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Ground and choice of optimization criterions for calibration-polishing  

process of wooden boards materials by hard abrasive instrument 

Optimization criterions of calibration-polishing process for wooden board materials 
by abrasive cylinders are offered. Basic sources of economy are certain. Expression is fo-
und for determination of having a special purpose function. 

B*,$',* (' 6$*.%'((2 ;',1$3'0:(*+ $1/-$/3) .1$1)""%$"%(*;* 63.-
6$*@;/,)';* ('01?',: ." 6")(3/,4 $17-0:")'(*+. [+ $17-04)'((2 ;"?1 #.38/(4-

)',*/2 2& 902+"; #;3(* ("$; )*,$',, ,'& 3 902+"; #;3(* #'&-63)10:(*+ =3(. 

D1$9*8 902+ #'/0-7")-@ "/"%0*)"A -)'7*, "/&30:&* "#('5'@ #(*?1((2 
;',1$3'0";3/,&"/,3 6$".-&=3A. R'&*8 5*((*& .02 "61$',*)("7" -6$')03((2 /"-
%3)'$,3/,4 (' .1$1)""%$"%(*+ (#"&$1;' 60*,(*+) 63.6$*@;/,)'+ ;'@ "/"%0*-

)1 #('51((2, C" ;"?1 %-,* 6$"304/,$")'(1 6$*&0'.";: 2&C" ;',1$3'0:(3 
)*,$',* /,'(")02,: 50-80 % )3. #'7'0:(*+ )*$"%(*5*+ )*,$',, ' 6$*%-,"& 
63.6$*@;/,)' /,'(")*,: 8-9 % )3. "%/27- $1'03#'=3A 6$".-&=3A, ,".3 #;1(91(-

(2 )*,$', (' /*$")*(- (' 2 % .'/,: #;"7- #%30:9*,* 6$*%-,"& ." 10 % [2]. 

D3.+".* ." -6$')03((2 ;',1$3'0:(*;* )*,$',';* )3.&$*)'4,: 9*$"&3 
;"?0*)"/,3 .02 6$*8(2,,2 "61$',*)(*+ $391(: # 6*,'(:: 
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! !"#$%#&'()%%* &+,%- .#/,()"0#.0, 1- #2"3+-4 55 .26)7#(-4 &)638%# (,7 &+,%- 
#/.*$,( (-"#/%-90(); 

! #9,%:()%%* 3;320-(%#.0, ,%(3.0-9,<, !#('*&)%-4 ,& (-/#"#+ , &)+,%#: '.0)0-
2'()%%*, (!"#()783%%*+ ",&%#+)%,0%-4 #"$)%,&)9,<%#-034%,1%-4 &)4#7,(; 

! #/="'%0'()%%* 9,% "3)6,&)9,5 !"#7'29,5 0) 32#%#+,1%# (-!")(7)%-4 &%-8#2 %) %35. 

>%)6,& (-2#"-.0)%%* )/")&-(%-4 ,%.0"'+3%0,( /)$)0#?)"#(#5 .0"'20'-

"- (8#".02-4 )/")&-(%-4 9-6,%7",() 76* &7,<.%3%%* !"#93.' 2)6,/"'()%%*-

?6,;'()%%* !6-0%-4 73"3(%-4 +)03",)6,( 7)@ &+#$' &"#/-0- (-.%#(#2 !"# 

+#86-(,.0A 32#%#+,5 2#?0,( &) ")4'%#2 &)+,%- ?6,;'()6A%#5 ?2'"2- 0) &+3%-

?3%%* .3"37%A#5 0#(B-%- #/"#/6:()%-4 !6-0. 

C6* (-!)72' #/"#/63%%* #7%-+ ?6,;'()6A%-+ )$"3$)0#+, B# .26)-

7)@0A.* & 7(#4 .-+30"-1%# "#&+,B3%-4 )/")&-(%-4 9-6,%7",(, &) 9,6A#(' ;'%-

29,: !"-<%*0) &)$)6A%) 32#%#+,* D&)$: 

 D&)$ = D&?6 + D&+0, (1) 

73: D &?6 – 32#%#+,* (,7 &)+,%- ?6,;'()6A%#5 ?2'"2- %) )/")&-(%, 9-6,%7"- &) 

!3",#7 7# 54 !#(%#$# .!")9:()%%*, $"%.; D&+0 – 32#%#+,* (,7 &+3%?3%%* .3-

"37%A#5 0#(B-%- #/"#/6:()%#$# +)03",)6' &) !3",#7 7# !#(%#$# .!")9:()%-

%* )/")&-(%-4 9-6,%7",(, $"%. 

E (-")&, (1): 

 D&?6 = F?6 – F)9, (2) 

73: F?6 – ()"0,.0A ?6,;'()6A%#5 ?2'"2-, *2) (-2#"-.0)%) 76* &7,<.%3%%* !"#-

93.' 2)6,/"'()%%*-?6,;'()%%* &) !3",#7 7# !#(%#$# .!")9:()%%* )/")&-(%-4 

9-6,%7",(, $"%.; F)9 – ()"0,.0A )/")&-(%-4 9-6,%7",(, *2, (-2#"-.0)%, 76* 

&7,<.%3%%* !"#93.' 2)6,/"'()%%*-?6,;'()%%* &) !3",#7 7# 54 !#(%#$# .!")-

9:()%%*, $"%. 

F)"0,.0A ?6,;'()6A%#5 ?2'"2- (-&%)1)@0A.* &) (-")&#+: 

 F ?6 = S?6!N(?2!F#7.?6, (3) 

73: S?6 (S?6 = L!!B) – !6#B) #/"#/63%-4 !6-0 &) !3",#7 7# !#(%#$# .!")9:-

()%%* )/")&-(%-4 9-6,%7",(, +
2
; L! – 7#(8-%) ?6,;'()%%* )/")&-(%-4 9-6,%-

7",( 7# !#(%#$# .!")9:()%%*, +; F – ?-"-%) #/"#/6:()%-4 !6-0, +; N (?2 – 

%#"+)0-( (-0")0 ?6,;'()6A%#5 ?2'"2- %) #7-%-9: !6#B,, +
2
/+

2
; F#7.?6 – 9,%) 

?6,;'()6A%#5 ?2'"2-, $"%/+
2
. 

F)"0,.0A )/")&-(%-4 9-6,%7",(: 

 F )9 = F #7.)9!n, (4) 

73: F #7.)9 – ()"0,.0A #7%#$# )/")&-(%#$# 9-6,%7"), $"%.; n – 2,6A2,.0A )/")&-(-

%-4 9-6,%7",( ' ?6,;'()6A%#+' )$"3$)0,, ?0. 

D2#%#+,* (,7 &+3%?3%%* .3"37%A#5 0#(B-%- #/"#/6:()%#$# +)03",)6' 

D+)0 (26:1)@ 7(, .26)7#(,: 32#%#+,: (,7 &+3%?3%%* (-0")0 6,.#+)03",)6,( D6 

0) 32#%#+,: (,7 &+3%?3%%* (-0")0 &('*&%-4 +)03",)6,( D&(: 

 D +)0 = D 6 + D &(. (5) 

G(#@: 13"$#: 

 D&6 = h3 ! L! ! F!N#76!F#76, (6) 

 D&( = h3 ! L! ! F! N#7&!F#7&, (7) 
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73: h3 (h3 = H – Hmin) – 0#(B-%) &32#%#+63%#$# ?)"', +; H – 7,<.%) .3"37%* 

0#(B-%) #/"#/6:()%-4 !6-0, +; Hmin – +,%,+)6A%# +#86-() .3"37%* 0#(B-%) 

#/"#/6:()%-4 !6-0 (+,%,+)6A%#: (()8):0A 0)2' 0#(B-%' #/"#/6:()%#5 

!6-0-, B# 7)@ &+#$' &)/3&!31-0- %#"+)0-(%, (-+#$- 7# ",&%#0#(B-%%#.0, 0) 

(-.#0- +,2"#%3",(%#.03< #/"#/6:()%#5 !#(3"4%, !6-0), +; N#76 – %#"+)0-( 

(-0")0 6,.#+)03",)6,( %) (-$#0#(63%%* !6-0-, +
3
/+

3
; F#76 – 9,%) #7-%-9, &32#-

%#+63%#$# 6,.#+)03",)6', $"%/+
3
; N#7& – %#"+) (-0")0 &('*&%-4 +)03",)6,( %) 

(-$#0#(63%%* !6-0-, 2$/+
3
; F#7& – 9,%) #7-%-9, &32#%#+63%#$# &('*&%#$# +)03-

",)6', $"%/2$. 

I,7.0)(-(?- (-")&- 2…7 ' 1, #0"-+)@+#: 

 D &)$ = L!!B![N(?2!F#7.?6 + (H – Hmin)!(N#76 !F#76 + N#7& !F#7&)] – F #7.)& !n.  (8) 

I,7.0)(-(?- ' (-")& (8) &%)13%%* L! [1], #0"-+)@+# #.0)0#1%-< (-")& 

9,6A#(#5 ;'%29,5: 

D&)$ = (1802,01 – 557038,40!H + 41,22!S(H) + 349213,94!H% +  

 + 199490,65!V + 1205,75!Vs + 30070,46!Kz – 3,02!H9 –  

 – 25358,48!H!S(H) + 109,10!H!H% + 15249,01!H!V – 5790,73!H!Vs +  

 + 49965,22!H!Kz + 218,38!H!H9 – 15869,87!S(H)!H% + 2,56!S(H)!V –  

 – 5,89!S(H)!Vs – 30,69!S(H)!Kz + 2703,38!S(H)!H9 – 25512,49!H%!V +  

 + 5274,91!H%!Vs + 25106,64!H%!Kz – 144,44!H%!H9 + 1010,80!V!Vs –  
 – 34580,35!V!Kz – 2,52!V!H9 + 15387,20!Vs!Kz + 15,02!Vs!H9 –  

 – 1685,95!Kz!H9 + 764,99!H
2 –

 7,99!S(H)
2 +

 12522,66!H%
2 –

  

 – 1470,25!V
2
 – 322,79!Vs

2
 + 15,74!Kz

2
 – 5,19!H9

2
)! B![N(?2!F#7.?6 +  

  + (H – Hmin)!(N#76!F#76 + N#7&!F#7&)] – F#7.)9 !n.  (9) 

C6* (-!)72' 2)6,/"'()%%*-?6,;'()%%* 73"3(%-4 !6-0%-4 +)03",)6,( 

7(#+) ?6,;'()6A%-+- )$"3$)0)+- 32#%#+,* (,7 &)+,%- ?6,;'()6A%#5 ?2'"2- 

%) )/")&-(%, 9-6,%7"- (-&%)1)@0A.* &) (-")&#+: 

 D&?6 = F?61 + F?62 – F)91 – F)92, (10) 

73: F?61 – ()"0,.0A ?6,;'()6A%#5 ?2'"2-, *2) (-2#"-.0)%) 76* &7,<.%3%%* 

!"#93.' 2)6,/"'()%%*-?6,;'()%%* &) !3",#7 7# !#(%#$# .!")9:()%%* )/")-

&-(%-4 9-6,%7",( !3"?#$# ?6,;'()6A%#$# )$"3$)0', $"%.; F?62 – ()"0,.0A ?6,-

;'()6A%#5 ?2'"2-, *2) (-2#"-.0)%) 76* &7,<.%3%%* !"#93.' 2)6,/"'()%%*-

?6,;'()%%* &) !3",#7 7# !#(%#$# .!")9:()%%* )/")&-(%-4 9-6,%7",( 7"'$#$# 

?6,;'()6A%#$# )$"3$)0', $"%.; F)91 – ()"0,.0A )/")&-(%-4 9-6,%7",( !3"?#$# 

)$"3$)0', *2, (-2#"-.0)%, 76* &7,<.%3%%* !"#93.' 2)6,/"'()%%*-?6,;'()%%* 

&) !3",#7 7# 54 !#(%#$# .!")9:()%%*, $"%.; F)92 – ()"0,.0A )/")&-(%-4 9-6,%-

7",( 7"'$#$# )$"3$)0', *2, (-2#"-.0)%, 76* &7,<.%3%%* !"#93.' 2)6,/"'()%%*-

?6,;'()%%* &) !3",#7 7# 54 !#(%#$# .!")9:()%%*, $"%. 

F)"0,.0A ?6,;'()6A%#5 ?2'"2- (-&%)1)@0A.* (-")&#+: 

 F?6 = (L1I + L2I)!B!S?6!N(?2!F#7.?6, (11) 

73: L1I – 7#(8-%) ?6,;'()%%* )/")&-(%-4 9-6,%7",( !3"?#$# )$"3$)0' 7# 54 

!#(%#$# .!")9:()%%*, +; L2I – 7#(8-%) ?6,;'()%%* )/")&-(%-4 9-6,%7",( 

7"'$#$# )$"3$)0' 7# 54 !#(%#$# .!")9:()%%*, +. 
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F)"0,.0A )/")&-(%-4 9-6,%7",(: 

 F )& = (F#7.)9.max + F#7.)9.min!k)! n, (12) 

73: F#7.)9.max – ()"0,.0A #7%#$# )/")&-(%#$# 9-6,%7") 0#$# ?6,;'()6A%#$# )$"3$)-

0', *2-< !"#?6,;'@ 7# !#(%#$# .!")9:()%%* /,6A?' 2,6A2,.0A !#$#%%-4 +30",( 

%,8 ,%?-<, $"%.; F#7.)9.min – ()"0,.0A #7%#$# )/")&-(%#$# 9-6,%7") 0#$# ?6,;'-

()6A%#$# )$"3$)0', *2-< !"#?6,;'@ 7# !#(%#$# .!")9:()%%* +3%?' 2,6A2,.0A 

!#$#%%-4 +30",( %,8 ,%?-<, $"%.; k – 2#3;,9,@%0, B# (")4#('@ ",&%-9: ' !3",#7, 

"#/#0- 7# !#(%#$# .!")9:()%%* )/")&-(%-4 9-6,%7",( 7(#4 ?6,;'()6A%-4 )$"3-

$)0,(; n – 2,6A2,.0A )/")&-(%-4 9-6,%7",( ' ?6,;'()6A%#+' )$"3$)0,, ?0. 

J#3;,9,@%0 k ' (-")&, 12 (-&%)1):0A *2: 

 k = Lmax! / Lmin!,  (13) 

73: Lmax! – 7#(8-%) !"#93.' 2)6,/"'()%%*-?6,;'()%%* 7# !#(%#$# .!")9:-

()%%* )/")&-(%-4 9-6,%7",( 0#$# ?6,;'()6A%#$# )$"3$)0', *2-< !"#?6,;'@ 

/,6A?' 2,6A2,.0A !#$#%%-4 +30",( %,8 ,%?-<, +; Lmin! – 7#(8-%) !"#93.' 2)-

6,/"'()%%*-?6,;'()%%* 7# !#(%#$# .!")9:()%%* )/")&-(%-4 9-6,%7",( 0#$# 

?6,;'()6A%#$# )$"3$)0', *2-< !"#?6,;'@ +3%?' 2,6A2,.0A !#$#%%-4 +30",( 

%,8 ,%?-<, +. 

D2#%#+,* (,7 &+3%?3%%* .3"37%A#5 0#(B-%- #/"#/6:()%#$# +)03",)6' 

76* (-!)72' #/"#/63%%* 7(#+) ?6,;'()6A%-+- )$"3$)0)+- (-&%)1)@0A.* *2: 

 D&+0 = (H – Hmin) ! Lmax! !F!(N #76!F#76 + N#79!F#79). (14) 

F-2#"-.0#(':1- 5.10…5.14, #0"-+)@+# (-")& 76* (-&%)13%%* &)$)6A-

%#5 32#%#+,5 ' !"#93., #/"#/63%%* 7(#+) ?6,;'()6A%-+- )$"3$)0)+-: 

 D&)$ = (L1I + L2I)!B!S?6!N(?2!F#7.?6 – (F#7.)9.max + F#7.)9.min!(Lmax!/Lmin!))× 

 × n + (H – Hmin) ! Lmax! !F (N#76!F#76 + N#7&!F#7&) (15) 

K#7,, !,7.0)(-(?- ' (-")& 15 &%)13%%* L1I 0) L2I [1], #0"-+)@+# #.0)-

0#1%-< (-")& 9,6A#(#5 ;'%29,5: 

D&)$ = (288593,89 – 569149,32!H + 840,19!S(H) + 329371,76!HH1 +  

 + 31984,39!HH2 + 159328,34!V + 28932,31!VS + 29133,29!KZ1 +  

 + 30096,23!KZ2 + 6980,08!HL1 + 2153,58!HL2 – 18757,12!H!S(H) +  

 + 5413,17!H!HH1 – 2483,62!H!HH2 + 6528,24!H!V + 21017,21!H!VS +  

 + 37528,05!H!KZ1 – 17273,17!H!KZ2 – 3820,37!H!HL1 – 213,32!H!HL2 –  

 – 18555,31!S(H)!HH1 – 1276,74!S(H)!HH2 – 4494,36!S(H)!V +  

 + 4187,83!S(H)!VS – 4499,57!S(H)!KZ1 – 3591,80!S(H)!KZ2 +  

 + 3292,87!S(H)!HL1 – 755,52!S(H)!HL2 – 4907,69!HH1!HH2 –  

 – 17793,26!HH1!V – 15917,26!HH1!VS + 19759,84!HH1!KZ1 –  

 – 138,60!HH1!KZ2 + 1838,32!HH1!HL1 – 1013,93!HH1!HL2 +  

 + 2641,64!HH2!V – 5553,65!HH2!VS – 4074,26!HH2!KZ1 –  

 – 990,76!HH2!KZ2 + 1222,01!HH2!HL1 + 748,81!HH2!HL2 –  

 + 768,31!V!VS – 28180,56!V!KZ1 + 4291,17!V!KZ2 + 202,09!V!HL1 +  

 + 84,98!V!HL2 – 2084,48!VS!KZ1 – 12933,88!VS!KZ2 –  

 – 52,23!VS!HL1 – 15,25!VS!HL2 + 2378,12!KZ1!KZ2 + 912,58!KZ1!HL1 –  

 – 488,14!KZ1!HL2 + 670,43!KZ2!HL1 + 2324,82!KZ2!HL2 +  

:$5"1.)* .0'&)", 2004, .)8. 14.1 

3. ;,3&1/1<0= 2$ 5'2$2"5.$&&= +,#,.117#17&)3 80+8#)>?'2. 61

 + 16,268!HL1!HL2 + 18062,51!H
2
 + 2237,21!S(H)

2
 + 6289,17!HH1

2
 – 3673,29!HH2

2
 – 

– 2746,99!V
2
 – 431,46!VS

2
 + 1719,45!KZ1

2
 + 2640,22!KZ2

2
 – 2,80!HL1

2
 – 

– 0,878!HL2
2
 )!B!S?6!N(?2!F#7.?6 – (F#7.)9.max + F#7.)9.min!(Lmax!/Lmin! ))n + 

 + (H – Hmin) ! Lmax! !F(N#76!F#76 + N#7& F#7& )  (16) 

@02,#$25#$ 
1. A0*"1 B.C. C#(8-%) ?6,;'()%%* &) !3",#7 .0,<2#.0, 8#".02#$# )/")&-(%#$# 9-6,%-
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!"# 674.02.621.923  "$%. &.'. ($)*+,, -+).. /01). )+2- – !-,"34! 

KLMLN;!KC COKC6PJ:PQ AK!RSJ S6 RKC:C;! T@U  

BOKBO@L::U VCGPJ:BW TLKLJP:P 

P#&"#/63%# "393!0'"' 8#".02-4 ?6,;'()6A%-4 2"'$,( & )/")&-(' $")%)0' %) 
3!#2.-7%#-;3%#6A%,< &('*&9,. Q0"-+)%# %#+#$")+' 76* (-&%)13%%* !"#93%0%#$# 
(+,.0' &('*&2- 76* #0"-+)%%* ,%.0"'+3%0,( !#0",/%#5 0(3"7#.0, 0) .0"'20'"-. 

Doc. I.M. Gonchar – USUFWT 

Abrasive grenade instruments for the processing of massive timber 

A recipe of hard grinding instruments from the abrasive grenade on the epoxide-phe-
nol bunch has been designed. There has been got a nomogram for the percentage contain 
determination of the bunch. That provides an opportunity to get an instrument of needed 
structure and hardness. 

I#!3"37%, 7#.6,783%%* !"#93.' #/"#/2- +).-(%#5 73"3(-%- )/")&-(%--

+- 2"'$)+- & $")%)0', *2, +- !"#(#7-6- [1], !#2)&)6- 54%: 7#.0)0%: 3;320-(-

%,.0A !#",(%*%# & ")%,?3 &)!"#!#%#()%-+- 76* #/"#/2- 2"'$,( & )/")&-(' 2"3-

+3%:. P#&"#/2) "393!0'"- 2"'$,( & $")%)0' +)@ %3&)!3"31%' )20')6A%,.0A & #$-

6*7' %) 03, B# "#7#(-B) 9A#$# )/")&-(' @ ( E2")5%,, ) &) +34)%,1%-+- 0) ,%?--

+- (6).0-(#.0*+- (,% +)@, !")20-1%#, 0)2, .)+, !#2)&%-2- *2 )/")&-( 2"3+3%:. 

R")%)0 %)638-0A 7# !"-"#7%-4 +)03",)6,(, *2-< @ .!#6'2#: Al, Fe, Cr, 

Co, Mg, Mn & SiO2.C6* (-$#0#(63%%* )/")&-(%-4 ,%.0"'+3%0,( (-2#"-.0#('-

:0A ,&#+#";%' .'+,? )6A+)7-%', !,"#2' , .!3.)"7-%'. 

F,7#+#, B# &('*&2) )/")&-(%-4 2"'$,( 76* #/"#/2- 73"3(-%- 0) 73"3-

(-%%-4 +)03",)6,( +#83 /'0- /)236,0#(#:, )/# 3!#2.-7%#-;3%#6A%#:. H)<-

2")B' ",8'1' &7)0%,.0A !#2)&':0A ?6,;'()6A%, 2"'$- %) /)236,0#(,< &('*&9,. 

C# %37#6,2,( 9,@5 &('*&2- %3#/4,7%# (,7%3.0- ?(-72' (0")0' 2"'$)+- 0(3"7#.-

0, (2#6# 10…12 % &) +,.*9A) !,7 7,@: )0+#.;3"%#5 (#6#$- 0) ?(-723 .0)",%%* 

&('*&2-. S,6A? (-.#2, !#2)&%-2- (#6#$#.0, 0) (#7#.0,<2#.0,, ) 0)2#8 /,6A? 

0"-()6-< 03"+,% &/3",$)%%* ,%.0"'+3%0) &)/3&!31'@0A.* 3!#2.-7%#-;3%#6A-

%#: &('*&2#:. T2 !#2)&)6- !#!3"37%, "#/#0- & 7#.6,783%%* .26)7' 3!#2.-7-

%#-;3%#6A%#5 &('*&2- 73"3(##/"#/%-4 )/")&-(%-4 2"'$,(, %)</,6A? 3;320-(-

%#: %3#/4,7%# (()8)0- 3!#2.-7%#-;3%#6A%' &('*&2' %) #.%#(, &('*&%#$# ;3-




