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TENOVA LOI
THERMPROCESS

Tenova, a Techint Group company, is
a worldwide partner for innovative,

reliable solutions in metals and mining.

Leveraging a workforce of over 2,600
forward thinking professionals located
in 19 countries across 5 continents,
Aluminium is the driving force for new
solutions. Tenova LOI Thermprocess
offers the required technologies for
melting, recycling and heat treatment.
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ALUMINIUM - LIGHT- §g5 — 5. GUFh.
WEIGHT, INNOVATIVE T©J5E2 [k

AND COMPLETELY

RECYCLABLE

Due to its unique properties and the AFEmAR R ERATNEETRR
optimal recyclability of used aluminium BENBEEE, £R%ET. YT
components, aluminium is a trend-setting FERAI= TV, FBELAEMESNTZE
material for automobiles, mechanical en- [EARWEERTE, SELRARZIRID
gineering and aviation industry and out-  BIER#HR

classes alternative materials with regard

to many future-oriented solutions.

Aluminium 8

« low density . REZE

- favourable corrosion resistance o EIFRIHE M
« high electrical and thermal

- ESRMSHE

conductivity
high stability - BfREH
good formability . BIFER

llent light reflecti
excelen 197" vt - PR AR FlE
numerous possibilities of surface
treatment o REERIAX LA g

« unrestricted recycling without loss o ANFIRE. AR EEAEEGR B1E
of quality
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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 oil 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.

B E

#5716 B-LOIFA T TR2my i (L FIsAE 4P
AZA Bt EEEXR, B
SRR BFEAERARRA
BRIPEES, PFRREREIEER.
EEHEFRARIL T RENBLE
B, RENIZEFRRT SRk
e ZMUNPFREZMETFE
BAR PRI L ZERRES
RRAIRR.

The al-loi melting and casting plants

distinguish themselves with

e high energy density

¢ uniform heating of melting bath

e metal circulation for melt
homogenization

e purging gas treatment in the
furnace

e reduced hydrogen absorption

e charging machines for optimized
production process

e melting aggregates for chips

al-loi SREHRENFR:

® EREE

o BN S

o FRIRIEES, B S

o FENFRBITEESMAFLLE
o BORE

o BRI AEFTZH LRI
o BRIIE LR S

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

oil heating

e regenerative heat recovery

e central regenerator CCR

e low oxygen furnace atmosphere

e low noxious emission

AFEREFEF RO ESRBIER, £
IR IR ST IR {5 2 A T B RIS SR
FEHIMAR BEHNERR (BCR)
FHRAERLE (CCR) BTEMR

al-loi IIFEA:

o RSN

o BREANFA

o BRI Hrhas

o REHMAHABRCCR
o REWFTFESR

o {RHERN

ADVANTAGES OF CENTRAL REGENERATOR CCR | HRE#ANHMIECCR K=

rapid cooling of combustion gas
high air pre-heating temperature

continuously burning flames
no switch-over between burners

requirements

o BERS

o BRESIRRES

o R ESEE N IR

o PFRE-NESHA

o ELSHIRIG K K

o TLEHE IR

o AEMERFHMERNRESRFZMSE

Waste gas heat recovery by use of central regenerator CCR P>

ERRREARGARCCRIESFITRIFI A

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

optimal pre-conditions for meeting future emission

P EARIC—
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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.

e melting of block metal

e melt treatment in the furnace

e regenerative heating

e metal circulation by use of a
stirrer or pump

e charging machines for block metal
and scrap

e large furnace doors

e flat inner walls for easy cleaning

e tiltable or stationary

e fully automatic furnace control

e low metal loss

Lower CO, emissions

e high heat recovery

e low energy consumption
e reduced noxious emission

High availability

e solid and robust design

e reliable components

e 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

553t A2 RIELIFMCF

Br

KA T AR S T AR R
PFE—PEERN ERAEER
e

o JEfLEREY

o EIRFWHITIRLALE

o BRI

o ERBHRIREITIRREIR
o AT HRBEURRA LR

o KRS

o ETREMNTIENE

o WA EE

o AP TFEH RS

o ERIRE

PLANT DATA | &S

Final products | 48 &

Furnace capacity | {*-F#E
Heating system | II#AFR St

Fuel | 1At

Metal circulation | $B/&1EER
Charging material | §7%}
Melting rate | &1L

Melt treatment | JA{L 2L E2
Metal temperature | 13 1LIRE

LOI THERMPROCESS

{ECO, 1
o AEYER
o 182

o EHEN

SCRME

o XA AR

o AIEERILAL

o BT HELERERPRRPZARS
o {RUEFFHER

o EFRIERHR

rolling ingots | 5L7%E
extrusion billets | FFESE
pigs | ElAR%E

35 - 140t

regenerative burners BCR
BAEEBCR

central regenerator CCR
RAREAIHAZECCR
natural gas | KRS

light oil | %23t

pump | 3R

stirrer | fiFE2%

electrolysis metal | FEfB5R&
block metal | et

scrap | RAH

5-25t/h

rotary gas injector | BEF2 TS ABIES 28
700 — 860 °C
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BWER

TEFAEREBY, AHEVIRHE
Ko BEMENRITRXMIPFIREN
HARFR, BEAATIEER T IO SRIRE
ANFBERG. EFFHEEKE, B
REXEREREFRBRMP T EmE
HERE

N

15
o B

o RERHEREHMA
o RRSHAI

PLANT DATA | iZ&ESH#

Final products | £x& =&

Furnace capacity | 7F#E
Heating system | II#AZ %t

Fuel | J46}

Metal circulation | $2/&1BER
Charging material | _E#}

Melting rate | k&{L 3%
rE bR

Melt treatment

Metal temperature | $8/RRE

o BIREENTFENE

o A=

o RAMPTFEH RS
o BEFEMX

mRRES

o HEUREPRENS

o RS

o TAENIRAERIEH

o FENREPHANELER
o BRI BN IS

rolling ingots | ¥L#I%E
extrusion billets | &5
pigs | EIEEEEE
30-140t

cold-air burners
RS

regenerative burners BCR
BAEEBCR

natural gas | KRS

light oil | 1423

stirrer | #iH¥23

liquid metal | I58i&

alloy elements | a1 &4
2-5t/h

rotary gas injector | HE32 T\ S4BT 28
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

e tiltable

e 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

4 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.

BEZRARNHBENCE, ATRAZESE

FAFEHIRMIBR. RiBFE35t, XA
Shn#.




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 combi-
nation 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.

Rl

FiEB-LORR T TREALAMTCFHA—E
AR . RN A TR®E (£F
RIER) REFRM. . HR. R
sfEARl (REFR) E. WER
KIRTCF SRS EME S EIERE
WMESHEFHESBERA— AT
ES
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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

e melting in liquid metal bath

e oxygen-free scrap chamber prevents
metal loss

e recycling without using salt

e optimized oxygen control in the
heating chamber

e waste gas quenching for emission
reduction

TCF® AR

o FSRERME K

o B E UKL

o RIBATEMAE

o RIBEFATER=F TR

o TEMRMIRIL

o ERIELE, BRET BN
o TEMKIBE K

o MAEHKENRZEEH

o RRRL, HMOHM

e homogenous melting bath due to
continuous metal circulation

e 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.

ELRRIRMEIR, AR
° R
o BEFERIRX

283

o EMNASBEIWSAMAEN
REX

o ROMSHUMRBERD THI, Wb
R 7 BEFE

e Integrated in the furnace with a long

holding time and high temperatures,
the pyrolysis gas is safely and
environment-friendly burnt.

e 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.

F P A SR [E AR,
WIRAD RR L 2 F MR R
RS 24 (2,500 K/sec) BRT =
ERERNEHEN
ERAMARSBIECCRILHAE,
FHRTSMREERS, RRE
KT REFE

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

Right-hand side: Recycling Plant TCF®

EE: AR ERRETCF
HIE: FERENIEETCF"
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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 com-
mon 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.

MEBEIPTCE”
WEBUFTCFPA2MPE, 114
TR 2TMPERNSFERTN,
B RAERN. R ERRRER
HEFRNPHFLFHA, £52Y
RO, T—HRBERHENRLH
Rl

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

e oxygen-free scrap chamber

e rapid oxygen reduction upon
charging process

e oxygen control in the heating
chamber

e waste gas quenching by use of the

central regenerator CCR

lowest energy consumption

WELRARTCF”
o BN ERMAE NSRBI
o BERZETFIRRIPH LT

o EEBIIEIL

. BRELE
o DR AMETRELD

. EHIAEREE

o (ERRRERLHHABCCREM

= SA
S527%

LOI THERMPROCESS

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 monitoring,
optimal charging is ensured.

USE OF BLOCK METAL
Having reached the heating chamber,
the block metal is first placed on the

o BEFERIR
o bRAERE
o BREELER

22 Sl S
ERSBRIIFESETETEE L RE
B, RREE I ZEERGE#HT
EHIF SR USRI LR

V¥ Twin-Chamber Melting Furnace (TCF®) for salt-free melting of aluminium scrap with sticking material

WMEFLIFTCF B FH M B W E BRI T AL
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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 melted 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).

REIREER
BRMEINAAE BRI, BEEREmR
= FIRAY PR _E BT TR F 4R o

BIRAEA
BYZRAEAN, BT EBFRER
MEEMT

RIRATHERR
FE YRR AT IE T R A Sk SR AR
TR E (W HEND)

TYPICAL PLANT DATA | BEUZ &S

Final products
REF

Bath content
wtaR
Remaining
liquid metal
FIRIER
Heating system
PIEAERE

Air pre-heating
BN ST
Fuel

Metal circulation

SRRIEER

Charging material
N e
Charge per
charging process
SR LR E
Chip charging

B A
Production rate

I

Casting
temperature

R

TCF75

TCF90 TCF120

rolling ingots — extrusion billets — pigs

LR —EAERE

75t

approx. 40 t
RL40t

CCR/BCR
950 °C

natural gas
KRR
electro-magnetic/
mechanical

PR/ AV

90t 120t

approx. 45 t approx. 50 t
K445t ARL50 t

CCR CCR

950 °C 950 °C

natural gas natural gas
KRR PN St
electromagnetic | electromagnetic
FE R

contaminated scrap — block metal

25-3t

up to 2 t/h
F2t/h

80 t/d

680 — 760 °C

SR EER— R

3-56t 4-5t

up to 4 t/h up to 6 t/h
£41t/h £6t/h

160 t/d 210t/d

720 - 760 °C 720 - 780 °C

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

A B3 ERHLCMEI R E B (L TCF®

V¥ 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#F (CW) RGATF RS R/NRTER
MANBEIR R A AR, AR HE
KL EBER.



ALUMINIUM SRHFRIFRALE
HEAT TREATMENT

Aluminium is alloyed prior to the casting ~ FIXZ| TR ETFIER
process in order to achieve specified EiTE éﬂc ?&ﬂﬁ%*’]#ﬁ’\]éﬁﬁiﬁj\
material properties. Depending on alloy, JURARR R BT R EZMRRE, WE i_?:ﬂf#ﬁ
geometry and the desired features AL IR EAIR K B KMASRY,

of the structural components, their RIS HRE

final characteristics are attained by a
component-specific heat treatment
program including solution annealing,
quenching and ageing.

al-loi PROCESS TECHNOLOGIES FOR ALUMINIUM | f8#4aYal-loi ZZ %A

al-loiH Heat treatment technologies for aluminium
A FRANRLERAR
A al-loiQ Quenching technologies for aluminium
FA R AR
Quenching
9 AN al-loiQW Water | 7K
al-loiQ P Polymer | 3% K&
al-loiQ A Air| 25

400

E 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

Time (0 al-loi TZRANFR
o MEINKEHIIRRTISE
o IZRESHMNIZARS ML
o BFREINTHE
o EIHANN A e E S AT E

al-loi e

THERMAL PROCESSES
FOR ALUMINIUM

i ® process development and optimization stipulated in recipes

® supported by mathematical models
® specified in more details during commissioning and
production start-up

100

0
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HEATING PROCESSES al-loiH
The heating processes for aluminium
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.

T Z al-loiH
SREMEFRNINAR T Z GEEAIR AH
N2EL o

EHREEERERENNBELT
BPRXIN. NI ZHFEIFEEH
HAEERREES, RAMEAR
NRERBERE AN RENSMH
SRR .

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 an-
nealing 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.

A Eal-loiH TZ A UFESHEE
RENL B TENRRN HEE

Riik.

BENTITE al-loiQ
REEBEBRKEREYNINHNE
SR, FRFIIEEHHNSREE.
P ML M = A M 254
HHERAZRRNT, FEURENYS
B 77 XX 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 FR19S. BREEEX
SHHTRBAI IHE K.

al-loiQ P, £ FIiF K ROA B B IRIE
HUERA, R ATFEESMG, TR
BERNNN.

al-loiQ W, fE AKX 23T E RIE
BISRE K. AFYRER, X

TZaWRERENERN .




ALUMINIUM SEFAIESSM
AUTOMOTIVE

CASTINGS

The more the weight will be reduced, REZRELR, MERAEZSNETZSME,
the more often components made AFSEFHNREeMEXREE, HitaE

of aluminium are used for a vehicle. As  BAREFEEK. MESHEIENL.
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.

v

b b L
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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

e 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 | i#&S%

e closed material flow

e high flexibility of processes

e little work required for adjustment
to particular heat treatment jobs

e 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.

Overhead furnace line Chamber furnace line

SRIUPFEE ERUIPETL
OAL BHL
Products castings |
= forgings | $&#F
Part size up to 8,000 mm up to 4,000 mm
TITHR~N £HAZE 8,000 mm BAZE 4,000 mm
Charge weight 500 - 6,000 kg 500 - 7,000 kg
ROER
Heating system direct or indirect heating with natural gas
MARE RRSEEHEEMNA
electrical heating
RN
Air circulation vertical | EH
TRIER horizontal | 7K
Quenching media water | 7K water | 7K
BEKTR polymer | SR polymer | SR
air | 5 air | =5

RESHHE
BEIVHEESFHHaE:
o SHIL

o LEINLFEM

o KT

o EES|IFRIME AR HRE

o FHIEFEMSE

o IRELR

al-loi AR FHRFA

s IENREAEEM

o MRIATE U ERA

s TZREMS

o RN FRDOAVEE
o BN/t EAE

o fkaE

FLEX-iR&
HENTEFEENEER, flex-pip
SER T/MEL BRI,

WV Artificial ageing plant (overhead furnace
line) with media quenching

FNREXRYRE (FRAPFESE)
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CONTINUOUS PLANTS EFREFIRE

Continuous plants are used for #tfTal-loiH fn#FAF al-loiQ & K HIK
al-loiH and al-l0iQ in mass HEBEFNEERAES RS XME
production. The structure of such ZRBFALUSEREX R ORERE
plants allows the arrangement of ERIR KPR, MEREIZAEH
a suitable quenching center BKILZ.

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

P Continuous plant with highly flexible
quenching center

EZNIPFIEERRENEXF O

V¥ Roller hearth furnace for optional water,
polymer or air quenching

RIRUPF 08 R AR IRH0K
NRHXBESHX

=
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AVIATION | finzs il

Aircraft components

The artificial ageing for aircraft components is particularly chal-
lenging 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 accuracies
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.

YHFER S

T E IR IR EIR TSR RIE AR IR AR B
e BHEFRNEREER, RUSHSHERRMZANE
KB, ERFEESHERIBERGRIZES.

al-loIHEZR T 4 = AL S T 5. FEEHDATI< +/- SKEVIREE
BER<TSHRXEBNE, FRARFNTES. ZPTE
EHABRIHR AMS ok

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

A, AARESEA, EAEEAEKE.

it B 1,
" CAEEE
=8

(e L 33

L TR

\ ¥

=




ALUMINIUM
AUTOMOTIVE -
FORGINGS

Aluminium forgings are used for highly
stressed applications which require
meticulous, individual heat treatment
including solution annealing, quenching
and age hardening.

i '!"I:_ TH e
i i
i)
o il
im0

1

SEEtRiRtt

N AESBREFM TR AERR R Rt
TTHEE . AR MERNALE, SEER
B R KFIRSRIBEL

CONTINUOUS FURNACE CCF | #&#4:3{%"CCF

Products | =&

Part size | B4R~
Throughput | =&
Heating system | IN#ER%%

Air circulation | ZES{EER

Quenching media | %k 7T/

forgings | it

up to 650 mm | Z£650 mm

4,000 kg/h

direct or indirect heating with natural gas

KRS EES EEM#R
electrical heating | FEN#k
vertical | EH

horizontal | 7K

water | 7K
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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 R R IRRESIR

ESPFRERBEXN T ZHITES
7, WAMEBARESHHENESR

HERELERM.

#EfFHIUPCCF
AIMEAN T EX L& EBTINA,
R, XM AE T8RRI
FS SN

FURNACE PLANT DESIGNS FOR FORGINGS | $&#a B irayigit

Chain conveyor furnace CCF

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

HHF AT LR MEEIR K
B FERANEKERE K

=”u_th'OAL

EERAFA, BAEETHRA, X
EF LR KRB RENE KR
A i)

FEEREIFCCF

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.
JPEIERER
FERBHIER-LOFT TP Fi%

% L ER R A AR BN PR
BRERSE. REIRBITH
AMS2750 5t CQIOFRERT & o

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

parallel charging of several forged parts

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

¢ automatic charging and discharging

Overhead conveyor furnace OCF
® compact plant design; the goods to be heat-treated are
arranged in multi-layer racks

e external conveyors, uniform heating and horizontal storage;

i.e. low-warping heat treatment
® automatic charging and discharging

Overhead furnace OAL

e flexible plant conception

e ideal for the heat treatment of small lots
® highly flexible quenching

e fully automatic heat treatment

° PFEEMEFLTEERBE
o BRI L1

o PROERIESIETRGEE, REBHERRLE
o BEIETR
BiEEn OCF

o WIHEE, FABMEBEESENRL

o REPIMEGER, THAFHH, MAYS,
B EERALE

o BEIETH

=24 OAL
RIERNRE S
EF/NMEERLE
EKREES
HANE S B EIL

V¥ Multi-lane chain conveyor furnace including single-part quenching facility | SiE# &R, SFRGENEE




ALUMINIUM NEFREEH
AUTOMOTIVE

STRUCTURAL

COMPONENTS

The heat treatment of structural REER B R ANE B RZEIRFTO,
components for the automotive T6 ATTIRZS.

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

A Air quenching chamber for
structural components

ZEMHRSEE

= m.qll,;ﬁ'.t ™

T —
! ! :
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al-loiH and al-loiQ are the necessary
basis for the plant technology to comply

TYPICAL PLANT DATA | HEZESH

. . Continuous furnace RCF
with the requwement§ of the heat SESHPRCE
treatment of automotive structural Prod |
components. The al-loiQ A air r?j ucts zhtructura components
e i P it
quench can feature either a form pressure die casting
fitting design or a piston flow for the RS

guenching of complete rack piles.

Heating system

direct or indirect heating with natural gas

. o PIEAER RASEEHEENR
actually used for quenching, in future =zl iz
the al-10iQ P process with polymer Air circulation nozzle field
will be a possible alternative for =EIEER eI (X 5
structural components. vertical
e
horizontal
al-loiH J#0 al-loiQ F AR - A
T LT RN EE SR NIR L& Quenching medium ar
; | s T SEEK AT R 25
fii. al-loiQ A =UERISLATIRITER, / v
WA EANRIZRHAI TR K o Quenching speed 6 K/s
EPRE
BrifEMal-loiQ A SEIZE K, Temperatures 420 -520°C
ARkal-10iQ P RXBEXTZHZ BE 150 - 250 °C

PR AIIE S R,

A Air quenching chamber for structural components
EMHHSEE

QUENCHING | #&#X

500 Re——_

MPa

——

450 e 150

\ —
——
400
—
— Air
350
\ —  Water
300 10-% polymer solution 100
\ — 20 % polymer solution
250
— 30 % polymer solution

i —~— u

150 —~— 50 .

100

» — —_— .
o
£
b 0
0 2 4 6 8 10 12 14 16 18 20 20° 40° 60° 80° 8% 12 9% 16 %
Tins WATER POLYMER AR

A Cooling curves for different quenching media
P EVE R A BRI ED i 2%

A Residual stress after quenching in water, polymer and air
KE BERBERNEREREHITREN S



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.

4B iEsR - mA AR

T0TH T 2L AL IR K MERE— P A AL
AR KA AR RELH T2 AN R
. ZRUWBRKEXNTHEERITAE.
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MULTI-CHAMBER FURNACE
PLANT FAL

The foil annealing furnace FAL of
Tenova LOI Thermprocess consists

ZENIPIRFFAL
HiE B-LOIA T TF2RVERSEIR 4P
FALBIERZ AN EMPNPE,

TYPICAL PLANT DATA | BENZEEH

Products | /™
Aloy | &%

Foil thickness | $BS6EE
Coil diameter | EEER
Coil width | &=
Charge weight | 6628
Heating system | M#R%

Air circulation | =S1EHR
Heat recovery | #AEYx

Temperatures | B
Temperature tolerance | BERE

of max. 5 separated chambers which

can be operated individually. The
charging is executed by a charging
machine which transversely travels

PR T DU TR AT B R
ERTHEB R LR R

Foil annealing furnace plant FAL
EERAIPIREFAL
foil rolls | 8565

pure aluminium | i3
aluminium alloys | 54 %

6 - 200 pm
1,250 mm
1,600 mm
30,000 kg

indirect heating with natural gas
AR AR
electrical heating

RN
vertical | £E
recuperative burners

B S TR
400°C
<+/-3K

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

FHSHAEEBEN. $X
MR IFER . R,

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

ATFREEVRKE £ ZEXR AIPFAL




400°C
300°C
200 °C

100°C
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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
MCL to prevent the oxidation of the
strip surface.

BERAP

AL IR EN AT EHTHEIR
KRB MBERNEN. B
ANEREESREARIPSCLEZEER
JPMCLA . FERPER T, DU
RETmRE AL,

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. It can be carried out in

ARSI IIREINAE T FR
E, THERISBENEETEL.
RAAARRELF EIRTHRE K.

MCL 70 SCLA AR BUER AT LAFE 4P -
ERPIFT-RHIEHCLER
E=hia

0°C

LOI THERMPROCESS

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.

PRE R BT 55 AR

ZEEFPMCL
ZEEXPMCLATHRIEH SRR
AMEBEF. BIMHESELINTHH
SR X AN
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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:

e utmost temperature uniformity

e annealing and cooling process

FHERFAIPSCL
FEPTFRE—HE, HENERX
TZRGEEEEHRSED H A
B .

BERKPSCLEMCLAX 5 :
o RIEMEEHIM
o RIPFFFTHIRAFNSGHIZ

under protective gas
post-combustion of furnace
atmosphere in a TNV (option)

low energy consumption

easy handling due to fully
automatic charging and discharging
max. efficiency due to application
of the Delta-radiant tube-technology
of Tenova LOI Thermprocess
minimal process gas costs

PFESIETNVE TR R
(I£I0)

BEFEMR

ETR=EE), #iEE S
fFRRER-LOA T TEM
Delta-iBS ERAR, BEF
TZR5MAMR

Furthermore, the line with Single-Coil

Lifting Hearth furnaces SCL offers:

e high flexibility due to quickly adjusted
production

e individual annealing of single strip coil

e high efficiency in case of small lots

e connection of furnace plant to fully
automatic high-rack and flat storage
facilities

PERIRIPFAFLSCLIKE A
o AHREBBLRE, RE

o BABBIIBA

o LR R ER

o PFRETS5EADBRENT
R




ALUMINIUM Bt 5iRSS
AUTOMATION -

SERVICE

Fully automatic processes are EEME I ZELIE MR —EIERN
indispensable for achieving a high and FmRE R TEMZFNRIEST
consistent process quality as well as a ATERDHY o

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

e process optimization

DMC (Data Management Computer)
e job planning

e job history

e recipe administration

Bk

Bt EFHRGERAR I ZRPFIRE
BmE, BRUTHEA:

o AFIPFIREBESIN I ZHEER
o T2 FNER

o ALIPFIREIRIE

o HMBCQI9 HTSA F1 AMS2750k74
RENEMNLERS

o ZERTEE M

o Tk

HIREEITEAIDMC
o TRES AL
o THEESMIASE

e 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

s IZSHETTMER
e INIEHRE
o —REREN

Bt BRI REE:

o IR/ HITERMEEM DT
o TZ0Hr

o BRIEREIER

o BHEOHT

o [FS N R IRERE

RE
PHRENEBEEHTAEREIZ
724, TEMNRESHHFNEEIDT
FIkRRERRE TE,

components and indications for pre-
ventive maintenance work.

The automatic intelligent data

analysis for preventive maintenance

work allows:

e anticipatory provision of spare parts

e 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.

T eSS B BRSO AT
BiE:

o REHAES

o BTEWA, BN E

o fifb4EIP T1E

o FEEHSM

o HIPFENAR G

o TRBH M TIERIX

o HEIPIRE
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ALUMINIUM RSS
SERVICE

The worldwide representation of HIPRT RS B RFE R R S
Tenova grants our customers a MM, APREBERESRATRIGEKR

direct access to our specialists for
maintenance and modernisation.

Premiunt
Service

Premium
Service
—PLUS -

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 normal
CURRENT PROCESSES optimization of current processes. production conditions, is at our disposal

for the creation and development of
new recipes and processes.

MIZHNARRNUEEIZ ORI IR EENHIZNF RINEEFR—FEBESNLER

BRI BB H T ZRARNMK - FHTHEMHERLENNER
Fa&, WRATHLIZRENE
WML

service-loi@tenova.com

100 % accessibility
100 % cost reliability
100 % planning security

Quenching

a

0 % additional cost

300

200

service-loi@tenova.com
100 % R[5 a4
100 % R{ASA] FETHE

00001  0.001 001 o1 1 10 ).. 100 % ;ﬂﬁuﬁ‘é'lﬁz
0 % BihNZEF

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

Age hardening

100

)
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SERVICE

Our service comprises the remote
diagnosis by a specialist of Tenova
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

BNHRS BEFER-LOATI IR
MNERSREFIGNZARE RET
MIZiRIZHT, BENPFREHTE
g MURBREFLIZHETRENE
KB TEEMY R,

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

BT ERRGTR, BakR
RSBV ERHFNFALIER.
ENATIZEM T Z XX hER.

ETFPFRETRAMNADER:
o RBLEFE

« RENE

o REEFREM

o TR

Tenova LOI Thermprocess 4.0 offers:

® production data exchange with
superordinate ERP/MES systems

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

® process and throughput optimization

® alarm management via App/e-mail/SMS

® mobile input of production or measuring
data

e relocation service
e 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.

o TR
o SEMRERK

FiaRB-LOA T TIEEB AN FIRE
RESNBEERE. HAFRES.
BESOR AR IR A P T P X R Rk
BREHRHIT 2T

FNRS AT UARTENES

INDUSTRY 4.0 | Tul4.0

FHER-LOFATTIIE 4.0 AEfziRMH:

o £FEHERTIAS E4R ERP/MES R4
i

o BERTXYAE = HER I TIE RO
HERIZZE

o TZH-=Efitk

o BIFApp/e-mail/SMSEIRIFE

FMATBNBEREERALESSNE

28

AISRANINERSE

Integrable Certification System

SAT and TUSH B 5 21Z AT S ATAIE
RGN —EB.

o BNBMIRF AW A LR

o SA TUS-NESERHTMAE

o NELBHEXRXMER

o AFT—PNIRXAICIZERE

The automated evaluation of SAT

and TUS is part of the integrable

certification system.

¢ Data input on the spot via a mobile
Touch Panel

® Import of TUS-measuring data and
their evaluation

¢ Permanent storage of measuring data

® Memory management for the next tests

AAFTUESHES LRR “FIHER
REER” | BT T R [E 2R AT
M EIRE, WGBSR RATE.

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.




LOI Thermprocess GmbH
Schifferstrasse 80

Duisburg

47059 - Germany

T +49 203 80398-900

F +49 203 80398-901
loi@tenova.com

Tenova LOI Thermprocess -
Poland

LOI Poland Sp. z o.0.

ul. Zagorska 79

Tarnowskie Gory

42-680 - Poland

T+48 32 284 1639

F +48 32 284 2223
loi@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
loitj@tenova.com

www.tenova.com

TECHINT GROUP

Tenova LOI Thermprocess -
Moscow

Tenova East Europe, LLC
Ul. Gruzinskij val,

dom 10, stroenie 4

123557 Moscow

Russian Federation

T +7 495 995 95 08

F +7 495 995 95 08-619
loi-moscow@tenova.com

Tenova LOI Thermprocess -
India

Tenova India Pvt. Lid.

A Wing, 5th Floor

iThink Techno Campus
Pokhran Road No. 2

Thane (West)

Thane, Maharashtra 400601
India

T+91 22 6248 9700
tenova.in@tenova.com

Tenova LOI Thermprocess -
uUs

Tenova Inc.

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.loi.tenova.com
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