











C M NS C‘}J-;u{,

lactric furnace
' X0 s

Maniscus

Supportrolls

Platform; 20 m
above ground level

Qil

Coolsng water é’: 1 Argon Sdidlyt:gl ' ’ \ ‘ ;
e : e s '
x , " h X-ray receiver @ @ @

X-ray transmitter )
(Controls pouring rate)

Molten metal

Soldified metal !

7 Air gap Top belt (carbon steel)
A Tundish High-velocity

Calch basin cooling water jets
Pinch rolls —@ @

Backup rolls

=

Nip pulley Synchronized
pinch rolls

Water nozzle

Bottom

, Ox nce Edge dam blocks peif Walter gutlers
Starting dummy 4 (for cutting) i
(a) ¢









laer %

[So o oo “c

Sod /wir “W ;m
cluw inum by Aot

4(00-\ ha

‘h soplium L}xmw



Hell — Horowlt  vesucssom

Graphite-lined
reduction pot
(cathode)

CO, bubbles

Consumable
graphite
anode

Molten Al,O,
and Na,AlFg



i/‘ob\

Ba wa +¢

5%

o~

(yws*



Ir‘ov\ }Jg

1394°C \ v + liquid
TR | 1148°C i
= Y (austenite) /570, 4.30%
2 1000 ,912°C |
@ v + cementite
Q .
= oty
= 800 L 7270
0.77%
600 0.022% « + cementite
a (ferrite)
Cementite (FesC) —e
400 | | | 1 | |
0 1 2 3 4 5 6 6.67

1600

LLLs

(ferrite)

1400

538°C

1
M 1495°C

Carbon (% by weight)






Total elongation (%)

80

 Low- | High-strength| | Ultra-high-strength s
strength steels steels (UTS=700 MPa)
- steels
(UTS<270 MPa)
60 |- | HC«"" Tresting
Interstitial free
o Apned
L ] ano-structured
Interstital free/ ol
high strength',/
40 - ‘ \
i Mild #ﬁ‘l&eneration AHSS T
“ b 1 eat treate
A - eveument) boron steels
20 - Bake
hardenable
- Dual PNg e
complex pMs
0 | | | | |
0 500

Tensile strength (MPa)



C‘ £5tinz Open riser Pouring basin (cup)

Vent
jml.
Cope
Drag












- /«Draft angle

Flask

Sand mold

Poor Good



Use radii or fillets to avoid corners R
and provide uniform cross-section.

Good Good

Side cores can be eliminated
Wall sections should be uniform. with this hole design.

Poor Good

Sloping bosses can be designed for
straight die parting to simplify die design.
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Metal Shrinkage allowance (%)
Cast Irons

Gray cast iron 0.83-1.3

White cast iron 2.1

Malleable cast iron 0.76-1.0
Aluminum alloys 1.3
Magnesium alloys 1723
Copper alloys

Yellow brass 1.3-1.6

Phosphor bronze 1.0-1.6

Aluminum bronze 2
High-manganese steel 2.6







