
Subject: Diaphragm Breakup Modes
Posted by skywave-rider on Thu, 28 Mar 2013 04:33:39 GMT
View Forum Message <> Reply to Message

I saw this video on Facebook, it's public, so I think it will be viewable here. It shows what I imagine
to be diaphragm breakup modes, in sand. Don't know if it's instructive, but it is fun to watch:
https://www.facebook.com/video/embed?video_id=522647317785917

Subject: Re: Diaphragm Breakup Modes
Posted by skywave-rider on Thu, 28 Mar 2013 04:36:43 GMT
View Forum Message <> Reply to Message

You can see new patterns form at resonant peaks.   

Subject: Re: Diaphragm Breakup Modes
Posted by Wayne Parham on Thu, 28 Mar 2013 04:49:53 GMT
View Forum Message <> Reply to Message

Yes, those are breakup modes. Standing waves that form ripples across the surface of the
diaphragm.  The lines show the center of the fold, where the diaphragm is actually not moving.  It
is the zero-crossing point of a standing wave along the surface, with complementary ripples on
either side. 

This is why cone damping is so important in a midwoofer. At low frequency, the cone moves as a
rigid piston but as frequency increases, the cone begins to flex across its surface, with standing
waves forming across it. If a cone is not well damped, the modes are severe and response is
jagged. But if the cone is damped enough, you won't even be able to tell the modes are there
because they are so highly attenuated.

Ironically, stiff cones aren't the key here, because they tend to break away sharply causing the
most severe notches and peaks. A stiff diaphragm tends to have low internal damping.

If the diaphragm were so rigid it would not flex through the entire passband, that would be ideal.
An example is beryllium diaphragms in compression drivers. But in larger diaphragms, such as
midwoofer cones, it is nearly impossible for them to be rigid enough to stay pistonic through their
range. In this case, the goal is not to be rigid, but rather to be well damped, slightly flexible but
resistant to twisting.

What you want is something fiberous, something that allows movement but with a lot of
resistance. Good old paper seems to work best, especially if made with ridges or other details
along its surface. The material and shape (both overall and detail) of the cone are key to providing
effective mechanical damping.

Cool video! Thanks for the link!
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Subject: Re: Diaphragm Breakup Modes
Posted by zheka on Thu, 28 Mar 2013 15:40:00 GMT
View Forum Message <> Reply to Message

awesome stuff!

thank you
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