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Training Resources for the Composite Technician

The essential elements of a composite’s training facility will depend on local industry and which techniques are deemed to be most needed, as well as the available budget. The curriculum is designed to be industry agnostic with the faculty and institution partnering with local industry to emphasize what skills are most desired in the lab. 

Fabrication, Assembly and Repair Lab Facility Should Include:

1. Clean and Dirty areas (clean for layup and dirty for machining of tooling and molds, assembly, fixtures, finishing or machining of created components). There are a variety of practices based on cost and industry-requirements regarding how scrupulously clean and dirty labs are separated. The separation may extend to tools and consumables.
2. Easily reconfigurable work tables and materials racks and resources.
3. Large vacuum and compressed air systems with engines/pumps removed from instructional area. 
a. Design to make as reconfigurable as possible. 
b. Invest in systems and equipment with the lowest decibel rating as can be afforded.
c. Many labs will invest in separate sanding booths and/or downdraft tables.
4. Scrupulous attention to ventilation systems. 
a. If local industry’s feedback is to teach largely wet-lay up or with ester resins the space should be designed with industrial engineers. Care must be taken in meeting EPA emission standards, OSHA safety standards and any state or local standards. 
b. Self-contained paint booths or specialty labs (modified automotive) are necessary if teaching gel coating or any technique involving spraying.
c. Mobile or well-placed ventilation hoods with carbon filters may suffice if using mostly pre-preg and epoxy resins. (Never to be used for sanding).
5. Tool room
6. Storage room (with appropriate flammable storage cabinets)
7. Freezers  for prepreg materials 
a. Minimally chest freezers
b. Walk-in with temperature monitoring and recording and specialized inventory system ideal.
8. Curing oven 
a. Includes vacuum ports, temperature programming and recording. 
b. The size you need and/or as large as you can afford to build or buy.
9. Appropriate electrical drops for workstations and large equipment. Industrial tracks which allow easier reconfiguration are recommended. 
10. An adjacent classroom and clean break room are recommended. 
11. Eye wash stations, shower stations, first-aid stations
12. Teaching stations as appropriate (computer linked to internet, whiteboards, projection systems, document object camera, etc.)
13. Anti-fatigue mats
Types of Equipment:
1. Clean Side:  
a) Impulse/electric bag sealer (aka kitting bag sealer)
b) Heat-Con® or other dual-zone hot bonder (especially for repair) (recalibration should be budgeted)
c) Vacuum Pumps (portable) 
d) Vacuum Lines (sniffers, ports, leak check gauges)
e) Tools and caul plates to do lay-up on (i.e. aluminum plates 4” or ½” thick, 2’X2’, or 2’X3’ caul plates)
f) Heat Blankets
g) Thermocouples
h) Heat Blanket Tester
i) Thermocouple Welder
j) Infrared Thermal Guns
k) Infrared Thermometer
l) A-frame materials rack(s)
m) Heat guns
n) Tap hammers
o) Precision measurement tools
p) Appropriate cutting surfaces (self-healing or less expensive HDPE sheets, cut to size, 0.75” thick) 
q) Resin infusion starter kits (AirTech®, found easiest for starting then order contents as needed)
r) Gel timer
s) NDT equipment:
a. Digital Ultrasonic Thickness gage
b. Electronic Tap hammer
c. Ultrasonic Damage Checker (e.g. Olympus 35 RDC)
d. Ultrasonic Scanner (e.g. Olympus OminScan)
t) Consumables:
i) M, L, XL Nitrile Gloves
ii) Dust Masks (minimal, Full-face respirator with appropriate organic cartridges if necessary)
iii) Tyvek Lab Coats
iv) Batteries:  AA and AAA
v) FEP Fluro Ethylene Propylene (Red)
vi) Chromate Tape/Double Sided Sealant Tape
vii) Nylon Bagging Film 59” V-Fold
viii) Nylon release films (various)
ix) Polybags for kitting bag sealer
x) Foaming adhesives (various)
xi) WD-40
xii) MEK
xiii) Acetone
xiv) Flash Breaker Tape
xv) Dessicant
xvi) 1’x2’ Foaming Adhesive (Pacific Coast Composites)
xvii) 2’x2’ Carbon Fiber Twill 40” – (Dry Cloth)
xviii) 12” Unidirectional Fiber Glass (Dry Cloth)
xix) Biaxial (+/-) Fiberglass
xx) Carbon Fiber/Biaxial (+/-)
xxi) Breather fabric
xxii) Foam Core from Fiberlay
xxiii) Spiral Tubing
xxiv) Solid PEK Tubing
xxv) Honeycomb core
xxvi) Fasteners
xxvii) Tubing T’s
xxviii) Polyester Resin/MEKP Initiator
xxix) Ear protection (various types to accommodate comfort needs of students)
xxx) Eye protection (various types to accommodate comfort needs of students, to include face shields)
xxxi) Pneumatic tool supplies
xxxii) Utility knives
xxxiii) Magnifying glasses or ring
xxxiv) Lam rollers 
xxxv) Spreaders (hand applicators)
xxxvi) Paint brushes for wet layup
xxxvii) Mixing cups
xxxviii) Scales
xxxix) Mold-release agents
xl) Specialty scissors for cutting fiberglass, Kevlar® and carbon fiber
xli) Regular scissors
xlii) Seam Ripper
xliii) Tooling for constructing a composite product (such as skateboard, easiest to start with a kit).
xliv) T-squares with cutting guard. 
xlv) Acrylic triangles
xlvi) Protractors
xlvii) Craft paper on roll (minimum 3ft wide) or painters plastic dropcloth 
xlviii) Kevlar cutting gloves

Dirty Side: (Sometimes tools and consumables are used for dirty and clean side tasks. They may or may not be purchased in duplicate depending on cost and laboratory setup). Please note for both clean and dirty sides pneumatic tools are run “oil-less” to avoid contamination. It is up to the SME to decide the solution for their institution as this makes the tools very expensive. Many teaching labs purchase low-cost pneumatic tools and replace them when they break due to not oiling. 
a) Bridgeport Upright Mill (or other equipment for creating forms, fixtures, tooling or “post-production” finishing, could be “woodworking” equipment and include multi-axis CNC-machining equipment of various of types).
b) Vices
c) Drill Press
d) Bench or standalone grinders
e) Band Saw – Horizontal and Vertical
f) Belt and disk sanding machines
g) Tennsmith® Box and Pan Brakes (if using sheet metal goods)
h) Tennsmith® Step Shear (if using sheet metal goods)
i) Sheet metal pneumatic and hand tools (if using sheet metal goods)
j) Downdraft Table
k) Vacuum System
l) Vacuum pumps (portable)
m) ShopVac
n) Compressor with Drops for Pneumatics
o) Hand Tools:
i) Pneumatic Die Grinders 90⁰
ii) Pneumatic Drill motors
iii) Clamps (all kinds) 
iv) Straight Edges
v) Framing Square
vi) Micrometers
vii) Calipers
viii) Tape Measurer
ix) Machinist Rule/Scale
x) Dial Indicator
xi) Sockets
xii) Punches
xiii) Scribes
xiv) Combination Square
xv) Aviation Snips
xvi) Tinsnips
xvii) Deburring Tools
xviii) Sander (Jitterbug)
xix) Drills
xx) Roundovers
xxi) Reemers
xxii) Straight Cutting Bits
xxiii) Fixturing Clamps
xxiv) Utility knives
p) Drill Bits 
q) Hole Saws
r) Countersinks
s) Bi-metal Blades (bandsaw)
t) Diamond Dusted Blade (bandsaw)
u) Consumables:
i) Brushes
ii) Sheet Metal .024 thickness, 70/74 Alloy Type
iii) M, L, XL Nitrile Gloves
iv) Dust Masks
v) Tyvek Lab coats
vi) Batteries:  AA and AAA
vii) 2” Sanding Discs for Dye Grinder 
viii) Sand Paper (various)
ix) Sandpaper for belt sander
x)  Stand Up Sanding Belt
xi)  ½X4x20 Cold Rolled Steel
xii) ¼x4x20 Cold Rolled Steel
xiii) 1/8x6x20 Cold Rolled Steel

 		
2. Under Tables (or in shadow boxes or in rolling supply stations) for “lean” practice- visual inventory
a) Framing Square
b) Tape Dispenser for flash breaker tape
c) Razor Blade
d) Knives
e) Machinist Rule 12”
f) Black and Silver Sharpies
g) Sweeps (Airtech AIRSWEEP, Bondo Spreader, Red Devil 4714 4”Plastic Putty knife, Read Devil Push/Pull Window Scraper)
h) 
i) Chromate
j) Flash Breaker Tape
k) Heat Gun
l) Scribe
m) Aluminum Straight Edge(4’, some labs buy ones with cutting guard)
n) Framing Square
o) Wonder bar
p) Scissors
q) Utility knife (Stanley 10-143P Quick Point 18mm Cutter, bought in bulk)
r) 8” Acrylic Triangle 45/90
s) Seam Ripper

3. Measurement Kits
1) Dial Caliper (6 inches in thousandths)
2) Depth gage (thousandths)
3) Vernier caliper (6 inch)
4) Combination square
5) Tape measures
6) Protractor
7) Acrylic triangle (30/60)
8) Machinist’s steel 6 in rule
9) Compass
10) 12” ruler
11) Calculator (TI30X IIS)
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