
Figure 2 Further illustrates how a set of three amplitude-
increasing boosters can change the pressure requirements 
of a typical exponential horn and power supply combination.
With lower amplitude there is a greater force capability. For
purpose of illustration, a high-amplitude horn might be 
compared to third gear in a car which produces higher speed
and low torque. Conversely a low-amplitude horn — simular to
first gear which produces low speed and high torque — has
tremendous force capabilities and will vibrate under hundreds
of pounds of load. It is relatively easy to “stall” a high-amplitude
horn by operating it under high pressure conditions, just as it
would be easy to stall a car motor starting up a steep hill in
third gear. Each horn-booster combination must be tailored 
to the specific application for optimum performance.

BOOSTER HORNS

The success of welding and staking of plastics or inserting metal into plastic depends upon the proper amplitude of the horn
tip. Since it may be impossible to design the correct amplitude into the horn initially because of its shape, booster horns are
necessary to either increase or decrease the amplitude to produce the proper degree of melt or flow in the plastic part. The
choice of plastic, the shape of the part, and the nature of the work to be performed all determines what the optimum horn
amplitude should be.

Six amplitude-modifying booster horns are available: three for increasing amplitude and three for decreasing amplitude. Each
horn is anodized with the coded color for easy identification.

Higher ratio boosters are available on special order but require approval for purchase from our engineering department. It should be
noted that each horn has a limit to which its amplitude can be increased without fracturing the horn.

Figure 1 Is a graph showing how the amplitude of a typical horn can be changed by using booster horns.

Amplitude Increasing Coupling Bar* Amplitude Decreasing
Ratio Color Ratio Color Ratio Color

1 to 1.5 Gold 1 to 1 Green 1 to .6 Purple
1 to 2.0 Silver 1 to .5 Blue
1 to 2.5 Black 1 to .4 Red

* the coupling bar is not an amplitude-altering device. It is
attached between horn and converter to achieve rigidity 
in mounting.

Decrease Amplitude When:

1. System will not start or starts with difficulty.
2. System stalls with low pressure.
3. Excessive no load readings occur on power supply.
4. Going from solid to tapped horn.
5. Marking of parts occurs. High pressure provides better

coupling of vibration into plastic.
6. Plastic parts are shattered or metal inserts fracture.
7. Excessive heat builds up near nodal area in horn.
8. Diaphragming occurs.

Increase Amplitude When:
1. There is difficulty getting energy to joint resulting in a poor

or slow weld.
2. Energy is passing through joint (vibration can be felt in 

nested part; part may show marking from nest).
3. There is difficulty getting proper loading, or pressure 

required is beyond range of stand.
4. Diaphragming occurs. (Burnout of circular parts.)
5. If staking, melting occurs at base of stud instead of 

at surface.
6. Marking of parts occurs because of excessively long 

weld times.

The conditions which suggest the need for altering the amplitude of a horn are listed below.
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Figure 1. The diagrams show time
temperature curves for a common butt
joint and more ideal joint incorporating
an energy director. This modified joint
permits rapid welding while achieving
maximum strength. The material within
the director becomes the sealant which
is spread throughout the joint area as
indicated below.

Figure 2. Shows a simple butt joint
modified with energy directors showing
desired proportions before weld and
indicating the resultant flow of material.
Parts should be dimensioned to allow
for the dissipation of the material from
the energy director throughout the joint
area as illustrated.

Figure 3. Illustrates a step joint used
where a weld bead on the side would be
objectionable. This joint is usually much
stronger than a butt joint, since material
flows into the clearance necessary for a
slip fit, establishing a seal that provides
strength in shear as well as tension.

Figure 4. A tongue and groove joint
usually has the capability of providing
greatest strength. The need to maintain
clearance on both sides of the tongue,
however, makes this more difficult to
mold. Draft angles can be modified
concurrently with good molding
practices, but interference between
elements must be avoided.

Figure 5. Illustrates basic joint variations
suitable for ultrasonic welding. These
are suggested guidelines for typical joint
proportions. Specific applications may
require slight modification. Practical
considerations suggest a minimum
height of .005” for the energy director.
Where height greater than .020” is
indicated, two or more directors should
be provided with the sum of heights
equalling the formula dimensions.

Figure 6. Shows the interference joint
used when a hermetic joint is needed for
the crystalline thermoplastics (nylon,
acetal, polyethylene, polypropylene).
Since crystalline resins (such as acetal
and nylon) have a tendency of being
watery in the motion state, the adjoining
surfaces remain cool when the energy
director has become molten, resulting in
little or no interaction of melted and
unmelted surfaces. See Note
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Note: When the interference joint is
used, weld strength of crystalline materi-
als approaches 95% of parent material
strength, as opposed to 40-70% when
energy director is used. The interference
joint permits interaction between the two
surfaces during the entire melt cycle by
exposing more and more surface area as
the two surface planes interfere under
ultrasonic and clamp force.

Good fixturing should be used when the
interference joint is utilized as the outer
walls of the part may flex or distort if not 
contained by the nest.

02/00


