; XYe3e J § "P6T4901 0 C T 2002 *166166* SPECI FI CATI ON ULTRAVI OLET- CURI NG
COWOSI TION  This invention relates to ultraviolet-curing resin 010CT 2002
conpositions which are suitable for assenbling hard di sk drives.

assenbling hard disk drives and parts thereof,, it has been a practice to
use ultraviolet-curing resins in fixing and bondi ng vari ous partsisg@+as to
satisfy requests for shortening the period of tinme for the assenbly or

manuf acture and for avoiding any heating treatnent. Fox exanﬁMm

JP- A-2-5037B (the term"JP-A" as u$gkdmyfngmp@@ns an "unexa uwmmmwmmhed
Japanese patent application”) discloses sealing a hou

ul traviol et-curing resin. Wwen dust or contanm nants |nvade |ntmmwummummlik
drive and adhere to the surface of a magnetic head, there aris

errors in rgcPRAVIQLETE QURANNTOMHOSITIGN s. For exanpl e, JP-A- 6- 108602,

JP- A-8-72189 and JP- A-8-79863, each relating to notors for HDDs, point out
that grease and dust scattered by notors cause operation errors.
Accordingly, it has been simlarly required to devel op conpositions, which
suf fer fronlECHNIEALoFFEIIbN of contam nants or outgas, as

ul traviol et- curlng resins to be 1 01 0 C T 2002 used in assenbling hard
di sk drives. To s hi§f}nﬁﬁp§19@qﬁeﬁﬁﬁ9ﬁ ta werte el Heeriiiehipd oyeeiacr yl at e

conmpounds of hi gh; ol ecul ht ol i rs_as the conponents constituting
shistaet i

ul travi ol et SEUPPAGLEEESN 0 %%%lﬁ Fe GHe TURYHRL Hodpreht d1sk
DISCLCSURE(gF THE I NVENTION Wth the recent tendency toward hard di sk
drives with ﬁVﬁFged menory capacity and el evated accuracy, the adhesion of
out gas conmponents, even at such a |ow | evel that has never been considered
as ‘causing any operation error hitherto, would bring~about operation errors

in the casq&QéK§§ggﬁDDg£? disk drives with large nenory capacity. Even in
case of using, exanple, an ultraviolet-curing resin containing a
hi gh- nol ecul ar weighasgemsbhang aetyl aiekokirgemer aasl twr taithaamonent and

havi ng renoved highly volatile | ow nol ecul ar wei ght acrylic nononers,
operation enasrseani sepdactticet e adieeildn agfi odigttgasicionp aresirss tin a

fixing and bonding various parts so as to satisfy requests
for shortening the period of time for the assembly or
manufacture and for avoiding any heating treatment. For
example, JP-A-2-50378 (the term "JP-A" as used herein means

an "unexamined published Japanese patent application”)

discloses sealing a housing case with an ultraviolet-curing
resin.

When dust or contaminants invade into a hard disk
drive and adhere to the surface of a magnetic head, there
arise operation errors in recording and reading out signals.
For example, JP-A-6-105502, JP-A-8-72189 and JP-A-8-74863,
each relating to motors for HDDs, point out that grease and
dust scattered by motors cause operation errors.
Accordingly, it has been similarly required to develop

compositions, which suffer from little formation of

contaminants or outgas, as ultraviolet-curing resins to be



di sk. Thus, the outgas conponents adhering to the disk were analyzed and it
was consequently found out that organotin conpounds enpl oyed mainl i {CTt 2082
synt hesis of the urethane oligomer are contained therein. It was al so
clarified that these organotin conmpounds are |iable to adhere to the disk
surface and forma hard deposit, as conpared to other outgas conponents. As
a result, the organotin conpounds adhering to the di sk under rotation
collide with the magnetic head and thus cause operation errors. N oreover,
there is aywssihilagyetbatinghra?d d08k 03 Fe2002rorgandsfn coipounds,
which are highly reactive, mght chemcally react with netals deposited on
t he di sk t hereyreaerst ngthagaehavce da¢en despiogedoacr@ilnte gofipsknds athard
disk drive rotates at a high speed, it is preferable to bond and fix the
parts to edchylotrimere byl asi wgiaht ubbeggmet astonthecapmpbrentsabsorbing t he
vibration in association with the rotational novenent. As the

ul travi ol etcangtiigit sy nuior peiobet ¢wrihe besndhagsandsf tranipamiize is
therefore appropriate to use those contai ning, as the nain conponent,

ur et hane adhyg &AW THhpeefReReRapabl e of fornming flexible cured products.
However, urethane acryl ate conpounds usually contain organotin conmpounds,
and hence the problem of outgas as described above remains. The inventors

pai d attenEhgg%ggﬁﬁﬁgé#gg@#%gﬁhgﬁgﬁgiiion errors of hard disk drives are
caused by ) arnful outgas conponents, evol ved
from urethane acrylaf & ,conpou 'te%ce){ %»H%’&rﬁ%’@ 81?%'8’?%%5 with
ultraviol et-curing Tesins contalning urethane (nethjacryrate as a nain

component WG £ANLALTL AFT Lfes AU Gas cOMBOnERY SacbavLag, besp pol nt ed out

as causing troubles, nor organotin conpounds, can give a hi flexible

cured produgthe NWHE G SHBEda € PR RSSO Sedverdngh aseckexgel benieiyB1danpi ng
properties, thereby being suitable for assenbling hard disk drives. The

i nvention, tisitchhaa meeadr Soden nepridisdaatal eaprobheimg i snghapecaeiozed in
that the curable component of an ultraviolet-curing conposition for
assenbl i ngea viegr dridheno 0 WWIlRCUARE KOV veP @ %2 bl o et hEPEes (HRt iRacryl ate

obt ai ned by an addition reaction, using an pHQ%Pic zinc or an am ne
case of these hard disk drives wit arge memory capacity.

Even in case of using, for example, an ultraviolet-curing
resin containing a high-molecular weight urethane acrylate
oligomer as the main component and having removed highly
volatile low-molecular weight acrylic monomers, operation
errors arise due to the adhesion of outgas components to a
disk. Thus, the outgas components adhering to the disk
were analyzed and it was consequently found out that
organotin compounds employed mainly in the synthesis of the
urethane oligomer are contained therein. It was also
clarified that these organotin compounds are liable to
adhere to the disk surface and form a hard deposit, as
compared to other outgas components. As a result, the
organotin compounds adhering to the disk under rotation

collide with the magnetic head and thus cause operation

errors. Moreover, there is a possibility that the



conpound as a catalyst, between: an isocyanate group of an isocyanate

ol i gomer, which is prepared by using an organic zinc or an anine cobd®Ghd00?
as a catalyst in an addition reaction between an isocyanate group and an
active hydrogen: and a hydroxy group of a hydroxyal kyl (neth)acrylate. Mre
particularly, the ultraviolet-curing conmposition for assenbling hard disk
drives of the invention is characterized in that the above-descri bed
urethane (nmeth)acrylate is a product of an addition reaction, using an

organic ZiQEthné¥Eﬁ”@6@?éﬁyﬂﬁﬂu Wﬁﬁéﬁa€§t%%%§1 gggﬁ@gqé,aﬂébﬁgcyanate

group of an’'i'socyanate i goner, par ed, by an addi'tion reaction

using an orgRMiCZI NG Pz N SOIPOUREL o §§ 08RO Het REEKNRKERG L
hydroxy group at a term nal thereof and an isocyanate conmpound having two

or nore ise:%la{c_ﬁ T8 QWP Pedla 1l @cad @icanena hydroxy group of a
hydroxyal kyl (meth)acrylate, wherein no tin conpound is used as a catal yst
in these two addidiire reeatidlons AHsardadisel grivberotatayi otek- nighng
conposition for assenbling hard disk drives of the invention is
characteri zpédd) tihatisagireirmthilane | rretrind awcd yfakethehpehtsstbheach
above-described curabl e conponent of said ultraviolet-curing conposition,
is a producthefr dy avtling on 2ubbeyly Glast@uer ¢apegblenpfushbagranngr gasic
zinc or an am ne conmpound as a .

vibration in association with the rotational movement. As

the ultraviolet-curing resin to be used in the bonding and

fixation, it is therefore appropriate to use those

containing, as the main component, urethane acrylate

compounds capable of forming flexible cured products.

However, urethane acrylate compounds usually contain

organotin compounds, and hence the problem of outgas as

described above remains.

The inventors paid attention to the fact that

operation errors of hard disk drives are caused by

organotin compounds, among harmful outgas components,

evolved from urethane acrylate compounds. Thus, the

invention provides ultraviolet-curing resins containing

urethane (meth)acrylate as a main component which contain

neither outgas components, having been pointed out as

causing troubles, nor organotin compounds, can give a

highly flexible cured product, have a small compression set,

and are excellent in damping properties, thereby being

suitable for assembling hard disk drives.

The invention, which aims at solving the above

problem, is characterized in that the curable component of

an ultraviolet-curing composition for assembling a hard



catal yst, between: an isocyanate group of an isocyanate oligomner, Lﬁg Hﬁ
prepared by an addition reaction using an organic zinc or an amne ¢ B %
between a pol yester having a hydroxy group at a termnal or in a side chain
t hereof and an isocyanate conpound having two or nore isocyanate groups per
nmol ecul e; and a hydroxy group of a hydroxyal kyl (neth)acrylate, wherein no
tin conmpound is used as a catalyst in these two addition reactions.

Al ternativel the ultraviolet- curlng conposition for assenbling hard disk
drives of AR FRVSIR iioh & SIRTHIZRR eMotdd 4 G ¥ ik <ot ch ATReA Haea
(neth)acrylate whi ch is the above-descri bed curabl e conponent of said

ul travi ol 8¢ éﬁﬂpﬁgréﬁﬁﬁ6§Fbléﬁlq%;%Pgﬂ§ﬂﬁﬁﬁc(ﬁlQﬂ1Qﬁkﬂ@l%ﬂ#?%actlon usi ng
an organic zinc or an am ne conpound as a catal yst, between: an isocyanate
group of GOPBPREChET FolGPetiers leopRIHNRET zed i socyanat e ol i goner conpound,

which is prepared hy an addition reaction usi organi ¢ zinc .or .an am ne
conmpound anong an&ﬁﬁgg?gﬁ FaPit Ry Pa © y@Po%f%ﬁi%ﬂ? éi%QQWﬁqnﬂ IR n a

si de chai n ther eof ol yet her haV|n% dro§y grou at a ternlqg

t her eof , éﬁdp5e89F§5ﬁ§§h5¥én@b o0 d aV|n QM)QH 1% SETHRAYE gr oups

per nol ecgée and .3 drl%%ngra%‘dll(gqf 2 A0 ﬁ(&Ftaﬂ) Cé%%@x’?até 01
as a cat a

0 CT 200 erein tin compound i s use Int

addi tion @ggﬁ&lgﬂ@ éBh%CQQQ%eh@@Q%@@diaggiyurethane (neth)acrylate al so
i nvol ves a product formed by subjecting polyester or polyether and at | east

equi mol ar anmoung hdroRe bydupexy fgaongdebadyad kyal Viestten s el et her) of

i socyanate conpound to a nufti-stage addition reaction with the use of

ei ther an organMorezi percaopdamdyer the aditme violpdurodriiad wemgdns jdriepare a
pol yi socyanate ol igomer having plural urethane bonds per nolecule, and then
further pEe¥orAFAELIANGdSEEICoRIFKaBEiF S Shetfndde tigendd®yanist e group of the

pol yi socyanate with a hydr xyalk I t h)acr wth the use of either an
or gani ¢ ZFPRY B6hBEHRETor Pa héﬁlﬁé ggEHEng %@ﬂgb 4, W& thaR & ompound i s used

|0 ZLL of hbespaadditin teactions. The ahousdeey bed hudroxxaliyd

(met h) acr S an acr C aC| est &1 6ra meth i'C dc

havipg_alaﬁe@§%aﬁme QXQ%OBY Qhoﬁﬂlh@ EB&p%h%Q%Esg%Q%%t%ﬁy%H? ester.
Speci fi c exanples thereof include 2-hydroxyethyl acryl até, é-hydroxyethyl

met hacr yllsgétewe@nbhydr oxypropyl acrylate, 2hydroxypropyl nethacryl ate,
pentaerythritol triacrylate, glycerol acrylate, p-hydroxyalkyl
(neth)acrylatesa@b%apﬁﬁénbyerGa@upngf(ﬁﬁthﬁ9§W9hEéeaQRGQWMEwIepﬁwph
conpounds, and the |ike, The palyether haV|n% a hydroxy group at a term nal

t her eof orS tREERBF§Est BY ﬁ&v?ﬁ@l’élﬁi?dif&??t@ Bub‘sll’é‘gsépeé’ff@&mr‘:orﬁ%ng

those having.a fgl ecukgr wehaht +0hn! LOPLAYRE2ORb2nT W00y diglipr @bl y from

group at a terminal thereof and an isocyanate compound
having two or more isocyanate groups per molecule; and

a hydroxy group of a hydroxyalkyl (meth)acrylate,

wherein no tin compound is used as a catalyst in
these two addition reactions.

Alternatively, the ultraviolet-curing composition for
assembling hard disk drives of the invention is
characterized in that said urethane (meth)acrylate,
which is the above-described curable component of said

ultraviolet-curing composition, is a product of an addition



01 0 C T 2002 polyester having a hydroxy group is industrially produced by
addi ng a pol ybasic acid to a glycidyl conpound. Exanples of the I SPEYanE
compound having two or nore isocyanate groups per nolecule to be used in
preparing the polyisocyanate oligonmer include tolylene diisocyanate,

di phenyl net hane dii socyanate, phenylene diisocyanate, hexanethyl ene

di i socyanat e, isophorone diisocyanate, xylylene diisocyanate, naphthal ene
di i socyanate, lysine diisocyanate and the like. In the invention, either an
organi c Zi§RCHECAN HALAE 28nPEIARBIShERRE e (e FEHIWEh 2atal yst in
the addition reaction between the pol yether or polyester having a hydroxy
group andFatelysbcyaRAFESRonpound and in the addition reaction between the
pol yi socyanat e oligoner_ i.e., the reactign product ohtained by the forner
addi tion reacti®n) aﬂayﬁé%aF%x?éPRs?l Of B EaYEREE S 1T {IRIE Nt HESSR of

ur et hane conpounds uEe has gaeg.generally made .of or anotin.coqpounds

repr esentje%%ela?ﬁﬁgy Yi ARdPPEaFAPB, TR U bt TS # 1% %or gani ¢
tin conpounds_such_as _stanni hloride, each having an extrene hi gh

rel ative Teatti %Iﬁl%%esam%anéng@&”dsﬁf’eﬁt p@étyaelsszteircq'ﬁ\?l&q e 3?%#/?’%

ur et hane o] peppere Si th tjn.conpounds are
used | n (AR Sebofy PPHPARLPEPEERG], DS P RR T
conpounds; J&Pa A P8 EBmbHEnI BEHEAE BGHYbat dosMBaWREGhtyAdlies e as
out cas conmpohnents to the disks or undergo chem cal reéactions wth deposited
filnms of gdie b bksuldhesgfiore, the urethane acryl ate conpounds prepared by
the 7 01 0 C1 2002 addition reaction with the use of the tin conpounds
cannot be enpl oyedydEscaypdesupfof he bydaokyaikyd t(meld)asadlateg reaction
catalyst in the invention include zinc carboxyl ates such as zinc octylate,
zi nc octenate, Wieren aerqyl tapeoapeuaddi sheseRi s Ex&@iadysef ithe am ne
conpounds i ncl ude trigth | am ne, di nmet hyl cycl ohexyl am ne,

t et r amet STy FENeRGHFHRE peAathH@RAyI di et hyl enet ri ani ne,
t t hyl di L am i.di.ne, triethyl. i am ne,
Reret hyl ot phor Lo TS G S ny T oot o S bar Rt SeBpRatsron ot °

di met hyl arneai hoxyehhagohi sk raretby! a8 paet Aykeharel g ne,
(2- hydr oxyet hyl ) nor phol i ne et heram ne, N- et hyl pi perazi ne,

N, N - di methad g tper hzeédein Neleadoed gl en @r@zi ne (ardhthkedyillke.e,To i nmpart
Wcuring properties, photosensitizers %e. g., benzoin ethyl ether, benzoin
i sobut yl wititesy | i belplze phlevioerede hydilory benz abhencampometity o fheaioy| benzoat e,
benzyl di met hyl ketal, diethyl thioxanthone, diisopronI t hi oxant hone,
1-pheny|P@H%%ﬁ%ﬁ&@%ﬁ?ﬁﬁ%ﬁ@Fﬁ?ﬁﬁﬁﬁﬁ?bﬁ%ﬁ 1Ry 8r BXPEYEoREx #- BREMHAL Fet one,

benzil, ggn%r ui phenan enegui none, hl.er' s, _ket one,
trinethy%%bnzoﬁﬁﬁﬁBﬁ%ﬁ@?p os%%é%%lgxggégaﬁg ?ﬁngﬂEg)ch °4 %e&stg t he
ur et hane ca@rylpdes wbtweédred by the abovedescribed reaction to give

ultraviol et-curing conpositions. BEST MODE FOR CARRYI NG OLI' T THE | NVENTI ON
8 an isocyanate group of a polyether/polyester

copolymerized isocyanate oligomer compound, which is
prepared by an addition reaction using an organic zinc or
an amine compound among a polyester having a hydroxy group
at a terminal or in a side chain thereof, a polyether
having a hydroxy group at a terminal therecf, and a
diisocyanate compound having two or more isocyanate groups

per molecule; and

a hydroxy group of a hydroxyalkyl (meth)acrylate,



010CT 2002 Exanple 1 To 50.05 g of di phenyl net hane diisocyanate (M)
enpl oyed as an isocyanate conpound was added 36 g of a pol yether hagvi gl 0]
hydroxy group at a term nal thereof wherein polypropyl ene ether had been
added to bi sphenol A (product nane: ADEKA POLYETHER BPX- 11, nmanufactured by
Asahi Denka Kogyo K K.) in the presence of 1.0 g of zinc octylate enpl oyed
as a reaction catalyst, and the addition reaction was perfornmed at 60 to
80C to give a polyjsaocyanate,oligoner vi.ng..an i socyanate .grqoup at a
term nal thereof.%kﬁ§F¥nlﬁa Slgfgﬁ§8985§eﬁgyFssgr€Fa%e9ﬁxﬁﬁi§%edﬁinnlar

anount or re to.the_i a of this polyisocyanate oligoner was
added there e%ﬁdt%ﬁeagggﬁgsgnEgggégggﬁ'mas performed at 60 to 80C in the

presence of zinc y e S i c i,ve

hydr oxyet hyl acry?g%eggéﬁﬁt?gﬁe%sgggl?g%Rgggﬁpg?ﬁaﬁg%gﬁﬁ%f%&%%ﬁﬁbfﬁﬁcén
acryl grouﬁmééoﬁvégrﬁlB@bdhé%r%Qimeﬁob%ogu%F%EtHBbs Qhid1Q Qfy uret hane
acrylate, 2 g of 1-phenyl-2-hydroxy-2-nethyl propan-1-one (product nane:

Dar ocur 117%;) p@pHéachypedtbyebbtcka&ifdlaknenpuas gtphetesensiidAes and 5
g of fine silica powder (product nane: Aerosil 200, manufactured by N ppon
Aerosi|l K Kdowererfaddedpbdytbeeebyrgpue yathkt | avifolisbcsuniang ecompesidd on
for a flange gasket of a hard disk drive housing case. Exanple 2 A

pol yester urethameliirytage addibbhoai nedctiaonhwisamtheamser ofs dithexanpl e
1, except for using 100 g of a hydroxy group-containing polyester (product
nane: F15- 201 ©rganicozngd 00FoUnReEnaf aéBurRBANBy CABRRIUNDe Hka tReFEd K. K. )
and triethylenediam ne in place of the polyether and zinc octylate used in
Exanpl e 1, RERPRER| 9ePYLYTOOENPRABBI GodPEM Y, BRHARE ReMyRAt BIREIET®dded a
phot osensi ti zer (product name: Darocur | 173,, manufactured by Merck & Co.
"ne. ) “and PGIGT REBbotBErbayi Sopr HEP SUFBBNAL BoroorRer oy g PG At on

ul traviol et- i C Lfi hay] robp cal [ I; L
mpart ed { RSFTE PR EFreny S aptoRRpAREE OpbaR ¥ HE BIDISRE St o
ul travi ol et Ly | Q%?@Méik?ﬂ {Retn) gaskehtoblatpednenyExapel @ itnhwas
applied onto one face of" a flange of a hard di sk drive housing case and
then irradizat esk-gdthc Wihd gbémp@QR8 63) ahoagine aohpodndi skheas@nhaw ng a
gasket made of the cured urethane acrylate fornmed on the flange thereof.
Next, a capiseatomgpoandpindheedoinradhdod hhgaet eddhéadnofreachaodsdi sk
drive were fixed by Wirradiating and heating_ (70C, 20 m nutes) the

ul travi ol et curi ngFle®ngrye 1S $otoed X YEr ax vapksbalmebh araedl pREEREADSe 2.

Then, a hard disk drive s assenbled b i Xing,with the ultravioglet-curing
Conpos, t1 o T bt SEtt ha i b Ok AeBEHHE S5yt Bas Fhtlo 2 ebnBaTercand used

for 6 nonths, ri hi ri t d_dj dri npl y free
fron1operapfgﬁggr¢%§s$y#ﬁ%%§ %ﬁ?%phgﬁdpg%sﬁg&ggytékéﬁpgggrgggngg%ﬁg'surface
t her eof wassdd &f P5€0PkERb1 ¥s ObSEF¥EH 1 Rcexani penYhebRoE taly Q%Bg&lattebad
been fornmed thereon or not. As a result, any deposit even in a frace anount
(e. 9., clodindssxyeticy) mothsenplabe, f Dunddosx yheodiyscactfiate]l @-C T
2002 In the ultraviolet-curing conpositions of the invention, no organotin
conpound i s yehphoyedopyl anethatysiate, t henproreskribel ptodackpdatieet hane
acrylate serving as the main conmponent. As a result, no tin compound is
cont ai ned igd wdrr out gasy bohponkrit vdt dreyabkyl ThHusth hacty hatesapobhdiadHer es
to the surface of a disk and there arises nejther a collision of a deposit
on the di sPYXit3PThen haghet 2 PRt no? 5 cHER? cRPO¥ Bac PTBRYRAEN 2Ret &P§
deposi ted qn t he di sk. Thus, operation errors of the hard disk drive can be
prevent ed. é@gkuse of containing no outgas conponent, the

| ol f - : & _ . ! Lhh ' .
comounds ar 6. usaule TR S BV e VAP S et g FEEBbRETY sk
drives: (1)RackiNasithdoys] Nos€asesaeinhasdn@isk«dri¥688p is selected

from among those having a molecular weight of from about

200 to 5,000, preferably from about 400 to 1,000. The



(2) cap seals of spindle notors; (3) in fixing magnetic heads; and (4) in
bondi ng substrates to connectors. Particularly, in the cases of hﬂni@g 0
packi ng parts made of the ultraviol et-curing conmpositions of the i'nv t%g%,
thermal strain or deformation in the heating steps is not caused, which
makes it possible to prevent operation errors caused by dinensional errors.
11 01 0 CT 2002 CLAIhlIS 1. An ultraviolet-curing conposition for

assembl [ ng o lipcdh g skadibue . Wohebx\Sused i3 assemling A S glcdde hard

di sk drive, travi I ng on conpri sing "a“cur

Conponent’1&@e£§&9n§?'dp8§%§§%ﬁccggﬁan%6ta°51§%ﬁgywté&ﬁﬁé?ﬁgﬁC“ri”9

conposition1s a ur anhe )acryl ate obtained by an"addition reaction,

using an organic Ei&ﬁp?ésanaBBBGi§QE?QHB€ea§oﬁp6ﬁb@|%%%in%e%WﬁﬁQﬁ-an
i socyanate group of an isocyanate oligoner, which is prepared by using an

organi ¢ zi nfoé PodPhALLE0HPOUPY Berameakaliyst tonban vadd LirdhrAGtRN
bet ween an i socyanate group and an active hydrogen; and a hydroxy group of
a hydroxyaldtyd foeybyaeyyhate. o2igdherulheavdel eblgukinRg dGamRRS Ak ,f or
assenbling a hard disk drive according to claim1,
diphenylmethane diisocyanate, phenylene diisocyanate,
hexamethylene diisocyanate, isophorone diisocyanate,
xylylene diisocyanate, naphthalene diisocyanate, lysine
diisocyanate and the like.

In the invention, either an organic zinc or an amine
compound should be used as a reaction catalyst in the
addition reaction between the polyether or polyester having
a hydroxy group and the isocyanate compound and in the
addition reaction between the polyisocyanate oligomer (i.e.,
the reaction product obtained by the former addition
reaction) and hydroxyalkyl (meth)acrylate.

In the synthesis of urethane compounds, use has been
generally made of organotin compounds represented by
dibutyltin dilaurate, dibutyltin acetate, etc. or inorganic
tin compounds such as stannic chloride, each having an
extremely high relative reaction speed and an excellent
catalytic effect. When the urethane acrylate compounds
peppered by using these organotin compounds are used in the
assembly of hard disk drives, 1t is feared that the tin
compounds remaining in the urethane acrylate compounds
might adhere as outcas components to the disks or undergo

chemical reactions with deposited films of the disks.

Therefore, the urethane acrylate compounds prepared by the



wherein said urethane (nmeth) acrylate, which is a main conponent of said
ul traviolet-curing conposition,is a product of an addition reaction, using
an organic zinc or an anine conpound as a catal yst, between: an i doc{GhAblk
group of an isocyanate oligonmer, which is prepared, by using an organic
zinc or an am ne conpound, from a pol yether having a hydroxy group at a
termnal thereof and an isocyanate conpound having two or nore isocyanate

groups per mplRGYlE raRGA WAy WouROfo @ tdroxyabkybotABE ) agRYLat e,
wherein no tin conpound is used as a catalyst in these two addition

reactions. 12 er@ho@e@.T 2002 3. The ultraviol et-curing conposition for
assenbling a hard disk drive according to clain 1, wherein said urethane

(meth) acrylate, whiaghlies @fMaine eamRenentziofc sa baluisayi £ el - 8aE080n
conposition, is a product of an addition reaction, using an organic zinc or
an am ne cogpeulgsas ia catealiystentietrnveertlaie | Siony aratleox)y bape 6f s@abh as

i socyanate oligoner, which is prepared, by using an organic zinc or an

am ne conpomihde bramlateol ydsteodanaieg,a diydr Gaetgroupaptoat¢ eamiingheor in
a side chain thereof and an isocyanate conpound having two or nore

i socyanat e gkoeps peempbescalfethgnamangy @pbryugdsud nefludenydr oxyal kyl
(nmeth)acrylate, wherein no tin conpound is used as a catalyst in these two
addition rehELRSRYIaRintne et IGYSLAF G EdHosi ti on for assenbling

tetramethylethylenediamine, pentamethyldiethylenetriamine,
pentamethyldipropylenetriamine, tetramethylguanidine,
triethylenediamine, N-methylmorpholine, 1, 2-
dimethylimidazole, dimethylaminoethanol,
dimethylaminoethoxyethanol, trimethylaminoethylethanolamine,
(2-hydroxyethyl)morpholine etheramine, N-methylpiperazine,
N,N’-dimethylpiperazine, N-endoethylenepiperazine and the
like.

To impart UV-curing properties, photosensitizers
(e.g., benzoin ethyl ether, benzoin isobutyl ether,
benzophenone, hydroxybenzophenone, methyl benzoylbenzoate,
benzyldimethyl ketal, diethyl thioxanthone, diisopropyl
thioxanthone, 1l-phenyl-2-hydroxy-2-methylpropan-l-one, 1-
hydroxycyclohexyl-phenyl ketone, benzil, camphorquinone,
phenanthrenequinone, Michler’s ketone,
trimethylbenzoyldiphenylphosphine oxide and the like) are
added to the urethane acrylates obtained by the above-

described reaction to give ultraviolet-curing compositions.
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Y+10%Z&f()'%g%é%%f)tﬂ%reof. Next, 100 g of hydroxyethyl acrylate in
the equimolar amount or more to the isocyanate group of
this polyisocyanate oligomer was added thereto and the
addition reaction was performed at 60 to 80°C in the
presence of zinc octylate employed as a reaction catalyst
to give a hydroxyethyl acrylate solution of polyether
urethane acrylate having an acryl group at a terminal
thereof. To 100 g of this solution of urethane acrylate, 2
g of l-phenyl-2-hydroxy-2-methylpropan-~l-one (product name:
Darocur 1173, manufactured by Merck & Co. Inc.) as a
photosensitizer and 5 g of fine silica powder (product
name: Aerosil 200, manufactured by Nippon Aerosil K.K.)
were added to thereby give a ultraviolet-curing composition
for a flange gasket of a hard disk drive housing case.
Example 2

A polyester urethane acrylate was obtained in the

same manner as in Example 1, except for using 100 g of a

hydroxy group-containing polyester (product name: F15-20,
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manufactured by Asahi Denka Kogyo K.K.) and
triethylenediamine in place of the polyether and zinc
octylate used in Example 1, respectively. To this
polyester urethane acrylate were added a photosensitizer
(product name: Darocur 1173, manufactured by Merck & Co.
Inc.) and 1 g of t-butylperoxyisopropyl carbonate to
thereby give an ultraviolet-curing composition having
anaerobically curing properties imparted thereto for fixing
a cap seal in a hard disk spindle motor.

~bodi 0 Hard Dis]

The ultraviolet-curing composition for a gasket
obtained in Example 1 was applied onto one face of a flange
of a hard disk drive housing case and then irradiated with
UV light (2000 mJ) to give a hard disk case having a gasket
made of the cured urethane acrylate formed on the flange
thereof. Next, a cap seal of a spindle motor and a
magnetic head of a hard disk drive were fixed by UV-
irradiating and heating (70°C, 20 minutes) the ultraviolet-
curing composition for fixing a cap seal obtained in
Example 2. Then, a hard disk drive was assembled by fixing
with the ultraviolet-curing composition. The obtained hard
disk was integrated into a computer and used for 6 months.
During this period, the hard disk drive was completely free
from operation errors. Then, this hard disk was taken
apart and the surface thereof was microscopically observed

to examine whether any deposit had been formed thereon or

not. As a result, any deposit even in a trace amount (e.g.,

cloudiness, etc.) could not be found on the disk.

10
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FUNCTION

In the ultraviolet-curing compositions of the
invention, no organotin compound is employed as a catalyst
in the process for producing urethane acrylate serving as
the main component. As a result, no tin compound is
contained in the outgas components thereof. Thus, no tin
compound adheres to the surface of a disk and there arises
neither a collision of a deposit on the disk with the
magnetic head nor a chemical reaction with metals deposited
on the disk. Thus, operation errors of the hard disk drive

can be prevented.

EFFECTS OF THE INVENTION

Because of containing no outgas component, the
ultraviolet-curing compositions of the invention which are
free from tin compounds are usable in fixing or bonding the
following parts of hard disk drives:

(1) packings in housing cases of hard disk drives;

(2) cap seals of spindle motors;

(3) in fixing magnetic heads; and

(4) in bonding substrates to connectors.

Particularly, in the cases of having packing parts
made of the ultraviolet-curing compositions of the
invention, thermal strain or deformation in the heating

steps is not caused, which makes it possible to prevent

operation errors caused by dimensional errors.

11
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1. An ultraviolet-curing composition for assembling

a hard disk drive, which is used in assembling parts of the
hard disk drive, said ultraviolet-curing composition
comprising a curable component,

wherein said curable component of said ultraviolet-
curing composition is a urethane (meth)acrylate obtained by
an addition reaction, using an organic zinc or an amine
compound as a catalyst, between:

an isocyanate group of an isocyanate oligomer, which
is prepared by using an organic zinc or an amine compound
as a catalyst in an addition reaction between an isocyanate
group and an active hydrogen; and

a hydroxy group of a hydroxyalkyl (meth)acrylate.

2. The ultraviolet-curing composition for assembling

a hard disk drive acceording to claim 1,

wherein said urethane (meth) acrylate, which is a main component of said

ultraviolet-curing composition, is a product of an addition reaction, using an organic zinc

or an amine compound as a catalyst, between:

an isocyanate group of an isocyanate oligomer, which
is prepared, by using an organic zinc or an amine compound,
from a polyether having a hydroxy group at a terminal
thereof and an isocyanate compound having two or more
isocyanate groups per molecule; and

a hydroxy group of a hydroxyalkyl (meth)acrylate,

wherein no tin compound is used as a catalyst in

these two addition reactions.

12
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main component of said ultraviolet-curing composition, is a
product of an addition reaction, using an organic zinc or
an amine compound as a catalyst, between:

an isocyanate group of an isocyanate oligomer, which
is prepared, by using an organic zinc or an amine compound,
from a polyester having a hydroxy group at a terminal or in
a side chain thereof and an isocyanate compound having two
or more isocyanate groups per molecule; and

a hydroxy group of a hydroxyalkyl (meth)acrylate,

wherein no tin compound is used as a catalyst in

these two addition reactions.

4. The ultraviolet-curing composition for assembling
a2 hard disk drive according to claim 1,

wherein said urethane {meth)acrylate, which is a
main component of said ultraviolet-curing composition, is a
product of an addition reaction, using an organic zinc or
an amine compound as a catalyst, between:

an isocyanate group of a polyether/polyester
copolymerized isocyanate oligomer compound, which is
prepared by an addition reaction among a polyester having a
hydroxy group at a terminal or in a side chain thereof, a
polyether having a hydroxy group at a terminal thereof, and
a diisocyanate compound having two or more isocyanate
groups per molecule; and

a hydroxy group of a hydroxyalkyl (meth)acrylate,

13
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wherein no tin compound is used as a catalyst in

these two addition reactions.
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