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1 .  I n t roduc t i on :
rn máiS-EGEñal f ields the vibration or
shaking pr inc ip le is  a wel l -known technique
for  compact ing granular  mater ia ls .  The v i -
brat ion methods d i f fer  widely .  Vibratory
compact ion can be very ef fect ive ly  appl ied
to shape green carbon mixtures.  Dur ing the
last  two decades a fasc inat ing development
took p lace ln  the area of  v ibrat ion for-
rn ing of  carbon products.  For  sake of  i ts
own manufacture of large anode and cathode
blocks for  a luminium reduct ion cel ls  and
also other  e lect rodes the Verein igte AIu-
minium-Werke AG has been strongly engaged
in the development  and appl icat ion of  v i -
brat ing machines.

2.  Pr ingip le of  a v ibratory compact ing
macnr-ne:

the-ffilEiñ-entat parts commonly used for the
construct ion of  a v ibratory mould ing appa-
ratus for  green carbon mixtures are i l lu-
s t rated d iagrammat ica l ly  in  F iq.  1.  The
arrangement and connectj.on of the nroulding
pa r t s  (des igna ted  as  21  3  and  4  i n  F ig .  1 )
on  the  v lb ra t i ng  t ab le  (1 )  p lays  a  s l gn i -
f icant  ro le for  the ef f ic iency and uni for-
rn i ty  of  compact ion.  Vj .scous carbon mixes
conta in ing p i t ,ch-coated coke par t ic l -es do
not  behave l ike dry granular  mater ia ls¡
They exhlb i t  a  h igh damping factor .  Dur ing
vibration the heavy top weight acts as a
counter-mass and exerts compressing impacts
on the carbon mixture.  One var iable c lear ly
def ined in the v ibrat ing system is  the
exci t ing force and i ts  f requency.

f t  is  however very d i f f icu l t  to  descr ibe
the mechanism of the whole vibratlng machi-
ne by usefu l  mathemat ica l  equat ions.  Fur-
thermore there are compaction parameters
of  the carbon mixtures l lke b inder  v iscosi -
ty ,  k ind of  f ; i l ler  mater ia l  and p last ic i ty .

3.  Types of  v ibratory comDact incr  machines:
On the basis  of  the construct ion e lernents
in F ig.  1 a ser ies of  forming modl f lca-
t ions were invest igated in  our  laboratory
ten years ago. Some models are shown as
simpl i f ied drawings in  F ig.  2 Eo 6.  Gene-
ra l ly  i t  could be stated that  excel lent
compactlon is attained if the rnain parts of
the moulding equipment are allowed to vi-
brate independent ly .  Relat ive mot ions
should occur  between bot tom plate,  shel l
and top weight .  I t  was observed that  even
good compactness could be reached when
transferr ing ver t ica l  v ibratory mot ions
from the shel l  sur face to the green carbon
mixture by f r ic t ion forces.  The arrange-
ment  according to type v (F ig.  3)  has be-
come our standard shaping procedure in our
laboratory to develop product  formuLat ions.
The assembly accordlng to type Iv  (F ig.  2)
is  appl led for  most  of  the industr ia l  v ibra-
t ion uni ts ,  because i t  has obviously  less

enqineer ing problems.

Addi t ional  measures may be taken to in ten-
s i fy  compact ion by a var iable speed dr ive
to adjust  the f requency to an opt imum, by
hydraulic or pneumatic pressures upon the
top weight  to  induce a s l lght  cont lnuous
f l ow  i n  t he  v i scous  med lum (see  F ig .  41 ,  o t
by appllcation of vacuum to remove the de-
t r imenta l  a l r  f rom.the carbon mix (see Fig.
5) .  The pronounced advantages of  vacuum
vlbrat Íon forming are increased apparent
densi t ies of  the carbon products by O.O5 to
o.1 g/cm3, an improved sñape stabi l i ty  of
large blocks and a better homogeneity and
structure.  An example of  a v ibrat lon mould
for  specia l  shapes is  depicted ln  F ig.  6.

4 .  P lan t  v i b ra to ry  mach ines :
¡lost nodern vibratory compactlng machines
are character ized by maximum exci t tng for-
ces  o f  abou t  1OOO kN a t  1450  r . p .m .  and
combined appl icat ion of  var iable rotat ion
speed,  vacuum and addl t ional  hydraul lc
pressure to the top weight .  These machines
are capable of  mould ing carbon b locks up to
a weight  of  about  3.3 metr ic  tons and a
l e n g t h  o f  3 . 7  m  ( 1 2  f e e t ) . ,

5 .  Development  of  cont inuous v ibrat lnq
meE,nods:

n cóiEliiüólis compacting and shaplng method
might  be desi rable when a great  number of
ident ica l  p ieces has to be produced.  The
vibrator has not to be started and stopped
for. each carbon body formed. The passage of
crít ical vibratlon iegions is avoided and
time is saved for "worklng" of the green
carbon mixture.

The ver t ica l  sect lon of  an exper imenta l
s t rand v ibratory compactor  is  shown in F19.
7.  I t  represents a f i rs t  a t tempt in  the d i -
rect ion in  rnaking e lect rodes wi thout  in ter-
rupt ion.  The mixture is  f t t ted ln to a ver-
t ica l ly  v ibrat ing tube and s lnks down into
a funnel-shaped cornpactinq chamber, ¡¡here
i t  is  compressed f rom a larger  to a smal ler
d iameter  by hor izonta l ly  v ibrat lng wal l -
seqments.  The wedge-shaped space is  a l ter-
nate ly  narrowed and widened.  So far  pro-
mis lng resul ts  have been obta lned.

Another concept for a continuous vlbratory
mou ld ing  p rocedu re  i s  ou t l l ned  i n  F lg .  8 .
The carbon mj-xture fs moved on a conveyor
bel t  wl th L-shaped mould sect ions between
a v ibrat inq table and a top welght  carry lng
a s loping bot tom plate.  The s ide wal ls
(not  shown in F ig.  8)  are f ixed to the v i -
brat ing table and form a lane through whlch
the L-shaped sect ions t ravel .

The above-mentioned methods exennplify the
great  versat iL i ty  of  the v ibrat ion pr in-
c ip le for  forminq carbon bodies.
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Fig.2 Vibratory compactor  Type IV
Parts  1,  2 and 3 are connected
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Fiq.3 Vibratory conpactor  Type V
Parts 1 and 2 are connected,  par t
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Fig.5 Vibratory compactor  Type IX
Parts  are connected as in  type IV.
Addi t ional  appl icat ion of  vacuum

Fig.7 Diagrammat ic  v iev¡  of  our  laboratorv
st rand v ibrat ion compactor
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