SPECI FI CATI ON  POLYQOL- CROSSLI NKABLE FLUORO- RUBBER COWVPOSI TI ON  TECHNI CAL
Fl ELD [ 0001] The present invention relates. to a polyol-crosslinkable

fl uororubber conposition. Mdre particularly, the invention relates to a
pol yol - crosslinkable fluororubber composition for use as suitable nolding
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 noldability at the

time of vulcanization nolding uspReTR nd a hi gh post-nol di ng
adhesi veness between the rubbers therrs(rér‘lgil;g(g%\]aThus, it is a usual practice

to apply an external nol dT@LY@ﬂ-@%@Q@DTNKfAﬁ!E PJR‘G) ne series, fluoro-
carbon series, etc. to the nold surface or a artFLfﬂrjl ernal nol d-rel easi ng

agent to unvul cani zed r ublREUBBERCONPROLMEGani zation nol ding process
wi t hout an external nold-rel easing agent has been now desired particularly

fromthe vi ewflBIGHNGCARr POIRED vity. [0003] Fl uororubber has such a problem
that, when the tenperature is elevated at the tinme of the kneadi ng of

fl uor orubber i rf0@80kheader, a Banbury mixer, etc., the conpounds present
insi;de the kneader tend to undergo adhesion. In that case, application of
an external nbhe-presadsimegntigentlatss tota polyel-teskiinRabafiubigumptpod of

addi ng an internal nold- rel easing agent to unvul cani zed rubber conpounds

i s usual |pmugsginemendeMore 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.




In the case of using the internal nold-releasing agent, it is necessary for
the internal nold-releasing 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,

chem cal resistance, oil resistance, etc. inherent in the fluororubber.
[0004] It has been proposed to use | ow nol ecul ar wei ght polyners of tetra-

f 1 uor oet hyl I: i t.aryg i r-nal . nol d-=rel easi ng agent under

t hese congi teg%ngése\?%%ﬁélth %)éth%g]fn;?{?r%?ag %P}éd'g%égs ngnagfﬁ?éhltalsl %‘?‘ﬁés%'iyog’Grt i on

to thoroughé o3 f e g L] sivel essness.at the

time of kgeaginﬁ(gmiaﬁ %%ﬁgfﬁ (I:gasgéi,;gt g?lgstgfléé%%%lﬁgp%?ﬂogﬁga rogeém]eﬂgsr é%stga
Ui,

har d ansldrreddaish { Qe
ar dness nelddsabiliy ARDAGReQleletSRARM Bthe! Qndd ga%lgér}%ﬂﬂgt 14ty

that no satisfactory |evel has been attained yet.

JP- B- 56- 4b1i68 aldtat eolt allivé@bateffete’ od PrArEEi2 ' e 3
JP- A-59-41350 [0005] Recently, sho(r)t -ti rl;e vu%?é‘%i z}glﬁsgzr%glh;%}o@éggﬁ eenly

desired feamprdssionisedpohatactérigfias]uahilViflithe®Ndni thi2ReLEERRLHRHA!
practice to add a crosslinking pronoter, an acid acceptor conpound, etc.

t o accel e¢hamicaheesistanceniik ddistancal ste. THHMRYES in iHe HH6rdraBBeRf CONMPression
nol di ng, not only such problens tend to appear as premature starting of

vul cani zation 8984k the nmold is fully filled with compounds, and
occurrence of_ foam ng due to insufficient vulcanization, but also such
anot her pr obl Bnhasbpémiprepdsedomcuse las mphotikirewuizht Yol e of @8tHaL 0gr €ss
due to lopng-termpreservation of conpounds at room tenperature. According
to a met rgethytlene ap rgfadarly2satisfactory 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 flilly 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




nmol di ng tenperature to accelerate the vul canization rate, the viscosity of
rubber is decreased with elevating tenperature, and a gas volune is
increased at the time 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 |low specific

holdi | - A hard .60 ,
e sual pe ot e HA At MAelo MRS vhlinlftich R HERSuSGpRY of o= 1

f 1 uor or ublrebbaedist d&pe Reds Wbk | él%ﬂngﬁ&@efg Clguféay%ﬁ&ﬂf’aﬁitgasts Qg%l{l}ﬁgt is

resi stance, oil resistance, conpressi aracteristics, gassi ng

property, intreassd\ngy ehé fithel B hbifihe! YobEingSin! AVEIIHAY tlH0SRI NKI NG

density, the hardness can be |owered W thout "causing such pro but to
| ower t heocrursehéenéf fogntapsifior thel moRdiABC BaFIcNaty xhﬁé?%aﬁah‘&%% t of the

crosslinking agent or the acid accepter conpound, “resulting ih a failure in

accel er at irnthotasehE S/Ahoadhedatis bt a6 tHa@060] The conventi onal
fl uororubber of polyol crosslinking series needs addition of a large

amount of such K¢068] accept or conpound to attain the crosslinking, as
magnesi um oxi de, cal ci um hydroxide, etc. Addition of a |arge anmnount of the

aci d accept or WhempéhadISeddhardnéssenf caddstinkiny giro@actel of flher&albeess,
which is not appropriate for HDD top cover gaskets serving to seal at |ow
speci fi c §¥%ceeds 68, thesenlabdity of HIDR tapicdver gegkelr scxoimp thdealsat ovas
magnesi umions, calciumions, etc. have a possibility of contam - nating
t he HDD, SREIIGREespurd wildbeiunsatisfadiors e Bromake!theaHSaAhiandneds 6ter aci d
acceptor .conpound as possible to reduce contam nation with the netal 3
less, 1t 15 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




lons. Particularly cal ciumconpounds, when used, will cause serious HDD
contam nation. 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 - crossl i nkabl e fluororubber conmposition containing no such a cal cium
compound as an HDD contam nant, which can sinultaneously attain

| nprovenent in the preservation stability of conpounds, the prevention of
conpounds from adhesion at the tine of kneading, the short-tine

vul cani zatibR®, P . e 1Lity at; the tine o
vul cani zat i on m|‘§?§1‘g‘¥ﬁg§°§ iecygfr?[% %1{&%%%?1%% H%%%SH%&%‘WW&P&PSF@P, and an
i ncrease icBnidiBindzig@ss! 1 nki ng density, thereby reducing the adhesiveness of

crosslinking products, wthout substantially inpairing the normal state

physical proBISCESSURNIETHE INYVGE ﬁ? cteristics, and furthernore the
advant ageous properties inherent iIn t]ﬁe uor or ubber. MEANS FOR SOLVI NG THE

PROBLEM [ 0009RGBLEMTO BRSOV EDSY AMFRANYERMGRHN 0n can be attained by

a polyol - crosslinkable fluororubber conposition, which conprises 100 parts
by weight of aJq@a8yol -crosslinkable fluororubber ; 0.5 to 10 parts by
wei ght of a perfluoroal kane represented by the general fornula F(CF2)2aF

(where n is Am ohjpegef tlof pfeseat 3Nentdon ks BEpEowAs %%Jﬂ?ﬂpcfogﬂﬁﬁﬁﬁbed by
the general formula F(CF2)nmH (where mis an integer of 10 to 30), or a

m xt ure tfvexsgiibber @ompositiorpavhtaihingveiogBictofa BalkiwmN@EAESIMINA HAT nUM
hydr oxycar bonate hydrate ; and 1 to 5 parts by weight of an acid acceptor
conpound HEMR [coutammimaga whichoesnd simattanbbadlypatehiar abyoddmémein Ghpt ai ns a
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

4




4 quat ernary phosphonium salt crosslinking pronoter together with a polyol
crosslinking agent. { EFFECT OF THE I 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
compounds from adhesion at the tinme of kneading, short-tinme vulcanization,
I mprovenent of nold releasability at the tinme of vul canization nol ding,
prevention of contam nation with netal ions, and an increase in the

crossl i nki Lt reduci t.he adhesi vene of. .crossli.n
pr ozaclt s, ICivivflz"tt %out y auogﬁ)ﬁgﬁﬁ% Sggtnéjrgﬁq%gflflgrprgﬁé&lf%%?%%?’e’é\ﬂgghé‘é’soiY‘l’lagCa
ept or conpound and without substantially inpairing

conpound %§oﬁﬁnﬁ3ﬁ§a . . .
the normal state physical properties, conpression set characteristics, and

furthernore tWPEEWN?HESI&@VEM‘IUI@S inherent in the fluororubber. Mre
the pres

specifically, for exanple, ent conposition has a Mdoney scorch
time t5 (125C) @199 m nutes or nore and is conpression noldable at a
tenperature of 210C or | ower for not nore than 2 mnutes, and crosslinking

product s of Mho grotbhe bolyaLRGsfnkh AT IRIUBBES chAGERA NG Gl KO253

corresponds to 1SO 7619; a 2mmthick rubber eet S subjecte

det er m natamusly atTySmrdunaER! 9 tholpiR6trvalRELshARO0F GfipliEn 0t ai ned.
BEST MODES FOR CARRYI NG QUT THE | NVENTI'ON [ 0011] PonoI-crosg I nkabl e

f 1 uor or ubpaventiohudesmpoande feem! RhRPRPtHE tied 6f kAadklihp! SiGeRAhymers of
vi nyl i dene fluoride, hexafl uoropropene, pent- afl uoropropene,
trifl uor caalhgmhizationt r ifiprovanbhor ot ydl@neseld Rlabaidyuoapethy - tiee ofvi nyl
fluoride, perfluoroacrylic acid ester, perfluoroal kyl acryl ate,
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 fhick
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,




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 uoroet hyl ene- propyl ene copol yner, etc. Usually, comercially
avai l abl e fluororubber can be used as such. [0012] Polyol -based
crosslinking agent includes, for exanple, 2,2-bis(4- hydroxyphenyl) propane

bi sph I =i ~ | f - bi sph | AF],
gREE et Ganl e G el
p?g; é ébl4’ 4@ - gi hégtzlr (X(ﬁ)?&gy R ke ?8?4-%&%&04?2%@@@%?51 ;g@gf ) agd
15R X plenal . SO i
Itohe form ,g]% al kal i #et ad} sgl ts orroﬁﬁfpgﬁ%ngo als h&lg}ﬁggﬁ? gm‘ﬁ% e60I yol -

based crohekafiubrvpragaid— éanalforbeelly1s dr¥ol p ' out 0.5
to about 10 parts by wei ght{,Jl p(r)ef gl?%bly gjggaltﬁlé&% egpa %dlftgg 6%1r s by

wei ght  oprddydeiasiopolyimdi) wtpar UsudVyWebiitherdfally %a?l%ﬂfbbg{uﬁé@% The

crosslinking pronoter for use in the present Invention In , or

exanpl e, ecambemused pspimohphoni um salts, equi nol ar nol ecul e com pounds

thereof with an active hydrogen-containing aromati ¢ conpound, etc., and
preferably quat[@Ph2}y phosphonium salts are used. The quaternary
phosphoni um salts can be represented by the general fornmula :

(R RRR3R4P) * XPolyel-based - @osslimking ageatipidhadés)g for 2xagaslbom, atas@. al koxyl
hydroxyphenyl) propane [bisphenol A], 2,2-bis(4-hydroxyphenyl) perfluoro-
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 agent 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,RP)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




groups, aryl groups, alkylaryl groups, aral kyl groups, or polyoxyal kyl ene
groups, or two or three of which can forma 6 heterocyclic structure
together with N, or P, and X-: an anion of C Br I HSO H PO RCOO ROSO > > >
4~ 2 4> > 2, (CO03--' etc. [0014] Specifically, tetraphenyl phosphoni um

chl oride, benzyltriphenyl phos- phoni um brom de, benzyltriphenyl phosphoni um
chloride, tri- octyl benzyl phosphoni um chloride, trioctyl nethyl phosphoni um
chloride, tri- octylethyl phosphonium acetate, tetraoctyl phosphoni um

chloride, etc. can Hagerbe®Mic JRBcAaY ' salt is used in a
proportion of about 0.1 folcabou(t: 10 g%é}??@?ﬂ?@?g%t@ lé|1E)§]rdeferabl y about 0.5

to about 5 parts by welghh, bagt §- 0 t-s ' of
fl uororubber. [0015] 100 paa}lggntg;@v%é%mq’o S(t;‘fﬁ’e mé’rgm(g’g%%de
conpounded with the€®, pseyol - based crosslinking agent and crosslinking
pronoter are admxed wth 0.5 to 10 parts by weight, preferably 1 to 5
parts by wei ght[00d4]a perfluoroal kane, and 0.5 to 2 parts by wei ght,
preferably 0.5 to 1.5 parts by weight, of a basic nagnesi um al un num

hydr oxycar bon&pecificdHzt éetrhphdiylphBeyldnianoahkaide, ' BMAEMH RchyI¥héde
general formula F(CF2)2" F can be prepared by coupling perfl uoroal kyl
i odi de r epherizim ed byomise, genbentyltfiphenslphb{glionliom anchlegds) fi aal-1 y
i ncl udes perfluorodecane, perfluorododecane, perfluorohexadecane,
perfl uor o%‘@YHtﬂf@@ﬁhﬁl,OSpbenmm@ihdmﬁ@@s:aimetylnmthymphbnhn@&hhﬁide, tri-

perfl uorooctacosane, _ perfluorotriacontane, perfluorotetracontane,
per f | uor O(ﬁ‘é')ﬁgby)lmhgﬁ@bomum acetate, tetraoctylphosphonium chloride, etc. can
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,), and  specifically includes  perfluorodecane,
perfluorododecane, 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




per fl uorohexacontane, etc., which can be used alone or in mxture. In the
foregoing general formula, nis defined as 5 to 30. Wwen n is |ess than 5,
the gas volune just after the conpression nolding will be increased, so 7
that the nol ding products get foaned, whereas, when n is nore than 30, the
nmol d rel easability will be deteriorated. [0017] 1H perfl uoroal kane
represented by the general fornmula F(CF2)nH can be prepared by reaction of
perfluoroal kyl halide with zinc, and specifically includes,. for exanple,

1H- per f | ughaglehanRoldlkt PESALAE" @qgma,ewh%}éasi Flzgt_;é% glg;ﬁ()ﬁ%@%gﬁ%

1H perfl uor ooct adecane, " 1H- per f1 uor oel cosane, uor ot etracgsane,

1H- per f | ushoaedldaekaRgbilit 'Bd 4ofepiorhgont ane, etc., which can be used
alone or in mxture. In the foregoing general formula, inis defined as 10

to 30. Wen in [(WI7ss than 10, the gas volune just after the conpression
nolding will be increased, so that foam ng takes place on the nolding

surfaces, wherléhperfilaoalkanesroppésertbdbydhe ddiRraPidim il B@RBPIH ichy W || be
deteriorated. [0018] Wen the perfluoroal kane is used in a proportion of

| ess t hanbe psepgad: by byactiirgbf perfusbhBigl heilide Withofihe] Aed spacifisRNpvenent s
in the prevention of conpounds from adhesion at the tine of kneadi ng or

t he nol d inchidess afiir| iexgmatlet HE perfuofodehnanilEhpeafusmdodsneas 1H-med at
in the present invention, whereas, when it is used in a proportion of nore
than 10 Petftuorphexasiegane, fAhper@uaobttatlakeng)| 1Bepérfhtoraéicesaridie1Hb! di ng,
and vul cani zation characteristics of the resulting vul cani zati on nol di ng
prod- uctRerfjuorotstragesane,or AHeperflwrogjtac@asec ridgpesilunratriscbntane,

hydr oxycar bona.h,e hydrate as_an another
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

géneral formula :

MgxAl,(OH)yCO, - mH,0




essenti al conponent of the present invention can be represented by the
general fornula : MyxAl 2(OH)yCO3 nH2O 8 where x : an integer of 4 to 6, or
an average value of a mxture thereof, and y : an integer of 12 to 18, or
an average value of a mxture thereof, and, for exanple, the follow ng
conpounds can be usually used : M6AL2(CH)16C8 4H20 My4.3" 12(OH) 12. 6CO3

3.5H20 My4.5A 2(0H) 13C3 3. 5H20 My4Al 2(OH) 13.5C8 3. 5H20 These
conpounds can be prepared by addi ng an aqueous NaOH sol ution and an
n,agueous solution of a mxture of MyC 2 and

aqueous Na soluti.on to

AIC13 WitH 'S .rerﬂ?'né? lgt&jgﬁgpfﬂéo HOY BRAYSEREE ﬁuﬁrﬂf apEgREe thgreoknd dryi ng
white precipitates dind the resulting white powders are herein used.

Besi des wat er-sol uble salts, hydroxi des, oxides, and carbonates nmay be

d ter.i ti tals.  Co Lall I.I abl
oroducts oimar 10 PNGRel 2 HERECk i al B s o By un) ghREBE
hydr at | th ' ' l um

yar oxycar behare oot o DUS}Efg by KB be taBRed T han 0.5 parts by

wei ght, the corng%ﬁz'(@H)l o). difig.hs still not in a suitable condition to
conduct at 210C wthin t *ni nutes, t hough the Mooney scorch tinme t5

(125C) can be nmégsﬁg(@m.m%@@ .arspqmoer, that is, it is inpossible to
prolong the scorch time and al so shorten the vul canization tinme at the

sanme tine. @m@_;&@q@m@@pgg,gﬂwi n 2 mnutes in a proportion of |ess
than 0.5 parts by weight nmay be
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 hydrates 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




carried out by increasing the amount of an acid acceptor conpound to be
added such as a divalent netal oxide or hydroxide, but such problens as
occurrence of crosslinked fluororubber tacking and contam nation with 9 E
tl metal ions are inevitable. In a proportion of nore than 2 parts by

wei ght, on the other hand, the Mwoney scorch time t5 (125C) wll fail to
be 60 mnutes or longer, and the stable preservation tinme of conpounds
will be shorter and when nolding is carried out at tenperatures of 200C or

hi gher, foqgpi . pl fter the mol di har dpe Ll b
Pcher i neveldohP SR BEIE, i pio ERin oot Ty Gamris Swsa@é“hseene

further increase res

ol 25 papesde, O S AL AL R,

hydrotal cite-sim

of ot hore T hen s ”%%éggldé%ﬂgfé%%&% kaRaPREOH g dlak éiéoamj ﬁ&%ﬁr al'so.

of not nore than 60

the vul caghafel O4nd alBen %Bm‘i‘hghguéarﬁem ?)u'tsatn% ngﬁfu%e (ﬁe %(f)éﬁn Lhe

vi ewpoi nt of productivity e case of conpoun

hydr ot al chighes| Todaing SR Plhog! e U6 IRl (Hh2da 8 0 ddnesk SyRPRe:  Lhe

vul cani zation rate is high, and the stability of comnpounds

Thus, thi fuithepimpendid, poallangtharb@Behlmikbewpol nt of production
st abi lity. Anyway, it is not only inpossi to make the Mooney scorch

time t5 (125C) [0621P0 minutes or nore, to conduct conpression nolding at
210C or lower wthin 2 mnutes, and to obtain crosslinking products of

f1 uor orubber Ithhusripea dh&ady f}ﬁbﬂé’@ﬂst@fccﬁﬁ)oﬂhd' 155 fhudreiibhel witgsg cases,
but also in the case of using cal cium hydroxide or oxide as an acid

accept O[:) Imﬂpl@umikane ontaahydaitaleiteadiniBR, cahsound iddivREally BOS ih The
'nevita c(?ase 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 t; (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 4: JP-A-7-224200 Patent Literature 5: JP-A-7-82449
[.0022] Acid acceptor conpounds excluding Ca conpounds, such as My
conpounds, e.g. nagnesi um oxi de, magnesi um hydr oxi de, nmagnesium 10

car bonat e, magnesi um car bonat e hydroxi de, magnesi um pot assi um hydr o-

gencar bonate, etc. or Zn conpounds, e.g. zinc oxide, zinc peroxide, etc.
can be used in a proportion of 1 to 5 parts by weight, preferably 2 to 5
parts by weight, on the basis of 100 parts by wei ght of fluororubber. In a

roportio S : ' -t he function as an_aci d _acceptor
(F:)orrgound vr\b/ialﬂi;oé\%té’ H%A@%S#dﬁ%{a%bﬁﬁtgﬁ&ﬁéﬂ%f &?%QVIWI %‘%ﬁ?? E’P@r%er gas
in a pro ' f. b 3 n ' ' ' t al
One o 1| GontaibdbarE. b o conBithiidle ¥ SOl bt LAN JALKAR WA BT 5L
be short ¢aagedh 1% I, & er
conposition corépllrﬁr% F’ﬁg@ hlé)hfSO gpg%r%ﬁtp% gﬁigyﬁ%ﬁ%@%ﬁe&gggﬁ%%éﬁﬁg%?

essential wofight, My biée PRIORH 306! YaAdThyedeifht JCHRBRHSbel { Inaddi tives

usual ly used in the rubber industry, suc rei nforcing agent, e.g.

carbon’ bl pedporcisnbenlesi kBaS. 1 ?,hini b wélht, tle RIRERIShOGn ALifl aReBtorX,
etc., an antioxidant, thernoplastic resin, etc. [0024] The rubber

conposi t i compaandevill apebednbiigk teadidia ddtisFabtoBP ulcarsiAsRH WHeRARr such
as Intermx, a kneader, a Banbury m xer, etc., or open rolls, etc., and

t he kneadimg mropduidos dfanereathdroBeyass Wyceidhtecdnbamin®Gdn with Glefdlnut es or
nore. Vul cani zation nolding is carried out by an injection nolding

nmachi ne, @nsovl ke si moblamh damd) ateaciieservation bediligeof ddndpoyridswill dec. , and
usual |y by press vul cani zation at about 140 to about
shortened. Thus, 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 ts (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
800°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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230C. for about 1 to about 30 minutes, and, if necessary, secondary

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 nolding can be finished wwthin 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

wll be dQ&fdlth@d QLNAW, 6], EXAMPL Rarts by
wei ght  Fl uoror ubll;er El%g%ﬁ{ﬁ%l%% g%@c()cg (%feﬁfu I‘.%"iyg%telﬁ Eﬁ ggé' ast oner
Conpany) Hﬁ?dﬁéé@@ﬂi@bﬁfé&s pRAStal %t@%mdu‘:t of Toyo 2 Carbon Co.)

Basi ¢ magnesi um al um num hydr oXycar bonate 1.5 hydrate (DHT-4A, a product

of Kyowa ChemEXAMPLES Magnesi um oxi de (Kyowamag 150, a product of the 3
sanme conpany as above) Bi sphenol AF 2 Triphenyl benzyl phosphoni um chl ori de
0.53 Perfluorofd02&je A 3 [m xture of 80w . % of F(CF2)24F and 20w . % of
F(CF2) 12H The foregoi ng conponents were kneaded by a kneader and open

rolls, The present invention will be described below, referring to Examples.
[0026] |
EXAMPLE 1
Part weight
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 :

12




foll owed by conpression nolding at 180 C for 10 m nutes, and heat
treatnment in an oven at 230C for 5 hours. [0027] The resulting nolding
product was subjected to determnation 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 mninmmviscosity at 125C, after
preheating for one mnute was determ ned by using a square groove die and
an L-type rotor of Mooney visconeter, made by Toyo Sei ki Co. Conpound

. | 0 ¢ .
{'ght Ty ol oscl oAt eRcH Oine P ATRRHNE {o°11S KRaBb A EpmSinots 3150, " 0oy

ht| d cort . etipcrat GPE gt oot g 70%
Accordi hg Lo 315 Ke300- 2( Lor  oonaniett b AR RS e ol S 8K 72 & e

determined at 180C and 210 by hQhRALRSHsEREQEL Po5°CTRAS, DY Toyo Seiki
Co. Difference ME (MH M.) was determ ned from “m ni num torque M. and

maxi mum torque M, and vul canpgMehfihgtfofBnb ™ év&égdeig?ﬁslmd"ﬁ? taken as

an index for vulcanization rate Hardness : According to

K6253( corresponds to | SO 6719)usiagdudrbigibovd @ReAnd AR t)iRSrotgPbect ed to
determ nation by a Type A duroneter

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 (Mg-M,) was determined from
minimum torque M, and maximum torque My,
and vulcanization time te (50) for 50% Mg 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,

13




Tensile strength and el ongation : According to JI'S K6251(corresponds to

| SO 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 made under conditions of 175C, 13 'FlI 25% conpression
and duration of 72 hours Evaluation of noldability : D sc-shaped sheets,
0.5mm in thickness { and 100mmin dianeter, were nmade by conpression
nol di ng under conditions of 180C for 10 mi nutes, 210C for one mnute, and

210C for two mnutes, respegtively, and Ergs(ﬁjgc? of foanms on the
respective sheets was vi sual¥3/°CREIRERTSIOP pod dvsatign off $i veness and
nol d rel easabihy |41 d.«£.luororu r.. vul cani zed rubber
conmpounds wer eﬁtagﬁg\%gg%g 35@3?%’38 : ﬂc“ﬁ‘f'tﬁh‘?ﬁ‘ﬁf%ﬁ%ﬁt@d&g%lm 5% 60nm x

25mm) and subjected to crosslinkinp ding_at. 180C for 10 m putes,
followed by a tensile shearing teggdg@l@g?raiqﬂdﬁ%le ?@%@%ﬁ?@%gyesponds to

| SO 4587)to evaluate a nold rel easg@%é%ésggg?l\égﬁﬁgq;% er%ecé)gﬁg%?er%i(}/ ness

bet ween the steel plates and the r n S . Gasket

integrally nolded with a cover wasjgptt e M’Eﬁnﬁ?@%k‘z@% t%ﬁgﬁgr and

subjected to application of positive pressure o ereto in that

state fromthe inside of the testghi,GRNLnAURPHREYidhYPwaRisgeands to check
whet her or not there was any | eakage 15’ ’

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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seconds thereafter, thereby absence of any |eakage was assessed as O,
whereas presence of a | eakage as x In the case the gasket material s have
poor conpression set characteristics or the gasket shape has a defect
such as foans, 14 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 volunme, thereby outgas volunme of less than 10 u
as X nyaI uation

g/ g was assessed as 0, whereas th [ re .

of contam nation with netal ions : {Ic\i\géag]%a%ggﬁse%??a\f&ﬁ|I?1°SIWIPSe°d| aneter and
S5mMmin  dianmeter) were dipped in § %E r om
tenpera- ture for 10 mnutes to detetm r@%bg%h%@@é%?amaalﬁ%%ﬁ( magne-

siumions and cal ciumions) disso-gly&dinl rgoq%st he ultrapure water from the
acid acceptor conpound added to the rubber by an ion chromato- graphy,

thereby eval u@valbgation 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 i g/g was assessed as O,
whereas that of 10 11 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 100m1l 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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degrees of contamnation with netal ions [0028] EXAWMPLE 2 In Exanple 1,
the anount of perfluoroal kane A was changed to one part by weight. 15
[0029] EXAMPLE 3 In Exanple 1, the anount of perfluoroal kane A was changed
to 5 parts by weight. [0030] EXAMPLE 4 In Exanple 1, the anmount of basic
magnesi um al um num hydr oxy- carbonate hydrate was changed to 0.5 parts by
wei ght. [0031] The results obtained in the foregoing individual Exanples
are shown in the following Table 1. Table 1 Exanple No. Itens of
determ nation a[(gbggjal uation 1 2 3 4 Money scorch tinme t5 Just after
kneading (mn.) 1557153 160 200 15 days after left standing (mn.) 144 143
152 188 Wul cExXxampomgrate tc(50) 180C 3.2 2.9 3.4 5.0 210C1.4 1.3 1.5
2.0 \Wul cani zation product physical properties

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)

180C 3.2 2.9 34 5.0

210°C 14 1.3 1.5 2.0

Vulcanization product physical properties

Hardness JIS A) 54 55 53 53
Tensile strength (MPa) 8.7 8.9 85 7.5
Elongation (%) 370 360 400 450

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

Evaluation of moldability
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Har dness (JIS A) 54 55 53 53 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 Evaluation of noldability 16 180C for 10 mnutes OO0 0 0 210C for
one mnute 0 0 0 x 210C for two mnutes 0 0 0 O Evaluation of

adhesi veness and nold rel easability Tackiness (kg/cn2) 0.5 1.0 0.3 1.5
Eval uation of sealability Leakage occurrence 0 0 O O Evaluation of

out gassing property 10 is g/g basis 0 0 0 O Evaluation of contam nation
with netal ions1B9°0 dos10 minghene product) 0. 04 0. 04P. 04 02 (§a ions (ii
g/one product) 0 0 0 O [0032] COVPARATI VE EXAMPLE 1 In Exanple 1, no

per f | uor oal kane2M0%agorisesiminhifi033] COVPARATI VE) EXAMPLE 2 Im Exagple 1, the

anount of perfluoroal kane A was changed to 15 parts by weight. [0034]
210°C for two minutes O O O O
Evaluation of adhesiveness and mold
releasability
Tackiness (kg/cm?) 05 1.0 0.3 1.5
Evaluation of sealability
Leakage occurrence O O O O

Evaluation of outgassing property

10 1 g/g basis O O O O
Evaluation of contamination with metal ions

Mg ions (u glone product) 0.04 0.04 0.04 0.02

Ca ions (u 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
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COVPARATI VE EXAMPLE 3 I n Exanple 1, the sane anmpbunt of perfluoroal kane B
[mxture of 80wt.% F(CF2) 6F and 20w . % F(CF2) 611] was used in place of
parfl uoro- al kane A [0035] COWPARATIVE 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 same ampunt of tetrafluoroethylene |ow

nol ecul ar wei ght pol yner (Rubron L5F, a product of Daikin Co.) was used in

et o, v mamns, b R SO TR

t he anmount of basic magnesi um al um num X

changed td306vm%rF@I@%g@aa&zo&@%@keﬁ}%ﬁ% : ;égdﬁﬁpﬁﬂgo? Sﬂ%_fﬁ?g@gg] 1,

no basi ¢ magnesi um al unm num hydroxycar Bnat e at e was
COVPARATI ViEk&\WPLE 8 In Exanple 1, in place of the basic magnesi um
al um num hydr oxy- carbonate hydr ate, 2 parts by weight of
tri phenyl benzyl fX@Gphoni um chl ori de 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 nagnesium
al um num hydr oxycarbonate hydrate nor perfluoroal kane A was used. [0041]

COVMPARATI VE EXAMPLE 10 18 I n Exanple 1, the anmpbunt of basic nagnesium
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 calcium hydroxide (Caldic #2000, a product of Chm

Compar at i v Exaaaaiie o o hmolih? ISPl Fnfindsiuy ALERSNAR oty 105

Conpar ati ve Exanpl es ‘are

Conpar at i i@ rb¥3amR B esm [ evaluat i 345
Mooney scor(I;h tinme ¥%&fﬁs‘%£§@8§§ﬁ%§gd§ :pgﬂ?émb&nyv%i%&’f%g %3‘9%@0%%0 15
days afteralkghé Askagdssy (mn.) 142 161 142 155 142 Vul cani zation rate

tc(50) 180C 2.8 3.5 3.0 3.2 3.1 210C1.2 1.6 1.3 1.4 1.5 WMulcanization
product physi caljops2iperties

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 3.5 3.0 32 3.1
210°C 1.2 1.6 1.3 14 1.5

Vulcanization product physical properties

Hardness @IS A) 55 51 54 56 56
Tensile strength (MPa) 9.2 45 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 minutes O X0 0 O
210C for one mnute O X x 0 0 210C for two minutes 0 X X 0 O Evaluation
of adhesi veness and nold rel easability Tackiness (kg/cn2) 10 0.3 0.4 8 7
Eval uation of sealability Leakage occurrence 0 O 0 O O Evaluation of

out gassi ng property 10,u g/g basis 0 x x 0 0 Evaluation of contam nation

with netal ions 189°C 998 10 Hif{teee Product) Q04 0,04 Oi§4 0.84 0.84 Ca
ions (a g/one product) 0 0 0 0 O Table 3 Conparative anple No.” itens of

determ nation aRdo&ygbtighé @finbtd _t 9 10 11 oMbongy scogch time t3 Just
after kneading (mn.) 10 >200 7 53 12 12 15 days after |eft standi ng

(min.) 3 >200 2220% for tWohsiantgat i on rate to(50)x180C . 0 30 5§ 4.5 1.2
3.5 210C 0.7 5.0 2.51.20.91.0
Evaluation of adhesiveness and mold
releasability
Tackiness (kg/ecm?) 10 03 04 8 7
Evaluation of sealability
Leakage occurrence O O O O O
Evaluation of outgassing property
10 1 g/g basis O X X O O
Evaluation of contamination with metal ions

Mg ions (u g/one 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 3.5

210C 07 50 25 12 09 1.0

Vulcanization product physical properties

Hardness JISA) 58 53 52 62 57 60
Tensile strength (MPa) 100 7.0 7.0 87 9.5 12.0
Elongation (%) 250 550 500 280 290 300
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Vul cani zati on 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 (%9 10 18 25 8
13 12 Evaluation of noldability 180C for 10 minutes O X 0 0 0 O 210C for
one mnute X X X 0 X X 2101 for two mnutes X X0 0 0 O Evaluation of
adhesi veness and nold releasability Tackiness (kg/cn2) 0.4 3.0 0.4 2.0 3.0
4.0 Evaluation of sealability Leakage occurrence X X 0 X X 0 Eval uation

of out gassiCugnpreep@itdet10 u g/ g basis 0 0 X 0 0 0O Eval uation of
contam nation with netal ions My ions (u g/one product) 0.15 0.04 0.04 0.15

0.10 0.12 3 Calivbiis fér P2 dloardr oduqty) O 010 2. 280 255! NDGSTRIAL ¢F1LITY
[ 0044] The present polyol -crosslinkabl e fluororubber can be used as

vul cani - z#vabiatiol of mgldetiility al s for rubber parts for hard disc drive, for
exanple, hard disc drive top cover, etc., and also can be effectively used

as vul cani za- tiL80'CmfddlGpimateri al s for @var i>et y ah ruydberOpar€s for
preventing a I|qU|d
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/lem® 04 3.0 04 20 3.0 4.0
Evaluation of sealability
Leakage occurrence X X O X X O
Evaluation of outgassing property
10 1 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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or a gas from | eakage, such as Oings, packings, Vpackings, oil seals,
gaskets, square rings, D rings, diaphragns, various valves, etc, or a
variety of rubber parts such as vibration-danpi ng rubber, belts,
rubber-coated cloth, wipers, etc. 21 } CLAIMS [1] A polyol-crosslinkable
fl uororubber conposition, which conprises 100 parts by wei ght of

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

perfl uoroal kane represented by the general formula F(CF2)2nF (where nis
an integer of 5 to 30), 1H perfluyoragiane represented by the general
formula F(CF2)mH (where mis an integer of 10 to 30), or a mxture thereof

0.5 to 2 parfi} wpmbgmsg&npaaqumewegﬂdaﬂmt@wwﬂwm donat e
| CcC

hydrate, and 1 to 5 parts by weight of an ac eptor conpound excl udi ng

Ca conpourd@9.pdred b weikliobf polysbtioskBRkable! MRSREHBNG! : G.8BOR) H4:28 bgccor di ng
to Caiml, wherein the acid acceptor conpound excluding Ca ‘conpolinds is a

My conpoufebight af Zrerflanpmikane [13presepedd Dy hid pehbrddaRirtndlhUPIOR ybirer
conpositiogn according to Caim2, wherein the My conpound as anacid
accept or €hprsundsian integee sif tintoS0) el HaRrgflasidulkhye repFcd8ntdd BB &R UM
carbonate, nmagnesium carbonate hydroxide, or nmagnesi um potassi um

hydr ogncaB®eital éormpula R(GIB)yH| (wirews sh iiskabinge §drustr 1 tBEY, 0@ AM@@Siurbon
according . to Claim2, wherein the Zn conpound as an acid acceptor conpound
is zinc gwrae or 05 nto pér pattde by 5feighpobfy Basic omakhokialp eafimineh ubber
conposi tipon. according to Caiml, wherein a quaternary phosphoni um salt
crosslin bew?‘gc"? Ate hydsateaiamdd] ttogephets by meighpof wal add eeséptoki ng

agent. compound excluding 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.

[81 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 ts (125°C) of 60 minutes or more
and is cqmpression moldable at a temperature of 210°C or lower within 2

minutes.
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[ 6] A polyol-crosslinkable fluororubber conposition according to Caiml,
whi ch has a Mooney scorch tinme t5 (125C) of 60 mnutes or nore and is
conpression noldable at a tenperature of 210C or lower within 2 m nutes.
22 [7] A polyol-crosslinkable fluororubber conposition according to Caim
1, which gives a fluororubber crosslinking product having a JIS A hardness
of 60 or less. [8] A polyol-crosslinkable fluororubber conposition
according to Claim1, which gives a fluororubber crosslinking product

havi ng a JI S A7) haAdpebsletostlinkabRb AdcthrbiRg! x@psmﬁﬁ AU 1o

fl uororubber conposition according to Caml use as vul

nol di ng mdtlemial swhich pivelses fAayrbsulifer (ﬁ@éélnghﬁ @t }{a:{-rﬂl%é JIS é £ or

pol yol - crossl i nkabl e fl uororubber conposition accor ing to alm
use as vulbhsadness ¢fdi0 omledsng materials for rubber parts of hard disc
drive. 23

[8] A polyol-crosslinkable fluororubber composition according to

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

[91 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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