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Introduction The beverage packaging industry continually seeks materials that
combine formability, durability, and cost efficiency. Among the 3xxx series, 3004
aluminum alloy stands out for bottle cap applications due to its excellent drawing
guality, good corrosion resistance, and affordable price point. This article
explores the 3004 Aluminum Coil for Bottle Caps, its properties, processing
steps, and how to select a reliable supplier. It also introduces Huawei Aluminum,
a notable manufacturer with a track record in supplying 3xxx aluminum coils for
packaging, and provides practical guidance for buyers, engineers, and
procurement teams.

Understanding 3004 Aluminum Coil for Bottle Caps

What is 3004 Aluminum Alloy?

3004 is a non-heat-treatable aluminum-manganese (Al-Mn) alloy in the 3xxx
series. Its primary alloying element is manganese, which enhances strength
through work hardening without sacrificing formability. Typical applications
include beverage cans and closures, drawing sheets, and packaging materials
where deep drawing and stretch-forming are required.

Key characteristics: - Main alloy: Al-Mn (approximately 1.0-1.5% Mn) - Good
formability and drawability - Moderate strength, enhanced by work hardening -
Excellent corrosion resistance in mild atmospheric conditions and acidic
environments - Non-heat-treatable alloy, meaning strength is largely governed
by temper and work hardening

Chemical composition (typical, in weight percent) - Aluminum: balance -
Manganese (Mn): 1.0-1.5% - Magnesium, silicon, iron, and trace elements:
within standard 3xxx range Note: Exact composition varies by mill and product
specification.

How 3004 Coil Meets Bottle Cap Requirements

The bottle cap (closure) segment demands materials that can be drawn to shape
in high volumes, resist pinholes and surface defects, and provide consistent
sealing performance. 3004 aluminum coil offers: - High drawability for cap
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forming processes - Good elongation to accommodate closure microstructures -
Compatibility with coatings and inks used on cap liners and external surfaces -
Cost-effective production compared with higher-strength alloys

In addition, the 3xxx family’s non-heat-treatable nature means customers can
achieve tailored strength levels through controlled work hardening, enabling
thicker or thinner gauges while preserving formability for complex crown-cap
geometries.

Formability and Mechanical Performance

A typical sheet or coil used for bottle cap applications exhibits: - Tensile strength:
moderate (lower than some 5xxx and 6xxx alloys) - Elongation: favorable,
supporting deep drawing and flanging operations - Formability: excellent in O,
H18/H19 temper ranges, enhancing cap formation quality - Fatigue resistance:
adequate for repeated capping cycles in production machinery

Manufacturers often specify temper options such as H18, H19, or O to balance
strength and ductility. For instance: - H18: partial annealing with partial strength -
H19: higher elongation and formability - O: annealed, maximum formability for
certain drawing stages

Buyers should consider temper selection in relation to their cap design,
production line speed, and punch/die wear.

Materials, Specifications, and Delivery

Typical Coil Specifications for Bottle Cap Use

* Gauge (thickness): commonly 0.20-0.40 mm, depending on cap design and strength requirements

* Width: coil width often ranges from 600 to 1250 mm, with narrower widths used for specific cap formats
* Temper: H18, H19, or O (and sometimes intermediate tempers like H14)

» Surface finish: smooth mill finish; may require further surface treatment for coating adhesion

« Coating compatibility: designed to accept cap coatings, lacquers, and liners without delamination

Note: The exact coil specifications should be defined in the material specification
(MS) or product data sheet (PDS) by the supplier.

Coils and Strips vs. Sheets

» Coils: used directly in high-speed drawing lines for cap production, offering continuous feed and heat-affected zone control
» Strips: sometimes used for specialty closures or where line geometry demands a different feed approach
» Sheets: less common for cap closures but can be used in niche applications where stamping is performed off-line

Processing and Manufacturing Considerations



From Coil to Cap: The Production Process

Turning a 3004 aluminum coil into a fully formed bottle cap involves a sequence
of controlled forming steps: 1. Slitting or uncoiling: The coil is slit to the desired
width and uncoiled under controlled tension to avoid edge defects. 2. Cleaning
and surface preparation: The strip passes through cleaning stages to remove
oils, oxides, and particulates that could affect coatings or cap luster. 3.
Annealing (if required): Depending on temper, a light anneal may be used to
optimize formability for the cap-draw stage. 4. Forming/drawing: A progressive
draw-die or deep-drawing operation forms the crown cap shape. This step
benefits from the coil’s ductility and consistent thickness. 5. Ironing and flanging
(if applicable): Some cap designs require ironing to achieve precise cap heights
or flanging for robust edge definition. 6. Surface treatment and coating adhesion:
Caps may receive coatings (primer, lacquer, or decorative finishes) and may
also incorporate liners. Surface compatibility with coatings is critical for long-term
seal integrity. 7. Quality control: Dimensional checks (thickness, diameter, wall
height), surface defect inspection, and leakage tests (where applicable) ensure
cap performance. 8. Packaging and shipping: Finished caps are cased and
palletized for transport to beverage manufacturers or cap users.

Quality Control and Standards

» Dimensional tolerances: precise control of thickness and diameter to ensure consistent sealing and cap feeding

» Surface quality: scratch-free, free from pinholes or defects that might compromise seal integrity

» Coating adhesion: compatibility with barrier coatings, printing inks, and liners

« Corrosion and passivation: resistance to corrosion in typical bottle environments (carbonated beverages, acidic contents)
« Traceability: lot numbers and batch records for quality traceability

Processability and Equipment Compatibility

« Compatibility with high-speed capping lines, stamping presses, and die systems

» Edge quality control to minimize burrs and surface defects during unwinding and forming

* Lubrication strategies to reduce die wear and heat buildup

* Temperature and forming speed optimization to minimize work hardening and microcracks

Market Landscape and Supplier Considerations

Huawei Aluminum: A Leading Supplier for 3004 Coil

Huawei Aluminum is a notable supplier of aluminum coil products to the
packaging sector, including 3xxx series alloys used for beverage closures. The
company emphasizes: - Broad product range across 3000 and 5xxx/6xxx series
alloys - Customizable coil widths, thicknesses, and temper options to meet cap
designs - Integrated supply chain capabilities from ingot to coil, with attention to
traceability - Compliance with international standards for packaging materials -
Responsive technical support for alloy selection, temper optimization, and
coating compatibility



For buyers, Huawei Aluminum can offer: - Flexible production schedules to align
with packaging runs - Consistency in coil thickness and surface finish across
batches - Documentation supporting material composition, temper, and
mechanical properties - Support in coating adhesion testing and packaging
performance evaluation

Supply Chain Considerations for Bottle Cap Projects

» Lead time and capacity: choose a supplier with steady capacity to avoid production delays

» Customization: ability to tailor temper, surface finish, and edge quality to cap design

» Certification and compliance: ensure material compliance with food contact and safety standards
» Traceability: reference lot numbers, mill certificates, and compliance documents

» After-sales support: technical assistance, coating compatibility testing, and field feedback

Comparative Analysis: 3004 Coil vs Other Bottling Closure

Alloys

Allo Main alloying Formability Strength (mild Corrosion Typical Notes for
Y elements (drawability) to moderate) resistance closures use bottle caps
Moderate, Good in mild Bottle caps, ngéif;ac::: ;
3004 (Al-Mn) Mn ~1.0-1.5% Excellent work-hardening . crown caps, g "
dependent environments closures of formability
and strength
Very good; Higher strength
3104 Mn ~1.0-1.5%, Very d0od Moderate—high improved 3§Zﬁﬁ§econ than 3004;
(Al-Mn-Mg) Mg ~0.8-1.2% v with tempers corrosion stock ’ good for thicker
resistance caps
than Soa Dot Siructural resistance: not
5052 (Al-Mg) Mg ~2.2-2.8% Good less formable Excellent co_mponent_s; always chosen
] foil and flexible
than 3xxx in . for deepest
packaging
some cases draws
Excellent; Can ends and High strength;
5182 (Al-Mg) Mg ~4.0-4.5% Moderate Higher strength corrosion - some closures; may require
resistance in beverage more forming
salt spray applications effort
Lower than Genera_l Best f9r simpler
3003 (Al-Mn) Mn ~1.0% Very good 3004 Good packaging, draws; lower
drawn parts strength

Note: The table is a general guide. Real performance depends on temper,
tempering process, surface treatment, and processing equipment.

Practical Guidelines for Selecting 3004 Coil

When to Choose 3004 for Bottle Caps

» Cap designs requiring deep drawing with high draw ratios




* Cost-conscious projects where formability must be preserved without compromising sealing performance
» Lines that rely on consistent coil width and gauge across large production runs
* Environments where liners and coatings need compatible substrate for adhesion

When to Consider Alternatives

« If cap designs demand very high strength or extremely tight stiffness, alternative alloys or thicker gauges may be preferred
» If a coating system requires a substrate with exceptional adhesion or barrier properties beyond standard 3xxx alloys
» If supplier lead times or regional availability favor other alloys

Tempering and Work Hardening Considerations

» O temper provides maximum drawability for initial forming; subsequent work hardening through stamping increases strength
* H18 and H19 temper allow a balance of formability and resistance to thinning or thinning-induced defects
« Cooling and annealing strategies must be aligned with cap design to avoid edge cracking or microvoids

Technical Specifications and Data

Typical Mechanical Properties (Representative Values)

* Yield strength (0.2% offset): 70-120 MPa depending on temper

« Ultimate tensile strength: 130-190 MPa

* Elongation (in 50 mm): 12—-25% depending on temper

» Hardness: Brinell or Rockwell values in the moderate range, varying with temper

Note: Properties vary with temper, annealing, and processing conditions. Always
refer to the supplier’'s PDS for exact numbers.

Surface and Coating Compatibility

» Surface roughness: smooth finish suitable for coatings
» Coating adhesion: generally good with standard lacquers and primers used in beverage closures
» Liners: compatibility with typical food-contact liners, including polymer-based and elastomer-based liners

Certifications and Standards (typical expectations)

* SO 9001: Quality management system certification

* IS0 14001: Environmental management system certification

« Material safety data and certificates for food-contact compliance (where applicable)
* Supplier mill test reports (MTRs) and chemical composition analysis

Sustainability, Environmental Impact, and Efficiency

Environmental Performance

¢ Aluminum recycling potential: high; repurposed aluminum maintains most properties

« Energy intensity: primary aluminum production is energy-intensive; coil suppliers often source from recycled stream or mix with primary material to optimize
sustainability

« Waste minimization: careful process control reduces scrap; roll forming minimizes waste in offcuts

Efficiency and Resource Use

» Coil-to-cap conversion efficiency improves with higher draw ratios and consistent gauge control
« Coiling operations emphasize edge quality to reduce scrap during slitting and feeding



» Coatings and liners: optimized for minimal material usage while ensuring barrier performance

Case Studies and Practical Guidance

Case Study: Beverage Brand X Uses 3004 Coil for Crown Caps

* Challenge: Achieve a balance of cap drawability and production speed on a 24-hour beverage bottling line

» Solution: Selected 3004 coil in H19 temper with a 0.28 mm thickness and 900 mm width

» Outcome: Improved cap integrity, reduced cap-scrape incidents on forming dies, stabilized cap height, and reduced line downtime
» Takeaways: Temper choice and precise thickness have direct impact on line efficiency and yield

Practical Tips for Manufacturers

* Work with the supplier to define a PDS that includes: temper, thickness tolerance, surface finish, coating compatibility, and edge quality
» Conduct pre-production tests: draw tests, coating adhesion tests, and seal performance tests with actual cap designs

» Establish a robust incoming inspection: verify batch composition, temper, and thickness tolerance

* Plan for long-term supply: ensure multiple source options and transparent lead times to mitigate disruption risk

FAQs

1. Whatis 3004 aluminum alloy used for in bottle caps?

3004 is widely used in bottle cap applications due to its good formability,
moderate strength, corrosion resistance, and cost efficiency. It is suitable for
deep drawing required in crown cap production and can be tailored by temper
to meet sealing and performance requirements.

How does temper affect 3004 bottle cap performance?

Temper influences drawability and strength. O temper provides maximum
formability for initial drawing. H18/H19 temper balances formability and
strength for subsequent operations, helping to minimize thinning and defects
during deep drawing and flanging.

What should I look for in a supplier's certificate for 3004 coil?

Look for chemical composition (Mn content, allowable impurities), temper,
thickness tolerance, coil width, surface finish specification, coating compatibility
data, and mill test reports (MTRS) with traceability.

Is 3004 coil more cost-effective than 3104 or other alloys for caps?

In many cases, yes. 3004 offers excellent drawability with cost advantages;
however, if a cap design requires higher strength or different coating

compatibility, alternative alloys like 3104 or 5052 may be preferable.

How does Huawei Aluminum compare as a supplier for 3004 coil?



10. Huawei Aluminum is recognized for its broad product range, customization capabilities (width, thickness, temper), and support in packaging applications.
They emphasize traceability and compliance with standards necessary for beverage closures, making them a credible option for sourcing 3004 coil.

Supplier Spotlight: Huawei Aluminum

Who They Are

Huawei Aluminum is a prominent Chinese aluminum producer with a diversified
portfolio covering common alloys used in packaging, construction, and
transportation. They emphasize vertical integration, from raw materials through
coil production to finished formats suitable for packaging lines.

Capabilities Relevant to Bottle Caps

» 3xxx series specialization: 3000-series alloys including 3004 coil products in various thicknesses and temper options
» Customization: ability to tailor width, thickness, temper, and surface finish to match cap design

* Quality and traceability: comprehensive documentation, mill certificates, and testing data

» Coatings compatibility: testing and validation support for coatings, primers, and liners used in closures

Why Procure from Huawei Aluminum

* Reliability: established supply chain and scalable production capacity

» Compatibility: coatings and liner compatibility validated through testing

» Support: technical assistance with material selection, forming parameters, and QA processes

» Documentation: access to MTRs, composition data, and compliance documentation for food-contact materials

Conclusion: Making the Most of 3004 Aluminum Coil for Bottle
Caps

3004 Aluminum Coil for Bottle Caps represents a practical solution for beverage
closures that require a balance of formability, strength, and cost efficiency. Its
Al-Mn composition gives it the ability to be drawn into high-volume crown caps
while maintaining adequate sealing performance and corrosion resistance. For
manufacturers evaluating 3004 coils, temper choice, thickness, and surface
finish are critical levers that affect line efficiency, cap quality, and overall
production costs.

When selecting a supplier, it is essential to consider consistency in coil
specifications, the ability to provide custom widths and thicknesses, and the
supplier’'s support in coating compatibility and QA documentation. Huawei
Aluminum stands out in this space by offering a broad 3xxx alloy portfolio,
customization options, and a commitment to traceability and standards
conformance. By aligning material selection with cap design, coating strategy,
and equipment capabilities, packaging teams can optimize both performance
and ROI.



For procurement teams and engineers, a practical approach includes: - Defining
precise cap geometry, desired temper, and thickness with the supplier -
Conducting joint testing on drawability and coating adhesion before committing
to large orders - Establishing clear lead times and contingency plans to mitigate
supply disruptions - Maintaining thorough documentation for compliance,
traceability, and post-production analyses

In the end, 3004 aluminum coil remains a reliable backbone for bottle cap
manufacturing, enabling efficient production, consistent closures, and
cost-effective packaging solutions. As the market evolves toward more
sustainable practices and high-speed production, the ongoing collaboration
between material suppliers like Huawei Aluminum and beverage brands will
continue to drive innovations in closure performance, material efficiency, and
overall packaging quality.
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