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The Association of American Ceramic Component Manufacturers (AACCM), formed in 1992, currently has 17 member companies all of which manufacture ceramic components in the United States of America.    The Association’s purpose is “to expand the markets for manufactured ceramic components by enhancing the process and product quality; and by increasing public and industry education and awareness of ceramic applications.”  Membership is limited to manufacturers forming advanced ceramic products from raw powders and taking them to a finished or semi-finished state generally for heat, corrosion, wear, electrical and electronic applications.   AACCM is endorsed by The American Ceramic Society (ACerS) with at least one of the organization’s semi-annual meetings being held in conjunction with an ACerS event.  Meetings include round table discussions on industry and business related issues and there may be guest speakers addressing topics of common interest.  Meetings also provide an opportunity to network with other manufacturers who are often willing to share expertise that does not violate anti-trust guidelines.   An exhibit of components manufactured by member companies is maintained for use at shows.
The many unique performance characteristics and values provided by today’s advanced ceramics make them powerful candidates for design engineers involved in material selection.  On AACCM’s website, which is www.aaccm.org, information is presented about members’ current capabilities as well as industries served in order to assist consumers in locating the AACCM member company best able to serve their needs.  The chart format allows for easy identification of member company expertise with specific materials and process methods.  
It is quite an interesting time to be involved in the ceramics industry.  Problem solving has always been and will remain a critical driver for research and development as well as improved manufacturing methods.  As stated in the United States Advanced Ceramics Association’s (USACA) conclusion presented in their December 2000 Advanced Ceramics Technology Roadmap publication…. “the potential exists to revolutionize sectors throughout the economy requiring dedication from industry, academia, government and national labs to provide for significant and sustained research efforts”.  In 1994, six AACCM member companies formed a consortium to conduct joint work with Sandia National Laboratories and Los Alamos National Laboratory to develop software to model ceramic forming, debinding and sintering processes prior to tool design and production with the ultimate goal of reducing production problems, cost and delivery time.  In fulfillment of the organization’s mission to increase awareness of ceramic applications, members have also authored articles that have appeared in various publications.  In order to demonstrate how ceramic materials can solve design engineering problems or improve the performance of products, the AACCM website contains success stories submitted by member companies.  
For example, ceramic rotors and blades last four times longer than their metal counterparts in a consumer spice grinder.  This pleasantly surprised William Bounds, a manufacturer, who Bud Cass, President of Advanced Cerametrics, Inc. (ACI) in Lambertville, New Jersey reports expected they would have to compromise when they wanted a component that would not wear, erode, corrode or dull and was cost effective.  Mr. Cass holds 15 patents with several more pending and has been an author and invited speaker around the world.   Operating since 1948, producing components utilizing conventional ceramic materials, ACI began it’s reinvention in the 1980’s and now produces ceramic fiber from nearly any ceramic material using its patented Viscose Suspension Spinning Process.  ACI’s efforts have resulted in several new product offerings which qualifies ACI as one of our association’s more innovative members.   
Another example is injection-molded alumina ceramic fasteners originally made by Ceramco in Center Conway, New Hampshire, for promotional purposes.  Used in non-stress fastening applications in which elevated temperatures eliminate most polymers, or in which corrosive environments exist or electrical conductivity is undesirable, this “gimmick” product is currently produced in many sizes and head configurations according to Ceramco President, Anders Henricksen.  
Zircoa, Inc. located in Solon, Ohio, developed a composite nozzle combining fine-grain zirconia supported by conventional coarse-grain zirconia.  This proprietary nozzle manufactured by Zircoa enabled improvements in molten steel flow control, thereby increasing billet quality.  These composite nozzles last three times longer than traditional nozzles with resultant savings in tundish relining costs each time the nozzle needs replaced.  
Blasch Precision Ceramics, located in Albany, NY, utilized its unique ceramic technology for injection molding and freeze molding, along with a novel approach to the material itself, in order to arrive at a composite component of silicon carbide and alumina that addressed the deficiencies and improved the performance of degassing systems used by the aluminum industry to make automotive wheel and structural components.  
More examples of AACCM members utilizing their experience and ingenuity is how Poco Graphite, located in Decatur, Texas, developed a proprietary process to convert a machined graphite structure to silicon carbide providing for wafer carriers used in semiconductor fabrication that do not deform at high temperature like traditional quartz carriers.  
Refractron Technologies, located in Newark, NY, recognized the opportunity for its advanced porous ceramics to replace plastic, sintered metal, and exotic alloys in gas diffusers and developed The Solidome™ gas diffuser used in the aeration and oxidation of various liquids.  
Du-Co Ceramics Company, located in Saxonburg, PA, working closely with a customer who manufactures steam traps for process fluids assisted with the development of a design to replace portions of the steel trap with steatite.  This patented design increases the life of the units by reducing cycling time by 50% while achieving greater product safety from accidental burning due to a dramatic reduction in thermal conductivity.  
AACCM members report growth over the last five years, particularly within niche markets in which they have developed an expertise.   Opportunities and threats vary, being largely dependent upon the materials utilized and markets served.  Many companies report that new or changing technology has increased domestic and foreign opportunity for applications utilizing both newly developed and/or modified materials as well as existing materials.  Companies also report varying degrees of R&D efforts to expand the capabilities of existing materials and to develop new materials and markets.   All members cite threats such as increasing costs, including wages, benefits, insurance, utilities and compliance with government regulations as continuing to affect manufacturing facilities located within the United States’ ability to compete in the global marketplace.   However, some members also report that lost business has been regained after several years of foreign sourcing with customers citing issues such as delivery, communication and quality, particularly with respect to large-volume tight-tolerance components.
Member companies participating in round table discussions at AACCM meetings report ongoing facility programs targeting cost reduction and improved customer service in response to continued competitive pressure both foreign and domestic.  In the last five years, collaboration among member companies has leveraged their wide range of expertise and experience within the ceramic industry to serve as a valuable resource to consumers.   Association members, knowledgeable about the capabilities of other companies, provide referrals or purchase from each other, for resale, in instances where customers do not wish to expand their vendor base.   
There are perhaps as many perspectives about the future of ceramics among the AACCM members as there are members.   Perspective is defined as a point of view.   In the art world, it is the technique of representing three-dimensional objects and depth relationships on a two-dimensional surface.   Sounds kind of undoable at first glance, doesn’t it?  Mission Impossible maybe!  Since I’ve always held the perspective that making ceramic components is as much art as science, I can somehow see a subtle analogy here.   It’s vague; but it’s there for those of us in today’s manufacturing world.  Customers used to accept the premise that there is good, fast and cheap…pick two.   Now, they demand all three.    There is the seductive idealism of education and engineering with the thrill of new theories, the intellectual stimulation of discussion, the unconstrained design of a perfect component; the glorious 3D model.   There is the stark reality of manufacturing with the incessant demand for proven, repeatable methods, the ever-present constraint that the customer needed it yesterday and the insatiable drive to reduce costs.   Sometimes R&D and manufacturing intertwine very closely, as is the case with newly developed materials and/or applications where everybody wants the products being made by a few.   The exciting, 3D stuff.   But often times R&D and manufacturing reside worlds apart as perfection, or at least the willingness to wait and pay for it, eventually yields to mass production of a suitable facsimile.  Events such as this First International Congress on Ceramics, offer an unprecedented opportunity for everyone in the world of ceramics to seek an enhanced understanding of what will be required to be successful in the future.  To develop a global roadmap.

Some of our member companies have developed new, exciting proprietary materials and their perspective on the future is for continued, perhaps even unprecedented, growth.  Some of our member companies are working with established materials in mature markets and their perspective on the future is continued survival and a recognition of the need to reinvent themselves.    In general we all hold the perspective that the future for the use of ceramic materials is bright; driven by continued R&D to develop new and modified materials to provide viable solutions to the design issues faced in developing technology.   The absorption of many university undergraduate ceramic engineering programs into more general material science programs will increase awareness of the benefits of incorporating ceramic materials in the design stage of many products as engineers gain more knowledge and confidence in these materials.  The merging of the annual ACerS show with the Material Science &Technology show, thus ending a 100-year stand-alone era, should be perceived as indicative of the recognition that ceramic materials will have a significant role in future technology.  AACCM members, with our vast hands-on knowledge of ceramic materials, can be powerful allies to design engineers working on both new projects and for problem resolution on existing products.   
In conclusion, as manufacturers, we believe the continued trend will be for high-quality, tight-tolerance, low-cost components delivered reliably.   We are successful entrepreneurs and managers who recognize the importance of continual innovation and ingenuity within our respective organizations.   Many of us believe that exemplary customer service, including engineering support both during the design stage and for problem resolution, on-time delivery, and responsiveness to customer requirements sets us apart from the competition.  In recent years, we have seen the United States government start to recognize the importance manufacturing contributes to our overall economy and applaud efforts to place defense-related contracts with American operations.  While there is great disparity within AACCM about what the US government should or should not do in terms of enacting trade laws, there is agreement that the US government must address the issue of foreign patent infringement.  We strongly believe that national labs and universities in the United States need to adopt policies with respect to technology transfer to ensure preference is given to US companies.
On behalf of the Association of American Ceramic Component Manufacturers I’d like to thank the American Ceramic Society, the European Ceramic Society and the Ceramic Society of Japan for organizing this event as well as inviting me to speak on behalf of the Association of American Ceramic Component Manufacturers.
