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Influence of size and epoxy imperfections on vibration in HDD actuator arm
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Abstract

This research studied the effects of the thickness, length, and air bubbles in the epoxy of the HDD actuator arm on
vibration to analyze the factors that caused the epoxy to fracture due to vibration. The HDD actuator arm model was
developed using finite element software (ANSYS program) to achieve a percentage error from the PSV400 test of less than
8%. Subsequently, the thickness, length, and air bubbles in the epoxy of the HDD actuator arm were adjusted. The results
demonstrated that the HDD actuator arm model had a maximum error of 7.827% from the PSV400 test. Regarding the
adjustments to the thickness, length, and air bubbles in the epoxy, it was found that these factors did not affect the
natural frequency in the arm mode shape but had a significant impact on the coil mode shape. Reducing the thickness
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and length of the epoxy decreased the natural frequency in the coil mode shape. Conversely, increasing the length of

the epoxy increased the natural frequency in the coil mode shape. The presence of air bubbles in the epoxy resulted in

a decrease in the natural frequency in the coil mode shape, with vertical air bubbles causing a more significant reduction

than horizontal air bubbles.
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(mn3151) WU 1.36, 1.16 way 0.96 mm. wuliinase
AufisssuvAlugusslun Coil bending, Coil torsion,
Coil sway, Coil cup #a¥ Coil high frequency (§U# 13)
ieannnsufuananuuvh liluwudenuiesves

wida (7). Tugusrluadalaauazuisduauwninis
anas dewalimasiiausa (k) Tuaunis (3) anas dly

sUs1alundn n1susuanauvundawalilaumudiainy
Beadeihvoamtig (/) anas ilviAasiiause (k)
Tugunis (8) amaaguiy fadu nMsUSuanAUMIYess
wondidu 0.96 mm. Fedanalinudsssunalugusng
Tum Coil bending, Coil torsion, Coil sway, Coil cup tag
Coil high frequency amaamﬂﬁqﬂ FeazdwalmAnnis

&9 (Resonance) NAMUDFAAS
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% 5
Thickness of epoxy

2 N2

-4
AB AT AS cB CcT cs cC CHF  Mode shape

1.36 0.000 0.000 0.000 -1.010 -0.510 -0.519 -0.651 -0.325
1.16 0.000 0.000 0.000 -2.173 -1.088 -1.243 -1.424 -0.696

0.96 0.000 0.000 0.000 -3.386 -1.650 -2.188 -2.226 -1.094

UM 13 MsiAguuUaseanudsssuuaannnisuivanainy
UW0IdNRNT

PnNsUTuiinkazanAueIvesdnendatiag 3
sUsUU nuddinasienduisssuualugusislun Coil
bending, Coil torsion, Coil sway, Coil cup tag Coil high
frequency ﬁmamiuguﬁ 14 waz 15 Ineni1suiinany
g1vesBnenTaziliiuiTuBaiuty dwalien o lu
sUsrdlundnlAwazgusaluaundanda uazdn p lu
sUsrsTundadianfintu davinlidasdaause (k) Tu
AunT3 (3) waz (4) duduuiy fadu nsuSudiiaany
g11ve B nendnidesdnTdemalinuisssuily
susslunduaosdiiutuinniian Tuniendudu Uiy
anAILEIveIENen Tzl uAis U nanas
danaliinudsssuvalusuisluadunesdanasuin

ian

% Increasing the length of epoxy

-4
AB AT AS CB CT C CC CHF Mode shape

Both 0.000 0.000 0.000 0.012 0.035 0.017 0.140 0.055
Left 0.000 0.000 0.000 0.007 0.012 0.017 0.023 0.048

Right 0.000 0.000 0.000 0.007 0.019 0.000 0.116 0.007

U7 14 n15URguLUasUeInunsTTUIRINATUTULNAI Y
8717U839WeNg

9 nnssiaesdnendliiinesermelunuidouas
LuIueu wuIinadenufsssNvElugusalun Coll
bending, Coil torsion, Coil sway, Coil cup gy Coil high
frequency éﬁ’mamiugﬂﬁ 16 lngnosornaludwondlyl
dipausvinligaydenia (m) vesdwondindu udds
denaliluudmnudesvosmida (1) Tugusslundn
THauazguslununisntn uaslusndanmdeniieiaves
vide (/) luguslundnanas deilugnisanaswosi
AsdIauTe (k) Tuaunis (3) wag (@ Bndae sied
Wosormeluwwadeinlfuaudanudesvomridauas
Tusudanudeadtvomingnanasnnnimosenniea
Tunuoueuy denalinosennialunuideinasnonis

WasuwlasrnudsssunfuinnItnesenialuLuIueau
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% Decreasing the length of epoxy

-2

-4
AB AT AS CB CT CS CC CHF Mode shape

Both 0.000 0.000 0.000 -0.012 -0.038 -0.009 -0.157 -0.059
Left 0.000 0.000 0.000 0.000 -0.015 0.009 -0.029 -0.052

Right 0.000 0.000 0.000 0.000 -0.027 0.009 -0.134 -0.003

5U 15 mswdgunlasvesanuisssueiiainnisuivanay

Y1IUDIBNBNY

% .
Bubbles in epoxy

= Horiz

- =\Vert

=2
AB AT AS cB cT cs CcC CHF  Mode shape

Horiz 0.000 0.000 0.000 -0.007 -0.008 -0.102 -0.006 -0.010

Vert 0.000 0.000 0.000 -0.145 -0.092 -0.187 -0.134 -0.062

UM 16 MsAgulUaswesnudsssuyAannnisiveseniely
anend

5. d@3unamsAnen

wuudnaeawvueusafantaslulnludied
wudgendusTauutudigs lnsdanunainindeu
gegnienas 7.827 ilelflsufiunanismaaeusieinios
PSVA00 ¥isil surnvesdnenduazaiuliauysaivesd
wondidlesannilaserniadaasiondudsssuualugus
luadiuasedvasyuiiguaIsafantasi lagn1san
ANuMuvesBnenddinalinnuisssumdanatogned

(% ]

HodAgy d1un19iNALE1IURIBNDNTTIWLALAIND

5950917 vaizfinsananuevesdnenddmaliniiug
s35uvAanas drunnuldanysalvesdnendidesann
Wesonedaaliauiisssuvifanas lnerleserniealy
wuaRaiinanszvudenisiUasunlasnaiud
sssu@AunnIneseInAluluueu TunszuiunTHas
wuuiIgugIsanantasnisaaslianudifyiunig
ATUANAUNUIRALAINNE1IVBIBNENTITud 1A uLIn
\flesandwnalnenssdeniudsssuwfesedifeddny
YpuEAinsAuAuANNaNYsaiuesdnend 1y msteaiy
Woga1n1A AsRITU LT ofinA AT BsUeIAINE
5350978 Tastanizresernialuwuadefiiinanseny

11NN

AnmnssuUsENA

Ya o

HId8v0v0UAN UTEN Luadududainiea
(Usgmalng) 91ia lvinsaduayudiugunsaivaasy

wazbnludiodudgeannas
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