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deterioration in the physical properties such as lack of the elastomeric properties or a deterioration in the
alkali resistance of the fluorine-containing copolymer. The proportion of vinylidene fluoride is usually from 2

s6 o 90 moi%, preferably from 5 to 85 moi%.
It is particularly preferred to employ a vinylidene fiuoride-tetrafluoroethylene-propylene copolymer,
since it is thereby possible to obtain a vulcanized fluororubber having excellent engine oil resistance.
Particularly preferred is a three component copolymer of vinylidene fluoride-tetrafluorosthylene-propylene
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are preferably enployed. Here, the proportion of vinylidene fluoride for
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2,5-dimethyl-2,5-di (t-butyl peroxy)hexane are 25 preferably enpl oyed. Such
an organic peroxide i s used usual IQ/ in an anount of fromO0.5 to 10 parts by
weight, preferably from1l to 5 partk wei ght per 100 parts by wei ght of
the f1dbrine-containi ng el astoner |§: c\b{eg rrer?fThe pol yfunctional conpound
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pol yal lgyl conpound such as triallyl isocyanurate or triallyl cyanurate.
Such a pol yfunctional conmpound is used usually in an amount of fromO0.5 to
20 parts by weight,




‘preférably from1 to 10 parts by wei ght per 100 parts by wei ght of the

fluorine-containing elastoneric copolyner. In the conposition of the
present invention, it is inportqﬂf 15%93 1 | east one nenber (d) sel ected
from 35 the group consisting of biv t metal hydroxides and bival ent

nmet al oxi des and an organic base (e) are incorporated. By the incorporation
of such the organic base (e) ﬁgd at | east one nber (d) selected fromthe
group consi sting of bival ent hydr oxi ge§ and bival ent metal oxides, a
vul cani zate havi ng excel |l ent physi CRprdperti es can be obtai ned by an

or gani ¢ peroxi de even when the j}ﬁﬁrin -Cco I ni ng el astoneric copol yner
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repre§ented by the formula: 50 R2 R N or R3 55 3 EP0310893B1
[err] R 7 wherein each of [err] whi®&h y be the sane or different is an
al kyl group having from1l to 20 cagbo ogs or an allyl group, or two
groups out of [err] may together foRfh I ng structure, each of R4, 10

i [err] which may be the sane or difgerént is an alkyl group having from1l to
carspon atons, or R4 and [err] naylﬂogether forma ring structure, and

[err] is an alkylene group having from1l to 21 carbon atons, or its

i nor ganwberen each gbiR 1o Rsawhich raay bettw sgme bediffesantis anrafio orgun WHQ)M@ to,g0tcarbam

al kyl hatoingl@p a(yRyrowp @ @nplsylamincogroupher tvagraups ut of B1, Rz and Rs may together form a ring

R 9 20 wiustues; or itsdnotgari¢ ofasganic sgliaprats apeigrnanephoprhiorjymygorapound with ap aliy! halide: gpd o) Ky |

groupwhﬁ”ﬁng*¢ﬂmﬁmqwﬁbmzb"@&¥bon atons, an aryl group or an al kyl am no

group, or two groups out of [err] nay together forma ring structure, or

its inorganic or organlc salt, or i at ernary phogsphoni um conpound with

an al kyl halide; and a cycllc pound of the fornmula: 30
[err] 35 wherein n |s ﬂ|1 eger

A3 to 5 [efr] is an alkyl group
havif§ from1 to 20 orgr or| an M y reum, ,aphd X is an ani on such

as a halide, a hydroxyl an al koxyl ate, carb%&y ate, a phenoxide, a
sul fonate, a sulfate, a flte or carbonate, or i4s inorganic or organic
salt, or its quatemary annDnlun1conpound wi th an al kyl hali de.

Spec £ &N n id &n ihtBger YO 8 1%, (R0) I4@R AR ‘;i;f'ﬁh\ﬁngaffbhﬁ fotcaBbn atoms or an aryl
3 GHE XOIE B Znibh Yt 95 ARk, adRdes/lale, aalkakylde, & ddrboxpiite, a phenoxide, a
1 8 di a%@@héfé{ @'s@lfa't_b 4,stilitd "o¢l @ @8B6hath, or its inorganic or organic salt, or its quaternary ammonium
\rﬂEthYEmﬁm&udmm&ﬁhmﬁMﬂha(S 4,0) - 7-undeceni um chl ori de, ‘benzyl -
i pheny| EpearaIpnit ncudbb hcprwmhae sulfoid foyd sairiohhdbdiazbitydio(Sii®untigshas Bro oty aeid
chl ors dealtastd Sadiaxalyitycio@@dfuideaene-7, 8-methyl-1,8-diazabicyclo(5,4,0)-7-undecenium chloride, benzyl-
triphenylphosphonium chloride, diethylaminobenzyldiphenylphosphonium chloride and benzyitrimethylam-
monium chloride. It is particularly preferred to employ an organic acid salt of the cyclic compound of the
formula (3), whereby the vulcanization behavior will be most excellent. Among them, an organic salt such as
a p-toluene sulfonic acid salt or an octyl acid salt of 1,8-diazabicyclo(5,4,0)undecene-7 is preferably used.
45 The organic base (e) is used usually in an amount of from 0.5 to 10 parts by weight, preferably from 1
to 5 parts by weight relative to 100 parts by weight of the fluorine-containing elastomeric copolymer. If the
amount is less than 0.5 parts by weight, no adequate vulcanization density and vulcanizate properties can
be obtained. On the other hand, if the amount exceeds 10 parts by weight, the moldability such as a scorch
phenomenon will be adversely affected, and the vulcanizate properties such as chemical resistance tend to
50 deteriorate.

To the composition of the present invention, a reinforcing material such as carbon black, fine silica, clay
or talc, other filler, a pigment, an antioxidant or a stabilizer which is commonly used during the preparation
of conventional vulcanized rubbers may be added and compounded.

For the preparation of the composition of the present invention, it is advisable to thoroughly mix the

55 fluorine-containing elastomeric copolymer, the organic peroxide, the polyfunctional compound, the bivalent
metal hydroxide and/or oxide, the organic base and, if necessary, other additives to obtain a uniform
mixture. Such mixing can be conducted by a roll mill for kneading rubber or a Banbury mixer commonly
used heretofore. There is no particular restriction as to the operational condition for mixing. However, it is
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‘for the inprovenent of the physical properties. For exanple, it is possible
to enploy reheating treatnent at a tenperature of from 150 to 2500C,
preferably from 180 to 2300C f ogpfg :gma%:,tgq 25 hours. In the present
invention, the role of the organic base and the bivalent netal hydroxides
and/or oxides is to introduce unsaturated groups suitable for vul canization
w t h anExaMpgiic peroxi de, which is evident from30 the absorption at 3,120
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‘The bperation was conducted in the same manner as in Exanple 1 except that
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Wth respect to the vul cani zation properties of the conposition, ATR was

4.6 (kgf), and t90 was 10.7 40 (mn.). The vulcanizate had a tensile

strength of 160 kg/cnR, an el ongatgggafif gehe a 100% nodul us of 85.8

kg/ cn2, a hardness (A-type) of 77 and a pernmanent conpression set (2000C
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50
Claims

1. A vulcanizable fluororubber composition which consists essentially of
(a) a fluorine-containing elastomeric copoylmer of vinylidene fluoride with at least one other
65 ethylenically unsaturated monomer copolymerizable therewith, wherein the fluorine-containing
elastomeric copolymer does not contain bromine, iodine and a double bond, and
(b) an organic peroxide;



30 g of SRF.LS carbon were kneaded to obtain a vulcanizabfe corrposltlon
Wth respect to the vul cani zation properties of the
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pol yf esnct i Bnah ecwisipo polvinarieitien method,rtwozompbngat! dopdlyrees rop einylidenefiunidtelpadingrb-at e
conpoundhexividylgtharlin aguiep catiodf, 807/19| haing ardinteneis visgosity ef hE5 digras cmenshresiad 36fC
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2 to Sgel 3 3(9( r‘%‘ 2@ &gfnhngé pngtsgpenird:r%pert G’P%{g‘%;‘f‘gg? %omposmon
f1 uor or ufy ?ﬂ“ 'E’C?Fﬂ?ﬂ'g ?ﬁedﬁs uzed Claim1, \/\herel n the

quor qagﬁﬁi Pnlng el astoneric copolyner (b) is a vinylidene
fluoride rar| uoroet hyl ene-propyl ene type three conponent copol yner which

conpri ses ffOtBertibrPwasCcof®icizd § Y 'sB%d IdFaR af INUBEMEE 1EREdp fthatfé piis 29 Je%hﬁ&
ol % of h@hhbsiinl Sl Wak D36l F3Rad 't chiSium APdoxideOBloBEin laQuiedhizale clnPosifinOPY | €ne
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vul cani zgsi8 ig/cink, udaandsb Petype} oNTamY b iperthadent Eunipradgion st b@RCHor I, holvB)ast 83.8%1 he
or gani ¢ ba3ee dothpositidn afthe present invention has remarkably improved vulcanizability and is not only useful
as a stock composition for vulcanized rubber having excellent physical properties but also advantageous
from the viewpoint of the production cost since it is thereby possible to accomplish such an improvement
45 merely by adjusting the blend composition. Further, by virtue of various excellent physical properties of the
vulcanizate, it is useful in a wide range of applications including, for example, radiators, O-rings of engines,
gaskets, sealing materials, tubes, etc. for automobiles, heat exchanger gaskets, diaphragms, etc. for food
plant machines and equipments, and gaskets, sealing materials, hoses, etc. for chemical plant machines
and equipments.
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Claims
1. A vulcanizable fluororubber composition which consists essentially of
(a) a fluorine~-containing elastomeric copoylmer of vinylidene fluoride with at least one other
§5 sthylenically unsaturated monomer copolymerizable therewith, whersin the fluorine-containing
elastomeric copolymer does not contain bromine, iodine and a double bond, and
(b) an organic peroxids;



20 * organic acid salt of 1,8-diazabicyclo(5,4,0) undecénw
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Pol yags| %hggmbmg ist. 5. Die vul kani sierbare
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or gani schen VBES’E‘@" e ent hilt. 7. Die vul kanisierbare

FI uorRaut scﬁﬂﬂ g@ﬁd""”ﬂﬁ'@ M&‘ﬂ"“l“m’(}ﬂﬁf‘ |“H°' guRiwashaga Hetaligyiden
Peroxi d (b) tgligg;un eroxyket al en, Dial kyl peroxi den,

Di acyl per o] egf.;ip \ e E%%ﬁg% orga RSy bdSBoRERSS Sden G uppe

ausgewAhi tes

so0 2. Die vulkanisierbare Fluorkautschukzusammensetzung gem#B Anspruch 1, worin das fluorhaltige elasto- .
mere Copolymer (a) von 2 bis 90 Mol-% an Vinylidenfluorideinheiten enthit.

3. Die vulkanisierbare Fluorkautschukzusammensetzung gem&8 Anspruch 1, worin das fluorhaltige elasto-

mere Copolymer (b) ein drei-Komponenten-Copolymer vom Vinylidenfluorid-Tetrafluorethylen-Propylen-

65 Typ ist, welches von 3 bis' 70 Mol-% an Vinylidenfluorideinheiten, von 20 bis 60 Mol-% an Tetrafluo-
rethyleneinheiten und von 20 bis 50 Mol-% an Propyleneinheiten enthilt.
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dans | aquiel Fempositianciesesicheusifiydré mddanisableequi ¢t pssertipliomantconstiiué de:de pol yal | yI e.
48 5. Conpos®tuncerahendeeéastamidrecontpraniiudiugn, e Buerusadsl inyliddne aver gu meipewhiaubat i on
1, dans | aquengnemerg thyldriquament inseiuré ppuypnt saRolyTrisepavee) oo darpier, gnlglfﬁv o @ oPRlY-

1, 8- di #¥zabi cﬂ?’%é'&s‘%‘%%ﬁ?@b‘ﬂ@“‘?’"°G°"“E!Br?ﬁb%°itt“i‘"ﬂﬁnd&8° etAg deirdigison Pluor e

vul cani sabl e EH“(PH”T‘%&“P@%‘H& cat | on 1, UI grt? ilﬁgo art I“(sf gn%tﬁy%%?dgu

copol ynbr e dI(Q:[:'g‘i?B‘P e uaSl
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pol yf opct i onr€l 2 (T ale au "morns un
de 1 a°20 par(lz 3’ gahg&s de | a base or ganl que (e). 7. Conposition de
caout chouc ﬁt@rﬁ%hﬁ:é gl dans laquelle le
per oxyde or %gn%%]ue k‘ % est au m?élgd%tfhérf{;ﬁ %%drroupe constitu6 des
per oxycdtzal gomgdSiflonPder Q¥MSHBS: MlBréSRicanisabléliséln<id |rﬁencﬁ1;€ﬁ)n DI bih% YddBsile 06 coboipimaib €
des peg0XY eghstinibreédonteiftit dWRISIQE RbMSM P62 2 98 % M&?d'ﬁnimlu&@re%%ﬁia&ﬁuc fluoré
vul cani sabl e selon | a revendication 1, dans |laquelle |ea ndtaux bivalents
des hydr @y démposifionndet cabiichbic/ flomNiuRarfsablél @slonOn yekeriicdiion 'Ll tanis aqhéils ad eupbigmirel)
S ont au nDIi éiastamidre contenant du fiuor (a) est un copolymére 3 trois composants du type fluorure de vinylidéne-

tétrafluoroéthyldnepropyléne, qui comporte de 3 & 70 % en moles d'unités fluorure de vinylideéne, de

40 . 20 2 60 % en moles d'unités tétrafluoroéthylene et de 20 3 50 % en moles d'unités propyléne.

4. Composition de caoutchouc fluord vulcanisable selon la revendication 1, dans laquelle le composé
polyfonctionne! (c) est un composé de polyallyle.

45 5. Composition de caoutchouc fluoré vulcanisable selon la revendication 1, dans laquelle la base
organique (d) est un sel d'acide organique du 1,8-diazabicyclo(5,4,0)Jundéceéne-7.

6. Composition de caoutchouc fluoré vulcanisable selon la revendication 1, qui comporte 100 parties en

poids du copolymére élastomére contenant du fluor (a), de 0,1 & 10 parties en poids du peroxyde

50 organique (b), de 0,5 & 20 parties en poids du composé polyfonctionnel (c), de 1 & 20 parties en poids
d'au moins un membre (d) et de 1 & 20 parties en poids de la base organique (e).

7. Composition de caoutchouc fluoré vulcanisable selon la revendication 1, dans laquelle le peroxyde
organique (b) est au moins un membre du groupe constitué des peroxycétals, des peroxydes de
55 dialkyle, des peroxydes de diacyle, des peroxyesters et des hydroperoxydes.

8. Composition de caoutchouc fluoré vulcanisable selon la revendication 1, dans laquelle les métaux
bivalents des hydroxydes de métaux bivalents et des oxydes de métaux bivalents (d) sont au moins un
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