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Approaches in determination of necessary effort, which must be developed 

by vibration exciter in one-, two- and multimass constructions of vibratory 

machines 

In article the approaches in determinations of necessary effort, which must be deve-
loped by vibration exciter in one-, two- and multimass constructions of vibratory machines 
are described. Attention of problems in determination of effort in the threemass constructi-
ons of vibratory machines is accented. Necessary analytical formulas are pointed. 
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7',3C;6<$0 ,/3#.#&'C 6% $6%1(3<&($6C %7"3(6+)# A* 5'1'.#* '52%&(,. D%1/--

"/./&&0 &/'1*()&#* %7"3(6+) 5'1'.#* '52%&(, -%3/@#6< ,() "5+@&'A $#$6/7# 

7/*%&(.&'A 4'3#,&'A $#$6/7# ,(15'7%9#&# 6% -+$#330, 04/ 5'-,#,%C6< ,(1-
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6'-)%6&($6< +$(;A ,(15'7%9#&#. 
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"5#B&06&#7 ( A* &/ 7'@&% ,#4'5#$6',+,%6# 04 9%13'& )30 6%4#* 4'&$65+48(B. 

G/ "','0-%&' - 6#7, H' ,'&# ,#,')#3#$< 6(3<4# )30 ')&' – 6% ),'7%$',#* 

4'&$65+48(B ,(15'7%9#& ( )%,%6#7+6< &/,(5&( 5/-+3<6%6#. 

B&$/0R 1'2$&&03 +1'/0+-,&(. =% $<'2')&(9&(B .%$ ($&+C6< "',&($6C 

5'-5'13/&( 7/6')#4# ,#-&%./&&0 -+$#330 ,(15'-1+)&#4% , ')&' – 6% ),'7%$'-

,#* 4'&$65+48(0* ,(15'7%9#& [1, 2]. !)&%4 &/ ,#0,3/&' 7/6')#4 H')' ,#-&%-

./&&0 -+$#330 ,(15'-1+)&#4% , 1%2%6'7%$',#* 4'&$65+48(0* ,(15'7%9#&. 

:1'2$&1."$ R$+$40. E )%&(B $6%66( %,6'5# '12','5C,%6#7+6< "()*')# 

+ ,#-&%./&&( &/'1*()&'2' -+$#330, 04/ "',#&/& 5'-,#,%6# ,(15'-1+)&#4 , ')-

&'-, ),'- 6% 1%2%6'7%$',#* 4'&$65+48(0* ,(15'7%9#&. 

I()*() + ,#-&%./&&( &/'1*()&'2' -+$#330, 04/ "',#&/& 5'-,#,%6# ,(1-

5'-1+)&#4 , ')&'7%$',#* 4'&$65+48(0* ,(15'7%9#&. J-%2%3<&/&% $65+46+5&% 

$*/7% ')&'7%$',#* ,(15'7%9#& &%,/)/&% &% 5#$. 1. 

 

 
7,;. 1. !@)A)-.101) ;4+6246+1) ;50B) 
$31$B);$*$C *DE+)%DF1$C B)G,1, 

7,;. 2. !@)A)-.101) ;4+6246+1) ;50B) 
3*$B);$*$C *DE+)%DF1$C B)G,1, 

:7"3(6+)&/ -&%./&&0 -1+5C,%3<&'2' -+$#330, 04/ "',#&/& 5'-,#,%6# 

,(15'-1+)&#4, ,#,')#6<$0 - -%2%3<&'2' )#>/5/&8(%3<&'2' 5(,&0&&0: 
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.#&% 7%$# 4'3#,&'2' 6(3%; c  – $+7%5&% @'5$64($6< "5+@&#* /3/7/&6(,; "  – 

4'/>(8(;&6 )#$#"%8(A 7/*%&(.&'A 4'3#,&'A $#$6/7#; P  – %7"3(6+)&/ -&%./&&0 

-+$#330 ,(15'-1+)&#4%; !  – 4'3',% .%$6'6% ,#7+9/&#* 4'3#,%&<; t  – .%$. 
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"5'8/$), .%$64',/ 5(9/&&0 5(,&0&&0 (1) 9+4%;7' + ,#230)(: 
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E5%*',+C.#, H' ,/3#.#&% c/m &/ H' (&9/ 04 4,%)5%6 .%$6'6# ,3%$&#* 
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m2

h
"

# , ,#5%- (3) "/5/"#9/7' + ,#230)(: 
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I()*() + ,#-&%./&&( &/'1*()&'2' -+$#330, 04/ "',#&/& 5'-,#,%6# ,(1-

5'-1+)&#4 , ),'7%$',#* 4'&$65+48(0* ,(15'7%9#&. J-%2%3<&/&% $65+46+5&% 

$*/7% ),'7%$',#* ,(15'7%9#& &%,/)/&% &% 5#$. 2. 

L#$6/7% )#>/5/&8(%3<&#* 5(,&0&<, H' '"#$+; ),'7%$',+ 7')/3< ,(1-
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K(,&0&&0 5+*(, -% ),'7% &/-%3/@&#7# $6+"/&07# ,(3<&'$6( 9+4%;7' + 

,#230)( ti
11 eXx !#  6% ti

22 eXx !# , 6+6 X1, X2 – %7"3(6+)&( -&%./&&0 4'3#,%&< 

,()"',()&' -% +-%2%3<&/&#7# 4''5)#&%6%7# x1, x2. I()$6%,30C.# 8( ,#5%-# , 

(7) ( $4'5'6#,9# , 4'@&(B .%$6#&( $#$6/7# 5(,&0&< .3/& e
i!t

, '65#7%;7' 5(-

9/&&0 $#$6/7# 5(,&0&< (7). J 7%65#.&'7+ -%"#$( 8/ 5(9/&&0 7%6#7/ ,#230): 
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M30 $"5'H/&&0 5'-,'0-4+ 8(;A $#$6/7# )#>/5/&8(%3<&#* 5(,&0&< -&/*-

6+;7' @'5$64($6C c2 6% 4'/>(8(;&6%7# )#$#"%8(A 7/*%&(.&'A 4'3#,&'A $#$6/7# 
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K'-,'0-4'7 8(;A $#$6/7# 1+)/: 
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D%,@)# "() .%$ 5'-5%*+&4+ 5/-'&%&$&'A 7/*%&(.&'A 4'3#,&'A $#$6/7# ; 

)+@/ ,%@3#,#7 "5%,#3<&' "()(15%6# @'5$64($6< "5+@&#* /3/7/&6(,. !)&(;C 

- +7', ; 6%, H'1 ),'7%$',% 7/*%&(.&% 4'3#,&% $#$6/7% "/5/1+,%3% , 5/-'&%&-

$( 04 ')&/ 8(3/. M30 6'2' "'65(1&', H'1 $"(3<&#B -&%7/&&#4 + 5(,&0&&0* (11) 

1+, 5(,&#B &+3C: 
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G/B -&%7/&&#4 ( ; )/6/57(&%&6'7 $#$6/7# 5(,&0&< (10). I5#5(,&0,9# 

B'2' )' &+30, 7'@&% ,#-&%.#6# - &<'2' @'5$64($6< c1, -%)','3<&#,9# +7',+ 

5/-'&%&$+. N'5$64($6< c1 1/- ,5%*+,%&&0 $#3 )#$#"%8(A , %&%3(6#.&'7+ ,#230-

)( 1+)/: 
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)/ k = !/z. I()$6%,#,9# (13) , (11), '65#7%;7': 
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E,(,9# "'&0660 ,()&'$&'A %7"3(6+)# 4'3#,%&< 21!"# XXX $# , )')%7' 

'45/7' 3(,( ( "5%,( .%$6#&# 5(,&0&< (14) ( '65#7%;7': 
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E,(,9# "'&0660 "5#,/)/&'A 7%$# 
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&0&&0 (15) %7"3(6+)&/ -&%./&&0 -+$#330 P, '65#7%;7': 
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#9"  – )#&%7(.&#B 4'/>(8(;&6. D ,5%*+,%&&07 ,'0-4'2' '"'5+ , >'5-

7+3( (16) )#&%7(.&#B 4'/>(8(;&6 '"#$+;6<$0 >'57+3'C (5). I'-$+6( >'57+3% 

(16) ()/&6#.&% >'57+3( (6). I5'$6'6% >'57+3# (16) )'$02&+6% -% 5%*+&'4 50)+ 

$"5'H/&< '"#$%&#* ,#H/. G0 >'57+3% 6%4'@ )+@/ 9#5'4' ,#4'5#$6',+;6<$0 

&% "5%46#8(. 

I5# ,#-&%./&&( -+$#330, 04/ "',#&/& 5'-,#,%6# ,(15'-1+)&#4 , 1%2%-

6'7%$',#* 4'&$65+48(0* +@/ ,#4'5#$6%&&0 >'57+3# (16) )%$6< "'*#14+. M30 

"5#43%)+ ,#-&%.#7' -+$#330 ,(15'-1+)&#4% , 65#7%$',(B 4'&$65+48(A. I()*() 

+ ,#-&%./&&( &/'1*()&'2' -+$#330, 04/ "',#&/& 5'-,#,%6# ,(15'-1+)&#4 , 1%-

2%6'7%$',#* 4'&$65+48(0* ,(15'7%9#&. 
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K'-230&/7' 7%6/7%6#.&+ 7')/3< 65#7%$&'A 4'&$65+48(A ,(15'7%9#&# 

(5#$. 3), H' $43%)%;6<$0 - )#&%7(.&'2' )/7">/5% m3, "5'7(@&'A 7%$# m2, -% 

04+ "(),(9+;6<$0 7/*%&(.&% 4'3#,&% $#$6/7% ,(15'7%9#&#, 6% %46#,&'A 7%$# 

m1, 04% ,#4'&+; >+&48(C 5'1'.'2' '52%&+. O'3#,&( 7%$# -)(B$&C,%6#7+6< $+-

6' "507'3(&(B&( 4'3#,%&&0 + ,/56#4%3<&'7+ &%"5074+. D1+5/&&0 4'3#,%&< 

,()1+,%;6<$0 -% 5%*+&'4 /3/465'7%2&(6&#* ,(15'-1+)&#4(,, 04'5( 4'65#* 45("-

306<$0 )' %46#,&'A 7%$# m1, % $6%6'5# /3/465'7%2&(6(, )' "5'7(@&'A 7%$# m2. 

I3'$4% 7')/3< ,(15'7%9#&# 7%6#7/ 65# $6+"/&( ,(3<&'$6( -% +-%2%3<&/&#7# 

4''5)#&%6%7#: 

321 x,x,x , 

)/: x3 – "/5/7(H/&&0 ,-)',@ '$( x 7%$# m3 ,&%$3()'4 4(&/7%6#.&'2' -1+5/&&0 

,() 4'3#,&'A 7%$# m2; x1 i x2 – "/5/7(H/&&0 ,-)',@ '$( x ,()"',()&' )' 7%$ m1 

( m2 ,&%$3()'4 ,#7+9+C.'2' -+$#330 /3/465'7%2&(6&#* ,(15'-1+)&#4(, 

tsinP)t(p !# , )/ P – %7"3(6+)&/ -&%./&&0 /3/465'7%2&(6&'2' -+$#330; ! – 

4'3',% .%$6'6% ,#7+9/&#* 4'3#,%&<; t – .%$. L#$6/7% )#>/5/&8(%3<&#* 5(,-

&0&<, H' '"#$+; 65#7%$&+ 7')/3< ,(15'7%9#&# -%"#9/6<$0 + ,#230)(: 
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 (17) 

)/: 0c  – $+7%5&% @'5$64($6< "5+@&#* /3/7/&6(, ,(15'(-'306'5(,; 1c  – $+7%5&% 

@'5$64($6< "5+@&#* /3/7/&6(,, H' "';)&+C6< 5'1'.#B '52%& 1m  ( "5'7(@&+ 

7%$+ 2m ; 2c  – $+7%5&% @'5$64($6< "5+@&#* /3/7/&6(,, H' "';)&+C6< )#&%-

7(.&#B )/7">/5 3m  ( "5'7(@&+ 7%$+ 2m ; 210 ,, """  – 4'/>(8(;&6# )#$#"%8(A 

7/*%&(.&'A 4'3#,&'A $#$6/7#. 

K(,&0&&0 5+*(, -% 65<'7% &/-%3/@&#7# $6+"/&07# ,(3<&'$6( 9+4%;7' + 

,#230)( ti
11 eXx !# , ti

22 eXx !#  6% ti
33 eXx !# . I()$6%,30C.# 8( ,#5%-# , (17) 
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( $4'5'6#,9# , 4'@&(B .%$6#&( $#$6/7# 5(,&0&< .3/& tie ! , '65#7%;7' 5(9/&-

&0 $#$6/7# 5(,&0&< (17): 
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E#-&%.#7' $+7%5&+ @'5$64($6< "5+@&#* /3/7/&6(, 1c  6% 2c . M30 6'2' 

"5#5(,&0;7' $"(3<&#B -&%7/&&#4 + 5(,&0&&0* (19) )' &+30: 

 0kkkkkkkkk 322311332211332112 #$. .  (20) 

I5#5(,&0,9# B'2' )' &+30, 7'@&% ,#-&%.#6# - &<'2' @'5$64($6< 1c , -%)'-

,'3<&#,9# +7',+ 5/-'&%&$+. I5# 8<'7+ &/'1*()&' -&%6# @'5$64'$6( 2c  6% 0c . 

N'5$64($6< 2c  ,#-&%.%;7' - +7',#, H' 7%$% 3m  "',#&&% 7%6# 5/-'&%&$&/ &%3%-

2')@/&&0 -% "%58(%3<&'C .%$6'6'C "5#7+$',#* 4'3#,%&<. P'16' @'5$64($6< 2c  

1/- ,5%*+,%&&0 $#3 )#$#"%8(A ,#-&%.%;7' -% &%$6+"&'C >'57+3'C: 
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)/: z  – 5/-'&%&$&/ &%3%2')@/&&0 7/*%&(.&'A 4'3#,&'A $#$6/7# 2%$&#4%. 

D%2%3<&% @'5$64($6< 0c  ,(15'(-'306'5(, 1/- ,5%*+,%&&0 $#3 )#$#"%8(A 

,#-&%.%;6<$0 - +7',#, H' ,3%$&% .%$6'6% 4'3#,%&< +$(;A ,(15'7%9#&# "',#&-

&% , 4,5 5%-(, 1+6# 7/&9'C ,() .%$6'6# ,#7+9/&#* 4'3#,%&<, 6'16': 
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I()$6%,30C.# -&%./&&0 4'/>(8(;&6(, , )/6/57(&%&6 $#$6/7# 5(,&0&< 

(18), @'5$64($6< 1c  1/- ,5%*+,%&&0 $#3 )#$#"%8(A , %&%3(6#.&'7+ ,#230)( 1+)/: 
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Q'57+3% (23) $43%)%;6<$0 - ),'* )'1+64(, ( "5# +7',(, H' , $+7%5&#* 

@'5$64'$60* c1 6% c2 5/-'&%&$&( &%3%2')@/&&0 z ')&%4',(, )5+2#B )'1+6'4 1+-

)/ )'5(,&C,%6# &+3C. D2()&' - 5/4'7/&)%8(07# [2], )/ 7/*%&(.&% 4'3#,&% $#$-

6/7% 5'-230)%;6<$0 04 6%4%, H' $43%)%;6<$0 - ),'* ')&'7%$&#*, 5'-5%*+&'4 

$+7%5&#* @'5$64'$6/B 7'@&% ,#4'&%6# -% $"5'H/&#7# -%3/@&'$607#: 
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I()$6%,30C.# ,#5%-# )30 @'5$64'$6/B , (19), -%)%,9#$< ')&(;C - %7-

"3(6+) 4'3#,%&<, 7'@&% ,#-&%.#6# -+$#330 (. ?4 1%.#7', ,#5%-# )30 ,#-&%-

./&&0 -+$#330 &%1+3# -&%.&' $43%)&(9'2' ,#230)+ -( -1(3<9/&&07 65/6<'A 4'-

3#,&'A 7%$#. 

@)'&1.1": M30 ,#-&%./&&0 -+$#330 , 1%2%6'7%$',#* $65+46+5%* &/'1-

*()&#7 ;: $43%)%&&0 >(-#.&'A )#&%7(.&'A 7')/3( ,(15'7%9#&#; $43%)%&&0 7%-

6/7%6#.&'A 7')/3( "' >(-#.&(B )#&%7(.&(B 7')/3( ,(15'7%9#&#; 5'-,'0-%&&0 

$#$6/7# )#>/5/&8(%3<&#* 5(,&0&< )5+2'2' "'50)4+; %&%3(6#.&/ ,#-&%./&&0 

%7"3(6+)&#* -&%./&< -+$#3<. 
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%451**3 ( -#"5+/4 &' $"47+/4 4/+(*.; -#"1+$';. 

Prof. Ya.M. Khanyk, assist. D.P. Kindzera;  

doc. V.M. Atamanyuk – National University "L'viv polytechnic" 

Drying polydispersive coal mixtures after floatation 

Present experimental researches of drying polydispersive coal mixtures after floatati-
on. Present computation dependences for prognostication of process of drying in the first 
and second conditional periods. 
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