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MATERIALS FOR THE CAST IRON INOCULATION
“ composition, application, features

Ca 26%, Si 46...59%, Cu 20%, Ni 5...14 1949 [27]

Ca 10...35%, Si40...65%, Mg 1...5, Cu0...50%, Ni 0...30 1949 [27]

Ca 20...22%, S140...50%, L1 6...15, Mg 2...4, Cu 12...20%, N1 13...20 1949 [27]

CaC, 1952 Iat. 721717

BnayBaercst B 4yryH BMecTe ¢ a30ToM, u3berars oopazoBanus CaO (EBpomna)

](;Zﬁ;érccicli\l ri;ffy?{H;MeCTe ¢ a30ToM, uzberarb oopazoBanusi CaO 1953 Har. 153109
’ (ABcTpaus)

Cwmecs SiCa, CaF,, Zr
Ccunukokanbplinii BBOZUTCS B KonruecTBe 1,5%, GTopucTsiit kanbuumii - 2%,

nupkoHuil - 0,5% ot Beca uyryHa. @TopucThIi KaublUi IPUCAKUBAETCS B 1953 Har. 2662820

. . (USA)
KauecTBe (pIroca, a UPKOHUH - IJIs1 YBETUUYEHUS YCTOMUYNBOCTH MOTYYEHUS
IapoBUIHOM (opMbl rpaduTa
Ca, Ca Bmecre ¢ Ce, SiCa (Ca 23...25%), nmurarypa Ca ¢ meapio (Ca 10%) Iar. 732312
Kanpuus BBonutcs B konuuectse 0,125...0,650%. Peakuust criokoiiHasi, 4yryH 1955 (E.Bpona)
JIOJDKEH OBITh TOPSYMM M cofiepkath Oonee 3% kpemuus u menee 0,05% cepbl
[TnaBukoBsiit mmar (CaF,) 1956 [27]
Ca 24%, Si 56%, Cu 20% 1960 [27]

Monudukarop 46-50 Si, 7-11 Ba, npuuem octaibHOE B OCHOBHOM
MIPEICTABISIET COOO0M JKene30 ¢ Heo0sA3aTeIbHO He3HAYUTEITLHBIMU
150  xommuecrBamu (e Gonee 10 mac.% cymmapno) Al, Ca, Mn w/wmu Zr u 2010
Hen30ekHbpIMU npuMecsimu. Hammpumep, 0,5 ... 2,5A1,1...2Ca,u0,5... 2,5
Zr

3agBKa HA ITATEHT

2008147892 (SU)
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MASTER ALLOYS FOR THE CAST IRON SPHEROIDISATION

m composition, application, features year source

(B Ce meramunyeckuit (Ce 92,6%, Fe 1,1%, octanbnoe - P3M). Jlurarypsr Ce
(Mummveramt: Ce 45...52%, P3M 45...48, Fe 0,5...0,4%, Mn mo 1,6%, Si, Cu, Al - 1948 [27]
10 3%
Mg 1...5, Ca 10...35%, Si 40...65%, Cu 0...50%, Ni 0...30 1949 [27]
Mg 2...4, Ca 20...22%, Si 40...50%, Li 6...15, Cu 12...20%, Ni 13...20 1949 [27]
I L
. [[MapoBu I rpadut nomydaercs npu coaepxanuu autus 0,005...0,1%. 1949 [27]
ConeprxaHue cepbl B UCXOIHOM YyTyHE TOJDKHO ObITh HE Oonee 0,08%
Mg 9% B coctaBe ®CMr 1950 [181]
n Mg 10...20, Ni 10...15, ocransroe FeSi - [27]
- Mg 10...20, Ni 10...80, C 2...5, ocransHoe Fe 1951 [27]
Mg 10...25, Ni 20...30, Cu 45...70
[Tpu conmeprxanuu menu O6osee 3% mrapoBuaHas opma rpaduta 0OBIYHO HE 1951 [27]
MOJTy4aeTCsI
n Mg 6...20, Ni 13, Cu 33, Si 26, octansHoe Fe 1951 [27]
{0l Mg - Ca
Kasnbuuii moBeIIIaeT CTETNIEHh YCBOSHUS MarHusi, yMEHbIIaeT TUPo3PQexT u 1951 [27]
CKJIOHHOCTB K OTOeITy

97 Maruuii 14-17, uepwuii 0,4-0,6, xene3o 14-16, kpemuuii 4-7, Meaib - OCTAJIBHOE. 2010 ar. 2394929

(SU)
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MIXTURES FOR THE CAST IRON SPHEROIDISATION

m composition, application, features

Mg 43...73, mummerann P3M ocranbsHoe

Bpukers u3 ctpyxku Mg 34%, ctpyxku ayryna 33% u npoonaéaoro @C75
OCTaJIbHOE

[TpeccoBanue 40 1, tuametp 6puxera 40 MM, BeicoTa 120 Mm

Huanamug CaCN,, copepskamunii kanbuus 8% u 92% nauraryp MarHusi ¢ HUKeIeM,
MEIBI0 M KpeMHueEM, coaepkamumu Maraus 10%. CooTHoIeHne IuaHaMua K
murarype 1:2...6:1

CaC, Bmecte ¢ Mg B cooTHOmIEeHHH 3:1

bpuxets! u3 nopomka Mg
Cmecp Mg 3...10% ¢ MgO u KUAKUM CTEKIIOM

bpuketst uz Mg, deppocunuius u okucu Maraus 1:4:0,6...1,3

M3menwuéansie Mg 10...30%, Zr 10..30%, Si 10...45%
Bbpukertst uz Mg, peppocunuius u rpadura 1:4:1

bpukertst uz Mg, peppocunuius u kapouaa kanpius 1:4:0,6...2,5

[N

[ToporkoBasi MPOBOJIOKA, HATIOTHUTEE KOTOPOH COJEPIKUT JKee30, KpeMHUN U HE
38 wmenee 18 mMac.% Maruwus, MOKeT JIOONHATENBHO conepxkarh 0,5+10 mMac.% B
cyMMapHOM KonmuectBe P3M, Gapusi, KanbIlusi, TATAHA WIJIA AJTFOMUHHMSL.

1951

1951

1953

1953

1953

1953

1953

1954

1954

1954

2010

year source

[27]

[27]

[Mar. 175592
(ABcTpanms)

[Mar. 153109
(ABcTpanms)
[Tar. 291858
(IBeitapus)
[Tar. 2663635
(USA)
[27]
[Tar. 500910
(Kanana)

[27]

[27]

Tar. 2375461
(US)
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METHODS OF PREPARATION
OF MASTER ALLOY MELTS

carbon-thermal,

metal-thermal (silicon-thermal, aluminum-silicon-thermal,
aluminum-thermal)

alloying of components,
dissolution in the ferrosilicon melt in furnace or in mold.

METHODS OF CRYSTALLIZATION
OF MASTER ALLOY MELTS

In molds with receiving a "thick" ingot more than 10 cm
thick,

In molds with receiving a "thin" ingot from 2 to 10 cm thick,
freezing-out with obtaining chips from 0.1 to 0.3 cm thick,

centrifugal casting with receiving a "thin" ingot from 2 to 10
cm thick.
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STRUCTURAL HEREDITY OF MASTER ALLOYS

Prof. V. Nikitin (University of Samara), Prof. A. Panov (University of Kazan)

Master Alloys Basic charge materials

Preparation of melts

Atmosphere
Slags
Lining of the furnace

Treatment of melts

A

Crystallization of melts

Crushing, screen sizing, mixing,
guality control, transportation,
storage, application

| —load, Il —transformation and transfer, Ill — manifestation: during the cooling, control etc®
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PROBLEM IN PRACTICE OF
MASTER ALLOYS PRODUCTION

Industrial master alloys of one type on different
brands can have

MACRO AND MICRO HETEROGENEITY OF INGOTS,

AVAILABILITY OF ACCIDENTAL MICROIMPURITY
(OXIDATION)

AND VARIOUS STRUCTURAL HEREDITY
WHICH IS TRANSFERRED TO
MODIFIED CAST IRON MELT
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2. Influence of the master alloys
oxidation on the properties of
nodular cast irons

10
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CHEMICAL COMPOSITION OF MASTER ALLOYS FeSiMg5

Chemical composition , %
Master Alloy
Mg Ca 2RE Si Al
Master Alloy 1 (MA1) 5,5 0,4 0,3 47,1 0,9
Master Alloy 2 (MA2) 5,9 0,5 0,6 52,4 1,2
Master Alloy 3 (MA3) 6,1 1,0 0,9 52,8 1,2

STRUCTURAL DISTINCTIONS OF I\/IASTELLOYS FeSIMg5

25k X1lea 188km 4 58 5 25 kU X1lee 188km

Fracture surface of Master Alloy 1 Fracture surface of Master Alloy 2
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188 1868 km

Fracture surface of Master Alloy 3

12
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CHEMICAL COMPOSITION OF INCLUSIONS OF THE MA1

Spectrum 1 | Spectrum 2
™ Y INge R, ¥ ' =
® .

\

—
Y ¢

L\
23k #1, 888 A b 18 58 SEI
@) Mg Al Si Ca Fe La
Spectrum 1 - 42.15 3.45 46.47 464 284 0.44

Spectrum 2 10.06  48.50 3.56 3098 023 6.67 -
Spectrum 3 67.53 1.28 20.26 0.65 5.60 4.69 12
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CHEMICAL COMPOSITION OF INCLUSIONS OF THE MA2

ey SPECHTUM 1 e | SPECUUM 2

O Na Mg Al Si K Ca Mn Fe

Spectrum 1l 61.45 255 239 26.60 3.98 0.23 0.47 2.33
Spectrum 2 5.47 33.26 1.25 36.37 0.30 23.34,



679 Indian Foundry Congress

CHEMICAL COMPOSITION OF INCLUSIONS OF THE MAS3

Spectrum 1 - — Spectrum 2

3N

=1, 888 18 rm

O Mg Al Si Ca Mn Fe
Spectrum 1 30.32 8.92 048 42.05 - 0.28 17.95

Spectrum 2 50.59 35.00 0.7/8 12.75 0.43 - 0.46
15
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DISTINCTIONS OF OXIDIC PHASES
OF MASTER ALLOYS FeSiMg5

Distribution Size Composition
Predominantly Al,O,
MA1 Very rare inclusions 1-3um containing up to 10% CaO
and up to 2% MgO
Colonies of plate-like Pla;te; of Predominantly Al,O,
VA2 particles and single plates. thicltlness but also in composition
Size of plate colonies 50 — with MgO, KO, NaO and
and 5 yum
100 um . CaOo
diameter
Evenly distributed
nclusions. Continuous MgO, MgO'SiO,
MA3 ' 1-5um also in composition with

colonies of inclusions in
the microcracks of the
surface of the master alloy

Al,O; and CaO
16
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INVESTIGATION OF
In-Mold PROCESS

Chemical composition of cast iron for the in-
mold treatment procedure, all elements in

mass-%

C Si Mn Cr Ni Cu S

3,/ 19 04 003 002 0,1 0,015 0,05

Test variation  Master alloy in the

Nr. In-mold chambers
1 MA1
MA2
MA1
2
MA3
MA2
3

MA3

Indian Foundry Congress

P

MoumaxHas cxema

e
JHIY
Ul

R, MPa

551+ 4
589114
573t 9

593120
633+13
595120

As, %

11,7+0,4
11,7+0,4
10,0+0,7

8,00,7
12,0+0,7
10,0+0,7

Pearlite/Ferrite

HB. o
19242 45/55
196+8 45/55
18946 45/55
225+6  45/55, 70/30
213+2 45/55

212410 45/55, 70/30"
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INVESTIGATION OF Sandwich LADLE PROCESS

Chemical composition of cast iron for Ladle treatement procedure, all elements in

mass-%
C Si Mn Cr Ni Cu S P
3,8 1,7 0,4 0,05 0,12 0,2 0,02 0,06
Percentage of Pearlite/Fe
0
R, MPa As, Yo HB Graphite Form 1 in %  rrite in %
MA1
564+45 7,313,3 188+5,5 67+23 45/55
MA2
574438 8,3+1,8 192+7,3 89+7 45/55
MA3

66017 8,0+0,7 22613,3 85+1 80/20
18
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3. Cooperation

19
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THE NEW STRUCTURED MASTER ALLOY

)') 4 » S 3 .:‘.;:\« 4 A \T—’E-\"(NC", = L~ ) - £ i {“ "\ r \ 1.
SEM HV: 20.0 kV VEGA3 TESCAN SEM HV: 20.0 kV WD: 15.00 mm VEGA3 TESCAN

View field: 240 pm Det: SE View field: 140 pm Det: SE 20 pm
Bl: 14.00 Date(m/dly): 02/14/17 MAO "KAMA3" BI: 15.00 Date(m/dly): 02/14/17 MAO "KAMA3"

Master Alloy Microstructure
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VERMICULAR GRAPHITE IN THE MASTER ALLOY MICROSTRUCTURE,;
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MODEL OF VOLUNTARY CERTIFICATION OF MODIFIERS

Documents containing

requirements to an order of requirements to quality of
carrying out voluntary certification modifiers

Documents containing

g 4

Charge materials
and technology
for modifier

production

To certify the <:: N0 G

modifier equipment,

personnel

Modifier,
corresponding Certificate of

to quality :> compliance
requirements 22
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YOU ARE WELCOME
TO COOPERATION!

THANK YOU!

23



