AP

FU R

e e Pl s s e
Ay B i el
S v praa

AL
el

D
it
R

S




1. 8 =
ESHFCROTTAI =LA RHER GEHT » Lo LESERR
WO TEELIR> LTREshTEN 3T,

By, BEEECEV200FRAHD F T8, WTALIERS
sz kAN EC AR N, o THBUERLEV T,
WHAFAZhTITE(OBREHFAECH LV AT LAOHEEEC
INEE LTI EREREE(AMS JFFRHERIE, ok
Sz e~ R IR SR A B b TR - BREIF AR b T AR E
CEET2LFTEEERCLSEATE T, A » DL
wWlioo2wTl, Blca—H—ToEBERTHELICSATET
SCFEME T T,

1) BaEFoLEHE

FEMIRRICHCTEEMS (1 onEF T2 nod 1 LiEER) OFl
HOEHEEROES-RUREE ) ont - BEEREOH—L - B3R
Aot —{LHRE LGN TRETEEBEL - TV ES, ZORR
A pEhd il (AMS) PXEDHEREL T,

2) EEEBREOHERR Y FEEAOKEHEEIZKD)

Bt Bt OFrREIRA—RELCLLAS ¢ T HEAOIAN
BERAEHEET, (AMS NI SRR Z o TFRIEREC &
HHDTTE,
[AMS)BIFROSEHFFIEERHEL BRI LERL. &
Ao ERRCSWICEME Y. SRl E T 2 RERNES
S, EREEsFECERTAIECEEFIACEALREEMAL
Hligg s 4L F 7,

3) HSEEYOELE
ERAETREETLIFRAORIERTSERC I TEHGE T,
TR HEIERRE CERCIEAIL TRIMLET,
ChERDINAZFES LT, SHEEHC L oirEERERLFE
NOEECKES(ERLEY,

4) BEREECEENES DBt .
FRIECHTEROIEE EROEEZFI00CIEE L. LEET EH ., AMS &R
FiESERGOT—, 82 CE-THREEXECLL 2REHIF ELE Y.
HECAEsMmET SRS AN CEARATTY 2 ERIZA

2TEN, ByANEHFEELTIETT,

(AMS)TRE IS hbDMBERT~TIREL, SHEROESR

HEETEZET,



FHOTO 1 The whole shape of AMS

1. General

It is well known that the stiring procedure is important so as to melt the

alumninum metal effectively in a reverberatory furmace. Mowadays, there

are various kinds of stirring metheds of which performances are different

from each other due to their own feature,

Aluminum Melt Stirrer (AMS: Patent pending) was developed based on

our abundant experiences and accumulated technologies and will

demonstrate the following advantages in comparison with conventional

stirnng methods, :

1. Excellent stirring performance

2. Easy application whichever the existing furnace or newly con-
structed furnace

3. Achieving low fuel consumption of the furnace

Such advantages of the AMS have already been proved through actual

aperation records.

1} Stirring Procedure

The improvernent of the stirring procedure contributes to reduce the fuel
consumption (litter/ton), shorten the melting time, improve the yield ratio,
achicve the uniformity of melt temperature distribution and  the
homogeneous chemical components of the products.

The AMS can realize all of the above-mentioned Improvernents.

2} Important in fuel consumption and melting time

Basically the AMS utilize the heat corwection which means heat transfer
from the hot part to the cold part.

With the AMS, the stiring operation is started when the appropriate
amount of the aluminum cold charge in the furnace bocomes to be
malten and it makes the metal infiltrate in the melt continuously.
Consequently, the AMS can raise the heat transfer effeciency, and thus,
the melting time and the fuel consumption are greatly improved.

3) Improvement of the yield ratio

Although the amount of the dross depends on the kind of raw materials,
it is basically increased according to the melting temperature rise and the
prolongation of melting time.

The effective stirring of the melt can shorten the melting time contribut-
ing the improvement of the yield ratio.

4) Uniform temperature distribution and Homogeneous chemical
COmponents

There is 100°C termperature difference between upper part and bottom

part of the melt in the furnace.

It causes the heterogeneity of the chemical components and it also

results the segregation in the alioy.

Up to now, the main countermeasure is to stir the melt by the stiring

maching or manual handling but they could not satisfy the clients with

uneconomical reason.

The AMS resolves the above problems and provides you with the excel-

lent guality products.
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2. The concept of the AMS

In principalwise, the AMS stirs the melt with
combination of injection and suction fluxes. In
this regard, the AMS is composed of the pump
cylinder, nozzle, the walve unit and the vacuum
pump, and is installed at the side wall of the Tur-
nace. All of these devices are connected through
the pipe line

Operation of the AMS is done as follows.

First of all, the cold charge is inserted into the fur-
nace. After certain amount of the charge is
molten, the part of the melt is sucked up 1o the
pre-set height in the pump cylinder by means of
the vacuum pump, and the pressure in the pump
cylinder is released to the atmosphere through
the release wvahve
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Consequently the melt in the cylinder is naturally
fed back to the fumace by the gravity and this
operation 15 repeated (several times per minute)
so as to permit the ideal stiming flow in the
turnace.

Each device of the AMS iz designed 1o accom-
maodate with the characteristics of the molten
aluminum as well as any operation criteria. Such
devices are controlled by a central monitoring
panel with the functions of various switches for
maintenance and inspection and the temperature
requlation of the heater for the pump cylinder and
the nozzle The local panel will also provided so as
to facilitate start/stop function for each device

PHOTO 2 MNozzle and cylinder
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FHOTO 3 Valve unit

3. The feature of the pump cylinder and the
nozzle

Since both the pump cylinder and the nozzle are
essential parts of the AMS, we have made the
multiplicity of field tests for a long time, and thus
realizing the following technical concepts.

1] Materials and Structure
(Patent for utility model pending)

Eath the pump cylinder and the nozzle are co-
vered with the anti-abrasive refractory lining
which prevents the adhesion of the metal and the
dross. The lining is also endurable for both of
negative pressure and the high pressure Nz
blowing. Thus, high reliability can be assured for
both of the pump cylinder and the nozzle

2) Shape and Installation

{Patent for utility model pending}
The shape and the installation method of the
AMS are well considered so a3 to realize the max-
imurn stirring effect as well as the rapid stiring.

3} Heating of pump cylinder and nozzle
(Patent for utility model pending)

Both the pump cylinder and the nozzle are heated
by electric heater so as to get rid of the coagula-
tion of the melt in the pump cylinder. The temper-
ature of the pump cylinder and nozzle 15
controlled automatically to keep the preset valueg,
preventing the trouble due to extraordinary tem-

peratun

4) Prevention of the splashing of the melt
Simultaneous sucking of both the metal and gas
in the furnace may call the metal splashing
phenomencn which can cause clogging trouble at
a cylindsr head. Since the phenomenon is oc-
cured not only by the maloperation in the begin-
ning of the stirring procedure but also by the
condition of the melt surrounding the nozzle, the
AMS is furnished with the splashing detecter so
as 1o prevent the said clogging trouble.
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A. The feature of the valve unit

The walve unit is the significant device of the
AMS and is composed of the main valve for the
injection/suction operation and other functions
mentioned hereunder.

1} Dross discharging system for the nozzle
{Patent pending)

It is inevitable to intake the dross with the melt
into the nozzle when the melt is sucked. If the
stirring procedure is started under such a condi-
tion, it can cause the clogging trouble at the noz-
zle and the adhesive trouble in the pump cylinder.
So as to overcome the trouble, the AMS equipped
with Nz gas blowing system with which Nz Gas
iz injected inte the pump cylinder from a head
thereof for blowing out the dross.

2} The cleaning system of the pump cylinder
Since the level of the melt in the pump cylinder is
kept unchanged at a preset upper level, some of
the dross which is infiltrated into the melt might
adhere and grow up at the inside wall, obstructing
the stirring efficiency. The cleaning system can
clean up the pump cylinder preventing coating of
the dross.

3) Automatic changing over of stirring capacity
(Patent for utility model pending)

At the starting period, the small stirring capacity

ic selected aiming at facilitating the melting be-

havier surrounding the nozzle. And then, the stir-

ring capacity is auternatically changed over to the

larger one according to the preset criterion.

EX4 HEZz2—-u F
FHOTD 4 Wacuum unit
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5. Vacuum Pump Unit

The wacuum pump unit, 8 negative pressure
generator, is provided with the infinite speed
changer which permit to control both the pres-
sure and running time suitable for actual stirring
conditions.

The dust filter which can be cleaned easily is
provided at the suction inlet, and the silencer 15
also provided at the blowing outlet. Both of thermn
are instlled on a common base.

6. Central monitoring panel and Operation
control panel

These panels plays a vital role to ensure the ef-
fective operation of the AMS system.
Hence, the panels have such functions as the
manitoring of each device, the alarming for the
predicted trouble and the interlocking.
That is to say, our accumulated know-hows are
entirely concentrated into the panels,

TR e  EeEipa
PHOTO & Central monitoring panel
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Measuring device for oil consumption
(£ fton]

The system can memaorize total ol gty and the
mere input weight of charge make it possible to
indicate ol consumption (F/ton).

| rmerit]

* This measuring device can be measured heawy
oil gty of consecutive charges and every
charge.

= The system can reset weight of charge in the
middle of melting.

* Signal of oil meter in the system can make
AMS operate automatically

# Both indication of digital and analogue are fit
for use

7. AMSEERLEFy— 2 EERLAVWFy— OB TF— 7 —

Data of compare make use of "AMS” with not make use of *AMS”,

[Data-1]: *AMS” {8 L 12 F + — <> When make use of *AMS” (10charges total)

| EAMS ERED A NS T FEBNRS O
| & A B | E=ihE L EiEsE Bolae &R
I
Charge Heavy oil . Heawvy oil
q'ty and | gty and
melting melting
time il time when
*AMS" operate. *AMST operate.
:[ — o BT
| 215,354 | 8,690 39028
‘ 97 T min A35 min

s A E R E B
Heawvy oil Melting Hesawy ail
total g’ ty 5 time consumption
i
|
Lesel ) !
125928 | |

1,41 2 mir 58.47 £ fton

(Data-2]: *AMS” £/ L v+ F + — 25 When not make use of "AMS" (10charges total)

[ sy —— 'I
| 219,771

TAMST AR L EROWE
Effects of stirring charges by TAMS®

a) FH A /Heavy oil consumption ({litar per ton)

14,386 F 1,684 min B5 451 fton

eeeeeemee1 00B% EEHE fshortening

b) SEEFASE] /Melting time iminute )

S RRRRPREE o o M -

fshortening



(Data-3) TAMS 2 EFB LEF+r— P EERA LA VF v -V OESRE LSRR
RS o E i

Melt temperature and Meltikg time at compare *Make use of TAMS "
With *Not make use of TAMS *

A A M S LB —
Make use of AMS
710 i

o-———a A MS ) S{lifHLEvFe—F I
Mot make use of AMS r

st ol o ]

700

690

680

670

660

weiseg ge et Temperature

650

6540

e G 15 30 45 60 75 90 |05 120 135 B0 165 180 195 210
%nj impaptnn Shdelting Time

Note: K7 — & —ZTAMS | 2 BB Lt Fr =S e BAL v F v - P 2EA—FH
METTILZFALI—#—8FFEEFCI)ERLELOTHN. Th
FMI0F v —2F0F v -2 mEEEREEETR LD TT,

The data is based on same condition that "Make use of TAMS,” and
* Mot make use of TAMS |© by the electro temperature recorder.

And the data is registered melt average temperature of 10 charges
respectively . (Total 20 charges)

A
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FRERR AR TRUEEE T Skw [fEREN] B.0kw
1 Mozzle heater: Install capacity 10.8kw [working energy] 3.0 kwi{Av)
i Electric snergy Cylirder heater: Install capacity 12 .5kw [working energy | 2.5 kwiAv)
= Stirrer : Install capacity 7.5kw [working energy ] 6.0kw
'..{% B : = ; .I : B -
= B OE F # B - R ERCRETRE,
o WFRECR lm, BE3m, BITE] . SmORA—Z500E,
& | Condition of This is easily that install * AMS “on existing furmace and
installation newly-founded furnace. Have need of the space of 1Tm wide,
& | 3m high,1.5m deep on the side of furnace.
¥ BE D 2008/ Hr
Capacity of stir
S IJ ) :‘,f e
R T 7 8.-6]
Sweep the
J{ inside of cylinder About 7days f once.
2 = o 2
w oA - #3088 &4,
o % Air filter About 30days / once inspection of air filter
T —
.= e
= Fog e g = #1308 B S,
5 Line filter About 30days / once inspection of line filter.
= 7 o7 —MisH
] e S A #1908 - [0 s,
Lubrication and
grease up of About 90days f once supply oll and grease.
blower
A = miahs, (0%
Melting time ! Shorten (about 10%)
L WO L | BEmEAA, (110%) o T%RE
o Heawvy oli '
e % consumption( /1) Shorten (about 10 %)
= H& @ B OE |
2 e Aoy —4c | #EETE B4,
: % Uniformity of
melt temperature When stiming is over, make uniform
= and conponent. melt temperature and conponent.

H B
Save trouble
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There is no necessity for stirring by intermitten labor and fork
[ift truck.
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