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Study on the Performance of the Grooves for Fluid Dynamic Bearings

e A AT
(Yeung—-Cheol Kim + Se-Jin Seong)

Abstract - This paper is presented for the performance of the Fluid Dynamic Bearing(FDB) by the groove design and
the tooling condition. Recently, spindle motors which require smaller size, lower sound noise, lower vibration, and higher
speed of the rotation have been placed in high value-added products including Digital Lightening Processors(DLP), Hard
Disk Drives(HDD), and ODDs. The spindle motors using the sintered porous metal bearing have higher vibration and
acoustic noise by dry contact and large tolerance of the bearing parts. The Fluid Dynamic Bearing (FDB) with grooves
is appropriate for spindle motors adequate in regards to mechanical vibration and acoustic noise. The paper shows the
performance comparisons of between sintered porous metal bearing and FDB, and each FDBs according to the tooling
deviations of grooves by the Finite Element Analysis(FEA) of the mechanical field. This paper shows the methods to
make the grooves, the groove’s depth, and the prototype of the motor with the fluid dynamic bearing. The performance
characteristics of the grooves with the FDB are verified by the experimental results.
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Fig. 1 Sintered porous metal bearing(@ and fluid dynamic bearing(b)
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Fig. 3 FDB with groove
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Fig. 4 Electrochemical machine(a) and electrolyte(b)
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Fig. 5 FDB(a) and grooves depth(b)
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Fig. 6 Eocentricity trajectory in case bearing has groove deviation
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Fig. 7 Spindle motor with FDB
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Table 1 Vibration values of the developed spindle motor
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Table 2 Acoustic noise of the developed spindle motor

@& & [dBA] 16
2=WERES 2 [dBA] 17.3

SHEeojale 128 Msof &3 HAF

Trans. KIEE. Vol. 60P, No. 2, JUN., 2011

2 =2dAE f3e
Oilﬂr‘ﬂ aA - Zﬂ;‘—WW

F>
=
o
N
Y
fru
Q'L
2
=
2
)
o
b

=3 .
- volge] =B 9 fAEGUlge]l 22 v
4 g% velgnn 4ol $4%E & & ATk
- aEne g gUEE fASGUY % e 4
ol 24 9L VA + des Fgh
- FABGHClPS ol §F ~USEHY 2% % UE
S5gomiE 4ol FEFL ® & AU

t
ki
Ho
I

[1] JR. Hendershot Jr and Tje Miller, "Design of Brushless
Permanent-Magnet Motors”, Clarendon Press, 1994.

[2] Y. Zang and M. R. Hatch, "Analysis of Coupled Journal
and Thrust Hydrodynamic Bearing using Finite Volume
Method,” ASME AIPSP, Vol.1, pp.71, 1995.

[3] &, "wbSfihsz -5t o 5 80E $ ¢, ke
il NEAI594F

[4] ol g Fguolge] 1En AFE PIF A2 39
SE NP B R EL S EE
pp.224-229, 2005. 12.

A 2R A& 7

4 8 H(& FE #8)
1972 119 194, 1994 A&kt) 27
19h 29 19969 lskd] A7) 28}

g

) 2 (X1, 1996, 1 - A =
Oﬂ—?/\ APAT,

1 042) 821-2920

FAX :042) 823-3400

E-mail :wpimw@naver.com

S g off
ﬂ' o ok

o M (R §K)

1948 7€ 15¢ 4. 19739 A ed &4
A Y. 19759 At FH S
gkl 2 (M. 1988 F AT e
sk (AN, 1976. 1 - A =9

dsta AREN T @
Tel : 042) 821-5654

FAX :042) 823-3178
E-mail : sjseong@cnu.ac.kr

93




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


