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nNsuNIeEnavaAINUSYIaNALnDS
Motor Torque Oscillation

Torsional vibrations with Three-Phase Squirrel-Cage Motors

iauatnasgainatniinldinanse (DOL) agvinlvtiawseiinlnn
funwinanuyu (electro magnetically) finanutsr12a98 U NLLLRANFINI
ﬂ';'ml,swaoi'a'l,masmn \favarnismasfiiutndiaanuiiauainubuas
szudluih TuaagahoBuyuNanas agKrie wia Tuusdgenn (Moment) i
mmsnuuumumwmsmuwLLumanvmeu 9LARBINITUASY UITDAIINLAY
(Oscillation) malulsinad duiilasunannusedingelunauisunuy anisunseil ay
vinliAnn1sunivaasusfindnidnie naratfluainuduasiitay (Torsional
vibrations) dteluaheEusiuazdaigeunn q‘fioﬂswn;]msmu anazviliiAindunse
Tusvuuduiadau unszuiun1sudald wunu  tadaciludne wiaa1aazaena
nsznylddaiiasnasay wiassuuaawIuaILlegle

TMax.%orsion torque (Mmax)/locked rotor torque (Mg)

Load torque M =M
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Motor moment of inertia/

M=0 additional moment of inertia
7197 1 an13¢ o waue lunITUnNI9ZaY 71 2 ArnAuvavseyyiid 2 uia
usvdasunzyu (Lock Rotor) M, AaNITUNIVZAVUTITA

. Taavlduainas asfinisdaTnanci1un19ful g “l,mmul,ﬂmﬁl,mmmo wiauuufinngu s
niefiAndualswsediniuviyu (Lock rotor torque) Lsummmavﬂ’mmumaomsumomamiuuuu 2133Y
anI7A transient  oscillations F97U7 1 duawmas darinduTvantaariuniedulie Huuuuuiia
aungiu A aymuajunnsunnmu 2 17a (two mass system) . 5

usediaGunyu (Ma) luzasitvainduasuaieas uaznaduiliasunanninninuasisinasiasiig
usvdlaUfAsendouisiduau torsional elasticity aavnisdaszuinvuainasuazrivaatiauuiiniinadssuy
fa9na ANuuandvnatusiiaivgasazdina 1iAanN1sLs9uavINa 6v3ln 2
wsefiaumyu (lock rotor torque) &saanavle danslEIaEaITNNALABTLLUIATT-LARG
wiansaasnuuusanNudumuisianaiiiaanusedu wian15ld Soft Starter dflunainasufingd
39AliEsanNd 1 UNIU Nvd1uTsinasvataqdu nialdnadaduldsunuanisn tiadranilref
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A1snIvaavisviia (Torqgue oscillations
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ANNAAINEITULN fe (natural frequency)

Reciprocating
force
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Coil spring

Mass
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TResonance factor
57 0 Damping coefficient
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(Reciprocating Force) azgngadiuiaamnuianuuaddilsv
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. A1ANASITNAIRLAZANUANITAU UInTiAILYINAY
L?ﬂau“lw'ﬁasm‘lﬁLf“mammﬂﬁp,uwﬁ (Resonance) uaén
AU (Damping)  fid16n agvinliauinuasnIsundv
ety luanudumiena (Mechanical stress) m"luanmsa
AILAN'LA HARANSANNEVNENANINET Nndasadunaaud
AsziiusanufssINIG TuileAdu sasslauuugudnslugil
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ANUANTEGU (Exciting frequency) Tuandueny
fadrnadvduuiiauduiuiuzasuseiinuniv sa
Junilurasuatnasnsansgsan ffid“luual,masmwﬂnsumu
aagdaMFNvinAuANudAdeiane (u 50  Hz) vm'ma
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Aamnudsssuzné (1du 50 Hz)
Aa torsional rigidify 229AULAY
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AINANATITAINNAGITHAIAATUUTHUA I
Square root wav torsional rigidity, c ) dRanld
ﬂnﬂaouunﬂwﬂua”m‘mm rigidity \Rindusasivin
fuFudiatnealudsssunfuadsruuasiintiuiag
wiln-thasaad V2  udindudssune 40% ainnis
afunadunanuaadliiiudvanuardguasnisiian
wfinaasdulaslvigndas Taaanizanefe nintian
AAAILANAINNLTITAUNALRAS Wia Variable  Speed

Drives (VSD) m’hjmutwan'ﬁﬂsnmwmsasauuamas Me3nns ﬂ'?ummﬁwaal,l,saﬁu"l,wm azvinliia
ANudsssunfldsunlasnaanduiiliuainusisay iy 10-50 Hz a1, adudsinen luusazaaiiliou
maauaowaiuanmmamuﬁssumm lwinduanudnsedu 3ea1azvinitinanzusedaisTawuual
(Torque Resonance) vihlitAiansduaziiiauatiloguuss ai. uAuiITan Taalizante anavinau
WRamgadvluginaleivuanatnas tigs wiaTuaatayla

mnsanlanmausiiaslauuud wia u19asvalaastzundt Harmonic  torque  wsa Torsional
vibration saanaazaanin a@sluiinnivna (Mechanical Harmonics) ANAlGna1 1w vinaudanu
sysu2nd Wwihduanudnszdu agvinliiiansduasiiauadnoguuse
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dnFuaNudnusIsnG §udniasasinsna azdavaanuuulinavduanuifazinlu gy
wiaauhnszau @IS IWludaamu (Finite-element analysis) M%a"‘;%ﬁuﬂ Aazvinli'liiAa Oscillation
2a9tATasdinsnaliug srusaaneisTawuud Widua vialfuadllas waraNUINEauaI TASIRSY AL
WIaan n3aa13azA1da torque Oscillation fFutilasanaisdaduivanld nialvdiunislderuiian
Oscillation 1uq14
. luilatiuldfinisinargamuauausisaunainas wia Variable Speed Drives (VSD) anldfonu
Wansdsuanuiiisauaaswanan ununaisulauannszuuauiEsauadn taadsu damper wia &
Lwa‘maﬂsuaomlaamsﬂsmmwaamu anazdunaliiia Oscillation Torque 6 twsne Lmuuuwmau“l,ﬂ
2aALULIN Wialdurianuisisauaeil wda anaasiAnannane Vortex frequency vianisdussiiau

autuaommn anndnwaing tilusu

N1531A515Y Bazilaviy

nnAfIiaanuuusTuY wazidandanie a5 uawnad unseiedoiadasdnsnalaiinavilutiniii wae
au wiamauwsslaas winfizuialuaiiiunin 500 kW arsazvinnsiiesigi wardsuifiunaiiag torsional
vibration tWaauiiula unsinldldu tiailasdunanssnulube W&avdvainnssilalfas ilasfasin
W Aunda key Nuautwatualnasininge sudidauiain torsional vibration waa torque Oscillation

Tudueauwsn glidvruazaainsiuiiv 19auisssnie nssuudaslialunisvineu (Hz) vinaas
WEauaudy audnszdu iy anuiisaurasnainas wnvivaasaudfiyadatiliaguareldeu
wIa ammmﬁ Resonance ‘LiagluaheldoruAmunalale

d1fianAdud Resonance aglunrvldou LLaJl,aJmmsauamam"l,m nsidantd wavaanuuy
Fuildvazdiavaanuuulvithaan anidadfiazsiia Resonance aasninaissyuy iaaanuuuduil 8ol
mwy‘luumunumﬂﬂaﬂuuﬂao aaardInaliitinanmud Resonance “uum’lvmvl,p mipanunnﬂuﬂmm
fluhwilnunn agahaaanann torque Oscillation 3a anuFuaztiauldfdninAaudlendivniiniun
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sUuanIfIaE19IN15ILATIE torque Oscillation wialFauiauluauisisausien
gusunateasuunea Rated power 900kW, Rated Voltage 3810 V, Rated Torque Mn =14471 Nm
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