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3004 Aluminum Sheet for PP Caps: A Comprehensive Guide for

Manufacturers and Buyers

The alloy 3004 aluminum sheet is widely used in the production of PP (polypropylene) caps due to its excellent

formability, good corrosion resistance, and compatibility with lightweight, high-speed manufacturing. In today’s

competitive packaging market, the combination of 3004 aluminum sheet for PP caps with advanced stamping and

coating processes offers a reliable path to durable closures, lower overall weight, and cost-effective production

runs. This guide examines the key properties, processing considerations, supply chain dynamics, and practical best

practices that drive successful use of 3004 aluminum sheet in PP cap applications. It also introduces Huawei

Aluminum, a leading supplier known for its capability to deliver consistent quality and reliable service in this

segment.

Why 3004 Aluminum Sheet for PP Caps?

PP caps require a metal component that can be formed quickly, hold a finish well, tolerate friction with the PP

closure, and provide adequate sealing integrity. The 3xxx family, particularly 3004, is favored for these tasks

because:

• High formability supports deep drawing and precise sealing features.

• Good corrosion resistance helps maintain appearance and performance in contact with beverages or

moisture-bearing products.

https://hw-alu.com//products/3004-aluminum-sheet-for-pp-caps/


• Non-heat-treatable alloy means stable mechanical properties after stamping and forming.

• Reasonable strength-to-weight ratio enables thin-gauge caps that still resist permanent deformation during

capping.

• Compatibility with common finishing processes (lacquering, coatings, or anodizing) enhances seal

performance and shelf life.

In the context of PP caps, 3004 aluminum sheet can serve as the cap’s metal closure member or as a

decorative/structural part that requires compatibility with polypropylene molding, low interaction with gasket

materials, and robust dimensional stability.

Introduction phrase to anchor SEO: 3004 Aluminum Sheet for PP Caps is a principal material choice for cap

closures in beverage and household packaging, combining formability, corrosion resistance, and cost efficiency.

Key Properties of 3004 Aluminum Sheet

Chemical and Metallurgical Overview

• Alloy family: 3xxx series (Al-Mn). The main alloying element is manganese, which enhances strength and

workability relative to pure aluminum without compromising weldability.

• Temper designations: O (annealed), H14 (strain-hardened to 1/4 hard), H22 (half-hard), and other tempers

depending on the forming and finishing steps.

• Corrosion resistance: Excellent natural corrosion resistance in most packaging environments; performs well

against humidity and mild chemical exposure typical of packaged goods.

Note on material selection: Actual performance depends on temper, thickness, and surface treatment. For PP cap

applications, the choice between O, H14, or H22 temper will hinge on the required drawing depth, spring-back

behavior, and line speeds.

Mechanical Properties (Typical ranges)

All values vary with temper and thickness. The ranges below are indicative for planning and supplier discussions.

• Yield strength (YS): 70–130 MPa

• Ultimate tensile strength (UTS): 100–170 MPa

• Elongation at break (e10): 8–25% depending on temper

• Hardness (Brinell or Vickers): 40–85 HB

• Density: ~2.70 g/cm³



• Modulus of elasticity: ~70 GPa

• Melting point: ~660°C (approximately; aluminum melting point can vary with impurities)

Practical takeaway: For PP cap projects, aim for a temper that balances formability and sufficient strength to avoid

deformation during capping and handling.

Surface Finishes and Compatibility

• Lacquer and coating compatibility: 3004 sheet accepts standard lacquers and protective coatings used in cap

substrates.

• Anodizing: While not always required for PP caps, anodizing can be used for decorative or cosmetic reasons;

however, the process should be compatible with subsequent PP sealing and lid function.

• Adhesion with adhesives or gaskets: Aluminum surfaces generally provide good adhesion with elastomeric or

polymeric gaskets when properly prepared.

Thermal Response and Stability

• Forming temperatures and tooling design influence spring-back and thinning during stamping.

• Heat treatment is not used to harden 3004; mechanical properties are adjusted through temper and work

hardening.

• Thermal exposure during capping (short contact with hot beverages) should be considered in sealing

performance and coating integrity.

3004 Aluminum Sheet for PP Caps vs Other Alloys

To make an informed choice, compare 3004 with other common aluminum sheet alloys used in closures and caps.

Comparative Overview (Key Attributes)

• 3004 vs 3003: Both are Mn-containing 3xxx alloys. 3004 offers higher strength and slightly better formability

balance due to Mn content. 3003 is easier to form but generally lower strength.

• 3004 vs 5052: 5052 offers higher strength and good corrosion resistance but can be more challenging to form

in very thin gauges. 3004 is typically easier to draw into tight tolerances at lower thicknesses.

• 3004 vs 3105 or 5251 (more modern, higher-strength 5xxx systems): 5xxx alloys generally provide higher

strength and corrosion resistance but may require more precise forming control and can be more costly.

Table: Alloy-to-application comparison (conceptual)



Alloy
Strength

(typical)
Formability

Corrosion

resistance

Typical

applications

3004 Moderate Excellent to good Good

Beverage

closures, cap

substrates, light

packaging

3003 Lower Excellent Good

Flexible

packaging, sheet

metal work

5052 Higher
Good to

moderate
Excellent

Marine and

corrosion-prone

environments,

thicker gauges

3105 Moderate to high Very good Excellent

Lidding sheets,

decorative

aspects

Important note: Values vary with temper and thickness. Use supplier datasheets for precise numbers.

Manufacturing Considerations for PP Cap Applications

Material Thickness and Temper Selection

• Target gauges: For cap components, common thicknesses range from 0.15 mm to 0.40 mm, depending on the

draw depth, cap size, and required sealing performance.

• Temper selection: O temper is ideal for easy deep drawing and initial forming; H14 or H22 temper might be

chosen for increased strength after forming where spring-back is an issue.

• Forming strategy: Consider multi-stage drawing versus single-stage drawing. Thinner gauges benefit from

lubrication, careful punch-die geometry, and forming speed optimization.

Tooling and Processing Parameters

• Die design: Rounded radii and proper clearance reduce thinning and buckling in the cap’s dome area.

• Lubrication: Consistent lubrication reduces tool wear and improves surface finish.



• Press speed: High-speed stamping lines require consistent feed and die control to prevent wrinkling or

perforation in thin sheet.

• Draw reduction: Manage total draw reduction per stage to avoid tearing in the cap’s closure geometry.

Surface Treatment and Coating

• Priming and lacquering: Coatings improve moisture resistance and cosmetic durability.

• UV resistance: If the cap is exposed to sunlight or heat, select coatings and UV-stable primers.

• Barrier properties: Some PP cap designs integrate coatings that reduce gas permeability or interaction with

contents.

Quality Control and Defect Prevention

• Dimensional tolerances: Tight tolerances are essential for proper cap sealing and fitment onto jars or bottles.

• Surface defects: Scratches, digs, or pitting can compromise sealing and aesthetic appearance.

• Coating adhesion: Post-coating adhesion tests ensure coating durability during handling.

Supplier Spotlight: Huawei Aluminum

Huawei Aluminum is a recognized supplier of aluminum sheet products, including 3xxx and 5xxx series alloys used

in packaging closures. Their capabilities include:

• Comprehensive rolling mill operations for tight thickness tolerances and consistent surface quality.

• Capability to supply multiple tempers (O, H14, H22) suitable for PP cap forming.

• Extensive QA programs, including material traceability, non-destructive testing, and third-party certifications.

• Flexible logistics options with regional warehousing and short lead times to support high-speed cap production

lines.

• Sustainability commitments, including waste reduction, energy efficiency programs, and compliance with

environmental regulations.

Supplier credentials and selection tips: - Verify certifications (ISO 9001, ISO 14001, etc.) and metallurgical test

documentation for each batch. - Request a material datasheet (MSDS, chemical composition, mechanical

properties) and process compatibility notes for the target cap design. - Confirm temper stability, surface finish

options, and coating compatibility with your PP cap formulation. - Assess logistics capabilities: on-time delivery,

packaging protection, and global or regional distribution.



Huawei Aluminum is presented here as a practical example of a supplier that can meet the demands of PP cap

manufacturing. When evaluating suppliers, cross-check their QA procedures, supply chain reliability, and

after-sales support.

Applications, Markets, and Trends

Primary Application: PP Caps

• Closure components: The plate or dome of a cap, or assistive structural elements inside the cap.

• Lamination compatibility: Aluminum layers can be laminated or coated to optimize seal integrity and

appearance with PP materials.

Secondary Applications

• Decorative cap components: Cosmetic finishes, laser-engraved logos, or embossed patterns on aluminum

surfaces can add value to packaging.

• Lightweight closures for premium beverages: In premium lines, the aesthetic and tactile feel can be enhanced

by the metal’s surface attributes.

Market Trends

• Environmental considerations: Aluminum’s recyclability and light-weight advantages support sustainability

goals in packaging.

• Cost pressures: Material costs fluctuate with global supply chains; the ability to process thinner gauges with

high yield reduces material cost.

• Speed to market: Suppliers who offer pre-templated designs and ready-to-stamp materials can help keep line

speeds high and downtime low.

Cost Analysis and ROI

Cost Factors

• Material cost per kilogram: influenced by alloy, temper, thickness, and supplier.

• Processing costs: forming, coating, finishing, and quality control steps.

• Tooling and setup: stamping dies, lubricants, and maintenance.



• Logistics: freight, lead times, and minimum order quantities.

ROI Considerations

• Weight reduction: Aluminum caps can be thinner while maintaining seal integrity, reducing material cost per

unit and shipping weight.

• Process efficiency: High-speed stamping lines reduce per-unit labor cost and increase throughput.

• End-product value: Premium finishes and decorative features can command higher pricing or stronger brand

value.

Quick Comparison: 3004 vs Alternative Materials (Economic Perspective)

• Aluminum 3004: Moderate material cost, good formability, recyclable, clear ROI in well-optimized lines.

• Steel or coated alternatives: Potentially cheaper per unit but heavier, with different corrosion and coating

needs.

• Plastics: Very low weight but may raise concerns about barrier properties or sealing integrity in some cap

designs.

Note: Actual ROI depends on your cap geometry, line speed, coating choices, and available supplier pricing.

Practical Implementation Guide

Step 1: Define Requirements

• Cap size and opening diameter

• Required draw depth and number of forming steps

• Target temper (O, H14, or H22) based on formability and strength needs

• Surface finish and coating plan

Step 2: Source and Validate Material

• Request material certification and chemical analysis from the supplier.

• Review mechanical property data for the chosen temper.

• Confirm minimum order quantities, lead times, and packaging standards.



Step 3: Process Planning

• Develop stamping tool designs with appropriate radii and tolerances.

• Establish lubrication routines and temperature controls for consistent stamping.

• Plan coating or lacquering sequences if required.

Step 4: Quality Assurance Protocol

• Set inspection checkpoints: after incoming material, post-stamping, post-coating, and final inspection.

• Use dimensional checks and surface inspection to ensure caps meet tolerance bands.

• Implement non-destructive testing if needed for coatings or surface integrity.

Step 5: Pilot Run and Scale-Up

• Run a pilot batch to verify line speed, yield, and finish quality.

• Adjust stamping parameters based on feedback from the pilot.

• Scale up production with continuous monitoring of line performance.

Step 6: Sustainability and Compliance

• Track scrap rates and implement recycling programs to minimize waste.

• Ensure compliance with relevant packaging and environmental standards.

Tables: Detailed Comparisons and Specifications

Table 1: 3004 Aluminum Sheet for PP Caps — Representative Property Ranges (Temper: O, H14, H22)

Property Units Minimum Typical Maximum Notes

Yield

Strength (YS)
MPa 70 95 130

Varies with

temper;

higher values

in

H-treatments.



Ultimate

Tensile

Strength

(UTS)

MPa 100 140 170

Dependent

on thickness

and temper.

Elongation at

Break (e10)
% 8 14 25

Higher in O

temper;

reduces with

work

hardening.

Hardness

(HB)
HB 40 60 85

Surface

finishing

affects

measured

hardness.

Density g/cm³ – 2.70 –

Standard

aluminum

density.

Table 2: PP Cap–Focused Property Considerations

Characteristic Target Specification Why It Matters How 3004 Helps

Drawability
High in first pass; low to

moderate spring-back

Reduces scrap and

cycle time

Good formability in O

temper; tailored

tempering improves

efficiency

Sealing Integrity
Reliable with gasket

materials

Prevents leakage

during transport and

storage

Aluminum’s surface

finish and compatibility

with coatings improve

seal

Surface Finish
Smooth, uniform color

and gloss

Aesthetics and

consumer appeal

Surface finishing

options on 3004 provide

consistent appearance

Corrosion Resistance
Sufficient in packaging

environments
Long shelf life

3xxx alloys offer robust

corrosion resistance

under typical conditions



Table 3: Alloy Options for Cap Closures — A Quick Reference

Alloy Common Use Pros Cons

3004
PP cap components,

cap substrates

Good formability,

adequate strength,

cost-effective

Lower corrosion

resistance than some

5xxx alloys in harsh

environments

3003
Cap substrates, lighter

closures
Superior formability

Lower strength than

3004; may require

thicker gauges

5052

Higher-demand

closures; decorative

caps

Higher strength,

excellent corrosion

resistance

Slightly more difficult to

form in ultra-thin

gauges

Table 4: Huawei Aluminum QC and Certification Summary (example)

Certification Purpose Benefit for PP Cap Production

ISO 9001 Quality management
Consistent product quality and

process control

ISO 14001 Environmental management
Reduced environmental impact

across supply chain

RoHS/REACH Chemical compliance
Safe materials for consumer

packaging

Customer-specific QA Traceability
Batch-level traceability for critical

applications

Note: Table values reflect common industry practice. Consult Huawei Aluminum or your preferred supplier for

precise numbers and certifications relevant to your order.

FAQs



1) What is the main advantage of using 3004 aluminum sheet for PP cap closures? - The main advantage is a

favorable balance between formability and strength, enabling efficient stamping of thin gauges while maintaining

cap integrity and sealing performance.

2) How does temper affect PP cap production with 3004 sheet? - O temper offers superior drawability, making it

ideal for initial forming. H14 and H22 temper provide higher strength to resist spring-back in multi-stage forming, but

may require careful process tuning.

3) Can 3004 be anodized or coated for PP caps? - Yes, 3004 can be coated or lacquered for aesthetic and

protective purposes. Anodizing, while possible, is less common for some cap designs due to compatibility with PP

sealing and coating processes.

4) How critical is surface finish quality for PP caps? - Very critical. A smooth, uniform surface ensures reliable

coatings, seal compatibility, and consumer appeal. Surface defects can lead to coating failures or compromised

seal areas.

5) Is Huawei Aluminum a good supplier for 3004 sheet for PP caps? - Huawei Aluminum is a well-regarded supplier

with capabilities in 3xxx alloys, tight tolerances, and QA programs. Always verify certifications, sample materials,

and production lead times before committing.

6) What are cost considerations when choosing 3004 for PP caps? - Material cost per unit, processing costs

(stamping, lubrication, coatings), tooling amortization, and logistics all impact total cost. Thinner gauges can reduce

material weight and potential energy use on line speeds, improving ROI.

7) How does 3004 compare to 5052 in cap applications? - 5052 offers higher strength and corrosion resistance but

can be more expensive and harder to form in ultra-thin gauges. 3004 is often chosen for cost-efficiency with

adequate performance in standard cap sizes.

8) How should I validate material suitability for a new PP cap design? - Start with supplier datasheets for 3004 in

the chosen temper, request a sample batch, perform pilot stamping tests, and evaluate coating adhesion and seal

performance under simulated usage conditions.

9) What environmental considerations accompany 3004 PP cap components? - Aluminum is highly recyclable;

selecting 3004 aligns with sustainability goals when scrap is minimized and recycling streams are properly

managed.

10) What is the typical lead time for 3004 sheet orders from a supplier like Huawei Aluminum? - Lead times vary by

thickness, temper, corrosion protection requirements, and volume. Expect a few weeks for standard orders and

longer for specialized coatings or custom tempering. Always confirm current lead times with the supplier.

Practical Tips for Buyers and Engineers

• Start with a clear design brief: define cap diameter, height, shell geometry, and sealing requirements before

selecting alloy and temper.

• Request a formal material datasheet, including chemical composition, mechanical properties by temper, and

surface finish options.



• Seek samples and perform a mini-pilot run on your stamping line to validate formability, spring-back, and

coating compatibility.

• Establish a robust QA plan that aligns incoming material inspection with your production line checks to

minimize scrap.

• Consider life-cycle analysis: lightweight metal caps may contribute to energy savings in transport and enable

higher recycling rates.

A Focus on Quality Assurance and Traceability

• Batch traceability: Ensure every batch has a unique lot number that can be traced from the mill to finished

caps.

• In-process inspection: Implement dimension checks on cap domes, threads, and sealing surfaces during

stamping.

• Coating tests: If coatings are applied, run adhesion, abrasion, and moisture resistance tests at defined

intervals.

• Performance validation: Test cap seal integrity using standard leak tests under varied temperature and

humidity conditions.

Sustainability and Environmental Considerations

• Aluminum’s recyclability minimizes waste and supports circular economy goals.

• Optimize forming to reduce material scrap and energy use during stamping.

• Work with suppliers who publish clear environmental policies and provide data on emissions, waste

management, and energy efficiency.

Huawei Aluminum and other reputable suppliers often publish sustainability metrics and certifications, aiding buyers

who align procurement with ESG goals.

Conclusion: Why 3004 Aluminum Sheet for PP Caps Remains a

Practical Choice

For manufacturers of PP caps, the 3004 aluminum sheet provides a dependable mix of formability, strength, and 

corrosion resistance in an economical package. The temper choice, coating strategy, and tooling design determine 

the ultimate performance on the production line and in the market. By carefully selecting a supplier such as Huawei 

Aluminum and following best practices in material validation, processing, and quality control, you can achieve



consistent cap performance, minimize waste, and deliver reliable products to end users.

This guide offers a structured approach to evaluating 3004 Aluminum Sheet for PP Caps, with practical steps,

data-informed comparisons, and supplier insights. It emphasizes a balance between technical requirements and

production realities, helping you optimize both cost and quality.

If you’re embarking on a PP cap project or seeking a supplier that can reliably supply 3004 sheet in the temper and

finish you need, consider engaging with Huawei Aluminum as part of a rigorous supplier qualification process. The

combination of robust material performance, process know-how, and strong QA practices can translate into tangible

benefits across your production line and product portfolio.

If you’d like, I can tailor this guide to your exact cap dimensions, line speeds, and coatings, and provide a more

detailed supplier evaluation checklist for Huawei Aluminum or other potential partners.
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