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JOINING TECHNOLOGY Welding

With production times of more than 
three minutes per component, 

fitting a plastic frame used to be a time-
consuming task for apra-plast Kunst -
stoffgehäuse-Systeme GmbH. The rea-
son behind the long cycle times was the 
total of 18 brass female connectors 
which had to be inserted into the frame 

individually using heat. An automated 
process was not worthwhile due to the 
low number of units. The alternative 
process of molding the female connec-
tors was also ruled out because of the 
high associated costs.

In a conversion with apra-plast, 
Herrmann Ultraschall GmbH & Co KG 

learned about the challenge and pres-
ented an idea for a more efficient pro-
cess. In collaboration, a special ultra-
sonic welding solution could be devel-
oped. The result: the production times 
for the component were significantly 
shortened and the efficiency of the 
entire process increased.

Welding Small Batch Sizes Economically Using Ultrasonics

Well Embedded
Joining methods often call for creativity – especially when small series are involved. Herrmann Ultraschall  

has developed an ultrasonic welding machine for a control unit manufacturer that inserts 18 brass female 

 connectors into a plastic frame with high precision. The system has not only slashed cycle times and 

 eliminated most of the manual work stages, but is also highly versatile. Re-tooling to weld inspection 

windows into plastic housings takes just a few minutes, thanks to its quick-change functionality.

The blade sonotrode enables the brass female connectors to be inserted into the plastic frame simultaneously – and not individually in succession.  
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female connectors are stimulated by the 
ultrasonics, which cause them to vibrate. 
The vibration is then transferred to the 
plastic frame and initiates the melting 
process. The melt flows into the inden-
tations of the female connectors where a 
fixed connection is produced. This pro-
cess allows the brass female connectors 
to be embedded completely into the 
frame, simultaneously protecting their 
material from damage. This produced a 
visually impeccable result. 

During the weld process, it is essential 
that the female connectors are com-
pletely and evenly inserted, as the frame 
for manufacturing the end product, a 
control unit, is screwed to a counterpart. 
Irregularities on the surface, such as those 
caused by protruding female connectors, 
could mean that both parts of the plastic 

Five Times as Fast thanks to the 
Special Blade Sonotrode

The joining task consisted of inserting 
several brass female connectors into the 
polycarbonate frame simultaneously 
using ultrasonics. To do this, the com-
pany first developed a special sonotrode 
which can insert all female connectors 
simultaneously and precisely for each 
side of the frame. They were able to 
reduce 18 stages which were previously 
required for the complete frame to just 
four stages, meaning that the cycle time 
was reduced to just under 40 s – this is a 
mere fifth of the original duration. 

During the weld process itself, the 
blade sonotrode is applied simultaneous -
ly to all brass female connectors on this 
side over the full length of the frame. The 

housing cannot be connected together 
to create a seal later. 

Sonotrode and Workpiece Fixture 
Work Hand in Hand

To ensure an even insertion of the fe-
male connectors, the component must 
be completely planar in the machine 
during the weld process, and it must be 
able to be fixed in place so that no 
movement occurs. A special fixture with 
grooves was developed for this purpose. 
This allows the user to insert the compo-
nent securely into the fixture, clamp it in 
place and weld the first side of the frame. 
The part is then turned and re-fastened 
and the second side of the frame is 
welded. All 18 female connectors are 
embedded in a total of four steps. Dur-
ing the project development process, in 
the end, it was the combination of the 
specially designed sonotrode and fixture 
which enabled a reliable ultrasonic weld 
process for the long frame with edges of 
310 mm in length. 

A Welding Machine with Change 
 System for Several Applications

To reduce the amortization time of the 
ultrasonic welding machine, the Herr-
mann Engineering team suggested 
further possibilities for use from apra-
plast’s current projects. The quick-
change system for the weld tools means 
that the ultrasonic welding machine can 
be re-tooled for a different application in 
just a few minutes. A further project was 
implemented in conjunction with the 
frame, and this was also produced in 
small series. 

This product is the plastic housing of 
a measuring instrument into which a 
PMMA inspection window is embedded. 
The pane was previously attached by 
hand, which entailed several disadvan-
tages. The connection between the 
components must be watertight to 
guarantee the flawless function of the 
end product. However, when inserting 
these using adhesive, air bubbles would 
frequently be formed which jeopardized 
the tightness. As well as this, the com-
ponents were able to slip out of place 
due to the manual attachment process, 
which meant that it was not just the 
tightness that suffered, but also the look 
of the end product. 

One of the female connectors before (left) and after the welding process (right). The complete  

and uniform embedding of the female connectors is essential for an optimal end product.  
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Jürgen Könen (2nd from right), Managing Director of apra-plast, is happy about the ultrasonic 

welding machine’s versatility. © Herrmann Ultraschall
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adhesive also ensures a visually impec-
cable result and creates an environment-
ally compatible connection completely 
without additives. Another crucial cri-
terion for using ultrasonic welding tech-
nology was the possibility of process 
monitoring: by closely monitoring and 
validating every single weld process, the 
machine ensures a level of process relia-
bility which had not been achieved 
before, according to the user. 

Basic Training and Individual 
 Consulting 

With the two developed solutions, 
apra-plast is working with ultrasonic 
welding technology for the first time. 
In-depth basic training on ultrasonic 
welding and consulting with regard to 
the financial and technical feasibility of 
the project were crucial to the decision. 

By hiring a machine, the customer was 
able to perform tests in-house under 
real production conditions, and familiar-
ize themselves with the use of the 
technology in advance.

Automated Welding Solutions Pay off

The developed welding solution makes 
it clear that the use of ultrasonics is also 
worthwhile if you produce small batch 
sizes. The condition for this is in-depth 
support over the full duration of the 
project so that a versatile machine can 
be developed. Particularly when com-
pared to manual joining processes, 
ultrasonic welding offers the big advan-
tage of faster production times and 
increased product quality, meaning that 
clients can design entire manufacturing 
processes to be more economical, 
sustainable and efficient. W

The plastic frame is clamped into a specially developed fixture during 

the weld process so that the female connectors can be completely and 

evenly embedded. © HerrmannUltraschall
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Quick re-tooling means that the ultrasonic welding machine can also 

be used for other applications such as welding in an inspection window 

into a plastic housing. © Herrmann Ultraschall

The portal of the 
plastics industry!

Initial tests showed that the use of 
ultrasonics here could contribute to an 
increase in product quality. The inspec-
tion window is connected to the plastic 
housing via ultrasonic welding to create 
an absolutely tight seal. In turn, not using 


