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FrrOCYAAPCTBEHHDBA CTAHAQAPT COK3A CCP

JIMTATYPA MEBHOBEPHIIJIMEBAS

CnexTpanoHbiit MeTo  ONpPefeneHMs MarHKs, Xene3a,
ANOMMHNSA, KPEMHHUSA, CBMHLA FOCT

Alloy of copper-beryllium. Spectral method of the deter- 23687'2“79
mination of maqgnesium, iron, aluminium, silicon, lead

NocraHosnennem locypapcreeHHoro kommrera CCCP no cranjapram or 6 mioRS
1979 r. Ne 2050 cpok geMcTBMA YCTaHOBNEH

¢ 01.07.1980 r.
ao 01.07.1985 r.

Hecobnionenre craHpapra npecnepgyercs NO 3aKOMY

Hacrosamuid cTaggapt yCTaHaBJHBAaeT CIEKTPaJbHBIA METOJ OIlpe-
JeJleHHs1 MarHus, XeJjie3a, aJIOMHHHSI, KPeMHHSI (IIPH MAacCOBOH [0J€
kKaxaoro or 0,01 mo 0,7%) ¥ cBuHHA (IpH MAacCcoBOH  jloJe
ceuaua ot 0,001 no 0,03% ) B MeanobGepuanueBOH JUraType.

MeTton ocHOBAaH Ha BO30yXAeHUH cnekTtpa npoObl, mpeaBapHTeNb-
HO MepeBeJeHHOH B OKHCh U CMEINAHHOH ¢ YroJIbHBIM IIOPOLIKOM, B
Ayre IMOCTOSIHHOIO TOKAa B YrOJIbBHOM 3JieKTpode. CHeKTp pPerucTpupy-

eTcd Ha (POTOMJIACTHHKY KBaPILEBBHIM CIEKTPOrpadom cpeiHed JHUcnep-
CHH. AHausu3 NPOBOAST MO METOAY «TPeX 3TaJOHOBY.

1. OBLME TPEEOBAHMS

1.1. O6wne TpeboBanus K Metoay aHanausa — no ['OCT 23680—79.
2. ATIMAPATYPA, MATEPHMANDBI M PEAKTHMBDI

Cnexrporpad ksapuenirt THma KMCII-30.
Mukpodortomerp.

HMcTounnk nuranust Ayra noctossHHoro toka (20 A, 300 B).

Becor ananutnueckue tuna AJIB-200 nmo 'OCT 19491—74.

Bubpouctuparesnr Ha 6aze Bubpatopa HB-19 c¢ nabopom emxoc-
Ted W IWWapoOB M3 MelIH IJd PacTHUPAHHUSA IMOPOUIKOB, H3rOTOBJIEHHLIH II0O

TeXHHUYECKOH AOKYMEHTAllUH, YTBEPXKIAEHHOU B YCTAHOBJIEHHOM IOPS/I-
Ke

'MY(I)EJIbHaH neub tuna MII-2.

HactosbHblif TOKapHBIH CTAHOK [JS  H3TOTOBJIEHHSA  YTrOJIbHBIX
aexTpogoB tHna 16 TO2IT.

M3ganuue omuiManbHOe llepenexarka BOCNpewena

*



rOCT 23687.2—79 Crp. 2

Iautka anaexrpudeckasa no 'OCT 306—70.

Turau dapdoposuie no FOCT 9147—73, BMecTuMOCTbIO 15—30 M.

Yrau cnekrpaabuue tuna C-3, B-3, OCYH 7—3.

DJIEKTPOAH: BePXHHE 3aTAYHBAIOT HA TOKAPDHOM CTaHKe Ha yceueH-
HHIH KOHYC C AHAMETPOM MaJjioro OCHOBAaHHS 2 MM, HHXHHE H3TOTOB-
A910T B QopMe CTakaHYHKa ¢ pa3mepoMm kparepa 3,2X 1,6 MM (yep-
TEX).

[Topomok yroababpit OCH 7—4.
doTONNACTHHKH CIIeKTpaJibHbIe

tun 2, 9C no TOCT 10691.0-73. nil I 07
YUamku naatuHoBble no [TOCT " |

6563—75. T
Kucaora asornasg ocoOOH YHC-
torel o TOCT 11125—78.
AnioMuHus OKHCb Ge3BOHas.
Bepuaaus rEIpOOKUCS. |
Kucanora ykcychaga mno T'OCT ]
ol—75.
Kucnora consgHas oco0oH uHc- |
rotol 110 T'OCT 14261—77, paszbas- Y Y
nen”Haa 1 : 1.
XJa0podopM.
bepunnua okucb: 400 r rEAPOOKHUCH OepHAJHA NOMEIAT B Tep-
MOCTOHKHH cTakan BMectaMoctbic 2000 Ma u pacrBopsior 1500 i
VKCYCHOH KHCAOTHL. [lpunauBaror okoso 300 MJ YKCYCHOH KHCJOTH H
NepuoANYecKH TNepeMellinBaloT B TedeHHe 30 MHUH CTEKJISIHHOH IAJOY-
koi. llocne npekpauienuss OypHOH peakKUUH BBOAAT MNOPUHAMU IO
300 mMa ocranbHyio kKucaorty. IlonydyeHHyio cmech KuUmAATAT A0 oOpaso-
BAaHUSA KPHUCTAJIJIOB YKCYCHOKHCJOTO Oepu/usl H OXJda)KaarwT. Boina-
BUIMEe KPHUCTAJMJAB (PUJALTPYIOT MOJA BAaKyYMOM Ha BOpPOHKe DioxHepa.

YKCYCHOKHC/AHIH OepUJ/IJIMH C BOPDOHKH MNEPEeHOCAT B CTaKaH, B KO-
TOPOM MNPOBOAHJOCH pacTBopeHue, pobaBasiior 800 MaA YKCYCHOH KHC-
JOThI, NepeMellluBalOT U HarpeBaloT. IlpoucxonuT nopacTBOopeHHe THI-
POOKHCH Oepuaausg W NPOMBIBKA HOJYYEHHOTO YVKCYCHOKHCJA0ro OGepuJi-
aud. llocse oxsaxaeHusi BblmaBlide KPHCTAMIBl (QUABTPYIOT HOA Ba-
KYYMOM H CHOBA NEPEHOCAT B TOT Ke CcTakaH. Kpucramaiabl yKCYyCHO-
KHcaoro Oepuians pactsopsioT B 1000 ma xsaopodopma, pactsop
(GHALTPYIOT NOA BAKYYMOM uepe3 JABOUHOH (DUIBTD <«CHHSASA JIEHTa».
OuabTpaT NepeBOAAT B CKJASHKY C NPUTepTOH npoOkoi. HacTtb (PHIb-
Tpara NOMEWAIT B KBAPUEBYVID HAEJUTEJNBHYK BOPOHKY (Ha TpeThb
oObeMa BOPDOHKH) H NPOBOJAST 3KCTPAKUHIO HNPHMECeH COJISTHOH KHC-
Jorou, pasbasiaeHHod 1 :1, npH cooTHoumienun a3 OPraHHYECKOH H
BOAHOH D : 1. DKCTPAKUHUIO NPOBOJAT CeMb pa3, 3HEPTHUHO BCTPAXHBAA
BOPOHKY B TeyeHHe 3—O MHH. OpraHuyeckyr ¢asy nNOpUHAMH 110
200 Ma TPHXIN NPOMBIRAIOT BONOH, QUHUICHHOH HOHOOOME@HHBIM CHO-
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Crp. 3 FOCT 23687.2—79

cOOOM, IIPH TOM IKe COOTHOWIeHHH (a3, MoMellaiOT B KBapUEeBYIO KOJI-
6y BMmectumoctbio 1000—2000 mMa u ynapuBawT A0 yAaJdeHHsS XJIO-
podopma.

[lonyyeHHBIH YKCYCHOKHCJHH OepHaJaHid pacTBopsiorT B 000 Ma
a30THOM KHCJOTHI NPH HarpeBaHuu. PacTBop nepeBOlsiT B MJIATHHO-
BYI0O UALIKy H YIIAPHBAXT Ha 3JJEKTPUUECKOH IVIUTKE AocyXa 3aTeM
YAINKY IOMellaloT B MY(QEJbHYIO Teuyb U NPOKAJUBAIOT TNPH TeMIie-
patype 900°C B TedeHue 2 4 OKHCh OepPHJJHA CCHIMAIOT B INOJH-
ITUJIEHOBYIO OaHKY

Kpemuust AByokuch no 'OCT 9428—73

Xeneza okuch no I'OCT 4173—77.

Marnusa okuce nmo 'OCT 4526—75

Meapr mapkun M-0, M-1 no TTOCT 859—78 (CT C2B 226—75)

Meau OKHCH: MeTaJJIHYECKYlo Melb PacTBOPSAKIT B a30THOH KHCJO-
Te H NpPoKaJuBawT npu temneparype 600—700°C

Ceunna oxkuch no 'OCT 9199—77.

CMmech aasi pasbaBaenusi ¢ maccoBoi poqei 10Y% Oepuanus u
909, Menu: okuch OepHUJANHS W OKHCh MeldH pAaCTHPalOT HA BUOPOHCTH-
patese B TedyeHHe 40—50 MuH (nmpu pydyHOM cnocobe MPHUTOTOBJIE-
HUA — 90—120 mun).

[IposiBuTE/Nb, COCTOALINH M3 JBYX PacTBOPOB

PactBop 1
METOJ (rapa MeTuaaMmuHodeHoacyabdaT) 10
'OCT 51177—71 2 1
TUAPOXUHOH (mapaauokcubenszon) no TOCT
19627—74 {0 r
HATPUH CEPHHCTOKHCJBIH (CyAbpUT HaTpus)
6¢3oanbll o 'OCT 195—77 b2 r
kaaup 6pomuctoii no I'OCT 4160—74 2T
BOJ2 aAo 1000 ma
PacrBop 2
HATPUH yrJekducanli Oe3Boanpii 1mo ['OCT
83—79 44 r
BOJA o 1000 ma

OngunHakoBele o6beMnl | H 2-r0 pacTBOPOB CJAHBAKOT Mepea MNpoO-
fIBJIEHHEeM, KOTopoe MNMpoBOAAT npH TeMmnepatype 20+ 1°C

DuKcax cjaeayiollero CocTaBa:
HATPHA CEePHOBATHCTOKHCJABLIH (THOCYJAbgAT HATpUSA) MO

CT C3B 223-75 300 r
aMMOHUH XJopucthid 1o ['OCT 3773—72 60 r
HaTPHH CEePHUCTOKHCJLIH (cyJbghHuT HATpuda) Oe3BOA-

neli no I'OCT 195—77 45 r

BOJa no 1000 mxa

JlonyckaeTcsi nmpHMeHSITb APYrod KOHTPACTHBLIH TIPOSBUTENb

3. MOATOTOBKA K AHANM3Y

3.1. [TloaroTroBka o06pas3unoB
HaBecky siuratypsl Maccod okoJo 1 r© pacTBOPSIIOT B a30THOH KHC-
JIOT€, YIIapHBAKOT AOCYyXa HAa IJIATKE H MPOKAJHBAIOT B MY(QeabHOH
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roct 23687.2—79 Crp. 4

neud npu temnepatype 700—800°C B teuenue 15—20 muu. [lonyuen-
HYI0O CMeChb CMEILIHBAKT C YrOJbHBIM MNOPOLIKOM B OTHOWeEHHH 2,5 : 1
Ha BuOpoucTHpaTese B TeueHHe 10—15 MuH, npu pyunoMm cnocobe
NPpHUrOTOBJEHHS BpeMs pactupanus coctasisser 20—30 MmuH.

[Ipu MaccoBoit gosie MarHus B jauratype 6onee 0,3% noaydeHHYIO
OKHCb IIpeJBapHTEeNbHO pa30aBJAAIOT CMechbli0 aAAs pa3baBjeHus B O
pa3, NocJje Yyero CMEIiHBAalT C YroJbHLIM HOPOUIKOM.

3.2. [lpuroroBiiedue TPAAYHUDPOBOUHHLX 06pas3lloB

['paayupoBounbie 06pa3lbl rOTOBAT HA OCHOBE OKHCH MeIW H OKH-
ci Oepuiausi. CocTtaB M crnoco® INPHTOTOBJEHHS OCHOBHOFO TI'pajgyH-

pOBOUYHOTO oOpasua npuBedeHbl B TabJja. 1, paboyux rpaayHpoBOYHBIX
obpasuos B Tabua. 2.

Taoaouma 1

| |
Kospduunenr | { MaccoBas
- ‘ nepecuera | 1E€MMePaTypa | Macca okuen, | n0A%
AUMEeHOBAHME PeaKTHBA ORMCJEA HA NpOKAJUBaHH, r 3JeMenTa, %,
METa I °C I K cyMMe
I METAJJJAOB
l
= 1 |
Menn okHch |  0,7989 600 9 7259 77,7
DepHJAHS OKHCb 0, 3603 900 2,7753 | 10,0
Maruusa okuchb 0,603] | 900 0,4974 3,0
JKedaesa OKHCH 0,6994 800 0,4289 ] 3,0
ANIOMUHUS OKHUCH 0,5292 1000—1100 0,5669 3,0
KpeMuHsi ABYVOKHCH (,4674 1000—1100 | 0,6419 3,0
CBHHIlA OKHCh 0,9283 250 0,0323 0,3

Bce XKOMIMOHEHTH OCHOBHOIo TpafyupoOBOYHOro oOpasla mnepeme-
MIEBAT Ha BHOpoucTupartese B TeueHue 30—40 MHH, NPH PYYHOM
criocobe NMPHUTOTOBJEHHA BpeMs pacTupaHust coctabssier 90-—120 mun.

Tadbauma 2

MaccoBag n04a49 npuMeceii

B o0pa3uax, %, kK CyMMe Cnoco® npuroToBAeHUS
METaAJd0R
Howmep . . N, - - —ere——t -
pabouyero
rpaiyHpoBOY- MarHHs,
HI[:;FD obpasua Kejaesa, Homep pasfas- Macca Macca
a IIOMUHHS, CBHHLA RseMoro ofpasua |P330aBISEMOro| CcMecH Kas
KpeMHHS obpasua, r |pa3bapaeHud, r
— | 0,010 0,001 3 2,0030 18,0
2 0,030 0,003 4 2,0089 18,0
3 0,100 I 0,010 4 8,0358 16,0
4 0,300 0,030 OCHOBHOH 3,1341 27,0
HHH o0Gpa3sel
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Crp. 5 FOCT 23687.2—79

Paboyve rpanyupoBodHble oOpasubl TOTOBAT HNOCJAENOBATEIbHHM
pa3baBseHneM (pasbaBjeHHe PACCYUHTBHIBAETCS MNO COAEPXAHHUIO IHPH-
Meced K CyMMe MeTaJJOB) OCHOBHOrO TIpaAyHpoBOYHOro obpasua
CMeCbl0 JJid pa306aBJeHHs] H CMELIMBAIOT C YrOJbHHM IIODOLUKOM B CO-
oTHOmIeHHH 2,5:1 Ha BuO6pouctHpaTtene B TteueHne 30—40 mun (npH
PYy4HOM cnocobe npurotroBsieHHss — 90—120 muH).

['panyupoBounbie o6pas3ibl XpaHAT B IJIOTHO3AKPBITHIX IIOJIHITH-
JIEHOBHIX, CTEKJSIHHBIX 62aHKax HJH OlOKCax.

Cpok xpaHeHHs — | rox co AHS H3TFOTOBJIEHHS.

4. NMPOBEAEHME AHANMSA

AHasu3upyeMble H TpajAyHPOBOUYHBIe 00pasubl NJOTHO HaOHBAIOT
B 3JEeKTPOLB. DJIEKTPOA C aHaJH3UPYeMBIM O00pasloM CJAYXKHT 4HO-

aoM. dororpadupoBaHue CHEKTPOB TMPOBOAAT Ha crnekrporpade
HUCII-30 npu ycaoBusix:
CHJId TOKa 10—12 A
3KCIIO3ULUA 60 c
BXOJHAas IlieJb 10—12 mMxwMm
MeXK3JEKTPOAHBIH TNIPOMENXKYTOK 2,0 MM
(bOTONIACTHHKH CIl-2, 3C
CHCTEMA OCBEUlcHUA TPEeXJHH30BAS

[IpoMexyTounyio auadparmy BuOUDPAOT Tako#, uToObl GoH B 06-
jgactn 300,0 am cocrasasa 0,3—0,4 eqUHUL NMOYepHEHHUS.

Ha nnacTtuHky ¢ororpadupyroT no TpU cuexrpa npod U rpaiyH-
pOBOYHBIX 00pasiloB.

5. OBPABOTKA PE3YJIbTATOB

D.1. ®doToOnAaCTHHKH, NPOABJEHHBIE B CTAHAAPTHLIX YCJAOBHSX, (O-
TOMETPUPYIOT Ha MHKpoOdoroMeTpe. AHanUTHUECKHe JHHHH oOlpeje-
JIeMbIX 3JI€eMEeHTOB, JIHHUU CPaBHEHUS H [AHANA30H oOnpeaejsieMBX
KOHLEHTPAaUMH npHBedeHH B TabJ. 3.

Tabauua 3

0 . AHaJHTH- JInHus Jvanason onpexeAdeMuXx

NPpEACAdCMEBIH 3JEMCHT ygecKasa, JHHHA, CpﬂEHEHHH, H’GHI.[EHTPHHHI:I, 4
HM MEélb, HM

Maruni 277,98 276,89 Or 0,01 10 0,3
288,31 276,89 , 0,03 , 0,3
Keaeso 259,96 263,00 , 0,01 , 0,3
258,59 263,00 , 0,03 , 0,3
AJIOMHHU 308,22 297,88 , 0,01 , 0,3
266,04 276,89 , 0,03 , 0,3
Kpemuuf 251,61 263,00 , 0,01 , 0,3
243,52 240,01 0,03 , 0,3
CBHHell 283,31 276,89 . 0,001 . 0,03

12



roCTt 23687.2—79 Crp. 6

Ilo pesyabrataM GoTOMeTPHPOBAHUA CHEKTPOB TPaAYHPOBOYHBIX

006pas3iloB CTPOAT IrpaAyupoBoUYHble rpauki B KoopauHartax 1gC—AS,
rae lgC — gorapudM MacCOBOH AOJH ONPefesiAeMOro 3JeMeHTa B
rpagyspoBoyHoM obpasue, a AS=S8az—S¢p — Pa3HOCTb NOYEPHEHHUH
AHAJIUTHYECKOH JIMHHUHU OMNpefesisieMOro »jieMeHTa U JHHHH CpPaBHeHUd,

rie AS — cpeiHee apudmeTHUYecKOe Pa3HOCTH IOUYEPHEHHH U3 Tpex

CIIEKTPOrpaMM, MOJYYEHHHX MAJs TIPajyUPOBOYHBIX 00pa3loB.
[Io rpadpukam u pesysbraraM (POTOMETPUPOBAHUA CIEKTPOB npobd

HaXoAAT MaccOBYIO HOJIO onpenesisieMblX 3JeMeHTOB,
OTHOCHUTEJIbHOEe cpelHee KBaJApaTHYeCKoe OTKJAOHEHHEe pPe3yJbTa-

TOB aHaJju3a coctasJaser 0,15.
MaccoByro poJwo onpefensieMoro 3jgeMeHta (AX) B INPOLEHTAX K

1% O6epunnus BHIYHCAAIOT Mo dHopMmyJie

rae C, — MaccoBasi J0Js ONPeaessieMOro s»JjeMeHTa B Jurartype, %:;
(ge — MaccoBas jgoas Oepuaynsag B aurartype, %.
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