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Differences Between Aluminum Plate 5052 and 6061 
Because of their high strength-to-weight ratio, exceptional corrosion resistance, and 

lightweight nature, aluminum alloys are essential in many different sectors. 

The aluminum alloys 5052 and 6061 are particularly notable for their extensive use. 

The composition, mechanical characteristics, uses, and other distinctions between these two 

alloys are all thoroughly compared in this article. 

Composition and Alloy Elements 

Table 1: Chemical Composition Comparison 

Element 6061 Aluminum 5052 Aluminum 

Aluminum (Al) 95.8 – 98.6% 95.7 – 97.7% 

Magnesium (Mg) 1.0 – 1.8% 2.2 – 2.8% 

Silicon (Si) 0.4 – 0.8% 0.25 – 0.6% 

Iron (Fe) ≤ 0.7% ≤ 0.4% 

Manganese (Mn) ≤ 0.15% ≤ 0.1% 

Chromium (Cr) 0.04 – 0.35% 0.15 – 0.35% 

Copper (Cu) ≤ 0.4% ≤ 0.1% 

Zinc (Zn) ≤ 0.25% ≤ 0.1% 

Titanium (Ti) ≤ 0.15% – 

Others ≤ 0.15% ≤ 0.05% each, ≤ 0.15% total 

A larger proportion of magnesium in 5052 aluminum improves its resistance to corrosion, 

especially in maritime settings. It cannot be heated because it lacks a sizable percentage of 

silicon. 

Because 6061 aluminum contains silicon and magnesium, it may be heated to enhance its 

mechanical qualities. Its strength is attributed to a trace quantity of copper. 

Mechanical Properties 

Table 2: Mechanical Properties Comparison 

Property 6061 Aluminum 5052 Aluminum 

Tensile Strength (MPa) 276 – 310 210–280 

Yield Strength (MPa) 241 – 276 193–240 

Elongation (%) 8–10 12–16 

Hardness (Brinell) 95 60 

Modulus of Elasticity (GPa) 68.9 70.3 

Density (g/cm³) 2.7 2.68 

Thermal Conductivity (W/m-K) 167 138 

Machinability Good Poor 

Formability Good Excellent 

Fatigue Strength (MPa) 96.5 117 

Strength: 6061 aluminum is appropriate for applications needing structural integrity because 

of its increased tensile and yield strength. 5052 has superior formability and fatigue resistance 
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while being weaker. 

Elasticity: 5052 can form better without breaking because of its slightly greater modulus of 

elasticity. 

Machinability: Because 6061 is stronger and less elastic, it is simpler to manufacture and 

wears out tools less. 

Formability: Because of its superior ductility and reduced strength, 5052 performs 

exceptionally well in forming operations. 

Applications of aluminum 5052 and 6061 
Aluminum 6061:  

Structural Elements: Found in bicycle frames, automobile parts, and airplanes. 

Marine Applications: For components like boat frames and fittings that require greater 

strength. 

Good electrical conductivity makes it suitable for electrical fittings. 

General Fabrication: When machinability, strength, and resistance to corrosion are needed. 

5052 Aluminum 

Marine Components: Because of their exceptional resistance to corrosion, these parts are ideal 

for boat hulls, fuel tanks, and other marine applications. 

Sheet metal work: Used for architectural facades, kitchen cabinets, and appliances that need 

to be able to be formed well. 

Transportation: Used in road signs, truck trailers, and other parts where corrosion resistance 

and formability are essential. 

Containers that must endure corrosive conditions and pressure are known as pressure vessels. 

Common Points 
Corrosion Resistance: Although 5052 aluminum has a minor advantage in maritime 

conditions, both metals offer good corrosion resistance. 

Weldability: TIG, MIG, and spot welding are typical welding processes that may be used to 

join both. 

Formability: Both are quite formable; however, because 5052 is weaker, it is more formable. 

Anodizing: To increase corrosion resistance and aesthetic appeal, both metals can be 

anodized. 

Performance and Application Differences 

Heat Treatment: While 5052 is reinforced by cold working, 6061 may be heat-treated to 

improve its mechanical qualities. 

Surface Finish: 5052 is better for ornamental applications since it has a smoother surface 

finish. 

Cost: Because 5052 requires less strength and has a simpler production method, it is often less 

costly than 6061. 

In conclusion 
The particular needs of the application will determine whether to use 5052 or 6061 aluminum 

alloys: 

6061 is the material of choice for structural applications because of its greater strength and 

heat-treating capabilities. 

5052 is a better option for forming and corrosion resistance, particularly in maritime settings 

or where precise shape is needed. 

Both alloys offer special benefits, and choosing the best material for your project requires an 

awareness of these distinctions. 

For a variety of applications, 5052 and 6061 aluminum plates provide adaptable options for 

strength, formability, and corrosion resistance. 
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