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Technical Data: Cast Aluminum Alloys

Product Description

Cast aluminum refers to aluminum alloys formulated for casting
processes like die casting and sand casting. The critical distinction
between cast aluminum and standard aluminum lies in their
microstructure and properties. Cast aluminum alloys are designed for
casting, making them more fluid when molten and enabling the
production of intricate shapes and thin-walled structures in cast products.
It is achieved by incorporating elements like silicon, which enhances
fluidity. In contrast, standard aluminum is typically employed in wrought
forms such as sheets and extrusions, known for its excellent strength
and corrosion resistance.

Cast aluminum may exhibit slightly lower mechanical properties than
wrought aluminum, but it excels in complex casting applications where
shape intricacy and design flexibility are paramount. This specialized
material ensures that manufacturers can cost-effectively achieve intricate
designs, while standard aluminum is favored for its exceptional strength
and resistance in more straightforward applications like structural
components and industrial sheets.

Chemical Composition

Alloy Si (%) Cu (%) Mg (%) Fe (%) Zn (%) Mn (%) Cr (%) :It::\rents
6061 0.4 0.25 0.85 0.15 0.1 0.15 0.04 <0.15
6063 0.2-0.6 0.1 0.45-0.9 0.35 0.1 0.1 0.1 <0.10
7075 0.4 1.2-2.0 2.1-2.9 0.5 5.1-6.1 0.3 0.18-0.28 <0.20
A356 6.5-7.5 0.20-0.40 0.20-0.45 0.20-0.45 0.05 0.05 - <0.10
360 9.0-10.5 0.6 0.1 0.35 1 0.1 - <0.10
A360 9.0-10.5 0.6 0.35 0.35 0.6 0.2 - <0.15
380 7.5-9.5 2.5-3.5 0.3 1.3 - 0.5 - <0.10
A380 7.5-9.5 2.6-3.6 0.4 1 - 0.5 - <0.10
383 (ADC12) 9.0-10.5 1.5-3.5 0.3 1 - 0.5 - <0.10
B390* 9.0-10.5 0.3 0.3 0.35 1 0.1 - <0.10
413 11.0-13.0 1.0-1.5 0.5 1.3 - 0.5 - <0.10
A413 10.0-12.0 2 0.6 1 - 0.5 - <0.15
Note
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Physical and Mechanical

Grade Tensile Yield Hardness Shear
Strength Strength Strength
(MPa) (MPa) (Brinell) (MPa)
6061 276 241 95 207
6063 185 145 68 115
7075 572 503 150 331
A356 270 200 70 170
360 215 150 60 125
A360 216 150 60 125
380 260 215 75 165
A380 310 260 80 186
383 (ADC12) 295 255 87 190
B390* 240 215 80 190
413 295 255 87 190
A413 290 241 84 186

Typical Properties
Cast Aluminum 6063

Note
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Impact Fatigue Thermal " Density Melting
Strength Strength Conductivity Range
) (MPa) (W/m-K) (g/lcm?) (°C)

24 96 167 2.7 582-652
17 110 201 2.7 606-652
32 159 130 2.8 477-635
35 75 167 2.68 540-650
15 75 96 27 540-650
15 75 96 2.68 557-610
22 85 156 2.73 540-660
18 100 149 2.72 570-640
25 100 96 27 570-640
15 85 116 2.68 593-620
25 100 96 2.73 540-650
30 90 96 2.71 570-630

Cast aluminum alloy 6063 offers distinct advantages compared to 6061.
The key differentiator lies in its improved formability and extrudability,
making it an excellent choice for precision casting applications. Its high
elongation (25%) and reduced strength compared to 6061 make it
particularly suitable for intricate and complex designs. The alloy's
superior corrosion resistance and anodizing properties make it ideal for
applications requiring a sleek finish, as is often the case in the
Consumer Electronics and Lighting Solutions industries. Moreover, its
excellent thermal conductivity, around 200 W/m-K, ensures effective
heat dissipation in electronic components and lighting fixtures.

In precision casting, 6063 is well-suited for applications where intricate
geometries and high-quality surface finishes are paramount. Examples
include telecommunication enclosures, where the alloy's superior
formability allows for sleek and aesthetically pleasing designs while
maintaining structural integrity. Similarly, in the Lighting Solutions
industry, precision-cast 6063 components create elegant and efficient
lighting fixtures that require intricate shapes and good thermal
performance.
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Typical Properties
Cast Aluminum 6061

Precision casting using cast aluminum alloy 6061 offers distinct
advantages. It boasts superior mechanical properties, with a tensile
strength of approximately 310 MPa and a hardness of around 95 Brinell,
ensuring robust and reliable performance in critical components.
Furthermore, cast aluminum 6061 exhibits excellent corrosion resistance,
ensuring longevity in harsh environments. Its microstructure allows for
intricate and complex shapes, enhancing design flexibility and enabling
efficient weight reduction. This alloy is particularly renowned for its fine-
grain structure, which ensures impeccable surface finishes, making it
suitable for components requiring a polished appearance.

Applications of precision casting, utilizing cast aluminum 6061, span
various industries. In Consumer Electronics, it's used for lightweight yet
durable smartphone frames, providing structural integrity while
maintaining a slim profile. In the Telecommunication sector, it plays a
pivotal role in crafting intricate antenna components for optimal signal
transmission. Precision cast aluminum 6061 is applied in Lighting
Solutions to create aesthetically pleasing, high-efficiency LED heat sinks.

Cast Aluminum 7075

Cast Aluminum A356

Cast aluminum A356 is renowned for its exceptional thermal conductivity,
making it stand out among casting aluminum alloys. Its thermal
conductivity of approximately 150 W/m-K surpasses many other
aluminum alloys, ensuring efficient heat dissipation. This property is
particularly advantageous in applications where heat management is
critical, such as LED lighting fixtures in the Lighting Solutions industry
and electric motor housings in Power Tools. The superior thermal
conductivity of A356 contributes to extended product lifespan and
enhanced performance.

Precision casting, including die casting, gravity casting, sand casting,
and investment casting, finds diverse applications across industries. In
Consumer Electronics, it's used for crafting intricate and durable
smartphone casings. In Telecommunications, precision-cast components
facilitate the seamless operation of data transmission equipment. Within
Lighting Solutions, finely detailed aluminum light fixtures are created
through precision casting, and Power Tools contributes to sturdy yet
lightweight tool components. The Locking System industry benefits from
precision-cast lock components, ensuring reliability and security.

Note
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Precision casting, especially in the case of cast aluminum 7075, offers
remarkable advantages compared to other aluminum alloys. The key
features of cast aluminum 7075 include its exceptional strength-to-
weight ratio, boasting a tensile strength of 83,000 psi, significantly
higher than most other aluminum alloys. Its high-precision attributes are
showcased in its ability to maintain precise dimensions down to
micrometer levels, making it ideal for applications requiring tight
tolerances. Furthermore, the alloy's corrosion resistance is exceptional
and retains its mechanical properties even in challenging environments.
In terms of applications, precision casting finds its niche across various
industries, particularly in those like Consumer Electronics,
Telecommunication, and Lighting Solutions. For instance, cast
aluminum 7075 can be found in high-end smartphone casings in
consumer electronics due to its lightweight yet durable nature, ensuring
protection while keeping the device sleek. Precision casting is vital for
antenna components in the telecommunication sector, where intricate
shapes and high precision are critical for signal performance. Lighting
solutions benefit from cast aluminum 7075's precision when creating
heat sinks for LED fixtures, enhancing efficiency.
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Typical Properties
Cast Aluminum360

Cast Aluminum A360

Cast aluminum A360, compared to cast aluminum 360, offers enhanced
properties for various precision casting applications. A360 has a higher
silicon content (9-10%) than AI360, resulting in improved fluidity during
casting. It leads to a finer surface finish and better corrosion resistance in
A360. Moreover, the A360 exhibits superior elongation, making it ideal
for complex and thin-walled components.

In precision casting applications, A360 is well-suited for industries such
as Consumer Electronics, Telecommunication, and Power Tools. Its
enhanced fluidity allows for intricate, high-precision components like
smartphone casings and communication device housings. Additionally,
A360's resistance to corrosion makes it a reliable choice for power tool
parts, ensuring longevity and optimal performance. Its unique properties
make A360 a valuable choice for precision casting in these industries,
enhancing product durability and quality.

Cast Aluminum 380

Note
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360 aluminum alloy, known for its excellent castability, exhibits
desirable characteristics, making it an ideal choice for precision casting
applications. Its low melting point at around 635°C enables intricate
castings. With a nominal composition of 92.85% aluminum, 7% silicon,
and small amounts of iron, copper, and nickel, 360 alloy offers superior
corrosion resistance, making it suitable for various industries.

In precision casting, 360 aluminum alloy excels in producing intricate
components like consumer electronics heat sinks, precise
telecommunication equipment brackets, and lightweight yet durable
parts for lighting solutions. Its precision is exemplified by achieving tight
tolerances, often within £0.005 inches, ensuring high-quality, consistent
results. Neway leverages the exceptional properties of 360 aluminum
alloy to craft parts that meet the demanding requirements of Consumer
Electronics, Telecommunication, and Lighting Solutions, showcasing
our commitment to excellence in precision casting.

Aluminum alloy 380, or A380, is a widely used casting alloy with several
distinctive characteristics. It offers excellent castability, making it an
ideal choice for precision casting. A380 exhibits good fluidity when
molten, ensuring intricate and detailed molds are accurately
reproduced. It also features a favorable balance of mechanical
properties, with decent strength and ductility. This alloy provides
exceptional machining capabilities, enhancing its suitability for precision
applications.

A380 is commonly employed in precision casting for a range of
applications. Its excellent castability and dimensional stability make it
well-suited for producing complex components in automotive, consumer
electronics, and lighting solutions. In these applications, A380 can be
found in intricate, high-precision parts like housings, brackets, and
enclosures, where the alloy's fine detail reproduction and casting quality
are highly advantageous.
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Typical Properties
Cast Aluminum A380

Cast aluminum A380 is a high-performance alloy renowned for its
exceptional characteristics compared to standard cast aluminum 380.
A380 exhibits superior mechanical properties, including a higher tensile
strength of 317 MPa, approximately 25% greater than the 380 alloy,
ensuring durability and reliability. Its improved fluidity and lower
shrinkage make it ideal for intricate and high-precision components, often
achieving a dimensional accuracy of £0.2 mm.

The A380 is highly favored in precision casting applications, particularly
in the consumer electronics and lighting solutions industries. Its
exceptional thermal and electrical conductivity make it a top choice for
heat sinks and LED housings in the lighting sector. Moreover, it's
employed for intricate parts like smartphone housings in consumer
electronics, thanks to its precise moldability. This superior alloy
significantly elevates the quality of precision-cast components, promoting
longevity and performance across various industries.

Cast Aluminum 383 (ADC12)

Aluminum alloy 383 is renowned for its excellent casting properties,
making it a standout choice in precision casting. Its composition,
primarily consisting of aluminum (83%), copper (3.5%), and other
elements, offers notable advantages. Its high fluidity allows intricate
designs to be faithfully reproduced, even with thin walls and intricate
details. Its low melting point, around 635°C, minimizes energy
consumption during casting.

This versatile alloy finds its applications in various industries, including
Consumer Electronics, where it's employed for precision components in
gadgets like smartphones and laptops, ensuring optimal performance.
- In the Lighting Solutions sector, 383 aluminum alloy is harnessed for
i producing intricately designed light fixtures. Its high precision, reaching
_ up to £0.15 mm, is indispensable for crafting secure and reliable lock
components in the Locking System industry. Thus, the 383 aluminum
alloy is a reliable choice for precision casting across multiple sectors,
thanks to its outstanding fluidity, low melting point, and exceptional
precision capabilities.

Cast Aluminum B390*

B390* aluminum alloy boasts exceptional characteristics that make it a
valuable choice in precision casting. With a precise magnesium and
strontium alloying composition, B390* delivers outstanding fluidity and
castability, allowing for intricate, high-precision components. This alloy
exhibits an excellent combination of mechanical properties, including a
tensile strength of up to 390 MPa, making it ideal for applications
requiring robust and lightweight components.

In the consumer electronics sector, B390* finds application in crafting
finely detailed casings for smartphones, tablets, and laptops, ensuring a
sleek appearance and durable build. Telecommunication is crucial in
producing intricate signal transmitters and receiver components,
ensuring uninterrupted connectivity. Its outstanding precision and
mechanical properties make it an indispensable material for crafting
compact and high-performance optical and lighting solutions, meeting the
demands of modern technology.

Note
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Typical Properties
Cast Aluminum 413

Aluminum alloy 413 is renowned for its exceptional properties in
precision casting. It boasts excellent fluidity, enabling intricate designs
and thin-walled components. With a specific gravity of 2.65 and a

\ melting point of around 587°C, it's ideal for creating lightweight, high-
i/ N strength parts. Its heat treatability provides versatility, allowing for

’“ ‘i tailored mechanical properties.
/a “P g
B = //{ In precision casting, aluminum 413 shines in the Consumer Electronics
/\ / and Power Tools industries. It's commonly used to craft intricate
components like smartphone housings, camera bodies, and power tool
\ S casings. Its precision is remarkable, with tight tolerances up to +0.01
- mm, ensuring flawless product assembly. This alloy's superior corrosion

resistance makes it an excellent choice for outdoor applications,
ensuring long-lasting, durable products in the mentioned industries.

Cast Aluminum A413

Cast aluminum A413, compared to the more common 413 alloys, offers
specific advantages in precision casting. A413 is an aluminum-silicon
alloy known for its exceptional fluidity during casting, making it ideal for
intricate and detailed components. Its silicon content, which ranges from
10.7% to 12.0%, ensures better fluidity and improved casting quality
compared to the 413 alloys.

A413 is extensively used in precision casting applications across various
industries, including Consumer Electronics and Lighting Solutions. It
finds application in crafting complex, lightweight components such as
LED light fixtures and mobile device casings in these sectors. The high
precision values achieved with A413, typically reaching +0.5 mm, are
crucial in ensuring the tight tolerances and intricate designs required in
these industries. Its excellent castability and strength-to-weight ratio
make it a top choice for creating intricate, lightweight, and durable
components across the Consumer Electronics and Lighting Solutions
sectors.

How to Select Cast Aluminum

Select suitable raw materials according to the performance of the target
product produced. Among the above alloys, A356 has the highest
thermal conductivity, and A380 and ADC12 have the lowest. The tensile
limit is the opposite. A360 has the best yield strength and the highest
elongation rate.

Among them, the 6061, 6063, and 7075 series of die-cast aluminum
can achieve high-demand casting surfaces, such as anodizing, mirror
polishing, Etc.

ADC12 performs well in all aspects, is relatively balanced, and has
neither outstanding features nor shortcomings. It is a material
commonly used in the aluminum casting industry. 80% of Neway Die
Casting's products use ADC12. The bearing capacity of the products
produced by this material is Strong, has high mechanical properties,
good cutting performance, good demolding performance, high casting
pass rate, especially friendly for thin-walled parts, and can meet the
requirements of high-performance aluminum alloy die castings.

Note
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