; Xye3eKH(T(62T7=8 - 1 TITLE OF THE | NVENTI ON HEAD STOPPER, MAGNETI C DI SC
APPARATUS, AND | N-VEH CLE ELECTRONI C EQUI PMENT BACKGROUND OF

5 The present invention relates to a head stopper limting thm"m'mmmmmme
of a head having a read el enent reading information froma record;n%

medi um and to a nagnetic disc apparatus and in-vehicle el ectroni ¢®™"

equi pnent including the head stopper. 10 4 n yecent years, a magnetic disc
apparatus and an optical disc apparatus, which are used in a personal
conputer or a server, have come to be nmounted in an autonobile. In this
connection, durability under sevefrer ogongrt rapgNkagycone to be required for
the 15 magnetic di sc apparatus and the optical disc apparatus. An exanple
of the requiregedorebobrEy, i SAGNODOChDUES, APPARADOS, hANDSINAVERIELEASES,
under the tenperature of 80C and the relative humdity of 85% A head

st opper (or a HBPPERPNIS BQUERMENTt hat 20 gives rise to a problemin the
durability in the case where the magnetic di sc apparatus or the optical

di sc apparatus i s used underBACHKGREGUND eOK dTHE t INVEBNEK@NDI i fi ed above. The
head stopper is a nenber for limting the noving range of a head having a
read 25 el ement rea@hagrresentatnysntdoor dedaitesatoe@ohgnlg Skeem For
exanpl e, pol yurethane was conventionally used - 2 .as a material for the
head stopper (&indh#per FhenmPRéNFayRBERCOdi 3chapPabaliBd( 8e&®3dpanese

Pat ent Di sclosu&e éngai; No. 6-%19,7?6 and Japanese Pat ent . 2,634, 367).
However, if th&lFRGREL FE2G1RE 5NLBPRRLLRE FLOBXBoLEGOrE1Bdc R4 Bhvi r onnent
as the tenperatu&e of _80C ang.thﬁ.relative hunidity.o[v8§0 gor 1, 000 hours,
t he head stoppgp nﬁaeaoPaHBF afe ﬁﬁﬁeaPEaﬁ95P8|$?8dl§o a8-t6 e | i quefi ed.
As described a if.th [ I S er...s left to stand
under an envirg%égﬁfb%%Eagﬁﬁgﬁﬁgg%pggg H?gﬁgnéﬂg E%gﬁ F&ngfgé hum dity,

the heagdgstopper isy etr%@e?i“caé%%rjsr)t A Shaldr@iald ed 31 alpya 2@l R0 aih
failure to performthe intend purpose. BRI EF SUMVARY OF THE | NVENTI ON 15

According to appaspagt d9kct BepRrasent whAYent e, ukker en & Revoéed a head
stopper configured to limt a noving range of a head having a read el enent

readi ng i nf or mabmpnatetrosraar eeetdirng hare ddmet te beathosintr@erinbanng for ned

of a resin containing a hydrolyzable 20 group in an anount not nore than

0.7 nol e per ladgomdbidgnetila dhic ppaeatisnacdordbid ity amcterer aspect of

the present invention conprises: a magnetic disc; a head having a read

el ement readi ngevefrermapingd tiioms has wemeettioc bei gequdnméda fecadhst opper

configured 25 to limt a noving range of the head and fornmed of a resin

cont ai nlAg a hypa@edreEighidd sgr ePpparatas ansutbenoPtised H&F 0.7 nol e per

1 )

00g apparatus. An example of the required durability is
1,000 hours, or 3,000 hours in some cases, under the
temperature of 80C and the relative humidity of 85%.

A head stopper (or a damper) is a member that

20 gives rise to a problem in the durability in the case
where the magnetic disc apparatus or the optical disc
apparatus is used under the severe conditions
exemplified above. The head stopper is a member for
limiting the moving range of a head having a read

25 element reading information recorded in a recording

medium.

For example, polyurethane was conventionally used

LT
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- 3 In-vehicle electronic equi pnent according to anot her aspect of the
present invention conprises: a head having a read el enent reading
information froma disc recording nediuns and a head stopper configured 5
tolimt a noving range of the head and forned of a resin containing a
hydrol yzabl e group in an anount not nore than 0.7 nole per 100g. The

i n-vehicle electronic equi pnment includesy for exanple, an optical disc
apparatus. 10 BRI EF DESCRI PTI ON OF THE SEVERAL VIEW5 OF THE DRAWNG FIG 1
is a plan view showi ng the nagnetic disc apparatus including the head

stopper accor dig, to, Al SIDOEh MeR e Ofc 4 des BESSERT (HAVERROR] THG 2 is a

pl an vi ew show ng the nmagnetic disc 15 apparatus including the head stopper

according to amhemoghdrit @fséhepopiesens (syenfapmmessdritént3 is a
perspective view show ng the optical disc apparatus including the head

st opper accor digcloswrot [skepadd re6t10$, 1he pnésg&apanavenPabant 20

DETAI LED DESCRI PTION OF THE | NVENTION I n the enbodi nents of the present

i nvention, a hyaratyésb) 269r oupticwever neilf i bhe maghatfordiag a head stopper
means such a group as carboxylic ester, am de, urethane, phosphoric ester,
and sul foni c eapraralss | hstexpespddiaentchodnt pevpressanti asenbfon, the
resin formng the head stopper contains a hydral yzabl e group in an anount
not nore than tpmpg@@@uﬁgro 0@@@ and4 the relative humidity of 85%

for 1,000 hours, the head stopper made of polyurethane
is hydrolyzed so as to be liquefied.

As described above, if the conventional head

10 stopper is left to stand under an environment of a
high temperature and a high relative humidity, the
head stopper is deteriorated into a liquefied state,
resulting in failure to perform the intended purpose.

BRIEF SUMMARY OF THE INVENTION

15 According to an aspect of the present invention,
there is provided a head stopper configured to limit a
moving range of a head having a read element reading
information from a recording medium, the head stopper
being formed of a resin containing a hydrolyzable

20 group in an amount not more than 0.7 mole per 100g.

A magnetic disc apparatus according to another
aspect of the present invention comprises: a magnetic
disc; a head having a read element reading information
from the magnetic disc; and a head stopper configured

25 to limit a moving range of the head and formed of a
resin containing a hydrolyzable group in an amount not

more than 0.7 mole per 100g.



of the resin. The head stopper of the particular material exhibits
durability exceeding 1,000 hours under the tenperature of 80C and the
relative humdity of 85s. Further, where durability exceeding 5 3,000 hours
is required under the tenperature of 60C and the relative humdity of 85%
or where the head stopper is used under an acidi c gaseous atnosphere, the
resin formng the head stopper preferably centains a hydrolyzable group in
an armount not nore than 10 0.05 nole per 100y of the resin. In the

enbodi nents of the present invention, the resin form ng the head stopper is

sel ected fromthe gfrQUPeKOBSESELBELPIN Bc POGYEShEAL €haELOARRg 8O
styreneet hyl ene- but yl ene-styrene bl ock copol yner (SEBS), and 15 an

el ast orer - addegh pehgacespéct ob £ pohy opyaedhy | eneenPdh compeipebyest er

el astoner includes, for exanple, PELPRENE P-type avail able from Toyobo Co.,
Ltd. The styr eneactiytveone-dHutysénel angnenecedbd oy towboryaeioR0ffSEBE)

i ncl udes one. avail able from Aron Kasei Co., Ltd. The el ast oner-added

pol yacet al (ordpet yoxgomed hyd ened imoM) andcsd udesd TENACPavatbablguredm Asahi
Kasei Corporation. PELPRENE P-type is represented by the chem cal 25
fornul a 3i ven bel bimit-agreyor) gangp oE~fherkyad)gn formgd ¢f the

chem cal fornula, the polyester block on the |eft side is a hard segnent,
and the pol yetheFedibckophathengi ghiydrabyrabhe sgrPukegiedl. aPA Rhe

“pol yester elastoper, thg -amount of ~t he hy | yzahl e 5 _gro an be
control l ed by ?ﬂ£?$¢5%of??Bn80% Wﬂéep8?§e?h§g'blggﬁ,lﬁﬁygﬁBF €an el ast oner
conponent. In the enbodinents of the esent Lnvention, the resin formng

t he head stopp%?e §°%bﬁtgngFﬁ8P aﬁ?gi?ﬁ?FérEoioefﬁmPﬁg’eﬁgogﬁkgﬁ g of the

present invent| stopper preferably exhibits rebound resilience
not hi gher tha%ggﬁ,égﬁ?gﬁaﬁg'neasured in conformty with JIS K6255. The

head stpgper said&iyissdiEoPoot | 6Bl Air rEDAM, refind ens ergRnpRew 1€ d
suitably as 15 an outer stopper for limting the novenent of the head to an
outer position acroggcaniuakoadpngnakeawf EBBWAng the magnetic disc
apparatus including the head stopper according to an
embodiment of the present invention;
FIG. 2 is a plan view showing the magnetic disc
15 apparatus including the head stopper according to an
embodiment of the present invention; and
FIG. 3 is a perspective view showing the optical
disc apparatus including the head stopper according to
another embodiment of the present invention.
20 DETAILED DESCRIPTION OF THE INVENTION
In the embodiments of the present invention, a
hydrolyzable group contained in a resin forming a head
stopper means such a group as carboxylic ester, amide,
urethane, phosphoric ester, and sulfonic ester.
25 In the embodiments of the present invention, the
resin forming the head stopper contains a hydrolyzable

group in an amount not more than 0.7 mole per 100g



| oadi ng position on the magnetic disc. The reason for the particul ar use of
the head stopper will be described herein later in detail. 20 Enbodi nents
of the present invention will now be described with reference to the
acconpanying drawings. FIGS. 1 and 2 are plan views each show ng the
magneti c di sc apparatus including a head stopper according to an enbodi nent
of the present invention. 25 FIG 1 showda a-state that the novenent of the
head is limted by nmeans of the outer stopper, and FIG 2 shows a state
that the novenent of the head is limted - 6 by neans of the inner
stopper. The rEyReld GedisC 3 The Heaipertodpdr tdfe tHeanpart 2 wifamm spi ndl e
not or nounted on the base 1. The arm5 is fitted to the pivot 4 arranged in
the vicinity ofaterikd redridtiits duwealslidnd d¢dreeilisgpensi @H 1dwrsupported on
the tip of the arm5. The slider and the head 7 are arranged on the tip of.
t he suspensi omrlerA the Itempamamtreorof HO°6i dedothehseprbivaal end of the
arm5 so as to forma part of the voice coil notor 9. The 10 arm5 is

pi votal |y rot dtuad dirtauret t85® pi VBITdhesy, teeki e aoh 11 Hpt9FCeedWI ti ng
information in the magnetic disc 3 and reading information ;agn%&,e

magnet i & di sc 3 P therirsd Iy e TR Y 0! B anFBP Rl e efen Ee. g., a

the {1 oxi bl & PIHIEE TGS RBEYLEELY THe FoRdSUBHEr eI HERE the outer
stopper 13 and the inner stopper.14. During. th t] magneti c
di s;:hzo appa; a?‘i%gp‘?]?lel%%e_’e i%n%ei}%caré ?crs]l ot a aé&é&g%% %%Eoﬁér%f@’ i s | oaded
on the nagneti [ on
servo data mmi%qgﬁagﬁﬁ%Hggﬁggng#%@d?é%&Sst{gagﬁég%é€$ééeP?EE he§%§7 is out

of control due, tadallyfold 4£56Non the SR6Y0: dabe Boracensatel y, the head
7 may col | ide agal nst e clanper 2 positioned at the inner circunferential

of the ymgnetig, ¢6SgoBe porotdes & eneigeshe, problem the _ ~ _ voice
coil notor 9 is nade in contact with the inner stopper 14, as shown in FIG

2, thereby |imtingrihenhaovepeaimehtshefhend pre¥ban theenpévati theof the
magneti c di sc apparatus 5 is stopped, the head 7 is unloaded onto a ranp 10
from a | oadi ngreesnt formbngt hiee nhgaét stogpsr 8s ¥hdacthd feaw ¥hes noved
away fromthe nagnetic disc 3 in this stage, it is inpossible to perform
posi ti oni ng of grévep heans ¥st SughoBetngolesserual f6honeRe 20PEX¥TEBFI

ethylene-butylene-styrene block copolymer (SEBS), and
15 an elastomer-added polyacetal (or polyoxymethylene;
POM) .
The polyester elastomer includes, for example,
PELPRENE P-type available from Toyobo Co., Ltd. The
styrene-ethylene-butylene-styrene block copolymer
20 (SEBE).includes one available from Aron Kasei Co.,
Ltd. The elastomer-added polyacetal (or
polyoxymethylene; POM) includes TENAC available from
Asahi Kasel Corporation.
PELPRENE P-type is represented by the chemical

25 formula given below:

*}00_4i:j>_COO«*EMO%——%CO_%C:j>_COOKCHﬁAHJ¥‘
—t X — y




10 notor 9 is made in contact with the outer stopper 13 as shown in FIG 1,
t hrough supply of an appropriate current, thereby limting the novenent of
the head 7. The outer stopper 13 and the inner stopper 14 are fixed to the
base 1 or a top yoke (not shown). 15 Incidentally, the outer stopper 13 may
be arranged so as to contact with the arm5 or the tub 8. Now, the reason
why the outer stopper preferably exhihbits rebound resilience not higher
than 60 will be described. In a case of energency unl oadi ng such that 20
power supply is stopped when the head 7 is |oaded on the disc 3, the voice

coil motor 9 col l'ides ggai AgtniBg10dbehushoPPRE £31ykBtERi B16@%e0N f the
outer stopper 13 has high rebound resilience, the head 7 may possibly be

rebounded by thige CosE €584 1 D8 4 Ohdhe Qétgﬁ@h’ciséﬂﬂ ehet pelyetaercoi | notor
9 agai nst the outer stopper 13 so as to be |oaded again on the disc 3. This

i s because thebudbtrach nghepeeght Sss&é bsghesofn segmgnt.t hEnewbdegency

unl oading, in order to ensure the unloading of the head 7, than that in the
ordi nary unl oagbhgestethelastomsul t thhatmgneht ef tkbohydrpd ybrblght about .
However, since the disc 3 fails to be 5 rotated if the power supply is cut
of f, theShead Jrogpstankbeoconerdised3biwnehet heoneatiizni of| sh€ed again on
the disc 3 under the particular situation. It follows that the disc 3
cannot be rot apedvebkaripleek; swhicbnpseant 618pEPREE CRBPRAGHEI ¢ di sc
apparatus 10 later. _In order tqg avoid this problem it is desirahle to

| ower the rebound ré&&i FReneBPEAiPgBEtSUPEr tooppEFeRE L8 VET WP edd® The

d bilit f the,head_ st tudi ed d i ti f__hi.gh
temper atur e antSREBNERBREBRL §R 5089 uSREPERe ok EPRAPL gr08h FBer-ow

Pol yest er eIasE TEE 1 [manufactured by Toyobo Co. Ltd., trade nane:
PELPRENE P- 150 ? oFyester el astonmer 2 [manufactured by Toyobo Co. Ltd.,

trade ngge: PELPRENGP1AQHL20 Shubencsl ylenediuyl abersioane dlack

copol yner (SEBS) [manufacture ron Kasei .| El'astomer-added

pol yacet al [”aHHBaCEQBE?eQYpﬁ§§QEaE§?eEXEQbit%?erohh@d%e@@ﬁ%qﬂEaVAC'C
T0212] Wth respect to these materials, follow ng 25 characteristics were

measured: (1) RetcaAghkenshhe S0 eRytbhr ékameadured) iBefconTairndrtyti me, and
(3) Rebound resilience. Measuring nmethods for these g _ characteristics
w || be descriédhbdIleowk6255. The head stopper satisfying the
particular rebound resilience can be used suitably as
15 an outer stopper for limiting the movement of the head
to an outer position across an unloading area from a
loading position on the magnetic disc. The reason for
the particular use of the head stopper will be
described herein later in detail.
20 Embodiments of the present invention will now be
described with reference to the accompanying drawings.
FIGS. 1 and 2 are plan views each showing the
magnetic disc apparatus including a head stopper
according to an embodiment of the present invention.
25 FIG. 1 shows a state that the movement of the head is
limited by means of the outer stopper, and FIG. 2

shows a state that the movement of the head is limited




(1) Percent tensile strength retained: The tensile strength was neasured in
conformty with the nethod defined in ASTM D638 both before and after the 5
material was |eft to stand under conditions of the tenperature of 80C and
the relative humdity of 85% for 1,500 hours. Then, the percent tensile
strength retai ned was cal cul ated based on the equation given below. 10 R =
(Tps/ Tg) X 100, where R is the percent-tenside strength retained, TAis the
tensile strength after the material was left to stand under the above
conditions, and Tg is the tensile strength before the material was left to

stand under thg aboygsCORAELL ONSnedSsEpplef ormation tinme: Each of the
mat eri al s was s%aped Into an outer stopper and the outer stopper was

attached to a magnethe flagfe8Ppanakus3 TBeelahpad/ wikbadhepelampets20f the
head were performed under conditions of the tenperature of 80C and the 20

rel ative hum détyaokp8hdle Thetshapeuntetihenotherbssepper ©as abmebved every
200 hours so as to determne the tinme el apsed before any deformati on such
as |iquefacti obsofictadktoctherphveti ¢ broagbedaboutheEschinesy wds
conducted until 3,000 hours of period of 25 tinme at maxi nrum was el apsed.

(3) Rebo@ind rethki mageetThediebodndandsitheenveransinraduiédsungertedom

tenperature (25C) in 10 conformty with the nethod defined in JI' S K6255.
Tabl e 1 shows phethestiipsof tigghpgm15. The slider and the head 7

PonesterPonesterEIastoner-addedSEBSeIastgner lel ast oner ZﬁglyacitalNunber
of nol es of hydP8Py2EBRBIGF0BBOTE. k6P06L0SEFE BY65SBF 1PEson( ndl EPPer cent
tensil estrength retai ned0*859799[.0] Def or mati on.
tine1400>3000>é60U9§5g0PH]ggﬁoﬁﬁ erggi%ﬁ§n8§§§%§ﬁ§4fpglof*t&ﬁn@&@uéable -

R o Sk

hydr ol yzabi | it oup containe e conventional

ponure&Bane. é§m?5r%%”b&voEE§1@9%%t%E%BP%&OEBBU%%eOEivot 4 by the

voice coil motor 9. Writing information in the
magnetic disc 3 and reading information from the
maghetic disc 3 performed by a recording pole and a
read element (e.g., a GMR element) included in the

15 head 7 are controlled by the head IC 11 via the
flexible printed circuit (FPC) 12. The head stopper
includes the outer stopper 13 and the inner
stopper 14.

During the operation of the magnetic disc

20 apparatus, the magnetic disc 3 is rotated and the head
7 is loaded on the magnetic disc 3. Positioning of
the head 7 is performed based on servo data written in
the magnetic disc 3. However, where the head 7 is out
of control due to failure in reading the servo data

25 accurately, the head 7 may collide against the clamper
2 positioned at the inner circumferential of the

magnetic disc 3. 1In order to avoid the problem, the



5 polyester elastomer exhibited durability not shorter than 1,000 hours
under the tenperature of 80C and the relative humdity of 85~ As shown in
Tabl e 1, the amount of the hydrol yzabl e group per 100g of the resin was 0.7
nole 10 for the polyester elastonmer 1 and 0.4 nole for the polyester

el astonmer 2. The pol yester elastomer 2 has a nol ecular structure in which a
smal | er proportion of the ester conponrent; ard a | arger proportion of the

el ast omer conponent are contai ned, conpared with the 15 pol yester el astoner
1. The head stopper fornmed of the polyester elastomer 1 was made brittle
due to hydrol gl 58081 b8y CF ackafh@asih Yeah t 86t therheele SLORPEr Was

|l eft to stand under the tenperature of 80C and the relative humdity of 850
for 1,400 hourstopfeOn4hestdteswhaind, Fibe beacthestelpperifibtimed dhet he

pol yester el astoner 2 exhibited higher percent tensile strength retained
than that for mdwechesd of opperhéadn®d of the pol yester elastoner 1 and

i nproved deformation tinme exceeding 3,000 hours. 25 Each of the SEBS and

t he el ast oner - addedWpehybbet aberatsahsoénthal hggheséct doart REPAYELBEyzabl e
group. Thus, the percent tensile strength retained - 13 was found to be
97 to 994 whith skepped:t hehe hrghdr7t hanurhaadedronfe pory®Bt &P &radtoner 2
as well as the deformation time was found to exceed 3,000 hours, Therefore,
it is suitabl edtEoadEng ROSEBSORrORhEhe BpgREbiEr d488ed - pol')&RetiP for

form ng the head stopper in the case where durability to severer,conditions
is required. I?egﬂoﬁlgsange%eaﬂ6¥e tRa h?h@aBBFgégtnggl§s%8népl§, whi ch

h I ti f the 10 t ; Lhit d
o i ence. oxcRbaVRG B, -o LRG-BERES Randc AL BPothLCOLAS Bfattho

| ast -add I i Rt ; : Ll LER 42 to 43.
Thercfore, i ho SRRS! ana Lh3 BT SaPomar. SA0e bal yachral CCay BG Luitabl y used

for 15 ferm ngptbe-oyt e5 ALQRPEH- c6hBac? WEt8 REESBEGLLVEt¥LeWrshawi ng the
optical disc apparatus for an autonobile use according to another

enbodi ment of phespegaenh Fogenti ophrdighoptipgal difsen?3pbsoplrdaped Wit h
the clanper 22 of a 20 spindle notor nounted on the base 21. The head 24

i ncl udi ng an optireahtsyshemebychiastanki ght sowemenandfathenheasl Mounted so
as to slide along the guides 25a and 25b. The outer stopper 26 and the

i nner stopper 27 foffhki wutiemry sttoep@ovilidg anandgdeofintiee sdadr@r il 25
attached to one guide 25a. Also in the optical disc apparatus shown in FIG
3, when the ousse &adednfier theoppees 126rand t2p vokeij4noir showived of a

resin containing a hydrolyzable group
Incidentally, the outer stopper 13 may be arranged so

as to contact with the arm 5 or the tub 8.

Now, the reason why the outer stopper preferably
exhibits rebound resilience not higher than 60 will be
described. In a case of emergency unloading such that

20 power supply is stopped when the head 7 is loaded on
the disc 3, the voice coil motor 9 collides against
the outer stopper 13. 1In this case, if the outer
stopper 13 has high rebound resilience, the head 7 may
possibly be rebounded by the counteraction to the

25 collision of the voice coil motor 9 against the outer
stopper 13 so as to be loaded again on the disc 3.

This is because the unloading speed is set higher in



in an anount not nore than 0.7 nole per 100g, e.g., a resin selected from
the group consisting of a polyester elastoner, a styrene-ethyl ene-butyl ene
5 styrene bl ock copol ymer and an el astoner-added pol yacetal, the stoppers
26 and 27 will exhibit excellent durability under an environnment of a high
tenperature and a high hum dity. Additional advantages and nodifications
wll 10 readily occur to those skilled ig the art. Therefore, the invention
inits broader aspects is not limted to the specific details and
representative enbodi nrents shown and descri bed herein. Accordingly, various

modi fi cati ons ¢y &g ey Lot a depar 14 naddomd henderepirét or scope of

the general inventive concept as defined by the appended clains and their

equi val ents. ynldadi F IO AMED ) Shdn #hdeath stiepperdowatygured to
limt a nmoving range of a head having a read el enment reading information

froma recordingl dedting wieh hetesl ¢ 0ppertivatbeires for neebofind iesin

contai ning a hydrolyzable group in an anmount not nore than 0.7 nole of per
100g. 2. The hHewoughopgesutaccdidierero slimien the whisei f faklhebd Beopper is
formed of a resin containing a hydrolyzable group in an anount not nore 10
than 0.5 nol erotaped 1D0ghe Powde $ieppl vt bppeit a@€br dbhg Reael A #f 1,
wherein the resin is selected fromthe group consisting of a polyester

el astoner, a sthrekek® hihendiset J1ehen stye ehrad| beks copdf§rerdaiRdoRn 15

el ast oner - added pol yacetal. 4. The head, st er . accordi ng laim 1,
wherei n the helyestbppet %&ﬁ?BiFEergﬁﬁEhaufg i $+EN2EIRBt h&gth?iﬂﬂﬁ 60. 5.

Fead ol ement T ERAEnEPE oSt BRARP P EnECRADRAl FEoi S€: LhngCa head St opper
o oo L PHp eI P EPIGE PhetRighEeteadptoggRiatus ron
100g. 6y The npgpelic disg-appPaLat 45028CRRA5NErtBlem, it is
desirable to lower the rebound resilience of the outer
stopper 13 to 60 or less.
The durability of the head stopper was studied
under conditions of high temperature and high humidity
15 by using the materials given below:
Polyester elastomer 1 [manufactured by Toyobo Co.
Ltd., trade name: PELPRENE P-150B]
Polyester elastomer 2 [manufactured by Toyobo Co.
Ltd., trade name: PELPRENE P-40H]
20 Styrene-ethylene-butylene-styrene block copolymer
(SEBS) [manufactured by Aron Kasei Co., Ltd.]
Elastomer-added polyacetal [manufactured by Asahi
Kasei Co., Ltd., trade name: TENAC-C T0212]
With respect to these materials, following
25 characteristics were measured: (1) Percent tensile
strength retained, (2) Deformation time, and (3)

Rebound resilience. Measuring methods for these



- 16 claim5, wherein the head stopper is fornmed of a resin containing a
hydr ol yzabl e group in an anount not nore than 0.05 nole per 100g. 7. The
magneti c di sc apparatus according to 5 claim5, wherein the resin formng
the head stopper is selected fromthe group consisting of a polyester

el astonmer, a styrene-ethyl ene-butyl ene-styrene bl ock copol yner, and an

el ast oner - added pol yacetal. 8. The nagnebi c-di sc apparatus according to 10
claimb5, wherein the head stopper exhibits rebound resilience not higher
“than 60. 9. The magnetic disc apparatus according to claim38, wherein the

head stopper exhihididig dthe.d eRouna,d esdddanses nsdidw gher than 60 is used
as an 15 outer stopper configured to limt novenent of the head to an outer

position across an unl oash et eferi$ DI@ ast Oagd tlY Posd ined: onTihide magnetic
disc. 10. In-vehicle electronic equipnent, conprising: a head having a read

el ement readi ngeridiflor Ml ey 20 aomeaslised rac arah figemiedy wnd tlancha head
stopper configured to limt a noving range of the head and forned of a
resin cont ai nimegteodydk tilnyzhbie ZFTUEP 638 dvo tdeeformtambraf tevantioe 7 nol e
per 100g. 25 11. The equi pnent according to claim 10, wherein the head
st opper S s formmdtenfaln wasiyefontai stand sunder conditions of the
temperature of 80°C and the relative humidity of 85%
for 1,500 hours. Then, the percent tensile strength
retained was calculated based on the eguation given
below:
10 R = (Tp/Tg) X 100, where R is the percent
tensile strength retained, Tp is the tensile strength
after the material was left to stand under the above
conditions, and Tp is the tensile strength before the
material was left to stand under the above conditions.
15 (2) Deformation time: Each of the materials was
shaped into an outer stopper and the outer stopper
was attached to a magnetic disc apparatus. Then,
load/unload operations of the head were performed
under conditions of the temperaturé of 80°C and the
20 relative humidity of 85%. The shape of the outer
stopper was observed every 200 hours so as to
determine the time elapsed before any deformation such
as liquefaction or crack occurrence is brought about.
Each test was conducted until 3,000 hours of period of
25 time at maximum was elapsed.

(3) Rebound resilience: The rebound resilience

was measured under room temperature (25C) in



hydr ol yzabl e group in an anobunt not nore than - 17 0.05 nol e per 100g.
12. The equi pnment according to claim 10, wherein the resin formng the head
stopper is selected fromthe group consisting of a polyester elastoner, a 5
styrene- et hyl ene-but yl ene-styrene bl ock copol yner, and an el ast oner - added
pol yacetal . 13. The equi pnent according to claim 10, wherein the head
st opper exhibits rebound resilience nat hgher than 60.
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107 or 0! Ks* 109 or 0& ()= 11 AS" 109honba () a1 avi0sdee () P1 3e7 160z
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I'm' 10%E=E& ()-!m 10%rY& ()-:!'m 10%F& ()-: &M 10%V& ()-!d&M 109%xXX& () -9al1l0%
N&'()-)*8*[**+ﬁ&}paféﬂhaﬁé0@&@$(¢-résu1ﬁ0%@hé)hhhd'5&69&5&'CbrNbd‘be%AHAH&
"()-NY%@10%V&' ()-m 10%V& ()-D++2, 3,4,5,;
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10" p2" 1098 N& () - 1! p2" 10988& () -1, ,/--1...aBrs4,!” OW‘&'%E 10% & ()-!,!10%
11& ()-f10% & ‘eljlan&ioﬁ)@@ Ppuss upderethy- tempenatyrg109480°C and the
10°9310% & () -! 96'10%&TSA 96'10W‘&'g% L10% & () -#110% & () -
relative humidity of 85%.
As shown in Table 1, the amount of the
hydrolyzable group per 100g of the resin was 0.7 mole
10 for the polyester elastomer 1 and 0.4 mole for the
polyester elastomer 2. The polyester elastomer 2 has
a molecular structure in which a smaller proportion of
the ester component and a larger proportion of the
elastomer component are contained, compared with the
15 polyester elastomer 1. The head stopper formed of
the polyester elastomer 1 was made brittle due to
hydrolysis so as to be cracked easily after the head
stopper was left to stand under the temperature of
80°C and the relative humidity of 85% for 1,400 hours.
20 On the other hand, the head stopper formed of the
polyester elastomer 2 exhibited higher percent tensile
strength retained than that for the head stopper
formed of the polyester elastomer 1 and improved
deformation time exceeding 3,000 hours.
25 Each of the SEBS and the elastomer-added
polyacetal is substantially free from the hydrolyzable

group. Thus, the percent tensile strength retained
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was found to be 97 to 99%, which was further higher
than that for the polyester elastomer 2 as well as the
deformation time was found to exceed 3,000 hours.
Therefore, it is suitable to use the SEBS or the

5 elastomer-added polyacetal for forming the head
stopper in the case where durability to severer
conditions is required.

It should also be noted that the polyester
elastomer 2, which has a large proportion of the

10 elastomer component, exhibits rebound resilience
exceeding 60. On the other hand, each of the SEBS and
the elastomer-added polyacetal exhibits low rebound
resilience of 42 to 43. Therefore, the SEBS and the
elastomer-added polyacetal can be suitably used for

15 forming the outer stopper.

FIG. 3 is a perspective view showing the optical
disc apparatus for an automobile use according to
another embodiment of the present invention. The
optical disc 23 is clamped with the clamper 22 of a

20 spindle motor mounted on the base 21. The head 24
including an optical system such as a light source and
a lens is mounted so as to slide along the guides 25a
and 25b. The outer stopper 26 and the inner stopper
27 for limiting the moving range of the head 24 is

25 attached to one guide 25a.

Also in the optical disc apparatus shown in

FIG. 3, when the outer and inner stoppers 26 and 27
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are formed of a resin containing a hydrolyzable group
in an amount not more than 0.7 mole per 100g, e.g.,
a resin selected from the group consisting of a
polyester elastomer, a styrene-ethylene-butylene-

5 styrene block copolymer and an elastomer-added
polyacetal, the stoppers 26 and 27 will exhibit
excellent durability under an environment of a high
temperature and a high humidity.

Additional advantages and modifications will
10 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
15 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A head stopper configured to limit a moving
range of a head having a read element reading
information from a recording medium, the head stopper

5 being formed of a resin containing a hydrolyzable
group.in an amount not more than 0.7 mole of per 100g.

2. The head stopper according to claim 1,
wherein the head stopper is formed of a resin
containing a hydrolyzable group in an amount not more

10 than 0.05 mole of per 100g.

3. The head stopper according to claim 1,
wherein the resin is selected from the group
consisting of a polyeéter elastomer, a styrene-
ethylene-butylene-styrene block copolymer, and an

15 elastomer—added polyacetal.

4. The head stopper according to claim 1,
wherein the head stopper exhibits rebound resilience
not higher than 60.

5. A magnetic disc apparatus, comprising:

20 a magnetic disc;

a head having a read element reading information
from the magnetic disc; and

a head stopper configured to limit a moving range
of the head and formed of a resin containing a

25 hydrolyzable group in an amount not more than 0.7 mole
per 100g.

6. The magnetic disc apparatus according to
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5 claim 5, wherein the resin forming the head stopper is
selected from the group consisting of a polyester
elastomer, a styrene-ethylene-butylene-styrene block
copolymer, and an elastomer-added polyacetal.

8. The magnetic disc apparatus according to

10 claim 5, wherein the head stopper exhibits rebound
resilience not higher than 60.

9. The magnetic disc apparatus according to
claim 8, wherein the head stopper exhibiting the
rebound resilience not higher than 60 i1s used as an

15 outer stopper configured to limit movement of the head
to an outer position across an unloading area from a
loading position on the magnetic disc.

10. In-vehicle electronic equipment, comprising:

a head having a read element reading information

20 from a disc recording medium; and

a head stopper configured to limit a moving range
of the head and formed of a resin containing a
hydrolyzable group in an amount not more than 0.7 mole
per 100g.

25 ~11. The equipment according to claim 10, wherein
the head stopper is formed of a resin containing a

hydrolyzable group in an amount not more than
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the head stopper exhibits rebound resilience not

higher than 60.



