P ] %

N H |

BExXc—19

FIZHREBHER REHREHDE) HARAREBES
VR 2 54 5 A 3 1 HEBIE

HEBEE S 32644
MZEiER  EBHE(C)
BAEHM : 2010~2012
2REES 22560148
MERESL (FIX) HFBELAT7YMILIRAEBMZIAEY FILOAESRIMEOEEEERX
EY FILOR%
MEEES (EX) Enhancement of angular dynamic stiffness utilizing optimum layout and
development of thin type spindle
MERERSE
% & RT (OCHIAT MASAYUKI)
HEKE - THE - #iITER
MEEHES : 40407995

MR OBEEE (Fis0) - AP T, fEfssicfibn s A vy Lo @RIz L THETEL
NS SN AEERIMEICER L, Ok X #RYL A E Y R Bk it Eet 2 R4
ZEEHBE LTWD. £ R, WIS £ BEEIRIME O FZERAGFHm S ORESL bR 5.
BE, "—RT 4 AT RT7A 772 EOFERERITITERENERINTEY, b0
RSN TNWD ALY Y RVTIE, &R 2 iR T 25 72O O A EBMIE LS N2 72 5.
Z ZCARBETIE, RON-ZEROPIEYNCEZ 2 E T DIl EHEEE L, Yy —F
NV b 2T A MR A LAY T R R R T o, T ORER, M AEY L FATHE, AT A
Mz OAERMIEZ ED DL ENEETHDLH I EB¥bhotz. 72, L LIZEBRFEICLDY
FEhi U 7= A EERIME DO EERAER LD, Vv A BRI K AIREDKRESTND Z & 2R LT,

WFZER RO EE  (330) : The aim of this study is to provide a design guideline for a thin
type spindles for information related equipments using the enhancement of angular dynamic
stiffness on fluid film bearings. In addition, establishment of experimental method of
the angular dynamic stiffness was investigated. The spindles used in information related
equipments such as Hard Disk Drives are required to become thinner with thinning the
information related devices. Consequently, enhancement of angular dynamic stiffness of
the fluid film bearings is important problem should be solved in order to obtain high
rotational accuracy. In this study, we develop the optimization method to lay out the
bearings in a limited space and carried out the optimum desigh combined with journal
bearing and thrust bearing. As a result, it was found that enhancing the angular stiffness
of the thrust bearing is important in case of thin type spindles. In addition, from the
result of experiment by using the established experimental method, it was found that the
vibration caused by gyroscopic effect is significant.
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Fig. 6 Results of eccentricity ratio
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Table 1 Optimized results for each optimum
design and change ratio

Robust opt.
considering
opt tolerance
: =+
PaI:;rSnet neglecting ? 0([?;191] A_§: Ratio
tolerance 2.0[mm].
ACr=%0.5 [mm],
Ao=+0.1)
Cr [um] 2.00 2.00 1.00
By [mm] 1.99 1.98 0.99
B, [mm] 1.01 1.02 1.01
Z; [mm] 1.68 1.65 0.98
Z, [mm] 3.40 3.32 0.98
Hg [nm] 3.60 5.00 1.39
S [deg.] 22.0 23.0 1.05
a 0.8 0.8 1.01
hy [um] 20.0 19.0 0.95
y 0.75 0.75 1.00
S [um] 9.5 7.5 0.79
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