISIIOT MHKDPOULTHQHL '
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HJ1st BHSABJEHHS CETKH UEMEHTHTA LIIH(Hl PEKOMEHLYETCs! TPABUTh
B OJTHOM H3 DEaKTHUBOB! v ’

3—>5 %-Hblit PACTBOP A30THON KHCJOTH B 3THIOBOM CIHpTE;

5 %-HBIi pacTBop MHUKPHHOBOH KHCJOTH B 3THJOBOM CIIHDTE;

pacTBOp NHKPATA HATPHs, COCTOALIMHA M3 2 I HWHKPUHOBOH KHCJO-
Thbl, 25 T elKoro HaTpHsi (KaycTHyeckod coanl) u 100 cM® Boxul (TpaB-
JIEHHE 3JIEKTDOJMTHUECKO®, HANDSKEHHE Ha 3aXKHMax BaHHH — 6—
10 B, npoion:kHTENBHOCTD TPABJIEHHSI — HECKOJIbKO CEKYHI);

KHIAMHAA PacTBOp NMHKPATa HAaTpusi (TpaBJeHHe XHMHYECKOe, Bpe-
Ms TpaBJjeHuss 10—20 mun). '

2.1.3. MeTox OKHCJEeHHS :

2.1.3.1. MeTon OKHCJIEHHS NPUMEHSIOT AJs KOHCTPYKUHOHHHX H
HHCTPYMEHTAJIbHBIX (YIJIEPOAUCTHIX M JIETHPOBAHHHIX) CTaJed.

I'pannubl 3epeH aycTeHHTa BBHISBJASIOTCS IO CETKe OKHCJIOB.

2.1.3.2. O6Gpasuel ¢ NMONMPOBAHHOH NOBEPXHOCTHIO NOABEPraiOT Ha-
TpeBy A0 ONpeAesNeHHOH TeMIepaTypsl H BBHIAEPXKHBAIOT B TeUEHHe
BpeMeHu corjacuo n. 2.1.1.3. Harpes mpoBoasit B Bakyyme uiu B 3a-
niuTHOH atmochepe. : '

Has oxucnenns maudoB mocse BHIEPKKH, He CHHXKasd TeMIepa-
TYpHl, B NI€Yb NOAAIOT BO3AYX B TeueHue 30—60 c.

Honyckaercss NpHMEHSITb AJIs 3AUIMTH OT OKHCJEHHSl B Ipolecce
Harpesa UWIHQOB CTPYXKKY H3 CEPOro YyryHa, APeBeCHO-YDOJLHBIH I110-
POLIOK, BOAHBIA pacTBOp TeTPabOPHOKHCIONO HATPHS U [pP. IPH YCJIO-
BUU HOJYYEHHs pPe3yJbTaToB N0 BeJIMYHHE 3€pHA, COOTBETCTBYIOUIMX
NOJIyYEHHBIM IIPH METO/E TPAaBJIEHHS.

(UsmenenHan pepakuus, Ham. Ne 1). '

2.1.3.3. Tlocne oxnaxjeHHst B BOAe M IOJHPOBKH 00pasia TPaBsT
B OJIHOM U3 PEaKTHBOB COCTABA: ‘ :

15 cm® consinoft kucsotsl, 75 cM® aTHioBoro cnupTa; 1 T NHKPHHO-
BOH KHCJOTH, & cm® cossiHofi kuciaoTel, 100 cM® 3THJIOBOrO CHHPTA;
9 cm® meranuTpobeHsoqcybdokucaorsl, 10 ¢M® aTuaoBOTO cnHpra.

(U3menennas pepakuusa, Usm. Ne 1),

2.1.3.4. Tlepex oxJaxpaeHHeM B Boje wwau¢ jaonyckaercss o6pa6o-
TaTh B PACIJaBJEHHOM BOIHOM pacTBOpe TeTpaGOPHOKHCJOrO HATPHS
(narperoM 10 TeMmnepaTypel aycTeHudauHu) B TeueHue 30—40 c. I'pa-
HHIB! 3epeH mocJe o6paboTKH B BOLHOM pacTBope TeTpaGopHOKHCIOro
HaTPHSA BHABJAOTCS 0€3 HAONOJHATENBHOTO TPAaBJEHHA.

214, Merton ceTKu GeppuHTa HJY UEMEHTHTA

2.1.4.1. MeTon ceTkH ¢deppuTa HJIH LUEMEHTHTA NPUMEHSIOT  AJSA
BHISIBJIEHUS] TPaHHLl 3€DPE€H B JOIBTEKTOHIAHBIX (C MaccoBoii joJxeft yr-
Jaepoaa a0 0,6 %) ¥ 3a3BTEKTOMAHBIX CTaJIIX COOTBETCTBEHHO.

2.1.4.2. OGpasupr ¢ JIOGHM COCTOSTHHEM MOBEPXHOCTH IOABEPraioT
_HarpeBy 1o OMpejeNeHHOH  TEeMIepaTypH U BpDeMEHH  CQIJIacHQ
nm 2.1.1.3.

2 3ak. 837
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Hnaa o6pa3oBanns (eppHTHOH HJH LEMEHTHTHOH CETKH N0 IPaHH-
naM 3eper o0pasubl OXJaxmawT Ao TeMuepaTypu 650°C ¢ pasauu-
HOH CKOPOCTbIO B 3aBHCHMOCTH OT MAapKH CTaJIH.

s yraepoaucrsix crajeil ¢ MaccoBoi Aoseil yriaepoaa 0,5—0,6%.
cKopocTh oxaaxienuss 50—100°C B uwac, A/ JErHPOBAHHBIX H yrJje-
POAUCTHIX 3a3BTeKTOMAHBIX — 20—30° C B wac, aasg crajell ¢ Macco-
Bo#t nosef yraepoaa 0,25—0,5 % — oxJsaxzaenue Ha Bo3pyxe.

2.1.4.3. Ilocne Tepmuueckoit o6paGoTku o6pasen paspes3anT Ho-
MoJIaM HJH ULTHGOBKOH YyAaJsOT NOBEPXHOCTHHIHA cioit (o6esyraepo-
KEHHBIH ), NOJAMPYIOT M TPaBAT. 3ePHO ayCTEHHTA IO ceTKe (eppHuTa
BBHISIBJAIOT TpaBJeHHeM B 4 % -HOM pacTBOpe a30THOH KHCJOTH B 3TH-
JIOBOM CIHPTE, II0 CE€TKE UeMEHTHTA — TPaBJEeHHEM B peaKTHBaX, yKa-
3aHHBIX B 1. 2.1.2.3.

2.1.5. Metoa ceTku nepaura (TPOOCTHTA)

2.1.5.1. Meron BbisiBNeHHs TDAHHIL 3€PeH IO CeTKe HepJauTa (Tpo-
OCTHUTA) NPHMEHSIOT AJS YIJI€POAHCTHIX H HH3KOJETHPOBAHHBIX CTa-
Jedl, 6JM3KHX IO COCTaBY K 3BTEKTOMAHBLIM. ['paHHLBI 3€p€H BLIABJS-
IOTCSl TEMHOTPABAIIEHCA CeTKOH MepJiMTa B NEPeXoAHOH 30HE o6pasua.

2.1.5.2. O0pasusi ¢ MIOGEM COCTOSIHHEM MOBEPXHOCTH MOJBEPraloT
HarpeBy IIpH ONpPENEJEHHOH TEeMIepaType M BPEMEHH BBAEPKKH CO-
rjaacto n. 2.1.1.3.

Has obpasoBaHus CeTKH mHepsiTa O6Pasubl OXJAXKAAT MOTPY-
JKEHHeM B BOJAY MOJIOBHHBI 00pasua; BTOpas IOJOBHHA OXJaXKIAETCS
HA BO3AYXe.

2.15.3. Tloce TepMHuecKoii 06pabOTKH MJIOCKOCTh 06pasua, mep-
NEeHAHKYISIPHYIO NEePeXOJHOH 30HE Ha BLHICOTE YPOBHS BOAH, HIIHGDY-
10T 10 ylajleHusi 06e3yr/JepoXKeHHOro cJosl, NOJHPYIOT U TPaBST B pe-
akTuBax (3—5 %-HOM pacTBOpe a30THOH KHMCJOTH B 3THJIOBOM CRUPTE
HaH 5 %) -HOM DacTBOpe NMUKPHHOBOH KHCJOTH B 3THJIOBOM CHHpTE)

2.16. MeTox BaKyyMHOro TEpMHUEeCKOTro TpaBdie-
HH S '

2.1.6.1. Meroa TepMHUYECKOrO TPaBJEHHS B BaKyyMe C HCHOJb30-
BaHHEM BBICOKOTEMNEDATYPHHIX MHKPOCKOIIOB pEKOMEHAYeTcs AJs Oll-
peAcenns KHHETHKH POCTA ayCTEHUTHOIO 3epHa, :

Meton ocHoBaH Ha H36HpATeIbHOM HCIADPEHHH METaJnia [o TPaHH-
11aM 3€peH Mp:il BLICOKHX TeMIepaTypax.

2.1.6.2. O6pasuwl onpelenenuofi GopMbl 4 pasMepoB (B 3aBHCHMO-
CTH OT THIA YCTAHOBKH) C NOJHPOBAHHON MOBEPXHOCTHID MOMEI[AIT
B BBICOKOTEMIEDATYDHYIO  Kamepy, co3aawT Bakyym 0,0133—
0,00133 TTa (10~*—1075 MM pT. CT.) H HarpeBalT LO ONpeAEJeHHOK
TeMNepaTypol. , :

Insi nopaBneHns McnapeHHss MeTa/l1a C TOBEPXHOCTH mlanda npm
BBICOKMX TeMmnepaTtypax (Buiue 900°C) B KaMepy NoaiOT MHEPTHHIH
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ra3 (aproH, npsx usbutouHoM pmasjeHuH 0,03—0,06 MIla (0,3—
0,5 aT™.), npefBapUTENbHO OYHILEHHHH OT KHCJIOPOZAA H BJIArH.

Ilpu ompejeneHHH 3epHa ayCTeHHTA B CTaJAX C NOBHIUEHHHM CO-
JepxKaHHEM JeTKookucasiomuxces saeMenroB (Al, Cr u gp.) pexomen-

JAyeTcsl MCIOJIb30BATh 3alHTHBIE 3KPAHH — TFETTEPH H3 METAJJIOB,
obaagamomux GoabmuM cpeactsoM K kucaopoay  (Ta, Ti, Cd, Zr
H Ap.). ‘

2.1.6.3. Bpemsa Bblnep:kKH ROJKHO OHTb He MeHee 20 MHH, TeMIe-
patypa HarpeBa — He Huxe 800°C.

2.1.6.4. OneHka BeJHYHHH 3eDHAa NPOBOAMTCA IOA MHKPOCKOINOM
HAH Ha MHKpodororpadusx.

3. METOAbl ONPENENEHUSA BEJINYUHDbI 3EPHA

3.1. 3epHa MeTaNI0B — 5TO OTAE/bHhIE KPHCTAMJbI NOJHKPHCTAJ-
JIM4ECKOTO KOHIJIOMepaTd, pasjie/ieHHble MexXAy co6oli  CMeXHBIMH
NOBEDXHOCTSMH, HA3blBAEMbIMH TPAHHIAMH 3€peH. 3epHa MOTYT GHTb
DPaBHOOCHBIMH H HEDaBHOOCHHIMH. [Ipn HaJHYHMH NBOHHUKOB 3€pPHAMH
CYHTAIOT KPUCTAJJIEI BMECTe C JBOHHHKAMH.

3.2. BesnnunHa 3epHa — cpeAHAS BEJHYHHA CJAYYARHHX CeYyeHHM
3eped B IJIOCKOCTH MeTa/uiorpaduyeckoro wHdpa — onpejensercs
MeToJaMu:

BH3YaJbHOTO CDABHEHHS] BHIMMHIX NOJ MHKDOCKOIIOM 3€pPeH C 3Ta-
JIOHAMH UIKaJ, NPHBEAECHHEX B 00A3aTe/bHOM NPHUJOXKEHHH 2, C Ol
pelesIeHneM HOMepa 3epHa;

MOJACYETA KOJHMYECTBA 3€PEH, NPUXOAAIIHXCH Ha eLHHHLY IIOBEpX-
HoCTH 1WHda, ¢ ONpelesieHHEM cpejHEero AuaMmeTpa H cpelHedl mio-
LaaH 3epHa;

NOACYETA NEepeceYeHUuN rpaHHUIl 3€pPeH OTpPe3kaMu NPIMHX C oInpe-
IeJNEHHEeM CpeJHEero yCJOBHOrO AMaMeTpa B CJyyae PaBHOOCHHX 3e-
peH, KoauyecTBa 3epeH B | MM® B cJyuae HEPAaBHOOCHHEIX 3epeH;

H3MEDPEHHs1 AJHH XOpJA I0J MHKDOCKONOM HJH C HCIOJb30BaHHEM
MHKpodoTorpaduil ¢ onpeaeieHneM OTHOCHTEJBHOMR JOJIH 3€peH oIpe-
JeJICHHOrO pasMepa;

YAbTPA3BYKOBEIM.

YKa3aHHbIE METOAbl NPHUMEHSIOT AJIi OUEHKH  BEJHYMHH 3€pHA,
HMmewero Gopmy, 6143KYI0 K PAaBHOOCHOH.

Metox noxacuera nepeceyeHHH IDAHHL 3epeH  NpHMEHseTcs A
OLIEHKY BEJHYHHHE 3€pHA yIJHHEeHHOH GOPMHI.

B cayuae onpejenenusi BeJUUHHH 3€pHa B Pa3sHO3EPHHCTON CTPYK-
Type CpellHHe pasMepHl (AMaMeTp, MJOHMIaAb 3€pHA) He SBJAIOTCH Xa-
PAaKTEPHCTHKAMH OLECHKH CTPYKTYpHI.

!
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.33, Mertop onpenpeseHHs BeJHYMHH 3€pHA cCpasp
HeHHEM C 3TAJOHHBMH WKAaJaMH '

~ 3.3.1. Benuurny 3epHa MeTONOM CpaBHEHHsl OIpeJeJsiOT NMPH YBe-
“nmyenun 100%. ,E[onycxae'rc;i npuMeHende ysesanueHus 90—105%.

Tlocsie mpocmoTpa Beefl muomanyu miaHda BEGHPAIOT HECKOIBKO TH-
" DHYHBIX MECT M CPABHHBAIOT C 3TaJOHAMH, NPUBEJEHHEIMH B INKajax
Tipiinoxkenus 2. CpaBHeHHe MOXKHO IPOBOJAMTb, HaGmOAast H306paKe-
HHE B OKyJspe MHKDOCKOIIA, HA MAaTOBOM CTeKJe MJH (POTOCHHUMKE.

'3.3.2. llIkansl -1—3 mpeicTaBA€HH JecsTBIO 3TAaJ0HAMH B BHIE
CXeMAaTH3MPOBAHHOH CeTKH, OTPAaHHYMBAIOILeHl pa3MepH 3epeH. Jra-
JIOHB NPHBEJEHH B BHJIE KpYyra AHAMETPOM 79,8 MM, YTO COOTBETCT-
BYeT IJIOLIAAH 5000 MM? WIH HATypaJbHOR  IJIOMAXM  Ha LIHODe
0,5 mm2,

DTasOHBl COCTABJEHE! TaK, YTO Ipu yBenuueHnu 100X Homepa 3e-
per G COOTBETCTBYIOT YHMCJIOBHIM MOKA3aTe/siM BEJIHYHHBEL 3€pHA IO
-ypaBHeHHI0O m=8X 2%, rie m — KOJHUECTBO 3epeH Ha | MM? maoma-
-y uiguda.

3.3.3. Cpennue uucjeHHble 3HAUEHHS MJOLIAAH 3eDHA, YHC]IA 3e-
peH B I MM?, quaMeTrpa M yCJOBHOIO AHAMETDPA, a TaK¥Ke YHCJA 3e€PEH
Ha miaomwans B 1 mMM2, cooTBeTCTBylOIMe 3TajoHam Ikanbel G (—3)
— 14, npuBeneHH B raba. 1.

Ta6aunma 1

Yucso sepeH Ha MJIOWLERK enHEE Cpenunit Cpennuft
Howep |  maoams U m “Giono. | anamerp | yenoomu
8epHa CeueHHsa 3‘1317eH 33 3epHa aepHa .
sepua, a, MHHH- MaKcH- Fo e dy,
MM manbHoe | CPEAHE® | mapnnoe v MM MMZ -
—3 1 0,75. 1 1,5 1 1,0 0875
—2 05 1,5 2 3 2,8 0,707 0,550
—1 0,25 | 3 4 6 8 0,5 0444
0| 0125 6 8 12 22,6 l()‘ 353 0,313
I 0,0625 12 16 21 64 0,250 0,222
2 10,0312 24 32 48 181 0,177 0,157
3 0,0156 48 64 96 512 0,125 0,111
4 0,00781 96 128 152 1448 0.088 0,0783
5 0.00390 192 255 384 4006 0,062 0,0563
6 0,00195 384 512 768 11585 0,044 0,0391
7 000098 - 768 1024 1536 32768 0,031 0,0267
8 0,00049 1536 2048 3072 52682 0,022 0,0196
9 10,000244 3072 4096 6144 232144 0,015 00138
. 10 0,000122 6144 8192 12288 741485 0,011 0,0099
11 0000061 12288 16384 24576 12097152 0,0079 0,0069
12 0000080 | 24576 32768 49152 ' |5931008 0,0056 0,0049
13 0,000015 49152 65536 98304 16777216 0,0039 00032
14 0000008 | 98304 131072 96608, | 47449064 0,0027 0,0027



rOCT 5639—85 C. 8

3.3.4. lIgaanr 1 1 2 ucnoNb3yOT A4 OUECHKH BEJHYHHH 3€pHA BO
BCEX CTAJAX H CINIaBaXx, IIKaay 3 — AJS ayCTEHHTHHX, B KOTOPHX IIO-
cJie TpaBJIeHHs] BHSIBUJHNCH JBOHHHUKH.

3.3.5. Ecau pasmep 3epHa B ofpasie BBHIXOAHMT 3a TpeJeNH 3Ta-
JIOHOB IKaJ ¢ HoMepaMy 1—10, noan3yoTca APYTHMH YBEJIHUYCHHSIMH.
Hnas nepeBoga HoMmepa 3TajoHa NpH yBeaudeHHn 100X moamsyiores
TabJ. 2 WK IOTMOJHHTENbHEIMY LIKadamu 1; 2.

Ta6auma 2

Vean- Howmepa sepeH mpu 100X .
enne -—3‘—2'—4’\0‘1 ‘2\3 4|5‘6|7’]8\9l10111|12'13]14
25X 1] 2] 3] 4] 5] 6] 7] 8{910|—|—|—]—=]—1—]—]|—
50 — | —1{ 1| 2| 3] 4] 5] efl718)oQi0|—]|~|—|—[|—1|—
200%! — | — | —| —|—|—1] 1} 2]3l4]5]|6]|7]|8]9]0]—|—
¥l —-| -1 =1 —-|=-t=1—=]—1f1|213]4|5}{6(7{8|9!]10
800X -~ - -] —-| =] —|—=]—fj—|—11]2]|383}4]5]|6]7] 8

»Ecau npu olileHKe BeJHMYHHBI 3eDHA IIPDHMEHAIOT yBEJIHYEHHE, OTJIH-
yamoueecss OT YKasaHHHX B Talj. 2 H JONOJHHTENbHHX WKajax 1, 2,
TO CJeAyer [oJb30BaThcs IpaduKoOM, IPHBELEHHBHIM Ha uepTexe, 1os-
BOJISHOLMM ONpPENENHTh 3HaueHHe NONPaBOYHOro Koapduumenra - K
AJA mepecdera yBeJMUeHHA MHKDOCKona g Ha yseauuenue 100X -

K=6,64In

HoMep 3epHa HaxoAadaT no gopmyse

rie M — HoMep 3epHA NpPH YBeJHYEHHH MHKpOCcKomna g.

3.3.6. 3a 0gHOPOAHYIO CTPYKTYPY HDHHHMAIOT CTPYKTYPY, COOTBET-
CTBYIOILYIO OJHOMY M3 3TAJIOHOB WIKaJbl. Takas CTPYKTypa oOIleHHBa-
€1Cq OAHHM HOMEDOM. ' '

PasHo3epHHCTOA CTPYKTYpPOH CYHTAIOT CTPYKTYPY, B KOTOPOH HMe-
I0TCSI 3€pHA, OTVIHYAUIHecs OT OCHOBHOTO (mpeobiajaiponiero) HoMe-
pa, COOTBETCTBYIOILIETO ONpPEHeTeHHOMY 3TAJ0OHY IIKaJbl, GoJjie 4eM Ha
1 HoMep W 3anuMawoomyn Ha muude miaomaznb Goaee 10 %. Takgs
CTPYKTYpa OLleHHBaeTcst ABYMs HJIH Oojlee HOMEDPAMH, KOTOpPHE 3aIH-
CHIBAIOTCS1 B HOpsiJKe YMEHBIICHHs 32HUMAEMBIX HUMH NJoliajeh, Ha-'
npumep: G, Gs.

IIpn HEOGXOAHMOCTH YKa3HBAaIOT OTHOCHTEJNbHYIO HJIOLIAAL B NPO-
HEeHTaX, 3aHHMaeMy10 3€PHAMH KaXXJAQro M3 3THX HOMEPOB, HanpHMeEp:
Gs (65 %), G4 (35%).
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3.3.7. PacxoX/eHHe OHEHOK BENHYHHH 3ePHA METOAOM CPABHEHHS
ROJIKHO ObITh He 6oJiee OXHOr0 HOMEpa.

34. MeTtonx mnopxcuetra 3epeH

3.4.1. Merox sakioyaercs B onpeleJeHHH KOJHMUECTBA 3ePeH Ha
efuHune nosepxnoctn uwHda (1 MM2) u pacuere cpepmedl muomamk
3epHa W CpeJHEro AHaMeTpa 3epeH.

3.4.2. Tloacuer sepeH NPOBOJAT HA MATOBOM CTEKJIE KaMephl MHK-
pockona HiM Ha MHKPOGOTOrpadusx, B KOTOPHIX NOJI€ 3pEHHS Olpa-
HHUHBAIOT OJHOH M3 IJIOCKHX  (HIYD: OKDYXKHOCTbIO [JHAMETPOM
79,8 MM HJIH KBaAPATOM cO CTOPOHOH 70,7 MM, HJIH NPSAMOYTOJbHHKOM
€ pasmepamH cTopon 65X77, 60)X83, 55X91 uaum 50100 MM, uro
coorsercrsyer 0,5 Mm? nosepxnocTH waHba npu ysenuuenun 100X,

-3.4.2.1. TlofcunTHIBAIOT YHCJO 3€peH, MONABIIHX BHYTPh BHIGDaH-
HOH uryps (m;), H YHCJO 3€peH, NEPECeUEHHKIX €e TPaHHIAMH (f2)
(cM, npunoxkenune 3). ‘ v

.Ob6uee xonuyecTBo 3epeH (nj00) Ha miomanu 0,5 MM2 mTHdpa npu
yBeanyenun 100X noxcuntuBaloT no ¢opmyJe
Nygo=My- ;2

— LJIst Kpyra;

on o . :
Niee="+ —7’— —1 — AAst IPAMOYTONBHAKA HJIH KBaJpara.
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KonnuectBo 3epen m, mpuxoasmuxcsi Ha 1 mm? njomanu mwanda,
oupeneasor no gopmyae m=2mq.
3.4.2.2. TIpn HCNIONBb30BAHHH APYTOTO YBEJHYEHHs, OTJIHYAIOUIEro-
ca or 100X, yucio sepex m, npuxoAsuiuxcs Ha 1 MM2  MOBEPXHOCTH
uHda, onpeaeasioT no gopmyJie
g 2
m=2 (& )" n
rae ng — ofllee KOJHYECTBO 3€pEH, HAXOJALIMXCA BHYTPH (HIYpH,
OoTpaHMYMBAIOMEH noJie 3peHHs Ha iaude uau dororpa-
¢buu npu yBeauyeHuy g.
YBenuueHue mNoAGUpPAIOT M3 pacyeTa, 4TOOB HA NOBEPXHOCTH Obi-
Jo He MeHee 50 3epeH.
3.4.2.3. Tloacuer 3epeH NMPOBOAAT HE MEHee ueM B Tpex Xapakrep-
HHX MecTax muda # mo MOJAYYEHHHM pe3yJbTaTaM pAacCUHTHBAIOT
cpenHee apH(pMeTHUECKOe 3HAUCHHE.
3.4.2.4. CpenHiono mJomaib ceyenusi sepHa (a) B MM? ompegesior
no opmyae

F4]

1
aq= -,
m

3.4.2.5. Cpennuii auamerp 3epHa (dm) B MM OmpelensoT no ¢op-

Myse
1
d, Varsil

3.4.2.6. CpaBHeHHEM IIOJYYEHHHX 3HAYeHHH M, @ U dm CO 3Haye-
HUSIMH COOTBETCTBYIOLIHX napaMeTpoB B TabJ. | onpefensior HoMep
Be/IMuMHb 3epHa G.

[Ipumep nmojgcyeTa KOJHMUECTBA 3epeH Ha €JHHHIY NOBEPXHOCTH
minda npHBEeH B NIPHJIOXKEHHH 3.

3.4.2.7. JonyckaeMbie pacXOXKAeHHWS PE3yJbTaTOB TPEX oONpelee-
HHH NpH NOACYETE KOJMYECTBA 3€PeH He ZOJKHH npeBumarts 50 %.

35, Metoam mnojcyeTa nepeceyeHufi TpaHHK
3epeH

3.5.1. MeTox cocToMT B NOACYETE 3epeH, NepecedeHHHX OTPE3KOM
NpsSMOM, H OIpeJeJIeHHH CPeJHEro ycJOBHOTO AMaMerpa —— B cjyuae
PaBHOOCHHIX 3€peH HJIH KOJIHYecTBa 3epeH B 1 MM® — B caygae ne-
PABHOOCHHIX 3€peH.

3.5.2. Tloxcuer mepeceueHHH 3epeH B 00OHX CAy4asX NPOBOAAT HA
MaTOBOM CTeKJe MHKDPOCKONa HJIH MHKpodoTorpadusax, Ha KOTOPHX:
NPOBOAST HECKOJbKO OTPE3KOB TPOH3BOJbHOM HJauHbI (Hanmpumep, 80
niu 100 MM nipu ysenuuennu 100%, uto coorBercrsyer Aaune 0,8 niu
1 MM Ha mande). Jauny orpe3kop BHOHPAIOT ¢ TAKAM  PacyeToM,
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yTo6Bl Kax/Ibli U3 HuX nepecekasn He MeHee 10 3epeH, NnpH 3TOM yBe-
JHYEeHHe NMOAGHPAT TaK, YToOB HA HCCACAYEMOH NOBEPXHOCTH OHIIO
He Menee b0 szepen. IloAcuuTHIBAIOT TOUKH NepeceYeHHH OTPE3KOB Ipsi-
MBIX JHHMA C TpPaHHIaMH{ 3epeH. 3epHAa Ha KOHUAX NPAMOH, He nepe-
ceYeHHHE €10 LEJNKOM, IPHHIMAIOT 34 OXHO 3€pHO.

OnpejensiioTr CyMMapHyo AJHHY OTPe3KoB L, BHIpaXKEeHHYIO B MHJI-
JMMETPax HATYyPaJbHON BEJHYHHH HA LLAH(E, 1 CyMMapHOE YHCJIO Ie-
peceueHHbIX 3epeH N.

W3mepeHus: nIpOBOAST He MEHee yeM B NATH XaPaKTEPHBIX MeCcTax
uanga.

© JlonmyckaeMble pPAacXOXJAEHHS De3yJbTAaTOB IATH ONpedeeHHA NPH
TNOACYETE NepeceueHril N0/IKHH OuTh He Gosee 50%.

3.5.3. TTongcuer KoJHyecTBa MepecedeHUyi PABHOOCHHIX 3epeH Ipo-
BOJAAT HAa JBYX B3aWMHO NEPICHAHKY/JIAPHHX OTPE3Kax MPSAMBIX, IPO-
BeJCHHHX B KaXJAOM H3 NATH MecT wauda (cM. npujoxkeHue 4).

CpejHuli yCJOBHBIY pHaMerp 3epHa (dr) B MM BHUHCJAIOT IO
dopmMyae

L
dp = 5
rae L — cyMMapHasi AJMHA OTPE3KOB, MM;
N — o6uiee uxc/o 3epeH, MepeceueHHBIX OTpe3KaMu AnauHol L.

3.5.4. Uncao HepaBHOOCHBIX 3epeH B 1 MM® muinga onpeaensior
Ha Waupax, U3TOTOBJAEHHHIX BAOJDb H IONEPEK IJIABHOH OCH CHMMeT-
puu. B 3TOM ciyuae OTpPe3KH NPSAMBIX HPOBOAAT NapalyieibHO OCAM
CHMMETPHH (CM. pHJOXKeHHE 4).

Cpennee unc/io HepaBHOOCHHIX 3epeH (Nou) B | mMM® ofbema uULIH-
¢da BpiunCAgOT IO PopMyJIe

N,=0,7N,-N,-N,,

rae 0,7 — Ko3(®(UIHEHT, YYHTHIBAIONIMA HEPABHOOCHOCTb 3€PEeH;
N, — KOJIHYeCTBO NepeceueHHii IpaHMIl 3epeH na | MM IJIHHHL B
NPOJOJbHOM HANPaBJeHHH (BLOJb OCH BHITSHYTHIX 3epeH);
Ny — KoJIMYecTBO IepeceyeHHii rpaHHIl 3epeH Ha 1 MM JUIHHH B
NoNmepeyHoM HalpaBJEHNH;
N, — KosuuecTBO INepeceyeHHii TPaHHUIl 3epeH Ha 1| MM JJIMHB B
nepneHHKyJIsiPHOM HanpaBJICHUH.

3.5.5. MeTtox Mojcuera NepecedeHuil rpaHHIl 3epeH B OLICTPOPEXKY-
meir craaun (Merox CHefinep-I'pada) cocrout B noicuere mnepeceye-
HHI{ 3epeH # oNpejesleHHH CPeJHero WX UHCJIa Ha OTpE3Ke 63,5 Mm
npu yseauyeHuu 500X u Ha orpeske 127 MM NpH YBEIHYEHHH 1000%

Onpejenenne BeJIHYHHB 3epeH OGHIYHO NMPOBOAAT HA 3aKaJNEHHBIX
ofpasunax He MeHee ueM B 5 mMecTax UIH(pa.



rocCT 5639—82 C. 12

Pesysbratom ompenesnenus sB/SETCS CPEJHEE KOJHUECTBO Iepece-
4EHHBIX 3€peH.

3aBUCHMOCTb MEXJY CPeHHM YHCJOM NEPECEYEHHBIX 3€PeH Ha OT-
peske 63,5 MM npu yBeaumueHun 500X mau Ha orpeske 127 MM npu
yBenuyenun 1000%, cooTBeTCTBYIOIIMM HOMEDOM 3€pHA IO WIKaJje |
YCJIOBHOH KyaccHu(HKaUuell BeJIHUHHBL 3€pHA, NpUBeAeHa B TabJ. 3.

Ta6auuga 3

Cpennee 9HCIO
nepeﬂgqgﬁmx aeper Homep sepHa BeauunHa sepHa
15 u sbImE 11—13 m BrImIE OueHp MeJKHe
12—15 10 Menkue
9—11 9 Cpeaune
1—8 83 Kpynrue

3.6.MeTo W3MEepeHHUSN AJUH XOpJ

3.6.1. MeTox ocHOBAH Ha 3aMepe JIHHEHHBIX Pa3MepPOB OTPE3IKOB—
XOpA, OTCEKAEMbiX B 3€pPHAX NPSMBIMH JHHHSMU, H NPHMEHsETCS IJIst
OlIpe/leJICHHs] BEJMUYHMHBI 3epDHA B PA3HO3EPHHCTOH CTPYKTYpE.

3.6.2. 3aMep ANHH XOPA NPOBOAAT:

HENOCPeACTBEHHO NOJA MHKDOCKONOM INPH HNOMOLUM OKyJsipa C JH-
HeNKOH (MeToJ NMORBHIKHOTO HLIKHGDA) N0 OXHOH HJIH HECKOJILKHM JIH-
HHAM B NIPOH3BOJIbHOM HanpaBJeHHH Ha LLiHde;

Ha MuKpodororpaduH, npu 3ToM coba0AAOT ycaosus m. 3.5.2.

3amep NpoBOAAT HE MEHee YeM B NSATH HaHOGoOJee THIHUHBIX HOJSIX
3peHHs, APM 3TOM B KaxJoM II0Jle 3DeHHs NPOBOAST He MeHee Tpex
NpPSIMBIX B IPOU3BOJILHOM HalNpaBJjieHHH.

O6mee KOMHYECTBO H3MEpEHHH 3aBHCHT OT OAHODOAHOCTH BEJHYH-
HBl 3€pHa, TpeOyeMOH TOYHOCTH W JOCTOBEPHOCTH pPE€3VJbTATOB.

Tak, nanpumep, npu npuusatofi pocroBepHocTH 90 % u ommubke
10 % obuiee KOJHYECTBO MEPECEUEHHHIX 3epeH AOJ/IKHO GHTb HE MeHee
250, mpu nocroseproctdH 90 % u owmbre 5% — ne menee 1000.

3.6.3. 3nHauenns IJMH XODA OTHOCSAT K ONpeleJeHHOH pasMepHO#
rpynne. Pekomenayercss BeqHYHHy JIMHEAHHX pPasMepoB B Tpynnax
HNPEeJCTaBJATh B BHAE reoMeTpudeckoro psfa ¢ koadhdunmentom 1,45,
B 3ToM cayuae pasMepHHE IPYNIL COOTBETCTBYIOT DasMepaM 3epeH
— nomepaM (G) no cpeiHeMy yCJIOBHOMY JHAMETpY.

TToacuuTHBAIOT KOJHYECTBO JUIRH XOpA KaXXJAoro pasmepa mo BCEM

JHHHUSAM.
Onpenensiior OTHOCHTEJbHYIO HOJIO 3€pEH B NPOLEHTEX ¢ OmpeAe-

JEHHON ANUHOA XOpAH o dopMmye
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l-n
s % 0,
ST, 100 9%,
rae | — piHHa XOPIAH, MM;
" — KOJIH4eCTBO 3€PeH ¢ AJHHOR XOpiH [;
2l n; — ofmas 1aaHa XOph, MM.

Zli-n=1,-n,+ln,+Ln,....

B COOTBETCTBHH C 3aKOHAMH MAaTe€MaTHYECKOH CTATHCTHKH MOTYT
OGHITH TAaKXe NOACYMTAHH CJEAyIOLiHe apaMeTpPHl: CPeXHAH YCIOBHBIH

AHaMerp (cpenumit pasmep xopawl !), cpenHekBajpaTHYeCKOe OTKJO-
#geHne or cpepdero (S), koadpdunuent sapuannu (8) u ap. Ipu stom
CPefiHHH YCJOBHBIH JHAMETp He fBJAETCS XaPAKTEPHCTHKOH pasHo-
3€PHUCTOM CTPYKTYpPH (cM. m. 3.3.6).

Ilpumep omnpejeseHHs BEJAHYHHH 3e€pHA B Pa3HO3EDHHCTOH CTPYK-
TYpE NPHBEAEH B NPHJI0KEHHH .

3.7. dasa ompeneneHusi BeJHUHHB 3€pHA TOTOBBIX M3JeJHMH NpHMe-
HleTcs yJabTpa3BykoBo#i Meroi. CyIIHOCTD MeTOAAa, CHOCOG MOATOTOB-
KH 3T4aNOHHBIX 00pa3uos, 060py/0oBaHHE H METOAHKA KOHTpOJA IpH-
BEJIEHH B IpUJ0XeHHH 6.

3.8. PesynbTaTh BHISIBJEHHS H ONpeJeJieHHs BeJAHUMHHL 3€pHA 3a-
MHCHIBAIOT B NPOTOKOJ, (hopMa KOTOpOro NpHBEJAeHA B NPUJOXKEHHH 7.
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ITPHJIO)KEHHE 1

Pexomendyemoe

PeaxTHEb AN ‘BLIABACHHS IPaHHI 3EPeM B CTAASX W CONABaX METONOM TPABJCHHS

CocTaB peakTHBa

O6aacTs NpHMEeHeHHsR

Cnocof TpaBJeHHSA _

Hacuennni#itT  npH  KOMHaTHOH
TeMnepaTtype pacTBop IHKPHHOBOH
KHCAOTH ¢ jao6aBKamu 1—5 % no-
BEPXHOCTHO-aKTHBHEIX BELIECTB TH-

A €CHHTOHOJ», WaMmIyHb <«Jlaga»
M Ap.

100 cm® uacHueHHOrO  BOJHOrO
pacTBopa TIMKPHHOBOHA KHCJIOTHI, |

6 Kanenb co/isiHOH KHCAOTH (KOHIL)
BAH 3 KaluIH a30THOH KHCJIOTHI
(gonu.) 2 c® TIAB (pactBop oT-

HABTPOBATD)

100 cmM® HacHILIEHHONO BOLHOr0
pacTsopa [THKPUHOBOM KHCJIOTHI,
0,6 r xaopucroit mexu, 0,1 % ITAB

100 oM® HACHINEHHOTO BOJHONO
PacTBOPA  IHKPHHOBOH  KHCAOTH,

1,6 r xnopucroit Menu, 0,5 %ITAB]

1—5 cM? a30THON KHCAOTH,
100 cM® stmiosoro cmHpTa

2—5 r THKPHHOBOH  KHCJOTH,
100 oM® 3THAOBOTO CIHpTa

5 r nHKpuHOBOA KuCIOTH, 100 cm®
stanosoro cmupta, 0,5 % IIAB

2 r NHKDHHOBOH  KHCAOTH, 2—
—4 oM® a30THOH  KHCJOTH, 0
100 cm® 3THaOBOrO CHHPTA

0005—0,01 % noBapeHHON COJH,
5—8% cunrona, 2—4 % cyasdo-

pife]

amonarpaqmﬂa, OCTaJbHOC—HACH-

MeRHHf BOLHBA PacTBOP TUKDPHHO-
wvok xmcaoTH

10—15 oM® a30THOR = 'KHCJHOTH,
mo 100 cm® 3munomoro cnuprta

20 om® comamoft KucmotH, 1 r
xropucto Meau, 65 om® 3tunosoro
enapra, 15 cM® OUCTHIHDPOBZHHOR
BOAH

YuusepcaabHbIi

YuusepcadabHulil

YuupepcanbHHA

YuusepcanbHHA

YraepoaucTHe CTaMH
YraepoaucTHe CTadH
YraepoaucTHe CTaJMHA

YraepoaucTHe CTali

Husko-, cpease- u
BEICOKOYT/IEDOLHCTHE
cTanu

BrIcoKoserapoBaH-
Hble, MapTeHCHTHbHIE
u OnicTpopexyline
cranu

BricTpopexyllue H
BbICOKOJIErHPOBaHHHIC
cTasd

XuMHYeCKoe TPaB-
JieHne

XuMHuuecKoe TpaB-
JeHHe

XuMHYecKoe TpaB-
JieHKe

XuMHYecKoe TpaB-
JIeHHe

XuMHUecKoe TpaB-
JIeHHE

XHMHUYECKOe TPaB-
Jienye

XAMH4ecKoe TPaB-
JIeHHe

XuMuueckoe Tpas-
JieHue

XuMHYecKoe TPaB-
JieHne

XuMHyecKoe Tpas-
JeHHe OT HEeCKOJbKHX
cexvag o 10—30 muu

XyuMHYecKoe TpaB-
senue 2—10 MHH
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Hpodoasenue

CocTaB peaXkTHBa

Q61acTh NPUMEHEHHS

Cnoco6 TpaBJieHHS

1,6 cM® coastHOH KHCJHOTH, | T
XAopHOrO Kejesa, 100 cM® stmio-
BOTO CIUPTa

50 cM® coasiHOM KuHCAOTH, 25 cm®
cepHO# xucaoTel, 10 r cepHoKucaoN
meaH, 50 omM® Boas

10 cM® congHoli xHucaoTH 3 oM®
a30THOM KuCAOTH, 87 cM® MeTtuJo-
BONO COHPTa

10 r wmaseneBoll Kucaoth, 90 cm®
BOJBI

Konuenrpupopannas a30THAs
KHCJ0Ta

15 T  cepHOKHCIOrO  JKejesa,
85 cm® Boau

3 r xaopucroro kenesa, 10 cm®
consHoii xucaoTH, 90 cM® sTMIIOBO-
To chHpTa

60—90 cm® asotmoit
40—10 cM® BOIH

KHCJIOTHI,

20 r meaHoro kymopoca, 100 cm3
COJIAHOR KHCHMOTH, 100 cM® sTHI0-
BOTO CIHMPTA WM BOIH  (PacTBOp
Map6ie)

YriepoaucTele, HH3-
KOJIerMpOBaHHEE '
OHICTpOpEeXyIHe
cTanu

Craan aycTeHHTHO-
r0 4 MapTeHCHTO-
AayCTeHHTHOTQ KJacca

AycrenutHbie, Map-
TeHCHTHBIE H MapTeH-
CHTO-(EPPUTHHIE ¥
GLICTpOpEKYULHE CTa-
JIH, CIIJIaBHl Ha HuKe-
JeBOH OCHOBe

MapTencuTHue u
HepIKaBelolllHe CTalu

Hepxapeompe
| cTanu

MapTeHcHTHHE
CTaJH

AycTeHuTHbE CTagH

To xke

CnsaBh Ha HuKeJe-
BOH M XKese30-HHKe-
J€BOR OCHOBE

Xumuueckoe Tpas-
JieHHe

XuMHuecKoe TpaB-
aenue. CMaynBaHKe
NOBepXHOCTH LiHda
BaTHHM TaMIIOHOM

DaeKTpoJHTHIeCKO:
TpaBJeHHE:

=10 c.

V=5—12 B

Xumuueckoe TpaB-
JeHne 2—10 MuH

DJEKTPOJHTHYUECKOE:-
TpaBJeHHE:

Q=04—038
xo 1,5 a/cm?;

1=05—1 MuH.

t=20°C

DNEKTP OJIHTHYECKOe
Tpasaenue: V 20 B upm
06paTHOA TIOASPHOCTH

Q=10,6—07 afcm?:

T=2 MHH.

1=20.°C

XuMuyeckoe
TpaBJieHHe

SNEKTPOSHTHIEC
Koe TpaBJieHue:
v=15—30 c.
V=20—30 B
XuMuueckoe Tpas-
JIeHHE, 3JEeKTPOJIUTH~
YecKoe TPaBJcHHE:
=10—15c.
V=12—156 B
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INPHJIO)XEHHE &
Cnpasounoe

NPUMEP NOJICYETA KOJHUYECTBA 3EPEH HA EAWHULLY
NOBEPXHOCTH IIJIH®A H PACYETA CPENHER NJOWAIAH
¥ CPEXHErO 1HAMETPA 3EPHA

Ha ueprexe npusesieno ofmo u3 Tpex HanGojflee XapakKTepHHIX yuacTKoB Iinda
upn yeeauyeHun 100X,

Huamerp oxpyxuoctet 79,8 mMM.

Inomass Ha muge 0,5 Mm2,

3anuce pe3y/nbTAaTOB MOACYETa KOJHYECTBA 3ePeH B TpexX HaubGosice XapakTepHHIX
ygacTkax winda npu yBeanuennu 100X,

-

* Ilpunoxenue 2 — cM. GaHAEpOb.
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Koaugecrso
sepen
OGniee KoangectBo; Koauwecrso Cpenusas
Howmep nepe- |3epeH Ha ONOH{afH 3epen njowans Cpeanuft nHamerp-
nosa | BHYT- | ceyen- 0.5 Mm2, Ha | MM2, 3epHa ' MM
spenus om]’);lm. HBIX F ™ m a, Mu?
nocra | 0PV
n TBIO 11y
31 1 I
1 8t | 3l | 844——7-=99,5/2095=199 |j55=0,0050 |——— =0,071
V 199
2 85 32 864 32 102 12.102=204 L 0,0049 ! 0,059
J —_—= . =20 sna=U, —— =0,059.
- 2 204 Vo
~ 31 1 1
3 79 31 79— =54,5(2.94,5=189 1"8—9=d,0052’ — =0,073
2
V 189
m=197 a=0,0051 dm=10,071:

IIPHJIO)KEHHE &
Cnpasaounoe

NIPUMEPDBI NOACYETA NEPECEYEHHHA 3EPEH

Pacyer cpeanero ycnoBHoro guamerpa (paBHOOCHBIE 3epHa) TDeACT4BJEH B BRAE
Taba. 1.

Ta6arama 1
Yuncao mepecevyeHHH '
B KaxAOM NOJe 3peHHS
N Ha IBYX NPSAMBIX
K?:g::e O6uast AnnHa (‘){ggleoe Cpenunit ]:;lon:p
YCJIOBHEL epHa
noneit | OTPE3KOB mpn nepeceue- MHaMer no mxane
SpeHHs {=0,6 MM HHRA °
1 213 |4 ]|s dy. M
| 6.0
5 592.06=60 | 35 |37 | 3937 | 41 188 [1ag=0.0319 7
i
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Pacuer KoswuecTBa 3epeH B 1 MM® manda (HepaBHoOCHHe 3epHa)

Ix

Ly

Ha ueprTexe npeicraBieHa cxeMa NpPOBeleHHs NPAMHX JHHHE NO TpeM: Hanpas-

JeHHAM Ha ABYX LLIHdax.

3anyuch pesyAbTaTOB MOACUETA UHCJIA TlepecedeHHH 3epeH B naTH HauboJee Xa-
PaKTepHHIX ydacrkax Wutuba npu yeenwueun 100X (aawua aumufi 50 MM, YTO CO-
OoTBETCTBYeT JJuHe Ha uuude 0.5 MM) npueezena B taba. 2.

Tab6arpa 2

Yucno nepeceyeHUt rpaHUil Ha 1 MM .
Howep Kommeeroo, | Howep
spenus Ny N N, Ny 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 —
CpenHee
u3 5 15,2 29,2 22,4 6959,41 5

MNpuMeuanue Ecan moacuer Begercst NPH yBeJMYeRHH, oTauyamollemcs oT 100X,
TO JJHHY OTPE3KOB NeJAT Ha NPHMEHSeMoe yBeJHYeHHe, OCTaJhHOH pacyeT BeleTcd,

KaK ¥ Npy yBeauuenun 100X,
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‘ NMPHJIOXEHHE §
. Cnpasounoe

NMPUMEP OLEHKHY BEJIHYWHDBI 3EPEH B PABHO3EPHHUCTOH
CTPYKTYPE METOOM U3MEPEHHA AJIMH XOPK

Ha ueptexe npu yseamyeuun 400X npeicraslieHa oJHA u3 NATH  MHKPOGOTO-
rpaduil ¢ npoBeJeHHHIMH Ha HeH NIPOM3BOJbHO TPEMsl OTPe3KaMmH NPAMBIX, Ka bl
IJuHOK npubausuTenbHo 60 MM, Tak, YTOOBI KOHIB OTPE3KOB 3aKaHYMBAJUCh  Ha
rpaHuunax sepe, Bcero ma mstu Qororpaduax npopeseHo 15 0TpaskoB CyMMapHOH
Jaunoi npubausutedpio 300 mum.

[IpoTsKeHHOCTh # UHCAO JHHHA B MATH MOASX 3DEHMA BHOGpaHO ¢ yueToM Iepe-
ceuenust ~ 250 3zeper.

PesysbTaThl H3MepeHHH NPeACTaBJECHD B Tabanue.

M3 npuBeieHHHX JaHHBIX CIeIyeT, 4To B CTPYKTYpe HCCIeAyeMoro — Meralia
TPUCYTCTBYIOT 3epHA C Pa3MEpOM XOpaA OT 0,0036 g0 0,0232 mum. Ilpu stom  Hau-
Gonblliee KOMWUECTBO 3epeH (C YYETOM COCeIRMX TPYNN) NPHXOIMTCA Ha JABe pas-
Mepubie rpynns: 0,0110—0,0160 mm (G9) u 0,0052—0,0076 mm (G11).

[MoayyeHHHe DPe3yJAbTATH HCHOAB3YIOTCA I ONMpEleSeHAs cpelHeKBajapaTHUeC-
Koro OTKJOHeHHs (S) oT pasMmepa cpepHell XOpAbl H ko3t dunmenta sapuamuu (6),
KOTOpHIE BHYHCASIOT 10 opMmye

t —
S= l/z_n—-—_l In(l—-1 )2,
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rle n — oflllee KOJHYECTBO BCEX M3MEDEHHBIX XODA, paBHOe In;;

I — cpennsis AMMHA XOPJAH, BHUHCAseMas 110 dopMyae
— Zli-ni
- zn; )
Koa(pdunuedr BapuauHH BHYMCAgeTCH Ho GopMyde
S
d= —
l

IIPHJIOXEHHE 6
Pexomendyemoe

YJAbTPA3BYKOBOR METOJ ONPEAEJIEHHSA BEJAWYHHDBI 3EPHA

1. VabTpasBykoBoi MeTOH, NPUMEHSeMHH 17 OUpeAeNerus OpelHell BeJHYHHH
3epHa, OCHOBaH HA 3aBUCHMOCTH 3aTYXaHHSl YJBTPA3BYKOBHX KojieGaHMA B IONH~
KPHCTaJJHIeCKOM MaTepHalle OT PasMepoB 3epHa.

2. Onpesejenne BeJWYUHBI 3€pHa NPOBOJAUTCA B P3IJEeBCKOA OOJaCTH paccefHHs

yJbTpa3ByKa.
3. Yactota yJabTpasBYKOBHIX KosieGaHHH BHOHpaercs B COOTBETCTBHH C YCJIOBH-

eM

A
4< a <15,

rie A — JJHHA BOJHH YJbTPa3BYKOBHIX KoJleOaHMH B MaTepHaJe, MM;

d — cpeanufi auameTp 3epHa, MM.

4. Jlna onpelesieHHs] BEJHYHHBH 3€pHa HCIOJB3YIOT YJAbTPa3BYKOBHE CTPYKTYp-
Hble 2HaJAH3aTOPH, a TaK¥Ke YJbTPa3BYKOBHE Ae(peKTOCKOMH,

5. BeauuuHy 3epHa OIPEIENSIOT Mo KoI(POHIMEHTY 3aTyXaHHS 3XOHMOYJbCHBIM
MetoaoMm no TOCT 2112075 uAH OTHOCHTEJbHHIM METOIOM.

6. Jlas onpelieneHusi BETHIHHLE 3€pHA YJbTPA3BYKOBHM METOAOM TIpe/BapH-
TeJbHO YCTAaHABJHBAIOT 3aBHCHMOCTb 3aTYXaHHs YJbTPa3BYKOBHX KoneGaHuA OT Be-

JIMUHHH 3€PHA Ha HCIHTaTeJbHHX 00pasuax.
7. HcnbiTaTedbHble 00pasubl MOJKHH OHTb H3TOTOBJEHH Ha INPEIEJbHO JOMY-

¢THMBIE HOMEPa 3epHA B COOTBETCTBHH ¢ 00A3aTeJbHHIM TPHJOXKeHHeM 2 K Taba. 1

HacTosAllero ctaHiapra. .
UcnuiTaTegaphnie 06pa3isl LOMXKHH OHTbH H3TOTOBJEHH HAa KaXAylo MapKy CTajy

HAH CNaBa, KOTOpHe IMOABEPraloT KOBTPOJNO YJbTPa3BYKOBHM MeromoM. OHM ROJXK-
HBl MMETh Ty JKe TOJIUMHY (WM JIHaMeTP) H Ty e UYHCTOTY HOBEPXHOCTH, 4TO H

KOHTDOJHPYEMBIH MeTau.
8. lllepoxoBaTocTh Ra KOHTAaKTHOH NMOBEPXHOCTH ROJMKHaA OHTb He Gojee 2,5 MKM

no TOCT 2789-—73.



NPOTOKOJI HCNIBITAHHA

B nporTokoJie MCIHTaAHHA YKa3hIBAOT:

MapKy CTaJH WJM CIJIaBa;

MeTOJl BHISIBJCHUS H ONpPe/le/]eHHs] BeJIHUHHH 3epPHA;
HOMED BeJIHYHHH 3epHa;

CpemgHRH AHAMETD, MM;

CpeqHHH YCAOBHHII AHaMeTp, MM;

¢cpelHIon NJoILanb cedeHUs 3epHa, MM?;
KOJIMYECTBO 3eped B 1 Mm>.
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IIPHJIOJKEHHE 7
Pexomendyemoe
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HWHPOPMALLHOHHDBIE JAHHDBIE

1. PASBPABOTAH U BHECEH MuHHCTEPCTBOM YepHOA MeTaJAyp-
rin CCCP

PA3PABOTYHUKH

E. A. KJ]HI‘IPIH, [. I. Tyae, -A. E. CwmupnoBa, B. C. ¥pycos,
0. A. Fae6oBa

2. YTBEP)KJEH U BBEJAEH B JEACTBUE MNocranosaenuem Io-
cyaapcreenHoro kKomurera CCCP no crawpapram ot 26.08.82
Ne 3394 ‘ '

3. B3BAMEH I'OCT 5639—65
4. CCbIJIOYHBIE HOPMATHBHO-TEXHHYECKHWE IlOKYMEH-

Th!

Q6oanavenne HTI, Ha KoTOopH AaHa

conlnKa Homep NoANyHKTa, RPUIOKEHHS

TOCT 2780—73 Tlpuaoxenune 6
I'OCT 5535—76 2.1.2.2
T9CT 21120—75 IIpunoxenune 6

5. OrpaHuueHHe cpoka AEHCTBHS CHATO Mo peuleHHI0 MexXrocymapct-
BEHHOro COBETa MO CTAHAAPTH3ALMM, METPOJOTHH H cepTHdHKAUWHA
{nporokex 3—93 ot 17.02.93).

6. NIEPEU3AAHMUE (mmapb 1994-15)..c Mamenennem N 1, yTBepK-
AeHHpm B MapTe 1987 r. (HY.L 6«”—&% e

Penakrop H. B. Bunoepadckas
Texnuseckusi perakrop O. H. Hukuruna
Koppektop T. A. Bacuavesa

CpaHo B na6. 07.04.94. [Toam. B neu. 25.05.94. Yea. n. a. 1,40 + 4 Bka. 2,33, Yea. xp.-orT. 3,73.
Yu.-usza. a. 1,38 + 4 pxa. 2,23. Tup. 323 sxa. C 1347,

Opnena «3nak ITovera» MsparenabcTBo cTaHZapToB, 107076, Mockea, KosoAesubidt nep., 14.
KaaymxcKas tinorpadus cTaHAapToB, yJ. MocKoBcKas, 256. 3ak. 837
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