PRIMARY CONTACT PERSON

Provide contact information for the primary point person

for the contest entry.


First Name:
Tim



Last Name:
Hsu


Title:
President


Email:
thsu@polymics.com



Phone:
(814) 357-5860

COMPANY or institution INFORMATION

Provide contact information for your business (if you have formed a company. A company not having yet been formed will not be a detriment to your application.)
1. If your submission is a New Product or Service:


Company:
Polymics, Ltd.


Website:
www.polymics.com



Phone (main):
(814) 357-5860


Number of employees:
47


Incorporation type:
S-corp - PA


Year founded:
1994


Industry sector:
Plastics Manufacturing

OR

2. If your submission is an academic research project:

Research Institution:
N/A


Department:
N/A

ADDRESS


Address1:
2215 High Tech Rd.


Address2:



City:
State College


County:
Centre


State:
PA


Zip:
16803

TEAM

Provide the names and titles or areas of focus of your leadership/management/research team.


Name:
Tim Hsu



Title or Area of Focus:
President


Name:
Yi-Feng Wang


Title or Area of Focus:
Chief Technology Officer



Name:
James Dunn



Title or Area of Focus:
Chief Financial Officer



Name:
Mike Keebaugh


Title or Area of Focus:
VP of Sales



Name:
Doug Dillon


Title or Area of Focus:
Development Manager

Technology Development/Commercialization Plan

This is the most important section of the entry form. Each field has a maximum length of 800 characters, so be succinct and specific.

Market Opportunity:
PEEK (polyether-ether-ketone) families of polymers are widely used in various oil and gas applications, Some examples include components such as bearings and thrust washers, backup and seal rings in well completion, connectors for power and data; Instrumentation housing; as well as increasingly in coating and corrosion protective lining applications. These polymers were adopted for their good mechanical properties at elevated temperatures, electrical insulation, and excellent chemical resistance to most organic solvents, strong base and acid. In addition, their relative ease of melt process-ability provides economical adoption of complex design and enables property modification such as reinforcement, reducing friction and wear, and electric shielding when necessary. However, commercially available PEEK families of polymers typically exhibit a relatively low Tg’s (glass transition temperatures) in the range of 143 to 170°C, which limits its use above 200 °C in high temperature, high pressure, and other increasingly demanding environment.

A novel Polyaryletherketone (PAEK) family of polymers were introduced by Polymics, Ltd in 2011. Unlike other high Tg’s polyketones developed over the years, the new PAEK polymers exhibit Tg’s ranging between 180 to 250 °C while maintaining a melting transition between 320 to 380 °C such that it retains the melt process-ability of traditional PEEK polymer. In addition, it forms unique miscible alloys with other high Tg polymers including other Polyketones. This is unique in that typical polyketones are not completely miscible to form single Tg alloy even within the PEEK families.
While we have completed the related material and processing technologies, additional commercialization effort will enable the further adoption in specific oil and gas applications. These potential markets include high temperature, high pressure seals and back up rings increasingly pushing to 260 °C at over 30,000 psi; high temperature, chemical resistant coating and lining for corrosion protection in fluid transfer components; as well as other high temperature, wear and environmentally compatible thermoplastics and composites.
Description of your technology/product/service:
Polymics currently manufactures and supplies various formulations of PEEK stock shapes for seals and back up rings. Adoption of the new PAEK polymers will provide the next generation seal and ring components used in pumps, compressors, and fracing operations.
Working with potential users in these markets and develop the appropriate specifications should allow a successful commercialization and expand the operation capability in the oil and gas industry as a whole.
Polymics manufactures the unique monomer required for this new polymer system and has produced several pilot plant batches for initial processing studies and test components. We have also completed the basic chemical and steam studies to screen out the suitable polymer compositions. The polymers can be processed with conventional injection molding, extrusion and a Centrifugal Assisted Molding (CAM) technique developed by Polymics.
Customers:

Our customer base includes all major seal manufacturers and we are working with a couple of tier one suppliers in oil services. Most major US seal manufacturers currently purchases several hundred thousand USD to multi-million USD worth of PEEK stock shapes. Based on some projection provided by a couple of major integrated service providers, the high temperature back-up rings market for fracing operation can potentially be above $10 MM, but certainly will have a significant impact on the operation itself.
Customer Problem:
While it is a common industrial problem to move towards high temperature corrosion resistant seals and rings, there continue to be either limited or lack of cost-effective solution. We believe the new PAEK polymer seals and rings will provide the right combination of characteristics required in major high temperature downhole applications, at a cost similar to existing PEEK polymer system.

In addition to high temperature requirements, there is also a significant demand for steam related applications that has been a major industrial concerns. The new PAEK polymers and its ability to form alloy with several other major high temperature polymers will provide potential solutions to these complex application issues.

Value Proposition:
There is no existing cost-effective solution for thermoplastic seal and ring used in temperatures above 180 °C or so, especially under high loads. As the increasing demand for deep hole and various corrosive conditions, there exists a major opportunity to solve this critical application problem.
Intellectual Property:
The major intellectual properties, including patents, know-how and trade secrets developed by Polymics are,

a. The cost-effective synthesis and manufacturing of the key monomer.

b. Two pending patents in new PAEK composition and Polymer Alloys.

c. Two pending patents in coating and liners, adopting the new polymers.
d. The CAM processing technique to produce low stress, high temperature seal and rings.

e. Unique compounding and formulation for seal and ring applications.

Competitive Advantage:
Polymics is the premier manufacturer and developer of high temperature polymers. We strive to provide highly customizable solutions (application specific) cost effectively. While there are several key PEEK manufacturers such as Victrex, Solvay, Evonik etc., the Tg’s of these commercial polymers typically lie between 145 °C to 170 °C, hence require significant reinforcement to be used at high load conditions above 180 °C or so. Polymics can provide a comprehensive solution not only competitive in performance but also in manufacturing cost for more conventional sealing conditions. We have been approved by several major seal manufacturers in 2011 and have worked closely with academia and end users to establish a better standard through consortium and workshops. 
We are also fully vertically integrated in supply chain and manufacturing capability, therefore shorten significantly the development and evaluation cycle.

Team:
The R/D and commercial teams consist of Polymics employees led by Dr. Tim Hsu with Professors Emeritus Allan S. Hay (McGill University) and Ian R. Harrison (The Penn State University) as senior consultants. 

Polymics’ material development team members, led by Dr. Yi-Feng Wang, include two lead chemists (Dr. Qing-min Sun and Kevin Chang) and a senior chemical engineer (Li-Shi Chen). The material team is responsible for developing the synthesis routes; from bench to pilot scale, establish the commercial polymer production capability and working with process technology team to fine tune the appropriate composition.
Our process technology team includes Craig Praskovich, Doug Dillon, Dr. Uma Belegundu, and Bhavin Patel as material scientist and polymer process engineers. This team is responsible for developing and establishing the proper compounding and molding technologies for the application.
Commercially, Mike Keebuaugh and Nancy Watts lead the effort from our Houston office. Both has many years of experience servicing and selling into oil and gas industry in general and seals and rings market specifically.

MISCELLANEOUS INFormation

How did you hear about this contest?

Referral & email from Ben Franklin Technology Partners.
Website of your local newspaper:
www.centredaily.com
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