giadl fmnlszavg : mslmngdanudemevesiilsznouyeiemesaaar s
1ie991niladun19na (ANALYSIS OF HARD DISK DRIVE SHIPPING COMB DUETO

MECHANICAL FAILURE) 819136911/5081 : 819138 a3.qufnA AIG159NH, 174110

o 1 | o 4 1 @ 1
nszurumsdsznouganiemlsudeyardunisinerFudiuiieruiion

U

o o 4 <
(Head Gimbal Assembly) #1218 9 §2152n0 V910U Actuator Lo senauiaSvvedesau
Y ' ) 1
FudruNFona1 nIUsznouyAR 191U (Shipping Comb) 1A VAN IS Mo UINDRIMUN

o 19 Yo 1 = a ¥ o A = v 1 dy
Hoenu hildmediswnamsdudauaznsgnunsziion wilszneugaiieuiiazlsznou

% 1 =

' ™ o o 1 3 S a o o L.
pgNUYABIIIEUIUNITZNINTZUIUMTI AT 0 T R sznewud] uens aaan 1as W Shipping Comb
wgnoeavenngaiIeuuaninauu g lunsnaa HSA soului 9InmsasaaeuanIn

] v
M3 l%9runounazIi Shipping Comb 1 1% lunszuiumsnanluassae q ldagnuin

o 1

de o & W ] ) 9 1 Y Aa a <3| o
11“51!\111&’1]11!31!14‘lN‘HfN’E)UliJ’ﬁHJﬁﬂu11!']151)'\‘1']1!%@UlﬂIﬂfJ@nlm'lN‘I/Ilﬂﬂlﬁﬂﬁ'lﬂlﬂuﬁﬂuﬁuiﬂﬂ
v ! 9

[ § 1 Qy 1 o % (% o 1
1&un Pin Latch 1ag Z-Latch F9a1unamdusudiudingildlunisiudanuganieiu

g

2

Y 9 1 ] Y
nadau awgi finannuderiomaninns lasunsensziimeueniinaduszning
A 9 1 Qy A o Y a = Y
NTZUIUMITHER NIsA1LaznIseeniunglsnvesFuauniildimaaiudenie’la
@ 3 a o dyd 9 =R A o Y . f = A @
AiuauITetive lddnb1vi1a g 119 Shipping Comb 1Fevitetiiosainilaseniana
a r'd 4 Qy 09/1 o ] 4 a 4
TagAns1zimeaungmsidon1ea1on15a3 1905 09NATOUTUNIUNG 3 Aunuane T IzH
a d‘ o Qlay = z o a Y an 4 a 4
nanaazyunveans i i FuOwdene 1niuiinsnzia3s Il lude g
A o (% 9 A a dy Qy = = [
1D$18094M15NTLINBAIVOIANWAUTAATUDUTUOIWTs e Ui uNanIsnaae
d' [ Y Qy 1 . A o 1A S
e uamelumsdsulgan laFudauues Shipping Comb Tud wviv siwumsidemenn
LY A A ] L 1 =< 2 A A '
Tudszaniomlunisldaunngayu vnwamsa@ny Iz nusuIUNFen1eTudIU Pin
o = ' < o o & Y vy A
Wudumniga aewnuilu Latch ag Z-Latch awd ey #991nmsU5vlgaud laguau
qg.: 1 < 91 e A ] @ o 4 dg’ = 09: 1 Y
M9 3 da sz ldnFuauiioonuun vy aunsos uusanszia 1amnnau 8 ni e mnumd u
A a d? Qy v A a 9 3 dy o 4 Qy ! v ! Y %
geganinaduuuFuuddinanasdndie sl lumsUsuliaud lvFudiugina naesadeiy
a 3 a o o w o IS
s lgnuaswazdunuineldusem Sion malulad dszmalne 1 16 ldidudoya

H Y
TumsinsanlsudymTelasunas g5 suauInae i

]

A A Y

#1131 IAINTTUATONA aeilereinAny

A A

~ = P
1nsANET 2553 A8UYD19158NUT Y




THAWISANEE PATTAMAPRADIT : ANALYSISOFHARD DISK DRIVE
SHIPPING COMB FAILURE DUE TO MECHANICAL FACTORS

THESIS ADVISOR : SOMSAK SIWADAMRONGPONG, Ph.D., 174 PP.

HEAD STACK ASSEMBLY/ SHIPPING COMB/ FAILURE/ EXTERNAL LOAD/

FINITE ELEMENT/ IMPROVEMENT

Head stack assembly (HSA) process is one of HDD manufacturing process
which assembles some of head gimbal assembly (HGA) with actuator. After that each
of HGA has worn by component called “Shipping comb” to separate and protect them
from contact each together and impact along process. Shipping comb has been used
until the end of the process, HSA will be taken to HDD assembly process while
shipping comb will be taken to HSA process again. The reuse shipping comb must be
check before using in the new process and found that there is damage shipping comb
like broken or bend that cannot use. The mostly failures occur at Pin, Latch and
Z-Latch respectively. These are important positions that whole use to assemble with
HSA. The reasons that make shipping comb failure cause from external load occur
during the process, cleaning and design of shipping comb model. Therefore this
research aim to study shipping comb failure factors by building fixtures to test
shipping comb in 3 positions and using finite element method to simulate stress
distribution. This research aims to find directions and force magnitude which cause
shipping comb damage also improvement model at weak point to increase lifetime for
using. From the study found that, Pin is the most failure form HSA process. Secondary
is Latch and the last is Z-Latch. From improvement shipping comb at these failure

areas, the new design able to obtain external load more than old design also



the maximum stress which occurs on the weak point is decrease. In order that, the new
design must be consistent with condition for assemble shipping comb into HSA.

Finally, this research data is for Seagate Technology (Thailand) Co.,Ltd in

considering adjust the new model later.
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