®EOEPAIIBHOE AFEHTCTBO

MO TEXHWYECKOMY PEIMYNIMPOBAHUIO U METPONOIUU

HALUUOHANbHLIN TIOCTP UCO

CTAHAOAPT
POCCUUCKOMH 14284—

OEOEPALMUU 2009

B3 2—2009/687

CTAIlb A YYTYH

OT60p M NnoaroToBka o6pasLoB
Ans onpeaenieHUs XMMUYeCKoro coctaBa

ISO 14284:1996
Steel and iron — Sampling and preparation of samples for determination
of chemical composition
(IDT)

WU3paHue opmumnanbHoe

Mockea
Cranpaprunopm
2010


http://www.stroyinf.ru/russian-certificate-1368.html

rOCT P UCO 14284—2009

Mpeancnoeue

Llenb nnpuHuunel ctaHgapTusauumn 8 Poccuiickon Pegepavim yctaHosneHbl PegepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-93 «O TexHW4YecKoM perynMpoBaHun», a npasuna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccuitckoin ®eagepauum — FOCT P 1.0—2004 «CtaHgapTtusauus B Poccuitckoin degepavuimn.
OCHOBHbIE MONOXEHUA»

CBepneHUsi o cTaHpapTe

1 MOArOTOBNEH U BHECEH TexHu4yecknum KoMUTeToM no ctaHaapTusaumum TK 145 «MeToabl KOHT-
pons MeTannonpoaykunun» Ha OCHOBE ayTeHTUYHOrO NepeBoAa cTandapTa, ykasaHHOro B nyHkTe 3, KOTopbin
BbinonHeH Oryrn « CTAHOAPTUHOOPM»

2 YTBEP)XOEH W BBEAEH B OENCTBMUE Mpukasom PeaepansHOro areHTCTBa Mo TEXHUHECKOMY
perynMpoBsaHuio U meTponorim ot 11 gekabps 2009 r. Ne 730-cT

3 Hacrosawui ctangapT ngeHTudeH mexayHapogHomy ctaHgapty MCO 14284:1996 «Ctanb u YyryH.
OT160p 1 nogrotoBka 06pasLEB ANs onpegeneHns xumudeckoro coctasar (ISO 14284:1996 «Steel andiron —
Sampling and preparation of samples for determination of chemical composition»).

Mpy nprMeHeHN HacTosILero cTaHaapTa pekoMeHAYEeTCA UCNONb30BaTb BMECTO CChINTOYHBIX MEXAyHa-
POAHbIX CTaH4apTOB COOTBETCTBYIOLWIME UM HaumoHanbHble cTangapTel Poccuiickoit ®egepavimm, ceeaeHus o
KOTOpPbIX NPUBEAEHbI B AONONHUTENBHOM NpunoxeHum C

4 BBE[JEH BMNEPBbIE

UHpopmayusi 06 usMeHeHUsIX K HacmosiuemMy cmaHdapmy ny6nukyemcs 8 exe2o0Ho u3dagaeMoM
UHbOpMaYLOHHOM ykazamerle «HayuoHansHble cmaHOapmel», a mekcm uaMeHeHUll U nonpasok — 6 exeme-
CSIUHO U30asaeMbix UHOPMaUUOHHBIX yKazamensix « HauuoHansHsie cmaHOapmei». B cryyae nepecmompa
(3amMeHbl) unu ommMeHbl Hacmosiweao cmaHdapma coomeememeyroujee yeedomieHue 6ydem onybrukosaHo
8 eXXxeMeCsIyHO U3dasaeMoM UH(hOPMaUUOHHOM yKkazamerne «HayuoHarnbHbie cmaHdapmsi». Coomeememay-
rowast uHgbopmayusi, yeedoMIIeHUE U MEKCMbI pa3mMewaromest makxe 8 UHhopMayUoHHo U cucmeme obuiezo
ronb3osaHusi — Ha ochuyuanbHoM calime ®edepaiibHO20 a2eHmMCmea o MexHUYECKOMy peayruposaHuio u
mMemposozauu e cemu MiHmepHem

© CraHpapTtuHgopm, 2010

HacToswuin ctaHaapT He MOXeT BbITb MOMHOCTHI0 UMW YacTUYHO BOCMPOU3BedeH, TUPaXMpOBaH 1 pac-
npocTpaHeH B kauecTBe ohbULManbHOro U3faHus 6es paspelueHnst PeaepansHOrO areHTCTBa Mo TEXHUYECKo-
My perynmpoBaHuio U METPOMOrMM
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CTAJlb U YYTYH

OTGOp U NOAroTOBKa 06p33u03 AnA onpegeneHnAa XMMU4YeCKoro cocrtaBa

Steel andiron.
Sampling and preparation of samples for determination of chemical composition

DaTta BBegeHnsa — 2011—01—01

1 O6nacTb NnpUMeHeHusA

HacTosawui ctaHgapt yCTaHaBnMBaeT MeTo4bl 0T60pa MnnoaroToBKA 06pa3u,os anaonpeaeneHna X mmm-
YeCKOro coCrtaBa 4yryHa B YyLUKax, nnTenHoro YyryHa v ctanu. MeToabl pacnpoCTpaHAKTCA Ha OT60p Flp06
XKNOKOro N TBepaoro MeTanmnos.

2 HopmaTuBHbIEe CCbINKK

B HacTosiwem cTaHdapTe UCMNoMb30BaHbl HOPMAaTUBHbBIE CCbINKA Ha crieayolne MexayHapoaHble cTaH-
napTbl:

MNCO 377:1997 Crtanb 1 cTanbHble n3agenus. PacnonoxeHne 1 noarotoeka obpasLoB 451 KOHKPETHbIX
MeXaHUYEeCKNX UCTIbITaHWI

MCO9147:1987 YyryH. OnpeaeneHne u knaccudmkaums

3 TepMuHbI 1 onpeaeneHns

B HacTosweMm cTaHaapTe NPUMeHeHbl CredyoLl e TEPMUHBI C COOTBETCTBYHOWUMUN oripedeneHnsaMu:

3.1 xumunyeckuin metoa aHanusa (chemical method of analysis): OnpeaeneHune xumndeckoro cocTa-
Ba, Npu KoTopoM obpasel, (Npoba) BCTynaeT B XMMUYECKYIO PeaKLMHo.

3.2 dwmanyeckuinn metop aHanusa (physical method of analysis): MeTtoa onpeaeneHust XMuMU4eckoro
cocTaBa, Npu KoTopoM obpasel, He BCTynaeT B XMMUYECKYH0 peakLnio, HanpuMep MeTod onTUYecKoro ammceu-
OHHOrO CNeKTpansHOro aHanmnaa U peHTreHOBCKOM (pyopeCLIEHTHOM CMEKTPOCKOMUN.

3.3 TepMuyeckuin MeTop aHanu3sa (thermal method of analysis): MeToa onpeaeneHns XmuMmnyeckoro
cocTasa, Npu KOTOPOM obpasel, NoABepraeTcsi HarpeBy, CXUraHUIo UMW MIaBeHUIo.

3.4 pacnnas (melt): >Kugkuin metann, oT KOTOporo oTéupatoT Npoby.

3.5 oT60p o6pas3ua (npobbl) noxkon (spoon sampling): OT60p 06pasLia N3 pacnnasa Unm Bo Bpemst
pasnMBKU MTaBKX AMMHHON NOXKKON UM Yeprakom ¢ nocrneayoLLen 3annskon pacnasa B HeGornbLuyo hopmy.

3.6 obpasel, oToGpaHHbIN NOXKoWn (spoon sample): Mpoba, oTobpaHHas 13 pacnnasa MOXKOA n
3anuTas B HebonbLyo hopmy.

3.7 oT6op o6pa3ua npo6ooT6opHMKOM (30HAOM) (probe sampling): OT60p obpasua 13 pacnnasa
CepUNHO BbIMycKkaeMblM 30HA0BbIM MPOBOOTOOPHUKOM.

3.8 MMMepcUOHHBLIN oT6op Npo6 (immersion sampling): MeTtog oT6opa Npob, Npun kKOTopoM NPO6oOT-
B6OpPHUK MOrpyXKatoT B pacnias 1 kamepa Ans obpasLa HanonHsieTcs nog AencTememM cheppoctaTMyeckoro Aas-
NEHUS NN CUIbI TSHKECTMU.

3.9 oT6op o6pasua BcackiBaHueM (suction sampling): MeToa ot6opa obpasua, npu koTopoM npobo-
OTHOPHMK MOrpy>KatoT B pacnnas, YTobbl HAMOMHUTL KaMepy NyTeEM BcackiBaHUS pacniasa.

U3paHve opmumanbHoe
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3.10 ot6op obpasuaBnoToke (streamsampling): MeTtogoT6opa obpasua, npyu koTopom NpobooToop-
HWK NOACTaBNAOT NOA NOTOK KNAKOro MeTanna, 4Tobbl HanonHUTb kKamepy NoA HarnopoMm 3Toro NOTOKa.

3.11 o6pazey (npoba), oto6paHHan npobooTGopHMKOM (probe sample): Obpaseu, oTo6paHHbIN U3
pacnnaBa CepunHO BbiNyCKkaeMbliM 30HAOM.

3.12 nuTtbe (cast ptoduct): YyryHHass nnu cranbHas 3aroToeka, He noAasepriiaaca gedopmauuu,
Hanpumep cnMToK Unu nonydgabpukat, Nony4eHHbI NyTem HenpepbIBHOrO U haCcoHHOro NUTbS.

3.13 nokoBka (wrought product): CrtanbHas 3aroToska, nogseprwasca aecopmanm nyTem NpokaTku,
BOJIOYEHUS, KOBKU U KaKUM-1n6o Apyrm cnocobom, HanprumMep copToBOM NpoKarT, 3aroToBKa, JICT, Monoca,
Tpy6a HebornbLUOro AMameTpa, NPoBookKa.

3.14 ucxopgHbin obpasel (sample product): CneunanbHoe YyryHHOe Unu cranbHoe nusgenue, oTo-
6paHHoe OT NapTUKM NPOAYKLMN B Ka4eCcTBe UCXOAHOM Npobbl (06pasua).

3.15 npomexyTouHbI o6paseL (preliminary sample): [locTaTouHOE KONMYECTBO MeTanna, oTobpaH-
Hoe OT UcXo4HOro obpasua B Liensix NoyyYeHust o4Horo Ui Heckonbknx o6pasuos (npob) ana aHanusa.

3.16 oGpaseu gnA aHanusa (sample for analysis): Yactb ucxogHoro o6pasua unn4vacTb NPOMeEXyTouU-
Horo obpasua, 0To6paHHOro oT ncxogHoro obpasua, Uiv Yactb Npobbl, B3ATON U3 pacnnaea, koTopas Nnoaro-
TOBMeHa Ans nposedeHus aHanunsa. O6pasel, A4ns aHanmsa MOXeT COCTOSATb U3 CamMoro UcxogHoro obpasua
nnu n3 npobbl, 0TOGPaHHOM 13 pacnnasa.

MpwumedyaHune 1—PasnuualoT cnegyrowme kateropmm obpasua gna aHanuaa:
- o6pasel B BUAE TBEpAON Macchl (MOHoNUTa);

- obpaseL, nogeepraswmiics nepennasy;

- o6paseL B BUAE CTPYXKKU, NONY4EHHON Npyu MexaHnyeckon o6paboTke Ha CTaHKe;
- o6paseL B BUAE rpaHyn (KyCOYKOB), MONYHEHHbIX NyTeM ApobneHus;

- oBpasel B BUAE NOPOLLKA, MONY4YEHHOro NyTeM 3MernbYeHus,

3.17 pabouas npob6a (test portion): Yactb obpasua ona aHanusa unu Npobbl, B3ATON U3 pacnnaea,
KOTOpYHo HenocpeacTBEHHO aHanM3npyoT. B HekoTopbix criydasx pabodyto npoby oTbupaloT oT MCXOQHOro
obpasua.

MprvMmedyaHwue 2— PasnuyaloT crnegyrowme cneunanbHble TUNbl paboynx npob B BuAE MOHONUTA, NONYYEH-
Hble U3 NPo6bl, 0TOBPaHHOW NPOGOOTEOPHUKOM:

- paboyas npoba B BUAe Hebonblworo ancka, obbl4HO NpeacTaBnsiowero cobon Kycok MeTarnna HenpaBuIlbHOM
OpMbI, MONyYEeHHasi NyTeM BbICEYKM U3 NIUCTA;

- pabouyas npo6a B BUAe HeGOmNbLIOro YyTOMWEHUS, HA3bIBAEMOTO «MPUMMBY;

- paboyasi npoba B BUAE NpyTKa Manoro guameTpa, Ha3blBa@MOro «LWNUIbKay, NMoy4YeHHas npu peske.

MpumevaHune 3 — Korga obpasey ansi aHanuaa nNpeacTaBneH B BUAE CTPYKKM UMW NOPOLLIKA UMW B Criyyae,
ecnv obpaseL, B BUAE MOHONUTHOW Macchbl aHanNu3mpyloT TEPMUYECKUM MeTodoM, pabouyto npoby (HaBecky) nonyyaoT
B3BELWVBaHWEM. Ecnv npuMeHsIioT hnanyeckuin MeToa aHanuaa, To aHanuanpyemasi HacTb aKkTMYecky COCTaBNsAeT NULb
Hebonbwyio YacTb obpasua ans aHanu3aa. [py oNnTUYeckoM SMUCCUOHHOM CMNeKTparnbHOM aHanvae macca MmeTtanna, pac-
XoAyemasi B aNeKTpUYeckom paspsige, coctaensiet ot 0,5 oo 1 mr. B cnyvae npumeHeHusi peHTreHOBCKOW (hryopeCLeHTHON
CMNEKTPOCKONMUU XapaKTeprCTUYECKOE U3INYyUYeHNe reHepupyeTcs O4eHb TOHKMM NOBEPXHOCTHLIM crioemM obpasua.

3.18 wnudosaHue (grinding): Mogrotoeka obpasua MeTanna Ana aHanusa oUanIecknM MeToaoM,
npu KOTOPOM MOBEPXHOCTL aHaManpyemoro obpasia WnndyT abpasnBHLIM KPYroM.

3.19 zartouka (finishing): MoaroToBka obpasua MeTanna Ans aHanusa GU3MYecKuM MeToAoM, Mpu
KOTOPOM NOBEPXHOCTb aHanuanpyemoro obpasLia WinudyoT npu ee obpaboTke rmbkum BpallaloWMMCa auc-
KOM WU HeMpepbIBHON NEHTON ¢ abpa3nBHBLIM MOKPLITUEM.

3.20 cppesepoBaHue (milling): Mony4eHne obpasua B BUAE CTPYXKKM UMW NOAroTOBKAa NOBEPXHOCTU
obpasua ang aHanusa pusndecknm metogomM, 06paboTkoi MoBepPXHOCTY BpaLatoLuencs hppesoi C HECKOSbKK-
MU peXyLLMMU NE3BUSIMMU.

3.21 naptua (consignment): MeTtann, nocTaBnsiemMblil eAMHOBPEMEHHO.

3.22 To4euHasi npoba (increment): MeTann, B3ATHIA NpU pa3oBol BEIGOPKE U3 MapTUM rpyaa.

4 OT60p M NnoaroToBka o6pasuoB

4.1 OOwue nonoxeHus

B HacTosweM pasaene paccmaTtpuBatoTcs obme TpeboBaHusa k obpasiam, oTbopy M noaroToBke o6pas-
LOBYyryHa v ctann. CI'IELI,I/IaJ'IbeIe TpeGOBaHI/IFI MPUMEHAT K Ka)KJJ,OI7I KaTeropun >Xnakoro n tsepaoro metan-
na. 311 TpeboBaHMsA paccMaTpUBalOTCS B COOTBETCTBYHOLLMX nogpasaenax. MocnenosaTenbHOCTb 0TO0OpA U

2



rocT P UCO 14284—2009

MOAroTOBKM 06pasLoB XWUOKOTO YyryHa W cTanu, MUTENHOW YyryHHOM U CTanbHON NpoayKumMmn nokasaHa Ha
pucyHke 1. Ocoboe BHUMaHwWe obpalleHo Ha oT6op M NoAroToBKY 06pa3LIoB YyryHa B YyLkax (pasaen 8).

Maptus

Pacnnas MPOAYKLIMM

WNexopHbli
obpasel,

O6pased, O6pasel,
oTo6paHHbI oTo6paHHkIi
TIOKKOW npo6ooTGOpHUKOM

[pOMEXYTOMHBIN
obpasel,

OB6paseL
Ans aHanumaa

Hasecka

a — XKugkuit 4yryH m ctanb b — JluteiiHan 4YyryHHas 1 ctanbHas
npoayKums

PncyHok 1 — MocnepoBatensHocTs 0T60pa U NoarotToBku o6pasua

4.2 O6pa3sel (npoba)

4.2.1 KavecTtBO

TexHonorus ot6opa gomkHa obecneumBaTtb NonyyYeHne obpasua ans aHanuaa, NpeacTaBUTENbHOTO Mo
cpegHeMy XMMUYECKOMY COCTaByY pacniaea Ui ucxoaHoro obpasua. Obpasel Anst aHanMsa AofmkeH 6bITb B
[OCTaTOYHOW CTEeNeHN OA4HOPOAHBIM MO XUMUYECKOMY COCTaBy, YTOObI He3HauUTENbHAs HEOAHOPOAHOCTb He
BNUANA Ha pacxoXaeHue pesynbTaToB onpeaeneHHoro Metoga aHanusa. OgHako Ans npo6, oTobpaHHbIX U3
pacnnasa, HeKoTopbI pa3bpoc pe3ynbTaToB aHanM3a B npeAenax oAHoi Npobbl U Mexay pas3HeiMu npobamu
6yaeT HensbexHbIM. B aToM crniyyae pacxoxaeHue pe3ynbTaTtoB 6yaeT COCTaBMsITb HEOTbEMIEMYIO YacTb 3Ha-
YeHWN NOBTOPSIEMOCTU 1 BOCNIPOU3BOAUMOCTU pe3ybTaToB aHanmaa.

Ob6pasel, Ana aHanusa He JOMMKEH UMeTb MOBEPXHOCTHBLIX NOKPLITUIA, Briaru, rpsisu Unu Apyrux snaos
3arpsisHeHnin. Mo Bo3MoXHoOCTH, obpasel, Ansa aHanusa He AOMKEeH UMeTb PakoBUH, TPELUMH U Nop, a Takke
3aMpPOB, 3aKaTOB UM OAPYrnX NoBepxHocTHbIX AedpekToB. Mpu oTbope 1 noarotoske obpasua ANA aHanusa
ocoboe BHUMaHWe TpebyeTcs B TeX crydasix, koraa oxuaaeTtcs, uto npoba, B3ATas U3 pacnnasa, ABnseTcs
HEeOAHOPOAHON U Kakum-nnbo obpasom 3arpsisHeHHOW. Npoba, B3sATaa U3 pacnnasa, A0MKHa OCTbIBATb
Taknum o6pasoM, UTOObl XMMUYECKNA COCTaB M CTPYKTYpa MeTanna obpasua He MeHANUCL oT Npobbl k Npobe.
BaxHO NOHMMATb, YTO Ha pe3ynbTaThl aHanM3a HeKOTOPbIMU PUIUHECKUMN METOAAMU MOXKET BIIMSATL CTPYKTY-
pa meTanna. 370, B 4aCTHOCTH, KacaeTcsi vyryHa ¢ 6eioi Unu cepoin CTPYKTYPOR, a Takke CTanei B COCTOAHUA
HenocpeACTBEHHO Nocne OTNUBKA Unu AedopmaLni.

4.2.2 Pa3mepbl

Pa3amepbl npomexyTouHoro o6pasLia B BUAe TBEPAOro MOHONUTA AOMKHBI OGbITb AOCTATOMHBIMK, YTOOLI
obecneymBaTtb 0TOOP AONOMHUTENLHBIX 06PA3LLOB A1 TOBTOPHOrO aHann3sa c MICNonNb3oBaHWEM anbTepHaTUB-
Horo meToaa.
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HonxeH 6bITb NoAroToBneH o6paseL, 4OCTaTOYHON MacChl, MO3BONSAOLLEN NPOBOANTL Ntoboin Heobxoau-
MbIlA MOBTOPHEIN aHanM3. O6bIMHO Macca, paBHas 100 r, aBnsieTcs AocTaTouHoN Anst obpasLa B BUae CTPYXKKU
U NopoLLIKa.

TpeboBaHusa k pasmepam obpasla AN aHanMsa B Buae MOHONUTa 3aBMCUT OT BeibpaHHOro Metoda. B
cnyyae onTUYeCcKOro 3MUCCHMOHHOIO CrieKTpasibHOro MeToAa aHanusa u MmetToda peHTreHOBCKon chrnyopecLeH-
THOI cnekTpockonuu popMy U pasmep obpasLia byayT onpeaensTs pasmepbl kKamephbl (CTonuka/kacceTbl) ANa
pasMelleHus obpasua. Pasamepbl 06pasLoB Ans aHanuaa, NpMBoAMMbIE B HACTOSILLEM CTaHAapTe, crieqyeT
paccMaTpuBaTh TOMbKO KaK UMMoCTpaTUBHbIE.

4.2.3 UaeHTudukauun

O6pasLy Ana aHanusa JofkHa ObiTb NpYCBOeHa eAMHCTBEHHAs B CBOEM pofe uaeHTUdmKauoHHas
MapKMpOoBKa, onpeaensaoLLas HoMep NnaBsk1 MeTanna ncxogHoro obpasua, ot kotoporo otobpaHa npoba anst
aHanusa. B cnyvae Heo6xo4NMMOCTN criegyeT Taioke 3HaTb TEXHONOMMYECKUI PEXUM NaBKu MeTarnsa unmMec-
TOMonoXeHWe Ha ucxogHom obpasue — oTkyda 6bin oTobpaH NpoMeXyToUYHbIA 06pasel, unu obpasew, Ans
aHanusa. O6pasLy Ans aHanmaa YyryHa B vyLLKax 4oSDkHa 6blTb NPUCBOEHA eAMHCTBEHHAs B CBOeM poje UaeH-
TUhMKaLNOHHas MapKMPOBKa ANs Toro, YTobbl ycTaHaBNMBaTb NapTUIO UMK YacTb Ipy3a, a Takke eAUHUYHBIN
obpaseL, MeTanna, oT KOTOPLIX B3AT 06paseL, Ans aHanusa. K ucxogHomy 1 npomexxytouHomy obpasuam gon-
XHbI 6bITb MPUKPeneHbl BUPKKN (3TUKETKM) NI UCNOMb30BaH APYrov 3KBUBANEHTHbI METOA MapKUPOBKK, UTO-
Obl rapaHTMpoBaTh MAeHTU(UKALMOHHYIO CBs3b ¢ obpasuom ans aHanusa. MpgeHtudmkaums, cratyc u
cocTosHWe 06pasLia AoIKHbI ObITh 3aperncTpupoBaHbl Bo U3bexaHue nyTaHuLbl B uaeHTUdUKaLMn u3aenus, K
KOTOPOMY OTHOCATCS 3amnncn 1 pesynbTaThl aHanusa.

4.2.4 XpaHeHue

HeobxoamMmo nveTs crelansHoe noMeLlleHue Ans oTéopa U xpaHeHust obpasuoB A5 aHanusa. Bo Bpe-
MS1 1 nocne noaroTosku obpasua 4na aHanuaa AofpkHO BbiTb 0b6ecneyeHo Takoe XpaHeHue, KoTopoe NpeaoT-
BpallaeT ero 3arpsisHeHue 1M U3MeHeHne XMMUYeckoro coctana. [lonyckaeTcsl XxpaHeHUe NPOMEXKYTOUHOTo
ob6pasLa B Buae MOHONNTA, U3 KOTOPOTo MOXET BbiTb, MpU HEOBXOANMMOCTU, NOAroTOBNEH 0b6paseL, AN aHanu-
3a. Obpasey, Ans aHan13a UNM NPOMeXyTo4HbIA 0bpaseL, B Buge TBepAon Macchl (MOHONUTA) AOMKEH Xpa-
HUTLCSA B TEYEHNE 4OCTaTOHMHOro Nepuoaa BpeMeHun, YTobbl 3alUTUTL peHOME aHanuTuydeckomn nabopartopun.

4.2.5 Apburpax

B cny4yae, ecnu oBpaseL, npeaHasHa4yeH Ana paspeLleHus CropHbIX BOoNpocos, obpasel, Ans aHanusa
JomkeH 6bITb 0TOOpaH 1 NOAroTOBNEH B NPUCYTCTBUM NOCTaBLUMKA U 3aKaszdnka unn Ux npeactaButenei.
MeToAabl noaroToBkM o6pasla Ans aHanmMsa 4omkHbl ObITb AoKyMeHTanbHO odopMeHbl (0bopMieH NpoTo-
kon). KoHTelHepbl c 06pasLamMmn 4ns aHanunsa, npegHasHaveHHbIMU ANa apbutpaxa, 40HKHbI GbITb onevaTaHbl
obeumn cTtopoHamMu UK UX NpeacTaBUTENSMU. B NPOTUBHOM cnyyae no AOrOBOPEHHOCTU 3TU KOHTENHEpLI
OOMKHBI XPaHUTb NPEACTaBUTENMN Kaxa0h CTOPOHBI, OTBETCTBEHHbIE 3a MOAroTOBKY 06pa3LoB.

4.3 OTt6Gop o6pasua

4.3.1 MNpo6aus pacnnaea

Mpobbl pacnnaBneHHOro MeTanna oTéMparoT Ha pasHbIX CTaAUAX NPON3BOACTBA C LeNblo TEKYLLEro KOoH-
Tpons NPoM3BOACTBA W yNpaBneHust TexHonorndeckum npoueccom. Mpobbl MoryT 6biTb 0TOGPaHbI BO BpeMst
pasnMBKM pacnnaea ¢ Lenbio NPOBEPKM XUMUYECKOrO COCTaBa B COOTBETCTBUU C TEXHUYECKUMN YCNOBUAMUN
npouecca nuTbs. Ecnnxmnagknii MeTann npeaHasHavaeTcs 4ns NponssoAcTBa OTNNBOK, To obpaseu ana aHanu-
3aMoXeT BbITb 0TOBPaH 0T NPYTKOB UM 6MOKOB, CrielManibHO OTITEIX U3 TAKOro XXe MeTanna ansa nposeaeHUs
MeXaHWYeCKNX UCMbITaHUA B COOTBETCTBUM CO CTaHAapTOM Ha NpoayKumto. [JormkHbl 6bITb pa3paboTaHbl TEXHO-
nornm otbopa npob 13 pacnnasos BO BpeMs ornpeaeneHHoro Npon3Bo4cTBEHHOMO Npouecca ¢ yueToM Tpebo-
BaHWIA KayecTBa, KOTOPbIM AOSKHLI COOTBETCTBOBATL 06pasLbl (4.2.1). O6pasel, nony4yeHHbIV M3 pacnnasa,
06bI4HO NpeacTaBnseT coboi HeBONbLION CANTOK, LNIMHAPUYECKAA NI NPAMOYronbHbIN 610K, oXnaxaeH-
HBIA NTUTON OUCK UM KOMBUHALMIO AMcKa C OOHUM WM HECKOMBbKUMU LWTEIPbKaMU (MTHUKaMKU). B HekoTopbix
cnyyasx obpasel B Buae gncka uMeeT HebornbLuve yTOMLWEeHNS.

MpumedyaHue 4—YcrpoicTea (30HabI) Ans oT6opa NpPob 4yryHa n cTanm B XWAKOM COCTOSHUM MOTYT BbiTb
npuobpeTeHs! y psiga NOCTaBLUMKOB. B npunoxeHnsix Au B npmBegeHbl XapakTepucTUkv pasnunyHbIX TMNOB Npo6ooT6opHu-
KOB (30HZOB), BKITHOYasA CNPaBOYHbIE AaHHbIE O pa3mepax.

4.3.2 O6Gpa3seL OT NpoAyKLUU

MpomexyTouHbIn o6pasel, nnu obpasel, AN aHanu3a MoXeT BblTb BbipesaH U3 ucxogHoro obpasua B
MecTe, YKkazaHHOM B crieludukannm no otéopy matepuana ans nposeaeHnss MexaHU4ecKkuxX UCnblTaHuiA, npu
ee Hanuuuu. B cnyvae npoBepky NUTERHOro YyryHa obpaseL Ans aHanmnsa XMMn4ecKkoro coctasa MoxeT ObiTb
BbipesaH 13 6pycka nnu 6rnoka, coxpaHstowero ceoictsa nutbs. B cnyyae koBku obpasel, 4Ans aHanusa ¢
LenbHo onpeaeneHms XMMNYecKoro coctasa MoXeT OblTb 0TOOpaH 0T UCXOAHOro MaTepuana, u3 KoToporo cae-
naHa NoKoBKa, UM BblpesaH 13 yaANMHEHHO YacTu MOKOBKM U U3 KOBaH bIX AOMOMHUTENbHBIX 3aroToBoK. Tpe-
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6oBaHMA k oTBoOpy M noarotoBke obpasla MOryT OTCYTCTBOBaTb B CTaHAapTe Ha NPoAyKuWio unu B
cneundurkaLmm npu opopMneHun 3akasa. B 3Tom criydae nocTasLUMK U 3aKasvuMK MOryT cornacosartb oTbop
obpasua aAnsa onpeaeneHns XMMUYECKoro coctasa M3 obpasua Ans NpoBeAeHNs MeXaHNYeCKUX UCTIbITaHUA
WK HenocpeacTBEHHO U3 ucxoaHoro obpasua. MpoMexyTouHbIN 06pasew unu obpasew ANs aHanU3a MOXeT
BbITb NONy4eH U3 UcxoaHoro obpasLia MexaHU4ecknmM crocobom, ¢ UCNoNb3oBaHNEM rasoBoro pesaka. Cnyyau
oTbopa npob6 Ans onpedeneHusl cogepXaHus onpeaeneHHbIX 3NEeMeHTOB noanexaT cneuvanbHOMY
PacCMOTPEHUIO.

4.4 MNopgroToBkKka obpasua

4.4.1 NpoMexyToyHasa NOAroToBKa

Ecnunkakas-nnbovactb obpasLia (Mpobbl) He CTporo npeAcTasuTenbHa No XMMUYeCKoMy COCTaBy, Hanpu-
Mep 13-3a OKUCIIEH WS, TO NMOCHe UcCnefoBaHns NPUPOALI U CTeneHn Mtoboro 3sMeHeHUa coctaBa MOXHO 4OMo-
BopuUTbLCA 06 yaaneHun Tex vacTel obpasua, XMMUYECKUIA cocTaB KOTOPLIX npeTepnen usmeHeHus. Mocne
npoBeAeHUs Takol onepaLmn obpasel, AoMKeH ObiTb 3aLMLLIEH OT USMEHEHUI ero XMMu4deckoro coctasa. Ecnu
TpebyeTcs, 4Tobbl Ha NOBEPXHOCTU METasNa B MecTe MexaHu4eckon 06paboTku He BbINo HUKaKUX NOKPLITU,
TO Nto6oe NoKpbITUE, HaHeCEHHOE B NMpoLecce NPon3BoAcTBa, HE0OX0ANMMO yAANMUTb NoGLIM NOAXOASALLMM Co-
cobom. Npu HeobxoauMOCTH NOBEPXHOCTbL MeTana AoKHa bbiTb 0bexupeHa noaxoasiLuM pacTBopuUTe-
nem, Npu 3ToM 06e3XKNPUBAIOLLNIA PpaCTBOPUTESb HE AI0IKEH BIIMATb HA TOYHOCTb aHann3a.

4.4.2 OGpaseu gnAa aHanusa B BUAE CTPYKKMU

O6paseL, aAnst aHanmsa AoMmKeH BbITb U3 CTPYXXKM 0ObIMHOTO pasmMepa 1 hopMbl. ITO MOXKET ObITb 4OCTUT-
HyTO cBeprieHneM, ApobreHnem, 06 TOUKON UNK «NpoLIMBKON» . CTPYXKY He criedyeT cHAMaTbL cyacTuobpasua,
KOTOpasi NoABepriacb BO3AENCTBUIO HAarpeBa rasoBoro pesaka. MHCTpYMEHTbI, CTaHKW U KOHTEeMHEpbI, UCTOoSTb-
3yeMble BO BpeMsl oAroToBkv obpasua, 40IMKHbI BbITb YACTBIMU, UTODLI NpeAoTBpaTUTL Kakoe-nnbo 3arpsizHe-
Hue obpasua anst aHannsa. MexaHuyeckas obpaboTka gomkHa ObiTb BbIMOMIHEHA TakuM 06pa3oM, YToObI
CTPY>XKa He noaBepranack neperpesy, 0 YeM CBUAETENbLCTBYET UBMEHEHUE ee LiBeTa (NOsIBIIEHWE CUHUX U Yep-
HbIX OTTEHKOB). HensbexHoe okpalumMBaHue CTPYXKWA, NOMYYEHHON OT HEKOTOPLIX TUMOB JIErMPOBaHHBIX CTa-
nei, HanpyMep MapraHLueBon 1 ayCTEHUTHON, MOXKET BbiTb CBEAEHO K MUHUMYMY NMyTeM noabopa nogxoasimx
PEXYLLNX MHCTPYMEHTOB 1 cKkopocTein pesaHus. MoxeT noTpeboBaTtbesl TepMudeckas obpaboTka, YTo6bl CHU-
31MTb TBEPAOCTb MaTepmana obpasya Ao MexaHu4deckoi 06paboTku. MNpumeHeHWe cMaso4HO-OXNaXKAAaoLNX
3MYbCUA BO BPEMSA MEXaHNYeCcKon 06paboTku AoNMycKaeTC TOMBKO B UCKIIOUUTENBbHBIX criydasx. CTpyxka
nocre Takoin 06paboTku 4oMKHa BbITh OYULLEHa NOAXOAALLNM PACTBOPUTENEM, HE OCTaBAOLLMM Kakux-nn6o
cnenoB. CTpyxKy HeobxoauMMo TwaTenbHO Nepemellatb nepef B3BELUMBAHMEM HaBeCkW, B3ATON AnA
nposedeHunst aHanunsa. ns 6onbluMHCTBA aHanM30B AOCTaTOYHO NepemeLlaTth CTPYKKY NyTem nokavunmsaHus
/N Nerkoro BpaLleHns KoHTenHepa Ha POBHOW NOBEPXHOCTM.

4.4.3 O6pasel Ans aHanu3a B BUAe NOPOLUKa UMY FpaHyn

B cnyyvae, korga Tpy4HO ocyllecTBUTL cBeprieHne obpasua Anst Nony4yeHUs CTPYXKU, ero Heobxoanumo
paspesatb Unn paspyouTb Ha Kycki. 3aTeM 3T KYCKU AOSTKHBI BbiTb U3MernbYeHbl B yAapHOU CTyne Ui Ha BUG-
poucTuparere, Takke N3BeCTHOM Kak A1CKOBasi Ui KomnbLEeBas MernbHULa, YTobbl nony4ynTs 0bpasew, anga aHa-
nusa B BMAe NOpOoLUKa, LENNKOM NPOXOAsLIEero Yepes CUTO ¢ 3afaHHbLIM pasMepoM OTBepcTust siueiku. B
HEKOTOpPbLIX Criydasix nNpu onpeaeneHnn coaepxaHusi yrnepoga MeToA0M CKuraHusi obpasey, uamenb4aloT B
yAapHON cTyne Ao NofyyYeHust YacTuyek paamepom npumepHo oT 1 4o 2 mm. ObopyaosaHue, npuMmeHsieMoe Ans
ApobneHns, 4oMmKHO BbITb N3rOTOBMNEHO N3 MaTepuana, KOTOPbIA He 3MEeHsIeT XMMUYEeCKUiA cocTaB obpasua.
MoryT noTpeboBaTbcsi crneumanbHble UCTbITaHKs, NOATBepXKAatoLWwMe, YTo NpuMeHeHne 0bopyaoBaHUs He BNU-
sieT Ha cocTas obpasLa Ansa aHanusa. JpobneHune He cnedyeT NpUMeHsATb AN NOAroTOBKU 006pasLoB YePHbIX
MeTanmnoB ¢ BkpanneHnamun rpacgpurta. Onepaums npocenBaHMsa OOMKHA ObiTb BLIMNOMIHEHA C MPUMEHeHUeM
BCeX HeoOGX0oaMMbIX Mep 3aLUMThI OT 3arpsAsHeHns Unv noTepu Matepuana. Mpu npocenBaHnn TBepAbIX MaTe-
puanos TpebyeTcsi OCTOPOXKHOCTL B 06paLleHnn ¢ cUToM, YToBbl He NoBpeanTb ero nonotHo. O6pasel Ana
aHanusa pgofkeH ObiTb ycpedHeH [0 B3BELMBAHUS aHanNM3MpyeMon Hasecku. [lopolku MOXHO
roMoreH13MpoBaTb NyTEM BCTPAXUBAHNS.

MpumeyaHune 5—[pobneHne meTannos Ha HYacTuULibl pa3aMepom okono 150 MKM MOXET co3faBaTtb ONacHOCTb
noxapa. Mpn gpobneHnn Heo6XxoaMMOo UCMONb30BaTh COOTBETCTRYHOLLYO BEHTUMSALMIO.

4.4.4 OGpaseu anA aHanusaB Buae MOHONUTa

4.4.4.1 OTt60p 06pasLa ana aHanmsa

O6pasel Ans aHanusa creqyeT Bblpe3aTtb U3 CX0AHOro 06pasLia Ui npoMexxyTovHoro obpasua kycka,
pasMep u popma KoToporo oteedvatoT TpeboBaHMsM onpeaeneHHoro Metoda aHannsa. O6pasubl oTpesaT
MUNon unv abpasmsHbLIM KPYroM nyTem cpesa unvnpobuskn. ECnn B cTangapTe Ha NpoayKUMIo HET yKasaHus Ha
MeTo4 aHanuaa, To aHanus usndecknm MeTogom AomkeH ObiTb BbINOMHEH Ha TOW YacTu obpasua, KoTopas
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COOTBETCTBYET NOMEpPeYHOMY CEYEHUIO U3AeNuUs NpU YCroBUK, YTO 3TO U3aenue caenaHo U3 matepuana
OO0CTaTOUHOW TOMNWMHBI.

4.4.4.2 TMoaroToBka NoBepxHOCTU o6pasua Ana aHanuMsa

Ob6paseL Ans aHanMaa A0SPKeH UMeTb OTKPbITYH NOBEPXHOCTb, MPUroAHYI0 ANs NpoBeAeHUS aHanMaa no
3aJaHHOMy MeToay. He crnegyeT roToBUTb AN aHanusa noBepXHOCTb Ha y4acTke obpasLa, KoTopbIA Haxoaus-
Cs1 B 30He TeNMOBOro BO3AeNCTBUS ra3oBoro pesaka. O6opyaoBaHue, NpuMmeHseMoe Ansi NoAroTosku obpasua,
[AOIDKHO MO CBOEMY KOHCTPYKTUBHOMY peLleHuio o6ecneumBaTb MUHUManbHbI Harpes obpasLa 1, No BO3MOX-
HOCTUW, MMETb CUCTEMbl OXNaxaeHUs. Mcnonb3ytoT Nobol 13 YeTbipex OCHOBHLIX TUMOB 0bopyaoBaHUs ANa
MoAroTOBKM NOBEPXHOCTM 06pasua:

a) dpe3epHblii CTaHOK, CNOCOBHBIN CHUMATL CRoW MeTanna npeasapuTenbHO 3agaHHOW rMyGuHbI B
NOBTOPsSIEMOM pexumMe ¢ 06pasLoB, KOTOpble No CBOEW TBEPAOCTU ABMATCA NoaxoaaLwmMMN aAna dpesepoBa-
Husi. OBopyaoBaHue JOIMKHO BbITh TakuM, YTOObI Ha HEM MOXKHO BbINo 06pabaTbiBaTh HEOCTHIBLMI 0Opasel,
oTobpaHHbIN 13 pacnnasa;

b) wnudoBanbHbIN CTaHOK CO CTauMOHaPHOW BpaLLaoLwencst v BMbpupyroLLet rofioBKon, CNocoBHoM
CHMMaTb Croli MeTana npegsapuTesibHO 3aaaHHON ryOUHbI B MOBTOPAEMOM peXuMe;

¢) nnockolwnungoBansHbIA cTaHOK ¢ abpa3nBHLIMU LWNUOBANbHBIMU AUCKAMM UM MaLLKHA C Konble-
BOW NEHTON, NOKPbITON abpasuBHLIM MaTepuanom, cnocobHeiM obpabaTbiBaTh MOBEpXHOCTL 06pasua ans
aHanusa ¢ pasHol cTeneHbo YACTOBOWM OTAENKH;

d) MalumHbl cTpylHOM 06paboTKn Nneckom, rpaBuUem Unu MeTannuyeckon apobbio, NpurogHble Ans cne-
LnarnbHOW 04UCTKX NOBEPXHOCTU oBpasLa ana aHanusa unu paboyen npo6bl. Mocne NoaroToBkU NOBEPXHOCTb
obpasua gng aHanusa gosmkHa ObITb NNocko n 6e3 AedeKToB, KOTOPbIE BAUAIOT HA TOYHOCTL aHanu3sa. Peska n
noaroToBKa NOBEPXHOCTU MOXeT ObITb BLINOMHEHA BPY4HYIO UM aBTOMaTU4ecku. B cnyyae noarotoeku o6pas-
La, B3ATOro U3 pacnrnasa, MOXHO UCMOoMb30BaTb CEPUAHO BbIMYyCKAEMblE CUCTEMBI, KOTOPbIE aBTOMaTUYECKN
BbINOMHSIKOT K&XAbIA 3Tan noaroToBKW. TakuMe CUCTEMbl ANnsl aBTOMATUHECKON NOATOTOBKU MOBEPXHOCTEN
06pasLoB ABONHON TONLWUHBI, 0TOBPaHHBIX NPo6ooTHoPHMKOM (A.2.3, npunoxeHune A), u Ans BbIBUBaHUA Kyc-
KOB MeTanna npu nonydeHnn pabounx npo6 nepea NpoBeAeHUEM aHanusa MOryT BKNoYaTb cpeacTea nec-
KOCTPYWHOW OYUCTKN 1 TepMuyeckolr obpaboTku gna pasmsirdeHus obpasua nepeg ero nepcdoprpoBaHuem.
AbBpa3nBHbIE BellecTBa, UCMOofb3yeMble Ha KOHeYHOM aTane noaroTosku obpasua ansa aHanusa, cnegyet
BbIOMpaTh TaK, YTOObl UCKIOYUTL BO3MOXHOCTb 3arpsisHeHUs NOBEPXHOCTU XUMUYECKUMA 3NeMeHTaMu, onpe-
AensieMbiMi B npouecce aHanusa. Pasmep sepHa abpasunsa 4omkeH COOTBETCTBOBaTb TpebyeMoit Anst KoH-
KpeTHoro meToga aHanusa yYnctote obpaboTku noBepxHOCTWU. Mpu MCMoNb3oBaHUM MEeToA4a ONTUYECKOro
3MUCCUOHHOrO CrieKTpanbHOro aHan1sa 4ns noAroToBKM NMOBEPXHOCTU NoAXoAUT abpasuB, UMetoLL A 3epHUC-
TocTb Kracca oT 60 go 120. jna meToAa peHTreHOBCKON (bryopecLieHTHON CNEKTPOCKONMUN BaXKHO BbIOpaThb
Takol cnoco® NoAroTOBKM NOBEPXHOCTW, KOTOPLI cbecneYnBaeT cTeneHb YNCTOBOM 06paBoTKKU, BOCNPOU3BO-
anmvoit ot obpasua k 06pasLy. Takke cnegyeT saluwaTb NOBEPXHOCTL 06Pa3sLIOB OT 3arpsisHeHNs (3acanuea-
HUR). BnusiHne abpasvBHbLIX MaTepmnarnoB 3aBUCUT OT aHanuTuYeckoro metoga. MNpu cnonb3oBaHUM Mmetoga
ONTMUYECKOro 3MUCCUOHHOTO CMEKTPAanbHOro aHanmnsa npeasapuTenbHoe 06bICKpUBaHME OUYMLLIAET NMOBEPX-
HOCTb aHanuTu4eckoro obpasua, Tak Kak npu 3ToM yaansoTca Nobble 3arpssHeHns nocne wnvdgosaHus.
OpHako TpebyeTcs ocoboe BHUMaHWE AN UCKIOYEHNsI 3arpsisHEHUS NOBEPXHOCTM MPWU NPUMEHEHWUN HOBOTO
abpasunsHoro gucka. [ns MeToaoB peHTreHodNyopecLeHTHON CNeKTPOCKOMNMUM BCe 3Tarbl NOArOTOBKU NOBEPX-
HOCTW AOKHbI ObITb NPOBEPEHbl Ha NOTeHUMabHOe BMSHME NOBEPXHOCTHOrO 3arpssHeHus. Obpasel, ans
aHanusa noanexuT BuayanbHOMY OCMOTPY Mocre MNoAroToBkM, 4ToBbl ybeauTbcsa B OTCYTCTBUM Ha
MOBEPXHOCTU MENKMX YaCTUL, U MOBEPXHOCTHEIX AechekToB. B cnyyae o6HapyxeHUs AeDeKTOB Ha MOBEPXHOCTU
obpasua ee noBTopHO 0bpabartkiBatoT N obpasel, oTOpakosbiBatoT. ObpaseL, fomkeH bbiTb cyxum. CnegyeT
Takke 0becneunTb 3aLnUTy NOArOTOBNEHHOW MOBEPXHOCTA OT 3arpssHeHUS.

4.4.5 MopgroToBka o6pasua gnA aHanusa nyTeM nepennaBku

O6paseL B B1ae HeBOMbLUMX KYCOYKOB UM CTPYXKKN NN YacTb CaMoro McxoaHoro obpasua MoryT 6biTb
nepennasneHbl B aTMocdepe aproHa ¢ UCronb3oBaHNeM CEPUIAHO BbIMycKaeMoro nnasunsHoro obopyaosa-
Hus. Obpasey npeBpaLlaeTcs B AUck AnameTpom oT 40 Ao 30 MM 1 TOMLWMHON 6 MM, KOTOPLIR YA06HO NpuMe-
HATb AN aHanu3a pusnveckum MeToaom. HekoTopble Tvnbl NNaBUbHOrO 060pyA0BaHUA UMELOT YCTPOMCTBa
ANs1 LeHTpobexxHOro NTbs Anucka. Kak nokasbiBaeT oMnbIT, BOIMOXHA YaCcTUYHAs NOTEPA HEKOTOPLIX 311IEMEHTOB
BO BpeMms npoLecca nepennaski. BaxHo KOHTpoNMpoBaTh, 4Tobbl Ntobasi BeibopoyHasa NnoTepsa Ha ucnapeHue
Wnn cerperaunio aneMeHToB Unnnoboe gpyroe U3SMeHeHWe B COCTaBe B XoAe nepennasku 6blna KonmyecTBeH-
HO OLieHeHa 1 He okasbiBasia 3Ha4MMOoro BIMSIHUS Ha pesynbTaThl aHannsa. CneayeT NpoBecTU COOTBETCTBYHO-
LMe NCbITaHWs 47151 NOATBEPXKAEHWUS TOr0, YTO NMHoOble UISMEHEHNS B COCTaBE SIBMNSAIOTCA HE3HAYNTENbHBIMU MO
BenuuYuHe 1 BOCMpou3BoguMbIMU. Micnonbayemoe obopyaosaHme 1 MeTod ANns nepennaskn AOMKHbI BblIOU-
paTbCsa N paspabaTbiBaTbCA C Y4ETOM UCKITOUEHNS UM CBEAEHMS K MUHUMYMY U3MEHEHUI B cocTaBe nobec-
neynsatb BOCNPOU3BOANMOCTb NoBbIX U3MeHeHWR. Mpu nepennaske crieqyeT UCNONb30BATb PACKUCIIUTEND,
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Hanpumep LMpKOHUA ¢ maccosoi gonen 0,1 % (M/m). MeToa, Ucnonb3yembli Ansi rpagynpoBKU aHannTu4ecko-
o U3MepeHusl, JOMMKEH YUMTbIBaTb Niobble Npoucxodsiine nameHeHus. He Bce YepHble MeTan bl MOryT 6bITb
MOBTOPHO pacnnasneHbl TakuMm cnocobom. OToT cnocob Hemnb3s NPUMEHNATL ANA NoAroToBKM obpasLa ¢ Lenbto
onpeaeneHnsi coaepxaHns arieMeHTa, CKIIOHHOro Npu nepennaee K 3Ha4uMMbIiM U HeoBpaTUMbIM NU3MEHEHNAM
coaepXkaHusi B XMMn4eckoM cocTase obpasua.

4.5 MpaBuna TexHUKU 6e3onacHocTU

4.5.1 UHguBuagyanbHas 3awjura

[na ceegeHua K MUHUMYMY ONacHOCTU TpaBM BO Bpemsi oTbopa 1 noaroToskn obpasLioB paboTatowmm
AOMKHEI B6bITh MpeaocTaBneHbl cpeacTBa MHANBMAYaNbHOM 3awnTbl. Mepbl NpegoCcTOpOXHOCTM Mpn oTOope
npo® >knakoro MmeTanna gOSMKHbI BKIOYaTk UCMOMb30BaHWe 3alWUTHOW crelodexabl, CpeAcTB 3awmThbl PyK 1
nvua, cTonkux Kk 6pbisram meTtanna. Mepbl npeoCTOPOXHOCTH Npu 0TOope U NoaroToBke 06pasLOoB TBEPAOro
mMeTannagosmkHbl BKIoYaTh CpeacTBa UHANBUAYaNbHOW 3alUThl (CNeLoaexay, nepyaTk, 4K n ap.), a takke
pecnupaTopsl, NP1 HeoBXoaUMOCTH.

4.5.2 MexaHuyeckoe o6opynoBaHue

Wcnonb3oBaHue MmexaHuveckoro obopyaoBaHus npun otéope 1 Noarotoke obpasuLoB AOMKHO COOTBET-
CTBOBaTb HOPMaTUBHbLIM AokyMeHTaM. LnudosanbHbie onepauun, NpUMMeHsieMble Anst NoAroTOBKW NOBEpX-
HOCTU, MOTYT BbIMNOMHATLCA B pamkax HalMOHaNbHOro 3akoHoAdaTeNnbCTBa MO OXpaHe Tpyda U TexHuke
6e30nacHOCTH.

4.5.3 OnacHble BellecTBa

Heobxogumo cobntogaTts COOTBETCTBYHOLME NpaBuia o6paLleHus ¢ pacTBOPUTENSAMU, TPUMEHAEMbIMU
AN OYNCTKN, U MEPBI MPEAOCTOPOXHOCTM NPU CyLLKe 06pasLoB 1 pabounx npob Ana aHanusa.

5 Xuakuin yyryH ans npoMsBoAcTBa CTanu 1 YyryHa B YyLukax

5.1 O6LwWue nonoxeHus

Cnepytowwime MeToabl NPUMeEHNMBbI K 0TOOPY NPob X1MAKoro JOMEHHOro YyryHa Asnisi npoM3BoACTBa cTanm,
06bIYHO HAa3bIBAEMOTO XKUAKUM METanIoM, U ANs OTANBKA YYTYHHBIX YyLLeK. Mpobbl XXuakoro 4yryHa otéupatot,
Kak npasunno, u3xenobka Ans BeINycka YyryHa U3 AOMEHHOM NeYn npu 3anveke pacnnaea B KOBL curapoobpas-
HOW POPMBI UMW N3 YYTYHOBO3HbBIX KOBLUEN, UM BO BpeMSl BTOPUYHBIX TEXHOTIOMMUYECKUX NPOLLECCOB KOBLUEBOW
AOBOAKWN YyryHa, Unu Npu pasnyeke pacnnaea B YyLWwK1. XUMUYECKUA CoCTaB YyryHa n3meHsieTcsl B npolecce
BbiNycka 13 AoMeHHol neyn. Cneayet oTéupath ABe unu 6onee npob U3 pacnnasa Yepes onpeaeneHHbIe
NHTepBarbl BpEMeHW 1 onpedensTb yepeaHeHHbI XUMUYecKkuin cocTas. [Npu npumMeHeHnn hrsndeckux MeTo-
[0B ANA aHanusa cnegyeT paspaboTtatb MeTo 0T6opa Npobbl ¢ OXNaXxaeHNeM Xnakoro MeTanna cnocobom,
KOTOpbIA 0BGecneYnBaeT coxpaHeHue CTPYKTypbl MeTanna, oTeevatoLleit TpeboBaHnsM BeIGpaHHOro MetToaa
aHannaa.

5.2 OT60p Npo6bl NoXKKON

5.2.1 MeTtoabl oTGopa

Ons ot6opa npobbl U3 pacnnasa NorpyxatT NpeaBapUTenNsHO HarpeTyr CTanbHYHo MOXKY B pacnnias 1
HaMOMHSOT ee XUAKNM YyryHOM. A3BnekatoT NOXKY 1 CHUMAIOT LUNaK C MOBEPXHOCTU XKUAKOTO YyryHa B MOXKe.
Ons oT6opa npobkl U3 CTPyW MeTanna npeasapnTenbHO HAarpeTyro CTarnbHYHo NOXKY NOAHOCAT KCTPpYe U3 KoBLUA
N HaMNOMHSAOT ee XUAKUM YyryHoM. CrmBatoT XMUAKWUA YyryH U3 Noxkn 6e3 npomeaneHns B MeTannnyeckyto
nnTelHyo opMy (M3NOXKHMLY), YTOBLI Kak MOXHO BbICTpee 0xnaguTb YyryH. N3snekaroT obpasel n3 opmMbl 1
OTNaMbIBatoT NPUBEINb OTIIMBKM (3aIMBUHbI). BaxkHO criBaTh XUAKNIA YyTryH B XOno4Hyto dopmy, 4Tobbl obec-
neynTb ageksaTHOe oxnaxaeHue. Mpu HeobxogaumocTn, popmy cneagyeT oxnagutsb nepes NCNosib3oBaHNEM B
noToKe xonoaHoro Bosayxa. B dopme He gomkHa npucyTcTeoBaTh Bnara. Obpasel B Buae Agncka, obbluHO
Ha3bIBaeMOro MOHeTOM (MATakK), MOXHO MOMYYNTb, UCNOMb3YsA CTallbHyo hopMy U3 ABYX YacTen. [pu aTom
Mony4atoT TUMUYHLIM 06pasel, anameTpom oT 35 4o 40 MM 1 TonWMHOW 0T 6 A0 12 MM. Dopma COCTOUT U3 ABYX
yacTen, KOTopble CKPEennsloTCA BMeCTe 3aKMMOM BO BpeMs nonb3oBaHus. OgHa yacTb sBfseTcs Nockomn
oxnaxaatoLLen NNnToi, a BTopas YacTb B Buae 6roka ¢ BbIeMKOW ANs MMTHUKA 0bpasyeT nonocTs hopMmel.
Kpomka nonoctu popmbl MOXeT BbITb CKOLLIEHA Ha KOHYC pasmepom oT 38 Ao 32 mm 4ns obrnerdyeHust BbieMKn
obpasua ns bopmbl. OTNMBKY 06pasLa B BUAE MOHETHI B U3IOXHULY NPOBOASAT BEPTUKAIBEHO UM TOPU3OHTaMb-
Ho. MoHeTa-06paseL, ¢ 0AHOM UM HECKOMNBbKUMM TIMTHUKAMW MOXKET ObITb U3roTOBMEHA B IUTENHON hopme KoM-
6uHMpoBaHHoro TMna. LUTbipbk 0TNaMbIBalOT OT Aucka. B cnyyae Heobxo4MMOCTH UX NPUMEHSIIOT B Ka4ecTBe
paGounx npob Ans NpoBeAeHNs aHanMsa TepMuyeckum MeToaoM (MuTenHas dpopma KOMBUHUPOBaHHOIo TUNa,
ncnonb3aytoLasca Ans KuaKkoro Metanna, npeaHasHaveHHoro Ans NponsBoAcTBa YyryHHbIX OTNIMBOK, NoKasa-
Ha Ha pucyHke 2). ToHkuin obpaseL B Buae cnsba ¢ 3akpyrneHHbIMU KpasiMm MOXKeT BbITb U3rOTOBMEH B NIUTOW
YYrYHHOW UNW cTanbHOM cocTaBHOW hopMe, B KOTOpoW 06bl4HO nony4vatoT obpasel, pasmepom 70 x 35 MM 1
TONWMHOK 4 MM. [1BE NONMOBUHKM hOPMbI UMEIOT CKOC BEPXHEN KpOMKM ANs hopMUPOBaHNS «NpubbInvy» 1 npu
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NCMONb30BaHWN COEAVHAIOTCS 3KUMOM. OTOT TUN NUTENHOW DOpMbI ABMSIETCA NpeAnovYTUTEeNbHbLIM, ecnun
XXMOKWIA YYTYH UMeeT BbICOKOE NPOLEHTHOEe coepXXaHue yrnepoaa.

5.2.2 O6cnyxuBaHue o6opyaoBaHUs

BaxxHo coxpaHsATb Noxku ans otéopa npob n metannuyeckue nuTenHble hopMbl YUCTBIMK M CyXumi. Moc-
ne ux UCNonb30BaHUsA yaansioT WAk U HacTblfb, OYULLAI0T NOBEPXHOCTY (hOPMbI MPOBOSIOYHON WEeTKOW. dop-
Mbl cneyeT NoBTOpHO obpabaTtkiBaTb Ha CTaHKe Npu U3HOCe BHYTPEHHUX MoBepxHocTel. Takum obpasom
WCKITIOYatoT aTan AOMOSHUTENbHON 06paboTkn o6pasua Ha cTaHKe BO BpeMsl oAroTOBKM ero NoBepXHOCTEN.

5.3 OT60p Npo6 cneynanbHBLIMU YCTPOUCTBAMU

5.3.1 O6wume nonoxeHun

OnucaHune pasnnyHbIX TUNOB YCTPONCTB (30HAO0B), NPUMEHAEMBIX Arsi 0T6opa Npobbl AOMEHHOTO YyryHa,
npuBedeHo B NpUnoxeHun A. 3T ycTpoicTea cnegyeT UCNofb3oBaTh A1 NofyyeHus obpasuos B Buage agncka
CO CTpyKTypoi 6enoro vyryHa, goctatovHo rnybokoin, 4Tobbl yaoneTBopATb TpeboBaHUaM usnyeckoro
meToAaa, BblGpaHHoro Ans aHanusa. Ha ot6op npo6 BnusiioT Takue akTopsbl, Kak yron v rinybuHa norpyxeHua
nNpobooT6opHUKa B pacnnae. Bpemsa norpyxeHnsa MoXxeT U3MEHATLCS B 3aBUCUMOCTU OT TEMINepaTypbl XXUAKOro
yyryHa. 31 chbakTopbl ycTaHaBNMBAIOT AN KOHKPETHOMO NpoLecca BbinsiaBky YyryHa 1 3aTteM ux Heobxognumo
CTPOro KOHTPONUMPOBATL A4NA NoAAEPKAHUA cTaHAapTa kayecTsa obpasLa 4na aHanusa.

5.3.2 MeToabl

Ansa ot6opa npobbl N3 pacnnaBa NorpyXxarT NoAxoAaLee YCTPOACTBO B pacnias nof YrioM kak MOXXHO
6nuvxe K BepTUKanbHon nnockocTu. MNpu ot6ope Npobbl 13 xenoba 4OMEHHOM Neun BbIBUpatoT NO3ULMI0 NOrpy-
XeHns npobooTbopHUKa Ha 4oCTaTouHY ry6BuHy xuakoro metanna. FnybuHa npubnuantensHo 200 Mm cooT-
BeTCTBYET G6OMbLUMHCTBY TUNOB NPo600T60pHUKOB. [ina oT6opa Npobbl M3 CTPYU XUAKOTO YyryHa BCTaBNAOT
nogxodsillee BcacbiBatoLlee YCTPOMCTBO B NOTOK MeTanna, BbiTeKalolero U3 KosLua, rnog yrnom okono 45°
OTHOCWUTENbHO BepTUKaNbHOM MIOCKOCTU 1 Kak MOXHO Bnvke K HOCUKY koBLUIa. M3BnekatoT npo6ooTbopHUK 13
pacnnasa nocne 3agaHHoro MHTepsana BpeMeHn, oTAENA0T ero YacTu Apyr oT Apyra v AaoT o6pasLy ocThiTb
Ha Bo3gyxe.

5.4 MoproTtoBka o6pas3Laans aHanusa

5.4.1 MNpeaBapuTenbHasa NOAroToBKa

C obpasua, B3ATOro U3 pacnnasa, CHUMatoT nobble NOBEPXHOCTHBLIE OKCUABI, KOTOPLIE MOTYT 3arps3HATbL
obpaseL Ana aHanMsa Bo BpeMs nocrieaytoLleid noaroToBKuy.

5.4.2 O6pasel ANA aHanU3a XMUMUYeCKUM METOAOM

Pa3zbusatoT obpasel, Ha MeKMe KYCKM 1 U3MENbYatoT KYCKW, UCNOMb3YA yaapHYo CTyny Ui BUbpaunoH-
HYIO MesbHULY, YTOObI MoNYy4YUTb AOCTATOUHYO Maccy obpasua 4N aHanunaa U3 Yactuy pasamepoM He bonee
150 MKM. MOXXHO NONYy4YMTb CTPYXKY CBepfieHneM obpasLa Ans aHanmsa ¢ HU3KOM CKopocTbto, kak B 8.3.1.

5.4.3 O6pasel onA aHanU3a TepMUYECKUM METOAOM

OTnomaHHbIf WThbipek 06pasua, oTNUTOro B BUAe A1cKa, pa3busatoT Ha Kyckv noaxoasileid Macchl, 4to-
6bl MCNONb30BaTh NX B kKavecTBe pabounx Nnpob Ans npoBeaeHWs aHannaa. BeinonHsawoT onpegenexHve xumm-
YecKoro cocTaBa NpeAcTaBMTeNbHOro yucna pabounx npob, 4Tobbl MNOMYYUTb YCpeaHEHHOe 3HayeHue.
AnbTepHaTUBHO M3MenbYaroT WTbIPEK UMK BLICTYMbI 30HA0BOW Npobbl B yAapHON cTyne, 4Tobbl NoAYyYnTsL 40C-
TaTo4Hyto Maccy obpasLa 4ns aHanuaa B BUAe YacTuL, paaMepom npuMepHo 1—2 mm. He gonyckaeTcs cnuw-
KOM CUNbHOE namenbYveHne matepuana. Mpu paboTe ¢ 06pasLoM B Buae cnsiba (nnactuHbl) pasbusatoT ero Ha
MerKNe KyCOYKM 1 N3MEeNbYaoT MX aHanorMiHbeiM crocobom.

5.4.4 O6pasel onA aHanMsa pusM4eckuM MeToAoM

B cnyyae o6pasLia B Buae ancka yaansaoT BbICTYMbI MW WTEIPbKA U 3aTeM LLANGYIOT ero noBepXHocTb A0
oT6eneHHOM CTPYKTYpbI YyryHa, KoTopas siBnsieTcsl NpeacTaBuTeNbHoW Ans gaHHoro obpasua. Konnuectso
mMaTepuana, CHUMaeMoro Takmm cnocobom, 4omkHO BbITb YCTaHOBNEHO AMNS KAXKA0W MapKu YyryHa ¢ onpeae-
NeHHbIM XUMWYEeCKMM COCTaBOM W Ans ycrnoBuMW oT6opa obpasuoB. TonwmHa CHAMaemoro criosi —
0,5—1 mm (A.6). Ecnn o6paseL, npeacTasrieH B Buae cnsba, To ero pasbusatoT Ha ABe YacTu, YToBbI NonyynTs
ob6paseL 4na aHanvaa nogxogsawero pasmepa. [oToBAT noBepXxHOCTb 06pasLia MeTOA0M 3a4MCTKA U WU oB-
kn. WnndosaHue ocyLLecTBAAIOT C NPUMEHEeHNeM OXnaxgatoLen XMaKocTn, YTobbl u3bexaTtb Ype3mepHoro
Harpesa ob6pasla, o4HaKko OKOoHYaTenbHas OTAenka AOo/KHAa MPOBOAWUTLCA MyTEM CYyXOM LINUOBKU.
AnbTepHaTUBHO oxnaxagatoT obpasel, nocne WinMgoBaHa NyTeM MOrpy>xeHns B Bo4Y, @ 3aTeM BbIMOSHAOT
yncToByto 06paboTKy MOBEPXHOCTU Cyxon Wwnndoskon. Ocoboe BHUMaHWe TpebyeTcs BO BpeMs MoaroTOBKA
noBepxHocTM 0bpasuoB. Mpu NpoBeaeHNN onepaunii LUNMGOBaHNUS U 3a4MCTKN 0BpaszeL, AOIKeH YAepKuBaTb-
€S NaTPOHOM crieLnansHOM KOHCTPYKLMK.
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6 PacnnaBneHHbIW MeTann AnAa YyryHornmMTeMHOro npoMsBoAcTea

6.1 O6LwWHue nonoxeHus

Ons ot6opa npo6 XKUOKOro YyryHa U3 JOMEHHBIX U 3MeKTPUYEecKMX Nneyeid, pasaaTodHbIX nedei ayn-
NeKc-NpoLIeccoB, a Takke U3 KOBLUEN 1 KOHBEPTOPOB TEXHOOrMYeckon 06paboTkn NpUMeHsIloT crieaytoLume
meToabl. XKngkuii vyryH, npeaHasHavyeHHblA Ans NpoU3BOACTBA YYrYHHBIX OTAUBOK, MOXET 6bITb HeogHopoa-
HbIM. HeoBxoaunmo yaenatb ocoboe BHUMaHue pa3paboTke MeToaoB 0Tbopa npob, 4Tobbl OHU COOTBETCTBOBA-
nu Tpe6oBaHMAM onpeaeneHHOro NPoU3BOACTBEHHOMO MNpolecca. Hanpumep B pasgaToyHbix nevyax uget
nMpoLiecc HannacToBaHWs XUAKOro YyryHa, nosTomy oTéop npob AormkeH obecneumsaTb NpecTaBUTENbHOCTb
pacnnasa B LUefioM. B cnyyae neproanyeckux TEXHONOMMYECKMX NpoLeccoB Aee unu Gonee npob cneayet
oT6UpaThb U3 NNaBUIbHBIX NeYell B MOMEHT, KOraa o4Ha Ui ABe TpeTbM YacTu pacnsasa yxe BbinyweHsl. Mo
3Tm npobam onpeaensoT yepeaHeHHbI XUMUYECKA cocTaB MeTanna. B HenpepblBHBIX npoueccax Npo6bl
BepyT Yepes NoCTOsAHHbIE NHTepBanbl BpemeHu. O6bluHO paspabaTbiBaloT MeToabl 0TGopa Npob, No3sonsAto-
LMe Kak MOXHO BbicTpee oxnaxkgaTtb XUAKUA MeTann obpasua, pasnMBaeMoro us foXk1, ANA nonyyeHus
CTPYKTYpbI MeTanna 6enorovyryHa, ceoboaHoi ot rpacgputa. CTpykTypa 6enoro vyryHa o6pasua, Nony4eHHoro
nyTem OTIIMBKU B U3MOXHMULE, oBbluHO TpebyeTca Ana aHanusa dpuandeckummn Metodamu. MoxHO Takke
UCronb3oBaTb HeoxnaxgeHHble o6pasLbl. B aToM cnyyae o6pasubl Ans aHanusa MoryT 6biTb cneuuansHo
OTNUTBI NPU OTOOPE KNUOKOrO MeTasNa TOXKON UM 0ToGpaHbl 0T 6pPYCKOB UM NNOCKNX 6/I0KOB, NpeaHa3HauYeH-
HbIX A4J151 NPOBeAeHUA MeXaHU4YeCKUX MCTbITaHWiA. Bpycki 1 6r1oku 4Nst UCNbITAHWIA OTANBAIOT OTAENbHO U3 TOTO
e MeTanna, KoTopblid UCNOMb3YT ANA NPOU3BOACTBA OT/IMBKMA UMK NUTbA Usgenuin. Mo cornacoBaHuUio ¢
3aKa34yMKOM NPU NPOU3BOACTBE KPYMHbIX OTIIMBOK UM GONbLIOTO KoNMMYecTBa OTNNBOK cnegyeT oToupaTh Asa
nnn 6onee o6pasLoB. CneunansHoro paccMoTpeHns TpebyeT oT6op NPob 1 nogrotoBka 06pas3LOB XKUAKOTO
YyryHa ans onpeaeneHns cogepkaHus kucrnopoga, asota v sogopoaa (6.5).

6.2 OTGop Npo6 noxkomn

6.2.1 OG6LKe nonoxeHus

MpoGbl oT6MpatoT nepeg AobasneHveM B pacnnae moauduumpyowmnx npucagok. AnbTepHaTUBHO —
BbDKMAAKT OOCTATOUHbI Nepuos BpeMeHU, YToBhl 3akoHYMIICA NpoLecc AeUCTBUA TONbKO YTO AoGaBNeHHbIX
Npucagok. 3aTem pacnnas criegyeT TwaTenbHo nepemMewwaTs neped ot6opom npobel. HecobniogeHne Tpebo-
BaHWsI BblAEPXKKN Neped oT6opoM Npobbl MOXKET yXyALWUTb NpeacTaBUTENbHOCTL 0TO0pa 06pasLoB. Oco6eHHo
TPYAHO OCYLLEeCTBNATL 0TGOP 06GpasLIoB KOBKOTO YyryHa U3-3a BO3MOXHOCTM 3arpsisHeHUs ero okanvHom B xoge
MPOU3BOACTBEHHOIO npolecca. B aTom cnyyae npeacraButenbHblid obpasel, MoXeT ObiTb NomyyeH nytem
hUNbTPaLMM YyryHa C UCTIONb30BAHUEM KePaMMUYEeCKOro AUCKA.

MpumeyaHnne 6 — Cneagyer yuuTbiBaTh, 4TO NP oT6OpPe NPob Ao AobaBneHns MoauMULMPYIOWNX NPUCAZOK
nonyYeHHbI obpasel, He MOXeT BbITb NpeACTaBUTENBHBIM MO XMMUYECKOMY COCTaBY JIUTOTO U3Jenust.

6.2.2 MeToabl

MpachuToBYI0 UNK CTanNbHYIO NTOXKY, NOKPLITYIO OrHEYNOpPHbLIM MarepuarioM ¢ BbICOKUM coaepkaHuem
KpeMHe3eMa, MOXXHO UCMOoMNb30BaTh B OHOM U3 CrieyoLLMX METOA0B:

a) CHAMaIOT LWMaK c MOBEepPXHOCTY pacniiasa, NorpyxaroT npeAsapuTesibHO HarpeTyHo NOXKY B pacnnas n
HaNOMHAIOT XXUOKAM YYTYHOM;

b) BBOAAT NpeABapuTEnbHO HArpeTylo MOXKY B CTPYIO MeTarna npu pasnuneke U HaNONHAT XXUAKUM
YYryHOM.

6.2.3 OxnaxgeHHbIW oOpasel,

XKuakuid 4yryH 6bICTPO BbINUBAIOT U3 MOXKKA B pasbeMHyo hopMy, caenaHHyo us rpacduta, reMaTuToBoro
YyryHa unu meau, 4Tobel nony4utb obpasel, B BuAe HeGOMNbLUOW NOCKON NNACcTUHBI TOMLWMHOM OT 4 40 8 MM.
MUsenekatoT obpasel, U3 bopMbl, Kak TONMbKO OH 3aTBepAeeT, YTobbl U3bexaTb neperpesa hopMbl U paznoma
camoro o6pasua. 3atem oTpe3saloT Npubbinb oTNMBKM. O6pasel, HasbiBaeMblit MOHETOI, MOXET GbITb KPYribiM,
NPAMOYroNbHLIM UMK KBaApaTHLIM AnameTpom oT 35 A0 40 MM unu 50 x 27 1 50 x 50 MM, cooTBeTCTBEHHO. Kak
npaeuno, AUckoBble 0BpasLibl OTAUBAIT BEPTUKANILHO, @ NPAMOYronbHbIE U KBaapaTHble — ropuU3oHTasNbHO.
dopma coCTOUT U3 ABYX YacTeln, KOTOPbIe NPU UCMONb30BaHUKN 3akumatoT BMecTe. [nockas nnuta obecneun-
BaeT oxNaxaeHue, a Apyrasi yactb B Buae 6rnoka obpasyet nonocte popMbl. Kpas nonoctn hopmbl MOryT 6biThb
cKoLeHbl Ans obneryeHus BbleMku o6pasua us opmbl. Kpyrnblil o6pasew ¢ 04HUM UKW HECKOMBbKAMM LUTLIPb-
KaMu MOXHO OTNUTb B chopMe KOMBUHMpoBaHHOro Tuna. LUTLIpbKK OTNambIBalOT OT AuUcka, YTobbl No Mepe
Heo6Xx0AMMOCTU UCNoNb30BaTh UX B KayecTBe pabounx npob gna npoBeaeHUs aHanMsa TepMUYECKUM Croco-
60M. BepTukanbHyto hopmy aToro Trna obLLenpuHATO HasbiBaTb KHWKKOW. Ee U3roToBNSAIOT U3 ceporo vyryHa ¢
HU3KUM cogdepxxaHuem docdopa U BLICOKUM cofepikaHuem yrnepoaa, rpacduta unm meau. 1o MoxeT bbiTb
mMeaHas chopma ¢ BoAsiHBIM oxnaxaeHuem (pucyHok 2). O6pasel, B BMae avcka guametpoM ot 35 1o 40 MM u
TONWMWHON OT 4 0 6 MM MMeeT TPU LWTbIpbKa AnaMeTpom 5 MM Kaxablin. TemnepaTtypa XUOKOro YyryHa B NoXKKe
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JAOoMKHa BbITh Kak MOXHO Bonee BbICOKOW B 3aBUCUMOCTM OT maTtepmana ¢popmbl. dopmMa aorvkHa 6biTb xonoa-
HoW, YTOBkI oBecneynBaTh aaeKkBaTHOE OXNaXkaeHne npu U3roToBneHUn obpasua ansa aHanusa, UMerLLero
CTPYKTYpPY 6enoro vyryHa. Mpu HeoBxcaAMMOCTU criedyeT oxnaxaarts popMy BO3yXOM nepe/l ee NpUMeHeH!-
€M Mo HasHadeHuto. B dopme He AomkHO BbITh Bniary. [1ns TeXHOMOrM4Yeckoro npoLiecca ¢ 4actoi BbIGopkoin
06pasLoB HeoBXoONMO MMETb HECKOMbKO X0NoAaHbIX chopM. TepMudeckoe HanpsikeHue oT neperpesa popmebl
MoXeT GbITb NpUUMHOM pasnoma obpaslia, No3TOMY Takoe HanpshkeHue HegonycTUMO.

Monocts opmbl & ot 35 f0 40

TonwwuHa ot 4 1o 6

143

40 \_\

\

AN

Mp 1 medaHu e —lnockas oxnaxaaowas nNaMTa uMeeT Takve e rabapuTHele pasmepb.

PucyHok 2 — BepTukanbHas hopma KoMGMHUMPOBaAHHOTO TUNA, NCNONb3yeMast s oTbopa nNpobbl XNAKOro HyryHa
B 4yrYHONUTENHOM NPOU3BOACTBE

6.2.4 HeoxnaxpeHHbIN oGpasel

YKnakuinuyryH 6biCTpo BeINMBAIOT U3 pa3fMBaTENbHOM NOXKN B ecyaHyto bopMy, 4ToG bl nony4nTs obpa-
3el, B Buae LunuHapa gvametTpom npnbnuantensHo 50 mm 1 BbicoToi oT 40 o 50 mm. O6paseu AnA aHanusa
MOXeT 6bITb 0TOOpaH U3 GpyckoB 1nu 6nokoB, NpegHa3HAYEHHBIX AN MEXaHWUYECKUX UCNbITaHUIA. OTU Bpyckn
1 GNOKN OTNMBAIOT U3 XKMUAKOTO YyryHa, B3ATOrO U3 KOBLUA Pa3NMBaTENbHOMN NOXKKOA UM HEBONLLIMM PYYHBIM
koBwoM. CTaHgapTHbI 6pyc nmeet gnameTp 30 MM, 4nuHy 150 MM 1 MOXeT 6bITb OTAUT BEPTUKANbHO UK
ropusoHTanbLHo B necyaHol popmMe. Heobxoammo obecneunTs nonHoe oxnaxaeHue obpasua nepeq usbaTuem
ero u3 3Tor opMbl.

6.2.5 O6cnyxuBaHue o6opyaoBaHUA

TNoxkn ana ot6opa Npob n MmeTannuyeckue GopMbl creayeT cogepXkaTb YUCTBIMU U cyxumun. Mocne ux
NPUMEHEHUS yaansioT WaK U HACTbIfb, OYULLLAIOT NOBEPXHOCTU (hOPMbl METaNMYeCcKon LWeTKON. luTeHble
copMbl cnegyeT NoBTOpHO 06paboTaTb Ha cTaHKe B Cnyvae U3Hoca BHYTPEHHUX NnoBepxHocTen. Toraa He
notpebyeTca gononHutensHasa 06paboTka obpasLa BO BpeMs MOAroTOBKM €ro MoBEPXHOCTU.

6.3 OT60p Npo6 cneunanbHbLIMU YCTPOUCTBAMU (30HAAMMU)

OT160p Npob cneumnansHBIMA YCTPOUCTBaMU — NPoGOOTOOPHMKAMM Ha YyTYHONMTENHOM NPOU3BOACTBE
orpaHuyeH. MNMpu HeobxoAUMMOCTN NPOGOOTOOPHUKMN A0MKHEI BbITb CKOHCTPYMPOBaHLI ANs oTbopa Npob u3 pac-
nnaea Tak, YTobbl NPo6hI Mo Ka4YeCTBY U CTPYKTYpe MeTanna cooTBeTCTBOBamM TpeboBaHusaM, Heo6xoAUMbIM
ANA npoBeAeHNs aHanmnsa onpeaeneHHbIM METOAOM.
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6.4 MNMoproTtoBka o6pas3uaanA aHanusa

6.4.1 MNpeaBapuTenbHasa NoAroToBkKa

Mecok, NPUAXALLWIA K NOBEPXHOCTM 06pasLa, OTAUTOro B NecyaHyto opmy, yaansioT ckpeBGKoM-LLeTKOM
UM NeckocTpynHoi obpaboTkoi. OKkeuabl ¢ MOBEPXHOCTU yaansoT wnndosaHuem. FotosaT obpasew, B cooT-
BETCTBWM C OOHON U3 NpoLeayp, U3NOXeHHbIX B 6.4.2, 6.4.3 nnun 6.4.4, B 3aBMCMMOCTU OT MeTOAA, BEIGPaHHOTo
Ans aHanusa.

6.4.2 O6pasey onsA aHanM3a XMMU4YeCKUM METOA0M

6.4.2.1 O6wwne nonoxeHus

MexaHuueckyto 06paboTKky obpasLa AN NosyYeHNA CTPYXKW NPOBOASAT CBEpieHMeM U 06TOUKON Ha
TokapHOM cTaHKke npu ckopocti 100—150 06/MWH, UICNOMbL3YSA MHCTPYMEHT € pe3LioM 13 kapbuga Bonbgpama,
Tak OTPerynMpoBaB CKOPOCTU BpaLLEHMS 1 nodadun, 4Tobbl UMeTb CTPYXKKY 0ANHAKOBOTO pasmepa 6e3 Menkmx
yactu,. CTpyxKa gomKkHa BbITb LLenbHOM U KOMNakTHOM Maccoi, pasHol npubnusmutensHo 10 mr (100 wr./r),
yTOb6bI MPEeAoTBPaTUTL BbiKpaluMBaHue 1 notepto rpacduta. CTpyxKy He NPOMbLIBAIOT pacTBOpPUTENEeM U He
06pabaTbiBaloT MarHUTHbLIM COCOHOM M3-3a ONMACHOCTU U3MEHEHUS] pacnpedeneHus MeTanna urpadcura (cer-
perauun). Cepno gnametpom 10 MM nprrogHo Ans nonyvyeHns CTPYXKKM NyTem ceeprieHus. [ns onpegenexHus
obLero cogepxxaHna yriepoaa roToBAT CTPYXKY pasMepom oT 1 go 2 mm. Ecnn mexaHudeckas obpaboTka
SIBNSAETCS NpaKkTUYeckn HeLienecoobpasHo, obpaseLl, pasfambiBatoT Ha KyCKW, KOTOPbIE 3aTEM pasmManbiBaloT
B yAapHOI CTyne Unun Ha BUbpaLMOoHHOW MenbHULe, YTOObI NoMNy4nTb 4OCTaTouHYO Maccy obpasLa Ansg aHanu-
3a ¢ yacTuuamm pasmepom He 6onee 150 MkM. OTOT MeTOA NCMONb3YIOT TOMBKO B TEX CryyasiX, Koraa MOXHO
nokasaTb, YTO U3MeNb4YeHue He BeeT K 3arpsisHeHunto obpasua.

6.4.2.2 MeTtoabl

[ns noaroToBKW 3akaneHHo! Npobbl NPUMEHSIOT CBEPIIEHNE, eCINN 3TO NPAKTUYECKU BO3MOXHO, 0TOpa-
CbiBasl B OTXOA CTPYXKKY, CHATYIO C NoBepxHocTU. Ecnu roToBAT He3akaneHHbI obpaseL, NpeAcTaBneHHbIA B
BUAe uunuHapudeckoro 61oka, To CBepnsAT nonepeyHoe oTBEPCTUE B TOUKE, pacrnonoXeHHON Ha OQHON TpeTb-
el yacTn AnuHel aToro 6rioka. 3ateM cBepnsaT Apyroe oTBepCTUE C MPOTMBOMOSIOXHON CTOPOHBI. CTPYXKY,
MoNy4YeHHy 0T CBEPREHUst O4HON TpeTbel YacTn pagnanbHON riybuHbl ¢ ABYX HanpaBneHWA, He UCMoNb3YIoT.
MpoponxkatoT cBepnuTh Yepes LeHTp 6rioka, 4Tobbl nonyunts 0bpaseu, ans aHanusa. EcnunpeacrasneH obpa-
3eL, B BMAae 6pycka, TO UCMOSb3YIOT OAMH U3 CrieAyoLWnX MeTOA0B:

a) wnudyloT ABE NNOCKOCT NPOTUBONOMOXHBIX CTOPOH Bpycka; CBePAT C 0O4HOW CTOPOHbI K APYroi B
no3nuum Ha ogHy TPETbHo YacTb ANNHEI Bpycka;

b) o6TaunBaoT GpycoK Ha TOKAPHOM CTaHKe ¢ MakcumanbHol riny6uHon cpesa 0,25 mMm. CmasodHo-
oxnaxkaaroLWyro KUaKoCTb He NPUMEHSIOT. BbINONHAT paguanbHbIil cpe3 oT Kpas K LEeHTPY WUin NUuUeByio
06TOUKY B NNIOCKOCTM NONEPEeYHOro cedeHust bpycka, He orpaHuuMBasn TokapHyo 06paboTKy TONbKO NoBepX-
HOCTbto Gpycka. CTPYXKY, NOMYYEeHHY0 ¢ TOBEPXHOCTU Bpycka, He ucnonb3aytoT. Ecnun npeactasneH obpasel,
He NpUrogHeI K MexaHn4eckon obpaboTke, TO OTNAMBIBAIOT OT HEFO KYCOYKU UMK BbIPE3aloT CNON TONWUHON
3 MM 1K AUCK U3 NIIOCKOCT M MONEPEYHOTO ceveHns BONM3N HKHen YacTu ncneltatensHoro 6pycka. Pasmarnbi-
BatoT 3TW YacTW B yAapHON CTyne Uiun Ha BUGPaLMOHHON MenbHUUE, YTOObI NONYYUTb AOCTaTOYHYHO Maccy
obpasua 4na aHanusa c Yactuuamm pasmepom He 6onee 150 Mkm.

6.4.3 O6pasel, MOHONUTHOM (hOpPMbI ANA aHANU3a TePMUYECKUM METOAOM

Koraa npeacTtaeneH oxnaxaeHHblin 06paseL, 0TNaMbIBaloT OT HEFO WThIPEK 1 pa3busatoT unu paspesaroT
ero Ha 4actu, 4ToObl WCMONb30BaTb WX B KadecTBe pabounx npob AnA nposeaeHUa aHanuaa.
AnbTepHaTUBHO — U3MENbYAlOT WITHIPEK B yAapHOW cTyne, 4Tobbl NoarotoBntb o6paseL, 4na aHanusa B Buge
yacTuL, pa3aMmepom nNpubnmantensHo oT 1 Ao 2 MM. He gonyckaeTca o4eHb Menkoe nsmeribiyeHne matepuana. B
criyyae, Koraa npeacTaBrieH HeoxXNaXaeHHbI obpasel, oTpesatoT NUAoN AUCK NN CMON 3 MM B NIIOCKOCTH
nonepeyYHoro ceveHns LunmHapuieckoro 6oka unu 6pycka u HapesatT KyCOYKU NoAXOAsILLEN MAcChl, YTOBbI
NCMONb30BaTb NX B KAYECTBE HABECOK AN NpoBeAeHUs aHanusa. AHanusnpyoT npedcraBuTenbHOe YUCIo
HaBecoK AS1s NoyYeHns cpegHero saHaveHus. Macca kycouka, BbiGpaHHOro B Ka4ecTBe HaBeCK!, He AOMKHa
OblTb MeHee 0,3 T.

6.4.4 O6paseu anAa aHanusa pusMvyeckumMm MeToa0M

Korpa npeacraBneH oxnaxaeHHbIn obpasel, 0TNaMbIBalOT OT HEro WThIPbKW, 3aTEM UCTIONb3YIOT LWNnU-
¢hboBanbHbIA CTAHOK CO CTALMOHaPHON WndoBarbHON roNoBKORN, YTOOLI OTKPLITL CTPYKTYPY 6enoro uyryHa,
XapakTepHyto ans agaHHoro obpasua. Konnyectso maTtepuana, yaaneHHoro Takum cnocobom, 4omkHo bbiTb
yCTaHOBMEHO ANg YyryHa onpeaeneHHoro XMMmM4eckoro coctaBsa 1 ycrosuit otéopa obpasuos. TonwmHa cHu-
mMaemoro crosi obblMHO cocTaensieT He MeHee 1 MM. Bo Bpems WNNOBAHUA peKOMEHAYeTCA BO3AYLUHOE
oxnaxgeHune. MoxHo NpoBoAnTb MoKpoe WnndoBaHue, YTobbl M3bexaTb YpeamepHoro neperpesa obpasua,
HO oKoH4YaTenbHas 0bpaboTka AoMKHa BbITb CyXOi 1 NPOBOAUTLCA TPEHNEM UMK WNUdOoBKON. UpeamepHoe
WnndpoBaHne MOXET NPUBECTHU K OLLIMOKaM Npu aHanuae, ecriv 3To KacaeTcsi OXNaXAeHHOoro yyacTka obpasua.
OxnaxaeHHble 06pasLibl AOMKHbI NeproanYeckn uccneaoBaThes B NOBCEAHEBHOMN NpakTuke, YTobbI nogTBep-
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AWUTb MPUroAHOCTE CTPYKTYPLI MeTanna noaroToBfieHHoro obpasua Ans AaHHoro metoga aHanusa. Korga
npeAcTaBreH HeoxNaxaeHHbI o6paseL, UCNOoMbayT WMGOBKY UMW UCTUPaHUE TPEHUEM AN yAaneHus ¢
noBepxHOCTU obpasLia crnos TONWMHON NpMbnnanTensHo 1 MMm. Bo Bpemst WnndosaHusa pekoMeHayeTcs Bo3-
AywHoe oxnaxaeHue. OxnaxaaroLme XnaKocTu He crneayeT NpuMeHsTb. [ns YyryHa, KoTopbli nogsepkeH
cerperauun, Hanpumep MallMHOCTPOUTENBHBIA YyTyH C BICOKMM coaepxaHuem docopa Unm nnacTudHbIA
YYTYH C BbICOKUM CoepXXaHUeM KpeMHUS, UM KOBKUA YYTyH, TOTOBAT NOBEPXHOCTU 06enx CTOpoH obpasuia Ans
aHanusa, 4To6bl NoNy4nTb cpeaHee 3HaveHne. Heobxogumo nsberatb neperpesa obpasLa BO BpeMs Noaro-
TOBKM €ro NoBepxHocTU. B NpoTUBHOM cryyae 3To npuBegeT K 06pa3zoBaHmio NOBEPXHOCTHbIX BOMOCHBIX Tpe-
LLMH, KOTOPblE ByayT BMNUSATL HA NPaBUIbHOCTb Pe3yNbTaToB aHanmsa. TpebyeTcs OCTOPOXHOCTL B Criyvae
MoAroTOBKW NOBEpPXHOCTM obpasla B BUAE TOHKON MOHeTbl. [oimkeH BbiTb CKOHCTPYMPOBaH cneLuManbHbINi
naTpoH, YToGbl HAAEXHO YaepKMBaTb 3TOT obpaseL, Bo Bpems ornepaLmin WwnndosaHus.

Mpunmevanune 7 — nudosanbHbi CTAHOK C OUKCMPOBAHHON LLNMGOBaNbHON rONOBKON SIBINSIETCS NPEAnoy-
TUTENbHBIM NEPEA MasiTHUKOBbLIM LUNUAOBanbHbIM CTAHKOM 417 NOATOTOBKM NOBEPXHOCTU. MasiTHMKOBLIV WnndoBanb-
HbIM CTaHOK He oGecneunBaeT nonyYeHme NoCKoM NoOBepXHOCTH obpasua Ans aHanmaa.

6.5 OT6op M nogrotoBka oGpa3uoB ANA onpepeneHUs codepXaHua KUcrnopopa, asoTa M
BoAopoAa

6.5.1 O6wme nonoxeHus

OnpepaeneHne cogepXkaHus KUCNOPOAa, 230Ta U BOAOPpoAa B NpoLiecce Npon3BoAcTBa OTIMBOK TpebyeT-
Csl TONbKO B orpaHny4eHHol ctenexun. C ncnonb3oBaHnemM MeTo4oB oT6opa 1 NoAroToBK1 06pasLos crneayeTt 4o
MUHUMYMa CHU3UTb MOTEPU BOAOPOAA U He AoNYCcKaTb 3arpssHeHns obpasLa KMcnoponom, asoToM U Bo4o-
poaom (7.5u17.6).

6.5.2 MeTogbl

BricTpoe oxnaxaeHve obpasLua aBnseTcs BaXHbIM hakTopoM Ans onpedeneHns cogepxxaHus Bogopo-
Aa. BeiHnmatoT obpaseL, n3 hopMbl cpasy nocre saTBepaeBaHus 1 oxnaxgatoT 6e3 npoMeanenus. Jnsa oxnax-
[AeHUs NoaXOANT CMECh aLleTOHa 1 TBepAON YrieKUenoThl B Buae nynbnbl. XpaHAaT o6pasel B oxnagutene. Ans
3TOrO ero MorpyXxatoT B CKUKEHHBIN a30T UW Nyfbny N3 cMecu aLueToHa 1 TBepAon yrnekucnoTsl. [ins onpeae-
neHusA coaepkaHua Kucnopoda uasoTta B kadyecTse Npobbl 06bIYHO NOAXOAAT WTLIPbKW, OTSIOMaHHbIe 0T 06pas-
ua, otnuToro B dopmy. 4ns aToro o6pasLibi MoryT 6bITb 0TOBPaHbI JTIOXKKOW U3 pacnnasa. 3aTemM XUaKW YyryH
3aMBatoT COrnacHo 6.2 B KHYKHYI0 hopMy KOMBUHUPOBAHHOIO TUNA, YTO6LI NONYYUTE 06pasLbl CO LWTIPLKAMU
AnameTpom oT 6 Ao 8 MM. C 3TON Lenblo USMEHAIOT KOHCTPYKLMIO POPMbI, MOKa3aHHOW Ha PUCYHKe 2, NyTeMm
YAMMHEHUA TPeX NONoCTeN ANA U3roTOBNEHUA WTLIPLKOB HeobxoanuMoro AnameTpa.

6.5.3 NoaroToBka pa6oyven NpoGbI

YAansaioT co WTLIPbKOB BCe cnefbl NOBEPXHOCTHOMO OKUCNIEHUA, UCNONb3YS TOKapHBLIA CTaHOK C Pe3Lom
13 cnnaea kapbuaa sonbdpama. MpuMeHAT oTAeNbHBIN pesel, YToBbl NONY4UTL YUCTYI0 pabodyto Npoby
noaxoAsiLien Macchl Ans nposeaeHUa aHanuaa. U3beratot neperpesa WTbIpbka BO BpeMsi NOAroTOBKU paboumx
npob ans onpeaeneHust cogepxanua sogopoaa. OxnaxaaoT paboyyto Npoby Yepes KOPOTKME UHTepBarnbl
BpeMeHU, UCNonb3ys pasapobneHHyto TBepayto yriekucnoTy. ObecneunsaloT HenNpepbIBHOCTL MeXAY NoAro-
TOBKOI1 paboyelt npobbl U NpoBeAeHNEM KOHKPETHOro aHanusa.

7 Xuagkas cTanb ANA NPOM3BOACTBA CTanbHbLIX U3aenun

7.1 O6wue nonoxeHun

Cneaywolwme meToabl NPUMEHUMbI 4nA oT6opa 06pasLioB XUAKOW CTanu U3 nedei, KOBLUeR U Apyrinx
pe3epByapoB, a Takke U3 Pa3NUBOUHbIX YCTPONCTB U U3NOXHNL, BO BPEMS NaBKU, BTOPUYHON 06paboTkm 1 pas-
nuBku cTanu. CneunanbHble YCIoBKs co3galoTcs npnotéope nnogroToBke 06pasLoB XUOKON cTany ansionpe-
AeneHns cogepxaHus kucrnopoaa (7.5) n sogopoaa (7.6).

7.2 OT60p Npo6 noxkon

7.2.1 MeTogbl

[nsiot6opa npob u3 pacnnasa onycKatoT NOXKY Yepes LUNaK B pacnsas U HanosHST ee XKNAKOW cTarbHo.
CHauana noxky norpyatwT B CMON Liaka 1 NOKPbIBaOT 3TUM LUMIAKOM, YTOObl YMEHbLUNTL OXNaXaeHne 1
npegoTBpaTUTL NpununaHve metanna obpasua K Noxke. M3BnekaroT NoXKy, yaansitoT Wnak ¢ noBepXHOCTU
cTanu, Haxodsuencs B noxke. MNpu ot6ope npobbl U3 NoToka NOACTABMAT MOXKY Nog CTPYH U3 KoBLIa v
HanomMHSAIOT ee XWUAKON cTanbto. 3aTeM OTBOAAT MTOXKY OT cTpyu. Heobxodrma cooTBeTCTBYOLWASA OCTOPOX-
HOCTb NPY BBOAE NOXKN NOA CTPYHO, TaK KakK Ha NMOXKY AeACTBYET CUMa TSXKECTU KNAKOro MeTanna, BolTekaroLle-
ro 13 BbINyckHOro otBepcTusi. MoxeT noTpeboBaThbca yMeHbiLeHNe CKOPOCTU NOToKa MeTanna Bo Bpemsi
oT60pa npobkl. [pu HeobxoanmMocTn o6aBNAIOT onpeAeneHHoe KONIMYECTBO PACKUCTIUTENS B XXUAKYIO CTarb,
Haxogasiwytocs B noxke. Korga xuakas ctanb ycnokoutcs (MpubnusutensHo yepes 10 ¢), ee paznusatoT 6e3
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nepepbiBa B MOHOMUTHYIO CTanbHyo hopmMy, koTopas obecneunBaeT U3roToBrneHUe KITMHOBUAHOTO LUNNHAPU-
yeckoro o6pasua. Obpasew, Ao/MKEH UMETL CNieayoLMe pa3Mepbl: AnaMeTp — npubnusutenoHo 25—40 Mm B
BepxHen4vacTnn 20—35 MM B 0OCHOBaHWM, a Takke BbicoTy — 0T 40 80 75 MM. M3BnekatoT obpaseL, 3 hopmbl n
oxnaxpgatoT cnocobom, NpegoTepaLaomM obpasoBaHue TpelmH. OxnaxagaoT obpasel, 4OCTaTOMHO Mef-
neHHo ans obecneyeHnst Nnerkon MexaHndeckon 06paboTku pesaHueM. Npu oT6ope 06pasLOB HepXxasetoLwen
cTanMMOXHO NCMosb30BaTh B KayecTse hopMbl OrHEYNOPHOE KOMbLIO, MOSIOXKEHHOE Ha JTUTYIO HYTYHHYHO NANTY.
TonuwmHa cTeHKN 3Toro KonbLa MoxeT 6biTb oT 10 Ao 12 mm. O6pasel u3BnekaeTcs U3 oopMbl NyTEM pasnoma
OrHeymnopHoro kosbLa.

MpumMmedaHune 8— AnOMWHMEBYIO NPOBOJSIOKY YACTO NMPUMEHSIIOT B KAUECTBE packucnmTens, korga npoby oT-
BrpaloT NOXKON, NPW YCNOBUK, YTO anioMUHUIA HE MELLAET METOAY aHanmaa u He TpebyeTcsi ycTaHaBnNMeaTb coaepxaHve
aniomvHusa B pacnnase. KonumuectBo go6aeneHHoro aniommHusi obblivHo coctaensietr ot 0,1 go 0,2 monbHOro npo-
ueHTa (M/m). [pyrvie packucrnmtenu, Hanpumep TMTaH U LMPKOHWIA, MOTYT BbITb MPUMEHEHBI C aHANOTUYHBIMUY OrpPaHnye-
HUAMMK.

7.2.2 NopgpepxaHue o6opyaoBaHUA

BaxHO coxpaHATb pasnuBaTerbHbIe NIOXKWA U MeTannnydeckue hopmbl YNCTBIMK U cyxumu. [Nocne nx npu-
MEHEHMWS yaanstoT LWaK 1 HACTbIfMb, OYULLAIOT NOBEPXHOCTU hOpMbI MeTanMueckoi weTkoi. NuteiHele dop-
Mbl MOBTOPHO 06pabaTkiBaloT HA CTaHKe B CliyYae U3HOca UX BHYTPEHHUX NoBepxHocTen. B aTom cnydae He
TpebyeTcs AononHUTenbHas MexaHudeckaa obpaboTka obpasua pesaHMeM BO Bpemsl MOArOTOBKA ero
NOBEPXHOCTH.

7.3 OT60p Npo6 cneunanbHLIMK YCTPONCTBaMU

7.3.1 OGLiKne nonoxeHus

XapaKTepucTuka OCHOBHBIX CBOMCTB pasfMYHbIX TUNOB CePUINHO BbiNyckaeMbiX YCTPOUCTB oT6opa npo6
XKNOKOW CTanu aaHa B npunoxeHun A. Ha oT6op npo6bl BNUAIOT Takue akTopsl, Kak yron v rinybuHa norpyxe-
HMsA NpoBooTBOopHMKA B pacnnae 1 BpeMs ero HaxoxaeHus B pacnnase. BaxHo ycTaHoBUTL 3Tu chakTopel Ans
onpeaeneHHbIX KOMMO3ULMIA U TeMMNepaTypbl pacCMaTpPUBaEeMO CTanu U 3aTeM CTPOro YNpasnsiTb UMU, YTOObI
nogaepxuBaTb cTaHaapT KayecTsa, Heobxoaumel ans aHanunsa. CnegyeT NPUMEHSTbL Mepbl NPeAoCTOPOX-
HocTuM, obecneynsatoLme nNposeageHne onepauun otbopa npobel 6es sarpsasHeHus obpasLa XXuakon cranm,
ocobeHHo npu oT6ope Npob Ans onpeaeneHuns 3NeMeHTOB, codepKallnxcs B ManbIx konuyectsax. Matepua-
Nbl, UICMOSb3yeMble B YCTPOUCTBE oT6opa nNpob, KOHCTPYKLMIO FONIOBKA U CUCTEMBI BXOAA, a Taloke MeTo/, pac-
KACMNeHWUs cneayeT BbiGUpaTb C yYeTOM CBEAEHUS K MUHUMYMY pucka 3arpssHeHua obpasua (0T Apyrux
NCTOYHWNKOB, KPOME CaMOro packUCInTens).

7.3.2 MeTtoapbl

MpwnoT6ope Npo6bl U3 FNyBOKUX EMKOCTEN, HaNPUMEP 13 NNaBUMbHbLIX NeYeil v KoBLUel, BbICTPo norpyxa-
0T NOAXOAALLMA NPOGOOTEOPHNUK Yepes Cloi LWnaka B pacnias kak MOXHO Grnivke K LeHTpyY pacnnasa v noj
yrrnom, 6numskum k 90°. Mpu oT6ope Npobbl U3 HernyboKknx eMKOCTeN, Harnpumep 13 pasfMBOYHbIX YCTPOUCTB
CBEPXY U3MOXKHUL, BCTABMNAT BXOAHYH TPYGKy noaxoasiero BcackiBatollero npo6ooT6opHuka B pacnnas
Yyepes Criolt Wraka 1Unu1 nokpbiBatoLwen nyapbl. Co3gatoT napuunanbHblid BakyyM B Npo6ooTBopHMKe Ha nepuos
BpPEMeHN NpuBnnanTensHO 2 ¢, YToBbl 3anonHUTL DOPMOUKY BHYTPM ycTponcTBa. HekoTopble pasnnesoyHble
YCTPOWCTBa MOTYT coflep)KaTh pacnnas 4oCTaTOuHOM ryBuHbI, 4To No3BonseT oT6upath Npobbl ¢ UCNonb3osa-
HUeM norpyxaemoro npobooT6opHMKa. Ecnv npoby oTbmpaloT 13 noToka, To BBOAAT NoaxoasiLee yCTpoMNCTBO
B CTPYt0 MeTanna, BblTekaroLero U3 KoBLua, nog yriom 45° 1 B MecTe, KOTOpoe pacrnoroxeHo 6nnxe Bcero K
cTanepasnnBoYHOW roproeuHe. Heo6xoanmo cobnoaath OCTOPOXKHOCTL NPU BBeAeHUU NpobooThopHMKa B
cTpyto meTanna. B uensxobecneyeHns 6e30nacHOCTN MOXHO YMEHbLUMTL CKOPOCTL NOTOKa MeTarnna U3 KosLia
Ha Bpemsl oTGopa npobbl. OTBOAAT NPOBOOTBOPHMK OT NOTOKa pacnnasa Yepes 3apaHee YCTaHOBMNEHHbIV
NHTepBan BpeMeHn 1 oTAenaT pa3bopHyo YacTb. [daoT npobe MeTanna ocTbiTb Ha BO3AYXe A0 NosiBreHns
TYCKIOrO KpacHoro LBeTa, 3aTeM ObICTPO OXNaxgarT B BoAe TakMM crnocobom, KOTOpbIA He Bbi3blBaeT
nosiBneHue TpelnH. B HekoTopbIx cnydasx npo6ooT6opHMKM TpaHCnopTUpyoT B NabopaTtopuio B ropsiyem
COCTOSIHWM.

7.4 MNMoprotoBka o6pas3uaAna aHanusa

7.4.1 MNpepBapuTenLHas noAroToBKa

CHumatoT ntobble NOBEPXHOCTHBIE OKCUAbI ¢ 06pasLa, B3ATOro 13 pacnnasa, ecrv 370 MOXeT 3arpsisHsaTbL
obpaseL A4Na aHanMsa npu nocrneayoLen noaroToBke.

7.4.2 O6paseL onA aHanu3a XMMMYeCKUM METOA0M

B cnyuvae, korga ucnonb3ayoT obpaseL, NonyYeHHbIR ¢ UCNOSb30BaHUEM J0XKW, CBEPIIAT NONYyYEeHHbIA
LUNMHAP MeTanna B TOUKe, pacnonioKeHHOW Ha paccTosHUM OQHOW TpeTben YacTu OT ero HUXHero cpesa,
Yyepes cepeavHy 3TOro LMNMHApPa, oT6packiBas B 0TX04 CTPYXKKY, MOSYYEHHYHO C MOBEPXHOCTHOTO Cros 0bpas-
ua. AnbTepHaTNBHO — OTPES3atoT Ha CTaHKe OAHY TPETbH YacTb HIDKHEN YacTu LUnuHapudeckoro obpasua u
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chpesepytoT No Bcelt OTKPLITOM NOBEPXHOCTU ocTaBLuelics YacTu. MoxeT noTpeboBaTbesl TepMuyeckasn obpa-
60TKka 3akaneHHoro obpasLa Ans CMArYeHnsa MexaHudeckoro pesanus. MNpu ncnonbsosaHum obpasua, nony-
YEHHOro 13 pacnnasa, B3sTOro npobooT6OPHMKOM, rOTOBAT CTPYXKY U3 AUCKOBOW cekuun obpasua nytem
cBepneHns nnn pesepoaHus cornacHo 10.4.2.

7.4.3 OGpaseu anAa aHanusa Te pPMMUYECKUMU MeToAaMU

B cnyyae ncnonbsosaHns obpasLia co WTbIPbKamMu, KOTOPLIA BbiN 0TNUT U3 pacnnasa, B3ATOro NpobooT-
GOpPHMKOM, OTIaMbIBaKOT OAMH U3 LITLIPLKOB, YTOGLI NOAroTOBUTL pabouyto Npoby Ans aHanusa TepMUYecknm
meToaoMm. B cnyyae ncnonbaosaHus obpasia ABOAHOM TOMLLMHBI, U3rOTOBNEHHOIO U3 pacniaBa, 0To6paHHOro
nNpo60oTO6OPHMKOM, BEIBMBAIOT KyCcOK NnepcopupoBaHneM TOHKOM cekumm ancka, 4Tobbl NoAroToBUThL pabovyto
npoby Ans aHanusa Tepmudeckum metogoM. MoxeT noTpeboBaTbea TepMudeckas 06paboTka Takoro obpasua
B TOW cTeneHu, 4Tobbl 06nerynTb onepauuio nepdopupoBaHus, ecnv TBepAoCTb MeTanna obpasua npesbiwa-
eT 25 egununy no wkane C Poksenna. Ecnnus metanna, otobpaHHoro npo6o0oT6opHUKOM, N3roToBneH obpasel,
B hopMe Ancka co WThIPbKaMu, TO OTPEe3atoT OT WTbipbka pabouyto Npoby noaxoasiuei Macchl Ans npoeeae-
HUS aHanu3a. Ecnu nmeeTcs uunuHgpuyeckuii obpaseL, To roTOBAT CTPYXKY CBeprieHuemM unm ppesepoBaHu-
em uunuHgpa. Ocobasi ocTopoXHOCTb TpebyeTcs npu paboTte ¢ obpasuamu, npegHasHayeHHbLIMU ANA
onpeeneHns cogepxaHna yrnepoaa B HA3KOYrMepoaMCTLIX cTansx, YTobbl NnpeaoTBpaTuTL 3arpsisHeHue Ha
3Tane noaroToBku pabouer npobbl. Ucnonb3ayoT NMHLETHI Npu Bcex onepauusx obpalleHus ¢ obpasuamu.

7.4.4 O6pasey pnA aHanusa pU3NYECKUMU MEeTOAaMU

B cnyyae uunuHapuyeckoro obpasua oTpesaloT OCHOBaHWE LMIUMHAPA, UCNOMb3ys abpasuBHbBIN pexy-
LLMIA KPYT WUNN OTPE3HOW MHCTPYMEHT, 4Tobbl cocTaBuTb obpasel, Ans aHanu3a, Kak npaBuio, TOSLLMHON
20—30 mmM. MoBepxHOCTL cpesa abpasMBHBLIM KPYroM A0MKHa OblTh BEIPOBHEHA, Cpes PeXyLLMM UHCTPYMEH-
TOM MO3KeT ObITb BbIPOBHEH Nepef aHanu3oM. Ecnu ucnonbayiot obpasel U3 pacnnasa, oTobpaHHoro npobo-
OTBOPHUKOM, TO OTAENAT NPUUBLI UMK LUTHIPLKKU, NPU HEOBXOAMMOCTHU, 3aTeM GpesepyroT UMK UCTUPaIOT
MOBEPXHOCTb AWCKa, MOoKa He MosyyaT noBepXHOCTb 06pasua HyXHoro kadecTsa. Konvuectso matepuana, noa-
nexawero yaaneHunto Takum crnocobom, OMKHO ObITb YCTAHOBIIEHO AN YEPHOTo MeTansna onpeaeneHHoro
XUMWUYECKOro COCTaBa U 3aBUCUT OT YCroBuil oTbopa npobbl. TonwmHa cHumaemoro cnost — 1—2 mm (A.6,
npunoxerue A). B crniyvyae obpasua ABOWHOM TOMNLWMHBI U3 pacnnasa, oTobpaHHoro NpobooT6OpPHUKOM, roTo-
BAT TOSICTYHO CEeKUMI0 aucka. MNpu ucnonb3oBaHWm 0b6pasLoB cTanen, cogepallumx cBuHeL, obopyaosaHve ans
MoAroTOBKA MOBEPXHOCTU AOMMKHO ObiTb OTrOpPOXeHO, a MecTo paboTbl OCHALEHO MbifeynoBUTENeM
(BBITSKHOM BEHTUNALMEN).

MpepynpexaeHne — Menkas cTpyxka, NogHUMalOLWAACA BO Bpems NoAroTOBKM NOBEPXHOCTW cTanu,
copepxallei CBUHeLl, 1 MbiMb U3 CUCTEMBI (hUMbTPOB NbifeyNoBUTENA AOMKHbI BbITb COBpaHbl U NOMELLEHbI B
6esonacHoe MecTo B COOTBETCTBUM C NpasunaMu 6e30nacHOCTM, NpeaycMOTPEHHBIMU ANA 0TXO0A0B, CoaepXa-
LLMX CBUHELL.

7.5 OT6Gop u nogroToBka o6pasLoB ANA onpefeneHus cogepxaHua kKucnopoaa

7.5.1 MeToabl oT6opa npo6

MeToabl oT60opa npob kuakon cTanu ans onpegeneHna cogepxaHnusa KUCNopoaa 0CHOBaHbl Ha UCNOMb30-
BaHWUM CePUIAHO BbINYCKaeMbIX YCTPOUCTB 0T6opa Npob — npo6ooT6opHNKOB. MaBHble CBOMCTBA PasnNYHbIX
TUMNOB CEPUNHO BhIMyCKaeMbIX YCTPONUCTB 0TOOpa Npob nsnoxeHsbl B NpunoxeHum A. MeTtoabl UCNonb3osaHuA
3TUX YCTPOUCTB AOMKHbI 06ecneunBaThb BbINOMHeHWe onepauuin oTéopa Nnpo6, KoTopble He BAUAIOT Ha paBHO-
BeCcHoe cofepkaHue yrnepoaa u kucnopoga B pacnnase. BaxHo He gonyckaTb 3arpasHeHua obpasua n yaa-
NSATb BCE NOBEPXHOCTHBIE OKCUbI HAa KaXaoM aTane NnoaroToBkn o6pasua. HeGonbwmne npunuebl Ha o6pasuax,
N3roTOBMeHHbIX U3 pacnnasa, oTobpaHHOro NPe6oOTEOPHUKOM, HAaNPUMEP WTLIPEK AUaMETPOM MeHee 5 MM
WK BbICTYN, 06bIYHO He roaaTcs ANs NoAroToBkM paboyen npobbl, cBOBOAHOM OT NOBEPXHOCTHOTO OKMCNEHUS.
OpHako NpurogHbIM MOXET BbITb KYCOK MeTanna, BoIoUTHIN WTaMmnom us obpasua ABONHON TONWMUHEI. B Heko-
TOpbIX cry4yasx npegnodtTutTenbHee uMmeTb ob6pasel, Gonblueit Macchl, W3rOTOBMEHHBLIN U3 pacnnasa,
0ToOpaHHbIN NPo600TEOPHMKOM, KOTOPLIN HAMNOMNHAETCA No4 AeUCTBUEM CUIbI TAXECT.

7.5.2 NoarotoBka paboyeint NPobbI

YaansaoT npoayKTbl OKUCNEHNS ¢ MOBEPXHOCTU 0bpasLa, Nony4eHHoro Npo6ooT6opHUKoM, nyTem abpa-
31BHOI 06paboTKM TakMM cnocoboMm, KOTOPLIN He Bbi3biBaeT neperpesa obpasua. OTpesaroT Kycok OT gucka
ob6pasua 1M Bbipe3atoT U3 Hero pabodyto Npoby B hopMe kybuka Maccon, nogxoasawen Ana NposeaeHUS aHanu-
3a. MomewatoT pabouyto Npoby B cTanbHOM 3aXKMM UNu kakoe-nnubo apyroe yaepxusatoLiee yCTpoucTBo Ans
abpasunBHoOil 06paboTKN KaXka0 N MOBEPXHOCTM C UCMONb30BaHWeM 6apxaTHOro HanunbHUKa. Icnonb3ayroT nuH-
LeTbl NpK Bcex onepauusax ¢ paboyei npoboi. MorpyxkatoT pabouyto Npoby B aUETOH UK 3TUMNOBLIA CNUPT,
3aTeM BbICYLUMBAIOT Ha BO3AYXEe UMW B YCITOBUSX HA3KOrO BakyyMa. MposoaaT aHanua 6e3 npoMeaneHusa mexay
noAroToBKo paboyein Npobbl M aHaNM3oM.
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7.6 OT60p U noaroToBka o6pa3LoB ANA onpeaeneHus cogepXaHua Bogopoaa

7.6.1 O6wme nonoxeHus

MeToabl oT6opa 06pasLoB XKuAKoW cTanu Ans onpeferneHus cogepXaHusa Bogopoda OCHOBaHbI Ha
UCMONL30BAHUUA CEPUAHO BbINYCcKaeMblX NPo6ooTOOPHUKOB. OCHOBHEIE XapaKTepUCTUKN pPasfiMiHbIX TUMOB
CepUIAHO BhIMyCKaeMbIX YCTPOACTB 0T6opa Npob npuBeaeHsb! B npunioxkeHnn B. Metoawbl ot6opa npob paspaba-
THIBAKOT C YYETOM CBEAEHMS K MUHUMYMY U KOHTpons 6eicTpoit anddysum Bogopoaa us obpasua. Mpouecc
Anddysnn NpoucxoauT Bo BpeMst oT6opa pacnnaea npo6ooT60pHUKOM, XpaHEHUS U3rOTOBREHHOTo 06pasLia n
noaroToBku paboyeit Npobbl Ana aHanusa. MNoTepu Ha anddy3snio MoryT 6bITh GonbLUMMK NPU TemnepaTypax
oKpyXatoLlei cpebl, 0cobeHHo Ans 06pasuos HeGonbluoro anameTpa. Ha obpasue us pacnnasa, oTobpaHHo-
ro Npo6ooTEOPHUKOM, He AOIDKHO BbITh TPELUUH, NOp Ha NMOBEPXHOCTUA U Biarn, B YaCTHOCTU 3aaepkaHHOM
Boabl. CocTosiHne paboyel Npobbl MOXET CUMNBbHO BNUATbL HA aHanuTUYeckoe nsmepeHue. Metoabl aHanusa
MOTYT OTNMYaTbLCA NO CBOEN YYBCTBUTENBHOCTU U3-3a MPUCYTCTBUS BoAbl. Ecnin ana ot6opa npobbl Ucnonb3o-
Barcs BcacblBatoLuii Npo6ooTEOPHUK, TO NPpU pa3paboTke MeToaa NpoBeAeHUNA onepaumin oTbopa npob Heob-
XOANMO UCKIIOYNTb pUCK NonagaHus Bnarn B 0bpaseu,. Boibop MeToga otbopa npobbl 3aBUCUT OT TeMnepatypbl
pacnnasa, MeToJa aHanusa u Tpebyemoi aHanUTUYECKo TOUHOCTM. DTU B3aMMOCBS31 HeobxoaMMo uccneso-
BaTb, YTOBLI BbIGpaTh NoaxoaAWniA MeTod ANs onpeaerneHHoN TEXHOMOrMN cTanesapeHus, YTobbl NoNy4nTb
obpasLbl Tpebyemoro kavecTBa. Heobxoaumo cTporo cobniogath npoueaypbl, 4Tobbl 06ecneunTs NoCcTosiH-
CTBO KauyecTBa aHanusa. BaxHo xpaHuTb o6paseL, M3roTOBMEHHBIR U3 pacnnasa, 0ToGpaHHoro npo6ooT6op-
HUKOM, 1 pabouyto Npoby npu Temnepatype, Hanbonee HU3KON Ha Bcex aTanax obpaboTku nocrne oTbopa
npobbl, a Takke B nepuoa XpaHeHua obpasua. Obpasel, cnegyeT xpaHWTb B XnagareHte. B kadectse
oxnagnTens MOXHO NPUMEHSITb XKUAKWIA a30T UM CMeCb aueToHa U TBepAON YrNeKUCNoThl.

Mpumevanune 9— Takon cnocob xpaHeHWs SIBNAETCS! BaxXHbIM Ansi peppuTHbIx cTanewn. [uddyaus Bogopo-
[a B ayCTEHWTHbIX CTansX NPOUCXoauT MeaneHHo, HO ANsi NioBOoro KOHKPETHOroO Marepuana, NPy OTCYTCTBUU IKCTIEPUMEH-
TanbHbIX 4aHHbIX, CllegyeT UCNosb30BaTh NPearnoXeHHbI Cnocob oxnaxaeHnsi Npu XpaHeHuw.

O6pasel, U3 pacnnaea, oTobpaHHoro NPo6ooTOOPHUKOM, U paboyyto Npoby HeobxoauMo COXpaHATb
XOnoAHEIMU NpKn peske o6pasua 1 Bo Bpems Nogrotoskv paboyen npobel Ans aHanusa. OxnaxageHue MoxeT
OCYLLECTBNATLCA NOrpyxeHnemM obpasLia B BoAy CO NbAOM Uk, NpeanoqTuTensHo, B oxnaguTens. Miobyto Bna-
ry, OCTaloLLyocs Ha MOBEPXHOCTN pabodelt npobkl nocne oxnaxaeHus, criegayeT yaanuTe. [ina atoro paboyyto
npoBy onyckatoT B aLeTOH, a 3aTeM CyLUaT HeCKOMbKO CEeKyHA B YCMOBUAX HU3KOro Bakyyma. ObpasLibl, kKoTopble
He GbINM ageKBaTHO oXNaxaeHbl U coxpaHeHbl, GpakytoT. MoaroToBKY NOBEPXHOCTU paboyeil npobbl nyTeM
abpa3sneHoi 06paBoTKN MOXHO MPUMEHSTE B MUHMMAIbHOW CTEMNEHN, TOMNbKO NPU HEOBXOAUMOCTH yCTpaHe-
HUS MPOAYKTOB OKUCIEHUsI U MOBEPXHOCTHBIX AedekToB. Pabouyio npoby aHanusupyioT cpasy nocne
noaroToBKM.

7.6.2 MeTopbl oT60pa npo6

NmeeTcs Lenblin psig cepuitHo BeinyckaeMbix NpobooT6opHUKOB, pa3paboTaHHbIX Ans Toro, 4tobbl obec-
nevnBaThb N3roToBMeHe 0OpasLoB B hopMe LWTbIpbKa U CTEPXHS pasHoro guameTpa (npunoxeHue B). Boib-
paHHOe YCTPOMCTBO AN oT6opa npobbl UCMOMb3YoT B COOTBETCTBUAM C 3aBOACKAMU UHCTPYKUMSAMU. BaxHo
6bICTPo oxnaxaaTs Npoby, 0TobpaHHy NPoboOTOOPHUKOM, B XONIOAHON BOAE, KOTOPYIO criefyeT 3HePruuHo 1
HenpepbIBHO NepeMeLLMBaTh BO Bpems oxnaxaeHus. He 4OmKHO BbiTb HUKAKOA 3a4€pXKKWA, HAUMHAOT OXIaX-
Aatb o6pasel, He boneevyemyepes 10 c nocne oT6opa Npobbl. KpeMHUEBYI0 060M04KY, UCMONb3YEMYIO B Kavec-
TBe hopMbl A4Nnst 06pasua, cnegyet 6bICTPo yaanuTb, UTobbl 06ecneunTs BuicTpoe oxnaxaeHune. [loctaTouHo
oxnaxaeHHbI 06pasew norpyxatoT B oxnagutenb Ansi XpaHeHus M TpaHcnopTupoBaHus B nabopatopuio. Ecrin
npo6ooTBopHUK NpegHa3HaveH Ana yaepxxusaHus cnocobHoro k andpdysnmn sogopoaa, To ero cneayer bbic-
TPO U 3HEPrNYHO oXNnaxadaTb, YTOGbI C HUIM MOXHO Bbino paboTaTh B AOCTATOYHO XONOAHOM COCTOSIHUM.

7.6.3 NoaroroBka paboyen npo6bl

Pa6ouyto npoby noaxoasaLein Macchbl 0TpesaloT OT LeHTpanbHbIX cekLuii 06pasua, Nony4YeHHoro U3 pac-
nnaea, oTo6paHHoro Npo6o0oT6opHUKOM. Pe3ka AorrkHa BbITb BLIMONHEHA C MUHUMATbHBIM HAarpeBOM camoro
o6pasua. MpuMeHAT 0GUNbHLIN NOTOK OXNaXXaaroLLen XXUOKOCTU B MPOLLECCe Pe3Kun Unv oxnaxaatoT obpasey,
yepes YyacTble UHTEPBarbl, UM UCMONb3YIT KOMOMHaLUMIo 06oux MeToaoB oxnaxaeHus. MoBepxHocTb pabo-
yelt Npo6bl roToBAT 06TO4YKOM HaNUNbLHUKOM, ApobecTpyiHo 06paboTkoi unu nerkum wnudosaHnem. Ecnm
ncnonb3aytoT 6apxaTHbIN HaNUNBHKK, TO abpa3uBHyo 06paboTKy NPoBOAAT BPY4YHYI0, Npu 0bpaboTke Apobblo
MaLluHy cregyeT UCNonNb3oBaTh TOMLKO ANA 3TOW Lienu, YTobbl u3bexaTb sarpssHeHus paboyein npobbl oT Apo-
6u. B cnyyae wnudosaHua oxnaxaatoT paboyyto npoby Yepes yacTble MHTEpBankl BpemeHu. Pabouyto npoby
06e3KMPUBaIOT NOrpy>KeHUEeM B aLeTOH, CyluaT npu HA3KOM BaKkyyMe U MpoBOoAAT aHanus 6e3 kakon-nubo
3agepXkku. AnbTepHaTuBHO — pabovas npoba MoxeT ObITb MOAroTOBIEHA ANA aHann3a norpy>KeHuem B u3o-
NPONUNOBbLIN CNUPT (2-NponaHos) U NocneayroLL e CYLIKON AU3TUNOBLIM 3¢hMpoM.
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8 YyryH B uywkax

8.1 O6wue nonoxeHus

Cnegytolime MeToabl NPUMeHUMbI K 0TOOPY MPob AOMEHHOro YyryHa, KOTOpbIA PasnnealoT B YyLLKU B
cdopmMe caBoeHHoro poMGa unu apyroii nogo6Hoi popmbl. PasnuyHble TUMbI YyLlek KnaccudbuunposaHsl B
NCO 9147. Opyrue Tnbl YyryHa MoryT OblTb MofyyYeHbl B NPOU3BOACTBE MUTENHOIO YyryHa, Hanpumep YyryH,
NpounsBeaeHHbIN B BarpaHKe Uiy anekTpuyeckomn nnasuibHom neuun. TpebytoTesa cneumansHble Mepbl OCTOPOX-
HOCTM Npu oTBope NpeacTaBUTENbHOrO 06pasLia Ans YyryHa B YyLUKax.

8.2 OT60p TOoYeUHbIX NPO6 B 3aBMCUMOCTU OT 06 beMa NapTum

8.2.1 Konu4ectBo 06pa3uoB

KonuuecTtBo YyLuek, 0To6paHHbIX B kayecTse 06pasLoB, A0MKHO BbITb NpeacTaBUTeNbHBIM A4NS NapTn
CAenaHHbIX UK NOAroTOBMEHHbIX K OTrpy3ke nagenuin. Ecrnv napTtuio rpysa nocTaensioT Hasanom, To (Mpu
OTCYTCTBWUM COrnalleHns Mexay NocTaBLMKOM U 3aKkasukoM) MUHUMaIbHOE YACHIo YyLLEeK, KoTopoe npeano-
naraetcs oT6MpaTh U3 OTIPY>KaeMol NapTum, AomkHo cooTeeTcTBOBaTL MCO 9147 (Tabnuua 1).

Tabnuya 1 — MuHumarnsHoe Yncno YyLllek, KoTopoe oTOMpaloT B ka4ecTee OGDGSLI,OB n3 OTrpymaeMon napTmun

Macca napTuu rpysa, T Yucno vywek
Oo 10 9
Ot 10 po 20 11
» 20 » 40 12
» 40 » 80 14
» 80 » 160 16
» 160 » 300 18
» 300 » 600 21
» 600 24
8.2.2 MeToabl

Bo Bpems pasrpy304HO-Norpy3oyHbIX onepawuin unu noGoro Apyroro nepeMeLleHus napTum rpysa otbu-
patoT YyLLKN B KavecTBe 06pasLioB Yepes yCTaHOBIIEHHbIE MHTEPBasbl BPEMEHMW UIU MO Macce, YTo Npubnusu-
TernbHO paBHO3Ha4Ho. B cnyyae napTuu rpysa, NocTaBnsieMoro B BaroHax unm rpy3oBbiX aBToMobunsix, mecra
oT6opa 06pasLoB AomKHBI BbITh pacnpeaeneHbl B onpeaeneHHoM nopsake. Hanpumep, U3 nSTv nosuumi, T. e.
B LIeHTpe BaroHa, Ha O4HOW LWECTOoN pacCTOSHUSA OT YITOB BaroHa no AByM AuaroHansm. Ecnu yyliku nexat
HasanoM Ha ckriage, To 6pocatoT Ha Kydy BepeBKy € onpeAeneHHbIM YACIOM Y3108 M oTOMpaloT YyLLIKK, KOTOPbIX
KacatoTcs 3TU yanbl. [OBTOPAOT 3Ty onepauumio 4o TeX Nop, Noka He Nory4aroT 4oCTaTouHOoe YMCTo vyliek. B
criyyae, korga HeBO3MOXHO MOyUYnTb AOCTYM KO BCE MOBEPXHOCTU HaBana unm Takon 4oCTyn siBNsieTcs onac-
HbIM, TO MecTa oTbopa 0bpasLoB AO/KHEI ObITE pacnpeaeneHbl B onpegeneHHOM Mopsiake Ha NoBEepXHOCTU
Ky4n. ArbTepHaTUBHO — MUCMOMb3YIOT MeXaHWYeckyo nonary Ans B3sTusl noarpynn obpasuos U3 MecT B Kyye,
BblOpaHHbIX B MPOM3BONbHOM NMopsaake. 3aTem BblOMpatoT Hayraj no 04HOM YyLLIKe U3 KaXXAoW noarpynnbi.

8.2.3 MapTusA rpysa ua cMellaHHbIX YyLUekK

MapTus oTnpasBneHHbIX YyLIek MOXET coaepkaTb YYLLKA U3 pasHblX MCTOYHUKOB NpoussoacTea. Ecnn
YyLLKM pasHoro paamepa 1 hopMbl MOTYT BbITb PasnMyMMbl B NapTuum rpysa, To cnegyeT caenath BU3yarbHYo
OLLeHKY KONNYECTBEHHOrO COOTHOLLEH NS KaXXA0ro TUMa uMeoLMxcest Yyuek. [lomkHbl 6biITb 0ToOpaHbl 06pasybl
Kayk[oro Tvna vyLLeKk B napTUMrpysa, 4tTobbl COCTaBUTb OTAENbHYIO NOArpYNMy YyLIEeK ANs NoNyYeHUs B3BeLLeH-
HOro cpedHero peayrnbTaTa aHanvsa ansa napTum oTpaBneHHbIX U3Aenui.

8.3 MoproTtoBka o6pa3uaans aHanusa

8.3.1 O6LwwMue nonoxeHus

Ecnu vywku, oToGpaHHble B kadecTBe 06pasLoB, cogepxaT oCcTaTOUHbIA MarHeTuaM B pesyribTare ux
norpysKkn/pasrpyski MarHUTHbIM 3axXBaTHBIM YCTPOMNCTBOM, TO UX crieayeT pasMarHUTUTL C UCNOSNb30BaHUEM
pasmarHuyuBaroLLel KaTyLwkuy, YTobbl npe4oTBPaTUTL pasaesieHne KpynHbIX U MenkmMx 4acTul Bo BpeMsl CBep-
nexus. O6paboTKy 0bpasLia pesaHnem 4ns NofyveHns CTPYXKKIN BbIMOSHAT CBeprieHNEM Ha HU3KOW CKOpOCTH
(o1 100 go 150 06/MuH). Mcnonb3yoT XOpoLLO 3aTOUEHHOe CBepro, Perynmpysi CKopoCTU BpalleHUs 1 nogayum,
YTOGbI MOMYYNTb CTPYXKKY OANHAKOBOro pasmMepa ¢ MUHUMaIbHbIM KONTMYECTBOM Mefkux YacTuu,. Ceepno ava-
MeTpoM 12—14 MM aBNAeTCA NPUrogHbIM 451 NOMYyYeHWs Takon CTpyx K. CBepno Hy>KHO Nepunoguyeckn saTa-
yMBaTb Yepes ornpedeneHHble UHTepBanbl BpeMeHW. MpuHUMaeT Takke Mepbl NpeaocCTOPOXHOCTU AN
HegonyweHus neperpesa obpasua 1 MHCTPYMeHTa. [N HEKOTOPLIX TUMOB YyryHa, HanpuMmep nony4aemoro
KMCNOPOAHO-KOHBEPTOPHBLIM CMOCOBOM, MOXeT NoTpeboBaTbcsl CBEPIIO ¢ KOHYMKOM U3 Kapbuaa Bonbdpama.
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CTpyxKa A0SIKHA, N0 BO3SMOXXHOCTU, BbITh LIeNIbHOM M KOMMNAKTHOW A5 TOro, YTo6bl NpeaoTBPaTUTb KPOLLEHME U
noTepto rpacduTa. Pazmep 4acTuL, CTPYXKKU, NpegHa3sHa4veHHON Ans onpeaeneHna cogepXxaHusa yrnepoaa, crne-
AyeT BblAEPXKUBaTL B gnanasoHe NpubnuautenbHo ot 1 4o 2 mm. [ipobneHne He NPUMEHSAIOT U3-3a NONyYeHus!
BLICOKOWM A0NU Menkux YacTuu. MoaroToBneHHbI obpasel, He crnegyeT NPOMbIBaTb pacTBOpUTENeM unu
obpabaTbiBaTb MarHUTHLIM CMOCOBOM, MOTOMY YTO BO3HWKAET OMAaCHOCTb W3MEHEeHWs pacnpeaeneHus
mMeTannau rpacpura.

8.3.2 O6pasubl 4NA XMMUYECKUX METOA0B aHanusa

MoaroToBKy Kaxaoro 3 obpasLoBs vyLLeK NpoBOAAT O4HUM U3 CneayloWmnX MeTOA0B:

a) Ans aHanuaa YyryHa, noajaiollerocs MexaHudieckon o6paboTke, ounLWAaoT OAHY NULEBYIO NOBEPX-
HOCTb YLK NyTeM WM oBaHUs Ha NONOBUHE PACCTOAHWUA BAONb ANMUHBI U LWUPUHBI, YTOBLI OTKPLITL Y4acTOK
MeTannu4eckoin NoBepXHOCTU AnameTpom He MeHee 50 MMm. MNpocBepnuealoT oTBEPCTUE B NAOCKOCTA None-
peyYHoro ceveHus Yywkn. MpekpalyaoT cBeprieHne B TOUKE, PacnonoXeHHoON NpubnusntensHoO B 5 MM OT nNpo-
TUBOMOMOXHOW NNLLEBOI CTOPOHBI. [Mpy Heo6X0AUMOCTN NPOCBEPNNBAIOT APYroe oTBepcTUe, NapansenbHoe
nepeomy (pucyHok 3a, b, ¢, d);

b) anadyryHa, He noagatollerocst 06paboTke pesaHueM, pa3busaloT YyLLIKy Nononam, oTéUBaoT KyCou-
K1 OT pasnoMaHHON NOBEPXHOCTH, APOBAT UX A0 YacTUL, pa3sMepom okono 5 MM, 3atem obpabaThiBatoT Ha BUO-
paumMoHHOW ycTaHoBKE A0 YacTuu, pasmepom He Gonee 150 mkm. MNepemelwwnBaloT paBHble KonuyecTsa
MaTtepuana, Nnony4eHHOro OT KaXkAoW YyLLKK. U3 3Tol cMeck oTOupatoT obpasel A0CTaTOMHON MacChl ANA aHa-
nusanytemobpasoBaHns KOHyca U AerneHus Ha YeTbipe YacTu. AnbTepHaTUBHO — NPOBOAAT aHanNU3 matepua-
na, B3ATOro OTAENbHO OT KaXKA0M YyLLIKU, YTOObI NONYYnUTL CpeaHee 3HaveHne Ana napTum rpysa.
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PucyHok 3 — MecTa oT60pa 06pasLoB Ans aHanusa oT YyryHa B YyLuKax
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8.3.3 O6pasubl ANA aHanusa TepMUYECKUM METOAOM

8.3.3.1 OO6Lne nonoxeHna

MpuMeHSOT MeTOA NOArOTOBKM KaXkaoro U3 06pasLoB vyLlek B cooTBeTcTBUMN C 8.3.3.21nn 8.3.3.3 B 3aBU-
CMMOCTU OT COCTOSIHUSA YyLLeK 1 Tuna obpasua, Tpebyemoro Anst aHanmsa.

8.3.3.2 O6pasel, B BUAE CTPYKKM UMW rpaHyn

[ns aHanusaJdyryHa, nogaatowerocs o06paboTke pesaHveMm, NpocBepINBatoT No OTBEPCTUIO ANaMETPOM
0T 12 40 14 MM B LIeHTPE KaXKAOM YyLLIKM 1 Ha NPOTUBOMONOXHBIX CTOPOHAX. YAansoT okanuHy v miobble apyrue
BKITHOYEHWSI BOKPYT KaXkAoro oTBepCTUs Ha 06enx cTopoHax YyLkn. 3aTem NpocBepnvBaloT Apyroe oTBepcTue,
COOCHOE C NepBbIM, AnameTpom oT 20 o 34 MM AN TOro, YToObI NONYYUTL CTPYXKKY pasMepom npubnuanterns-
HO 1—2 mMm. [Ins aHanu3a vyryHa, He nogaarowerocs o0bpaboTke pesaHveMm, NonyyaoT HebonbLune KyCodKn OT
YYLLKKX COrfacHo onucaHuio B 8.3.2, nepedncneHune b) U 3atem UsMernsyarT 3T KyCOYKU B yAapHOW cTyne Ao
nony4YeHnst YacTuL, pasaMepom NpubnuantensHo oT 1 Ao 2 MM. [NepemMeLlnBaloT paBHbI€ KonnyecTsa MaTepua-
na, Nony4YeHHOro oT Kaxkaol uyliki. M3 aTolh cMecn oT6upatoT obpasel, 4OCTaTOUHON Macchl Ans aHanuaa
nyTem obpasoBaHus KOHyca U AeneHusl Ha YeTblpe YacTu. ArlbTepHaTUBHO — NPOBOAAT aHanus maTtepuana,
B3SATOrO OTAEbHO OT KaXKAO0W YyLLIKK, YTOBbI NONYYNTh CpeaHee 3HavyeHne pesynobTaToB AN NapTum rpyaa.
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8.3.3.3 MoHonuTHbIN 06paseL,

OTpesatoT Cnoi NONHOIo NONEPEeYHOro CeYEHUs HyLLKA TONLWUHOM OKONO 3 MM B MecTe Ha NofoBUHe pac-
CTOSIHUA BAOMb ee AnuHbL. OunwaloT Kpas wnndosaHneM. N3 aToro Kycka Bbipe3aloT KyCOuku B NO3ULUUSIX,
nokasaHHbIX Ha pucyHke 3e u f, 4Tobbl Monyuntb maccy pabounx nNpob, noaxodswiylo AN aHanmsa.
AnbTepHaTUBHO — pacnunMBaloT Uy pasbusaloT HyLLKY B MECTe Ha NOMOBUHE PacCcTOAHUS BAOMb €€ AMUHbI.
CBepnom Ans KonbLeBoro ceepneHus aenatot 3 Unm 5 oTBepCTUn B MecTax, NokasaHHbIX Ha pucyHke 3e u f,uto-
6bl NOAYYNTL WNUNBKWM AnaMeTPoM NpubnuantensHo 3 Mm. PazbusaroT 3T WNUMBbKN Ha KyCcO4KW, YTOOLI Nosy-
yuTb paboune Npobbl Maccol, Noaxoasen aAnst aHanusa.

MpoBoasaT aHanu3 npeacTaBUTENbHOMO Yucnia pabounx npob, 4Tobbl NONYYUTL cpeaHee 3HadeHue
pe3ynbTaToB AN KaXKAOW YYLLIKA.

8.3.4 O6pa3ubl onA aHanu3sa pU3nYecKMMU MeToaamMu

O6pasubl, Nony4YeHHbIe U3 YyryHa B YyLLIKax, 06bIYHO He NnoABepratoT aHanuay husudeckumMmn MeToaamu.
Ecnu npegnonaraetca Ucnonb3oBathb huanyeckue Metoabl aHanusa, To B npouecce NoAroToBku obpasua
Heobxo4MMOo NPpMHUMAaTL BO BHUMaHWE CTPYKTYpY vyryHa. [1ns atoro gomkeH 6biTb paspaboTtaH cnocob noaro-
TOBKM NMOBEPXHOCTN 06pasua Ana NpoBeeH s Takoro aHanuaa. AnbTepHaTUBHO — roTOBAT obpasel, noaxo-
e hopmbl nepennaekoil HeGonbLIMX Kyco4KkoB obpasua (4.4.5).

9 MNpoaykumsa us yyryHa

9.1 O6wmne nonoxeHus

MecTo uMeTog oTGopa npoMexyTouHoro obpasua unu obpasua ans aHanusa us4yryHHoro usgenusa aon-
XHbI BbITb COrnacoBaHbl MeXay NOCTaBLLMKOM U 3aKasvumMkoM. T MeToAabl U3NoxeHbl B 9.2.2,9.2.3unn 9.2.4.
O6paseL Ans aHanMsa moxeT 6biTb 0ToBpaH U3 Bpycka Ana UcnbiTaHWn unn 6noka, OTAUTOrO B U3NOXKHULY U
1cnonb3yemoro Ans NpoBeaeHUs MexaHnieckux ucnoltaHuin. Oco6oro BHUMaHUA TpebyeT oLeHka npeacTaBu-
TenbHocTh obpasua Ansa aHanusa, oTobpaHHOro OT YYryHHOro NuTbA. MoryT 6bITb pasnuuna B XUMUYECKOM
cocTase, 0cobeHHO Mo codepXKaHuto yriepoaa, cepel, ocdopa, MapraHua U MarHusa, mexay otTobpaHHbIM
obpasuom 1 obpasLom OTAUBKA UM NUTbA B LENOM. DNEMEeHTbl NUKBaLMM MOTYT KOHLLEHTpUpOBaThCs B
HanpaBfieHNM K BEPXHEN MOBEPXHOCTY OTNIUBKU W NoA cepaueBuHoi. 3Tnobnactu cnegyet usberats npu ot60-
pe NpoMexyTouHoro obpasua unv obpasua anst aHanuaa. Ocoboro BHUMaHuA TpebyioT pa3Mepbl B NII0CKOCTU
nonepeyHoro ceveHns 1 ydacTki guddepeHumanbHOro Harpesa unm oxnaxaeHusi. Heobxoaumo BHAMaTenb-
HO paccMoTpeTb CTpaTerio oTbopa obpasLOoB MaLLMHOCTPOUTENBHOTO YyryHa € BbICOKMM cogepXkaHueM ¢oc-
dopa, a Takke KOBKOTo U MIacTUYHOMO YyryHa ¢ LwaposuaHbIM rpadutom. Takke ocoboe BHUMaHWe Tpebyetca
npu oT6ope obpasLIoB ceporo YyryHa, 4tobel oTobpaHHbIA 06paseL, A aHanusa 6bin npeacTaBUTeNbHbLIM Mo
XUMUYECKOMY COCTaBY N3aenusi, o)cobeHHo B cryyasix, Koraga umeeTcs nogo3peHne Ha cerperawumio 3fieMeHToB.

9.2 OT60p ¥ noaroToBka o6pasuoB

9.2.1 OOLKMe NoNoXeHusa

OT60p 1 noaroToBKy 06pasLoB criegyeT NPOBOAUTE B COOTBETCTBUM C MapKON YyryHa U TUNoM OTIIMBKY, a
Takke METOAOM, BIbpaHHbIM A51s aHanu3sa. icxogHblA nnn npoMeXXyTo4YHbIA obpasel, ounwaoT ckpebKoBoii
NPOBOJSIOYHOM LETKOMN, WnudoBaHWeM unu apobecTpyiHon 06paboTKoi, YTOOLI yAanuTbL NpUUNLLIKE YacTu-
Lbl Necka U OTKPbITb Y4aCTKA MeTanaMyeckon NnoBepxHoCcTU. Takke HeobXoanMOo oumLLaTb HapYXXHbIE U BHYT-
peHHUE NOBEPXHOCTU NIUTHIX NOMbIX U3OETNIA.

9.2.2 O6pa3ubl A4S XMMU4YECKUX MEeTO0B aHanu3a

9.2.2.1 O6wue nonoxeHust

CTpyXKy Nony4alT MeXaHN4eCckum crnocobom Ha CBEPUITLHOM UMM TOKAapHOM CTaHKe Mpu HA3KOMW CKO-
poctu (o1 100 go 150 06/MUH), UICNOMNbL3YS UHCTPYMEHT C PEXYLLIMM KOHLIOM U3 kapbuaa Bonbgpama u perynu-
pysi CKOPOCTHW BpallleHUs 1 Nofayu, Ans Toro 4Tobbl CTpyXKKa Oblnia 0AMHAKOBOro pasmMepa ¢ MUHUManbHbLIM
KonuyecTBom Menkmx Yactuu. Heobxogumo nsberatb neperpesa obpasua m MHcTpymeHTa. CyllectsyeT onac-
HOCTb MOMOMKW MHCTPYMEHTA NpW UCMONb30BaHUN CBepIia C peXyLUel ronoBkoi us kapbuaa sonsgpama. B
3TOM cry4ae CTpY)KKa AoMKHa 6bITb NPU3HaHa He NPUroAHON K UCMONb30BaHUIo B kayecTBe 0bpasua. [pobne-
Hue obpasua He NpUMeHSIeTCs U3-3a NoNy4YeHUs BbICOKOW A0MNM Menkux YacTtul,. CTpyxKy criegyeT Aenatb
LiernbHOM 1 KOMNaKTHON, UMetoLen Maccy NpubnmantensHo 10 mr (100 wiT./r), ang Toro YTobLI NpeaoTBPaTUTL
KpolueHue u notepto rpacduta. CTpyXKy He crielyeT NpOMbIBaTb pacTBOpUTENeM unu obpabaTtbiBaTb MarHuT-
HbIM cnocob0oM, MOTOMY YTO BO3HUKaEeT ONacHOCTb U3MEHEeHUs pacnpeeneHnus Metanna u rpacgpura. Pasmep
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cBepna gnameTpom 10 MM NoaxoauUT ANs NONYYeHUs CTPYXKKM cnocoBom ceeprieHns. Pasamep YyacTul CTPRYXKKK,

npeaHasHaYeHHon Ansa onpedeneHns coaepXXaHus yrnepoga unm asota, AofkeH ObiTe NpubnmanuTensHo oT 1

802 mMm. Korga mexanudeckas 06paboTka 4ns Tony4eHns CTPYXKU HelenecoobpasHa, obpaseL MOXHO pasrno-

MaTb Ha KYCKW, KOTOpbIE 3aTeM U3MeNbYatoT B YAapHOW CTyNe Unn Ha BUGpaLNOHHOW MenbHULLE, YTOBEI Nony-

YUTb JOCTaTOUHYO Maccy obpasLa 4ns aHanuaa 13 YacTtuu paamepom He Gonee 150 mkm. OToT MeToA credyeT

NCMONb30BaTb TOMLKO B CyYasiX, Koraa MOXHO NokasaTk, YTO U3MeSbYeHNe He BeAeT K3arpsasHeHuno obpasua.
9.2.2.2 MeTtoabl

MeTog oT6opa 1 noaroToBkM 0b6pasLia AoMMKeH COOTBETCTBOBATbL TUMY YyryHa, Kak MokasaHo HuxXe:

a) AnsaHanusaMapoKCceporovyryHa nonyyatoT CTPYXKY U3 LieHTpanbHON 4acTn OTMBKY, T. e. 13 obnac-
TW, KOTOPAA HAXOANTCA Ha OQHON TPeTbel YacTn MOSTHOTO CeYeHUst OTIIMBKN. CTPYXKKY, NONYYEHHYIO C NOBEpX-
HOCTW nuToro obpasua, He MCNonb3ylT ANA onpedeneHns XMMUYeckoro cocTtasa. o BO3MOXHOCTA U B
3aBMCMMOCTM OT POPMBI FTUTBSA, MONYYaIOT CTPYXKKY MyTEeM CBEPEHNsI OTIIMBKN B HECKONbKUX NosuLuusx. MNony-
YEeHHYo TakMm 06pa3om CTPYXKY NepeMeLlnBatoT, 4Tobbl yecpedHUTb obpasel 4ns aHanusa. [Ans nutbs 6onb-
LLOrO ceveHUst MoXeT BblTb HeMPaKTUYHLIM CBEpIIeHMe Yepes OTNNBKY. B Takom cnyyae cBepnsT Ha NofioBUHe
PacCTOsIHWS B NIOCKOCTU NonepeYvHoro cedeHus. Monyro oTnveky, Hanpumep Tpyby, CBepNaT LenukoM yepes
CTEHKyY TpyObl Ha KaXKaoM KOHLe 1 B cepedunHe Npu pasHoce 0Cell Tpex NPOCBEpPIeHHbIX oTBepcTuin Ha 120°
OTHOCUTENbHO ApYT Apyra. Ans KpYNHOro NMThsA NoyYatoT NPoOMeXyTo4HbIN 06paseL, guameTpom oT 3 40 5 MM
C UCNONb30BaHWEM UHCTPYMEHTa ON1A KOMbLEeBoro ceeprieHus. PasbusatoT obpasel, Ha Menkue KyCouku n
M3Menb4aloT UX B yaapHOW cTyne niv Ha BubpauMoHHOW MefbHULe, YTOObI Noy4MTb 4OCTAaTOYHYI0 Maccy
obpasLa ans aHansa us YyacTul pasmepom He 6onee 150 Mkwm;

b) ans koBkoro4yryHa obpaseL Ans aHanusa cnegyeTt U3roToBUTb (MPU BO3MOXHOCTU) IO €70 TepMudec-
ko 06paboTkM NyTem oTxura. OTXUT SABNAETCS rNaBHON NPUYMHON cerperaummn 3NeMeHTOoB, U BaXKHO, YTOBbI
obpaseL, B3ATbIA U3 OTOXOKEHHOW OTIMBKW, MPeACcTaBnsn NofHoe nonepeyHoe ceveHne nutbs. Ocoboe BHU-
maHue TpebyeTcs npun oTbope obpasua U3 OTNNBKM C NepeMeHHOW TONWWHON nonepeyHoro cedeHns. Ecnm
OTOXCKEHHBIA MaTepuarn NoAneXxuT aHannsy, TO MexaHUYeCKUM NyTem cpesatoT CIoi MOMHOro nonepeyvyHoro
ceyeHus, pasbrnBaloT Ha KyCKn U 3MenbYatoT B yAaPHO cTyne unv AnckoBoi copesoin. Pasaensiot kpynHbie n
Menkue ppakumm, UCMonb3ysi CUTO € AYerikamMu pasmepomM 150 MKM, 1 onpeaensiioT Maccy Kaxaoun dpakumu.
TwaTensHo NepeMeLlnBaloT Kaxayko 13 ppakumi no oTAeNbHOCTH, B3BELLMBAIOT MPONOPLUOHaANbHBIE KOMKU-
YyecTBa, YTobbl MONY4YNTb NpeacTaBUTENbHBI 06 beanHeHHbIA obpa3sey, ANA aHanuaa;

C) AnsiaHanusaMapok 6enoro v nerMpoBaHHOro YyryHa MoXHoO nonyuuts o6pasel, Ana aHanusa ceepne-
HUEeM, KaK U3MOXEHO B NepedncreHnmn a). Ecnvu ceepneHune npakTuyeckun HelenecoobpasHo, To oTpe3aroT TOH-
Kne Crnou NpeanoYTUTENbHO NOSHOMO CeYEHUS OT MCXOAHOTO UMW NPOMEXYTOYHOro obpasua, Ucnonb3ysa Ans
3TOro NUMY UK, NpY HeobGXoaAMMOCTH, abpasnBHbLIN PeXyLLMIA Kpyr. B crnyyae npuMeHeHUs abpasnBHOro pexy-
Liero kpyra yaansitoT y4acTku TepMnyeckoro Bo3aenctamns. PasbusatoT Kyckyu Ha Merkue 4acTn u usmenbyaioT
X B yAapHOW CTyme Unn Ha BUbpaLmnoHHOM MenbHuULe, 4ToDbI Nony4nTb 4OCTaTo4HYI0 Maccy obpasua Ansa aHa-
nnsa ns vyactuy, pasmepoM He 6onee 150 MKM.

MpumMmedaHune 10 — KoBaHble YyryHHble n3genvs ocobeHHO NoaBepXKeHbl cerperaunm cyneuga mapraHua B
cny4yae, Koraa COOTHOLEHWe MapraHLua n cepbl npesbiwaeT 2:1.

9.2.3 O6pa3sel B Buae MOHONMUTHOM Npo6bl ANA aHanusa TepMUYECKUMU MeToAaMU

OTpesatoT TOHKUIA Cro OT UCXOAHOTO U NPOMEXYTOYHOro obpasLia, kak 3noxeHo B 9.2.2.2, nepevuc-
neHue c). B cnyyae aHanmaa KpynHoro nuTbsi roToBAT obpaseL, Ans aHannsa guamMeTpoM oT 3 40 5 MM UHCTpY-
MEHTOM Ans KonbLeBoro ceepnenHus. OTéusatoT Kycku 0T obpasLa AN aHanmaa Unu oTpesaroT NUIoi, YTobbl
nony4nTs pag pabodmx Npob noaxoasLuei Macchl Ans aHanMsa. BeinonHsoT aHanus npeacTaBUTeNbHOro Ync-
naKycKOoB W Mony4atoT cpefHee 3HayeHue pesynbTaToB aHanusa. Macca kycka, BbibpaHHoro B kayecTtse pabo-
Yyein npobkl, AomkHa GbiTb He MeHee 0,3 T.

9.2.4 OGpasubl 4NA aHanu3a usanyeckuMmn meTogamMmm

WcnonbaytoT nuny nnun abpasuBHbIA pexXyLLWiA Kpyr, UTo6El 0TpesaTb 0bpasel ANs aHanuaa noaxoas-
LLLlero pasmepa oT UCXOAHOrO UMK NPOMEeXyTo4YHOro obpasua. MNoaroTaBnmeaoT NOBEPXHOCTL cpesa wnundo-
BaHWEM Ha CTaHKe C (DUKCUPOBAHHON FONMOBKOW WMWM UCTUPaHWEM TpPeHueMm, U komBuHaumeh oBoumx
meTogoB. YUTobbl n3bexaTtb neperpesa obpasua, pekomeHayeTca Bo3ayLWHoe oxnaxaeHue. Xngkve oxna-
ANTENN He NpUMeHsT. AnbTepHaTUBHO — obpasel, MOXeT ObiTb NPUrOTOBMEH ANS aHanvsa nepennas-
ko (4.4.5). OTOMBAOT KYCKM B NMOMHOM NONepevHoM paspese NnpomexyTouHoro obpasua. MepennaensioT
npeacTaBUTeNlbHOE YMCIO 3TUX KYCKOB, 4TOGEI nonyynTs obpasel, ans aHanusa. Metog, BeiGpaHHbIA Ans
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nepennaeku, 4OMKeH oBecneynTb M3roTOBMEHNE B U3NoXHULLEe o6pasLia co cTpyKTypoii 6enoro uyryHa. Oco-
60e BHUMaHWe OMKHO 6biTb yaeneHo TpeGoBaHNAM, NPeayCMOTPEHHbBIM B 4.4.5, KoTopble kacatoTcavacTny-
HbIX NOTePb 31EMEHTOB.

MpumevaHune 11— lnudoBanbHbi CTAHOK C HEMOABMXXHOMW TFOMOBKOW NpegnoyTuternibHee MOBOPOTHOMO
LWNMPOBANBHOIO Kpyra AN MOArOTORKM NOBEPXHOCTU. MOBOPOTHOE WNNOBaHNE MOXET He AaTb NIOCKYH0 MOBEPXHOCTb
obpasua ans aHanuaa.

MpumevyaHue 12— O6pasubl, NONyYEHHbIE OT YyTyHHbIX U3OENuUiA, KOTOpble cogepxaTt cBo6oaHbIN rpaduT,
MOTYT He NMOAXOAUTL AS5 BbICOKOKaYeCTBEHHOIO ONPeAeneHnsl XMMUYeCKoro CoOcTaBa MeToAoM ONTUYECKOTO 3MUCCUOHHO-
ro CNeKTpanbHOro aHanuaa UM peHTreHOBCKOM GoIyOpeCLEeHTHOM CNeKTPOCKonuU. B Takmx cnyyasix npegnoyTUTensHO uc-
nosb30BaTh Apyrve MeToAbl aHanuaa, uanoxeHHslie 8 9.2.2n 9.2.3.

10 CrtanbHasa npoAyKuus

10.1 OGLWune nonoxeHns

MecTo 1 meToa oT6opa NpomexxyTovHoro obpasua unu obpasua Ans aHanusa oT ncxodHoro obpasua
cnepyeT cornacoBaTtb MeXay NOCTaBLLMKOM U 3aKa34yukom. 3T MeTobl nanoxeHbl B 10.2 11 10.3. NpomexxyTou-
Hbl 0Bpasel, Unu obpaseL, Ans aHanusa MoxeT bblTb 0ToBpaH OT ucxogHoro obpasLa B MecTe, ykazaHHOM B
cTaHdapTe no oTbopy MaTepuana A8 MexaHuye cKUX UCTbITaHUIA, Unin kak yctadosneHo B UCO 377, a Takke B
4.3.2. CneunanbHoro BHUMaHusA TpebyeT oT6op 1 noarotoBka 06pasLoB cTanbHbIX U3Genuii, cogepxallmx
cBuHeL (10.5), n o6pasLoB ANs onpegeneHus cogepkaHns knucnopoda v sogopoaa (10.6 n10.7).

10.2 OT6op npomexyTovHoro o6pasua unu o6pasua A4nA aHanusa us cnuTka

M3 cnuTka GonbLUOro cedeHus oTbupatoT obpasel, Ana aHanusa B BUAE CTPYXKKA, KOTOPYIO MOSyYaloT
CBepreHneM napannenbHO OCU B MecTe, pacronoXeHHOM Ha MOSIOBUHE PACCTOSHUA MeXay HapyXHbIM Kpaem
nLUeHTPoM ceveHus. Ecnu aTo npakTuyecku HelenecoobpasHo, To nonyyatoT obpaseL, Ans aHanusa cBeprieH!-
€M CO CTOPOHBI MITOCKOCTUN CeYeHUs M 0TOMPAaT CTPYIKKY, KOTOpasi NoMy4eHa U3 4acTu ceveHusl, pacnomnoXeH-
HOM Ha MONOBMHE PACCTOAHMSA MeXAdy HapyXHbIM KpaeM U LeHTpoM. AnbTepHaTUBHO — ecnu obpasel
TpebyeTcs B BAe MOHOMUTHON Npobbl, TO OTPE3atoT NPOMEXYTOUHLIA 06pa3sel, OT CAUTKa MeXxaHNIeCcKUM Unu
rasoBbIM pe3akoM B MecTe, pacnonoXeHHOM Ha NOMOBUHE UMW YeTBEPTUN CeYEHNS.

10.3 OT60p NpomexyTo4yHoro o6pasua unu obpasua A4na aHanusa U3 kKataHoro uspenusn

10.3.1 O6LwmMe nonoxeHus

[ns kaTaHoro usaenus npouecc oTéopa NPoMeXyToYHOro obpasua gomkeH 6biTb NpoBeAeH Ha paspese
n3genus nepneHauKynsapHo K HanpaeNeHWIo NPoKaTKM U Ha 0AHOM KoHUe usgenusa. Metoabl nonyveHusa obpas-
Ua Ana aHanusa B BuAe TBepAon Macchl Uy CTPyXKK uanoxeHsl B 10.3.2 B TOM, YTO KacaeTca U3genun ¢ otnu-
YarLWMMUCA NoNepeYHbLIMU CEYEHUAMMU.

10.3.2 CopToBasacTtanb

OTpesatoT NPOMeXyToUHbIA oBpa3sel, nonepek ocu UCXOAHOTO N3AeNnUa B Buae TOHKOro cnos. YUtobbl
nonyuutb obpasel AN aHanM3a B BUAE MOHOSIUTHOIO Kycka, OTpe3aloT OT MPOMEeXyTo4YHOro obpasua Kycok
noaxoaswero pasmepa 4nsa onpeaeneHHoro Metoaa aHanusa. Yrobul nonyunts obpasel, AnNA aHanuaa B Buae
CTPYXKK, bpe3epytoT BCIO NNoLWwaab NonepevHoro ceveHust IpoMexxyTodHoro obpasua. B cnyyae, korga dpe-
3epoBaHue ABNAETCA HENPaKTUYHBIM, MOXHO NPUMEHUTL CBEPEeHNe, HO 3TOT cnocob He pekomeHayeTca Ans
kunawmx ctanei. Hanbonee yao6Hoe NonoxeHue TOUKN CBEPNEHUA 3aBUCUT OT KOHDUIypaLmMmn ceveHus cne-
ayownm obpasom:

a) AnA CUMMEeTPUYHOro ceveHus, Hanpumep Gpycka, Kpyrnoro nNpounsa, NAUTLI, NOYYaT CTPYXKY
CBepIrieHMeM fMLEBOI NOBEPXHOCTU Cpe3a NoNepeyYHoro ceveHus B HanpasneHuu, napannensHOM Npoaosib-
HOW OCW, B TOYKaX, PAcnoNOXeHHbIX Ha NONOBUHE PACCTOAHUA MeXaY LLeHTPOM U Kpasmu (pUCyHok 4a, b);

b) ananpoduneit cnoxHon KoHUrypauun, Hanpumep yronka, T-obpasHoro npoduns, weennepa, 6an-
KW, MOSy4aroT CTPYXKKY CBEPeHUEM B TOUKaX, YKazaHHbIX Ha pUCYHKe 4c—g, OCTaBNAs NPOCBET HE MeHee 1 MM
BOKpYT CBEPNa;

C) AnA penbca Nony4valoT CTPYXKY CBEpeHUeM B rofloBke penbca oTBepcTust auameTpom 20—25 mm,
KOTOpOE HaxoAUTCS Ha cepeivHe PacCTOAHUA Mexay cpeaHen NHWeRn U kpaem penbca (pucyHok 4h, i). B cny-
Yyae, Kora ceeprieH/e Ha KOHLe Uiy NMueBOM NOBEPXHOCTU CEYEHUA HENPAKTUYHO, CTPYXXKA MOXeT ObITb Nony-
YyeHa cBeprieHneM BHYTPb OT MOBEPXHOCTU, NepneHANKYNSAPHO K FaBHOM OCK.
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PucyHok 4 — Moanuym oT6opa o6pas3LioB AJisi aHANMM30B B CEHEHUAX CTanbHbIX U3aenun

10.3.3 ToncTtbie NUCTbI UNKU cNAGKI

BblipesatloT npoMexyTouHbIM 0bpasel, noaxoasilero pasmepa, 4Tobbl NoAroToBUTL 06paseL, ANa aHanu-
3a B BME MOHOJIUTHOrO Kycka UM CTPYXKKW, OT TOYKU Ha MOJIOBUHE PACCTOAHUA Mexay cpeaHen NMHNeNR n
HapyXHbIM Kpaem NnuTbl. Ha pucyHke 4j nokasaH npoMexyTouHbIA o6pasey wupuHoit 50 mm. Koraa ato cae-
natb Heyao6Ho, o6paseL AomkeH ObITb 0TOBPaH B MecTe, CornacoBaHHOM MeXAay NOCTaBLUMKOM U 3aKa34uKom
Tak, YTobbl OH 6bIN NpeacTaBUTENBHBIM MO XUMUYECKOMY COCTaBY MINTHI.

10.3.4 MenkocopTHble npodunu, 6pycku, NpyTKU, MIUCTLI, NONOCHI U NPOBOIOKa

Koraa ucxogHolin obpaseL, MMeeT AOCTaTOYHYIO NIiowwaib NonepeyYHoro cev4eHus, oTpesaroT TOHKUM CIIon
B NonepeyYyHOM HanpaseHUu, YToObl NONY4UTL NPOMEXKYTOUHBIA 0bpaseL U 0bpaseL ANa aHanuaa, kak onuca-
Ho B 10.3.2. Korga ucxoaHblii 06pasel, He UMeeT 4OCTaTouHYo Miowwaab NoNnepevyHoro ceveHus Ansa mexaHu-
4YeCcKoro pesaHusi, Hanpumep TOHKWUIA NUCT, Nonoca, NpoBof, hpesepyoT ero KOMBUHNPOBAHHLIE NONepeYHbIe
ceyeHus, norny4veHHble NyTem obBA3KM MaTepuana nocrie Hapesku no 3agaHHON MepHON ANMHE UMK NyTem
cknaabiBaHus. Korga ucxogHblil NIUCT UK Nonoca TOHKME, HO A0CTaTOYHO Wupokue, bpesepyoT KOMOGUHUPO-
BaHHbIe MPOAONbHbIE UMW NONEPeYHblE CEYEHUA B 30HE Ha NOMOBUHE PaCcCTOSHUS MeXay cpeaHeil NMMHUen n
HapyXHbIM KpaeM fincta unu nonockl (pucyHok 45). Ecnu HanpaesneHve npokaTta nucTa Uim nosockl HensBec-
THO, 6epyT NONOCHI MEPHON ANUHLI B 060UX HanpasneHUsIX NoA NPSMbIMU yriamu U KOMGUHUPYIOT o6 pasybl.

10.3.5 TpyGbl manoro u 6onbloro guamMeTpoB

OT60p NPOb NPOBOAAT OAHUM U3 CREAYOLWNX CNOCObOoB:

a) NpoMexyTouHbIn 06paseL, oTpe3aloT B NonoxkeHun 90° 0T CBapHOTO LWBa U3aenus;
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b) oTpesatoT npoby nonepek Bceil Tpy6bl U 06pabaTbiBalOT Ha TOKAPHOM WUNKU (pesepHOM cTaHke
NMoOBEPXHOCTL cpesa Ansi nonyyYeHns obpasua ans aHanusa B Buae cTpyxku (Tpybbl ¢ HeGoNbLIMM NonepevHbIM
ceyeHeM MOXHO MPUMOCHYTL Neped dopesepoBaHuem);

C) CTeHKy TpyGbl Manoro unu 6onsLLoro AnaMmeTpa NPOCBEPIMBAIOT B HECKOMLKMUX MECTaX Mo ee OKpYK-
HOCTW ANs nonyyeHns obpasua ANs aHannaa B BUAe CTPYXKKN.

10.4 MoaroToBka o6pasua onsa aHanusa

10.4.1 O6Lue nonoxeHuUs

MeToabl NoAroToBkM 06pa3LOB CTaNbHBIX U3OENWIA AOMKHBI COOTBETCTBOBATL 00WMUM TpeboBaHusIM,
npusedeHHbIM B 4.4. CrneunanbHble TpeboBaHUS NPUHUMAOT BO BHUMaHMWE B crieayoLwmx cnyJasix.

10.4.2 O6pa3seu AnA aHanusa B BUAe CTPYXKU

CTpyXKKa, nonyyeHHas MexaHN4ecknm cnocobom, gomkHa BbITb 4OCTaTOUYHO MENKOMW, YTobbl n3bexaTtb
N CBECTU K MUHUMYMY HeoBX0oQMMOCTb ee nocreaytoLwero usmenbyeHns B npouecce Noarotosku obpasua
ansiaHanusa. CTpyxka gomkHa ObITb TAaKOro pasmepa, 4HTobbl Macca OTAENBHON CTPYXKKM cOCTaBnsna npubnu-
3uTenbHo 10 Mr (100 wT./r) 4N NermpoBaHHbIX 1 H3KONErMpoBaHHbIX cTanei 1 okono 2,5 mr (400 wT./r) ana
BbICOKOMErMpoBaHHbIX cTanen. Ecnv cTpykka HegocTaTouHo Merkas 4f1s NPOBeAeHUsi aHannsa, To ee U3merb-
yaloT B yaapHoi ctyne. MexaHunyeckas 06paboTka Ha cTaHKe pe3aHueM A0oMmkHa ObiTb BLINOMHEHA TaknuM Cro-
cobom, 4YTobbl N3bexaTb MoNyvYeHUs OYeHb MENKUX YacTuyek matepuana. B cnyyae otbopa obpasua ana
aHanusa, cogepxawero Mesikui nopoLloK B Buae YacTul, pasmepom meHee 50 MkMm (Mnn 500 Mkm Ansa onpeae-
neHnsa yrnepoaa B Buge rpacuta, cepbl M ApYrnx afieMeHTOB, CKIIOHHBIX K CerperaLumn B 3aBUCMMOCTU OT pasMe-
pa CTPYXKMW), OTAENSAT KPyMnHble YacTULbl OT MefKUX U onpedenstoT Maccy pakuMu Kaxaoro pasmepa.
B3aseluvBaloT NponopumoHarnbHble YacTu Kaxaom (hpakLmm, 4Tobbl Nony4nTs NpeacTaBUTeNbHBLIA 06pasen Ans
aHanuza. Mpu oTbope 0bpasLia Ans aHann3a ¢ Lenbio onpegeneHns cogepkaHus azota BO3MOXHO 3arpsisHe-
HMe aTMocdepHbIM a30TOM MEeSKUX YacTUL, CTPYXXKW, NofyYyaeMoin MexaHn4eckum pesaHueM. FoToBAT aTOT
obpaseL, Ana aHanuM3a NyTeM MexaHW4ecKoro pesaHus MpoMeXxyTodHoro obpasua Takum obpasom, 4Tobbl
n3bexaTb (Mo BO3MOXHOCTW) NONYyYEHUs1 YacTUL, CTPYKKN pasaMmepom MeHee 50 mkm. Kpome Toro, npegnoyTu-
TenbHO MPOBOAUTL 3TY onepaLunio BaTMocdepe aproHa. XpaHsaT CTPYKKY B repMeTUYECKM 3aKpbITOM KOHTenHe-
pe. Mpu oTbope obpasua Ana aHanusa, KOTOpbLIA NpeanonaraeTcsl UCMOMNbL30BaTb ANs onpeaeneHus
coaepXaHus yrnepoaa, koraa oH NPpUCYTCTBYET B O4EHb Mariom KonyecTBe, BO3MOXKHO 3arpA3HeHUe CTPYXKKA
yrnepogcogepxalmn Matepranamu, NpUCyTCTBYIOLWUMN B aTMoctepe, Unun us Apyrux UCTOMHUKOB. CTPYXKKY
HeoBX0AMMO XpPaHUTb B repMETUYECKN 3aKPbITOM KOHTEMHEepe Ui, NPeAnoYTUTENbHO, B YCNOBUSIX MHEPTHOMN
atMmocdepsl. XKenaTenbHo yaanuTb NOBEPXHOCTHBIA yriepos, Hanpumep, NnyTeM npeasaputenbHOro Harpesa
HerocpeACTBEHHO nepes onpeaeneHnem ero coaepkaHus UM MOXHO OTAENbHO YCTaHOBUTL codepkaHue
MOBEPXHOCTHOrO M BHYTPEHHEero yrnepoaa, Hanpumep, ¢ ucnonb3osaHuem auddepeHumMpoBaHHbIX CUrHaNoB.
AnbTepHaTUBHO — MOXHO 0TOBpaTh paboyyto Npoby B TBREpAOM BUAe, HanpuMep Kak Kycodek metanna, nomny-
YeHHbIW MyTeM NpoBUBKA.

10.4.3 OGpasel Ana aHanusa B BUAe MOHONIMTHOIO Kycka

B criyyae onpegeneHns xumMmM4eckoro coctaBa U3gernunii TOHKOro ceueHus, Hanpumep Nonoc U NMcTos,
pabouve npobbl 4nsA aHanMsa TepMUYEeCKUMU MeTodamu MOryT GbiTb U3rOTOBMEHbl NYyTeM OTKyCbiBaHMSA
HeBOoNbLUNX KyCOYKOB OT Kpas n3aenns. AnbTepHaTUBHO — KyCKU MeTarnia TONWNHon ot 4 40 6 MM MOryT BbITb
nony4veHel nepdopuposaHnem nucta unu nosockl. B cnyyae paboTbl ¢ UCXoAHBIM 06pa3sLOM TOMLMHOK Npu-
6nusnTensHo 1,5 MM UM MeHee HeOBXOAUMO CHU3UTL MECTHBLIA HarpeB, BO3HUKAOLWWIA NPU 3NEKTPUYECKOM
paspsige, KOTopbI NPOUCXOAUT NPU UCMONb30BaHUN MeToAa ONMTUYECKOTO AMUCCUOHHOIO CNEeKTpansHOro aHa-
nusa. Hanpumep, kpas o6pasla Anst aHannsa MoryT ObITb 9NIEKTPUYECKU NPUBapPeHb! K HE6ONbLWWM CTarnbHbLIM
6nokam nnu obpaseL, MOXeT B6bITb 3aenaH, HanpuMep, B 6enyio XXeCTb ¢ 0AHOW OTKPLITON NOBEPXHOCTLIO.

10.5 OT60p 06pa3yoB cTanu, cogepxaliei CBUHeL,

[ns MUHUMUM3aL WM NOSIBNIEHMS YacTUL, MbINW BO BpeMsi onepauuni otbéopa n noaroTosk 06pasuoB A0IMK-
Hbl BbITb MPUHATEI Mepbl NPEeAOCTOPOXHOCTU. MpoMeXXyTouHBI obpasel, oTpesalnT OT ucxoaHoro obpasua
nunon Ans pesku metanna. CTpyxky nonyyawoT dpesepoBaHMeM obpasLa Ha HU3KOW CKOPOCTU, YTODbI He
AOMyCTUTL ero neperpesa n obpasosaHust nbiu. ObopyaosaHue, UCNonb3yemoe ANA NOAroTOBKU MOBEPXHOC-
™1 o6pasua Ana aHanusa (n3n4eckuM MeToAoM, AOSDKHO BbITb OrOPOXKEHO N OCHALLEHO (BbITSXXHOW BEHTUNS-
Livei) nelneynosutenem.

MpeaynpexaeHue — Menkas cTpyxkka, oO6pasyowancsa Bo BpeMsl MOAroTOBKA NOBEPXHOCTU CTanen,
coaepXalyux CBUHEL, U NbINb U3 CUCTEMbI (PUMLTPOB BbITSKHON BEHTUMALIMN A0MKHbI 6bITh COBpaHbl U NoMe-
LWweHbl B 6e3onacHoe MecTo B COOTBETCTBUM C 3aBOACKUMM NPaBUIIaMM Mo YTUNM3aLMU OTXOA0B, coaepKaLlmxX
CBUHeL,
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10.6 OT60p M NoaroToBKa o6pasua Ans onpeaeneHus coaepxaHus kucrnopona

10.6.1 OG6wue nonoxeHUs

BaxxHo He JonyckaTb 3arpsAsHeHust o6pasLa, a Takke yaansiTb OKCUAbI C ero NoBepXHOCTU Ha KaXKAoM 3Ta-
ne oT6opa 1 noaroToBkM Npobbl. Mpn Bcex onepauusix ¢ paboyen npoboi UCNonb3ayroT NUHLETHI, MPUKOCHOBE-
HWe nanbLueB He gonyckaeTcs. B crnyyae aHanu3a cTanei ¢ o4eHb HU3KMM cofepXaHuem Kucropoaa
MexaHu4eckyto 06paboTky paboyei Npobbl BEINOMHAT NOA 3aLUMTON MHEPTHOro rasa.

10.6.2 MeToabl oT6opa oGpa3ua

O6pasubl 0T6MpaloT B COOTBETCTBUN C OAHNM U3 CNieayoLUmMX METO40B!

a) oTpesaloT NoAxXoAsLLMiA No hopme NPoOMeXyYTOUHBIN 06paseL, MexaHudeckol nunoin. O6paseL, MoxeT
6bITb, Hanpumep, B opMe HeGONLLUON NNACTUHKN UNK ancka. cnonbays pyvHyto nuny, oTpesaroT oT 3Toro
obpasLa pabouyto npoby, Macca KOTOPO IBMSIeTCS AOCTATOYHOW ANS NpoBeAeHUs aHan1sa;

b) npomexyTouHbI 06paseL, oTpesatoT B popMe Kycka TonwmHoi oT 3 40 4 MMm. ObpabaTbiBatoT NoBepx-
HOCTM 06pasLia Haxaa4Hol Bymaroi Ha ocHoBe kapbuaa KpeMHUsA, UMetoLLel 3epHUCTOCTL 60, 3aTeM 3auuLla-
0T C MOMOLLbIO HeBonbLIo pesbl, T. €. POTALUMOHHBIM HaMUBHUKOM C PEXYLLUMU 3yBbsiMK, HA CKOPOCTH
nopsaaka 30000 06/MuH. MoBepxHOCTW 06pasLa nocne noaroToBKM A0MKHbI ObITb rMagKuMmK, C MeTanIMyeckum
6neckom 1 6e3 aedekToB. BuiGMBatOT Kycok MeTanna noaxoasiuern maccel U3 obpasla aAna aHanusa, 4Tobbl
nony4nTs pabouyto Npoby, Cnonbays nyaHCcoH AuaMeTpoM 4—6 MM. Onepalnio BbIGUBKN BLINOMHAOT Takum
cnoco6om, uTobbl pabodan npoba nagana B CTEKMAHHLIA KOHTEAHEpP, KOTOPLIA NPoAyBaeTCA aproHOM WIu
A30TOM U MOXET BbITb 3aKPbIT KPbILLIKOX U1 NPOBKOIA;

C) Bbipe3aloT MPOMEXYTOUHbIN obpasel, B hopMe NPAMOYrofbHWKa pasmepamMu NpubnmanuTernisHo
10 x 100 mm. O6pasel, 06Ta4MBaOT Ha TOKAPHOM CTaHKe Npu ckopocTh okono 1000 06/MUH, YTOBLI MOAYYUTb
obpaseL AMameTpoM NpubnuanTtensHo 7 MM. MpogonkatoT 06TOUKY Npu yNpasnseMor CKOpoCcTU Nogayun pes-
uaot0,1400,15 MM 3a ogunH 06opoT Ha ckopocTMoT 800 Ao 1000 06/MUH, 4TOGEI YMEHbLIUTL AnameTp obpasua
A0 6 MM. MoBepxHOCTKN 06 pasLia nocne NoAroTOBKM AOMKHEI ObITb FNagkMmm, ¢ MeTannunyeckum 6neckom n 6es
AedekToB. OxnaxaaroLme XnuakocTn He crnegyeT NpUMeHsiTb Ha KOHEeYHOM 3Tane npoLecca MexaHN4eckomn
06paboTku pesaHnem. Py4Hol nunoin oTpesatoT OT YncToro obpasua paboyyto npoby maccoi, noaxoasuen
ANs NpoBeAeHns aHanuaa.

10.6.3 MoproToBka paboyei NpobbI

B cnyyae npumeHeHus metoga no 10.6.2, nepeyncneHue b), n ecnu pabodas npoba u NpoMeKyTOUHbIA
obpaseL, He OKUCEHbI, TO pabo4yto NPoGY MOXHO NCNOMb30BaTh Cpasy nocre ee BbIGUBKU MyaHCOHOM (nocne
KpaTkoro XpaHeHust B CTEKISIHHOM KOHTeNHepe). B cnyyae npumeHeHns metogos no 10.6.2, nepevncneHna a) u
C), UANUHAPUYECKYHO NOBEPXHOCTb paboyelt Npobbl rOTOBAT AOCTATOYHO rMaKor, YTobbl 06xoauTben 6e3
AononHUTenNbHOM 06paboTkn HanunbHUKoM, OOHaKO KaXayto U3 ABYX TOPLIEBbLIX MOBEPXHOCTEN cneayeT noa-
rOTOBUTL HANUMbHUKOM. MorpyxatoT pabouyo Npoby B aLETOH U 3aTeM cylLaT Ha BO3AyXe Ui noa AeNCTBUEM
HU3KOTO Bakyyma. AHann3 NpoBoaaT HemeaneHHo. He omkHo 6bITb 3aaepkku Mexay NoaroTokon paboden
Npo6kl 1 aHaNM30oM.

10.7 OT60p M NoAroToBKa oGpasua Ans onpeaeneHUsa coaepxkaHus Bogopoaa

10.7.1 O6wWue nonoxeHusn

MeTogbl oT6opa 1 noaroToBkn obpasua AomKkHbI 0becneunBaTb MUHUManbHyo AMddysuio Boagopoaa u
KOHTPOIb 3a 6eicTpoTON Anddy3nn, koTopasi MIPOUCXOAUT BO BpeMsl 0T6opa, XxpaHeHus obpasLia 1 NoAroToBKN
paboueit npobbl. O6pasel, cnegyeT BbIGUPaTh CBOGOAHBIM OT TPELUMH, MOBEPXHOCTHOM MOPUCTOCTU U BNarn.
CocTogHue paboyeit Npobbl MOXET CUMbHO BAUSTL HA pe3ybTaThl aHANMUTUYECKOrO U3MePEeHNUsl; MeToabl aHa-
n1M3a MOTyT pa3fniMyaTbCs NO CBOEN YyBCTBUTENLHOCTM K MPUCYTCTBUIO BoAbl. [poLieypHble TOHKOCTU cnedyeT
CTPOro BLIMOMAHATL ANA TOro, YTo6bl NONYYATL BOCMPOU3BOAUMOE KadecTBO aHanusa. MoTepu BogopoAaa
obpasuom nytem anddysum MoryT GbiTb GonbLIMMKU NpU TeMMNepaType OKpyXalolleid cpeabl, 0COBEHHO U3
06pasLOB C TOHKUM NonepeyHbIM ceveHneM. BaxxHo coxpaHsaTb NpoOMeXyTouHbIA 06pasel, obpaseu Ans aHa-
nusa u paGouyto NpoBy Npu TeMnepaType, koTopasi SIBMSETCS, N0 BO3MOXHOCTMU, HU3KOW Ha BceX dTanax oT6o-
pa, XpaHeHuA 1 NoaroToeku obpasua. Obpasel, Ana aHanuaa cnefyeT XpaHUThb B oxragutene. [na 31oi uenu
NOAXOAUT CKMKEHHBIA a30T UM CMECh alleToHa U TBePAON YrIieKUCnoThl B Buae Nynbnbl. O6pasel, n pabouyto
npo6y cneayeT aepxaTb XONoAHLIMU NpU pe3ke obpasLia U Bo BpeMsi NoAroToBku paboyeii npobel. O6paseu
pabouyto Npoby oxnaxaatoT 06UMbHBIM NOTOKOM OXJIaXAaKoLLel XUAKOCTM BO BpeMsi BCeX onepauui MmexaHu-
yeckoi 06paboTKun pesaHneM UnNn UX oXnaxaarT Yepes KOPOTKUE UHTepBasibl BpEMEHU, UM MPUMEHSAOT KOM-
BuHaunio o6oux metoaos. Ob6pasel, oxnaxaarT NOrPY>XeHUEM ero B BoAy CO fibAOM UMW NpeanoYTUTENbHO B
oxnagutens. O6pasubl 6onblIoro ceveHus criedyeT NakoBaTb ¢ TBEPAON YINEKUCNOTON Tak, YTo6bl 6bin Xopo-
LLIA TEPMUYECKUIN KOHTAKT ¢ 06pasLoM. Bo Bpems MHTepBarioB Mexay MalluMHHOW 0B6paboTkol Kycku rpybon
Hapesku cnegyeT BO3BpaLlaTh Ha XpaHeHWe B oxnaauTers. JTiobyto Bnary, npucyTCTBYIOLLYIO HA NOBEPXHOCTH
paboueln Nnpobbl nocne ee oxnaxaeHus, cnegyet yaansate. Pabo4vyio npoby norpyxatoT B aUeToH U 3aTem
CyLuaT HECKOSbKUX CEKYHA B YCNOBUAX HU3KOTro Bakyyma. O6pasLibl, KOTOpble HeMpaBUibHO oXnaxaanuce unm
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XpaHunucb, 6pakytoT. MoaroToBKy NOBEpXHOCTM paboyen Npobbl 3a4MCTKON NPUMEHSIIOT B MUHUMAaNbLHOM
cTeneHun, TONbKO ANA yAaneHus OKCUAoB W AedeKToB NoBepxHocTU. PaGodyo npoby aHanuanpytoT cpasy
nocne nNoaroToBKN.

10.7.2 MeToabl oT60pa o6pa3LoB

B cooTBeTcTBUM C reomeTpuieckon hopMoln OTAENBLHOIO Kycka Matepuana unu n3aenns NPUMeHsIoT
noaxogswme obpabaTtbiBaroLwme MHCTPYMEHTbI, YTOObI MOAroTOBUTL UCXOAHBIA 06pa3sew ANs aHanusa nytTeM
06TOYKM, hpesepoBaHUA, pacnUNUBaHUS, pasaeneHust Ha Cnou Npu peake KPyribix 3aroToBok U T. A. V3 nuTba
UM NOKOBKM O0TOUpatoT obpasel Ans aHanusa Nnogxoasliero pasmepa U3 CpeanHHoON YacTu, rae NioTHOCTb
coaepxaHusa sogopoaa Boiwe. U3 ANMHHOro KOBaHOMo U3AENUs Bbipe3aloT NPOMEXYTOYHbIA 0bpasel, NUIon
nnn abpasnBHBIM PEXYLLMM KPYroM B MecTe, pacnonoXeHHOM Ha NOMOBUHE PacCTOAHUA MeXAy LieHTparbHON
NUHUEN N3aennsa nKpaeMm, MHa pacCTOSHUM OT Kpas, paBHOM, MO MeHbLUe Mepe, NOSIOBUHE NONEePEYHOro ceye-
Hus1. OT NPOMeXyTOo4YHOro obpasua oTpesarT Kycok pasmepamn, NoAXoAsWMMK Ansa 06TOYKM Ha TOKapHOM
cTaHke, YTobbl Nony4nTh 06pasel, AnA aHanusa. Obpasel Ans aHanusa XpaHaT B oxnaguTene.

10.7.3 MoproTtoBka paboyen NnpoGbl

OT o6pasua ansa aHanusa oTpesatoT pabouyto Nnpoby noaxoasiuei Macchl TakuM cnocobom, UToObl cBec-
TW K MUHUMYMY Harpes obpasua. OxnaxagaloT obpasel Npu peske Yepes KOPOTKUE MHTepBaribl BpeMeHU. oTo-
BAT MOBEPXHOCTb paboyeit Npobbl 06TOUKOW HaNUMbHUKOM, APOGecTpyhHOW 06paboTKOW UNK NEerkum
wnucoBaHeM. B cnyyae 06ToukM o6pabaThiBaloT NOBEPXHOCTU BPYUHY0 BapxaTHbIM HanunbHUkoM. Mpu
ApobecTpyiHoi 06paboTke NCNOMb3YIOT COOTBETCTBYIOLLYIO MALUMHY UCKIIOYUTENBHO AN NPUroTOBNEeHUA
pabouein Npobkl, 4uTOObI N3bexaTb ee 3arpA3HeHMs oT Apobu. Mpu npuMeHeHUM WINUOBaHUA OxNaxaaT
pabouyto npoby Yepes HeborbLIME UHTEpBaIbI BpeMeHU. Pabouyto npoby 06e3xupuBaloT, Norpyxas ee B aue-
TOH, 3aTEM CyLLIAT HECKOTLKO CEKYHA Noa BO3AeACTBMEM HIM3KOro BakyyMa. AnbTepHaTuBHO — paGoyas npoba
MoxeT GbITb NOAroToBIeHa ANs aHanuaa 06e3xvprsaHnem B U30NPONUIIOBOM cnupTe (2-NponaHon) U nocne-
OYHOLLEN CYLLIKOW C UCTIONb30BaHWeM AnaTunosoro adumpa.
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Mpunoxenne A
(cnpaBouHoe)

YctpoicTtBa ana ot6opa npo6 o6pasuoB KUAKOTro YyryHa v ctanu

A.1 O6wme nonoxennsn

Pa3soeble ycTponcTea ansi ot6opa npob XXnMgKoro YyryHa u ctanu COCTOAT N3 HebonbLLION NPECCOBaHHON CTanbHON
hOpMBbI, KEPAMUHECKON UMK KBapLEBOW TPYOKWU, KOTOPbIE MOHTUPYIOT B TONCTOCTEHHON 3aLUMUTHOW KapTOHHOW Tpy6Ke.
CepuiHo BbINycKaoT pag Npo600T60PHUKOB Pa3HOro TUNa. XapakTepucTmka nx OCHOBHbIX CBOMCTB NpueegeHa B A.2—A 4
C NpvMepamMu, NOKasaHHbIMK Ha pucyHkax A.1—A.6. Pa3amepsbl, NnpuBogMMbIE B HACTOSILLLEM MPUITOXKEHUN, ABMAIOTCA
MHOPMaLMOHHBIMMU.

A.2 TMorpyxaembie Npo600T60pPHNKN

A.2.1 YctporictBaans otbopa npob norpyxaemoro Tuna moryT 6biTb BBeAEHbI B pacnnas BPYUHYIO UNU MEXaHUYeC-
KVMU CpeacTBaMM C UCMONb30BaHUEM CTarnbHON OpMbl, BCTAaBNEHHOM B KAPTOHHYIO TPYBKY Unn NpuKpenneHHon Henocpe-
ACTBEHHO K y3ny npobooT6opHUKa. Bpems norpyXeHunsi UameHAeTCA B 3aBUCUMOCTN OT KOHCTPYKUUM Npo6ooT6opHMKa 1
ycrnoBuii otTbopa npob, B 4acTHOCTK, OT TEeMMNepaTypbl pacrnaea, Ho 06bIMHO OHO cocTaensieToT 3 Ao 8 c. KoHcTpykuma dop-
Mbl TaKOBa, 4TO obecrneunBaeT Nerkmi Belxod Bo3gyxa ua nonoctu hopMbl U ra3os, BbiAensieMbiX BO BPEMSA rOPeHNUs KapTo-
Ha. PydHas wTaHra no3sonsieT ynpaenaTh NMUKON BO BPEMSA NOrPYKEHWsA 1 Bbixoga u3 pacrnasa. [lpn ot6ope npob us
KOBLUEN U KOHBEPTOPOB BTOPUYHOM 06paboTkn MOXHO MCMNONb30BaTh MEXaHUHECKYIO CUCTEMY A5 OMYCKAHUS U NOAHATUSA
Konbs. HekoTopble TMNbl Npo6ooTOOPHMKOB MMEIDT TepMonapy AN U3MepeHns TeMnepaTyphbl, KOTOpas yCTaHOBMNeHa B
KBapLeBoW Tpybke psagoM ¢ kamepoi ans npobkl. Korga B KNCNOPOAHOM KOHBEPTOPE MMEeeTCs1 A0NOMNHUTENbHAA U3MepK-
TenbHasn dypma, To dopma B cbope MoxeT BbITb 00beAVHEHA C U3BMEPMTENBHBIMM AaT4MKamu, YTo6bl Nnony4aTte Npoobsl
ansi nabopaTopHOro aHanuaa.

A.2.2 YCcTpOWCTBO, B KOTOPOM Kamepy Ansi Npobbl HANOMNHSAIOT pacniaeom nog genctemem deppocTatmHeckoro
AaeneHusi. OHO COCTOMT M3 cTanbHON pa3beMHoV hOpMbl, yaepXKMBaeMOl B KAPTOHHOW TPpyOKe KONbLIOM OrHeynopHoro
martepuana. Popma uMeeT BHU3Y BXOOHYIO KBapLEBYHo TPYOKY C TOHKUM CTarbHbIM 3aLMTHBIM KOMNMaYkoM Ansi NpeaoTepa-
WeHns gocTyna wnaka unu niboro gpyroro 3arpsisHeHuns. KapToHHele Tpy6ku gnvHon ot 200 go 1500 mm nnm 6onee moryt
6bITh YACTUYHO NOKPbITHI OTHEYNOPHbLIM MaTepUanoMm, YTo6bl YMEHbWNTEL pa3bpbiarMBaHue BO BPEMS NOrPyxXeHusl. 1ot
™R Npo6ooTOOPHMKa MCNONb3YIOT, B OCHOBHOM, Ansi oT6opa 06pa3uoB XWAKOW CTanu B NeYax v KoBwax. [1Be pasHbie
KOHCTPYKUMMW NpVBEaAeHbl Ha pucyHke A.1.

A.2.3 O6pasubl, nony4aemslie ¢ UCNONb30OBaHNEM NOFPYXKaeMbIX YCTPOMCTB, HANOMHAEMbIX Nog AencTBueM dep-
pocTaTM4ecKoro 4aeneHuns, MOryT pasnuyaTbesi No KoHUrypauuu. PasnuyaloT cregytowme Tpyu OCHOBHbIX TUNA:

a) obpasubl B BUAE AMCKa CO LWThIPbKOM NOKa3aHbl B Ka4eCTBe Npumepa Ha pucyHke A.2a. [luck npurogeH gns aHa-
nv3a dnanyHeckuM MeToAOM, a WTbIPek MoOXeT BblTb UCMOMNB30BaH 415 aHann3a TepPMUYECcKUM MeTogoM. AMck MoOXeT BbiTb
oBanbHOMN, KPYrIon unw gpyrow nogo6Hon hopmbl;

b) o6pa3ubl B BUAE ANCKA CO LWTHIPLKOM U PSAOM NPUIMBOB K AUCKY. Mpunuebl umetoT maccy o1 0,5—1 r. OHu nerko
OTNaMbIBAIOTCH OT AWCKA ANA NPUMEHEHUs B Ka4ecTee pabouunx Npob B TEpMUYECKMX METOAAX aHamNMn3a;

c) obpasubl ¢ ABOMHON TONWMHOMN NOKa3aHbl B kKavecTBe Npumepa Ha pucyHke A.2b. B Takom o6pasue vyacTb Aucka
ymeHbLieHa no TonwmHe. OH rogmTes ans nepdopupoBanusi, 4To6bl Nony4arb Kycky metanna amaMmeTpom oT 4 4o 6 mm,
KOTOpble NCMONb3yT kak paboune npobel B Tepmuyeckux Metogax aHanusa. bonee Tonctyio cekumio gucka obpasua ¢
ABONHON TONWMHOW NCNONb3YIOT ANA aHanu3a husnyveckum metogom. [insa o6pasua, nony4eHHoro n3 npo6ootbopHuka n
uMetoLero TBepaocTs 25 no wkane C Pokeenna, moxeTt notpeboBathesi TepMuyeckas obpaboTka nepeg nepdopuposa-
HUEeM.

A.2.4 B ycTtponcTBax ansi otéopa npo6, OTHOCALWMXCS K TUNY, NOKa3aHHOMY Ha pucyHke A.3, kamepa ans obpasua
HanonHsIeTcs Noa AeNCTBMEM CUIbl TSXKECTU. 3TO YCTPOWCTBO COCTOUT U3 ABYX UMK YETHIPEX CTanbHbIX LUNUHAPUHECKUX
HOpM, KOTOPbIE NMOMELLLEHbI B OTHEYNOPHBIN COOPOYHLIN Y3€n U NpUKPerneHbl K KApTOHHON Tpybke. dopmanmeeTt 60koBoe
BXOAHO€ OTBEPCTUE, KOTOPOE 3aLLUMLLEHO OT NONaAaHUs Wnaka. Y3aern ¢ hopmMaMm MOXET UMETb OTHEYNOPHYIO 3aLMTY, YTO-
6bl yMeHbWNTL pa3bpei3rBaHe BO Bpems norpyxeHns. Obwas anvHa yana B c6ope n kapToHHOM TpyOku coctaBnsieT
400—800 mM. Bpems norpyxeHusi 06blMHO paBHO ABYM UMK TPEM CeKyHAAM. ITOT TN Npo6ooTOopHMKA MCNONb3YIOT B
cuTyauumsix, korga obpasew TMna gucka co WTbiPpbKOM He yaoBneTBopsieT Tpe6oBaHWAM aHanmaa. Ero 06b14HO NpuMeHsAoT
Ansi ot6opa Npo6 KMOKOro YyryHa v CTarnu u3 KOBLLEW, a TaKkKe XXUAKOW CTanu u3 u3noXxHuu, u Npu HenpepbiBHOW pa3nueke
Yepes NpomexyTouHoe ycTponcTBo. Obpasel, nonyvaembiii M3 Takoro npo6ooT6opHuKka, 06614HO MmeeT gnameTp 30 MM K
AnnHy 70 Mm.
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a — PackucnuTens B kamepe ans obpasua b — Packucnurerns B OTOENLHON CMEecUTENLHON kamepe
1 — KpbllLka; 2 — KBapLieBas Tpybka; 3 — packucnu- 1 — kapToHHas Tpy6ka; 2 — pasbemHas hopma; 3 — necuyaHblii Aepxa-
Ternb; 4 — Konnayok kamepsbl; 5 — knei; 6 — necok; Tenb; 4 — kBapLesas TPybka; 5 — packucnuTens ¢ Kamepamu Ans nepe-
7 — KkaMepa ansa obpasua; 8 — HapyXHbIil pyKaB; MelLMBaHusl; 6 — LiNakoBas wanka

9 — pykaB; 10 — ckoba; 11 — 3awmTHas Tpybka

PucyHok A.1 — lNMpumepbl Norpy>kaembix NPo600TEOPHUKOB, HANONHSAEMBbIX NoA AeUCTBUEM
¢heppocTaTUNECKOro AaBeHUs

32 36 -42

a — ba3oBas KOHCTPyKUMs b — Auck ABOAHON TOMNLWUHBI

A Cerperauusi - okMcneHue
/I'Ipep,craaurenbl-lblﬁ cnown
Cnoii abip OT ycaaku nop

e [PEACTaBUTENbLHDIA CMOV
™~ _Cerperauus - okucneHue

¢ — [lnck, Nnoka3sbiBalOLLMA HaNnacToBaH1e CrioeB
PucyHok A.2 — Mpumeptl 06pasyos B BUAE oucka Co LTbIPbKOM
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1 — cranbHas dopma; 2 — packucnutens; 3 — Kpbilka, NpeaoxpaHaiowas ot 6pbIar

7

PucyHok A.3 — lMpumep norpyxaemoro npo6ooT6opHMKa, HaNoNHAEMOoro nof AeUCTBUEM CUTbl TSDKECTU

A.2.5 Yetponctea gns ot6opa npo6, paspaboraHHbie MO crneunanbHOMY NPoekTy. VX npumeHsiioT ansa otéopa
06pa3sLoB KUAKOrO YyryHa B NIUTHUKE JOMHbI, U3 KOBLLIA CUrapoobpasHoi hopmbl Ha TENEXKE U NEPeaaToMHOro KoBLwa. JTu
Npo600TOOPHUKM MMEIOT BCTPOEHHbLIE NNAacTUHbI OXMNaXAEHUS pa3HON TOMNLWMHLI ANA 06ecneveHuns BbICTPOro oxnaxgeHust
oTo6paHHOMN NPObbI XMAKOro YyryHa. XapakTepucTuKa ABYX TaKUX YCTPOMCTB pa3HbiX TUNOB A4AETCs HUXE:

a) BapuaHT Npo60o0TBopHUKA, KOTOPLIN HANOMHAETCH NoAd AeUCTBUEM dheppocTaTMUECKoro aasnenus (A.2.2). B
HeM peanvn3oBaHO KOHCTPYKTMBHOE peLleHMe Ha OCHOBE UCTNIONb30BaHUS CTaNbHOW Pa3beMHON POPMbI C TONCTOW CTEHKON
WK CTarnbHbIX OXNAXAALWMX NITAacTUH, YTO6LI NoNyYnTsL 06pa3seL B Bue ANCKA CO LUTHIPLKOM U PSZI0M NPUITMBOB K JUCKY.
OT0T TMN NPo6ooTHOPHKMKA NokasaH Ha pucyHke A.4. [luck o6pa3sua MoXeT 6bITb pasHbIM MO TOMLLMHE B Npegenax ot 8 go
12 mm. WTbIpek, kak npaesuno, npeacraenseT coboi umnuuap anametpom 4 mm. Bpemsi norpyxennst — o1 5 10 9 ¢ B 3aBu-
CYMOCTM OT NPUMEHEHWS;

b) nNpo6ooTEOPHUK, KOHCTPYKLMSA KOTOPOro UCKIIoYae T PUCK MPOCaYMBaHUS XXMAKOIO YyryHa npu ot6ope npob o4eHb
TeKy4ux pacnnaesos. Popma ¢ GOKOBbIM BXOAHbLIM OTBEPCTUEM UMEET ofHy unu 6onee oxnaxaawwmx nrnactmH. OHa yaep-
KVMBaETCA B Tene Necka, CBSI3aHHOI0 C KAPTOHHON TPYBKOW. STOT TMN NPo600TOOPHUKA MOXKET BKITIoUaTh B ce651 0TAENbHYIO
WU CBA3AHHY0 POPMY A1 OTIIMBKM CTEPXKHSA. [Tony4YeHHbIn 06paseL, Kak npaBurio, umeet gnameTtp 35 MM Npu TorLMHE,
M3MEeHSEeMOW 0T 4 0o 12 MM B 3aBMCMMOCTU OT TpebyeMoi CTPYKTYpbl MeTanna. BoamoxeH BapnuaHT cTepxHeBoro o6pasua
anameTpom 6 MM 1 AnuHom 45 mm.

A.2.6 YcTponcTBa cnelnanbHOM KOHCTPYKLMK NPUMEHSIIOT Anst oT6opa 06pasuoB 13 XUgkoro metarra B BakyyMHOW
WHOYKLUWOHHON NeYu.

Mpumepom sBnsieTcs MexaHnam oTGéopa npobbl B BUAE TPYOKM M3 OTHEYMOPHOro MaTeprana, KoTOpbii pacronoXeH B
cnucTemMe 3arpysku neun. NMpo6ooTbopHUK NogBeLIeH Ha kaHaTe, YTobbl o6ecneumBaTe BEpTUKaNbHbIM 4OCTYN pacnnasa
noa AeycTBMEM CuIbl TsbkecTu. B aTom cnyyae nonydvatot o6pasel B BUAE LUnuHapa guametTpom 35 Mm.

A.2.7 Yanbl namepuTenbHbIX AaTYMKOB, UCMONb3yeMble B AONOMNHUTENBHOW (DypMe KUCIOPOAHOrO KOHBEPTOPa AN
Npou3BOACTBA CTanu, MOryT BKIoYaTk hopMbl Ans oT6opa Npob xuakon ctanu. ATn hopmel TUNA, ykasaHHoro B A.2.2,
MOTyT GbiTb MPUMEHEHbI B Cry4Yae UCMNOMb30BaHUSA AOMNONMHUTENBHON hypMbl BO BPEMSA NoJdadn Kucnopoga (onepaums
OyTbs) U B Neprogd, Koraa Kuenopog He nogaeTcs (KoHew onepaumm gytes). Bo Bpemsi 3Tol onepauym MOXHO UCMONb30BaTh
hopMy ApYrov KOHCTPYKLMK, 4TOGLI NoNyYnTh 06paseL, NPAMOYronbHoM opmbl pasmepom 40 x 30 mm 1 TonwmHon 20 mm.
TunuuHbIv y3en B c6ope, NOKa3aHHbIN Ha pUcyHKe A.5, BKITIOYaeT AaTHUKM ANA U3MEPEHNS OCTAHOBKM NIMKBUAYCA, TeMne-
paTypbl, KNCTOPOAHOIO NOTEHUMANa u COAEPKUT NPSIMOYTONbHY0 OpMy ¢ BOKOBBIM BXOAOM, KOTOPYIO MCMONB3YIOT A4S
nony4exnsi obpasua Bo BpeMsi NpoLecca namepeHus.
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1 — HapyXHblii KAPTOHHbIN 3aLUUTHbI PyKaB; MOXET MMETb NOKPLITUE MaTEPUATIOM, NPEAOXPaHSIIOLLUM OT 6pbiar;
2 — cranbHasa ¢opmMa GbiCTporo oxnaxaeHus (TonwmHa 6 Mm) anst o6pasoBaHnsl CTPYKTYpb 6enoro uyryHa;
3 — 1py6bKka Bnycka npo6bl; 4 — MeTannuyeckas Kpbilika

PucyHok A.4 — lNpumMep norpy>xaemoro ycTpoicTBa Ans otéopa npob Xuakoro YyryHa u3 4OMHbI

/

I R N

1 — 3alUTHbIE KONNaYku; 2 — KUCNOpOJHas sueika; 3 — Tepmonapa oCTaHOBKU NUKBUAYCA; 4 — KapToHHas Tpybka; 5 — packucnu-
Tenb, 6 — 60KOBOE HakonNneHue; 7 — TepMonapa; 8 — XeneaHbli KOHTaKTHBLIA 3aNeKTpoa; 9 — MeTannuMyeckas NnacTuHa OXNaKAECHUS;
10 — kamepa anA obpasua; 11 — necvyaHoe Teno; 12 — kaproHHas Tpy6a; 13 — Bbinyckrasa; 14 — coeguHeHue

PucyHok A.5 — lMpumep yana ¢pypmsl ¢ Npo600TEOPHUKOM, MOKa3bIBaKOLWWUiA kamepy Ans o6pasuya
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A.3 YctpoiicTBa oTGopa npo6 B noToke

Mpo60o0oT6opHMKM TUNA, MOKa3aHHOTO Ha PUCYHKE A.6a, COCTOAT U3 CTaNbHOM PasbeMHOM (hOPMbI C BLICTYNAIOLLEH
BXOAHOW KBapLEBOW TPYOKOM, yAepXMBaemMoi BTYNKOM B KApTOHHOM Tpy6ke AnuHoM oT 100 A0 225 MM. U3 3TUX yCTPOICTB
nony4atot o6pasLibl TMNa AucKa co LUTLIPLKOM. [1nisi 0oT60pa Npo6 KMAKOro YyryHa NpUMEHSIOT (hOPMbI pa3HOM KOHCTPYKLIUK.
Muku ycTpoicTe Ana oT6opa Npo6 U3 NOTOKa CKOHCTPYMPOBaHbLI TakuM 06pa3oM, 4TO caMm NPoBoOTOOPHUK MOXET 3aHATbL
no3vuuIo B NOToke Metanna noA yrnom 45°. MNpu aTom MoryT 6biTb NpeayCMOTPeHbl HEKOTOpble CpeAcTBa noaaep-
Xk — nnkU. Bpems ot6opa npobbl 06bI4HO cocTaBnsieT 2 ¢. 3TOT TUN NPOGOOTEOPHUKA MCMONbL3YIOT ANS NONyYeHUs
06pa3sLioB XMAKOro YyTyHa U CTanu, pa3nMBaeMbiX U3 KOBLLEH.

a — YCTpOMACTBO Ans B3ATUA Npobbl B NOTOKE b — YcrponcTBo BcacbiBaHus Nnpo6bi

1 — kBapueBas Tpybka; 2 — pasbeMHas hopMa; 3 — KapToH; 4 — KONna4yok
PucyHok A.6 — lMpumepsl ycTpolicTs ans ot6opa npobbl B NOTOKE U BCacbiBAHUEM

A4 YcTpoiicTBa oT6opa npo6 BcachiBaowme

Mpo6ooT6opHUKM THNA, NOKa3aHHOTO Ha pUCYHKe A.6b, COCTOAT U3 CTanbHON pasbeMHOIU hOpMbI, yaepKusaemon B
Nno3uLuM BTYIKO B KAPTOHHOW Tpybke annHoi oT 100 go 225 mm. dopma uMeeT OTKPITYIO BXOAHYIO KBapLeBYIO TPyOKy ¢
3aLLMTHBIM KOMNAYKoM AJ1s1 IPeaoTBpaLleHUs MonafaHus LLnaka unm nUTenHoro nopoluka. Bosayx yaansiot us dopmel,
yTobbI CO34aTh NapLUanbHbIW BaKyyM C UCMONb30BaAHUEM PYYHOIO MU MHEBMATUYECKOTrO Hacoca BeHTypu, pabotaiowero
Ha cxxaTtom Boagyxe. Bpems ot6opa npobel 06b14HO cocTaBnseT 2 ¢. AToT Tun Npo6ooT6opHUKa ucnonb3yloT AnA otéopa
06pa3aLioB k1Ko cTanu B HeBonbLUNX Neyax, UsroXxHULAx, Mpy HenpepbiBHOW pasnueke B OPMbI ¥ pa3NUBOYHbLIX YCTPO-
cTeax. B aTom cnyyae nony4atoT o6pasupbl Tna AucKa CO LUThIPLKOM.

A.5 Cucrtembl packucneHus ans ycTpomcTs no oréopy npo6

YcTpoitcTBa, NpuMeHsieMble ansi oTbopa npoo XUAKOK OKMCNEeHHOW U BYpHOKUNALLEN cTanu, coaepXaTt packucnn-
Tenb 06bI4HO B BMAE NPOBOSIOKU UMK TabneTku, BCTaBNEHHOW B NPO60OTOOPHUK TakuM 06pa3om, 4Tobbl packucnutens
paBHOMEPHO pacnpenensscs B kuakoi ctanu. [lnsa BBegeHusi packucnutens B npo60oT60pHUK NPUMEHSIOT pa3Hblé MeTo-
Abl, Hanpumep:

- packucnuTenb NOMELLAT B caMy kaMepy Ans 06pa3ua, kak noka3aHo Ha pucyHkax A.1aun A.3;

- packucnuTerb NOMeLLaloT BO BXOAHOM Tpybke kamepbl Anst obpasua;

- packucnuTens NOMEeLLaloT B OTAENLHON Kamepe;

- packucnuTtenb U XKUAKYIO cTanb TWaTenbHO NnepeMeLuMBaloT nepeq BXxo40oM B KaMepy Ana o6pasu,a, KaK noKkasaHo
Ha pucyHke A.1b; HekoTopbie NPOGOOTOOPHUKM MMEIOT BTOPYIO CMECUTENbHYIO Kamepy. ANIOMUHWIA, LUPKOHWIA U TUTaH
06bIYHO NPUMEHSIIOT B KA4YECTBE PACKUCIUTENS B 3aBUCUMOCTM OT MapKM CTanu u aHanutuyeckux TpebosaHui.

A.6 KavyectBo ob6pa3sua

A.6.1 MoeepxHOCTHbIe criou o6pa3ua MoryT noaBepraTbCs cerperaumu, a LeHTpanbHas 4acTb MOXeT ObiTb Mopuc-
TOW 1 NOABEPXEHHOMN ycaaKe UNu ApYromy TEPMUYECKOMY BO3AEACTBUIO (PUCYHOK A.2C), HE3aBUCUMO OT Hanuumns aedex-
TOB U OKCUAOB HA NOBEPXHOCTU aAucka. MoaToMy Heo6X0aMMO 0COBEHHO TLATENbHO BLINOMHATL NPOLEAYPLI NOATOTOBKK
NOBEPXHOCTU Aucka AnA aHanusa dpusmyeckumu metofamu. B xoge nogrotosku nosepxHocTn obpasua Heobxoaumo
OTKPbITb CIOW MeTanna, ABNALWWIACA NPEACTaBUTENbHBLIM M0 XMMUYECKOMY COCTaBY.
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O6bI14HO HEOBX0AMMO YAANWUTE CNION MeTanna TONWWHONW OT 1 40 2 MM C NOBEPXHOCTU AUCKA, NOMYHEHHOro 13 NPo6Gbl
XKMUAKOW cTanm, YTobbl OTKPbITh HYacTb 06pasLa, koTopasi NoAxXoauT A hU3NYecKkoro MeToga aHanuaa.

A.6.2 Konn4ecTBo maTepuana, CHATOrO C MOBEPXHOCTM OXNaxaeHHbIX 06pa3LoB, 0To6paHHbIX U3 NPOoGbI XKUAKOro
4yryHa, onpegensietcs CTpykTypon meTtanna obpasua, koTopas MoXeT pa3anuyaTtbCs No TONWWHE aucka. Tun nenonbaye-
moro rpoBooTbopHrka 1 MeTof NOAroTOBKM AMCKOBOro obpasua crnegyeT BelOMpaTh Takmm ob6pasomM, 4Tobbl NonyHnTh
CTPYKTYpY NOBEPXHOCTM BEroro nnm ceporo YyryHa B COOTBETCTBMU € TpeboBaHnsmmu meToda aHanusa. Ecnu obpaseu B
BUAE ANCKa NOMNyYeH U3 XUAKOro YyryHa, To 06bI4HO HEOBXOAUMO CHSATL CIOW C MOBEPXHOCTM TOWMHON NPpMBNnanTensHo
o7 0,500 1 Mm.

A.6.3 B noscegHeBHOW NpakTnKe ycTpoicTea ans otbopa npob cnedyeT Nnepuognyeckn ocMaTpusaTh, YTobbl oue-
HUTb NPMrogHOCTL 0TOBpaHHOro obpa3sua Ans onpeaeneHHoro MeToga aHanuaa.
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MpunoxeHne B
(cnpaBo4Hoe)

YcTpoiicTBa ana otéopa npo6 xugkon ctanu gns onpegeneHus coaepxaHus Bogopoga

B.1 O6uwmune nonoxeHus

Pasoeble Npo6ooTOOPHUKKM Ans 0T6opa Npob KMAKOW CTanu ¢ Lernbio onpeaeneHns cogepxaHns Bogopoaa o6blvHO
COCTOAT U3 NPECCOBaHHON CTanbHON hOPMbI UINN KBAPLEBOW TPYOKU, CMOHTMPOBAHHON B TONCTOCTEHHON 3aLLMTHOW Kap-
TOHHOW TpyOke. 3Tn ycTporicTBa AnsA oT6opa Npob KMAKOW CTanu u3 KoBLUEW, 3NOXHUL, HOPM U NPU HENPepLIBHOW pas-
NVBKe NpeAHa3HaqeHb! 4ns nonyyveHns o6pasuoB B BUAE WTbIPbKa MW CTEPXKHA AgnameTpom 7—12 MM 1 gnuHom ot 75 o
150 mM. Heckonbko TMNoB NpoGooTOOPHMKOB BbIMYyCKAT CEPUIMHO, XapaKkTepucTKa X OCHOBHLIX CBOWCTB NpUBeAeHa B
B.2nB.3 cnpumepamum, ykazaHHbIMU Ha pucyHke B.1. B HacTosILweM NpmnoKeHnmn 4aHbl TONbLKO pEeKOMeHAyEMbIe pasmepbl.

B.2 MorpyxHbie Npo600T6OPHNKN

PasnuuatoT ABa TMNa ycTpoicTe ansi otbopa npob ¢ norpyxeHnem B pacnnas:

a) npoboOoTOOPHUKM TMNA, NOKa3aHHOIo Ha pucyHke B.1a, coCTOAT U3 KBapUEeBOW TPYOKU BHYTPEHHUM AnamMeTpoM
7—9 MM, NOMELLLEHHOW B 3aLMTHYHO KAPTOHHYIO TPYOKY. BepxHuii koHew, TPYOKM OTKPbIT, @ HUKHUI CHabXeH KoNnavkom ¢
antoMuHeBol onbron Ansi NpegoTBpaLLeHns nonaganus 3arpsisaHeHnst. KapronHas tpy6ka anudon 250 unmn 400 mm, B
3aBUCUMOCTU OT NPUMEHEHWS, UMEET OTHEYNOPHOE NOKPLITUE B KAYECTBE 3aLUMThI OT OPbI3r N BCNNECKOB. TOT TUN NPo-
600TGOpHMKA NPUMEHSIOT Ansi 0TOopa Npob Xuakon cTanu Npu Temneparype, 6rmakomn K TOUKe ee NUKBnayca;

b) npo6ooTGopHMKKM TUNA, NPeaCTaBIIEHHOIO Ha pUCYHKe B.1b, cCOCTONAT N3 BbICTyNaowWen KBapueBow TpyOKu BHYT-
peHHum gnameTpom 10—12 MM, yaepKMBaeMoW B KAPTOHHOW TPy6ke. BepXHUIA KOHeL, TPYOKM OTKPBIT U MOXKET 3aKpbiBaTb-
cs1 antoMuHneBom onbroii. Tpybka nveeT GOKOBOE BXOAHOE OTBEPCTUE, 3aKPbITOE antoMUHUEBON ponbron. OHa MOXeT
cofiepaTb antoMUHUEBYIO NMPOBOIOKY B KAYECTBE packucnurersi 06b4Ho Maccoi okono 0,1 r. Npoboot6opHuk atoro Tna
LUIMPOKO UCMONb3YIOT AN oT6opa 06pasLLoB XUAKOW CTanm.

B.3 BcacbiBawlyme npo60oT60pHUKN

PasnuuatoT ABa TMNa yCTPONCTR Anst oT6opa Npob nyTeM BcacbiBaHUs pacnnaea:

a) BaKyyMHbIl Npo6ooTEOPHUK TUNA, YKa3aHHOTO Ha pUCYHKe B.1¢, cOCTOUT U3 CTanbHOro pykaBa U Kamepbl Arnst
obpasua, caenaHHoW U3 xeneaa BbICOKOW YNCTOThI, BHYTPEHHUM guameTpom 4 Mm. Mpo6ooTEOPHNUK yCTaHOBIEH B KAPTOH-
HoM Tpy6Ke, 3aLLMWEeHHON OrHEYNOPHLIM MaTepranom, U MOXeT UMeTb KONNaqokK, NPeaoXpaHsoLWmii OT nonagaHus wna-
ka. [pu norpyxeHwn B pacnnae Konna4ok MNaBuTCS, XWAKas CTanb BCacbiBaeTCs B BaKyyMMPOBAHHYIO Kamepy Ans
obpasua, koTopasi 3aTeM 3aKpbIBaeTCsl N0 Mepe 3aTBepAeBaHust MeTanna, NNoTHO 3akpeiBas NpobooT6opHUK. Bogopoa,
KoTopbIl AnthdyHanpyeT n3 obpasua, NocTynaeT B HAPYXHYIO BAKYYMHYIO Kamepy 1 M3MepsaeTcsl, Korga 301, BCTaBneH-
HbIli B aHanMTUYeCKyto annapaTypy cneumanbHON KOHCTPYKLMK, MpokanbiBaeTcs. CoaepxaHne oCTaToOuHOIo BOAOPoAa B
obpasue MoxeT 6bITb U3MEepeHOo 0TAENbHO Nocne naeneverHns obpasua BmecTe ¢ kamepoli. NMpo6ooT6opHMKM TMNA, NOKa-
3aHHOrO Ha pucyHke B.1b, npeacTaBnsioT coboii BakyyMHyto TpyBky (< 1072 Topp) n3 6opocunmkaTtHoro cTekna. Mpenumy-
WecTBO YCTpoWcTBa Ans otbopa npob 3T0ro TMna 3aknio4aeTcss B TOM, YTO BHYTPEHHsI CTOpoHa npo6ooThopHUKa
3awWwmLeHa oT 3arpsisHeHVs 4o 3anonHeHus;

b) npobooT6OpHUMKK TUMNA, NOKa3aHHOro Ha pucyHke B.1d, coCTOSIT U3 NpeccoBaHHOMN CTanbHOW pa3beMHON (OpMbI
BHYTPEHHUM AMameTpoM 7—9 MM 1 ANMHOW 75 MM C KBapLeBOV BXOAHOMN TpYOKoN. Popmy yaepKMBatoT B KapTOHHON TPy6-
Ke ¢ bopTukom. Bo3agyx yaansitoT n3 kamepbl NHEBMaTUYeCKMM HAacocoM BeHTypu, 4Tobbl co3gaTh napumanbHbIi BakyyMm.
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a — Morpyxaembiii npo6ooTEOPHMK b — MorpyxaeMblit nPO600TEOPHNUK
1 — KapToHHas Tpyba; 2 — NoKpbITUE OT BpbIar; 1 — anoMuHneBas donbra; 2 — KapToHHas Tpybka;
3 — ksBapueBas Tpybka 3 — kBapueBas Tpybka; 4 — anoMuHresas donera
1

\/
d — Beacoisatowmin npo6ooT6opHuk

¢ — BakyymHbiii npo600oT60pHUK
1 — meTannuyeckun Konna4ok; 2 — keapuesas Tpybka;
1 — oTBepcTue; 2 — cTanbHou kopnyc; 3 — xenesnas ¢opma; 3 — KapToHHan Tpybka; 4 — npeccoBaHHas cTansHasi
4 — ynnotHeHue; 5 — rubkuii konnak pasbemHas popma

PrcyHok B.1 — MNpumepsl npo6ooT60pHMKOB, MPUMEHsAEMbIX Anst oT6opa obpasuoB Xuakon ctanm
C Lenbio onpeaeneHus cogepxaHnsa sogopoaa
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MpunoxeHne C
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HALUOHalNbHbIX CTaHOapPTOB
Poccuiickonn ®efepauum cCbiNOYHbIM MeXAYHapoAHbLIM cTaHAapTaMm

Tabnuuya C.1

0603HaYeHre 1 HaMMEHOBaHWEe COOTBETCTBYIOLLLErO

0603HaYeHre CCLINMOYHOrO MeXayHapoaHOro cTaHdapTa
HaLMOHaNBLHOro cTaHaapTa

NCO 377:1997 *

NCO 9147:1987 *

* COOTBETCTBYIOWMI HAUMOHAMNBHBIN CTaHA4ApT oTcyTCTBYeT. [1o ero yTBepgeHnsi pekoMeHagyeTcsi UCNnonb30BaTh
nepeBo Ha PYCCKUIA 513bIK AaHHOIO MexXayHapodHoro ctaHgapTa. MNepeBo 4aHHOrO MexayHapoaHoro craHgapTa Ha-
xoautcs B PegepanbHOM MHDOPMaUMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaHOApPTOB.
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YOK 669.14:620.2:006.354 OKC 77.080.10 B39 OKCTY 0709

KntoueBble crnoBa: ctanb, MUTENHBINA YYTYH, YYLLKA, OTTUBKK, oTH60p Npob M1 obpasLoB, NOAroTOBKa 0bpas-
LOB, onpegeneHne XmMm4eCckoro coctaBsa
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