
Teaching the Design Process and 

Advanced Manufacturing
with Transportation Modeling



The Design Process and Advanced 

Manufacturing via Transportation Modeling

This photo book was created to show how the design process 

and advanced manufacturing can be taught through 

Transportation Modeling. The design process side of 

Transportation Modeling involves sketching out an idea and 

then creating a CAD (Computer Aided Drawing) drawing of it 

using 3D modeling software. The resulting 3D CAD file is then 

opened in CAM (Computer Aided Manufacturing) software 

which converts it to a program that a CNC (Computer 

Numerically Controlled) router can understand. (This is the 

advanced manufacturing side.) The router is then used to 

machine (cut out) the shape of the car.



New Vocabulary

3D

CNC

CAM

CO2

extrude

fixture

machining

model

orthographic projection

profile

sketch

router



It is explained to the students that their assignment is to design a CO2 powered 

vehicle that will be cut out of this block of wood (body blank) using a CNC router.



Students then learn about orthographic projections and sketch out a vehicle.



Starting with a model of the wood block that will be used to manufacture the car, 

students first create a 2D sketch of the side view of their vehicle.



After drawing the sketch students then extrude the side profile.



This process of creating sketches and then extruding them is repeated until you 

arrive at the finished 3D model.



The finished 3D model is then exported so that it can be opened with CAM 

software and converted into a program that the CNC router can understand.



The next step is to load the body blank into a fixture that holds it in the router and 

then load the fixture in the router.



The program is sent to the CNC router and then the actual machining (cutting out) 

of the car can begin. Notice that only one side of the body blank is being cut out.



The way the fixture is set up the router can only cut one side at a time so it needs 

to be flipped after machining the first side.



But before machining the other side the axle holes are drilled on drill press. (This 

could be done manually in the router but it too difficult to see the hole locations.)



The body blank is then placed in the fixture to machine the other side.



Completely Machined Body Blank



The finished body blank is then removed from the fixture and the remaining 

material (needed for securing in the fixture) is cut off using a band saw.



After some light sanding the body blank is finally ready for assembly (or painting 

and then assembly).





Finished Product



Additional Information

For additional information see:

http://middleschool.etownschools.org/teched




