#&=X C-19
HEMREMHBIEHRRRBREE

Rk 22 4 5 A 31 HELE

HEER . HFEWHE B)
FFZSHARS - 2007 ~2009
FBEES:197601083
MERERL (F130) NEIREIZ 2 (+5/NERAEHZR E Y FILOFERENT & RERETICET 5
3R
HEEEL (EX) Characteristic Analysis and Optimum Design of Small Size Fluid Film
Bearing Spindle Subjected to External Vibrations
HEREKRE
%4 BT (OCHIAI MASAYUKI)
BUBRE - TS5 - EHS
MEEES : 40407995

MR OBE (Fn30) -

AL TIE, RS IO/ NIRRT A v RVORESESY, folsx it T
EOBMMAICLVERTHZL2ARE LTWD., BEOZITICE LTI, WidkEhisz2e > K
DOIREMENTET VERBE L, RET NV E i st TIEICHEH L TEEORGE T O il e il A
a2 R, RE(EEEOR R, SR S OAZENESE OIREIEFEDIT B o X |2 RIF T
AR TR E L, TEAEE AR U= ol ihsz ClIsefih 2 51 = 3 faiEnd 5 = & /e E 3
LMot FRBERET VOEBRMBIEZIT /2o 7o R, EBREHERIIREV—HE R L.

WFFRRCR OB (3530)

The objective of this research work is to improve the characteristics of small size fluid
film bearing spindle by using the optimal design method. In this study, firstly a vibration
analysis model of fluid film bearing spindle are made and then the optimum combination of
design variables are calculated using the optimal design method. From the results of
optimum design, it is found that the influence of tolerance of the bearing groove depth on
vibration characteristics and there is danger of contact using the optimal design method
without tolerance. Moreover, the experimental verification is conducted and good
agreements are seen between the theoretical results and experimental ones.
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Fig.1 Vibration analysis model

Fig.2 Schematic diagram of fluid
bearing spindle
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Fig.3 Schematic diagram of test rig
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Fig.4 Maximized eccentricity
ratio each groove depth and
clearance tolerances

Table 1 Bearing specifications for each
optimum design

Parameters | Optimized Optimized with
tolerance
Cr, pm 2.00 2.00
B1, mm 1.93 2.00
B2, mm 1.07 1.00
Z1, mm 1.85 1.70
Z>, mm 3.60 3.30
He, pym 3.50 5.80
B, deg 26.0 29.0
o 0.74 0.80
%
i

Variability

i.5 35 55 Hy, um
(a) Without tolerance

Variability

38 58 78 Hy, um

(b) With tolerance

Fig.5 Comparison of eccentricity ratio
both optimized bearings with
and without tolerance
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Fig.6 Experimental results of amplitude
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Fig.7 Experimental results of Lissajous
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coefficients
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