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TENOVA LOI
THERMPROCESS

Tenova LOI Thermprocess is one of
the leading companies in supplying
industrial furnace systems for the
heat treatment of metals. Worldwide
clients from the steel, aluminium and
automotive industries rely on the
technical solution competence and
thousands of references backed by
a history of over 100 years.

Being a driver in the transformation

of the metals industry towards
decarbonization and sustainability, we
implement proven process solutions
and focus on the development and
implementation of fossil-free melting
and annealing processes under usage
of electrical heating or Hydrogen
combustion.

Tenova LOI Thermprocess is a trademark
of Tenova and LOI was identified as
China well known trademark.
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ALUMINIUM - LIGHT-  §5 — 222k, Bl
WEIGHT, INNOVATIVE T2 & EIK

AND COMPLETELY

RECYCLABLE

Due to its unique properties and the AFENAEREE L ERTNEGES
optimal recyclability of used aluminium  SENBEWE, ERZFETIL. PIHT
components, aluminium is a trend- BEmET, FEUE ﬁﬁE—QE’]inyﬁ
setting material for automobiles, EARKNBRITR, EERARZIIL
mechanical engineering and aviation BRI

industry and outclasses alternative
materials with regard to many future-
oriented solutions.

Aluminium 8

. low density . RZE

. favourable corrosion resistance . EIFEOHIE
. high electrical conductivity N

. high thermal conductivity c BERMSHAE
. high stability - BRREMS

. good formability . BIFRR T

. excellent light reflection

. numerous possibilities of surface - ERERELE
treatment o RELEAAR B A REE
. unrestricted recycling without loss o AERE. FEMESNEEGR A

of quality



Aluminium Melting and Casting Furnace Plants
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Melting and casting plants | #&§5i&&
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ALUMINIUM MELTING
AND CASTING
FURNACE PLANTS

Aluminium melting and casting furnaces
are used to melt block metal and clean
scrap and to cast the liquid metal in
casting plants. The furnaces are either
stationary or tiltable; they can be
equipped with special charging
machines and be adjusted to individual
production conditions.
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MELTING AND CASTING PLANTS
The melting and casting furnaces

of Tenova LOI Thermprocess can be
either tiltable or stationary. They are

heated with gas or hydrogen burners.

The energy consumption is reduced
due to regenerative heat recovery
and furnace pressure control. A fully
automatic control system ensures
the constant quality of the melt; an
optimal process control contributes
to reduced metal loss. The today’s
optimized furnace plants result from
the know-how of design and process
technology which was gathered in
decades of practical experience.
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The al-loi melting and casting plants

distinguish themselves with

¢ high energy density

¢ uniform heating of melting bath

e metal circulation for melt
homogenization

e purging gas treatment in the
furnace

¢ reduced hydrogen absorption

e charging machines for optimized
production process

e melting aggregates for chips

al-loi $EEHRENTR:

- BREEEE

o MRS

o SRRIER, 1R

o EIFRHITHEESERLLE
o MRS

o REFAMALEF TR LR
o BRI RE

Aiming at reduced energy
consumption and metal loss, the
individual burner control takes care

of uniform and optimal combustion
conditions. Burner regenerators (BCR)
or a central regenerator (CCR) can be
used for the regenerative heat recovery.

The al-loi heating technology offers
e gas heating

¢ hydrogen heating

» regenerative heat recovery

e central regenerator CCR

¢ low oxygen furnace atmosphere
¢ low noxious emission

HREREEREFR D S BIIR, £
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B EHERRS (BCR)
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al-loi fi#AFA:

o RS INFA

o EE M

o FREHIHHKIZCCR
o RENTFESA

o {EHEM

ADVANTAGES OF CENTRAL REGENERATOR CCR | AR E#KIaMECCR Bt A

e rapid cooling of combustion gas
¢ high air pre-heating temperature

¢ uniform heat recovery in a wide performance range
» only one waste gas opening at the furnace

e continuously burning flames
* no switch-over between burners

» optimal pre-conditions for meeting future emission

requirements
e easy and quick maintenance
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MELTING FURNACES

As the melting furnaces are used
for melting block metal or clean
scrap, they are equipped with a

large charging and cleaning door.

¢ melting of block metal

e melt treatment in the furnace

e regenerative heating

e metal circulation by use of a
stirrer or pump

¢ charging machines for block
metal and scrap

e large furnace doors

o flat inner walls for easy cleaning

o tiltable or stationary

o fully automatic furnace control

¢ low metal loss

Lower CO, emissions

¢ high heat recovery

¢ low energy consumption
e reduced noxious emission

High availability

e solid and robust design

e reliable components

¢ know-how gathered in decades
of practical experience

¢ low maintenance required

e easy operation

V¥ Melting furnaces MCF with a bath
capacity of 55 t each

55tE it A 2 RIE L IPMCF
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PLANT DATA | i8&8£#

Final products | &5

Furnace capacity | ¥4
Heating system | AR SE

Fuel | #4%}

Metal circulation | £2/&R1EER
Charging material | %7}
Melting rate | k& fL2&

Melt treatment | k& {L40FR
Metal temperature | BR{LRE

fECO,HM
o FEIKER
o TR

o AR

SLAtER

o EEHRAYIRT

o AJEEMAL

o HHFXKRARPRRNZARLS
o RYEPFHFR

o AFRIFE R

rolling ingots | #L#%E
extrusion billets | #7E5E
pigs | EIA5EEE
35-140t

regenerative burners BCR
BEHEHBCR

central regenerator CCR
HREAXBABICCR

natural gas | KRS
hydrogen | &5

pump | &
stirrer | fi#£25

electrolysis metal | B fR55%

block metal | Rk}

scrap | &R

5-25t/h

rotary gas injector | FEFE T S AR 28
700 —780°C




BHEKR
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PLANT DATA | i8&S#

Final products | &%=

Furnace capacity | ¥4
Heating system | JI# &S

Fuel | 58}

Metal circulation | $8/&1EER
Charging material | £}

Melting rate | #&{k=R
Melt treatment | &L 4b 32

Metal temperature | $8i5EE

o ZIEERIHEN

o AfEIzL

o EEMPTFEF RS
o BEFEMR

HRAES

o FIENEFRENS

- RS

o MIENIRAIFIHIZ S

o SFEN TR EH AN E LR
o SRR BN

rolling ingots | ¥L#I%E
extrusion billets | 7 EEE
pigs | EfA$EEE

30-140t

cold-air burners

RS e

regenerative burners BCR
ERIUBEHEBCR

natural gas | XAS
hydrogen | &5

stirrer | #i##2%

liquid metal | I587&

alloy elements | Fjg&%

2-5t/h

rotary gas injector | fEFE S AT EE

porous plugs | ZFLE
680 — 740 °C

CASTING FURNACES

The casting furnaces are used as
holding furnaces to provide the
melt for the casting process. The
hydraulically tiltable design is typical
of these furnaces as it allows to
smoothly feed a casting aggregate
with the liquid metal in a controlled
manner. The melt is transferred on
the same level from the furnace into
the casting equipment by means of
a hinged launder.

Particularities

e melt treatment

e cold air or regenerative heating

e large furnace door

e smooth inner walls for easy
cleaning

o tiltable

o fully automatic furnace control

¢ low energy consumption

High metal quality

¢ uniform temperature during casting
e low in hydrogen

e precise level control in the launder
e closed oxide skin during casting

e smooth metal flow

<« Casting furnace CF to be fed with
liquid aluminium, used for alloy
up and for feeding casting plants.
Bath capacity of 35 t, heated by
natural gas.

EZ B BRMBENCE, BTRARESE
HABENIRMER. AEFE35L,
RS



ALUMINIUM
RECYCLING

The TCF® process, developed by Tenova
LOI Thermprocess is subject to continuous
optimization. This process is applied for
recycling aluminium scrap (returned
from production) and scrap metal with
sticking oil, grease, lacquer, plastic or
thermal insulation layers (end of life).

The combination of a Twin-Chamber
Melting Furnace TCF® with a waste gas
purification plant is a reasonable solution
for aluminium recycling in ecological and
economic terms.
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TCF° TECHNOLOGY

e recycling of scrap with
contamination

e chip recycling

no scrap pre-treatment is required

e scrap pre-heating in reducing

furnace atmosphere

melting in liquid metal bath

oxygen-free scrap chamber

prevents metal loss

recycling without using salt

optimized oxygen control in the

heating chamber

waste gas quenching for

emission reduction

TCF® AR

o FSIEERIEIYL

o BRI E UL

o EEREEME

o RIBENP AT ESR T

o IR

o ERIEXE, BT &RBER
o AR R EREI UL

o MAERENESEREF

o ERES, BOHM

Y =Yid

e homogenous melting bath due
to continuous metal circulation

¢ low metal loss

¢ lowest energy consumption

Favourable Environmental

Compatibility

e The pyrolysis gas originating from
the adhering substances is led into
the reaction zone of the heating
chamber.

e Emissions and energy consumption
are reduced due to the use of the

pyrolysis gas.

o ELERIEER, WBRELHS
o KRIRIK
o HEFERIR

R

o MEVHRSBSES ANHARER
kX

o ROMIMVRBER D T HERL, Wb
fR7sE

Integrated in the furnace with

a long holding time and high
temperatures, the pyrolysis

gas is safely and environment-
friendly burnt.

A rapid quenching (2,500 K/sec)
of the combustion gas avoids the
re-combination of dioxins.

Due to the regenerative heating
system including CCR the
combustion air pre-heating is
increased; the energy consumption
is reduced simultaneously.

FAFAERMKHN BRRE,
FIRADBRR ST IR
RS54 (2,500 K/sec) @ T —
IBRNEFEM
BRXIMARZBIECCRIGAE,
EPRESIRRERS, Bk
RT8E

V¥ Left-hand side: Tiltable Recycling Plant TCF*

Right-hand side: Recycling Plant TCF*

EE: ARRERERIRETCE
AE: EfREKIEETCF




TWIN-CHAMBER MELTING
FURNACE TCF’

The Twin-Chamber Melting Furnace
TCF® comprises a furnace casing
with two furnace chambers. While
their atmospheres are separated,
the two chambers dispose of a
common melting bath. First, the
scrap is placed and pre-heated on
the dry hearth of the scrap chamber;
the contaminants are pyrolised.

In the next step, the scrap is pushed
into the melting bath for being
melted there.

WEBIATCF
WEBUPTCFPR2MNPE, 1 IPEH
o 2PPENSFRRAN, mEhe
THEMN. EAERNBERRETFEN
kF#?%J:#%ﬁ \, ESRYASHE, T—
B EREABBHERBRA L.

Twin-Chamber Melting

Furnace TCF’

e separated atmospheres in scrap
chamber and heating chamber

e scrap pre-heating on the dry
hearth

e melting in liquid metal bath

¢ oxygen-free scrap chamber

e rapid oxygen reduction upon
charging process

¢ oxygen control in the heating
chamber

WEIBIATCF

o RRIEMMAENEFERITH
o [RRMETIRAVIPHT LTk

o EIEM AL

. BREES

o RS ARSE IR

- BHIRERLE

i A REARHHAECCRIEIR

= SA
=Ves

* waste gas quenching by use of
the central regenerator CCR

¢ lowest energy consumption

e charging machine with hood

e automatic chip charging

CHIP CHARGING

The melting aggregate is auto-
matically and continuously fed with
chips from a hopper. As the central
automatic process control system is
responsible for control and monitor-
ing, optimal charging is ensured.

REFER IR
o ERMAIEE
o BRIEE) L

3 Slak S

ERS B EST &ﬁﬂﬂr’]kﬁﬂc?ﬁ
B, PREMULIZEF ARG

EHIFE R R LR

¥ Twin-Chamber Melting Furnace (TCF®) for salt-free melting of aluminium scrap with sticking material
W E AP TCF-- B F MBI R R A AL
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USE OF BLOCK METAL

Having reached the heating chamber,
the block metal is first placed on the
dry hearth of the heating chamber
for being pre-heated and dried.

USE OF LIQUID METAL

For the purpose of alloy adjustment
liquid metal can be used in the
furnace and will be inserted via a
liquid metal inlet pocket.

DISCHARGE OF LIQUID METAL
The molten metal can be discharged
from the furnace via tap cones

or a pump and will be forwarded to
a downstream aggregate (e.g. a
casting furnace).

RERIEER
REHEIAZE R, BRBREMRE
FIREY PR EBETIARF AR o

BRRAEN
BEYZRAEAN, BT EEPRERN
BERD

RIREIHER
EREIR ATRY R O SR AR E T
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TYPICAL PLANT DATA | HEHERSH

Final products
RE

Bath content
R
Remaining
liquid metal
FIRER
Heating system
FAER S

Air pre-heating
B ST
Fuel

Metal circulation
TEIRER

Charging
material
NS
Charge per
charging
process
BRErE
Chip charging
wokl E
Production rate
e

Casting
temperature
FFERE

TCF75

TCF90 TCF120

rolling ingots — extrusion billets — pigs
FLEISE-FrESE—ERRE

75t

approx. 40 t
A#A40t

CCR/BCR
950 °C

natural gas

RS
electro-magnetic/
mechanical

FRBL/AAL

90t 120 t

approx. 45 t approx. 50 t
A#J45t A#AB0t

CCR CCR

950 °C 950 °C

natural gas natural gas
RS RS
electromagnetic | electromagnetic
% A%

contaminated scrap — block metal

25-3t

upto2t/h
#2t/h

80t/d

680 — 760 °C

SRR R

3-5t 4-5t
upto4t/h upto 6t/h
Z4t/h %6t/h

160 t/d 210t/d

720 — 760 °C 720 - 780 °C

<4 Twin-Chamber Melting Furnace TCF
with automatic charging device CM

A Ba ERHICME R E B L FTCR®

¥ The CW (Charge-Well) aggregate allows

the feeding of chips and small-sized
scrap into the metal flow of the bath
circulation, which reduces the metal loss
due to oxidation.

E#HF (CW) RFERTEERRNRTER
MABIEIRRERE SRR T, KR EE
LR S BIRR.



ALUMINIUM BRI IR
HEAT TREATMENT

Aluminium is alloyed prior to the casting X Z| B EFERE
process in order to achieve specified #HITE éﬂc ?ﬁﬂﬁ%*’]ffFE’]Aéﬁﬁﬁ JUA
material properties. Depending on alloy, TR ABERFFE, WH LTT%‘#EEI’],MQ
geometry and the desired features HEBERIR K BN, IREHRE

of the structural components, their TH&E
final characteristics are attained by a
component-specific heat treatment

program including solution annealing,
quenching and ageing.

al-loi PROCESS TECHNOLOGIES FOR ALUMINIUM | $34a5al-loi TE# A

al-loiH Heat treatment technologies for aluminium
AT EARRAERA
A al-loiQ Quenching technologies for aluminium
FAF SR KR

Quenching

500 =% al-loiQwW Water | 7K
al-loiQP Polymer | S k&
al-loiQ A Air| 25

400

300 al-loi Process development

» physical tests are validated in pre-series

———

/ Age hardening

0.0001 0.001 0.01 04 1 10 100 1,000 10,000

tme  al-loi TERARHFE
o MERREBHEMRRTISH
o IZRASHMIZH LSk
o BRI EE
o AR AR A P HAE B S AT E

e T

al-loi
THERMAL PROCESSES
FOR ALUMINIUM

= « process development and optimization stipulated in recipes

e supported by mathematical models
100

¢ specified in more details during commissioning and
production start-up

0




HEATING PROCESSES al-loiH
The heating processes for alumini-
um structural parts include solution
annealing and age hardening.

The strength of the parts is reached
during the age hardening process

at an increased temperature. The
ageing process requires an exact
and reproducible temperature
control as even a minor deviation
from the setpoint temperature will
have an impact on the final strength.

#HTZE al-loiH
SREEMEER I T 2 G FEE AR &k Ft
BEEL o

T RERERERENN TR
HIAEIN. NI ZHEFEEBEHIAT
ESNREES, BAAEERNIR
ERENHNENRENSMRESE
Mo

The reliable al-loiH process
allows the optimal treatment

of the components aiming at low
deformation and residual stress.

QUENCHING PROCESSES
AL-LOIQ

A high strength in the structural
component is ensured thanks to
the homogenous distribution of

the alloy components during

the solution annealing process.

To avoid warping of the structural
parts and the resulting significant
residual tension, which might affect
the lifetime of the parts, these parts
need to be quenched in an extremely
homogenous manner.

A5 Mal-loiH TR FESHEE
RIEMLEHF TR MERE HFEE
K.

EXITZ al-loiQ
AEEBERERANFEENINTHES
TR, FTRFRIEEBENERE.

J93BE G S5 MR TS M P AR R M 2 A
EGNERRE N, SEUREHINT
FIIX L BT Ko

al-loiQ A ensures a rapid and
homogenous quenching of

the parts by use of air with
homogenous and high flow speed.

al-loiQ P, using polymer, offers a
more abrupt quenching which is
applied particularly to components
with thicker walls. It ensures low
warping and residual tension of the
components.

al-loiQ W, using water, offers a

very abrupt, but uniform quenching.
For physical reasons this process,
however, entails a higher residual
tension.

al-loiQ A £ AIY. BREZSHNE
FERET PRI AN STHEE K o

al-loiQ P, fi & 4 RIA B B R FE A
X, FRARTERESMG, TR/NER
RSN

al-loiQ W, & 7k 3 BT IRIEE
WORE K. BFYEERER, XMIZ
SHEBRBESNERN .




ALUMINIUM SETIMSESEGE
AUTOMOTIVE

CASTINGS

The more the weight will be reduced, AEZRBIL, RREMISAEZE
the more often components made HFAERENRRE R TR, RS
of aluminium are used for a vehicle. MRERFEEKR. MEZHLEALL.

As the parts additionally play an
important role with regard to safety
technology, their properties have to
meet utmost requirements. This is also
applicable to components for airplanes.
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AUTOMOTIVE CASTINGS
Castings made of Al-alloys are used
in the automotive industry:

e cylinder heads

e engine blocks

e chassis

trailing and transverse control arms
e cast nodes

e passenger car wheels

al-loi heat treatment plants
distinguish themselves with
e reliable reproducibility of results

TYPICAL PLANT DATA | i8&S#

Overhead furnace line

R T ATt

OAL

closed material flow

« high flexibility of processes

little work required for adjustment
to particular heat treatment jobs
adjustability to small lots

e low energy consumption

FLEX-PLANTS

Meeting the high process and

equipment requirements, flex-
plants are also suitable to fully
automatically treat small lots.

Chamber furnace line
ERPETE
BHL

REHHE
AETIHBESFHaE:
o ULk

o ZEHIFMR

o K

o FES[AFABEESE

o THIEHERE

o BiEER

al-loi A EREFEFS

s IRMNRETNES M

o HARIT] EI {5 F

s TZRAENS

o AL IBNFROAMIER
o ERINILELE

o fKAE

FLEX-i&&
HEN T ZARENEER, lex-pik&
1iE AT/ NNEES BRI E.

Products castings | #
= forgings | &1
Part size up to 8,000 mm up to 4,000 mm
THRYT EAZ 8,000 mm BAZE 4,000 mm
Charge weight 500 - 6,000 kg 500 - 7,000 kg
FHEE
Heating system direct or indirect heating with natural gas
PIIEEEN A RARSEEREENR

electrical heating

R A
Air circulation vertical | 28
TR horizontal | 7K
Quenching media water | 7K water | 7K
=3 Syt polymer | K& polymer | K& o _
air | 5 air | &5 V¥ Artificial ageing plant (overhead

furnace line) with media quenching
HAREKRIRRE (SRAUPTFEL)

¥ o
t

;’t

SRR



CONTINUOUS PLANTS
Continuous plants are used for
al-loiH and al-loiQ in mass
production. The structure of such
plants allows the arrangement of

a suitable quenching center
downstream the solution annealing
furnace so that all quenching
processes can be flexibly applied.

A Continuous plant with highly flexible
quenching center

EGRIPTFIRE R RFHOFEN D
V¥V Roller hearth furnace for optional
water, polymer or air quenching

IR TR & R RAOK
NREXSESHK

=

EERETIRE

HiTal-loiH NN al-loiQ &k (Kt
BA N EFRESIRE. XMEL
FORFE A LUGE BRE KR ORBEEE
BRI T, MERFBEAEME
KITZo




Aircraft components

The artificial ageing for aircraft components is particularly
challenging for the plant engineering and technology. An
extremely quick immersion of the sometimes partially filigree
components into the quenching medium and a very precise
temperature and process control are indispensable for
meeting the high quality requirements.

Quenching delays of less than 7 s and temperature accu-
racies of < +/- 3K are reliably implemented in the al-loiH
overhead furnace lines in a reproducible manner. These
furnace plants

are equipped in accordance with the latest AMS standards.

AL ER

BN B ETIR ERIT AR ARG R IEE AR
EHEFRNEREER, RESHBEEHEEMRRAZEXNE,
ERREFERERNBEETRIZEH.

al-loiIHE RN IPEFLAEB AR FREMIEEZ< +/- KEEBE R
<TSHUEKEEREE, HFRARIFNTESNE. ZFFREFERN
R AMS Frf.

V¥ Quenching station, optional for air, polymer or water

R, WIERESEA, HAEENEKE.
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ALUMINIUM SERERG
AUTOMOTIVE -
FORGINGS

Aluminium forgings are used for highly F"ﬁﬂ“l—ﬁir < TR SRR R R
stressed applications which require ITHRZARY . BEXPERRLLE, SFEER
meticulous, individual heat treatment E*\ R K MR BB o

including solution annealing, quenching

and age hardening.

CONTINUOUS FURNACE CCF | &&= CCF

Products | /=& forgings |

Partsize | 2R~ up to 650 mm | 650 mm

Throughput | =& 4,000 kg/h

Heating system | RS direct or indirect heating with natural gas
RASE RS EEA
electrical heating | L fn#

Air circulation | ZSSfEHR vertical | £H
horizontal | 7K

Quenching media | &k 1T E water | 7K




CONTINUOUS FURNACE
PLANTS FOR FORGINGS

The continuous furnace plants
with continuous process control
offer optimal conditions for
large throughputs required for
the production of automotive
components.

CHAIN CONVEYOR
FURNACES CCF

As the parts to be heated are
accessible from all sides and

AT RERCERESEP

ESE P FRERE BN T ITESE
#, WAHE[RETWHRE R
EZUS ST

considering the smooth transport,
this type of furnace plants is suitable
for the heat treatment of sensitive
parts. The charging is executed

by a robot which is also used for
discharging the heating goods from
the solution annealing furnace and its
immersion into the quenching bath.

OVERHEAD FURNACES OAL
In overhead furnaces, forgings are
placed in charge racks and optimally

HUHF a5t LR METRIR K AP
FEIRNFEKIEE K

=R IFOAL
EEEAPA, SHETRZER,

quenched due to the short
quench delay.

CHARGE TRACKING

The automatic charge tracking
including documentation of batches
and single charging goods is
implemented in all furnace plants

of Tenova LOI Thermprocess. They
can be equipped according to the
actual specification AMS2750 or CQI9.

KPRHERER
ERBRER-RFRIIENFFRE
LEREAaEIRMAN PR B
RERRS. REFAZRITAHIAMS2750
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FURNACE PLANT DESIGNS FOR FORGINGS | 44 Birayi%it

Chain conveyor furnace CCF

¢ entire integration of the furnace into the fully
automatic production line

» parallel charging of several forged parts

e precise and continuous material flow through the
heat treatment plant without baskets or grids

¢ automatic charging and discharging

Overhead conveyor furnace OCF

e compact plant design; the goods to be heat-
treated are arranged in multi-layer racks

¢ external conveyors, uniform heating and horizontal
storage; i.e. low-warping heat treatment

¢ automatic charging and discharging

Overhead furnace OAL

¢ flexible plant conception

¢ ideal for the heat treatment of small lots
¢ highly flexible quenching

e fully automatic heat treatment

EEmIEIVIPCCF
o FFEEREFAREERE
o FANBAFREN R

o JFRLEFRITESSIBEALE, THREREIRIZE
e BEIETH
BEmEINF OCF

o RITRZE, FREAHRBEZERNEL

o BFPIMERKE, THKTERI, MRS,
Bl REALIE

o BEIETH

=Rk OAL

o RIBRNREMS
o BT/t EFRALE
o BAREMNS

o BbEERENML

V¥ Multi-lane chain conveyor furnace including single-part
quenching facility | ZiEf#EEHRIT, GESEGENRE
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ALUMINIUM REREWH

AUTOMOTIVE

STRUCTURAL

COMPONENTS

The heat treatment of structural B MR AP IE BN EIRETH,
components for the automotive T6 FT7RES,

industry typically aims at achieving
the state T, T6 and T7.

A Air quenching chamber for
structural components

EHRHHSEE




Tin°C

al-loiH and al-loiQ are the necessary
basis for the plant technology to
comply with the requirements of

the heat treatment of automotive
structural components. The al-loiQ A
air quench can feature either a form-
fitting design or a piston flow for the
quenching of complete rack piles.

The al-loiQ A process with air is
actually used for quenching, in future
the al-loiQ P process with polymer
will be a possible alternative for
structural components.

al-loiH TFF al-10iQ & kK ZIAFE
L EMTRALEERINRELIRIE
fite al-loiQ A S3FAISLITIRITEH,
ARSI TR K o

BRI Ral-loiQ A SR T ZHK,
Fskal-loiQ P HABAK TEHE
SRR T R e

QUENCHING | #&EX

TYPICAL PLANT DATA | HBIZESH

Products
=

Heating system

TFRRLR

Air circulation
TEE

Quenching medium

FERSTB

Quenching speed

kR

Temperatures

BE

Continuous furnace RCF

ELYPRCF

structural components

EEyAES

pressure die casting

%

direct or indirect heating with natural gas
RRSE R EEIHR

electrical heating

SEYIIES

nozzle field
I X 35
vertical
EH
horizontal
TR

air

e

6K/s

420 - 520°C
150 — 250 °C

A Air quenching chamber for structural components
FEMHHSEE

500 g
==
\ —
\\ o
400
—
\ — Air
350
\ — Water
300 10-% polymer sofution:
\ — 20 % polymer solution
250
— 30 % polymer solution
i \\
i \\
100
50 — ——
o
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A Cooling curves for different quenching media
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Tins

MPa

150

100

50

20°

40°
WATER

60° 80° 8% 12% 16 %
POLYMER AIR

A Residual stress after quenching in water, polymer and air
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ALUMINIUM HEAT
TREATMENT
ROLLING MILL

Strips are annealed after the rolling
process to allow further forming. The
strain hardening, which results from
the rolling process, is reduced by
soft annealing. This soft annealing is
executed on the strip coil.

FLHIZE IR a7 mAyPRALIE
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MULTI-CHAMBER FURNACE
PLANT FAL

The foil annealing furnace FAL of
Tenova LOI Thermprocess consists of

ZERIPIREFFAL
B ERER T TIERERSEIR M HPFAL
BERZEREMANE,

TYPICAL PLANT DATA | RENEESE

Products | =&
Alloy | &%

Foil thickness | RS2
Coil diameter | HEER
Coil width | E&EREE
Charge weight | 5558
Heating system | II#ARS

Air circulation | ZS1EER
Heat recovery | #mux

Temperatures | &

Temperature tolerance | ;REHEE

max. 5 separated chambers which
can be operated individually. The

charging is executed by a charging
machine which transversely travels

XA PUSIE T, B FPER]
BEBEIR SRR

Foil annealing furnace plant FAL
ESHBRAIFIREFAL
foilrolls | $55&%

pure aluminium | 45
aluminium alloys | $54%

6 — 200 um
1,250 mm
1,600 mm
30,000 kg

indirect heating with natural gas
RS EE I

electrical heating

SWIGES

vertical | E£E

recuperative burners
B ST

400°C

<+[-3K

to the individual furnace chambers.
Every individual heat treatment is
assigned to the respective, individual
charge, registered and documented.

FHEAHAEMENA. SR
AALEFER ARSI,

A Multi-chamber annealing furnace
plant for annealing of foil coils FAL.

vV ATFHEAESMRAREESENIRAIPFAL




400°C

300°C

200 °C

100°C

0°C

COIL ANNEALING

FURNACE PLANTS

Strip coils are annealed for the
purpose of intermediate annealing
during cold rolling, for softening and
recrystallization. The annealing can
take place under protective gas
atmosphere in the furnaces of the
Single-Coil Lifting Hearth furnace
SCL and Multi-Coil Chamber furnace
MCIL to prevent the oxidation of the
strip surface.

|mERANP
IR BN RHE SR TR ER K
LA MBS B R IRAATL
ERERAXPSCLEZHEERXFMCL
. ERPSETRT, NBREHR
[ETE=RA

A uniform and rapid heating-up,
which aims at heating the strip coil to
the desired temperature, is achieved
by the impact of jets of the circulated
gas on the strip coil.

After the rolling process, oil is
removed from the strip surface
by annealing. The controlled strip
cooling in the furnace — under
protective gas atmosphere - is
necessary to prevent oxidation.

AR EBIFHREMAEFRR
B, PEEIRSFRSEEHEE L.
B AR ERRELE S AT R E R .

MCL 701 SCLA F P U ER AT LATE S N-FE
FRIPSET-ZEHETRLALERRL.

It can be carried out in both
furnace lines,the MCL and the

SCL. The furnace atmosphere is
directed into a bypass and cooled
via a heat exchanger.

MULTI-COIL CHAMBER
FURNACES MCL

Multi-coil chamber furnaces MCL
are used in case of large production
capacities with homogenous strip
coils. Each strip coil is heated in an
individually controlled furnace zone.

WPRUE BB T 55 % B ST IR0 Al

ZEERXFMCL
ZEERXPMCLATHIEHEREH K
HEEF=. SMHEERMEFNPX
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SINGLE-COIL LIFTING HEARTH
FURNACE SCL

Every furnace is charged with only
one strip coil. The respective recipes
are stored in the control system.
They can be re-called and activated
at any time.

The coil annealing furnaces SCL and

MCL distinguish themselves with:

o utmost temperature uniformity

¢ annealing and cooling process
under protective gas

BERARNIPSCL
FEPFRE—ATE, HNAHBRAT
ZRAEBEERS RS S H AR 1EH
*E .

BHIRKAIPSCLEMCLAFFR:
o RENREDIMN
o RIPIFTHRAFVSANTZ

¢ post-combustion of furnace
atmosphere in a TNV (option)

¢ low energy consumption

¢ easy handling due to fully
automatic charging and
discharging

e max. efficiency due to application
of the Delta-radiant tube-
technology of Tenova LOI
Thermprocess

e minimal process gas costs

o JPFSFAEINVEITEIRIGE
(1)

o REFEMR

o FTHRIZAE, BIEE £

o FAFHERE-LOB T T2H
Delta-BBERAR, BXRS

o TZSHMAMR

Furthermore, the line with Single-Coll
Lifting Hearth furnaces SCL offers:
¢ high flexibility due to quickly adjusted
production
e individual annealing of single
strip coil
¢ high efficiency in case of small lots
e connection of furnace plant to
fully automatic high-rack and flat
storage facilities

o, BERFAIPFEFLSCLER
BWMTHR:
o ARIBIFELER, RIEMS
o BANHEMIRK
o IMHEBAFYERS
o PFREF S BHEREMT
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ALUMINIUM Bt 5IRS
AUTOMATION -
SERVICE

Fully automatic processes are =HCIZEXUEmRA—EER
indispensable for achieving a highand =R BREUR AT M TN RTIESER
consistent process quality as well as a AE/ D .

reliable and economic series production.
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AUTOMATION

Taking care of the process and

furnace plant control, the automatic

control system provides the following:

e mathematical models of the
processes for the furnace plant
control

e recipe administration

e optimized furnace plant operation

e automation systems according to
CQI9 HTSA and AMS2750

e result reproducibility

process optimization

DMC (Data Management Computer)
e job planning

e job history

e recipe administration

BEhi
BatEFHRRARR I ZRPFIREE
#, BREUTHER:
o AR TFREEFN I ZHFER
s ITZSHRTNER
o RAPFRERE
o IZABCQI? HTSA F1 AMS2750%74
RENBENERS
ERUEEM
o« TZMtlk

HAREEITEANIDMC
o TIEESHITTL
o« TIEESHAE

o certified reports
e Level 3 data interface

The automatic data recording

concerns the

e administration and analysis of
sensors/actuators

e process analysis

e recording of operation times

e trend analysis

e signal monitoring and alarm
activation

PLANT ANALYSIS

The fully automatic furnace plant
control does not only consist of the
process control, but additionally of
the automatic analysis of the plant

o ITZSHEFTMER
o TNIEHRE
o ZHREN

Ef5& cmabdakes

o BB}/ TR BB OAT
o TZHH

o IRIEREIE R

o HEHEHHT

o [ESINRIRERE

REDHT
FFRENEAEEFHINEEIZE
#, TEXNRETHHNE NI
FIRRERRIE T,

e

components and indications for
preventive maintenance work.

The automatic intelligent data

analysis for preventive maintenance

work allows:

e anticipatory provision of spare parts

¢ saving of costs and shutdown times

e optimization of maintenance works

e optimized consumption and analysis

e maintenance assistance system

e proposal of preventive maintenance
works

e protocols issued regarding
maintenance works

REMOTE DIAGNOSIS

Thanks to the remote diagnosis our
specialists are available within short to
support you throughout the world.
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ALUMINIUM
SERVICE

The worldwide representation of
Tenova grants our customers a
direct access to our specialists for
mMaintenance and modernisation.

AR5

HEAPMFT RS B A B R S A
1, APRBEESHATRIGER

DEVELOPMENT OF The services of LOI Thermprocess A small-series production plant,
NEW PROCESSES RESP. offer support in the development which can automatically heat-
OPTIMIZATION OF of new processes and in the treat components under normall
CURRENT PROCESSES optimization of current processes. production conditions, is at our disposal
for the creation and development of
new recipes and processes.
MIZHARENUEIZ FER-RFEATIIEMRSEENHT  RNEEFL—MEBEENLER™
BRI ZHFARENIELZRANM FH TR E ARG/ NER

Quenching
a

300

200

Age hardening
100

)

0.0001

0.001 0.01

P, ATRTHIZRRERE
WAL

service-loi@tenova.com

100 % accessibility
100 % cost reliability
100 % planning security

0 % additional cost

service-loi@tenova.com
100 % AT )14

100 % BLAA] 14

100 % MXI = &4

0 % FfthnzEFA

A Small-series production plant for the development of new recipes and processes

RAFREHFERTZH/NERTIEE



SERVICE

Our service comprises the remote
diagnosis by a specialist of Teno-

va LOI Thermprocess, a specialist’'s
work on site at the plant and the
repair, optimization and extension of
furnace plants to adjust them to new
process requirements or production
capacities.

Thanks to regular software updates,
the automation system always

&S5
MRS SRR R RFRI IR
NERSRENDIRAREREITH
ILiRISHT, BRI TFIREHITE
2. MUEREF L ZHERENE
KB TIEEMNY R.

Digital Audit System

All-in-one software solution to cover
the process of auditing heat treatment
systems in a holistic way.

e Data input on the spot via a mobile
Touch Panel

e Import of TUS-measuring data and
their evaluation

e Permanent storage of measuring
data

* Memory management for the
next tests

As the Mobile Alarm-Management
MAM can be implemented on various
platforms, the alarms are available
everywhere and at all times. As a
consequence reaction times can be
shortened.

disposes of the latest developments
and information. This is applicable
to the analysis algorithms and the
process documentation.

Classical topics regarding furnace
plant modernization are:

e increase of productivity

e increase of efficiency

e increase of operational safety

e software updates

EMTERRETR, BafR
GRS REBUERTNARLMNER.
XN ATEEMLZ X HthER.

EFPFRENRUMARERE:
- AR

- R

- R REN

- BT

Tenova LOI Thermprocess 4.0 offers:

e production data exchange with
superordinate ERP/MES systems

e production data recording and
analysis at any time... during and
after the process

e process and throughput optimization
e alarm management via App/e-mail/SMS

¢ mobile input of production or
measuring data

BFRERS
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o WEBIRKA T
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HEE , FIATE(EH R AT
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e relocation service
¢ integration of other plants

Tenova LOI Thermprocess offers

the external data storage, issue of
charge protocols, continuous remote
supervision of the furnace plant

and analysis of sensor data during
ongoing operation.

Our service activities can be
combined to individual packages.
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INDUSTRY 4.0 | TMl4.0

FHER-BFREATIIIE 4.0 EBiRE:
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Sustainable
solutions
for a green
transition
of metals
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FREXiE 300192

HHi%: +86 22 8789 0588
{EH: +86 228789 2018
H%5: loitj@tenova.com

Tenova LOI Thermprocess
Tianjin

Tenova Technologies
(Tianjin) Co., Ltd.

2" Floor - Tower B,
Keyuan Keji
Development Centre No. 8,
Keyuan East Road Tianjin
Hi-Tech Industry Park
Tianjin, 300192 - China

T +86 22 87 890 588

F +86 22 87 892 018
loitji@tenova.com

Headquarters
Tenova S.p.A.

Via Gerenzano, 58
21053 Castellanza, VA
Italy

TECHINT GROUP

Tenova LOI Thermprocess
Poland

LOI Poland Sp.zo.0.
ul. Zagérska 79
Tarnowskie Gory
42-680 - Poland

T +48 322841639

F +48 32284 2223
loi@tenova.com

Tenova LOI Thermprocess
India

Tenova Technologies Pvt Ltd
IThink Techno Campus

A Wing, 5% Floor

Off Pokhran Road No. 2
Thane (West)

Thane, Maharashtra 400601
India

T +9122 6248 9700
sales.tipl@tenova.com

Tenova LOI Thermprocess
United States

Tenovalinc.

Cherrington Corporate
Center Corporate Center
Drive 100

Coraopolis

PA 15108-3185 — United States
T +1412 262 2240

F +1412 262 2055
tenova.usa@tenova.com

www.tenova.com

tenova®

LOI THERMPROCESS

LOI Thermprocess GmbH
Schifferstrasse 80

47059 Duisburg
Germany
e-mail: loi@tenova.com

www.loi.tenova.com
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