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3##+"!*/(+*#, /+%;'%" '"7*+,<%9 !*7(/*$ =*+%2"1%+2"1($0%+(1( % ()"1%+)"++>+*-

:- $ (:%!*?1('*+. '( .#1*&5%/*#1,, 1"2="0(1.0. % #$*0*#1, @*0"'%; 0(#1/*0*/ =0% 

=*'%A"''-9 !(/+"'%;9 / /*:!.9". B*$(:('*, 51* :(@.8"'%" (:%!*?1('*+( =*+%2"1%+-

2"1($0%+(1*2 =0%/*!%1 $ =.+,#()%*''*2. @*0"'%> % ="0"9*!. @*0"'%; '( 1.07.+"'1-

'-& 0"A%2 =0% 7*+"" '%:$%9 !(/+"'%;9, 5"2 !+; 5%#1*@* (:%!*?1('*+(. C*7(/$% ()"-

1%+)"++>+*:- 0(#<%0;>1 !%(=(:*' .#1*&5%/*@* @*0"'%; (:%!*?1('*+(, '* #'%A(>1 

#$*0*#1, @*0"'%; % 1"2="0(1.0. / :*'" 0(:+*A"'%; (:%!'*& @0.==-. 
 

 

 #$%&'()%* +%,*-(* %,+.-('*#/(0 .1(2%) ) $%-/(0 $,34.0 )%15%6-% 7,( 

2.)8*-(( #,*29 -(6* .$5%#:*,-%+% [1 – 4]. ;,( 7%)9<*-(( )-*<-*+% 2.)8*-(= 

-%,5.8>-9& ,*6(5 +%,*-(= .1(2%?$.-%8. (@A) 7*,*0%2($ ) $3,438*-$-9&, #3-

B*#$)*--% %$8('.CB(&#= 4%8><(5( #/%,%#$=5( +%,*-(= [3, 4]. 

D1)*#$-%, '$% 28= ,.#<(,*-(= 2(.7.1%-. 3#$%&'()%+% +%,*-(= 6(2/(0 EE 

(#7%8>13*$#= 7%)9<*-(* (0 )=1/%#$(, -.7,(5*,, 1.+3B*-(*5 -($,%/8*$'.$/%& 

[2, 5]. F2-./%, #$.4(8(1(,3CB** 2*&#$)(* )=1/%#$( -.'(-.*$ #/.19).$>#= 7,( 

#,.)-($*8>-% )9#%/(0 1-.'*-(=0 )=1/%#$( 6*8.$(-(,%).--90 EE  0,1 /+/(5!#), 

[6]. ;,( 5*-><(0 /%?::(G(*-$.0 )=1/%#$( #$.4(8(1(,3CB(5 +%,*-(* :./$%-

,%5 =)8=*$#= 7%)*,0-%#$-%* -.$=6*-(* 6(2/(0 EE [1, 7]. 

H*8>C -.#$%=B*& ,.4%$9 498% (13'*-(* )8(=-(= -*4%8><(0, 5*-><* 1 % 

7% 5.##*, 2%4.)%/ 7%8(5*$(85*$./,(8.$. (;II@) ( .G*$(8G*88C8%19 (@H) / 

.1(2%?$.-%83 (@A) -. 3#$%&'()%#$>, $*57*,.$3,3 ( #/%,%#$> +%,*-(= )9#%/%-

5%8*/38=,-90 ,.#$)%,%). 

A/#7*,(5*-$9 7,%)%2(8(#> 7,( 2.)8*-(=0 )%1230. -(6* .$5%#:*,-%+% ) 

)./335-%& /.5*,* #% #5%$,%)95( %/-.5(. E %79$.0 (#7%8>1%).8(#> G(8(-2,(-

'*#/(* $,34/( 2(.5*$,%5 6 55 (1 5%8(42*-%)%+% #$*/8. # $%8B(-%& #$*-%/ 

0,2 55 ( 28(-%& 40 55, /%$%,9* -.7%8-=8(#> (##8*23*595 )*B*#$)%5. ;%26(+ 

1.+3B*--%+% @A %#3B*#$)8=8#= (#/,%)95 ,.1,=2%5 8(4% -(0,%5%)%& -($>C, 

'*,*1 /%$%,3C 7,%73#/.8#= ?8*/$,('*#/(& $%/. J/%,%#$> +%,*-(= ,.##'($9).-

8.#> 7% ),*5*-( 7,%0%62*-(= 5*-(#/%5 6(2/%+% EE 3'.#$/. %7,*2*8*--%& 

28(-9 ) #,*2-*& '.#$( $,34/(. !8= 4%8** 2*$.8>-%+% (13'*-(= 738>#.G(%--%+% 

+%,*-(= 7,(5*-=8.#> /(-%- ( :%$%#K*5/. 7,%G*##., . 28= %7,*2*8*-(= 7*,(%2. 

738>#.G(& (#7%8>1%).8#= 5(/,%:%- I!-47, )/8C'L--9& ) G*7> %#G(88%+,.:.. 

E 0%2* ?/#7*,(5*-$.8>-90 (##8*2%).-(& 7,%)%2(8%#> $*,5%+,.:(,%).-(* 
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.*/"01*. D%:%5"#$%" #/*&#1/( @*0>5%9 

;%)*,0-%#$-%*  

-.$=6*-(* #, 10
–3

, O/5

E=1/%#$> $, ;8%$-%#$> %, 
E*B*#$)% 

10
3
, /+/5

3 
10

–3
, /+/(5!#) 

@A 1.14 2.2 36 

@A + 0.2 % ;II@ 1.16 4.4 53 

@A + 0.3 % @H 1.15 3.7 43 

II@ 0.94 0.95 20 

7,%G*##. +%,*-(= 7% 5*$%2(/*, 7,*28%6*--%& ) ,.4%$* [8]. N(1('*#/(* #)%&#$-

). (##8*23*590 ,.#$)%,%), %7,*2*8*--9* #$.-2.,$-95( 5*$%2.5(, 7,()*2*-9 

) $.48(G*. 

 
 

203. 1. E(/%#%2*#1, ="0%*!( =.+,#()%& *1 /'"<'"@* !(/+"'%; 

 

E %$8('(* %$ +%,*-(= '(#$%+% @A, +%,*-(* ,.#$)%,. ;II@ (5**$ 738>#(-

,3CB(& 0.,./$*, )78%$> 2% 7*,*0%2. -. $3,438*-$-9& ,*6(5. "%,%$/(* 7*-

,(%29 ,.)-%5*,-%+% ,.#7,%#$,.-*-(= 1%-9 ,.18%6*-(= .1(2-%& +,3779 '*,*-

2%).8(#> ,*+38=,-95( )#78*#/.5( 78.5*-(, /%$%,9* #%7,%)%62.8(#> 1)3/%-

)95 ?::*/$%5 (08%7/%5). ;% 5*,* 7%)9<*-(= )-*<-*+% 2.)8*-(= 7*,(%2 

738>#.G(& 35*-><.8#= (,(#. 1). A$% #)=1.-% # $*5, '$% 7,( 3)*8('*-(( )-*<-*-

+% 2.)8*-(= 1%-. 78.5*-( ,.18%6*-(= 7,(48(6.*$#= / 7%)*,0-%#$( 6(2/%#$(. 

J%%$)*$#$)*--%, $*57*,.$3,. 7,%+,*$%+% #8%= ,.#$)%,., %4%+.B*--%+% 7%8(5*-

,%5, 3)*8('().*$#=, '$% 7,()%2($ / 35*-><*-(C )=1/%#$( #8%=. 

F$5*$(5, '$% ) %$8('(* %$ 738>#.G(%--%+% +%,*-(= @A ) -*$*,5%#$.$(-

,3*590 $,34/.0 [9], 7,( +%,*-(( 1.+3B*--%+% @A, 7*,(%2 738>#.G(& #8.4% 1.-

)(#*8 %$ )-*<-*+% 2.)8*-(=, )5*#$* # $*5, ) %4%(0 #83'.=0 738>#.G(( #/%,%#$( 

+%,*-(= (5*C$ 'L$/% )9,.6*--9& ,*8./#.G(%--9& 0.,./$*,. 

E(13.8>-9* -.48C2*-(= ( /(-%#KL5/. 7%/.1.8(, '$% 7,( +%,*-(( 1.+3-

B*--%+% 7%8(5*$(85*$./,(8.$%5 @A, 7*,*2 )#79</%&, )(2(59& :,%-$ 78.5*-

-( ,.18%6*-(= 7,./$('*#/( %#$.-.)8().8#=, . +,.-(G. ,.12*8. :.1 7,%2%86.8. 
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%'*-> 5*28*--% 7*,*5*B.$>#= )2%8> $,34/( #% #/%,%#$>C  0,01 #5/#, $.*. 1-.-

'($*8>-% 5*-><*&, '*5 #,*2-== #/%,%#$> +%,*-(=. ;,( ?$%5, )48(1( +,.-(G9 

,.12*8. :.1 7,%(#0%2(8% %4,.1%).-(* #8%= #8%6-%& #$,3/$3,9, #%#$%=B*+% (1 

7%8(5*,., 8%/.8>-90 )(0,*&, 7319,>/%) 6(2/%#$( ( 7.,., 1.5/-3$90 7%8(5*,-

-%& 78*-/%& (,(#. 2). "%+2. 2.)8*-(* 7.,%) @A #$.-%)(8%#> 2%)%8>-% )*8(/%, 

78*-/. 7,%,9).8.#> ( ) 1%-3 78.5*-( )94,.#9).8%#> 1-.'($*8>-%* /%8('*#$)% 

7.,. ( 3)8*'*--90 /.7*8> ,.#$)%,., /%$%,9* #+%,.8( ) )(2* )#79</(. P.$*5 

G(/8 7%)$%,=8#=. 

 
 

203. 2.  B*/"09'*#1'-& #+*& $-6(:- =0% @*0"'%% FG, :(@.8"''*@* B44F 

(dmp = 8 22, H = 240 @B(). 

I*0.-(15 $./%+% $(7. 738>#.G(& ,.##5%$,*- ) [10] ( 4.1(,3*$#= -. %#%-

4*--%#$=0 (#7.,*-(= ,.#$)%,%) )9#%/%5%8*/38=,-90 #%*2(-*-(&. Q./ 7,( +%-

,*-(( 1.+3B*--%+% @A (#7.,=*$#= ( #+%,.*$ 4%8** 8*$3'(& .1(2%?$.-%8, #%%$-

)*$#$)*--% 7%)*,0-%#$-9& #8%& /-:.19 %/.19).*$#= %4%+.B*--95 7%8(5*,%5, 

/%$%,9& 7,*7=$#$)3*$ (#7.,*-(C @A. A$% %4#$%=$*8>#$)% ( %43#8.)8().*$ 7*-

,(%29 2*7,*##(( +%,*-(=. F'*)(2-% #$,3/$3,. 7%)*,0-%#$-%+% #8%= %7,*2*8=-

*$#= #/%,%#$>C 7,%G*##%) )9,.)-().-(= /%-G*-$,.G(& /%57%-*-$ # %#$.8>-%& 

'.#$>C 6(2/%+% +%,C'*+% ) $,34/*. 

M%,*-(* ,.#$)%,%) @H ) @A 7,%$*/.8% ,.)-%5*,-% 4*1 )%1-(/-%)*-(= 

738>#.G(&. Q./6* /./ ( 7,( +%,*-(( '(#$%+% @A, )48(1( 7%)*,0-%#$( 6(2/%#$( 

%4,.1%)9).8.#> $%-/.= #)*$=B.=#= 1%-. ,.18%6*-(= 7.,%) @A, /%$%,.= 7% 5*,* 

)9+%,.-(= )*B*#$). ,.)-%5*,-% 7*,*5*B.8.#> 7% $,34/*. E 7,%G*##* +%,*-(= 

#$*-/( $,34/( 7%/,9).8(#> #8%*5 /%-2*-#(,%).--90 7,%23/$%) $L5-%-

/%,('-*)%+% G)*$.. ;%-)(2(5%53, 7,( -(1/(0 #/%,%#$=0 +%,*-(= ,.#$)%,. @H, 

/%-)*/$()-9* ( 2(::31(%--9* 7,%G*##9 3#7*).C$ )9,.)-().$> /%-G*-$,.G(( 

7%8(5*,. ) 7%)*,0-%#$-%5 #8%* ( %#$.8>-%5 %4KL5* 6(2/%#$( ) $,34/*. F4,.-
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13CB.=#= $%-/.= 7%8(5*,-.= 78*-/. #%12.L$ 7%#$%=--%* +(2,%2(-.5('*#/%* 

#%7,%$()8*-(* 7%$%/3 7.,%) @A, '$% ( %7,*2*8=*$ $*57*,.$3,3 I/ ( #/%,%#$> 

+%,*-(=. 

 
 

203. 3. E(/%#%2*#1, 1"2="0(1.0- =+(2"'% 0(:+*A"'%; *1 /'"<'"@* !(/+"'%;: 

1 – FG; 2 – FG + 0.2 % B44F; 3 – FG + 0.3 % FJ. 

 

"./ )(2-% (1 ,(#. 3, $*57*,.$3,-9* 1.)(#(5%#$( I/(H) 28= (##8*2%).--90 

+%,C'(0 7%2%4-9, $.*. 7,%G*## +%,*-(= %7,*2*8=*$#= /(-*$(/%& ,.18%6*-(= 

.1(2-%& +,3779 N3. Q*57*,.$3,. 78.5*-( ,.18%6*-(= 35*-><.*$#= 7,( 1.+3-

B*-(( @A 7%8(5*,.5(, '$% %43#8%)8*-% #-(6*-(*5 #/%,%#$( 7%2)%2. 7.,%) 

@A ) 1%-3 ,.18%6*-(=. 

O*#5%$,= -. 4%8** -(1/(* $*57*,.$3,9 78.5*-(, #,*2-== #/%,%#$> 738>#.-

G(%--%+% +%,*-(= ,.#$)%,. ;II@ %/.1.8.#> -*#/%8>/% )9<*, '*5 #/%,%#$> 

+%,*-(= .1(2%?$.-%8. (,(#. 4).  

A$% 5%6-% %4K=#-($> $*5, '$% ) 5%5*-$9 738>#.G(& )94,.#9).*$#= ) 1%-3 

78.5*-( ,.18%6*-(= ( #+%,.*$ 4ó8><.= 5.##. )*B*#$)., '*5 7,( -%,5.8>-%5 

+%,*-(( @A. J%%$)*$#$)*--% #%/,.B.*$#= ),*5= )9+%,.-(= #$%84(/. +%,C'*+% 

) $,34/* ( 3)*8('().*$#= #,*2-== #/%,%#$> +%,*-(=.  

",%5* $%+%, 7*,*0%2 -. $3,438*-$-9& ,*6(5 +%,*-(= (,(#. 4), %$8('.C-

B(&#= ,*1/(5 )%1,.#$.-(*5 #/%,%#$( +%,*-(=, 7,%(#0%2(8 7,( 5*-><(0 2.)8*-

-(=0 #,*29, '*5 7,( +%,*-(( '(#$%+% @A, (5*CB*+% 4%8** -(1/(* 1-.'*-(= /%-

?::(G(*-$%) )=1/%#$( ( 7%)*,0-%#$-%+% -.$=6*-(=. Q./%& ,*138>$.$ =)8=*$#= 

-*%6(2.--95 (, 7% -.<*53 5-*-(C, #)=1.- # $*,5('*#/%& 2*#$,3/G(*& ;II@ 

) 7%)*,0-%#$-%5 #8%* ,.#$)%,. -. 6(2/(& 5%-%5*, – 5*$(85*$./,(8.$ (II@), 

(5*CB(& 5*-><** 1-.'*-(* #, '*5 @A. E ?$%5 #83'.*, #%+8.#-% +(2,%2(-.5(-

'*#/%53 3#8%)(C R.!. R.-2.3, 7*,*0%2 +%,*-(= -. )%153B*--9& ,*6(5 2%8-

6*- -.48C2.$>#= 7,( 5*-><(0 2.)8*-(=0, '*5 3 @A. 

J/%,%#$> +%,*-(= ,.#$)%,%) @H #8.4% 3)*8('().8.#> # 7%)9<*-(*5 )-*<-

-*+% 2.)8*-(= )78%$> 2% .$5%#:*,-%+%. "./ )(2-% (1 ,(#. 4, 7% #,.)-*-(C # 

'(#$95 @A ( ,.#$)%,%5 ;II@, 2(.7.1%- 3#$%&'()%+% +%,*-(= ,.#$)%,. @H 
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#3B*#$)*--% 4%8><*, '$% #)=1.-% # 4%8** )9#%/(5 1-.'*-(*5 /%?::(G(*-$. 

7%)*,0-%#$-%+% -.$=6*-(=. O(1/(* #/%,%#$( +%,*-(= %43#8%)8*-9 #,.)-($*8>-

-% -*)9#%/(5( $*57*,.$3,.5( +%,*-(=. 

 
 

203. 4. E(/%#%2*#1, #$*0*#1% @*0"'%; *1 /'"<'"@* !(/+"'%;: 

1 – FG; 2 – FG + 0.2 % B44F; 3 – FG + 0.3 % FJ. 

Q./(5 %4,.1%5, ) 1.)(#(5%#$( %$ #$,3/$3,9 ( #)%&#$) 7%)*,0-%#$-%+% 

#8%= /-:.19, %4,.13CB*+%#= 7,( +%,*-(( 1.+3B*--%+% 7%8(5*,.5( @A, )%1-

5%6-% /./ 738>#.G(%--%* +%,*-(* (,.#$)%, ;II@), $./ ( #$.G(%-.,-%* ) <(-

,%/%5 2(.7.1%-* 2.)8*-(& #,*29 (,.#$)%, @H), -% # -(1/(5( #/%,%#$=5( +%,*-

-(=. 
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Golovko V.V., Kopeyka A.K., Florko A.V. 

The stability of combustion of high-molecular solutions on the basis of etha-

nol azide 

 
SUMMARY 

The influence of the small components of a polymethyl methacrylate and a cellulose acetate 

to an ethanol azide on stability of combustion process of solutions was investigated. At subat-

mospheric pressure of values of burning rate and the combustion temperatures were deter-

mined. It was shown, that the addition of a polymethyl methacrylate to an ethanol azide is the 

cause of appearance of pulsations. The transition of combustion of solution in a turbulent re-

gime takes places at lower values of pressure than ones for the pure ethanol azide. It was 
found, that the additions of cellulose acetate extended range of pressure for a stable combus-

tion. However, the values of burning rate and temperature into a zone of decomposition of an 

ethanol azide decreased. 
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