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GRINDING MECHANISM
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The vibratory mill differs significantly from the traditional ball mill in working principle and efficiency: The ball
mill relies on the rotation of a drum to drive grinding media, generating an impact force of about 1G for
crushing; whereas the vibratory mill utilizes the centrifugal force generated by rotating eccentric weights to
drive high-frequency vibration of the grinding chamber, enabling the media to produce strong impact forces of
6-10G. Combined with frictional effects, this achieves highly efficient crushing, with grinding efficiency

reaching 10-20 times that of a ball mill.
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o SMBHEMIRShH YT Comparison with the existing vibration mills
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Our various experiments show that the efficiency of grinding by a vibration mill in m a ~
Al powder, Al Mg powder, pure iron powder, WC, SCM, copper alloy, general increases when the amplitude is big rathelr than wheln the frequency i§ high. = 06 S
amorphous alloy, metallic silica, metallic chrome, metallic Therefore we have adopted lower frequency and bigger amplitude compared with the i
manganese, molybdenum sponge titanium, rareearhth metal, izirsfg?ngna:ci!su::jec:‘utlrwe‘/isbar;t;o;oxe“rls’ which enable more fine grinding and better i
ferromanganese, ferrochrome. Although it is not needed with large models, our originally developed special 03
controller is attached with medium and small models so that the big shaking at

starting and stopping can be controlled.
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Various alumina, zirconium, silicon nitride, silicon carbide, black lead,

fluoric aluminum, synthetic mullite, magnesia clinker, cullet, frit,
fluorite lime stone.

EERtE  (Hr)
Dual-drive continuous vibration mill Pulverization Time (hours)

with the upper and lower cylinders.
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. EE.%\ M'HM’H'\ @*4’ There is no change in the relation between the ball filling ratio and the grinding ﬂ % 10
Electric and magnetic materials, polishing materials efficiency up to the ball filling ratio of 30%. But between 30% to 80%, the bigger the g
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SRR, WHES B BRI B SR BB, BB BALE. SRIE. BLE. EILH. fling rato i, the better the effiency becomes, thus showing the linear relation 2
One cylinder dual-drive, non inversion CENKE. S, BB, AN, SWHEEH. RAWE. The standard quantity of materials prepared is that which fills the space of the ball
discharge type batch process , i o , , L i 100%.The less the quantity is, the shorter the grinding time becomes. In the
vibration mill. Ferrite, alumina, titanic acid barium, fitanic oxide, carborundum, continuous models, the smaller supply makes staying time longer, with the grain size
silicon carbide, boron nitride, manganese dioxide, antimony oxide, distribution shifted toward fine grinding. L = = = o+ oo

bastnasite, quartz, various ceramic powder, mixed grinding.

£ = Noi Ball R ?Eﬂﬁai(g (%)
| AT Ao SAG . = oise all Replenishment Rate (%
* iﬁﬁﬂ N P%Jﬁ*’l’ \ 7%*4 Fillers, pigments and paints olla
TEE. Bh . BEE. LGN SLER. B REREBITRRSEIOEN04SN GEYTAERIAEL) MRS, BhTHEHS (d8)120
= \EE_’ o \ T o R (ATHF2E) , BEBRSEHERE. MERSKRER, BETRKI02205 e
q \ == P N . — . o — o > i
HR A% R s, HREEESHTFERARMERRR, SMRSELASHNEN £ "™ 2 N
B B R Zh B A HE R A R B R AL Red oxide, paste, calium carbonate, organic pigment, fluorescent SR E N, 2 ﬁ 90 y \\
pigment, glass fiber, carbon black, white carbon. o ¥ 8 Rod——3 =
One cylinder single drive, inversion Although the noise of 90 to 110 dB (almost equal to phon) is generated during the 5 ~ A5 &
discharge type batch process o B Foods operation, it can be easily absorbed as the frequency is high (4KHz). Also it can be i;'; GO - —— sBall|  |Unloaded
vibration mill. AR reduced by 10 to 20 dB by install- ing a noise absorption equipment. In addition, the = |

noise is not in the high frequency range butin the low frequency range, and does not
seem as loud as it would normally be for the high dB level.
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Vegetable fiber, powdered tea, green laver, garlic powder, onion
powder, whale powdered bones, milk sugar.
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Case study of CD continuous vibration
mill.
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Case study of FV.MB batch vibration mill.
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Activated charcoal, sulfur, herb crude drug, herb extract,
pharmaceutical, dried entails, ammonium sulfate, potassium
chloride.
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Special cement, gypsum, slaked lime, coal, reduced uranium pellet,
radioactive waste ash, mountain gravel.
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Recently more fine powder are required in electronic parts etc.
But attaining such improved fineness is difficult because of the
abrasion by media and the foreign substance mixing in rotating
parts. Out of these, abrasion is unavoidable in grinding. But
mixing of foreign substance is

not the problem with vibration milles as they have no rotating
parts in grinding rooms. We can apply high purity alurina,
zirconia, urethane and nylon (MCN) as liner and medium, as well
as harding high manganese steel and especially bulky welding
materials.
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Most vibration of vibration mills can be absorbed by the spring but
slight vibration is transmitted to the foundation. Therefore, if you
use precise instruments or measures near the place where a
vibration mill is fixed, such as upper floors or adjacent rooms, you
need vibration control equipment.

Our originally designed special vibration controller can reduce
the vibration to the level of 1/10 —1/40, virtually eliminating effects
on precision equipment level.
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» EERZ Main Specifications

CD BYRENIIENL (%40
Model CD Vibration Mill (Continuous)

CD-20 65¢ 240 kg 3.7 kWx6 Px2& units 750 kg

CD-40 550¢ 2,000 kg 18.5 kWx6 Px2& units 3,700 kg
CD-50 1,090¢ 4,000kg 37 kWx6 Px2& units 7,000 kg
CD-50L 1,280¢ 4,700 kg 37 kWx6 Px2& units 7,700 kg
CD-60 1,910¢ 7,000 kg 55 kWx6 Px2& units 10,500 kg
CD-70 3,040¢ 11,000 kg 90 kWx6 Px2& units 15,600 kg

¥ TG, AR, A AT IE A,
Specifications may be changed without notice for the purpose of product improvemest.

» FER<F Main Dimensions

CD-20 1,300 mm 2,000 mm 900 mm 530 mm 1,060 mm
CD-40 2,620 mm 3,930 mm 1,370 mm 970mm 1,900 mm
CD-50 3,240 mm 4,470 mm 1,740 mm 1,140 mm 2,210 mm
CD-50L 3,440 mm 4,850 mm 1,840 mm 1,135 mm 2,230 mm
AR EDIR B 1 R H R 2R CD-60 3,840 mm 5,540 mm 2,090 mm 1,240 mm 2,430 mm
Movable Grinding Cylinder Vibrator As One Unit Set CD-70 4,400 mm 6,330 mm 2,250 mm 1,320 mm 2,600 mm

VERT: HLHLRE B b TR E )R] 6E 2 MR 7 T B A 2R 0K A IS A AT AN
N.B: Motor capacity and processing abillity may vary according to base material type and granular media weight required for the product.

ERAE . k. BAMAASERAHIRE BT RIERR
REXEERMEGRMN. BMAKNBRAALINKE,
ST AR A N RT3 R AR ME S IR B BB 1

MERT RN NER (ZEER) LFET. B, €7
B, WATLIGES90E180°, B GBHNENFIHE

B, EHREANESRETENHENRER=FE. BURE
RE, AWURFRANE, FATURTEEM I~ RIEE
B,

WMREIRE, GANE—ENNTREES SRS SRELHETZRIERER llustration of mixing and grinding
TERFEHFRITIT. REET UGB A ERR on e
FHHE , SRXBEEZAE. Maueral A Maera B

it 83
Measuting hopper

The grinding cylinder can be easily removed from the cradle (sup
porting panel). Therefore it can be replaced and also rotated by

[T R S

Mill supply hopper

RRIBE,.

The vibrator units composed of bearing case, bearing, shaft

90 to 180° to avoid the local abrasion of special linings, making
the life span of the cylinder twice or three times as long as that of
the ordinary ones. Set up with the jacket, the thermolabile lining
can be protected, and increase of the product temperature can
be prevented as much as possible.
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Driving part Without Qil Scattering

and bearing cover are installed on the right and left sides of the
supporting panel with bolts. Having twice as many bearings as
the existing type, you can adopt small size bearings and
maintain the driving parts easily.

In case a bearing is damaged, you can replace it with the spare
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Rotary valve

unit and start operation again within one to two hours. Then WA AL
you can also replace the damaged bearing with a new one later, el
taking ample time. Mﬂgm*iﬁpp
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Qiling to the driving parts is all grease lubrication, which can be
done equally and concentratedly during the operation through
the grease pump at option. Used grease automatically flows out
through the sealing cover to the waste grease pot, which can be
seen outside of the mill. Therefore you can operate in a clean

f
Roary valve

environment without oil pollution.
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Model FV Vibration Mill (Batch)
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Easy execution and replacement of lining

1 o h BIR BN FEHL
Works well as a continuouns vibration mill for
intermediate crushers
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Model FV vibration mill is our original dual-drive batch process
vibration mill with the driving parts taken out of the griding cylin-
der and fixed on both sides of the cylinder. This is different from
the existing types with the driving parts passing through the
cylinder. Therefore it has no projection such as pipe inside of the
cylinder, making the execution and replacement of the lining very
easy.

MREABIH 2B

Complete automation from material input to discharge

MEFFARMUEENEEDNE, TEXTHERENER
TSe A ERRHEL .

NEERB B FEERNEANRE, BWZMEBEHBRIE.
Automatic discharge valves set up on both sides of the grinding
cylinder enable discharge without inversion.

You can operate the whole process completely automatically
from material input in the quantity measured beforehand to
grinding and discharging.

> FERE Main Specifications
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Vibration mills are considered indispensable as fine grinding
mills which grind materials into a micron or sub micron level.
Recently their use has been widening to be used as a
continuous crushing and mass-processing mill by making the
length of the grinding cylinder of Model FV about double.
Around steel rod is inserted and the materials are crushed at a

stroke with strong force. The life of the liner is also extended as
the special abrasion resistant steel is applied.

EBERTHERSE

Best fit for precise mixing
MHEMBEZH AR ZEBREMBNR, FZRERN
KRES. RESHRNSHEEERAGRE.

High speed motion of balls brings a big effect in mixing and
agitation, making the mill a very powerful precise mixer for
ferrite, ceramics and soon.

FV-20 65¢ 235kg 57¢ 95 kg 2.2kWx6Px2£ units 720 kg 20¢
FV-200 645¢ 2,370 kg 585(¢ 980 kg 18.5kWxBPx2& units 3,700 kg 200¢
FV-300 970¢ 3,560 kg 890¢ 1,490 kg 30 kWx6 Px2& units 5,100 kg 300¢
FV-500 1,600¢ 5,900 kg 1,520¢ 2,560 kg 37 kWx6 Px28 units 7.800 kg 5000

Ve HUPL D R AT A B DR R K 7 ik T T IS A R A ST A AL

Motor capacity and processing abillity may vary according to base material type and granular media weight required for the product.

> i;Rﬂ' Main Dimensions
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Grinding time can be chosen freely.

Fine grinding is possible in a short time.

Dry and wet process specifications are both available.

Model MB Vibration Mill (Batch)

> igﬂ% Main Specifications

18.5 kWx6P 2,700 kg

MB-100

390¢ 1,430 kg

100¢

MB-250

790t 2,900 kg

45 kWx6P 5,500kg

250¢

vk L EARERRRE A G R, 2. AUhL g B A 5 AR A
N.B: 1. Listed weight is the weight without media 2. Motor capacity varies according to media weight

» FERF Main Dimensions

FV-20 1,600 mm 1,090mm 600mm 1,110 mm 455 mm
FV-200 3,230mm 2,140mm 1,340 mm 1,810 mm 870 mm MB-100 1,730 mm 1,490 mm 1,520 mm 700 mm 1,220 mm
FV-300 3,640 mm 2,480mm 1,540mm 1,970mm 930mm MB-250 2,200 mm 1,920 mm 1,960 mm 820 mm 1,570 mm
FV-500 4,070 mm 2,750 mm 1,800 mm 2,080 mm 950 mm SRR 67 P B AR LS T BB A . A 53 4T

* 7R AUAS AT REBHIN BB, MA@, HWEERELIE RS RZAN. pecifications may be ch d without notice for the purpose of product improvemest.

Specifications may be changed without notice for the purpose of product improvemest.
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Material
375 20N
Hard ferrite
375N
Hard ferrite
ARHERER
Soft ferrite
E=nis]
Oxides
L=
Alumina
eaafs
Sintered alumina
A=
Magnesia clinker
AT
Fire-resistant material
IR
Mortar
=W
Alumina clinker
BAEIEK
Electromelting magnesia clinker
A
Silica alumina
i
Silica
BKER
Phthalocyanine Blue
aFkeE
Lithium hydroxide
SEMHIS
Calcium hydroxide
TEMEK
Activated carbon
)

Cobalt
—Ha
Manganese dioxide
p=tls ]

Tin oxide
KRR
Carbon ferromanganese
HEER
Ferro silicon
ShER
Ferromanganese
R
Ferro chrom
Nickel mat
i
Sulfur
AR
Manure
TEMER
Activated charcoal
b
Coke
Bk

Carbon

Carbon

BEE]

Talc

e

Lime

il

Resin

g
Vegetable fiber

tEMET 4

Herb medicine

iz

Chinese medicine
L]
Dried onion

Illusrtation of model CD vibration mill grinding

Grain size

10 mm
10u
5
0.5 mmop
60 mesh
100 mesh
3mm
3~4mm
3~4mm
30 mm
80 mesh
40 ~80u
9 mesh
RER
=1 mm
-5 mm
-5mm
2~3mm
200 mesh 93%
—30 mesh
—28 mesh
2~3mm
5mm
10 mm
5mm
20mm
1mm
5mm
10 mm
@1 mm
10 mm
10mm
—200 mesh 35%
3 ~4mm

3 mm
5
Fiver
B4
Fiver

50 mm £ R
Flake

i
Model

CD-20
CD-35
CD-40
CD-35
CD-30
CD-40
CD-50
CD-40
CD-70
CD-30
CD-20
CD-35
CD-40
CD-50L
CD-40
CD-60
CD-30
CD-60
CD-70
CD-20
CD-20
CD-40
CD-35
CD-20
CD-40
CD-20
CD-20
CD-20
CD-30
CD-50
CD-20
CD-50
CD-20
CD-20
CD-35
CD-30
CD-20

CD-20

R
Media
=
Rod
WK
Steel Ball
EX
Steel Ball

Rod
[
Rod
HAUIETR
Alumina
FLLERTK
Alumina
=
Rod
7
Rod
3
Rod
=
Rod
SAAETK
Alumina
WK
Stainless steel ball

#
FAIER

Alumina
FUIER
Alumina
=
Rod

B”
Rod

WEK
Steel ball
MK
Steel ball
523
Steel ball

WEK
Steel ball

Rod
[
Rod
[
Rod
%
Rod
i
Rod
#
Rod
=
Rod
AR
Alumina
=
Rod

3
Rod

bE23
Steel ball
Rod
SRR
Alumina
[
Rod
[
Rod
EK
Steel ball

VE:S
Proces
T
Dry
T
Dry
pirkay
Wet
ke
Wet
=
Dry
Tl
Dry
TR
Dry
Fx
Dry
+5
Dry
=
Dry
T
Dry
T
Dry
F=
Dry
T+
Dry
=
Dry
T
Dry
=
Dry
Tl
Dry
T
Dry

Wet
TR
Dry
Tl
Dry
T
Dry
T
Dry
B
Wet
T+
Dry
=
Dry
T
Dry
=
Dry
Fat
Dry
TR
Dry
F
Dry
TR
Dry
T
Dry
T
Dry
T
Dry
=
Dry
T+
Dry

SIEE
Process rate

60 K/ H
100K/ H
680 K/ H
1400 K/ H
100 K/H
76 K/ H
1000 K/ H
900 K/ H
2300 K/ H
150 K/ H
38K/ H
300 K/ H
950 K/ H
200 K/ H
TOK/H
1200 K/ H
200 K/H
525K/ H
2600 K/ H
300 K/H
100 K/H
850 K/ H
2500 K/ H
360 K/ H
300 K/H
100 K/H
120K/ H
120 K/H
850 K/H
200 K/H
110K/ H
1500 K/ H
300 K/H
180K/ H
30K/ H
130K/ H
140 K/ H

40K/ H

PR

Grain size
D50 =2.5u
D50 =1.4u
D50 =1.4u
—-325 mesh 98%
—10p 90%
—325mesh  98%
—200 mesh  98%
—200 mesh  70%
—200 mesh  60%
6000 cm2/ g
—325mesh 98%
—~10p 50%

—200 mesh  60%
YR TR

Mechanochemical Effect

D50 =15pm
50 m2/g
—75um  95%
—150um  63%
—200 mesh  60%
—325mesh  90%
—100 mesh 80%
-35 mesh  65%
—45 mesh  50%
—100 mesh  50%
325 mesh  90%
—200 mesh  98%
—100 mesh  95%
—200 mesh  90%
—35 mesh  65%
D50 =9um
150 mesh  90%
—325 mesh  70%
—325 mesh 65%
—250 mesh  62%
=354
~150 mesh
—150 mesh

—60 mesh  97%

FVE, MBE & & RIS

Illusrtation of model FV, MB vibration mill grinding
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Material Grain size Media Proces i Process time Grain size
Mangir%s%?oxwde DS =244 iﬁi E? 20 min D50 =8um
Lirhii%%%xide D50 =250um iﬁ;ﬁ E?f 4Hr D50 =10um
Cobalt —500um Stj?liiall /\%i 13 Hr D50 =30um
Metﬁﬁifmum D50 =6.3um f}iﬁi /\%g 80 Hr D50 =1.99um
N = B IR T 7Hr HHaEN
i, Cleieiy Stainjess steel ball Dy, Mechanical alloying
Dﬁﬂj‘?ﬁd DS0 =35um Stainz\z;g?:i pall jlgriy‘Q 10 Hr D0 =5um
Ciﬂ?er pso =serum & o AFTE Wor 9 Hr D50 =1.25um
Hiﬂgﬁte 325 mesh St:gli?;all Cﬁf SHr D50 =104
Po\ishlr%ﬁaterla\ <D s Stz_?liﬁall Jlgi/t 1Hr —44u 98%
!\jfrﬁfte 70~ 80 mesh Stz_?lfiall /Jj\t/i 1Hr —441 99.8%
Zirco%fsand ED sl Stjfliiall ?:D;:/t 1Hr —200 mesh  98%
%,if 5 mmo iﬁ;ﬁi Jgrif 30 min —100 mesh  90%
Inorgfzﬁgg?ment =i i&i E? 5 Hr 164
Ca[;f?,{fﬁf%um 80# s,t:_?fﬁau Er%; SHr -35u 92%
sﬁgﬁ}i!j%y —10mm Stj?f ﬁa” Jgij 1 Hr —325 mesh 9%
ﬁsﬁaﬂ 2mm Stsgli?;an E;t 16 Hr ~200 mesh 60
\ron%o%wder 28 mesh Steel ball ]gri; 5 Hr -325 mesh  90%
Agncu\turﬁihemicals / ﬁjﬁéﬁa E§ 7Hr —1p 98%
Sllicio%jgaai\de 65 mesh Stjzjlwt;all C‘Eg 1Hr —325 mesh  90%
iﬁﬁfé‘a 40 iﬁnﬁi E?f 5 Hr —5y 92%
T\tamc%i;él\%%%arium arH ifnh?i Cj\t/i 1Hr D50 =1.7u
(?a}:s%s 4 mm i&fﬂi Ei‘ 6 Hr ~10u 70%
O\?\B/%:)aﬁsfnd 42 mesh Stjzliﬁall E? 30 min —325 mesh  96%
Aluﬁf fﬁnker 16 mesh iﬁﬁ E?f 2 Hr 6,000 cm2/ g
Grit?\tea il iﬁ?ﬁ T)? 2Hr D50 =10um
%Sgﬁf 200um iﬁﬁiﬁ :53 8h D50=0.8um
%%g‘ 10um Aﬁﬁfi” Jgff 4h D50=0.65um
2}%}5&5 Lmm Aﬁﬁiﬁrfl i*;n jgri;C 10n D50=1um
%?L E0um steel ;;al\ JkI;rf/t B }ﬁﬁfﬁ};iiiﬁ
azt:ﬁ Soum §E§§\E§an JE?; sh \ ﬂat%ﬁizph
éﬁa}i 0l Alumina ball Jgrif 0l D50=8um
%ﬁgﬁ 0.5~5mm Aﬁﬁiﬁfil\ JFD;Q 10min D50=3um
E%jfo:j% Imm Aﬁrﬁﬁfﬁzl\ :53 15min D50=2um
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