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Alloy | Composiion and characteristics

O

O

4.6Cu-0.7Mg-0.3Mn-0.35Mg-0.25Ti

high strength and high energy
absorption

Aerospace housings, electrical transmission line fittings,
insulator caps, truck and trailor castings, gasoline engine
cylinder heads and pistons, turbine and supercharger
impellers, rocket arms connecting rods, missile fins,
aircraft landing gear housings

4.5Cu-0.3Mn-025Mg-0.22Ti

high strength and moderate
elongation, high fracture

Structural castings in heat treated temper for automotive
and aerospace.

Gear housings, truck spring hanger castings, gasoline and
diesel engine cylinder head, turbine and superchanger

weldability, pressure tightness.

toughness. impeller
O 4Cu-3Si Manifolds, valve bodies, and similar castings requiring
O good castability and pressure tightness

4Cu-2Ni-2.5Mg
excellent high temp. strength

Motocycle, diesel and aircraft pistons, air-cooled cylinder
heads, aircraft generating housings.

O O|O O

45Cu-1.1Si
high tensile properties and
good machinability

Flywheel housings, rear axle housings, bus wheels,
aircraft wheels, fittings, crankcases.

O O

4.5Cu-2.55i
high tensile properties and
good machinability

Aircraft fittings, air craft gun control parts, aircraft
wheels, railroad car seat frames, compressor connecting
rods, full pump bodies.

5.55i-4.5Cu
good castability and weldability

Ornamental grills, reflectors, general-purpose castings.

O O|O0 O

65i-35Cu
good castability and weldability,
pressure tightness

Automotive cylinder heads, internal combustion engine
crankcase, typewriter frames, piano plates.

12Si-2.5Ni-1Mg-1Cu

good high temp, strength and
low coefficient, good resistance
to wear

Automotive and diesel pistons, pulleys, sheaves.

O

good castability and weldability
pressure tightness

O 9Si-1.8Cu0.5Mg Permanent mold castings used in applications requiring
O high strength high strength and heat treatability.
O 5S8i-1.3Cu0.5Mg Aircraft superchager covers, fuel pump bodies, air-

compressor pistons, liquid-cooled cylinder heads, liquid-
cooled aircraft engine crank cases, water jackets, and
blow housings.

O
(6]

75i0.3Mg

excellent castability,

good weldability, and good
resistance to corrosion.

Aircraft pump parts, automotive transmission cases, air
craft fittings and control parts, water-cooled cylinder
blocks, aircraft structures and engine controls, nuclear
energy installations.




|  Composition and characteristics

75i-0.5Mg
high strength, good
weldability and toughness.

Critical aerospace applications and other uses requiring
with high strength and good toughness.

9Si-0.6Mg
superior castability

A moderately high strength permanent mold casting alloy]
having superior casting characteristics.

9.55i-0.5Mg

excellent castability,
pressure tightness and good
resistance to hot cracking.

Die castings requiring improved corrosion resistance.
Other applications where excellent castability, pressure
tightness, resistance to hot cracking, strength at
elevated temperatures are required

855i-3.5Cu
fair elevated strength

Vacuum cleaners, floor polishers, parts for automotive
and most widely used die casting alloy.

105Si-2.5Cu

good die filling capacity,

fair pressure tighness, and
good elevated temp. strength.

Applications requiring good die filling capacity, fair
pressure tightness, electroplating and machining
characteristics and strength at elevated temperature.

17.0Si4.5Cu-0.6Mg

high wear resistance, low
coefficient of thermal
expansion, good elevated temp.
strength and good fluidity.

Automotive cylinder block, four cycle air-cooled engines,
air compressors, freon compressors, pumps requiring
abrasive resistance, pulleys and brake shoes.

12Si

excellent castability,
resistance to corrosion and
pressure tightness.

Miscellaneous thin walled and intricately designed
castings.

5.2Si
good castability and
resistance to corrosion

Cooking utensils, food handling equipment, marine fittin
miscellaneous thin-section castings.

4Mg
excellent resistance to
corrosion and tarnish.

Dairy and food-handling applications, cooking utensils,
fittings, miscellaneous thin-section castings.

10Mg

excellent machinability and

. resistance to corrosion with
hightest strength and elongation.

Aircraft fittings, rail-road passenger-car frames,
miscellaneous castings requiring strength and shock
resistance.

5.8Zn-0.6Mg-0.5Cr-0.2Ti
good shock and corrosion
resistance, machinability

Applications where a good combination of mechanical
properties is required without heat treatment

7Zn-0.9Mg-0.13Cr
good corrosion resistance and
clean appearance

Applications where free machine and dimension stability
are important.

625n-1Cu-1Ni

Applications where excellent bearing quantities are required.

Bt MY 28 43 (1990 10)
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von' aluminum alloys in sand and permanent mold “casting(a)[8.

Type
of
mold(b)

Fluid-

Resis-
tance
to hot
cracking

Pressure
tight-
ness

Heat
treatment

Strength
at
elevated
tempera-
tures

General
corrosion
resis-
tance

Machin-
ing

Polish-
ing

Anodizing
Appear-

ance

Weld-
ability

3570
A3570-
3590
5120
5130
5140
5200
5350+

7070
- 7100
7110
7130
7710
8500+
8510
8520+

050
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S
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Optional
No
Yes
Yes
Yes
Yes
No

Optional

Optional
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No

.No
Yes

Optional

No
No
No
No
No
Yes
Yes
Yes
Yes
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(2) Characteristics are comparatively rated from 1 to 5;1 is the highest or best possible rating
(b) S=sand ; P=permanent.

¥ #

67



¥ &

ozl gl ¥ ¥y Azxwrt £¥ v

Al-Zn-Mg8t3

AZnMg#ae 2 % AedM 20-30Y
Az AANEY el AFA L 93
258 Z5E etk ALCy, AlSiMgEZF S
dN 27HE 1 £ASHIYY 1% We
WE sy} Qe AlZnMg §EAME 84
HolA gt} o] §FoINE MgZnde mAAQ
B0l AVlE AL7} Qon oz A s
=7 eSS B $48TE EAY W ol
w2 Jehte $71 9o AlZnMg R2AA
A7 gAY $TEE7 ®E YIR9Y 7
=7t FAAY =94 1% FoHng & o=
gARA S} ANEA o8 AEs ge B
A8 283 A2 4 Aok AZnMg e
ZzAo] ymz $HRA oo E BFST
Al S5 A4S vehdg

AlSn &2
% 6% A=Y Sng FHIe ALSnEI(F=2
38422 239 Cust Ni& #H4)2 Snd #
ot &#8X oz s i) FE wlojYoz Fol
AHg-8t}. Snd 955%A4 Alf FAZAE IA
3eg Sng ZAol 6% FFAM $14£E7}
g8 A% 3R] v ¢ EFYA EEHA
o £ Wojy 54& 4] A 3
Sno] ¥¥J} w4, #4dEE HE Su&Er}
2749
E1& YA AFF 6714 F79 AFZRE §
ol W 248 £ Jed Aol
AR fxo 2 HAY FFE Ad3)
HlMe 1§57t 873 BT B4 Bl
ol Agdtuz e FEREPIY FRYL
OE FIFY 8L 4779 AFYEH AR
AR 2 Az AAY T dF FHAHA
AE7L 879, HA9 §F AANM ms)of
g FoAAES T3] Jehld o 2o
O Fz9Y ¥ FzWd e FIFEA
S
- G7FYE AYA

© LT
@ @39 71438 42
© ZEe dA
- EAEA
AR
® 4=d 9@ 27EH
T uiskd
ek
- BEAIAY
- AFSEA
S E%EA
- @ BAA
© 71AEA
- £34
- 948 ¢ &3fug
- dAg
H2e HoA AFH FFAAANAN msfor
¥ AHA EHEE 4 #$2d i v
Rolt}.

3 &Fvy #¥89 F2H

A2 A RE FzYP 98 Azx7 5@
2 dHE & F9 FUE AFFY FRAE
MEFZ, FEFE, dolAl2Y, YA YFZ, inve-
stment % R 7)€} FZ2YFo] ALEHI AcHo9l.

AEFEX

AEE A 898 FUEY FZ2EL A
23 A F2Y S AAFL ZAu ALE 9t
¢ Hoh AlgFEze] FE ML BEAE A
F3H 27, 324 AP Ax7} §oldxn
AFANY dE FzE ALz Zu g
Azd7tE 43 AE F dde Ao, =@
4% 18 o Arle F£Ho FYHJ I3
g oW £3gYPow FZEH Yo
A2 F Aded AFL FY vlg F&E 0] Fo}
TEER 7teAol ¥k AHYF2EL ALest
oL FZF9 Ewlo] AMn =3 $1&
E2 23] YA B 71Fo] A5ty
ZE7t BojAte vHel . AlYFZEL

wwel HH 28 43 (1990 10)



FrEE YFAE ¥7 Ax7e dF

A AR NAEE ARNER AFAFARY
FUAHEOE B At EARe 2 A7 Ed.
s FErt $43 1EAY -1 F2FE
Az37l JAAe BeEol FL& YARE A
g3t} 3t grtx 2 ARE AA, YA A,
AEAE T FEF $BAHE AA HIY
Fzuete] FYo] FHYSFTF stofof @t EE
O F2YPIMAE oz uig R F47 8
FYAT $1&T7 = AP F2YPJN e £3
8% Aol AlYF2Y T & EAHL
ZE FHE AT ATt A¥de Aol #
2RO zUn AYFZANE F2IUE A58
st AN P& Hn Y A4 dou
AgFze Azde FANA, AFA, BF
Ad7A 2 g7l 59 7w, AAFE 24F
BZo g AFAP 2N A& A7t Bot
AE37t AGHL de ARl

&9 a1 A FzY dExoln dA=
453 e de A1y 37 d38 E
d2uoA &9A 107k F AHK29] VIO A
A8 3P 3 AoA(193kg) 2L By F& Folth

33 1) Sand casting
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AHEl 2) Sand-cast crank casing for V10 dissel engine.(wei-
ght : 193kg)
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32 2) Metallic mold casting

Al 3) Metallic mold-cast cylinder head for private car.
' (weight : 6.6kg)
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AFEl 4) Low-pressure gravity die-cast wheel rim for private
car.(weight : 7kg)
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AFXl 6) Diecast transmission housing.(weight : 10.8kg)
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Casting process
Permanent mold

Factor . Sand_casting casting Die_casting
Cost of equipment:«++==+s=ssrenrresvresaean Lowest cost if Less than die Highest
only a few items casting
required
Casting FatEs e et eeraeneenenernnaees Lowest rate 11kg/h(25 lb/h) 45 kg/h(lO lb/h)
common ; higher common ; 45kg/h
rates possible (100 1b/h)
possible
Size of castings:«reeeeeereeremrmereninae Largest of any Limited by size of Limited by size of

External and internal

Tolerance Obtaiﬂable ........................

AN
\
Surface finish+ e+

IS

Gas porOSity .................................

Cooling raite ....................................

Grain Sizes s seseerereerssrnsniiniiiiiin.

Fatigue properties

Wear resistance*
Over-all quality-+

casting method

Best suited for
complex shapes
where coring
required

30-50 mm
(0.125-0200 in)
required ; 40 mm
(0.150 in.)

normal

Complex baked
sand cores can be
used

Poorest ; best
linear tolerance
is 300 mm/m
(300 mils/in.)
65—125 um
(250—500 pin.)

Lowest porosity
possible with
good technique

0.1-05°C/s
(02—09F/s)
Coarse

Lowest

Good

Good

Depends on
fourndry
technique

Very versatile as
to size, shape,
internal
configurations

machine

Simple sand cores
can be used, but
more difficult to
insert than in
sand castings

3050 mm
(0.125—0.200 in.)
required ; 35 mm
(0.140 in)
normal
Reuseable cores
can be made of
steel, or
nonreuseable
baked 'cores can
be used

Best linear
tolerance is 10mm/m
(10mils/in)

40-10 ym

(150—400 pin.)

Best pressure
tightness ; low
porosity possible
with good
technique
0.3—1.0°C/s
(05— 18F/s)
Fine

Excellent
Good

Good
Highest quality

machine

Cores must be
able to be pulled
because they are
metal ; undercuts
can be formed
only by
collapsing cores
or loose pieces

10—25 mm
(0.100—0.040 in.) ;
depends on
casting size

Steel cores ; must
be simple and
straight so they
can be pulied

Best linear
tolerance is 4mm/m
Wmils/in)

15 ym(50 pin.) ;
best finish of the
three casting
process

Porosity may be
present

50—500°C/s
(90—900°F/s)
Very fine on
surface

Highest, usually
used in the “as
cast” condition
Excellent
Excellent
Tolerance and
repeatability
very good
Excellent for fast
production rates

#wel HE 24 43 (199 10)
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ez WA UrtA E3zn hFd IFSAY
SEFFLE Y FH9 slaEz B4R
meta Fzo 4N £89 FEY @rlrg F
¥ Azst FFHo.

Fdde ¢FvE £99 @712 AIA=ZH
Harts, v 444 EY271 2o AL HY
o, Ao FaF GAvt2e §HY BAZ
TE0] FAvtag otz sixd o AP
BRol giA=x doi10l(11]. artAE 2
Fr&ol =1 §8IY weAol o Erlx
deBAM $58] £ 1EFFY AFoHI
Azde 84 7129 ofaTo] @o| A4 Hy
1959 GBF(Gas Bubbling Filtration) &) <3}
ERHoz FIYHa 9.

Al FZFFAA 71AF YA 93 vAe
TE£8H 2FAAZAME DASY ZA YA, A2
A 4R =718} BX S0 Utk J)AF AL
Z2RZAE ol ZXIUAE Adsuz ¢ISE
z24 9 gA9ASE, AFAY 59 9N E
AAEA Edh Al EY $345E F7MIH
DAS 2 ZAYol vAA, 4929 n&
ol Sis i HAo| A ¥ Ruto] o)} 24
YA BEFo| Z4du A7|: FopAT) EF
753 2 710l Zid 7Y, wAsA 24
gt

Fzz39 ARYAY] Aoje 1FA ¢F0E
ga AZAY 71 223 1FAE ol
Aol "ANAA FzxF9 FIUA Aol
s gudvld Arle F£E23d UE &
gFF0 4€0A1 FHYAN AHde F
oy A24 YAES] B¢Eo] nAsHA YR

No. |  Parts
1 |Rotor
2 | Guide
3. .| Bearing

4 |Fixing shaft
| Ges mixer |

| Pressure gauge |

7 | Luge
8 | Rotating union |
9 |Puley
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38l 5) Schematic drawing of GBF degassing machine.
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