Foundry , founding, casting %1%
Foundry technology %3 T 2,
Casting %15

Sand casting process WP RIS iE
Special casting process ¥
Fluidity FEhH

Mold-filling capacity 7&K 82 7
“Gas absorption RS,

Undercooling, supercooling 13
Degree of undercooling i1+ &
Nucleation %

Homogeneous nucleation B & ¥
Heterogencous nucleation 3£ B KB
Solidification range %% [ 18 B 71 (H
Directional solidification 5E 7] #% [&
Liquid contraction #2444
Solidication contraction % W4E
Solid contraction [ A48
Solidificaion time %% [ i {a]]
Free contraction H BI4E
Hindered contraction <B4
Shrinkage FHFHFLEWEHE
Contraction stress W45 N 7
Thermal stress $4/Y f
Transfarmation stress, phase change stress
FERE N T |

Casting stress %35V

Residual stress 5% B Y. 77

Metallic raw material & & [R5

Pig iron 4 2% |

Ferro-alloy 2t & &

Foundry returns {917}

Master alloy 8] 5%

Foundry coke 515 3%

Metallurgical coke 15-@& xR

Fixed carbon [ 5& %

Flux #87

Degassing flux B =¥, BRSH
Covering flux B & ¥ 57], & #A
Refining flux & ER, A
Refractoriness i ‘K &, i Kt
Firebrick i ‘K%

Fireclay ¥ ‘X ¥5t

Silica brick TR

Grain magnesite $£75
Molding material &4 %}
Sand &b

Washed-out sand 7K ¥t:&b
Silica sand RERP

Natural sand KR &b
Artificial sand A T#¥
Naturally clay-bounded sand
R0

Olivine sand #{iti 5%

 Chromite sand 850 &b

Zircon sand #5#P
Carbon sand 5&BIRb
Sharp sand ¥R
Red sand 4155
Chamotte sand ¥EHRb
Binder %5 4577

Clay %t

- Inorganic binder THLEE S5

Organic binder & PLES 4557
Kaolin &g 1

Bentonito B2 1

Sodium bentonite #4%E B#E 1
Calcium bentonite $5 3§75 1
Activated bentonite FE1LEZ#H 1

Drying oil 4§k

No bake binder B #4551

Thermosetting resin binder

[ % BERG 45 71 -

Oil based binder m%ﬁfzﬁﬁu

Water glass bmder, sodium silicate binder
KEBR G

Lignin liquor 453 5 #K

Synthetic fat binder & BaR4 557

Sodium silicate modulus 7K T IR
Additives Ffi %y

Exothermic mixture % 7

Parting agent, stripping agent 73 XI37], BR8]
Hardener E{L57, B#EALTH

Suspending agent &HZEH]

Coating ¥~k

Sand preparation #F AL 2




Sand mulling, sand mixing B #>
Molding sand Bif}b

Core sand >0

Synthetic sand & B b
Self-hardening sand H
Sodium silicate-bonded 7K FXFRP
Precoated sand 78 &4

Loam J={E1>, ARk

Temper sand =) %P

Facing sand, HP

Baking sand ¥, HAW

Unit sand B2—R}

Clay content iR &

Moisture content 5 7K &,

Floor sansd |H#Y, (FFWERIER)
Bumnt sand kiiF, £

Waste sand JERP

Hot sand #1473

Aeration sand-cutting A %>

Screen analysis ffi7r, Fath

Sand reconditioning |HHS AL E
Sand reclamation [HEP FH4
Elutriation, decantation J1 %)%
Sand testing F AR
Permeability ZF S tE
Flowability a0k

Sand strength KIRb R

Green strength T8 3&FE

Dry strength T 985

Durability it (EHHE)
Mold hardness & (Gt5)
Hot deformation #4Z% 7
Retained strength 7% B &

Toughness 14
 Gas evolution rate & S %

Gas evolution XS 1%
Moisture absorption T+
Knock-out capability; &bk
Collapsibility 35 #{14

Colloid index BZRUF
Shatter index R FE X

Hot pneumatic tube drier
PSRRI E

i

Sand muller, sand mixer 757

Aerator , sand cutter ¥2%7

Cooling elevator , coolevator ¥ #15&FH1
Riddle FHRbH1

Magnetic separator & R #

Sand reclamation IHV AR &
Pneumatic tube conveyor A /1S B
Cast iron 7%k

Morphology of graphite in cast iron
B AREs

Gray cast iron K8k

White cast iron I 5 %8k

Mottled cast iron #k 0 %8k

Degree of saturation 3t 50 /&

Carbon equivalent Bk 9 &

Flake graphite J 1A 22

Primary graphite ¥4 &

Inoculated cast iron 2 H %2k
Spheroidal graphite cast iron, nodular graphite
iron, ductile iron ER B4k

Spheroidal graphite, nodular graphite
BRRA &

Malleable cast iron V] #&# £k

Black heart malleable cast iron

EOa Rk

Pearlitic malleable cast iron

R T R R

Ferritic malleable cast iron

BB R BRIGEK

White heart malleable cast iron
/0 ] §R P 2K

Tempered graphite %A 8

Chilled iron ¥ iE# 8k (WA %)

Wear resisting cast iron i B

Heat resisting cast iron

Acid resisting cast 1ron

High silicon cast tron

Vermicular cast iron, compacted graphite cast
iron ¥% =¥ 8K '
Vermicular graphite %% R 88

Alloy cast iron

Cast steel _
Carbon cast steel 3k K5



Low alloy cast steel

High manganese steel = 58N
Ferrictic steel 2k % & 4R

Bronze & 494

Lead bronze #i5 #

Aluminum bronze

Brass

Aluminum-copper alloy
Aluminum-magnesium alloy 88X &
Aluminum-silicon alloy

Magnesium alloy

Bearing metal , antifrictional metal
whAREE, BREGE

Babbitt metal B K& &€

Titanium alloy X5 &

Melting 4344

Remelting 15

Charge 78}

Melting rate #5142

Charge calculation J*¥}1 8.
Duplexing XUBCH

Melting losses of various chemical elements
FCEEHR TEREHRE) .
Total melting loss ¥5#&3EE (FEH)
Reducing atmosphere R SR,
Oxidizing atmosphere AR
Inert gas fHEESA

Index of basicity B (BHEIEE0
Basic slag W{EE

Acid slag Bt

Refining ¥% %

Heredity i# f& %

Tuyere ratio X, [ EL

Effective height & 3= B

Blast intensity 3£ AR &

Hot blast FR#E X

Coke bed [E£E

Coke split E4&

Buffer coke charge fatE (EEH#)
Furnace lining 4}

Basic lining B ¥ P4

Acid lining

Bridging %}

Bath #55

Carbon pick-up 5%

Iron coke ratio ZREELL
Deslagging Hi#

Cupola drop T

Oxidizing melting FALIFHHIZE
Dead melting AL =
Vacuum refining EL 21545
Electro-slag melting FE 44 44
Slag # i

Sludge I

Dross,cinder F&

Oxidizing stage, boil ALK, FHEEH
Deoxidizing stage, blocking stage
R

Reducing slag & JRE

Oxidizing slag FHALE

White slag

Deoxidation A%,

Slagging-off I\ 18

Decarburization f{EK
Desulphurization B8R
Dephosphorization %%
Recarburizing 34 5%

Deoxidizer &7

Volatizing losses 3% & #i1¥6

Stewing , holding F# &

Nitrogen flushing X%

Cupola X}

Water-cooled cupola 7K #p R

Hot blast cupola AR

Wet cap 1R 152 58

Cupola well }PEL

Foreherath B

Cupola charging machine PR 47 UKL
Skip hoist &3 ekl
Electro-magnetic weighing balancer

B R R BT

Electromagnetic chuck F &

Arc furnace, direct arc furnace FLIKHP
Electric induction furnace /%MW EILAH
Electroslag Furnace FRE I
Electromagnetic agitation =R #E




Ladle #6

Shaking ladle &2

Bottom pouring ladle &6
holding furnace fREE
Inoculation 2 H

Porous plug process & FLEE:
Modification A% R

Graphitizer 2447

Superheating 3 #

Modularizing treatment of graphite
A BERACAL
Eutectometer 5k 298

Wedge test-piece = F iRk

Vacuum degassing E RS
Pouring ¥it

Pouring under controlled atmosphere
RIFSEARTE

Pouring rate ¥2i+ & BF

Pouring temperature

Pouring time

Pouring position

Inmold inoculation %Py 2 F
Weight %
Churning , pumping % § 1
Teeming . 5§ 1, FME
Immersion pyremeter E)\i'c i v
Patching b4

Campaign P8, PHEm

Mold design &i& T2 &t

Foundry tools design

Wi L ZHAW I

Foundry molding drawing %1 T2 &
Drawing of rough casting

S1E, EBEHE

Pattern draft B FE, HRERE

Shrinkage allowance W#F & &
Molding allowance T2 4 IF &

Machining allowance M1 L& &
Mold thickness PZib &

Pad £h%

Joint allowance 43 %4 17 %

Dimensional tolerance of casting

WA E

Weight allowance of casting
BHEERE

Reference face for machining of casting
¥ m TEAmR

Surface roughness of casting

i RINBREAE

Gating system, running system
BRERZ%, B0
Choked running system, pressurized gating
system ¥ A BHERR

Enlarged runner system -3 P 8813 R 48
Unchoked running system, non-pressurized
gating system
FREFE RS

Pouring basin #1004, L
Pouring cup ¥& [1#F
Blanking-off plug ¥2 1 2

Sprue HEiE

Sprue base B FEH

Runner i &8iE

Strainer core fFMT:, I
Ingate PN 5E1H

Whirl gate dirt trap system
BOEBBETERS

Top gating system TTIFMEFE R4
Bottom gating system JEIE N FEHFERA
Step gating system FrEE BT R4
Shower gate M #EEEE
Slot gate 48PR¥2
Lip runner, kiss runner 1§ ¢
Horn gate 4/ 30F 0

Hot spot #4 T

Riser, feeder head B -
Riser efficiency
Openriser HE K
Blinder riser B5 § 0
Side riser B O
Pressure riser /&5 §

Armospheric riser XS EHE O
Gas-delivered pressure riser XS EHEH 3,
HE O
Pencil core #E ST
Riser neck B O3




Riser pad =

Heat insulating feeder sleeve (iR B OE
Exothermic feeder sleeve X# E O
Feeding distance , feeding zane 345 BE 55
Knock-off head ZE|H
Washburn core 5 8| F
Foundry tools and equipment

BT 285

Master pattern T3

Metal pattern

Skeleton pattern ‘B 228

Plastic pattern

One-piece pattern & &%

Parted pattern, split pattern 73 FF#&
Loose piece i&H

Pattern plate 51K

~ Pattern mounting plate SRR

 Single face pattern plate LRI
Match plate XU B4R

Hot dimensional drawing iHE ()
Shrinkage rule, pattern-maker’s rule 45 K
Core box &8

Troughed core box X% X7 H

Core setting scale O ER

Corejig F-FH

Core drying plate 4t it R

Flask , molding box #b48

Flask bar, cross bar F#r (F124)

Snap flask fEH |

Mold jacket FE

Hollow pin, stub pin 43

Molding 5%

Mold cavity & fs

Mold %%, ®

Sand mold P %!

Cope, top part L%, 58

Drag, bottom part %!, T#

Hand molding F T i %!

Machine molding Hl#%E %!

Automatic molding B a{LigEY

Mold joint 43 &Y [

Flask molding B3R!

Two-part molding FiF i 54
Stepped joint A F43 B
Flaskless molding 5 i& XY

Removable flask molding B 5 i &Y

Pit molding TR

Sweep molding | iE K!

Impeller ramming, sand slinging molding
iR

Core assembly molding 2 #biEA!
Oddside moliding #1528

Vibratory squeezing molding
WEELER
High pressure molding

Green sand mold ¥ b i %!
Mold drying b XA

Dry sand mold TR E! (FH)
Skin dried mold BT X!
Loam mold $=ibiE &Y

Bed Wb HK

Transition angle i3 /5

Cod mi>

Lifter 744

Vacuum molding

fEER, EEFHEH
Fluid sand molding Mt AP iE &l
Pattern stripping J&#%
Mold-filling 3H#S

Ramming 3L, W, H
Jolt ramming & SE

Squeezing ramming Ji 5C
Degree of ramming ¥ 3C &
CO2 processCO2 &R
Self-hardening sand molding

B bEi

Tucking ZEP

Strike-off Hl2¥

Molding line #5714 7=k
Swabbing M 7K

Rapping e 1%

Stripping 1R, KK

Venting .S 7L

Venting channel HE<(iE
Patching 1!




Densener, chill #8k
Surface densener #H¥3Ek
Internal densener 4 #38%

Mold assembling, closing A%, &4, 4HE

Core making i1, H<

Core 5, 1

Core rod, core scab B

Oil sand core VHAP >

Embedded core, ram up core T il >
Core print >/

- Core print >3

Core print taper 13k #}HE

Core print clearance -k [#] B

Shell core 7ot

Core baking £

Vent wax B IE4%

Cold box process; #WHEA

Hot box process # G &%

Chaplet >#

Hand tools of molding ZE R T K
Heart and spoon J£~)

Cleaner &4

Double ended radius slecker X 3L#/]
Trowel 42 7]

Molding machine & B2 1

Squeezing molding machine

s RIEL

Bumper & 5

Vibrating table Z3I &

Vibratory squeezer T 3515 BUHL
Jolt molding machine 72 SC3& KU1
High pressure molding machine

Shooting and squeczing molding machine

S R B

Equalizing piston squeezer
% ik S 3 B AL

Sand slinger flHF#1
Drawing machine FE82#H]
Core shooter 511581

Core extruder ¥t 577l

Mold convevor %5 & $iiE R
Shake-out, knock-out &b

Decoring B&

Sand blasting BibiE B

Shot blasting i F. 75
Hydraulic cleaning 7K J7i# &b
Hydraulic blast K #b i)
Cleaning , fettling 75 ¥

Cleaning JE1b

Scarfing K JARTTEHE
Chipping 55"

Chemical cleaning £t 227 &5
Dressing and finishing 5
Knock-out machine 5P 4L

Shot blast machine i ALTFEEHL
Tumbling barrel & ¥ 7 &

Shot blast reclaiming equipment
RAFEVHEREES

Swing frame grinder B IE B3
Coining, straightening %7 1F
Repair welding ##4b
Impregnation 5 4h

Permanent mold casting, gravity die casting

ERAURFIE

Metal mold & /& &Y

Metal core

Sand-lined metal mold EWb & B A
Venting plug HEFS 2

Air vent HES

Heat checking .52

Gravity die casting machine

e REBIEL

Die casting, pressure die casting
& h#%iE,

Die-casting die, die k% X!
Moving die, ejector dic half z) %!
Fixed die, cover die half X!
Clamping force, die locking force
RN

Pressure chamber & % 5

Goose neck #3E

Spreader, sprue spreader 77 il Z
Ejector pin J#F

Overflow well &2 i
Injection piston,plunger F g3k, KE




Injection pressure F 8 Ho
Injection speed Fs 5 2 BF

Dwell time {3 i [8]

Evacuated die casting, vacuum die casting
REE%

Pore-free dic casting 7o EJEH
Acurad die casting

Mrpk k%, FETER

Die casting machine F %41

Cold chamber diecasting machine
RELEFHH

Hot chamber die casting machine
Insert process EE#F%:

True centrifugal casting 55518
Semi-centrifugal casting

Centrifugal pressure casting, centnfugal

casting; B/OFE

Bimetal centrifugal casting X & J& B /O0 81

Centrifugal casting machine B /C#F il
Lost pattern casting i %5 i
Fusible pattern molding, lost-wax molding
WS, KWHE

Fusible pattern injection [ it
Pattern die F= &Y

Fusible pattern #3545

Salt pattern £5#%

Wax-pattern ¥5 5

Pattern assembly 41

Slurry #EBIREL

Investment pjrecoat M /2R £l
Stuccoing

Dewaxing i

Sintering 5542

Sheil molding 7 %4 %1%

Investing time 45 7 B [H]

Investing temperature

Curing temperature 44 B 8]
Curing time

Ceramic molding F§& B il
Ceramic slurry B BRI K

Paste pouring #& ¥

Torch firing Ff%%

Low-pressure die casting {f %5 &

Mold filling pressure 7t X% 17
Dwell pressure £ 5E 7
Stalk 4 #E
Suction casting EL. R &5
Counter-pressure casting

EZE%iE, RE®HE

Full mold process, cavityless castmg
SLRIGGIE

Styrofoam pattern 75k ¥
Magnetic shot molding process

R (R B

Slush casting % 5v %5 i&

Plaster molding 41 & % i&

Continuous casting F LG
Inspection of casting ¥ -f%

Quality analysis of casting

R ET T

Visual quality of casting &/ REE
Internal quality of casting
FHNERE

Service ability of casting %544 A {3 8E
Separated test bar of casting FA¥5AIR
Test lugfu F#F AR

Defective casting $% % £

Reject & '

Nondestructive inspection

THRR (CHki)

Destructive testing B IR E ALK

Joint flash ¥i&

Veining E#]

Cope raise, raised mold 5%, ?ﬁﬁ
Swell Kb

Erosion, cut, wash /&>

Drop, crush f&iib

Sweat 72

Blowhole [, fL

Pinhole £} fL

Shrinkage 454,

Dispersed shrinkage 48#2

Porosity, micro shrinkage

s, B

Cold cracking 334

Hot tearing #%5




Heat treatment crack # b FEFILL

Flake F 5.

Cold shut, cold lap ¥ K&

Interrupted pour #5i¥ Bt

Rat-tail B2

Buckle 7318

Scab Kb &5, KW

Metal penetration FLBUHGRS (GRIEMAS)
Bumn-on 1 EMEP, REMP

Rough surface 3 i FHHE

Elephant skin 4% }¢

Depression 43

Misrun A F]

Poured short & &5

Run-out, bleeding ¥k

Damage $aff, WL

- Exaggeration of dimension; kK
Over-weight #
Distortion, warping 2% J&

Shift 5581, #=HH

Core shift #5485

Core raised, core 1ift %>
Inclusion 7584

Cold shot; #E

Internal sweat P24

Scum, slag-blow hole #S L
Sand inclusion #VHR

Peralite layer 2= ¢
Cauli-dlowering 3%1¢ 3k
Carbon flatation 5 B F
Kish graphite spot £1 BE L
Open grain structure 228 K
Segregation {RiT
Hard spot

Inverse chill ;g A O
Under-nodularizing Bkt A B
Degradated spherodidisationg ER{L. 3% 1B
Decarbyruzation i %




