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45 wherein a strong shock resistant, thermally stable bond is desired. Typical appiications include such uses

as bonding electronic componsnts or machine parts. _

in brief summary, the composition of the invention typically consists essentially of the following: (a)
amorphous polypropylene; (b) styrene —based thermoplastic elastomer (as defined hereinafter); (c) tackifier;
and {d) wax; wherein said composition has a dissipation factor of 0.010 or less at 1 kilohertz at 23° C, and a

s¢ volume resistivity of at least 1 X 10" ghm—-cm at 23°C.

Such adhesives are particularly useful for bonding electromc componsents because they typically
provide high peel strength, high low ~temperature shear strength, excellent thermal shock resistance, high
resistance to creep at elevated temperatures, and high mechanical shock resistance, especially at low
temperatures, e.g., —40°C, and because they are substantially non—corrosive to copper. Further, such

§6 adhesives will effectively wet a variety of adherends, thereby providing effective adhesion thereto. More ~
over, such adhesives may be used to form bonds that will resist such slevated temperatures as may
typically be encountered during the fabrication of elecironic components and their use, and yet provide
good low temperature properties as described herein. Thus the hot melt adhesive compositions disclosed
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brittle. The polypropylene mponeﬁt of such adhesive compositions may include minor amounts, typically

about 10 weight percent thereof or less, preferably less than about 2 weight percent, of other forms of

45 polypropylene, e.g., isotactic or syndiotactic polypropylenes, which tend to be more crystalline in nature.

Higher amounts of such forms of polypropylene may tend to impart a more crystalline nature to the
resultant adhesive composition, thereby rendering same more brittle and less useful as hot meit adhesive.

Adhesive compositions of the invention further contain a styrene — based thermoplastic elastomer

particularly styrene — diene block copolymers or saturated styrene —diene block copolymers. The styrene —

50 based thermoplastic elastomner comprises blocks of hard segments, e.g. polystyrene, and blocks of soft

segments, ©.g. polyisoprene, polybutadiene, po|y(ethylene—propylene),_ poly(emylene—butylene), and

polypropylene. Thus, useful styrene —based elastomers may comprise, for example, blocks of polystyrene

“and blocks of polyisoprens, or blocks of polystyrene and blocks of polybutadiens, or blocks of polystyrene

and blocks of poly(ethylene— butadiene). The soft segments of the styrene —based elastomer are preferably

. s5 substantially saturated, e.g., such polymers as poly(ethylene—pr_opylene), poly(ethylene—butylene), be—

cause it has been found that adhesive compositions of the invention in which the styrene —based

thermoplastic elastomers comprise such segments tond to have better resistance to oxidative degradation

when heated. The styrene—based elastomers are preferably styrene - terminated because such block
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conmmer ci alpf gm ﬂ,.yagg g.ed ﬂ,ogaaa Qfhofphes Iolypramieng padsa Sreoieaiyced fhakouta10R
sui t abl B f pr%ﬁﬁﬁf?& alioiVSBNhicofs orriass.Land Id@JIvMA@UBIPZG'CV%ﬁS’O‘”:a'Hd
3435, avalrta% K ur9 matjaﬁé’d%%ﬁtﬁmzﬁtﬁ&nm\d hoh'.\bmim?'i’uam"‘FQQF"-“"'E'GW{‘js vsdl vnsco:rz
Japan\-Sy Nt G hrlofyidne R8T stfbhe ~ bhsed . thdrBbpastim elasteragty whieh ey P/ t o
copol.yner s ater@gOL;&S?eBBENﬁrs’tr addidd to e rhikibg vessel and mixgd W‘ﬁ\/%\'i“?'h %’ ? T‘slu ps
Pet t ol e%gmtg;?eﬁe Frnixift 6 EhicYedardl tHeS AGIRETIGFaIoR onslmbulea\?&?q%ﬁ? °f' l'to be In
Chieni ca klag,rtye @mmm;s afgocontinuoudly miged @t arpuficientlydiyg
f'r om Japans muidh betsiuatil Rt mwteas at?@?%r. ne
copol yrrers) Adhesi-ve c of sy, Fe i

b ged pr Blasplad! y- cont ‘g ---_«60 vve:»gh cent ofi LM ene
- ba

« hernopl astic el ast%ge““ deP gﬂggumemwmum_'ianepuel@mpmméwe
68§ O E

desired of tﬁ@m% e l've conpositions conprising

| esser anpeHRfessegf E g;arherewhl lLe typically tending to have
hi gher shock Thefofleving:& %""aaﬁ‘a"ss ees‘:'gr strength, nmay tend to have poorer thermal
shock resistance and nechani cal propertles wher eas conpositions conpri sing

gr eat er r oportlonswt_e{r@- basshigidast omer may tend to have higher
y

viscosity and | ower 0 wet &.&‘%i@an Sihaidatds afhd@e@MiNesul ting in
greater difficulty ¥Ffng handling ‘and use The phous pol ypropyl ene
conponent and styrene -based el ast oner co adhesi. V‘fﬁ;‘r nposi tions
of the igvention tegdsto be imni SCI@épam Imsﬁﬁ%hr%@q of form
di-screte domai ns or 1 '

mPa . milli-Pasca

cm centimeter

am “millimeter
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Unless otherwise indicated, the-test procedures referred to in the examples were performed asfol!ows.

mmd% iSIME AR stabiiizityl ene -

avallable_

g, L

ez R At
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di-stinct. phases. While we do not wsh to be bound be this theory, it is:

bel i eveds that the exceptional shock resistance and col d tenperature
properties: of adhesives of the | EpP@28s5a308ie due, at |east in part, to such
45 phase-separati on structure whereby stresses upon the adhesive bond are-
nor e effectlvel |nt ernally absorbed at the finely dispersed styrene -
based el Bl all Boftesiag Bpinthout failure of the bond.+ The ‘phase -separation
structure can be readlly observed by addin ei%rrUt heni'um t et r oxi de g%e to such

composi t i oRfnaAw Bal Seitenis et ﬁgfffﬁ%faﬁgfe'aPSaﬂ " a¥es ptewings accoyding t0 AFTMLE T 2

mcroscoge @nd@r such con - ditions,.the polystyrene btocks of the styrene
-based nd anor phous pol ypropyl ene phase will 50 appear dark

whereas th r ear lighter.
Thi s phase Coueape PFRTTeRle B habllfe X A Beri B8 BB AT 0 2000 |0
Fi gures vicat sifshiidle@it® photom crographs of conposi tions of the invention

t aken g tHr—=transnrssion -type el ectron m croscope. Fi gure 2 is a 10,000
time enl ar gRat S6hdiwg Phint RRBEHRASIsN Bs BREEPO Was! deiiniRddRebidiy th ARSI BIRE®. 45 and
Figure 3 is a 30, 080 time enlarged view of the same conposition. Figure 4

i s 3, 000vitdosy enl arged view of the 5s adhesive conposition prepared in
Exanpl e 46 and Figure 5 is a 10,000 tinme enlarged view of the sane

CONpPOosd t i ONiscobitinessi deerraiostidn 384 iCausig @fBrdokiild RWICati#an spindiet 120 rgny ni acedrdayice

cont akn GASIM Ihvo42.t acki fiers. Such tackifier should be conpatible with

t he anor phous pol ypropyl ene, i.e.., should not separate upon standing in

l'i qui d oPeadioad HeapReyispa® 430 B1 nolten form and is preferably highly

oXi datlvel stable. Among the naturally -occurring resins which may be used
are ol yt e ad ”9?‘d°§F'ﬁ§“°° P tpmperaturasat whigh 3254 captimpter by R84 eeptimetey; bapgh ot

t he rmr ePqug F‘Pglﬂ'@ FHEWL quapeT 4200 oram &3 i Setig spear [9L 30, micptes Aueyages for fuee of
the 1ight? ‘8‘3? #°Mi gh oxidative stability they typi cally tend to inpart
to the cgl stéhe!ar I,enlfdve and ni ne carbon hydrocarbon resins, preferably
those, tantially free of hydrophilic functi onal groups, nmay

be uséd as OvéHas ishdaP §RengHOhdrt Rroni¥d o M3 DL, Wils adiAFbE g toREA Iafytb At Qb S ahiS
may al SOy & eRBRbRYESh coRihioiBA Ride Rivind' b6l tRbHER oRbHoRI VI nGlliAsSHs BaiRit n
resins, MitoR Todidd@t 4 stbdsheal ¥oHe@ ELBAGSH cbiidtorsiniifie Ohlosd Gibioikish fHdidGted) kel aFe2 0.
Exanpl esregéne@wmagraregs-lfaee/ firedler’y be used i nclude nodified terpenes,
coumagpne - indenes, polyesters, alkyl phenols, and styrene oligoners.

M Xt ur esTeior tvading SHead2®agth bed tackiflers may al so be used. 10 The .
tackifier is present 1n effective anount, typically not exceeding the

pr opor t i on Tefsion padph Ghear Boéngtbr apejr wieged to as [ELSC ovgs cisteiningd acqoingdnAS TN Re nel t
Vi.scosi t §16¢and Pre1008 (spme pro¢adre an diS IKBSHM wiea tension satg ¢fiSP ynilkinepterpimingert  t he

subst Pt e, thereby i nprovi ng adhesion to the. substrate. Thus, adhesive
conposi t]ﬂﬂﬂ%__bfmnventl on contain froml vvel ght percent to 35 wei ght
per cent of tackl f| er AdheS| ve co ositi ong nvent| on a S ain
up to 24, F{ “zl eAgne (‘5’ %é‘{ a’b ‘éaﬂx n'gg%%) nor e
Waxes, \Aqﬂﬁ]' \aa} m‘j ;E“E‘h&?%!s Hnes5 9 ’8% 1RO} 3% ﬂ‘ CUResi ve
conpos‘;"f °'5ﬁ)(°° "fegr PP s cosi ty to i rrprove the handl i ng characteristics

t her eof,ﬂeemlgﬁoc! Bicrl ase the hardness of the bond provided therewith. Well

-kn hot nmelt adhesives, such as | ow nol ecul ar wei ght

pol yet hy| eRfarmbii SHoRE CY&d Wab idBBrmirRY byFbo‘ﬁth@ IsavbFaP BREGRINIESmpchsits (68 icéntimeter
hydr 0GAI figHetdFXial c%ﬂéi:ltd?é) lonto fepbiky \igés baaFd® watk &Bﬂh%w@fzmﬁﬂd&ﬁcﬁ&eﬂg 63168 Seubstdn -Us e
i-n the ptigp efbedtiny tha ble@fdnic components in the adhesive composition, and exposing the specimens to up
to 40 cold and hot cycles. Each cycle comprised immersion for about 5 minutes in 3M FLUORINERT Brand
Liquid FC-77 at a temperature of about ~40°C, followed by immersion for about 5 minutes in 3M
FLUORINERT Brand Liquid FC ~40 at a temperature of about 90° C. The number of failed specimens, i.e.,
s0 those which separated from or fell off the epoxy glass boards, was noted and reported as percentage of
failures.

Volume Resistivity

56 " Volume Resistivity, referred to herein as resistivity, was determined at 23°C according to ASTM D-
257 (same test procedure as JIS K 6911).



20- Adhesi-ve conpositions of the invention may also further contain one or-
nore ot her agents dependi ng upon the properties desired thereof for a
partiscul ar.application. Exanpl es ofp e@8®430Bsuch agents or additives

i-nct ude m nor anmounts of crystalline polyolefins, e.g., crystalline :
pol ypropyd ene or pol yethyl ene, to shorten the set tine of the enbodi nent of
t he i nventOidasticSirenor s, e. g., funed silica, talc clay, gl ass m cr ospheres,
plastic m crobubbl es, etc. col orants t ani um di oxi

D hE T ot can CSSHTR sEial yee satodunedist B G perortion AST D c 4 Grrme oo araoestprss 4 K

by mi Xi ng 25 conponents and desired additives as described above may be

done in® C%E § Euc'c sgl manner whereby the conmponents can be conpletely m xed
to ensure tantially uniformblend is achieved. The conpatibility

of the anor pg &ﬁ p&h&&i%h&&gmg&‘qt%br&ﬂen @Bﬁ‘?& a6doRiH 59 Tﬁ%‘l)%ﬂ‘?%%% :g§
typically q, Kigihyng an I spersion o eco s is preferably
done by,osuc known technl ques as high shear m xing so that the particles of
st yr ene- basRgatidf rider nopl astic el astomer phase. and those of anorphous

pol ypr opylenephase are reduced to about 100 microns or |ess, nore
preferably tmsspamntfadid) wis @btoditned fat EETSandan klioheite al hqmﬂaxcabmmsm D¥ 160 @ame OF
| ess, in orodeduretas JEISBAIE). t hat a substantially uniform and honbgeneous

conposi#sion results. Thus, the anorphous pol ypropyl ene and styrene - based -

ther vepl adecwolhdic §orasiorr, which are typically substantially viscous
‘materials, are: preferabl y first added to the m xing vessel and m xed with

a high shearE'?'?@GI‘FFHWQi@ ves detpsmiped 36 a tipeh heraingfiec knope as fexRasigual dnslatiop eetcrndnd

t hat aggl GABPsing eMbpddingod spak elpetrada vieg, ﬁb‘b’h@ﬁt @'"weter Cliauit b’f'@fkeﬁ’id out a 08 -

Typical¥y m'*@j@;’cs(ﬁ';?ggrfgrﬁ & milfmotes gk ;f?ggﬁ’g n1? l':!{ﬂtﬁ C ghl Sg"ﬁ
erper ﬂitf %h 0?1% i el e ﬁ"gege;?‘ﬂ g el %emv%?*ff ;ﬁ G 5000 jgﬁplg ij;ér fed

nsulatlon rass nce schemaitic view o

vith the f) ekritbd .{?%?eu o caa\l a9 G

parts by % b% G Spabid %S‘pala %%t”%@gg Mi Qcﬂélsar e
soneti nmes V\Mﬁfé ﬁ& ﬁ)'tﬂcult‘l#e PGHY &t e' ositlve and ne atlv Bécﬁ\gl T

.. Anerican . andards of Testtng terials Js

Japanese 1h¢rdpb§tst+ea§m St andard nPa mlli-Pascol cm

centi nmet er—mm mllimeter Unless otherw se indicated, the

test  pr@cedurses Pee iSesrghtvas Aetbrimiriel @ccdrimpd #S KWBBS4cat @ @dnkiod rmch 86 mililelotibinutd
EP 0 285 488 tdstlméthdaigpravided Bminimlﬁofatuem 2ykibgramd/2shmegwiethd Bal | Sof t eni ng

Poi- nt\_/referred to herein as "R&B", was determ ned according to ASTME -
28, 5. Congeal i ng Poi nt Congeal i ng Poi nt, referred to herein as "CP", was

det e_rm ned according to -ASTMD - 938.
G 35

55 .. .
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Vi cat .Sof-tening Point 10 Vicat Softening Point, referred to herein as
"Vicat", was determ ned according to ASTM D - 1525. Viscosity 15

Viscosity was determ ned at [err] EBOi28§ 430Br1ookfi el d RVT and #27 spindl e at
20 rpmin accordance with ASTM D - 4402. Deadl oad Heat Resistance 20

Deadl oad £ esi stance is the tenperature at which a 2.54 centineter by
2.54-cent§§§£&§f bond of Douglas Fir to Douglas Fir will support a 200 gram
| oad in stat) r 30 mnutes. Averages for three specinens were

t aken. Over cpaf)‘:gag‘s%gga %faﬁﬁ'ﬁgﬂﬂz@‘&‘ﬁﬂ‘f OChear Strength, herein referred to
as "OLg", was Jeterm AT NG e I8 Alowing Sompreptsist r i ps with an overlap bond
2.54 centineters wi de having a bondline thickness of about 0.33 mllineters
tested with %Emenagnbn Tester at a crosshead speed of about Anount

cent i net er s/ BARTORONDGeR2 oi atagt e polwpeapylenehavninare reported as
kilograms - force/centi MR epd absoutralAl h, 120k kP lehromst r engt h Tensi on
Loadi mg Shear StrengtP2SHRIR; themical Rrqdpcks» AN®. \was det erdf Rl
according to :.3164 and 1002 (same procedure JIS K 6850) at a
tension rat eAQ?J OPFA'; 6@@???&%"@4 iy asﬂgaar qi{t’sr engtfy lypact
Shear StrengppXps gf §1f1gepig@§gg;¥ éﬁ Q§ane procedure as
JI'S K 6855) US| NG 13- 8p ek | 4G4 €19 ecle Jiclrbﬁ’ﬂpﬁr ess otherwise

i ndi cafed, results arg%ép@ogtmﬂ,qla_@r'( idograns - 9.9
forchKcentineter)/centineter2. her mal Shock Cycle Thermal Shock Cycle was
determ ned byLLDED ACH-BEY ef al ow | mxXe®nivet C oty efe hacddmig neter 45

di amet er axi al capacia &8 wohtabapoxi02flGs avaddradd enifirtost he adhesi ve
conposition being teshkdiedthamiraliially enbedding the el ect So¥ c
conpenents in the adhesive conposjtion, and exposing the 'specimens to. up to
40 col d and TRNIE® 8% - meices & PRSPy kene ayd Mo about 5 ni nut es
in 3M FLUORI NERT Br antf 93 & hefvee abguty 58 B°& opvaddablesg: c

fol | owed by i mrersi on*§Y? an; Gheqjicad B SESUORI NERT Br add 96 quid FC

- 40 af at r _ahouyt rd o he nunmher gf fail.ed specimens, i.e.,

50 those mm’g&p)gr% f_&)ﬁ%r#k sg'J et;£Y3'1‘Ei"""t ] (i)%sgl %%i g rds, was noted
d d i: 4 Hdrokypheny L) ptoptoha clIRBENIRE. ™ i)

and reported as perc Fda [ Gha-Gei | STiuity ol urme

) \ . :
Resistivity, referreqd rcpﬁ,n._ as resistivity, s 'determ nedgalg [err]
according to ASTM D- 257 (sane test procedure as JIS K 6911). 6
- 80 .

were added and heated to about 194.° C. After the contents had become fluid, slow stirring was begun using
\_ a5 centimeter diameter Cowles blade driven by an air mixer. When the mixture had become homogeneous
14.8? parts of KRATON G - 1657, styrene —sthylene —butylene ~ styrene block copolymer having a specific;
gravity of about 0.90 was added while stirring. The mixture was then heated to about 205° G and the mixing
35 spe.ed raised to about 1500 rpm. These conditions wers maintained for between about 45 and 90 minutes
until the mixture had attained a smooth, uniform appearance. The mixture was then cast into rods and
.cooled. The resuitant hot melt adhesive was then tested. The resulis were as follows. :

% P |
_ topert Result
R&B = _ : “139°C
Viscosity (mPa) 6125
beadload Heat Resis. 180°cC
Therm. Shock Cyc. (failures) 0.0%

45 OLS at 25°C '
Douglas Fir to same 15.5
Polygthylene to same 17.2
FR~4 to same 18.7
Volume Resistivity (x10' 7 ohm-cm) 6.7
50 Dielectric Strength (kilovolt/mm) 51
Dielectric Constant 2.3
Dissipation Factor 0.0010

A A R B A A e G G T S e T Nt G TP D Y Sy > A Y S P S - — > w—— - " 2" -~ o——

*FR-4 is a glass reinforced epoxy circuit board
55 .

These results illustrate the excellent adhesive and slectrical properti i i
St os provide
composition of the invention. Prope ° @ by en adhesive



EP 0 285 430 Bl Dielectric Strength Dielectric strength was determ ned at:
23 C according to ASTM D- 149 (sane test procedure as JIS K 6911). 5

Di el ectric. Constant Dielectric corerapssggoBreternmined at [err] and 1

kil ohertz according to ASTM D -150 (same test procedure as JIS'K 6911). 10
Di ssi pati-on Factor Dissipation factor was determned at [err] and 1

Ki | oher t ZExappigcand Gampasatyp Exempe iV D- 150 (sane procedure as JIS K 6911). 15
El ectrolytic Corrosion Electric Corrosion was determ ned by a test

her ei naf t er SRABRINZ 39 Gomwerpive Example A wee PRParastising e follavingesmpPiegisng enbeddi ng
a conb el ectrode having about 0.8 mllineter CII‘CUIt wi dt h and about a 0.8
20 nilfineter spacing Compodent| | i et ei@{éﬁ “*t he adhesive

bei ng tested on a gl assEABTRP 0%a$d9%t sol der

r

exposed to 95%rel at i veAﬂ&ﬂNdPtgz‘ét [e ile causijng a 100 volt DC
potential between the ePABRFBLLY the i hdi cat ed iod. After causing a
500 vol,; DC potenti al g'lai hythe el ectrodes, insulation
resi stance was rreasured QPTQ che tl c view of the test electrode is

illustrated in Figure 1 wherein is shown circuit nenbers 2 and 4 with

prot r udi NngheTesspetive fixtites Wendllprepdred ay Iplicingl the afbleMe@idned acoiiporidnts G 3 Sibandstésy
spaci ngs édhtainetisindrmgatinglewtee sts, compyhentts Agke viadiy agonpsitriag wesihitated dsing 2@t caiitiadetee d
t 0 ci rosi sigmebilady and2the kethpdratue. igised foGbodt (18@" CaiFechiraigiate wae then ecomtipadusly stined at

[ er r }~ PeeR08rpraragd the S@nperatureraisad]to el 206t G entitthdqmixturss dets@ach hawdgeaeassr di ng t o
JI'S K 6854 die gespestiva mitturea wereghens@strintp [redeand cepledi Thet resultant he neeltadhesiveshwete
provi ded #enientednThe pauiig for gfich Zompagitionoge Whdatandn keblel wi dt h. 35 40 45 50 55 7
EP 0 285 430 Bl Exanple 1 Exanple 1 illustrates an enbodi nent of the

i nventi®n. To a clean, steel can on a hot plate, the follow ng conponents:

26
30

. 35

45

50

-

i st. The speci nen was

1t g A
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- : Amount -
EASTOBOND G 92 - atactic pol ypropyl ene having a R&B of about [err]
available from 10 . EP @288 430 BLCheni cal Products, ‘Inc.
35. 64 ARKON P-125 - petroleumresin having a R& of about [err] as
t-ackifiers ' 24.75 PARAFLINT H 1 - Fischer-Tropsch
Wax having a 15 : o CP of about [err] available from More &
Minger, Inc. Table I 9.9 ALLIED AC-617 - | ow

nmol ec. wt. po%yetgylene havi ng.- a R&B of about Eerr avai l gble fromAllied
Cheri cal . —§22-ﬁ§! EXxg. 8 TENI h@gix:_é -
crystalline p@h@ﬁgi.ggé ;a@Q¥ngtg Vi cat between But [err] Rd [err]

avail abl e from EagtmgneLhemca roducts. 5.0 1.9 3-96 25
I'RGANOX 1010 - tefzrakigsforet hyl ene-3-(3',5 -di-t-17.9 1.2

butyl - 4" - hydr ererenghblkoRiyenat gicagiiaeg, available from G ba- Geigy Corp.,
as anty oxi dant after 3 cycles . 0 0. 9980 were added
and heated to abouatftlear 6] cykilesr the contents had b@cone fl ui 89 sl ow
stirring was be unfagkn?Oacscdestineggr di anmet er Co@f es bl adé0@ri ven by an
air mxer. Whaelume Resilgtdvisy ad8meohone®eneoud;014. 85 padt8 of KRATON G

- 1657, styren@iﬂléFﬁiﬁGnétIeﬁaﬁggéhé1°V§E /8BRS bl 0df copolyngﬂohaving a
speci f§ c grav §1§Ft§QSUF°GFEB“ §akadel? hFétéé'Egﬂng. gn 0gﬁxture was
then\Heat ed t 815034268 52& §the nix%ggogg §Be h ai sed t@ out 1500
rpm- These co &F @ @ ¥ Fe ﬁﬁfﬂfélﬁe&x r ?meegoagout 45 3pg90 m nutes
until the m xture,ikad 2663l Redg8 smooth, uniform agpearance. e mxture
was then cast intngQaSIQQ@ feakgd. The resultant gt nelt adhgsive was
them tested. The results were as follows. 40 Property '
Result R&  Adhesion Properties - [err] Viscosity (nPa)
6125 Deadl oad OE&aBER3SFE. (kilograms/cm’ ) ierr] Therm  Shock Cyc.
(failures) Polyvingloohlgride to sam@LS atlfedr] Dougl&s8Fir to same
15.5 Rpl yet hyf&Seato088mtkilograms/cm”) 17.2_FR-4 to sane |
18. 7 Vol une Resi s?p}}‘mepyéppg tooRAMem) 6.7 9-5 SE%eI ectric
Strength (ki PS}¥EE ne tg1SMMR| ociric Constant /6 2.
2.3 Polyacetal to same 1.6 1.6
Polyvinyl chloride to same 17.0 2.5
s Nylon-6 to same 12.7 1.8
Nylon-6.6 to same - 24.0 1.9
_ Polybutylene terephthalate
(v : _ to same 13.0 2.1
- Polyphenylene oxide to same 17.7 3.1
Polycarbonate to same 16.8 2.2
% Acrylonitrile~butadiene~
styrene to same 21.3 4.1
Epoxy glass to same 24.5 8.7
: Phenalic resin to same 20.2 5.5
o Birch wood to same 54.9 18.9

45

50

55

10



E1551pat|on Fact or : 0.0010 FR-4 is a gl ass relnforced
epoxy citcuit board 65 These results Illustrate the excell ent adhesive and
el ectrical-properties provided by Em0 288430 Bt conposition of the invention.
EP 0 285 430 Bl Exanple 2 and Conparative Exanple A Exanple 2 and
Conpar ati-ve Exanple A were prepared using the follow ng conponents:

Conponent 180° Peex.at2 25°Cdrkl.lograms/RAVRGBEIBLE) 92 ARKON_ P- 125

25. 4 Forramyheneto canvas g 4 13.0 1 ALLI ED
AC- 617 9. ffolyethylene to rpnyas 15.0 ON G 1657
15.0 P°1Ya"‘*"=li'r?e"'r°e lals\/e m xt ur es ,gefe prepar dgby pl acing

t he af of enenti oned ean st eel con% |§er and hqéglng When
t he conponents wer e anv EH g¢pas initi'ated using a 4
centi neter S|gna erature rai gedgt o about 4[@rr] Each
m xture was then corg e%tel roeridieatto2QQQwraram @mé the tenpgnature

rai sed ;o about 200 é& ddbdﬁuténQGlagﬁya@ere each i1hqQogeneous 3.The
respective m xtures yefldiiedy dastbutididieneds and cool ed. The resultant hot
melt adhesives were then testtgttenkha o eamvias f or ed®h Sconposi tiled are

tabul ated in Tabl e IEp&Xy 2583 3B 4RO EP 0 285"'430 Bl all e |
Property Phenolic resin Yo canvas Co. 0a 5

V'scosnty(nPa) Birch wood to canvas 0Irrpact Sﬁegr Strength

i; g r] 1. 2 180° Peel at 0°C (k1f%é%ams/25 m% Ql%%hberr]

Polypropylene to canvas 7.0
Polyethylene to canvas
. 20 Polyacetal to canvas
(% Nylon-6 to canvas
Nylon-6.6 to canvas
Polybutylene terephthalate
to canvas
Polyphenylene oxide to canvas
Polycarbonate to canvas
Acrylonitrile-butadiene-~
styrene to canvas
Epoxy glass to canvas
Phenolic resin to canvas
Birch wood to canvas

* »

OOOQ [~ X=X} coocwo

. -
QUL NN oO VOO
* . . 1 - L ]

AUIAW VWA AU
NNNN NN NDNNNON

Example 2 and Comparative Example A illustrate the excellent adhesion, corrosion resistance, and
thermal shock resistance properties of an adhesive composition of the invention, and illustrate the
. .85 improvement of those properties in a hot melt adhesive composition which comprises a styrene—based
elastomer in accordance with the invention.

Examples 3-10

40 Exampies 3 - 10 illustrate the use of varying amounts of styrene —isoprene — styrene block copolymer in
adhesive compositions of the invention,

The compositions in Examples 3 -6 were made as in Example 2. In Examples 7~ 10, due to the higher
viscosity of the mixtures, the styrene - isoprene - styrene block copolymer, amorphous polypropylene, and
tackifying resin were first melted and mixed with a sigma—type kneader at about 180° C and then mixed

45 with the other components as in Examples 3 - 6. _

The compositions of the adhesives made in these Examples and the properties thereof are tabulated in

Tabie Il. .

55

1"



T

Therm Shock Cyc. (%allure) 10 - after 3 cycles

0. 90 after 6 cycles 0 90 after 30
c_ycl es . 0 EP 0 286@30/Blune Resistivity [err] ohmcn
2.0 '~ 3.5 Dielectric Strength (kilovolt/nm 28 40 15
Di.electrkc Constant (at 1 kllohertz) 2.4 2.3 Dissipation Factor
0. 0015 0. 0010 El ecorolytic Corrosion [egr] ohm initial
7000 , 7000 after 500=|hours-qa:«:«3cg © oo wid 6 after
1000 hours 50 e@mmo 3 3dhee.bonnliropert|es OLS at [err]
(Kllograms/[err]) Pol yvinyl chlofide t§ san8 ~™ 18.3 8.8 25
TLS at [err] (kilograns/cm) Polypropylene fo same 27.5
5.1 Polyethylene to same 4, . 4owwme 1l & 6o ,_,c,2 6 Polyacetal to
same 11.6 %ngg)gvl nyg chjoridesto sanme 17.0
2.5 Nylon-6 to sane - - ™~1.8 NyI on-6.6 to sane
24.0 4 1.9 Pol ybutyl ene terepht haI ate &o sane 13.0
2.1 Pol yphenyl ene oxide to sane 17. 3.1 Polycarbonate to sane
16. 8 2.2 Acrylonit %Y | e- HUtaEi eﬁ’e siyr &% t3ame 21.3
4.1 Epoxy glass to sane me™2ass Z‘;‘. M8 .7 Phenolic resin to same
20. 2 5.5 Birch wood to sane 54.9 18.9 45 50 55
10- ®wEP 0 285 430 B1 180 Peel at [err] (kilogranms/25 mm w dth)
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These resuits show the use. of a styrene —isoprene - styrene block copolymer at between about 2 and
55 ‘about 70 weight percent in an adhesive composition of the invention, to provide |mproved impact strength
.and, particularly at low temperatures, |mproved tension loading shear strength
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ééfyﬁfdpylene to canvas | L 13.0 4.5 Pol yet hyl ene

to canvas 15.0 4.5 Pol yacetal to canvas

9.0 « . 3.5 Nylon-6 to careree285 430 B1 12.5

4.0 Nylon-6.-6 to canvas 16.0 4.5

Pol ybut ylene terephthal ate to canvas 12.0

4.0 POIypEEﬂELEﬂh_Hklde to canvas 9.5 . 2.0 10

Pol ycar bonot e to can 0

Acrylonitri |Eé F'élus Qe}ﬁ: t;':f t/%ylg'qamgts ‘of styrene - ethyle;ieb- tytylene styrene. block 1.0
01y f compos ons € invenuon

:,E ggr% gl ggtférﬁgsr r%\posi ions in Examples 113- and 15—]14 were Examples 3- r%SeandI + ¢ 0

Bl'rch

wood to- gspectwem T;;.l:e It:'omposmons of the ad esh\ﬂs Buade these Examples zndoth[a eororpfm??etel?FmOf are
[err] (kilogramns/ nm wi dt h) Pol ypropyl ene to canvas

7.0 2.0 Polyethylene to canvas 6.0

2.5 20 4 Pol yacetal to canvas 5.0

2.0 Nylon-6 to canvas 6.5 2.0 Nylon-6.6
to canvas 6.5 2.0 Pol ybutyl ene
terepht hal ate to canvas 6.0 2.0 25

Pol yphenyl ene oxi de to canvas 3.5 2.0 Pol ycarbonate
to canvas 5.5 ' 2.0 Acrylonitrile-butadiene-
styrene 'to canvas 3.5 2.0 Epoxy glass to canvas
6.5 2.0 Phenolic resin to canvas 5.0

2.0 30 Birch wood to canvas 6.0

2.0 Exanple 2 and Conparative Exanple A lllustrate the excell ent adhesion,
corngsi®®n resistance, and thermal shock resistance properties of an
adhesi ve conposition of the invention, and illustrate the 35 | nprovenent of
those properties in a hot nelt adhesive conposition which conprises a
styrene-based el astomer in accordance with the invention. Exanples 3- 10 40
Exanpl 3-10 illustrate the use of varying anounts of styrene - isoprene -
styrene bl ock copol ynmer in adhesive conpositions of the invention. The
conpositions in Exanples 3 - 6 were made as in Exanple 2. In Exanples 7
-10, due to the higher viscosity of the m xtures, the styrene - isoprene -
styrene bl ock copol yner, amorphous pol ypropyl ene, and tackifying resin were
first nelted and mxed with a sigma-type kneader at about [err] and then

m xed 45 with the other conponents as in Exanples 3 - 6.

\/

35

60

56
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The conpositions of the adhesives made in these Exanples and the properties.
t hereof .are tabulated in Table Il. 50 EP 0 285 430 Bl [err] These
resukts show t he use of a styrenEP-0i285@8@Ba2 - styrene bl ock copol yner at

bet ween about 2 and 55 about 70 wei ght percent in an adhesive conposition
of the imvention, to provide inproved inpact strength and, particularly at
| ow t enperatures, inproved tension Ioadlng shear strength. 12 EP 0 285
430 Bl Exanples 11 -17 Exa Ies.&£u7&2>|lIustra&eatheouse of varying
amounts of styrene - ethyl Qe - Jtdhehe - Sstyrgre B ack copol ymer in
adhesisve conposi tions of the infemtioM 5 S TRt CbTpositions in Exanpl es
11-14"and 15-17 were nade as in Exanples 3¥6 and 7-10, respectively. The
conpositions of the adhesives tpese nplg angd,, t he properties
thereof are tabulated in Tadl e 4-- %6 49 545 60 55 13 EP O
285 430 Bl [err] These results SRV 'Fhe use~ of a-sty-rene et hyl ene -

butyl ghe - styrene bl ock copol yner at betwSen 55 about 2 and 50 wei ght
percent in an adhesive conposition of the fhvention to provide inproved

| npact strength and, partictfl ar S8 RUDw t perBUr & i nproved tension

| oadi ng shear strength -l e aF "2.'
a
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These resulis show the use of a styrene ~ethylene — butylene ~ styrene block copolymer at between
. 55 about 2 and 50 weight percent in an adhesive composition of the invention to provide improved impact
strength and, particularly at low temperatures, improved tension loading shear sirength.
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14 - EP 0 285 430 81 Exanpl es 18-24 Exanples 18-24 illustrate the use of’
var yi ng .anounts of SEP bl ock copol yner in adhesive conposi - tions of the
ipvention.. 5 The conpositi onEr e28s@uBLs 18-21 and 22-24 were nade as
in Exanples +3-6 and 7-10, respectively. The conpositions of the adhesives
made in these Exanpl es and the properties thereof are tabulated In Table
V. 10 15Egapps 1892435 40 45 50 55 EP 0 285 430 B1 5 :
[err] These results show the use of a styrene- ethylene -propyl ene bl ock
copol yner  at XH@'{"%e‘é’n 24 Butiiate sheguso 3?1‘&“319 %P'ljh?f S5 rblog eopplymey in aghpsive;comaposi—
conp05|t|8‘i'i‘s 'Tﬂhent on to vi de_j roved Inpact strength and, |ow

Bt B éﬁpfégs 'Eﬁ P%h@nwgﬁﬂ% T b e S ity §9§ e

t-hernopl a e e as orrers i n adhesi ve conpositions of the inventi on :
The conpositions were made as in Exanples 7-10 except that the indi cat ed
anount S00f the indicated bl ock copolynmers were used in pl ace of
styrene-isoprene-styrene. The conpositions of the specinens and the
propertl es thereof are tabulated in Table V.

15

20

50

55

15



100 - o - Table V Exanple = -
25 . ..26 . 27 28 Conponent EASTOBOND G 92 33.7

38. 4« -38.4 38.4 15 ~EP 0285430 BIARKON P-125 = . 20. 9.
24.0 -+ 24.0 24.0 PARAFLINT H1 : ' 7.7 8.8

8.8 + 8.8 ALLIED AGC-617 7.7 8.8 8.8

8.8 KRATON D-1102. 3 --KRA D- 1320

20 - o] I ‘8"3"- b L-‘-RATC]\I D- 1184

- - 20 S KRAYEN D 11183 2 -
- -- 20 Property viscosity &(nPa) ~ 8000 9150
12000 3250 25 - | npact@Shear Strength at [err]

2:4 1.5 1.6 2 tobratoferrls we w® - 2.2

2.7 2.1 2.1 TLS" Stmehgtrhoat [Brr<s w~ 4.4

4.2 5.8 5.6 at 25C¢"— ™ W A7R 14.7 21.3
17.6 20 Exanpl es 29-36 35 Exanpl es 29-3¢ illustrate the use of

different atactic pol ypropyl enes i n _adhesi vé caonpositions of the invention.
4 45 50 EP 0 285 430 Bl Mje c3THBN i ons|of % hese “speci mens and t he
properties thereof are tabul atedBiQ®FaR e VI. B&r]SEkanpl es 37 - 44 and
Conparative Exanples B - | 55 - Exanpl es 37-44 and respective Conparative
Exanpkees B- | Illustrate the use of different tackifying resins and waxes
i'n adhkesi ve conpositions of Ajhe doryentizon. Fhewewnpesi tions were prepared

as in Exanples 7-10. The cofPosi&i®essand p?opar:éi es";-})f-the speci mens of

t hese exanples are tabul ated bel3® 187 4
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. These results show the use of a styrene —ethylene — propyléne biock copolymer at between about 2
;.- 65 and 50 weight percent in an adhesive composition of the invention to provide improved impact strength and,
low temperatures, improved tension loading shear strength. :
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EPO 28543081 Table VIl Conponent - - Ex. 37 Conp. Ex. B EASTOBOND

G922 . _ - 48 CLEARON P-125 25. 4 30
PARAFLI NT .H 1 9.4 Ep_ozasmomu ED AC-617 . 9.4
11 KRATON G 1657 : 15.0 - 10 "~ Properties V'scosrty
(npa) . 5880 920 | npact Shear Strength at 4C _
6:3 ... .. Example®2%t28 err ] S 17.9 2.2 15 -~ TLS
Strength at [err] 16. 4 3.7 at [err] 19 7
18.2 Tabl e WamplesRPy@h divetrate fhe use of other stgxene ﬂ@seddaﬁrﬁwmrcemgr@@@'@s@z
48 ARKON gompositions of the invention. 30 25 H -M C 2095*

9.4 . 5 Thq_ ?_tfoEbwﬂE"B‘ e]as |n Examples 7 -10 §xcapt that the mdrcate mm

15.0 block copoly g F e of styrene v‘s%%lgl ftyremﬁ;m compositions o th% g |mens
950 |rrpac?"d§P?ePé?”°§?sr ﬁ'&?’ﬁ' a?"“ el jn Table V. 11.6 at [err]
18.0 ' 2.6 TLS Strength at 0C 18.5 4 6 at
[err] 16. 2 20.4 *M crocryiidld ime was having a nelting
poi nt cﬁ [err] avai l able from Ni ppon Seiro Co. 40 The conposition in

Conparative Exanpl gx@mpde observed to R&ve hi géer t edgi on | 3di ng shear
strength than the composieniton of Exanple 38 at 25 C “however, the former
was al so observed E@SE@B@&DbeBQttIe3ﬁhérea§3tﬁe céﬁpﬁsrtg% ndof Exanple 38

was substantial ly ABKONcPzd2Bc in na2lr8. 428458 24.0 -0
NS PARAFLINT H-1 7.7 8.8 8.8 8.8
o ALLIED AC-617 7.1 8.8 8.8 8.8
KRATON D-1102 30 —— - -—

KRATON D-1320 - 20 - -
S " 'KRATON D-1184 - -- 20 -
RN KRATON D-1118 - -— == 20

Propert . . _
Viscosity (mPa) 8000 9150 12000 3250

25 ‘Impact Shear Strength

at 4°C 2.4 1.5 1.6 1.6

at 25°C 2.2 2.7 2.1 2.1
TLS Strength

at 0°cC 4.4 4.2 5.8 5.6

at 25°C 17.8 14.7 21.3 17.6

a0

Examples 29 - 36

. Examples 20~ 36 illusirate the use of different atactic polypropylenes in adhesive compositions of the '
invention.

. bo
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15010

Ex4f‘)

25

. 50

N

50

56

3 EP O 285_430 Bl TabI e I.X Corrponent
P__ ypropyl ene*. S
8.4

+ 30 HI TANOL 1501 -
-~ 11 PARAFLI NEP bi285 430 B1-

-~ Properties Viscosity

Shear ‘Strength at [err

. The comqq§|gor5tof ép@tsﬁecg@enf g}drt]ue

( nPa)

" Ex. 39 Conp. Ex.D

9.4
390
0.7 at 25C

25. 4 Paraffin Wax _
11 KRATON D-1107 -

75 | npact
57

propertles thereof are tgbulated in Tabg VW, gt 25C
0.4 *Atactic pol ypropyl ene having a R&B of [err] available from

“**Paraffin waxopaymgnaml ti Iy peimt cof 69C, available from.

NI. .ppon Sel ro Co. 25. ©
Cor’rp_ Ex. E' EASTOBOND G"b‘? ~

(?Pmalw

PARAFLI NT

Vi scosi ty,
S_he_ar Strength at 4C
6.1 TS Strength

13.6 45 50 55

Table VI

40.8 38.4

43.2

R&B 115°C)* 47.0
APP (R&B 138°C)**x —-

Example
Component

covwr.oo

29.4

10.8

19.8
2.0

ARKON P-125

PARAFLINT EB-1
ALLIED AC-617
KRATON G-1657

Examples 37 — 44 and Comparative Examples B -1

ww. . oeble X Conponent

1 30.4

Proverty

2. 7 DUREYRR 12603
: 18 TUFPRENE A
2490735 | npact
t “25C 8.1
Té‘:r}{;.&o at 25C
NN N~
- e
o ®
~No mm'
N .
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"~ Examples 37~44 and respective Comparative Examples B = I illustrate the use -of different tackifying :
resins and waxes in adhesive compositions of the invention.
The compositions were prepared as in Examples 7~10. The .compositions and properties of the
specimens of these examples are tabulated bslow.



20 EP 0 285 430 Bl Table XI Conponent . Ex. 41 Conp.Ex.F 5

Pol ypr opyl ene* o 35.0 - 43. 8 DYMEREX _ 15.0 - 18.8
ESTER GUM H 10.0 12650 B85S 430/ B \V\Ax 155%* 10.0 12.5
ALLI ED AC 617 10.0 - 12.510 KRATON G- 1652 L
20,0 -~ - -- Properties Viscosity (nPa) 1320 } 90 | npact Shear
Strength at 4C 17. 4 Tabl8 Wii[err] ©10.2 _ 4.3
TLS Strength at [err] 3271 1.0 at [err] . 16.9 .
0.7 20 Compéwenttic pol ypr diwl el IGommE*eBR&B of 115C, available
from Chi sso. CoEASTOBOED f 619 hax hagﬁﬁ%ﬁ% mel ti ndt&oint of [err] available
f.rom Ni ppon Sei €EERON2B-Y25| e X | nent . -~ EX. 42 Conp. Ex.G
EASTOBOND G- 92 BARAFLINT GplRONE- 120 94 o 4 30 PARAFLI NT
H1 9.4 ALLIED AG1oW(| | ED AC-B17) 4 11 KRATON
G 1657 1ERHTON G- - Proerties ' 35 ' . Viscosity (nPa)
75,000 4, 1610 £ g}tgggar Strength at 4C 11.9 4.4 at -
[err] vgggo‘s‘ﬂrnﬁpé)ﬂs Stggg@t h 40 920 ~at [err]
1.7 5.9 1mpact shear Strength _ -
- at 4°C " 6.3 1.0
: _ at 25°C 17.9 2.2
- 15 ' TLS Strength .
N at 0°cC 16.4 3.7
: at 25°C 19.7 18.2
U |  Table VIII
Component Ex. 38 Comp.Ex.C
' EASTOBOND G-92 . IS : D | B
- ARKON P-125 25.4 30
. 26 HI-MIC-2095%* 9.4 11
ALLIED AC-617 9.4 11
KRATON G~1657 15.0 -
‘Properties »
Viscosity (mPa) 6590 950
Impact Shear Strength o
.. at 25°C - 18,0 . 2.6
TLS Stcength o _ -
~at 0°C 18.5 4.6
" at 25°C - 16.2. 20.4

The composition in Comparative Example C was observed to have higher tension loading shear
- - gtrongth- than the composition of Example 38 at 25° C, however, the former was also observed to be very
brittle whereas the composition of Example 38 was substantially more elastic in nature,
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55

. 15.3 7.9 Table X 11 45 Conponent 7.'. l' 'Ex~\4éfiaf

QND.G-QZ 40. 8 Pl CCOLASTI C D125 25.4 - 30

CEARATLEINL L i 9.4 .
#9547 .11 KRATON G 1657 "EPO&EE%OB‘ ALLI ED AC-617 -
.Properties Viscosity (nPa) . 0,000 2 -- 92521 EP0285430B1 iy
Jlerr] - 14.6 6.2 5 Table IX 06 5 Inpact Shear Strength at ...
.5 8TLS Strength at 0C 13_%_ e 22 at 25C 8.1 ST
©0..2 10 Tabl e Xl W - 4.7 at 25C 10. 1
“aa ¥ ofiponenent ExEx3944Comp pbX :
& 81 S-5000 'HITANOZS.l(SOl N ?’ﬁ'oget‘i Ny 14. 4 18
'850. 1 npact Str erpgira tinf @] 155%% 9.4 4 | ggosty (nPa). 3400
_'{Lg' *StA{ength at HANAFLINT H-1 16 9477 6153'35‘? 25C 5
1.-0 *Atactic polKHH i ' 0 - -4l 1.5
POIKRNTSHY (Bndd Havi ng a %QB of 115C, availabl e from Chi sso Co.
10 Properties : ' )
Viscosity (mPa) 390 75
Impact Shear strength
~ at 4°C 2.3 0.7
at 25°C 5.7 0.9
1 TLS Strength :
NS ~at 0°C 1.7 0.5
e . at 25°C ' 4.6 0.4
L sAtactic polypropylene having a R&B of 115°C,
7 available from Chisso Co. _
...... \«?. «xparaffin wax having a melting point of 69°C,
P available from Nippon Seiro Co. '
B Table X
- Component Ex. 40 Comp.EX.E
“ERSTOBOND G-92 . k-9 R T N
DUREZ RR 12603 30.4 38
30 PARAFLINT H-1 14.4 ' 18
' TUFPRENE A 20.0 -
‘pProperties _ - _
VI:'sLT—cos ty (mPa) 2500 12250
Impact Shear Strength :
at 4°C 2.6 N |
at 25°C 8.1 6.1
S TLS Strength '
S at 0°C 26.8 23.4
C w0 at 25°C 15.7 13.6
45
50

20




I B

30'45 50°.22 = EP 0 285 430 Bl Exanpl es 45 and 46 The conpositions and
propertles of the adhesives prepared in these Exanples were as follows. 5

Tabl-e® XV Conponent . EP 0285 430 BYIS - 46
Polypropylene* 45,7 40.8 ARKON P-125

28.-5 R 25. 4 10 Wax* * o 10. 4

9:g Polyethylene*** 10.4 . .9.4 KRATON G 1657
5.0 ' 15.0 Properties ,  Viscodable EIVPa)' ' 1,900 o
6,680 | npact Strength at 4C Com éx . 5.0 [err]
3.3 17.9 L%?IE—%ﬂ%5§ at E%gp | 5.5

17.0 at [err] DSM§§E§ Y eﬂ%b 1 Eg*gneunlc pol ypr.opyl ene
haV|ng a R&B of [errgsp¥r Gcum H **Ems@her Trppaph Wax having R & B

[err] ***Low nolEend £81nweaghl S $rot yetilgyloene haviig a R & B of 102C.
F| gures 2 - 5 are phlldifilc AS 6&g>hs of tH&.8onposit2dns of the adhesives
prepared i n Exanpl esFRATCAh&- 46. Test?0sfeci mens were prepared by
i mer.sing a sanple of the adhesive conposition being studied in a 1 percent
aqueous sol ution of 1 LEL OXIdEIBQB 24-kmun§h cutting by neans of a
conmon microtone, a s 8 g l ph™a trasmission - type electron
nlcroscope The phase - azepagati on stTugtyge of the gadhesi ve conpositions
provgh def by the inventi et asécreadily inokRgures 243 Various nodifications
and abterations of tTHS Staweagthon will -become apparent to those skilled In
the art 35 without depaP& ggcfron1the s§ pé and qu f of this invention.
daims 1. A hot- nelt_ad ve composi titonZconsistitfg _essentially of: 40

. S W S i o — S Y - —-.---.————-——-—-——— . - > - — A -

(&) from1l0 to 70 wei cghi QS r | b a melght
B et a0 verteca i EPL BB R0 R Hastes
**paraffin wax having a melting point of 69°C,
available from Nippon Seiro Co.

e

25

- Table XII
Component . Ex. 42 Comp.Ex.G
- EASTOBOND G-92 “30.8 .}
- 30 " CUMARONE-120 25.4 30
T 'PARAFLINT H-1 9.4 11
. "ALLIED AC-617 9.4 11
j KRATON G-~-1657 i5.0 -

- "Properties o
- ‘Viscosifty (mPa) . 75,000 1610
" Impact. shear Strength

at d4°cC 11.9 4.4

at 25°C 9.6 7.4
TLS Strength
' at 0°C 11.7 5.5

at 25°C 15.3 7.9

Table XIII

Component Ex, 43 Comp.Ex.H
EASTOBOND G~92 “30.8" 48
PICCOLASTIC D-125 25.4 30
PARAFLINT H-1 9.4 11
ALLIED AC-617 9.4 11
KRATON G-1657 15.0 -

21



b) dron12 to 70 melght percent of styrene based t hernopl astic el ast oner;
¢)::from1to 35 wei ght percent of tackifier; and (d) from2 to 24 melght
“percent of wax; 45 sai dEh@tggmhoBadhem ve conposition having a
”d|SS|pat|on factor of 0.01 or less at 1 kHz at [err] and a vol une -
wesistivity of at least 1x [err] ohm-cmat 23 C. 2. A conposition o b
zaccordi ng to Cla$n5 eWQﬁ LSl N the styrene -based thernoplastic elastoner is SRR
@ styrene- dlenesz%ggqupthgqr or sat-opaped s296bne - diene bl ock B
copolymer . 50 3 dg@mpgwéhuomtaeagtulng to either .of Clains 1 and 2 :

wher.ein .the. adhesnveaha$°&n eIectronﬂﬂe5corr05| n2as neasured by a
dResidual’ I'nsul t ation ake25°s her ei naf t 8- Ldef i ned of between 1010 and 1012 4

-ghns after 1000 lpus stmhgth A hot It ,adhesivg gccording to any one of A

;Clatns 1 to 3 consistadth é%sentlally 7 ) beth B 14 and 50 wei ght
.per cent ‘of -said anor pHouk® ol ypropyl e 3 (b) between 2 and 60 wei ght
percent of said styrene based elastoner; (c) between 1 and 25 wei ght
percéht of said tackifiers; and 23 EP 0 285 430 Bl Exanpl es 45 and 46

The conpositions and properties of tEabh@Bn¥lVves prepared in these Exanpl es
wer.eas follows. Table Xy Conponentf‘ comp,. 45
46. Pol ypropyl ene*Componen 4 5 5‘7— Eﬁﬂ?‘ARKCN P- 125
28.5 yProRy 25?q1mropvlgge* Vaix **'30 4 10. 4
9. 4\POI yet hyl ene*WLON GX 2 10. 41474 | 8 4 KRATON G 1657
50\ 15. 0 Ef g % oV scosi tysolgPa)  —- 71,900
6,680 | npact Str¥ ét é err] 1.8 5.0 at
Lerr] _ 3s 17.9 TLS stren th 20 : S at
ferr] 5 - 5?%%%%;5(mpa) 13400at 25850 24.7
18. 3~*Atactlc pohypaerysenengbhvi ng a R&B of 14§§ **Fj scher-Tropsch
Wax having R & B of at[drC] 25 . ***Lo Iecular wei ght
hQLyetherne having aa B5°& B - _ 4?2
.. TLS Strength

s | at 0°C | 1.6 | léo

E -at 25°C 1-5 . b

- o
—.——-—-—-——.‘—--‘——————————

#Atactic polypropylene having a R&B of 115°C,

available from Cchisso Co.

60
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of [err] Figures 2-5 are photom crographs of the conpositions of the
adhesi ves prepared in Exanples 45 and. 30 46. Test speci mens were prepared
by i mMmersing a sanple of the adhesive conposition being studied in a 1
percent dqueous sol ution of ruthel @488 &3GBki de for 24 hours, cutting by
means of a common microtonme, and then examining with a trasm ssion-type

el ectron ﬂ%FEQ one The phase-separation structure of the adhesive
conposit+eﬁ§—pFev-é§d by the invention are readily in Figures 2-5; Various
nodi ficati : ' fo L0 S ] ' Al nt to
hose. ski | 1ot Seii Bl Bind hauid ikl inlle eehSEORTe BRRANED, 10 o
this ignhvention. Cainms 1. A hot - nelt adhesive conposition consisting
essentially of: 40 (a) from Iabls ¥X wei ght percent anorphous

pol ypr opyl ene havi ngq_a,wei ght average , Iecular4%eight of between 10, 000
and 100, 000; ( ggg%%%glgggzo wei ghtycper cent gly—gt yrene based t hernopl astic
A -

el astoner; (c) 19535 wei ght Qgﬁgent of pigagkifier; and (d) from2 to
24 werght percgile«@f wax; 45 105@i d hot wmelgt adhesive conposition
having a dissi paiy@thidene+af 0.0119r 4 ess at gl4kHz at [err] and a vol une
resistivity of xkpaToORAE-1687r] ohm -cm,at 23 C1520 A conposition according
to Cdaim1l wherein the styrene -based thernoplastic elastoner is a styrene
- diene bl ock eepplertdresor saturated styrene - di ene bl ock copolynmer. 50 3.
A conmposi ti on F¥dseodity tePai)t her oft,808i ns 6,889 2 wherein the adhesive
hasian el ect r olypiac tc Stregigbh as neasured by a Residual insultation Test as
heﬁginafter definedtoﬂ°§étmeen.[err]1a d [err]50 ms after 1000 hours; 55
4. A hot nelt adhe§ﬁv@5a ording to any one of7cPaims 1 to 3 consi sting

essentj al ly OfTPé);gg %4 a3d680@£%jght p§HQ%nt of sai d anor phous
an

pol ypropyl ene; (b) N tht pengent of said styrene based
el astomer; (c) Ib%t ert71 -and 25 wei diit ‘percent ’df said tackifiers; and 23
EP 0 285 430 BIT() .2..t:0, 24 1\ i rcent,;af  sai . 1#5% hot nelt
s v secors et R Sl e O o
has aznei ght aysnads FRheedidr w@m %folgéti‘gﬁ@n%omgﬁ 23000.85 6. A
hot melt adhesive @RIl on of ary one of Cfains. 1 to S wherein said
anor phous pol ypr.opyl ene conprises at |east one of: atactic pol ypropyl ene,
and propyl ene copol ynerized with a | ow nol ecul ar wei ght alkene 10 7. A hot
mel t ‘adhesiFlgares 8P &% Rhplomicprapsyof Sirecompostipnsi ofrihe pdhesives RiprRarediimExamples 4% pydene
- base@® e$6,dpgh sRgcimens were prepared by immersing a sample of the adhesive composition being studied in"a

) 1 percent aqueous solution of ruthenium tetroxide for 24 hours, cutting by means of a common microtomse,

{ and then examining with a frasmission —type electron microscope. The ptiase — separation structure of the

adhesive compositions provided by the invention are readily in Figures 2-5. .

Various modifications and alterations of this invention will become apparent to those skilled in the art
35 without departing from the scope and spirit of this invention. '

Claims

1. A hot-meslt adhesive composition consisting essentially of:

40 -{a) from 10 to 70 weight percent amorphous polypropylene having a weight average molecular
weight of between 10,000 and 100,000; . :
{b) from 2 to 70 weight percent of styrene based thermoplastic elastomer;
(c) from 1 to 35 weight percent of tackifier; and '
(d) from 2 to 24 weight percent of wax; .

45 said hot meit adhesive composition having a dissipation factor of 0.01 or less at 1 kHz at 23°C and

a volume resistivity of at least 1x10"* ohm—-cm at 23°C.

2. A composition according to Claim 1 wherein the styrene —based thermoplastic elastomer is a styrene-
diene block copolymer or saturated styrene — diens block copolymer.
50
3. A composition according to either of Claims 1 and 2 wherein the adhesive has an electrolytic corrosion
as measured by a Residual Insultation Test as hersinafter defined of between 10'° and 10'2 ohms after
1000 hours.

55 4. A hot melt adhesive according to any one of Claims 1 to 3 consisting essentially of
{(a) between 14 and 50 weight percent of said amorphous polypropylens;
{b) between 2 and 60 weight percent of said styrene based elastomer;
(c) between 1 and 25 weight percent of said tackifiers; and

23




has a repeatlng structure of A - -B or A- B - A wherein Ais pol ystyrene and
Bis a conpati bl e soft segment copolymer. 8. A hot nelt adhesive
conpesition of Caim?7 wherein saigP ¢\2¢8 48081 have a wei ght average

mol ecul ar 15 wei ght of between 5,000 and 125,000. 9. A hot nelt adhesive
conposition of Claim?7 wherein said A bl ocks have a wei ght average :
mol ecul ar Ex8IPleR S 8id 46et ween 8, 000° and 45, 000. 10. A hot nelt adhesive
composi tion _of any one of Claims 7 to 9 wherein id B bl ocks hveaV\/elght
ver age. ol A8 PTPONBTG A TP HE FRSVRRFOoPaIRe a5 GEAgPet T s el ¢ O
adhesi ve conposition of Caim10 wherein said B bl ocks have a weight
average mol ecul ar wei ght of betweenTé8dle08vand 100, 000. 25 12. A hot nelt
adhesi ve conposition of any of Claims 7 to 11 vvherel n the weight ratio of

saird ‘A blocks t& eBthl ocks is bet .n14a 641 13. A hot nelt
adhesi ve corrp05|“t°i |P'-'<S‘IP eSne of Ct 2 wherein said

st yrengpbased 3@ astic ela 0 r conﬁ Iges bl ocks of hard
segnents and blﬁ oft *ge,gnents os i d softgsqgnents bei ng
substantially s 7 A hot It adhesi yg gonposition of any one of
Clains 1 to 13 tacklfler |s at | east one of the following a

pol yter pene, 0% /yperdiley €ster or derivative thereof, five or nine carbon
hydr ocas bon remm—%rg'm infpaQr aromat,ig@or esi g, 680di fied terpene,

coun‘saronel ndene,Imdtegtthe,ngaglhkyl phenol or styrene ol igomer. 15. A hot
nel t Yadhesi ve conposit iqee of any one df. 8C ai ns 8. 0o 14 wherein said wax is
at: | east one of the a#»0l250@ ng: | ow nolBedul ar wdi’fght pol yet hyl ene, :

m crocr st al | i n&Lgax, reéingddher - Tropsch wax, ﬁnt hetic 40 hydrocarbon wax,
or pardaffin wax. 16atAM& nelt adhesBv conpodi’t@on of "any one of d ains 1
to 15 further charadterd5’8d in that 24i-d conpodBtBon further conprises at

| east one of the=fol4-owirgcrysta- =i me~pgory I‘e'f'l"ﬁ"'f'l rCer . .¢Gal orant,

anti oxi dant, or st*#yiaqtisy POIA’EPfPPY]A“I‘Toﬂ‘aHgF'ﬂ édﬁ gﬂé ESEQ tion '
accor digg to any *d‘tféscﬁhecﬁ‘aqfr?é)sfht&' hapiing g i hs% gty of
bet ween 1014 and'** culap el th°ay8| YeEPEi agt"f‘gn tf Of “bet ween

25. and 50 kil ovol t 9filiq r?e‘ter a dielectric constant of between 2.3 and

3.0 at ‘1 kilohertz, a dissi patlon factor of between 0..0008 and 0.010 at 1
ki'l ohert z atrigdbs G- 5aafwbmiomtdgﬁbmtdf EheROMPa3itibmIbf thb latiesild3 Qbphradl InExarhplés0ss and -
bet weene [ @6.Testapstinidnd Rere prapared By imimvrsitigexCdampis iofthe adhpsivecdopasiian Beltgestidisddn & N
that the h@breonebiueasesiionaf atheaiony taadecbr 23! rairascutiing by héan ofr nmmivioe mixpotaine,

t her e\_/n 8 thdrDoxarhinimg twitod tre$missivnctivig slettmo tmiaescapec Theprbarentsepatafionbxymetiragf e t h
a ‘hot el edhgglirecoinpesitinherevidad bhthe indendier arerepdily inFiguis@sibve as defined in any

One of O ai rMarious medifigations ang: piteuationssof Ahipingention’ will become apparent to those skilled 'in the art
2w - 85 - without departing from the scope and spmt of this invention. o

-Clalms

; 1. A hot—melt adhesive composition consisting essentially of:

\'/' 40 (a) from 10 to 70 weight percent amorphous polypropylene having a weight average molecular
weight of between 10,000 and 100,000;
{b) from 2 to 70 weight percent of styrene based thermoplastic elastomer;
(c) from 1 to 35 weight percent of tackifier; and-
(d) from 2 to 24 weight percent of wax;

45 said hot melt adhesive composition having a dissipation factor of 0.01 or less at 1 kHz at 23°C and
a volume resistivity of at least 1x10'* ohm-cm at 23°C.

2. A composition according to Claim 1 wherein the styrene ~based thermoplastic efastomer is a styrene—
diene block copolymer or saturated styrene ~diene block copolymer.
50
3. A composition according to sither of Claims 1 and 2 wherein the adhesive has an electrolytic corrosion
as measured by a Residual Insultation Test as hereinafter defined of between 10 and 10'2 ohms after
-1000 hours. :

66 ‘4. A hot melt adhesive according to any one of Claims 1 to 3 consisting essentially of
(a) between 14 and 50 weight percent of said amorphous polypropylene;
{b) between 2 and 60 weight percent of said styrene based elastomer;
(c) between 1 and 25 weight percent of said tackifiers; and.

/ ’

= R



Fia : -anspr Uche 1. --Schrrel zkl eberzusarrrrenset zung, imwesent! i chen best ehend"*"’

aus: «(a)- 10 ..bis 70 Gewi chtsprozent anorphem Pol ypropylen mt el nemm
mttleren. - Mol ekul argew cht 6 EP 0 28530 @1en 10. 00 und 100. 000; (b) 2 bids
70 Gewi chtsprozent t her nopl asti schemrm El astonmer auf Styrolbasis; (c) 1 bis
35:-Gawi. chtsprozent Kiebrigmacher .und (d) 2 bis 24. Gew chtsprozent Wachs;
wobei. 'di e Zu@hﬁmmﬂﬂ?ﬁe@iéﬁsml zkl ebers be| 1 kHz und 23 * C einen .
dicel ektrischen w. Veri ust fakt or von. - 1 oder weniger und. onen
spezifls® hévioyawel athesiraescetiag ogeny ofe ﬁ'ﬁ'@ét'etﬂé whetein. te)PolBIRKIPROLISF aveighic
aufwei st . ?V°'?8§EMﬂ§§Fm5°WEHooﬂﬂé?ﬁﬂew 1, beI \/\/elcher das

t-her mfpléas S ﬁtomer roI b ql roI/ - Bl o] kcopol yner
A Rol melt hes! pos |on 0 ms to 5 said af 0us o ¥ Ieney
oder ‘ges=> tth S]E q@ Eﬁ %m 'ziﬁ %D
r%és Chc é@ ﬁéﬁ&ep'yie e er r%l ne, WI?;: ||Q'gri n

nach j ede
deflnlerte u -n1t elner Restlsolatlonsprhfung genessene el ektrol yti sche

KOr r 03§ Off M8 Fid® BahbSVielcoripekithl JaZaan'HFFb BAGEAMS 1Q98 whbrbin 384 sRldhe Rasdd- olasmert -
Sehiel zkl elpgy a Répekting isteirdl6r A-ABSPRAOBLA wholdinSA & polydlylths et BliH esmpstitidssend:
(:3)- .ZWi.s chaesgneht sopelyridd. Gewi cht sprozent des anor phen Polypropyl ens; (b)

zwi schen 2 und 60 Gew chtsprozent des El astomers auf Styrol basis; (c)
zwlschens.1 Aured midf adievivec trinppsitinn eh ClatieY whareil said) Aebidales haven el whight aﬂerkgesndldbmar :
Gew cha spr epighttof batwecn\sOPBEE 129280, 5. 'Schnel zkl eber gemAB el nem der Anspr ~che
1 bI\S ‘4, be! wel chemm das Pol ypro ylen ean mttleres. Ml ekul argew cht '
ZWi ‘sthen®-1 Achop ot gehesiBncaymosifeatol Claim 7 whetsiss saith fiedfiagkschiug g welghtraseragst melesylanach

el.i nem der waigetsf batween B.080 andai5.000e | cher des anmotrhe 70 Pol ypropyl en
.- n_destens el nes von at aktlschem Pol en und Propz en upfan t des mt
esn e@ nToe&el?oﬁmeg meay%ﬁonv% gﬁ (ggg %? whefein said B blocks have a weight
SchiE2z ke bS8 SIS &P nspruche 1 bis 6, bei “wel cher
as_t BO dgl ?.;‘ﬁoft ba gwe ? (W%osntvogoof Cl?u aSI ﬁBeﬂl&ﬁ g%:g{ﬂ avergge thé 158 von
k@rrpa; bi ens JWel ches e rren onrrer |st . Schrrel zkeber zusamrenset zung

Raeh--Ans{a WGt deit Bihesive compdsith biCA§ bf Glhifs A 6 1 BJvWekdm & Geifit bdiib 6f &7t ABb&K b

Car gewi Cht sziuBSibRls BenhieR 1473 475. 000 haben. |
Schmal zkl eber zusanmenset zung nach Anspruch 7, bem wel i cher die A - Bs6cke n-

in: mtt ] £ &S hétDinkit! adhebivs @aviposiaen BﬁNhrS/CthofBCﬁﬂQ un¢l 145vHfMh e 8tyrend -Obased -
Schrrebozkl e ltemigpiastitnasDebe tontprisss (iock osfenardlssigméms pridnibugs 6f SiitsseGmenie saidveofc her
di'g B - "k mbgniehisheisg Mbstedtiallysaigewicht zwi schen 30. 000 und 125. 000 haben. 46 '
21 Sk_[mel zkl eberzusamenset zung nach Anspruch 1i,. be! welcher die B - -
ke et Anfiot mbleadhesiveixiomkesition plany eng oft{Hlaimel S;C‘ﬁelrhe@@' B0 0ackifiet isl @eagiCBe ktiben.

SEhinel 2hel fellpwing'(a pelierpenes @ﬂhg@ﬁ&@%“é’r Aeriyatiye thepmaks five Inine Taghpr; hydtocarpery -
e hésr d agesgem;@mcsq;e@romauc resin, modified terpene,: ‘coumaroneindene, polyester, .alkyl phenol or

. styrene ollgomer

'1§; ‘A hot melt adhesive composition of any one of Claims 1 to 14 wherein said wax is at least one of the
following: low molecular weight .polyethylene, microcrystalline wax, Fischer—Tropsch wax, synthetic
%" ' -hydrocarbon wax, or paraffin wax._

-16. A ‘hot melt adhesive composition of any one -of Claims 1 to 15 further. characterized in- that said
~ composition further comprises at least one of the following: crystalline polyolefm, filler, colorant,
antuoxrdant or stabilizer.

17. A hot melt adhesive composition according to any one of Claims 1 to 16 which has a volume resistivity

of between 10" and 107 ohm-cm at 23°C, a dielectric strength of between 256 and 50
kilovolts/millimeter, a dielectric constant of between 2.3 and 3.0 at 1 kilohertz, a dissipation factor of

RN . between 0.0008 and 0.010 at 1 kilohertz at 23°C, and electrolytic corrosion after 1000 hours of
S B0 - between 10'° and 10'2 ohms.

5 _ 18. An eléctronic.‘component characterized in that the hot melt adhesive of any one of Claims 1 to 17 forms
the bond therein.

.. .85 19. A method of bonding electronic components by bonding with a hot melt adhesive wherein the adhesive
E " is an adhesive as defined in any one of Claims 1 to 18.
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fnis der A- Bldcke zu den B - Bi ocken zwi schen 1:4 und 4:1 Ilegt
Schrei zkl: eberzusam"rensetzung nach ei nem der AnsprUche 1 bis 12, bei . .
wel cher das thernoplasti - sche Elgmbogs4scmf Styroibasis B-icke von harten
Seghenten und Bidcke von wel chen Segnenten unfapat und di e wei chen Segnente
‘wesent i chen gesCttigt sind. 56 14. Schnel zkl eber zusanrenset zung nach
em: der-Palesjenspeirbel bis 13, bei wel cher der Kiebrigmacher nindestens -

dér e Der flv sQ@melzkebgrausemapseirys] iy y@sestiiphen bestehend aus: |
Kohi enwas_ser st“ﬁf’fona'ﬁ z7°af5ﬁvﬂ%{¥ﬁp§’é%§m6@5‘?’" é’PBPFﬁ'PY'%c‘H\%@“R'Hn@'FHQF zM°'??B'H'i9P"I"°m 25
*.C. 's°° 'BI z ertes éll'éa ron - |nden,

POI yest er Al (gew WEJ ar auf tyrolbasis;
SEhiel zkI eber |s c ﬁe ahs ""Yer Ansprtche 1 bis 14, bei
wel'cher '%ﬁ l&l Q@S“” Wil und oS Udgr KiHséie
Pol yet h,y' en, @% o 0 gﬁﬁ@ﬁ 3 oined Séudborin o.ume‘r’," mﬂ%@& e 1 x
8 |

synt heti sch eﬁ)u ABAPSS€F S oder Paraf f i nwac
Schrel zkl eber zusammenset zung nach ei nem der Ansprtlche 1 b| s 15, ferner

dadur ch gekengafmeénsstiing nabhBndprechZl) BErWERAS fag thehobREtiBche ElHsBRErSdue BGrobediesin der

fol-genden unstpoiDienk Blotitcapdiyimee sdePgdskitadte Styrol/Disuh-BREKbHolymbrktberi f f el

Ant.i oxiglati onsmttel oder Stabilisator. 10 17. Schnel zkl eber zusammenset zung

nac\t,'&%l nem dausaminepetany eadh jpiden 1; Adspeicies hend 2 beii félchehder Kigieu eine, wie - hierin
der st and¢fiietesnt enit sr@d Bestisplhtidréarifuihgrnesdond elgkBolyiSchecianesion zwischen 10 und |

Durchschl agf @W8tQhgkarh 1.900% Surhepudsisind 50 kV/ nm eine

Di-el ekt rizitatskonstante zwi schen 2,3 und 3,0 bei 1 kHz, elnen -

di elekt#i'de h%qhm%lﬂqbafs'taﬂhmwdezmsg@ﬁ%1 W@mﬂeﬁnfache" mfessm,q 1 kHz und 23 *C

und 81 ne -el ektP3MHEeEe morphen Pﬂypﬁlﬁ‘ unden zwi schen 1010
T o

und 1012 Onm ‘Zgﬁg s‘%ﬁ"lﬁ ﬁg a"s"“t:ladurch -
gekennzei (:hnetd ;qiﬁ'? 'c Ph [ RO nem der Anspr Uche . 1 bi s
17 di e, I ebun ) ewc s'ff@z AFeh zum Kl eben el ekt roni scher _.
Bauelenen e hel zkl,e

der  Defi. n:st |%§'{f\k§]ﬂl ﬁ'%fg? 5,9; gﬂ% &i“ Dgfémgﬁﬁs d%?tﬁ'% 'g?\'/gﬁ '?g"? ons

25 1. COerOSItIOI’] ad dsive therm)f usi bI e f or nee essentlel | enent de: (a) 10

elner- der folcgenden i st: sin Polyterpen, Terpentinharz, Harzs~ureester (')'de'rf:

a0 %-en 8P O8cimolBiobBiOh iR inBRB R EnadF AR dd ABpriidho O wI¥05, Oel! wdiche? diBYeidiphe 10 -

Q00" A; 590 008biypldd)ier? mihdastbnSbefBs b Slékisthéid POlSIBHYIeR thl BFIPRBN amfabitlt it b de

styrbne ( €) niddednolbhulérereMikep @bsbEm@risigastt adhesi f; et 30 (d) 2 A24 %en

de cire: ladite conposition adhdsive t her mof usi bl e ayant un f.acteur
cte &hﬁ)&l;kleberzmmmsens&zmgm&h st-enQ Sercansmlchl Mebig. Gshesmlchblt Gﬁsxﬂ!dsmnaqu@

:35 _ ;kompatlbles weiches Segment - Copolymer lst

8. Schmelzkleberzusammensetzung nach. Anspruch 7, bei welcher die A-Blicke ein mittleres Moloku -
largewicht zwischen 5.000 und 125 000 haben. :

4 9. Schmelzkieberzusammensetzung nach Anspruch 7, bei welcher die A-Bl&cke ein mittleres Moleku —
largewicht zwischen 8.000 und 45.000 haben.

10. Schmelzkleberzusammensetzung nach einem der Anspriiche 7 bis 9, bei welcher die B —Blicke ein
_ mittleres Molekulargewicht zwischen 30.000 und 125.000 haben.
45 _ :
11. Schmelzkieberzusammensetzung nach Anspruch 10, bei welcher die B ~Blcke ein mittleres Moleku ~
largewicht zwischen 50.000 und 100.000 haben.

12. Schmelzklsberzusammensstzung nach einem der Ansprliche 7 bis 11, bei welcher das Gewichtsver -
50 héltnis der A - BlScke zu den B - Blécken zwischen 1:4 und 4:1 liegt.

13. Schmeizkleberzusammensetzung nach einem der Anspriiche 1 bis 12, bei welcher das thermoplasti -
sche Elastomer auf Styrolbasis Blcke von harten Segmenten und Bl8cke von weichen Segmenten
umfaBt und die weichen Segmente im wesentlichen ges#ttigt sind.

- 85 .
" 14. Schmelzkleberzusammensetzung nach einem der Ansprliche 1 bis 13, bei welcher der Klebrigmacher
mindestens einer der folgenden ist: ein Polyterpen, Terpentinharz, Harzsiureester oder deren Derivate,
5~ oder 9-Kohlenstoff — Kohlenwasserstoffharz,aliphatisches oder aromatisches Kunstharz, modifi -
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2 Cbnp05|t|on selon | a revendication 1 dans Iaquelle | " el ast onbre : '
thernnplasthue a base de styrane est 35 un copol ynbre sequenc6 styrbne_-
- diene ow un copol ynbre s9quenc&peges43081yr bne - diane. 3. Conposition
selon | ' une quel conque des revendications:1 et 2, dans laquelle |'adh~slf a
une corresion diectrolytique, nmesurde au noyen de |'Essai d'lsolation -~
Rdsi duel | e Zieges Tgrpen. Gumaren 1 inden, Ralyester] Alkyinharo! edsr Blyrololi@@mer. heur es. 40. 4.
Adh6si f t her nof-usi bl e selon | une quelcongﬁe des revendlcatlons 1 3

formge els @ﬁ'iﬁ'%ﬂkie%ﬁ@ﬁ%mfﬁlaé‘se‘? ginexyy dog 4 ba wg;e 953 pshs
amor phe; ( “dESt%{‘ 95/?%@'% ‘?!'i WW‘A@?%W@V'S“ lﬁ'é\'g‘é‘"ﬁ@""g‘f PHefiscrey 1 &
25 % én pol 5 SyQlatsehes %‘gﬁsgrs‘”ﬁ"@l’ spger Parafiinwachs. o A 24 % en poi ds

noyen conph

theranu5|gPe sel on une ﬂﬁﬁ c%ﬁque esmrevendlcatlons 1h 5 dans

I aquel | eqd, %dmﬁeuﬂewﬁeménwﬁn@m RiMBmCRIRAPRIBheAH b A b, dio e.némspeﬁﬁsxm qyLene
atacti que GiénwiblerRErAPWIsAREA 1©BDENIVIBET OKRtbmAldE @3 UG, Shé birenseita gheRiigRbIE zwistRénlSs

mol dcul ai r @nd €0 kGaiwp @it DieekrRRHIRGsIAAte LAVRENTRAE Ukl 50 H6 DIRH, cihBR dRIsRYISAT Ue
des r evendivedisifaktos zvlischerG0,0008 0% 0,c1qubeil 1 iz und 23 * C uhealhd elédratgtiscrstitofrodionliage de
styrbme a U080 Stindas bwisaberr 1P-dnd 10'¢ Ohmaufideisy A- B - A, dans laquelle A est un
pol ystyrene et B est un copol ynbre conpati ble a segnents doux.

20~~~~~18- Elektranischeg Bau¢ lem[;t dadurh QRkaBBICHBY dal dgrin @ rishmélzilober nach eigény wor

t her nof usi Bpwrishe bhpis 1{dip Klpewgibiidet-i on 7, dans | aquel le | esdits blocs A ont
un poids nol 6cul ai re moyen conpris entre 5 000 et 125 000. 9. Conposition
adhasi Ve HEFHIP Spased e aypimis (e open i e SeaebarSSPps

bl ocs A onteheH g5 &ieher dar Definition,pgeh.qingmeder &nsaijgher! %Wrﬂ"?sg"catnt re 8 000 et 45
000. 10. QQHH o3 Blon adhesi ve thernofusible selon |"une quel conque des
revenm(xﬁ N 7" 9, dans | aquel l e | esdits blocs B ont un poids

mol ecyl aj ¢, Hg_pj%ﬂn &g etr?enﬁ&& b okhed 9 erﬁ.Lue?n%riu% 00. 10 11. Conposition
adhesive "t hep{TRj 4154 Foide 96 phifordiyid oy s mOBGRird ﬁ.g%b%ueqo'osémos
bl-ocs B ont g4y .poi ds nD ecul alre noyen conprls entre 50 000 et 100 000. 12.
Conposi tion esslbsso%eeﬁm&a@w&hm @ueﬁrﬁfﬂ%qﬁe%wmnque des

revendi cati ogp1 ¥ 38 %leh poda BSgdnfaimedisl 6t | € rapport ponderal desdits blocs A et
desdi-ts bl oc) Baeste enptuecintre 1:4 et 4:1. t 5 13. Conposition adh~sive
t her mof usi Inkdite SMpositidn’ adg3ive URMaBINeCayel® Un ITeNeRN 66 Pértel RNBO1L o mbds, 1 AKEz ot
l.aque] |,e | @8l @, etinasdsiiiité eoldniiquorian inmint 1xp0 ohmbasé 23eCst yr ane conprend. des

Bl ocsTde segments durs et des bl ocs de segments doux, |esdits segnents doux
6t.ant. es?e@oinpdsitiomsaian lagvandication- 1, dads ladualle 'Elestpropee theroplastitissh hase denelyrbnsfesti b e
sel on% ' unén gerelvediageaueRré SyregadiRNooy U Brpslymerg sdaence aaturé PyGnrst 4ik8e) edi t agent

adhesif est au nmoins un des conpos6s suivants; pol yterpene coquhane
est er de¥ Composition selon I'une quelconque des revendications 1 et 2, dans laquelle I'adhésif a une corrosion

élecirolytique, mesurée au moyen de I'Essai d'lsolation Résiduelle, valant entre 10 et 102 ohms

de l adl t Cl e % al nfse tunenac elne I C fl U eel' lél'e uy ennz C 0 o |
revendi ¥ 3931"?,?? %“Af r@&l s %ﬂggi%iﬁ#’u%fﬁﬂaﬁ r‘lu?f fenth ai r e

aprés 1 000 heures.

.
40, : .
4. Adhésif thermofusible selon I'une quelconque des revendications 1 & 3, formée essentiellement de :
(2) 14 4 50 % en poids dudit polypropyléne amorphe;
(b) 2 & 80 % en poids dudit élastomére 3 base de styréne ; .
(c) 1 & 25 % en poids desdits agents adhésifs ; et
45 (d) 2 & 24 % en poids de ladite cire.

B. Adhésif thermofusible selon I'une quelconque des revendications 1 & 4, dans laquelle le polypropyléne
a un poids moléculaire moyen compris entre 10 000 et 50 000.

s0 6. Composition adhésive thermofusible selon I'une quelconque des revendications 1 & 5, dans laquelle
' ledit polypropyléene amorphe comprend au moins : un polypropyléne atactique ou un propyléne
copolymérisé avec un alcéne de falble poids moléculaire.

A Composition adhésive thermofusible selon l'une quelconque des revendications. 1 3 6, dans laquelle

.86 ledit élastomére & base de styréne a une structure répétitive A~B ou A-— B A, dans laquelle A est un
polystyréne.et.B est un copolymére compatible & segments doux. :

T



€0 ophane ou un de ses ddrivds "-r6silné h . ' i : %
Sraplaile o _ae _ _ - ydrocarbon6e a c

e_-.-_-_--:f;e@_r-.b_(_)nez- r~si ne_aliphatique ou aromatique, terpbne rml:lin?i'gu neut atones :
.ﬂ:r;guf-_.mrone‘! ndbne, - pol yester, al kygpofiggsdso g ol i gonere styr~ni que.. " 26" .. -
"T__'.If,'e;g'sgiﬁggf:‘E)'ngnlaghgzl vg t hernof usi bl € sel on | ' une quel conque des AU
r-.evend ( , dans laquelle ladite cire

s m30565' 83 Uoripbdition aplﬁbiyemay\bbsiwe'ﬁonﬂaremr@icﬁ'@p a.sdapﬁﬁgc}yelgﬁﬁpm% ?osczg ?{I%gtdu%spoids
g‘ucgffrel Zteatg?og?? rﬁweecgng)rinmﬁémo oM26@%kh, cire hydrocarbon~e synthetique
e e Tine. . 16.. Conposition adhesi | i on
B T oo S e bR o g

au glt;al ;:ﬁgrpqlénglalr%mox?uFT@"aﬂ"tfﬁﬂWg sift? ®&s 61 enent's suivants: polyol ~fine
-Conposi t i1g.an@.pqei§qgn\,@hQnggtE?g?%’ i n%‘og d‘fl@ﬁé{ﬂ%ﬁ?mqug Hes;dlre%qail:dtiﬁlﬁgf 3 ©; ddns 1aduelle 1 7.
‘revendi cat i \epdis hlogg Byent unpaiggMARgEare MPYELS mpris ghtre B0 B0 e e o

reve _ resistivité vol um que conpri
entre 1014 et - : . ! q nprise
entre w5 4 10ifjl'7n %m'v G oitle seldiNE rdvBrdicaficANOE déhs Gdq@élle NésaREChIGUSE bt

re ®5 Wt %R o.?f'hg/ i i i i
entre 2 3 P99 B culilre eh omphi bBb obt& 16006081 ant e diel.ectrique conprise
_ 2,3 ,0a 1 - -ikilohertz, un facteur de porte '
entre 0, 0Q0R QorOa i el P conmpri s
6l ectrol Q@ or%osl ori o sfve thelhdiaiBRIseién Aine 4ieidonque tdes meesndicatipnss] %HH, dans laquelle le
Conpdsg n%’ 'e Ec{rf%mdl S50 Hidce AbDddidiRtblotOR Astapmiyis eitre0BDetHdur es. 40 18,
_ ue, caract~ris4 en ce quo |"adh~sif thernofusi '
1. URE..que{sC @BIBtRi6HF SanB sNeanlinGraditiledssion T'uge duplchperdes ravendiggtians -%jé%?gfl&sgl e-P'?"?l >
€i; 19, Progae @lasioméraltoitdplastione dehasop oydnr comgrand tdeg hio '%3195!?"‘3%'&%‘]"%? e
"_if,\/e?’}m adh%(vblbécdatdagmémﬁdwi.l!dseits-smmmmntqs-sqm'ﬂl@lg?qt saWPS. |0 adhesKf tel 9
d—_af_l ni dans |-' une quel conque des revendications 1 & 1 45 50 . * auo
?-‘;-.?‘-TUﬁw~14r'eomposiﬁon~adhésive~thormofu$ible selon I'une quelconque des rev_englbations 15 Q 13, é?s laquelle
T ledit. agent adhésif est au moins. un des composés suivants : polyterpgne, colophane, ester ‘de
- ' " . colophane ou un de ses dérivés, résine hydrocarbonée 2 cinq ou neuf atomes de carbone, résine
_ .aliphatique ou aromatique, terpéne. modifié, coumarone — indéne, polyester, -alkylphénol, ou oligomére
" styrénique. o .

- 15, Composition adhésive thermofusible selon I'une quelconque des revendications 1 & 14, dans laq@xelle
" ladite cire est au moins un des composés suivants : polyéthyléne de faible. poids moléculaire, cire
- microcristalline, cire de Fischer —Tropsch, cire hydrocarbonée synthétique, ou cire de paraffine. '

. .Composition .adhésive thermofusible selon I'une quelconque des revendications 1 2 15, caractérisée
- aussi en ce qu'elle comprend en outre au moins un des &léments suivants : polyoléfine cristalline,
- -charge, colorant, anti — oxydant ou stabilisant. :

.17. Composition adhésive thermofusible selon I'une quelconque des revendications 1 & 16, ayant une
.. resistivité volumique comprise entre 10 et 10" .ohm-cm 3 23°C, une résistance diélectrique .
comprise entre 25 et 50 Kilovolts/millimétre, une constante diélectrique comprise entre 23et3041
‘kilohertz, un facteur de porte compris entre 0,0008 et 0,010 2 1 kiloheriz et 23°C, et une corrosion
électrolytique comprise entre 10'° et 10'2 aprés 1 000 heures.

'_'._“-f \/ 40 " 18. Composant électronique, caractérisé on ce que l'adhésif thermofusible selon 1 une. quelconque des
revendications 1 & 17 forme la liaison dans celui—ci.

19, Procédé de fabrication de composants électroniques par assembiage avec un -adhésif thermofusible,
dans lequel I'adhésif est un adhésif tel que défini dans I'une quelconque des revendications 1 a 8.
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