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TOUGHENED LOW ODOUR CYANOACRYLATE COMPOSITIONS

BACKGROUND
Field
[0001] Thls 1nventlion relates to cvanoacrylate-contalining

composlitions that 1nclude (a) a beta—-alkoxy cyanoacrylate

component, (b) a cyanoacrvyvlate component selected from butvyl

cyanoacryvlates, octyl cyvanoacrylates, and comblnations thereof;

(c) a rubber toughening component; (d) a surface modified

component; and (e) an adhesion promoter. Cured products of the

ilnventlve cyanoacrylate composlitions demonstrate i1mproved

toughness without an odor typically found with cvyvanoacrvylate-

contalning compositions.

Brief Description of Related Technology

08 04 19

[0002] Cvanoacrylate adheslve compositions are well known,

and wldely used as quick settling, i1nstant adhesives with a wide

—

varlety of uses. See H.V. Coover, D.W. Dreifus and J.T.

—

O'Connor, "Cvanoacrylate Adhesives" 1n Handbook of Adhesives,

27, 463-77, I. Skeist, ed., Van Nostrand Reinhold, New York, 3rd
ed. (1990). See also G.H. Millet, "Cvanoacrvlate Adhesives" 1in

Structural Adhesives: Chemistry and Technology, S.R. Hartshorn,

ed., Plenun Press, New York, p. 249-307 (19380).
[0003] U.S. Patent No. 4,440,910 (O’"Connor) ploneered rubber

—

toughened cyvanoacrvylate compositions through the use of certailn

organlic polymers as toughenling additives that are elastomeric,

l1.e., rubbery, 1n nature. The '910 patent 1s thus directed to

and claims a curable adhesilive comprising a substantially



o

—

solvent-free mixture of: (a) a cyanoacrylate ester, and (b)

—

about 0.5% to about 20% by weight of an elastomeric polymer.

The elastomeric polymer 1s selected from elastomeric copolymers

—

of a lower alkene monomer and (1) acrvylilic acid esters, (11)

methacrylic acid esters or (111) vinyl acetate. More

specifically, the '910 patent notes that as toughening additives

for cyanoacrylates, acrylic rubbers; polyester urethanes;

ethylene-vinvyl acetates; fluorinated rubbers; 1soprene-

acrylonitrile polymers; chlorosulfinated polyethylenes; and

—

homopolymers of polyvinyl acetate were found to be particularly

useful.

[0004] The elastomerilic polymers are described 1n the '910

— o~

patent as eilther homopolymers of alkyl esters of acrvlic acilid;

—

copolymers of another polymerizable monomer, such as lower

—

alkenes, with an alkyl or alkoxy ester of acrvlic acid; and

—

copolymers of alkyl or alkoxy esters of acrvylic acid. Other

unsaturated monomers which may be copolymerized with the alkyl

—

and alkoxy esters of acrvlic 1nclude dienes, reactive halogen-

contalning unsaturated compounds and other acryllic monomers such

as acrylamides.

[0005] Conventlonal commercial ethyl cyanoacrylate

ensive.

composltions have an odor, whilich some end users find o

B-methoxy ethyl cyvanoacryvlate 1s known to not have the same

odor. Ethyl cvanoacrylate composlitions are also known to show

blooming when cured, which tends to be absent with [f-methoxy

ethyl cvanoacrvlate.

[0006] Today there are no toughened, low odor/low bloom
cvanoacrvlate products commercially available 1n the market.
Commerclally availlable toughened cyvanoacrylate products are

predominately based on ethyl cvanoacrylate monomer and exhilbit
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(1) an odor that some end users find offensive and/or (2)
sometimes blooming when cured.

[0007] Commercially avallable cyanoacrylate products are

often toughened with an ethvlene:methyl methacrylate terpolymer.

This polymer contributes little toughness to cyanoacrylate

composltlions containing pP-methoxy ethyl cyanocacrylate, one

reason for which may be that the polymer shows sparing

solubility 1n P-methoxy ethyl cvanoacrylate.

[0008] Notwlithstanding the state of the art and the efforts

—

to date to 1mprove the toughness of pP-alkoxvyvalkyl cyvanoacrylate

composlitions, there remained a long felt, vet unmet, need to

—

provide toughness to cured reaction products of such

cvanoacrylate compositions, and whille dolng so minimlize the odor

and/or blooming oftentimes associlated with cvanoacrylate

composlitions. Until now.

SUMMARY
[0009] The present i1nventlon provides cyvanoacrylate
composlitions as set out 1n the claims. In one aspect the

present 1nvention provides cyanoacrvlate composlitions

comprlsing(a) a P-alkoxvyalkyl cvanoacrylate component, (b) a

cyanoacrylate component selected from butyl cyanoacrylates,

—
=
—

octyl cvanoacrylates, and combinations thereof; (c¢) a rubber

toughening component; (d) a surface modified component; and (e)

an adheslon promoter, wherein the [B-alkoxvalkyl cvyvanoacrylate

—

component (a) 1s present 1n the range of

from 55% to 7/95% by

—

welght based on the total weight of the composition; and whereln

the cyanoacryvlate component (b) 1s present 1n an amount from 10%

to 35% by welght.

[0010] In one aspect the present 1nvention provides

cvanocacrvlate compositions as outlined above wherein the [-
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alkoxvalkyl cvanocacrylate component (a) and the cvanoacrvyvlate

—

component (b) are present 1n a by weight ratio of about 70:30,

the surface modified component (d) 1s a polyolefin having an

—

average particle size of 500 pm or less, whose surface has been

— —

modlfied through oxidation of the outermost surface thereof, and

—

che adhesion promoter (e) 1s at least one of phosphoric acid or

ltaconic anhydride.

[0011] The 1nclusion of the B-alkoxvalkyl cyanoacrylate

component provides a cyanoacrylate base for the composition that

does not emit an odor commonly found 1n cyanoacrylate
composlitions. The cvyanoacrvlate component recited above
provides a vehicle by which to 1ntroduce a rubber toughening

component to the [B-alkoxvalkyl cvanocacrylate component. The

rubber toughening component provides for i1mproved toughness, as

1s shown 1n the Examples. Rubber toughening components are

sometilmes known to show sparing solubility i1n cyanoacrylate

compositions, particularly cvanoacrylate composilitions contalining
beta-alkoxvyalkyl cyanoacrvlates. As a result, the toughness
observed 1n prior attempts has been limited at best. The

cvanoacrvyvlate component recited above aids 1n that regard.

—

[0012] Thlis 1nvention 1s also directed to a method of bonding

together two substrates, which method includes applyling to at

least one of the substrates a composilition as described above,

and thereafter mating together the substrates.

[0013] In addition, the present 1nvention 1s directed to
reaction products of the i1nventive compositions.
[0014] Also, the i1invention 1s directed to a method of

r—
e

preparing the i1nventive compositions, and a method of conferring

—

1mproved toughness to a cured reaction product of a

cvanoacrvlate composition, whilile minimlizing the odor oftentimes
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assoclated with cyanoacrylate composilitions as well as bloom

r—

sometlmes observed wlith cured product thereof.

[0015] The 1nvention will be more fully understood by a

—

reading of the section entitled "Detailed Description", which

follows.

DETAILED DESCRIPTION
[0015] As noted above, the present disclosure 1s directed to
a cyanoacrvlate composition comprising (a) a P-alkoxyalkyl

cyanoacrvlate component, (b) a cvanoacrylate component selected

from butyl cyvanocacrylates, octyl cyvanocacrylates, and

—
=
—

comblnatlions thereof; (c¢) a rubber toughening component; (d) a

surface modified component; and (e) an adheslion promoter.

[0016] The P-alkoxyalkyl cvanocacryvlate component (a) may be

chosen from P-methoxymethyl cvanocacrylate, P-methoxyethyl

cyvanoacrvylate, p-ethoxymethyl cyvanoacrvyvlate, [B-ethoxyethyl

P~

cvanoacrvylate and comblnations thereof. Particularly desirable

among those P-alkoxvyalkyl cyanoacrylates 1s P-methoxyethyl
cyanoacrylate.

[0017] The [P-alkoxvalkyl cvyvanoacrylate component (a) should

)

be 1ncluded 1n the compositions 1n an amount wilithin the range of

from 40% to 90% by weight, with the range of 55% to 75% by

welght belng desilrable, and about ©60% by weilght of the total

composlition being particularly desirable.

[0018] The cyanoacrvylate component (b) may be selected from

butvl cvanoacrylates (such as n-butyl cvanoacrvylate), octyvl

cvanoacryvlates (such as n-octyl cvanoacrylate), and comblnations

r—
e

thereotf.

[0019] The cyanoacryvlate component (b) should be 1ncluded 1n

—
=

the compositions 1n an amount wilithin the range of

from 10% to

o~

50% by welght, with the range of 20% to 35% by welight being
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—

desirable, and about 30% by weight of the total composition

belng particularly desirable.

[0020] The rubber toughening component (c) may be selected

r— —

from (1) reaction products of the comblnation of ethvylene,

methyl acrvlate and monomers having carboxylilic acid cure sites,

o~

(11) dipolymers of ethylene and methyl acrylate, (111)

vinvylidene chloride—-acrylonitrile copolymers, (1v) vinyl

—

chloride/vinyl acetate copolymer, (v) copolymers of polyethvylene

—
=
—

and polyvinyl acetate, and comblnations thereo:

[0021] Desirably, the reactilion products (c) (1) of the

r—

comblnation of ethylene, methyl acrylate and monomers having

carboxylilic acld cure siltes, where the reaction products are

—

substantially free of release agents, anti-oxidants, stearic

acld and polyethylene glycol ether wax, [B-alkoxvalkyl

cvanoacrvyvlate are chosen for use. DuPont supplies such a
reaction product under the trade name VAMAC™M VCS 5500,

[0022] The rubber toughening component (c¢) should be i1ncluded

r—

1n the compositions 1n an amount within the range of from 3% to

20% by weight, with the range of 5% to 15% by welght being

—

desirable, and about 8% by welght of the total composition belng

particularly desirable.

F 00235 A particularly 1nteresting additive 1s a surtace

-— —-—t

- ) g - J —-d » - -5 x5 -:-" T ™ " —-d 3 T - -~ - b Sal N ": = " o . o TV 1
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Seal, Litd.s' surface-nmediflceation technology rs a controlliesd

oxldation process 1n which a reactive gas atmosphere modifies

the outermost molecular laver ¢f a particle/fiber/plaztic/film
ot fabric, The Treatment canszes he molecular backbhone and/or

aiqde ohains o react, resuliting 1n fTormation of volar funotiornal
4

- e
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[0028] Another particularly 1nteresting additive 1s an
adhesion promoter, such as phosphoric acid and anhydrides, 1like
1taconlc anhydride.

[0029] The cyanoacrylate component (b) should be present 1n
a 30:70 by welght ratio with the [P-alkoxvyalkyl cvanoacrylate
(a) .

[0030] Accelerators may also be 1ncluded 1n the 1nventilve

cvanoacrvyvlate compositions, such as any one or more selected

from calixarenes and oxXacallxarenes, slilacrowns, crown ethers,

cyclodextrins, poly(ethyvleneglycol) di(meth)acrylates,

—

ethoxvlated hvydric compounds and comblnations thereof.

[0031] Of the calixarenes and oxacalilixarenes, many are known,

and are reported 1n the patent literature. See e.g. U.S. Patent

Nos. 4,000,700, 4,022,414, 4,030,039, 4,090,010, 4,718,900, and

— —

4,855,461, the disclosures of each of which are hereby expressly

incorporated herein by reference.

[0032] For 1nstance, as regards callxarenes, those within the

following structure are useful hereiln:
RZ

[:i:l\

CH,CR

!

where R! is alkyl, alkoxy, substituted alkyl or substituted

CH,
Il

1

alkoxy; R4 1s H or alkyl; and n 1s 4, ©6 or 8.
[0033] One particularly desirable calixarene 1s tetrabutyl

tetral[Z2-ethoxy-2-oxoethoxvy]calix-4-arene.



b

—

[0034] A host of crown ethers are known. For 1nstance, any

r—

one or more of 15-crown-5, 18-crown-6, dibenzo-18-crown-o,

benzo-15-crown-5-dibenzo-24-crown-8, dibenzo-30-crown-10,
tribenzo-18-crown-6, asym-dibenzo-22-crown-6, dibenzo-l4-crown-

4, dicyclohexyl-18-crown-6, dicyclohexyl-24-crown—-8, cyclohexyl-

12-crown-4, 1,2-decalyl-1o-crown-o5, 1,Z2-naphtho-1lo-crown-95,

3,4, o—-naphtyl-lo-crown-o5, 1,Z2-methyl-benzo-18-crown-o, 1,2-
methylbenzo-5, 6-methvlbenzo-18-crown-6, 1,2-t-butvyl-18-crown-o6,
1l,2-vinylbenzo-15-crown-5, 1,2-vinvlbenzo-18-crown-6, 1,2-t-
butyl-cyclohexyl-18-crown—-6, asym-dibenzo-2Z2-crown-6 and 1,2-

benzo-1,4-benzo->-oxygen-20-crown—-/ may be used. See U.S.

Patent No. 4,837,260 (Sato), the disclosure of which 1s hereby

—

expressly 1ncorporated herein by reference. O0Of the silacrowns,

agaln many are known, and are reported i1in the literature.

—

[0035] Speclific examples o

silacrown compounds useful 1n the

lnventlive compositions 1nclude:

H3C\51/CH3
7N\
d

AN
O O

\_/

dimethylsila-ll-crown—-4;
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dimethylsila-14-crown—-5;

Hs

C CH;
\\\Sf//
/ N\

@),

A 0 0

3 D

-

cx) O O

S )
()\\___//O

and dimethylsila-1/7-crown-o6.

See e.g. U.S. Patent No. 4,906,317 (Liu), the disclosure of

which 1s hereby expressly i1ncorporated herein by reference.
[0036] Many cyclodextrins may be used 1n connection with the

present 1nventilon. For 1nstance, those described and claimed 1n

U.S. Patent No. 5,312,804 (Wenz), the disclosure of which 1s

hereby expressly 1ncorporated herein by reference, as hydroxyl

—

group derivatives of an o, P or y-cyclodextrin which is at least

partly soluble 1n the cvanoacrvylate would be appropriate cholces

for use herein as the first accelerator component.
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[0037] For instance, poly(ethvlene glycol) di(meth)acrylates

sultable for use herein 1nclude those within the followlng

structure:

CH H C
H2C=C: : : >C=CH2
ﬁ{O-CHiCH}O—ﬁ
0 nQ

where n 1s greater than 3, such as wilthin the range of 3 to 12,

with n belng 9 as particularly desirable. More specific

examples 1nclude PEG 200 DMA, (where n 1s about 4) PEG 400 DMA

[*]
G)

(where n 1s about 9), PEG 600 DMA (where n 1s about 14), and P!

800 DMA (where n 1s about 19), where the number (e.g., 400)

—

represents the average molecular weight of the glycol portion of

)

the molecule, excluding the two methacrvlate groups, expressed

as grams/mole (i.e., 400 g/mol). A particularly desirable PEG

DMA 1s PEG 400 DMA.
[0038] And of the ethoxvylated hydric compounds (or ethoxylated

fatty alcohols that may be emploved), approprlate ones may be

chosen from those withilin the following structure:

CTO~ .G
m (iH OH
n
R

where Cn can be a linear or branched alkyl or alkenyl chaln, m 1s

an l1nteger between 1 to 30, such as from 5 to 20, n 1s an

lnteger between 2 to 30, such as from 5 to 15, and R may be H or

alkyl, such as Ci-s alky.

[0039] When used, the accelerator should be 1ncluded 1n the

—

composilitions 1n an amount within the range of from 0.01% to 10%

—

by weight, with the range of 0.1 to 0.5% by welght being
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—

desirable, and about 0.4% by weight of the total composition

belng particularly desirable.

[0040] A stabilizer package 1s also ordinarily found 1in

cvanoacrvlate compositions. The stabilizer package may 1nclude

one or more free radical stabilizers and anionic stabilizers,

—

cach of

—

che 1dentity and amount of which are well known to those

o~

of ordinary skill 1in the art. ©See e.g. U.S. Patent Nos.

5,530,037 and 6,607,032, the disclosures of each of which are
hereby 1ncorporated hereln by reference.

[0041] Other additives may be 1ncluded 1in the i1nventive
cvanoacrylate compositions, such as certailn acidilc materials

(l1ke citric acid), thixotropy or gelling agents, thickeners,

—
e

dves, and comblnations thereof.

[0042] Of the accelerators and these additives, those listed
1n the table below are desilrable examples, particularly i1n the

amounts noted.

Constituent Broad range Desirable range
Crown Ether 0.1-0.5 % 0.1-0.2 %
Citric Acid 50-100 ppm 100 ppm
Silica 0-10 % 5-6 %
[0043] In addition, the cyanoacrylate component may 1nclude

further cvyanoacrylate monomers which may be chosen with a raft

—

of substituents, such as those represented by H;C=C (CN)-COOR,

where R 1s selected from Ci-15 alkyl, alkoxyalkyl, cycloalkyl,
alkenvyl, aralkyl, arvyl, allyl and haloalkyl groups. Desirably,

the cyanocacrylate monomer 1s selected from methyl cyanocacrvylate,

ethyl-2-cyvanoacrylate, propyl cyvanocacrvyvlates, allyl

—
=

cvanoacrvylate, and comblnatlions thereof.
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—

[0044] In another aspect of the 1nvention, there 1s provided

—

a method of bondling together two substrates, which method

—

includes applying to at least one of the substrates a

composltion as described above, and thereafter mating together

—

the substrates for a time sufficient to permit the adhesive to

fixture.

—

[0045] In yet another aspect of the 1nvention, there 1s

r—

provided reaction products of the so-described compositions.

—

[004 6] In still another aspect of the 1nvention, there 1s

—

provided a method of preparing the so-described compositions.

The method i1ncludes providing (a) a P-alkoxyalkyl cvanoacrylate

component, and comblning therewlth with mixing (b) a

cyanoacrvlate component selected from butyl cvanoacrvlates,

octyl cvanoacrylates, and comblnations thereof; (c) a rubber
toughening component, where desirably the rubber toughening
component 1s dissolved 1n the cyanoacrylate component 1n an

P~

amount of up to about 20% by weight; (d) a surface modified

component; and (e) an adhesion promoter.

[0047] The 1nvention will be further 1llustrated by the

examples which follow.

EXAMPLES

[0048] Sample A was prepared from the constituents 1n the by

welght percentages as set forth i1in Table A below. Sample A

contalned n-butyl cyvanocacrylate.

Table A

3-Methoxyethyl cvanocacrylate 09.36

n-Butyl c¢yanocacrylate 25 .44

ITtaconlic anhydride 1.25

Phosphoric acid 0.25
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MMBP 0.05
Sulfur dioxide 0.70
Methane sulfonic acid 1.20
Crown Ether 0.25
VAMAC™ MR 10.00
Silica 1.00

[0049] Samples

set forth 1n Table

cyanoacrylate.

B-.

INHANCE® microparticles UH-1045 0.50

D were prepared 1n a similar fashion and are

B below. Samples B-D contained octyl
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Table B
S ¢ 2
B-Methoxvethyl cyanoacrylate /16.32 o/.34 09.36
n-Octyl cvanoacrvylate 3 .43 16.96 29 .44
ITtaconic anhydride 1.25 1.25 1.25
Phosphoric acid 0.25 0.25 0.25
MMBP 0.05 0.05 0.05
Sulfur dioxide 0.70 0. 70 0.70
Methane sulfonic acid 1.20 1.20 1.20
Crown Ether 0.2 0.25 0.25
VAMAC™ MR 10.00 10.00 10.00
Silica 1.00 1.00 1.00
INHANCE® microparticles UH-1250 0.50 0.50 0.50

substrates and aluminum substrates at room temperature and/or a

—

Cemperature oIf

CJD [0050] To each of Samples A-D MMBP was added 1in an amount of
T 0.050 by weight percent as a free radical stabilizer. MMBP 1s
1<r 2,2-Methylenebis- (4-methyl-6-tert-butylphenol) .

C:D [0051] The samples were then evaluated on mild stee.

o0

-

for T

80°C over the time period noted in days

The results are

Peel strength performance (measured in N/mm) .

captured below 1n Tables C and D.
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Table C
Room Temperature 80°C (pulled
Time at RT)
(Days) Mild Aluminum Mild Aluminum
Steel Steel
1 4 .93 2 .44 6.97 4 .59
2 4 .80 2.13 6.80 4.69
5 5.45 1.76 /.38 4.67
10 4.96 1.83 .22 4 .97
15 4.59 2.11 7.45 4,34
20 5.04 1.58 3.28 4,97
2D 4 .73 1.08 3.13 4,777
32 4 .82 0.88 3.42 4 .64
Table D
Room Temperature
(3 Days)
Sample Mild Aluminum
Steel
A 0.2 2 .04
B 5.23 2 .27
C 5.04 2 .99

These results seem to 1ndicate that the data

for room

temperature ageilng on mild steel substrates show little or

substantially no change.

substrates the samples show a mailntenance of

on mild steel substrates.

However,

data

—

for

agelng on aluminum substrates show a decrease 1n

per

formance.

No substantial dai:

"ference 1n per:

In other words on mild steel

T Peel per:

“ormance

room temperature

formance 1s seen

between samples having butyl cyanocacrylate and those having

octyl cvanoacrvlate.

[0053]
shows an 1ncrease 1n per:

substrates and mailntenance of

substrates.

—

At elevated temperature conditions over time,

sample A

“ormance over time on mild steel

performance over time on aluminlum
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What 1s Claimed is:

1. A cyanoacrylate composition, comprising:
(a) a P-alkoxvalkyl cyanoacrvylate component;
(b) a cyanoacrylate component selected from

pr—

the group consisting of butvyl cyanoacrylates, octyl

pr——
—
h—

cyanoacrylates and comblnations thereof;

4

(C) a rubber toughening component;
(d) a surface modified component; and
(e) an adhesion promoter;

wherein the p-alkoxvalkyl cyanoacrylate

pr—
—

component (a) 1s present 1n the range of from 55% to

pr—

715% by weight based on the total weight of the

composlition; and whereln the cvanoacrvlate component

(b) 1s present 1n an amount from 10% to 35% by
welght.
2 . The composition according to Claim 1,

wherein the p-alkoxvalkyl cvanoacrylate component (a) and

the cvanoacrylate component (b) are present 1n a by

—

welght ratio of 70:30, the surface modified component

08 04 19

—
-

(d) 1s a polyolefin having an average particle size of

500 um or less, whose surface has been modified through

pr—

oxldation of the outermost surface thereof, and the

p—

adheslion promoter (e) 1s at least one of phosphoric acid

or 1ltaconilic anhvdride.

3. The composition according to Claim 1,

whereln the B-alkoxvalkyl cyanoacrylate component 1s

selected from P-methoxy ethyl cvanoacrylate, [p-ethoxy

pr—
—

ethyl cvanoacrylate, and comblnations thereof.

4, The composition according to Claim 1,

whereln the rubber toughenling component 1s selected from

pr—

the group consisting of (a) reaction products of the




o)
—
q-
-
O
-

18

—

comblnation of ethylene, methyl acrvlate and monomers

—
-

having carboxylic acid cure sites, (b) dipolymers of

ethvlene and methyl acrvlate, (c) vinvlidene chloride-

acrylonitrile copolymers, (d) vinyl chloride/vinyl

pr——

acetate copolymer, (e) copolymers of polyethylene and

—

polyvinyl acetate, and comblnations thereof.

o. The composition according to Claim 1,

whereln the rubber toughenling component 1s a reaction

— —

product of the combilination of ethylene, methyl acrvylate

and monomers having carboxylic acid cure sites, whereiln

pr——

the reaction product 1s free of release agents, anti-

oxldants, stearilic acid and polyethvlene glycol ether wax.

o . The composition according to Claim 1,

p—

further comprising one or more of a thixotrope, a gelllng

agent, a thickener, an accelerator and a shock resistance

conferring agent.

7. The composition according to Clailm 6,

whereln the accelerator 1s selected from the group

—

conslisting of calixarene, oxacalilixarene, silacrown,

cyclodextrin, crown ether, polyv(ethvleneglycol)
dl (meth)acrylate, ethoxylated hydric compound, and

—

comblnations thereof.

3 . The composition according to Claim 7/,
wherein the calixarene 1s tetrabutyl tetral[Z2-ethoxy-2-

oxoethoxv]calix—-4-arene.

9. The composition according to Claim 7/,

whereln the crown ether 1s selected from members withilin

p—

the group consisting of 1l5-crown-5, 18-crown-o6, dibenzo-

18=crown-o6, benzo-15-crown->-dibenzo-24-crown-8, dibenzo-
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30-crown-10, tribenzo-18-crown-6, asvym-dilbenzo-22-crown-
6, dibenzo-l4-crown—-4, dicyclohexyl-18-crown-o,
dicyclohexyl-24-crown—-8, cyclohexyl-12-crown-4, 1,2-
decalyl-15-crown-5, 1,2Z2-naphtho-l5-crown-5, 3,4, 5-
naphtyl-lo-crown-o, 1,2-methyl-benzo-18-crown-o, 1,2-
methylbenzo-5, o-methylbenzo-18-crown-o, 1,2-t-butyl-18-
crown-o6, 1,2-vinvlbenzo-15-crown-5, 1,2-vinvlbenzo-18-
crown-o6, 1,2-t-butyl-cyclohexyl-18-crown-6, asym—-dlbenzo-
2Z2-crown—-o, and 1,2-benzo-1,4-benzo-5-oxygen-20-crown-—/,

p—
-

and combinations thereof.

10. The composition according to Claim 7,

whereln the poly(ethyleneglycol) di(meth)acrylate 1s

wilthin the followlng structure:

CH H C
H2c=c: : : >C=CH2
C{O-CH-CH]—O—C
1 2 2 |

O n

O

whereln n 1s greater than 3.

08 04 19

11. The composition according to Claim o,

wherein the shock resistance conferring agent 1s citric

acid.

12. The composition according to Claim 1,

whereln the pB-alkoxvyalkyl cyanoacrylate component (a) and

che cvyanoacrylate component (b) are present 1n the

pr—

composition 1n a by welght ratio 1n the range of 5bb to

/1o: 20 to 3o5.

13. The composition according to Claim 1,

wherein the p-alkoxvalkyl cvanoacrylate component (a) and

the cvanoacrylate component (b) are present 1n the

pr—

composlition 1n a by welght ratio 1n the range of 70:30.
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14. The composition according to Claim 1,

pr—

further comprising a stabilizing amount of an acidic

stabilizer and a free radical i1nhibitor.

pr——

15. Reaction products of the composition

according to Claim 1.

pr—

1. A method of bonding together two

p—
-

substrates, comprilising the steps of:

applyving a cyanoacrylate composition accordilng

pr——

to Claim 1, to at least one of the substrates, and

mating together the substrates for a time

sufficient to permit the composition to fixture.

17. A method of preparing a cyanoacrylate

composltion according to Claim 1, comprisling the steps

—
-

OL.

providiling a rubber toughening component

dissolved 1n a cyanoacrylate component selected from the

o)
D I
q-
-
O
-

—

group consisting of butyl cvanoacrvlates, octyl

’—

cvanoacrylates, and comblnations thereof, and

comblning therewlth with mixing a B-alkoxyalkyl

cyanoacrylate component, a surface modilfied component;

and an adhesion promoter;

whereiln the [f-alkoxvalkyl cyanoacrylate component 1s

pr—

present 1n the range of from 55% to 75% by weight based

pr—

on the total welght of the composition; and whereiln the

cyanoacrylate component 1s present 1n an amount from 103

to 35% by weight.
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