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K%+.)09(9- %82,%"-6%'9*$ ,*2)1 #C"#C8- &('-3 ,#8(+()-, /# "%A-6- 

./*)0'%''1 5,#'. *29#9'# +6%'5.?90 5#"298*290 7#4# ,#$%"3'*. L'()*+.?@- 

$,)-$ "%A-6*$ ./*)0'%''1 5,#'. ("-2. 1), 6#A'( +(.$(A-9-, /# 2,#29%"*-

4(>9021 )*'*7'( +()%A'*290 +6*'- 5#"298#29* ,#$%"3'* 5,#'. $*& $%)-@-'- 

./*)0'%''1 ,"- 8"(9'#29* ,"#8(9. $*& 1 &# 3. !"-@#6. '%#C3*&'# +(.$(A-9-, /# 

,"- 8"(9'#29* ,"#8(9. 2 9( 3 +6*'( 5#"298#29* ,#$%"3'* $*&"*+'1>9021 '%+'(@'#. 
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@-9-, /# $+(>6#&*1 4)*;%"-'. (+6#@.$(''1) + ,#$%"3'%? '%#C"#C)%'#4# 5,#'. 

+'(@'# 4*"5(, '*A #C"#C)%'#4#. D% 6#A'( ,#12'-9- 9-6, /# 2.5*''1 5,#'. 

,"- $-2#8-3 9%6,%"(9."(3 8#';%'9".> '( ,#$%"3'* $#)#8#' &%"%$-'-, '( 29*'-

8(3 8)*9#8 * 2.&-' %829"(89'* "%@#$-'-, A-"-, 9#/#, 9-6 2(6-6 29$#"??@- 
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M8 $*&#6# + )*9%"(9."'-3 &('-3, 5#"298*290, '($,(8-, ,#+-9-$'# $,)--

$(> '( ,"#;%2 +6#@.$(''1 ,#$%"3'* 5,#'. (&4%+-$#6. G(1$'*290 '%"*$'#29%7 

,"-+$#&-90 &# +6%'5%''1 8"(7#$#4# 8.9( *, #9A%, &# ,#8"(/%''1 +6#@.$(''1 

,#$%"3#'0 *+ C*)05#? 5#"298*29? ,#"*$'1'# + "4)(&8-6-". G( 4*&"#<*)0'*7 

,#$%"3'* &%"%$-'- (&4%+-$ )%48# ,"#'-8(> $ '%"*$'#29*, /# +.6#$)?> ,#8"(-

/%''1 +6#@.$(''1 5#"298-3 ,#$%"3#'0 5,#'.. B* +C*)05%''16 4*&"#<#C'#2-

9* ,#$%"3'* '(1$'*290 5#"298#29* ,#4*"5.> +6#@.$(''1, 9#6. /# "*&-'( '% $ 

+6#+* ,"#'-8'.9- $ '%"*$'#29* 5#"298-3 ,#$%"3#'0. N#6. &)1 ,#8"(/%''1 

8#'9(89. 8)%? *+ 5,#'#6 ,"- $-C#"* "%A-6*$ 2.5*''1 )./%'#4# 5,#'. $("-

9# $29('#$)?$(9- C*)05 6'18* "%A-6-, (C# +(29#2#$.$(9- &#&(98#$* #,%"(;*=, 

18* 2,"16#$('* '( ,#8"(/%''1 4*&"#<*)0'-3 $)(29-$#29%7 ,#$%"3'*. 

!%"2,%89-$'*290 $-8#"-29(''1 ,"#8(9. 2.3#4# 5,#'. > #&'-6 *+ ,"#4-

"%2-$'-3 '(,"168*$ <('%"'#4# $-"#C'-;9$(. !*2)1 ,"#8(9. ,#$%"3'1 5,#'. 

29(> C*)05 4)(&8#? * C)-28.@#?. G(1$'* '( ,#$%"3'* 5,#'. 6*8"#'%"*$'#29* 

$9-28(?9021 $ ,"-,#$%"3'%$-7 5(", +6%'5.>9021 5#"298*290 ,#$%"3'*, ,#8-

"(/.>9021 ,#$%"3'%$( == (89-$'*290, /# ,"-+$#&-90 &# 8"(/#4# +6#@%''1 (&-

4%+-$#6, +6%'5.>9021 "*+'#9#$/-''*290 5,#'.. 

;)3.5"3#5" 
1. T#5U'+ 9.I. L&4%+-#''O% 2$#729$( C%"%+#$#4# 5,#'(. – P%"%$##C. ,"#6-290, 1976. Q 5. 
2. D.5"*'8%& V.D., <U5"'0'3 F.W. F ,%"2,%89-$(3 ,"#8(98- 5,#'( $ ,"#-+$#&29$% 

2)#-29#7 &"%$%2-'O// J9('8- - -'29".6%'9O &%"%$##C"(C. ,"-$. E#,". '(&%A'#29- - &#)4#-
$%@'#29-. – R.: RNL, 1983. – J. 105-108. 
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K%+.)09(9- %82,%"-6%'9()0'#4# $-+'(@%''1 (8.29-@'-3 3("(89%"-29-8 &%"%$--
'- "*+'-3 ,#"*& &(?90 +6#4. +"#C-9- $-2'#$#8 ,"# 9%, /# +( +'(@%''16 8#6,)%82'#= 
(8.29-@'#= 8#'29('9- 1)-'( > '(78"(/-6 6(9%"*()#6 &)1 $-4#9#$)%''1 &%8 &%-
"%$'1'-3 6.+-@'-3 *'29".6%'9*$. B(29#2.$(''1 &%"%$-'- 1)-'- &(> +6#4. #9"-6(9- 
'(7C*)05. *'9%'2-$'*290 +$.8. 9( '(76%'5* $9"(9- +$.8#$#= %'%"4*=. K%+.)09(9- %8-
2,%"-6%'9. ,*&9$%"&A.?90, /# $-2#8-6- (8.29-@'-6- $)(29-$#2916- 2%"%& *'5-3 
,#"*& 3("(89%"-+.>9021 @%"$#'% &%"%$#. 

Doc. V.M. Yakubenko – NU "L'viv polytechnic";  

senior scientific employee S.S. Merhel – USUFWT 

Influence of wood species on the sound quality of wooden  

music instruments 

According to the results of experimental determination of different wood species 
acoustic characteristics one can do conclusions that by the meaning of complex acoustic 
constant spruce is the best material for making sounding boards for wooden music instru-
ments. Use of spruce wood allowed to get the greatest intension of sound and the least loss 
of sound energy. Results of the experiment confirm that mahogany among other species is 
characterized by high acoustic properties. 
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1. :'258. !"#"$% "&'($)*+), ()($-. $" /-0-1'2+), .'3)*+), 4+($0'-
.-+$41 1)#%$%1526$7 43 /-0-1)+), 80)*%.' /52 1)#%$%15-++2 $), *) 4+9), 
/-$"5-: $" 1'3541 .'3)*+), 4+($0'.-+$41 1)&%0)($%1'6$7 043+4 8%0%/) /-0-1. 
;"&, /52 1)#%$%15-++2 /-& ($0'++), /-0-1'2+), .'3)*+), 4+($0'.-+$41 1)&%-
0)($%1'6$7 ,1%:+4 8%0%/): 25)+', 25)<6, (%(+' &-/0%1'. = +), %(+%1+%6 8%-
0%/%6, 2&" +":9)09- 1)&%0)($%1'>$7(2, > 1(- $"&) 25)+", 80)*%.' +":&0"-
?%6 > @45%(+4A+" 25)+", 2&" 1)0%?'>$7(2 1 B578",, 43 2&%C 1)#%$%1526$7 /--
&) /%0%#), 1)(%&%2&4(+), .'3)*+), 4+($0'.-+$41. D+94 /-$"54 $" 1'35) /--
0-1'2+), .'3)*+), 4+($0'.-+$41 (+)A+4 /-&), @%&), #0)E) $%?%) 1)#%$%152-
6$7 43 /-0-1)+) 5)($2+), 8%04/: &5-+", 21%0", #%04," *%0+%#%, 8"54("+/0", 
*-01%+%#% $" *%0+%#% /-0-1". = +), +":&0"?). > 4+/4:(7&- *%0+- /-0-1%, 2&- 
."> '+4&"57+4 "&'($)*+4 15"($)1%($4. F" 14/.4+' 14/ /-0-1)+) 5)($2+), 8%04/ 
43 802.%1%5%&+)($%6 ($0'&$'0%6, /-0-1)+" *-01%+%#% /-0-1" ."> %(%@5)1' 
14/.4++4($7 – <- 041+%.40+" 8'$"+%1%5%&+)($" ($0'&$'0", 2&" 8%$0-@'> /%/"$-
&%1%#% 1)1*-++2. F-%@,4/+% 3"3+"*)$), ?% 1).%#) /% 0-3%+"+(+%C /-0-1)+) 
3"1A/) @'5) > : @'/'$7 "&$'"57+).). G-0-1)+" 8%1)++" @'$) 802.%1%5%&-
+)($%6 3 041+%.40+%6 9)0)+%6 04*+), 80)0%($41 : @-3 $"&), 1"/ 2& ('*&), 
0%#41&" 4 +",)5 1%5%&%+, 2&4 +-#"$)1+% 185)1"6$7 : 043&% 8%+)A'6$7 91)/-
&4($7 8%9)0-++2 31'&%1), &%5)1"+7. 

H%A+" 34 3#"/"+), 1)?- 8%04/ /-0-1)+) ,"0"&$-0)3'>$7(2 (1%>6 ($0'&-
$'0%6, ?457+4($6, 8%0)($4($6 $" 1'23&4($6, 2&4 4($%$+% 185)1"6$7 +" CC "&'($)*-
+4 15"($)1%($4. I$A-, 80) 3"($%('1"++4 /-0-1)+) /52 1)#%$%15-++2 /-0-1'2+), 
.'3)*+), 4+($0'.-+$41 1"A5)1% %<4+61"$) CC "&'($)*+4 15"($)1%($4, %(&457&) 
14/ +), 3"5-A)$7 2&4($7 31'*"++2 /-0-1'2+%#% .'3)*+%#% 4+($0'.-+$". !"#"$% 1)-
0%@+)&41 /-0-1'2+), .'3)*+), 4+($0'.-+$41 %<4+66$7 "&'($)*+4 15"($)1%($4 
043+), 8%04/ /-0-1)+) ('@'>&$)1+% (+" (5',), 3%&0-.", 3" CC 14/#'&%. +" 8%($'&'-
1"++2 8% +4:. I/+"& 80) ."(%1%.' 1)#%$%15-++4 /-0-1'2+), .'3)*+), 4+($0'-
.-+$41 +-%@,4/+4 %@'>&$)1+4 "&'($)*+4 ,"0"&$-0)($)&) /-0-1)+), 2&4 .%A+" @'5% 
@) 1)3+"*"$) 3" /%8%.%#%6 1).4061"57+), 80)5"/41 $" "8"0"$'0). 

2. ;"5'2)4&0 3$#$"2,#)'2)") +,#,.)&). I/+4>6 3 1"A5)1), "&'(-
$)*+), ,"0"&$-0)($)& /-0-1)+), 2&" 3"($%(%1'>$7(2 2& 8-01)++): &0)$-04: 
80)/"$+%($4 CC /52 1)#%$%15-++2 /-0-1'2+), .'3)*+), 4+($0'.-+$41, " (".-, *) 
1%+" 3"@-38-*)$7 1)(%&' 4+$-+()1+4($7 1)80%.4+61"++2 31'&', > "&'($)*+" 

&%+($"+$" B, 2&' 1).4066$7 ' ! "(&#/.4 #  [1]. 

B&'($)*+" &%+($"+$" /-0-1)+), 2& 14/%.%, 1)3+"*">$7(2 /)+".4*+). 

.%/'5-. 80'A+%($4 ! ' JK" $" CC ?457+4($6 $ ' &#/ .3 "@%, 10",%1'6*), ?% 
E=$c

2 1)0"A">$7(2 91)/&4($6 8%9)0-++2 31'&' ' /-0-1)+4 c  ' ./(, $%/4 "&'(-
$)*+' &%+($"+$' " 1)3+"*).% 3" E%0.'5%6: 

 ,
!c

"
3$

%
$

%  (1) 

I/+"&, 2&4($7 31'*"++2 /-0-1'2+%#% .'3)*+%#% 4+($0'.-+$" 1)3+"*">$7(2 
+- $457&) 80'A+4($6 /-0-1)+), "5- : CC 1'23&4($6, 2&" ,"0"&$-0)3'> 15"($)14($7 
."$-04"5' 8%#5)+"$) -+-0#46 31'&%1), &%5)1"+7 [1]. L 0-3'57$"$4 8%#5)+"++2 
-+-0#4C 3@'/A-+4 31'&%14 &%5)1"++2 1 /-0-1)+4 3 *"(%. 3#"("6$7 (0)(. 1). 

<$5"1.)* .0'&)", 2004, .)8. 14.1 
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 S(t)
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!"#. 1. $%&#&''( )*+,-*". ,-/"*&'0 + 1232*"'4 

L$0"$) -+-0#4C ' /-0-1)+4 1+"(54/%& 8%#5)+"++2 %<4+66$7 &%-E4<4>+-

$%. 1$0"$ &, 2&): +"@5)A-+% .%A+" 1)3+"*)$) 3" 9)0)+%6 0-3%+"+(+%C &0)-
1%C, 3+2$%C +" %/+4: 3 0-3%+"+(+), *"($%$ /-0-1)+), 3" E%0.'5%6: 

 ,
#$%f

f'
%&   (2) 

/-: f#$% – 0-3%+"+(+" *"($%$" /-0-1)+) (+":*"($49- – <- %(+%1+", $%@$% 8-09" 
0-3%+"+(+" *"($%$"); 'f – 9)0)+" (.'#) *"($%$, 1)3+"*-+" 8% 0-3%+"+(+4: 

&0)14: +" 041+4 2/1 , 14/0",%1"+%C 14/ ."&()."57+%#% 3+"*-++2. 
G52 &%.85-&(+%C %<4+&) "&'($)*+), 15"($)1%($-: /-0-1)+), 3%&0-.", 

185)1' CC 80'A+%($4 $" 1'23&%($4 +" 2&4($7 31'*"++2 /-0-1'2+%#% .'3)*+%#% 
4+($0'.-+$" /%<457+49- 1)&%0)($%1'1"$) &%.85-&(+' "&'($)*+' &%+($"+$' 
&, 2&' 1 [1] 3"80%8%+%1"+% 1)3+"*"$) 2& 14/+%9-++2 "&'($)*+%C &%+($"+$) " 

/% &%-E4<4>+$" 1$0"$ -+-0#4C &: 

 ,
&#$

%
&

%
cA

K  (3) 

I@'>.+" 8%0)($4($7 ."> 80"&$)*+- 3+"*-++2 /52 2&4(+%C %<4+&) "&'(-
$)*+), 15"($)1%($-: /-0-1)+). I@'>.+' 8%0)($4($7 /-0-1)+) 1)0",%1'6$7 ' 
14/(%$&", 3" E%0.'5%6: 
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0 #(
(
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$
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.%/
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, (4) 

/-: 0$  – ?457+4($7 /-0-1)+) 1 "@(%56$+% 1)('9-+%.' ($"+4 (/)*3
; ..#'$  – 

?457+4($7 /-0-1)++%C 0-*%1)+), 2&" 80):.">$7(2 1,53 (/)*
3
. 

3. B,C5/(2$2) .)C&$4,&&? $"5'2)4&)3 3$#$"2,#)'2)" +,#,.)&). 

G52 1)3+"*-++2 "&'($)*+%C &%+($"+$) B, &%-E4<4>+$" 1$0"$ -+-0#4C & $", 14/-
8%14/+%, &%.85-&(+%C "&'($)*+%C &%+($"+$) H @'5% -&(8-0).-+$"57+% 1)3+"-
*-+% 91)/&4($7 8%9)0-++2 31'&' ( ' 1)('9-+), 30"3&", /-0-1)+) 043+), 8%-
04/ 0%3.40%. 600020020 .. $" 3+2$% C, 0-3%+"+(+4 &0)14 +" 0-3%+"+(+4: *"(-
$%$4 3" /%8%.%#%6 .-$%/' -5-&$0%++%C /4"#+%($)&) "&'($)*+), 15"($)1%($-: 
/-0-1)+) [2]. M-3'57$"$) 1).4061"+7 91)/&%($4 31'&' ( $" 8"0".-$041 0-3%-
+"+(+%C &0)1%C f#$% 4 'f, " $"&%A 0%30",'+&' +" C, 84/($"14 "&'($)*+%C &%+($"+-

$) ", &%-E4<4>+$" 1$0"$ -+-0#4C & $" &%.85-&(+%C "&'($)*+%C &%+($"+$) & 8%-
/"+% 1 $"@5)<4. 
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5&6/. !2)+/07&7" 2,#823"92'7&/0'-%- *")'&:2''( &,+#7":'".  
.&3&,723"#7", 1232*"'" 

K%0%/" $, 
&#/.3 

K, 
% 

#$%f , 

J< 

f' , 

J< 

), 
./( 

", 
.4

/(&## () & & 

G'@ 728 58 3522 49 4226 5,8 414 0,014 
N-01%+- /-0-1% 696 57 4043 40 4852 6,97 697 0,010 

!'& 720 52 3934 55 4721 6,55 467 0,014 
H5-+ 672 65 3765 41 4518 6,72 611 0,011 
O140 745 60 3981 44 4777 6,41 583 0,011 
O5)+" 454 72 4102 57 4922 10,8 771 0,014 

4. :)'&1."). K%041+2++2 %$0)."+), 0-3'57$"$41 -&(8-0).-+$"57+%#% 

1)3+"*-++2 "&'($)*+), ,"0"&$-0)($)& 043+), 8%04/ /-0-1 /"6$7 3.%#' 30%@)-

$) 1)(+%1%& 80% $-, ?% /-0-1)+" 25)+) 3" 3+"*-++2. &%.85-&(+%C "&'($)*+%C 
&%+($"+$) (0)(. 2) >, 2& 4 %*4&'1"5%(7, +":&0"?). ."$-04"5%. /52 1)#%$%15-+-

+2 /-& /-0-1'2+), .'3)*+), 4+($0'.-+$41. PC 3"($%('1"++2 /"> 3.%#' %$0)."$) 

+":@4579' 4+$-+()1+4($7 31'&' /-0-1'2+%#% .'3)*+%#% 4+($0'.-+$" $" 
+":.-+94 1$0"$) 31'&%1%C -+-0#4C ' ."$-04"54. I($"++>, 2& 14/%.%, 3"@-38-*'> 
$0)1"5- 31'*"++2 3@'/A-+), 31'&%1), &%5)1"+7, ?% 1"A5)1% /52 .'3)*+%#% 
4+($0'.-+$", %(&457&), 2& ($1-0/A'6$7 E",41<4, &%08'( .'3)*+%#% 4+($0'.-+-

$" 80) 8%($'&'1"++2, 8% +7%.' 8%1)+-+ 1)/"1"$) $0)1"5- #'*+- 31'*"++2 43 
80)>.+). $-.@0"57+). 3"@"015-++2.. 
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!"#. 2. ;4&%3&9& 2,#823"92'7&/0'- *")'&:2'". ,-98/2,#'". &,+#7":'". 

,-'#7&'7 34)'". 8-341 1232*"'" 

M-3'57$"$) -&(8-0).-+$' 84/$1-0/A'6$7, ?% %&04. /-0-1)+) 25)+) 

1)(%&).) "&'($)*+).) 15"($)1%($2.) ,"0"&$-0)3'>$7(2 *-01%+- /-0-1%. F--
8%#"+4 "&'($)*+4 8"0".-$0) ."> $"&%A 2140 4 &5-+. 

D02,#$25#$ 

1. E,+F"1. :.G. F"'*+Q- %(+%1Q 1(-%@?-#% %@-(8-*-+)2 &"*-($1" ) (-0$)E)&"<)) 5--
(%."$-0)"5%1 (8-<+"3+"*-+)2: B1$%0-E. /)((…. /%&$%0" $-,+. +"'&. – R.: R"0J;S, 1998. – 40 (. 

2. H$#8 I.J., K,#>,/( J.J., L"57,&"1 :.K. T5-&$0%++" /4"#+%($)&" "&'($)*+), 
15"($)1%($-: /-0-1)+) /52 0"/4%-5-&$0%++), "&'($)*+), ()($-. $" .'3)*+), 4+($0'.-+$41// 
L4(+)& FS "U7141(7&" 8%54$-,+4&"": M"/4%-5-&$0%+4&" $" $-5-&%.'+4&"<4C. – U7141: FS 
"U7141(7&" 8%54$-,+4&"", 2003, V 477. – W. 228-231. 
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!"# 674.815  "$%. &.'. ()*%+,, ,-./. 012.. .-3, ! !,)"45! 
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Doc. Yu.I. Gryciuk ! USUFWT 

The duration computing of process operations for  cutting of plate wooden 

materials by frame-saws 

The technique is proposed to calculate the durations for executing of the proper 
operations (basic and auxiliary) by frame- saws of cutting line while producing the 
furniture blanks from plate wooden materials, which makes it possible to multyletteraly 
estimate the operational mode of cutting equipment. The technique is presented to define 
the duration of working cycle for the process of additional cutting of plate parts into 
blanks, that is a constituent component for the   technique of calculation for the capacity of 
cutting facility. 
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