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I), d F , V

L e if a Y&~, y~- ; H , ~~ X x X x Kh , kh

~* Zh , ~:h Lj ~ LI q Ts , t~
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H k i  H u  1, 1 W w  hF ~ Sh, sh
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X x  K , k L b

.d Il /7 £ L , 1 ~ ‘I Y , y
M M  ~~, m b b  b e

H H H H U , ri 3 s ~ , H, e
J o 0 o O, o hJ~ a Yu , y u
Fi n /7 n P , p  H~~ H * Ya ,ya

~~~ initiall y, after vowels , and after b , ~~; e t~l~ ewhere .
When written as ~ in Russian, transliterate as y~ or ~~~~.

RU~~~IA N A UD i~1~~LISli TRIGONOMETRIC FUNCTIONS

R u s s i a n  English Russian English Russian English

~in sin sh sinh arc sh sinh~~
cos cos ch cosh arc ch cosh 1tg tan th tanh arc th tann 1ctg cot cth coth arc cth coth 1sec sec sch sech arc sch sech 1
cosec csc csch csch arc csch esch
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ig log
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A MET HOD FOR O B T A I N I N G  A COMPOS I TION
Ye. I. Mins ker , N. V. Var lamova ,
K.  A .  An d r ia no v , V. V. Severnyy ,
N. F. Or lov , and T. F. A ltukhov a

There is a known method for obtaining compositions by mixing the

hydroxylpolydiorgafloSilOXafles, filler , and hardening catalyzers .

In order to impart to the composition higher adhesive ~roper—

ties to the various materials , in the method being proposed we use

~ mixture consisting of silicon—organic 
compounds with the general

formula R’H2~ CnSi (OR”)3 
as the hardening catalyzer , where n=l—5 ;

R ’ — ’d , NH 2N ( R ” t ) 2 ;
R ” — a lky l , cyc loa lky l , a c e ty l ;

R” — a lky l , cyc loa lky l , and chelate  compound of’ metals with

the general formula

(R’O)~~,M~ (~$~ )
(OR~ u /ru U

j S1~l~i 1.4 , 1/ ~~~~ ur,~.,,,ra$. ~~1..
(0

where n=3,14; m= l—3 ;

R ’ — Alkyl with the carbon atom number of up to 5;
R ” — CH

3
(CH 2)X (where 

x=O—J4);

R”’— alky l or alkoxyl; Me—Ti or Al.

The components of the hardener mixture should have the following

ratios (In wt . by part):
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Slloxane 100

U I

j .N-(~~~)kI3 I f l1~M~~.. ) K .

(o~ ) unu 0.1-40

,, ,
0— C  m

It I s b e t t e r  to use the chelate  compounds of meta ls  in a solu—
tir~r~ of si l ane  w i t h  the  general  formula  ( R ” ” O ) LI SI , where R”
alk :j l w i t h  the  carbon atom number from 1 to 5 w i t h  the  ratio 2:1-
1:5.

These cui r~posItions are self—adhesive , elastic , heat—resistant ,

and moIsture—resi:~tant organosilicon materials which do not reauire

the use of primers . These properties of the compositions make it

possible to use them as glues and sealers .

TABLE 1
(s) H c ~~~o A N M e  K o M n o K e K r M

(~.) co~ep~~aHI~e, ltC. V .

(Li) Ha 3n a lrn e ~~ 
ii o t~ e p c o c ~~~a a a  __________—

2 3 f 4 5 6

(5) CKT..I-I 100 100 100 100 100 100

(
~

) Uano .iiiwre~n. SlO, 25 25 
150 200

Ia 15 12,5 12,5 23 12,5 0,2

(~~~YcIC opNT*1I 1116 — — — — S

KEY : 1) InitIal components 2) Content , wt. by part 3) ComposItion

No. ~4) Components 5) SKT—N 6) FIller 7) Hardening catalyst
8) Acc elerator

2

- — - , ‘
~~~~

‘
~~ 

.- 
,
— .  , - , . 

. —-- ‘—- -———— — - ‘ -
-. 

~~~~~~~~~ ~ ‘

I- — ~~~~~~~~~~~ 
--

~
‘
~

_ ~‘ k  
~ 

-

I ~~~~~~~~ 
—

‘-~ ~~~~~~~~ 
1,, ~ ~~~



- - -  - -  - -- —- -

For cement ing  t ransparen t  ma te r i a l s  one should  use the com-
positions without a filler with the use of aluminum diisopropoxy—

acetylacetonate , which provides the necessary optical transparency

of the bonded j o i n t . High adhesion  proper t ies  of these mate r ia l s
are re ta ined  bo th  under  the  usual  cond i t ions  and under the effect
of a 98% humid i ty  and temperature of up to 2 50°C .

Examp le 1. The composit :i ons are prepared in a blade mixe r  out
of a ,~~-~dih y dr o x y p oly d I m e t h y l si l o x a n e  ( .~K T — N )  w i t h  the  v i s c o s i t y  at
l1I ’~42” according to VZ—1 (nozzle — 5 . 14 mm) , fillers , and hardening
catalyst.

The apparatus is filled with [~KT-N and with a give n amount of
filler , after which , the mixture is mi xed again for 3— 14 h .  In to  the
pastes prepared in this manner under the conditions under which

the material is prevented f’rorn coming into contact with the mois—

ture of the air the hardening catalyst , la , is introduced (a solu-

tion of aluminum dilsopropoxyacetylacetonate in tetraethoxysilane

with the 1:2 ratio) with the accelerator lllb (diethylaminomethyl—

triethoxysilane) or without it. The components are used in the
amounts shown In rn able 1.

The prepare d compositions , with the exception of the composi-

tions 2 and 6, ~j r - dispensed Into air—tight metal tubes from which

it is applied to hard backing,s In the form of’ ~~, layer which is not

over 3 mm thick. The mater ials are cured in the air at room tem-

perature . The tr~sts in the initial state are carried out after

150 h after the material has been applied to the backing . The

adhesion is determined by separating a brass grid ((‘lOST E613—53)

from the backing with the applied and cured composition according

to T1J— 18—l— 61. Table 2 shows the results of the tests.

Examp le 2. The composition is prepared using the procedure

In examp lA: 1 with the Introduction of’ the hardening catalyst lb

(a solutlr,r, of titanium dibutoxybis— (acetylacetonate) In tetra—

ethoxysil~ine with 1:1 ratio) into Its composition and the accelera-

tors (or without them) in the amounts shown in Table 3. The corn—
p~ s1tions 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 11.

TABLE 2
____________ - 

(fl H o i e p  c o c T a B a

1 2 3 4 5 6

_ _ _ _ _ _ _ _  
(2.) f l o~ , j , o~~~g a

IloIca3aTe.m (Ii) (Si’) (4~
) 

~Tg (L~J (~) ~~
) ~~~ (iO (S) (4) (~7~ (‘t ) (S) (~) Ci~ 

(~f) I ( ~S’) (,~) ~~~~— — I.. — — I .  — —~~~
. — I- ~~ _ I.. -

A 
A .~ A ~ ,~~ ~ A A

A~Lreaug~~r?~’c~lv 2 1,00 , 75b0, 8 _ _ 1, 3 1 ,5 0.81 2,352,221 ,901 ,922,6 12,4212.03
1
206 2,6 1,952,0012,55 1,6

NCZOJIIOM COCTO.
Blilt il

nOC JIe BO~~IC~~CTBI1B 0,90.670,72 — — — — 1.651 ,45 0,9Q1 ,301 ,’75 1,631 .2’31 ,471 ,951 ,101,041 ,40 1 .0
98%.HoIi e.ia~-NOCtI! B TeqeHite
170 ~ac

nocae BO3 LeIiCTnutl 1 ,050,550,45 1,1 0.650,5 0,950.9 0,6 1 .8
r ellnepa typbl
250~C a ICVeHUC

50 ‘wc

Bpe~~ o6pa3oBa. 24 7 10 7 0,3 8
MUR nOsepxHO.
CT11041 flJtC $kII ,

KEY : 1) Composition No. 2) Backing 3) Index 14) Steel 5) Copper
6) Aluminum 7) Organic glas s 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 of surface film formation , h

Exa mp le 3. The composition is prepared accordi ng to the pro— . 
-

cedure used in example 1 with the addition of’ catalyst lb and ac-
celerator lllb in the amounts shown In Table 5 (composition 2) and
is tested according to a known procedure using the cross method as
per VTU and STU— 36—13—6l— 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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Exa mple  14• The composition is prepared In the same way as

in examp le 1 with the addition of catalyst la and accelerator lllb

in the  amounts  shown in Table 5 (c o m p o s i t i o n  1) and is tested by
the procedure used in example 3. The resul t s  are presented  in
Table 6.

Exampl e 5. The composition Is prepared as in example 1

(compositions 3 and 14 in Table 7) with the addition , as an adhesive

hardening catalyst , of the h a  compound , which Is a solution of

aluminum dIisopropoxy — 8—oxyq~4nolate in tetraethoxysilane (1:2)

and the lllb accelerator (or without it) In the amounts shown in

Table 7. The obtained compositions were tested as a bonding mate--

rial according to the procedure used in examples 3 and 14. The

results are presented in Table 7.

TABLE 3
(I) c~~~~~~~ ’~-- ~~~~~~~ —_______(3). ,_ .Gg,~ 

l i c u e p  C o . . . , .
~~~~~~~~~~~~~~~~ — —  -— - - - -

i
-- 

I 2 2 4 5 I

(.~t) CKT-H 100 tOO 100 100 100 100

c.5) I1.oo.H.yti,. 25 20 2) —

(~~)K.,au...,sp t6 IS 12. 0 12 , 0 12,0 20 12.0

= °“ - 
-

,K E Y :  1) Content of components , parts by wt . 2) Composition No .

3) I n I t i a l  components  14) SKT—N 5) Fi l le rs  6) C a ta l y s t  lb
7) Accelerator — lila , lllb

Example 6. The composition is prepared the same way as in

examp le 1 (see Table 7~ compositIon 5) with the addition of catalyst
lib , which is a solution of titanIum dibutoxybis— (8—oxyr’uinolate)

in tetraethoxysilane with 1:1 ratIo , into the composition. The

composition was tested as a bonding material according to the pro-

cedure used in examples 3 and ‘4 .  The results are given In Table 8.
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TABLE 14
C (t~ 

H o . . ,  p C D C  t i ll
— 

I 2 
____ ____ ___________

(3) _______ 
(2.) fl 0 -. A 0 8 0 0 

________

flOlUiTsab (~g )l (A) (4’) (~) C’4 ) V )  (‘.) ~~~~~~~~~~~~~~~~~ (~~~~7 C ’4 (s’ ) ( ~~~C1) (II)

~~, 

_
~ i±IJ1ttLU4t 1 ~:jJ~j J~ i ~ I__u

A~rss’.., ailea’ . l~,oaso.. 1,37 1,25 1,07 — 1.30 1,15 1,50 1 , 15 2 , 30 2. 2$ I ,~ 5 2 ,401 2 ,37 2. 03 2,7 2 ,48 2,20 I,P2 3,00 0.30 2,80 2.50
C0C?O~~~I

(A’ )
non , .eueOc..s. 8S%-nola 1 ,30 1 .2$ I S O  — 1 , 17 1 . 12 1,47 1 .12 1 ,47 — -- 0, 6 0, 3 - 0,12 0,6 0,00 - 1 ,80 I S O  1.20 1 ,0

sA..N ot?a , • tine.. ’ 170 -

(iO) I.scas aisaskv..a os...p. ’ — - - -  — — 1, 1 0 1 ,06 0,8 - 1,3 0 1 ,2 0 0.8 0 —  2,5 0 2 , 3 5 1 ,65 —
,,, ~ ~~ rc I ?5,Iiuis ~~

(it )
Bps... s6,u~~.... no..p.- 24 I 10 tO 7 0.0

is.c?ilI flai l.,, .~~

KEY: 1) Composition No. 2 )  Backings 3) Indices ‘4) steel
5) copper 6) alumi num 7) organic glass 8) Adhes ion , kg /cm 2

In the initial state 9) after the effect of a 98% h u m I d i t y
for  170 h 10) after the effect of temperature at 250°C for

50 h ii) T1rr~e it takes to form a surface film , h

—__________ 
TABLE 5

(I) 1 I O . o c p  c O c T a N a  -
‘

(Al.) F lczo.mwe KOMIIOII. 1111a 
1 2

(‘3) CKT.H 100 100
150 150

(4) KaTI.oe.iawp ~ ~~~~~~~ u s
(S)YcNopis1o~ab 1116 5 5

KEY : 1) CompositIon Ho. 2) Initial components 3) SKT—N
14) Catalyst — la , lb 5) Accelerator lllb
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TABLE 6
( I )  l i o u e p  c o c t a B a

1 
_ _  

2

(3) (j .)  C I c J t e I t o a e M I g e 3 f a T e p I I a J I bt

floK a 3 a T e .1I~ (4~) ~~~~~ i~Y ~~J ~~~ ~~oY~~~~~~~~(~
’
~~~~~~ 5 (~) (17) (~) ~~~ ~Th) (is)

‘8 1 ‘~~~‘8 ‘6 I -

— I_* ~_* ~~~~~ I— 6. ~~~~~~ ~~ ~.* U U
4* 41 ~~~~~ u — ~2~ 

— 7I I ~~~~~~~~o o ~~~~~~~ c~~OA A —
~~~~ ~~I~~~~~ l #‘.~~~~ ~~~~~ ‘8. ’ A A — 

~~~~~Z ’ 8  1-6.  ~~ L
,~~~ . -~~~~ ‘6~~~~’U~~~ ~. ‘ C .’ 0 6)  ~~~ ~ ‘8 ~ 

CJ CJ
‘8 22 9~~A ‘-‘ 4J 1’ 6) ‘6’8 ~~~~~~ 4 * 4 *  ‘8 ~~ 2 2  2 4 1  ‘- V ’- 41 ‘6 ’8

6 . 1-  1- 1- ~~~~ ~‘6. ~~~1-
Q.1- ‘~~~~~ 4J AJ 6 . 1-  I’. 0. ‘8 I  .‘~~i- ~~~~~~~~~~ ‘8~~~ 61 1)

6.4 1 )  ~ 4 C) ‘V ’ 6  ‘D C.’ 0 1 ) 0 1 )  ~~~ ~~~~ 1)1) 1) 1) ‘866 IOU Q C J O U  ~~~~

(it)
Ai~reiua , ,(:/c.& ~ t ic . 14,5 20,5 9,0 15 ,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

XO.U400I C0c T0*HlIU

flOCAC sc~UeI~cTauB 11 ,5 17 .8 5 , 6 14,0 13.2 8. 9 11 ,2 9,2 11 ,6 19,0 10.3 11 ,6 16,7 9,3 9.3 4.5
9$%-HOJ~ $.Ia~kI4OC.

a Te’IeHHe ‘72 ‘sac

KEY: 1) Composition No. 2) Bonded materials 3) Index 14) glass—

glass 5) steel—steel 6)  s tee l— glass  7) a lum inum—al -um inu m
8) a l u m i n u m — g l a s s  9) organi c glass—organic glass 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.) ç t )  H o t . e p c o c T ~~~s a

Ilczo.irnie 1t034*tO4IeHlbI 4

(~)C K T - t I  100 100 100
150 150 130

Ka Ta~1l?3aTop h a  23 37 —

oT.ep*.iests. 116 —- -- 12. 3

YCB~~~ T&II, 1116 5 -- $
O7scp~~ eHII s4

KEY : 1) CompositIon No. 2) Initial components 3) SKT—N 11) Harden—

irig c a t a ly s t  — ila , llb 5) Accelerator ilib

Object of the invention

1. A method used for obtaining a composition by mixing the

h~idroxy 1polydIorganosIloxanes , mineral filler , and hardener Is

dia ting u iah e d  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

—- 

7

- •‘ a. ~ . . ~
. . ,,

- ,, ,‘~~. - 
.
~~
.. . 

. 
.

. -. ‘ ~~~_ a~~
_____

— ~~~~ 
~~~~~~~



- -~~~- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
-

the general fo rmula
R ’Hz~C01Si(ORi3.

where n=l—5 ; R ’ —H , NH 2 ,  NCR”’)2;
H ” — alky l , c y c l o a l k y l , and a c e t yl ;

F ”  — alkyl , cycloalkyl , and chelate compound o~’ metals w i t h

t h e  ~e rie ral  f o r m u l a

N / ‘
(R ’O~~,,,fle ((~~~~~~ )
(o’~)Uflu o_c .-’R”

(R ’O)~~m }h1C (
~
‘ )cu )
~~~~~~~ in

where  n 3 , 14 ; m= 1— 3 ;
- a l k yl  w i t h  carbon a tom number  up to  5;

H” — CH
B
(CH 2)X (where x~ 0—14);

R ’” — a lky l  or a lk o x yl ;
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 .):
[~1loxane

(I(O) nin Me
(L0

~~~~~~~~~~~~~~~~~~ )m

(o.k) wru

(R’Oh1.~,I4. (/
O ~~~~~ ~
.o~ c4t

3. The method in section 1 Is distinguished by t he  f a c t  t h a t

the chelate compounds of metals are used in a solution of silane

with the general formula (R”O) 14~ 1 , where H” — alkyl with the carbon

atom number from 1 to 5, in the ratio of 2:1—1:5.

8 4
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_________  
TABLE 8

(I) H O ~~ e p c o c T a a a

(~
) (2) Fl 0 a a 0 ~ic K a

floxaaaTe.lb 
_ _

(sO)
A .3reJI ga K.~ Civ2 11,5 8 13 5 9 12 11 5 10 $ 9 12 16 11 ,6 8.7 7 ,6 13 , 6 19,2I IIC~~O3I4Q~l

CO C TO IIHIIi t

KEY : 1) ComposItion N o .  2 )  BackIng 3) Index 14) steel 5) organIc
glass  6 )  aluminum 7) plastic 8) wood 9)  glass
10) A d h e s i o n , kg/ c~~

2 in  the i n i ti a l  s ta t e
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