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Processing Instructions
TL-2100
THERMOPLASTIC COMPOSITE

The TL-2100s (Semi-Flex, Semi-Rigid, Rigid and Ultra) are composite materials constructed by sandwiching acrylic sheets 
between woven-Carbon Fibers. The reinforcement provides strength and stiffness in synergy with the thermoplastic 
matrix. Although the matrix processes like any other thermoplastic, one has to consider the fact that the reinforcing 
fibers practically do not stretch. The TL-2100 materials have to be processed accordingly in order to attain the desired 
end results, i.e. strong-stiff-thermo-adjustable components. The following guidelines are recommended for optimal 
results:

Drying
The TL-2100 blanks are shipped in desiccated-sealed bags. When the bags are opened, the blanks slowly absorb 
moisture (see “Storage” below). Excessive moisture absorption will cause blistering upon heating to the 
thermoforming temperature range. If necessary, re-dry at 250°F (121°C) for at least 12 hours. Caution: Separate the 
blanks when drying, as they soften enough to fuse to one another at this temperature.

Cutting
The TL-2100 materials may be cut with simple tools such as band saw with 8 to 14 teeth per inch blade running at 2,500 
feet per minute or faster. In anticipation to forming, it is recommended that the blanks be trimmed as close as possible 
to the final sizes of the components. Wipe off dust and other surface contaminants before thermoforming.

Heating and Forming
The TL-2100 blanks are rendered pliable when heated at 380° to 400°F (193° to 205°C) for about 3 to 5 minutes, 
depending on individual oven conditions. Within 10 seconds, they can be made to conform to the molds’ shapes. 
Heating is accomplished using commercial convection ovens. Farberware is a widely used brand. Infrared ovens are 
cautiously recommended. Although hot plates are sometimes used for heating thinner materials, we do not 
endorse their use for orthotics materials, as well as household Toaster Ovens. See “Forming Procedure” below.

Forming Equipment
The TL-2100 orthotic materials are intended primarily to be formed by vacuum forming over custom-cast molds, 
which are usually made out of Plaster of Paris. However, press forming between matched molds maybe used to 
produce multiple copies of a component. Vacuum systems designed for this step are available from 
Briggate Medical Company (refer to the OrthoPress in our catalogue or online at www.briggatemedical.com).

Grinding & Polishing
The formed TL-2100 components usually require trimming and polishing. Use band saw for trimming, 
40-80-grit sandpaper sleeves or carbide sleeves (will last longer and is more effective) for rough edge grinding,
and 120-grit or finer for finishing. A 3mm Tycro wheel also works well. A hard rubber 3”x 3” wide sanding
drums, for mounting the sandpaper sleeves. Edges and surfaces may be polished with a cloth buffing
wheel and compound. Most of these products are available from Briggate Medical.

Drilling
Drilling, if necessary, can be accomplished using standard drill presses or hand held-drill motors with
regular twisted and fluted drill bits. Composite drill bits (McMaster-Carr’s website, key words “drill bits,
composites” provides variety of drill selections) are recommended if cleaner cuts are required.

Bladder Material for the Vacuum System
A thick .070” - .125” bladder made from natural gum rubber (JMS Plastics Supply, item #7099-2) or silicone
rubber (Bondline Products, item #BP-103-G-.080) is recommended for best results.
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Other recommendations
Temperature is a very important factor in thermo-forming. Be sure that the temperature does not vary more
than 10°F from the set temperature and should be monitored with reliable temperature indicator or recorder.

Avoid gumming up the cutting and grinding tools by not generating excessive heat, that would melt the
plastic matrix, due to excessive speed, application of too much pressure or both.

The matrix is acrylic, which can micro-crack when contacted by acetone, dissolved by MEK, Toluene and
other strong organic solvents. Isopropyl alcohol is usually used for cleaning.

Forming Procedure
Stabilize the convection oven at 390°F (198°C) ± 10°F (5°C)
Set Vacuum at >=25 inches Hg
Heat the blanks for 3 - 5 minutes.
4. Locate the heated blank on the cast (mold).
5. Hold the blank by partially lowering the lid and putting hand or fingers outside the bladder.
6. Apply vacuum by fully closing the lid and triggering the vacuum solenoid valve.
7. Help forming the contoured area, e.g. heel caps, with finger and palm pressures.
8. Hold vacuum for about 1 minute allowing the formed part to cool and harden.
9. Remove formed components from cast.
Note: Steps 4 thru 7 should be accomplished within 10 seconds. When applying palm motion
during forming, work the material from high to low regions.

Heat Adjustment
TL-2100 devices can be heat adjusted using a conventional industrial grade hot air blower. For best results,
use a heat gun that blows hot air at temperatures ranging from 300°F (148°C) to 500°F (260°C) (Master
Heat Gun - JMS Item #HG-301A) The recommended rating is 1200 watts. When applying heat to the
device, maintain a distance of 1.5 to 2 inches between the heat source and the material. Avoid spot
heating by continuously moving the device and the heat source for best results. When properly heated, the
material may be adjusted for approximately five seconds.

Bonding
As an acrylic-based system and all primers and adhesives used for neat acrylic sheets provide good to
excellent results. Surfaces should be prepared prior to bonding, using Scotch-Brite pad to roughen the
bonding area, and clean wipes dampened with MEK (not soaking wet). Upaco 2520 from Worthen
Industries has been TCPC’s adhesive of choice for bonding different substrates to the TCPC
acrylic composites.

Storage
For best forming results, TL-2100s should be protected from the effects of moisture prior to forming, similar
to sheet acrylic. The bags can be re-sealed. The safe total out-time is eight (8) hours.


