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Cast iron castings with graphite of different form.
Methods of structure determination

MEC 7714080
ORI 41 1100

Jlara seencana 01.07.8%

Hacrosiuil cTanmapT pacnpocTpanygeTcsd Ha OTIMBKH W3 YyTYVHA KOHCTPYKIHOHHOMD HATHAMEHHS ¢
painHusHoH qropaol rpafuTa B VCTAHARTHEALT MeToOkLl ONpeie e i CTPYETYPEL Cepare UyryHa © IUacTHHYa-
ThlM TPRHTOM, BRCOKOMPOYHOTD YVTYHA ¢ MAPORHINEM W BePMEKYIAPHEIA MPAGHTOM H KOBKOTO 4YTYHA
€ KOMIAKTHEIM FpadsTon.

CTangapT NPpeiraiHade s U8 OUe HEH CTPYETYREL HeIerHpoRaiHore @ HHIKGIETHPORAHHOTD YYTVHA §
JHTOM COCTORHNH, MOERERTHYTOND OTHHTY LA CHATHA BHYTPEHHHAN HANPIASHHN, BLICOKOTEMNEPATYPHOMY
OTAUTY, HOPMATHIALHN MK IPYTHM BHIAM TepsMuMec kol obpadoTi T MOmyue S HeoDxom Mo CTpvK-
TVLL.

CTaniapT He PAcnpocTpaHaeTcl Ha BRCOKQTErHPOBAHHLIH WyTyH,

CTAHIAPT COOTEETCTRYET MERIVHAPOTHOMY cTaHzapTy MO0 94575 pyacty, Kacaoiieica MeTonH-
KM NOCTPOSHMA LKA 008 OUeHEN Qropsbl, PAIMEPOSE K pACTIpeIeAeHNE BEMoYeHHl rpadaTa (oM. mpuioxe-
mue 1),

1. OBHIHE ITOIOKEHHA

L1 CTpyRTYpY YyTVHE ONPEIeaaioT Mo IPadrTy B MeTALIHYE CKOH OCHOBE.

[Tpy onpepededdy rpafaTa OUEHES MOATEXAT: (hopMa, PACHPEIEISHHE, PAIMEREL, KOTHULCTRD BEIM-
qeHHA rpadwTa.

[Mpw onpeseleHdd MeTAUTHYEC KO OCHORE OUEHES NTOOISKAT. BRI CTPYETYPLL, opMa NepInTa, co-
AepEaHye nepanta {Wnd depprTa), JHCTIEpCHOCTE MEPITHTA, CTROEHHE, PRCTIPeIeIeHHe, PasMeptd A9eeK CeT-
KW W MA0WALE BRIMSeHHATE QoChHIHOR JRTEKTHEN, KOTMUeCTEO M PAIMEDLl BEI0Uei eMeHTHT:S { MM
LeMeHTHTA JenelypHTa).

1.2, Mng ofoaHauerid KOMOOHSHTOR CTPYKTYRE H MY XAPaKTepHEX 0coGeHHOCTeN NPHAMeHAINT YEI0n-

HEEe GOOSHAYMEHHA, VEAsaHHBE BTada. 1.
TabGawuoa |

Crpykrypeay
COCTHRE K EaE Cuerinacymwil mupamerp Venosnoe ofoinauenne
[pacjer:
NAHCTHHYETRI Ir
BEPMMEYIHPHBL BI
AL LRI T Lr
KOMOaKTHLI Kl
Poprs BETKHCHER [Mde; Bep: LW KN
Paasiep sronosvaeHini Ma; W KU s wiehposos aHaMcH0e CpeiHe
paaMepa (IOHHA HIH QHaveTp) BEINMeHRT rpads-
Ta {MKM)
PacnpeneneHue BRAOMEHHI Mip; BIp: WIp
Koanmaecran mrmoaeHmi MI; B W s audpopoe aHavesye cpenmeil mwio-
wan (%), suHaTol rpapHToM HE MHEpoULTHdE
Hapanwe odmunamsnoe ﬁ!pen!um BOCIPEMIEHE
o

£ Wapatenscreo ctanaapros, 1987
& Crannaprandops, 20035
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Mpodoascenne matanu |

Crpykrypean )
AT AR AN Y L A Cuennpzemuil mapameTp YVenonmoe obossnuenne
Merawinaeckas oc- Bua crpysrypa:
HO B dreppuT i i)
MEQEINT ILIEACTHHYATRIT Ml
HEIHT 3EPHUCTEH Mr2
TPOOCTHT T
GefnT E
MEPTEHCHT it |
Mepaur JAscnepoHocTs MO 1 updposoe 3HAUCHRE CRAIHEN PACCTOR-
HHHE MEMTY MAACTHHAME HeMeHTHTa (MK}
Mepanr wawn peppyr | Coacpeanne T wan @ g pwdppoBoe sHAMEHHE CpeaHEei wIo-
wadn (%), AHATOR 3THMH COCTARMSRMIHMHE Hi
MMKpoLLEnge
PDocdmaean seTer- | CrpocHme: e
THKH thocifie Dl
[T BIHHIBOT Hits theppur
ihociei 1 LEE
LEMEHTHT
TpoiHaN e B
JEPHACTAH
TpOiHAN g2
MU B2 Tas
TPOHHAA ¥ CIECTHHE HEMEHTHTE a5
PacnpegencHne LR Ty
Juametp aueek ceTxi 30 1 L dponRoe THAYMCHME CPETHETD THEAMETE
HHGEE CETEN (MM}
Mromane srasueni OO0 v unpposoe aHaveHNe CpEAHeH IUIoma-
M HMUTHPOBHE LY BEIEMeHHE (MEs’)
Lesentir Konmuecno Bruss e i U » uwdposoe anaseHne cpen el moumsamn
(%), HATON UEMEHTHTOM HE MHEpOLLIAgE
Mrowans sramseHEil Ui w wpdposoe snavenue cpeasEeil momsan
HWUTHPOBIHHELY BECTOMEHAT LEMEHTHTL {MKEMT)

2. OTBEOP H H3NOTOBJAEHHE OBEPA3IIOB

2.1, Ofpaiuel 418 APEroTORTEHHSA UWHMOB HOCHeO0mH A CTPYVKTVPEL BRIPEIANTCH I OTIHBOK, MpH-
JIHBHBX HAM CHeUHATLHG OTARTRIY MPod, a TAKKE JTHTEIX 3AroToBOK, NPUMeHASMBIX 108 HIPOTORE HH
OOEIEIOR LT MeXaHHYeCKHXY HCMLITAHHN,

He nonyvckaeTes NPHMEHATE OGP, BEIPeIaHHBEe W3 CTOAKS, BRIMOPA MM NPHELLTH.

JonyekaeTed NoaroToska uriHda wa padodueld NoBepRHOCTH OTIHEKH D23 BLIPEIKM CIe IHATRHOTT -
paiua.
2.2, Orhop obpasuon | HANOTORIE HHE WTHQOR L8 Onpelefe i CIPYVETVRLL NPOROIAT TAKHM 00 pazon,
YToGL He HAapyLIaThE B HHX CTPYETYDY YVTyHa.

Econy B TEXHHYSCKHX YCIOBHAN Ha OTIHEEY VEAJAHA TepMHYecKad obpaboTra, To odpaiie- LT aHainaa
CTRVETVPL OTOUPAIOT NOCTe TepMuTeckoll obpaboTKH.

CrensansHo OTIHTEE JAMOTeBKA, NPILUTHER! FIH NP0t 1A 0OPasuos oIRepramT Tepsudeckoll obpa-
DOTKE BMECTE C OTIHEKGH.

2.3, [Nopagok oTéopa 1 KOIHMecTEO 00pason Lns onpeIe]eHHa CTRYVETYRL, a Takke TpeGonaia 1o
CTPYKTYPE MYTYHA VEAILIBENOTCH B TEXHHYLCKHY YOIOBHAX HA OTIHBKY,

2.4, [lpH Beipeske OOPAZLOE M3 OTIHBEKH CReayeT VEHTRIBATE HeoHOPOIHOCTE CTPYRTYPRLL 4YTyHa B
FABHCHMOCTH OT TOILIEHL] CTEHKH M UTHHE OTITHBKH,

OBpasipl OTOHPAKT TAKAX PASMEPOR H CeUeHH, YTobL OHH JaBATH MOTHOES MPSICTARTEHEE O CTPYETY -
P OTITH BOK.
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JLns TOACTOCTEHHBIX OTIHBOK 00palen FoUikeH GLITE MI0UEAR0 He Menee 3 oa’, Ho He Bones 9 cw?, 14
TOHKOCTEHHEY OTTHROK TUIONTATED MAHGE — He sedee (0,2 cu’. Jlna Menkux astaneil (Hanpusep WHTHEsTy-
ANLHLIE MOPITHERLE KONELAD) DOMYCKAKNTCA WTHQE MeHBUHK pasvepon. Bulcota munmdga me 1o OLiTh
Bonee 1520 mu.

MecTo Baipesks 0Dpaiinon U3 OTTHBEHN T DLITE ONPeIeIeso Ha 9e pTese.

MNpy onpeneseHid CTPVETYPEE HA G0PAZIEY, BLPLIAHHBY B3 NPHIHBOE K OTITHBKAM, MM OTIe L1
OTIHTEIY FPOG HeobNoTHMO, YTO0LD TOTIIHHA CTEHKN 1 VCI0RMA KPHCTANTHIANNH NPHIHEA (HIM mpobs) |
OTTUEKH DELTH ORHHAKOBRIMH.

Paasep npramea ¥ ero pacnoioxerne Ha OTIHEKS Do HEL ObITE YEATAHLL HA YepTeXke.

[Mpy onpegeney il CTPYETYPE HETIOCPEICTEEHHO HA padouell NOBEPAXHOCTH OTIHAEKH LKy H3roTasnm -
BAKOT HA TAYOUHE, PARHOH NPHNYCKY M Mexaiiveckyio obpatoTy. JdonyCcrEaeTod TAKES HITOTORTEHHE LILTH -
dha nocne MexaiHyeckoil oGpaboTEH OTITHBKH.

3. MPOBEIEHHE HCIIBITAHHIM

3.1 Mopepxpocts Mg TOEEHa Gemh JepranLioil, Hea pHcok OT onepauMil uuiHpoBaHuE H NOTHPD-
BAHHA, OKHCIOR H IPYTHX 3arpsaidHe M.

3.2, Hecnenopanue rpadiiTa NpoRoIdT Ha HETPARMEHHOM LUTHGE, 4 METAIIMUECKON OCHORE — Ha
LLTsipe Moche TPpanme M.

Alng TpARIe HHA MOBEPXHOCTH LUK NPHMEHTIOT PeakTHER, NPHLeISHHEE B NPHICKeHNR 2.

3.3 Aaa onpeaene HEA CTPYETYREL 9yTyHa Wamda npocsarpiBaioT Mnog MHEPOCKOOM NPH vEEIHYe -
HHAX, VEASIHHBIX HA TAAOHHLIN WKLY MPpIcseHn 1.

AL QUEHKH CTRYETYPE BREOHPAIOT YYACTEHN LUHg, pacnofose HHEE OT €00 KPad Ha PACCTOSHHH He
MeHee '/ WM Y/, TONMHHEL WIH AHaMeTpa o6pasiia.

3.4, QueHka CTPVETYRET YYTYHA TIPORBMTHTCA BHIVATLHO COMOCTARIE HHEM CTPYKTYDELL, BHIHMON B MHK-
POCKONe, CO CTPYETYPOH 3TATOHA COOTRETCTRVIOE I MmIKanGl,

Jlna Gones ToUHON OLeHEH CTPYETYRE CIBOVET NPHMEHATE AHHeHHBIH, TodedHBH WK MIaHIMeTpHYeC -
KM AeTOdBl KOOMYeCTEEHHON MeTAL oMM, A TAKKE CreUMATbHEIE ABTOMATHYECKHE VCTAHOBEH KEaHTH=
MEeT, SNTHKBIHT ¥ Op.

isd0npeagenedde cogepxManwna rpahurta

3.5.1. B sanMcHMOCTH OT BHOA MYTYHA MpadiT B ero CTPYETVRS ONpeleT eTosd mo mEanas 1 —d4 npionose-
HHA 3. Y¥TVH C [UIEACTHHYATEM IpaidToM — KLTe |, 9yTvH © BepMUKYIADHEIN rpadeToM — ke 2,
YVIVH ¢ WAPOBIHLIM rpadHToM — wxane 3, 9yTvH ¢ KOMIaKTHLIM rpaduToym — wkane 4.,

35,2, Dopya BCTHOYeHHN TpadHTa B CTPYETYPE MYTVHA OUSHMBERSTCH: 1A UVTYHA ¢ TUIACTHHMATEIM
rpapHToM — N0 WKade 1A, ¢ BepMUKVISPHEM rpadrosd — mKade 24, ¢ WapoaHIHEIM MPahHToM —
KATE 3A B C KOMIAKTHEM MpapHToM — mEane 44,

Ecnu B crpykTvpe uyrvea vseetcd rpadiiT pasndaHol GopMbl, To cleayeT BHIVATLEHO OUeHHBAT
MPCUEHTHYE DOTHY K ToH Qopsid M YKA3LBATE 22 NpH oD03HaYeH HH CTRYKTYPEL.

3.5.3. B 3apHCHMOCTH OT pasMepd (IIHHB HIH THAMeTRE) BETOUeHHA rpadHTa CTPYKETYRA UvTyHA
GUEHHBASTCH Mo Talul, 2 W lWKaTaM: 108 9yTVHA © TUIACTHHYATEIM TpaduToM — wkane 1B, ¢ waposieiHLisM
IPpHTOM — WK 36, ¢ KOMNAKTHEM IPahHToM — WKana 4b.

Onpegenerye pazMepor BRI0Me Al rpaduTa NpoRoATeH Mo CPETHER JUTHHE MW IHAMETRY TPEX HaH-
BT ELIHXY BEAIOMeHHE Ha MHEKPOILTHGe, HIMEPEHHLIX HE MEHEE HeM B TReX NOVAX IpeHHA,

Ecan b crpyeType wyryHa HMeeTed rpahuT paaniasodl (opMEer, pasMeps ero BETodeHHE onpeneaioT-
CH A Kasnoi qrophikl.

Taoawuwua 2

A ARMEEAH e Awaserp skaseenai W ponrnEeT Bam
CHEirabiasmetii fu:::lu:nl;.::'::\-Iul-l:;lr::'ln,"-luil-u Déavsnauense KO M DR ETHOMD |'|'r.a||.|HrH1'i‘ MEM
Mol s Ou 15 It 5; KM nls Joo 15
M3 Or 15« 3 W25 Kin2s O 15« 30
Mrods v 3w B0 LT 45, KMnd5 = M . 6
M50 s GO e 12 LT a50; BNt = Bl e 1)
Ml 80 e 1200w 250 Wl &0; KMzl 80 = 12 . 250
[Irn350 s 250« 500 LT b60; BoCn 360 = 250 = S0H)
M T30 o SO0 » 1040
(100 100 s 1000
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3,34 B 3apucHMOCTH OT pacnpegeieHusd BrImdve il rpadima cTpyKTYRa dyIvHa GUeHHBASTCH: 0714
UYTYHA C MAACTHHYATEM rpadmiTos no wkane 1B, ¢ pepMukyIapHay IpadiHToM no wKaate 2b, 9yryna o
[LAPOEHAHEM rpafmTonM — mxane I8,

IMpy HaaHYEd B CTPYETYPE 9yTYHA BRI0YeHHH rpadiTa paanuu L BHIOR PACTIPeIeIeHHA, J0HAMAID-
WM oAtk 2o 10 % ofmwed nuomaan mnmdgsa, BX cneaveT oueHHBATL KAk «Caelbis,

355, B sanucHMOCTH OT KOTHYECTRA BEAOUNeHMH MpadiiTa CTPYETYPA 4YTVHA © IACTHHYATEM rpadid -
ToOM OUEHHWBIETCH 0o Tada. 3 wmease 117, ¢ maposHansis rpauTos no tabn. 3 wmkane 30,

TaoGanuwnpa 3

EoiHaae HHE

Maomaas, sanutas rpaguros, %

FhoiasaaeHwe

Mavwans, sauaras rpadmrom, %

Mnra, wrz2
nr4, wr4
[re, Wroe

Jdo 3
Or 3« &
g 5= K

[ruw, wrie
nriz, wriz

Or 8 ao 12
w12

KonuuecTro BEI0YeHHA rpadiaTa OUeHMBISTCH CRPeIHMM MPOUeHTOM MACHIATH, JAHATOH Ha MUKDO-

LLLI'IHJ:]_]E H ONpedendeTod HEe MEHSE YEM B 3 moasx IPEHHA.

3.5.6. KonuuecTno 1WaposHIHore rpadiTa B MpoueHTaAY B CTRYETVPE YVTVHA © BEPMHKYVIAPHEM rpadis-
TOM OUEHHBAETCH Mo Ta0n. 4 1 wxane 28,

Tabamwuwa 4

DEoaHage e

Maomans, IansTin
waponegts e rpadnras, §

DEoananeeme

[Maodass, sangrtas
iraposdaney rpaderasn. %

Br100 0 BIro2 e 5 po 10
B9 Ao 5 BIss s 10w 20
B = 2w 40

Jdonsa wapoEdaHore rpadrTa 00 OTHOLEHH KD K BEPMHEYIAPHOMY OLUeHHBAETCH CPEIHHM MPOLEHTOM
TUECLLADN, FAHATOH YEAIaHHBM rpafeTos Ha nutHde 1 onpefeied ol He MeHee Yem B 3 NoUiss pesas.

ibdnpenedelde MeTalIHMUYECKOH OCHOBRBE

36,1 B 3apscHMOCTH OT THNA MeTALTHYSCKOH OCHOBR CTRYETYPA SIVIVHA QI PeIeieTesd o Wkaie 3,

3.6.2. B 3aRMCcHMOCTH OT KOUTHYECTEA TEpINTa 1W1H (eppiTa B npouenTay (nepaut + geppur = 100 %)
CTRYETYPA UyTYHA OLUeHHBAETEH TI0 Tafn. 5 W InKade & NpHIoEelHd 3] 108 KPYTHBY | CPeqHiy OTTHROK HE
YYTYHEA ¢ MIACTHHYATEIM TpaduTomM npH Manol CKopocTH HX OXIadIednd — pat 1, 0798 ToOHKOCTEHHLIX
OTAHMBOK M3 4¥TYHA ¢ NIACTHHYATEM IPaHTOM NPH NOBLINEHHON CKOPOCTH MY OMUTAMISHHA — pan 2, s
OTAMBOK M3 YYTYHA C BEPMHEVAAPHEM rpadumosM — pag 3, 208 OTAHBOK H3 4yTYHA © WAPOBRHIHEM
rpadaTos — pan 4, 108 OTIHEOK W3 KOBKORO dyTVHA — P 3.

KonuuecTso nepaima Han e ppiTa oUeHHGASTCH CPearHM MPOUeHTOM ILTOMAIH, SAHATOH 3THMKA CTPYE-
TYPHEIMH COCTARMAKILMMA Ha e ¥ onpeaeleHHoN He MeHee e B 3 MOAsax 3peHMHs.

TaGamwpa 5

DEoinade e Maomann, saEatTad nepanros., % DEoamane e Merowank, sapaTos nepantas. %
f Or 98 i) qo 2

oG ¢ 94 oo 98 dd Or 26 6

naz s G0 a0 M P = 6 » 10

[&s ¢ B0 o W S = 10 =20

nwo = G0 no 80 D30 = 2 = 40

45 s 30 a0 60 53 » 40 = 70

nzo = 10 a0 30 i = T =490

& « 2 oan 10 o » G0 =98

§ 1} w2 i » 08

3.6.3. Bun kpaceoi 10HE B o0OPAILHAY HI KOBKOTO YYTYHD OMPeleiaeTes Mo WEane 7.
3.6.4. B 3apMCcHMOCTH OT CTETIEHH AUCTIEPCHOCTH MTACTHHYATOND TIEPANTA CTPYVETYPHOMD Wy TVHA OLEHH-
paeTeH mo Tafn. 6 u mwrane 8 nprnosenns 3,
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Tabamua &

Paccrasmue MEAELY NOUCTHHIYA
UENEDHT HTR, MEH

Paccrosnme MERAY DIACTHEIMRE
OOMTHTHTL., MEM

OaosHadenue Obosnave e

[0, Io 03 M4 Or 1,3 ao 16
110,5 Or 0.3 « 08 a6 . 16
a0 o 08 » 1.3

AHCnepcHOCT: MIACTHHHATOND MepIHTa ONPEIeASeTCA CPeIHNM PACCTOAHMEM MEA Y IUIACTHHAMM 1e-
MEHTHTA 20 PECCTOSHAE HIMEPHETCA B 32PHAY MERTHTA HAROOILLIEH AHCTIEPCHOCTH, T2 MIACTHIHEL LEMEeH -
THTA PACTOICCeH B D2PIeHIHEVTEPHG K IHI0CKOCTH wotkda,

[Tpy HeotxoaMMocTH Doaee TOMHOTO ONpeneleHEA HCTEPCHOCTH NeINTa CISOYeT NOLIRATLCA MeTO-
MOM OUEHEN, MPAREOSHHOM B IPHEI0EeHIA 3,

3.6.5. B sapHcHMOoCcTH OT CTROEHHA QocHIHOH IBTEKTHEN CTPVETYPA UVTVHA OUEHHBASTCH MO WIKATe
A npu Tpawienny nunda 4,0 %- 1B CIHPTOREIM PRCTROPOM A30THON KNCIoTH — paa 1, npH Tpanie M
uHta Harpetsiy 1o 70—£0 °C pacteopom Mypakasi — pag 2.

3.6.6. B JBHCHAMOCTH OT NAPAKTEE MCTpeleiend aHade i (oothimHoil SBTeKTHKN CTPYVETYRA WyTVHA
OUeHHBASTCH Mo wkane 9hb.

3.6.7. B 3asHCcHMOCTH OT IHAMeTPa A4eek CeTKH ocHaHoll 3RTeKTHEN CTPYVETYRA UVTVHA GLe HHBRETCH
no Tafil. 7 ELTe 9B npriosesa A,

Auanetp AdeiikH CeTRH ONPeleIseTed CPeqHHM IHAYSHHEM HAMETPOE TPEX HaHBONLITHY A9eey.

TuGanwua 7

DBoanaven e Anamerp sueek ceTen, MEM Oboas nuen we Anamerp aueck ceTEH, SMEM

PRk Ao 250 o3 00 Ot 750 ao 1250
PR Or 250 = 500 P 1250 = 1250
RS T s 500 = 750

108 B mpdcHMOCTH OT PE3MEDD HAWTHPOBAHHEN Brmoderiil docduapnoil anTesTirmn, onpeneraenof
Cpeared MIoalLi TPeX HARGOIBIIHY BETIOMeHIH, CTPVKTVRA 4¥TVHA OUEHHEASTCA Mo Tabn. B v meane 90
OO ETeALHOM0 NPRIHEeHAA 3,

Tabnanwuwupa 8

Mavmagk, HaEboasUEHE
nEnmEen i, smea’

Mrowgazs, Hanbanbins

) PA— .
HETHYSEH N, Mll!l:] DBoanaen e

DEoanavenue

[ EE TV ] Ao 2000 P 20000 O B6000 mo 20000
e T Or 2000 = 100 P 250000 = 25000
S | 300 o [O0G0 = 16000

369 B aapHcHMocTiH OT KOMTHUYECTRD HEMEHTHTA WIH NEMENTHTA Aeaefvpuma CTPpYETYRa UVTYHA DUSHH-
paetcA mo Tafa. 9 w mrane 10A ofaiaTensHoro nprIose s 3.

Tabawuwa 9

. , i Mnousank, JAHATIS LEMEHTHTOMN tomuane Macmaze, EHATIE LEMEHTHTRM
MAHETIEHES HAR HeMoHTATOM asaebypuar. % R wan uesenTaTen aneaelypara, %

2 N 2 L1125 O 15 ao 40

Li4 Or 2« 5§ e o 4l

Lo w 5 wlf

KonuuecTno HeMeHTHTE WIH LEMEHTHTA TenedypHT OUESHMBAETCA CPeTHRM NPOLEHTOM IUIOIAEH, 3a-
HHMAEMOH 2THAMMH BETIOUEHIEAMME Ha IAMje 0 onpelsTaesoi He MeHes YUesM B TPEX TIOMAN IPeHnsl,

IMpy HATHYIHE B CTPYETYPE YVTYHA BETIOYSHMI UeMeHTHTaE B KoaHYecTie senee 10 % (oauo-ana
BECTIOCE HHA TUToIATEIO Memes 2000 My’ B IRYX-TPEX MOMAX IPeHHA) X CAEIVET OUEHHBEATE KAK «CIe0kis,
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3610, B 3apicHMOCTH OT pasMepsa H30IHPORIHH B BETIOUSHMN IeMeHTHTA KM UeMeHTHTA Jegebyvpira,
ONpeIeIaeMors cpearel MUIoUnanLEID TPex HaBoALIIHY BEIoMeHHE, CTPYETYRA UVIYHA OUeHHBASTCH 10
Tatn. 10 »n wkaae 10b npuioxenna 3.

Tadamua 10

Maougane  swonfonbmex pcaKueHnil gever - Moourags manfossmny peamenad uesens-

Ofomnen e DrEoamanere rATA WAl esenTHTa nepebypara, aEw?

TETO MAH LUEMEHTH T IIE_'I.L'E'_I.'PHITL, s’

Lin2000 Jo 2000 LLrn 000 Or PG00 mo 25000
Lin&O00 Crr 2000 » 10004 Ll 5000 = ZA00M)
13000 e D000 = 16000

ITpavepil 3aMHCH Pe3YALTATOR ONpeTECHHA CTPYKTY Pl

CTPWETVDA Y¥TYHA C PABHOMEPHD PACPeTene HHEM IISCTHHYATEM MpaddToM NPEAoTHHe ol dopysl
mmHoi 60—120 mEu; METAUTHYECKAA OCHOBA! TETHT IMIAcTHHYATLI B konmyecTne oT 30 oo 60 % ¢
MERNTACTHHHATRIM paccToaiHes (5 aixw; hocuIias JETeKTHES TPONHAA, HIONEHATOrO CTROCH A B Bine
OTASBHBIX BRTIOMEHHIL

Mrigl — NCpl — NCa90 — 11 — M43 — [Mo),3 — ©33 — DDpl

CTpVETYPA YYTVHA © IHAapoEHAHEM rRadiiTon NpapuiLioi hopael THasMeTnos oT 300 a0 600 s
METANIHYECKAA OCHOBA: 6 % MASCTHHYATORD NEPUIMTA B I2PHHCTIIN nepiiT

WS — WMods — [Trl = 170 - [112

CTPpVETYPRA KOBKOND 9YTVHA ¢ BETIOHEHHAMH MPapHTa KoMmakTioid dopsbl muaserpon 40— 500 s
METALTHUECKAd ociona: bl % naacTHHYATOND NEPIRTL ¢ MEMTIIACTHHYATE paccToanment (L8 wroa. 40 %
dhe ppiTa.

KI'h3d — KInd3 — 1l — 070 — D30 — Mal o

CTpYETYRE YVTYHA ¢ BEPMUEVISPHEM TP ToM YTOMHe HHOH QOopMEl, HEPaBHOME DHO PacpeieneH-
HOTO, KOMHYECTRD REpMHKIAPHOrD rpadiima 83 % vetanniugeckan ocHona B0 % deppura.

B3 — BIp2 — BI85 —MDE0,
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MPHIOXKEHHE |}
Crpaaonioe

TuGaumwna 11

Covreercrane 0D0Ina9eHnid 3TA0H0E 108 oueHsn Gopmsl rpadmra
B INKAMSX HACTORMIErO CTamLapra W eranzapra HOOD $45-75

Propua rpadhita

Orbpanaiende ITATGHA

bosnasenEe STUNONH B CTANIApTE

n MOCT 3443—-87 HOO 34575
Miactusvarad IPAMOiEHeT A Ml I
[Mueznoobpaaras M4 1]
Yepusobpaasas B2 [
Hurresmmsas Kl v
Kounakrhas K3 W
[iapoawa s [T W1
Hronsuaras I3 —

TaGamuoa 12

Covreercrene oBOIHASeHRA FTATOHOE 118 OUCHKA pacapeaeicHna rpadura
B INKANEX HACTOMIEro cTangapra w crangapra HOO $45-75

Pacn PoACACHNE T '|1i11|| nra

CFBosHarEHEe S3TATGHA
i MOCT 3443 —R87

DEosHAYERME TTANOHN B CTANAAPTE
HCO 945-73

Papuomeproe
Hepapnoseproe
Pozerounos
Mermaenaparaoe

Berounoe

Komonmn nracrusqarore rpadeera
Konouun mexsesapumiorg rpadiuera
Cerparoe

nrpl
nrp2
nre?
nreps
Mrps
Mrps
Mrp3
nrp4
Mrpé

| moEME

Tabamupa 13

CoomsereTese OMGHINCHEE FTLIOHOE LA ONCHKE PasMepen (LTHHE B IHIMCTR )

BEIHMCHAHA TPadHTa B IESY BRcTommers crapnapra u erangapra HOO 94575

,:I_.IHII.:I HAH THIMETE EKTHYMEHHE, HEM

OrBoinaves e 3Tanons
n TOCT 3443 —R7

(MRosHEYEHEE TTANOND B CTANTAPTE
HCO #4575

Cu. 1000

O 5000 po 10400
w 250« 500
e 120 = 250
B e 125
e 3 = Ll
" 15 = (i}
° 15

nra

M, LT S60
Mo, LT 18
Mo, W

Mo, T 45

Mra, Wra25

Mo, Wrols

O el O L b Lok fod we
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MPHAOKEHHRE 2
FPeromendyesoe

CoCTas pLAKTHEOB AR TPABICHHA NLTH(E B BHERICHAR (GHmei CTPYETYPLL 9¥TYHA
H OTIEABHBIX CTPYETYPHEIN COCTARTHRMIMY

Huinamenne tpassenas

HunueHoEaHHE B
COCTIE PEaKTHbE

Crnocol rpanienes

?f:ljl'.'l ETAT TREAENIEHER

Obues npegcriBieHee o
CTPYVETYPE, BRESEICHIE Nep-
JIMTE IWACTHHYETONG 0 JEp-
HHCTOTD, TPOOCTHTA, MIp-
TEHCHTH

4 G-HBl pACTROP A30THOH
kncaore (4 e’ HNO, 1 96 o’
STHAGBEOIG CHHPTA) miH

4 % -Huli PACTBOP TEHE M H-
Bl KHEOTE (4 1 e pasoBn
KHCROTEL # 96 o’ arHaosor
CHMpTa)

Tpavaeuue npu KoM-
HATHOH TeMmepaType

Mepaut 1n Tpo0CTHT TEM-
HEe, (heppuT CRETHRI

befisnT Wil MapTeHouT

I r nHEpHHOBOE KWCHOTR |
95 oMt aTWIOROMO COAPTA ©
IODRENEHIEM
2 SH-HOM COMPTOEGIG PECTEG-

pa HNO,

5—10 kaneaw

Befivur TesMHmE, Mep-
TEHCHT CHETNLIT

IBTCKTHEL

Pocdmanan

IMuepar Harpas (2 r nukpa-
Honoit kueaore, 10 r NaOH,
HE cw® HOp

Peagrun Mypaxamu [2 r
coau B Fe(CM), 25 r KOH u
T cw HOY

Tparieuue HarpeTeM
no T0—80 “C pecrsopos
MHEPATE HETPHH © MOCe-
AFUIHA TRABIEHIEM
urppfa B 4 S-mom pa-
CTHOPE A30THON KUCINTE

TparncHHe HArPETEIM
1o T0—80 "C peaktipom ¢
NOCHSIVENLIHM  TPaRIe-
HeeM wmpa 8 4 T-HoM
PACTEOPE AI0THON KHC/10-
TH

Pocing TeMEO-KOpHY-
HEBLE, LEMEHTHT W dep-
put Genwe. Mpn ansrean-
HOM TRUEISHIEN UEMEHTHT
OKPALIHBACTER B KOPHYHE-
AL UBET

Pocipua TEMHO-KOpHY-
HEBREH, wesMeHTHT Denkii.
fepprT cepo-rouny B

XapakTep pacnpeicae-
HES, PAIMED SHSSK CETEM,
PASMED BEIESEH AN

Hementur

4 To-umii pacTROp B30THOH
KMOIOTEL Wi s Bodee ray-
pokoro Tpartesns 10 F-pni
PRCTEOP  AOTHOR  KHCROTH
10 s HNG, w90 s amano-

BOMG CIIHPTA)

To xe

Tpapaesue npn goM-
HATHON TeMIEpaType

To e

OuesKa JHCHEPCHOCTH NEINTA

Hestenrur 1 chocpunaan
ARTERTHEA  Denwle,  §WH
METANAMYMECKOH OCHORR
Tetu L

To xe

Onpenesedne THCTIEPCHOCTH MEPITHTA NPOROANTCA CASIVIOWHM METOI0M: B IIGCKOCTH LWUTHGA o
MHEPOCKOTOM TIPH TIOMOIULH GEVTAPMHEDOMETPE Ha NPOMIBoIEHOH cekviuel npasoi poueoi 1 sk
MOECYHTEH AT KOTHYECTEG 18 PECeae MK 280 MO MPOHIRCITEHEIME YIIaMH MIACTHH UeMEHTHTA 2. 3arem
NeHCTEHTEILHOE CREIHSe MEX Y THIACTHHAMM LUEMENTHTA PACCTOAHHE (A ) B MHKPOMETPAX BRIMHCTAIOT MO

(PO

Ay =

100
Ei )
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MPHAOKERHE 3

(Kimzameasioe

HIKATA 1. OMPEIETEHHE IPADHTA B CTPYETYPE Y¥TYHA C INACTHHYATRIM MPATHTOM

A, Dopma sonoaenna rpadears

Yeeanaeno o 100 pas

MaacTunuaran Maacruuyaran
PRI Heina JABNEpEHHAR

oty
Hivhéixﬁn??ﬁ%g
Ml
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B. Pacupeaenenae pmosenni rpadera

Papnomepuoe Hepasnomepuos

Trpl T2
Koaonme Koanouem
[LACT HHSATOrD MEALCHAPHTHOIT

rpadmTa rpadira
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Berounoe

s . LS
;s :
T a ._-.-5"--—‘ '
— -
F
[Mpd
MexaesnpurHos
NAACTHHYATOS

>y E B T
' 1'.Il. el “'.'-'..J
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IMEATA 1. OITPETENEHHE M'PATHTA B CTPYETYPE Y¥TYHA C BEPMHEYTAPHRIM I'PATHTOM

A, Copma ssnogenni rpadura

Yoeeamueno n 100 pas

Vaengkonan Hanmaucran VrionueHHan
e, Wby cT s & ¥ ’
. + = v
% a ';."-.. ."'h' - il ‘.I f":‘: f k]
I_ __:‘E \ Hjh i 1L.. a0 LY . || —r .fk- .ti

- L'.. T
& . i ) .

ek 5% N\ J R T . 6%
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g it A
: B I - 1, e, . d’dg‘
-IL . . "-I'“_. , & >

vy oty S W 4 % .

B. Pacnpeacaenne sxmogenni rpagera

Yeeanueno s 100 pas
Hannupomasise BonodeHns

PaanosmepHoe Hepasuosepaoe Poserounos

[ A " " N
RV I N

4 f .

ot o~ 3

't _:"Jrf'-d ;h\': 3 :;

! '-i-{h"x * " - x, ‘\MI‘} = 2 -
mR R ’

(Rt PV oo . 7
, 1 '?- J ‘1 e &
L "-' . o 1 A b."

‘TH" TR A -



C. 16 FOCT 344387

MexasuapuTHee

Konommu PEAEBETRIACHHEBIC Kononnn MHKTHPOBAHH BIC

B. Komyeereo xamrennil pepausyaapesro rpadguara (%)

. 1 R
) ! 1 f;.“e‘, J-{;\.m
l;,x I T '_,;.,' PRI
J'r‘;"'" - J“'“?k.\?‘ ' - -
P | r S - "3 .
* { I;""'r"d " \'.q.j — ™
e ".;*?#'i ’ "“-ﬁ.
. | 4 ..q '
1’! . U | \ ﬁ‘;
v"!\ﬂ& * e . %

Brioon BIras BIra2
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MEATA 3. ONPETETEHHE I'PATHTA B CTEYKTYPE BRHICOKOINPOYHOTD Y¥TYHA
C MAPOBHIHLIM I'PATHTOM

A, Dopma sxcnosennil rpadmTa

Yaeandeno n 100 pas

Pazopeannas Jpeanoobpasias Kosmnaxraan

- b

ey
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Hlaposnanan HenpasunHas LHaposnanan npaswaLHAR

iy LT s

G. dnamerp simoscunmii rpadura (ses)
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® 9 !.
"o " % ’.

LT a5 LT 10 LT a360

B. Pacopenenenne sxawenni rpagmra

Voenuueno s 100 pas

Papnosepuoe HepasnosepHoe




C. 20 M'OCT 344387

-
.0
L

.« *
.. -
.
..
- L 3 &
= . ™ .
. r:":' _-
[ I .
i L -
- &

CrpovesaHoe
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e @ t &

L pu 'I-.I @ Ld ° .

: g . I- ...,. .'-

o, % ¢ .’"“‘.":
.‘ - ... ° o

HIKANA 4. ONNPEIENEHHE N'PAQHTA B CTPYETYPE KOBKOIO Y¥TYHA
C KOMIMAKTHRIM I'PAQHTOM

A, Oopma monogennii rpadmTa

Yeeanueno o 100 pas

Hurennmgrasn XN eCEnHLA KosnaxrHas

" -
1)

A 5
* .._n

R T LAl
- R s & “ B .
e S & I T
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B. [Jdnamerp neasscnni rpadera {Mem)
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LIKANIA 5. BHI CTPYKTYPBI METAJLTHYECKOH OCHOBBI 4¥TYHOR

Yeeanueno s 500 pas

M2

i
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INEATA 6. COTEPAAHHE NEPTHTA H ©@EPPHTA B CTPYETYPE Y¥T'YHA (%)

A Yyrve ¢ maacTenaatas rpadwrom. Pan 1

Voenwaeno g 100 paa

M85 (d15) T (i) 145 (d35)
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K. r*'-b...,_ﬁ_ K
:&‘1 FE
(1200 (R I6 (epod)

B. Yyryn ¢ naactansarsem rpageros. Pan 2

196 () 11492 (pE)
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B, Yyrye ¢ sepuusyaspasy rpaguros. Pag 3

185 (@] 5} [170 (e 30) (145 (dps5)
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T120 (dpaiy M6 (@ad) T {d»)

I Yyryn ¢ meapoesyasms rpadgerom. Pao 4

196 () a2 (i)
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