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CHMerpHMHHM [ 1]. Y  npHM03y60My 3y6HacTOMy 3aiienjieHHi 3 caTejiiTaMH 
TaKHfi hmkji flopinnioc 27cIn, y mjiiubOBOMy 3'eananHi -  2nlk (/ina pe/iyKTopiB 
THny Raba 118/76 KijibKicTt caTejiiTiB n=3, KijibKicTb BHyTpiujHix 3y6u,iB 
eniu,HKJiy k=64). HaBaHTaweHtia Bijj care^iTiB Ta uiJiiuiB 3Mimem ao pi3HHx 
KpaiB eniumcny ti 3yMOBjiiotoTb nepiBHOMipHHH po3no,ai.n HanpyaceHb r 
ocbOBOMy HanpaMKy. BiaoMi po3paxym<oBi MO^ejii p.nn KOMnoHeuxiB 
Aec|)opManiii i BHyrpiiumx chjiobhx (jmicropiB oGoay eninHKJiy «njiaBaio>ioi» 
K onc rpyKniV ne BpaxoByiorb 0 3 Ha>ieny acnM exp ito  h abam a>K ehh h .

3anporiOHOBaHO ajiropHTM (j)opMyBannsi po3paxymcoBMx Moflejieii 
o6o.ua eriiuHKJiy, ax tohkoto KUibua, 3acnoBaHHH na latumi chctcmh fliiOMHx 
naBanraxvenb KOMrioneHTaMH chmctphhhhmh i kocochmciphmhhmh bUiiocho 
cepe^HHH i<ijibn5i. J\sia po3paxyHKy BuyTpiuiHix 3ycmib i Hanpy>Kenb 
3acTOcoBano MeTojS (})parMeHTauii' 30BHimHix naBanTawenb, i<o>Kiie 3 hkhx 
3aMimoeTbca TpbOMa eKBiBajieHTHHMH 3ycn;uiaMH F,h Fri, M, ( i=n Ta i=k), 
npnKjia;i,enHMn no cepe/i.HHHoV riOBepxHi o6o,na. HaBanTa>!ceHiiH eniuwoiy 
MaiOTb 6yTn CTaTHMHO 3piBiiOBa>i<enHMn. P03paxyH0K ripoBefleno /uni nepejui'ii 
3 KyTOM 3anenjieHHa aw=25 ,3 °, HaBaimxceHOi 06epT0HHM momchtom 7’o=4,0 
kH m. BH3HaMeno BHyTpiumi 3ycn.nma y cepeflHHHin noBepxHi o6o.aa 11a 
flijiaHKax 3 3y6u«MH F„ =13090  H, F„=6 I83 H, M ,~-\ 12 Hm ra 3i uijihuhmh 
Pu~-608  H, Pri=287  H, Ms=5,25 H m. PciyjibrarH po3paxyHKiB HopMajibHHX 
nanpjoKenb, M ila, naBefleHo y Ta6jmui.

Ta6jiuifx
P o 3 p a x y n o K  H o p M a j ib H H X  i i a i i p y A e m . ____________________

HanpyjKeims)
y  30Hi HanainiwccHoro jyOua 

H a noBcpxni
llOCCpC/IHIli Ml VIC 3y6naMH 

Ha noBepxni
Biiyrpiinniii 30BIlilUHlfi Bnyipim niii 30BnilllHiH

Bifl paaiajibHHx chji -102,9 106,9 87,4 -79,2
Bi;< KOJIOBHX CHJI -7,5 -7.5 0 0
Bifl MOMenxiB -42,8 42,8 0 0
CyMapni -153,2 142,2 87,4 -79,2

BcTanoBJieHO, mo HopMa_nbm HanpyweHna nepeBepmyiOTb /um m ni y 
15 ...20  pa3iB. HafiGijiBijji nanpywenHfl cnpHHHHJHOTb pajiiajibui chjih b 
sa 'ienjienni. Koe(|)iuieinu acnMetpiV unKJiy ;uia 30BHiiuHb0T Ta BHyrpiuiHboV 
n o B e p x o H b  eniuwiaiy Re=-1,75, /?,-=-0,557, o n e  CTiHKa o6o/ia Mae 
po3paxoByBaTHca Ha onip 6araTOUHKJiOBiH BTOMi [2],

I. Fymupn, C.C. ModejuoauiiHx eiOpoaKmiiBHocmi I diazuocmuKa yuiKodotcenb 
KOJiiCHUX pedyKmopie mponeu6ycie /  C.C. Fymupn, P,.M. BopdemoK, A.M. L.lanum // 
ripo6jieMU oOmcjiioeajibHoi mcxcuuku i MitfHocmi KoncmpyKifiu: 36. nayx. npaip,. -  
fjninpo: IIayi<a i oceima, 2010. -  Bun. 14. -  C. 134-140. 2. Ariza, J. M. Tensiones en



e jes  huecoa con  una g r ie ta  su p erfic ia l ba jo  flex ion  ro la liva  /  J.M. A riza , S.S. 
G utyrya, Yu.M. Jo m ya k  / /  R evista  d e  Ingenieria DYNA, Hilbao, Spain, E n ero-F ebrero  
2014, Vol. 91, N s l.  -  P  10- 14.
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m o a e j u o b a h h a  a h h a m i h h h x  r iP o n E c iB  y r ipyw H M X
CH CTEM AX CTFMMKOBOFTMJIKOBOrO BEFCTATA

MODELING OF DYNAMIC PROCESSES IN ELASTIC SYSTEMS OF 
BANDSAW MACHINE

Jliflin ^H'HoOa1, O.ibra MeHbimiKOBa1, O-ribra X htphk2,
XpH CTHHa Jlim H H C b K a2

' J l b t s i o c b K u u  d e p j t c a e n n i i  y n i e e p c u m e m  G e j n e m i  o i c u m m e d b u i b H O c m i ,  

a y n .  K j i e n a p i a c b K a ,  3 5 , m .  U b e i e ,  7 9 0 0 7 , y i c p a i n a ; 

1 H a y i o n c u i b n a  a n a d e M i n  c y x o n y m n u x  e i i i c b K  

L M e u i  s e m b M a n a  f l e m p a  C a ? a u d a lm o < 'o ,  

e y j i .  r e p o i a  M a u d a n y ,  3 2 , m .  U b e i e ,  7 9 0 1 2 , V K p a u i a .

Dynamic processes in mechanisms o f  culling and feeding o f  handsaw 
machine investigated using dynamic models with three masses. Transverse 
vibrations o f  band .saw blades is investigated on the basis o f  differential 
equations o f  the stretched movable rod.

BtonaManbHHH Brume Ha AOBroBiimicTb ByibKoV CTpi'iKOBOi rmjiKH ra 
TOHHicTb pO 'U lH JIlO BaH H H  flepC B H H H  M aiOTb A H H aM iM H i B JiaC T H B O C li BepCT aT a, 5IKi 

3ajie>KaTb BiA napaMeTpiB npyatHHX chctcm hk MexaniiMy pi3aiiH5i, TaK i 
Mexani3My noAaBanna. rioTpi6Hi BjiacTHBOCTi BepcTa'ra •iaGeaiiCMyKiTb, 
BpaxoBytoMH ni;i Mac npoeKTyBaHHs AHHaMiimi npouecH, aid BHHHKaioxb iipn 
BMMKanHi, b y c T a jr e n o M y  pyci 6e3 iihjihhhsi Ta b npoueci nmiHHHfl AepeBHHH.

n i a  Hac BMHK3HH51 Mexani3M y pi3aHHa KOJiHBamix o6yMOBjieHi 
xapaKTepMCTHKaMH ejieKTpoABHryna. O ckuilkh  b iuexaHi3Mi pisaHHsi 
ropH30H TajibHoro CTpiMK0B0nnjiK0B0r0 BepcTaTa oG cpraiibH i MacM p o iM im eu i 
Ha ip b o x  B ajiax, a  CTpinKOBa rim m a e B oaHonac T sroB oio  jiaHKOK) i nmiHJibHHM 
iHCTpyMeHTOM, TO B p03paXyHK0Bifi MOAejli Vl AOUUlbHO BHA1J1HTM HK OKpeMy 
npyK H y naHKy. T a n a  p03paxyHK0Ba cxeM a MexaHi3My pi3aHHH A03BOJiae 
BCT3H0BHTH AOAaTKOBe AHHaMlMHe H3BaHTa>KCHHfl Ha iHCTpyMeHT niA Mac



n y c K y  B e p c T a T a  3 y p a x y B a H H H M  in a e M O / iiY  C K/ ia/ iH M K iis  r ip y x a io V  c h c t c m h :  

e ^ e K i p o A B H r y n a ,  M e x a H i3 M iB  n e p e / ia B a n n s i T a  n H j ia j ib H o r o  iH C T p y M e m a .

B y c T a j i e H O M y  p y c i  M e x a n i 3M y  p i3a H H a  lc p y T H j ib H i K O jiH B a H H H  

o G e p T O B H X  M a c  n p y * n o i c h c t c m h  H e ra T H B H O  B n j iH B a iO T b  Ha A o a r o B i ' iH i c T b  

C T p iM K O B O i nn/iKH, 3 6 y p t o io H H  n n o n e p e M H i  K O J iH B a iu iH .  K p y T H j ib H i  K O J IH B 3 HHH 

o 6 e p r o B n x  M a c  M e x a n i s iv iy  n o / u iB a H iis i n p M 3B O A » T b  a o  n e p e A 'i a c H o r o  

c n p a u iO B a H H H  r i iA U J H n H H K O B H X  o n o p .  Tatd k o j i h b s h h h  A O C J i iA w e H i T e w  3a 

AonoMoroio TpmviacoBHx p03paxynK0BHx c x e M  i chctcm BiAnoBiAHHx 
A H c j ie p e im ia ^ b H H x  p iB H a u b  [ 1],

[ l o n e p e lm i KOJiHBamiH CTpiMKOBOi hhxikh  BHHHicaiOTb yuacjiiA O K  /iiV 
H eC T ap o ro  o 6 e p T O B o ro  MOMeHTy b !a  e jieK T pO A B H ryna Ha t s ito b o m y  iuuiKOBOM y 
uiK iBi; A H C ^ j ia n c y  nHJiKOBHX HiKiBiB, He3H aM H oro eK C uem pH C H T eT y 
H anpsiM H H x poiiH K iB . Tani KOJiHBanHfl He TijibKH no3HaHaTHMyTbca na 
CTifiKOCTi Ta BTOMHifi MillHOCTi nHJIKH, a T3K0JK MC)>Kyrb npH3BOAHTH AO 
XBHJlHCTOCTi H pO nH Jiy Ta 3HH>KeHHM TOHHOCTi p03HHJllOBaHHSI. O cK ijIbK H

By3bKa CTpi'iKOBa nnjiKa pyxacTbcn 3i 3HaHHOK) uiBHAKicno (ao 50 m/c), to ju m  
MOAejHOBaHHfl BHMymeHHX nonepenHHX KO^HBanb nojioTna hhjikh 
CKopiiCTa^HCb AH(j)epeHuiajibHHM piBHHHHHM y 3m 1hhhx Efijiepa 3 mscthhhhmh 
nOxiflHHMH, BB3>KaK)HH nOJIOTHO nHJIKH pyXOMHM CTep>KHeM, p0 3THTHyTH M 

3MiHH0 K) CMJIOK) [2],
3 3  p e 3 y j i b T a T a M i i  m o a c j i j o b s h h h  A H H 3 M i m m x  n p o u e c i e  y  n p y m i H x  

C H C T e M a X  C T p i H K O B O n H J I K O B O r O  B e p C T 3 T3  o 6 l I H C J ie H i  A H H 3 M i l m i  M O M e i lT H  H 3  

B3 JI3 X o 6 e p T O B H X  M 3 C n i A  H3 C B M H K 3 HH5! T a  y C T a J l C H O r O  p y x y ,  B H3 H3 H e n i  

M acT O T H  B J i a c H w x  K0 J iH B 3 H b  n p y w H M x  j i 3 h o k  M e x 3 H i3 M y  p i 3 3 H H 5i T a  M e x a H i 3 M y  

n o A a B a H n a ,  p o 3 p 3 x o B 3 Hi a M n j i i x y A H  K O J iH B a H b  p o 3T « r n y T o r o  p y x o M o r o  

n 0 J1 0 T H 3  nH JIK H .

I. /(3106a J1.&. KpymwibHi k o j i u g o h h h  npueoda MexaHi3My nodaaanwi 
cmpi'tKoeoniuiKoeoeo eepcmama/  J1 .0 Jf3io6a, O.B MenbiuuKoaa, X.l. 
J l i u t u H C b M , . !  T.PeOesmoK/ HayKoeuu e ic t iU K  HJ1TY y x p a iH U .  Bun. 25.6, 2015, -  C.20I- 
206. 2. L. Dzyuba Resonant vibrations o f the moving band saw blade with variable 
tension./ L. Dzyuba, O./Khytriak, O.Menshykova, l.Rebeznyuk / Technical Sciences. 
Universit oj'Warmia and M a z u r y  in Olsztyn (Poland).2015, 18(1). 35-45.

YflK 621.01 

A O C J IIA W EH H fl T E X H O J IO ril P EM O H T Y  U ,EM EHTHO i n E 4 I 13 
3AM1HM H A CTH H H  O EH H A H K H

RESEARCH TECHNOLOGY REPAIR CEMENT KILN WITH 
SUBSTITUTION OF SHELL



J I i o a M i u i a  /I,3M)Ghk, i l p o c J i a B  3 iH b K O , A H f l p i i i  ^ h o 6 h k

Haijionanbiiuu ynieepcumem «Jlb(siacbKa nonimexMK.a», 
eyn. C. Eaudepu, 12, m . Jlboia, 79013, )/Kpauia.

The analysis features repairs fo r  cement kilns the replacement o f  extended 
areas o f  housing shells. Showing the need to use temporary support elements 
and take into account their elastic deformation. Done necessary calculations 
fo r  the eight reference unit. Tall determined position o f  all temporary and 
permanent supports.

C yn acn i oG eproBi ueineHTHi n e Lii xapaKTepn3yK)Tbcsi iH aqnoio  
MeTajioMicTKicTio Ta ra6apnTnicTK> nopiBHsmo 3 pemTOio o 6 ’eicriB ueMeHTHOi 
fipOMHCJlOBOCTI, K0HCTpyKTHBH0 IX BHrOTOBJIJHOTb 3 npOTflJKHOTO HMJliH/J,- 
pHHHoro K opnyca, m o cneuiajibHO <j>yrepOBaHHM i3 cepejiHHH Ta BCTaHOBJieHnft 
na onopH i ejieMenTH [ 1 ]. V  n p o u eci eKcnjiyaTaniV Bifl6yBaeTbca HepiBHOMipue 
HaBaHTa>KeHHH Ta narpiBaHHH K opnyca 3 noBijibHHM fioro oGepTannaM  
HaBKOJio o c i. n p n  ubOMy BHHHKaioTb jioKajibHi Ae<])opMauii (bm ’h th h h  Ta 
onyKJiocTi), np onajm , TpimHHH, pyftHyBaHHa 3BapHHx a6o  3aKJieriKOBnx iiibIb 
ra  iHiai ,ae(|)CKTH. Y ce  u e , npn KaniTajibnoMy peMOHTi, 'jyMOBjnoe BiAHOBJiennH 
MacTHH a 6 o  3aMiny onpeiviHx AinaHOK Kopnyca. 3Hai(Ha Maca t3 k h x  
KOHCTpyKum i bhcok3 BapTicTb npocroioB anhh noT pe6ye iiib h /ik o io  Ta 
sudciioro BMKOH3HHH po6iT  Ha y c ix  CTaaiax npoeKTy 3 h Itk o io  ftoro  
opran i3an ie io . 3oKpeMa, 33MiHa nacTHHH o 6 n iiaHKH K opnyca, n ep e /i6 3 4 a e  
BejiHKMM o 6 cn r  n im o to b m h x  onepau ifi. O ahhm  3 b3>kjihbhx e/ieMeHTiB e 
'iaS esne'ie im a Heo6xiAHoV JiiniY reoMeTpHHHOi o c i o6h'i;ihkh Kopnyca.

BiflOMO [2 ], m o po3pi3anna Kopnyca npH3BOAHTb a o  Bi/ixmienhm 
TopueBHX nepepiiiB  Bla napanejibHOCTi Ha acsikhh KyT. y pe3yjibTaTi, 
cthKyBaHHa hoboY fli^aHKM 6yo.e y ip y /m en e , 3 reoMeTpHHHa Bicb BiAxiijiHTbca 
BiA npHMoiiiniHHocTi. ToMy 3acTOCOByiOTb Ae«Ke 3MimeHHfl onopw bhh3 ajih 
3a6e3neMenHH HyjibOBoro 3HaneHHH onopH oro MOMemy. riHTanHa 3aMinn 
niA6aHAa>KHnx o 6 hm3 m ok, AOCT3TH bo  Ao6pe BHCBiTJiene b c n e u ia ^ b n iM  

jiiTep3Typi [2 , 3 ]. 3 o K p e M a ,  BHKOHaHO BpaxyBaHHa npy>KH H X Ae(|)opMauiH 
ejieMeHTiB onopHHx By3/iiB Ta po3po6jieHo cneu ianbiu iii M3TeMaTimnnM 
anapaT  [4]. OAHaK 3aMiHa 6Lnbm np0Ta>KH0i Ai-naHKH mi>k ABOMa a6o  TpbOMa 
onopaMH A ocjiiA ^ena HeAOCTaTHbo.

y  A o n o B iA i A-Hfl p o 3 p a x y H K y  3a n p o n o H O B a H O  BHKopHCTOByBaTH BiAOM y 

[5] m aT em aT H H H y M O A ejib o 6 e p T O B o ro  arperaTa HenepepBHoV A il y B n rJ ia A i 

o a n K H  3 m iHHOi >K0 pcT K 0 CTi H a  npy>KHHX o n o p a x  3 n o n e p e A H iM  ix  3 M im eH H «M . 

ripw U bO M y 6 i j ib in  riOBHO B p a x o B y io T b c a  T ex H O Jio riH H i 0 C0 6 jiMB0 CTi 

BHK0 H3 HHH sH ajio riM H H X  peM O H TH H x p o 6 iT n a  B H p o 6 HHUTBi. 3 o K p e M a , u e  -


