CAMSHAFT DESIGN

Let’s talk a little more about Camshaft Design before going into Lobe Profile and Real Camshaft Performance.

Unfortunately Camshaft Designs and Dial-in Performance have never been “cut and dry”.  It’s Degree of Success has largely depended upon the Operator’s Experience of the cam grinder, the Engine Builder’s experience, and “cut and dry” instincts on Tuning (every camshaft will require a different tune).  

New Computer Programs brought camshafts to another level.  This takes into account, “known machine dynamic constraints and lobe profiles” that suggest (in the ball park) estimated horsepower ratings that exist before the camshaft ever leaves the computer.   

Opinions still vary between Operators.  Digital Modeling is an “Optimization Tool” that product designers have relied on for many years to refine new designs and assemblies.  As complex as it is, however, camshaft design may be broken down into two segments.

The first segment involves lobe placement on the camshaft.  It also establishes the displacement of the intake lobe in relation to the exhaust (lobe separation degrees).  This placement is very critical and MUST be EXACTLY the same for each cylinder.  This establishes the very critical Valve Train Event Timing, in relation to piston and crankshaft positions.  This is one segment of camshaft design experience that relies heavily on the designer’s experience.  As you may or may not know, you can advance or retard the camshaft in the engine, but altering the displacement requires a new camshaft (lobe separation).  

The second segment involves the lobe and clearance ramps design and profiles. 
Note:  This is the most critical and difficult segment of camshaft design.  
In today’s Race Engines you must develop a lobe profile that is very aggressive in order to produce the desired rate of lift, yet it must be smooth enough to avoid valve train problems.  You have to walk a fine line here to take advantage of the attainable high RPM power that’s available with today’s cylinder head designs, and not lose it to stress, deflection and failure of valve train parts.  Today’s camshafts have recorded significant power gains compared to 60’s, 70’s and 80’s style camshafts.  This has been done through several new approaches to clearance ramp profiles.

It’s very obvious that the computer has become a very valuable tool in all camshaft applications, from ECONOMY CAMSHAFTS to the most sophisticated of RACE DESIGNS.  We all know that computers and all the programs would be useless without the experience to back up a total design effort.  Years of design experience, along with technology and communication offers us the CAM TECHNIQUES COMPETITIVE EDGE.  

IN THE NEXT INSTALLMENT OF TECH TIPS WE WILL DISCUSS “CAM SELECTION”.
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