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security elenent particularly useful val ue docunents such as
bank notes, credit cards, bank cards, cheqﬁ‘@@"zor ot hers products of sone

val ue) such as software, CD, video-cassettes, perfunes, clothing, and the
like. I'n another of its aspects, the invention relates thus to the

Jo°manut act LRV ELEMENT, £ EIOOR TERBEEEING E VAEURSt hod of

SBACKGROUND ART AND OBJECT OF THE | F‘S~ In recent years,
counterfeiting or falsification of value documents including 15 bank notes,
debit or credi i rated. Security systens for incorporation
sinto such vart @?ﬂﬁm"ﬁw&‘ﬁ}g the incorporation of encoded data, either
vi siblysor invi q’h'%'p‘x‘es@ﬁt RQbMtion félalesab a@Beiirity cltatenpatticalabSiisefif tnd a

system for readi ng out the encoded data to authorise use of the docunent.
One f or m oprotedt yalugslognmantssueh B%bmsb predit cardghankicards, chiequesior95.  Thi s

20 val ue dogunent curity
feature or gwegr%rﬁgﬁ%otgcﬁhﬁg u es ag?n%°§§g c’% &?F&%égnpgﬁlsspﬁguégﬁi spersion
of magnet i ghithing Radithe like. Inranothet ofity aspsets, athsﬁmnuwrdlﬂyﬂhuwmm has an
opti cal - dlffractlon effect, for exanple a hologramor a conputer generated
di ffracti oprqtegted valahdpmvme‘i@nwétheapwt@n relates pispde @i gg afing. In that
documeg{) BRGNS, %pﬂﬁ%@éuﬂ e finposed on the "_ "~ 25 magnetic |ayer
at least ina reg OR-W Se - rmann ereon, while the surface of the security
| ayer which is towards the magnetlc Iayer has a spatial structure with an

o1 oot ve PR FELTAN Gkl RAEKER DS A v OEEET GRAHES na

in some ci yRVENPIORS) the reflective non 30 rnagnetisable netal |ayer can
b;eodamaged or changed at least in regard to its appearance. That can
adVersely affectn rmwu;paaucommfcmug pn&lmﬁcathm of | doguineatsuneindingat

i ch Kaa BOCRtt BBt Fiedi e 1 piniferie Soalify PrmerEics Hitmantnny U1 o

for exanpl gnto 8uch value documents involve the incorporation of encoded data, either visibly or

invisibly or both, into or on the document substrate and a system for reading out the
encoded data to authorise use of the document..
One form of value document can be found in U.S. Patent No. 4,684,795. This
20 value document carries, on at least one of its surfaces, a security feature or element
which includes a magnetic layer comprising a dispersion of magnetisable particles in a
- binder and a security layer which has an optical-diffraction effect, for example a
: hologram or a computer-generated diffraction layer, an interference layer or a
diffraction grating. In that document, the security layer is superimposed on the
" ) 25 magnetic layer at least in a region-wise manner thereon, while the surface of the
security layer which is towards the magnetic layer has a spatial structure with an
optical-diffraction effect. The security layer is further provided with a reflective non-
magnetisable metal layer.
However, it has been found that, in some circumstances, the reflective non-
30 magnetisable metal layer can be damaged or changed at least in regard to its
appearance. That can adversely affect the proper functioning of the security feature.
That becomes apparent in particular when the structure of the security layer, which

has an optical-diffraction effect, is a machine-readable structure, for example, a
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'3 0 OCT.2002 WD 99157682 2 PGTI EP99/ OZ771 hol ogram or a corrputer geﬁeggmz
diffraction structure. U S. Patent No. 5, 383,687 describes a valu

conpri sing ydwyesd ¢ | ayer in conbination with a security | ayger/pRogrrgpes
not exhi bit such drawback To prevent damage to the reflective netal |ayer,
said netal layer is formed by a netal 5 ghich does not react wth the
magneti sabl e particles of the nagnetic layer. In a variant, a barrier |ayer

ISP Bt it 20 T o LT “e“:.:sszoﬁga 5o 2o
least an all'oy tfgy, mtmesﬁﬂ,ﬁﬁﬂﬁs&ﬁ%h%ﬁédb%%dm %gmaggéﬁaer

can be chosen fromthe group consisting of g-Fe203 pigmerits ed iron
oxi des or dtyerin t6mbimgtion wWithnesesnrityl hymhwhsb@rnotaahfbetsuchdrav\mckeTo

docunents protected as scr d ab S dr awhacks.
Frst, @ heposLes oy i Eptlive FRGTR) Livedisoid el bavet 1 umed in A i ¢ s
rel atively Qhibh il fotapat PR agnbiea awme%en& . Hgonetic
| ayer is always ma or sem -hard magnetic 15 haterral so that the

pr gt ected da?naneatbamr:rgaucr mdlspdsed betweeh thwgrtall layes ad thgenapnetic dayes.uch as
' - Pat EP- 4673
fescri boo. SFPeItRE RN IYEICoh B BEIRRIPR 41O COPRT RSP TR SN CATORT Roan and

an el ect r onggpel bflo@ R The'hg &W%éﬁa%&i@ﬁhlaﬁer&an%e chosen
sof t - magneti c ayer and the authentication nean, e.g. 20 a hologram are

bound wit h faom shthgrohp eohsisting of TgrFeg04 mlsmynts,aﬁ;@domd irom nxides prother
diffraction effect is al vvao¥)s conpnected (e.g. by neans of an adhesive) to
the rragWetlmaMEFnat‘Fl’éal$§“ h"\§s§'r & d6Tt% t o separate one of these el enent s

m t he ot her Te
Fg ly reproducg‘ggﬁ‘y cont act or rrecﬁsoén ca &lc%btﬁﬁ’nm‘o‘lfﬁgﬁg ot rr‘ﬂf%gﬁ

usual |y useFirsGhéy possesstanrifrportentsnunhberiod diﬂ'mfemflayarsanﬂmjthmtreﬁnvbbe pr esent
|nvent|on t%fﬁo%‘!o}v e a securlt%;‘w:;%q rrent whi ch does not exhibit such
wbacks. {EXBFOSYRAO; "is to provide a security element in

\m ch the ant'Cqueh,emfeﬁhﬁagaﬁnm@eﬁstmgfinaaeémira%?&aﬁma% grigevi ce,

| i ke an optically variable 30 device more particularly Tike a
hol ogr ara armaumahmmq:eamedadmmmmntnﬁmmmmqstw@gw operties

of a soft ne mat.erj a bject of this invention is to provide
a securi tyr%%é%éﬁ‘f ‘ﬁ?‘(kﬂ‘f"‘#"ﬁﬁ%?w 200Z WO 991 57682 PCT/ EP99/ 02771 3
European Patent Application EP-A-0673 583 describes an anti-theft article

comprising a visual authentication mean and an electromagnetic element. The
clectromagnetic element, ¢.g. a soft-magnetic layer, and the authentication mean, e.g.
20 ahologram, are bound with an adhesive layer.
The security layer with an optical diffraction effect is always connected (e.g.

g ) by means of an adhesive) to the magnetic layer. It is thus possible to separate one of
these elements from the other and to analyse and reproduce it. The hologram could be
easily reproduced by contact or mechanical copying or any other method usually used

25 by counterfeiters.

It is therefore an object of the present invention to provide a security element
which does not exhibit such drawbacks.

An object of the invention is to provide a security element in which the anti-
counterfeiting properties of a diffraction grating device, like an optically variable

30 device (OVD), more particularly like a hologram are intimately associated with the
anti-counterfeiting properties of a soft-magnetic material.

Another object of this invention is to provide a security element in which the



af..” diffraction grating device contains also 1 nfornmation which CQL“&Q@?}”“

read by a machi ne. Another object of the invention i's to provide a sec

el enent whiwip dos76sasy to nanufacture. 5 Such a security el emrepcTvierdohz3iow
several advantages : it is very difficult to copy because the absence of
one of its conponents) i.e. the soft-magnetic material elenent, is readily
detected but parts of the information it contains remai n unknown fromthe
public. In ggneral) renoy i f. ks .at | Vi neans at the
sane time & %ﬁ&fi?n é?“l“ggd"%ﬁﬁé?‘%@%@&@&éﬁ&‘ta}’gg Eﬁ&@@?ﬁlﬁ? %%’%%ebﬁ—t | NVENTI ON
In accordanggnmd h the invention, a soft-magnetic nmaterial is used to
produce an optical -diffraction effect when directly applied on an enbossed
'surface. Thinathdérfobjest obthegneantiny istoprowidgaceceritysiémentawhich iseasyier are

t hus conbi ned i.nto one 15 object. The torn soft-magnetic refers to materi al
Aaving a r SRR coerci ve for ce, for..exanple a coercive force ranging

from3 A/'m (0. 03gucHa ety didndf obidiHdw Eé?vc@raﬁi/aﬂh%esfﬂf i8 vefy &#fitulb & d

magnetic material has a much higher coercive force, Tor exanple the
coerci ve f aopp bteause the absenceiof pae phijfeamponmits iicathesafiqeagneriomaterid A/ m 20

(about 25 oersted) .t0,.30 . , t LCIve force
For har d_ BT AERD, hrocted it Bk bt A R3O coflls reRaOShRo R, oy
sof t - magnetfidm Y fUblR, IdFenérad, reiovalagke Hiffractigesrating deficdnRuidadHe t 0 a
magnetic field while hard-magneti ¢ materials show permanent magnetic
properti es.sa®gtime mmeya) of themagngieplemsthd t hat the pattern of the
di ffaction grating device 25 nodifies the signal that can be read fromthe
soft netic layer. Such property allows to create specific nagnetic
rpz)oonse f roRSERPTION O THEINVENTIONmgnetic finger print. Accordingly,
the/invention relates to a secur.i el eme conpr.i si ng, a, magnetic | ayer and
e i s

rit
an enbossed | ayel @ﬁ%daﬂ%‘ﬁﬂ% ’-IP B¢ 2 BHETALGREE PRt d to,produce
sof t - mag neutnﬁog%gﬁié%gﬁac&%ﬂe& whét ditdt8ly 3Bblied B8 9 lehdbob U >That | east

'pa‘g)ti al ly, of the enbossed pattern of the enbossed | ayer, whereby
the' enbossalifftaetion grdtingatevice land thegodit megmaticdayeri ars thus combinedfittoramgnet i ¢

| ayer. The aftfect on the magnetic properties of the soft magnetic |ayer is
at | eadt® a‘g’)ﬁfﬁge of 10%in the relative perneability or at wo 99/s7ssz 4

3 0 OCT 2002 PGH#Rem st Fefors &b a0 hadha rathel Fow: B6dréive forcey ce. |t
is essential to understand that fqr the enbossed |ayer to affect the

magneti c priopexanmpls aspercive forweranging fom:3 Bywy (0.637O0ested) teadebine (6.2§ or
t, at | i.al 4 . fed h
obossed | SgapteR ok femi B adfestc aRferSl nhe F R BARRE ARLVERTSD, 2 1O

It he enb_?_f]s&;ia#n?yethc@bemt_ iveffmﬁarthbggmi-hhd\ma@tihﬁnmd' argng_estﬁm femx?s.mgf t
ayer. e Sso nagnet j.c r.n n ened.i n. order af f ec
| Tmgor i@t gaaeried) to BN /S Al 1op emiely, aod i osmive fomentor hard
enmbossed | %ﬁgcggs%e Igﬁaof &tmzmw(ﬁ,oﬁegm Udgtgi)gnent i s al npst

i npossi bl e, c 10 The association of the magnetic alloy |ayer with
the embossed surAzoB-magnetinmateyial onlyishows anagnghie prapertiasovhangxpeseditola danage

the embossed patt ing . UGH | | i f t grating
dovi co. | mactes fefd v bR R ERARHEL bl Bherhdint el e
security elRQiFpAsingly i0Basbvey found tHat the pattern of thediffrgrtion\grating ddviesi | | be
i'nQper ati ve because the_absence of .the soft-nmagnetic material could be

eadi | y 265 cmedificsthe sipnal that pan by read fipm the spfymagnetic dayishSuch PRORS™ecuri ty
| SR S . . ; _ ty
Tetalli o1 displso e Slebitc filrcHe rpEnE o WEAKE pldh el B, O 11

aspect of tfiwgedptiht.action grating device. Alum niumis particularly
suitable therefor. This,opti.onal, netallic |ayer be 20 applied by .any
met hod wel | - knowf{eaF ’Prﬂ@"glﬁ‘,“f’%'mﬂ?r& R?éﬁ&&ﬁgmgﬁ%‘%ﬁ’%‘ﬂpg 2iF3eny8En
observed t hgiedfig a%%bd??&ﬂ%ér%hhﬂiﬁﬁs&ﬁﬁx tBat b ?xidhg}‘nﬁthd/ﬁ%ﬁilﬂ, a%lbﬁ%ﬁhékﬁ%i%- 't

is therefore” of Interest to add a netal |ayer wt I gh”specul ar

r ef | ectanc elayértandiihithds ¢he sofionsgnetic layenhas at keast pardally, thesshape ofithe be
deposited on at |east one_.visible side of t secuyit | e t 5

Theref ore, W%%%%EB%FB‘&P ng}g wo\ﬁﬁd?ﬁy?h‘gggrggﬁﬂﬁ ffnu%?séf\{%ﬁ?'q%?ﬁczf %8 af fi xed
i's opaque) hBgneiRiglopattiad of thY S6fi-nfaghltidRyee ThS affest &f&hbh@a%@ﬁ@ﬁ%@rdc@yer
before the soft nagnetic layer. If on the contrary, the substrate (or at

| east the refthosofiimagneticlayeris at keaslaghangef L% n therelativewparmeability aset aced)
is transparent, the netal |ayer may be deposited on the top of the
soft-magnetic layer. In the |ast case, however, the netal 30 |ayer could
al so be deposited before the soft-nagnetic |ayer or on both sides of the
soft-magnetic layer. ' In a preferred enbodi ment, the invention rel ates
therefore to such a security elenent, characterised in that the security
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'VWO. 991 576%2 PCI/EP99/02771' 5 3 wth a high specular reflectance.
Particularly, the invention relates to such a security element in D cBCT 02
met al | ayer wo ¢95788hi gh specul ar refl ectance i s chosen bet weerp@i/BFP902TM
silver, chromum gold or any other highly reflective netal |ayer or netal
oxi de such as titanium 5 di oxi de, ni obi usm di oxide, tin oxide, indium oxide,

i ndium - tin oxide or zinc oxide, preferably alum nium Another optional
| ayer consi ' I as a pressuresensitive adhesive
l.ayer, a cégﬁégkﬁe@‘?@’gfﬁé@é’r"?x‘g‘“ﬁ’o@@élt adhesive |l ayer, a hot stanp

adhesi ve | ayer ol isi¢sgentidd 6 ukdesstand thadfrthey embeossed layehicsaffeln tisd maghaticer can
be a 10 commerci al Eﬁr@gduct | i ke Durasol 326 or its equivalent (Al bright and
W | son) . Tiprepsrtieqohtkeisofi-magnete layentthe sofipagneticclayeramusts afsasy partiallyn

ot . . e i .
adhesi ve | J9E5 bt € EhBOG PRl oftP BRIk TR PRSI MR S, i,
HDK H 15 DrmdyetisldyeRanay livdiretly amlthe embogyed 1yep br bi ksothbelayérbavirnigetien VMCH

from Uni on Carbide. 15 The adhesive | ayer can be applied by gravure process
or any ot hshapnef thy epbosteddaysiohhe sqft miagnetic layermsed poths werk bardeneddnat es to

such a secyfj s gﬁa{?@@f&h | Betahdd &%1 egent further
conpri ses é%hég}ﬂeswe %’9 rosuc asésgq%llr essu‘?%ftéﬁﬁ's?f%a €5 \%éql ayer, a
contact adlemtbossedlayer, a hot nelt adhesive |ayer) a hot stanp 20 adhesive
| ayer or any other kind of adhesive layer. Particularly, the invention

rel ates to such %@%‘GP?W?‘“QPQ%EH@?‘%%H%HWF@ 1§ giaestywpPsbie, besapta ofes an
a, b- et hyl eny ; I ' 1+fls Lent, o t he
securi {1 )9 elqgﬁggnslf ¥g{a€lﬁ§g§'g{ecfxﬁn§%ecﬁ? Iaeeggityieggg&ttgc tgﬂgs‘%u Sﬁ%cé?@é?%vusl y
ot-her neangembvé iheanagnetiofallpl dayse will idamage theemibossed fattesn msking thear e
encbnpassed 25 within.the.scope of .th resent invention. The_enpossabl e

| ayer can ngrr?ﬁﬂ‘ét‘%°%%€%WE“€§§?’%B“&%%§PBWP% c: in the
art. This Rpbkifk) coRneEiting Abebi@ity eldnierd il ohlyothe dfERBREA 2fiting delcyner of
reJ)a/ltlveI y high nolecular weight, in the formof a solution in an organic
‘solNent, amﬂgie inoperetive berapseibdabsepse of thersofismagnetio material conkihetasily

i
corrpouggs, det bty 30 stabilizers, antioxidants as well as various opacifying
pi gnen such™aS netal oxides. Once applied on the carrier filmsurface,
t he coating undeDptieral hyetkowhich ndy seugrasent G theisedtritg elehient whidh i8fhe t he
t hernopl asti ¢ polymer with a relatively high nolecular weight may forma
wat er - bor n©biest PE thePresspt mvsphien &g o of Mere giher metalli layers, ¢hosen withp ocT

2002 WO 99hpdibRdielhivity;RS Shfbé thoptical aspect of the diffraction grating device.
Aluminium is particularly suitable therefor. This optional metallic layer may be

=3

20 applied by any method well-known in the art, such as vacuum metallisation.
It has been observed that the soft-magnetic layer has a relatively weak
, glossiness. It is therefore of interest to add a metal layer with high specular
) reflectance. It will be understood that such a glossy layer must be deposited on at least
one visible side of the security element.

) 25 Therefore, if the substrate to which the security element is to be affixed is
opaque, the said metal layer is to be deposited on the embossed layer before the sofi-
magnetic layer. If, on the contrary, the substrate (or at least the region of the substrate
where the security element is to be affixed) is transparent, the metal layer may be
deposited on the top of the soft-magnetic layer. In the last case, however, the metal

30 layer could also be deposited before the soft-magnetic layer or on both sides of the
sofi-magnetic layer. '
In a preferred embodiment, the invention relates therefore to such a security

element, characterised in that the security element further comprises a metal layer



'theé"coati ng under goes hardeni ng through evaporation of water. ExadpUeBC6fZ002
enbossabl e coating conpositions contain as binder a m xture of carboxyl
gnup- cont ai WoOrR95@é2yner s, such as a carboxyl group-cont ai ni ng PCOVERSS037710r
pol yacryl ate, and epoxy compounds, such as triglycidyl group-containing
acrylic 5 copolymers or b hydroxyal kyl anfk des or a mixture of hydroxyl
group-cont ai ni ng polyners, nost often hydroxyl group-containing polyesters,
wi th bl ockeg&pgm@g@pgag&q@ﬂ&ﬁmanat es, nelamne resins, and the like. In a
particul ar enbodi'nment, the invention relates to a security elenment in which
t he enbossed | aparticdarfy,itbemvention nelatesip|sueh 2 sdcupityelenent mtwhich ahédmetdli c

For the pr EERDALHAED SEOUE PGSR AT o Y BeFD ARG GOAEh Rromhum, |
conposi ti-0g,fAd} 449 dth gy r&égﬁvémﬂs&@br B{e_ﬁﬂ%fd& stk &s fianflmi d ALl

Afrom Rohmand Haas). Thrs product is_an acrylic lacquer dissolved in

met hyl e$ hy dicxtde icbiumtdieoxidndin opide, undivmsaxige, aridiume tippptide dr zinopaide, i on can
be adj usted if yired with isoprapanol. 15 The diffraction grating device
used in thef%"ﬂéﬁﬁ HHHYEAT i on can be an hol ographic inage, a

conput er - gener atGgbtickridptiofidli1ayer ebhisists WF &n adheRive 19eh Suck Bk iphdssidel UCt Ur €
with an optical did action effect. Such diffraction grating device can be

obt ai ned byensithissadhesive layes #rontagbadhesivp dayenia ot meladhesiveayer.asbot! i ke t he

M| ford Astor .Single | ' | .n 20 wi.th.a continuo

enbossi ng FEEW eéx?kﬂ&cﬁﬁ@[%d&?%ﬁ)lge&% adhespye ﬁgf)%'us"’?ﬁﬁ?ﬁa

machi ngp | i kemhdepcimoirodust m@mmazerormgmaﬂmqm&ﬁ%mshiwmdwl Thiggyp from
the art. In a preferred npde, the invention relates to a security el enent
i'nDoWhi ch t methylmethacrylsie /hutyliaseylatgcopelymes, ip selutignin by eln‘nossic ng to forma
hol.bgr am - | ' Is |

sof t g magn e&a (%h E@ﬁ‘?‘ﬁﬁﬁ‘i"n@%ﬁt@ {!ué' g#g%g ii{dgg% pfeg%ﬁ él?: Pﬁo%ﬁgsﬁg% ia&ﬁ%‘éﬁ ﬁ"d("' gp%% ul ar
refl ecti vi stamiping hreak prdmgoter, dike SilidaaWaditecHDK. FirSedreAerosie R93Yend anor der t o
create a diffraction grati devj ce. nbossed suyface. The

sof -mgneﬂmwmgag’éﬂﬁggﬁg%*rfﬁwg% %Oﬁﬁ'?é‘r@ Wfenti on can be

sel ect ?f‘ 3¢mk Wﬁ@af&f&n'mglﬁfﬁé&bﬁgi%ﬁh&céﬁ@%y SthérGafhf process

Particularly, soft-nagnetic oys such as the ones nentioned’ I n patent EP
0 295 028 Bngwnamthelsgt.used A Co al |l oy which works excellent is the one used
in ATALANI " E sofd - netic,filog. I trademar k of .l.nnovative ~
OCT 20D2 WD-99/ %@%Wﬂﬂgfﬁﬁ%%ﬁﬁiﬂ" tﬁﬁ&‘gﬂ?‘ﬂ%ﬂ‘# N V.,
Bel gi um Th@ufitgeleient fifher toxhpries aniadhekiveEliydr@uch 88 X pressurefseniive | i ¢
elements with a ' suitable glass-form 231 clement or elenents. Conpositions

typi cal of adhesive layRrs aeentgct adbesivelayer ahabmelt adhesivedayrs: 2 botstamp| | ¢ gl asses
are suhtab oBies kin | 3 with a suitable glass formng
el emn%ésu%:%&gg&%ﬁ*a?rﬁ Sul %‘gigl%eraghmé)s?‘ﬁﬁg %lpal | oys include the transition
met al met al | oi dPaiffichjarky, thetinverdionirelatesdo auch & seourity ddememttin which the al | oys.

Typi cal netalloids in thi t i) i h

26, gor nan PAHFSNFER SAERpHRG A1 &bt pmeal appreted ity o yedbd Fegs

contai n | ajealidiy iHeehri 36 be peirhandfitly 8ffixed to e sabstRAE.| Obvibadlyi i on
g

nmetals such as Zr and_Hif and have good thernmal stability. The conposition
of T-M t ypether megns effixationofthe seonnty slementito the sybaimate arer gricompasgsiedse i s

typi c y al gg% FallionBY adding Co and Ni to Fo-B systens,
an ing%%asghl?’;w&f}l @n‘%ggﬁs@gﬂresu S, With an increase in saturation
nmagneti ¢ i nduct The embiossabiteliayéraandie madeast anp embbsiabike cvating bapdsitien €$' ect
on materi al such .as saturation nagnetic induction, G-rie

"t enper at ur ¥ %E‘Hiié‘sﬁﬁ% S COLINREG MRATHL pasts usualtyofdhermoplasisr opri at e
of he. cesPPgaRa of KativHly Sibfiah SRR e, 3¢ 1 066 FE sbIUBH Rl GiRaGgIET 21 OF
"el enents, gawentatid/ofxdonventidnabadtiitiGessuch bl vitdviel et mbsdrbingwopounts dighombi ned
 ght 38 poSbligAs, ERAPSATHEE W5 LEhAtS SPRe DAL BRGURRTS wash TP adoxig. By
exarpl o COPRERTS ot cARIEE Ty shved the QRDE NAMGRIR AL ASREREH O

atom c per cesslinking.tin@ vagiagt, fregheumaopdasticpo}ymer yeittoa tejativ@habighimolpeuleent , d

zero to f Owcigal{t?nn;ycform a water-borne emulsion. Once applied on the carrier film surface,

-




25 percent, a zero to thirty atomic percent and f zero to thirty atgng_cl%cr 2002
percent, with at |east one of groups b, ¢, d and e, f being non zero. e

i ncl usi on ofW@i%eke82i s found to assist in increasing the duci| PEYERDIO2ETI
product, which facilitates its handling and usage. Suitable properties may

al so be achieved with alloys of iron, al®mniumand silicon that are

desi gned to have zero nagnetostriction. Magnetic properties of sone alloys

30 are Verytﬁeﬂ&b%ﬁhg\iﬁdérgoésweémgﬂﬂoﬁg)wap&taas&hfm.rI ¢ _conposi tion.

QG hers are magnetostrictive and hence do not possess a sufficiently high

per meabi | i ty. Th&xampiaes ofebossablkeasting sompositionsrontain as bimsier a mixture of

I_O'r operti e-s 8Lrbtog§l g%'lcnllﬁj-&ntalmnt J-ne ga;t)oq@m%rs_r, aid f)a_s ac_arbdxyfgr_ _ -o'up—co_ =contaimng '~_ ‘polyesteror

. . __ -_. pg ,-and epoxy compeunds; $hcfl as triglfcid PR IAUMAS Sy lic
PGTT EP90) 02790 B Ear Fe R &8 e]ra‘abl_cési n the grgng? Jon Pobllnadpentic
sat i sf achor ygopdlymersiar bdysioralkylamidss o6 a Biixtranbhydroxyhgroumnoatainimpnganese

in place of | ybdenum A further alloy has the c 0siiion , 42; Fe, 4;
N P26s oot polmtess, S0 b byeRsLaphe Séniiind PovElTR Tt bk oxidly ¢ o
security el giped ';sacm'hfclg, thBRnfAd fesIMOKRT the likayer consists essentially of

an all oy containing cobalt and niobium together with a gl ass-foam ng
cl enment. The i nvéngiperticular smbodinen, the inventen relatps 9 aspsnrity elemiehtin t he sof t

magneti c | ayer .consi st ntiall.y O Wl cobalt.,, iron,
silicon andx‘ﬁ’é‘flb e °§i§?ﬁ%ﬁ°§l°‘)§m¥l é?st%‘egg'ggdﬁ{l éa}%l%a?l&g&g%'@?«g& © ﬁ° I%faqci' int ,
the invept i Basedatsihesn eparipleed ¢fboysablextatihg compbrinn litibkoidr jtC

| ayer is nmade of an alloy which has the fornmula ;Coa Feb Nic Mod Sie B f,

V\/Freie a i s inventien isilysrated assfollowspthscaating ¢rmppasition qgnhemyepasedwithoni ¢
ertent, c . ' : IAC r . eroto
go atom c pé?% mgﬁgg{lﬂzaeiri%g?éﬁ@& ?dqé O%P%&%g%gé%)ﬁﬂ}ﬁs pgrg %‘gégfgone of
tlhe group baer,ynpamjufr,disdbhingnmm%lethglkeﬂn}etdndmmeﬂq:I‘hr:lviscbﬁiyyeafibgn rfel ates
alsp to a security elepent i ich . the sp pgneti c er is made of an
21 1Dy vi £ PRl APeTRoS o e s SRR JERIUEY " HARORERDS - Co 3570, Fe 5.7,
NI 10- 395 M 0- 2>rh§'difh%-cﬁ90g&%&dévﬁ,@usmtwymtmehﬁbﬁk%bﬁkﬁo to a

met hod far producing such a~“security elenent, 20 conprising the steps of a)
appl yi ng a helographiccoage, micamputepgenemated diffra¢tionstimeture obynyaptbey spatjal-
enbossabl e | ron..t he pol iﬁ. | hen,Which is used as carrier, c)
enbossi ng tﬁ@%”’rﬁo Brl'g&f(%, Y%Lﬁ&&iffraction grating pattern such as
a hol ogram and ZXackllliftagtion gatifig devite cangesbiaintdiyy Embossinge iR eastiosesblé ace

of the enbossed | ayer. The application of the soft-pagnetic | ayer on the
enbossed sulayge withia hot stamprssslike tayéﬁl@r#éaosmos(ﬂ%gmmreswmwmeb.

Optl onabyy bhh IEidiAflots EchbtkinGHRTEROR éﬁeq%ﬁﬁ&@A@ﬁwag%%s sive

Iayer such as a pressur o- sensi SIve | ayer a contact Ive

| ayer, a hoembebsingniachine iké thedR otomeh diaminatompor-witte sny etheranachine waelly ot her
kind 30 of adhesive @ayer, on top of the soft-magnetic layer. Particularly,
the, i nventi fomtbest o (o a nethod for producing such a security

el-enent, further Iﬁﬁ?ﬁféﬁé@ﬁoﬂb,&hﬁhﬂ%nﬁ&nﬂlﬁt&ﬂﬂéd loth8st ia whRbiRthe! aYer
with .3 0 OCT 2002 WD 99157682 PCTI EP99102771 9 a hi gh

specul ar_r efliffwectongrating patissn inehiaingd by embessing g forma helegrampecul ar
ref)l ect goce can kg, PRI G AL nldérial ChheidtE 8iAehtiatly A% HoR%nal A thir! fiim
with an optical reflection high enough (specular reflectivity is typically higher than
45%, by preference 58%) in order to create a diffraction grating device on an
embossed surface. .
The soft-magnetic maferial used according to the present invention can be selected

30 from the soft magnetic materials known in the art.
Particularly, soft-magnetic alloys such as the ones mentioned in patent EP 0
295 028 B1, can be used A Co alloy which works excellent is the one used in
ATALANTE® soft-magnetic films. ATALANTE® is a trademark of Innovative
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'The rel ease coating can be applied on a carrier film(step a) ), Sujt 2002 —

for further hot stanp process. Such carrier filmcan be a polyester film
such as 5 pwoewsrgsene terephtalate film(Melinex S fromIC ARCIERPINERIT
Myl ar- A horn DuPont) or other carrier films such as Cell ophane. This

rel ease coating conposition can be chosen from pol yners) waxes, guns, gels
and m xtures thereof. This rel ease coating conposition can be applied, for

exanpl e, E§P$H 1 &%B{ﬂ%ﬁf-g-ﬂwy %%I'h.cat ion technique well-Inown in

t-he art. 0ssa ayer  can applied on top of the rel ease

coating (step b)The rhagnetis aiandréal deposited iy bieta MOAGRSET nedtallio eleaaidts Gathi Hn
technique well-Irnown in the art. The deposition techni que for the

sof t - magneshitabieglass-farming clsmeshor tlements. omgpossionsaypictl afithase avexentlyg

el ectron bea r \, I : | J.ast |11 .rate but
achi eving gséaeﬁsfoég%%lggg%&tgr %‘fﬁé‘g ro%éf‘sn"lg %_ﬁn n%t’ %’F %ﬁ g@ﬁ%’?‘éﬁ%“é’g S
or ganongt akd C6-Nawithra snjtablle\pddss forming lblxmeno srchbis|Zrt Otifer suiedblel emotphvas
driven physical, vapour deposition_in whjich a |aser beamis scanned over a
target sur eHeys ingluds the Eansiion metabmetaliojd(T;M)ad tansition metaldemsiion on from

aliquid ui#gg a chem cal technique. The preferred deposition technique is
DC nmagnetr Sputtering. As nentioned previously, the soft-nagnetic
anmor phous {EfBlalieys Typidal metdlloids’if thiszbhtegt arepoivm, dapos, silicbnh phosphbhe i ng

epos! &1 on 300 EoRDEY B1th TR farERoRRL o 3006 0t dreAllove )T ANCYAanER Iate | ow
et weer 0o, Faisn BRUIE Sk as e, By NE of it Glllitn i BB e b7 Phid IR
ot o e oo b 25 anut Lo e Dradior Sl aee R mean f1oe DAt for
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S et g i e et 1

Pr ef er 4B| y aneffeet anpptenal H@P%’/‘G‘Fﬁﬁ'éf’ 3§ safEatign pagnegc aduction, (AaRs ¢ | ayer
o ral ¢ | = . . . A
it T 1T sed wiRPE G ifidnbn, SRERLIASLE d Morti iy PHEMGK sbPiBRINoG 8, De

docunent s any paiculanapplication aanibe beledtedthrought conbideratipn of theydedizedinent s or

means of identification for authentication purposes. Such docunents or
means i ncl PERPEREYi t cards, cheques, bonds or any docunent where security

or authenticity The piéfeiréd dBoyd &8 camblmtiehsof dlemBfts, Hefibrally dF aldidlan@bj ect of
the invention relates to a security docunent havi ng such a security

el enen20 Papetalinid glementss whichswhen cqmpbined inibe cosrect G IPCTRSNIAZCS, WYX t

d, h g‘ Il ggﬁg Er}géﬂg B i i t
gggumﬁtcc%&&ug e TTans %r ggg%sgjorltymetfog’%fen% Sofé#ﬁ%hso%%en |o%

t ba;, FeSifand B Ninph bl presinto Seitahipaloys freetal @lembe .
'cl)'rtl sﬁbzrr tdés ’S\Shl'c C yez]sqd q’?s I‘di?] to.t ecaefaensmgtpha'ias ent;gg)nr??mngl) ude
e o | o SARRIE o i bAcy i STe 1 FHHERS 4.3 6 o e o 35 19 MLROmES

terials, metallic foid and the |i i grient.ed pol | ene_ f.il
rey er red. PHERRL bk B pBRfe pABe & feroih 6 s Bt B8Ry GB fopl? 2 ©
mat'eri ab. Pefeedd et thirty sGmidigercent anid Ozero R iRty aforit PErcent, Hithi 4t least

necessary, a release filmor sheet consisting of .a release agent, can cover

t he adhesi paephgeups b, G and g fibsingnoagem- The derlugien afnickelis faamd tp agsist
- di . O FE ' ' . . athas); W b
Z???;ehn?o% tifg\efgg%*agﬂﬁf actg.gpgg %ﬁe i) owgﬁgélexanp| eé are %x% f:r

t he pur pos@uithblelproprtrtiest may alsh e pchivest with aloys effironBRufiniintakd St OF THE
'DRAWNGS Figure 1,.Figure 2 and Figure 3.all show | ayered structures of
security elt%?é‘m é"%‘%’@gmﬁﬁb‘ £3° FP‘?&gﬁtl"ét?@H?’," MagneHie pripertiss of gomealigys

under stzgndi LAWY ge%n il R e | [%gg@e to the
accorrptggyi riaggﬁr VsVI ngs, ti%n |%ﬁl Fi gurecl gﬁ%\%&ra eg}tg!rognty el enent obj ect of
t he presentmagnetnstriotivg and hpmdesdamptpopsess arsufficichtly bigheperineability) The ratid ease
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30 conprising a metal layer with a high specular refléctance (5) a @hpj‘@ﬂz
adhesi ve layer (6). Figure 3 shows a security docunent after the sécdrPty
el enent as wasews7682d in Figure 2 has been transferred by a hotPCIVEPS9/02771

process on a substrate (7). . _~ _~ a o0 ocT zooz ' WD 99/57682
PCT/ EP99/ 117771 11 Exanple 1 : ManufactuBing of a security elenent in the
formof a label ~ Carrier 5 The carrier for the hot stanp filmis Mlinex

pol yest er gﬁq@ﬁgiﬁgg&%%ﬂhg%gfg@ﬂé §h.1Australia. Release coating The

rel ease co a wax and is coated on the carrier filmwth a
gravure i 0 coat@me sdtsfionsg alibyeis Cygg FepMobiSig Bhe. Anbthesinag coatagr i s
prepared from Paraloid Al | from Rohm and Haas. This is an acrylic |acquer
suppl i ed asnddpadeserin plage afiniodybdeonm ATiuctherdlliayigsthe cempesitioruCo, 421de, bar )
is between 16QC arkg %g C.. The, l acquer solvent is a m xture

met hyl et hy 14 &Boff St £ P ALeric RN scosity nodifier is i sopropanol. 1
part of «Paral oi d]t-)lﬁ]1 b WA Etirity erh f at a
terrperatsure of a Ougnv%%ua%qgﬁ%% solbiazgseb‘?(’i) utioﬁlt?ggg?)%lgP%ggﬁ%é%gﬁ?ng extra
t ol uene af tigyercbnsiste sgsentiallyiofanadlloyi contaiiing hebdlband miobiuf dogathertwitinai s
filtered throu%h a, gl gss 0 wool pad and the viscosity is adjusted if
required WEETS euPRE 5 .~ Application of coating The enbossabl e coati ng

solution is applT&dm%tﬁm&eayesra@so%mﬁﬁ%a&&tIiﬂwiémc%m%e{y'neﬂc bar on

the carrier film The viscosity is adjustéd to 22 seconds 25 (rmeasured by

No. 2 Zahn layepyonsiste espentiallyofan alloyenontaining ¢ebaliyinoma silicom kyd bdron] i nes per

I nch and at SO %Fn @ﬁ{hl derﬁ%.f' Thﬁﬁ@i nal wei ght of costing is around 1.5 ~

0.3 g/ AP. PRBOBHX BT CHHBHE M ed fromthe coated filmwith a good air
fk%at a 30 t enpe/vakidhe t inténtlcda@latdsi6.a sebiity eldifertin Mdichsthaspnfilm  E3
0 2002 WO 99157682 PCTI EP99/ 02771 12 The Paral oid coating on the

Mel i nex i s masgmetic dayehis made ofraanlioyvhich hasthedermula iCmoFender MadiSieBar (410
i de). The i essi f [ t 800 k .. The i [
TN er - har dHhese A riniio fg 9 65 1 70 SRR RETER b P 0 HOBIngEEHORFERIPe. | 5

abolt  125C 40THEmRY Serbiaftld 3R6RES Aidthie pefoeht) @'brot8050 atbhic fetbidt ah@'flzero to

15 30 atomic percent, with at least one of the group b,c,d and e,f being non zero.

Particularly, the invention relates also to a security element in which the soft magnetic
layer is made of an alloy with a composition (in atomic percent) in the range :Co 35-
70, Fe 2-7, Ni 10-35, Mo 0-2, Si 12-20 and B 6-12.
The invention relates also to a method for producing such a security element,
20 comprising the steps of :
a) applying a release coating on a polymeric film carrier
) b) applying an embossable layer on the polymeric film which is used as carrier,
c¢) embossing the embossable layer with an diffraction grating pattern such as a
3 ) hc‘ﬂogram, and
B 25 @) applying a soft-magnetic layer on the embossed face of the embossed layer.
The application of the soft-magnetic layer on the embossed surface of the embossed
layer affects its magnetic properties. Optionally the method further comprises the step
of applying an adhesive layer such as a pressure-sensitive adhesive layer, a contact
adhesive lay;zr, a hot melt adhesive layer, a hot stamp adhesive layer or any other kind
30 of adhesive layer, on top of the soft-magnetic layer.
Particularly, the invention relates also to a method for producing such a

security element, further comprising the step of optionally applying a metal layer with



‘5 tenperature is I p-15C. The web speed is 30 mmn acid the web ter*iUOB i,.s
TBE. Soft-nmagnetic |ayer The enbossed coated filmis netallized wit C 2002
ATALANTE orwersg/seé8zer ki nd of soft-magnetic all oy generating PramEPS®N7If a
base-frequency. The soft-magnetic netal |ayer is deposited by nagnetron
sputtering. The |0 thickness can be varied in the range from 150-700 nm .
Adhesi ve | ayer The coating adhesive is Durasol 326 (Al bright and Wl son).

This is a IRt vl acr '

{ermer at ur 81 BEPREE R sRL ik opiphEl et v Ei0h KR bRl Forldclihee
of tol uenecaibe ?ﬁﬁdﬂ'cﬁithvbkﬁlxﬂigmﬁa'lr@eﬁdﬁmﬁ' dey#ts i ncl ude a hot stanping
break peonoter Silica HDK H15 (bl acker) and an adhesi on pronoter, the vinyl

resin (Union Carlbedelpasenoating ranbs applisd on aparaerfilm (sepra)( BHitabls fas) of

dhesi i | i i i i hi HDK H15.
.$'hee:1|d(r)lgsipo P g?’rto%%‘?%ipg&%%é'pr)srugwgg& | s?cg)f@l% %cgﬁg%f %iy Iar%falsi n VMCH in
et hyl es hy pethyteneabrephtalatofiin (elipeas v KO Adstralial MylanA fiome DuPonk)

pronotes is made up, by mxing the Silica HOK H 5 in toluene to a
hormogenous opelbeecarmipefibpmwends GallorBane®. i x and the break promoter nix arc

t hen added to the: : W ' L ad lon is
conplete, the m%%?éggéo%gcs e(iﬁ%g vm!ﬂt9 Eﬁ?gg}i)uﬁédr%gp %@Hﬁ%’iﬁ%ﬁkﬁ aérie

50: 50 to t pelsandmixedesthareofi This redehse coating campbSitionehn ds applied, ifon.
Application of coating The adhesive coating is,applied by gravure process
on the t opS¥AMRIRDY: R LFAVHES PROGFRSIAT ARy Fmgﬁé""m’gg‘ﬁé"f vy edHnds (No.

2 Zahn,gUPirpe L%ﬁp@ﬁﬁ%iﬁg%ﬁﬁ%mm@féme Edting @fep by ] fot DesT 1 neh

and 50 pro cel t “of coating Is cr Zoos
™y example, by a gravure process or any application technique well-known in the art.

The deposition technique for the soft-magnetic material can be sputtering e.g. DC
) magnetron sputtering, electron beam or thermal evaporation (enabling a faster
) deposition rate but achieving a less dense product) or electrolysis. Another technique
15 is organometallic vapour pyrolysis. Further possibilities include, laser driven physical
vapour deposition in which a laser beam is scanned over a target surface to ablate the
material to be deposited and deposition from a liquid using a chemical technique.
The preferred deposition technique is DC magnetron sputtering.
As mentioned previously, the soft-magnetic amorphous metal glass thin film
20 coating may be deposited by sputtering electron beam evaporation, or electroless or
electrolytic chemical deposition. To achieve the desired magnetic properties, in
particular low coercivity for a sputtered film the sputtering pressure is preferably
between 0.1 and 10 Pascals of argon, depending on the geometry of the coater and on
the composition of the sputtered material. The lower the gas pressure, the denser the
N ) 25 sputtered product since the mean free path for the sputtered atoms between target and
substrate is reduced.

The targets used for sputter depositing the active magnetic layer are preferably
prepared by hot isotactic pressing (H.I.P.) starting from a pre-alloyed gas atomised
powder.

30 The deposition technique for the metal layer with a high specuiar reflectance
may be the same as for the soft-magnetic layer. Preferably, this step is performed in-
line with the soft-magnetic layer deposition.

The security element object of the present invention can be utilised with



WO 991 57682 PGI/ EP99/ 02771 z3 around 1.8 t 0.2 g/n2, The coating |§‘§) N
dried as conpletely as possible by heating the web at a tenperat ure “f ACT 2002
| east 55C ayighgopspglgr an adequate air flow 5 Exanple 2 : char asd@kpssidzhen

of the security elenent Several security elements were nmanufactured

according to the process described in exggpple 1, and their magnetic

properties were tested. No. quality of OvVD Thickness of the soft-magnetic

10 layer (am) 1 granul ar, goarse,enpossi pattern(A). 170 350 3 fine

ertboss: ng. VY A0PEBER SeSh 1% Akngt oo bg K 18 a5kt 4y ncdmisataor | | m

w t hout e k @ i :nh i tive
xanpl e ontes o? [EAAENERE TRy Eutioh putpbish Ml A e ¢ ohp B
used whi | e dr&lit dueds cheqiessbehds @r @ny docurngit whesosedurioynopaithenticity (Barand C)

wer e enbossed. Tt}g : > di fferences of magnetic properties and thus the

i nfl uence dFSugHEC ?ﬁ)‘&b%lFﬂg patterns on the magnetic signal are clearly
illustrated int ' VeRB6S feld ility of

t he san%l es mreﬁ%re%@t%’%bﬂg?rgﬁgﬁ?fgb%th g&%%%%%@nﬁc{elﬁﬁl No e gssi ng No.

30 1 2 3 ( Gmyingtsublrbssairity elententRasticujariyt such sectirity docunsent iBa benk o}, a- He

(Ce) > 1 <5000 >.'1 < S000 g‘r‘Possing att p He (Ce) > 1 < 5000 > 1 < 5000
WO 99| 5768 tqa:d,achcqucorhl el.

The method for manufacturing such a security document comprises the

transfer of a security element of this invention onto a substrate for example by hot
10  stamp process (transfer coating).

Q The substrates which can be used according to the present invention inciude
paper, polyolefin films and polymer films in general, rigid polymer materials, metallic
foil and the like. Bioriented polypropylene films are preferred.

The substrate can be a continuous web or sheet of suitable material. The

15 substrate can be clear or opaque.

Furthermore, if necessary, a release film or sheet consisting of a release agent,
can cover the adhesive layer. .

This laminate comprising the security element according to the invention can
be used as an adhesive label which may be affixed to most types of surface.

20 The following examples are given for the purpose of illustrating the present invention.

{-) BRIEF DESCRIPTION OF THE DRAWINGS
' Figure 1, Figure 2 and Figure 3 all show layered structures of security
elements according to the present invention. For a better understanding of the present
25 invention, reference will be made to the accompanying drawings, in which
Figure 1 shows a security element object of the present invention, comprising
a polymeric film carrier (1), a release coating layer (2), an embossed layer (3) and a
soft-magnetic layer (4).
Figure 2 shows the same security element as in Figure 1, but further
30 comprising a metal layer with a high specular reflectance (5) and an adhesive layer
(6).
Figure 3 shows a security document after the security element as described in

Figure 2 has been transferred by a hot stamp proccés on a substrate (7).



fy~3J. 456 7 0.54 23000 5 ~C : magnetic perneability He : coercivigty . X
(measured in Oersted) 0.60 8000 0.72 6000 > 1 < 5000 . .~ 0 B oger 2007
.. PGT/ EP99/ W®/991576826590000. 767500> 1< S000 From t hese neasur e PCIVERHMATTISEE
that - the intrinsic nmagnetic properties |ike coercivity and perneability

are affected to by the enbossing patterna (conpare the perneabilities of
exanples 1 to b with exanple 7) by at least 10%- the intrinsic nagnetic
properties like coercivity and perneability are affected by the type of
enbossing (conpare the coercivities of the enbossing patterpns B and G-.
3 0 CCT 20Rxupidl SKehifabturitg/dfidsectrityraentdd the formAfadabsli ty el ement
conprising a magnetic |ayer and an enbossed | ayer characterized in that the
‘magnetic layer is a soft-nagnetic layer and in that the soft 5 magnetic

| ayer has, &t .least partially, the shape of the enbossed pattern of the
.enbossed | 3r wher eby the enbossed | ayer affects the magnetic properties
of the gof tPhawa ifér thehet starlp filmsie Meéliriex polyeaten grade 23 jimahick, fbai 1Tl
characterized in that the security elenent 10 further conprises at |east a
met al | ayedAusfrahad.a hi gh specul ar reflectance. 3. A security el enent
according to anyone of clains 1 or 2, characterized in that the netal |ayer
with a high specular reflectance is chosen fromalum num silver, chrom um
gold or anRehdabetodtinghl y reflective netal layer or netal oxide such as 15
titani um di oxi de, niohiumdioxide, tin,oxide, ipdiumoxide, _ indium- tin
oxi de or ziThe releasecoaling 1§ (upehd Wyx and issoat 8eAReT §lm Wit ReBVUES ai s |
to 3, (iBar@Sﬁtgf.i zed in that the

O

Embossable layer solution )
The embossing layer is prepared from Paraloid A11 from Rohm and Haas.
‘ ) This is an acrylic lacquer supplied as 100% in a granular form. The melting
15 temperature (hot bar) is between 160°C and 170°C. The lacquer solvent is a mixture
methylethylketone and toluene. the viscosity modifier is isopropanol.

1 part of Paraloid A11 is added under stirring to 4 parts of toluene, at a
temperature of about 50°C. A 20% solids solution is obtained by adding extra toluene
afier the complete dissolution of the lacquer. The solution is filtered through a glass

20 wool pad and the viscosity is adjusted if required with isopropanol.

‘) Application of coating

The embossable coating solution is applied by a gravure process with a
7 rotating smoothing bar on the carrier film. The viscosity is adjusted to 22 seconds

I~ ) 25 (measured by No. 2 Zahn cup).

The gravure cylinder engraves mechanically 110 lines per inch and at 50 pm
cell depth.
The final weight of coating is around 1.5 + 0.3 g/m2.
The solvent is then removed from the coated film with a good air flow at a
30 temperature of at least 55°C.

Embossing of hot stamp film



‘netal layer with a high specular reflectance is alumnum 20 5. A igmri Lry -
el ement according to anyone of clains 1 to 4, characterized in thatVt @C‘_ZUUZ
-) 'securityweergn682 f urt her conpri ses an adhesive |ayer. 6. A BET/BPYY02771

el enent according to anyone of clains 1 to 5) characterized in that the 25
adhesive | ayer consists essentiaily of a® a, b-ethylenically unsaturated
carboxylic acidbased resin. 7. A security clenent according to anyone of
clains 1 to 6, c . | s ' an

bt hyi eni cal |y OhESPS Fafnebe BB MRy RARGREL bOHRY pRRTHE VB 0 Lri 1y

el enent acggedified Rotomsy Damimatorqd #0 fén wide). The ithpression forze ik dbout BOO kPhe
diffraction grating device,is enbossed as to form a hol ogram WO 99/5768Z
16 .3 0 OOR e Feruosiapelic: bardness de ehqut 5 4shoie RErcREwYr Hie-gmbessing, one

f cl ai . . . . _ .
cssenti al | yopelmE i A8t 0y ket ok By TR0 SRR 5 °
gl ass- f r nitegpetanirens 16-15C Atrewed igfepd & F0mihirambtheiwe teasienyOTBEO! cl ai s

1 to 8, characterized in that the soft nmagnetic |ayer consists essentially
of an al | 0ySHLMAgNENGIEYELhal t, iron, silicon and boron. 10 11.A security

element accor di N grbbdedtddled ﬁgﬁﬁéﬁkﬁili&ﬂ%g{‘%‘é‘%@gbma}l oth&kiRaNS

- further nickel. security enent accor

char act er i zefiboftrmbgredticatioy gahdrangbniohirsfiofarbatafrieguetey. Feb Nic Mod Sie B
f, where a is in_the range of 35{0 70 atoni ercent, is zerQ . to 8

b
atom ¢ percent, &8¢ 8o} etp mgtal, aéfﬁﬁ’édﬁ@?%@atb, TRRgNetroR, SRUREING. gy ¢
percentl,0 athﬁ:kﬁ%s‘ba?%c%ﬂﬂ&%ﬁrﬂﬁe%dgﬁ lgogobnipﬁbzero to 30 atom c percent,
0 (o

with at” | east one the group b, ¢, and e, ei ng non-zero. 20 13. A
seclirity el enent according to claim 12, characterized in that said alloy
has a . - ~i &on‘gvos]ition (in atom c percent) in the range Co 35-70, Fe 2-7,
Ni  10- 35, SVe 18YeT12-20 and B 6-12. 14. A securi ty el enment according to
any previous cl aThe cédtingadheyivezit Duirisol B26 (Ahﬂigﬁﬁaﬁdlm_!%oﬁf. THieiselemsed

pat{ern of the enbossed |layer is only enbossed on a single soft-magnetic
| aybr. 15. ngtbacnylate/butydasriiatecopehyaneig Themelingirmpermiureas betweer A20%et eri zed

B L M T
cl ai m char aidétives éaclude 4 hot starysing bfdak proifod SHHATIDK/HbS (Watker) had et i S a
N Tk N s profotes, the vinlyl 16sin (Union Carbide). 02/ '+
. The adhesive solution contains 7% (on solids) of adhesion promoter vinyl
resin VMCH and 1% (on solids) of Silica HDK H15. The adhesion promoter is
20 prepared by dissolving the vinyl resin VMCH in methylethylketone solvent to make
up a 20% solids solution. The break promoter is made up by mixing the Silica HDK
. ) H15 in toluene to a homogenous paste.

The adhesion promoter mix and the break promoter mix are then added to the
Durasol 326 with continuous mixing. After the addition is complete, the Durasol 326
. ,) 25 isreduced with toluene/methylethylketone 50:50 to the required viscosity and around

an 18% solids solution.

Application of coating
The adhesive coating is applied by gravure process on the top of the soft-
30 magnetic layer.
The viscosity is 22 seconds (No. 2 Zahn cup). The gravure cylinder engraves
mechanically at 110 lines/inch and 50 pm cell depth. The final weight of coating is



+17.7A secdrity” él’'émeént” dccording 0 any previous claim characteri en@f n =~
the soft magnetic layer is a sputtered layer. ~5 18." A security elé fiCT 200
accordi ng t wepyswsevi ous claim characterized in that, the afpegieposroi?r¢
magneti c properties of the soft-magnetic layer is at |east a change in
coercive force of 10%or a change in rel@ive perneability of at |east 10%
_, 10 19. A nethod for producing a security elenent according to anyone of
claim1l to 18, conpriii n 2the steps of a) applying a rel ease coating on a
pol yneric farouRdche A G 5@3 -appl yi ng an enbossabl e | ayer on the polyneric
filmwhich is u : j : } L wWth an
diffraction gr a?ﬁ%g&%}a@?gtﬁgégg gg@??ﬂgﬁ%gﬁgﬁpgigél@# tzglg}p()‘f}'&h #ga a

sof t - magnettemapérapee obat ledse 5570 annd anddrameadefudtb air floossed | ayer, whereby the
application step affects the nmagnetic properties of the soft-magnetic
lrayer. 20 20. A nethod for producing a security elenent according to claim
19, conpri s t 3 SRRkW tal layer.wth a high
speculg}rg r%?%%égﬁ%rﬁ%g%ﬁggg\;ge. or nag'(l)]?%{rgi des of the soft magnetic
| ayer. 21. A rretSbsrdran]?ecumy)'h elemienty wcrsmnulff 'aojtrmﬂmda'nggﬁﬁfgcﬁrag?g@o claim ﬁ9
or 20, 25 conptisi.n urt her e.step of applying an adhesive |layer on the
top of the d&?‘ﬂ%ﬂéﬂg"ﬂgﬂﬁéi P"é‘iig"gﬁ?&e ngwlﬁist‘ﬁgﬁww-produci ng-a
security elenent according to any of the clains 19 to 21, characterized in
that the shape of the enbossed pattern of the enbossed |layer is 30 only
enbossed olNa si nghalityofOVlRgnetic | ayer. 23. A Thitkess 6fthe sofdhiggregica
security elenent according to any of clains 19 or 22, characgeri zed in that
tp%mat rial of the soft magnetic |ayer has a coerci vd®¥®{®®)in the WD
0157682 1§ ra@&ﬁm&m%sﬂg@at&ﬁgﬁrt ~Q2 PCTYEP99/1G4771 24. A et hod
for producing a security el enent according to any of the clains 19 to 23
characteri2ed in that the soft-magnetic |ayer is a non-w®350 hardened | ayer.
5 "' 25. A ngt hog..f.or .or i {ty el enent accordi to any of the
clajnms 19 to 24, °c%&5§3§%?§%8§@1%%950ft-magneti C IayePlgllos a sputtered

| ayer. 26. 4A nethod for producing a security elenment acc@sgi ng to any of
the clains 19 to 10 25, characterized in that, the affect on the nmagnetic
pr oper tiSes Jof the soft-magnetic |layer by the application28ep is at |east a
change in goercive force of 10%or a change in relative pggneability of at

| east 10% "' ~ . 27. A security docunent having a security el enent

accor di ng tlo amefersnce film|withomt émbossifig 18. 28. A security 3@0cunent accordi ng
to claim 28, characterized in that such security docunent is a bank note, a
credit card or a cheque. 20 29. A security docunent according to claim 28,

charact eri 79@ ekmplANo Sz ineREed toleritos idRiParitive 2xnAPR! only.
20 In the examples 1 and 2, a coarse embossing pattern A was used while in the
examples 3 to 6 two high resolution patterns (B and C) were embossed. The
. ) differences of magnetic properties and thus the influence of the embossing patterns on
the magnetic signal are clearly illustrated in the following table.

. The coercivity and the permeability of the samples were measured at 1 kHz
‘ ) 25 with a magnetometer.

No embossing Embossing Embossing Embossing
pattern pattern A pattemB | pattern C
No.|Hc(Oe) n Hc(Oe) p Hc (Oe) 1 Hc (Oe) N
30 1 >1 <5000
2 >1 <5000
3 >1 <5000 >1 <5000




(" ="30. A TTethod for the Tanifacture of a security document haviTga ﬁtf'zuu'z":"m'

security elenment conprising the step of affixing a security el enent
accordi ng t euwyegsy of clains 1 to 25 18 to a substrate. 31. ApctEEP9so2771
according to claim30 characterized in that the security elenent is affixed
to the substrate on an essentially clearjqgegion thereof. 30
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3. A security element according to anyone of claims 1 or 2, characterized in that the
metal layer with a high specular reflectance is chosen from aluminum, silver,
chromium, gold or any other highly reflective metal layer or metal oxide such as

15 titanium dioxide, niobium dioxide, tin oxide, indium oxide, indium - tin oxide or zinc

oxide.

4. A security element according to anyone of claims 1 to 3, characterized in that the
metal layer with a high specular reflectance is aluminum.

20
5. A security element according to anyone of claims 1 to 4, characterized in that the

security element further comprises an adhesive layer.

6. A security element according to anyone of claims 1 to 5, characterized in that the
25 adhesive layer consists essentially of an a,b-cthylenically unsaturated carboxylic acid-

based resin.

7. A security element according to anyone of claims 1 to 6, characterized in that the
embossed layer comprises an a,b-ethylenically unsaturated carboxylic acid-based

30 resin.

8. A security element according to anyone of claims 1 to 7, characterized in that the

diffraction grating device is embossed as to form a hologram.
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formula

15  Co, Fep, Nig Mog Sie Bf, where a is in the range of 35 to 70 atomic percent, b is zero
to 8 atomic percent, c is zero to 40 atomic percent, d is zero to 4 atomic percent, e is
zero to 30 atomic percent and f is zero to 30 atomic percent, with at least one of the

group b, ¢, d and e, fbeing non-zero.

20 13.A security element according to claim 12, characterized in that said alloy has a
composition (in atomic percent) in the range :
Co 35-70, Fe 2-7, Ni 10-35, Mo 0-2, Si 12-20 and B 6-12.

14.A security element according to any previous claim, characterized in that the
25 shape of the embossed pattern of the embossed layer is only embossed on a single

soft-magnetic layer.

15.A security element according to any previous claim, characterized in that the
material of the soft magnetic layer has a coercive force in the range 3 A/m to 500
30 A/m

16. A security element according to any previous claim characterized in that the soft-
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18. A security element according to any previous claim, characterized in that, the
affect on the magnetic properties of the soft-magnetic layer is at least a change in

coercive force of 10% or a change in relative permeability of at least 10%.

10 19. A method for producing a security element according to anyone of claim 1 to 18,
comprising the steps of :
a) applying a release coating on a polymeric film carrier
b) applying an embossable layer on the polymeric film which is used as carrier,
c) embossing the embossable layer with an diffraction grating pattern such as a

15 hologram, and ]
d) applying a soft-magnetic layer on the embossed face of the embossed layer,

- whereby the application step affects the magnetic properties of the soft-magnetic

layer.

20 20. A method for producing a security element according to claim 19, compﬁsing
) further the step of applying a metal layer with a high specular reflectance under, above
:. ) or on both sides of the soft-magnetic layer.

21. A method for producing a security element according to claim 19 or 20,
25 comprising further the step of applying an adhesive layer on the top of the different
deposited layers.

22. A method for producing a security element according to any of the claims 19 to
21, characterized in that the shape of the embossed pattern of the embossed layer is
30 only embossed on a single soft-magnetic layer.

23.A method for producing a security element according to any of claims 19 or 22,

characterized in that the material of the soft magnetic layer has a coercive force in the
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28. A security document according to claim 28, characterized in that such security
document is a bank note, a credit card or a cheque.

20 29. A security document according to claim 28, characterized in that such security
document is a label.

30. A method for the manufacture of a security document having a security element
comprising the step of affixing a security element according to anyone of claims 1 to

’ ) 25 18 to a substrate.

31. A method according to claim 30 characterized in that the security element is
affixed to the substrate on an essentially clear region thereof.

30



