
3D Engine Modeling 
 

With the advent of 3D metal printing, engine design requires a 3D model of the proposed 

engine.  The passages in a 2-stroke engine are difficult to represent for those used to 2D 

drawings that allow the pattern maker’s interpretation of the final shape.  Below is the method 

I use.  I model all internal shapes as solids and then subtract them from the outside solid shape.   

You can define shapes over the inner shapes by using offsets around the inner sketches and 

building the outer solid with similar methods.  I use Fusion 360, but any good 3D modeling 

program should allow a similar approach.  The design is for an advanced, 5 transfer, piston port 

26 cc engine with a triple exhaust.  The bore is 34 mm and the stroke is 28 mm. 

The first issues are the transfers.  The A port is closest to the exhaust with the others labeled B 

and C for the single boost port.  I use revolves for the transfers so the first step is to design their 

cross sections. 

 

A Transfer Layout 

Note the dimensions from the top of the cylinder and the relationship to the engine centerlines.  

The passages are outlined as splines with the up angles dimensioned.  The shape is then 

determined by the angles set at the bottom of the outline.  The other passages are similar and 

laid out below. 



 

B Transfer Layout 

 

 

C transfer (Boost Port) Layout 

They are revolved into their approximate locations around the cylinder as below. 



 

A Transfer Revolve 

 

B Transfer Revolve 

The passages are then cut using extrusions to the correct horizontal shapes from the layout 

below. 



 

Transfer Cut Layout 

 

This gives the rough transfer shapes below. 

 

A Transfer 1st Cut 

 



 

B transfer Cut with Hook 

 

The A transfer needed a second cut to clear the exhaust side port. 

 

A transfer 2nd Cut Layout 



 

A Transfer 2nd Cut 

 

Adding fillets to the corners gives the final transfer shapes. 

 

A Transfer Final 



 

B Transfer Final 

 

C Transfer (Boost) Final 

 

The intake and exhaust passages are done with lofts.  I draw the port shapes and then extrude 

them onto the bore surface.  I used the outside for the intake to visualize clearing the boost 

passage.  Otherwise, I find it easier to draw the port shape on the center of the bore at an angle 

that aligns them properly with the other ports.  Lofts work best with centerlines in Fusion 360.  

Where the centerlines aren’t straight, I use splines between two points.  That makes it easy to 

shape the centerline with a smooth curve.  Intermediate cross sections can be placed on a 



plane along the centerline or an offset plane if needed.  I only needed to do this with the intake 

passage to clear the B transfer. 

 

 

Bore Surface 

 

 

Exhaust Center Port Layout 



 

Exhaust Passage End Outline – ¾ Total Port Area 

 

Exhaust Side Port Layout 



 

Exhaust Passage Down Angle Layout – 1 ½ Times the Bore Long 

 

 

Exhaust Side Passage Centerline Layout on the Plane Defined by the Down Angle 

 



 

Intake Centerline Layout 

 

Note projections in purple from the extrudes.  This allows you to find the port center. 

 

Below are examples of the various extrudes onto the bore surface. 

 

Intake Port Shapes 

 

 



 

Exhaust Main Port Extrude onto Bore Surface 

 

 

Exhaust Side Port Extrude onto Bore Surface 

 

The final lofts with cross sections are below. 

 



 

Exhaust Main Passage Loft 

 

Exhaust Side Passage Loft – Constant Cross Section Area 



 

Exhaust Passages Final – Outlet ¾ Total Port Area at 1 ½ times the Bore Long 

 

Intake Passage Loft with Cross Section 

 



 

Intake Passage Final 

 

Intake and Transfer Ports Final 

 



 

Exhaust and A transfer Final 

 

Though the process may look straightforward, there’s a lot of cut and try involved.  The transfer 

passages are designed first, then the intake is shaped around them.  I design the exhaust 

passages last and juggle the side port and A transfer port shape for clearance.  The next step is 

to build a water jacket around the passages and finally an outer solid that encloses everything.  

The solids can be then cut together, subtracting the inner passages, to form the final cylinder.   


