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END OF CYLINDRICAL PERFORM

BY EXPLOSION METHOD 

8),*9*!* 0)9+):!)"#2 09(;0!)&) <=*,$()0*!$> ?$=$!'($@1",)A 9*&)#)0,$ " <)=%"B1($@1-

",)A ?$=$!'($@1",)A <)01(C!)"#2D.

6&?@'%A' B&$%C: c0*(,* +1#*==)0 09(;0)+, <=*,$()0*!!*> #)(?10*> <)01(C!)"#2D.

The possibility of explosive cladding cylindrical billet with a hemispherical cylindrical surface. 

Keywords: welding of metals by explosion, plated machined surface. 

#$%&'('))$' &*+%,-,' .&$(/01'))$2-, -'2)$ 2%3+*)$ 2 0,&$4,( %)'-

5&'),'( (*-'&,*1$%, 2$6'-*78,9 % 2':' %/2$4,' -'9),4$-;42.1<*-*=,$))/'

9*&*4-'&,2-,4,, -'9)$1$>,6)$2-? ,+>$-$%1'),3 , ),+4<7 2':'2-$,($2-? .&$-

,+%$52-%*. @ (*0,)$2-&$'),,, ;)'&>'-,4' , 5&<>,9 $-&*2139 .&$(/01'))$-

2-, 2$+5*),' )$%/9 .'&2.'4-,%)/9 (*-'&,*1$%, % 6*2-)$2-, ('-*11,6'24,9

21$,2-/9 4$(.$+,-$%, 3%13'-23 $5),( ,+ .&,$&,-'-)/9 )*.&*%1'),A.

#%*&4* ('-*11$% %+&/%$( 3%13'-23 <),4*1?)/( ('-$5$( 2$+5*),3 4$(.$-

+,=,$))/9 (*-'&,*1$% % 2,1< -$>$, 6-$ .$+%$13'- 2$'5,)3-? .&*4-,6'24, 17:/'

('-*11/ , 2.1*%/, )' 2$'5,)3'(/' -&*5,=,$))/(, ('-$5*(, 2%*&4,.

B*+%,-,' -'9)$1$>,, 2%*&4, %+&/%$( ($C'- :/-? ,2.$1?+$%*)$ % (*-

0,)$2-&$'),, .&, ,+>$-$%1'),, =,1,)5&,6'24,9 :,('-*11,6'24,9 .'&'9$5-

),4$% , ;1'(')-$% 5&<>,9 ,+5'1,A. D:/6)$ -*4,' ,+5'1,3 ,+>$-*%1,%*1,2?

21'5<78,( 2.$2$:$(. E$12-<7 ('-*11,6'24<7 +*>$-$%4< .1*4,&$%*1, 1,2-

-*(, -&':<'($>$ (*-'&,*1* 2 .$($8?7 2%*&4, %+&/%$(, +*-'( ;-< +*>$-$%4<

('9*),6'24, &*+5'131, )* ;1'(')-/, ,+ 4$-$&/9 %/-*6,%*1,2? =,1,)5&,6'-

24,' 5%<9- ,1, ()$>$21$A)/' 5'-*1, 2 .1*4,&$%*))/( -$&=$(. E*4$A 2.$2$:

,+>$-$%1'),3 =,1,)5&,6'24,9 :,('-*11,6'24,9 5'-*1'A 2 .1$24$A -$&='%$A

.1*4,&$%4$A 5*'- %$+($C)$2-? .$1<6*-? -&':<'(/' ,+5'1,3, )$ $) ;4$)$(,-

6'24, , -'9)$1$>,6'24, )';FF'4-,%').
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"&$(' -$>$, -$&='%*3 .$%'&9)$2-? :,('-*11,6'24$A 5'-*1, )' $:3+*-

-'1?)$ 5$1C)* :/-? .1$24$A, $)* ($C'- :/-? , %/.<41$A, ,, 4*4 % &*:$-' [1], 

%$>)<-$A, * % ;-$( 21<6*' -&':<'-23 .&,)=,.,*1?)$ ,)$A .$59$5 4 &'0'),7

.$2-*%1'))/9 +*5*6.

G/ 9$-,( .&'51$C,-? :$1'' ;FF'4-,%)/A ('-$5 ,+>$-$%1'),3 =,1,)5&,-

6'24,9 ,+5'1,A 2 .1*4,&$%*))$A -$&='%$A .$%'&9)$2-?7 .&$,+%$1?)$A F$&(/

2 .$($8?7 2%*&4, %+&/%$(. !$2-*-$6)$ 1'>4$ -*4*3 +*5*6* &'0*'-23 513 .1$-

24$A , %$>)<-$A -$&='%$A .$%'&9)$2-,.G/ &*22($-&,( :$1'' 21$C)/A 21<6*A – 

-$&='%*3 .$%'&9)$2-? ,(''- F$&(< .$1<2F'&/ ,1, 2F'&,6'24$>$ 2'>(')-*.

H+%'2-)$, 6-$ 2%*&4* %+&/%$( '2-? .&$='22 $:&*+$%*),3 2$'5,)'),3 5%<9

('-*11,6'24,9 .$%'&9)$2-'A % &'+<1?-*-' $:&*+$%*),3 &*+%,-/9 .1*2-,6'24,9

5'F$&(*=,A, %$+),4*78,9 .&, %/2$4$24$&$2-)$( 4$2$( 2$<5*&'),,. D6')? 6*2-

-$ -*4,' &*+%,-/' .1*2-,6'24,' 5'F$&(*=,, &'*1,+<7-23 % %,5' %$1) )* >&*),='

2$'5,)'),3. I&, ;-$( $.&'5'1378,(, .*&*('-&*(, .&$='22* 3%137-23 24$&$2-?

2$<5*&'),3 ,V <>$1 2$<5*&'),3 γ , 24$&$2-? -$64, 4$)-*4-*
k
V . I&, ;-$( 24$-

&$2-? -$64, 4$)-*4-* 5$1C)* :/-? 5$+%<4$%$A, -*4 4*4 .1*2-,6'24,' 5'F$&(*=,,

)' ($><- &*+%,-?23 .&, 24$&$2-39 5%,C'),3 >&*),=/ 2$'5,)'),3, .&'%/0*78,9

24$&$2-? +%<4* % 2%*&,%*'(/9 ('-*11*9. #4$&$2-? 2$<5*&'),3 5$1C)* :/-? 5$2-*-

-$6)$A 513 &'*1,+*=,, 5*%1'),3 2$<5*&'),3, .&'%/0*78'>$ 5,)*(,6'24,A .&'-

5'1 -'4<6'2-,. J-$ 4*2*'-23 <>1* 2$<5*&'),3, -$ .&, .1$24$( <5*&' ( 0γ = ) .1*-

2-,6'24,' 5'F$&(*=,, )* >&*),=' 2$'5,)'),3 $-2<-2-%<7-, 2$'5,)'),' ('-*11$%

)' .&$,29$5,-. !13 4*C5$A .*&/ ('-*11$% ,1, 2.1*%$% 2<8'2-%<'- $:1*2-? +)*6'-

),A ( ,
k
Vγ ) .&, 4$-$&/9 %$+($C)$ .$1<6'),' 2%*&)$>$ 2$'5,)'),3.

I&, -*4,9 F,+,6'24,9 .$2-*)$%4*9 &'0*1*2? +*5*6* .1*4,&$%*),3 )'-

.1$24$A -$&='%$A .$%'&9)$2-, ('-*11,6'24$A =,1,)5&,6'24$A +*>$-$%4,.

@ &*:$-' [2] ,+<6*1$2? 2$<5*&'),' .1$24$A .1*2-,)/ 2 =,1,)5&,6'-

24$A .$%'&9)$2-?7. H 9$-3 ;-* &*:$-* :/1* .$2%38')* $.&'5'1'),7 >&*),=

%$1)$$:&*+$%*),3, ,+ )'' 21'5$%*1$, 6-$ % .'&%/A ($(')- 2$<5*&'),3 .1*-

2-,)/ 2 =,1,)5&,6'24$A .$%'&9)$2-?7 $2<8'2-%13'-23 .1$24,A <5*&, .&,

4$-$&$( , %$1)/ , 2$'5,)'),' $-2<-2-%<7-. !13 :$1?0,)2-%* ('-*11$%

, 2.1*%$% )*1,6,' %$1) .$ >&*),=' 2$<5*&'),3 )' 3%13'-23 $.&'5'1378,(

513 $:&*+$%*),3 .&$6)$>$ 2$'5,)'),3, $5)*4$ 513 2$6'-*),A (*-'&,*1$%,

)' 5*78,9 .&, 2%$'( %+*,($5'A2-%,, ,)-'&('-*11,5$%, %$1)$$:&*+$%*),'

2.$2$:2-%<'- .$%/0'),7 .&$6)$2-, 2$'5,)'),3. I$-$(< .&, .1*4,&$%*),,

2-*1?)$A =,1,)5&,6'24$A +*>$-$%4, ('5?7 +*.<24 .&$='22* %$1)$$:&*+$%*-

),3 2&*+< .$21' 2$<5*&'),3 3%13'-23 C'1*-'1?)/(. @ ;-$A 2%3+, ,)-'&'2)/(

3%13'-23 &'+<1?-*-, $.,2*))/A % &*:$-' [3], >5' .&$='22 %$1)$$:&*+$%*),3

+*.<24*1, 2%$'$:&*+)/( <2-<.$( )* .$%'&9)$2-, )'.$5%,C)$A 5'-*1,.

I'&'5 )*(, 2-$31* +*5*6* .1*4,&$%*-? 2-*1?)<7 =,1,)5&,6'24<7 +*>$-

-$%4< 2 .$1<2F'&,6'24$A -$&='%$A .$%'&9)$2-?7 , .&, ;-$( .&*4-,6'24,

.$1)$2-?7 ,24176,-? <6*2-$4 )'.&$%*&* % %'&0,)' .$1<2F'&/. K* &,2. 1 
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.&'52-*%1')* 29'(* ;42.'&,(')-* , 2$$-%'-2-%<78,' $:$+)*6'),3. G'-*'(*3

.1*2-,)* <2-*)*%1,%*1*2? .$5 <>1$( ,α -*4,(, 6-$:/ .$21' .$5&/%* +*&35*

%+&/%6*-$>$ %'8'2-%* $)* .$%'&)<1*2? )* <>$1, .&, 4$-$&$( $)* :<5'- 5%,-

>*-?23 2-&$>$ .'&.')5,4<13&)$ $2, =,1,)5&* (&,2. 2). @ 9$5' .&'5%*&,-'1?-

)/9 ;42.'&,(')-$% .$ .1*4,&$%*),7 =,1,)5&,6'24$A +*>$-$%4, 2 &*5,<2$(

=,1,)5&* =r , -$&='%$A .$%'&9)$2-?7 % %,5' 0*&$%$>$ 2'>(')-* &*5,<2* R

, %/2$-/ h 5$1C)/ %/.$1)3-?23 <21$%,3 = =2 14r R r≤ ≤ , = =0,34 0,3r h r≤ ≤ .

B,2. 1. #9'(* ;42.'&,(')-*: 1 – .1*4,&<78,A 1,2-; 2 – .1*4,&<'(*3 .$%'&9)$2-?;

3 – +*&35 %+&/%6*-$>$ %'8'2-%*; 4 – 5'-$)*-$&; 5 – =,1,)5&,6'24*3 +*>$-$%4*;

6 – %/2-<.; 7 – $2)$%*),'; α  – <>$1 <2-*)$%4, .1*4,&<78'>$ 1,2-*

B,2. 2. #9'(* 5%,C'),3 ('-*'($A .1*2-,)/ .$21' .$5&/%* +*&35*
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@ &*:$-' [3] <2-*)$%1')$, 6-$ «.$24$1?4< %$+),4)$%'),' %$1) '2-? 3%-

1'),', ,('78'' 1$4*1?)$ )'<2-$A6,%/A 9*&*4-'&», -$ %$1)$$:&*+$%*),'

($C)$ +*.<2-,-? ,24<22-%'))$, 2$+5*% <2-<. )* .$%'&9)$2-, )'.$5%,C)$A

+*>$-$%4, %/2$-$A h' .$&354* *(.1,-<5/ %$1), %$+:<C5*'(/9 .&, 5*))$A

-$18,)' ('-*'($A .1*2-,)/ , 5*))/9 .*&*('-&*9 2$<5*&'),3. H+ &*:$-/ [3] 

21'5<'-, 6-$ 51,)* %$1)/ λ $.&'5'13'-23 2$$-)$0'),'( 226 sin 2λ = δ γ , >5'

δ  – -$18,)* ('-*'($A .1*2-,)/, .&, ;-$( *(.1,-<5* %$1)/ .$&354* 0,25 .λ

L-$ .$1$C'),' :/1$ &'*1,+$%*)$ % )*0,9 ,221'5$%*),39, 4$>5* )*

%'&0,)' 0*&$%$>$ 2'>(')-* 2$+5*%*123 %/2-<. 513 +*.<24* %$1)$$:&*+$%*-

),3 2 %/2$-$A ,h' &*%)$A *(.1,-<5' %$1)/ , 5,*('-&$( ,d' &*%)/( .$1$%,-

)' 51,)/ %$1)/, $:&*+<78'A23 % .'&%/A ($(')- 2$<5*&'),3. B*+('&/ <2-<-

.* $.&'5'131,2? .$ .*&*('-&*( %$1) ,+ ;42.'&,(')-$% .$ 2%*&4' %+&/%$(

.1$24,9 1,2-$%/9 +*>$-$%$4 ,221'5<'($A .*&/ ('-*11$%.

#%*&,%*'(*3 .$%'&9)$2-? =,1,)5&,6'24$A +*>$-$%4, 4&,%$1,)'A)*,

2$$-%'-2-%'))$, <>$1 γ '' %2-&'6, 2 ('-*'($A .1*2-,)$A ,+(')3'-23 )* ,2-

21'5<'($( 2'>(')-' $- 4° 5$ 30° (2(. &,2. 2). L-$- 5,*.*+$) ,+(')'),3 <>1*

2$<5*&'),3 )*9$5,-23 % .&'5'1*9, $:'2.'6,%*78,9 4*6'2-%'))$' %+&/%)$'

2$'5,)'),'.

H221'5$%*),3 (,4&$2-&<4-<&/ >&*),=/ 2$'5,)'),3 .$4*+*1$ )*1,6,'

2%*&4, .$ %2'A 4&,%$1,)'A)$A .$%'&9)$2-,, .&, ;-$( .&$6)$2-? 2$'5,)'),3

.&'%/0*'- .&$6)$2-? ('5, +* 26'- <.&$6)'),3 >&*),=/ 2$'5,)'),3 4*4 &'-

+<1?-*- &*+%,-/9 .1*2-,6'24,9 5'F$&(*=,A.

#1'5<'- $-('-,-? ;FF'4-,%)$2-? -*4$A ('-$5,4, .1*4,&$%*),3 4&,%$-

1,)'A)/9 -$&='%/9 .$%'&9)$2-'A. K* &,2. 3 .&'52-*%1')* 29'(* $5)$%&'-

('))$>$ .1*4,&$%*),3 )'24$1?4,9 =,1,)5&,6'24,9 +*>$-$%$4.

B,2. 3. #9'(* $5)$%&'('))$>$ .1*4,&$%*),3
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E*4,( $:&*+$(, 2 .$($8?7 2%*&4, ('-*11$% %+&/%$( %$+($C)$ ,+>$-

-$%1'),' =,1,)5&,6'24,9 :,('-*11,6'24,9 .'&'9$5)/9 ;1'(')-$% )' -$1?4$

2 .1$24$A , %$>)<-$A =,1,)5&,6'24$A .$%'&9)$2-?, )$ , 2 .$%'&9)$2-?7, 3%-

1378'A23 2F'&,6'24,( 2'>(')-$(.
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