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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Documentation gives rise to numerous international exchanges of both intellectual an

d material

nature. These exchanges often become difficult, either because of the great variety of terms used in
various fields or languages to express the same concept, or because of the absence of, or the imprecision

of, useful concepts.

To avoid misunderstandings due to this situation and to facilitate such exchanges, it is advisable to
select terms to be used in various languages or in various countries to express the same concept, and

to establish definitions providing satisfactory equivalents for the various terms in different

languages.

The objects involved in the ISO 23472 series are foundry machines used in foundry productiLn.

The purpose of the ISO 23472 series is to provide definitions in English that are rigorous, unc

bmplicated

and which can be understood by all concerned. The scope of each concept defined has been chosen to

proyide a definition that is suitable for general application within foundry mdchinery, whi
machines and equipment adapted in each stage of the processes within diffenent casting pro

As & metal thermoforming method that fills molten metal into the moldto produce machi
rough parts after solidification, casting has a long history and various processes, and its
renjains constantly developing and changing. According to the differences in the mold used,
ways of molten metal filling or solidification, casting processes are usually divided into sa
permanent casting and other casting processes. According to‘djfferent casting processes arn
stages of production, casting equipment covered by foundry machinery is divided into th
jor categories:

— |molding and coremaking machines and other eqiipment related to non-permanent m
process;

— |die casting machines and other equipment related to permanent mold casting process;
— |abrasive blasting machines and other equipment related to cleaning and finishing for ca
— |cupola furnaces and pouring devices and ladles.

Thif document only involves terms and definitions of cupola furnaces, pouring devices
including basic concepts spécifically concerning structural characteristics and functions,
mec¢hanisms and parts, main' technological processes and parameters of various cupola fu

Ch includes
cesses.

e parts or
fechnology
r different
hd casting,
d different
e following

pld casting

sting;

and ladles,
important
I'naces and

thelr melting auxiliary-equipment, burdening and charging equipment, pouring devices, ladlles, molten

metjal treatment and-transfer equipment, and other related equipment (see Figure 1).
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ISO 23472-1: General

ISO 23472-2: Molding and coremaking
machines and other equipment related
to non-permanent mold casting
process

ISO 23472-3: Die casting machines and
other equipment related to permanent
mold casting process Cupola flrnece

Foundry mgchinery

vocabulary

Cupola furnace melting
process and auxiliary
ISO 23472-4: Abrasive blasting equipment

machines and other equipment related
to cleaning and finishing for casting

Burdening and charging
equipment

SO 23472-5: Cupola furnaces and

) . Pouring equipment
pouring devices and ladles

Ladle

Molten metal treatment
and transfer equipment

Other related equipment

Figure 1 — Structure of vocabulary on cupola furnaces and pouring devices and ladles

vi © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=b9d8523dc9a9775d9b5f3f1780e1d07a

INTERNATIONAL STANDARD ISO 23472-5:2022(E)

Foundry machinery — Vocabulary —

Part 5:
Cupola furnaces and pouring devices and ladles

1 [Scope

Thif document defines a set of terms and definitions for cupola furnaces, pouring devices and ladles in
foundry machinery.

It applies to standards development in the foundry machinery field, technical documentation, related
scigntific and technical publications, etc.

Thif document is not applicable to process and equipment related to melting and pouring of honferrous
mefal.
2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
[SO|and IEC maintain terminology databases for-use in standardization at the following addyesses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at https://www.electropedia.org/

3.1
allgy loss rate
perfentage of alloy oxidized during melting relative to the amount added

3.2
autpmatic ladle replacement system
conjplete set of deyices that sends the ladle (3.43) with molten metal (3.49) inside to thg changing
posjtion and withdraws the empty ladle

3.3
autpmatic pouring machine
pouying equipment (3.56) that automatically and systematically completes the pouring process
according to the set procedure

3.4

automatic transfer system for molten metal

system that automatically transfers molten metal (3.49) among each working station by a ladle (3.43),
from the molten metal loading point, along a pre-set routing to the molten metal treatment station and
slag-off position, finally loading molten metal into the pouring machine

Note 1 to entry: The system can also complete the inoculation and/or spheroidization process according to
technical requirements during the transfer operation.

Note 2 to entry: The system usually includes a ladle transfer car (3.47) at the forehearth (3.29), a ladle for transfer,
a transfer rail, a ladle transfer car with rotating and turnover capabilities, a spheroidization station, slag-off
position, transfer safety warning facilities, etc.

©1S0 2022 - All rights reserved 1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=b9d8523dc9a9775d9b5f3f1780e1d07a

ISO 23472-5:2022(E)

3.5

blast intensity
blast volume (3.6) per unit cross-sectional area of the cupola furnace chamber (3.35) (melting zone

(3.52))

Note 1 to entry: Expressed in Nm3/(mZ2.min).

3.6

blast volume
air volume send into cupola furnace (3.20) per unit time

Note 1 to enfiry: EXpressed In NS,/ min.

3.7
blasting in

process of plowing air into the cupola furnace (3.20) through tuyeres (3.95)

3.8

bottom ddor

door at the

39

bottom of the cupola furnace (3.20) for repairing lining

bottom pduring ladle

ladle (3.43]

with an open-close mechanism to control the pouring of¢he molten metal (3.49) throu

nozzle at tlhe bottom of ladle

3.10

bottom pduring machine
pouring equipment (3.56) with a bottom pouring ladle (3.9)

3.11

bottom pduring nozzle
cup-shapedl nozzle installed on a hole on the bottom pouring ladle (3.9)

3.12

charging dection
section of the cupola furnace (3.20) withian opening on top of the section for charging

3.13
coke

fuel that is[burnt in the furnacefor generating heat to melt the metal

3.14

coke bed
coke (3.13)
melting zof

3.15

layer in‘the cupola furnace (3.20) between the furnace bottom (3.32) and the lower en
e (3.52)

bh a

d of

coke consumption ratio
ratio of coke (3.13) consumed in cupola melting to the mass of the molten metal (3.49) obtained

3.16
coke ratio

ratio of metallic charge (3.53) to coke (3.13) in mass during cupola furnace (3.20) melting

3.17
coke split

layer of coke (3.13) added into the cupola furnace (3.20) in between batches of metallic charge (3.53)

© IS0 2022 - All rights reserved
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3.18
cokeless cupola furnace
cupola furnace (3.20) not using coke (3.13) as fuel

Note 1 to entry: Natural gas and other substitutes can be used as fuel.

3.19

combustion chamber

unit assembly for the external-heating hot blast cupola furnace (3.25) to burn carbon m
furnace gas or other fuels and to generate high temperature fume (3.30)

onoxide in

3.2(
cu;{::la furnace

cylindrical vertical melting furnace with pig iron, foundry returns and/or steel scrapas.net|
(3.93) for melting cast iron

Notg¢ 1 to entry: Cupola furnace melting is a process that produces heat through thé\reaction (con
fuel|(for example, coke (3.13)) and oxygen, so that the metallic charge melts and eyerheats, and fin
the fequired molten metal (3.49). In this process, the metallic charge is in direct contact with fuel
assisted from the tuyere (3.95) for continuous melting.

Notg 2 to entry: An example of cupola furnace structure is given in FigurefA.t.

[SOPURCE: ISO 23472-1:2020, 3.37, modified — The words “required molten iron” have been 1
“required molten metal” in Note 1 to entry and Note 2 to entfy*Has been added.]

3.2
dehumidification blast
blagt method with moisture removed from air before.entering the cupola furnace (3.20)

3.2
desulfurization
profess of sulphur reduction in molten metal (3.49) by adding desulfurizer

3.23
desulfurization ladle
ladle (3.43) that desulfurizes molten metal (3.49) by blowing in nitrogen or inert gas from bqg
at the time of desulfurizer addition

extprnal-heating hot blast cupola furnace
hotplast éupola furnace (3.40) that heats combustion-supporting gas in an external combusti

nllic charge

hbustion) of
ally obtains
hind is blast-

eplaced by

ttom holes

reres (3.95)

bn chamber

(3.19)and blasts into the furnace

3.26
feeding level indicator

device for automatically detecting and displaying the height of charge stacked in the cupola furnace

(3.20)

3.27
fixed forehearth

forehearth (3.29) with a wall of which there is a tapping spout (3.85) and a slag spout (3.73), rigidly

connected to the cupola furnace (3.20) well (3.103) through the furnace bridge (3.33)

© IS0 2022 - All rights reserved
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3.28

flux

non-metallic furnace charge added into the cupola furnace (3.20) to participate in slag (3.71) forming
during melting, such as limestone and fluorite

Note 1 to entry: It reduces the melting point and viscosity of slag, facilitating the separation of slag and molten
metal (3.49). In addition, it removes gas and impurities in the molten metal.

3.29

forehearth
container installed in front of the furnace body (3.31), through the furnace bridge (3.33) connected to
the furnac¢ well (3.103), for storage of molten metal (3.49)

3.30
fume
high tempgrature gas mixture with furnace gas released during the cupola furnacec(3.20) melf
process

—e

ng

3.31
furnace body
main strudture part of the cupola furnace (3.20), usually referring to the zoné-from the furnace botgom
(3.32) to the charging section (3.12)

3.32
furnace bottom
platform at the bottom of the cupola furnace (3.20) to support the furnace body (3.31)

3.33
furnace bridge
runner
spout throyigh which the molten metal (3.49) flows frem the furnace well (3.103) to the forehearth (3]29)

3.34
furnace cgmpaign
productior] time for continuous melting, which is the interval between two lining repairs with the same
sand bed

3.35
furnace chamber
space inside the furnace bodyA3.31) that has a melting zone (3.52) and a preheating zone (3.61)| for
completior] of the melting precess

3.36
furnace shell
metallic shiell of theflirnace body (3.31)

3.37
graphite spheroidization treatment
process where a spheroidization agent is added into molten metal (3.49) to release carbon to form
mostly spheroid-shaped graphite during molten metal solidification

3.38

heat exchanger

heat exchange device to pass thermo energy from high temperature cupola furnace (3.20) gas to a low
temperature medium (such as air)

4 © IS0 2022 - All rights reserved
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3.39
holding furnace
furnace used to hold molten metal (3.49) from a melting furnace at a specific pouring temperature (3.59)

Note 1 to entry: In addition to storing and holding molten metal at a certain temperature, it also plays a role in
homogenizing the composition of molten metal.

[SOURCE: ISO 23472-1:2020, 3.82]

3.40
hot blast cupola furnace
cupptafurmace {326y withrpre-heated btasting

deviice for maintaining the molten metal (3.49) temperature, by heat generated fron-an induftion coil

confainer for molten metal (3.49) holding, treatment, transferring and pouring

Note¢ 1 to entry: Ladles are made of welded steel plate and lined\with refractory materials, some of them are also
equlpped with hanging beam and tilting mechanism or openiigand closing mechanism for plug.

Note 2 to entry: In high pressure die casting, it is a dewice to ladle molten non-ferrous alloys from a holding
furrace (3.39) to the shot sleeve.

[SOPURCE: ISO 23472-1:2020, 3.87]

ladle cover
covgr to set on the ladle (3.43) upper-@pening to reduce the heat loss of the ladle itself and mplten metal
(3.49) in the ladle

3.45
lad]e heater
devijice for raising the teniperature of the ladle (3.43) by flame or radiant heat

3.4p6
lad]e heating
profess to heatland dry the refractory lining (3.66) of the ladle (3.43) through heating and bgking

3.47Y
lad]etransfer car

e ul.v\vv\n“'l- thottrancfarc b Jadio (2 A2 vnth o vazibbh ot 0 o
quiptrertHiattransterstretodie —witherwitheutme

another

349 Hnsidefromexe device to

3.48

liningless cupola furnace

cupola furnace (3.20) without a refractory lining (3.66) at the melting zone (3.52) but protected by slag
(3.71) formed on the furnace wall during the melting process

3.49

melt

molten metal

cast metal heated from solid to liquid, such as molten iron, molten steel and molten non-ferrous alloys

[SOURCE: 1SO 23472-1:2020, 3.95]

© IS0 2022 - All rights reserved 5
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3.50
melting capacity
mass of molten metal (3.49) melted in the cupola furnace (3.20) per unit time

Note 1 to entry: Usually expressed in t/h.

3.51
melting intensity
melting capacity (3.50) per cross-sectional area of the furnace chamber (3.35) (melting zone (3.52))

Note 1 to entry: Expressed in t/(mZ2.h).

3.52
melting zgne
zone from where the metal charge (3.53) starts to melt to where it completely turns into melten state in
the furnacg¢ chamber (3.35)

3.53
metallic charge
metal charge

metallic mpterials added into the cupola furnace (3.20), including pig iron,.scCrap steel, return chdrge
and internjediate alloy

3.54
monorail pverhead charger
complete device with winding mechanism to lift the charging bucket, let it move horizontally along|the
monorail and load charges into the cupola furnace (3.20)

3.55
oxygen enriched blast
melting process in which oxygen is supplied during blasting

3.56
pouring eqquipment
machine and device that pours molten metal (3.49) into mold

[SOURCE: IISO 23472-1:2020, 3.126]

3.57
pouring pressure
pressure of compressed air-or-inert gas inside the pressure pouring furnace (3.63) during the poufing
process

3.58
pouring speed
molten metal (349) poured in mass per unit time

Note 1 to enftry?Usually expressed in kg/s.

3.59
pouring temperature
temperature of molten metal (3.49) during pouring

3.60

pour-over spheroidization

spheroidization process with spheroidizing agent and covering agent/flux (3.28) placed and lightly
compacted at the bottom of the preheated tundish (3.93) according to various tundish types

3.61

preheating zone

zone in the furnace chamber (3.35) extending from the lower rim of the charging door to the area where
the metal charge (3.53) reaches the melting point

6 © IS0 2022 - All rights reserved
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3.62

pressure control device

device to control the pressure of compressed air or inert gas inside the pressure pouring furnace (3.63)
over molten metal (3.49)

3.63

pressure pouring furnace

sealed furnace with induction heating that can pour through pressing molten metal (3.49) out through
controlling of air or inert gas pressure on top of molten metal

3.64
recprburization
profess of increasing carbon content in molten metal (3.49) by adding carbon-based thatérial during

cuppla furnace (3.20) that uses a recuperator to recover heat of exhaust gas from the furnafe and that

pouying equipment (3.56) with a sector-shaped pot which turns at the centre of the sector tq let molten

metal (3.49) flow out from the side of the pot at the tirning axis, making the pressure head irjdependent

ladle (3.43) in sector shape of which the'poured amount is proportional to the angle of rotgtion of the

conjplete device with a wifiding mechanism to pull the charging car running upwards on pn upward

cuppla furnacey(3:20) charger for charging at the top of the cupola furnace body (3.31), with the chargin
p g ging p p Ly ging

process, impurities

brought in by furnace charge, corroded lining and ash content of coke (3 13)

3.72
slag separator
device that continuously separates and discharges slag (3.71) from molten metal (3.49)

3.73

slag spout

spout connected to a hole at the lateral side of the furnace well (3.103) or forehearth (3.29) for removal
of slag (3.71)

©1S0 2022 - All rights reserved 7
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3.74

slagging-off
operation to remove slag (3.71) on the surface of molten metal (3.49) inside the pouring ladle (3.43),
prior to pouring molten metal into the mold cavity

3.75

spark arrester
device installed at the top of the cupola furnace (3.20) for trapping high temperature particles in fume

(3.30)
3.76

spheroidi:
ladle (3.43]

3.77
stack
part of the

3.78
start-up
beginning

ration ladle
that spheroidizes molten metal (3.49) by adding spheroidizer

cupola furnace (3.20) above the charging section (3.12) for fume (3.30) exhaust

bf the melting operation at the cupola furnace (3.20)

Note 1 to enftry: Blast in air to start melting.

3.79

stopper rg
rod-shapeq
control the

3.80
stopper sy
device thaf
(3.79)

3.81

stratified
blasting m
adjust blas

3.82
superheat
zone from
of the tuye

3.83

d
| part with refractory material to block the nozzle of the bottom pouring ladle (3.9) an
flow of molten metal (3.49)

stem
controls opening and closing of the ngzzle through lifting and lowering of the stopper

Qir supply
bthod in which each ring ofithe tuyeres (3.95) is equipped with a separate wind box (3.104
Ling parameters respectively

ing zone
the bottom plane of the melting zone (3.52) to the plane containing the centre of the first
res (3.95)

synchron

(}us pouring

pouring method in which the pouring machine and the molding line can move synchronously and p

1 to

rod

) to

[ing

our

during movefent

3.84

tapping car
facility with fume (3.30) extraction and a weighing system that transfers the ladle (3.43) with molten
metal (3.49) from the furnace to the slag-off position and returns the empty ladle to the loading position
at the furnace

3.85

tapping spout
spout connected to a hole at the lateral side of the furnace well (3.103) or forehearth (3.29) for the
tapping of molten metal (3.49)

© IS0 2022 - All rights reserved
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3.86
tapping temperature
temperature of molten metal (3.49) tapped from the cupola furnace (3.20)

Note 1 to entry: The temperature of molten metal is measured in a tapping trough, which is at a certain distance
from the tapping spout (3.85) of the furnace well (3.103) or forehearth (3.29).

3.87

teapot spout ladle

ladle (3.43) in which molten metal (3.49) at the bottom will be poured through an inclined slot during
pouring

3.88
tilting forehearth
forghearth (3.29) that receives molten metal (3.49) through a bridge at the bottom.:pdrt of|the cupola
furnace (3.20) and pours molten metal by means of tilting

Notg 1 to entry: It is not fixed with the furnace bridge (3.33).

3.8p
tilting ladle
ladlep (3.43) with a tilting mechanism that pours molten metal (3.49) by rotating the pot around the
horjzontal axis

3.90
tilting pouring machine

tilting-ladle pouring machine

poufing equipment (3.56) which tilts the ladle (3.43).fef’pouring

Note 1 to entry: Its tilting centre line can be located atthe centre of mass of the ladle or at the ladle spout.

391
tipping hopper
hopper device that receives and temporarily stores all kinds of metal charge (3.53), and aufomatically
dumps it into the transfer car (3.92)(oy charging bucket

refifactory lined/vessel with one or more nozzles at its bottom, which can be interposed b¢tween the

spheroidization process where the tundish (3.93) is equipped with a special cover to avoid

flash, fume (3.30) and splash

3.95
tuyere
opening at the furnace shell (3.36) to let air blow in to support combustion

3.96

tuyere angle

angle between the centre line of the tuyere (3.95) and the horizontal plane of the outlet centre of this
ring of the tuyeres

©1S0 2022 - All rights reserved 9
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3.97

tuyere ratio
total tuyere (3.95) cross-sectional area as a percentage of the cross-sectional area of the furnace
chamber (3.35)

3.98

tuyere ring-spacing
distance between the planes formed by the tuyere (3.95) centres of the two adjacent rings of tuyeres

3.99

tuyere sectional area

cross-sectipnal area at the exit end of the tuyere (3.95)

3.100
water coo
tuyere (3.9

3.101

water-coolled cupola furnace

cupola furn

3.102
weighing 1
mechanis
weighing

3.103
well

space betw
furnace bo

&

ed tuyere
b) with a water jacket where cooling water is passed through

ace (3.20) with a water-cooled shell (or including a tuyere (3.95))

mechanism
that forms a weighing system with a high precision wéighing sensor to realize accu
molten metal (3.49) in the ladle (3.43)

een the cross section formed by the centre lines of the first ring of the tuyeres (3.95) and
tom (3.32) in the furnace chamber (3.35)

rate

the

Note 1 to entry: It is used to collect molten metal (3.49))and slag (3.71) and to let it enter the forehearth (3|29

When there

3.104
wind box
ring-shape
(3.95) into

3.105
wire feedg
device for
containing|

is no forehearth, it is used for the storage.of molten metal.

d box around the furnace bady (3.31) that makes air from blowers blown through the tuy
the furnace chamber (335)with equal pressure

T
bpheroidizing oryinoculating molten metal (3.49) by continuously inserting alloy cored w
spheroidize¥or inoculant into the molten metal at a certain speed

pres

lres
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Annex A
(informative)

IS0 23472-5:2022(E)

Example of cupola furnace structure

e
[~
7 |
6
[ - .
f: 9
2\ 10
11
3
12
2 13
1 14

Key

1 |bottonrdoor 8 furnace chamber
2 |furnace bottom 9 furnace shell

3 Ltuyere 10 refractorylining
4  wind box 11 well

5 furnace body 12 slagspout

6  stack 13 forehearth

7  spark arrester 14 tapping spout

Figure A.1 — Example of cupola furnace structure
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