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How is Sheet Rubber Made?

By Cody David, WARCO

Sheet Rubber has for many years represented one of the 
most reliable and versatile materials for gasketing and sealing 
applications, as it is both durable under physical or chemical 
stress, and resilient, able to retain its shape and flexibility under 
extreme pressures. Rubber seals and gaskets are fabricated in a 
multitude of ways and in innumerable shapes and sizes. Sealing 
applications requiring a flat gasket are typically cut from rolls 
of sheet rubber.

While sheet rubber is produced in a multitude of ways, 
calendering’s greatest advantage is in its flexibility. A single 
machine can produce a host of variations depending on 
requirements including, thickness, length, width and with 
different surface finishes or inserts. 

To see the various types of sheet rubber products visit 
warco.com/sheet. Calendered sheet rubber products can exhibit 
a wide range of dimensions including:

•	 Thicknesses: 1/64” to 1/2"
•	 Lengths: 12.5’ to 360’
•	 Widths: Up to 55”

Note that, while outside the scope of this article, molded 
rubber slabs can also service many of the same gasket 
fabrication needs with increased widths and thickness.
Additionally, the calender can enhance the roll with different 
surface finishes or cloth inserts. 

This article breaks down the 
sheet rubber production process 
into five steps:

1.	 Material Design
2.	 Mill Preparation
3.	 Calendering
4.	 Autoclave Vulcanization
5.	 Roll Inspection

Material Design - Mixing & Compounding
The first step in making sheet rubber is developing the 
formulation, aka recipe, to meet the application’s requirements. 
Whether it needs to be extra soft, resistant to a specific 
chemical or colored a specific shade, chemists design a formula 
that meets both the end product requirements and possesses 
the necessary processing characteristics. 

Rubber products are categorized by their base polymer, which 
go a long way in determining the material’s final properties. 
Learn more about each rubber polymer’s characteristics, 
strengths, resistances, and weaknesses at warco.com/polymers. 

The most common types of polymers used in sheet rubber 
manufacturing include Neoprene rubber, Nitrile rubber, EPDM 
rubber, Natural Rubber, SBR rubber, Silicone (INFINISIL™) 
rubber, and Fluoroelastomer (Fluorozone™/FKM/Viton™) 
rubber. 

Assimilation of the ingredients called for in the formulation, 
known as compounding, is the first step. These materials, 
including the base elastomer, application specific chemicals, 
oils, and other processing ingredients and mixed together 
under a number of carefully defined parameters such as time, 
temperature and speed. Mixing is typically accomplished by 
using a mill or internal mixer. 
 
Mill Preparation
After mixing, 
the uncured and 
unformed rubber 
compound is put 
onto a mill. The 
mill, along with the 
heat generated, is 
critical in preparing 
the rubber for 
calendering. 

The speed and temperature of the mill are carefully monitored 
in order to ensure that the rubber will process smoothly along 
the calendar when applied; this ensures uniform consistency 
and affords the first point of inspection where trained operators 
perform a visual inspection of the material.

3-Roll Calendering - Uncured Sheet Rubber
This is a process 
of forming sheets 
through compression 
and shear to achieve 
uniform thickness of 
the rubber by passing 
it through a series 
of three heated rolls. 
Warmed uncured 
rubber compound is 
cut from the mill and 
fed between the top 
and center rolls of the 
calender - the Stock Feed Nip. The rubber then passes through 
the Secondary Nip between the center and bottom rolls 
where it is applied to a carrier that embosses the surface of 
the rubber while also serving as a barrier to prevent the sheet 
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from sticking to itself prior to vulcanizing. Carriers include 
cellophane for Smooth Finish, Paper for Matte Finish and Fabric 
for a deeply embossed Fabric Finish. Finally, the material is 
rolled up onto a core via the calender’s Roll Wind-Up.

The distance between the rolls determines the thickness of the 
calendered sheet. Modern three-roll calenders are equipped 
with advanced capabilities, allowing for precise control over 
speed, temperature and tension of the roll through the process. 
The rolls’ surface speed and temperature are tightly controlled 
to achieve the correct flow of material across the calender and 
avoiding scoring or sticking. As each compound will interact 
with the calender differently, effective communication between 
the material design experts (chemists) and experienced 
operators is key to a material’s calendering success.

Autoclave Vulcanization - Curing Sheet Rubber
After the rubber sheet is successfully calendered, it is placed 
into an autoclave for curing. An autoclave is an industrial steam 
vessel which exposes the rubber sheet to heat and pressure, 
allowing the rubber to vulcanize. This is the process that cross-
links its molecular structure, giving rubber its stretchy nature 
and memory to retain its shape under extreme manipulation.

This process is absolutely necessary to achieve the physical 
properties designed by chemists, such as durometer 
hardness, compression set, tensile strength, and resistance to 
environmental factors.

Once the autoclave vulcanization is completed, the embossing 
carrier is stripped from the roll. A liner or powder is required 
for most rolls to reduce adhesion between the roll layers. The 
cured roll of sheet rubber will go through final inspection.

Final Inspection of the Roll
Before the sheet rubber is ready for shipment, it undergoes 
various levels of final inspection. While some jobs have 
specifications that require extensive laboratory testing, 
other rolls are tested simply for physicals and form. The final 
inspection can include:

•	 Durometer: this measures the hardness of the rubber, 
checking the rubber sheet has the correct level of hardness 
for its intended application.
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If you would like to advertise in the next issue, please contact the GFA 
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•	 Thickness: this is conducted to ensure that the rubber 
sheet meets the specified thickness requirements. The 
proper thickness must be consistently within tolerance 
across the entire sheet.

•	 Surface Consistency: the surface consistency of the rubber 
sheet is examined to ensure that it is free from any defects 
or irregularities.

•	 Visual Inspection: a visual inspection is carried out 
to check for any visual defects, such as air bubbles, 
discoloration, or surface imperfections.

If the specification of the rubber material requires additional 
testing, the sample is sent to our in-house laboratory and 
testing facility where application-specific tests such as oil swell 
or heat aging is conducted. 
 
Finished Goods – Rolls of Sheet Rubber
Calenders have the capacity to produce a wide range of 
industrial sheet rubber products applied in thousands of 
industries. Rubber’s inherent flexibility, durability, and chemical 
resistance make it an excellent choice for many applications. 
Some common applications of sheet rubber products include:

•	 Gaskets and seals
•	 Vibration damping or grip enhanced linings
•	 Automotive components
•	 Roofing materials & insulation
•	 Food/FDA safe & medical grade healthcare equipment
•	 Water & weather resistant marine barriers
•	 Non-conductive electrical insulation

Additionally, sheet rubber is provided in accordance to a wide 
variety of specifications such as:

•	 Mil spec sheet rubber
•	 SAE AMS sheet rubber
•	 AASHTO sheet rubber
•	 ASTM D2000 sheet rubber
•	 FDA grade sheet rubber

Takeaways
From R&D and compounding to calendering, vulcanization, and 
final inspection, each step plays a crucial role in determining 
the economics, quality and characteristics of the final product.
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By Sean O'Brien, Midwest Foam Corporation

Reticulated polyurethane polyether foam is an open cell foam.  
The term "reticulated" refers to the process of removing the cell 
walls (or membranes) from the foam, leaving behind only the 
interconnected skeleton of strands.   The open pores allow air 
and water to flow through quickly, which allows the foam to dry 
quicker, thus this is why this type of foam is known as dri-fast 
foam. Reticulated polyether foam is a flexible, affordable foam, 
which has many applications.  It has applications in areas such 
as outdoor or marine furniture, gaskets, automobiles, sound 
absorption, filtration, and much more. 

Reticulated foam can be produced in two different methods.  
Thermally reticulated foam is created in a thermal reticulation 
chamber which produces the pores in the foam.  This method 
involves positioning a bun of foam into a vacuum combustion 
chamber. The foam is then injected with a mixture of hydrogen 
and oxygen. Once the foam is completely penetrated, the gases 
are ignited by a high temperature flame. The small thermal 
explosion burns away the holes in the foam, which leaves the 
interconnect strands, and creates the pores.  Reticulated foam 
can also be created through an in-situ method, which involves 
chemicals in the production of the foam, which removes the 
cell membranes and opens up the cells.  Both methods create 
very durable open pores in the foam.

 The pores of the reticulated foam can be produced in a wide 
range of pore size.  A 10 PPI (pores per inch) is more coarse, 
and the large pores can be useful if a large amount of fluid 
needs to flow through the foam.  The range of pores per inch 
will also partially determine the smoothness of the foam.  A 
100 PPI has very small pores and will produce finer foam.  The 
lower the PPI, the more see through the foam is as well.  The 
application of the foam sometimes determines the proper PPI.
During the manufacturing process, different additives can also 
be added to reticulated foam to make it more flame retardant, 
antistatic, antimicrobial, and ultraviolent resistant among other 
beneficial properties.  

Reticulated foam is widely chosen by manufacturers because of 
its benefits:

•	 Lightweight: the highly porous structure allows the foam to 
be very airy and light 

•	 Filtration: different pore sizes and high flow rates allows for 
efficient filtration

•	 Cushioning: ideal material for packaging and shock 
absorption, very durable

•	 Odor: it does not produce strong odors or leave off gases
•	 Flexibility: it has a high tensile strength and retains 

elasticity
•	 Affordability: a low cost foam due to manufacturing and 

fabrication costs 
•	 Easy to Clean: as it is quick drying and can be easily 

cleaned with water
•	 Chemical Resistance: resistant to many chemicals and 

solvents depending on the foam formulation

While reticulated polyurethane foam may not be the first 
type of foam that comes to mind when thinking about foam, 
it has many applications and can be very beneficial.  Examine 
your polyurethane foam needs and reticulated foam may be a 
benefit that was not previously considered.

What is Reticulated Foam?

Fig 1: Reticulation Chamber 
with two polyurethane buns 

to be reticulated

Fig 2: Reticulated 
Polyurethane Polyether Foam, 

approximately 30 PPI
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Grounding and Shielding Excellence: 
The DoubleShield SMT Pad

By Monica Monte, Schlegel Electronic Materials

As automotive, aerospace, and electronics industries continue 
to advance, the need for reliable grounding and EMI shielding 
solutions has never been more critical. Modern applications 
demand components that offer high electrical performance 
and resilience under mechanical and environmental stress. 
Schlegel Electronic Materials, Inc.'s DoubleShield Surface 
Mount Technology (SMT) Pad provides a cutting-edge solution 
for applications requiring robust grounding contact and 
EMI shielding while maintaining performance in the most 
demanding environments.

Challenges in Grounding and EMI Shielding
Grounding and EMI shielding in high-performance electronic 
systems face several challenges, especially as devices 
become more compact and integrated. Automotive systems' 
components, such as advanced driver assistance systems 
(ADAS), infotainment modules, and powertrain electronics, are 
particularly vulnerable to electromagnetic interference (EMI). 
Maintaining signal integrity in these systems is essential for 
safety and operational efficiency. 

In these applications, grounding components must 
also withstand mechanical stresses like high vibrations, 
compression, and thermal cycling. Traditional grounding 
methods, such as metal fingerstock or fabric gaskets, may not 
offer the same durability, flexibility, and electrical performance, 
especially over extended product lifecycles.

DoubleShield SMT Pad: Designed for Performance
The DoubleShield SMT Pad (Fig.1) addresses these challenges 
by combining advanced materials and a unique structure 
designed to optimize electrical and mechanical performance. 
Here are the key technical features of the DoubleShield Pad 
that make it ideal for demanding grounding applications:

•	 Low Electrical Resistance and High Conductivity: The 
DoubleShield SMT Pad is designed with exceptionally 
low electrical resistance at 0.020 ohms at recommended 
compression levels (RCS), ensuring effective grounding 
performance. The conductive silicone rubber shell and 
a Sn/Ni/Cu metallization provide excellent conductivity 
while maintaining consistent electrical contact, even 
under compression, ensuring reliable EMI shielding and 
grounding.

•	 Superior Compression Set Recovery:  A key advantage 
of the DoubleShield Pad is its compression set recovery, 
which is critical for maintaining contact under repeated 
compressions in high-vibration environments. With a 
compression set of 10-13% (ISO 815 at 22h/125°C), the pad 
recovers well after deformation, ensuring reliable electrical 
contact over the product's life. This feature is particularly 
valuable in automotive electronics, where long-term 
performance is essential.

•	 Compression and Bounce Back Performance: The 
DoubleShield Pad's compression force is carefully 
optimized, with a force to compress to RCS ranging from 
2.0 N to 5.5 N, depending on the pad variant. This ensures 
the pad provides sufficient mechanical resilience while 
maintaining the necessary electrical contact. The SMT-
compatible pad is designed to maintain its form and 
function in high-compression environments, reducing the 
risk of failure over repeated cycles.

•	 Thermal and Environmental Resistance: The DoubleShield 
SMT Pad's operating temperature range is from -40°C 
to +125°C, making it suitable for extreme environments, 
including automotive and industrial applications. The 
pad has undergone rigorous testing to ensure long-term 
reliability, including thermal cycling (-40°C to +125°C over 
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1000 cycles) and accelerated life testing. Its durability 
in dry heat (125°C for 2000 hours) and damp heat 
(85°C/85% RH for 1000 hours) ensures the pad’s continued 
performance even in challenging environmental conditions.

The DoubleShield SMT Pad fulfills the requirements of the 
Directive 2011/65/EU and its amendments (RoHS).

Technical Advantages Over Traditional Solutions
When compared to traditional grounding solutions like metal 
fingerstock or fabric gaskets, the DoubleShield SMT Pad offers 
several critical advantages:

1. Large Contact Area:  
The pad's flexible surface provides a significantly larger 
contact area than traditional metal springs or fingerstock. This 
larger contact area improves grounding reliability and allows 
for better utilization of PCB real estate, freeing up space for 
additional components. 

2. Non-Abrasive Surface:  
Unlike metal gaskets, the DoubleShield SMT Pad is non-
abrasive, ensuring it does not scratch or damage the contacting 
surfaces. This makes it particularly useful for applications where 
delicate components must maintain integrity throughout 
repeated use.

3. Clean SMT Assembly Integration:  
The pad is compatible with surface mount technology (SMT) 
equipment, allowing for automated assembly in high-volume 
production environments. This minimizes the need for 
secondary processing, reduces production costs, and improves 
assembly repeatability. Delivered in tape-and-reel format, 
the SMT Pad fits seamlessly into existing PCB assembly lines, 
offering design engineers a cost-effective, streamlined solution.

Applications in High-Stress Environments
The DoubleShield SMT Pad is engineered for use in high-stress 
environments where grounding reliability is paramount. Its 
combination of electrical and mechanical performance makes it 
ideal for the following applications:

•	 Automotive Electronics: The pad ensures EMI shielding 
and reliable grounding in ADAS, radar, infotainment 
systems, and electronic control units (ECUs) in 
environments subject to high vibrations and thermal 
extremes. Its ability to withstand thermal cycling and 
damp heat ensures long-term reliability in automotive 
applications.

•	 Aerospace and Defense Systems: Aerospace applications 
that require precise EMI shielding in harsh environments 
benefit from the DoubleShield Pad’s low electrical 
resistance and durability under extreme conditions. It 
is well-suited for avionics, satellite systems, and radar 
equipment where reliable grounding is essential.

•	 Industrial Control Systems: In manufacturing and process 
control, grounding components are exposed to harsh 
operational conditions, including high temperatures and 
mechanical stress. The DoubleShield SMT Pad provides 
consistent grounding contact and EMI shielding in these 
environments, ensuring system reliability and performance.

Summary of Key Technical Specifications

•	 Electrical Resistance: 0.020 ohms at RCS, ensuring reliable 
grounding and EMI shielding.

•	 Compression Set: 10-13% at 125°C for 22 hours, ensuring 
minimal deformation under prolonged compression.

•	 Compression Force: 2.0-5.5 N, optimized for maintaining 
electrical contact without excessive mechanical load.

•	 Thermal and Environmental Resistance: Operating range: 
-40°C to +125°C. Proven performance after 1000 cycles of 
thermal cycling and 2000 hours of dry heat exposure.

DoubleShield SMT Pad delivers an advanced, reliable grounding 
solution for industries facing increasingly complex EMI 
shielding challenges. With its low electrical resistance, excellent 
compression recovery, and ability to withstand extreme 
environments, the DoubleShield Pad offers a high-performance 
solution for a wide range of critical applications in automotive, 
aerospace, and industrial control systems.

By incorporating the DoubleShield SMT Pad into their designs, 
engineers can ensure long-term reliability, improved grounding 
performance, and streamlined manufacturing processes. This 
innovative product meets the rigorous demands of modern 
electronics, providing a trusted solution for some of the 
industry's toughest grounding and shielding challenges.

Figure 1
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Below are the results from the Benchmarking 
Survey, which was completed to give GFA 
members a thumbnail sketch of how other 
members are fairing at this time. The following 
results were recorded from October 8-31, 2024. 

We had 21 out of 101 Fabricators respond.

1. Were sales for the third quarter of 2024 UP, 
DOWN, or the SAME compared to the second 
quarter of 2024?

2. Were sales for the third quarter of 2024 UP, 
DOWN, or the SAME compared to the third 
quarter of 2023?

3. Is your projection for the fourth quarter of 
2024 UP, DOWN, or the SAME compared to the 
third quarter of 2024?

4. Is your projection for the fourth quarter of 
2024 UP, DOWN, or the SAME compared to the 
fourth quarter of 2023?

5. Were your inventories for the third quarter of 
2024 right-sized, over, or under?

Benchmarking Report

Benchmarking Report: 
Fabricators

Up                Down           Same
52% (11)      38% (08)      10% (02)

Up                Down           Same

Up                Down           Same
33% (07)      43% (09)      24% (05)

14% (03)      57% (12)      29% (06)

Up                Down           Same
38% (08)      48% (10)      14% (03)
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Benchmarking Report: 
Suppliers
Below are the results from the Benchmarking 
Survey, which was completed to give GFA 
members a thumbnail sketch of how other 
members are fairing at this time. The following 
results were recorded from July 11-26, 2024. 

We had 29 out of 94 Suppliers respond.

1. Were sales for the third quarter of 2024 UP, 
DOWN, or the SAME compared to the second 
quarter of 2024?

2. Were sales for the third quarter of 2024 UP, 
DOWN, or the SAME compared to the third 
quarter of 2023?

3. Is your projection for the fourth quarter of 
2024 UP, DOWN, or the SAME compared to the 
third quarter of 2024?

4. Is your projection for the fourth quarter of 
2024 UP, DOWN, or the SAME compared to the 
fourth quarter of 2023?

5. Were your inventories for the third quarter of 
2024 right-sized, over, or under?
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1. Suppliers - Most Recent Quarter Sales Compared to Previous Quarter
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2. Suppliers - Most Recent Quarter Sales Compared to Same Quarter Last Year

UP DOWN SAME
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3. Suppliers - Current Quarter Sales Projections Compared to Last Quarter
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4. Suppliers - Current Quarter Sales Projections Compared to Same Quarter Last Year
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