Technical brief: Louisville Slugger “Space Age Materials” Softball

Bat – An Investigation into Structural Dynamics
The use of “modal testing” in the investigation of structural dynamics is well accepted by today’s mechanical and design engineers. One can use modal testing technology to assess the structural properties of a sample structure without any of the potential errors inherent in the various computer model-based analysis tools (it is well known that errors due to boundary condition assumptions exist in the finite element approach).

S&V Solutions has several modal test and parameter identification systems at their laboratory in Sycamore, Illinois. A sample Louisville Slugger “Genesis” softball bat was tested to see how the modal properties might affect the performance of the bat. One of the principles of S&V Solutions, Mr. Chad Peterson, is an avid softball fan (and also a pretty good batter). The following technical brief documents his use of modal testing technology to examine softball bat dynamics. 

The test setup used is shown below:
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As shown above, an instrumented hammer (Bruel & Kjaer type 8202) and piezoelectric accelerometer (Bruel & Kjaer type 4305) were used with a Bruel & Kjaer “PULSE” multichannel signal analyzer (model 3560). The frequency response functions measured in the above shown “free-free” test setup were post processed into the modal parameters of interest:

1. Resonance frequencies.

2. Modal damping coefficients.

3. Mode shapes.

The instrumented hammer was used to excite the bat at each of a series of points along the length of the bat. A sample impact test setup is shown below:
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It was theorized that the best hit from the bat would be the results of the ball hitting the bat at one of the so-called “nodal points”. These are the points were the particular mode of vibration has zero deflection. The first three mode shapes were processed into the following three graphics:
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Mode #1 – 116 Hz
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Mode one damping - 1.12 %
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Mode #2 – 476 Hz

Mode two damping – 1.86 % 

Mode #3 – 943 Hz
Node @ 6.2 inches from large end





Node @ 3.0 inches from large end.





Node @ 2.3 inches from large end.
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