PRdCESS AND APPARATUS FOR TEMPERI NG FLAT METALLI C PRODUCTS The
spresent invention relates to a process for tenpering flat nmetallic products

conpri si ng - an introduction of a flat product exiting froma furnace
into a tenpering station with an upper- surface orientated upwardly and, a

| ower surface orientated downwardly, .- a location of the flat product
on support elenents form ng together a shbstantrally hori zontal | ower
support table of the tenpering station, .- a sudden cooling of the flat
product in the |located position, by spraying a tenpering liquid

simul taneously on all its upper and | ower surfaces, and - a .renoval of
the cool ed f| atPRUGESS tANT it R [ TEMBER ] ] EN YRR

apparatus for the |nplenentat|on of such a process. - Tenperrng

processes of this t§£ i ntended to tenper flat metallic products, such as
sheets, strips and SPfi| BFefeBlucisventionpeaitlatem i 2| orEceene. fdBy
are batch proctesperingwfiah metappié predatctg tampeisbngowered on the flat

product to be tenpere n pr d I pown_on it. _-The
appar at uses |n§Ienentgﬁg £§°§b%€1%? 6&%6% §FP €§?€% Gtt EFpELPTg TR sRs .
These processelEuERaBre inko sianubempevisy spkatiimn oWithe aholwpegpesunfisce

| over surfacesopiehbigrédal upwadidQly €XahdNg 20Ul 1 Sfek e hidiFadet Willeftated
t enpering Irqu%?g?for xanple wat er. Howeéver, they have the nmaj or drawback

of producing sePERYRELL¥n the surface of the tenpered sheets. In effect, at
the tine of tenperinga tlvessticet SaarEhauln‘Jle.d:t @orodmcdt urd deaspsdrd r\kb@ﬁents
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able of the temperlng statlcn,

~ a sudden cooling of the flat product in the lecated
position, by spraying a tempering liquid simultaneously on
all its upper and lower gurfaces, and |

- a removal of the coocled £lat product from the
tempering station,
and to a tempering apparatus for the implementation of such
a process. '

. Tempering processes of this type, intended to temper
flat metallic products, such as sheets, strips and similar
products, have been known for a long time. They are batch
processes in which an upper presging table is lowered on.
the flat product to be tempered and is either pressed or
placed down on it. The apparatuses implementing this type
of process are called tempering presses.

These processes enable the simultanecus spraying of
the whole upper and lower surfaces of the flat product
exiting out of the Ffurnace with a tempering liquid, for
example water. However, they have the major drawback of
producing scratches on the surface of the tempered sheets.
In effect, at the time of tempering, the sheets are
subjected to a sudden shrinkage whilst they are gripped
between ;upport elements of the upper and lower tables in
the shape of fingers. Another drawback is the fact that at



2 the tinme of tenpering, the forward ‘portion of the sheet exhibits a

di‘f ference in tenperature relative to the rear portion which has just
exited fromthe furnace. The stresses caused by tenpering are not therefore
uni form over the whole surface of the tenpered sheets. Cont i nuous
tenpering processes are also known in whizch the sheets are tenpered
progressively as they exit fromthe furnace. Each portion of the sheet is

t heref ore al ways cool ed under the same conditions. However, such a sheet
exhibits wth this process enornmous differences in tenperature

between a portitge atig@dne crpRsesisnd R Wbk @S pdritied dOMAdCsheet
furnace but is g&ﬁéxg% tenBe%gd. These differences | ead, to stresses ang
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been virtual | y perdridaneshietpetiaal | Yustr lexigedsh€eom (the offurhiagesubihet
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is to provide ¥heatdiole swrfacegofptbectempered apgstatus which does not
appreciably exhibit the major drawbacks descri bed above. In particular it

has for its object E0n3%|OM/te erinq or hyper-tenpering of fine flat
products, for exanpl-ERPRUUSs Sempeziing, BEOSeRFeR 25CnRIRRXROHR 30t Bhigh
mm or carbon sheelsheledst ars temperhidckiegreakidelly 48 mheyt exprogusn that
sheets which aig RSl anELah! did Q! o3 BheNSheet 1g ThARLG-d Nhipays
pr obl em according tqg the |nveﬁ%|on, a process is prOV|3ed STmlar to {ne
one described &8&}€dnhtedesorkhe stame hepodd tipassudivrewenl | Aycha a sheet
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hori zont al Upp%(smg:%lrgjt% et a legkelegt Oaa phooxrt'lizoonnt g.llrregh?rl n‘ilzgtgpered and one
which has exited from the furnace but is not yet tempered.
These differences lead +to stresses and deformations
in the sheets, to such an extent that this type of process
has Dbeen virtually abandoned, espécially for large sheets
(see an this subject patents FR-~1415912, US-A-3423254, US-
A-3420083, NL-135696, BE~A-758799, BE-A-789130 and US-A-
4149703). ' ' |

The object of the present invention is to provide a
batch tempering process and apparatus which dees not
appreciably exhibit the major drawbacks described above. In
particular it has for its object to allow tempering or
hyper~tempering of fine  flat products, for example
stainless steel sheets with a thickness of 3 ta 30 mm, ar
carbon steel sheets with a thickness of 3 to 10 mm, to
produce flat sheets which are substantially without
scratches. '

To solve this problem according to the iavention. a
process 1is provided similar fo- the one described  above
which comprises, before the sudden cooling, a transference
of retaining elements, which form together a substantially
horizontal upper holding table, into a harizontal retaining
plane located a predetermined distance above the upper



pl ane’ | ocated a predetermni ned di stance above’ t he upper

3 surface of the flat product, and during sudden cooling a possible
retention of the flat product by the upper retaining table in the linmits
inposed by the said horizontal retaining plane. This process, therefore, is
no | onger tenpering .under conpression aid thus no.longer has the drawbacks
of the latter. On the contrary, the advantages of a sinmultaneous and
uni form sprayi ng on the whol e of the upper surface and the whol e of the

| ower surface of the sheet to be cool ed are retained. Advant ageousl y,
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i nvention, theg{ransd fapé@s'é@%@ SN UpHS FBasiegent  of the
position of t he reta| n| ng tab In several places, inrelation to a fixed

reference, a taking of the nean of these neasurenents, a calculation of the
di ver gence between wﬁuﬁ@ﬁslﬁe%weM&ﬁatdeq ®lane is
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the upper surface of the flat product to be tempered,
preferably of the order of 0.8 to 1.2 mm, in particular of

1 mm.

In one embodiment of the invention the transference
comprises a comprises é. continuous measurement of the
position of the retaining table in relation to a fixed
reference and a stoppage of the transference when the said
measurement reaches a predetermined value, in which the
retaining table is located at the said predetermined
distance. It .is thus possible to allow the tempering of
sheets with different thicknesses, varying correspondingly
the said predetermined value in relation to the thickness
of the sheet to be tempered.

In an advantageous embodimént of the invention, the
transference comprises a continuous measurement of the
position of the retaining table, in several places, in
relation to a Ffixed reference, a taking of the mean of
these measurements, a calculation of the divergence between
each one of these measurements and the mean, a differential
control of the transference of each of said places
according to the calculated corresponding divergence, and a

stoppage of the transference when the said mean reaches a



st oppage of the transference when the said rean reaches a

% predeterm ned value, in which the retaining table is |located at the
sai d predeterm ned distance. It is thus possible to ensure in a conpletely
perfect manner the horizontal: orientation of the upper table and a
conpletely reliable retaining plane. 4 In a perfected enbodi nent of
the invention, the tenpering liquid is provided fromsources of tenpering
l'iquid arranged above and beneath the flat product to be cooled and in
that the process conprises a relative displacenent between sources’ of

the tenpering ;Jféutdsmdxetdwe vizlldle, pr qeUCkhtiehbe toeol e@dtalfing t thdceness
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and the flat product to be cooled. Thus it becomes possible to
eliminate the cooling heterogeneities frqm one portion aof
ﬁhe sheet to another, resulting from the fact that the
sources of tempering liquid and the sheet are fixed one in.
relation to the other. Advantageously, the sheet 1is
subjected to a horizontal diéplacement, in particular

following a to-and-fro movement.

' Other embodiments of the invention are indicated in
Claims 1 to 7 which follow.

The invehtion alsd relates to a tempering apparatus
for flat metallic products comprising

~ means for introducing a flat product exiting from a
furnace into the apparatus with an upper surface directed
upwardly and a lower surface directed downwardly,

- support elements forming a lower support table on
which the introduced £lat product 1is placed 1in a
substantially horizontal position, '

- means for sudden cooling of the flat product in the
located position which submit it to a spray of tempering
liquid simultaneously over all of its upper surface and all
of its lower surface, and

- means for removal of the cooled flat product from

_the tempering apparatus.



- means for renoval of the codled flat ’product fromthe tenpering:

. &ppar at us. According to the invention, the apparatus
conpri ses’ - retaining elenments formng together a substantially
hori zont al "upper hol ding table, - transference neans capable of
conveying the retaining el enents above $he upper surface of the flat
product, and - control neans for the transference neans capabl e of

controlling the transference neans and of stoppi'ng them when the retaining
el enents are in a horizontal retaining plane | ocated a predeterm ned

di stance above the NpperdsnyfesctRé {Meehtfbn ProNsCipbrdLus COPRELses

G her enmbodi nents of the_invention are indicated,n the Cains 8 to 15
bel ow. O her dEFgffglngnSQeBFE?Fn%%‘%&“%(ﬁﬂQﬁ 5 osybgtantiatlvn
will be describedizantat Gppéovhaobdilmgctapleon, as a non-limting exanple

and with reference L0 48 AYCOUNANY | NgedhaW WSable  of JWeavhyIAG'S fhe

diagrammatic fropt, view of a tenpering aﬁggratus accor%|ng to the
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shown in Fi gurgrdduct, an&i gure 3 shows a bl ock diagram of a control unit

for apparatus accorgianggoih%eggge%gkp%he transference means capable of
controlling the transference méans and of stopping them
when the retaining'elements are in a harizontil retaining
plane located a predetermined distance above the upper
surface of the flat product to be tempered.

Other embodiments of the invention are indicated in
the Claims 8 to 15 belaw.

Other details and distinctive features of the
invention wiLl be described in the following description,
as a non-limiting example and. with reference teo the
accompanying drawings.

Figure 1 shows a diagrammatic front view of a
tempering apparatus according to the invention.

' Figure 2 shows a diagrammatic plan view of the
apparatus shown in Figure 1.

Figure 3 shows a block diagram of a control unit for
apparatus according toc the invention.

Figure 4 shows a detail of an upper table of the
apparatus shown in Figure 1.

In the various drawings, identical or equivalent
elements are designated with the same references.

As illustrated by the embodiments shown in Figures 1



Figurb 4 shows a detail of an upper tabl e of* the appar at us shoﬁn in Figure

L I'n the various drawi ngs, identical or equivalent elenents are
designated with the sane references. As illustrated by the
enbodi ments shown in Figures 1 ~ and 2, the apparatus conprises

a series of gantries made of two columsél and 2 and two fixed crosspieces
3 and 4. The lower fixed crosspieces 4 support through |ongitudinal girders
6, a lower table 5 which in the illustrated exanple is fixed. This table 5
is formed by parallel beans 7 spaced fromone another. These beans '

thensflves tﬁuaaﬁrn, t?é ﬁpﬁaﬁagﬁsnfémfbpges #n@éﬁi&ﬂpﬁﬂ{&aﬁﬁﬁﬂégtf?déOﬁf
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simlar way to lower tahle t he, upper table .9 i of rallel .spaced
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shown in FiQurgndoe of the retaining elements shown in Figure 4, in an
inverted position. '

On the upper side, an upper table 3, similar to the
lower table 1is attached tao movable beams 10 via
longitudinal girders 11. The movable beams 10 are fitted
'with end blocks 12 and 13 able to slide on guides 14 and
15 fitted on columns 1 and 2. In the case illustrated, esach
one of the movable beams 10 is supported by two hydraulic
rams 16 and 17.

In a similar way to lower table 5, the upper table 9
is made of parallel spaced beams 18. Retaining elements are
suspended, accarding to the invention, from these beams and
in this example can be holding claws 8 such as those shown
in Figure 4,

The means of introducing the sheet 31 to be tempered
is a known technique and is therefore not shown. There is
provided between the exit from the reheating furnace and
the entrance to the tempering apparatus parallel rollers
turning on their axis in order to drive the sheet
horizontally, that is to say with an upper surface
orientated upwardly and an lower surface = orientated
downwardly (see for example FR-14115912). Inside the
tempering apparatus, identical rollers are mounted on a
framework which can be, in a Xknown manner, lifted and
lowered. During the entry of the sheet, the framework is



The méans of introducing the sheet 31 t‘o be’tenpered is a known techni que
and is therefore not shown. There is provided between the exit fromthe
reheating furnace and the éntrance to the tenpering apparatus parallel
rollers turning on their axis in orgder to drive the sheet
horizontally, that is to say wth n upper surface orientated
upwardly and an |ower surface orientated downwardly (see for
exanple FR-14115912). Inside the tenpering apparatus, identical _
rollers are nounted on a framework which can be, in a known manner, '
lifted and | owkifted Dardndheerehleys onovhe theeesheehe Whanekbek sheet is
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sudden cooling nmeans of the flat’ product to be tenpered are,. in the exanple
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I S necessary t0 guide
T an lower surfaces in a manner as uniform as possible. The

supply means for these pipes are not shown as they are
widely known to specialists.

The tempering apparatus. according to the inventian
camprises a transfer means for the upper table 9, which in
the illustrated case, are hydraulic rams 16 and 17. It
should be noted that a table, such at that illustrated,
weighs approximately fifty tonnes. As it is mainly made of
longitudinal and transyerse beams, it does not have a very
great rigidity. Consequently, it is necessary to guide the
rams precisely to convey the end of the fingers 20 of the
retaining claws 8 into a horizontal plane located at a
predetermined distance from the sheet to be tempered, Ram
17 of Figure 1 is a "master" ram which is fitted with an
integrated or external position coder which allows
continuous measurement of the position of the table at any
position in relation to a fixed reference. In Figure 3, can
be seen such a position coder consisting of a measuring
scale 21 mounted on a fixed crosspiece 3 and a measurement
reader 22 mounted on a lower table 9, at the foot of master



rans precisely to convey the end of thé finders 20 of the retaining claws 8
t:nto a horizontal plane |ocated at a predetern1ned di stance fromthe sheet
to be tenmpered. Ram 17 of Figure 1 is a "master" ramwhich is fitted with
an integrated or external - position coder which allows continuous
measurenent of the position.of the table at any position in relation to a
fixed reference. In Figure 3, can be se8n such a position coder consisting
of a neasuring scale 21 nounted on a fixed crosspiece 3 and a nmeasur ement
reader 22 nounted on a lower table 9, at the foot of naster

8 ram 17. Ram 16 in Figuure 1 is guided sinultaneously with ran117 but
is a slave torkme WibveRemt 16t hiat Figgoesady nz)qhede@tpmmupteuaondlbywuhh
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upper table along all of its length. Thus, as .illustrated in figure
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its ascent and descent.

Hydraulic unit 23 comprisas,'for example, proﬁortionai
valves, stop valves and flow'dividers. These valves and
dividers are in a number corresponding to the number of
gantries of the device. The flow dividers ensure a
distribution of the flow of pressurized medium between
the left and right rams of the same gantry. The
proportional valve regulates the output produced by the ram
as a function of the position indicated by the position
coder linked to the master ram 17. The stop valves arrest
the upper table when it attains the required position.

The hydraulic unit 23 is controlled by control means.
These control means comprise the position coder 21, 22
which continuously transmits its readings to a comparator
.24. This comparator receives f:om a proqrammahle means 25 a
predetermined set-point value and compares it with the
measurements received from the position coder. The
divergences calculated by comparator 24 is transmitted ta a
position regqulator 29 which may comprise control cards,
with one card for each gantry controlling a master ram 17.
According to the signals received, as described below in
greater detail, the card controls the proportional valves



The hydraulic unit 23 is controlled by ‘control neans. These control neans
conprise the position coder 21, 22 which continuously transmts its

readi ngs to a conparator 24. This conparator receives froma programabl e
means. 25 a predeterm ned set-point value and conpares it with the
measurenents received from the 'posiPion coder . The di vergences .
cal cul ated by conparator 24 is transmtted to a position regulator 29 which
may conprise control cards, with one card for each gantry controlling a
master ram 17. According to the signals received, as described below in
great er det ai landt hethomr dstoamt redbvesie pf opthei ohayidraglices unit 23. The
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operation of &ie-KseMaiagthe¥P Tonipute2C &isdierg 27 the i nvention wll now be
desecri bed. Fl at products to be tenpered, especially sheet netal, exit
continuously froma reheating furnace onto a roller table and are
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framework is | owered and the rollers are retracted between beans 7 of the
| ower table of the tenpering apparatus. The sheet is thus | ocated on
tlhe support gl gmnt%a%ﬁ(}il.ﬂd%é his E%Sfﬁeﬁﬁéréﬂr, espaplialle lchewt merRdr,t
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‘and 17 are intabdisz and are immediately introduced on to the rollers
supported by the framework of a tempering apparatus. When
the sheet is completely inside the latter, the framework is
lowered and the rollers are retracted between beams 7 of
the lower table of the tempering apparatus.

The sheet is thus located on the support elements,
which in this case can for example be known support claws,
provided with upwardly directed fingers.

During the introduction and the positioning of the
sheet, the pistons of the rams 16 and 17 are in their
retracted positions and the upper table 9 is in its high
position. - '

It is afterwards lowered in a controlled matter until
retaining elements 8 in the shape, for example, of
retaining claws provided with downwar&ly directed fingers
20 are located on a retaining horizontal plane'situated at:
a very small predetermined distance from the upper surface
of the sheet (see Figures 1 and 3).

The computer monitoring system 26 is informed about
the sheets which will be tempered according tc the encoding
of their identification on a terminal not shown which is,



retracted positions and the upper table 9 is in its high position. :
Lt is afterwards lowered in a controlled matter until retaining el enent s
8 in the shape, for exanple, of retaining claws provided wth
downwardly directed fingers 20 are |ocajgd on a retaining horizontal plane
situated at a very small predeterm ned di stance fromthe upper surface of
the sheet (see Figures 1 and 3). The conputer nonitoring system 26
is informed about the sheets which will be tenpered accordinng to the

encoding of their_jdentificatjop on a,terminal, nqt-s whicgh,s, ) |
T0-°% 5 58, " Bhradbs ctorieCEet chpoBYSEPE, A S HRRAT (1R G, dASTERTS RS ks
comput er syd#ilein 3ibrkd 0 coaldidrai n sydtem ch@7act érd st iaseexftatim s the
product, nanel i.n Ay r.dh i ckn of he I
on the bas; s cEATHLEHRAAEE o, Enly FERRESE, piE1a U Patt il dRe R
the optimal tdbdrcknesy diftthe sleethdionden tempenadet Odhehdasdisaiof Adris
3/:1 ?Wﬁnts 8 in %Affoérﬁ/ﬁ&ﬂ? p;}.ﬁgistﬂ'teqn 9k tePhRsWIté 0 ﬂ?fé?gtamh_li:_ﬁsw Ahe
i ch manages e whole o e tenpering process,sequernges. ese_sequyences
are especi al | fftth‘d'& whPLRTABFEL e(?l(fttaﬁ’é’eas:gén?’egﬁﬁg?hem&‘cfes%%ﬁ o?nghg&e
framewor k car rayeteidirey redldnesrsts tthd rertthey landereed tpamividimantaE dfaktliee Bhdmt
I n and out of the t us dth t up t r
this |ast nentq%or?ez%%ng{vbglrfeent&%ﬁ%gﬁe{gﬁ?ﬁ'&%ﬂmg‘%ggggst rgﬁém' ?12!,%% coofrr_pe;crlget?or
24 a predet er ismREEae (BIgResA|arguencdd c[There AWUMRF Ahefredadly at

the said predaiyydd ngdieRt ir@latd staNahe30aséonPanatorthe &8dP&iesothithe
value with the nmean of, the val ues continuggﬁé%rtrangﬂitted %¥ t he posit%gn
coders associ tAPSHITK naSREFYIBFs TRe | F tompares E3ERYme erfght

recei ved frommdiesnpnstid iofi theesheut! int hind reen ahdhd wpetaiua mest the
movement of the upper table.

For this last mentioned mavement, programmable means
25 transmits to comparator 24 a predetermined set-point
value in which the retaining eleménts 8 are at the said
predetermined optimal distance 30. Comparator 24 compares
this wvalue with the mean of the wvalues continuously
transmitted by the position coders associated with master
rams 17. It also compares each measurement received from
the position coders with this mean and thus determines
different divergences. The divergences are then transmitted
to regulator 29 which correspondingly commands the valves
of the hydraulic unit 23. As a control card is allotted to
each master ram 17, it is possible to regulate the movement
of upper table 9 towards the lower position in different
ways here and there by spot control in order to obtain a
perfectly plane and horizontal position of table 9 at the
lowest point. In this position, comparator 24 compares the
said mean of the measurements with the set-point value,
notes that there is no longer a divergence and transmits a

stop signal to the regulator.

Preferably, the distance 30 will be of the ordqr of mm
or less. In this way, the retaining elements 8 do not touch



di fferent divergences. The divergences 'are then transmitted to regul ator 29
whi ch correspondi ngly commands the val ves of the hydraulic unit 23. As a
control card is allotted to each master ram 17. it is possible to regul ate
t he novenent of upper table 9 towards the |lower position in different ways
here and there by spot control in orderifo obtain a perfectly plane and
hori zontal position of table 9 at the |Iowest point. In this position,
conmparator 24 conpares the said nmean of the measurements with the set-point
val ue, notes that there is no Ionger a divergence and transmts a stop

signal -to they r t he di stance 30 wll be of the
order of m"norhlesﬁﬁ “ﬁ:fa'ce cl‘Er'ﬁ‘:he rg)tal i ng el ements 8 do not touch

t he upper surface of the sheet. One then proceeds with the tenpering

or hyper - teﬁperlmmdﬁ t&ﬁééheﬁéacéz&graﬁﬁﬁﬁletﬂEan%eaﬁeQQﬂ robrth%yE%Ed of
the tenpering . liquid unde essure to es 19 mglch g
uniformy as e D Spﬁ@FQ§nd ampahig g st §ﬁ§ gol the

During this sufikdeh oﬁdhhq;téhgeshﬂgtnﬁqmﬂ&umndérlm&eudﬂnuﬂt@epmgegrupped_
bet ween the URRAIIANELLhgs| 9UCL of AN:G% nille A 1855 PIOD! GHELHA! BRRLESUL 11"

the sheet and t e appear ance ofSscrat chas on the surlace argel y di Ssappear .
| f, during tmkP%ﬂﬁlﬁﬂaﬁiﬁ s ofhdde Ishegtes slightly deforned, the distance
30 is calculated to retain thls product within the I|n1ts of the horizontal

ol g plane 1O T B OReT 2,20 f LOPLE! ARGl S LR

het er ogenei t i ed thahitch b\mirﬂqout;rﬁb'pedhobdtﬁgepl-atme widpperesahdl ithd hdower
formation of GAYNG.S 1R LEFeLS RYNInd UH L WERH OY1hNERdeLRLER! LR ©f

the appearance of scratches on the surface largely

disappear. If, during this shrinkage, a sheet bhecomes

slightly deformed, the distance 30 is calculated to retain

this praoduct within the limits of the horizontal holding

- plane formed by fingers 20 of the',retaining elements 8

within limits which are acceptable in the process. Thus one

aveoids the cooling heterogeneities, which without this

holding plane will result in the formation of channels for

the tempering liguid caused by the deformation of the
sheet. :

After tempering the roller table is lifted and the
sheet exits from the tempering apparatus.

One thus obtains sheets which have not been subjected
to practically any stress durinq, the cooling process.
Contrary to what was the general opinion according to the
previous methods, the treated sheets according to the
invention are not subjected to temper rolling during
cooling and, on the contrary, fhe sheets are "liberated" to
avoid the farmation of internal stresses during tempering.
As tempering is, according to the invention, carried out in
the most uniform manner possible, there is practically no
stress in the sheet, and this without pressing, and there
are no longer any scratches, at least on the upper surface



sheet’. After tenpering the-roller tablle is lifted and the sheet exits
firom the tenpering apparatus. One thus obtains sheets which have not
been subjected to practically any stress during the <cooling process.
Contrary to what was the general opinion according to the previous nethods,
the treated sheets according to the invdi®ion are not subjected to tenper
rolling during cooling and, on the contrary, the sheets are "liberated" to
avoid the formation of internal stresses during tenpering. As tenpering |s
according to the invention, carried out in the nost uniform nmanner

possi bl e, therggi gher agbbegl!y no stress in the sheet, and this without
pressing, and there are no | onger any scratches, at |east on the upper
surface 12  of the sheeéts. The .
scratches that occa%thenastyatches ortldie becesisuaildye formr estucébet olawer

T i UM becausg, #0EChRL ! YohloliorgaR ek ki abEsLS; LESeCRIIAF1g the

pressure between theé re ai irng el efents an
corresponds onf§seo efie Feimhisheietishe $heetcontact RuesmRs dbﬁéwaﬁaerEhgod

that this inveptt@inifigi Nelemda¥s! i Ahked tha tfﬁé&éoodigren&eﬂpscgwpﬁ Ry e -
and that many nDdlflcatlonsnfan be, made mnthoug gﬁﬁl ut5|de t e scope

of the attacheB%FFgpREnds vohe thewelght © Frmagine that the
support elenments of the |ower table and the retalnlng elenents of the upper

table are not cl a""SIEUtsPo%tllaerhé OLh&LFs 504 - EHATPLRA L s! 119 entiBASq s M5CH,

I n t he appar at us
way limited to the embodiment descrlbed above and that many

modifications can be made without fall1nq out51de the scope
of the attached clainms. |

One can, for example, imagine . that the support
elements of the lower table and the retaining elements of
the upper table are not claws but rather rollers, for
example like those used in the apparatus for
continuous tempering (see especially US-A-3423254). These
rollers can be stopped once the sheet is entirely within
the tempering apparatus. Advantageously, these rollers can
be ribbed or grooved, possibly in spiral fash1on (see for
example US -A-3420083 and US-A- 4149703)

One can also imagine that once the sheet is completely
within the tempering apparatus, these ‘rollers can be
rotated, for example following a to-and-fro movement. This
causes an oscillating moveﬁehf of the sheet in relation to
pipes 19 and therefore a better distribution of ¢the
tempering liquid on the sheet surfaces during the process
and this without contact of the sheet with the upper table.

One can also cause a diSplacement of the spraving
system in relation to the sheet, for instance by mounting
spraying ramps on a movable oscillating framewoark
controlled by a link/crank device. A rotation of
thespraying ramps about their axes can also be provided.



conti'nuous tenpering (see especially US-A-3423254). These rollers can be
stopped once the sheet is entirely within the tenpering apparatus.
Advant ageously, these rollers can be ribbed or grooved, possibly in spiral
fashi on (see for exanple US-A-3420083 and US- A-4149703). One can al so
i magi ne that once the sheet is conpleteld3wi thin the tenpering apparatus,
these rollers can be rotated, for exanple following a to-and-fro novenment.
This causes an oscillating novenent of the sheet in relation to pipes 19
and therefore a better distribution of the tenpering liquid on the sheet

surf actesbflur ing the Oﬁ&o%ﬁida@ié&lg&wi&@%e@mw& ehdt Beppbeet eVehbnihe
upper table

in relation tblphéﬂyﬁeéﬁapfor%fngggﬁgﬁab§25 %ﬂgq@b ;§%Het5&éﬁ%%q%55¥ﬁten1

movabl e  osci fiagemrg off theeholRingneilemkalis bpd &he bBuphkbrtaekememtacén
A rotation Okpkh |98 £30DS WU LIELS ﬁée%ﬁ@:ﬂr% Sé’rbéhai?&f’é’i-%?dor
13 One coul so provide retal ning and support elenments In

shape of roIIeP§V6rabHPPé5P¥ﬁ61FF6nPrP§ééeof the fingers of the hol ding
el ements and the support elenents in the shape of claws could al so be -
grooved or chanfered or have a hem spherical profile.



CLAIMS 1. Tenpering process for flat nmetal products c mmﬂulﬂg“uw!u ”“L
an introduction of a flat product exiting froma furnac

station with an upper surface oriented upwardly and a |lower surface
oriented downwardly, - a location of thejf ‘-FS g]{ggqiq(ms @EEN Wppor t
el ements form ng together a substantially horizont port |table
of the tenpering station, - -14 sudden cool i duct in
the located position by spraying a a tenpering |iquid S|nultaneously on
all its upper and | ower surfaces, and - a renmoval of the cool ed

- flat product fromthe tenpering station, as well as before the sudden
cooling, a transference of retaining elenments formng together a

hori zontal upper retaining table towards the upper surface of the flat
product t@ihedsLnpered characterized in that it conprises a stoppage of
the transference with inmmbilization of the retaining elenents in a

hori zontal retaining plane | ocated at a predeterm ned distance fromthe
upper surface of the flat product, and during the sudden cooling, a -
retention of the flat product by i bilized yetai el enent s only when "
the flat priodFATBREIIE (RIRRRRS S9F derth kR Rk @%%.ﬁ%%rﬁfﬁb%ed by

the said horizont adn r it ddier BAGE a F1dl @mmca&mmgtﬁrmﬁaam 1,
characterized in that the said retaini'ng plane is located at_a distance of

the order frmacE (B0 FrFITRAFIME %ﬁﬁfeﬁ"’%dﬁ%&ea%fuﬁ?%rﬂ?ﬂ‘r FHroduct to be
tempered, Jredpddbl wpwirdlp Mdes Diwde SodPEdedriidit SR ddweihFdly,

- a location of the flat product on support elements

forming together a substantially horizontal lower support
table of the tempering statiom,
-. a sudden cooling of the flat product in the located
position by spraying a tempering liquid simultaﬁeously
on all its upper and lower surfaces, and
- a removal of the cooled flat product from the

tempering station,

characterized in that the précess comprises,
before the sudden cooling, a transference of

' retaining elements forming together a horizontal upper
retaining table to a horizontal retaining pléne
‘"located at a predetermined
distance from the upper surface of the flat product, and
during the sudden cooling, a possible retention of the
flat product by the upper retaining table, within limits
imposed by the said horizontal retaining plane.

2. Process according to Claim 1, éharacterized in that
the said retaining plane is located at a distance of the
order of 0.5 to 2, 5 mm from the upper surface of the flat
product to be tempered, pre:erahly of the order of 0.8 to

1.2 mm, in partlcular 1.

This Sheet Has Been Replaced
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15 ~ 3. Process according to the one or‘the other of clains 1 and
char_acﬁﬂmmﬂln ,m H'Eit He transference conprises a continuous neasurenent
of the 1A retaining tabje inrelation.to a fixed reference and
a stoppdge of the transference when the said nf ' © o

predeterm ned value, in which the retaining tap
pr edet er mi ned di stance. 4. Process accordi ngl=ta

that transference conprises a continuous neasurenent of the position of the. -

retaining table, in several places, inrelation to a fixed reference, a
taking of the nmean of these neasurenents, a calcul ation of the divergence
bet ween eadhr FROYISY RAPTARG tdhie @R Phdr AEDSF K% 1SS & control

of ~the tr%&f&%ﬁ&?&é&rﬁ?@@ of gaid phacesc Axrdidied 0 the cal cul ated
correspondl ng divergence and a stoppage of the transference when the said

nmean reachuEnpriResiad cronhiuqus reasursienth ahidh®t ai ning table is located .

at the sai re ergm | ﬂgﬁﬁi o PI0 GRS, RLGOT EU y one of
t he cl ai n?%%[%'do? cﬁaﬁ%t%‘%e | ,ﬁﬁbgjtet rg t enper| ngpclg r%uﬁ%%a; provi ded
from sour cesfefeneapnd iy steppagarefingkel tanafereneRidiah the Jaid
product to be cool ed and_|] hat_1 r 1S tl

di spl acenﬁﬁa%ﬁ%%r?\t s%_ ar‘%:lgeséo ?%%g?gen‘%gﬁ%dgq?%él'de%ﬁgﬂllf’lﬁéeﬁftlf%% pr oduct
to be cool@stainfng Rraisbssiachocaied 4o ey smbd ofredetetmimed 1 to 5
characterized in that, during the sudden cooling, the flat product is
stationarj.%1s nee. ' ‘

' 4. Process according to Claim 3, charagterized_in that
transference comprises a continuous measurement of the
position of the retaining table, in-several places, in
relation to a fixed reference, a taking of the mean of
these measurements, a calculation of the divergence between
each one of these measurements and the mean, a differential
control of the transference of each of said places
‘according to the calculated corresponding divergenée and a
stoppage of the transference when the said mean reaches
a_predetermined value, in which the retaining table is

located at the said predetermined distance.

5. Process according to any one of the claims 1 to 4,
characterized in that the '
tempering liquid is provided from sources of tempering
liquid arranged above and beneath the flat product to be
cooled and in that the process compfises a relative
displacement between sources of the tempering liquid and
the flat product to be cooled.

6. Process according to any one of the claims 1 to S
characterized in that, during the sudden cooling, the flat

product is stationary.



16 7. to ahy one of ‘the ¢lainms 1 to, characterized in
that ; cI [Iﬂgm mm“ cooling the flat product is subjected to a
K3

hori zonta cesrerd, in particul fol | ow J % ndqAs GepRvenent .
8. Tenpering apparat us for flat met alfdlyc pr oduct gﬂ?gl I’ gsi ng -
means for introducing a flat product exiting fr lhe

apparatus with an upper surface directed upwardly and a | ower surface

directed downwardly, - support elenments formng a | ower support
tabl e (5) on which the introduced flat product is placed in a
substantially horizontal position, - retaining elements (8) form ng
t oget her o < BEAIRRST AFSPHHIT 0FR aﬁnm;p@ oﬁqdmﬁ rf@litldblje %9 5,

transfere {244 #2 ey, Wyrdly Sppollaadl SOSVEHS Whd rﬁa@tal ni ng
el ements above the upper surface the flat produ nmeans for

sudden cogroduqgtgis cfubjrcteditpradarizontdie dmglmw.t ilm  which
submt it gp@g | | %gggpsl y over all of its
upper réace andf%lffgl# sgl%\?\ceér %ﬁ?fa%%% - means for

renoval Ievel of the cooled flat product fromthe tenpering apparatus .
characterlged it_co ses 9) for the

t ransf erentce rpéeg'?ég%talp%bﬁ‘%p n;fpa %%t#%]fl?]@t ‘ﬁ'u%a r]acgl %’E‘g c%éﬁé:’ s and of

st oppi ng tdwptiosimpobil | ze the retaining el ement s (8) in a horizontal
retaining plane Iocfat ed deI erm ned di St%qc‘éx ‘% %}aa ove_the upper _
surface of tHEFMHtEPr ‘b ’otéqt%n%e?%d i R F R the sudden
cool i ng t@tﬂmlinwotm@ta@gumﬁ afBfH Sard ai@értehﬂcﬁwlta:iréé@éd only
when it h%fpwardly and a lower surface directed downwardly
- support elements forming a lower support table (5) on

which the introduced flat prbduct is placed in a

substantially horizontal position,

- means for sudden cooling (19) of the flat product in the

located position which submit it to a spray of tempering

liquid simultaneously over all of its upper surface and all

of its lower surface, and _ |

- means for removal of the cooled £flat product from

the tempering apparatus

characterized in that it comprises

- retaining elements (8) forming together a
.substantially horizontal upper holding table (9)
- transference means (10, 12, 15 16, 17) capable of

conveying the retaining elements above the upper surface
of the flat product, et

- control means (21~ 29) for the transference means capable
of controlling the transference means and of stopping them
when the retaining elements (8) are in a horizontal retaining
plane located a predetermined distance (30) above the upper

surface of the flat product to be tempered.

is Sheet Has Been Reilaced




?et ;ilﬁﬁ:aggyplt gngeform out si de | |.m ts lard down by the sai d Tﬂﬂl“ﬂ"ﬂ“ﬂll“lllllll

according to Caim8, characterized ifypthat the control medns “cohpr! se%

| east one nmeasurenment reader (22) which continuously neasures the p03|t|on
of the retaining table (9) in relation to a fixed reference (21), a
conparator (24) which determ nes the presence or absence of a divergence
bet ween the said nmeasurenments and a predeterm ned value in which the
retaining el ements (8) are at the said predeternined distance (30) of the

flat product to be t ered | tion regul a 29 a.ctl on the
transferende RERFFIH drl%.nglg:db%% ‘%f?ﬁ q'-h I(c§'1‘ %q'l erm ned

di ver gencqhe c%tfwai@éns @&fﬁﬂgw dto 1Qa°atm&xeshﬁaasﬂﬁme&aﬁ ﬁéhdél«’ﬂ t he
control rreans corrprl ses a, 8 urality of neasurenents readers . (22) which each

cont i nuous(l%/2 he LML §43% ?ﬁsﬁﬁfarql?%lﬂ%ﬁ“pﬂ%é’ FH%e retaini ng

tabl e in nel@lihg cabld xesh I G drildo d NELA Fdiafaimar g,
conpares in addition the divergence between each measurenent and their

‘mean, and 3 [FAMRATRYRE pbR4 )t i WhLGh ARkRRinem ) the (RFFIN® &F 13PsARIECh or
some of thg t4 ANSESFENEE B We &F UL 1 d MndRuRdmsdai erafiged di vergences

in each of the particular places and stops the transference neans when the
conpar at o@nﬁ@@ﬂ@ﬂe@ﬁ@rﬁ e wiich vahigoref uing enl enrntsi B Insre and

the pr edet ] %‘41{1 C | t |ms 8
to 10, char acteri ze]g:h Lﬁrﬁﬁe z‘fé?ranastf ere%cbegrr@a% c%ém%]%% I C rans
(16, 17) thMM@er&mﬂfaMﬁtmmgﬂﬂ(aEOQ (3) cicting a:ppaﬂm us and

t he u_pper ret alé'll Vg%éée\%eaé%)( ]];%ﬂd }r)%(aalgydfﬂulég éJrE&nég]{Bgn ageqrdi ding to

t he si gnal el
' predetermined dlvergence

10. Apparatus according to Claim 9 characterized in that
the control means comprises a plurality of measurements
readers (22) which each continuocusly measures.the pdsition
of a particular place on the retaining table in relation to
a fixed reference (21), in that the comparator compares in
addition the divergence between each measurement and their
mean, and in that the position regulator (29) acts
differently on each or some of the transference means
according to the predetermined divergences in each of the
particular places and stops the transference means when the
comparator determines an absence of divergence between the

said mean and the pfedeteminéd value.

11. Apparatus according to any one of claims 8 Ito 10,
characterized in that the transference means comprise
hydraulic rams (16, 17) connected between a fixed framework
(1, 2, 3) of the apparatus and the upper retaining table
{3) and fed by a hydraulic unit (23) according to the

signals received from the control means.



18 7 12. Apparatus according to any one of clainms 8 to 11 ' .
itn that the retaining elenments (8) and the support el errents”m“r"mm"mm“l '
el enments arranged symetrically in rejgtion to a horizontal plake.t Mm3s *
Appar atus according to any one of clainms 8 to 12 characterised in that the
support elenments and/or the retaining elenents (8) are claws, jaws, rollers
preferably with grooves or with ribs or equival ent neans which, when in
contact with the flat elenent to be tenpered, only cover a partial area of

the lattern2. IXppaypeustascacdingitng oy adtye 6 efaihsiasts 10, 13,
characteri ' ort. elenents, are yollers which drive the flat

ed inthat the s
el enent i rFi"aa’t'%‘Eh.\?r’a’-'?? R VRNt ERR TSR RS RERERD | [y and 1the Appar at us
accor di ng dup@diyt Perfdnttd i dFe 8 {derddicLDartdmén e taiFadddd the sudden

cool ing neans conprises sprayjng, pipes (19) provided with an oscillating
novenent ﬁﬁﬂmﬁﬁg‘ﬁ ﬂr*‘gﬁg}r%&*% $9 ch hdoaonsrl rrkage.

13 Apparatus accofding to ény one of'cléims 8 to 12
characterised in that the support elements and/or the
retaining elements (8) are claws, jaws, rollers
preferably with grooves or with ribs or equivalent means
which, when in contact with the flat element to be

tempered, only covexr a partial area of the latter.

14. Apparatus according to any one of claims 8 to 13,
characterised in that the support elements are rollers
~which drive the flat element in a to-and-fro movement

during the sudden cooling.

1s. Apparatus according to any one of claims 8 to_14,
characterised in that the sudden cooling means comprises
spraying pipes (19) provided with an oscillating movement

and possibly driven in rotation about their axis.



