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Advantages of MonocoqueAdvantages of Monocoque

•Less weight compared to the standard 
aluminum frame

•Strength to weight ratio is maximized

•Requires only simple tools

•Can be easily taken apart and 
reassembled until the rivets go in 

•Easy Repair

•Simple Construction / Easy to learn



Requires Only Simple ToolsRequires Only Simple Tools

•Band-Saw, Saber-Saw, Circular Saw

•Metal Shears

•Drill Press, Hand Drill / Metal Punch•Drill Press, Hand Drill / Metal Punch

•Hammer, Mallet

•Cleko / Cleko Pliers

•Rivet Tool



ProcessProcess
•Rough Drafts

•CAD Drawings

•Plots and Patterns

•Mark / Cut Form Blocks•Mark / Cut Form Blocks

•Mark / Cut Sheet Metal

•Form the Sheet Metal

•Drill / Punch Holes

•De-burr

•Fit with Clecos (Clekos) 

•Rivet / Finish



Preliminary ProcessPreliminary Process

•CONCEPT

•DRAFTING

•PLOT PATTERNS•PLOT PATTERNS

•MARK AND CUT FORM BLOCKS

•MARK AND CUT SHEET METAL



Finishing ProcessFinishing Process
(Demo)(Demo)

•FORM SHEET METAL

•MARK AND DRILL SHEET METAL•MARK AND DRILL SHEET METAL

•FIT ASSEMBLY

•RIVET ASSEMBLY



ConceptConcept



DraftingDrafting

•Inventor

•AutoCAD



DraftingDrafting



Plot PatternsPlot Patterns



Mark and cut form blocksMark and cut form blocks



Mark and cut sheet metalMark and cut sheet metal
~Use Form Blocks



Mark and cut sheet metalMark and cut sheet metal
~Use Form Blocks

Why Use Felt Tip Pen ?



Mark and cut sheet metalMark and cut sheet metal
~Use Form Blocks

~Mark with Rolling Spacer



Mark and cut sheet metalMark and cut sheet metal
~Use Form Blocks

~Mark with Rolling Spacer

~Cut, Clean and De-burr (cut relief and pilot holes if necessary)

Why Use Relief Holes / Notches ?



Form sheet metalForm sheet metal
~Form over Blocks



Form sheet metalForm sheet metal
~Form over Blocks (secure blocks with clamps or pilot screws)



Form sheet metalForm sheet metal
~Form over Blocks

~Flanging tool if necessary (usually a hammer is sufficient)



Form sheet metalForm sheet metal
~Forming Curved Surfaces



Mark and Drill Sheet MetalMark and Drill Sheet Metal
~Rivet spacing

~Rivet Patterns

~Strength

~Drill Sizes

~De-burring



Mark and Drill Sheet MetalMark and Drill Sheet Metal
~Rivet spacing 

~Rivet Patterns

~Strength

~Drill Sizes

~Deburring
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Mark and Drill Sheet MetalMark and Drill Sheet Metal
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Mark and Drill Sheet MetalMark and Drill Sheet Metal
~Rivet spacing 

~Rivet Patterns

~Strength

~Drill Sizes

~De-burring

~And De-burring

~And De-burring



Fit AssemblyFit Assembly



Fit AssemblyFit Assembly
~Cleko Fasteners



Rivet AssemblyRivet Assembly
~Manual Method

~Pneumatic Method



Rivet AssemblyRivet Assembly
~Manual Method 

~Pneumatic Method



Tips from HarleyTips from Harley
When hammering the aluminum over the wood form start gradual with the rubber 
mallet, go in small increments along the entire length of the edge back and forth.  
Don't hit it on the outer edge of the aluminum hit it as close to the wood as you 
can.  That way it doesn't bend the just edge down it bends the whole flange at the 
wood making a nice square corner.  Keep doing this until most of the aluminum is 
down against the form.  Don't force the wrinkles down yet.  If you have wrinkles 
sticking up take the propane torch and put the heat on the wrinkle.  It won't take 
much heat, it hardly melts the plastic film off the metal.  As you heat it up hit the 
wrinkle with the rubber mallet.  Keep doing this along the length of the part .  wrinkle with the rubber mallet.  Keep doing this along the length of the part .  
Don't worry if a wrinkle reappears just make another pass back over it.  As you 
are doing this final pass make sure you hit the aluminum right at the the bend so 
you have a nice square corner.  I noticed that this wasn't done on the drive 
console and that is why it has round corners.

When deburring, don't go to much.   The holes just need a spin or two of a larger 
drill size.  Don't go so much as to bevel the hole.  You shouldn't see much 
aluminum color around the hole.  Same on the edges.  Hit the part across the belt 
a couple passes at about a 45 degree angle in the direction so the part is pointing 
down to the belt so the belt doesn't dig in and catch.  Don't bevel the edge.  We 
are not making Knives.

Don't rivet until absolutely necessary!!!  Use Clecoes!!



Tips from WayneTips from Wayne
1) When you start drilling, drill first hole and attach Drill Template to aluminum with cleco. Now 
take template and lay it down the part you are drilling (parallel to the edge). Drill last hole at 
edge of part and attach the other end of the template. Drill out the rest of the holes, inserting a 
cleco every 4-5 holes. If the part is longer than the template, follow the preceding process but 
when you get to the end of the template remove it and insert clecos in every 4-5 holes. Slide 
the template along part and cleco the first hole into the last hole drilled.

2) Before the first rivet is ever inserted, cleco the part together as it should be assembled.

3) If the rivet won't go in easily you need to chase the hole. In other words, redrill hole.

4) Holes should be drilled at least two diameters away from edge.

Hole should be two diameters from edge.
#30 drill
We use a 1", 1-1/4" and 1-1/2" hole template depending on the piece and strength needed.
Deburr holes. Remove any material spikes from around holes.
On corners, drill a hole at apex of corner than cut a line intersecting hole spaced 90 degrees 
apart
Using belt sander remove any sharp edges and round corners.



Web ReferencesWeb References
~Sources for Clecos and Cleco Pliers

www.aircraftspruce.com

www.wicksaircraft.com

~Visit our web site for more information

www.huntingtonrobotics.org

Credits: Al Thorn


