
CUSTOM RUBBER MIXING



WHAT IS CUSTOM RUBBER MIXING?
Custom mixing is the process by which the individual raw materials of a rubber 
formulation are brought together into a uniform mixture. A rubber formulation consists 
of many different ingredients, each designed for a specific purpose. 

Rubber compounding is a science whereby the type and amount of each ingredient 
is carefully selected to ensure the end part will perform in the application. Rubber 
compounding also involves a degree of art and creativity, as no two compounds  
are formulated, or mixed exactly the same.

THE PROCESS
Custom mixers utilize internal mixers to bring the recipe together. The ingredients are 
weighed accurately, then added to the mixer at the proper time. Inside the mixer, two 
cylindrical rotors with wings turn toward each other while a ram maintains pressure. 
This generates the proper shear rates needed to blend the ingredients together.  

During this process, the batch temperature, pressure and energy are carefully monitored 
and controlled. When the batch is finished, it is removed from the mixer and sheeted 
and cooled using a variety of downstream equipment. Ensuring batch to batch 
consistency requires consistency in raw materials, proper equipment control systems 
and general manufacturing discipline.

THE ADVANTAGE
For rubber fabricators, utilizing a custom mixer tends to make good business sense.  
A custom mixer will have already invested in the significant capital necessary to mix 
rubber compounds consistently and efficiently. In addition, they will have the proper 
infrastructure in place to purchase, receive, transport and control the raw materials 
needed for mixing. This allows the end user to focus on processing and final curing 
of the rubber parts while utilizing a custom mixer as a supply partner for a consistent 
supply of rubber compound they need for those processes.



THE CUSTOM MIXING INDUSTRY
No two custom mixers are exactly alike. As such, the company’s overall size, market focus, product 
specialization, mixing equipment, finishing capabilities and technical expertise can differ substantially. 
However, all custom mixing companies fundamentally share the same business objective: supply a 
consistently mixed rubber compound to customers.

FOCUS
Some companies focus specifically on  
volume-based truckload business: the materials 
mixed typically do not vary much, speed and  
throughput are key and the compounds often  
support very general or commodity production.
Other companies specialize in small, low volume  
precision materials for specialized applications. 

MATERIALS
Custom mixers may utilize a wide spectrum of  
elastomers or have a narrow, specialized focus. 
Raw materials can be mixed into a variety of  
sponge and dense polymer compounds.

EQUIPMENT
Equipment can be as simple as a single, 
manually-operated “Banbury” style mixer and  
mill within a small production footprint. Larger  
companies may operate multiple computer  
controlled mixers with several finish mills or  
twin screw extruders for temperature control.

FINISHING
Finishing capabilities can range from simple  
packaging to elaborate processes such as in-line 
straining, pelletizing or calendering. Certain  
companies offer a wider range of product form  
and packaging configurations suitable for use in  
a variety of customer processes.



ELASTOMERIC MATERIALS DESIGN: THE HOW
Delivering the best possible material for an application requires the mixer to partner 
with the customer from the beginning. This includes a discussion about the customer’s 
needs and perhaps a visit to the customer’s site. Building an ongoing relationship helps 
ensure a successful outcome.

CONSIDERATIONS FOR MATERIAL DESIGN & SELECTION

PRODUCT FUNCTION
• Is the compound required a solid (dense) rubber or a sponge?
• Will it be used statically or in a dynamic application? 
• If used as a seal, will the kind of loads the material see be compressive, tensile or 

shear loads? 
• Does it need to absorb or damp vibration? 
• Are part cosmetics important?

IN-SERVICE CONDITIONS
• Does the customer have a specification to be met?
• What types of fluids/exposure temperatures will the part see during end-use 

application?
• How long will the part be exposed to those fluids/temperatures?
• Are these conditions continuous or intermittent?
• Will the environment be caustic or acidic?
• Will low temperature properties be important to the end-use application?

MATERIAL SELECTION
Once the in-service conditions have been fully defined, the proper rubber polymer  
must be selected, one that provides the best performance for the given application 
without over- or underspecifying the rubber compound. 



ELASTOMERIC MATERIALS DESIGN: THE HOW

ECONOMICS
Due diligence must be paid to the customer’s cost constraints. Specifying a very 
expensive material based on exotic and costly polymers for a simple application is a 
poor solution. Similarly, attempting to “get by” with a more general purpose rubber 
compound for an application with severe service requirements only begs for potential 
catastrophic failure and loss.

CUSTOMER PROCESS
A visit to the customer’s production site allows the technical team to assess the 
customer’s process:

• How will the material be cured?
• What are the curing conditions?
• How will the material be stored and used?

Every designed compound must ultimately function and process well in the customer’s 
plant, generating the high quality and profitable outcomes desired. A rubber compound 
that does not fully take into account the customer’s capabilities and process is not 
customer-ready.  

TECHNICAL FOLLOW-UP
It’s critical to partner with the customer through a successful launch of the new part. 
The technical team often will be present at the customer’s plant to assist and advise 
during the initial campaigns to assure a smooth transition in the customer’s production 
process. The technical team makes extensive trial notes so that they are prepared to 
work with customers on any needed changes. 



WHAT ARE SPONGE COMPOUNDS?

Sponge compounds start with the same polymer, 
fillers, processing materials, plasticizers and 
curatives found in a typical rubber compound with 
the addition of a raw material called a blowing 
agent to generate a cell structure. The blowing 
agent expands the rubber material and reduces 
the specific gravity (or density) while keeping the 
compound flexible. 

SPONGE COMPOUND APPLICATIONS
Sponge or cellular compounds are often used in 
applications for which the tolerances required cannot 
be engineered or met with solid rubber or any other 
type of material. Because of this, a cellular material 
is a viable alternative in the engineering tool box.

CHOOSING A SPONGE COMPOUND
Before choosing a sponge rubber compound, 
consider what the end use of the compound will be 
and what kind of properties are needed. Evaluate 
whether the required sponge compound will be an 
“Open cell” (large, spead out pores) or “Closed cell” 
(tight-knit, condensed pores) type. 

Consider also what kind of process will be used 
to cure and expand the part (for example, will the 
material be extruded or molded) to determine what 
sponge compound will best suit the application. 

Due to the variations in sponge compounds, design 
and production quality must be even more precisely 
controlled than with many other compound types at 
all facets of its manufacture. 



HOW TO DO SPONGE COMPOUNDS RIGHT

FORMULA
The formula for sponge materials must be carefully 
balanced to allow the proper balance between the 
onset of the crosslinking reaction and the initiation 
of the expansion reaction and final expanded 
properties. 

DESIGN 
Proper design demands that polymers and 
compound viscosity be tightly controlled to allow 
the material to expand. Specifications for polymers 
and critical materials are often tighter in sponge 
compounds, with special grades being the norm. 

MATERIALS
Materials such as rubber accelerators and blowing 
agents must be optimally dispersed in mixing, 
necessitating the use of chemical dispersions for 
critical applications. 

Correct particle size is crucial. The raw materials 
themselves must always be stored in climate-
controlled conditions and used within expected  
shelf life to perform optimally.

RIGHT-SIZED MIXING EQUIPMENT
The mixing equipment size also must be balanced 
such that batch size, surface area and cooling of 
the internal surfaces are balanced and allow optimal 
dispersion while controlling shear and heat history. 
Mixers that are too large allow possibilities for poor 
dispersion and large heat differentials in the batch as 
a result of inadequate or poor cooling. This can lead 
to premature vulcanization or scorch—and ultimately 
ruined material. 

Downstream equipment likewise must be properly 
sized to allow uniform blending of freshly-mixed 
material while avoiding heat build up. 

When completed, the material must again be stored  
in climate-controlled conditions to allow the 
maximum amount of shelf life.
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