Tt t \ 4 SPECIFICATION POLYOL- CROSSLI NKABLE FLUORO- RUBBER COWVPCSI TI ON
TECHNI CAL FI ELD [0001] The present invention relates to &
pol yol - crosslinkabl e fluororubber conposition. Mre particularly, the
invention relates to a polyol- crosslinkable fluororubber conposition for
use as suitable nolding materials, for hard disc drive (HDD) rubber parts,
et c. BACKGROUND ART [0002] Crosslinking products of fluororubber have a
vari ety of advantageous properties, but still haYS such qisadvanfgges gs a
oor noldability at the tinme of vuylcanjzation nolding using a nold, and a
Eigh‘post-nnldi%g adhesi venes SHCHECATHEN: ubber s t hensel ves. Thus, it is

a usual practice to appl t -rel i.ng.agent of such
silicone series, fluoro- ?ﬁﬁﬁ@h@ﬂ%ﬁ%ﬁgﬁ&@ surfgce zr add an
i nt | nold-rel easin A rubber conpounds.
Lﬂlggzﬁzation mol di ng gprgging&fgﬁgw#kgﬁﬂgiﬁgrnaI nol d-r el easi ng a?8883?as
been now desi i CuH y fromthe viewpoi nt of productivity.

FI uor or ubber ?@?%Iﬁi‘g}*?@r@% em that, when the tenperature is elevated at

the tinme of thegykpgading of fluororubber in a kneader, a Banbury m xer,
etc., the conpgundg inside the Y present kneader tend to undergo adhesion.

In that case,TRPR bSA} g}gre(;ﬁfrﬁo%nr&)érteeg P&la Hgi %Q)%ﬁ%ﬁ%ﬂ(ggle A8 et SO

effective that the neth adding an-in
. composition. More particularly, the invention relates to a polyol-

. crosslinkablé fluororubber éomposition for use as suitable molding
materials, for hard disc drive (HDD) rubber parts, etc.

-BACKGROUND ART

[0002]

Crosslinking products of fluororubber have a variety of advantageous
properties, but still have such disadvantages as a poor moldability at the
time of vulcanization molding using a mold, and a high post-molding
adhesiveness between the rubbers themselves. Thus, it is a usual practice
to apply an external mold-releasing agent of such silicone series, fluoro-
carbon series, etc. to the mold surface or add an internal mold-releasing
agent to unvulcanized rubber compounds. A vulcanization molding
process without an external mold-releasing agent has been now desired
particularly from the viewpoint of productivity.

[0003]

Fluororubber has such a problem that, when the temperature is
elevated at the time of the kneading of fluororubber in a kneader, a
Banbury mixer, etc., the compounds present inside the kneader tend to
undergo adhesion. In that case, application of an external mold-releasing
agent is not so effective that the method of adding an internal mold-

releasing agent to unvulcanized rubber compounds is usually rerommended.




rel easi ng agent to unvul cani zed rubber conpounds is usually rerommended. 1
In the case of using the internal nold-releasing agent, it is necessary for
the internal nold-rel easing agent to have not only inprovenents in the

nol d rel easability and adhesi vel essness at the tine of kneading naturally,
but al so no adverse effects on normal state physical properties,
conpression set characteristics, and further on the heat resistance,

chemi cal resistance, oil resistance, etc. inherent in the fluororubber.
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to accelerate the cani zation rdte. wever, Tof conpression
nol di ng, not orlyd)gy04]such probl ens tend to appear as prenmature starting of
vul cani zation before the nold is fully filled with conpounds, and

e A s D T L e
due to | dhgroethylaieasravalitl9rsAisfactory internal mold-releasing agent under
these conditions. When the polymers are added in such a large proportion
to thoroughly satisfy the mold releasability and adhesivelessness at the
time of kneading in that case, there are such problems as increased
hardness and restricted degree of freedom as to the compounding, etc., so
that no satisfactory level has been attained yet.
Patent Literature 1 : JP-B-56-40168
Patent Literature 2 : JP-A-58-23846
Patent Literature 3 : JP-A-59-41350
[0005]
Recently, short-time vulcanization has been keenly desired from the
viewpoint of productivity, and it has been a usual practice to add a
crosslinking promoter, an acid acceptor compound, etc. to accelerate the
vulcanization rate. However, in the case of compression molding, not only
such problems tend to appear as premature starting of vulcanization before
the mold is ftilly filled with compounds, and occurrence of foaming due to
insufficient vulcanization, but also such another problem is liable to occur
as spontaneous vulcanization progress due to long-term preservation of

compounds at room temperature. According to a method of elevating a




conpounds at roomtenperature. According to a nethod of elevating a 2

nol ding tenperature to accelerate the vul canization rate, the viscosity of
rubber is decreased with elevating tenperature, and a gas volune is
increased at the tinme of nolding, resulting in a higher tendency for
occurrence of foam ng after the nolding, particularly nuch foam ng occurs
in the case JIS A hardness is not nore than 60. [0006] When the JIS A

har dness of crosslinking products of fluororubber exceeds 60, the
sealability of HDD top cover gasket serving to seal at |ow specific

pressur e Woldingetemparatarentq afselerpde heevulganization ratedtls yigosity of| ess, it
is a usual ,practice to agd liquid additives, but in the case of )
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crossl i nki t1y8ra . he; aci d accepter,co und, resulting in a failure in
acceleraﬁ?g%eg%%?ﬁgg§hﬁ%§kﬁ?ﬁﬂ§88 ‘F@ﬁhﬁﬁggg] The conventi ona

f1 uor orubber of[OQQéyol crosslinking series needs addition of a |arge
anount of such aC|d] acceptor conpound to attain the crosslinking, as
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the HDD, and thus it is desirable to Use as snma an anpunt o

less, it is a usual practice to add liquid additives, but in the case of
fluororubber addition of such liquid additives may impair the heat
resistance, oil resistance, compression set characteristics, outgassing
property, etc. inherent in the fluororubber. By lowering the crosslinking
density, the hardness can be lowered without causing such problems, but to
lower the crosslinking density, it is necessary to reduce the amount of the
crosslinking agent or the acid accepter compound, resulting in a failure in
acceleration of the vulcanization rate.
[0007]

The conventional fluororubber of polyol crosslinking series needs
addition of a large amount of such acid acceptor compound to attain the
crosslinking, as magnesium oxide, calcium hydroxide, etc. Addition of a
large amount of the acid acceptor compound leads to inevitable elevation of
the hardness, which is not appropriate for HDD top cover gaskets serving
to seal at low specific pressure. Metal ions of the acid acceptor compound
such as magnesium ions, calcium ions, etc. have a possibility of contami-
nating the HDD, and thus it is desirable to use as small an amount of the

acid acceptor compound as possible to reduce contamination with the metal




acid acceptor conpound as possible to reduce contam nation with the netal 3
ions. Particularly calcium conpounds, when used, wll cause serious HDD
contam nati on. DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

| NVENTI ON [ 0008] An object of the present invention is to provide a

pol yol - crosslinkable fluororubber conposition containing no such a cal ci um
conpound as an HDD contam nant, which can sinultaneously attain

i nprovenent in the preservation stability of compounds, the prevention of
conpounds.fronb adhesion at the tine of kneading, the short-tine

vul cani zat%§n, Parksnlay £lugp Cﬁmp@unése‘ababiuspgywakl catee senipupHDD
vulcanizati%n nol di ng, prevention of contam nation with netal ions, and an
i ncrease $HRRBRAEPBss| i nking density, thereby reducing the adhesiveness of
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conmpound
preservation stability of compounds, the prevention of compounds from

adhesion at the time of kneading, the short-time vulcanization,
improvement of mold releasability at the time of vulcanization molding,
prevention of contamination with metal ions, and an increase in the
crosslinking density, thereby reducing the adhesiveness of crosslinking
products, without substantially impairing the normal state physical
properties, compression set characteristics, and furthermore the
advantageous properties inherent in the fluororubber.

MEANS FOR SOLVING THE PROBLEM

[0009]

Such an object of the present invention can be attained by a polyol-
crdsslinkable fluororubber composition, which comprises 100 parts by
weight of a polyol-crosslinkable fluororubber ; 0.5 to 10 parts by weight of a
perfluoroalkane represented by the general formula F(CF,), F (where n is
an integer of 5 to 30), a 1H-perfluoroalkane represented by the general
formula F(CF,), H (where m is an integer of 10 to 30), or a mixture thereof ;
0.5 to 2 parts by weight of basic magnesium aluminum hydroxycarbonate
hydrate ; and 1 to 5 parts by weight of an acid acceptor compound

excluding a Ca compound, and which preferably further contains a




excluding a Ca conmpound, and which preferably further contains a 4

guat ernary phosphoni um salt crosslinking pronoter together with a pol yol
crosslinking agent. EFFECT OF THE | NVENTION [0010] The present

pol yol - crossl i nkabl e fl uororubber conposition can sinmul- taneously attain

i nprovenent in the preservation stability of conpounds, prevention of
conpounds from adhesion at the tine of kneading, short-tinme vulcanization,
i mprovenent of nold releasability at the time of wvulcanization nolding,
prevention of contagkgﬁtiqn with netal .ions, and an increase in the

crossl i nkANRTEIBAEY P 8By sk gesshnking pyamesen togssher withoageodydlng

products, w thout causing HDD contam nation due to the absence of a Ca
conmpound %Sﬁlﬁl%g’agoa%ept or conpound and without substantially inpairing

t he normal st i I i conpression set characteristics, and
furthernore tﬁ%ﬁ§§€§3?€§§$@Jgﬁﬁgﬁgﬁépés inherent in the fluororubber. Mre
specifically, f@pl Barrpl e, the present conposition has a Mboney scorch
time t5 (1250 mnutes or nore and s conpression noldable at a

product s of 1 FhenaranserRELregeURE e SR cmBRuFR P SIONS ko253
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vulcanization molding, prevention of contamination with metal ions, and
an increase in the crosslinking density, thereby reducing the adhesiveness
of crossling products, without causing HDD contamination due to the
absence of a Ca compound as an acid acceptor compound and without
substantially impairing the normal state physical properties, compression
set characteristics, and furthermore the advantageous properties inherent
‘in the fluororubber. More specifically, for example, the present
composition has a Mooney scorch time t, (125°C) of 60 minutes or more and
1s compression moldable at a temperature of 210°C or lower for not more
than 2 minutes, and crosslinking products of fluororubber having a JIS A
hardness (according to JIS K6253 corresponds to ISO 7619; a 2mm thick
rubber sheet was subjected to determination by a Type A durometer) of not
more than 60 can be obtained.
BEST MODES FOR CARRYING OUT THE INVENTION
[0011]
Polyol-crosslinkable fluororubber includes, for example, homopoly-
mers, and intercopolymers of vinylidene fluoride, hexafluoropropene, pent-

afluoropropene, trifluoroethylene, trifluorochloroethylene, tetrafluoroethy-

lene, vinyl fluoride, perfluoroacrylic acid ester, perfluoroalkyl acrylate,




| ene, vinyl fluoride, perfluoroacrylic acid ester, perfluoroal kyl acryl ate,
5 ‘perfluoro(nethyl vinyl ether), perfluoro(ethyl vinyl ether),
perfluoro(propyl vinyl ether), etc., or copolyners thereof with propyl ene,
and preferably vinylidene fluoride - hexafl uoropropene copol yner,
vinylidene fluoride - hexafl uoropropene - tetrafl uoroethyl ene terpolyner,
tetrafl uoroethyl ene - propyl ene copolyner, etc. Usually, commercially
avai |l abl e fl uororubber can be used as such. [0012] Pol yol -based
crosslinki ng, agent includes, for exanple, 2,2-bis(4- hydroxyphenyl) propane
[ bi sphenoPe’%}u‘)rQ (methy §(V4n etthox) preafiypyo (il vivy betherhpear€upbo Gpbwyiol  AF]
bi s(4- hydr %ﬁnée sul f one [blsphenol (ﬁ] 2,2-bis-

(4- hydr ox teﬁ&ﬂe‘n[ sPRPKEIess thereef; withe pappylenes @aidp peelpraiilys -

phat e), 4 4' |hyﬂA en 2,2-bis(4 hydroxyphexﬁl)butane_ etc., and
pr ef er abl ynB’lhéiﬁﬁﬁn %%Jr?cﬂmwpe@?cco%? lgmeze gin ryomde =l so in
the form i _nmetal allnee th netal salts. The polyol -
based cr o@é ‘Eorﬂgmé)geé]ﬁt %’%ﬁ@%"rﬁgﬁwﬁ%‘ha‘iw Yioer, pﬁ%’fﬁﬁ qrepthytlengout 0. 5
to about, t gh psef e abI about rts by

wei ght ? Xpeaf%ag?g efO(‘?tt%ar pguﬁ Y @merﬂal& Wﬁgﬁgfﬁoﬁu‘)r{) The
crossli n‘%a’iﬂbé’hgé"@ﬁg Eﬂr use in the present invention includes, for
exanpl e, quaternary pHosphonl um salts, equinolar nolecule com pounds

thereof wth anpg¢si ve hydrogen-containing aromatic conpound, etc., and
preferably quaternary phosphoniumsalts are used. The quat er nary

Phozhron un PS5l Pt SISERR Sl WAV SE8) SUUBD

al koxyl  lgrduRgphéipl) pab RS bishKMAGT A, 15 PH8R. h;%%kﬁher%ﬂ? YR fuNo-
propane [bisphenol AF], bis(4-hydroxyphenyl) sulfone [bisphenol S], 2,2-bis-
(4-hydroxyphenyl)methane [bisphenol F], bisphenol A-bis(diphenylphos-
phate), 4,4" -dihydroxydiphenyl, 2,2-bis(4-hydroxyphenyl)butane, etc., and
preferably bisphenol A, bisphenol AF, etc. are used. These may be also in
the form of alkali metal salts or alkaline earth metal salts. The polyol-
based crosslinking ageht can be used usually in a proportion of about 0.5 to
about 10 parts by weight, preferably about 0.5 to about 6 parts by weight
on the basis of 100 parts by weight of fluororubber.

[0013]

The crosslinking promoter for use in the present invention includes,
for example, quaternary phosphonium salts, equimolar molecule com-
pounds thereof with an active hydrogen-containing aromatic compound,
etc., and preferably quaternary phosphonium salts are used. The
quaternary phosphonium salts can be represented by the general formula :

R,R,R,R,P)'X

, where R,~R, : alkyl groups having 1~25 carbon atoms, alkoxyl

groups, aryl groups, alkylaryl groups, aralkyl groups, or

polyoxyalkylene groups, or two or three of which can form a




pol yoxyal kyl ene groups, or two or three of which can forma 6 heterocyclic
structure together with N, or P, and X : an anion of ', Br , |I', HS04 ,
H2PO4 , RCOO, ROS02 , CO3", etc. [0014] Specifically,

t et raphenyl phosphoni um chl ori de, benzyl tri phenyl phos- phoni um brom de,
benzyl tri phenyl phosphoni um chl oride, tri- octyl benzyl phosphoni um chl ori de,
trioctyl net hyl phosphoni um chloride, tri- octyl ethyl phosphoni um acet at e,

t etraoct yl phosphoni um chl ori de, etc. can be used. The quaternary
phosphonium salt is used i proportion of _about 0.1 to about 10 parts by

a
wei ght, preferably IA%WH?CY@?‘S stichner togsther with By onki ahd, on the basis of
100 parts by weight of f|uororubbgr. [00 5%@2 t weight of the
f| uor or ubber to be con&uﬁﬂ@cﬁuﬂ’/ﬁf’ﬁblh&gef’ %ﬁ%@efﬁ@é&é{ ang agent
and crosslinking prggo.t er are adm xed with 0.5 to 10 parts by weight,
preferably 1 to 5 pares 6§/ wei ght, of a perfluoroal kane, and 0.5 to 2

parts by wei ght[ooﬂﬁferabl y 0.5 to 1.5 parts by weight, of a basic
magnesi um al umimumhydr oxycar bonate hydrate. [0016] Perfl uoroal kane
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perfl uorotetracontane, pertluoropentac ane,” “pe uor ohexacont ane, etc.,

whi ch Carbcbﬁeblgﬁ?(};@é 3 iQin |dtefdty! %ﬁ*a{)%ﬂgrrllﬁlg@spﬂoﬂ'i@ﬁoEﬂﬂ)rﬂfer,‘eert'ﬁl.l chgrmula, n

is defined as . When n is |ess ,

be used. The quaternary phosphonium salt is used in a proportion of
about 0.1 to about 10 parts by weight, preferably about 0.5 to about 5 parts
by weight, on the basis of 100 parts by weight of fluororubber.

[0015]

100 parts by weight of the fluororubber to be compounded with these
polyol-based crosslinking agent and crosslinking promoter are admixed
with 0.5 to 10 parts by weight, preferably 1 to 5 parts by weight, of a
perfluoroalkane, and 0.5 to 2 parts by weight, preferably 0.5 to 1.5 parts by
weight, of a basic magnesium aluminum hydroxycarbonate hydrate.

[0016]
Perfluoroalkane represented by the general formula F(CF,),.F can be

prepared by coupling perfluoroalkyl iodide represented by the general

formula  F(CF,),I, and specifically includes perfluorodecane,
perﬂuorodbdecane, perfluorohexadecane, perfluorooctadecane,
perfluoroeicosane, perfluorotetracosane, perfluorooctacosane,
perfluorotriacontane, perfluorotetracontane, perfluoropentacontane,

perfluorohexacontane, etc., which can be used alone or in mixture. In the
foregoing general formula, n is defined as 5 to 30. When n is less than 5,

the gas volume just after the compression molding will be increased, so




the gas volune just after the conpression nolding will be increased, so 7

t hat the nol ding products get foaned, whereas, when n is nore than 30, the

nold rel easability will be deteriorated. [0017] 1H perfl uoroal kane
represented by the general forrmula F(CF)nH can be prepared by reaction of
perfluoroal kyl halide wth zinc, and specifically includes,. for exanple,
1H perfl uorodecane, 1H perfl uorododecane, 1H perfl uorohexadecane,

1H perfl uorooct adecane, 1H- perfl uoroei cosane, 1H perfluorotetracosane,

1H perfl Uﬁ{{ﬂo tacoig.ne, 1H perfl ugotri acontane, _ etc., which can be used
al one or nii Folding praquicts, gelyHatgedewbergas, rherumals more thani 3dd as 10

to 30. Wgn mis l,ess . than 10 t as vqlunme just after the conpression
mol di ng Wlﬁﬁ mﬂgéfﬂg?%ggfwéﬁhe%%eg%ﬁﬁeag takes place on the nol ding
surf aces, vvhere‘gg Q/\/nen mis nore than 30, the nold releasability will be
deteriorated. [ i When the perfluoroal kane is used in a proportion of
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the nmold pd g}
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and vul cani zat1on chara 0 e réesu ng- vul | di ng

Er od- UCt@r%bfoﬁ&a@@&&ﬁé,Oﬁﬂ-ﬁéirﬂt[cg*ga&]adem Ci1f@ &Qﬁio%lai%{)éﬁqer,‘u -
ydr oxycar bonat e hydrate ‘as anh another esseriti al~ conponént of 't he present
I nventi orpeefllofstetRRb&a%)! €UHYefhRro8A8s@ne! OT 1l R rfluorotriacontane,

etc., which can be used alone or in mixture. In the foregoing general

formula, m is defined as 10 to 30. When m is less than 10, the gas volume

Just after the compression molding will be increased, so that foaming takes

place on the molding surfaces, whereas, when m is more than 30, the mold

releasability will be deteriorated.

[0018]
When the perfluoroalkane is used in a proportion of less than 0.5

parts by weight, no effect will be obtained on improvements in the

prevention of compounds from adhesion at the time of kneading or the mold

releasability at the time of vulcanization molding, as aimed at in the

present invention, whereas, when it is used in a proportion of more than 10

parts by weight, foaming will take place just after the molding, and

vulcanization characteristics of the resulting vulcanization molding prod-

ucts will be deteriorated.

[0019]
Basic magnesium aluminum hydroxycarbonate hydrate as an another
essential component of the present invention can be represented by the

general formula :

MgxAlL(OH)yCO, + mH,0




MyxAl 2(OH) yCO8 nmH20 8 where x : an integer of 4 to 6, or an average val ue

of a mxture thereof, and y : an integer of 12 to 18, or an average val ue
of a mxture thereof, and, for exanple, the follow ng conmpounds can be
usual Iy used: MG6A12(CH)16CO3 ' 4H20 Mg4. 3A12(OH)12. 6CO3 ' 3. 5H20

My4. 5A12( OH) 13CC3 ' 3.5H20 My4Al 2(OH) 13.5CC8 ' e3.5H20 These conpounds can
be prepared by addi ng an aqueous NaCOH sol ution and an aqueous Na CO
solution to an aqueous solution of a mxture of 23 MgA 2 and AIC13 with
stirring, adjusting pHto about 10, and recoverin and drying white

preci pi t at WeraRd abhateger aftd g6 i a aperagervalue of Aenitnre thaydof, Besi des
wat er - sol ubl e salts, hydroxi des, oxides, and carbonates nmay be used as raw
materials for theapgspecti ve nmetals. Comrercially available products
simlar to the basic magnesjum al um num hydroxy-_carponate hydrates may be
al so herein used: 2POHRECT tQ he: phanaveEasR¥alng of amixipre thereof,

v gnt T RSO FreelS the gV iE satnovRis Fot be AeaAUNRBe condi tion 1o
(1250, can be B BIIIPeS T onger . “that i, 11 is i mpossible to
Same 1 ime. cony Bed TG Gy ST Y 2 i nut es in . proportion of | ess
than 0.5 parts M¥4'5\gﬁ;@ﬁ)mm3 b§.5H20
Mg,Al,(OH),,,CO; - 3.5H,0
These compounds can be prepared by adding an aqueous NaOH solution
and an aqueous Na,CO, solution to an aqueous solution of a mixture of
MgCl, and AICl; with stirring, adjusting pH to about 10, and recovering
and drying white precipitates, and the resulting white powders are herein
used. Besides water-soluble salts, hydroxides, oxides, and carbonates may
be used as raw materials for the respective metals. Commercially
available products similar to the .basic magnesium aluminum hydroxy-
carbonate hydratés may be also herein used.
[0020]

When the basic magnesium aluminum hydroxycarbonate hydrate is
used in a proportion of less than 0.5 parts by weight, the compression
molding is still not in a suitable condition to conduct at 210°C within two
minutes, though the Mooney scorch time t, (125°C) can be made 60 minutes
or longer, that is, it is impossible to prolong the scorch time and also
shorten the vulcanization time at the same time. Compression molding
within 2 minutes in a proportion of less than 0.5 parts by weight may be
carried out by increasing the amount of an acid acceptor compound to be
added such as a divalent metal oxide or hydroxide, but such problems as

occurrence of crosslinked fluororubber tacking and contamination with

9




carried out by increasing the amount of an acid acceptor -conpound to be
added such as a dival ent netal oxide or hydroxide, but such problens as
occurrence of crosslinked fluororubber tacking and contamination with 9
metal ions are inevitable. In a proportion of nore than 2 parts by weight,
on the other hand, the Money scorch tinme t5 (125C) wll fail to be 60

m nutes or longer, and the stable preservation tinme of conpounds wll be
shorter and when nolding is carried out at tenperatures of 200C or higher,

f oam ng taﬁgs Ekgce after the nolding, and the hardness will be further
metakionsigrg ipavikablee dag BrDortign of gnore than 2 pastohbeweightady

i ncr eased,
dt t he fl bb ith fl al ka

Py ot al o't 461 THHER Db B1qanse fesuel | mentat (12 ¢ havillctagh fofbe: §poundi ng

of ot moPu Ot Sy A50 e A bEroHSP B fiher of SPEROABKRI w1 BAd ol S0

v ewpor ne-lishBn AR’ Bree Snoiftfe 8 Gueledy fut Sy fmaliagura o6 00T or

hyd | i @-Sim - mal,di I il i , th

Uil can:  ohiefes Benfihe RIS Midee (P8 pidtattg Sl s hatdtobes S0P nea

Thus, thigu r the.wviewpoi nt of production
stabili tyﬁrﬂ%erﬁ\%\lg%ﬁlgg’ %S%f}ltg{‘gglﬁs@gqs%%%%% ]Tlté"}tNg make t he Mooney scorch

time t5 (125C) [p@$160 m nutes or nmore, to conduct conpression nolding at
210C or lower wthin 2 mnutes, and to obtain crosslinking products of

{1 uor or ubber Tthyi MeR AlkSndy BROANERSHOLoABoAhg! %S lBrambLRL JhESE cases.

but also in the case of usi'ng cal cium hydroxide or oxide as anh acld

P SRSk g Rl S0
case of compounding with a perfluoroalkane the vulcanization products
having a JIS A hardness of not more than 60 have a poor post-molding
mold releasability and also the vulcanization rate is low. Thus, this is not
preferable from the viewpoint of productivity. In the case of compounding
with a hydrotalcite-similar compound, the post-molding moldability is poor,
the vulcanization rate is high, and the stability of compounds is shortened.
Thus, this is also not preferable from the viewpoint of production stability.
Anyway, it is not only impossible to make the Mooney scorch time ts (125°C)
of 60 minutes or more, to conduct compression molding at 210°C or lower
within 2 minutes, and to obtain crosslinking products of fluororubber
having a JIS A hardness of 60 or less in any of these cases, but also in the
case of using calcium hydroxide or oxide as an acid acceptor compound,
contamination of HDD, etc. with metal ions is inevitable.

Patent Literature 4 : JP-A-7-224200
Patent Literature 5 : JP-A-7-82449
[0022]
Acid acceptor compounds excluding Ca compounds, such as Mg

compounds, e.g. magnesium oxide, magnesium hydroxide, magnesium
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Patent Literature 5: JP-A-7-82449 [0022] Acid acceptor conpounds excl uding
Ca conpounds, such as My conpounds, e.g. nagnesi um oxi de, magnesi um

hydr oxi de, magnesi um 10 carbonate, nmagnesi um carbonat e hydroxi de,

magnesi um pot assi um hydro- gencarbonate, etc. or Zn conpounds, e.g. zinc
oxi de, zinc peroxide, etc. can be used in a proportion of 1 to 5 parts by
wei ght, preferably 2 to 5 parts by weight, on the basis of 100 parts by
wei ght of fluororubber. In a proportion of less than 1 part by weight, the
function as. an acid acceptor conmpound will not be enough to attain

sati sf act 6#5POPaLe FRpgResHM cophonase hyduoxider smenestrmaiotassion hadrs part s
by wei ght contam nation vm%g netal ions wll be a problem_ and also

preser vat g%?flaé"g%ﬁ% £IC- ST 2% SpBpRYadG 18- BInC eXidet e ergride, etticani s not
preferable. [0023] The f.luor.qrubber conposition conprising _the

forenenti ﬁ% é%e‘?ég ﬁeEILOPPF{}QH Ob o Regtsey weight, ipﬁﬁfeéﬁ}é]é’ #rbg Spearts by

Ubber | mihey LY pasis FCT0 opditngblguittebic of Tuarashbgrackh sar bon
mer . SpBigEf oof PLPISTIA i b o0t o B SHBIECTLs o,
A T o G T NI T N
hooney oo & okl 30l 3P, G R B T
t about 30 o ApagroblsRl SR Fikery il UMM a bl FRR YU B 1T O
necessar yshosa¥adardhus, this is not preferable.
[0023]
The fluororubber composition comprising the forementioned respec-

tive components as essential ones may be appropriately admixed, if

necessary, with additives usually used in the rubber industry, such as a

reinforcing agent, e.g. carbon black, carbon fibers, silica, etc., a processing

aid, e.g. wax, etc., an antioxidant, thermoplastic resin, etc.

[0024]
The rubber composition can be prepared by kneading in a tightly

closed kneader such as Intermix, a kneader, a Banbury mixer, etc., or open

rolls, etc., and the kneading products have a Mooney scorch time t5 (125°C)

of 60 minutes or more. Vulcanization molding is carried out by an

injection molding machine, a compression molding machine, a vulcaniza-

tion press, etc., and usually by press vulcanization at about 140° to about

230°C for about 1 to about 30 minutes, and, if necessary, secondary

vulcanization is carried out by oven vulcanization at about 150° to about

300°C, preferably about 200° to about 250°C for not more than 24 hours.

When compression molding is carried out at 210°C or lower, more

specifically 190° to 210°C, the molding can be finished within 2 minutes,
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vul cani zation is carried out by oven vul cani zati on at about 150 to about
300C, preferably about 200 to about 250C for not nore than 24 hours. \Wen
conpression nolding is carried out at 210 C or |lower, nore specifically
190 to 210C, the nmolding can be finished within 2 mnutes, 11 and the
resulting crosslinking products of fluororubber have a JIS A hardness of
60 or less, preferably 40 to 56. EXAMPLES [0025] The present invention
w || be described below, referring to Exanples. [0026] EXAMPLE 1 Parts by
wei ght  Fluorgrubber. (Viton A-200, a product of DuPont Dow 100 El astoner
Conpany) # FEruiting: jere ngsgyodych eduduoxorulrber, lmvecar 468 4o. )
Basi ¢ magpesi um al.um nym hydr px rbonate 1.5 hydrate (DHT-4A, a product
of Kyowa gﬂre e@ﬁIOfé?()rlie%éﬁ%EeF%ﬁﬁ’o%Hé%Kyowamag 150, a product of the 3
same comnpany E%ﬁi@rt‘? Bi sphenol AF 2 Triphenyl benzyl phosphoni um chl ori de
0.53 Perfluoroa SA 3 [mxture of 80wt . % of F(CF2)24F and 20wt . % of

F(CF2) 12H| T\rll\ggbggjegoi ng conponents were kneaded by a kneader and open
rolls, follo y' conpression nolding at 180 C for 10 mi nutes, and heat

The present invention will be described below, referring to Examples.

[0026]
EXAMPLE 1
Par igh
Fluororubber (Viton A-200, a product of DuPont-Dow - 100
Elastomer Company)
FEF carbon black (Seast GSO, a product of Toyo 2
Carbon Co.)
Basic magnesium aluminum hydroxycarbonate 1.5
hydrate (DHT-4A, a product of Kyowa Chemical Co.)
Magnesium oxide (Kyowamag 150, a product of the 3

same company as above)

Bisphenol AF 2
Triphenylbenzylphosphonium chloride 0.53
Perfluoroalkane A ' 3

[mixture of 80wt.% of F(CF,),,F and 20wt.% of

F(CF,),,H]
The foregoing components were kneaded by a kneader and open rolls,
followed by compression molding at 180°C for 10 minutes, and heat
treatment in an oven at 230°C for 5 hours.

[0027]

The resulting molding product was subjected to determination of the

following items :
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treatment in an oven at 230C for 5 hours. [0027] The resulting nol ding
product was subjected to determination of the following itens : 12 Mooney
scorch time : According to JI'S K6300-1(corresponds to SO 289), tine t5
required for elevation by 5Mfrom the mninmmyviscosity at 125C, after
preheating for one mnute was determ ned by using a square groove die and
an L-type rotor of Mdoney visconeter, made by Toyo Sei ki Co. Conpound
just after the kneading and conpound left to stand for 15 days in a
tightly clos contai ner controlled at a tenperature of 25C and 70%

humi dity wer eMapdeyisgatah Ymeg Agcordiag tp&IﬁnggWﬂmmspvndemﬂS@u on rate :
According to JI'S K6300-2(corres (gnds to SO 6502), vulcanization rate was
deternmined at 180C and 210 by28<09 r By saequied dppelevationdy SMyfromy o Sei ki
Co. Difference ME (M+M) was determ ned f.rom, m.nj torque M. and

maxi mum torque MH, and vul caﬁ?‘f&?f’&ﬁlqmﬁﬁs@élt@ﬁ)iﬁg& gg%NE was taken as
an index for vulcanization rate rdness : According to JI S

K6253( corresponds to | SO 6719)Rregg§ﬁﬁg PHPR& HOY “e?"%ﬁ%@?r%ds%j ected to
determ nation by a Type A durgpneter Tensile strength and el ongatipn :
According to JI'S K6251(corresp}bsr1i g 4 square groove dis a%cpan'irtype rotor of

Mooney viscometer, made by Toyo Seiki Co.
Compound just after the kneading and
compound left to stand for 15 days in a tightly
closed container controlled at a temperature of
25°C and 70% humidity were individually
subjected to determination
Vulcanization rate : According to JIS K6300-2(corresponds to ISO
6502), vulcanization rate was determined at
180°C and 210° by a rotorless rheometer, made
by Toyo Seiki Co.
Difference My (My-M;) was determined from
minimum torque M, and maximum torque My,
and vulcanization time tc (50) for 50% My was
taken as an index for vulcanization rate
Hardness : According to JIS K6253(corresponds to ISO 6719), a 2mm-
thick rubber sheet was subjected to determination by a |
Type A durometer
Tensile strength and elongation : According to JIS K6251(corresponds
to ISO 37), a 2mm-thick rubber
sheet was subjected to determination
Compression set : According to JIS K6262(corresponds to ISO 815),

determination was made under conditions of 175°C,
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to 1SO 37), a 2mmthick rubber sheet was subjected to determ nation
Conpression set : According to JI'S K6262(corresponds to | SO 815),

determ nati on was nmade under conditions of 175C, 13 25% conpressi on and
duration of 72 hours Evaluation of noldability : Disc-shaped sheets, 0.5mm
in thickness and 100mmin dianeter, were made by conpression nol di ng under
conditions of 180C for 10 m nutes, 210C for one mnute, and 210C for two
m nutes, respectively, and presence of foanms on the respective sheets was
visual ly inspected Eval uati on of adhesiveness and nold releasability of
crosslinked fluororubber : 20Mvedmprassecth anddaratompdGRdumer e sandwi ched
between chrom umplated steel plates (60mm x 25m) and subjected to
crosslinking Hyriatiomef neddaliibity 1Disn-sheres] sHeslt$,dhéohrbyn thickeess | e
shearing test according to JI'S K6850(corresponds to | SO 4587)to eval uate a
nmold releasability in view of the an@A89mreneskametevemere madg bel pl at es
and the rubber Evaluation of sealability : Gasket integrally nolded with a
cover was fitted to a real |eak temppresfignsmpjdingamdey congilanseafi on of
positive pressure of 5kPa thereto in that state fromthe inside of the
tester continuously for 30 secondsl&GCchacl) miputase210/C Aox ovtiere was any

| eakage 15 seconds thereafter, thereb abaeéme, OE any | eakage was
assessed as 0, whereas minute, and 210C for two minutes,

respectively, and presence of foams on the
respective sheets was visually inspected
Evaluation of adhesiveness and mold releasability of crosslinked
fluororubber : Unvulcanized rubber compounds were sandwiched between
chromium-plated steel plates (60mm X 25mm) and subjected
to crosslinking molding at 180°C for 10 minutes, followed by
a tensile shearing test according to JIS K6850(corresponds
to ISO 4587)to evaluate a mold releasability in view of the
adhesiveness between the steel plates and the rubber
Evaluation of sealability : Gasket integrally molded with a cover was
fitted to a real leak tester and subjected to
application of positive pressure of 5kPa
thereto in that state from the inside of the
tester continuously for 30 seconds to check
whether or not there was any leakage 15
seconds thereafter, thereby absence of any
leakage was assessed as O, whereas
presence of a leakage as X
In the case the gasket materials have poor
compression set characteristics or the

gasket shape has a defect such as foams,
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presence of a | eakage as x In the case the gasket materials have poor
conpressi on set characteristics or the gasket shape has a defect such as
foams, 14 6 etc, |eakage takes place at positions of higher rubber
hardness and far fromthe fastening bolts Eval uati on of outgassing
property : Gaskets were subjected to hot extraction at 100C for 16 hours
to determ ne an outgas volune, thereby outgas volune of less than 10 ,u
g/ g was assessed as 0, whereas that of 10, u g/g or nore as X Evaluation
of contam nation with netal ions : asket s 5mmin wre diameter and
55min  diameter) were dipped in eltGOWia ge t%lk‘f%ﬁ#@@?@t\m{ﬂéwl?@toﬂ oom

tenpera- ture for 10 mnutes to determ ne unts of metal ions (magne-
siumions and cal ciumions) di ssoeh]igiléﬂr}‘h?‘?}'nﬁ?%f%ﬁ? eagdpe g dhef rom the

acid acceptor conpound added to the rubber. by an ion chromato- graphy,
t hereby eval uating degrees of confgﬁ?ﬁ%ﬁg%BHSwith

Evaluation of outgassing property : Gaskets were subjected to hot
| extraction at 100°C for 16 hours

to determine an outgas volume,
thereby outgas volume of less
than 10 u g/g was assessed as O,
whereas that of 10 1 g/g or more
as X

Evaluation of contamination with metal ions : Two gaskets (1.5mm in
wire diameter and 55mm in
diameter) were dipped in 100ml of
ultrapure water at room tempera-
ture for 10 minutes to determine
amounts of metal ions (magne-
sium ions and calcium ions) disso-
Ived into the ultrapure water from
the acid acceptor compound added
to the rubber by an ion chromato-
graphy, thereby evaluating
degrees of contamination with
metal ions

[0028]
EXAMPLE 2
In Example 1, the amount of perfluoroalkane A was changed to one

part by weight.
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metal,ions [0028] EXAWMPLE 2 In Exanple 1, the amount of perfluoroal kane A
was changed to one part by weight. 15 [0029] EXAMPLE 3 In Exanple 1, the
anmount of perfluoroal kane A was changed to 5 parts by weight. [0030]
EXAMPLE 4 In Exanple 1, the amount of basic magnesi um al um num hydr oxy-
carbonate hydrate was changed to 0.5 parts by weight. [0031] The results
obtained in the foregoing individual Exanples are shown in the follow ng
Table 1. Table 1 Exanple No. |Itens of determ nation and evaluation 1 2 3 4
Mooney scorch Hbﬂﬁ }5 Just after kneading (min.) 155 153 160 200 15 days
after left stand 8 (mn.) 144 143 152 188 \ul cani zation rate tc(50) 180C

3.2 2.93.45 Miﬂ%%él 1.3 1.5 2.0 WVul cani zation product physi cal
properties Ha-}E S A 54 55 53 53

In Example 1, the amount of perfluoroalkane A was changed to 5
parts by weight.
[0030]
EXAMPLE 4
In Example 1, the amount of basic magnesium aluminum hydroxy-
carbonate hydrate was changed to 0.5 parts by weight.
[0031]
The results obtained in the foregoing individual Examples are shown

in the following Table 1.

Table 1
Example No.
Items of determination and evaluation 1 2 3 4
Mooney scorch time t,
Just after kneading (min.) 155 153 160 200
15 days after left standing (min.) 144 143 152 188
Vulcanization rate tc(50)
180°C 3.2 2.9 34 5.0
210°C 14 1.3 1.5 | 2.0

Vulcanization product physical properties

Hardness JISA) 54 55 53 53
Tensile strength (MPa) 8.7 8.9 85 75
Elongation (%) 370 360 400 450

Compression set
175°C for 72 hours (%) 12 10 13 17

Evaluation of moldability
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Tensile strength (MPa) 8.7 8.9 8.5 7.5 El ongation (% 370 360 400 450
Conpression set 175C for 72 hours (% 12 10 13 17 Eval uation of

nol dability 16 19 180C for 10 minutes 0 0 0 O 210C for one mnute 0 0 0 X
210C for two mnutes 0 0 O O Evaluation of adhesiveness and nol d
releasability Tackiness (kg/cnm2) 0.5 1.0 0.3 1.5 Evaluation of

seal ability Leakage occurrence 0 O 0 O Evaluation of outgassing property
10,u g/g basis 0 0 0 O Evaluation of contam nation with netal ions My ions
(,u g/one prod ,~0,04 0.04 0.04 0.02 Caions (,u g/one product) 0 0 00
[ 0032] COVPARA‘LI]'f EeAMS BIgutes Exanple 1, no @erfl r oal kdde AGdas used.

[ 0033] COWVPARAT; MPLE 2 In Exanple 1, the_anount of perfluoroal kane A
was changed to ﬁllgﬁcgéﬁtoémbwl%qeght. [ 0034] O 5 O %

210°C for two minutes O O O O

Evaluation of adhesiveness and mold
releasability

Tackiness (kg/cm?) 0.5 1.0 0.3 1.5
Evaluation of sealability

Leakage occurrence O O O O
Evaluation of outgassing property

10 u g/g basis O O O O
Evaluation of contamination with metal ions

Mg ions (u g/one product) 0.04 0.04 0.04 0.02

Ca ions (1 g/one product) 0 0 0 0

[0032]

COMPARATIVE EXAMPLE 1

In Example 1, no perfluoroalkane A was used.

[0033]
COMPARATIVE EXAMPLE 2

In Example 1, the amount of perfluoroalkane A was changed to 15

parts by weight.
[0034]
COMPARATIVE EXAMPLE 3
In Example 1, the same amount of perfluoroalkane B [mixture of

80wt.% F(CF,)F and 20wt.% F(CF,);H] was used in place of parfluoro-
alkane A.

[0035] |
COMPARATIVE EXAMPLE 4

17




COVPARATI VE EXAMPLE 3 I n Exanple 1, the sane anobunt of perfluoroal kane B
[m xture of 80wt.% F(CF2)6F and 20wt . % F(CF2)6H was used in place of
parfluoro- al kane A. [0035] COWPARATI VE EXAMPLE 4 17 In Exanple 1, the
sanme anount of perfluoroal kane C [m xture of 80wt.% F(CF2)100F and 20wt . %
F(CF2) 50H was used in place of parfluoro- al kane A [0036] COVPARATI VE
EXAMPLE 5 In Exanple 1, the sane anount of tetrafl uoroethylene | ow

nol ecul ar wei ght pol yrrer (Rubron L5F, a product of Daikin Co.) was used in
pl ace of per r oal kan [ 0037] COWPARATI VE EXAMPLE 6 I n Exanple 1,

t he anount of H’E‘q e#ﬁn‘?%ﬁﬁn‘i‘ﬁ@ﬁ%ﬁrl@ﬁ@ﬂuo@@@%@n&t@ [mdrtar@ ofas

changed tg,6 y 0 CQVPARATI VE, EXAMPLE 7 In Exanple 1,
no basic ﬁ% F'ga &f@]ﬁg %ﬁ?ﬁlﬁ&ﬁ?’% 9 j‘ﬁ&%bﬁhf?@s Hyest 2 oloess 0ﬁ§éﬁﬂu91@039]
COVPARATI%@gEXﬂVPLE 8 In Exanple 1, in place of the basic magnesium

ro

al um num - carbonate hydrate 2 parts by weight of
tri phenyl benzyI[Bagé}ohonl um chloride was used.

COMPARATIVE EXAMPLE 5
In Example 1, the same amount of tetrafluoroethylene low molecular
weight polymer (Rubron L5F, a product of Daikin Co.) was used in place of
perfluoroalkane A.
[0037]
COMPARATIVE EXAMPLE 6
In Example 1, the amount of basic magnesium aluminum hydroxy-
carbonate hydrate was changed to 6 parts by weight.
[0038]
COMPARATIVE EXAMPLE 7
In Example 1, no basic magnesium aluminum hydroxycarbonate
hydrate was used.
[0039]
COMPARATIVE EXAMPLE 8
In Example 1, in place of the basic magnesium aluminum hydroxy-
carbonate hydrate, 2 parts by weight of triphenylbenzylphosphonium
chloride was used.
[0040]
COMPARATIVE EXAMPLE 9
In Example 1, neither basic magnesium aluminum hydroxycarbonate
hydrate nor perfluoroalkane A was used.
[0041]
COMPARATIVE EXAMPLE 10
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[0040] COWPARATI VE EXAMPLE 9 In Exanple 1, neither basic magnesi um
aIun1nun1hydroxycarbonate hydr at e nor perfluoroalkane A was used. [0041]
COVWPARATI VE EXAMPLE 10 18 In Exanple 1, the anopunt of basic nagnesi um

al um num hydr oxy- carbonate hydrate was changed to 3 parts by weight, and
no perfluoro- al kane A was used. [0042] COVPARATI VE EXAMPLE 11 I n Exanple
1, in place of the basic magnesi um al um num hydroxy- carbonate hydrate, 6
parts by wei ght of cal cium hydroxide (Caldic #2000, a product of GChm

" Chem cal Co.)_was used. [0043] The results of the foregoing individual
Conpar ati ve Eilar%wgpkﬁé tb«hmomt phdapis] maginegiumadlvsupuandydrogabl e 2
Conparative,Exanple No. Itens of determ natjon and evaluation 1 2 3 4 5
Mooney sc?ﬂr(bﬁn?mrélyfiga@?uﬁasa?h%}gel@n@a(ﬁ RgriEnby. weight, and ngyerfloonso 15
days after,,l eft, standing (mn.) 142 161 142 155 142 Vulcanization rate

t c(50) 186‘(‘53?88‘\?%"3898 3.2 3.1 210C 1.2 1.6 1.3 1.4 1.5 \Vul cani zation

product physi ca[loo%j)perti es

COMPARATIVE EXAMPLE 11

In Example 1, in place of the basic magnesium aluminum hydroxy-
carbonate hydrate, 6 parts by weight of calcium hydroxide (Caldic #2000, a
product of Ohmi Chemical Co.) was used.

[0043]

The results of the foregoing individual Comparative Examples are

shown in the following Tables 2 and 3.
Table 2

Comparative Example No,
Items of determination and evaluation 1 2 3 4 5

Mooney scorch time t,

Just after kneading (min.) 150 170 153 160 150

15 days after left standing (min.) 142 161 142 155 142
Vulcanization rate tc(50)

180°C 28 35 3.0 32 31

210C 1.2 1.6 1.3 14 15

Vulcanization product physical properties

Hardness JISA) 55 51 54 56 56
Tensile strength (MPa) 9.2 4.5 86 80 9.0
Elongation (%) 350 300 360 330 300

Compression set
175°C for 72 hours (%) 10 18 12 15 15

Evaluation of moldability
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Hardness (JIS A) 55 51 54 56 56 Tensile strength (MPa) 9.2 4.5 8.6 8.0 9.0
El'ongation (% 350 300 360 330 300 Conpression set 175C for 72 hours (%
10 18 12 15 15 Evaluation of noldability 19 ---------- - - 180C for 10
mnutes O x 0 0 0O 210C for one mnute 0 X X0 0 210C for two mnutes 0 X
X 0 0 Evaluation of adhesiveness and nold rel easability Tackiness
(kg/cn2) 10 0.3 0.4 8 7 Evaluation of sealability Leakage occurrence 0 0 O
0 0O Evaluation of outgassing property 10 ,u g/g basis 0 X X0 0

Eval uation of cont, mnatlon with netal ions ions (u g/one product) 0. 04
0.04 0.04 0.04 BQ% faralQ BHButes g/ one produc,@) 0% 0 OCS T4DI e

Conparative Exa%i . Items of determ nation and eval uation 6 8 9 10
11 Mooney scor i R Qe mReteaf t er kneadi g (nih.) 10¢>20607 5@12 12 15

days after Ieft2ls(}08nglorr]cgvo(gl1urltu eSB >200 2 208 7 >\(/ul can>|< zat '(8” r%)e tc(50)

| Evaluation of adhesiveness and mold
releasability |

Tackiness (kg/cm?) 10 03 04 8 7
Evaluation of sealability

Leakage occurrence O O O O O
Evaluation of outgassing property

10 u g/g basis O X X O O
Evaluation of contamination with metal ions

Mg ions (u glone product) 0.04 0.04 0.04 0.04 0.04

Ca ions (u g/one product) 0 0 0 0 0

Table 3

Comparative Example No.
Items of determination and evaluation 6 7 8 9 10 _11

Mooney scorch time t,
Just after kneading (min.) 10 >200 7 53 12 12
15 days after left standing (min.) 3 >200 2 20 6 7
Vulcanization rate tc(50)
180°C 1.0 >10 55 45 12 35
210C 07 50 25 12 09 1.0

Vulcanization product physical properties

Hardness JISA) 58 53 52 62 57 60
Tensile strength (MPa) 100 70 7.0 87 9.5 120
Elongation (%) 260 550 500 280 290 300
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180C 1.0 >10 5.5 4.5 1.2 3.5 210C 0.7 5.0 2.51.2 0.9 1.0 Wulcanization
product physical properties Hardness (JIS A) 58 53 52 62 57 60 Tensile
strength (MPa) 10.0 7.0 7.0 8.7 9.5 12.0 Elongation (% 250 550 500 280
290 300 20 Conpression set 175C for 72 hours (% 10 18 25 8 13 12

‘Eval uation of noldability 180C for 10 mnutes 0 X0 0 O O 210C for one
mnute X X X 0 X X 210C for two minutes X X0 0 0 0O Evaluation of

adhesi veness and nold releasability Tackiness (kg/cn2) 0.4 3.0 0.4 2.0 3.0
4.0 Evalugtion of sealability Leakage occurrence X X 0 X X 0 Eval uation
of out gassYPGPEPEPER Gt 10 ,u g/ g basis 0 0 X 0 0 0O Eval uati on of

contam nation wj t jons My i (,u,g/one product) 0.15 0.04 0.04

0.15 0.10 0. 12“@0{%{2}?(%“@0% Z‘Q’iduct}go 0l® 2.250 28 |INpust® AL

UTILITY [ 0Q4 The present..pol yol -crosslinkabl e fluororubber can be used
B laion o/haRag

as vul can _ “neterials for rubber parts for hard disc drive,
Lg;deggnehféanpgg?cdh§ql riye Lop cover, 85c.,>gnd %BSOCSan(Be e&;ectlyely
210°C for one minute X X X O X X
210°C for two minutes X X O O O O
Evaluation of adhesiveness and mold
releasability
Tackiness (kg/lcm®) 0.4 3.0 04 20 3.0 4.0
Evaluation of sealability
Leakage occurrence X X O X X O
Evaluation of outgassing property
10 u g/g basis | O O X o O O
Evaluation of contamination with metal ions
Mg ions (u g/one product) 0.15 0.04 0.04 0.15 0.10 0.12
Ca ions (u g/one product) 0 0 0 22 0 25
INDUSTRIAL UTILITY
[0044]

The present polyol-crosslinkable fluororubber can be used as vulcani- |
zation molding materials for rubber parts for hard disc drive, for example,
hard disc drive top cover, etc., and also can be effectively used as vulcaniza-
tion molding materials for a variety of rubber parts for preventing a liquid
or a gas from leakage, such as Orings, packings, Vpackings, oil seals,
gaskets, square rings, D rings, diaphragms, various valves, etc, or a variety
of rubber parts such as vibration-damping rubber, belts, rubber-coated

cloth, wipers, etc.
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tion nolding materials for a variety of rubber parts for preventing a
liguid or a gas from | eakage, such as Oings, packings, Vpackings, oi
seal s, gaskets, square rings, D rings, diaphragns, various valves, etc, or
a variety of rubber parts such as vibration-danping rubber, belts,
rubber-coated cloth, w pers, etc. 21 CLAIMS [1] A ponoI-crosinnkabIe

fl uor orubber conposition, which conprises 100 parts by wei ght of

pol yol -crosslinkabl e fluororubber ; ($) 0.5 to 10 parts by weight of

per fl uoroal kane represented by the general formula F(CF2)2nF (where nis

an integer of 5 to 30), 1H perflug m represented by the general
formula F(CF2)mH (where mis an in er of 10 to 30), or a mxture thereof

: C 0.5 2 '
00 2 T A P A gy
accept or cmpmmgaﬁéqumr@m%r ﬁ(ﬂ?@?%gs‘lmléalﬂé mlorswmir' n@bcbs fol 10 v [2]

p y uoror bbe conposition according to Caimi1, whereint aC| accept or

conpound eyt By Sveight QFRFALSrélkane %p@@émy&%ﬁrth@ g&&gmemﬁla [3] A
pol yol - crosslinkabl e fluororubber conposition according'to Caim2

wher ei n t HE(OWY) cOMpwUBEE a8 3 afi dnREeePbEr 5ceFPaand 11- e@ﬁﬁmuy@ﬁ@m de,
magnesi um hydr oxi de, nagnesi um car bonate, rmagnesi um car bonat e hydroxi de,

or magnesireprgsehndsd byithe (petieoglefigaivlaBCF,) [H](whep®hy 94 a6l idsssdrnddaly e
fl uororubber conposition according to Caim2, wherein the Zn conpound as

an aci d adoefOprorenmixtdré sheresf ; q))de.5oroz2 npaﬁ@rbyl weigHtSbf Aasic
pol yol - crossl i nkabl e fl uororubber conposi ti on according to
magnesium aluminum hydroxycarbonate hydrate, and (D) 1 to 5 parts by
weight of an acid acceptor compound excepting Ca compounds.
[2] A polyol-crosslinkable fluororubber composition according to
Claim 1, wherein the acid acceptor compound excluding Ca compounds is a
Mg compound or a Zn compound.
[8] A polyol-crosslinkable fluororubber composition according to
Claim 2, wherein the Mg compound as an acid acceptor compound is
magnesium oxide, magnesium hydroxide, magnesium carbonate,
magnesium  carbonate  hydroxide, or magnesium  potassium
hydrogencarbonate.
[4] A polyol-crosslinkable fluororubber composition according to
Claim 2, wherein the Zn compound as an acid acceptor compound is zinc
oxide or zinc peroxide.
[5] A polyol-crosslinkable fluororubber composition according to
Claim 1, wherein a quaternary phosphonium salt crosslinking is further
contained together with a polyol crosslinking agent.
[6] A polyol-crosslinkable fluororubber composition according to
Claim 1, which has a Mooney scorch time t; (125°C) of 60 minutes or more

and is compression moldable at a temperature of 210°C or lower within 2

minutes.
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Claim1, wherein a quaternary phosphoniumsalt crosslinking is further
contai ned together with a polyol crosslinking agent. [6] A

pol yol - crossl i nkabl e fl uororubber conposition according to Caim1, which
has a Mooney scorch tine t5 (125C) of 60 mnutes or nore and is
conpression noldable at a tenperature of 210C or lower within 2 m nutes.
A L [ 7] A polyol -crosslinkable fluororubber
conposition according to Caim1l, which gives a fluororubber crosslinking
product having_a JIS A hardness of 60 or less. [8] A polyol-crosslinkable
f 1 uor or ubber %Hrrp’e%i polpol-crosslinikahje t Suotraibbet , compaditighv ascoadingiomwor ubber
crosslinking product having a JIS A hardness of 40 to 56. [9] A

pol yol - cr Qi%lm Ak aphight giyes ér fprorubbep csosslioking quoditetyhavingChall® A, for
use as vugca(ﬁi zatioon mpl ding materials for rubber parts of hard disc
drive. [ 1Bfrdnessiof60-azrless| i nkabl e 1 uoror ubber conposition according to

Caimb5, for e as vyl cani zaIti O% nol ding materials for rubber parts of
hard disc dri t@ %3 polyol-crosslinkable fluororubber composition according to

Claim 1, which gives a fluororubber crosslinking product having a JIS A
hardness of 40 to 56.

[9]1 A polyol-crosslinkable fluororubber composition according to
Claim 1, for use as vulcanization molding materials for rubber parts of
hard disc drive.

[10] A polyol-crosslinkable fluororubber composition according to

Claim 5, for use as vulcanization molding materials for rubber parts of

hard disc drive.
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