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OUTLINE

This is a continuous melting and holding furnace for aluminum which

capactity has 300Kg/Hr for melting and 1000Kg for holding.

EXPLANATION OF PARTS
Holding burner 150,000Kcal/Hr

Burner for keeping temperatune of aluminum alloy
in the set.

Melting burner 150,000Kcal/Hr

Burner for melting aluminum alloy .

Holding chamber inspection door.

Door for cleaning and inspecting the holding
chamber.

Melting chamber inspection door.

Door for cleaning and inspecting the melting
chamber.

Dry hearth chamber inspection door.

Door for cleaning and inspecting
the dry hearth chamber.

Metal level detector(Fig.1)

Detector for extinguish melting burner
automatically.

Burner is extinguished when detector

edge cathes metal level and re-fired after
time up.

Termocouple & Protective tube.(Fig.2)

Insert thermocouple into the protective
tube not for touching metal directly.



Combustion unit
Various combusting equipments,blower and magnet

valve,etc.are included. ) )
Each valve is set in combustion ajustment.

Material charging door.

Close the door for keeping warm except in operation.

Metal well cover

Close the door for keeping warm except in operation.

Base of furnace

Metal well chamber

Place for dipping metal.

Partition
Prevention from leak of holding burner frame and

flowing dross in the holding chamber out to
metal well chamber.

Holding chamber

Place for pool of molten metal.
(Rising temperature,settlement)

Melting chamber.

Place for melting aluminum alloy.

Dry hearth chamber

Slope way for blowing moalten metal into the holding chamber
and rising temperature.



A . NAMES OF HAIN PARTS & OPERATION

/3 NO [N A H E S
1 | IOLDING BURNER
2 | HELTING BURNER
3 | IOLDING CUAMBER INSPECTION
DOOR
4 | HELTING CHIAMBER INSPECTION
DOOR
5 | DRY IIEARTII CHIAMBER
INSPECTION DOOR
6 | METAL LEVEL DETECTOR
7 | TERHOCOUPLE & PROTECTIVE
TUBE
8 | COMBUSTION UNIT
9 | MATERIAL CHARGING DOOR
0 | HOPPER
1 HETAL WELL COVER
12 | FURMACE STAND
13 | CHAIN  HOIST




NAMES OF FURNACE BODY PARTS

T NO NAMES
[ || | 12 | METAL WELL CHAMBER
/ ) \ | 13 | PARTITION
' _ 14 | HOLDING CHAMBER
' @ 15 | MELTING CHAMBER
3
'3 16 | DRY HEARTH CHAMBER
Thermocouple Protective tube
E;,Sb/r Les Insertion
! ] |4
]
-
]
]
|
||
I
I
[
B
L
|
N
-
|
i L]
-
Fig.2

Fig.1
Metal level detector



A—3 . NAMES OF OPERATION SWITCHES & THEIR FUNCTIONS

POWER

NFB THERMOME TER

551 PB1 PB3
= b8 8
5 6,7‘8‘ S$52 PB2 FB4
EXIRE _Eg é%§
P
Set in the control box
[@_ :I WARNING BUZZER
553 nlz
L=
AN
SS 1: BLOWER OFF - ON
a9 2 HOLDING BURNER OFF - ON
PB 1: MELTING BURNER ON
PB 2: MELTING BURNER OFF
PB 3: TROUBLE RESET ° PL — PILOT LAMP
PB 4: EHM. STOP ° PB — PRESS BUTTON SWITCH

. 8 == SELECT SWITCH

SS 3: INTERLOCK OFF - ON



ORANGE | ORANGE RED

ORANGE | ORANGE RED

RED RED GREEN

Holding burner apration

Abnormal operation

Normal metal temperature

Upper and lower limit alarm
of metal temperrature

Melting burner operation

SQUARE LIGHT LAMP
BLOWER | HOLDING | MELTING | TEMP. COLOR
BURNER | BURNER | UPPER
ON ON ON LIMIT
GREEN
AIR HOLDING | MELTING | TEMP.
PRESS FLAME FLAME LOWER RED
DOWN CATCH CATCH LIMIT —
GAS HOLDING | MELTING | DOOR
PRESS BURNER | BURNER | OPEN
DOWN MISFIRE | MISFIRE | LIMIT
SIGNAL TOWER
ON
Red . S P———
ON & OFF :
ON s
Orange B |——" ON & OFF :
ON >
White c | =
ON & OFF :

Catching metal level

_6_




1

POWER ON RAMP PL 1
POWER

Power confirmation and white lamp ON .

g9 1
White colior “ON BLOWER
BLOWER UNTOFF SWITCH FF ON

== + Turn to ON side,and blower starts,Square light 1 ON.

¥ Square light is named light below.

HOLDING BURNER ON - OFF SWITCH

Holding burner operation switch

Turn to ON side,and light 2 ON.

@® In case of fire,light 6 ON.

HO
BU
FE

LDING
RNER
ON

==(2) In case of misfire,Light 10 ON, buzzer ON, and signal tower A ON.

N

BLOWER
ON

4 N

Green color ON

“E / N9 /

HOLDING HOLDING
BURNER ~ FLAME
ON CATCII
|
N v N
Orange color ON Orange color ON
N /

BUZZER

5, a8 .l

N\
HOLDING £ <

MISFIREJ

=
3 / \iL“*b
Orange color ON Orange color ON
Red color

7. ON& OFF




PB 1

MELTING BURNER ON PRESS BUTTON SWITCH MELTING
DURNER
L_ON
@ In case of fire
% 2 & ‘
DOOR CPEV In the apse of malerial chakgirg dowor
LIMIT is dese, melting byrner is not fire.
" Open ‘matenal chargingdeor (({gARE12 ON)
/Green co/oh0>v
‘ 3 & ol 7
MELTING" e e ——
BURNER MELTING || Fire MIELT ING -
ON | e |[DURNER | e || 1FLAME
ON CATCH N}/
/ % # LY l
Orange L

<. . !I B
Urnngg col'or ON /'J[j\

White color ON

color ON

Press the button and light 7 ON after fire.

Signal tower C ON.

J ON, light

@ In case ol misfire.
_ %
, o — —
I N 3 W e I I P | : e <
MELTINC B
BURNER MELTENG o tMELTING =
purnir. || MESTERe e 1N
r={:> i:@ |
ON MISFIRE . . [
/ % P % NUZ7ZER

Red ctﬂ or ON

Orange color ON

Orange color
ON& OFIFF

ress
Press the button,and light 3 ON.

Light 11 ON, buzzer ON, and signal tower A ON & OFF .

MELTING BURNER OFF PRESS BUTTON SWITCH

Press the button,and light 3, light 7 OFF, melting burner is extinguished.

. e —_— MELTING
MELTING MELTING BURNER
BURNER FFLLAMEE OFT

ON CATCIH

orr )b

OFI




TROUBLE RESET PRESS BUTTON SWITCH

Press button for canceling these alarm in trouble of misfire,

abnorpal air and gas presser.

EX) Misfire of holding burner.
% 74

N

HOLDING ||/

. ——>{ BURNER
Misfire MISFIRE

1=

=
—

—

7/ N :
Red color ON /lL BUZZER

Red color
ON& OFF

EM.STOP PRESS BUTTON SWITCH

Press at emergency stop and cut of control circuit.

This type of switch is PUSH-LOCK and TURN-RESET.
Turn to the right at reset.

Turn to the right
I:{gls]s at emergency | m at reset m‘

a L/

AN

INTER LOCK ON-OFF SWITCH(Set in the control box)

TROUBLE
RESET

Press

PB 3

TROUBLE
RESET

PB4

o

Operation switch at ON-OFF of abnormal metal temperratme signal sending

to the die-casting machine.

S8 5

[NTER LOCK|




'MATERIAL CHARGING DDOR OPEN & CLOSE PROCEDURE
. Operation chain hoist

. P 2
‘ L POOR
s S LMy —= JOPEN

I
I
|
(1 | L LIMIT
© ' \
I NN
| | A[U . X Greent colorON
— 4 - Settle ani
*Press pendant swifch, \ /
A—4 . BURNER IGNITION & EXTINGUISHING PROCEDURE
@ Power ON.
ON
POWER
OFF 17D -
Turn to ON
White color ON
@ Blower operation
N y
BLOWER BLOWER
ON Blower start }
i \

Green color ON

Turn to ON



®- 1 Holding burner ignition

2

Turn to ON

Orange col'or ON

@~ 2 Melting burner ignition

- Open malerial charging door,

MATERIAL CHARGING DOOR

OPEN

Orange color
ress

rd
MELTING ) T~
— BURNER Automatic igﬂl t'ion
ON IFor 5 seconde
7 N

ON

@- 1 Holding burner extinguishing

2

6

LHOLDING HOLD ING
BURNER FLAMEE
@-
ON CATCH
orr OFfF

Orangeoolor ON

N2

cettle arm DOOR
—_———

OPEN
LIMIT

/G;—@En COIDb\ON

N/ Y
" MELTING
FLAME SR
CATCII:
# X

Orange color ON

rd ‘
HOLDING ‘
BURNER Egkzégc Automatic iigni.tion EE&E#NG
OITF ! ON —_—t 3 -’ > = T I-gni-t!llon
# " ON FFor 5 seconds CATCI
P Y rd %

I'gnition

Extinguirshing




@~ 2

Melting burner extinguishing

o

/

MELTING MELTING
BURNER FLAMIE =
ON CATCH
Orr OrF
® In case of misfire of pilot burner.
EX) Holding burner
N
' _| =~ |
N 10 0 1
; |
noubinG || 7 N
Mistive == || BURNER T
MISIFIRE 1
]
/,:7 e

7z
Red color ON

Red color
ON& O

Extinguisshing

O

Press

Operate ignition procedure again after canceling alarm.

canceling
alarm




Real metal temperature.

Lower limit alarm set.

Upper limit alarm set.

3

PV U
[)E;L_ P /E%gﬂ\ ~ =

\ 10 1 3

+

L]

Set temperature at 850°C, temperature alarm set + 10 °C.

A—5 THERHOMETER
1.
2. Set temperature.
3.
4.
EX)
@

G

éﬁﬁ color  ON N

If real temperature is
under 640 °C,light 8 ON,
signal tower B ON & OFF.

/7
TEMP. \r‘1
LOWER |
LIMIT o
/| %

Orange color
ON& OFF

@

If real temperature is over

660 °C, light 4 ON,signal

tower B ON & OFF.

% 4 P J 1
TEMP. —
UPPER :
LIMIT [
/| &
N Orange color

Red coloy ON

ON& OFF

*k Control system of holding burner repeats ON-OFF of burner automatically
in the range of £3 ~ 5°C of temperature setting and keep the constant

temperature of molten metal.

METAL POOL OVER LAMP

Melting burner is extinguished automatically for preventing molten

metal overflowing.

\d

|

Metal level d

etector

J \_ Melting
——— r burner:
= ~ / extinguisA
F‘T hing
L
/Jl %

White color
ON& OFF

—{2~=

Detector catches
metal level.

Signal tower C
ON & OFF.

Holding burner
extinguishing.

il

Timer ON.

Butomatic
ignition after
time up.



B . = OPERATING PROCEDURE

B-1. Start-up operating procedure.
@ Close the metal well cover
] @ Set thermometer 650°C.
//
® Close the charging door.
T [ ]
- O @ Pre-heat furnace interior
UF= / =ﬂ by holding burner.
= 11 ® Start to melt after 8
‘ 3 hours.
* Cover opening with
\\/;ﬁfij> f f insulation.
B-2. Continuous dperating procedure.

@ The first meterial charging.
Charge return scrap at first for durability of furnace material in case of

ingot only.
Lay ingot on the hearth at first and charge.

Ingot

wag[
LA b

’ Return scrap

Ingot

@ Continuous material charging.

Charge coutinuously,and full the pre-heating tower with material.

“ki“



@ Operating procedure at the end of melting.
(1) Suspend material charging before the completion of casting.

(2) Push out unmelted material to the front of the melting burner and melt that
about 15 minutes.(Fig.1)

(3) Drop soft material into the holding chamber from the dry hearth chamber
inspection door.(Fig.2)

(4) Move remaining material in front of melting chamber inspection door to the
dry hearth chamber.

(5) Repeat works (2)(3)(4), and clean the melting chamber and dry hearth chamber
(8) Extinguish the melting burner, and then close the charging door.

(7) Perform fluz treatment in the holding chamber.

Material charging door Remaining material

//;elting chamber inspectiondoor

/ el

Fig. 1 Dry hearth chamber Fig. 2

Dry hearth chamber inspection door
Push out material Torwercd Drop material into the holding chamber

* It is very important work to clean the melting chamber and dry hearth
chamber at the end of melting.
Neglection may cause serious troubles to operation.

B-3. Stop of furnace operation for long time.

¥ Dip up multgn metal entirely in the furnace in case of stopping operation
more than five days.

~i5~



MAINTENANCE

I TEMS

Work items

Twice

a shift

Once

a shift

Once

a day

Once

a week

Once

Once
quart-

a month erly

Once
half
a year

Cleaning holding chamber

O

Cleaning melting chamber

Cleaning dry hearth chamber

Cleaning metal well chamber

Cleaning the bottom part of
the partition

Cleaning the protective tube

Coating metal level detector

Cleaning burnertile

Cleaning and inspection of
furnace interior

Cleaning main burners

Cleaning pilot burners

Cleaning blower filter

Inspection of control moter
air valve

._/6._.




MAINTENANCE & INSPECTION

C.

C-1. Furnace body.
@ Cleaning melting chamber once a shift.
@ Cleaning dry hearth chamber twice a shift.
@ Cleaning holding chamber once a shift.

\

.

._/7_.

Perform from melting
chamber inspection door.

Clean dross attached side
wall and hearth.

Clean ever corner.

Perform from dry hearth
inspection door.

Clean dross attached to -
side wall and hearth.

Clean every corner.

Clean the tip of dry hearth
especially.

Perform from holding
chamber inspection door.

Perform flux treatment.
Clean side wall well.
Clean every corner.

Scrape ash out of furnace
after fluxtreatment.

Flux treatment

2~ 4Kg



@

®

®

@

__Fb..

Bar
Pull out burner/

Cleaning the bottom of the partition once a week.

)

Perform from the metal well
and holding chamber
inspection door.

It"'s more effective
perform under the metal
level down.

Cleaning metal well chamber once

/

et

(
)
a shift.

Cleaning dross attached
= g the WAl

Cleaning protective tube once a day.

\

e N

Cleaning burner tile once a day.

- T
| m
A

/Rem‘Jve erSS.

* Be carefull to crack
because of ceramics.

Remove ogide forward from
burner tile from each
inspection door.

Pull out burner and remove
oxide of burner tile
interior with bar.



® Coating metal level detector once a day.

~ 2 Coating the tip.
(With conductor)

C-2. Combustion equipments.
® Cleaning blower filter once a week.
Filter B
Remove butterfly nut,and clean filter A. Filter C

Remove butterfly nut

_\
N
Filter A ////; p=
AR AV AN B
L=
@ Cleaning pilot burners _:_ggzz p

once a month. o

/
I
NN EAVANYAY

D-3-@- @

fgnition plug| Once a month

Once a month
Once a month 5 | Polish by brush

Remove peep Blast by air
window.
Blast by air|

{? Frame rod

| 7

State from peep window. Dross attached.

(Cause of misfire

Normal Abnomal




©) Cleaning main burners Once a month.
Remove carbon cleanly by air
blasting.
@ Inspection of control moter. Quarterly.
Inspect screw joint.
D. MAIN CAUSES & INSPECTION IN TROUBLES.
D-1 POWER LAMP OFF.
® Power is not supplied.
@ Circuit protector (cpl.cp?) in the control box OFF.
D-2. BLOWER DOESN- T START.
@ Two phases wiring.
®@ The thermal relay of magnet switch MS 1 in the control box
is short cut.
€) Emergency stop button in the pressing state.
@ Wire is cut.

._?0_.



D-3. BURNER DOESN'T IGNITE.
@ In case that blower stops at alarm.

(1 Gas is not supplied.
Light 9 ON, light 1 OFF,

e 59 # T L T and blower stop.
[AS PRESS BLOWER

|~
' o Signal tower A ON & OFF,
' AS and buzzer ON.
DOWN ON
/ ”\\ )
OFF . =g ¥ Inspect gas supplied and

Red color ON e main valve.

|
| I

[TV

Red color

ON& OFF (
gas supplied
el | T
* ™ To burner

) Air pressure drops.
/ . Light 5 ON, light 1 OFF,
N 0 4 ? ] e il and blower stop.
WIR PRESS BLOWER L1 h
AN . Signal tower A ON & OFF,
DOWN ON , and buzzer ON.
/ %, = L
Red color ON OFF ¥ Clean filter.
,u, BUZZER
o slioa *  Inspect if revolution
ON& OFF is reverse.
To burne P
|
g




(D

(2)

— ]

Check spark

(3)

In case that blower doesn t stop at alarm.

Wrong adjus{ment of pilot burner.

Take pilot burner apart,and clean.

Adjust the adjusting valve after fabrication
checking the blue flame from the peep window.

Ignition plug doe

Confirmation of s

')
sn't spark.

park

Furnace body

Put into contact

Magnet valve doesn't operate.

M;\[:d
\

Adjusting valve

In case of no spark.
Check of wire cut.

Ezchange plug and cleaning

Circuit protector (cp 3,cp 4) in the control box OFF.

Wire is cut.

10 \

%

1
PO

e
I
L

HOLDING

BURNER | /]
MISFIRE

/

Red color ON jI[f

AN

Red color

=

B
/

U

A

ON& OFF

_2?ﬁ

BUZZER



X Adjustment with flame ammeter.

Adjust the gas adjusting valve to be in the state of stability more
than § micro ampere.

* The signal of misfire breaks out less than 2 micro ampere.
_Igm_t.um_mg_\( / Filoh borner
\ lug cap Y,
\ P i 1
A 7 '

| 1
ér ,
, .
~—7 *-—-":_‘T{ Peep window

LL_I1

Flame
/' Gas adjusting valve

{
ame rod ’

Efd

(4) The problem of flame detector.

(In case of misfire alarm in a few seconds after ignition)
(@) Flame rod doesn't check the flame.
* Clean or exchange flame rod.
@ Abnormal of flame relay.

Check

FR 1 FRZ - Ezxchange the flame relay
in trouble for another.

O O
FLAME FLAME]
RELAY RELAY

N

Exchange

If another burner misfires
after ezxchange, the flame
relay is in trouble.

~Z3-



Temperature of metal doesn t rise.
Dross is attached to the bottom of partition.

Remove dross.

Heat is not conducted

Flame turns up because of dross attached to the front of the burner.

Remove dross.

Dross floats on the surface of molten metal.

Termocouple is in breakdown,or protective tube is cracked

Ezchange.

Plus and minus of thermocoupe is not connected correctly.




THE OTHER CAUSIONS
Don't touch furnace shell to avoid burn.

Don't throw water or wet material into aluminum melt to avoid

possible explosion.
Cut power at inspection and repairs.

Don’ t open panel door while furnace is operating.

The end.

25—
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