BAITAHCUPOBKA

THE BALANCING

TOYHAA BANNAHCUPOBKA XXECTKUX TEN BPALLEHUA

Lienbto 6anaHcupoBKU ABNSAETCS yrny'lleHue pacnpenenieHUs Maccbl Tena BpalleHus, B pe3ynbrarte
KOTOPOro LUeHTPOOGeXHble CuNbl, BO3HMKaKWLWMe NpU BpaleHUUM 3TOro Tena, He MNpeBbIWakT
AONYCTUMbINA YPOBEHb. JTa Lieflb MOXET U AO0KHA ObITb JOCTUTHYTa TONBLKO A0 onpeaeneHHoro
npegena. ®akTuyecku nocne 6anaHCMPOBKU BCe PaBHO OCTAeTCA HeKOoTopbin gucbanaHc. Mpwm
06paboTKe 3aroToBOK Ha CTaHKaX HEBO3MOXHO MOJTyYUTb B TOYHOCTU Te pa3Mepbl, YTO yKa3aHbl
Ha yepTexax. [loaTomy yctaHaBnuMBaroTcs «paboune 4onyckuy», 3Ha4eHUs KOTOpbIX NnoabuparoTcs
no Heo6XxoA4MMOCTM B 3aBMCUMOCTM OT TpebGoBaHMM K KOHKpeTHou paetanu. Kpome Toro, npwm
6anaHcMpoBKe HeobxoaMmMo AOOUTbLCA onpeaerieHHOM TOYHOCTU («MaKCMManbHO JOMYyCTUMOro
OCTaToO4HOro gucbanaHca» nubo «Jonycka Ha 6anaHcupoBKy»). OueBMAHO, YTO HegoCTaTOYHas
GanaHCUpPOBKa MOXEeT MNPMBECTU K BO3HUKHOBEHUKO HeAONyCTUMbIX BuOpauuMhn co Bcemu
COnyTCTBYHOLWMMUN NpobGnemammu n noBpexaeHusamu. OgHako He cnegyeT A4O0OMBaTbLCA Ype3mMepHOMn
6anaHCMpPOBKM CBepx Heobxogumom AnA obecrnevyeHMA CTaGUIIbBHOM U TMXOM pPaboTbl CTaHKa,
roe pasmeljaeTcsa Teno BpaweHusa. Hanpumep, BNnoTb 4O MakCUManbHO BO3MOXHOIO YPOBHS,
AOCTMXMMOro Ha umerLeMcs 6anaHcMpoBo4YHOM 060pyaoBaHuu. locTynas Takum o6pa3om, Mbl He
NoBbIlIaeM Ka4eCTBO BpaLleHUsl, a TONbKO yBeNIM4nBaeM NPoAoIKMTENbLHOCTb U, CriefoBaTeNibHO,
CTOMMOCTb paboT no 6anaHcupoBke. [pn onpegeneHMu gonycka Ha 6anaHCUPOBKY HEOOXOAUMO
NOMHUTbL O «MOHATMWU BOCMPOU3IBOAMMOCTM» — MWHMMANbLHOM 3HAa4YeHWMU, KOoTopoe cregyeTr
onpepgenuTb NyTeM AanbHeMWMUX 3KCcnepuMeHToB. Hanpumep, npu ycTaHOBKe U CHATUM AeTanu
¢ 6anaHCMpPOBOYHOrO YCTPOMCTBA IGO0 NP MHOrOKpaTHOM 6anaHCUMpPOBKe Ha peanbHOM CTaHKe
MOXHO OMnpeAenuTb, YTo (PNIOKTyaLUus IKCLLEHTpUCUTETa cocTaBnsAeT 5 MKM. 3TO O3HavaeT, YTo
6anaHcuMpoBKa C TOYHOCTbLIO MeHee 5 MKM He TpebyeTcs.

BALANCING’S PRECISION OF RIGID ROTATINGS

The balancing has as a goal to improve the distribution of lumps of rotating bodies in the way that it rotates
into its supports without the creation of centrifugal forces upper to an admissible limit value. This purpose
can and must be reached till to a certain limit; in fact after the balancing inevitably remain a lack of balance.
As in the working of pieces with machine tools, being impossible to have dimensions that are “exactly” the
same to those indicated on drawing, for this reason we establish “working tolerances” with a value that
changes from need to need according to the requirements of each single piece, also in balancing must
reach the balancing’s precision suitable for each single case fixing the “maximum remaining unbalance
admissible” or “balancing’s tolerance”. It is sure that an insufficient balancing may cause vibrations not
allowed with all consequent troubles or damages. It would be not correct to balance a rotating with precision
over those necessary to a regular and quiet service of the machine tool where will be positioned the
rotating, pushing for example the balancing’s precision to the maximum allowed from available balancing
machines. Making this operation, we would not have better qualities of rotating, but only an increase of the
time necessary to the balancing and for this reason the cost of this operation. When we fix the balancing’s
tolerance is necessary to remember the “reproduction’s concept’, such as the minimum value that should
be found making further tests. For example with the simple operation of mounting and dismantling a piece
on the balancing machine or the balancing in several times on real machine we can obtain a eccentricity’s
variation of 5 micron; it is a non sense to balance the piece with precision lower than 5 micron.
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EANHULUA NSMEPEHUA OOMNMYCKA HA BANTAHCUPOBKY

Hdonyck Ha 6anaHCcMpPOBKY onpeaensaeTca MakKCMMaribHO AONYCTUMbIM OCTaTOYHbIM gucb6anaHcom
AN AAHHOrO PacCTOSIHUSA OT OCU BpaLleHuUA.

Ecnu pasgenutb Aonyck Ha 6anaHCMpPOBKY Ha BeC Terna BpaleHUs, Mbl NONYy4YuM «yAenbHbIN
AncobanaHc».

3710 3HaYeHUe Ha3bIBaeTCA «KMaKCUMManbHO AONYCTUMbIM OCTaTOYHbIM 3KCLIEHTPUCUTETOMY.

OBO3HAYEHUS

p (rpammbl) = MAKCUMATNBHO [ONYCTUMBbIA AUCBATNAHC

r (Mm) = PACCTOSIHUE 10 OCH

P (kr) = BEC TEJIA BPALLEEHUS

n (06/mMuH) = YACTOTA BPALLEEHUSI B HOPMATNIbHOM PEXXUME

pr (rmm) = MAKCUMATbHbIA OCTATOYHbIA IMCBANAHC
pr

e= - (MKM) = MAKCUMAIBHO [OMNYCTUMbIA OCTATOUYHbIN 3KCLIEHTPUCUTET
P

G  (mmlc) = CTEMEHb BANTAHCUPOBKMU (CM. TAB/1.)

UNIT MEASURE OF BALANCING’S TOLERANCE

The balancing’s tolerance is obtained from the result of maximum admissible unbalance for its distance
from the rotation’s axis. If we divide the balancing’s tolerance for the weight of rotation we obtain the
“specific unbalance”. This is called also “remaining admissible eccentricity unbalance”.

SYMBOLS
p (GRAMMS) = MAXIMUM ADMISSIBLE UNBALANCE
r (MM) = DISTANCE FROM P TO THE ROTATION AXIS
P (KG) = ROTATING'S WEIGHT
n (RPM) = ROTATION’S SPEED WITH NORMAL USE
pr (G*MM) = MAXIMUM REMAINING UNBALANCE
pr
e= -—- (MICROMETER) = REMAINING ADMISSIBLE ECCENTRICITY
P
G (MM/SEC) = BALANCING’S DEGREE (SEE BOARD)
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CTENEHDb
G (Mm/c) TUMNbl TEN BPALLEHUA

DEGREE ,
G (MM/SEC) ROTATING’S TYPES
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NOPAOOK PABOTbI C TPA®UKOM AONMYCKOB HA BAITAHCUPOBKY

B 3aBMCMMOCTM OT XapaKTepuUCTUK Tena BpalleHMA U CTaHKa, Ha KOTOpOM OHO Oyaert
YCTaHOBIEHO (B HOPMaribHOM peXume) nosiy4yaem creneHb 6anaHcupoBku G (cm. rpacpumk).
U3 rpadmka Mbl nony4yaem AONYCTUMbIN OCTaTOUYHbIA 3KCLEHTPUCUTET, KOTOPbIA 3aBUCUT
OT 4YacToTbl BpalweHUs, To ecTb OT cTteneHn G. OCTaTOUYHbIN 3KCLLEHTPUCUTET Ha ABNsieTCA
CTPOrMM 3HaA4Y€HUEM; OH MOXET U3MEHATLCA Npu Heu3MeHHou cteneHn G B npeaenax or
MWHMMYMa A0 MaKCUMyMa, YTO NOKa3aHo 2 NIMHUAMMU HaA U nopj cteneHblo G, B 3aBUCMMOCTHU
OT TMNa M Ha3Ha4YeHMUA Tena BpalleHuUs, a TaKkKe CTaHKa, Ha KOTOPOM OHO byAeT yCTaHOBJEHO.
Oonyck Ha 6anaHcuMpoBKY B /MM onpegensercA nyTeM YMHOXEHUsi OCTaTO4YHOro
3KcueHTpucuTteTa e (MKM) Ha Bec Tena BpawieHus P (kr). B o6wem cnyyae, 3Ha4eHMUA AONYCKOB,
nonyyYyeHHbIe NPU XOpoLLUEen OpueHTaLmm, obecnevymBaroT xopoLime ycnoBus padoThbl.

NMpun HeobGxoaMMOCTU, OCOOEHHO ecrnu TeXHUYecKue OCOOGEHHOCTM CTaHKa OTNnM4alTCA
OT 0COOEHHOCTEN TPaAULIMOHHBLIX CTAaHKOB COOTBETCTBYHOLLEro TUNa, MOXHO BbINONMHUTb
KOPPEeKLMIO.

USE OF BALANCING TOLERANCE’S DIAGRAM

According to the characteristics of rotating and of the machine equipped with the rotating in normal
service we obtain the balancing degree G (see board). From the diagram we reach the remaining
admissible eccentricity, linked to the rotation speed, in correspondence of degree G. The remaining
eccentricity is not a strict value; it can change for a certain degree G between a minimum and a
maximum, in correspondence with the 2 lines over and under the degree line G, according to the
type and purposes of rotating and according to technical features of the machine where the rotating
will be positioned.

The balancing tolerance in G/MM is obtained from the remaining eccentricity e (micrometers)
increasing it for the weight of rotating P (KG). The tolerance values obtained are in general of good
orientation and they grant good service conditions.

Corrections could be in any case necessary, above all when the machine has technical features
different from those of traditional machines of same type.
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