5 ° Esterification of (meth)acrylic acid with an al kanol

The |nvent|on relates to a process for the esterification of

(meth)acrylic acid with an al kanol in the presence of an esterification
catal yst, in which unreacted starting conpounds and the (neth)acrylic ester
10 forned woespepmar ated of f by distillation and a bottom roT/AUSIRY3S?

conpri si ng oXy esters is obtai ned The term (neth)acrylic acid here
denotes, as is custonmary, acryli ctlor net hacrylic acid.

The preparation of vyl

carried out by este%ﬁl@ﬁmgxﬁgﬁm&m%éﬁs Is at

el evated 15 tenperature in sence or absence of
sql vent and in the presence of acid as cata yst (DE-A 23 39 519)

di'sadvant age of Thmp@smémewoafrebmﬁaa dpslotage Somponystemdar ¢ dissact | ons
et unr eact ed Airt ad more PRKGIEN) oY Erackpiok siidttioi SRR of, K- ©
(rret h) acryl & e ah entive\E-blocloed 20 (M chael additi on) to give a conpound of
ddsont ot he-doubt cRRaRG Wit Ja B8 ks HAARY'FincBh NABE R o1 (e
general formul aidcteasddictd forextrehibly predis¢ Read positidriing gystesisb Meicelcoit Ridebrt | on,
g} éegb})?/g\e/isafgg (‘Z@vﬁr These ad E:s'gﬁs al Ig%& mmeers,gsclatgogmag? acchlkotyhy esters)
[err] 35  resolution to filﬁél’j ﬁ&mtlon and center a transducing head over a selected track.
° 10  This inadequacy has led to a variety of proposals for a second stage
microactuator to effect fine positioning in high track density disc drives.
The microactuator proposals have taken several forms, from an
electrostatic microactuator attached to the slider carrying the transducing head,
to a piezoelectric microactuator installed at the head suspension mounting block
15 at a distal end of the actuator arm. These proposals all associate the.
microactuator with components of each individual actuator arm, which imposes . .
an artificial minimum thickness constraint on the actuator arms. In other words, .
the actuator arms must be thick enough to accommodate the microactuator. This - .
constraint contradicts the general design objective of minimizing the mass of the
20  actuator arms in the disc drive system. In addition, the proposed designs locate
the microactuator a substantial distance from the E-bjock pivot, introducing head
skew and failing to maximize the displacement of the head for a corresponding
movement of the microactuator. _
Therefore, there is a need in the art for a dual-stage actuation system
25  including a microactuator that does not limit the minimum thickness of the
actuator arms, minimizes head skew in fine positioning operations, and
maximizes head displacement for a corresponding microactuator movement.
SUMMARY OF THE INVENTION
The present invention is a system for positioning a transducing head of
30 a disc drive over a selected track of a rotatable disc having a plurality of
concentric tracks. An actuator assembly includes an E-block body having a
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where x,y = 1-5 R = al kyl R= Hor
CH3 Wen R = H the esterification is of acrylic acid, when
5 'R = CH3, the esterification is of nethacrylic acid. The
probl em of oxy ester formation is particularly acute in the
preparati onWO923546r s of acrylic acid, with the main oxy erCnuEWMMﬂned
bei ng al koxypropi oni c esters and acyl oxypropionic esters where x,y =
1. In the preparation of esters” & nmet hacrylic acid, oxy ester
formati on occurs to exte The formatjqn of oxy esters is
described in DES®! 'Q’Sa%h?o%gi?gﬁg"éy ‘sﬁﬂvg{’lf‘ﬁh?‘ﬁﬁ’@s hAo&qe’(sﬁgnef iR of oxy
esters occurs e&ﬂﬁlﬂﬁslﬁéxh)thé Bdﬁti&fbody A hesiéuspension lethardisif iifdieding the

i mportance I S,0xy ester

t f t I t, t |
For mat i on-i n_t hEPBEEE BEHR coFested J9 o0 B B he pERRDE S, ARIVGEHRAE | 1
particular (ergdp r%awinﬁb%mﬁmmyocﬂ%aﬂ{ Cthe Blblodkboid) Gs IR B! | on. of

n-butyl 15 acrylate and 2-ethyl bexyl acryl a 1S a
cHaract eri st3 c 8fe pivet canyidgesangh forms a thinge gioint etweem the-block ibedy and th&bove t he

oot g DOUN: ik Bidlddg, Af redhitioh'diblor Yofifld the ade il Shackiy hoduf e

and any organic’s al So us y such
esterification mziads effect ooarsepositiosing of thelhegd @ith respect ite thegelectld trackpafy at | ng

unreacted startiy,n ounds and et .ester m,t.he reaction
o e by o ot ARl di oA Bifadcic AtdlEh if b et in the B obdy) 43

est eri I i cation bﬂa{b@uﬁp}g?ﬁa@ddaandemmaddbswmhaaggeaémﬁnﬁél piaidueliabﬁl | ic by |
extraction er a or a al or exa e mann' s
Encycl opedi ﬁg of clepgts e %w'hﬁ%ﬁ?@?‘} g‘?f& aroppd t@‘l fangg P°“\r;pdq effect e 1 )
25 The bottom Pbﬂdb&ﬁﬁ Bﬁfﬁ%lﬂlh@%&ﬂeﬁié&%%éjmédwﬁck‘b?me gRat ai ns

t he oxy esters which result in a considerable loss in yield
For this reasonln%ﬁ erabagliment; eeliefis formed imtheE-bloek bady-adiasent to the hingeor der t o

sol ve the probl e%}is t drhus,
JP- A-82/ 62229 d scr giél'ht tg%sﬁreﬁ %fe)ﬁg?ﬁ%lﬁ B&Ig;ﬂlﬂgrn eeﬁe&h hnbm ling 30
esterification’ wemmgsofthnmmdem?elepam of the al cohol used and acrylic -

acid and
[err]- hydr o}(sypr opi on| C aC| %sp °fﬁ‘§."r“’°é‘3?‘% § aa?%m‘r)de?:{)’\’/oes}ugami,& tgalnsn%qcmgand

economi cal r et utheaddf & disc ﬂnodmdrsa selected dracls b4 irdtatable idisc haeing tai plurality

therefore . ot possible. JP-B-72/ 159 descr t he ratjon of

acrylic esters 6‘@ ncentric %t AR acRIBIor pssam @BPSL&*’@?}PX‘“@&E@Q%ﬁ Yacrylic =~

acid in the pre dg)ﬁ cavify) BCleast One actudler drhy Siféndiigefronh kel ibfutk botipvever ,.
u

this forns as by-product equi nol ar nount s of err] al koxypr opi oni ¢
acid whi ch canndt eﬁbswwapﬂmaalwd%%?heﬁmdum g‘i ¢%n and

therefore rﬁ”e%?EHedeﬁifo?afmtaﬁah%hvoté&rﬁgg?déé%ﬁty%%els-blockb&w bpe the

di ssoci ati on of the M chael dition product but
[ er r] - but oxypr op3-laek kodyde eftacbmm the pivotcastridge spd-fopmg :yhl;nsapmel kefueand

water, Howsver, BEEINKERa} B BE BREEGEe TR b hbiuRch hofl S Bk RSSO0
describes the direstecthe actuator memblycnbouﬂﬂae lakis It effectcarse posiioniogiof thel and | |
(see above, x = héad mjt?l relsxralect to the selected track of the rotatable disc. A voltage is applied :
25  to selectively expand and contract a piezoelectric element in the E-block body,
thereby distorting the E-block body around the hinge point to effect fine
positioning of the head with respect to the selected track of the rotatable disc.
In one form of this aspect, a relief is formed in the E-block body adjacent to the
hinge point to facilitate distortion of the E-block body in response to expansion
30 = and contraction of the piezoelectric element. .
BRIEF DESCRIPTION OF THE DRAWINGS
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t.he’ presence of titanium al koxides. In this reaction, the conversion is

| irkewi se low (< 60% and |arge anounts of titanate are necessary. This 15
process is therefore uneconom cal and environnentally unfriendly because of
the |l arge amounts of titanate to be di sposed of. GB 923 595
descri bes t mossarsséery of nononers fromthe residue oPCT/o897/07352
esterification of acrylic acid with al kanols in the absence of nol ecu- _
| ar oxygen. It recommends, inter alia, the renoval of all volatile nononers
20 prior to the dissociation, dissoci-a&ion in the presence of sulfuric

acid and renova f the dissqciation products by npans of ~a stream of
inert gas. - Accoh’&ﬁq’nb'stﬁpmcﬁ‘;’@aw&ga %gWMﬁW% al ways -
carried out at at Iem.2isa?ﬁﬂ%ﬁaﬂm%%mﬁﬁwﬁﬁﬁﬂ%ﬁﬂ-m%

and this has to be dug out of the reactor. This process is therefore
nei t her econoni d4eckipigzogleptric mipreactaatorcageprding to the praseahinveationt ri al scale. A

further disadvantage Egiﬁ . |4 Weelkctric mi CN- A
1,063, 678 descri bes tp?%%ilaggg@l |@f’ino¥ tﬁgﬁg%ﬁl%‘rop. Omcémcroactléaé Ter

present in the ebownid Fi&t3d.on residue in the presence of sulfuric acid.in

a cascade, with tenp tyre d_cat I cancentration . 8:,1. 59 ei ng 30
different in each rez:g@b}i!l.ls sy %ﬁ‘s? ﬁg“% 8}‘5?’1"8'&{8% 'gnlg‘"ﬁ r'llation
to block piezoelectricAmicroacRfdf adtatding ko no furtherl eadoinfehe of fike

process is very cunbersone and does not achi eve hi gh conversi ons.
Finally, CN-A 1 RS%803GWIEORc | hes t he dissociation of al koxypropio- nic

esters in the preseng@Gos is%ﬂbﬁlﬂgb&pﬁﬁbﬂwdf%&biom eZdelRRIndicRRcuasf ¥ i C
esters. This is carried out stepwi se. The dissociation is first carried out

under ref| utOanchewe in EBGt4-0on products are subsequently distilled off. The
dissociation of thpesaVEDH HEGCHIPTRONDITAS BEIRRIES FVMSODIVENTShe
preparation of etr et nyT —acr & (eLrl etnoxypropronate, nethyl”
.met hoxypr opi onate) HE. bw&%ﬂMpﬁmMeVMmKﬁplm-eMMt hanol .
Here too, the pr 18 s LGAL t | iﬂtﬂ:‘ _

conver si ons. ﬁ?ﬁémeqttlafgﬁgg’hggﬁé@{leg*gtﬁgeq%dr@éﬁ?f@r?%gt?‘n galcarry '
-out the redis- differentebetwesh spatiellysepamted pomtsaiogdne dI3raxisicagsebhetpamsionpr oduct -
and to reuse.the startin cid, .stapti Lcohol .and target esger obtained
t her eby for?§he 05399"”%8%&38‘?&%@‘%@?&?%@%3?&% 'W%e@%‘iﬂ/ant ages
s_OL_ t he. proceﬁse&hgﬁ%l_hﬁﬁﬁqﬂbfﬂk p@a"zbf _electric,cryst?l layéfémhﬁmg;]lﬁ@mnl ttmt'l‘ﬁdgj S . o
obj ect is achieved a8 process for esterifyin ne acrylic agid with an
‘al kanol in.the &%@eﬁescsiemsatlé’s@@#weéé?%ﬁk%ﬁéﬁnﬁm tpe acted
starting conmpoungdsnhédsi, dde ahdeF 330directibrs KRSEdEn ArPipPHied bKagesepar at ed of f by

‘distillation and a bottom product containing oxy esters is obtained,

wher ei n the bottom pASGuds 3 plas dies ofiadiscodriveastiation pepmbly 20 apcording tom
product 15 96 %Be pidsedGhbhtibh! "DistBliVE Ao Cashiihily F0GnbilBes VOlcPBIiPT S
present in the bottom product are dissocliated at an” el evated tenperature in
the presence of metor (¥EM)I22s Esbletikftiody 25t adtuason grmst39) extenging from Edblock (b)
the oxy esters gr s LSt t4 f t

product, the ditgotd' Izﬁ’a]t(’%i ?%gg m&%ggn%yt?%c%%%% @a%f%l%fééﬁ%gﬁ%*gw

~di ssoci ated at ecandedimbalt36dconnected at a distal end of Joad beam 34 to support slider 38,

which in turn carries a transducing head. Pivot cartridge 26 is provided in cavity
25 37 in E-block body 25, and is rigidly fastened to E-block body 25 at one end,
such as by one or more screws 28. Piezoelectric element 27 is provided in E-
block body 25 and includes terminals 29 and 31. E-block body 25 is supported
at three points to pivot cartridge 26: at fastener 28 along the longitudinal axis

of E-block body 25, at a point 45 adjacent to proximal end 43 of piezoelectric
. 30 element 27, and at hinge point 39.



t.enperature in the presence of acid catalysts different from (nmeth)acrylic
acid. The al kanol is preferably n-butanol or 2-ethyl hexanol. In general,
from 5 to 50% by weight, preferably from10 to 40% by wei ght, based on
anount of bottom product in (a) or distillate in (b), of (meth)acrylic.
acid is adowolos/x78st h) acrylic acid is normally added in a pepusknosn per
se, stabilized by neans of polynerization inhibitors. According to an
advant age- ous enbodi nent of the invention, the process of dissociation is
carried out in the presence of nol ecul-&- oxygen. o
~In.contrast to di sso&mi on without the additiqn of (net héacr’él'i c
acid, the process ac P &F QRsTateddn a masaer knowadn theiast 1o sotatedirblegk beflynat i on

of. by- pr odyghég Fg)@{ &driFide 86 BRLAd 204 4 hﬁlﬁﬁmerﬁteay wasl'sel%g%sgﬁon slidgoyr ding to

an advant ageous devel opment of the invention, t . om product has
added to it, i noxefoselactsd trasks A2 of disg 49ptating armnd @misc4lt aFgrsmore precisenhi ch: i s

different from %&%@Q&&e&mgmiﬂysﬂcﬁﬁggéa dg&&s&g’gé_ﬁ%ﬁ aé%ng furt___'her

aci ds sel ected .group consisting o acl
sul furic aciil oritspl3@syxisoby epplyingl a voitageatokteiminals 29rand<3il, distortingErtdecksuch .as

"0 i trerent. 1o % Haltedie pRiSion ek 2€ R sesbrg o ek Mok de BB 7 om 1
to 20% by \Refighs3 ispﬂr&‘e&b?ﬁfco?néd EDIdcR bbay2hadjacém hi(n%)ﬁ%ﬁﬁh a9 the

anount of thgqcﬁ_ottgim pt o in. (a) or destillate in .
Cor respondi ng ¢4 HCE3e: stortion.of Eplock hady 23 LFCEPORER 19/ FERATEN OT Postragtinn
redi ssoci ation igf pidzbdledtsfic Blefemced mtemativelﬂj[asﬁdlﬁtﬁat OfVB-bRRR Yoty h§memf the

oxy esters. It is particularly useful if a strip- 15 pi ng gas pref erably

cont ai ni ng Ml edingsrpoint 3§ aray be gemposed of romplisntimaterial to aghigve dhis pasultuct i n
(a), or through the gy&tslid gh h&eggﬂafnoaﬁﬁ:dﬁﬂem%m s?s':tem of di
n products.

entrainer for the dissoclatio r or mxtures of alr with inert
gas (e.g. nitrogiive acnsionchssentblyy2®shoivn inFEG. 2s Piseoclenpiiceglengent 27 may be

The advant ages qf, t.he, pro S, pf _the present |pven ar, in 20,. |
par 1 cutar -t nanclerieleBEaIS, Py aaiiala Rt at BHGRMe 2P s 51 o Aok in, e
of by- pr oduhé diredtioh ofiarretvivar Glong the ‘33 ads of pleaseltticclement AT dner . . -
anount of aci di c issociaftio catal yst js cansuned. Thus ng ot her
Ehings, CSalf or Sxasverdd GRS rfble 08 per et elemefctei oo if Ghinsd R0 ©1 1%
al cohol's, occur g&han Eip curs onlyoinQE€ iséttion bf ardsisl 44 bedausd the B-block .
di ssoci ati on yields can, be _achiev turn of the -

ed. The direct 25, r .
di ssoci ation mi DOy el W&&Mpyﬂ‘afﬁ%@ Pﬁ@%ﬁw slemepie2? is
(meth)acrylic esigdi ?&%b&%v&t@mﬁid%‘%% ?ﬁﬁt@“ﬁlﬁ"é&pmﬁi&h of PieSoel@BRON, NO
conplicated separ a%'l on of "~ the ether rom the ‘easil pol yneri zabl e
(meth)acryl i c eslement 37 distors Eshlgck body 25 to the positian-showa inidashed lings ps,25'.
separation t . : Lstil 1 ation
condi t1 ons Boperd SR 3aF 18 bhisgl A Bol 8 s pifblkfilige 2% vtk | 21
: as E-block body 25 distortionally rotates due to the expansion of piezoelectric _
element 27. The elastic distortion of E-block body 25 is focused at its weakest

point, which is the narrow portion of E-block material between hinge point 39

and relief 33, straining that material within elastic limits to distortionally rotate
'25  E-block body 25. Actuator arm 30 is therefore displaced to the position shown
in dashed lines as 30'. In a similar manner, contraction of piezoelectric element
27 would operate to narrow gap 46 between E-block body 25 and pivot cartridge
26, thereby displacing actuator arm 30 downward in the configuration shown in
FIG. 3.
30 FIG. 4 is a plan view of a disc drive actuation assembly 50 according to

a further embodiment of the present invention. Disc drive actuation assembly



’used in the esterification. In general, a tenperature of from 100 to

300[err]C and a pressure of froml to 50 nbar are enpl oyed. Any
conventi onal distillation apparatus is suitable for the distillation
process. Since only a sinple separation task is to be perforned, a
simpl e spl appopuossg i s gener- s ally sufficient, i.e. aPCDUSATOTAST not
normal |y required. For the work-up according to the present

i nvention of the oxy esters obtaigied in the bottom product in the
esterification or of the oxy ester distillate separated fromthe
esterification fQhtigas \Pcﬁlz@ptm&&%aphse actuator &t 56 &&eﬂ&?g:ﬁ&h Blblobk | acket
heating or heating coil, el se a forced-circul a- tion evaporator, for

exanpl e a fall ibegy25)load me@mfﬂMQ@f %t&ey}mounﬂng toskH2ed with a
resi dence tine a\ﬁgpﬁ?ﬁhuct ? fnpgcrt#ltsﬁcg Wt&gmﬁx b&id 54 to sup goﬁegggraggl on of

t he di ssoci ation om product or oxy ester
distillate, i t whyhhauarhamﬁagmsdncmghaalb R.\votsmdgeé’étlsmvmmmm super -

U5 CThis 1 ost | (L0 BIpoRopat At 5 Loyl oA SRR AL 2 SR T T, o,
o thploI y@rmg?ﬁgfﬁog?gt ot clonts 380 F3 |e§emen952 gwd'uentpdlmw ing out
{Tﬁgog‘?ocgss of qhﬁé;rﬁp'@g%pflpmﬂg%element ?Y)Pﬂm ﬁé# ﬂ g{!"@g y %

formed in the balliaey B{Bcﬂmc Hoaytzbenssﬁ&idétaﬁmaarw&dose ssmontbad{from.the
bott om product are as fol al yst: east one

aci d sel ected f2din mpmquoamm@mnms "0 PlVOt cartridge 26: at fastener 28 along the stjng
of m neral ,aci dgg %%%aﬁéﬁguk £-biotil 8l 2524t a0boint 45 adjacent to proximal end 43

and phosphorlc ACP organic acl ds different

from (et h) acr ybf;nemlemncfehmeméﬁ;pﬁnd &ﬁbkssbpow 325 ‘

aryl sul fonic acids s gp! R d

p-t ol uenesul foni c acy§&fflsﬁgo£%?%?u al yst: mthearttorotzgsg ol Ckbo th
preferably 5- 15%b:)ﬂyi§otgiaﬁndgeZ6aruund axxs?Aandtherebycoarselyposmobahdmimn the
amount of bottom pr OF 0N the

oduc (
amount of the ofYer Eﬁa&ﬁ ﬁ of disg40 rotating around axis 41. For more precise
separat ed fy50m iloRetaerits %z@ﬂ&dﬂ@élem&lt(m)is selectively expanded or contracted along

7 ' Anount of th)yacrylic acid: 5
preferably 10- 4g%d§§, %N}h@p gavotagetotermmals 54 and§6 gxsgorﬂ/ng\'\ﬁéxgogij on the

amount  of bot t Ogygy 9414 hirdriiné f?smon of shder 38 with respect to tracks 42 of disc 40. on the - -
anount of the oxy ester di sti

separat ed from Reliefhiz gsmwfgabmf@;medqm(%-})lock bodyr23adjacgnt, 1. hinge point 39,
150-250[ err] C, { Fafcﬂiﬁﬁg ot of BAIGK ﬂoﬁy 25 5 in 1 re$poRSetH efpansion or contraction

preferably at rc pressure
reduced pre2sur ef @moeldmm elhmenﬂﬁsoAltanmdypaqwmon of E-block body 25 near

hinge point 39 may be composed of compliant material to achieve this result.
FIG. 5 is an enlarged plan view of the microactuation system of disc
drive assembly 50 shown in FIG. 4. Piezoelectric element 52 may be selectively
controlled, by applying a voltage at terminals 54 and 56, to expand in the
25  direction of arrow 58 (along the d33 axis of piezoelectric element 52), the
exaggerated outer profile of the expanded element being shown in dashed lines
as 52. The expansion of piezoelectric element 52 distorts E-block body 25 to
the position shown in dashed lines as 25’. Expansion occurs only in the direction
of arrow 58 because the E-block body material adjacen_t to the proximal end 43
30 of piezeelectric element 52 is rigidly fastened to pivot cartridge 26 at point 45.
Essentially, gap 46 between E-block body 25 and pivot cartridge 26 is widened,



ducts imedi ately vaporize) (< 1 atnm) 10 Stripping gas, I f used:

anount: 1-100 1/h Reaction tine: 1- 10 hours

Conver si on: . [err] 90% The reaction is carried
out, for exanple, by the bottom product 15 to be dissociated being taken
cont i nuous| ywosgmsdhe distillative work-up of t he est evgTfusyBéBISN

m xture and fed together with the dissociation catalyst to t he

di ssoci ation reactor. However, the reaction can also be carried out
batchwise. It is also possible to use-®-senicontinuous reaction procedure
in whi ch the_product to be dissociated is continuousl fed to the

di ssoci ati on 20 as Ecldeekobody ¢ distortionaliy retateshduecto she expansiom of piezdejestric  and
the bot tom prodyfindsesa The HEARRforiBh SF RIS HAYYS I rihal 8¢ e lelilyy cactor
only after the dissoclati 'S conp I'ssocClat1 on products are
separ at ed of f cqoint,rukids isythb;aarrow pothontuf IB-blibclomaterial between hmge polite39

applicability of th SCJa, ocess,.descri hed is res rlcte..d
to a speci fic thé %“eggg‘tgr gc%'ﬁﬁ“b’ﬁ Slﬁ"(?ﬁ*‘m\ﬁn‘f’cdjﬁ?’ﬂ E
esters, i.e.5th&-back b¢dynzscmmtadﬁml 3isdheréforedisplared & the ﬁﬁoxbmwnoduct__s
I n general t he e;ﬁg@i are ared customary met hods (see U | nann's

Encycl opedi a of if Jinegjas Qs ‘Rﬂme"AP"“W"FRf e%FPmﬁele_ﬁL’Gl?‘ ff.).
A typi cal exanplsg yaduld W@Ma&w@i un%%ewma:%dﬁzs %d fivSaitRdge

precedi ng the dissociation of the oxy esters can tak | ace can be br| efIy
presented as f ol20othereby drsplampsmwrwmwmww@ep@nﬁgumnon shawmin7- 1. 2
(molar) 5 Cat ghg g sul furic acid or sulfonic acids
Amount of catal yst 0.1-10% by weight (preferably 0.5- 5%

by wei ght) Blised on Mdmmghm@nelamc micradotabtof idiegctly radjacent to pivot

200- 2, 000 ppm of obhi
on the wei ght uﬁ!ﬁ@éﬁ %Q P@gﬁ | ngiigodlsplacement of slider 38 in response to an

mat er i <[31I s)] ekpamsion @n comtraptisodfithe piezoeldficlfitraactuhtos, due od ﬁrea&liyh of .
90-130[err] C Reactio i ne: . . . -10 hours
preferably 1-6 HGHAEr arm 30 f)etween the, micgpactuptof, a“%ﬁ‘“é‘ﬁﬁé. i’félan(eéeraplary

cycl ohexane or tegibodinseht, Mibe twidusqﬂovement to rﬂ@ﬂ%heWn Ofatio is

esterification. The esterifi | catji.on can bhe-carried out at at m)spherl c

pressure, ubRler 2PpOBIBReHHsHher N%r@é@ﬁ‘@woﬁ“%d%dﬁmb#}@c by ﬁ‘?“essure
ei ther conti nualhitrdabubat &MinSSized, since the microactustbr {s"16caftQl Frebily adjaceRd.

esterification of acrylic acid w fh al kanol's, t he bottom roduct .
obtai ned after dJopgxisdd4 n@u@wuqixmnmhenﬁgmww aetpation effected by ‘&Ms%z the
unreacted startifg gaterials and the acrylic ester generally has 20 the
foll owi ng conposition: 1- 20% by wei ght of acrylic ester

50-80% by wei ght of The pieabelestriqmizpiactuatoespapsthe venticzhhieight of E-block bédy30% by

wel ght of g0 3%4] BXYANed R HadE 5y ERGS oh Hie Hickndsbes of individual actuator arms
30 extending from E-block body 25. Therefore, the actuator arms 30 may be

designed with minimal thicknesses and masses, improving the overall
perfonhance of the disc drive system. _ :
The piezoelectric microactuator may be configured to expand and contract
25  inresponse to applied voltages in the d31, d32 or d33 directions. The preferred
configuration (yielding the greatest microactuator movement for an applied
voltage) depends on the selected dimensions of the piezoelectric microactuator
for a particular disc drive, but any of the configurations are acceptable.
- Although the present invention has been described with reference to
30  preferred embodiments, workers skilled in the art will recognize that changes



r erai nder mai nly stabilizers (phenothiazine) and pol ymers 25

Further details and advantages of the process of the present i nvention
may be taken from the exanpl es described bel ow Firstly, a
result achieved using a process not according to the present invention
wi || be deswoiokessdy neans of a conparative exanple. PCT/US97/07352
COVPARATI VE EXAMPLE 9

A glass circul ation reactor (volune:‘f‘l) heat ed by nmeans of a

heati ng plug was charged with 50 of, an ,oxy.ester distil] at i ned
from an ester mayheupeie ?g%%ﬂ? ‘?ﬁtﬂwtbe%&wﬁ‘"%‘lr?ﬂ‘éﬁ%?% to%@cstg?lgeﬁéf\?hi ch has
been freed of tfhieinR&itidnesterification catalyst, together with 40 g of .
p-t ol ue- 5 nesﬁl onic acid. The oxy ester distillate conprised

11.0% by wei ght of butyl acryl ate, 64.8% by weight of
butoxy ester I ( R= Cerr]H[err]) 20.5% by wei ght of acyl oxy
ester Il ( R=derr]Herr]). The di ssoci ation tenperature

was 195[err]C and the operating pressure 10 was 1 atm
During the dissociation, the esterification residue to be dissociated
was continuously fed to the dissociation reactor, regulated by the level in

the reactor. The di ssoci ation products were taken off in
vapor formand 15 condensed at the top of the colum (50 cm x 2.8 cm
enpty) superposed on the dissociation reactor. Over a period of 119.5
hours, 7,401 g of m xture (62 g/h) were fed to the dissociation
reactor and 7,080 g of di ssoci ati on products were condensed.
According to anal ysis by gas chromatography, the condensate 20 conpri sed:
72. 0% by wei ght of butyl acrylate ~13.9% by wei ght of

but anol . 4.8% by weight of acrylic acid 1. 4% by wei ght of
di butyl ether 25 6. 6% by wei ght of but enes 0.2% by wei ght of
butyl butoxypropi onate Conversion: 96% by wei ght based on oxy esters.
The di ssociation bottonms were still readily handl eabl e (punpabl e) at

25[err] C and contai ned no solids. 30 EXAMPLE OF THE PROCESS OF THE
PRESENT -1 NVENTI ON S . o



10 A gl ass ci rgslsatd 9

86 (volune: 1 1) heated by
means of a heating plug was I %80 g of the oxy ester
distillate fromthe .ConparaL : mlm I}Mth addition of 40 g of

p-tol uenesul foni ¢ acid and ¢ ic acid (stabilized wth 300
ppm of phen¥OfABHAGe). 5 The di ssoci ation t enperstrusdTns:
195[err] C and the operating pressure was 1 atm The oxy
ester distillate to be dissociated and8the corresponding addi ti on of
acrylic acid (3Q9 Lght) were continuously fed to the di ssoci ati on
reactor, regul Siin the reactor. The dissociation 10

products were cpndengQdstah fopﬁ)g.ﬁiﬁgniﬂé at{}&sﬁﬂiﬁﬁrﬂfé!sgf & dist 2¥F88§&]118 hou’rs

enpty) superposed on the reac er a per
12,323 g of oxyselested tragk ofia rofatabl¢ tid¢ having ayphnyalisy of Boicditrig teicks tthdi | | zed

acrylic acid e 9’-?{] e dissociation reactor and 15,529 g of
product m xt u\rl\gsrwere&(':%’n eg'sed. According to 15 analysis by gas

chr onmat ogr aphy, the anccthetos assemblyrbavinged: 67.3% by wei ght of but yl
acryl ate 5. 3% by wei % 0 . bytanol 21. 2% by wei ght of
acrylic acid 0.4% b l?ﬁ{‘ body m"h"g‘F&)d‘t ¢avitg; they Esbdock” bodyobaing wei ght
of but enes Conver sinedabl® 486ub ¥n WRis:Oht , based on oxy esters.

It can be seen fromthe above exanpl e of the process of the pr esent
invention that this pr océ%b’aﬁt@&BF@at%afath&glﬂﬁrqhéheMrbpﬂws and

T e Gl Head Sl ol ol of, HARMGRE oo
(meth)acry@®c acid with an al kenmested tp athend of the peteaterarm; afd an
o e o B 06 S S A R gy 50
bot t om product cont ai ni njeiog pttachied it thiespivdtt aaitridge and forfing 4 higgdpéin®™m pr o-
directiy w th (et by acr yPRECHL A Erblock Ry aid B8 bhobedrBEer s prosent i n ¢ he
bott om product are ailowaeschitii étoRBpeatiiéht @hlpled to the actiafiiRBIcAibY & I N the
presence OES acid catal ys%statgl feearcglg%orfarsgertnnbly about the axis to effect coarse o
positioning of the head with respect to the selected track of the
rotatable disc; and '
a piezoelectric element in the E-block body controllable to selectively
expand and contract based on a voltage across the piezoelectric
20 element, thereby distorting the E-block body around the hinge
point to effect fine positioning of the head with respect to the
~ selected track of the rotatable disc.
2, The system of claim 1, further comprising a relief formed in the E-block
body adjacent to the hinge point to facilitate distortion of the E-block body in
25  response to expansion and contraction of the piezoelectric element.
3. The system of claim 1, wherein the piezoelectric element includes first
and second conductive terminals and a plurality of piezoelectric crystal layers.
4, The system of claim 3, wherein the piezoelectric element expands and
contracts in a d32 direction in response to the voltage applied to the first and
30  second terminals.

THIS SHEET HAS BEEN
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(meth)acrylic acid or T(nb hebtlﬁas Resldcet s are first separated by
with (neth)acrylic acid and is dis vﬂl at an el evated

15
distillation fromthe bottom pro- ﬁ | he distillate is adm xed

tenperature in the presence of aci ys S ferent from -
(et h)acryl wo9s7sts 20 2. A process as cI ai med i npcriusymuris2

wherein the anount of (met h) acryl%c acid added is from5 to 50% by
wei ght, preferably from 10 to 40% Dby weight, based on the anount of

bottom productSin (B So'ﬁtem Of qlainy 3,| wharein the P&;oelectﬂc @lement expmudsrapdess as
claimed in clai gL ]n?a Mbﬁ.ﬁ%@%ﬂé&%%@@ol&@e aggﬁ 0! tRb £ shg Car i ed

out in the presence o ecu ar ox rocess as cl ai ned
in any of cl ai nsecdnd rinalsher ei n the di s- soci at ion is carried out at

f 150 to. 250 hl .1 A
p?gcr:ness asoclal err],ﬁi ﬂ's{eﬂfoc‘? et 32 m%?eé"r“ﬂ’ %‘%H]“&Pw aegt al yst

added is ansaci ébnidattsn @31 rcﬁl&ﬁdﬂeing'&iydﬂsecﬁf’tﬁe vbltdpe applict tdethe first @indls
such as sulfuric acjd or phosphoric acid, and organic acids different from

12 (et Wm@ascid, for exarrpl e al kyl- or arylsulfonic acids
such as methaney A ﬁbﬁ:&mrcpoaﬁbﬁingra &aﬂsabaemad bpni &is@qhde over a 6.
A process as clained in claim5, wherein the added anount of acid

cat al yst di fferwtqdr@ﬁ((frfeﬁ rgtmblwdm haying #S’llnlm'noi concentyis, tsackevethght , 5

preferably fro y wei ght, based on the anobunt of bottom
product in (a) or 3| %?&ﬁ}(g‘?% in (b). 7. A process as clained in

any of clait® 1 to 6providegeam atthstordassembly havingcam E-block bonl;amcludﬂxg)at under
reduced pressure (< 1 at oces ainmed in any of
claims 1 to 7, wherein ar%ﬂ“f’ﬂﬁ? #‘3"‘1‘6‘ bodlgs%elﬁég ‘B&gi&lw BB JRis; Atlept « om
product in (a) or distil |@teeadumdr' Dernd rexﬁﬁaiﬁg from thé cB-bbma\may,he head
di ssoci ati on products. roce gﬁf’ cl ai,med cl ai m
wherein the stripping gass“ER&Eﬂ"n mechqmss ;‘55‘5 trefisfuging brgd gomnect 10. -
A process as claimed in aam%dbhme%ﬁﬁ@%ﬂﬂ, 4nkd 3l pivot cARRd A thé@avlt? o
. di ssociation products obtained are returned.directly to the esterl I cation
15 in the E-block body, the E-block body being attached to the pivot
cartridge and forming a hmge point between the E-block body
and the pivot cartridge; =
operating a low resolution motor to rotate the actuator assembly about
the axis to effect coarse positioning of the head with respect to
20 the selected track of the rotatable disc; and
applying a voltage to selectively expand and contract a piezoelectric
element in the E-block body, thereby distorting the E-block body
around the hinge point to effect fine positioning of the head with
respect to the selected track of the rotatable disc.
25 8. The method of claim 7, further comprising forming a relief in the E-block
body adjacent to the hinge point to facilitate distortion of the E-block body in

response to expansion and contraction of the piezoelectric element.
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