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YTOouyHeHne MeToaoB pacyéta Bubpaumn wuinuHaenbHbixX 6abok ppesepHbIx
M CBEpPNUNbHbIX AepeBoobpabaTbiBalOLMX CTAHKOB!

B. A. PomaHos, A. H. YykapuH, B. M. ®nek
(JoHCKOM rocynapCTBEHHbIN TEXHUHECKMIA YHUBEPCUTET)

HecMoTps: Ha pasinyumns TEXHOJIOTMYECKUX TPOLIECCOB, PEAT3YEMbIX H3 (DPDE3EPHBIX ¥ CBEP/MIBHBIX CTAHKAX, NMPEs-
CTaB/IEH OOV MOAXOA K NMOCTPOEHMIO MOAENEN BUODOAKYCTUUECKOU AMHAMUKN KOSIEOATETbHOM CUCTEMbI <LLITMH-
AEJIbHBIY Y3€71 — PEXYLLMI MHCTPYMEHT», KPOME 3TOr0 Ha MOAE/bHBIX (DPE3EPHDIX CTAHKAX MOMUMO TPAANLINOHHO-
ro (hpe3epoBaHms NPOU3BOANTCS PACTAYNBAHNE 1 CBEPIEHNE. YUNTbIBAS KOHCTPYKTUBHBIE OCOOEHHOCTH 1 F€OMET-
PUHECKUE NEPaMETPbi PEXYLLErO MHCTPYMEHTE, B KAYECTBE aKYCTUHECKUX MOAENEY U3/yuaTess MPUHITbI JIMHEN-
HbIW M TOYEYHbIV MCTOUHMKY, OrPEAENEHNe COOCTBEHHBIX YacTOT U CKOPOCTEH KonebaHmi OCHOBaHO Ha MUCIIOJIb30-
BaHu ANGODEPEHLINAITbHBIX YPABHEHWI U3rMOHbBIX KOJIEOaHWV CUCTEM C PacripeAeEHHbIMU napaMeTpamMm 1 QyHK-
ymi A. H. Kpbuiosa. [1osydeHbl aHamMTuYeckne 3aBUCUMOCTH AJ1 CKOPOCTEH KONIEO6aHUy, yuuTbIBaIOLME 1apaMeT-
Pbl TEXHOJIOTUYECKOIO MPOLIECCa, KOHCTPYKTUBHBIE OCODEHHOCTH MHCTPYMEHTA U LUITNHAEbHBIX Y3/108.

KnioueBble croBa: BUOPOAKYCTHYECKAS ANHAMUKE, LLMTMHAE/IbHBIN Y3€J1, PEXYLUMI UHCTPYMEHT, CBED/M/IbHBIE U
ppe3zepHbIe 4EPEBOOBPAOATLIBAIOLLNE CTAHKM,

BBepeHue. KOHCTPYKTUBHbIE OCOBEHHOCTU AAHHOrO TMMNA CTAHKOB, 3aKJIYAOLWIMECS B OTCYTCTBUM
3ybuaTbiX KONEC B NPMBO/AE, BLICOKME HACTOThI BPALLEHUS LUNWHAENEN, MHOroo6pasue Tnoe ¢pes nos-
BONAKT MPEANONOXUTL, YTO B (POPMUPOBAHNM CNEKTPOB LyMa JAOMUHUPYIOT LUNWHAENBHAS rpynna u
PEXYLLUMA MHCTPYMEHT. MO3TOMY B KQUeCTBE MOJIENEN aKyCTUHECKMX U3/Ty4aTeNe NPUHSTLI:

* JIMHENHBIA MCTOYHKK (Npu R > 344/f, ), ypOBHM 3BYKOBOrO [ABNIEHNS KOTOPOrO Ha OCHOBAHMM

JaHHbIX [1, 2] Ans paccMaTPUBAEMBIX CTAHKOB NPUBEAEHbI K CNEAYIOLLEMY BUAY:
L=20lgv, +20lgf, +20Ig/ +10IgR - 20Igr +124;
* TOYEYHBIN UCTOUHUK (NMpU R < 344/f, ), 3BYKOBOE [laBNEHNE KOTOPOro MPUBEAEHO K CNeayHo-
emy suay
L =20lgv, +20Igf, +20IgR/ - 201lgr +106,
rAe Vx — CKOpPOCTb KONE6aHU UCTOUHUKA; fy — COBCTBEHHBIE YacTOThl KONEBaHMI UCTOYHMKA; R — pa-
JMyc wnuHaens wm cpesbl; / — AJIMHa UCTOYHWUKA; £ — PAcCTOSIHUE OT UCTOYHMKA [0 Pacy&THOI
TOUKM.
Pe3ynbTatbl uccnefgoBaHuii. Kak BUAHO U3 MOMYYEHHbIX 3aBUCMMOCTEN A1 pacdéTa YPOBHEN 3BYKO-
BOrO J@BNEHUA CNEAyeT OnpeaesiMTb COOCTBEHHBLIE YacTOTbl KONebaHWn U BUGPOCKOPOCTU HA 3TUX Ya-

cToTax. [Ans 31oro B paboTe, B OT/IMUKE OT CYLLECTBYIOLWMX, PAaCCMOTPEHbI TPU BapuaHTa, NpUBEAEHHbIE
Ha puc. 1.
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Puc. 1. PacuéTHasi cxeMa onpeaeneHnst BU6pPOCKOPOCTEN CUCTEMb! KLWMUHAGNBHDIN Y3e1 — MHCTPYMEHT» AepeBoo6pabaThiBato-
LUMX CTAHKOB: @ — OTpe3aHue unn obpaboTka Topua usaenus; 6 — pesepoBaHme Nasa; B — CXEMa, YUMTHIBAIOWAs BECh LLMWH-
AeNbHbIN y3en; I — ynpoweéHHas cxema pe3 Manoro guameTpa
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! pa6oTa BLINONHEHA B paMKax UHULMATMBHOM HIP,
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OnpeneneHne cOBCTBEHHBIX YacTOT KonebaHUi U CKOpOCcTer KonebaHuii OCHOBAHO Ha WMCMOJSib-
30BaHUN AuddhepeHLMPOBaHHbIX YPaBHEHWUI U3rMBHBLIX KoNebaHin cMcTeM C pacnpeaenéHHbiMi napa-
MeTpamu 1 yHKumin A. H. Kpbinoga.

Obulee anddepeHUMansHOE ypaBHEHWUE M3MMBHBIX KONESaHWn MMEET Bui:

2 2
3 {EJ az}rmoazzo

ax?| 7 ox? ot?

, , (1)
a {E] a}/J"l‘moa_zzo,

ax? | ox? ot?
rae E — moaynb ynpyrocti, Ma; J — MOMEHT MHepuMM B HanpaBleHUM COOTBETCTBYIOWEN ocu, M*;
my — pacnpeaenéHHas macca, Kr/Mm.
PelleHne ypaBHEHWs1, COOTBETCTBYIOLLEE XapaKTepy BO3OYXAaloLWEen cuibl, kKoTopas dakTuye-
CKW SBNSeTCS PyHKUMEN NEPUOANYECKOrO XapaKTepa, ONpeaenseTcs U3 ypaBHEHUS:
o%z(x
—(4 ) a*z(x)=0
ox
o*y(x
# — c|4y(x) =0
ox
TOX/ECTBEHHOMO BbIPaXeHMIO CBOSOAHBIX KOsIe6aHU Npy 3HAYEHUN

02_ f.—CO,Sl
- fs /1,

rae f, — CoBCTBEHHbIe YacTOThl kKonebaHuid, 'y; f; — YacToTa CMNOBOro BO3AencTBms, 'y,
MepBasa cxeMma. PeweHus ypasHeHus (1) Ha yyacTkax gpesbl, CBOOOAHbLIX OT Harpy3ku, NpeacTaBuM B
suae [3]:
z(x) = Ak, (ax)+ Bk, (ax) + Cks (ax) + Dk, (ax), )

1 . 1 H . .

rae k;(ax)=1(chax +cosax); k,(ax)=1(shax +sinax); k, (ax) = 4(chax + cosax);
-1 i
k4(ax)=1(shax + sinax).

MOCTOSIHHbIE WHTErPUPOBaHWS ONPEAENUM M3 TPaHUYHLIX YCNOBUWA. B TOYke npunoxeHus
Harpy3KkM JO/MKHBI BbINOJHATECA YCNOBUS COMPAXEHUs, Tpebytolwmue paBeHCTBa NporuboB, YrnoB noBso-
poTa 1 U3rMbatoLLMX MOMEHTOB A/t 060MX YHaCTKOB hpe3bl, @ TaKKe CKayKa NonepeqHon Cuibl, paBHO-
ro no BeSMYUHe BO3MyLLaloLen cune. MosTomy

P
Z(X)nes = Z(X)npas * 0(3EJ k4 |:0( (X N /):|
Pacnonaras Ha4ano KOOPAMHAT Ha NpPaBOW ONope, NOMy4UM
2(X),,, = Bk, (ax) + Dk, (oux),

TaK KaK MOCTOsIHHbIE A M C paBHbl HYJIH0 B COOTBETCTBUM C IPaHWYHBIMU YCJIOBUSIMW HA NpPaBoW OMope.
CoOTBETCTBEHHO Ha NIEBOM YHaCTKE aMMINTYHbIE 3HAYEHMSI CMELLIEHWIA BbIpaXatoTcs hopMyIIon

2(X),es = Bky(ax)+ Dk, (ax)+ Pz:J k4la(x - b)]=0.

03
MocTosiHHbIE B W D onpeaesiuM U3 rpaHMYHbIX YCIOBUIA HA NEBOI onope
dz(x P,
% = Bk,(al)+ Dk,(a/) + 0327 kila(x - b)]=0, (3)
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’:;J K a(x - b)]} _ 0.

d?z(x)
dx?
M3 cuctembl (3) onpeaensiem

5P {k4[0(/ - St)kalal) - ky[all — St)kz(al) kalal) _ kslal —St)]},

= az{Bk4(a/)+Dk2(a/)+

a’EJ kZ(al)- k% (a/) k@) k(al)
D—-_ P, k4[0(/_5t)]k4( 1)- kz[a(/ St)]kz(c'/)
a’EJ kz(al)- k3 (al)

Torpa sennumHa npornba no ocn OZ paBHa
z(x,t) = [Bk,(ax) + Dk, (ax)|P(2).
AHanorunyHbiM 06pasoM HaxoamnTcs npornd n no ocu OY.

oz ay
PaaunanbHas ckopocTb konebaHuit onpeaenseTcs hopMynon s n 3

oy (x,t) . . -
ot

Beipaxenus ans y(x,t) n WMEIOT aHalIOrMYHbIA BUJ, C YHETOM 3aMeHbl P, U P,

z

Ha P nP

y I
CobcTBEHHbIE HacTOThl KonebaHWit 3aroToBKM ONpPeaensoTca Nno U3BECTHON hopmMyne

2,2 05
£, =00 {EJ (1=123,..)
2/° \ my

MosyYeHHbIE BbIlLE 3aBUCMMOCTM CMpABeAIMBLI At AaBCONOTHO XECTKMX onop. PaKTUYECKU
nepesHuiA MOALUMMHUK LINWMHAENS C NaTpPoOHOM WM obpabaTbiBaeMasi 3aroTOBKA SBASKOTCA YMpyro-
AMCCUNATMBHBIMKM OMOPaMK, NOAAT/IMBOCTb KOTOPLIX CYLLIECTBEHHO BAMSIET HA AWHAMUYECKME MapaMeT-
pbl CUCTEMBI «LUMWHAENb — 3arOTOBKa».
Bropas cxema. PaccMOTpUM Tenepb (pesy, onépTyro MO KOHLAM Ha ABE YNpyrve onopsbl ¢ koadduun-
€HTaMK NOAATANBOCTU C; (3aAHErO LEHTPA) U G (NepeaHero WNMHASBHOrO NOALIMMHUKA WU 3aXKMMHOIO
YCTPOWCTBA). Hayano KoopavHAT pacnofioXUM Ha 3afHEM LEHTpe. FpaHWYHbIE YCNOBUS Ha KOHUAX 3a-
rOTOBKM 3aMULUEM B BUAE:

x=0 y=Qc; d?y/d¥ =0 4
x=1 y=Qu  dydl=0, 4
rae Q — aMnAUTYAHOE 3HaYeHWe MOMepeYHON CUibl B COOTBETCTBYIOLLEM CEYEHUM, ONpeaensieMoN no
dopmyne
0-a12Y.
dx?
C yY&TOM NOC/EAHEro BbIPaXeHUs NOTY4YUM FPaHUYHBIE YCIOBUS B CIEAYIOLLEM BUAE

d3
[y +C1E]dT};] :0

x=0
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MoacTtaBnss B 3TU ypaBHEHUs obliee BblpaxeHue ans npornbos (2) U yunTbiBas COOTHOLLE-
Hus pyHrumiA A. H. KpblnoBa, nonay4nm Cneayrllyo CUCTEMY YPAaBHEHWI OTHOCMTESIBHO MOCTOSIHHBIX

A B CD
A+GER’D =0,
ALk (N) - ¢,EIG°k, () |+ B k, () - c,E70%k, (N) | + D] k. (\) - c,E70%k, (M) ]| = 0,

Aks(A)+ Bk, (\)+ Dky(N) = 0,

roe A =al.
Pewass AaHHY0 CucTeMy, NOJIYYMM BbIPaXXEHUE ANs OonpeaeneHus COBCTBEHHbIX 4acToT

konebaHwit
(shA - sin\)” - ¢,EJa° (chA +cosh)(shA —sinh) — chA — cosA — ¢,EJa” (shA + sinh) ¢, E7a° (shA —sinh ) -

—[sh\ +sinA — ¢,£Ja” (chA + cosA) | shA + sin — ¢,£7a° (chA — cosh) | = 0.
MpeACTaBnss HarpysKky C NOMOLBK AeNbTa-yHKUMN M yuuTbIBas KpaeBble yCnosns (4), nony-
4MM AnddepeHLManbHOe YPaBHEHE NONepeyHbIX KoneGaHuii 3aroToBKN Ha NOAAT/MBLIX ONOPax

o’y Loty 2 - 1(,. nnx . 3nnx
a = Pylt Ax + B +=| 3sin—— —sin
a2 Xt myl zy()nZ:; Ty ] ]
R —-¢c,R R
roe A= G 2/ Gh ' B = Cl/ L; R N R, — peakuuu B Onopax 3a/iHero LieHTpa 1 B NepeiHeM LUMWH-
2
Py " Py Ha

AENbHOM NOALUMNHUKE.
AHaNOrM4HbLIM ypaBHEHUEM OMUCHIBAKOTCS konebaHus no ocu Y C YY4ETOM 3aMEHbI

?

P_z n z"
! YPaBHEHUA B KOHEYHOM BUAE HE UHTErPUPYIOTCA, NOSTOMY AN UX peLleHNA MCNOJSIb30BaHbI

YWCSIEHHBIE METO/bI.
B KauecTBe HavasbHbIX YCIOBUIA NPUHUMAEM (x =/ nt=0)

y =c,P, v dy/dt =d(c,R,)/dt,

rae R, — peakuusi B nepefHeM LUMMHAENBHOM MOALLUMTHUKE.
PelLeHne 3TOM 3aaa4m ¢ MCnonb3oBaHMeM dyHkumit A. H. Kpbinosa nMeeT Buj,

P
Y ses = —RiCik (0X) + Bk, (ax) + Dk, (ax )+ ﬁ k,[a(/ - St)].

MocTosiHHbIE B U D onpeaenuMm, Mcxoas U3 KpaeBblX YC/IOBUI HA JIEBOM KOHLIE 3arOTOBKM, MOJTyYAEM

CUCTEMY YPaBHEHWIA:
P
= R,c, = -R.c,k, (al)+ Bk, (al)+ Dk, (a/) +ﬁk4 (al),

yx:/
d? P,
dx}zl =0="-Riik; (o) + Bk, (al) + Dk, (o) + 2=k, (o),

Rek;(al)| k(al\k,(al) P, k,[a(/-St)]k,(al)+k[a(/-St) ]k, (al)
}kj (af)+K(al) BT Kz (al)+ K2 (al) ’

U3 KOTOPOW BbIMMCISIEM

Rk (al) +Ryc,
{ k() | k(al)
P, k., a(/-St)]k,(al)+k,[a(/-St)]k,(al) k,(al) Pk [a(/-St)]
P=ve kZ (al)+ k2 (al) ki (al) @Bk, (al)
Rc.k (al)+R,c, Rk, (al) k,(al) k;(al)
_[ ACH 1k§(a/)+k§(a/) (@)

k, (al)
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BMGPOCMELLIEHNS MO OCH ¥ B 3TOM C/lyyae OnpeaensioTcs BblpaXeHneM
y(x,t)=[-Ricik (ax) + Bk (ax )+ Dk, (ax)](l + C*sincot)

o 0
Tenepb onpeaennM paauasbHY0 CKOPOCTb KOSIe6aHUiA Kak 6_}; AHANOTMYHBIMU BbIPAXEHWSIMU OMUCHI-

BaloTCa A X, £) 1 C y4€ToM 3aMeHbl P, n P Ha P, n P,

az(x,t) 5 ., 5
b, y

B OKOHYaTENbHOM BUAE MPOrvGHI PEXYLLErO MHCTPYMEHTA MO OCH Z ONpeAeNsIoTCS BbIpaXeHEM
z(x)= %[A (chax +cosax ) + B (shax +sinax) + D (shax - sinax)} sinwt.

Mpormbbl pexyLlero MHCTpyMeHTa no ocu OY HAXOAATCA NO aHANOrMYHOMY BbIPaXKeHWID, B KO-
TOPOM CuNa P, 3aMEHSIETCA Ha P,
Tpetbsa cxeMma. 5151 CYLLECTBEHHOMO YTOYHEHUSI KONebaTeNIbHON MOIENN CeayeT PacCMOTPETL CUCTe-
My LUNWHAENb — 3aroToBKA, KOTOpas MpeACTaBnseT coboi 6anky Ha AByX Onopax C KOHCOJIbHOM ua-
CTbO. B AaHHOM pacuyéTHOM CXeMe MPWHATHI cheayrolive obo3HadeHus: Ji— CpeHEB3BELIEHHbIM MO-
MEHT MHEPLMM MEXOMOPHON YacTu WNuUHAENs, a J, — CPeAHEB3BELIEHHbIN MOMEHT UHEPLMN KOHCOJb-
HOM YacTu.
[N Kaxaoro u3 y4acTkoB 3anuLLEM BbipaxxeHus npornbos, ncnonb3ys dyHKkummn A, H. Kpbinosa:
V1 = Coky (M) + Coky (Ax) + €3k (Ax ) + c 4k, (AX) mpn 0 < x < b,
¥ = Ciky (Ax) + 5k (A )+ c3ks (Ax) + c4kq (Ax) mpn b < x <1,
roe /— AnvHa WNMHAENS W 3aroTOBKM, M; b — AJIMHA MEXOMOPHOM YaCTy LUNWHAENS, M.
Ha nepsom yuactke y,(b) = ¥,(0)=0
Mostomy ¢; =¢c3 =0
B TOuKe conpsixkeHWs ABYX Y4YacTKOB
yl(b):yz(b), % .
x=b
MonepeyHble CUbl B KOHLE MEPBOr0 W Havane BTOPOro y4yacTka OT/IMHATCA Ha BEWUYMHY OMOPHOM
peakuuu.
MNostomy

wp OX

o o
E]]_ y31 ZEJZ y32 —R. (5)
15)'¢ ox |
x=b x=b
YcnoBust CONPSiKEHMST YHACTKOB MOXHO BbINOJIHUTL, €CNN NPEeACTaBUTb NporMbbl HA BTOPOM

y4acTKe B BUAE

R
Jzyz = lel +Ek4[)\(x —b)]. (6)

®yHKUMA k4 B BblpaxeHun (6) ToxaecteeHHO pasHa 0 npu x<b n He pasHa 0 npu x> b. MNocnea-
Hee BbipaXXeHWE CMPaBeAUBO AJis BCEM CUCTEMBI «IUMWHAENb — 3aroToBKa». Moactaevs B (5) Bbipa-
XKeHue ans yynonyumm (¢ = G = 0)

y = j—;[czkz()‘X)JrC4k4()‘x)]+%k4[)‘(x —b)],

0,5
rae A :(f%j .

Mony4yeHHOE BbipaXXeHUe 1S ¥ COAEPXKUT MOCTOAHHBIE G, € U R, KOTOPbIE MOXHO OMpeaesiuTb
U3 YCNOBMIA

o

x=b y-=
x=1 y=y=0.
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B uTtore nony4aem cuctemy 13 TPEX ypaBHEHMIA
Coky (AD) + c4k4(AD) = 0,
R
AN3EJ

R
NEJ

k>[A( - b)]= 0, (7)

Y [eoka(M)+ cako(M)] +
T ,

% leoks (M) + cokq (M) + k,[A(/ - b)] = 0.
2 2
MpupaBHMBas HyNKO ONpeAenuTeNb cUcTeMbl (7), NOAYYUM YpaBHEHWE ANs pacdéta COOCTBEH-
HbIX YacTOT KonebaHui:

ShAD + sinAb ShAb —sinAb 0
hA(/ - b) +sinA (/ -
%(sh)\/—sin)\/) %(sh)\/Jrsin)\/) ShA( b)?;Ej'”)‘(/ b) | 0.
2 2 2
hA(/ - A -
21 (chV —cosl) 2 (chn/ + cosny) AU Z0) +coshI = b)
J, 7, N'E,

YereépTasa cxema. KoopanHata npuioxeHus Harpy3ku Ha dpese He MEHSETCH OTHOCUTENBHO TOYKM
3aKkpernsieHns. PacuéTHoi Moaenblo SBNSIETCA KOHCOSbHO-3alleMnéHHas 6anka. Mporubsl ¢pesbl no
ocam OZn OYonpepenstoTcs us ypasHeHus (1), B KOTOPOM
2
2n - 1]

[ 21,

3pech f,;— COBCTBEHHBIE YACTOThI konebaHwit dpessl, 'y; [, — AJIMHA KOHCONBHOM YacT, M.
Lns dyrkumn z(x) = Ak, (ax)+ Bk, (ax )+ Ck; (ax) + Dk, (ax) umeem rpaHnuHbie ycnosus

wn®

foi

2

P’
=0 ==2 1 4 =Yy
X z(x) 35 (x)=0
x=1, z(x)=0; Z(x)=0.
Mpu Z(x =0)=0 nonyuaem, uto C= 0, a
P,I3
_0)=A=__ 2P
z(x =0) 35,
3 OCTanbHbIX FPAaHNUYHBIX YCIOBUIM HAXOANUM:
~ Akylal, )+ Bk, lal, )+ Dk4lal, )= 0
- Aks\al, )+ Bkylal, )+ Dk,lal, ) = 0

Mocne npeo6pa3oBaHuii NoMyYaem

. P,I7 chal,sinal, - shal,cosal,
6E7, shal,sinal,, '

5 P,I; chal,sinal, +shal,cosal, .
6E], sha/,sinal,,

BoiBoabl. [puBefEHHbIE pPE3yNbTaThl MCCNEAOBAHUNA MO3BONAKT CYLIECTBEHHO YTOYHWUTH MOAENN
BUMOPOAKYCTUHECKOW AVUHAMMKM OCHOBHOW KONEBATENbHON CUCTEMbI «IUMWHAEMBHBIA Y3&n — PEXYLLNNA
WHCTPYMEHT>» MOJENbHLIX U CBEPAMIIBbHBIX AepeBoobpabaTbiBaollimx CTaHkoB. O60cHOBaH oblumin noa-
X0 K pacyéTy mpouecca LyMOoo6pa3oBaHUsa 3TUX CTAHKOB. Pa3nunumsi B CaMOM pacyéTe 3aK/IHoHaloTCs
TOJIbKO B 3a/1aHWMK CUJIOBOIO BO3AENCTBUSA OT Npouecca pesaHus. MosyYeHHbIe 3aBUCMMOCTH YUNTBIBAKOT
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BCE OCHOBHbIE KOHCTPYKTMBHBIE MApaMeTpbl KakK PeXyLero MHCTPYMEHTa, TaK W LUNUHAENS, a Takxe
napaMeTpbl TEXHONOMMYECKOro npouecca.
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ANALYSIS TECHNIQUE REFINEMENT OF SPINDLE HEAD VIBRATION OF MILLING
AND DRILLING WOODWORKERS*

V. A. Romanov, A. N. Chukarin, B. M. Flek
(Don State Technical University)

Various production methods are realized on the milling and drilling machines. A general approach to the model con-
struction for the vibroacoustic dynamics of the oscillating system “spindle unit — cutting tool” is presented. On the
pattern millers, boring and drilling are performed apart from the custornary milling. Considering the design features
and geometrics of the machining tool, linear and point sources are accepted as an acoustic radiator model. The
modal test technology is based on the application of the differential equations of the bending vibrations of the dis-
tributed systems and A. N. Krylov’s functions. The analytic dependences for the vibration velocities considering pro-
cess variables, design features of the tool and spindle units are obtained.

Keywords: vibroacoustic dynamics, spindle unit, machining tool, milling and drilling woodworkers.

! The research is done within the frame of the independent R&D.
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