Graphite Growth and CGI
Process Control Requirements
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CGI Process Control

Magnesium
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CGI Process Control

Magnesium

3 ' - | 7w
~ “Jc.. . " ﬁ!.. e
b )t«,-r ,_.‘;-c A \ - s-L
- m V -\ ..\ > [ 24
O NN X P ; P J e (I
o ¢ ™ [ 3|
(4“!\-( N ' «h\ o « g m 1
. RN s Y J. ot A L | —
b . - b, 2% g .
[ ' v *y A\. “ ...N.o.
- 244 .\...(- .c.\.‘,..a 3 =
. /. A)\.-I\ m - “n. - -
N [ R 3 U, g
. - f. ﬁ - o\ ,.. & b/ . -
ﬁ\.“ T M, . - " . I «l ». o
’ & Wr Hol s T
i 0.0 > e® - . J\~ \-\oc/.A /l. &
v . P, .
Ve -sc...\.«.v.-‘ f\/.-c.lrl .\\...0..
- & o e Ty
L aa o 3 gty B
T L R i L o
. .IT s \\rflif./\bw \_rJﬁi z..‘w l_
\N F e N vm v \/..vf.!n,ﬂ S
¥ ' b.J.,w.... e @ .ﬁnﬁ( e S |k
ﬂ, S J\.). N. : ~ 2 o |
\ MJ,MS _.\../a..ﬂ; ‘4 \..\ 5 S
.v' .V it h* " Inlﬂ \ . Ky
< Y S L

Inoculant

Cooling Rate

Shrinkage

Plus 0.08% Inoculant

Base Treatment

SinterCast|

— Supermetal CGl —

©SinterCast



CGI Process Control
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CGI Process Control

— Ductile Iron
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CGI Process Control

Section Sensitivity — Ford 2.7L V6 Petrol
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Courtesy Tupy
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CGI Process Control

Section Sensitivity — Audi 3.0L V6 Diesel

| UTS=492 MPa
‘ / YS =361 MPa
| UTS =536 MPa Y Nodularity=12 %
YS=411 MPa / _Ferrite=10%
Nodularity = 11 % / _ luts=s511mMmPa |
Ferrite=6% YS =361 MPa
‘ Nodularity = 14 %
 Ferrite=7% )
| UTS =452 MPa L_|urs=a70mPa |
YS =338 MPa YS =343 MPa
Nodularity=8 % Nodularity = 10 %
Ferrite=5% Ferrite=5%
Courtesy Tupy
_| UTS = 564 MPa
YS=418 MPa
Nodularity =24 %
Ferrite=7%
_ UTS =594 MPa
YS = 440 MPa
"
Nodularity= 31 % SinterCast|
Ferrite = 10%
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CGI Process Control
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CGI Process Control

Grey Iron
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CGI Process Control
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CGI Process Control
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CGI Process Control
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CGI Process Control

Grey Iron CGIl - 7% Nod. CGIl - 8% Nod.
(Reference) (MGM 36) (MGM 44 )

N S
.. ")v;sr"\;.

. ‘ o~
- .< -~ . .D>
- . . L:',}" > .. r
7 ¢ 4
N Y - g \‘L: -
w":h:";‘.',’uz(“ 3 oy {m’hp 2
3 4/ ‘:J'QL“/C "), 7 ek~ W i 4
N GRS N S
=y~ - \
2 ;,;‘,75,_31,;_ B Mg 5 R & t
“-J:’f’fy‘?:? wire '\/‘\_ Ny Sy
u\-'.\-.:)( IR 7’ - .

SinterCast)

— Supermetal CGIl —

©SinterCast



CGI Process Control

Magnesium
100 -
Inoculant 80 - —Ductile
: 2 60 4
Cooling Rate g
< 40 -
. = C .
Shrinkage S 20 b/ E
°1A [ cacl
c;.01o 0:.020 c:.oso c;.04o
% Total Mg
SinterCast|

— Supermetal CGl —

©SinterCast



CGI Process Control

Grey lron CGIl - 7% Nod. CGI - 8% Nod. ~40% Nod.
(Reference) (MGM 36) (MGM 44 ) (MGM 58 )
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What’s Important?
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CGl Process Control — What’s Important?

Flake Graphite Control
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Conclusion: Avoid free flake graphite
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CGl Process Control — What’s Important?

Grey lron CGIl - 7% Nod. CGI - 8% Nod. ~40% Nod.
(Reference) (MGM 36) (MGM 44 ) (MGM 58 )
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Conclusion: keep the nodularity low L /
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CGl Process Control — What’s Important?

Thermal Conductivity
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Conclusion: keep the nodularity low
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CGl Process Control — What’s Important?

Machinability — Nodularity Control
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Conclusion: keep the nodularity low
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CGl Process Control — What’s Important?

Machinability of tested materials

*%
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100%
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Tool life [m]
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GrayA CGIB CGIC CGID CGIE CGIF

v¢:= 80 m/min

f=0,25 mm Material  **Tool surpassed ref. life span

(Courtesy Tupy)

Properties Grey Iron | CGI-B |CGI-C | CGI-D |CGI-E | CGI-F

Nodularity (%) Flake 36 8 9 14 11

Pearlite (%) > 97 99 84 89 90 39

Hardness (BHN) 220 229 237 229 229 173

Tensile (MPa) 250 550 450 450 450 350
. . SinterCast
Conclusion: keep the nodularity low Sinte st
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CGl Process Control — What’s Important?

Machinability — Titanium Content
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Conclusion: keep the titanium low
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CGl Process Control — What’s Important?

Machinability Chromium Control

Tool life predicted for Cr (M0=0.1%, Mn=0.4%)
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Conclusion: keep the chromium low [S te sﬂ
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