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BILL MILL GRINDING

MENORANUM REFORT O, MG

Freviows stadies of ball mill grinding have shown
that effiecisnt prinding vequires & cascading action., (&
Manual of Ball Millinz E.D, 88% and Glags Bad Mill Grinding
Btudy - Plint 1936) (In the presence of liguid of low viscos-
ity (one cembipolse)cascading is present up to aboubt 90% of .
oriticel speed vhoro the oritical speed is the theoretical
apped at which the ouier row of balls vwill be carried around
the mill dus to the conbrifugel action of the mill. Recom-
mended plant practice 18 to grind at about 60 to T5% of cri-
tical spasd. - : . '

Studles carvied out at the Philadelphla laboratory.
with the gizss end mill indicete that with high viscosiby
poses cascading doos not occcur st speeds as high as 65% of
cribical speed. The folloving squations relate the approxi-
mate maxitum speed Por cescading (or most efficlent grinding),
to the viscosiby of the base being ground. ,

51 M13L ¢yoles per hour = 1850 - 0.5 %
6 Miil Cycles por hour = 1650 ~ 0,45 n_

n.» viscosiby of base In centipoises st tempevabure of grind.
The shove equebtions apply o beses of densdity of about one and
40 mill speeds of 3579 of oriticsl or higher. They were deri-
yed froxw dabta obtained with & 1.5 mill, -~ ,

: . The results of the s‘i:ué;} indicate that with mill bases
of high viscosity {1500 contipoines or more) the cascading action
is diminished end Inefficient grinding resulis. : .

Redueing tke ball size frow 5/8"7 to 3/16" reduces the
casceding and o retain & similay pattern, 4L 18 hecessery o re~
dose the base viscosity by about 80%. Therefore, when ball sise
is roduesd the ezpsctsd Incrense In efficioncy will be observed
enly 4F the mill bove viscesity i very low, - :
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To obiain & onzeading action with m‘b‘bleﬁ, it is pec-
sRSEry W0 reduce Phe L3duid viscoslby to & lower level than in
YT i steel balln, Bven with & lov density liguid, ths
visooeily should not mez.aa@;i 400 op. and with the hﬁ,gh dons ity
BLIY hoses povw bheing zround, this is probably high. There may
e 345%1n Qiffewvance In meny canes m’ween ghirring in a vat
and grinding in a mml ag far og grimimg aobion 18 aoncerned.

The vse af the concept of oritisel speed &3 & ori-
sorion of casoading action in & mill xay have ilmpariecd & false
sonse of securlty and lod %o the development of bases which can-
not pone 1bly be grownd by o cascsding action. Plant studles
show e e mede %o detormine the limiting speeds and viscositiss
fop grizding by %&m:’img action.

: T ball mil 1 grinding ’bzr & cascading acbion there is
a porvica called the “doad space” in which the balls move at &

rodeae) apoed. From the appetrance of the glass end mill in
LpITo 2 weing a miziure of small and lorge stesl balls the 1iq-
uld meves throvgh this space conbinuocusly snd no logs in effic-

jeney ooours through isclation of & port%um of the ‘b«me in this
sectio of the mill, The presence of & "dead space’ is probably

ists dmpovtence than mill speed and base viscosity in deter-
!w’m@mg efficioncy. Produets prepered by bell mill grind-
Ing arvo ofben Inforior in uelity to simllsr products prepared in
& %o & ¥, mixer oF by the Plint Process. This poor quality 48
s.aem.g.u.mﬂs related to nferior dispersion and this in Lturn may Lo

aured by the vse of nefficient bell mill grinding condibions.
ﬁ:@u:slwm éispezsion wiil be morc readily obltained if tho basse be-
g ground s relstively lovw in c&@mﬁ:y end low in vmcoaity
{zmans 1000 w%mmm}.

mwmg:amw ave Doing wade to Grey wp 8 mmm fozv )
wlont etvdy of the lumpovbtant fsw*com discussed above.
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