
In the electronic products manufacturing 
industry, there is a clear trend towards 
board assemblies with populations mixed 
with SMT components and THT compo-
nents. And to respond to this change, 
more and more electronic production fa-
cilities make the decision to purchase and 
install selective soldering systems, since 
only a selective soldering system enables 
the user to solder individual solder joints.  
Yet, when larger areas of the printed cir-
cuit board, or even the complete board is 
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populated on one side only, manufactur-
ing as well as throughput requirements 
may necessitate the use of a full wave. 
Soldering the individual joints would un-
duly increase cycle time, drastically re-
ducing the throughput. To overcome this 
limitation when processing classical wave 
soldering applications, and to increase 
throughput, Ersa has developed and pat-
ented a new wave soldering nozzle – the 
Mini-Vario-Wave!
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The aim of this new development was 
to offer for the existing selective solder 
pots a nozzle with the broadest possible 
wetting width, while retaining the con-
cept of the selective soldering process, 
which is based on being performed on 
non-moving assemblies being soldered 
at 0°. The customary excellent repro-
ducibility and the stability of the selec-
tive soldering process were to be main-
tained at all times. This goal has been 
achieved by the new and patented Ersa 
Vario technology, which is also being of-
fered for standard wave soldering appli-
cations on Ersa systems. 

VARIO TECHNOLOGY

The Vario-Technology is based on a lin-
ear arrangement of single mini nozzles, 
through which the liquid solder flows. 
The goal to optimize the solder flow 
characteristics ultimately determined 
the final shape and form of the mini 
nozzles. To support this goal, the ar-
rangement of the individual mini nozzles 
was selected such that ideal drainage 
of the solder is ensured. On account of 
these fluidic optimizations incorporated 
into the mini nozzles during the design 
stage, two substantial process-techni-
cal advantages were gained:

The vertical and dynamic flow of the liq-
uid solder allows for the optimized wet-
ting of pins and pads. Furthermore, the 
turbulent, continuous flow of the solder 
emanating from the mini nozzles pro-
vides for a very high rate of heat trans-
fer into the assembly at the point of 
soldering, adequately covering the need 
of heat of the pins to be soldered. 

As well, the modified outflow of the sol-
der from the mini nozzles features an 
improved peel off of the solder from 
the joints made, substantially reducing 
the number of shorts while ensuring 
the proper concave shape of the solder 
meniscus. And finally, because of these 
modified flow characteristics of the sol-
der, horizontal wave soldering has been 
made possible, that is, moving the as-
sembly through the wave soldering sys-
tem at 7° is no longer required. 

Through the special design of the mini 
nozzles, and the enlarged free space 
between the individual nozzles, a homo-
geneous pressure distribution under the 
PC board is provided. Mainly responsible 
for this homogeneous pressure distribu-
tion is the free space between the up-
per rim of the nozzle and the underside 
of the assembly. Since for Mini-Vario-
Wave applications individual nozzles are 
applied, the volume between the upper 
rim of the nozzle and the underside of 
the assembly is augmented by the addi-
tional space between the individual noz-
zles. This generates a uniform flow pat-
tern and minimizes unwanted dynamic 
pressures which negatively influence 
the flow behavior of the solder.

As it is state of the art, the complete 
Mini-Vario-Wave is placed under a pro-
tective nitrogen cover. This inerted at-
mosphere prevents the formation of 
oxides on the surface of the solder and 
minimizes the generation of dross. Op-
erating in a nitrogen atmosphere also 
has a positive effect on the flow char-
acteristics of the solder, tending to re-
duce the defect rate.

Ersa Selective Soldering System 
VERSAFLOW
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Ersa Modular-System: VERSAFLOW 
Selective Soldering System with dual 
solder module

ELECTROMAGNETIC SOLDER PUMP

An electromagnetic pump is installed 
to continually circulate the solder. This 
pump technology, installed in selective 
soldering systems years ago for the 
first time by Ersa, has the advantage, 
that it is extremely low on maintenance 
interventions and virtually wear-free. 
These properties are due to its con-
structive design, as there are no me-
chanical components being moved.  As 
the coils of the pump are electronically 
controlled, a very precise, dynamic and 
reproducible wave height is ensured re-
spectively a constant pressure is being 
generated. 

Since Ersa is relying already for 15 years 
on this proven pump and solder bath 
concept, the Mini-Vario-Wave is com-
patible with all standard Ersa selec-
tive soldering systems. A later retrofit 
on already installed selective soldering 
systems is therefore possible, and Ersa 
customers can fall back on the proven 
range of nozzles and wave formers, a 
range, which has now been augmented 
by the Mini-Vario-Wave.

FLEXIBLE PROCESS PARAMETERS

The demands which are placed on se-
lective- or wave soldering systems are 
manifold. They range from processing 
rigid or flex boards right up to process-
ing heavy copper boards (thick-copper 
boards). To adequately satisfy these 
diverse challenges, it is indispensable 
to have a high level of control over the 
process parameters. And one of these 
parameters is the ability to accurately 
position the solder wave below the as-
sembly.

During the complete solder process, 
the printed circuit board is fixed in 
the conveyor and does not move. It 
is the solder module, consisting of a 
three-axis system on which the solder 
bath is mounted, that is moved to the 
joints to be soldered. All three axes are 
independently controllable and allow 
therefore a precise positioning be-
low each joint. This flexibility offers a 
number of advantages when compared 
to standard wave soldering systems. 
Aside from being able to solder joints 
positioned in a straight line, it possible 
to solder, by simultaneous movement 
of the x- and the y- axis, diagonal lines. 
In applications with a propensity for sol-
der bridging, this ability may lead to a 
substantial reduction of these defects.

For those situations where either pins 
of different length, SMD’s or other in-
terfering structures are present on the 
underside of the board, it is possible to 
individually, and for each joint that is to 
be made, adjust the z- position of the 
Mini-Vario wave. This flexibility in the 
creation of solder programs enables 
the user to also process highly complex 
board assemblies with a high degree 
of efficiency. Since, for the soldering 
process the board assembly needs to 
be heated up, it may lose some of its 
rigidity and sag in the center under its 
own weight. This amount of sag can be 
measured by a laser, and a subsequent 
three-ax interpolation can compensate 
for this deviation.

If, because of the distribution of inner 
copper layers of an assembly, varia-
tions in the heat requirement of differ-
ent sections of the board are present, 
modifying the travel speed of the solder 
bath will alter the wetting time (contact 
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time) so that, regardless of the amount 
of heat required, the correct amount 
can be made available to the board to 
ensure a safe process. The same ef-
fect can be achieved by increasing the 
pump power, which has the effect of 
increasing the turbulence of the wave 
by raising the volume of solder being 
circulated. The dynamic control of the 
electromagnetic pump allows, addition-
ally, a defined peel off (in the range of 
tenth of seconds) at the end of the 
track. Finally, the standardly available 
wave height test of the Mini-Vario wave 
ensures a stable, reproducible wave 
height over the full production period.  
With all these features, the Mini-Vario 
wave offers numerous flexible possibil-
ities in order to optimize the soldering 
results. 

MODULAR SYSTEM CONCEPT

Ersa system platforms offer the pos-
sibility to string together different 
process modules to customize the 
systems to conform to a customer’s 
specific demand, thereby ensuring an 
ideal manufacturing process to the 
user. Aside from complete process 
modules such as flux-, preheat-, mini 
wave- or dip module, some specific ad-
ditional options can be combined in the 
respective modules. This is highlighted 
by the possibility to specify a dual pot 
system with Mini-Vario waves installed. 
Through the use of two separate solder 
bath in a solder module, mounted on 
two independently of each other oper-
ating z-axes, will it be possible to oper-
ate with two different nozzles or wave 
formers installed in the baths. Both 
solder baths can be independently pro-
gram activated and perform application 

Ersa Dual-Solder bath with 
Ersa Mini-Vario-Wave and 
single nozzle

specific tasks on a board assembly. If, 
for example, on a board assembly there 
is a section where there are SMD com-
ponents and leaded components in 
close proximity, and another large sec-
tion with leaded components only, the 
section with the mixed population can 
be soldered with a very precise single 
nozzle with 6 mm diameter installed on 
solder bath 1, while the open section 
with the THT components is soldered 
with a Mini-Vario wave with a wetting 
width 0f 70 mm installed on solder bath 
2. The switch over from bath 1 to bath 2 
takes a few seconds only. This will sub-
stantially reduce the cycle time, raising 
the throughput of the line. 

In the case of mixed production, i.e. 
classical wave soldering products and 
selective soldering products, the sys-
tem will recognize via a code the type of 
product and autonomously select the 
correct solder program – either mini 
wave or Mini-Vario wave. The modular 
Ersa system concept offers high flex-
ibility in the manufacturing process and 
high through-put.

CLOSENESS TO CUSTOMERS 
AND INNOVATIVE STRENGTH

With over 200 selective soldering sys-
tems delivered world-wide during 2013, 
Ersa was able to confirm its world mar-
ket leadership in the selective soldering 
technology. The concepts of customer 
proximity and focusing on customers’ 
needs are indispensable for Ersa, as the 
corporation is highly motivated to main-
tain the trust of its customers in itself 
and in its equipment, today and in the 
future. 
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Since the electronic production indus-
try is driving towards reductions in cycle 
time while, at the same time, maintaining 
a high level of flexibility, Ersa has accept-
ed these demands of the customers and 
has put its combined innovative force 
into developing the Mini-Vario wave.

Following the CAD supported design- 
and simulation phase, an extensive 
evaluation under production conditions 
took place in Ersa’s laboratory.  After 
the internal release, the Mini-Vario wave 
had undergone a field trial in a multi 
shift operation at an existing customer. 
There, additional know-how and expe-
riences under actual production condi-
tions could be gained, and the superi-
or performance of the Mini-Vario wave 
could be demonstrated.

During many soldering trials with cus-
tomers in the Ersa application center, 
the Mini-Vario wave, side by side with 
the established single nozzles, has 
shown its flexibility and potential. The 
steadily growing number of customer 
inquiries about the wave underlines the 
high acceptance of the Vario technolo-
gy on the market.

Ersa application center – customers 
and other interested parties can 
extensively test the soldering systems 
or get advice on processes from Ersa’s 
application specialists. 

CONCLUSION

Summing up, the Mini-Vario wave offers 
a large number of benefits and added 
value for the user, both from the view of 
technology as well as economy:

  In-house manufacturing

  Flexible process parameters

  High throughput

  Low investment 

  Small footprint on production floor

  Reduced operating costs

  Can be retrofitted into existing  
  selective soldering systems 

  Reliable system partner

  Word-wide sales and service network

For additional information:  www.ersa.de


