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Introduction

Technical Data of Coated Aluminum Foil is a cornerstone topic for packaging
engineers, electronics manufacturers, and quality managers who design, source,
and qualify films for complex applications. In this article, we delve into the core
properties, coating chemistries, performance metrics, and testing standards that
define coated aluminum foil today. We will explore how substrate quality, coating
type, and process controls converge to deliver reliable barrier, heat-seal,
printability, and protective functions across food packaging, pharmaceuticals,
electronics, and more. The goal is to provide practical, data-backed guidance
that helps specifiers make informed decisions, suppliers demonstrate
capabilities, and operators optimize production and quality control.

This piece integrates a broad spectrum of insights on the Technical Data of
Coated Aluminum Foil, presenting a structured view that aligns with Google SEO
expectations and industry best practices. It also includes a supplier spotlight on
Huawei Aluminum, a prominent player in the coated aluminum foil segment,
illustrating how a modern manufacturer organizes technical data, quality
assurance, and customer-facing documentation to support supply chain
reliability and compliance.

Throughout, you will find clear, actionable information supported by data and
industry norms. The content is presented in a mix of short paragraphs, bulleted
lists, and table-based comparisons to help readers digest the material quickly
while retaining depth. The objective is to be practical, credible, and user-centric,
with insights that can guide specification, procurement, and production
decisions.

Technical data fundamentals

Key properties of coated aluminum foil

Coated aluminum foil combines the high impermeability, barrier characteristics,
and heat tolerance of aluminum with a polymer, ceramic, or specialty coating
that adds functional attributes such as heat sealing, printability, and chemical
resistance. Understanding the core properties helps buyers determine whether a
given foil meets package performance, regulatory, and end-use requirements.
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* Base substrate: Aluminum foil thickness typically ranges from about 6 to 20 micrometers (um) for consumer and industrial packaging, with thinner foils used in
high-speed production and thicker foils for structural support or heavy-duty packaging.

« Coating layer: The coating thickness attached to the foil surface generally spans roughly 0.2 to 3 um, depending on the coating chemistry and performance
goals. Some specialty coatings may be thicker, but aggressive thickness adds cost and can impact flexibility.

» Total thickness: Combined foil and coating thickness usually sits in the 6.5 to 23 um range for common products, rising with multi-layer laminates or
multi-coated constructions.

¢ Mechanical performance: Tensile strength for aluminum foils varies by alloy and temper, commonly in the 60—120 MPa range for typical packaging alloys.
Elongation at break is modest in foils, often a few percent to around 5-8% in restored state, though coatings can alter ductility at the surface.

< Barrier and hermeticity: Aluminum itself provides a robust barrier to gases and liquids; added coatings tailor moisture resistance, oil resistance, solvents
resistance, and chemical compatibility. For high-barrier polymer coatings on foil (e.g., PVDC, EVOH), moisture vapor transmission rates (WVTR) can be in the
low single-digits, depending on coating thickness and geometry.

« Surface characteristics: Surface energy, gloss, and printability are strongly influenced by the coating chemistry and surface pretreatments. Release and seal
properties are also important for multi-layer laminates and packaging machinery performance.

These properties can be summarized and contrasted in dedicated tables (see
the Comparisons section). The values above represent typical ranges from
modern production lines and will vary by alloy, temper, coating type, process
controls, and end-use requirements.

Tolerances and standardization

Coated aluminum foil tolerances cover thickness, coating adhesion, surface
finish, and dimensional stability under temperature and humidity cycles. Key
considerations include:

» Thickness tolerances: Foil thickness tolerance is typically +1-5% depending on the production method (cast vs. rolled) and the intended application. Coating
thickness tolerances are tighter, often +0.05-0.2 um, to ensure consistent barrier and heat-seal performance.

» Coating adhesion: Peel strength and adhesion tests ensure the coating remains attached to the foil during handling, conversion, and end-use. Peel tests
follow standards like ASTM D3330 for adhesive films and related methods for metal substrates.

« Surface finish and printability: Surface roughness, gloss, and energy determine print adhesion and label readability. Standards for surface energy
measurement (e.g., contact angle methods) are used along with printability tests to predict runnability in converting equipment.

» Dimensional stability: Foil and coating expand or contract with temperature and humidity; dimensional stability tests ensure the laminate maintains its intended
thickness and alignment through processing and service conditions.

In practice, suppliers and customers agree on a specifications sheet that lists
acceptable tolerances for their project. A well-defined technical data sheet (TDS)
or product data sheet (PDS) is essential to minimize misunderstandings and to
streamline procurement, QA checks, and regulatory compliance.

Coating technologies and their impact

Common coatings for aluminum foil

Coatings on aluminum foil enable a spectrum of performance attributes. The
following coverage highlights typical coating chemistries and their implications
for end-use:

» Polyolefin coatings (PE, LDPE, LLDPE): Offer excellent moisture barrier in certain configurations, good printability, and straightforward heat sealing. They are
widely used in bakery and snack packaging, where seal integrity and machinability are critical.

* Polyamide and polyurethane coatings: Provide improved chemical resistance and higher temperature tolerance. They are useful for flexible packaging
requiring heat resistance during retort or sterilization processes.

« PET and polyester-based coatings: Contribute dimensional stability and compatible print surfaces. They can be used in laminates where rigidity and barrier
benefit are important.

* PVDC and EVOH coatings: High barrier polymers chosen for excellent moisture and gas barrier properties. PVDC, in particular, provides strong moisture
resistance and compatibility with heat sealing. EVOH adds oxygen barrier but is sensitive to moisture, making the overall laminate design critical.

« Silicone and fluoropolymer coatings: Used for release properties, anti-block, and special surface treatment scenarios including easy release at high speeds.



Each coating type has trade-offs. For instance, PVDC offers superior barrier
performance but can be more expensive to process. EVOH provides excellent
gas barrier but requires humidity control. Polyolefin coatings are cost-effective
and compatible with high-speed flexographic printing and heat sealing, but their
moisture barrier may be inferior to PVDC in certain laminates.

Adhesion promotion and surface pretreatments

The performance of a coated foil depends on the adhesion between the coating
and the aluminum substrate. Pretreatment steps can include:

» Surface cleaning: Removal of oils, oxides, and particulates to promote adhesion.

« Etching or micro-roughening: Creates micro-scale roughness that enhances mechanical interlock.

« Primers or tie layers: Intermediate layers that improve bonding between foil and coating when chemical compatibility is challenging.
« Corona or plasma treatment: Increases surface energy, improving wettability and adhesion of subsequent coatings or inks.

Adhesion strength is typically specified in peel tests and cross-cut tests, and it is
essential for lamination integrity in multi-layer structures. In practice, robust
adhesion reduces delamination risks in heat sealing, printing, and converting
processes.

Performance metrics and testing

Mechanical performance

» Tensile strength (foil): Aluminum foil used in packaging typically has a tensile strength in the range of 60-120 MPa, depending on alloy and temper.
Higher-strength foils may require different coating strategies to maintain flexibility.

« Elongation at break: Foil ductility varies; typical elongation values are within a few percent to about 8-10% for annealed foils. Coatings can influence surface
elongation and local deformation, so end-use testing is important to ensure the laminate remains intact under bending and forming operations.

* Flexibility and formability: In packaging lines, foil must withstand rollers, dies, and high-speed winding without cracking. Formability is especially important for
films used in complex shapes or deep-draw packaging.

Barrier and thermal performance

* Gas barrier: Aluminum foil provides an excellent barrier to most gases; the presence of a polymer coating can alter overall barrier depending on the coating’s
permeability. PVDC and EVOH coatings deliver strong barrier properties for oxygen and moisture when properly integrated into a laminate.

* Moisture vapor transmission (WVTR): For coated foils, WVTR depends on the coating’s permeability and the laminate construction. High-barrier coatings such
as PVDC can bring WVTR down into the single-digit g/m~2/day range for suitably thick coatings, whereas PE coatings are typically higher in WVTR but rely on
the foil for barrier performance.

« Heat resistance and seal strength: Heat-sealing performance depends on the polymer coating’s melting point and rheology, as well as the foil's surface energy
and coating adhesion. Seal strength is tested during packaging line trials and is critical for maintaining package integrity under heat, humidity, and transport
conditions.

Surface energy, printability, and adhesion

» Surface energy: Higher surface energy facilitates printing and adhesion of host inks and coatings. Corona-treated or primed surfaces typically display
improved printability and ink adhesion.

« Print quality: For packaging, print readability, color fidelity, and abrasion resistance are essential. Coatings are chosen to support flexographic or gravure
printing, with surface finishes tuned for ink wetting, curing behavior, and scratch resistance.

« Adhesion of inks and laminates: The coating needs to retain adhesion of inks and lamination adhesives under service conditions. Peel tests, shear tests, and
accelerated aging tests (UV, humidity, and temperature cycling) help assure long-term performance.

Testing standards and procedures



To ensure comparability and regulatory compliance, testing follows a mix of
international standards and supplier-specific test regimes. Representative
methods include:

* Tensile testing: ASTM D882 for thin plastic films, adapted for foil-substrate laminates; ISO 527 for plastics provides analogous guidance when coatings
contribute to composite behavior.

» Peel adhesion: ASTM D3330 for pressure-sensitive adhesives provides guidelines for peel strength on coatings; ISO 4583 covers peel strength of metallic foil
with attached coatings in some contexts.

» Moisture and gas barrier: ASTM E96 for water vapor transmission rate (WVTR) of barrier materials; ISO 15105-2 for MVTR in polymer-coated films can be
leveraged for similar assessments in laminates.

* Thermal and heat seal tests: Standardize heat seal strength and seal initiation temperature for packaging films; ASTM F88 (seal strength of flexible barrier
materials) is a commonly cited reference in food packaging.

« Surface energy and printability: 1ISO 8296 or DIN 55660 for contact angle and surface energy measurement; standard print tests for flexography and offset

printing evaluate color strength, ink adhesion, and rub resistance.

Table: representative properties and tests for coated aluminum foil (typical

ranges)

Property / Test

Typical Range (Coated Foil)

Notes

Common packaging range; higher for

Base foil thickness 6-20 pm -
specialized uses
Coating thickness 0.2-3 um Depends on coating chemistry and
performance goals
Total thickness (foil + coating) 6.5-23 um Laminates vary beyond this range
Tensile strength (foil) 60-120 MPa Alloy/temper dependent
Elongation at break 2-8% Affected by coatings and processing

Surface energy (approx.)

36-60 dyn/cm (contact angle)

Higher energy improves print/adhesion;
corona treatment can boost values

Seal strength (heat seal)

2—-6 N/15 mm (typical)

Depends on coating and sealing conditions

WVTR (with coating)

0.5-5 g/m~2-day (38°C/90% RH)

PVDC/EVOH coatings: lower WVTR; PE
coatings: higher WWTR

Oxygen barrier (02)

High; dependent on coating

PVDC/EVOH coatings provide strong O2
barrier in laminates

Gloss (60°)

20-85 GU (varies)

Coating finish and printing layer influence
gloss

Printability (qualitative)

Good to excellent

Depends on surface energy and primer
presence

Thermal resistance (short-term)

Up to 120-150°C (brief exposure)

Short-term sealing or retort considerations

Note: The table reflects typical industry values and can vary with alloy grades,
temper, coating chemistry, and processing equipment. Specific product data




sheets (PDS) from suppliers like Huawei Aluminum provide precise values for

each SKU.

Comparative analysis: coating types and their trade-offs

In practice, selecting a coating for aluminum foil is a balance between barrier

performance, heat-seal properties, printability, cost, and process compatibility.
The following table presents a comparison of common coating types and their
typical strengths and trade-offs.

Coating Type

Key Benefits

Typical Limitations

Best For

Good moisture barrier in certain
laminates; easy sealing;

Moderate gas barrier; lower
high-temperature tolerance;

General food packaging, simple

PE/LDPE/LLDPE cost-effective; good heat seal potential clhemlcelll.m|grat|on laminates, heat-sealed pouches
concerns in sensitive
performance L
applications
Superior moisture and gas Higher cost; more processing High-barrier food packaging,
PVDC barrier; strong heat seal complexity; regulatory shelf-critical products, long-term
compatibility; excellent shelf life considerations for food contact storage
Excentional oxvaen barrier when Moisture sensitivity; needs Oxygen-sensitive foods,
EVOH p Y9 humidity control; lower heat multi-layer laminates where 02

dry; flexible laminates

resistance

barrier is critical

PVF / fluoropolymer coatings

Chemical resistance; low surface
energy; release properties

Higher cost; limited printability;
environmental considerations for
fluorinated chemistries

Chemical packaging, oil and
solvents resistance, non-stick
surfaces

PET / polyester-based coatings

Dimensional stability; good print
surface; strength and rigidity

Moderate barrier compared to
PVDC/EVOH

Laminates requiring rigidity and
print clarity

Note: The choice among these coatings must align with the end-use protocol,
regulatory standards, and the packaging line capabilities. For instance, food
packaging often prioritizes seal strength and barrier, while electronics packaging
may emphasize static dissipation and moisture protection. Huawei Aluminum
and other leading suppliers typically provide a range of coating options and can
tailor a multi-layer lamination solution to meet a specific set of requirements.

Application sectors and practical use cases

Food packaging

Coated aluminum foil is widely used in bakery, snack, frozen, and ready-to-eat
products because of its strong barrier properties, sealability, and machinability.
The coating enables reliable heat sealing, compatibility with high-speed

converting equipment, and compatibility with printing processes for branding and




labeling.

» Bakery and snacks: PE-based coatings for moisture resistance and easy sealing.
» Frozen foods: PVDC or EVOH-based coatings providing strong barrier to moisture and oxygen.
* Ready meals and retort pouches: High-temperature tolerance and robust heat-seal performance with compatible lamination systems.

Pharmaceuticals and healthcare

Pharmaceutical packaging requires stringent barrier properties and compatibility
with sterilization processes. Coated foils with PVDC or PVF layers can provide
moisture and oxygen barrier, helping to preserve drug efficacy and stability.
Coatings must also meet regulatory guidelines for packaging materials in contact
with pharmaceuticals.

Electronics and specialty packaging

Electronics components often require anti-static or moisture-sensitive packaging.
While aluminum foil itself offers a robust barrier, coatings can add anti-fog,
anti-static, and low-surface-energy properties for easy handling, printing, and
adhesion of protective films.

Industrial and consumer electronics

Flexible assemblies housing batteries, capacitors, or sensors can benefit from
coatings that add chemical resistance, heat-seal compatibility, and
environmental stability. In high-temperature applications, polymer coatings
chosen for thermal resilience help extend service life and reduce failure risk in
transit.

Automotive and aerospace considerations
In some automotive and aerospace applications, aluminum foil laminates with
specialized coatings contribute to insulation, flame retardancy, and barrier

protection in interiors or electrical components. These use-cases demand robust
QA processes and traceability.

Manufacturing, quality control, and process controls

Coating and laminating processes
The production of coated aluminum foil involves a sequence of steps:

1) Foil production: Alloy selection and tempering produce the base substrate
with the desired mechanical properties and surface smoothness. 2) Surface



pretreatment: Cleaning, etching, and priming to promote adhesion. 3) Coating
application: Extrusion, coating, or lamination of polymer or ceramic layers onto
the foil surface. This step is critical for achieving uniform layer thickness and
adhesion. 4) Curing and crosslinking: Thermal or radiation-assisted curing to set
the coating, strengthen adhesion, and optimize surface properties. 5) Lamination
(if used): Additional polymer films may be laminated to the foil to form multi-layer
structures with tailored barrier and mechanical properties. 6) Slitting and
winding: The finished material is slit to required widths and wound on reels for
shipment or subsequent conversion.

Inline vs offline finishing

» Inline coating: Applied directly to the foil in a continuous process on the same line as extrusion and rolling. Advantages include tight process control, reduced
handling, and shorter lead times.

» Offline coating: The coating is applied in a separate workstation or plant, allowing specialized coating chemistries or thicker coatings. This approach may
increase lead times but enables broader coating options.

Quality control and traceability

» Raw material verification: Alloy grade, temper, and incoming foil quality are validated before processing.

» Coating quality checks: Adhesion, thickness, and uniformity are measured at multiple stages. Peel tests and cross-hatch tests may be used to verify adhesion
in different regions of the web.

« Dimensional checks: Thickness and flatness are monitored, as well as roll-to-roll alignment and winding tension.

» Functional testing: Heat seal strength, seal integrity, barrier performance (WVTR, oxygen transmission), and printability are tested under defined service
conditions.

* Regulatory and supplier documentation: Material safety data sheets (MSDS), compliance certificates, and traceability data are maintained to support audits
and customer requirements.

Huawei Aluminum and similar suppliers often provide a well-documented QA
system, including lot traceability, process-control charts, and certificate of
conformity. For buyers, requesting a complete PDS with coating type, adhesion
data, surface energy, and initial performance test results is a best practice.

Supplier spotlight: Huawei Aluminum

Huawei Aluminum is a prominent manufacturer of aluminum foil and coated foil
products. The company emphasizes integrated capabilities in foil production,
coating technologies, and laminating solutions for a range of packaging and
industrial applications. A typical Huawei Aluminum capability profile includes:

» Broad alloy and temper portfolio: Supporting different mechanical properties and formability needs.

« Multiple coating chemistries: A mix of PE, LDPE, LLDPE, PVDC, EVOH, PET, and functional release coatings to meet packaging and specialty requirements.

* Process control excellence: Inline and offline coating options, with rigorous QA and traceability practices.

* Regulatory compliance: Certifications such as ISO 9001 and other industry standards that support food-contact, pharmaceutical, and electronics packaging
workflows.

» Global support network: Materials and technical support for customers around the world, including technical data sheets, testing services, and application
engineering.

Huawei Aluminum’s approach to technical data is inherently customer-centric.
The company tends to publish detailed product data sheets that cover:

» Substrate and coating specifications: Foil thickness, coating thickness, adhesion data, and surface energy.



* Mechanical properties: Tensile strength, elongation, and flexibility results relevant to converting equipment.

» Barrier properties: WVTR and gas barrier performance for various laminates (where applicable).

* Thermal and sealing properties: Seal strength, heat tolerance, and compatibility with typical retort and sealing conditions.
* Regulatory and safety information: Food-contact compliance, migration data, and restricted substances where applicable.
* Quality assurance: Sampling plans, QA processes, and traceability practices.

Why consider Huawei Aluminum for coated foil? The supplier emphasizes
reliability, customization, and technical support. For buyers and specifiers,
partnering with Huawei Aluminum can simplify the supplier qualification process
and accelerate the conversion of new materials into production lines. As with any
supplier, it is important to request a current PDS, perform a line trial, and verify
performance under your specific processing conditions before committing to
large-scale procurement.

Sustainability and standards

Environmental responsibility and regulatory compliance are increasingly central
to the selection of coated aluminum foil. Key topics include:

» Material efficiency: Optimizing foil thickness and coating usage to minimize waste while preserving barrier performance.

* Recyclability and end-of-life management: Aluminum is highly recyclable; packaging solutions should minimize laminate complexity or incorporate recyclable
structures where feasible.

» Certifications and permits: ISO 9001 quality management, ISO 14001 environmental management, and other relevant standards. For food contact, compliance
with FDA or EU food-contact regulations, where applicable, is essential; regulatory requirements vary by geography and application.

» Substances of concern: Limiting hazardous substances in coatings and adhesives, and providing data on migration, when needed, to satisfy regulatory
reviews.

Sustainability data sheets, eco-labels, and third-party certifications help buyers
evaluate a supplier's environmental performance and align procurement with
sustainability goals. Huawei Aluminum and other leading suppliers often publish
sustainability summaries and compliance statements to aid customers in their
own reporting and supply chain governance.

Practical guidance for specification and procurement

« Start with end-use requirements: Clarify the required barrier performance, heat seal strength, printability, and formability based on the packaging or device.

* Choose coating based on the application: PVDC or EVOH for high-barrier needs; PE-based coatings for cost-effective general packaging; fluoropolymer or
silicone release coatings for special release requirements.

* Request complete data: A current PDS with foil grade, temper, coating type, coating thickness, adhesion, surface energy, seal strength, and barrier metrics.
Confirm regulatory compliance for the target market.

» Plan for process integration: Confirm compatibility with your converting line, printing press, and lamination processes. Consider inline vs offline coating options
and the effect on lead time and quality control.

» Validate through line trials: Conduct a pilot run with real product packaging, measuring seal strength, permeability, print quality, and runnability under
production speeds.

» Audit supplier capabilities: Include QA procedures, traceability, testing capabilities, and response times for non-conformances.

Frequently asked questions

What is the difference between laminated versus coated foil?

» Coated foil has a coating layer on the foil surface but remains a single substrate. It may require lamination to form a multilayer structure when additional
barrier or mechanical properties are needed.

» Laminated foil combines foil with multiple layers (films, adhesives, or other metals) to create a multi-layer structure that can maximize barrier properties and
mechanical performance. Laminates often require more complex processing and may have different recycling implications.



How do you specify coating thickness?

Coating thickness is typically specified in micrometers (um) or nanometers (nm)
depending on the technology. It is specified on the product data sheet (PDS) and
can be controlled via process parameters in inline coating lines. For critical
applications, suppliers provide thickness tolerance (e.g., £0.2 um) and a target
thickness (e.g., 0.8 um) for each SKU.

What tests ensure food safety in coated foil?

» Food-contact safety assessments assess potential migration of coating components into food. Methods include standardized migration tests and regulatory
compliance checks (e.g., FDA, EU Regulation 10/2011 for plastic materials in contact with food—though aluminum packaging may be governed by different
rules than plastics, depending on the coating and adhesives).

» Sealing and barrier performance tests ensure the resilience of the package under service conditions, contributing to overall food safety by reducing
contamination risk from moisture and oxygen ingress.

» Printing inks and adhesives used on coated foil should comply with food-contact regulations and be tested for migration as applicable.

Is coated foil suitable for microwave usage?

Certain laminated or coated foils can be microwave-safe depending on the
coating and laminate composition. For instance, metal foil in a microwave can
cause arcing unless carefully designed and tested. In most cases, coated
aluminum foil used in microwave-safe packaging is part of a laminated structure
that isolates metal from direct exposure to microwave energy or relies on
non-metallic barrier films in the packaging design. Always consult the
manufacturer’s guidance and perform end-use testing to verify safety.

How do you balance cost versus performance?

Balancing cost and performance involves: - Selecting a coating with the required
barrier and heat-seal properties without over-engineering the solution. -
Considering inline processing to reduce handling and waste. - Optimizing
substrate thickness for mechanical performance while controlling material costs.
- Commissioning supplier trials to confirm performance before large-scale
procurement. - Evaluating total cost of ownership, including compatibility with
existing equipment, QA overhead, and end-of-life disposal.

Conclusion

Technical Data of Coated Aluminum Foil encompasses a broad set of attributes,
including substrate quality, coating chemistry, barrier properties, seal
performance, surface characteristics, and regulatory compliance. By
understanding the interplay of foil thickness, coating thickness, and adhesion,
engineers and procurement professionals can design robust packaging
solutions, select appropriate coatings for specific applications, and manage
supply chain risk with confidence.



The corporate landscape for coated foil is dynamic, with suppliers like Huawei
Aluminum playing an important role in advancing material science, process
controls, and customer support. Their ability to offer tailored coating options,
rigorous QA, and strong documentation can help customers reduce risk,
accelerate development cycles, and ensure consistent performance in real-world
conditions.

As you navigate the Technical Data of Coated Aluminum Foil for your next
project, focus on clearly defined specifications, evidence-based testing results,
and transparent supplier capabilities. A well-documented specification, coupled
with a thorough line trial and supplier validation, paves the way for reliable
performance, safer products, and more efficient production—benefits that
resonate across packaging, electronics, automotive, and beyond.
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