Fab Lab or Fib Lab?
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Imagine that a worker is moving clay from here to there with a wheelbarrow and one day is provided with a car. So, the car gets filled with clay and pushed it to its destination. 

Most people using computer technologies to make ceramics behave like this worker. They may be moving stuff around but they are not taking full advantage of the technology and not of what ceramics actually does either. They push the car instead of driving it.
Why then use computer technologies to make ceramics? Another simple question to ask and answer first would be: “What is ceramics?”. This is a question few people ask and even fewer answer. The simpler answer is that ceramics is made with clay, ideally fired clay. Is that enough, really? I don’t think so. My answer is that ceramics is the coming together of a form and a surface: A volumetric form and a distinct surface to be precise. This can be made more complex with the added concepts of function and decoration, and in the case of digital prototyping and printing, 3D and 2D aspects. I would even add another dimension, that of time. Ceramics is the art of time and it is inherently archival. Whether you know it or not, whether you want to or not, when you make ceramics you inherently create an archive, something that will be around for a long, long time, possibly forever. I have decided to use this archival potential of ceramics willfully in most if not all decisions I make around my work. To make ceramics, to fully engage with the potential of the practice, one must consider the form and the surface TOGETHER, the form as volumetric and the surface as distinct, as well as the archival nature of the final product. Clay, fired or not, by itself is just not enough. I have developed these ideas further in my book on the History and Theory of Ceramics “The Art of the Future” available for free online, texts and images at www.paulmathieu.ca/theartofthefuture.

I have been using computer technologies extensively for the making of my ceramics for more than ten years now. I happen to hate computers and I am basically computer illiterate. I have made the deliberate decision to remain so. I do not see this as a problem but as an advantage. All my work is made collaboratively with the necessary help of student assistants and the expertise of others. I couldn’t possibly do it otherwise and in fact wouldn’t want to either. If I do not know, really, how to use the technology, I do know what to do with it. Many others occupy the opposite position, they know how to use the software and hardware but they hardly have a clue what to really do with it, substantively. My ignorance positions me in an ideal situation for experimental research since my innocence prevents me from easily falling into indulgence, complacency and obviousness, which appears to be the fate of too many of my fellow travelers.  

There are more and more people using digital technologies to make ceramics. A fab lab is now a requisite. Quite a lot of what comes out of them could easily be made using simpler and faster methods, sometimes even a kitchen knife and a block of plaster. Why bother? Much of what is being made I would qualify as clever gimmickry, interestingly complex yet needlessly complicated, irrelevant and insignificant beyond this complicated complexity. The general emphasis on form alone leaves unaddressed an essential aspect of ceramics, that of surface. Really, why bother?

There are also many who use 3D printing technologies to make various forms and probably even more using 2D printing technologies to make ceramic decals. There are very few attempts at combining the two, in fact I maybe the only one, so far. I do not know of any other, anyway. And as explained earlier, ceramics in its essence is never about form alone or surface alone but in the coming together of both. This is not easy to do no matter what technology one uses but it is particularly difficult to do using computer technologies. Yet this remains the challenge to confront and to resolve. Otherwise one may be making new forms, one may be making new surfaces but unless they come together, one is NOT really making ceramics at all, just an incomplete version. One is pushing the car instead of driving it. The material (clay) and the technology (computers) have taken precedence over the concept, the idea. Ideas are like machines, they are dumb by themselves and they only become intelligent if used appropriately, if their potential is maximized. Otherwise, they are just toys, clever toys possibly but toys nonetheless. The trick is for toys to become tools, intelligent tools. This mindset must be instilled from the beginning, especially in students otherwise one falls easily into the facility mentioned above and ends up making possibly clever but still gimmicky, complicated (instead of complex) and largely insignificant and irrelevant “things”. 

Among the many experiments I have made over the years using various software to design both specific forms and surfaces meant to come together and then prototype them with both 2D and 3D printing hardware, I illustrate here a few of the more successful and potent examples. The first three works described were designed and prototyped first and the forms printed in either plastic or plaster to then be transferred to plaster molds to be cast in bone china at either Huaguang Zibo or Gaochun Nanjing, both in China, with the support of my research collaborators, Janet DeBoos and Yanze Jiang. The last two works discussed were directly 3D printed in clay and then fired, to then receive 2D printed ceramic decals from photographic sources. This research is being funded by a Partnership Grant from the Social Sciences and Humanities Research Council of Canada. 

The double-walled cup:
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An ovalized double-walled cup is cast in two pieces and the interior aspect is inserted inside the outer by rotating the shape so it actually can enter and maximize the available space. While the exterior form is rather simple (a squeezed cylinder), the interior rotating shape is of such complexity that it could only be devised by digitalization first. The cups then receive an all-around decal of various social interactions in various contexts showing a continuous panel (four views per cups) of people drinking coffee or holding the cup while taking selfies with their cellphones. Again, this digital montage could only be realized digitally. Besides, multiple cups can be assembled in various configurations, either in the round or laterally, where the images unfold from cup to cup and add further spatial, temporal and visual complexity to the experience.

The Squeeze Vase:
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By joining two cups together at the lip, a specific vase form is also created. This form is basically again a squeezed cylinder and it consists in a single flat surface, making the application of a large, at times all over decal relatively easy. The decal surfaces are digitally printed and outsourced from the internet (people wearing masks, Hadron Colliders, Galaxies and even butt holes) and are then modified into flower shapes and rearranged as floral fields and other strategies. Again, the combination of three contiguous vases permits to make the image travel from vase to vase and even be configured differently from one side to the other.

The Ripple Plate Stack:
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A stack of plates is designed with a locking mechanism (a ripple) so it can only be stacked in a specific position. A rather high foot creates a cylindrical form within the stack and this is where the decal is positioned, so that the visual aspect of the ensemble is experienced when the stack is passive and resting on a shelf. That image shows a continuous panel of four people (my assistants!) having Chinese food while taking portraits of each other with their cell phones. To define the order of the stacking of the plate, the interior of the object holds an image of a tabletop being progressively set, one dish at a time.

The Dimaxion bowls:
Earlier and less successful but still promising experiments were done using direct 3D printing with clay using the sedimentary process, layer after layer, to then be fired and “ceramicized”. Anyone who has done such experiments or followed the development of the process knows that we still have a long way to go before achieving any kind of useful or substantive results with 3D printing using clay... 3D extrusion is somewhat more promising, yet at this point most results have been rather repetitive and greatly limited formally by the effects of gravity, while the surfaces created are linear and sedimentary and equally predictable even as squiggles, so far. Yet the potential of both processes is nonetheless promising enough to continue experimenting despite the endless frustrations and shortcomings. 
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The Dimaxion bowls are reworking in 3D of Buckminster Fuller Dimaxion Map of the World. In each bowl (each set is made of a pair to create a lidded form) a full map of the world is inserted as relief topography, as if a full globe had been collapsed into a bowl. In one of the bowl, the North Pole is inside and the South Pole is on the outside, while the reverse is true for the other bowl. When these two bowls are joined together, a full map of the world is continuous on both the inside of the lidded form and the outside as well. The surface of these forms, already present as a relief topography, is further complexified by the mapping of various photographs all over the forms. These photographs are familiar images in either relatively recent or current political culture, famous examples of contemporary photography or visual art, sourced from the internet. These photographs are morphed to the surfaces, digitally flattened, then 2D printed and transferred to the forms to be fired and made permanent, thus creating an archive of significant events. These bowls are not only the first I believe but still the only objects of their type (ceramics) to be digitally conceived and realized in both their form aspects and their surface aspects using computer technologies exclusively (if we make exception for glazing and firing).

The Klein objects:
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The Klein objects, at this point consisting of a double bowl and a triangular vase, are based on the Klein bottle, which is a mathematical volumetric object that has only one, continuous surface, like a 3D Moebius Strip. Once completed, two Klein bowls stacked as one form at the “foot” are surfaced with a digitalized “wire mesh” pattern morphed over the forms, printed, applied and fired, showing the invisible, interior aspects of the forms. The pyramidal Klein vase based on similar principles receives another treatment in its numerous surfaces to also create awareness of its complexity and the process of making as well as its existence in the contemporary context.
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In each of these examples, both the forms and the surfaces, despite their apparent simplicity, could only be devised with computer technologies both in their conception and realization. Besides, they all archive images of current interest and of social interactions that speak of the times in which these functional objects are created, where and how they perform and more importantly how they are experienced, now and into the future. They are not solely ceramics at the material level and in their operative contexts but most importantly at the conceptual level by combining 3D formal aspects with 2D graphic aspects while engaging with contemporary culture in significant ways.

Working with computers to experiment further in the making of ceramics has transformed my practice in significant ways. While I have continued to make objects using analog methods all along, the addition of the potential of these technologies and processes to my vocabulary of materials, tools, techniques and above all concepts has permitted the re-evaluation of my practice as a whole and discoveries made in the context of this research also found their way in other works, notably with the inclusion of digitalized photographic surfaces on objects made by hand (see China Research on research website). It always seemed to me that it was important to make in ceramics what only ceramics can do, and I do the same with digitalization, making things that can ONLY be made this way. Basically, I am now making work I would never have considered making before, would not have been able to make before and would not even have wanted to make before. It doesn’t get any better than that. 

For more material of interest please consult my research website at www.ceramicsresearch.ca where more experiments can be found under “research” in the main menu as well as an extensive archive with live links to numerous other researchers sites worldwide working in ceramics with digital technologies, under “resources”.

Paul Mathieu is a potter who teaches ceramics at the Emily Carr University of Art + Design in Vancouver, Canada. His most recent book on the History and Theory of Ceramics “The Art of the Future” can be downloaded for free, texts and images at www.paulmathieu.ca/theartofthefuture
