
Hand Built Bike 

Auto CAD Tutorial 

Basic Set Up 



1. Show Menu Bar  



2. Format_Units  



3. Units_Decimal  / Precision / Direction Control  

Dirction  Control  ŗWest 180Ř sets up angle orientation so that AutoCAD start measuring angle from 9 oŚclock to 
clockwise which we need it to draw Śchainstays  . gd`c stadś angle. 



4. Object Snap Settings (F3)  

Object Snap (F3)  
 
Needs to be turn on/off to select correct 
end/mid/center/node/quadrant/intersection/perpendicular/Tangent 
points for accurate drawing.  
 
Right Click on Osap  
 
You can right click and select setting for more options (Next Slide)  



5. Object Snap Settings (F3)  



6. Ortho Mode (F8)  

Ortho Mode (F8)  
 
To draw objects in right angle (0, 90, 180, 270)  



Hand Built Bike 

Auto CAD Tutorial 

MTB Geometry 
Part 1. Rear Triangle 



1. Draw Baseline  

Command Box  
 
As a beginner, use command lines to follow steps/options.  
 
Line Command  
 
You can either type ŗLineŘ in the command box or ŗLŘ Enter. 
Click where you want the line start.  
Click where you want the line finish.  
By clicking multiple points you can create lines or polygons.  



2. Finish Baseline  

Specity  next point or [Undo}  
 
In this case type ŗ2000Ř for the next point. 



3. Find the Center of Rear Axle  

BB Drop  
 
Å To apply BB Drop we need to know the wheel radius since BB Drop is the vertical 

distance between the center of axle and the center of BB Shell.  
ÅYou need to draw straight line that measures ŗRadius of your tireŘ from the ground. 
Å Use Left Endpoint of baseline.  
ÅMake sure your ŗObject SnapŘ is on. 
ÅMake sure your ŗOrtho ModeŘ is on to draw perpendicular line from the baseline. 



4. Draw Rear Wheel  

Circle 
 
ÅType ŗCircleŘ or ŗCŘ Enter 
Å Specify Center of the circle by selecting endpoint as below.  
Å Specify Radius of Circle by selecting left endpoint of baseline as below.  

 
Å This Rear Wheel will be moved to correct position once we figure out the 

chainstay . 



Center of the BB Shell  
 
Å Draw a line that measures 1000  from the center of axle since we want to put the center of BB Shell at the 

midpoint of baseline. (No specific reason. Just to train your CAD skills)  
Å Draw a down vertical line that measures your BB Drop distance (68 for this drawing).  
Å You can either restart line command or type in your number.  

5. Find the Center of BB Shell  



6. Draw BB Shell  

Draw BB Shell  
 
Å Draw a Circle 
Å Specify center of circle  
Å Specify radius of circle or [Diameter] _ Sxod ŚCś enq ch`ldsdq rhmbd vd jmnv sgd ch`ldsdq ne AA Rgdkk 
Å Then type BB Shell diameter. (39.7 in this drawing)  



7. Draw Seatstays_Polar Coordinate System  

Polar Coordinate System (@Distance<Angle) _Turn off Ortho Mode  
 
Å Line Command 
Å Specify start point : Select center of BB  
ÅSpecify next point : Type ŗ@Length of Seatstays<Seat Tube AngleŘ (i.e @431<73) 

 
Since we set angle direction ŗ180 WestŘ CAD will measure angle from 9 oŚclock to clockwise. 

73 Degree  



8. Draw Chainstays 

Draw Chainstays 
 
Å Draw Circle from center of BB Shell  
Å Specify radius of circle : Type Chainstay Length (i.e. 431) 
Å Draw line from center of BB Shell to the intersection point.  

 
Å Erase Chainstays circle 



Move Rear Wheel  
 
Å Select Rear Wheel by Cross Selection (Right to Left Seclection) 
ÅType ŗMoveŘ in the command box or ŗMŘ Enter 
Å Specify base point : Select center of rear wheel  
Å Specify second point : Select left end of chainstays which is center of axl 

9. Move Rear Wheel  



Hand Built Bike 

Auto CAD Tutorial 

MTB Geometry 
Part 2. Main Triangle 



Fork Rake  
 
Å Fork rake is the amount of offset from the head tube centerline to the front axle centerline and it is 

measured along a perpendicular to the head tube centerline. Fork rake must be carefully matched to the 
head tube angle to produce a bike with desirable handling characteristics. Generally speaking, forks with 
more rake are considered better for touring because of their ability to absorb more road shock. Forks with 
less rake are considered better for racing because of the way they make the bike more compact under the 
rider and give a solid feel of the road . 
 

2-1. Fork Rake_Measurment  / Purpose  



2-2. Fork Rake_Drawing  Approach  

Fork Rake  
 
Å For training purpose, draw fork / head tube set horizontally.  
Å Rotate whole drawing by head tube angle. (180 West Clockwise setting will eliminate extra calculation.)  

 

72 Degree  


