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Vibration Characteristics of 2-for-1 Twister Spindle
by Computer Modeling
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.M &

AR71AERD el A1 ZAEe BAe dgoz & Y4, ¥84, 344,
AFHQA 7tEA, nF s Mol AFHAL e 7w FF 7HE R 2HA AA
A Z1A FAEAAME e s AdFdd 2, FL - AFFY T
Z-44 7 - AR 71EL oM vjulg FEjoln. ol AFE AlAdHe 8§,
CAD/CAME B3 AdE 4, 283 9FF - 2% AUdAzA LY T9 W
711 Aoz BAMEI Yt

LEAZMA AEAZE A AHESHETHY F2 1AL 2-for-1 AZIE A4}
Aol ddigde AUz e 2859 T3 A dAZIez 245 R R8I
o 2-for-1 AA]e FE2FEE ERHoIET old AR 2UEY FEA 3
He T8 ATECHRE AYHI Ut & =RdAE 15 IH FTUA AV &
AR AFel 875 Y- YYRFA 288 72 - H4A9 1 FHE A F
EAHNE +gstdd #HM S fdiHe CAE 248 Z2aPE o83t 2WUE9

T8AES 2 PHERCE T3ln APL 53 HJ2oz 1 A9Es9 HAHMAE
g% ~9E A B4, AP 4Y, FREL WA A% Fo AASE £y
Hom dE¥ 4 9t o84 2Ye At Utk

21 o842 24y

2WES IDEAS V.78 o] £39 3219 4 2dy S 391 334 dy=dy s
7]dko g %?\f_ B./\(fmlte element) & A F /X # A (eigenvalue analysis)S
TPt 73 84 Rdd AMSE 2WEY AFE HSFo 943 Foln 2

-319-



2

s

Hy

Seol wWojgpre mdYod Ay ¥ dAPez sHysd 228 st
~p5e 7% 938 Figure 191 Yehde, 28 Zol sigsie Beo=9 dx
ARE) 282 FAAY2Ae] HAREL AYF FEL solid elementE AHE3I, 2
el azsl Yraze] 7 B2 83 ZeolsoA WEd o ~2WMES TEH
A Bte BEL shell element® A8t §§ 24 Edg Figure 2% #o] ¢4st
Ak AMH A HEE AARAL AA APA Y AAZAHN FL8A Figure 2% 2
o] Zgol= e 1I0mmY Aol 12mmE clampingdts 2A& 27HshAch

22 29 A 43

&3 24 wdo A AILE EAXE A 2dWE AL Belol=g txa
(W2l A steel®] #e, AR g2za9 Zett]AANA aluminume & AM&& AT
Table 1& §32458de nFINFS9 34 Agola, 1 AFFd BE IFEE
= Figure 3 (a), (b)9] YERIRAT} 12 HE=E 2AE AAZ} #92 EEYsS

H4e woltt a3 33 RHREE Edol=9 bending A LE YERT.
3. 22 HAaYg

ARHQ #A Hgoz FAHvY HEEAE 08 FHFIFH T &
g3 ASEAL FEsigo A AEY e dF e 0~-200kg, VHE
1093 mV/gQ! PCBASl FZAs v FA 2g% 7H& %A, SONYARSl DAT =4,
B&KAtel A& A7) Type 35508 AM&3tdch AL UL Figure 491Xk o] 7t
£EAE 2ANA 4802 HAstd 2 2YA3E B AEHIE AA HAH
gz NEE FH8I, o] NIZE VIEA7E ol &3 EMFozH FAHAH
oMol Fatsd BMARE dA Bk AFHoZ $HE A8E PCE ¥k dHol
B A2agde Ax HFHY 20859 2% S4S A d0 od & AHF L ¥
# de 2059 Fus 2AEY] HPYANXE Figure 59 HELAUT.

4. M2 Al2yo|M Zie| Hlm

S3 94 2do] HEE 9l 73 Aoy d& 2¥UEY 1/ FuATE
o] 83 correlationH AL AX §§ 84 FdE RYgsgon AF Ky Edo
W3 ne DTS5 sHAxG AP e Table 291 JEFNAT. Table 2914 K
L nle} Po] a8 40%~128% 2 thA zolE Ho|i Ut}

5. d&

CAE A£Z 2732 IDEAS V.7& Al&3ta] @Ayl 2¥Ee fdad 248

-320-



2-for-1 SHAIT| AESS ASE 4 2Yo| B A7

gyste] mdo] WHe] gojm 71Ee e i 2l % A4 FAE 7|Lo
Al e 2dyo 44 2T F A HJA ol HE] 2 FFT S
2 H2"g $P% AAE 245 fded 2d Be9 VE R HFS
AEE gt FF A7 20 AGE AN L st 259 HSE o
L AA7 AR FEE AEY AAZAN W AAESY FF Fo] ZEY
Holof & ol

L

c&“

T

%ok 2

4. 2l

1) Eddy Dascotte, Jacques Strobbe, "Updating Finite Element Models Using
FRF Correlation”, Proceedings of the 17th International Modal Analysis
Conference, V2, (1999)
) Y, HAAFE "2-for-1 A7) &5 FB #FH AT, FRLAIITF
FASeU =3, 3873, (199%).

3) 139, AF4, "A Study on Dynamic Characteristics Analysis of Spindle
Unit for Two-for-One Twister”, 33 7| A7 €979 dF=53, 27, (1997).

4) Jorgensen, Bert R. Shin, Yung C. "Robust modeling of high speed spindle
dynamics”, 1995 ASME International Mechanical Engineering Congress and
Exposition, (1995).

5) Huang, E. E, Lieu, D. K. ” Reduction of precision spindle vibration by radial
shear-layer damping”, Proceeding of the 14th Biennial ASME Conference on
Vibration and Noise, (1993)

o
¥

3]

=E? X232

Zeo|=

Figure 1 Schematic diagram of spindle Figure 2 FE Model of spindle
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Figure 3 (a) 1st mode

shape of spindle
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Figure 3 (b) 2nd mode
shape of spindle

Figure 4 Schematic of
instrumentation
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Figure 5 FRF by impact hammer test on spindle

Table 1 Natural frequencies from FE analysis

1st-mode

2nd-mode

3rd-mode

Frequency(Hz)

60.8

1721

627.4

Table 2 Comparison of the results between experiment and analysis

1st-mode 2nd-mode 3rd-mode
Experiment(Hz) 66.0 156.0 602.0
Analysis(Hz) 60.8 1721 627.4
Error(%) 78 12.8 40
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