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The effect of pin surface on natural frequencies of HDD actuator arm
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Abstract

This research was to study the effect of a pin surface on the natural frequencies of the HDD actuator arm by using
finite element software. In the study, the number of convex surfaces, the number of rows of convex surfaces, and the
arrangement of convex surfaces were variations on the pin outer surface. From the results shown that the number of
convex surfaces, the number of rows of convex surfaces, and the arrangement of convex surfaces affected the natural
frequency in the Pin bending and Pin sway mode shape. A pin with a low number of convex surfaces and rows of convex
surfaces had the maximum difference in natural frequencies, while a pin with asymmetrically convex surfaces had the
difference in natural frequencies less than a pin with symmetrically convex surfaces.
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Finite element software PSV400
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4. HANISANEN

1) 91n19WIsuLfisunanIsAIuINAIAINA
s35uAlugUTINsHuazIiouLuusalAY wuuTauay
wuuunisninvesrnuesuuazsuassdildaniiludied
wudgendug Aunisiauazuanisaseiaas PSVA00
wuAANuAsTINAlUgU M sduasIieuLUuTnves
funeedianuaanindouduinliosgaiosas 0.29
dauArmnudsssuuAlugussnsduaziiouuuualag
yassuonsuiinunaadouduinsunaniifesay
6.66 Fauanslupanad 2

AN5199 2 WANISVIUABUAIAIINDSITUYIRA

Mode shape PSV400 (Hz) FEM (Hz) %Error
Arm bending 0.16630 1552.20 6.66
Arm torsion 10,450.00 10,977.00 5.04
Arm sway 8652.00 9069.70 4.83
Coil bending 1748.00 1702.30 2.61
Coil torsion 3379.00 3369.30 0.29
Coil sway 5977.00 6027.70 0.85
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2) 31NN15PNLUVAIRIULBNYBIAAN AT ANy
yuwavaa 15 wuu nuiidawadesuindoainiiud
s3suvAlugUIIenNsduaziioutuudalde wuudauas
WUUBN N TAVBINIUDISULALAIUABYE WAEIHAREIIN
fer1ANRsTTIYIRlUFUTIINN R Uaz UL UUAnTAS
LazuuuLnIaninvesadn fuandluasiei 3-7 lagadni
Asuueniidnuasyuazddnnuisssunalugusnms
Fuazifounvudaldsuazuuuunianinvesadniosndy
adnUsnAdediinnudsssualugusisnsduasiiiou
wuUdRlAuAzRUUMN N TRTRsAaNWINAY 12387 Hz uae

17983 Hz snudndiu fauandlugudl 9-13

15199 3 NsAYULUAIANANUDSITUY IRV IEANN LRI LUN T

L]

waigunuasnusna

AAuisssud (Hz)
Mode shape =
wanay 2 W wanay 4 i\ Waay 8 NN
Arm bending 0.00 0.00 0.00
Arm torsion 189.00 184.00 188.00
Arm sway 19.30 20.80 15.70
Coil bending 0.30 0.30 0.30
Coil torsion 0.10 0.10 0.20
Coil sway 49.10 1.60 0.60
Pin bending 2400.30 2344.00 1963.00
Pin sway 12639.50 6229.00 5838.00

A15197 4 MTURIULUALAIANUASTINYAYBIAAN NIy UADY
umasasguiuadnUIn

APudsTTTR (Hz)
Mode shape =
walag 2 A wanay 4 W waay 8 NN
Arm bending 0.00 0.00 0.00
Arm torsion 189.00 190.00 189.00
Arm sway 9.50 5.50 7.20
Coil bending 0.30 0.30 0.30
Coil torsion 0.00 0.00 0.80
Coil sway 3.60 1.70 0.20
Pin bending 1388.00 1339.00 1182.00
Pin sway 6779.00 3305.00 3008.00
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M19199 5 MsAuulasAAufsIIUIAvesaan nlR AR Y
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AAnuissITd (Hz)
Mode shape =
Wodag 283 | wodaz 4 H3 | H0I8Z 8 KNI
Arm bending 0.00 0.00 0.00
Arm torsion 189.00 184.00 188.00
Arm sway 19.30 20.80 15.70
Coil bending 0.30 0.30 0.30
Coil torsion 0.10 0.10 0.20
Coil sway 49.10 1.60 0.60
Pin bending 1235.00 1174.00 1003.00
Pin sway 6656.00 3047.00 2658.00

M1319% 6 MsLUABULUAIAIANNEITUIRVRIAAN TAFI WA

LaRaNLNesAsuAUadnUINA

AAnuissITR (Hz)
Mode shape =
Wodag 283 | wodaz 4 H3 | H0I8E 8 KNI
Arm bending 0.00 0.00 0.00
Arm torsion 189.00 183.00 188.00
Arm sway 19.30 20.80 15.70
Coil bending 0.30 0.30 0.30
Coil torsion 0.10 0.10 0.20
Coil sway 49.10 1.60 0.60
Pin bending 656.00 583.00 443.00
Pin sway 3161.00 1402.00 1025.00

M13199 7 MsAguulasAAuissIuRvesaan ik yuay

lduananunsieuivaanusng

AAnuisssTd (Hz)
Mode shape =
Laay 2 W waay 4 i/ LD39e 8 W2
Arm bending 0.00 0.00 0.00
Arm torsion 191.00 187.00 188.00
Arm sway 4.20 7.10 4.30
Coil bending 0.30 0.30 0.30
Coil torsion 0.20 0.10 0.10
Coil sway 0.70 0.70 0.00
Pin bending 653.00 573.00 436.00
Pin sway 2550.00 1373.00 1006.00
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13) anmsudstiusuiyuiiisuuenuesadn Taed
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adnfianuuvy Jedsualiainnuisssuydlugunenns
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wUsusIUuNIYesRaY Ui uueNYeIEdn 9zmuTn
adniiasuuenidnvausyudiuiuninaiazinng
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seanazfuadndiiiduusniidnuaryuduiuasiun
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