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In this section of the lab you’ll walk through the steps to 
create the top of a wooden stool in 123D Design and 
create toolpaths in the CNC Utility. 
 
Autodesk® 123D® Design is available for Win, Mac, and 
runs in Chrome. 
 
Download Design here : www.123dapp.com/design 
 
The CNC Utility runs in Chrome : apps.123dapp.com/cnc/ 

Class summary 



At the end of this class, you will be able to: 
§  Use 123D Design 

§  Extrude from a sketch and add features to a 3D model in 123D Design 
§  Export for CNC toolpath creation 

§  Use the 123D CNC Utility 
§  Use the 123D CNC Utility to generate toolpaths for CNC routing. 

§  CNC routing will be demonstrated using pre-recorded video footage of this project being 
completed in a machine shop. 

 

Key learning objectives 



Autodesk 123D Design can be found in the All Programs 
menu.  Please open it now. 
 
If it asks for a login please use: 
 
Login : studentau2013 
Password : MI3360lab 

Logging In 



Autodesk 123D Design can be found in the All Programs 
menu.  Please open it now. 
 
If prompted to login please use : 
 
Login : studentau2013 
Password : MI3360lab 

Logging In 



•  Open 123D Design 

•  Open local file  
•  “sketch complete.123dx” 

•  Alternatively, if we 
wanted to open the same 
file from “My Projects” on 
the 123D server we could 
do so from the open 
dialog. 

•  Show drawing dimension 
by clicking on circle 



•  Open 123D Design 

•  Open local file  
•  “sketch complete.123dx” 

•  Show drawing dimension 
by clicking on circle 



•  Zoom in and click to see 
the smaller dimensions of 
the sketch. 



•  Access the Extrude 
command from the 
contextual menu. 

 
 



•  You may extrude the circle 
with direct mouse 
manipulation or by 
entering a number.   

•  Choose 1.0 inch. 



•  Select the solid, Hide. 



•  Orient the view the side. 
•  Revolve using the 

contextual menu. 

•  Click on the shortest 
segment (vertical) as the 
axis for revolution. 

•  Type 360 for a complete 
revolution. 



•  Now choose Show Solids 
from the right side 
controls. 

•  Then choose Hide 
Sketches from the same 
right side controls. 



•  To subtract the revolved 
solid from the extruded 
stool base: 

•  Choose Combine from the 
top menu. 

•  Choose Subtract from the 
dropdown menu. 



•  Selection order matters. 

•  First click on the extruded 
stool base. 

•  Second click on the 
revolved solid. 



•  Click on the material icon 
(a sphere) in the top 
menu, and select a 
material.   

•  For this lesson we chose 
“Natural Wood”. 



•  Select the top round edge, 
a contextual menu will 
appear. 

•  Choose Fillet. 

•  Type 0.25 as fillet radius. 
 



•  We can now send the stool 
top directly to the CNC 
Utility. 

•  Please STOP here.  
 Wait for instruction. 
 Do not send to the  
 CNC Utility. 
 Thank you. 

•  We can also Export an STL 
to our local machine or 
save it to our account on 
the 123D online gallery. 



Use 123D CNC Utility to create toolpaths for CNC routing 
on a Shopbot router. 

Part Two 



•  When the stool top is first 
loaded the CNC Utility will 
look like this. 

•  We’ll go through the 
ribbon the on the bottom 
from left to right. 



•  Choose your target CNC 
router, in this case we’ll 
use the Shopbot Desktop. 



•  Set the dimensions of the 
Stock large enough to 
contain the stool top, in 
this case 12” x 12” x 1” 
thick.  The stock will grow. 

•  If we wanted to create a 
new piece of stock material 
we’d click the pencil icon 
to the right of the stock 
drop down. 

•  In this example the other 
options are fine left to their 
defaults. 

The “Add…” dialog 



•  Please do not change the 
model’s dimensions – but 
notice that by clicking on it 
they can be changed 
numerically or by dragging 
the manipulators on the 
model. 

•  We’d like to move the 
model slightly off the 
edges of the stock. 
Dragging the light blue 
manipulator in the center 
of the model, move the 
model off the edge of the 
stock.  Because the model 
will snap to the edges this 
can be tricky, sometimes 
best done numerically, 
0.25” 



•  Notice that the model is 
hovering half in / half out 
of the stock.   

•  Use the Snap to Bottom 
tool to put automatically 
position to align with the 
bottom of the stock. 



•  Now add work-holding 
tabs to keep the model 
connected to the stock 
during CNC routing. 

•  Click on the Tabs section of 
the bottom ribbon.  This 
will immediately create the 
first tab. 

•  Each time you press the 
“tab” key the current tab 
will rotate 90 degrees. 



•  Try to place one tab on 
each side. 

•  If you don’t like the 
placement or dimensions 
of a tab – highlight it and 
change it’s dimensions or 
click the garbage can icon 
to delete. 



•  Once the tabs have been 
placed it’s time to set up 
the toolpaths.  Click the 
tool icon on the ribbon. 



•  Once the tabs have been 
placed it’s time to set up 
the toolpaths.  Click the 
tool icon on the ribbon. 



•  Once the tabs have been 
placed it’s time to set up 
the toolpaths.  Click the 
tool icon on the ribbon. 



•  To view a preview of the 
actual toolpaths click the 
grey “eye” icon in the 
Rough pass section of the 
bottom ribbon. 

•  The toolpath engine may 
take a few seconds to 
generate a preview of the 
toolpaths. 



•  Black = tool is actively 
routing. 

•  Red = step over, tool is 
traveling.  

•  Errors are rare, but 
toolpaths should be visually 
examined before 
machining any parts.   

•  There are no errors here 
but an example would be a 
black path going through 
part of the stock that you 
want left untouched by the 
tool – or a red path moving 
through part of un-routed 
stock, crashing the bit. 



•  After reviewing the 
toolpaths you may choose 
to view the machining 
preview. 

•  Click the Preview icon. 

•  We recommend you start 
with the following settings 
checked: 

•  Show Tool 
•  Show Machine 
•  Show Rough tp. 

 
•  You may want to try 

turning on and off the 
Show Simulation 
parameter. 



•  Clicking on Play will initiate 
the preview.   

•  Pressing >| will skip to the 
end of the Rough pass, and 
if pressed again will skip to 
the end of the Finish pass.  
Once more to the end of 
the Cut Out pass. 

•  Note that the preview is 
rough.  The actual 
toolpaths will result in a 
smoother finish on the 
actual machine than on the 
3D preview. 



•  The final step is to export 
the toolpath files. 

•  In the main menu choose 
Export Toolpath Files, place 
the files in a folder on your 
local machine. 

•  The entire folder should be 
transferred to the CNC 
router’s control PC 
(typically via USB stick) 

•  Notice there are duplicates: 
•  .g = generic g-code file 
•  .sbp = shopbot g-code file 



•  The Readme.txt file should 
be looked at when setting 
up the CNC machine. 



Video : CNC Routing 
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