GB/T 5611—1998

2.16 foundry shop

2.17 foundry

2.18 attached foundry captive foundry tied foundry
2.19 foundry effluent

2.20 a batch

2.21 acast aheat amelt

2.22 cast welding flow welding
2.23 ingot

3

3.1

3.1.1 cast alloy

3.1.2 eutectic alloy system
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.1.3

.1.4

1.5

.1.6

1.7

.1.8

.1.9

eutectic alloy

hypoeutectic alloy

hypereutectic alloy

eutecticcell

eutectic temperature

eutectic reaction eutectic. transformation

eutectic structure

cast composite

directional eutectic composite

noncrystalline alloy

10° ~ 10"°K/s 10°K

alloying element
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3.1.20

3.1.21

3.1.22

tramp element

alloy heredity

as — castst ructure

iron — carbon phase diagram

Fe-C

carbide

cementite

carbide forming element

separated test bar of casting

test lug

Fe - Fe;C

F€3C



3.1.23 test specimen from casting itself

3.1.24 superheating
3.1.25 supercooling undercooling
3.1.26 constitutional supercooling
3.1.27 degree of undercooling
3.1.28 Ac Ac transf ormation temperature
Ac 1
Acsy Ac,,
3.1.29 Ar Ar transformation temperature
Ar 1
Ars Ar,
3.1.30 crystallization
3.1.31 nucleation
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.32

.33

.34

.35

.36

.37

.38

.39

.40

homogeneous nucleation

heterogeneous nucleation

dynamic nucleation

big bang nucleation

nucleant

nucleation’rate

growth

endogenous growth

exogenous growth



3.1.41

3.1.42

>2R R

3.1.43

3.1.44

3.1.45

3.2

3.2.1

3.2.2

3.2.3

coupled growth

faceted growth

AS,,

nonfaceted growth

AS, <2R R

growth interface of crystal interface

AS,,

AS,, > 2R AS,<2R

gas absorption metal

/

cast steel

carbon cast steel

alloy cast steel
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3.2.4 low alloy cast steel
5%
3.2.5 micro — alloying cast steel trace alloying cast steel
VB N B A A
0.10%
3.2.6 ferritic cast steel
3.2.7 austenitic cast steel
3.2.8 stainless steel
3.2.9 non — magnetic.cast steel
7ZG25Mn18Cr4 ZG4A0Mn18Ci3
3.2..10 austeniti¢. manganese steel high manganese steel
1.0% ~1.35% 11% ~ 14%
3.2.11 high strength castst eel
op=1 000MPa
5%
3.2.12 ultra high strength cast steel
1 180MPa

1 380 MPa

N



500C

wear resisting cast steel

heat resisting cast steel

corrosion resisting cast steel

graphitic steel

1.25% ~1.45% 1%~ 1.25%

cast steel for chain-cables

cast 1ron

synthetic cast iron

60% ~ 80% +20% ~40%

eutectic cast iron
S.=1
hypoeutectic cast iron

S, <1

0.3% ~0.5%
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3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

3.3.10

650 ~ 900°C

3.3.11

3.3.12

3.3.13

3.3.14

hypereutectic cast iron
S.>1

flake graphite cast iron gray cast iron

ductile iron nodular graphite iron spheroidal graphite cast iron

high ductility nodular graphite iron

> 10%

medium manganese ductilée-iron

5.0% ~9.0% 3.3% ~5.0%

medium silicon nodular graphite iron

3.5% ~5.5%

malleable cast iron

white heart malleable cast iron

black heart malleable cast iron

partially graphitized malleable cast iron
— 13 —



3.3.15 ferritic malleable cast iron

3.3.1.6 pearlitic malleable cast iron

3.3.17 spheroidal graphite malleable cast iron

3.3.18 vermicular graphite cast iron compactedgraphit
ecast iron

3.3.19 white cast iron

3.3.20 mottled cast dron

3.3.21 austenitic cast iron

3.3.22 bainitic cast iron

3.3.23 bainitic ductile cast iron austferritic ductile cast iron

80%
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.24

.25

.26

.27

.28

.29

.30

.31

.32

.33

.34

austempered ductile iron ADI

bainitic white cast iron

acicular cast iron

martensitic cast iron

ferritic cast iron

pearlitic cast iron

sorbitic cast iron

alloy cast iron

low alloy cast iron

chromium cast iron

high chromium cast

iron

15 —

3%



1 100°C

Cr12% ~30%

12%

Cr24% ~ 36%

3.3.35 high silicon cast iron

14% ~ 18 %
3.3.36 medium silicon cast iron

5% ~ 7% 850°C

Si0,
Cr Mo Ni

3.3.37 high phosphorus cast iron

0.35% ~0.65%

Cu Ti Cr Mo

3.3.38 aluminum cast iron

4% ~ 26% 4~7%

18% ~ 26%
AL Oy

3.3.39 high'aluminum cast iron

18% ~26%

950°C 1000°C
AL O,
3.3.40 nickel cast iron
8% ~ 22% 1.5% ~4.5% 3.5% ~
5.5% nicrosilal 14% 6% Ni — resist
3.5% i 3.3% ~6.5% 2% 9%

16 —



GB/T 5611—1998

.3.41

Ni — hard
boron cast iron
0.03% ~ 0.08%
high grade cast iron
high duty cast iron high strength cast iron
=300MPa
en8ineering cast iron

special cast iron

abrasion resistant cast iron

chilled cast iron

wear resisting cast iron

heatr esisting east iron

corrosion resistant cast iron

acid resisting cast iron

Meehanite cast iron



Meehan 1922

G H W
S
3.3.53 inoculated cast iron
3.3.54 total carbon
3.3.55 carbon equivalent
CE
=C+ Si+P /3
3.3.56 eutectometer
3.3.57 carbon saturation. degree
S.=C/ 4.26-0.31S1-0.27P
3.3.58 silicon <carbon ratio
3.3.59 manganese — sulphur ratio
MnS
3.3.60 graphite morphology of cast iron
20
3.3.61 flake graphite
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3.3.62

3.3.63

3.3.64

3.3.65

3.3.66

3.3.67

3.3.68

3.3.69

ABCDETF

nodulargr aphite spheroidal graphite

temper graphite annealing carbon

quasi — spheroidal temper graphite

compacted graphite vermicular graphite

exploded graphite

primary graphite

undercooled graphite

eutectic graphite



A B

3.3.70 eutectic carbide
3.3.71 free carbon
3.3.72 graphitization
1 2
3.3.73 graphitizing annealing
720
~750C 900 ~ 980°C
3.3.74 graphitizing grade
3.3.75 graphitizing factor
K K=
451 1-5/ 31C+Si /3 K
3.3.76 percentage of graphite area
0.81 ~
0.98 0.61~0.80 0.21~0.40
3.3.77 hindered graphitizing element
Mn S Mo Cr V H N Te Se Sb
3.3.78 graphitizer
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3.3.79

3.3.87

100

100

nodularizing treatment of graphite

percent of spheroidization

number of nodular graphites

nodulizer nodulizing alloy spheroidal agent spheroidizer

magcoke impregnated coke

in — mold nodularization

sealed spheroidizing treatment ladle

70% ~ 80%

interference element

vermiculation of graphite



3.3.88

3.3.89

3.3.90

3.3.91

3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

vermicular agent

percent of vermiculation

purification of cast iron

wedge test — piece

nonferrous cast alloy

cast aluminum alloy

high strength cast aluminum alloy

Ti Zr V B

aluminum - silicon alloy

12.6% Si

12%

eutectic aluminum - silicon alloy

hypoeutectic aluminum - silicon alloy

a-Al

a- Al

=300 MPa

12%
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3.4.7

=16%

3.4.

8

3.4.9

3.4.

3.4.

3.4.

3.4.

3.4.

3.4.

3.4.

3.4.

17

=0.5%

hypereutectic aluminum — silicon alloy

a—Al
primary silicon phase
euteetic silicon phase
a—Al
aluminum — magnesium alloy
3% ~10%
aluminum — copper alloy
4% ~11%

aluminum — zinc alloy

aluminum - lithium alloy

cast copper alloy

east brass

silicon brass

=3%

high strength brass
— 23 —



3.4.18 bronze
3.4.19 tin bronze
3.4.20 aluminum bronze
8.5% ~10.5%
3.4.21 lead bronze
10% ~ 24% Pb

3.4.22 silicon bronze

0.5% ~4% <3%
3.4.23 cast copper — chromium alloy

0.4% ~1.2%

3.4.24 high damping copper alloy
3.4.25 cast copper alloy for propeller
3.4.26 cast magnesium alloy
3.4.27 cast zinc alloy
3.4.28 fusible alloys
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3.4.29

3.4.30

3.4.31

3.4.32

3.4.33

3.4.34

3.4.35

3.4.36

antifrictional alloys bearing alloys

babbitt metal white metal

3% ~ 15% 2% ~ 6% <1%

titanium alloy

cast superalloy

600°C

nickel — base cast superalloy
=50%
650 ~ 1 000°C
Monel metal
60% ~ 75%

400°C

cobalt — base cast superalloy
=70%

730 ~ 1 100°C

iron — base cast superalloy

=20%

28% ~ 35%



600 ~ 800°C

3.4.37 diecast alloy
3.4.38 aluminium diecast alloy
3.4.39 magnesium diecast alloy
3.4.40 copper diecast alloy
3.4.41 zine diecast alloy

3.5% ~4.5%
3.4.42 zine equivalent

= In4 2 FE; n; / In+Cu+ 2 E; n; x100%

I

Cu

ni
3.5

3.5.1 smelting

3.5.2 melting rate
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.10

11

12

total melting loss

volatilizing loss

melting loss of alloying element

gain of element

bath

flux

degassing flux

covering flux

charge

metallic charge

master alloy



.14

.15

.16

.17

.18

.19

.20

.21

.22

foundry returns

scrap

charge calculation

slag

sludge

cinder dross’scum

basic slag

acid slag

slag forming
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.23

.24

.25

.26

.27

.28

.29

.30

.31

.32

.33

.34

deslagging

slag hole slag notch

furnace lining

basic lining

acid lining

fireclay

1 520°C AL O,

index-of basicity

patching

furnace campaign

blowing in power on

furnace atmosphere

flue gas analysis



.5.35

.5.36

.5.37

.5.38

.5.39

.5.40

.5.41

.5.42

.5.43

.5.44

controlled atmosphere

on — the — spot sample analysis

tap hole

tapping temperature

remelting

consumable electrode vacuum arc refining

injectionmetallurgy

zone melting

levitation melting suspension melting

vacuum melting
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.5.45 crucible furnace

.5.46 crucible pot

.5.47 holding furnace

.5.48 reverberatory furnace

.5.49 electric induction furnace

.5.50 skull furnace

.5.51 recarburizing

.5.52 carburetant carburetting agent carburizer



3.6

3.6.10

smelting of cast steel

dead melting

oxidizing melting

oxidizing stage boil stage

F€2 03

oxidizing atmosphere

oxidizing slag

blocking sstage deoxidizing stage

reducing atmosphere

reducing slag

white slag
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.6.21

.6.22

electric arc furnace direct electric arc furnace

basic electric arc furnace

acid electric arc furnace

electro — slag melting

electro — slag furnace

AOD AOD process Argon — Oxygen Decarburization process

decarburization

deoxidation

deoxidizer

dephosphorization

desulphurization

desulphurizer



3.7

3.7.1 smelting of cast iron
3.7.2 duplexing smelting
3.7.3 cupola
3.7.4 spacious (win'— tuyeres cupola twin — wind blast system
cupola
0.8~1.0

3.7.5 multiple row small tuyeres cupola

2.5% ~ 6%

Cco

3.7.6 waist shaped cupola
3.7.7 hot blast cupola
3.7.8 water — cooled cupola
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%

3.7.18

hot blast liningless cupola with water cooling

cokeless cupola

basic cupola

acid cupola

pig iron

foundry pig iron

coke

foundry coke

fixed carbon

iron coke ratio

% =100% —

% +



400°C

.19

.20

.21

.22

.23

.24

.25

.26

.27

coke bed

coke split

extra coke

buffer coke charge

ferro — alloy

effective height

cupola /well

forehearth

ribbed preheating jacket

150 ~ 200°C

300 ~
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cupola

.28

.29

.30

.31

.32

.33

.34

.35

.36

.37

cupola spout

melting zone

air belt air box wind box

2.5~4m/s

tuyere

tuyere ratio

cupola wall effect

cupola operation chart

front control of molten iron of cupola inspection in front of

tester and controller for cupola melting

melting intensity



.38

.39

.40

.41

.42

.43

.45

.46

47

blast volume

t/ m* h

m’/ m* min

m®/min
blast intensity
blast pressure
oxygen enriched blast
dehumidification blast
hot blast
blast preheater
1
150 ~ 400°C
500°C

spark arrestor

cupola charging machine

skip hoist
— 38 —
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8.1

.8.2

automatic cupola charging equipment

electromagnetic chuck

electromagnetic weighing balancer

carbon pick — up

bridging

banking the cupola

cupola /drop

breaker

refining

vacuum refining



VOD VAOD

3.8.3

3.8.11

ladle refining

refining flux

degassing

vacuum degassing

blow purifying

porous plug process

modification

modification agent modificator

phosphorus modification

VAD
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tion

12

.13

.14

.15

.16

17

.18

.19

.20

sodium modification

permanent modificator

in — mold modification

inoculation

instantaneous. inoculation late stage inoculation post inocula-

metal — stream inoculation

in — mold inoculation

pouring basin inoculation

inoculant inoculating agent



3.8.

3.8.

3.8.

D E

3.8.

3.8.

3.8.

3.8.

3.8.

3.8.

21

22

23

24

25

26

27

28

29

inoculation period

inoculation fading

FeSi75

4% ~ 6%

8 ~ 10 min

20 min

abnormal inoculation under — inoculation

alloying treatment

CQ process wire feeding process wire injection process

shaking ladle

electromagnetic

holding stewing

slagging — off

agitation
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.8.30 in — mold filtering

.8.31 in — mold alloying

.8.32 grain refinement

.8.33 grain refiner

9.1 pouring

9.2 pouring under ‘controlled atmosphere
.9.3 vacuum pouring

9.4 automatic pouring device

9.5 automatic pouring machine

.9.6 electromagnetic pouring machine



9.7 churning pumping

.9.8 hot topping up teeming

.9.9 ladle

.9.10 bottom pouring ladle

.9.11 transfer ladle

.9.12 heel

.9.13 cold metal

.9.14 weight

1.1 molding material

1.2 foundry sand sand

0.020mm



