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One drive is sufficient

New type of mill is reducing costs in the production

of powder coating

Thomas Schneider, Hanau

Today, powder coatings belong to the
preferred varnish systems in a lot of bran-
ches of industry. Previous ficlds of appli-
cation in the coating of metal surfaces will
be extended in the near future by new
developments also for other fields. There-
fore, the powder coating market is a field
with high growth rates and surely a bright
future. For the grinding of powder coa-
tings with defined upper particle size limi-
tation a new classifier mill with simplified
design was developed.

Basically, powder coatings are most dif-
ferent mixtures of synthetic resins, pig-
ments, fillers and additives. 4 main types
can be differed, according to the applica-
tion of the type of synthetic resin: Epoxy/
Polyester-, (TGIC-)Polyester-, Epoxy- and
Polyurethane-powder coatings.

During the production, in the first
instance the single recipe-components are
pre-mixed in suitable mixer systems befo-
re they are plastified to a homogeneous
mass by special extrusion aggregates. At
the end of the extrusion process, the hot
product is exiting via a fishtail die, is then
conveyed to a pair of cooling rollers and is
here cogged o a wide band. A subsequent
cooling convevor is cooling the product
further down ro ambient temperarures,
before it is pre-crushed on a subsequently
installed crusher to so-called “Chips”
with a particle size of approx. 5 to 20 mm.

For a furcher processing of the finished
powder coating without problems, a defi-
ned fine grinding of those pre-crushed
“Chips” is necessary. The fine grinding
process is setting the following require-
ments on the final product and the grin-
ding plant to be used:

@ To reach a smooth varnish surface, free
from specks, for standard qualities a
powder free from oversized particles
with a particle size of d99 = 100 pm,
resp. for special qualities up to 30 pm
(d99), is necessary.

@ o obrain a high flowability of the pow-
der when applying, the share of ultra-fine
particles < 10 mm has to be minimized.

@ For the production of different colours
and shades of colours, partly only
small amounts of product are proces-
sed batch by batch. The grinding plant
has therefore to be designed for quick
and easy cleaning.

For that reason, for the fine grinding of
powder coatings so-called “Classifier
Mills” are used, to achieve an exact upper
particle size limitation at a maximun steep
particle size distribution. With this, a
combination of a conventional impact
grinding and an air classifying is achieved,
which are mutually put together in one

machine housing, and are therefore repre-
senting an internal grinding/classifying
cycle. Normally, the grinding disc as well
as the classifier wheel of these machine
types are driven separately, to influence
the operating conditions for grinding and
classifying independently.

One drive for classifier wheel
and grinding disc

The new developed impact mill type
“CP” of the company Netzsch-Condux,
located in Hanau, is working with a clear-
ly simplified conception, without having to
renounce the advantages of adjustable ope-
ration conditions. The main difference of
this new mill design, compared to the clas-
sifier-mill-systems that have been on the
market so fay, is the one-rotor design of the
machine with only one drive! Grinding disc
and classifier wheel are torsionally strongly
connected and are driven by one motor.

i Figure 1: Sectional drawing of new classifier mill type “CP” with just one drive
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Figure 2: Comparison of particle size distribution between
impact mill and conventional 2-rotor classifier mill
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Optimised grinding effects are achieved by
the infinitely adjustable speed and the
adjustment of the air volume velocity. The
radial velocity of the process gas in the clas-
sifying area can be changed via an integra-
ted mechanical adjustability of the classi-
fier wheel height — at continuous volume
velocity — and thus the separation of the
single product particles can be influenced.

On the sectional drawing (Figure 1) the
function of this new mill can be seen: The
beaters (2) are arranged on the horizon-
tally fixed mill rotor (1), they are periphe-
rically surrounded by a grinding track {3).
The classifier wheel (4) is on the same
shaft as the mill rotor (1) and has an axi-
ally slidable bottom (14). This bottom is
adjustable from outside during operation

by means of the shaft (12) which is also
axially slidable and torsionally strongly
guided in the drive shaft (13). The process
air is fed via the stud (11), the product is
fed pneumatically via the stud (10} or gra-
vimetrically via the stud (15). The inner
product circulation is guaranteed by the
outer {5} and inner (7) guide cone; guide
vanes (8) guarantee on optimum on-
coming flow to the classifier wheel (4).
The ground product is discharged through
the fines outlet (6).

Extensive trials carried out with a stan-
dard powder coating have shown that
with the new Impact Mill type CP the
fineness ranges of d99 30 - 100 pm, which
are necessary for the powder coating
industry, are representable wirth no pro-
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Figure 3: Comparison of specific energy requirement
between impact mill and conventional 2-rotor classifier mill

blems. In direct comparison with a con-
ventional two-rotor design classifier mill,
the new Impact Mill CP shows a clearly
steeper particle size distribution, which
means a lower share of fines at the same
upper particle size fineness. This is clearly
illustrated on Figure 2 — here the ratios of
d99/d10 dependent on the upper particle
size fineness are shown.

Furthermore, the new mill has a clearly
lower power consumption: When using
the new Impact Mill CP, only approx.
75 % of the specific energy of a conven-
tional classifier mill is nceded, related to a
final size of d99 = 100 pm for an cpoxy-
powder coating. Also this comparison of
the two mill-systems is further illustraced
in the diagram of Figure 3.
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The assembling of such a grinding plant
is usually in pressure shock resistant
design up to 10 bar (g). After the grinding
the product is discharged in product con-
tainers via cyclone separators and the pro-
cess air with contents of fine dust is filte-
red in automatical filter units.

In case of extreme requirements concer-
ning the final product, a following clas-
sifying step is necessary, in order to redu-
ce the fine particles < 10 pm as far as pos-
sible. To achieve at the same rime the hig-
hest possible output of final product, for
the subsequent classifying of the ground
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powder coating another product of
Netzsch-Condux Mahlrechnik GmbH can
be used: The High Efficiency Classifier
type CFS/HD-S. For example: With this
classifier, a reduction of the fines < 10 pm
from 12 % down to 3 % is possible, at a
product loss of totally only 7,8%.
Hereinafter, a complete grinding and
classifying plant for powder coating is
described, mainly consisting of the Impact
Mill type CP and the High-Efficiency
Classifier type CFS/HD-S (Figure 4). The
pre-crushed powder-coating chips are fed
from a product container placed on the

ground via an injector system into the
Impact Mill. After the grinding, the pro-
duct is pneumatically conveyed — via the
process air — to a high-efficiency cyclone
separator. From there, the powder is
directly conveyed to the Classifier
CFS/HD-S with a rotary valve under-
neath, which is at the same time serving as
air seal. After the separation, the undesi-
red share of fines is extracted in the subse-
quently installed dust filter. The “coarse
product” resp. final product is discharged
underneath of the Classifier via a double
flap valve.




