
3000 Series Aluminum, Composition, Properties,
and Applications
Original link：https://gengfeisteel.com/knowledge/3000-series-aluminum/

1. Introduction
3000 Series Aluminum is one of the most widely used categories of non-heat-treatable
aluminum alloys. Distinguished by the primary alloying element manganese (Mn), these
alloys are known for their good corrosion resistance, moderate strength, high formability,
and excellent weldability.

The 3000 series plays a key role in industries such as construction, food and beverage
packaging, roofing, automotive, and appliance manufacturing, offering a balance between
performance and cost-efficiency.

2. What Is 3000 Series Aluminum?
3000 series aluminum is an aluminum-manganese alloy group that includes grades like 3003,
3105, 3004, and 3A21. These alloys are:
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3. Chemical Composition
The general chemical makeup of the 3000 series involves 1.0–1.5% manganese, with trace
amounts of other elements like copper, silicon, iron, and zinc.

Element Typical Range (%)

Aluminum (Al) Remainder

Manganese (Mn) 1.0 – 1.5

Copper (Cu) ≤ 0.1 – 0.3

Iron (Fe) ≤ 0.7

Silicon (Si) ≤ 0.6

Zinc (Zn) ≤ 0.1

Others ≤ 0.05 each

Different alloys within this series have slightly varied compositions based on required
mechanical or forming properties.

4. Manufacturing and Processing
The 3000 series aluminum is manufactured through:

Since they are non-heat-treatable, mechanical properties are improved through work
hardening rather than thermal treatment.

Non-heat-treatable (strengthened by cold working)

Moderately strong
Excellent for forming and bending
Often used where light weight, moderate strength, and corrosion resistance are
essential.

Hot and cold rolling
Cold working (strain hardening)
Annealing to improve ductility
Surface finishing (coating, anodizing, painting)
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5. Mechanical Properties

Property 3003-O (Annealed) 3003-H14 (Half-Hard)

Tensile Strength (MPa) ~110 ~140 – 180

Yield Strength (MPa) ~40 ~120

Elongation (%) ~30 ~10 – 15

Hardness (Brinell) ~28 ~40 – 50

Modulus of Elasticity ~69 GPa ~69 GPa

Density 2.73 g/cm³ 2.73 g/cm³

The mechanical properties vary depending on temper (O, H14, H18, etc.), thickness, and
processing methods.

6. Physical and Chemical Characteristics

These characteristics make 3000 series alloys suitable for thermal applications and
structural uses where formability is critical.

7. Corrosion Resistance
3000 series aluminum has excellent resistance to atmospheric corrosion, especially in
marine, industrial, and humid environments. Manganese enhances corrosion protection and
helps form a stable oxide film on the surface.

It is:

Melting Point: 630 – 655°C

Electrical Conductivity: ~40 – 45% IACS
Thermal Conductivity: High (~160–180 W/m·K)
Non-magnetic
Ductile and lightweight

Suitable for roofs, gutters, and siding



8. Weldability and Formability
One of the strongest advantages of 3000 series aluminum is its ease of fabrication:

This makes it ideal for panels, cookware, cans, ductwork, and more.

9. Comparison with Other Aluminum Series

Series Major Alloying 
Element

Heat-
Treatable

Strength Formability Common Uses

1000 Pure Aluminum No Low Excellent Foils, conductors

3000 Manganese No Medium Excellent Roofing, 
cookware, siding

5000 Magnesium No High Good Marine, tanks, 
transport

6000 Mg + Si Yes Medium–
High

Good Structural, 
aerospace

7000 Zinc Yes Very High Poor–Fair Aircraft, sports 
equipment

3000 series aluminum strikes a balance between cost, strength, and corrosion resistance.

10. Common Grades in the 3000 Series

a. 3003 Aluminum

Resistant to salt water and chemical attack
Compatible with anodizing for added protection

Weldable using TIG, MIG, and resistance welding
Excellent cold formability (bending, spinning, stamping)
Good for deep drawing and rolling

Most widely used in the 3000 series



b. 3105 Aluminum

c. 3004 Aluminum

d. 3A21 Aluminum

11. Surface Treatments and Finishes
3000 series aluminum supports various surface finishes:

12. Applications of 3000 Series Aluminum

Construction and Architecture

Automotive and Transportation

Excellent workability and moderate strength

Used in cookware, roofing, siding, gutters

Slightly stronger than 3003
Used in roof sheets, mobile homes, and signs

Similar to 3003 but with added magnesium (~1%)
Higher strength

Commonly used in aluminum beverage cans

Chinese standard alloy, similar to 3003
Excellent corrosion resistance
Used in chemical equipment, transportation, and storage tanks

Anodizing: Provides oxide coating for corrosion resistance and dyeing
Painting or Powder Coating: Color customization and surface protection
Brushing, Polishing: For aesthetic appeal in architecture and appliances

Roofing, siding, cladding, rain gutters
Curtain walls and ceiling panels

Trailer panels, bus roofs



Food and Beverage

HVAC and Insulation

Signage and Advertising

Household Appliances

13. Advantages of 3000 Series Aluminum
✅  Excellent corrosion resistance
✅  Highly formable and weldable
✅  Lightweight yet strong enough for structural applications
✅  Cost-effective compared to higher-strength series
✅  Good thermal and electrical conductivity
✅  Safe for food and chemical handling
✅  Recyclable and environmentally friendly

14. Limitations and Considerations
❌  Not heat-treatable (limited to cold working for strengthening)
❌  Lower tensile strength than 5000/6000/7000 series
❌  Moderate fatigue resistance
❌  Some grades not suitable for highly stressed structural parts

Fuel tanks and storage containers

Aluminum cans (3004)

Cookware, storage containers, foils

Air ducting, pipe insulation jackets
Radiators and heat shields

Reflective signs, billboards, display panels

Washing machine drums, microwave panels
Refrigerator liners



15. Environmental and Recycling Aspects
Aluminum is one of the most sustainable and recyclable materials:

16. Frequently Asked Questions (FAQs)

Q1: What is the difference between 3003 and 3105 aluminum?

Q2: Can 3000 series aluminum be welded?

Yes, it has excellent weldability, especially with MIG or TIG welding processes.

Q3: Is 3000 series aluminum good for marine use?

Yes, due to its corrosion resistance, it performs well in humid and coastal environments,
although not as strong as 5000 series in salty water.

Q4: Is 3000 series aluminum anodizable?

Yes, though the anodized finish may not be as bright as 1000 or 5000 series alloys.

Q5: What tempers are available in the 3000 series?

Typical tempers include O (annealed), H12, H14, H18, etc., depending on the application’s
strength and ductility requirements.

17. Conclusion
3000 Series Aluminum is a reliable, versatile, and cost-effective group of alloys that cater to a
wide variety of architectural, automotive, HVAC, and food-grade applications. Known for its
corrosion resistance, good strength, and exceptional formability, this series continues to
serve as a backbone material in both industrial and commercial sectors.

3000 series alloys can be recycled repeatedly without losing quality
Recycling aluminum saves up to 95% of the energy used in primary production

Contributes to green building certifications and carbon footprint reduction

3105 contains small amounts of other elements (Mg, Cu) for slightly higher strength
3003 is more common and slightly more formable



Whether you're selecting materials for roofing, beverage cans, appliances, or transport
components, the 3000 series provides a balanced performance profile and is an eco-
conscious choice due to its recyclability and sustainability.


