www.alufoil-china.com
sale@gneealu.com

Difference Between 5052 & 3003 Aluminum Sheets

The 3003 aluminum sheet is primarily alloyed with manganese (Mn), while the 5052 aluminum sheet
mainly contains magnesium (Mg) as its principal alloying element. In general, 3003 consists of silicon, iron,
copper, manganese, and zinc, whereas 5052 includes silicon, copper, manganese, magnesium, chromium,
and zinc. These alloying components contribute to the distinct mechanical and chemical properties of each
material. The detailed composition percentages are shown in the table below.

Mechanical Properties of 3003 and 5052 Aluminum Sheets

As shown by their mechanical properties, even small differences in alloying composition can have a
major effect on strength and performance.

3003 H14 aluminum sheet offers an ultimate tensile strength of 20-26 KSI, a yield strength of 21 KSI,
elongation of 8.3%, and a Brinell hardness of 40.

5052 H32 aluminum sheet, in comparison, provides a higher ultimate tensile strength of 31-38 KSI, a
yield strength of 28 KSI, elongation of 12.3%, and a Brinell hardness of 60.

These figures clearly illustrate that 5052 possesses higher strength and greater flexibility than 3003.

Differences in Forming and Fabricating

In general, 3003 aluminum is softer, offering good corrosion resistance, excellent drawing and
workability, moderate strength, and good weldability. On the other hand, 5052 aluminum is stronger, with
superior corrosion resistance, better formability, and excellent welding characteristics.

Among the common aluminum alloys, 3003 is one of the most widely used, offering about 20% more
strength than pure aluminum (1100). It is an ideal choice for moderate-strength applications due to its
outstanding formability, easy weldability and brazability by all conventional methods, and excellent resistance
to corrosion.

5052 aluminum, the strongest of the non-heat-treatable grades, is tough, durable, easy to work with, and
highly resistant to corrosion-especially in marine environments. Its adaptability and performance make it one
of the most serviceable alloys available. It features excellent drawing properties and a rapid work-hardening
rate, making it a go-to choice for marine and seawater-related applications.

Common Applications of 3003 and 5052 Aluminum Sheets

3003 Aluminum Sheet: Commonly used in cooking utensils, food containers, chemical equipment,
pressure vessels, general sheet metal fabrication, hardware, tanks, and cabinets.

5052 Aluminum Sheet: Typically used in high-strength sheet metal fabrication, appliances, tanks,
vessels, automotive and marine parts, food service equipment, and medical devices.

Pricing of 3003 and 5052 Aluminum Sheets
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In most cases, 3003 aluminum is slightly less expensive per pound compared to 5052, though the
difference can vary with market conditions and availability. However, the higher density of 3003 may offset
some of its cost advantage depending on the application.

The 3003 and 5052 Aluminum Paradox

When comparing 3003 and 5052 aluminum in detail, it becomes clear that although their chemical
compositions are similar, the variations in alloying elements lead to distinct differences in strength, corrosion
resistance, and workability.

Both alloys are widely used across industries and can sometimes be interchangeable in applications
such as sheet metal fabrication. However, for specific uses-like cooking utensils (favoring 3003) or marine
and hydraulic systems (favoring 5052)-each alloy demonstrates its unique advantages.
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