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The level of automation in powder coating using the example of movement technology
Comparing reciprocators, axis technique and robots

The high level of automation in powder coating is particularly clear from the movement technology
used. To achieve an optimal coating quality, movement systems for the powder guns are now used
in 95% of all automatic installations. The advantage: the moving guns enable a better distribution
of the film thickness than a rigid gun arrangement. By targeted positioning and guidance of the
guns with the applicable controller, the wish is to reduce the proportion of over spray to as close to
zero as possible.

The movement technology on offer is as varied as the requirements of the market. Sometimes
different systems are combined with each other even within one installation, in order to increase
the level of automation. The illustration below shows the systems available.

See Table 1 (Appendix):

Further examination will exclude pneumatically operated axes as these are only used very rarely
today.

Fig. 1.: System with reciprocators and parts sensing in

Fig. 2: Multi-axis system with Z axes and rotary axis for
front of the booth each gun
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Fig.3 Multi-axis robot system with twin gun for coating Fig.4 Multl -axis system with Z axes and rotary axis for
forklift truck sub-assemblies each gun

The criteria for the selection of movement systems are:

Size of work piece.

Geometry of work piece.

Planned level of automation for the coating.
Qualification of the plant personnel.

PN PE

See Table 2 (Appendix):

Parameters which affect coating:

The powder coater however does not to ask the application supplier to deliver a specific piece of
movement equipment, but rather a solution to his problem. This can be formulated was simply: to
coat a specific number of work pieces or surfaces in a specific time, with little waste, little use of
manual coaters and high quality.

The application supplier is thus asked to work out a suitable movement concept taking account of
the existing budget. Along with the individual project designing however some of basic parameters
always apply which are influenced by the movement technology. These have to be taken into
account in the project design for the plant.
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1. Theright visible surface rating:

For each powder gun there are empirical values
to which specific output rates have to be
logically set relative to the work piece being
coated a (e.g. flat components, profile sections)

per period. The appropriate movement unit must

be selected to suit the total number of guns
arising from this. If the powder output is set too
high, this is at the expense of increased wear
(=high operating costs) and a poor distribution
of the film thickness (Figure 5).

2. Theright gun distance:

Here the following relationships can be named:
Distance too great:

Low penetration power into corners and edges.
Magnification of the picture frame effect.

Lower film thickness.

Greater over spray.

Distance too small:

Blow off effect.

Poor distribution of the film thickness

The effect of the gun distance on the film
thickness and distribution is shown in Figure 5.
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With an axis system and multi-axis robot, the gun distance can be filed optimally as a program
parameter. For reciprocators on which several guns are fitted in groups, only the overall group can
be set. This is achieved by an automatic depth control with which the whole reciprocator unit is run

to a pre-defined distance from the work piece.
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3. The right speed for the movement S —
technology. Kondei oot 10055
The speed of movement of a gun should from whcnen B e —
experience lie in a range of 20 - 40 cm/sec. / et o
With axis systems this speed can be set Facer S
individually. With the most widespread P [ 700 w3 ] Jowwn
reciprocator systems however the stroke speed is oo I—_u__—l_—;-
superimposed on the conveyor speed. This gives  fumus e — — -
a so-called resultant sine curve. To get an Nena = —— = — == (e
optimal overlap of the individual tracks the right L B B e 7 s~ s P
number of strokes must be calculated. An i e e
example of the result from this type of calculation ™ ° ° 7 * 7 momo

is shown in Figure 6. ﬂl

4. AV(_)idance_of powder WaStage' Tabelle fur Pulververiust
The aim here is to spray powder only =
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over spray is separated out through = —
the cyclone, but only to the level of I [
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The relationship between application
efficiency (over spray) and cyclone
efficiency is a purely mathematical
function and is shown in Figure 7. _
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must be to avoid over spray. With axis systems this is mostly always the case. Here application
efficiencies of up to 80% are possible. In installations with standard reciprocators the primary
controller has to help, in only switching on the guns when the work piece is in front of the gun. The
lowest proportion of over spray is achieved by a combination of gap and height control. With gap
control the guns are switched off automatically between two work pieces.
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With height control this even happens during the lifting movement or respectively with a vertical
gun arrangement each gun is assigned a height range. The gun will then only be switched on when
there is a work piece within this height range. Position measurement systems must be installed in
the movement system for this, so that the right position or ON/OFF switching commands can be
given through a work piece sensor.

Along with these parameters, which can be influenced by suitable movement technology, there are
of course many others such as e.g. earthing, powder composition, nozzle systems, flow
characteristics, charging, to name only a few. The effects of these however will not be explained
here.

This summary is intended to contribute to a general understanding of the use of movement
technology and to give the user a checklist for critical questions to application suppliers.
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