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Coronavirus Cases:

Deaths:
1,618,822
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Figure 1.1  Cryslal struciure
of a fraditional piezoslectric
CEramic
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Low Q Resonance High Q Resonance

75% of R
T ] Maximum
S | 75%of 5
S Ny el e e S
£ | Maximum =
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g E Bandwidth for
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= Bandwidth for |5
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-5 4 -3 -2 A R +1 +2 +3 +4 +5 5 4 -3 -2 - R +1 +2 +3 +4 +5
Driving Frequency Driving Frequency
R = Resonance R = Resonance

Frequency and Amplitude Units are arbitrary but are the same in both illustrations
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1300 Volts 120/240 VAC
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Fig. 1. Amplitude transformation from converter to hom end.
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To increase the frequency,
reduce the length.

To decrease the frequency:

-+

N—

‘Widen the slots;

-Advance the radius position; -Reduce the diameter;
',, “, FY
>

-------
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Mechanical quality
factor (Qm) = 250 = 700 = 1000

Frequency range Should include the stack Should be within the
[Fr-Fa] nominal frequency converter frequency range

Operational Should be equal to or tighter than the

2:}‘1““‘5'{“5“3"5' - - stack nominal frequency +0.5%

General guidelines for testing ultrasonic welding stacks.
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Polarity marks

Pressed and sintered
piezoelectric
material

Electrode

Figure 1- Typical piezoelectric ceramic for ultrasonic welding converters.

Crack

Figure 2 — Comparison between the deformation of an intact ceramic (a) in radial vibration
mode and a cracked ceramic (b)
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Ruptured ceramic

Figure 3 - Ilustrative sequency of the growth of na internal crack originated from mechanical
strains: 19) ceramic with an internal crack, 2°) ceramic with a visible crack, 3°) fractured
ceramic.
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Figure 11 - Ultrasonic converter with a fractured piezoelectric ceramic piece. The other
pieces were recovered and used after being tested for internal cracks.
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Measurements showing the pattern of a ceramic with no cracks (left graph) and of one
with an internal crack (right graph). The presence of cracks is easily identifiable by additional
resonances.
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