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Continuous Process Improvement
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White Paper Abstract
The concept of continuous improvement has been around for decades. Countless enterprises – manufacturing, healthcare, 
education and financial services, to name a few – implement some or all of its components. This white paper addresses HEXPOL 
Compounding’s Continuous Process Improvement methods, and how they help improve an organization’s processes, products, 
and services.



Introduction

Continuous Improvement has been around for decades. Building blocks of the concept began in 
the 1930s with Dr. Walter Shewhart of Bell Telephone Laboratories; followed by Dr. Joseph Juran, 
known for his Quality Control Handbook; then Dr. W. Edward Deming, famous for his 14 points 
of Total Quality Management (TQM). They continued to advance these concepts throughout 
the Second World War and then carried them to Japan, resulting in the growth of their industry 
and some of the highest recognitions of quality performance and improvement – known as the 
Deming Award. 
 
Countless enterprises have implemented some or all of these concepts in their organizations, 
improving their products by using these proven principles, as introduced by the aforementioned 
leaders in quality thinking. 

 
HEXPOL champions internal continuous improvement methods. Drawing on this tradition of 
knowledge, HEXPOL has embraced continuous improvement principles as an essential 
component of its operations. It begins internally with our proprietary software systems: Prism 
formula management and Spectrum process control. 

We utilize LEAN/Kaizen and 6 Sigma production principles. The five-step continuous process of 
LEAN identifies value streams, removes wasted steps, and repeats the process until “perfect value 
is created with no waste.” 6 Sigma identifies and corrects errors and defects in the manufacturing 
process. We also employ the DMAIC problem solving method, using concepts of 3.4 defective 
per million, which includes the main steps: Define, Measure, Analyze, Improve and Control, as well 
as Cost of Poor Performing Processes or COP3. Testing and quality control systems help ensure 
quality by analyzing key performance indicators of the process, as well as the physical property 
testing and attributes of the materials that we manufacture – ensuring high-performance 
compounds for our customers. 

Based on the continuous improvement principles HEXPOL uses internally, we are helping 
customers implement their own continuous improvement solutions. Benefits for HEXPOL 
customers are twofold. First, internal continuous improvement initiatives at HEXPOL 
manufacturing campuses create opportunities for us to reduce costs, improve quality, and 
increase productivity, resulting in better product quality compounds and value for our customers. 
Second, working very closely with customers in establishing and defining parameters of 
improvement, HEXPOL helps them measure and improve their processes, reducing time-to-
market for their products and achieving higher performance in all areas of their operations.
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Figure 1:
Continuous Improvement Cycle



Continuous Process Improvement from HEXPOL

The HEXPOL Continuous Process Improvement (CPI) program is used by our Field Technical 
Services Group to collaborate with customers and analyze their processes. Understanding their 
process facilitates problem solving. As stated in Toyota’s Production System (TPS), “In order to 
solve problems and improve, you must fully understand the real situation.”

The starting point is their 4P model: Philosophy, Process, People/Partners, and Problem Solving. 
With our Field Technical Services Group onsite at customers’ locations and supporting the 
manufacturing of products through their process, we are able to rapidly identify and isolate 
problems to facilitate timely problem resolution, as well as identify long-term continuous 
improvement initiatives. 
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Figure 2:
The Toyota 4 P Model*
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Continuous Process Improvement from HEXPOL (continued)

The CPI principles we embrace result in the improvement of product quality, productivity and, 
ultimately, product performance.  HEXPOL’s Continuous Process Improvement model, including 
the eight components addressed in this white paper, aligns its process with the customer’s 
process:

          Application Definition
          Knowledge & Resources
          Formulation & Testing
          Trial Batch
          Technical V isit Reports
          Chemistry Modification
          Set Process Limits
          Continuous Tech Support

Figure 3:

HEXPOL Continuous Process Improvement
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Application Definition

It is ideal to gain an understanding of the end product’s specific application, from our customer 
and, if possible, from our customer’s customer to ensure an in-depth working knowledge of the 
performance requirements of the end product. Understanding how the rubber compound will 
be used goes a long way in ensuring that the formulation will deliver required performance 
objectives.

Working with the customer, we combine our collective knowledge in material science, including 
the selection of the appropriate raw materials, designing the formulation or recipe that contains 
those raw materials, and leveraging the expansive reach that HEXPOL has in working with 
suppliers of raw materials around the globe.  

In addition to our base of knowledge in formulation design and testing, our staff consists of 
highly skilled, well-educated development chemists who utilize our analytical facilities, both 
in areas of qualitative and quantitative analysis, to design products that meet performance 
requirements and fulfill defined application objectives. Trial batches and site visitations help us 
center the product and align the “voice of the process,” which defines what the process actually 
delivers, with the “voice of the customer,” which defines what’s expected from a process.  
Figure 4: Illustrates the muliple possibilities of any process.
Figure 5: Defines the opportunity for improving the process.

Figure 4.

Continued next page
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Application Definition (continued) 

Once these levels of performance are set, we continually improve this manufacturing cycle – 
based on the alignment of our processes with the customer’s process. These steps achieve the 
product specification requirements and attributes that help ensure end product performance 
and excellence.  A process with stability, reliability and repeatability is a predictable process 
and one that consistently produces the right product. The measurement of any system is the 
outcome. Taking a second look at the application definition confirms that the formulation for 
the application complies with the specifications and the physical requirements. Any necessary 
adjustments are made at this time. 

Defining the physical forms required for the application determines what is needed for 
downstream processing. The physical forms of the compounded shapes may be slabs, continuous 
strips, diced or pelletized products, or manufactured pre-ways. The customer’s process for curing 
– molded, extruded, etc. – is also considered to provide the right design for the downstream work 
of aligning the process to these product attributes. This information helps HEXPOL chemists and 
technical specialists develop formulations with the properties needed for the application to help 
achieve product specification requirements that ensure end-product excellence.

Figure 5.
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Knowledge & Resources

HEXPOL has a comprehensive group of field technical service representatives with extensive 
rubber industry experience, as well as in-depth technical and process knowledge. Together, they 
hold seven patents in the United States and other countries for chemistry, material design, and 
polymer bonding technology.  The group has many years of industry knowledge and process 
experience in injection molding, transfer molding, and compression molding, as well as various 
extrusion processes. 

Along with this knowledge base, HEXPOL has extensive resources from which to draw, including a 
comprehensive range of existing formulations and the expertise to develop custom formulations 
when needed to meet end-product applications. Our database of recipes provides a quick 
reference of formulas, with data search and retrieval capabilities to accelerate the design process. 
Easy access to data simplifies enhancements to existing formulations, a customer’s formulation, 
or a new design.

Achieving the lowest cost designs, while maintaining quality and high performance, is supported 
by our access to key suppliers around the world to bring quality raw materials and value to 
customers. Also, multiple plant sites, with numerous mixing lines and available processes, help 
align the right process with the product. 

The variety of HEXPOL capabilities – from sales and field technical service to product 
development – allows us to assemble a team that understands the market in which our customer 
is seeking to participate. Our operations and processes are stable, reliable and repeatable, 
delivering the particular assets customers desire for an effective process and quality end product. 

“...extensive rubber industry experience, as well
as in-depth technical and process knowledge.” 



8 Continuous Process Improvement 

Formulation and Testing

Using information gathered during Application Definition, HEXPOL determines if an existing 
HEXPOL formulation, a customer recipe, or a custom formulation is appropriate for the 
application.

The HEXPOL data base formulary, addressed above, leverages data retrieval to optimize recipe 
selection against applications and specifications in the market. In addition to customer processes 
and technical specifications, our team considers cost effectiveness and how raw material 
selection affects formulation development.  Working with polymer suppliers, carbon black 
suppliers, and a variety of rubber chemical suppliers, helps us select the right materials for a 
particular design.

Formulation testing at each of our campuses is of great value to our customers. Because they 
are equipped with laboratories capable of producing laboratory-sized batches, we can design 
formulas, using early product verification, before introducing the formula into the process. 
This provides significant development cost reduction. We determine the type of testing most 
appropriate for ongoing assurance of the fitness for use and, therefore, quality of the product.  

HEXPOL laboratories have complete formulation testing capabilities. Formulations are tested 
in an ISO 9001:2008 certified and A2LA accredited test lab with Alpha technology software to 
manage ongoing quality assurance. Our data base formulary is also used for the development 
and improvement of existing recipes. HEXPOL chemists verify that formulations and materials 
meet specification and certify trial batches, supporting the customer base with A2LA 
accredited results. They also verify that formulations meet and are in complete compliance with 
specifications. Certificates of analysis produced from production runs are forms of verification 
ensuring proper alignment of the HEXPOL process with the voice of the customer. This method is 
very cost effective when submitting materials to the end customer for approval and certification. 
 
Running prototype level batches, if necessary, helps with understanding issues such as product 
shrinkage, tool design, and process capability for flow. We can produce even smaller trial batches 
for physical property verification.

“We determine the type of testing most 
appropriate for ongoing assurance of the fitness 
for use and, therefore, quality of the product. ” 
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Trial Batch

This process begins with the laboratory trial. Trial batches are tested before going to the 
factory for production. They verify, once again, formulation design and confirm the expected 
performance of selected raw materials. Lab batches are tested before the factory production trial 
batches are prepared. During these trials there is strong collaboration among the customer, the 
development chemist, and the field service technician.  

Production trial batches are fully evaluated within our laboratory and then sent to customers, as 
requested, for possible prototype manufacturing, as well as for testing within their laboratories 
to verify agreement in physical property testing of the material. Submitting the material to 
the customer for first piece approval in their process helps ensure a short and cost-effective 
development lifecycle. 

The customer runs the trials through their production process. A field technical service specialist 
and/or development chemist from HEXPOL are usually on site to work with the customer’s staff 
to evaluate results of the trial batch production run, once again ensuring that we have a precise 
formulation before introducing it into the manufacturing process. 

Factory production trial batches are mixed to instructions and tolerances. We again review 
attributes to discover whether the formulation design meets desired characteristics; then verify 
those characteristics through our laboratory. This enables us to become familiarized with our 
customer’s process so we can establish repeatable conditions for future manufacturing as quickly 
as possible.

“Ensuring that the formulation is correct in 
the lab shortens development time and reduces 
time to market commercialization for HEXPOL 
customers’ products. “
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Technical V isit Reports

Following assessments during the Trial Batch component of HEXPOL’s CPI program, a Technical 
Visit Report is created. The primary objective of the customer facility visit and follow-up report 
is to make sure the HEXPOL process and product (rubber compound formulations) align with 
the customer’s process to achieve product specification requirements. It also helps to establish 
a point of standardization in material design. To ensure this, HEXPOL conducts a thorough 
evaluation to create the Technical Visit Report.  

Based upon an agreed upon frequency, each follow-up visit reviews and verifies that the product 
is tracking according to plan and that all of the customer’s defined requirements are being 
fulfilled. The first follow-up visit and technical report culminates all of the activities that have 
taken place prior to the customer receiving the compound material and running the evaluation. 
The technical report can also be reviewed as a complete process map. 

Among rubber compounders, these periodic visits are unique to HEXPOL. The field technical 
services team conducts confidential on-site reviews, observing and analyzing attributes such as 
equipment, operator activities and production processes, as well as production FEMAs with the 
onset and the genesis of a new product. 

HEXPOL observes and analyzes these defined characteristics, or attributes, to ensure that the 
equipment and production process will be capable of producing the end product, and that the 
operators have been fully trained in the process.  Special training may be required for operators 
to fully understand specific characteristics of the compound and the process relative to the 
requirements of the end product. 

An essential element and critical tool for the HEXPOL team, the report helps establish standard 
work procedures – internally and at customer locations – on new product development. The 
report is shared with customers and we work together to implement solutions to areas for 
improvement identified in the report. 

The Technical Visit Report provides clear and measurable objectives. It is a document for moving 
the process forward as the team goes through the commercialization phase.  
It is the point of culmination of the ideas incorporated in the design, which we define as “know 
why”– that is, the selection of the raw materials, the recipe design and why we are targeting these 
particular properties – in combination with “know how,” which is the operational knowledge of 
individuals within the customer’s organization for running the process with the tasks necessary 
in setting up the parameters for the equipment and the handling of the product as it is going 
through their process to the final stages of packaging and product form for delivery to their 
customers.

Following each visit, the results are summarized in a report that provides improvement 
objectives and clear action items. Underlying problems and root causes of issues are identified 
and recommended responses are listed to solve problems and help customers with necessary 
adjustments. HEXPOL provides continuous follow-up assistance.
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Process Changes – A change that may have occurred in a process often requires formulation 
changes. This can occur over time with an established material in a steady state because 
processes never totally remain the same. They are highly kinetic. They are constantly changing. 
HEXPOL is aware of the ever-changing condition of a process and recognizes that sometimes it 
is necessary to re-center the design to maintain long-term capability.

Chemistry Modifications

There are a variety of reasons for necessary modifications to a formulation. As we know, on 
occasion, the design of a material at the laboratory doesn’t fully translate into the ultimate design 
necessary for the manufacturing process. 

During this CPI component, HEXPOL technologists verify alignment the voice of the customer 
and the voice of the process. The voice of the customer, as noted, is what the customer expects 
from the system. The voice of the process is what the process provides. It may be necessary to 
further center the performance of the compound (i.e., the formulation in the process), whether 
it is HEXPOL’s process or the customer’s process. This entails reviewing characteristics such 
as the flow, the rate of cure, and the ability to handle the material during various phases of 
manufacturing. 
 
This verification step, the HEXPOL team working with the customer, examines whether 
expectations are met. Have we correctly identified needs and attributes of a formulation? Are we 
meeting them in such a way that under natural variation, which occurs within the processes and 
within materials, the formulation still delivers the required capability?

Another point to consider is the commercialization process. The formulation may still meet 
the specification, but changes in the process, a discontinuation of raw materials, lack of proper 
equipment maintenance, new equipment, or new specs for the same compound are a few 
reasons for either new chemistry development or formula modification.

Continued next page



Discontinuation of Raw Materials – With the volatility that’s going on with local sourcing, a 
discontinuation of specific raw materials can affect a formulation, requiring a change in the 
chemistry. However, we assist our customers by assuring a reliable and secure source of raw 
materials and, if necessary, alternative materials that still meet specification.

Equipment Maintenance – A lack of proper equipment maintenance can create a discontinuity 
in process performance and/or abnormality. A few examples include a worn nozzle on an 
injection press, insulation plates that need replaced, a vacuum that no longer works, or problems 
with an extrusion line that wasn’t properly maintained. Possible maintenance issues have to be 
accounted for and corrected.

New Equipment – When introducing new equipment into a process, the formulation may no 
longer perform as desired. Consider a process running with a super jet that was in tune with 
requirements; then a change to a microwave oven failed to produce the same results. Or the 
process changed in another way, but is still running the same material. That often necessitates a 
reexamination of the process and a re-centering of the process to achieve the outcomes 
required by the specification.  

New Specifications – Sometimes a new specification is introduced for the same compound. For 
example, the end use customer may unilaterally change a specification. That change has to be 
considered in relation to the current design – the recipe, the material, as well as the process used 
by the HEXPOL customer – to ensure that they are still viable for use with the new specs.

HEXPOL chemists work with the field service team and customer(s) to adjust formulations, align 
voice of the customer and voice of the process attributes, and solve problems.   
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Chemistry Modifications (continued)
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Set Process Levels

Throughout HEXPOL’s CPI cycle, information is gathered in the previous steps to help establish 
standard operating procedures and work instructions, both within HEXPOL and within our 
customers’ facilities. HEXPOL helps ensure that the process is operating within established 
parameters by tracking fitness for use – those attributes measured within our manufacturing 
processes – to provide a high level of quality assurance when our customer introduces products 
(compounds) into their manufacturing processes.

In this component of the CPI, process levels are set as we begin to introduce the product at a 
commercial level. At this critical point, our field technical service associates monitor processes in 
terms of mixing procedures, temperature, time and other measureable process inputs – attributes 
and characteristics gathered and determined at the very inception of the product design and 
then verified as we set process levels, establishing process stability, reliability and repeatability.

The formulation is perfected, the process is adjusted as necessary, and the customer is ready to 
proceed with full production. The team tracks:

Quality: fitness for use
Productivity: run rates, cycle times, reduced downtime, hours of production
Performance: attributes and characteristics of products

These levels are monitored over time. Periodic reviews help ensure that the process and the 
materials are indeed centered.  These are things that require trend analysis to determine if 
trending is within the range desired during the initial design. If there is a shift in the process, 
we identify what is causing the trend. This is one reason why standard operating procedures or 
standard work, which is the culmination of the trial report, becomes a living, working document 
for us in our kinetic environment of ever changing raw materials and processes. 

When considering these quality aspects and measurements, HEXPOL turns to methods 
we champion, as addressed in this paper’s introduction: 6 Sigma, DMAIC, COP, and LEAN 
manufacturing. The classic definition of lean is “a systematic approach to the identification and 
elimination of waste through continual improvement by flowing the product at the pull of the 
customer in the pursuit of perfection.” These and other quality programs facilitate focus on 
processes and collaboration that are critical to success and essential for achieving long-term 
performance. 

The HEXPOL team works with the customer to continually evaluate performance attributes to 
ensure desired characteristics. We work as partners with our customers to put fundamental and 
sound principles in place to achieve continuous process improvement and performance.

Figure 6:
Continuous Improvement 
With LEAN+
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Continuous Tech Support

The HEXPOL Field Technical Services Group is always available to its customers, for both regularly 
scheduled meetings and at times when there is a concern about a possible abnormality, 
including process issues or possible changes in the end product. We provide timely onsite 
technical support, referencing the Technical Visit Report provided at the initial design of the 
product, as a standard and baseline point of reference. 

HEXPOL also provides comprehensive on-going service, including CPI principles, which can bring 
strategic, operational, supply chain, and financial benefits to its customers.
 
Strategic – Looking at the strategic aspect of our customers’ markets, whether new or existing, we 
ask basic but important questions critical to their success and the quality of their products, such 
as:  What is their strategy?  What is their vision?  How does HEXPOL participate as a partner to 
enhance their success? We study the organization and identify strengths and potential weakness 
– just as we do internally at HEXPOL with associate training and our Leadership Development 
Program. We promote skills addressing strategic issues, finances, markets, product innovation, and 
development for our associates. 

Continued next page
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Continuous Tech Support (continued)

Operational – We acquire operational knowledge of our customers’ processes so that we can 
better serve them. And we integrate our process with the customer’s process to ensure alignment 
of the voice of the customer with the voice of the process.  This includes knowledge about 
customer production processes, equipment, and operator activity, as well as the conceptual 
industrial and technical knowledge that can be brought to them.  

Supply Chain – This entails looking at the extended value stream and the efficiency of moving 
materials, including the HEXPOL value stream, our customer’s value stream, and the end user’s 
value stream.  How are these various streams linked together? Are we achieving optimum 
performance at the lowest cost and controlling product flow to help keep levels of inventory 
down and maintaining the preservation of the product until its final form? Are we avoiding 
excessive process rights, excessive motion and transportation? Have we implemented the key 
elements that make up a LEAN, cost-effective organization that holds the strongest competitive 
position in the market?
 
Financial – Analyzing key financial performance indicators to satisfy quality and productivity 
objectives that support the business for the long term. Improving finances is accomplished by 
creating value. That’s why we talk about a value stream. And HEXPOL offers customers advantages 
throughout the value stream – access to quality raw material suppliers, precise compounding, 
and a process to ensure quality product manufacturing for the end customer. We work together 
to remove cost, in terms of the operation: including increased production and reduced waste, 
which improves profitability.
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Conclusion

Elastomer compound development isn’t only about cost per pound; it’s about quality and value. 
Benefits from the eight-component Continuous Process Improvement model addressed in this 
white paper – from Application Development to Continuous Tech Support – are included in 
HEXPOL’s cost per pound.

Continuous Process Improvement aligns HEXPOL’s process with the customer’s process. A process 
with stability, reliability, and repeatability is a predictable process that consistently produces the 
right product.

The Field Technical Services Group at HEXPOL is always available to its customers, providing 
timely on-site tech support services to ensure that each customer’s evolving needs are met. A 
team of polymer chemists, industry experts, and customer service representatives help customers 
make linear, incremental and measureable changes to existing processes that will improve 
quality, productivity, and performance.

*  Toyota Way Fieldbook: A Practical Guide tor Implementing Toyota’s 4Ps
             (Jeffrey K. Liker and Davie Meier)
   Copyright © 2006 by The McGraw-Hill Companies, Inc.

+  The Toyota Way: 14 Management Principles from the World’s Greatest Manufacturer
              (Jeffrey K. Liker)
    Copyright © 2004 by The McGraw-Hill Companies, Inc.


