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Introduction





     Many people are confused about the difference between a cast and a mold.  A mold is a negative impression or template of an original object.  Its contours are the reverse of the original.  A cast is a "positive" impression made from the mold, having the same contours the original object.  While this may sound fairly straightforward, in practice it can be confusing.  For example, consider fossilized footprints.  Some workers consider a rubber peel from a dinosaur track to be a cast, while others consider it a mold, since one can view either the track or the foot that made it as the "original."  One can also define a mold and a cast in functional terms.  For example, if one takes the rubber track peel and makes a plaster track replica from it, many workers would say that the peel is serving as a mold in relation to the final track replica, regardless of whether it is a cast or mold in relation to the original track.  My advice is not to loose any sleep over this.  Most people will know what you are taking about by context.





     A wide variety of materials are available for making molds and casts of fossils and other objects.  Among the commonly used materials are plasters, latex rubber, silicone rubber, clays, epoxies and resins (sometimes reinforced with fiberglass), gels, wax, metals, and plastics.





Plaster





     A variety of gypsum-based products or "plasters" are widely used for molds, casts, rigid backing structures or "mother molds," and as protective jackets for large field specimens (like dinosaur bones or broken legs).  Plaster is readily available, inexpensive, easy to use, and fairly strong (especially when reinforced with fabric).  It is also relatively safe, although one should avoid inhaling plaster dust, especially older plaster mixtures that may contain asbestos fibers (Plaster or Paris and most other plasters sold today do not).  





     Plaster also can be painted or pigmented to resemble original specimens.  The few disadvantages include its weight, risk of breakage (in comparison to rubber materials), and inability to be used on specimens with overhangs or undercuts (although even in such cases multi-piece plaster molds may be used).  Plasters generally record slightly less detail than rubber compounds, although this is only relevant when microscopic detail is needed.    





     The most commonly used casting plaster is "Plaster of Paris," a white, fine-grained plaster available at most hobby, craft, and hardware stores.  Other gypsum-based compounds called "gypsum cements" or "stones" have additives for greater strength, durability, or colorability, and are available from scientific supply houses.  One major manufacturer of casting plasters is U.S. Gypsum Co., located at 101 South Wacker Drive, Chicago, IL  60606, which will supply product information upon request.


               


    Generally, the plaster is mixed with enough water to produce a thick soup or paste, and then poured or spread onto a prepared specimen (the specimen or model should be covered with a release agent, unless it is a flexible rubber mold).  Most casting plasters harden (or "set up") in an hour or less, although longer setting times are sometimes required.  One can apply plaster "bandages" to reinforce a cast or mold, by applying fabric strips soaked in plaster slurry.  After the plaster has hardened and been released from the mold, it may be heated in an oven at about 120 degrees F for about an hour to drive off any latent water and strengthen the cast.  It may then be painted if desired; water-colors or acrylics generally work best.





Latex Rubber  





     Liquid latex rubber, derived from rubber trees, is commonly used to make flexible molds.  It is available from many hobby, craft, magic, and scientific suppliers.  The mold-making process is easy, but time-consuming.  The liquid latex is usually painted on in several layers, allowing each layer to dry before the next is applied, until a desired thickness is achieved.  The first coat should be applied fairly thin (if the liquid latex is too thick, it may be thinned with distilled water).  Burlap, gauze, or other types of fabric are sometimes between the latex layers to reinforce the mold.  The entire process normally requires at least several hours, although drying time can be accelerated by blowing air and/or mild heat.  When thoroughly dry, the mold is peeled off the specimen, and may be used to make positives casts using plaster or other rigid casting compounds.  If the object has deep or severe contours, a rigid supporting jacket or "mother mold" may be created over the original mold to allow it to keep the proper shape.  The mother mold may be made of plaster, resin, or urethane foam.  One disadvantage of latex is that it is more susceptible to deterioration than silicone; latex molds must be stored in a clean, dark place at room temperature.





RTV Silicone Rubber


�
     RTV or "Room Temperature Vulcanizing" silicone rubber compounds are ideal for making molds of dense, rigid objects.  Cured silicone is firm but flexible, and resist decay, most chemicals, solvents, and large temperature ranges. One can use a silicone mold to produce anything from ice sculptures to low-melting metal casts.  It tears somewhat more easily than latex, but can be reinforced with gauze or burlap, and in general is the preferable material for long-lasting molds of important specimens.  





    Most RTV silicones are mixed in two parts (a base and a catalyst), and then poured over a specimen.  Complicated subjects may require a two or three-part mold, connected with tongue and groove "keys."  Normal curing (hardening) time is about 24 hours, but can be accelerated to as little as 1 hour with special "fast" catalysts and/or application of heat.  RTV silicones are available in a variety of viscosities (thicknesses), colors, and other properties.  Most require special deairing equipment for best results (to remove air bubbles) but the thinner varieties (especially General Electric RTV 3110) may be used with good results without deairing equipment.  RTV Silicones are expensive and generally available only from rubber and scientific suppliers.  At the time of this writing, a one-pound can (enough to cover about 1 square foot to a 1/4 inch thickness) of most RTV silicones will run between $16 and $20.  One disadvantage (besides higher cost) of silicone is that some varieties can discolor some specimens (always run tests on unimportant specimens). 





     The two largest manufacturers of silicone products are General Electric and Dow Corning; both companies sell only through local distributors (which may be found in the Yellow Pages or by calling the manufacturers).  Another manufacturer is Silicones, Inc., which will sell direct to the customer.





     Less expensive one-part silicone products (often sold in squeeze tubes) are more widely available in hardware and department stores, and often sold as sealers, glues, and caulking compounds.  However, most have additives designed to make them adhere strongly, and therefore are generally not recommended for mold-making, unless liberal quantities of a release agent (like Vaseline) are used.  Also, most one-part silicones cure by releasing acetic acid, which can damage some specimens.





Other rubber compounds





     Other rubber compounds, such as polysulfide rubber or urethane rubber, may also be used for making molds and casts.  They are not as good as silicone, and are more dangerous to handle, but have a similar consistency, and are less expensive (and may be thought of as a poor-man's silicone).  





     Urethane rubber compounds are mixed in two parts like silicone, but both the liquid materials and fumes are dangerous, and should only be used with protective gloves and good ventilation.  One manufacturer of urethane rubber molding material is Synair Corp. P.O. Box 5269, Chattanooga, TN  37406, Tel. 800-251-7642.  They sell direct, and will supply product and technical information upon request.





     Polysulfide rubber is somewhat more complicated to use (requiring a base and two catalysts), smells like rotten eggs, and tends to loose its shape over time.  Polysulfide rubber molds should always be stored in a mother mold, and with not contact between the mold surface and other objects.  A major supplier of polysulfide rubber is Perma-Mold in Columbus, OH.   Perma-Mold also sells silicones and other mold and cast making materials.





Expandable Foams   





     Expandable urethane foams are mixed in two parts, and expand to several times their original volume (requiring some type of containment structure).  They are expensive, but a small amount goes a long way.  Some hobby and craft stores carry them under the brand "Mountains in Minutes" (model train enthusiasts use it to make fake landscapes).  Other types are sold as flower pot filler for artificial flowers.  They are the same type of compounds used for boat flotation, insulation, and packing material.  Expandable foams are not recommended for original molds or casts, since they adhere strongly to most surfaces, but are often suitable as a volume-filler or for mother molds.  The foam is very light, and is often used when weight is a major consideration (such as when traveling).  Always use plenty of ventilation with expandable foams or other urethane-based products, and avoid getting the foam on skin or clothing (it is extremely difficult to remove from either).





Clays  





    A variety of clays, especially plasticine and other oil-based clays, are often used to make quick (though less permanent) casts.  Oil-based clays can be pressed into a rigid original, and then gently removed to yield a fairly accurate (though possibly slightly distorted) mold.  Some oil-based clays can be fired at low temperatures in a household oven.  One popular brand name is "Super-Sculpty," available at many craft and hobby stores.  





    A variety of water based clays also can be used to make casts but must be fired in a kiln, and often shrink significantly during firing.





Resins and Epoxies  





     A variety of two-part, synthetic resins and epoxies are available from many craft, hobby, and industrial suppliers.  Most are mixed in equal portions of catalyst and base, and become hard and rigid when fully set.  Check manufacturer information for proper release agents and compatibility with other casting and molding materials.  Always have adequate ventilation when using resins and epoxies; some give off dangerous vapors. 


�



Gels





     Dentists use a water-based, quick-setting gel known as "Alginate" for making bite impressions, which can be used for other mold making applications, especially when time is short.  An Alginate mold begins to distort and dehydrate within hours; however, it sets up quickly even under moist conditions, and can be used to make a quality cast before the mold deteriorates.  





Plastics





     Plastic mold and cast making usually requires special equipment.  However, some plastic sheets and pellets that melt at low temperatures may be used for small mold and cast projects.  Some of these plastics are available at hobby and craft stores; other are available from industrial suppliers.  





Wax  





     Melted wax can be used to create reasonably accurate molds and casts, but are susceptible to distortion upon removal, and of course melt and distort with high temperatures.  The latter property has been exploited for centuries in what is know as a "lost wax" process, an intermediate step in metal casting.  Soft wax may also be used (like clay) to "plug" gaps in molds and casts, or to create separating or retaining barriers.  





Sand


     


     Temporary sand molds are sometimes used as an intermediate step in metal casting, especially for large industrial castings.  A sand box is also handy for supporting molds while pouring a cast, especially when no mother mold was made for a deep or complicated mold.





Metals





     Metals and alloys such as bronze, brass, aluminum, silver, lead, and iron have been widely used for casting.  Metal casts can be made directly from certain heat resistant silicone, metal, or sand molds.  They can also be made with the ancient art of "lost wax" or investment casting, in which a wax cast is used as a template for a ceramic mold, and the wax melted away during the pouring of the molten metal.





     Metal casting requires high temperatures, and should be done only with proper equipment, under supervision of experienced casters.  Often metal cast work is sent to professional foundries.  





    Aluminum foil may be used to construct temporary retaining walls during a casting procedure.  Paleontologists sometimes use it as a separating layer between bones and plaster jackets, or to protect specimens during transport.   
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