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Mothad for producing ¢ prosshardesad molded part, and pross-herdening asd

o regions that differ regarding thelr strength msxn e of & pross-hardening ool i which
# blamk heated 0 o forming tmpeniure s formed and held n the tool for the purpose of heat
treating, wheraln, i ouder 80 sot the shrength o the at feast one mgian of ower strongll, this
segion 18 cooled more slowly than the regions 1o be adipsted with gresier strength, whereln
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e forming step, the aitire blank and thus also the regionds) of the Mank intended tebe
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ackiusted with Jowesr strength are i contaed with @ vwhiling surface of the tool and afler the
conclusion of the fornving steg, the ool surface i contact with the molded part is changsd w
sueh R way that the reglonts} to be adinsted with lower strength have nes ool contaet during the

cooting step that follows the frming step, whorein the ool surkioe assignad 1o the one (r more

o 3
+

regton of lower strength of the molded prets o rmed by tool ssprents that ean be adiusted

relative o the remaining tool surfos, and the Hol sogments for chauging the ool suriaes are

2 > TH

wiinsted after the oming step. The lnvention Suthermore relates i 8 preaschaniening Hot
with a wmokding surfioe for produciag & prosedhurdened molded part comprising o least two
regions that differ regaeding thelr strength, wherein the fool sl sssociated with the

4

regtongst ot lower strength of the reolded part ix foemed by toad soginents wiuch can be adjuste

w relation 1o the remudning ool surfaee of the Cthe upper took,

Press-hardening tools aee tools for forming and hardendng motal blanks. For the papose of

huwdening, ais‘:g:m}dmg o the gonfiguration of the method, an appropriately preheated blank

fod nto the presschardening tead, I which 8 s forteed and fov By hardemng i3 sulliciontly
T

quickly cooled and thus havdened sBiey the fornning bas been compisted. Such press<hardening
tools are for example used for producing structural components of mator vehickes, The blanks

blanks

ary ewmably shee

There are nuwnerous sppliontions o which g stuctwead coonponent fir a moter vehicle with

differend mechapieal streugth properties is desired,

veh structaeal component can be the B

pillar of & motor vehick, for example. For o Repillae, s sometimes desteed for the colums o

have less shrength bt dhe reglon of the base and thus increased dustility comparsd to e

commteoting regions of Mgher stresgiliand ¢ correspondiagly ower ductility.
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Such }‘.%“gsifi.‘i::m ts kvoovn from B U TRG Q70 B, whicd for the purpose of adjusting the difforent
astrengths is differently hosted i rogions prioy o ineducing the Mank, For this purpose, # s

provided that those regions of the blank i which the formed moelded part must have segions of

grogter strength, these ave héated 1o 8 higher wimperatore than those widel ave G have lower

-
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The wmethod koown Tom BP U IRD 470 B uses

o
o

e

wechanioal strength properiies W this regae

¥

the Bepil
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a steet blawk dn whivd the regions of

jox

proster stremnth i the molded past, ag
heated 1o sustenitiding termperatare, while those veglons of the blank in which the vegions of
the formed mohded part are to have Tower strength are only heated 1o 8 tomperatiuve which is

o b

e

distinetly below the austond &ng\ remperatire, In ander o proteet the reglons that am

eated to a fower temporature, BP 180 470 B proposes o insulate these regions. I hus beey

sy

shown, hevvever, that this manner of handiing the blanks s {.?{33'1'§§11°§§{?ii'i;t;ﬁ. At the same e, #

s ‘-

st be recopnizest that s cortaln amount of leck of definttion of the dmensions! aoowaey in

the delimitation of the regions of greater strovpth has W be am;:sf._gstaal.

WO 2006003 KE68 A1 discloses an addiifonal methad of poduncing press-hardensd aookded
parts with reglons of diffiecnt shength, by this known method, # s provided o conligaee the

too! destgn such that those regions of the blank 1 which the formed molded partis o have o
Sosver stvength ave Tocated i 2 tood cavity, To be able to alse bedd the molded part o the toud
in the regions whore the steeogth is 1o be adjusted Towar, sapport slrnenaess are | earpotaind

fnto the eavity, which are supported on the wokded part, The contact aven betwesn the maelding

surface of the wol and the molded part within such cavily sounts & & oof the

surface srea. Bven I s possible o prodoce stouetursd component E‘mvis:zg regtons of different

m
s
s
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strength using the method deseribed In thiv document and the press-hardening o1 whi ih iy
Hhewdse desoribed thereln, wherein the blaak was previcusly heated waitormly to i forming
temperture, the dimensional acourany of the molded parts produesd with this method sadior

% X

with this tool ix froquently not sufficlent. Bspectally with snch stroctral compeonants in wideh

seals are 1o be used, as ia the case with & Bepitlar, for example, the owlded parts pradueced with

this method do ot mest the necessary tolorance reguirements. In the methods which became

known froen the peicr art, those segions of the molded part are worssver Hnited wish respeet

1o thelr size which have a Jower strenuth theoughow, simve regions of groster strongths are

fovmed i the gontact veas.

U2 1R800 discloses & method for foomdng o brake dse. A hested hlank i nserted into a



cpress tonl, after which s contrad hob ftling portion and an puter pevipheral pottion ave

pressesd s beld, By moving parts of the press fonl, the abovermsationed porttons ars offset in
the direction of the dise wxis, while they ave mainisined pressed and held, whostin g portion

hetween the bub fitting portion snd the snoular portion will be subjected 1o s pulling process.

At the end of the pulling process, the miormediste portion 18 also prossed sl the onthve

varkpteee is quenched. This plece of prior art does vot disclose thet difforent stvengths can be
adiusizd on the workpiese produced,

¥

The pest-published WO 2012/010418 A discloses a forming wol and 2 method for hot forming
and partially press handening s workplece made of sheet steel, v which, for the purpose of
partially hardening the formed workpizee, the forming tool is partially moved away from the
regton which fe to kivee tower steengthe Thag e die part and puoch part sooperating for thae

strposs condaet the workplecs for w shorter time compared 1o the workplecs regions that avg 1o

Bave groates strongth

Based upon the discussed prior art the objeet of the fnvention is therefore to ﬁeveiwpa methad

named at the outeet ax well ag 8 proes-hardendng ool named gt the owtset i sl

P
)
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i

the adveniages i handling of the nethed kuown fram WO 2006058868 Al ¢

whereln the dismersional accursey of the mokded parts praducsd with

nevertheloss, the Hmitstlons regarding the size of the regions of fower strength do vot have to

e contended with ami no losses in the aeiace guality have to be sceepiad,

This obivot is sobved acconding 16 the lovention by g method having the features of clatm L

This oldect is furthermore sobved by a prosschardening tood having the features of clalma &

Pthe provieusty deseribed method ~ and the same spplies alse o the press-hardening wol
éesez‘ibeﬁ o olahn & cop presshandening toot iy used whese tood surlice can bo changed. The
changeability of the molding surfice efthe ool Lo, the one surhwee that is in contaet with the
Blagk to be formed andfor the Rrmad molded put, wlates  H contact aved with the malded
part. The changeability of the molding surface Is provided i sueh & way that g clasest ol

surface i provided for the forming stey, which surfiee §s tn contaot with the blank to be formed

anddor the femed molded part. For the purposes of adjusting the regions of different strengthy
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i changed subsequontdy o the Rorasing step, samely i such g way that the tool

the tool werthes
surfave offeotive o the forming step frebracted from those sections of the molded part surtace

o

el are tn contact with the regions of the molded pavt that are © be adiusted with & lower

1h ducing the cooling step. Conseguentty, these molded pact st

S SeRinS e pot oy

N

sve at losst tomporarily not i contant with the moldad part sucfice durtng the eooling step.
Sinee the tood ds cooled, the cooling provesy s sipificantly slower i those seotions of the
molded part ta which the miolded part fs st o comtact with the tood surfive than tn the othey
tood rogions. What te weed with this concept is that for adjusting the regions of the molded part
with greater stength, 2 spectfie cooling rate roust be sdhered fo. This cawed be aclteved In
those regions in which the modded part i not {n contaet with the tood surfree during the cosling
pwoess, which i why these regions are not hardened and thus ondy have lower mechanieal
strength progerties. The shove-deseribed conpept thus cosures that the enoling process can be
verformed selectively in the difforend regions of the molded part in different ways, In those

>

pions i which o lower strength s desired, the contant e of the sndded part with the toal

«

segment{} s reduced during the cooling process velative to the regions of the molded pant

which are o e adjusied with grester strenpth. This doss not mean that these regioss of the
mohded paet most not heve gy contaet with the ol sepment duviag the sative couling process.
What s declsive is that the tool segments, which ave sssoviated with the regions of the melded
sart ol lowsr strangth, sve contrellod with veference © the molded partsurfacs which Soontacts
during the forming process i sech  way that the cooling mate 8 reduced relative o the other

reptons of the molded part Apast Bom the option o leave the ool segment{s? o a vetracted

postiion from the reglons of the molded pact to be adinsted with lower strength during the entime

cooling provess, # s also possible e miract them intermitiiently againsl the regions of the

melded part ouee or even multinde times. This makes it possible © influence the cooling e,
In addition, such a mcssore sesdsts the dimensional accneey of these mnlded part regiom, In

addition, or even in place of the \m&e sy mruliple rotraction of the tood segmemiis) fromm the

meldad pat swefres uing the coching provess, the melded pact regions of Tower strength can

3

alsn be calibrated fnthe deseribed manney affer the conling provess bag been completed,

The mokling swrfaee of the side wall of the tood segment{s} Iy contact with the molded pact e

the fonming process s larger than the reglon of the mokded part to be adiusted by as sdiustmo

of these ool segments with fower sfrength Iy this ombodiment, the side wall of the ol

3

SEEmBRNR) I8 not only sssociated with the sened region of the maolded prrtwhich is in vontact



with said part duning the foenmog process, ot 1 i o loast partially alse associated with the

7

Sonnecting ransiting ngion i those regioas of the molded pat of groater sivengtt

i3
o X

Lo ool segpments adiom

o peninits the press-hardening ool to be config

one avother seithout any gaps, This fs oxsential o provant ool imprints on the upper side of the

molded part i the course of'the fortng process,

\

Since the entive surfive of the blank is v contaet with 2 tool watuce dwing the forming step

and this 8 meintaived rght wp e the end or st le - the forming stey i

: 3

completed, this resulls in the particnlar dmessional sccuwraey of the molded pacts produced

with this method and sl with sugh & pross-hardening ool

The haadhng of such tool ts untonplicated and can alse be soatrolled auntomatically, The ton

suriaee regions, which we in contact whicly those reglony ol the blank sndfor the molded past

chiring the forming step, and which are 1o be adjusted with lower strength, are typically formed
by tood segmests that are mioved Ble slide slomeny, for oxample. Such g progess can
performad folly antenatisally. It kv pectivadacdy not roguired fo heat & blank differently over

repions heftws # s foemed,

Changing the effective tool swrfice between the Reming step and the cooling step not ouly

erses w partioulaely bigh dimensional aeCiasey in the Hoal geometry of the molded past, byt

,.4
e

alan geute el especially repeataide reclprocal delimitation of the reglons of difforent strength,

as well as provess sighiline,

This method and the described press-hardening ool can be used partivalarly advastageonsiy

X

for the press hardeming of shewt steel ‘iﬁai:.\s, fn osuch o ocase the blank i brogght o s

astonitizing omporatire before it s fod imte the presschavdening ool for the papose of

e

1

forming and pactiaily heab-tresting.

A partiontar advamage with the method deseribed and with the pressing ool deseribed s also
Hrat e o SEaie ehrgedive aonent can hen § § \.‘i SEIONS \ i f‘} ¥ atvenatd
I Qe 133\&: ihe sewe strustand com PORCT CaN N2 PRIl Wi N OF ebierent strg ‘U.i ¥

o alve withoet sueh regions. Teods which allow changing the tool siefuee in differant regiong

of the tool surface, by avthvating oy sen

o

to, make 3t possibls to prodhice molded parts Inowhich either the foial nuraber of the
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segtons have o lower strength, o only individual pnes of same, or that the catire wolded part

ix hardened wftwandy, This allows Nn cne and the sane pross-hardening tood for producing

molded pagts of the same geometty glons can have w lower hardogss,

howavey,

o

s and embodineass of the fvontion result frony the Rdlowing desoription

Additional advans

of exerplary embodiments iy refirence to the appended Sguves, which show the following:

Fig & Hustrates 1 pant of o press-hurdening tool with B3 fowe tool and an already
formed molded part bearing on it with the lower tool for providing a fiest wol

3 &>

surfaee;

Fige 2 iHustratgs the lower tool of | 1 in 2 second position for providing a tond
surface which differs fom the el surfhes of the position of Fig. 1
FHARH {Hlustrates the presa-hardening tonl of Fig. 1 with a further position of #s lower

ool for providing a diffeeent tool surfaee sompared 1o the ool sarface of the

3

Fig. & Hinstrates the press-hardening tool which i desigoed in principle as the one ot

ot

Fig, 1, pussaant to g Bether srvbodinen, and

Fig. & Hlustoates o further lewer foal of & prosschardening toal,

Fig. 1 shows the lower tool 1 of s presshavdening tool which Is otherwise not illustested in

greater detil, On its molkding steface 3 B bears an alveady foemed blank, o molded part 3,

namely such ag this has been arvanged onthe molding surfusce 2 Rllowing the fonmning progess.
ekt o the Jowse tool 1, also an upper tool, shick fs not voprosented i the Hgures, 9
assaciated with the prese-hardening tool. The apper tool s desigred in the same manoer s the

tower tool 1, which is subsequently desoriband fn grester detadl

The lewer ool T s z‘:&;z‘}";p{)s;&d of multiple too components, These fnchude a basie wol body &

B

Ui basic toat body 4 Is eovled fna manper which is net Hustrated tn greater detadl, T addition
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o the baste ool body 4, the lower ool 1 hae multiple ool segrments 3.1, 32, 33 wd 3.4, whivh

are adiustable with respect to the bagic ool body 4, vapely fn g manner so that thely forming

area o the tool segrment 3.1, which i marked with the reforence symbol 6.1, which s facing
toowards the moelded part 3, can be retracted with respeot o the maolding suweface 2 ol the basie

i 51 i lovated oy the vichdty of the hase of the manlded pant 3; the

tood segmenty 33, Y dand Sdmthe \f.it)'izi‘}it‘.}f of o Nange 7. The npper tood that Is not represented

<

vihe Hawves is partitioned accordingly, so that on the positions opposite the wol segments 3.1

ot thie molded part 3, such is‘mi sogmieds are also provided that van Hkewise be rotracted

and which are shaped complomentary with respeet to thely molding swrface.

. b sheews the modding seefiee 3 provided by the fower tonl 1, said surfaoe boing osed S

forming 8 stesd sheet blank that bas been hoatod to s anstonitisiag nuperatwes.

The described press-hundening tool with fs lower tool T and f13 upper tool {uct shown) 1 wsed

for produsing & molded part, which in the llostrated sobodiment is 8 Bpillar with reglons of

different strevgth for @ motor vehicle. The reglons of diftbrant strengih in the molded part 3 are
adinsted in that the Dllowing ls done affer the orming step, Leoonly after the lower toot 1 and
the upper tanl have porformed thelr prosy movement for forming the steel sheet blank, these

1ol segments are retracted from the suefice of the molded part 3, which surfaes Is In contact

with those sreas of the molded part that are to bet set o g Jower stength during the fooming
st Jowil be appreciated that the presshardening tood with s lower toed 1 and sis uppe oo
is destpred In such o ranner that the tood segments are located gt these positions which s in

contact with regions of the molded part that ave 1o be adinsted with lower strength

Fig. 2 for example iHusirates g position of the tool sepments 8.2, 5.3 and 54, w wiich a section

of the flange 7 of the melded part iy o by adjusted with lowsey sivength due 1 change i the

molding surface. Consequantly, the ton! segrsnts §.2, 5.3 and §.4 with theie molding surfaee
&0, 6.3, 4 are retoacied from thy respoctive scotions of the flange 7 after the forming step agd

A

after chunging the ool surfice by retection of the ol segments 3.2, 3.3 and 54 fom the

‘ S &%
L 3

suefaes of the Hange 7. This Senge sectdon 7 is thorefore logated within the stilbclosed pross

.

hardeing ool i a cavity Silled with aiv. This vesults I that the cooling rate of this section of

the fange 7 beoause of the significamly lower thermad sonduetivity of ale comparsd to the

thenmal conduvtivity of the ool steel of the baxic tool body & and of the ool segrosnt 5k
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Hikewise sl in contaotwith iy Semdng area 6.1 onthe molded part 3. The areay of the nnided

s
s
s

he tonl wall B

7

prrt 3 which bears gpea the offective moedding swrlieg of the lower past of

cooted 8 rate requirad for the deaived hardening process Cheatdveating), Theretore, iy these

3

arcas of the molded paet 3 o Mgher strongth te adjnsted by the cooling in e form ol quaneinng

thant i those wesas of the moided part 3 wiveh do not have any ool contact dwring the sonling

stop, 8% iy the casewith the Hheatrated eoobodhoent with respedt toa part of the

Fig, 3 tHosteates the lower tooh 1 of the preas-hardening tool with another embodiment of is
gifoctive molding surface for sdjustiment and of arests of diffevenyt strengih T condvast to the

sbodiment of the effestive ool sorface provided for the cooling step in the sbodiment

X

1

the cmbodiment of Fig. 3 provides rotrgating the tood sogments 3.1 and 8.2 from the

<

surfioe of the molded part 3.1, Cormsequently, in an ambediment of the cooling surfive of the

R 3
¥

fower toad 1, ay astrated i Fig, 3, i the vicinily of the besy of the Bopithar formed by the

sy

molded part 3.1, & region of Jower strength s acdiusted same as i short seotion of the Hange

The ol segments 51053, 83 and 54 of the bottom part of the ool T ave adinstable o the

vertical direotion selutive o the basin ool body 4 as indicated by the arvows i Pigs, and 3,
g mannes which ds e Wlusirated i groater detail
Fig. 4 shows the lower ool L1 of & press-hardening tood which s athurwise not Hlustrated in

greater detail. In poinoiple, this is constructad ke the lower ool 1 of Figs. 1o 3 The lower
B R BN

v fromn what ty deseribed above in that only one tool segment 88 §s aranged

ity of the Nange 7. This can be adiusted in the horbeowial divection for the vetractionof

B

3 from the surface of the wolded part 3 which bears on the lower toel L1

~¥

Fig. § shows still 1 fucther lower tool L2 of & presahardening wol which i othenwise we

tHustrated in greater delail, With thus ower ool 1.3, s providad © ssljostregions of redaced

strengsh by the vicinity of a flange 7.1 o be developed, o order to carry oul spod welding

¥

herson. For this reason, the lower tood LY hay individuad tool segroents 5.6 on those postlions
N

oty which spot welds are 0 be perfovened ou the molded pact 32 o be produced. These ame

Hhustraied o Fig, § with their Torndug area retracted from the strfhos of the molded paet 3
T
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of W30 o 15320 MPa, The reglons of reduced strength on the molded part can be realived, so

that these comprise tonsile strangtbe (B} Doen 3580 730 MPaand & visld point {iRpe2) of 350

s

SO0 MPa I will be spprecinted that tiis dats Is exemplary. I also depends on the muterial

ussd foy the Mank, The exomphey dots sefers to o modded part vrady of sheet stoel The

differenes o the mechanivgl strongth propertios makes it clear that the Joseribad methad as

X

r

e

'.iz:iz'_‘s;iﬁz}iz'sg tocds wre suitable for sdiusting soplons of different

well as the descsitbed press

gt with a high comtrast tn the steongth,

proater albarod than thay rogion o wiilch the

o

93

The sidewsll of g wol segment W typleally

fesweer sivength is o be adiusted s indo accout that a cerialy wausition zong oxisis

hetween the regions of higher strength and thase o fower strength,
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1, Blideds sol pdvett, seilrdsdgdt tekinve logalabb két kultnbdsd teritlottsl

31

rondelkezd alakos wlow {3, 3.3, 3.2} sagi‘iﬁéﬁaix{é seorsedm alkalmazdsival iridnd elballigted

i, amdben ogy alakitdst hlmdrsdklots

foe

® dorabod algkituak, 28 nawgsites

szerseimban farhad, mmelyaek S.G;i‘é;:.} 2 sziliedsdenak lognlabb gpy Wisehb seildrdads

i vale bodllisden vépntt ext a teriiletel 8 sagyobl setldndsdgiva bodiiandd toviile-

iekher képest lassabban hlitigk s, amebind] az alalitin Kpds alatt aw opdse |

X $

crdlial anmad gy vagy 0bb kisehb ssildrdsig bedllitdsra torvesett fexlilete

szersedm 1, 1L, L2y formadeltiendee (3} do ar alakiast opey hefiionie utin a2 alakos swdins
mal (3, L1, 3.3) évintheedshen @l seenszamfeliiotet mopvilioatatnk olvan mddan, hogy as

alakitds jéé‘;}é;».:i-m;:{ caatlabiowd lebiitést epdy alant g kisobb seildedsdpten bedititandd egy e

£ &

{6hh toriiletnek ne logven Srintheadie o searsdmnmag, &

pgy vagy OB kischb g FAREF AT

&
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