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EP .0 377 927 Bl Descri pti on BACKGROUND CF THE | NVENTI ON The present
invention relates to inproved anagp@¥z¢ gsPEPOSi tions. Anaerobic

conposi ti ons whi ch remain liquid in the presence of air but polymerize
(cure) upon exclusion of air, are used as adhesives and/or sealants, for
exanpl e, Deserigttondi ng and fi xi ng screws and bolts, fixing fitting parts,
bondi ng and sealing between flange surfaces, filling cavities formed in
cast par tBACKEGROUNAOF JHEWMVENTION in prior art literatures such as U S. Patent
Nos. -2, 895, 950; 3,043, 820; and 3,218, 305, io anaerobic conpositions are
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Us- A- 3, aaﬁ.ef&agemgiu:scba&msa,emweund cont al ning either a
S- -N- G Patent Nos. 3,435,012; 3,428)65578,970,505; 4,180,640; nd 4245027.9r oup aS an organic
bondi ng acces-a3as2as 930 Histisses & bRdUrd conaihing épglal ed to one or nore of the
surfacas to be bonded as a priner. It serves to increase the speed of cure
of subsequent |y applied peroxy initiated acrylate based adhesive. so
GB- A-2 060 660 describes anSactivator compositionSconprising a pyroxylin
conpound for a curabl e Jadhdsdve conposition conprilsing a source of free
radi cal s. The source-oN fre€@ fadi cal scane@ t he aetNMasoC=are stored in
separa%se containers prior to use. However, the use of such accelerators
wi |l reduce the storage stabi I|t of the anaeroblc conpositions, and it is

very dif fq Iafs a’f 8" ging ?F@el s W“péi\mf‘ i 9eplied 32 one pr mare g tha giriageste bp ot
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present itheyeiid 128 it @ cpld @kVirtienent) Jist @XaPriblel MavditerDtheir CLOIAY Oltardciendtics will ibs ladwarsely hi gh
I N pol ynetiecadnand (tnanafore §)is aqpessdry t6 wavetr the work sits tThusaig @utdban lopdratiols, arctnsitiarble
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essenti alg NartQ‘B w%ﬁﬁcdas"éd oh 100 PhrksS Wighl dfdRFcomposition, to provide a storage stability for the

composition of not less than 1 hour at 80°C.

s5 DETAILED DESCRIPTION OF THE INVENTION

The polymerizable monomer used in the present invention is essentially not specially limited provided it
exhibits anaerobic curing characteristics in combination with the polymerization initiator. it has at least one
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exhi bits anaerobic curing characteristics in conbination with the
polynerization initiator. It has algplEasiey 2 EP0377927B1 et hyl enic
doubl e bond at a nol ecul ar end. Exanpl es are unsaturated carboxylic acids
such as acrylic, nmethacrylic, maleic, fumaric, crotonic and itaconic acids,
as wel | asetbgenicvdduble dond htca eokbculdviond Exangescire ussetuirgiidacarbotylid hadspaicly € aergiabl e
nmononer i nokthabeyligonakis tlamaic.sergibnica sndnitictnjd adidse ashivelicasy degivatiyescthdngaf. Niove icoricrete
acryl ate, ®vwamples pinthe hqlumﬂyqblmreonomeremdm menophters thra)?a@ﬂyl (eth)acylatensthyl (meth)-
(et h) acr yﬁqaxlﬁe AHb (Fethlagniate Rethyjhaey edr)@fvlasi H}Pd miaﬁqqﬁte ansitbenzyl (athlacryigte;

2- hy w038y e BYSyPyalerbesterssicty B, - évdaqmeﬂzf @E hy ’ﬁ’ﬁ@ﬁg&é’f‘ gth)agrylate; polyvalent
pol yval ent ;%%?ercrgmag M'e?fsgh@f" ag;l" P“ﬁj%ﬁé’wi : IEP W‘ \%‘M%" Q'KWB'I
d th ! ".E?P%!V 1
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I
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|

styrene, dj >6 fe}éb ene vrn pyr o
pht hal at e, %&Inﬂ y ma egrtee |socyanate and trial I yI phosphate

These pqglyneri zabl e nononers nmay be u one or as a mxture of two or
nore. As well known, particularly pre érrq,d are acrylate or nethacrylate
nononers, i.e., nononers having @hge =IC molCe~ preferably two or nore, of 15
[err] 20 wherein Rl is hydrogen or nmethyl. The pol ynerizabl e nononers
exenplified above may contai n polynerizable oligoners for the purpose of
adj ust i rg wheseiv Reis bpdregen of métiys anaer obi ¢ conposi tions or adjusting physical
propefties ofThe nelgebrigablscmenomers exeniplified @bqve siay cantain pofyrerigable sligofers da fthe purpose
pol ymer i zabﬂ agiugtinD deriscesity picthesnasrobie caspositions prasiusingtphysiteirpionedipeeftoured products
fumar at e, thSIPOmpéﬁ't'%‘ Rigsrof Bugh @olymesiaghle qligeseaynineleds-crighlp fasiael containing maleats,
ol i gomers, tey -afihd Prt (B )&‘(E\f‘ PP, HeYg Wﬁa’?‘%d'f'%o??ésq!'@m&e reppxyoadifereery!
and pol f%t i@Pmﬁé 'Iyesﬁﬂr °’s'rﬂ‘€§8'y?5'l‘°l' @%Y’rér‘%?mﬁ'éy hgse qrmrsarw@ ugid alpge g
m xt ure of

r zabe noner.s nma rther cotaln
pol yneri zap ft?éng' q\??' o ups, 8'Y UL ‘5 a?&'?ftHs
or unsat ur@ §’ Jﬂ ";'t;tf aefl‘g mo@g];‘g@é?*‘r "ZG (ﬂ‘ﬁ S S\BVne?ys
be used Sl dri2 tzﬁ\% fion TP RSE Jcﬁll I??ered Thery}r?a be used
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used in anﬁﬁ Blofidd SRSyl 1etbne E&i@ma &Rlottkdhe lpBidxifid) b QWI B&oﬂegﬁﬂdﬁsopropylben
per oxi des Ay PEIRFoRAS ERNISY kiord ol ide Rallp)HdFoRBE hIpd8xy dstolThéke polymerization
hy dr opers9X infitors Praya tusei&ond \or kOB AihAé EFwo BEMbre] Cdﬁ{bh}itioni’(@ftsalﬂﬁidﬁﬁﬁrﬂ)@hd&ptans
cycl ohexanguch @ SsseldisclodédCin Dandse Pawsht tPablicationl N6l 59%/0976 @Ry o6 Be use@ B€they are, or in
hydr oper ox tcébirasionweth khe pslyki&rization infietos xkeklifieddbavb] Y| per oxi des, and peroxy
est ers. Theséahppdlymatizatiaminitigtor iSased inrentinsaflicens cameantritien tedaithteaducenaf ttermansmex upon
m xgg/r e of etclysionof axpges. A Cunatetereariound riwreof is dnuthb iramgel of0.Q riol 19rparis doy tveight kmsrsihonzes
t hoS€ di<e c loteb aveightrof 1189 aertssiey Weight rof theLiivlymetizable moRemer 509 bOsplymadiapble |otigpmiee A
used as t hepaligy anoupjrtharepf tham B0 ears Ryvejght 1§ inskiicionbioyipdues e polyperizaipn foagtign and a
exenpl i fi elreanenqunt tharof e 1PRers braaighhwquic requge the stphilityof dhe anaprobic GOMBRFIPR-ci ent
concent r at i orfn® gelymrigatign gecpleralar ysed t"HEe fr’ffﬁ‘?@d@’fe"‘ﬁ fir?"éi‘ﬂq epapgyRd aick i ab yA
concret e aftifd fPWe?‘%@P“‘? gonpigting | of oxaz gg"ﬂﬂ“ s tg":;fgf{ sﬂ%
on a 40% ofhfff’aweﬁ H‘P°‘{5‘f‘ TBRSe pegfordle fzo ‘?"&Hl‘“dﬁf‘avfﬁ'? fﬂ'!ﬁ’l” Pripsc Sifighye rﬁ?WSﬁ'c
and t he pom BP% ol i gomer. A smaller anount thereof than 0.01 part by
wei ght is insufficient to induce the polynerization reaction and a | arger
anount thereof than 10 parts b ht woul d reduce t he stabr Irty of the
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i nvention Is an agol e onpound
consi sting of oxaz me’ onppunds,~&riazote co ,hiaz conmpounds and
45 t hi adi azol e conpounds. These preferabl e azole conpounds have t he
foll owi ng basic structures or isonmeric structures thereof: [err] 55 3
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EP 0 377 927 Bl Exanples of isoneric structures are: [err] Oher azole
conpounds such as imdazol e conpogpﬁgw7$ﬁp§?le conpounds, furan conpounds
and 10 furoxan conpounds may be use ere are used these azol es per se
and conpounds wherein one or nore hydrogen atons bonded to one or nore
car bon at onExadplestf istrmalicstiutitvgs &6:e substituted with substituent groups such
as aryl, alkyl or alkenyl. Particularly preferred are conpounds havi ng
azol e and be ey Or sumsLLLumed bemzene. i ngs t oget geL_spch as
benzoxazol e. ||As e anple /gubstlt roups pn th benz ne ri ng are
ment i ‘eded 15E: r on dmhg r oups s (lo 1ky!

-(CH2) 2- CH3) , dand - 2 AsS exanp es of'subs I tuent gro s on the
azole ring are nentloned (Iower) aIkyI (e.qg., -CH3, (CH2)2 C}B)

hal ogen( e.
N, fa( i 2"%‘18? ek aé)é'aﬂb‘l°\§s°°6‘f’°”t"1’r°e gy 8°"t"8+'ﬂ5’6*ufH’&" &g'arepuwﬁ e
pr esen azo

benzot ri aggl, er': ﬁ?ﬁf §§§f§§ﬁi§5§ 2?252%9 ik dics & é‘b‘%"% ol ben-
napht hOt %@J@%& E:: &%ﬁkﬂﬁg '[ZSG-W: pl ﬁ{:E’E ?Jéﬂ’on%zx }:ﬁégn al%%éiaoned

benzof \r Gygdfon RAGZYrolpE 36R ) (I %0% R}Hz) )POCH anmples of
accel er atQpstitusnt gfoRps dnthé\bzoRITRY B é&(lcﬁv@l) (EG.CBHE E(éi’-lsz )h%%dné%t Ic§n
(at r oom grf; HOHE LEBOH, OGOCH: S=0,-ROQE &, 1-ON -$1% -$CH, | N, O GAd 0,0 1

preferably GorereteOexdmplbit the BibleVEmhind R8sl thpréddht iRARtioR akly 1, BB-rigidle, Ofazdid)e
conposi t i oxdiazblé, itiiddliapdle) P Dénkzt@Eolé,S hidiokyhenzotriakuld) Bondothikblb, BEnzokEqHE)t 1,2,8606n-
pol &EM zsthiaoiazol53-mercaitabbiroiisizola) BehziddRazble,amaphitofhiaedls, vigphthaifiakolef benzimidazol LS 5
par by baezodibtole, 2,8-beretfurara henzefuraken) behamiddzolb lad avate¥iebi ¢ conposition wl | be
reduced. VaTheopplymedratiomacceleratbr isdshdt in we @mpny siffisieninto Gegsisrate palymerizatiéne(at room
conposi t i temeerasire)pltscarenettion isie theirange ofBi tekamfarably 0.5 toch pariscbyiveightshasecaere! 00

st abi | i t yearis e weightgf,thp corapesiien. & its prepertin iy pradlipriybant 0-Seretbyyeidhie the pqmeration
hydr oqefi rRSeRIeraer v ‘EPr AP apfblh B Merrpl S Rerth By Welgtfidhessteraaecatablity of ke Rirgroligent
such as é{°ﬁ‘y"l’sé'ﬁ'éﬂ l8pfedecedo tetraacetic acid or 2-sodiumsalt thereof,

oxal i ¢ aci dVaQ¢sf V%‘E%'o?ﬂé"t"’ﬁr mey. H?n"}ggg E‘%I‘" th&fcfﬁ\?@?ﬂ"? n%{l p’ 'Pty'ﬁ‘QF‘P?af‘?’on

| t%?'gp' e SRblity. preares. h
i e :g i ?““yzh?a:é gﬁg.m Zf?é%??';%:g g
fill
iplropgtl Em'é"a%g Y Es] ng an cure produc{cal ﬁ:a‘r:r ?‘Ine Q'Sy alsqe

present i nvwnsra u.v&d' Mord6ve mém J&e& 2 WickShirlg SRR, aofiuewwaa.'aﬂer%@m&ag

whi ch hovigygi, @&Qjeamrua stlthd Sbggg&‘&nefe?oﬁfcrrés% akd 6t cltbEprEdikts st | on. Exanple 1
40 Parts by Wl gbdentdn h Vil beladsBHBBP KaiG iAVbrmB ©F Whridhd examples, which however are not

20 | soborimydded®trEstiet #b ploSont invention. 20 45

Uret hane acrylate (GW- U, a product of Kyoei-sha Yushi Kogyo K K.) 40

2- Hydr oxyedhpté 1 et hacryl at e 20

Et hyl enedi am ne tetraacetic acid 2Na 0. 02 Cunene
hy dreper oxi de 0.5

n- Dodecyl ner cqpt an Part by weight2] 20 To a
m xt ure consi B HONS Was

added t he azol @-@@muﬁw@mfma@m he |tem of Exanple 1 ble 1, whose
amount was as | StBeRYIMetheedate ae ¢ abl e repare an an 1er05(?c conposi ti on.
Then, ®sing t |‘§°t%ﬁ‘iaé‘f’¥iﬂ?@% dP?th*nKW@é ‘iY”ﬁE] Kooy ®Klas nefSured jn 55 the
fol | ow ng man %Hyd eyl t he measurenment are as|set &rth n Tabl e
2 4 _ thyleneduamm etraacetlc acid 2Na .

Cumene hydroperoxide 05

n-Dodecylmercaptan 0.2

50

To a mixture consisting of the above ingredients in the above proportions was added the azole
compound shown in the item of Example 1 in Table 1, whose amount was as shown in the same table, to
prepare an anaerobic composition. Then, using this anaerobic composition, setting time was measured in
the following manner. The results of the measurement are as set forth in Table 2.



EP 0 377 927 Bl [ Measurenent of Setting Tine] Using el even sets of bolts
(d| ameter: 10 mm pitch: 1.5 Mm Jig 4 and nuts, the conposition
obtained in Exanple 1 was applied to part of the threaded portion of each
bolts, then a nut was threadedly engaged therewith, and the tine (setting
tine) takeMeasurémentd1Seting Timels no | onger turned manual |y, was neasured. The
measurenent tenperature was 25 [err] C. The setting tinme will hereinafter
be al so ref erusiag elewenasets" dF bolisgdigradtéri fgmini plich:at.s &b, JIS 'Clas€@pralr mts, the cbipusiivre s
1 - 4 10 Ariunedln Exagplepiossstapplind tovpart of the thymdesicbortion bfteactslzits then a metrwag hreadedly
Exa s 5] engegqst therpwith, andethe Ging festting dimplotaken cwtl| thy put yvas ng liavaer timed menugliye wasof
Corrpar at i vEeExepine mesupgignidempergirewasR8 (1C.i The seitng dime wilthersingfianbd sisotrpferresidores

t abl e.

the results of which are as set forth in Table 2.
by \/\/elght) 20

par 1Yo X
mg tima vﬂ‘as 1%%5

Com Ex.1

Table 1 O M N.
12 40 Part by wei ght 2- Hydroxy 1

Accel er at o2mP8

benzotrlﬁzola?
or t hobenzoi g Eﬁﬁr :
1,2,3,4-te &ﬁﬁ 5“
1.0 26 Ta beul
Ti me at

Corn.

Cor n. Ex.4

- phenoxyet hyl acryl a
| sobor nyl nethacryl a

achagteo(GVI\l-U a pf

rylate
tetraacetic acid 2Na
sul fl m de

mpl

Z]??Lf"

OSItIOI'\S were prep

6 hrs.

hown in th
hen, the s
|ch are as set forth in Table

120 SecC.
over

Com Ex.3

90 sec.

Exanples 2 -

m ner as ll"l

urei’?ﬁ'fh'e%if@

Therfemeisetingime 348513’ me was measured in the sane way as in Exanple 1,

15 Table 1 Pol ynerization
Ex. 1

gaerrgplecq except ha% the

re sed in the amount
w%?_%sr_n? Eéan%pe 1, the

over 24 hrs.

Not

35

5
e

Polymerization Accelerator

Amount {part by weight) 20 Ur et hane

educt of
Com. Ex.1
Com. Ex.2
Com. Ex.3

béporiazowha Yushi
Not added

orthobenzoic sulfimide
1,2,3,4-tetrahydroquinoline

Kogyo KKo) 40 2}

20 Et-hyl enedi

0. 0210rt hoben
110 60

Hydr oxyet hyl
nm ne

VOl C

Cunene

hydr oper oxi de’ Com. Ex4 | triethyl amine 1.0 0.5
n- Dodecy¥ ner capt an - 0.2 The
azol e conpounds shown as polymerization accelerators in the item of Exanple
in table 3 were each added in the respecgitieie proportions shown in the sane
table to a m xture consisting of the above ingredients in the above
proportions to prepare anaerfpbiT CO _ isogls :ﬁxsegg%itions of Exanples 2

- 12. TH&n, using these conplsitions] 7t was neasured in the
sane way as in Exanple 1 and Bxdtorape sta®#ldecty test was conducted as

follows, the results of whichCemdxds| set fewet24hrn Tabl ﬁ 4, 5
Com. Ex.2 120 sec.
35 Com. Ex.3 5 min.
Com. Ex.4 over 6 hrs.
o Examples 2 - 12
“ e
Part by weight
2-Hydroxy-1-phenoxysthyl acrylate 20
45 isobornyl methacrylate 20
Urethane acrylate (GMN-U, a product of Kyoei-sha Yushi Kogyo K.K.) 40
2-Hydroxyethyl methacrylate 20
Ethylenediamine tetraacetic acid 2Na 0.02
Orthobenzoic sulfimide 10
50 Cumene hydroperoxide 05
n-Dodecylmercaptan 0.2

The azole compounds shown as polymerization accelerators in the item of Example in table 3 were
each added in the respective proportions shown in the same table o a mixture consisting of the above
ingredients in the above proportions to prepare anaerobic compositions as compositions of Examples 2 -
12. Then, using these compositions, the seiting time was measured in the same way as in Example 1 and a

. storage stability test was conducted as follows, the results of which are as set forth in Table 4.
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EP.0 377 927 Bl [Storage Stability Test] The anaerobic conpositions were
each placed 70 m in a 100-m congpgrbgggg:ﬁﬁ of polyethylene, then in a
const ant terrperature bath held at 8 e pol yet hyl ene cont ai ner

cont ai ni ng the anaerobi c conposition was put into a JIS-K-3503 test tube

(15[ err] )[swiagd statsiiity Tegt)i d depth of 50 nm and the gelling tine was neasured.
Table 3 10 Pol ynmeri zati on Accel erat or Amount
(part by weTtghengerdbic cophpositigaswaye pach plated 70 ml in a 100-ml container made of polyethylene, theh. 0 3
benzot hi dz @ eonstant temperature bath held at 80°C, the polysthyleng apntam{;fyqpnt;knyngetrg @naeyohizo| e
1.0 1%&¢ composition was put intp a JI§ K-3503/test tybg £tHpkup to a liquid depth of 50 mm, and the gelling time 1 (

6 benz ¥es Mepaired. 1.0 7 benzotri azol e

0.1 8 benzotri azol e 0.5 9 benzotri azol e
2.0 20 10  benzotri azol@dle3 5.0
11 1,2,3,4-tetrahydroquinoline benzoxazole 1.01012

1- benz{A - 2- net hyfl - i ni dazol ePdnereziaition Azabrator 1.|0A®@&unt (part by weight)
1.0 Table 4 30 HeErg E&n%t&golé' Me at Storage Stgnitity {ghr.) 29 [err] C
2 B y

(sec.) Ex. 2 3 enzothiazole over 2 3 1.0 40

over 2 35 4 | hydroxybenzotriazole 4 40 1.0 | over 25
100 4 SOF/QE,Q,&Zria@ole 80 igver 2

80 8VIE benZoxdzole 60 iepver 2 ¢

60 @V E benZotidole 60 oq 1 11 80
over 2 12 80| penzotriazole over 2 45 HBxanple d8 50

Part by wei ght Hi spbenpénzdvidzpipe net hacryl ate 70 20 Hydr oxylet hyl

met hacegyl at e 10 | Béhzédridzblebenzoi ¢ sul fi m de 5.0 1.10 55

Cumewaé hydr oper gxi q$ ediam nggtetraadetic acid
e

¢ 128 éetratg&roﬁunﬁmlmecgﬁzog;&gl €

2Na 0.02 1,29 4- q.5 10
12 | 1-benzyl-2-methyl-imidazole benzothiazole 10
25 1.0

Table 4
30
Fe/Fe Setting Time at| Storage Stability ( hr. )
25°C(sec.)
Ex. 2 60 over 2
3 40 over 2
s 4 60 over 2
5 100 over 2
6 80 over 2
7 80 over 2
' 8 60 over 2
~ “ 9 60 over 2
10 60 1
11 80 over 2
12 .40 over 2
45
Example 13
%0 Part by weight
Bisphenol A type methacrylate 70
2-Hydroxyethyl methacrylate 30
Orthobenzoic sulfimide 1.0
65 . Cumene hydroperoxide 05
Ethylenediamine tetraacstic acid 2Na 0.02
1,2,3,4-Tetrahydroquinoline 05




EP 0377927 Bl 1.0 part by weight of benzotriazole as a polynerization

accel erator was.added to a m xture gppsatazzgefl the above ingredients in

t he above proportions, then the resultant anaerobic conposition, as sanple
A, was applied to the threadedly engaged portions of five sets of bolts and
nuts (sanpl es1.0.p8} by weight af beazotriapnle aspenolymedzatiomegeelerator as adsigd tota migtanaconsisting of

t enper at ur ¢hg Bvd ingrediierd) in Ahecbayesriopattions. theyyihe resyliaptanaprebic(c@mpesitiol, agpamplp A, was
The setti ngpelﬁé deithe ghuqadogisengaged parors of five\sats of ity gnd Wr(sam&s 215h andchteling sreed
bol t s -Ravi ?‘t"ﬁ%"%‘i"f@ddé?l’ﬁ‘ltm’afuf‘? @(é‘?’fﬁ ‘ba'sfa(ﬂf%’r?ﬁ@f‘aw“i itch: 1.5
mm and Fron K ?"fj afeh'?qggdfé‘ﬂf‘g Be 5128n

of each bolqesc"P % Sl ‘g“? i ppug Pa;t
Llr\e/gkisﬁést deb amp %b[[y%g%@to §§ 1{9?\% ;lrfue unliti1 sgweﬁ{ or

wh wnsg from t| e W en t emen
time el?;t \J;%H 52&38%1 &QE e@larg Tema redv ues
accordi ng tg, bre Qr ‘31 Sath §p_?8 ﬁﬁ{ﬁ Eiﬁél}e ot Irfacifh Hlurh”
Tabl e 5. Th;;,uggea,stug ADIBES Shown i n fab are mean val ues W|th respect
to three sanpl es excl u3| ve of maxi mum and m ni mum val ues on the five

sanpl es. Coddaphariive\RarpiedPl € 5 15 An anaerobi ¢ conposition was prepared in
the sanmepway as 1 h Exanple 13 except that benzotriazole as a polynerization
accel er at or was anueiobia dolRsbsitidnwes prpERdMithd saMe way asSia Exdnlel3 Bt tAfl BbizBelatoR as

t he t hr eadedpoynerigigeatepiantor washobiddéd. This sarhpositdn, Bosarpiecs) tvas afipied t9 theltiresiadip
manner as iengdgedippitiensl® fivé bats oft bolts st buts 1y thpemtb hembr asis Ezanplk L3, atebn ftigr seftiag h
set of Dbol tspestdtestuwasatondugtedniar caaphe sed tofl beit §rdSnuCat @onl terhperataie (25 Cloand24lso at a low
t errper)at 20 derpigerayre (51 C} indhessarme mmaran @s indxample B« Ahgpteepett®ye bibaking tergpasneiemeasured,
br eaki‘ng t dhejeeyts\gbweichera gs pad@ut ip figble & Jhe measyred whlbestshewnein Jables & gredpgan vajues as
Tabl e 5. THetgdbd@r ed val ues shown in Table 5 are nean val ues as noted
above. Table 5 25 Tenp. Material Bolt/Nut Sanple 10 min 20 mn 30 mn

60 nin 120 nin 24 hr 5 C Fe/ Fe ~Table G A 193 232

250 26241 253 243 B 0 5 15 30

120 250 T8p5| Graterial BoitRot [Crsialple | 10 min A 20 min | 30 i | 60 min [L 7420 min | 24 nr
60 9 U] )

130 25 [err] &€ FEPER RN 1e3 | am | osgo] 2t opss | o
- 245 35 B - 0 BS 1537 30 | 8720 2687
217 s5.c | 25%nidgrdabl B 54 the mgrk|"-17 i ndi gat s "ggnnpasgg ed} . 1940
Clains 1. Ijn an ahaerobic con gt onpHtSsthRg e potyirertsaptre—onprer—
having at lleast ohe ethylenic|doBbld bofd.|a fYed raflidal Onitiatbr hnd%a
pol yreri sat] eg-@ckel gembor, the ase |[asz2idCcCEl esqat ¢r 251 dt 23@asf one apdae

conpoundsscont ainiphg in the rifi Heasope g t1o ofcang——conu o
doHEI e bonds_the ?1'—? azal v nmpaund " hel El}nuJ g@? 1n 211 un'rJ n%@l

to 5 parts by wei ght based on 100 parts by wei ght of the conposition, to

provi de a st ondigble St themhikt"y’ ifdipatet fumeasuedSi t i on of not [ ess than 1 hour at

eAr] C. 2. The use according to Claiml, characterised in that the

azol® coffpdklpns| s sel ected from oxazol e corrpounds tr| azol e corrpounds

t hi azol e conpounds and t hi adi azol e, conp ound use acco

Claim1 or B° 3?5 ;"é’@as"PH °?’é%ﬂs'“ ﬁ8°'¥1? Q’g '&?"g “%Pg:o%g?%ﬂg ‘fﬁ"’f‘fg

or substltute g Po
d ntaini asf one |tro © atom an ug the

Claim 3, char efIReG & fying ;t éﬁg 'f t';ﬁ elght

db
n & B A S R e
conpound sy b , z t.
benzoxazol & Gatg aﬂ’iﬁﬁ&ﬁ%ﬁﬁiﬁﬁﬁfﬁﬁ% B8kt e

50

3. The use according to Claim 1 or 2, characterised in that the azole compound has a benzene ring or
substituted benzene ring fused to an azole ring.

4. The use according to Claim 3, characterised in that the substituent group on the substituted benzené
55 ring is a lower alkyl group, hydroxyl group, or mercapto group.

5. The use according to Claim 3, characterised in that the azole compound is benzotriazole, hydrozyben-
zotriazole, benzothiazole, benzoxazole, benzothiadiazole, benzisoxazole or 3-mercaptobenzotriazols.
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e A e t@ e
of bolts jo 0 S

sal ap[p eéi er rcfu éu {n or { e
tﬁ;qtjﬁr égg g'f ttff&tﬁré eﬁ%é’ Eﬁrea ad en g tsllﬁi F lle es'JAI

measur ed v Ry; Q are nean val ue respect to three
sanpl es exc u3| ve of “maxi mum and mni ni num val ues on the five sanpl es.

Conpar at i Vgonkpariiel xempid® An anaer obi ¢ conposition was prepared in the sane
way as .i,y) Exanpi e I3 except that benzotriazole as a pol ynerization

accel erat or Waandafbic a6HiRAition Wis PreBASEIA HelsarRdIwayeds iSENETDIE 18oxcey thabiptdiraebld a3
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t enper atar empérat@p (5 1€) inlthe saeneenanmen aein Examplent SEXherrpdpectitgbreaking tarquepwere meesured,
br eaki ng t the qpselts ofwhich are as et ot in Tahie 5. dhaimpasured valiles ghewa ineTakle Ssase megyy vajups as
Tabl e 5. Thatedmbovour ed val ues shown in Table 5 are nean val ues as noted
above. Table 5 25 Tenp. Material Bolt/Nut Sample 10 mn 20 min 30 mn

6 - 1979 3 n in ? 0 5 argg %Flﬁ'&aﬁiwr JEG& to "ﬂﬁéae é%ﬁigl%@ixc ibo btnm

60 min 120 min 24 hr 5[err]C Fefadle S A 193 232
250 %241 253 243 B 5 15 20
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60 6y 107 0 0 1

. 243
130 25[err{c5C | Fafee X L 198 | 232 | Zs0 IZ 2, o
245 35 B 5 B7 15 8y 120154 250
217 5:C | 2Zn-GrPe 18D[ € E (e sgark T | ndipafes gf urmeagr qdier 40
Clains 1. |n an gnaero |c co.Hw.t.cr‘. eoRpF+Staf—a—po abte—mgronet
havi ng at |east ¢ne ethylenit dBublle b8ndl a%rée r&dilcal®iditidtor
pol ymeri safisncatcelmrgt or, [ heausq asipacfebsy al orspf |atespedst one |az2dd €
conpoungscontai nfng in the r{mg —pre_Jiu T mat nd_conj[u ed
doubl e b0n£ thé 45 azole pnm{m;b} hbj ng-n a(igﬁf zqg-l anlanmount ges"\ il

to 5 parts by wei ght based on 100 parts by wei ght of the conposition, to
provi de a st on Table 5 thalmatk "tyindicates ('inmeasuredbsi ti on of not |ess than 1 hour at
80 [err] C. 2. The use according to Caim1, characterised in that the
azo copp@lainis i s sel ected from oxazol e conpounds, triazole corrpounds

t hi azol e conpounds and t hi adi azol e conpounds. 50 3. The use acco

Claim1 or 12, ewaaret-eﬁqwaﬂqnﬁomw&tﬂg ewe'v'a%tbée 'E?J‘HB
or substit ut Pbeniseefad °'°

Cl ai m 3, char%& éPP'P%"é!Ef’ F"t?tagﬁat"?g RES gl "ﬁ % %ﬂ%e@sﬁb u
¢ td)

b azol i
gregﬁgnGS The® fttf?glgé°c§'§?'bt°rf’é°vtd? gxgmﬁg"' c ara rised In at t azol e

conpound | zaotr r,0 I
bensoxazol 3 IR oAer ﬁt%ﬁ?&ﬁ%ﬂsﬁtﬁmﬁ% g&m@"“;‘t?ﬁ%ﬁ o, g

50
3. The use according to Claim 1 or 2, characterised in that the azole compound has a benzene ring or
substituted bsnzene ring fused to an azole ring.

4. The use according to Claim 3, characterised in that the substituent group on the _substituted benzene
55 ring is a lower alkyl group, hydroxy! group, or mercapto group.

5. The use according to Claim 3, characterised in that the azole compound is benzotriazole, hydrozyben-
zotriazole, benzothiazole, benzoxazole, benzothiadiazole, benzisoxazole or 3-mercaptobenzotriazole.
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de pas nok nYtiligatiom comme pecsiéraeny, d'armoiggupcomppsé| azels, cenisnant dens son %V"Pévé??lff é'&t i on

1, car#ct er faae dagpte gt dagedophle &6?;?%§@"’§2‘%9Peda§%f‘" §'t'° a?f' fobig A

oxazol es, dBEFBIRRGYmEN 'l"? 3"26"13& oing 4ue qo % ?ﬂ" ‘é‘géat& 'gé
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revendica; i gy %.bn %aa..as;trsv S, Shclle o U oRIS Ll B o  g
benzeni que g %’oﬁgses i ofeg 'd@yéompUﬁs HHiRbeket BtomyoskLihRdlazdids. g OUpe
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4. Utilisation selon la revendication 3, caractérisée en ce que le groupe substituant du cycle benzénique
est un groupe alkyle inférieur, un groupe hydroxyle ou un groupe mercapto.

— 40 5. Utilisation selon la revendication. 3, caractérisée en ce que le composé azole est le benzotriazole,
: I'nydroxybenzotriazole, le benzothiazole, le benzoxazole, le benzothiadiazols, le benzisoxazole ou le 3-
mercaptobenzoiriazole. :

50
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