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A METHOD FOR OBTAINING A COMPOSITION

Ye. I. Minsker, N. V. Variamova,
K. A. Andrianov, V. V. Severnyy,
N. F. Orlov, and T. F. Altukhova

There 1s a known method for obtaining compositions by mixing the
hydroxylpolydiorganosiloxanes, filler, and hardening catalyzers.

In order to impart to the composition higher adhesive proper-
ties to the various materials, in the method being proposed we use
a mixture consisting of silicon-organic compounds with the general
formula R'HQnCnSi(OR")3 as the hardening catalyzer, where n=1-5;

R'=H, NH,N(R"'),;

R"-alkyl, cycloalkyl, acetyl;

R'"-alkyl, cycloalkyl, and chelate compound of metals with

i N 7R
ao, e[ 02
0 N2 "

the general formula

(oR) unu i
: . u-cgB
o), Mel” CH
nam N e b
U—L\"'" "

where n=3,4; m=1-3;
! R' ~ Alkyl with the carbon atom number of up to 5;
R" - CH3(CH2)x (where x=0-4);
R'"- alkyl or alkoxyl; Me-Ti or Al.
The components of the hardensr mlxture should have the followlng

ratios (in wt. by part):




Siloxane 100

WHgnCuSi(UR)y atr 1

—_— N"L

(or) unu 01-%0

-

It is better to use the chelate compounds of metals in a solu-
tion of silane with the general formula (R""O)“Si, where R"" -
alkyl with the carbon atom number from 1 to 5 with the ratio 2:1-—
1R

These compositions are self-adhesive, elastic, heat-resistant,
and moisture-resistant organosilicon materials which do not reguire
the use of primers. These properties of the compositions make it
possible to use them as glues and sealers.

TABLE 1
()) Mcxoahwsee KOMNOKENTH
_(2) conepxanue, Bec. 4.
(4 Hasmanne (3) MomMep cocTaBa

1 2 3 4 5 6

(6) CKT-H 100 100 100 100 100 100

( &) Hanoauutenn gl'b(: 25 2 150 150 150 200
O ey I8 15 12,5 12,5 25 12,5 0.2

: ) chopmn. 16 = o ot 0 s =

A s

¥ KEY: 1) Initial components 2) Content, wt. by part 3) Composition

s

} No. 4) Components &) SKT-N 6) Filler 7) Hardening catalyst
" 8) Accelerator
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For cementing transparent materials one should use the com-
positlons without a filler with the use of aluminum diisopropoxy-
acetylacetonate, which provides the necessary optical transparency
of the bonded joint. High adhesion properties of these materials
are retalned both under the usual conditions and under the effect
of a 98% humidity and temperature of up to 250°C.

Example 1. The compositions are prepared in a blade mixer out
of a,w-dihydroxypolydimethylsiloxane (SKT-N) with the viscosity at
14" 42" according to VZ-1 (nozzle - 5.4 mm), fillers, and hardening
catalyst.

The apparatus is filled with SKT-N and with a given amount of

filler, after which, the mixture is mixed again for 3—4 h. Into the

pastes prepared in this manner under the conditions under which
the material 1s prevented from coming into contact with the mois-
ture of the alr the hardening catalyst, la, 1s introduced (a solu-
tion of aluminum diisopropoxyacetylacetonate in tetraethoxysilane
with the 1:2 ratio) with the accelerator 111b (diethylaminomethyl-
triethoxysilane) or without it. The components are used in the
amounts shown in Table 1.

The prepared compositions, with the exception of the composi-
tions 2 and 6, are dispensed into air-tight metal tubes from which
it is applied to hard backings in the form of a layer which is not
over 3 mm thick. The materials are cured 1n the air at room tem-
perature. The tests 1n the initlal state are carried out after
150 h after the material has been applied to the backing. The
adheslon 1is determined by separating a brass grid (GOST €613-53)
from the backing with the applied and cured composition according
to TU~18-1-61. Table 2 shows the results of the tests.

Example 2. The composition is prepared using the procedure
in example 1 with the introduction of the hardening catalyst 1b
(a solution of titanium dibutoxybis-(acetylacetonate) in tetra-
ethoxysilane with 1:1 ratio) into its composition and the accelera-
tors (or without them) in the amounts shown in Table 3. The com-
positions are cured and prepared for testing using the procedure in
example 1. All compositions, with the exception of composition 3,
are placed Into the hermetically sealed tubes. The test results
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are given in Table U.

TABLE 2
t () Homep coctasa
1 2 | 3 | 4 | S | 6
(3) 2) MMoasoxxa
MNoka3zatean (OIS 2 S)|(w %é H) (5) | g’é )| &)|@) LC?_@
R = = = |2 x = |2 = = |2 =
=) = (Zg =z |z@ E (=@ A
ARH AR A AR R
= { Q = " & |= ¢ 3 " s { 2 e} @ 2 |z 2
ElS|s|s8|E(g|5|s8E(5](sklE|2)5|88| 5 85|88 3
| | |
Anrealm,(sr.):,'c.u? [} 1,0'0,75|0,8 — 113 1,5 0,8 2.352.221,901.92'2,6 2,422,032,0612,6 1,952.002,55! 1,6
HCXOANOM COCTO-
AHIUH
nocae go3dzeiictens | 0,90,67.0,72 — | —1|—=1—11,65/1,450,901,301,751,63|1,23:1,47/1,95{1,101,041,40 1,0
989 -HOil BaAK-
HOCTH B TeueHie
170 «ac
(-}
nocaenos,‘l::ﬁc'rmm —_| = === —=|—=1—(1,050,550,45 1,1/0,650,5 0,950,9 0,6 | 1,8
TesuepaTypbl
250°C e Teyenue
.';O'uu:L
\
Bpeua o6pasosa- 24 7 10 7 0.5 8
HUR  MOBEPXHO-
cTHOff naenxu,
sac

KEY: 1) Composition No. 2) Backing 3) Index U4) Steel 5) Copper _
6) Aluminum 7) Organic glass 8) Adhesion, kg/cm2, in the 3
initial state 9) After the effect of a 98% humidity for 170 h
10) After the effect of temperature at 250°C for 50 h 11) -

Time of surface film formation, h

Ezample 3. The composition 1s prepared according to the pro-
cedure used 1n example 1 with the addition of catalyst 1lb and ac-
celerator 11lb in the amounts shown in Table 5 (composition 2) and
is tested according to a known procedure using the cross method as
per VIU and STU-36-13-61-62 for the KI-2 cement in section IV-~12
after a preliminary holding of the samples in the air for 150 h.
The results are presented in Table 6.
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Example 4. The composition 1s prepared in the same way as
in example 1 with the addition of catalyst la and accelerator 111b
in the amounts shown in Table 5 (composition 1) and is tested by
the procedure used in example 3. The results are presented in
Table 6.

Example 5. The composition 1s prepared as in example 1
(compositions 3 and 4 in Table 7) with the addition, as an adhesive
hardening catalyst, of the I1lIa compound, which is a solution of
aluminum diisopropoxy-8-oxyguinolate in tetraethoxysilane (1:2)
and the 111b accelerator (or without it) in the amounts shown in
Table 7. The ohtained compositions were tested as a bonding mate--
rial according to the procedure used in examples 3 and 4. The
results are presented in Table 7.

TABLE 3
Q_) C P :-‘ L}
Muonnfe’). (€3] I"_" Mep cocTaze
1 ‘ 2 i 3 ‘. s l .
(M) CKT-H 100 100 l 100 l 100 100 | 150
i |

(5) Hanoannrean g"g” 2 2 e l!{o 150 150
(CYKaraansarop 16 15 12,8 12,8 12,8 25 12,8

(")¥cuopuress ) m;

KEY: 1) Content of components, parts by wt. 2) Composition No.
3) Initial components U4) SKT-N 5) Fillers €) Catalyst 1b
7) Accelerator - 11la, 111b

Example 6. The composition 1is prepared the same way as 1n

example 1 (see Table 7, composition 5) with the addition of catalyst

1lb, which 1s a solution of titanium dibutoxybis-(8-oxycuinolate)
in tetraethoxysilane with 1:1 ratio, into the composition. The
composition was tested as a bonding material according to the pro-
cedure used 1in examples 3 and 4. The results are given in Table 8.




TABLE 4
(1) Howep ‘0(‘.—»;. =
1 2 3 4 s (]
) (2) B o ;— O _xrniwx a
Moxasaveas @) | )] €] () |G| | (m | () 5D [€0d | €1 | () | €57 | Cod (€T [(4) | 5D [ () [ €7) | [£5) [ e | €1
t ; g : ; ’
T |8 %l = |g = (¢ = f =g
i H i £z, 4 H i
g alile8l g al B (2888l 28 .|z 38s i (8802, |52
AHBEHHH B HHEHEHEEHHEHEHHE
(%) j
Aareans, azfea’ » wexoawow |1,37(1,25(1,57| — [1,90'1,15]|1,55(1,15(2,85/2,20(1,95 2,6012,3712,03 2,7 12,48|2,20/1,92(3,50,3,30(2,90( 2,50
€OCTORNMY |
q
nocae poasel n:)-nl 98% -wokt 1,30/1,25(1,50 — [1,17]1,12(1,47]1,12|1,47 0,6 (0,5 | - 10,72(0,6 ,0,% 1,9 /1,50(1,20( 1,0
BA2ANOCTI B Tewenne 170
sac
e Teunepd 15/1,05/0.8 1,30(1,20(0,% 2 3501
PSS [P (I (BER PO [ -l =1 8| — — [2,58]2 | —
.:y‘;u m':"ml
e
W)
Bpews 00pasosawns nosepa- u ] 0 10 7 0.5
WOCTHOR Naewsn, sac

KEY:

1) Composition No. 2) Backings 3) Indices U) steel

e e s i e il

S S -

ISR SO

5) copper 6) aluminum 7) organic glass 8) Adhesion, kg/cm2

in the initial state 9) after the effect of a 98% humidity
for 170 h 10) after the effect of temperature at 250°C for
50 h 11) Time 1t tekes to form a surface filim, h

3
TABLE 5 b
(1) Homep cocTama i

(2) Mcxoanme xounon:ntu 4 5
CKT-H 100 100
v 150 150

(&) Kavaausatop :; B3 8.5 {
(5) Ycxopurean 16 5 S

KEY: 1) Composition No. 2) Initial components 3) SKT-N
4) Catalyst - la, 1b 5) Accelerator 11l1b
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TABLE 6

()) Homep cocrasa

1 2
l 3) R (1_3 CxkaenpsaemMbne MatTepuanan
' Mokaarear (C)) zg) [CONTIRE)) 8@ Go) |11y | (4) (gg (27 QNS )) 8@,8 () an
= 5
2 ’-‘ a:“;: zi § ;‘ §§ 2 2 3=l3! ==' ; ;’ §§
| T o e L, ¢ sall | © T E2EIE > | = sl
o0 [ [Ba|®aize=olxaleoolec | EE|EZEolzozo|lxd (00
5 g a [ FE AR :5:-—. oo 85 L a2 =x|125 TR ~F @D
X % o = X (@@l v OO 2% = = 2| |®exmxl O &U
BRI E | F |22 (B |alaR|RS|OT || 2| F |88 B l5eER|22188
ool o C |onlaC|8C80|EE|%&|CC| G U |[wme|[wulovoulEE AR
()
Anresws, xejcu @ itc-{14,5120,51 9,0 115,6/14,6| 11,2 (18,3|18,0({19,0{22,2|10,8{18,9{19,3| 11,2 |11,2]|10,0
XO0AHOM COCTORHINI
(3
nocae lo(:ue?icnun 11,5/17,8| 5,6 |14,0(13,2| 8,9 (11,2{ 9,2(11,6(19,0{10,5/11,6/16,7 9.5 | 9,3| 4,5
98 % -HOH BaA AHOC-
TH B TeYenne 72 yac

KEY: 1) Composition No. 2) Bonded materials 3) Index 4) glass-
glass §) steel-steel 6) steel-glass 7) aluminum-aluminum
8) aluminum-glass 9) organic glass-organic pglass 10) plastic-
plastic 11) wood-wood 12) Adhesion, kg/cm2 in the initial
state 13) after the effect of a 98% humidity for 72 h

TABLE 7
2 () Homep cocrasa
Hcxoanue xOMnoHeHTH 3 . s
(&))
CKT-H 100 100 100
150 150 150
H
Kna(.u?:nop lla 25 37 -—
orsepwaenna 16 - - 12,5
Yex »)n.u.
onﬁnemm e 5 i $

KEY: 1) Composition No. 2) Initial components 3) SKT-N 4) Harden-
ing catalyst - 1lla, 11b 5) Accelerator 1lllb

Object of the invention

1. A method used for obtalning a composition by mixing the
hydroxylpolydiorganosiloxanes, mineral filler, and hardener is
distinguished by the fact that, in order to impart higher adhesion

properties to the composition for various materials, we used a

mixture consisting of siliconorganic compounds as the hardener with

e A "
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the general formula

R’H2aC,Si (OR"),,
where n=1-5; R'-H, NH,, N(R' ”)
R" - alkyl, cycloalkyl, a nd acetyl;

R'™ - alkyl, cycloalkyl, and chelate compound of metals wifth
the general formula

(R0j,_,Me (\

- (or) unu

2 o—cc R
)
s0=cpm

B

where n=3,4; m=1-3;
R' - alkyl with carbon atom number up to 5;
AR = "
R CH3(CH2)x (where x=0-4);
R'"- alkyl or alkoxyl;
Me - Ti or Al.

2. The method in section 1 is distinguished by the fact that

the components of the hardening mixture are used in the following
ratios (in parts by wt.):

Siloxane 100

n’u.,.cnss(m\”), o1-10

(ROln e (\o‘ )

(ok) unu
. . /R'
" 0= C
Rl (_ Tew)

oL
R

3. The method in section 1 1s distinguished by the fact that
the chelate compounds of metals are used in a solution of silane

with the general formula (R"“O)u31, where R"" - alkyl with the carbon
atom number from 1 to 5, in the ratio of 2:1=1:5.
8
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TABLE 8
(') Houmep cocrasa
3 4 5
) (2) Moaanrox «x a
Mokasatear |(H) 3(53 W ||| @ | @ &5 () | () [ () | @) [ () 8(5) W W[ &
g | = g g | = g 2 |= g
Zol| Z 3 ) o |Zo| % 3 o o |Eo| = 2 o
alszl 2123118 iNiasi 28|18 |5 12818 |21518
ElEE|E | |5 |&|e|gE|5 |28 E(EEI2|E|3¢8
(%} o v ~ (9} = o 19} Qv L %) [~ 4 %) ) L] 1%} [~ 4
(10)
Aaresns, kejest| 11,5 8 13| § 9 12| 11| § 10| § 9 12| 16 |11,6{8,7| 7,6 |15,6] 19,2
B HCXOTHOM
COCTOAHMI
KEY: 1) Composition No. 2) Backing 3) Index U4) steel 5) organic
glass 6) aluminum 7) plastic 8) wood 9) glass
10) Adhesion, kpﬁ/cm2 in the initial state
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