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Tensile Tensile yicld Elon- Hard- Shear Fatigue
strength, strength,* gation, ness,! strength, limit,*
Alloy Temper ps? psi Foin 2 in Bhn psi psi
7001 O 37,000 22,000 14 60
T6 98,000 91,000 9 160 .. 22,000
TG6S51 98,000 91,000 9 160 .« .. 22,000
T75 84,000 72,000 12
7005 o 28,000 12,000 20 :
W 50,000 30,000 20 . :
T6 51,000 42,000 13 R 31,000 22,000
7075 O 33,000 15,000 17 60 22,000 17,000
T6 83,000 73,000 11 150 48,000 23,000
T651 83,000 73,000 11 150 48,000 23,000
T73 73,000 63,000 13
7178 o 33,000 15,000 . L 60 22,000
T6 88,000 78,000 10 160 52,000 22,000
T651 88,000 78,000 10 160 52,000 22,000

i ksi = 6.B9 MPa.
® Yield strength, 0.2 percent offsect.
1 500-kg load, 10 — mm ball.

% Basced on 500 million cycies using an R. R. Moore type of rotating-becam machine.
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2XX copper

3XX Silicon with copper and /or magnesium
4xX Silicon

SXX magnesium

/XX /inc

8XX Tin
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Sand- and permanent-mold-casting alloys
Aluminum-copper casting alloys
Alloy designation’ %Cu %Si % Mg % other Typical applications =

208 40 30 General-purpose sand castings: manifold and valve bodies

213 70 20 Washing machine agitators; automotive cylinder heads and timing gears

222 100 — 0.25 Primarily a piston alloy: also used for air-coaled cylinder heads

242 40 — 2 Ni Air-cooled cylinder heads; pistons in high-performance gasoline engines

295 45 LI General structural castings requiring high strength and shock resistance

B295 45 25 Permanent-mold version of 295; aircraft fittings; fuel-pump bodies

Aluminum-silicon-copper alloys

%Si %Cu % Mg

—_—

308 55 45 General-purpose permanent mold castings and ornamental grilles

319 63 35 General-purpose alloy: engine parts; automotive cylinder heads

333 9.0 35 0.25 General-purpose alloy used for engine parts, meter housings,

354 90 1.8 0.5 aircraft, missile, and other applications requiring high-strength
castings

Aluminum-silicon-magnesium alloys

%Si %Cu % Mg % other

F332 9.5 3.0 1.0 Automolive pistons; parts requiring clevated-temperature strength
355 50 12 0.5 General use where high strength and pressure tightness are required such as
pump bodies and liquid-ccoled cylinder heads; crankcases, accessory housings, and aircraft fixtures;
stressed castings such as blower housings, snow removal cquipment, and scaffold pedestals
C355 50 1.2 0.5 0.20max Similar to 355, but stronger and more ductile; aircraft, missile, and other structural uses requiring
Fe high strength; parts requiring high strength-to-weight ratios, such as crankcases and wheels
in acrospace applications .




Intricate castings requiring good strength and ductilitv; transmission cases, truck
axle housings, truck wheels, cylinder blocks, railway tank car fittings, marine hardware, valve
bodies, and bridge railing parts; outboard motor parts, cylinder heads, fan blades, pneumatic
100ls, storage tank fittings, gray anodized architectural components

020max Similar to 356, but stronger and more ductile; aircraft and missile components requiring strength,

Alloy %Si %Mg
356 70 03
A356 10 03
Fe
357 10 0.5
A35T 70 05  005Be
359 9.0 0.6

Aluminum-copper-magnesium-nickel alloys

ductility, and corrosion resistance
Highly stressed castings requiring a high strength-to-weight ratio and excellent corrosion
cesistance; aircraft and missile components, machine parts, high-velocity fan blades
Aircraft and missile parts
High-strength aircralt, missile, and other structural applications

%Si %Cu %Mg %N
A332 1240 5020 Automotive pistons; diescl engine pistons; pulley sheaves and engine parts operaling at clevated
temperatures
Die-casting alloys*

Alloy %Si % Fe! %Mg %Cu  Typical applications

413 120 20 Large, intricate castings with thin sections—instrument
A4l13 120 13 cases, typewriter frames
C443 53; 20 Castings requiring high resistance to corrosion and shock

360 95 20 05 General-purpose castings—instrument cases and cover plates
A360 95 13 05

380 85 20 35 General-purpose castings &
A380 85 13 35

383 105 13 25 |

384 i S 38 ‘
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FIGURE

Aluminum casting alloy 443 (A1-5% Si) cast at different rates. Mote the decreased dendrite cell size
as the solidification rate is increased. (a) Alloy 443-F, as saud cast. Large dendrite cells resulted
from slow cooling in sand mold. Interdendritic structure: silicon (dark gray), Fe3SiAl;, (medium-gray
script), and Fe,Si, Al (lighi-gray needles). (0.5% hydrofluoric acid; 500 X.) (b) Alloy B443-F, as
permancnt mold cast. Constituents are same as in Fig. 5-25a, but dendrite cells are smaller because
of faster cooling in the metal permanent mold. (0.5% hydrofluoric acid; 500 %) (c) Alloy C443-F, as
die cast. Saine coustituents as in a, but dendrite cells are much smaller because of the very rapid
cooling of the water-cooled die-casting die. (0.5% hydrofiuoric acid; 500%.) (Courtesy of
F. Krill, Kaiser Aluminum Co., and as in the Metals Handbook, 8th ed., vol. 7, American Society for
Metals, 1972, p. 259.)
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FIGURE

Tensile properties of Al-Si alloys. (a) Sand-cast 0.5-in-diameter test bars in as-cast condition with
and without sodium modification. (b) Chill-cast test bars in as-cast condition. (After Metals
Handbook, 1948 edition, American Society for Metals, 1948, p. 805.)
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Typical mechanical properties of sand-, permaient-mold-, and die-cast
2 uminum alloyst

Alloy and Type of Tensile Yield Elongauan,
temper castingf strength, ksi strength, ksi %
208 SC 21 14 2.5
213 SC 24 15 1.5
213 PM 28 19 20
222-T551 PM 37 35 <0.5
242-T571 PM 40 34 1.0
295-T6 sC ; 16 24 5.0
B295-Té6 PM 40 26 5.0 i
308 PM 28 16 2
319-F PM 34 19 2.5
319-T6 PM 40 27 3.0
F332-T5 PM 36 28 1.0
355-T6 PM 42 27 4.0
C355-T61 PM 44 34 3.0
356-T51 SC 25 20 2.0
356-T6 sC 33 24 3.5
356-T6 PM 37 27 5.0
357-T6 PM 52 43 5.0
359-T61 PM 47 37 7.0
Al132-T551 PM 36 28 0.5
413 DC 43 21 25
443 DC 33 16 9.0
360 DC 47 25 3.0
A360 DC 46 24 5.0
380 DC 48 24 3.0
A380 DC 47 - 23 4.0

I ksi = 6.89 MPa.

t After “ASM Databook," published in Met. Prog., vol. 112, no. 1, mid-June 1977; and “ASM Databook,"” !
published in Met. Prog., vol. 114, no. 1, mid-June 1978, i

$SC: sand-cast; PM: permanent-mold-cast; DC: die-cast,
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FIGURE

Microstructures of alloy 356 (Al-7% Si—0.3%5 Mg) cast and heat-treated in different conditions.
(a) Alloy 356-T51, sand-cast, artificially aged. The angular dark gray constituent is silicon; black
script is Mg, Si; blades are Fe,8i, Aly; light script is FeMg4SigAlg. (0.5% hydrofluoric acid; 250 % .)
(b) Alloy 356-F, modified by the addition of 0.025% sodium; as sand-cast. Structure consists of
interdendritic network of silicon particles. (0.5% hydrofluoric acid; 250%.) (c) Alloy 356-T7
modified by sodium addition sand-cast, solution heat-treated and stabilized. Structure: rounded
particles of silicon and blades of Fe,Si,Aly. (0.5% hydrofluoric acid; 250 x ) (Courtesy of F. Krill,
Faiser Aluminum Co., and as in the Metals Handbook, 8th ed., vol. 7, American Saciety for Mesals,
iFiE, p. 2580}
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