Observations:

1. The most efficient application of force from a mechanical standpoint is constant acceleration as it minimizes the work done.

2.  From a biomechanical standpoint I believe constant acceleration is also optimal as it minimizes the amount of stress on the body.

3. The expert comparisons in the casting analyzer do not show perfectly smooth acceleration (i.e. a smoothness value of 1). I believe this has been explained by Phillips in his book and also by Server on a number occasions. If we have perfectly smooth acceleration the rod will kick back at the start of the casting stroke and result in all kinds of problems. This is overcome by a brief start up period using reduced force. Once the rod has begun to bend we can apply smooth acceleration to obtain the desired match of arc and rod bend.

4. When is the optimal time to stop the rod (or allow the rod to unload)? Assuming that we are relying on rotation of the rod and not translation the optimal point is when the rod tip passes the mid point of the casting arc. We know that the effective rod length (erl) must decrease up to this point in order to maintain slp of the rod tip. After this the erl must begin increasing in order to continue tracking slp so the amount of force being applied must be decreasing from this point onward. Note that we are talking about the point where then rod tip passes the mid point of the casting arc – not when the rod has been rotated through 50% of the casting arc. 

5. There is no exhaustive data bank of  rod tip deviation vs applied force. We also can't rely on a standardized curve in the rod because this will depend on the amount of force applied and the taper/material composition/wall thickness/etc. of the rod. Fortunately, we don't have to go too crazy. If we consider the testing performed by Bruce and Noel we can determine the equations for tip path movement vs time in the x and y planes and then use a mathematical analysis known as the Laplace transform to determine the path of the tip when force is applied in different ways. I'm not going to bore people with the intermediate calculations but I did consider two cases. The first case is when force is constantly increased during the first part of the casting stroke. The graph of tip movement in this case appears as follows:
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The second case I considered was for an exponentially increasing application of force. The graph in this case appears as follows:
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These graphs have been exaggerated along the Y axis but it should be obvious that a rod that follows slp when smooth acceleration (i.e. constant force) is applied is not going to follow slp when a non-constant force is applied.

The issue is that in both cases we are using the same rod that responds to a constant application of force by generating an slp of the rod tip. We are also using the same casting arc. (So the questions are, “Can we design a rod that will respond to non constant acceleration by tracing a slp with the rod tip?” and “If we use a different casting stroke, such as the 170 cast, will the rod perform differently?”. Unfortunately I don't have sufficient information to answer these questions.

