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ABSTRA CT

In order to bend streight piecesof Lexan into variable shapesusing molds, an oven was
counstructedout of b erglassinsulation, aluminum foil and standard 110V heating rods. A
detailed construction procedureaswell asoperation and performanceof the ovenis described
below.

|. Material and Cunstruction
The following main materials were usedin the construction of the oven:

Five Fiberglassinsulation Sheetswith facing foil faced, high density, 2"x24"x48"
Four bendabletubular immersion heater elemens, length 38"

Houshold solid masonaryred bricks 4"x8"'x2 1/4"

2" self adhesiwe alluminum tape

Four 6"x3/4"x1/8" aluminum plates

A b erglassinsulation panel was placed horizortally on a table with the aluminum coded
sidefacingup. Two more panelswerethen placeson the edgesvertically with the aluminum
sidefacinginwards to form the sidesof the oven. A forth panelwascut in half and placedon
the end edgesof the bottom plate to enclosethe b erglassbox. The last panel was placed
horizontally on top of the walls with the aluminum facing inward to closeo the box. Five
red bricks were placed on top of the box to ensuresupport of the structure. The front,
long b ergalssplate was then removed and coverd ertirely in aluminum using heavy duty
aluminum foil and aluminum tapeto seare asthe ovendoor. The restof the b erglasgoints
were taped o from the inside with aluminum tape to avoid heat lossthrough convection
and ensurestructue stabiulity (seeFigure 1).

Two heating rods ead were connectedin parallel with the aluminum plates and the
resulting elemernts then connectedin seriesto limit current ow. Ead heating elemen has
a resistanceof approximately 20 Ohms which causesan approximate 8A current ow. The
rods were placed on bricks and are powered through a temperature cortroller (discribed
below). A householdgrill plate was then placed above the heating rods to hold the appro-
priate molds (Shown in the picture is a cylindrical mold). The temperature in the oven
was monitored with a temoerature probe suspgendedfrom the top of the oven and a DMM.



Figure 1: Open Oven

Il. Performance

The oven has a temperatre range of approximately 200 C and takes about 45 minutes to
reach 100 C dependingon its cortents. Figure 2 shows the typical behavior of the oven for
operation around 150 C:

Oven Heat Up, Cycle and Cool Down in C
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Figure 2: Temperature Behavior

The chirp like temperatue behavior is causedby the temperature cortroller which turnes
the heating elemeits on and o to keepa constart temperature during the molding process.
The temperature variation dependson the operating temperature and is lessthen 3%. The
heating, cooling and cycling times vary depending on the heat capacity of the items presen
in the oven. Figure 2 wasobtained with 11 briks inside the oven. This causeda cycling time
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of about 4 minutes due to heat storagein the briks. A later test with 6 briks inside the oven
resultedin faster heating and cooling and a cycling time of about 2 minutes and 45 seconds.

I'11. Electronics
The ovenis cortrolled by an electronictemperature cortroller requiring a 6V external power
source. The circuit diagram is shavn below in Figure 3:
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Figure 3: Temperature Cortroller

A Voltage comparatoris fed by two 20kOhm resistorsasa referencevoltagewhich is then
comparedto a poterntiometer and a thermistor. If the thermistor resistanceis lessthen the
resistanceof the potentiometer, the comparator turns on two relays, via a transistor, which
supply power to the oven. The thermistor is placedinside the oven suspgendedfrom the top.
Once the oven temperature rises, the thermister resistancerisesas well. If the thermistor
resistancebecomedarger then the potentiometer the voltage comparatorwill turn the relays
o and thereforethe heating elemens of the oven o. This causeshe temperature cycling
shown in Figure 2. By adjusting the potentiometer, one can adjust the temperatre of the
oven. The temperature rangefor this setupis between80 C and 170 C.

SincelLexan loosesits structural stability above 135 C, this oven canbe usedto readily
shape Lexan. By operating around a temperature of 150 C the e ects of gravity are essen-
tially enoughto force the material to take the shape of negative molds (seeFigure 1). The
clamping af small weights to the outer sidesof the Lexan sheetshasshowvn to be e ective in
shapingthe material. By allowing the ovento cool down slowly the Lexan keepsits clarity
and remains free of blemishes. Earlier test at an operating temperature of 180 C caused
rippels and lossof clarity in the Lexan. Figure 4 shows the closedoven ready for operation.



Figure 4. ClosedOven

V. Summary
The b erglass,heating rod and electric temperature cortroller construction provedto be an

e ective and inexpensive way to build a big enoughoven to shape Lexan. The strucure is
easyto asserble and all parts usedare readily available at local hardware stores.



