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Qf any computer

SGté0disc drive are a disc that is rotated, a mountlng arm,
such as an actuator arm, that moves a transducer to various locations on the
[0001Hisc, and eilézﬁm@wr)éimm%mha@mgra&é@p@ mwhetigadraderdatd dskda feomMiaee
disc. There are a variety of disc drives in use today, such as hard disc drives,
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(00031 In hard disk drives, mag&g |c heads rea%a(?fawnt .data on the

SurfaURIgRS St RARE P M SrsRi A el RS Hotor.
TEe ma%netlca}li ﬁr{ttgng %ts of information are laid out in concentric
ci 1 ces of the disks. The disks must rotate quickly

so that the computer user does not have to wait long for a desired bit of

[0002}htormationf o KEh BTSSR TS FAMBIAEES Sef&ta%csé.ﬁ&ffﬂﬁ%é? ﬁ’i‘é”%é‘a@ iPne

mOdern dISk quve ord%rqnbltsa%pgetg%?gs U 5r‘l e eXt(E(e)Irl’?el InSarggm 1S OI] a hard
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disk drive (HDD). The most basic parts of a disc drive are a disc that is rotated, a
mounting arm, such-as an actuator arm, that moves a transducer to various locations
‘on the disc, and electrical circuitry that is used to write and read data to aﬁd from the
disc. There are a variety of disc drives in use today, such as hard disc drives, zip

drives, floppy disc drives. All utilize either rotary or linear mounting arms.

[0003] In hard disk drives, magnetic heads read and write data on the surfaces of

rotating disks that are co-axially mounted on a spindle motor. The magnetically-
written “bits” of information are laid out in concentric circular “tracks™ on the
surfaces of the diéks; The disks must rotate quickly so that the comp’uter‘uvse'r does
not have to wait long for a 'desired bit of information on the disk surface to translate
to a position under the head. In modern disk drives, data bits and tracks must ‘b_e
extrem'ely narrow and closely spaced to achieve a high density \of infor_mation per unit

area of the disk surface.



area of the disk surface. WO 2008/014274 PCT/US2007/074243 surface
have consequences on the design of the disk drive device and its mechanical
c&lﬁ)pzc?ﬂsé%]t .7Among the most important consequences is tha]t)?ﬁéUﬁ%g(E('?é’f’ 43
transducer on the head must operate in extremely close proximity to the
magnetic surface of the disk. Because there is relative motion between the
disk surffa%g%and the ma nsetic era&ladue to hedﬂ?lé rota(%i(on and head

. d hanical
actugl%n, coarl\f?nﬁoélaesqggn %c?nbe Wegﬁqﬁﬁe %gads an(rj‘ \G:IS 6\88?1 relal St([)nec aniea

ribologigahiaure e nIEafSs S dRolaglEal AU N he magneic

colloquially as a "head crash," can damage the disk and head, and usually

causg dataclosss tihereforanthepeagostichieasis drsiopestiifier the magnetic

hydrodynamically supported by an extremely thin air bearing so that its

magp@liscdEMBEURER! GRI-QBEIRAIR: R BIRSEOXIoN betadhettiskswbildaphysiohk
contact between the head and the disk is minimized or avoided. Typically,
the heaght¢Gedisladpacing presisk downignopetabion afcmaigern deatawisk contact
drives is extremely small, measuring in the tens of nanometers. [0005] The
mouhtingarthisigasicaity diskdan sléoatibalpaisst friliedabdhdrinifsiee. Such
proximity to a disc. It must be of a sufficiently high stiffness to , withstand
accelebalnsicbradarsikpattnealenHiabnant aheiberectrhniyBgmige disk and
operation of a disk drive. Figure 1 illustrates a prior art mquntjng arm 10. The
ol S 6 o TS 8 ey ST SO Tl SEOHIRG 1
for insertign of a pivot bearing cartridge. It has a cantilevere sgaiion 13 that
coup é?s{fow ¥ 18%? h%ligpfﬁt,e%ob}éta e§§‘%“ﬁ%pysl?é‘8eﬁ§it8%a%?’% gé%ot shown)éat ¢

the diRiRA0G Via ReueIding. AMIRER D e SUSRARSIANIAIP SRR cen
heads/sliders which include magnetic transducers that :
the head and the disk is minimized or avoided. Typically, the head-to-disk spaging ‘
present dﬁring operation of 'modem hé.rd disk drives is extremely small, measuring in
'the‘tené éf nanometers.
[00051 - The mountingb arm is typically used to move a magnetic transducer in close
| proximity to a disc. It must be of a sufficiently high stiffness to withstand
| acceie:ation forces, vibratibn and mechanical svho‘ck occurring during o;‘)eration. ofa
disk drive. Figure | illustrates a prior art mouﬁting arm 10. The mounting arm 10
éomprisés’ a generally blanar region 11 with an opening 12 for insertion of a pivof
b‘éaringi cartridge. It has a cantilevered section 13 that couples, via a Boss hole 14, to
at least one suspension arm (not shown) at the dlstal end via Iéser welding: Attacvhed

to the s’uspénsibn are recording heads/sliders which include magnetic transducers that

magnétize the surface of the disk (not shown). The mounting arm 10 may carry two
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magnetize the surface of the disk (not shown). The mounting arm 10 may
carg/ two 2 WO 2008/014274 PCT/US2007/074243 directions, one up and

one &8\9\%?.1Wf)ically, the mounting arm 10 has a length 20 of P&Bré'ﬂftzf(.) 074243

inches, a width 16 of about 0.20 inches, and a thickness of about 0.012
inches. The mounting arm 10 may be made from 300 Series stainless steel

mategiadc dMse¥ANY anlONRE6H (rhaBehelisHias Oh e URHNG aruseeion of
moving the magnetic transducer in close proximity to the disk must be
consigerd layithRedesigieh tosnainithize 0\ibratibgindé sponseds rapithout 0.012
angular motions and other excitations. For example, the mounting arm must
be stiffeeoufheancutitiegronntihgpivet hedrifignnidét Beicf shigh srdeeymaterial,
~quality so that the position of the head can be precisely controlled during
oper&orkamiels; the interface between the mounting arm and the pivot
bearing must be of sufficient rigidity and strength to enable precise contro| of
[0006{he head pddifiBiatFitiPsHs SRS Jrodiths TRy B8Rt IRERE tAIducer
necessary to facilitate higher natural resonant (gre uencjes of vibratjon af the
mourRirfPaFnPrHE SR L8 of é“?ﬁto%ﬁtﬁ?asé e%n g%tf‘%ﬁsé)eﬁé“s?ﬂffféig‘ﬁf“t%‘ze
limit deflection that might cause contact with the disk during.mechanic '
shocﬁ%\e}gﬁ{'sfn(dﬁ%ﬂ%ﬁ% i éﬂer?ﬂ ﬁ% %r%cigoﬁf’p?ggléﬁﬁg‘%gqgéﬁg%Ilioe}(r %I(r)lgle’

serieg, SRANIGSSSIRG! kP HaslabIgs SRR B ieRsenlevelrd R raliRY@e of

any abnormalities in the residual stress within the material resulting in a state

optinyized fer fla stampindaRegssiasso ohteicanie $eiRes staleo!tb@ during

effect of cutting an irregular periphery from the raw material is one that yields

a chagrelausticshnpe thakfadabelydhe tHesiedtiape and the pivot bearing must

~ be of sufficient rigidity and strength to enable precise control.of the head'po‘s‘ition

during operation and to pro%/ide the boundary conditions neceséary to facilitate higher

natural resonant frequencies of vibration of the mounting arm. The stiffness of the

mounting arm must, also be sufficient to limit deflection that might cause contact with

the disk during mechanical shock events.

:{0‘00’7] The mounting arm is typically made 'from fulli‘har”d 300 series stainlesg steel

| strip. The stainless steel is tension levelgd,to relieve any abndrmalitiés in the résidual

stress ‘within» the material resulting in a State optimized for flat ‘stamping. Regardless

of the inéoming' stress state, the effect of cutting an irrégular periphery from the raw

material is one that yields a characteristic shape that. is rarely tile desired ‘s'h,ap‘e.'
Consequently, die forming is employed to _couriteracf the post-edge cut shape ér_xd add -

any desired shape.
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Consequently, die forming is employed to counteract the post-edge cut shape
and add any desired shape. 3 WO 211118/11142 7 4 PCT/t1S211117/07
4‘5912§0§f/3b itbd. This over-bending requires shaped tooling thal SRS
manufacture, expensive and only applicable to a given raw material lot,

Once the incoming material changes, the required punch shape will be
differgqt iR £omRensaBdRl MG hanags, s RAIEe I aREat BB tture,
changes, which is cost prohibitive. 10009p1 Most state-of-the-art fabrication
attergpis 1QvaRRaVEnthe ptRmIRsesIgHRL SHessaenslition OB AW incoming
material have had limited short term success. Conventional EDM shaped
punchesibtriestpicalicysed iputhe ndpstylihavelifimiadshoniieisate for the
success. Optimizing cutting clearances to minimize distortion through ‘
stamydimmpbasThisodgeres dttgnaptechliviatbhinggspwhch shapesafibifivesumed
best shape have also been tried. All these fabrication methods fail to achieve
ihe result dfletifting-tHelshapdabrigaBomaiemng dPnimpreveriell veeratignresidual
have the ability to adjust the fabrication method quickly and easily. [00101
Therdf6te, MBI IRNa Hedbrintiie HESIh MRGNtRY A HnShAfrdeey success.
residyal stress condition by providjng localized compressiye stress zones,
easil§ ApPIEG 0 ﬁp%%l?ﬁﬁ%d’ ‘éﬁﬁl}?%o%%j & (HE'E p@%gtfﬁa ’ilﬁeob?\%{ﬁ%gya%‘fe
SUIVlll\/I A RYSgoFrt'I'tEIE INVENTI%N 100111 &t@loucqégqgi arm for.a.hard glj k

. - rti
drive Wit C}mprove resiqual strepstér,nfﬁglgrﬁounﬁng arm eg\fi%gm émgnélﬁgraﬁyo on

planay, fegion, With SYIRUARS fermestandhe RiaRaf-pegiamorRpRYidedogaliatth
compressive re5|dual stress with desirable shape
best shape have also been tried. All these fabrication methods fail to achieve the

result of shifting the shape' of the mounting arm with small variation or have the »

ability to adjust the fabrication method quickly and easi‘ly.

] ~ Therefore, there is a need in the art for a mounting arm with improved ‘
residual stress condition by providing localized compressive stress zones, easily
’ ap‘piied to the mounting arm, to adjust the shape of the mounting arm.
'SUMMARY OF THE INVENTION
| A mounting’ arm for a hard disk drive with improved residual stress, the

mounting arm having a generally planar region, with striations for‘mgc_i on the planar
‘vre'g‘ion to provide 'IOCaiized compressive residual stress with ‘désira‘ble shape-
éharacteristic_s in the rﬁoqnting arm. Thc_: striations mayvbe:form,‘ed by applying a-
‘ serrated‘ punch to the mounting érm_. The strriiati‘ons.ma)./ be alignéd“ parallel to the -

width or length of the mounting arm, or diagonally across the length of the mounting
‘ , .4 v



characteristics in the mounting arm. The striations may be formed by

applying a serrated punch to the mounting arm. The striations may be
aﬁgﬂég‘%g]rﬁfél to the width or length of the mounting arm, of 8?5{5%%?37( 74243
across the length of the mounting 4 WO 2008/014274 PCT/US2007/074243
arm. The striations may be formed on both sides of the mounting arm. They
may hen lopselyansighiiryspacachct aah siiistiendsnay havamdiffaremheertty ve
with different compressive strength. The striations may be used to

manipkale treighapspatéde Paciustitg@rimapB RAEF DESCHRIRIEYONAIC diftfrent
DRAWINGS 100121 The exact nature of this invention, as well as the objects
and advantages stivaptiof, Wik beetine eadibe appartennitonicondidetatiorvdihe

the following specification in conjunction with the accompanying drawings in
whiclrhKetiggérehce numerals designate like parts throughout the figures
thereof and wherein: [00131 Figure 1 is a top view of a prior art mounting

arm. [0014) Fj s at ' f 0 r ing to the
present mverfﬁgﬁﬁﬁ&&%ﬁ%&a d'%‘ { @‘%ﬁﬂ&m&r re-compression

oo ro)HgureotsatGlagranustati g1

of a mounting arm with deflection from mechanical shocks, [0016] Figure 4 is

(0012} diagram ifl

StRIARG POLE Inibire BSIEHIBRa 8iHtiRY Bene RS cBfhprvasiRass

zones on gne sjde, accordin the present invention. [00171 Figyre 5is a .
Cing s g G e oL BRET S, iU LR & tipaoine
deflection; 100181 EigIe.&ols Aaliagr 2 M RHAN R4 RORLROM RIS B A rence
mounting arm wit

[0013]
[0014]
[0015]
[0016]
10017]

[0018]

[0019]

numerals designate like parts throughout the figures thereof and wherein:

Figure 1 is a top view of a prior art mounting arm.

Figure 2 is a top view of a mounting arm, according to the present invention.

Figure 3 is a diagram illustrating pre-compression of a mounting arm with
deflection from mechanical shocks.

Figure 4 is a diagram illustrating post-compression of a mounting arm with
compression zones on one side, according to the present invention.

Figure 5 is a diagram illustrating pre-compression of a mounting arm with
S-shaped deflection.

Figure 6 is a diagram illﬁstrating p‘ost.comp;ession of a mounting arm with
compression zones on both sides, according to the present invention.

Figure 7 is a diagram illustrating pre-compression of a mounting arm with no

deflection or deformation.



compression zones on both sides, according to the present invention. [00191
Figure 7 is a diagram illustrating pre-compression of a mounting arm with no
dé%féé?u‘%?ﬁ“b%‘eformation. 5 WO 2008/014274 PCT/uszoowd’fg&'i 0071074243
desirable bending characteristics, according to the present invention, [0021]
Figure 9 is a diagram illustrating compression zones of different compressive
Strenglt; Q18 TRIRKH B AR SGCOHIEIRL RS L SREBEIMYRAtGR. [0022] Figure
10 is a top view of a mounting ann, according to the present invention. :

[0021[0023] Figureguieis & topiadein Ofl @ itaahn ioe RERIACLNTEH 0 daTthenpteafitssive
invention. [0024] Figure 12 is a top view of a mounting arm illustrating
comptessitimzenesuoting atin, sickesdiigt ortbe ptingnaimegoording to the
present invention. [0025] Figure 13 is a bottom view of a mounting arm

[0022)|ustrating dognprédsiontopries orbothnsiksrof arseribuntingapmsaat doretifign.
to the present invention. [0026] Figure 14 is a top view of a mounting arm

[0023)yith variablEig&pd bistiviesry i of ampratsi Poreerdowy s grrtensnEcation
view of a mqunting arm with compression zones of partial width and/or

[0024kngth. DETAIFE D DESERIBTION TROHIEEPRE FERER ENBESHIRAERAS o

[002 ue,to stamping. and raw material influences, the resulting shape of a
mouhb o0 o O B e B e 4 R PBianaton of

[OOZSZeSidual Str??g%ry%nis_cy%%&Me%???%ol R%t%qﬂm&ﬁgtm;;%sion zones
ounteract the undesirable shape, localized cOmpressive stress zones are
formed anHlReEMIRG BMJaA0lSbrding to the present invention.
[0026] Figure 14 is a top view of a mounting arm with variable gaps between the
compression zones.

[0027] Figure 15 is a top view of a mounting arm with compression zones of partial

width and/or length.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0028] Due to stamping and raw material influences, the resulting ‘shape of a
| mounting arm is rarely a desirable one. This is due to the relaxation of residual stress
from cutting and stresses imparted during cutting. To counteract the undesirable
shape, localiz_ed compressive stress zones are formed on the mounting arm to adjust
the shape of the mounting arm.
[0029] o Figure 2 illustrates 2 mounting arm 15 with compression zones 17 that are

aligned parallel to the width of the mounting arm 15.



the shape of the mounting arm. [0029] Figure 2 illustrates a mounting arm 15

with compression zones 17 that are aligned parallel to the width of the
modrinG atA*15. 6 WO 20(18/014274 PCT/US2007/074243 Yol 8l #E'tsh

side with a controlled force and/or displacement. The serrations on the
punch have peaks that impart enough stress and strain in the material of the

mounginghanmuie &%Lé%?e_Riﬁ:ﬁt%%ﬁf%ﬂ@é‘%&eﬁm%fﬂ £40.69 pf%%%@”%ﬁons on

zones 17 with depressions or striations formed along the serrations of the

punchyeThgndeprassions ag pﬁ?g%&aalx‘gaome%praﬁuds%mmdtﬁ@we%vﬁlaof the

variable width and length. As shown in Figure 2, the compression zones 17
are fonnedACRss theaROpRHGg @idmhiioh Mayibe-supkiRliyoidamession 17
points 18 along a straight or curved path. The depression points 18 are
formedithy dephssadity of seriraied pleaksdnldine pinehraAS1df Tthe punch. The
depression and compressive stress residual from its creation, bows the
mourtines saiansl Bravpasidrany thieove Aeition deig el Xifubtrates vatiltite width and
compression zones 17 formed from reciprocal multiple serrations on a
punciBHe ntinBernolie Ktatisnaree spraehits BPrneoBomirssidhiaehasross the
depend on.the configuration of the serrations of the punch. The serrations

can BUGHAGEBY o Haldvahy SRABB'SY HelgRESTIB B8IMkidd plnert citigh! o

pressed on a moynting arm 15 to create dge ressions, and then the
o e B R e e A P B g on
time, in grdey; to get a different amount of compression-induced deflection

along the length or width of the mounting arm 15. This eliminates the need

{0031] The depression and compressive stress residual from its creation, bows the
o mounting arm 15 away from the serration. Figure 2 illustrates multiple compression
zones 17 formed from reciprocal multiplé serrations on a punch. The number,
orientation and spacing of the compression zones 17 depend on the conﬁéuratién of
the serrations of the punch. The sérrations can be configured to have any shape or
height. The serrated punch can be pressed on a mounting arm 15 to create deep
depressions, and then the serration tips are ground off to varying heights, Which can
be done one at a time, in order to gét a different amount of compression-induced
deflection along the length or width of the mounting arm 15. This eliminatés the need
to create a matching pﬁnch_for‘the opposite side. A‘lt'e’fnativ‘el‘y, serrations may be

used on punches on either side, as shown inF igures’ 6,8,12and 13 |
[‘0032]. ~ Different configurations and orientations can be used to 'prCVide"de:sir»able

compression zones in specific locations on the mounting arm. For example, Figures 3

7.



to create a matching punch for the opposite side. Alternatively, serrations
may be used on punches on either side, as shown in Figures 6, 8, 12 and
1%6‘5’§/ﬂ46ﬁferent configurations and orientations can be UESIH'{SZB?H\%%‘B
desirable compression zones in specific locations on the mounting arm. For
example, Figures 3 7 WO 2008/014274 PCT/US2007/074243 compression

- zoneg ki RAsIhE S9RcavEaIdR EiguR %ii&.afF%ﬁ?eQQ%a&‘?@)éﬁé‘F@r&Emew of the
mounting arm 21 to show how it is deflected or bent due to relaxation of
residgalusiresaue to Gldingandisiyissesdmpatiad dusing euttnpnriguesidhal
illustrates compression zones 19 on one side of the mounting am 21 to
counieract dhe tundesimabiedskiagecsMultipie selratpns:itag. befiged tb dreataes
a bow along the mounting arm 21 to counteract a bow in the opposite
directionroesthee posescdnpressivriifsoahtihe sieHneg Adsbrdingty conateract the
mounting arm 21 becomes properly shaped and maintains its structural
strenjticainbintsling . [dBSPligErEdieafas Mustrsd prasebntoskisirandhe
post-compression of a mounting arm 23 with com res.sior&.zones on both
Cide<nPHBIRE S8 2 eI UPLTEN Viely st B it ARG At S5l RRsLah Post
S-shaped deflection or bending due to..relaxation of residual,stress due to
ot S S REU TR B ey T P oL T SRty

zoneg 25 S5 10506 AR ARABIESSIPRAARES Ry, ON the bottom side of

the mo nting arm 23 to counteract its undesirable shape. The mounting arm ,
(003373 With spegifically PlaggedLamRIRESIQR2ng%20ANART FNT8EHSion of a
-shaped deformation. 10034] While compression zones can be used to

coungesagtanaundesivableostiaggion zones on both sides. Figure 5 is an exaggerated

~view of a mounting arm 23 that has an S—shapéd deﬂe;tion or bending due to .
relaxation of residual stress due to cutting and stresses impaﬁéd during cutting.
Figure 6 illustrates compression zones 25 on the top side and compression zones 27
on the bottom side of the mouﬁting arm 23 to counteract its undesirable shape. The
mounting arm 23 with specifically placed compression zones 25 and 27 corrects the
S-sh;ped defonnétion.

V[>0034]. -~ While compression zones can be ﬁée‘d to cquntéiaet an undesirable shiépe '
througvh;plastic defdnnation of the mounting arm, cm_npresSibn zones can Vals‘(?: be used.
to configure the 'thountingv a@ with desirable shape characteristics. For éxémple,
Figures 7 and 8 illustraie pre-compression and post—ccr‘np'resvsion‘,,o_f a rﬁbﬁntiﬁg"am' |
29 with desirable shdpe‘charaéteristics. Figure 7 depicts the'm‘ountin‘g. arm 29 having
an initi,all'y flat shape. _Figure Slillu‘strates compression zones 31 and 33 :p:artiaﬂy

8



through.plastic deformation of the mounting arm, compression zones can
also be used_to configure the mounting arm with desirable sha

NP8 For example, Figures 7 and 8 illustrate pre-cgﬁﬁﬁpégg%ﬂ%ﬁ‘a

post-compression of a mounting arm 29 with desirable shape characteristics.
Figure 7 depicts the mounting arm 29 having an initially flat shape. Figure 8

| i"ustn%%&gg;gm%onﬁ%?ésﬁ& R4, 3.aarally.S WQ,aRABAIAA S strygtural

PCT/US20 74243 mounting arm 29. This results in a mounting arm 2

‘with deriiahlecsiruetyfalscharacteristic at the tip 35. [0035] Figure 9
illustrates a mounting arm 41 having compression zones 37 and 39 of

[0035]lifferent comipiessionsdephs mdaaandinglys theinguotiRgeasioh4bieendSmaE.f
in some areas 37 than in others 39 and maintains its structural strength and
integiiiffeire nopenatismo OO sT e onrdilygdy, drientationgaina gpaeinly ofore in some
compression zones will depend on the characteristics of the localized
compressivé SirasmredieisalInare movatingi@nyincorabxammgld, asishsgritn in
Figure 2, the mounting arm 15 has compression zones 17 parallel to the
widtHPBf i@ nounting arm 15. Figure 10 shows a mounting arm 43 with

compressiap zones 45 parallel to the length of the mounting arm 43. Figure
003611 shows fﬂ’ﬁd‘ﬂﬁfﬁ’ﬁb %Wtﬁmiﬂgc%%?s&ﬁs?f%ﬁ%&aé%ef S Adhe

multiple orientations, In Figure 11, compression zones 49 are parallel to th
it TG s Aot 17 G e e TR g g For

diagpal, ACTASSHIG A0 AL the MOURIRG.A A 1 PIRI A FOINBEESSID 17
zones 51 and 53 are used fgo provide bracingto the mounting arm 47 for
addeghsiifnesaandier 17 aigureBeMOUNtiAGure 10 shows a mounting arm 43

- with comptessioﬁ zones 45 pérallel to’the;length‘ of the mounting arm 43. Fig’ﬁre’ 1
shows a mounting énn 47 with compreSsioﬁ zones 49, 51 and 53 having multiplevv

» olrien'tations,- In Figure 11, compression zones 49 are parallel to _the width of the
mopnting arm 47, while compression zones 5 1 and 53 are diagonal, across the length
of the mounting arm 47. Diagonal corﬁpression zones 51 and 53 are used to provide |
_b'racing to the mounting arm 47 for addeci stiffness and/or to ébnﬁgure the'mounting
arm 47 with a desirable structural _cha’racteﬁstic. | | |

[0037] ¥ Figures 12 and‘13 illustrate tﬁe use of compression"zénesf'on Both sides of a

| mbuﬁting a‘rrﬁ S5. ‘Colmpression zones can be fully 6r-partially fon‘ned ‘on 'th_ev
- mounting arm 55. Furthermore, cbmpr,_eé’sion zones can be formed on opposite sides '
of the mounting arm 55 so that':the compression iones on opposite sidés do not align.

Figure 12 shows compression zone 57 partially formed on the >t_op surface of ‘the

9.



arm 47 with a desirable structural characteristic. [0037] Figures 12 and 13

illustrate the use of compression zones on both sides of a mounting arm 55.
Cgrﬂﬁ?ggg}éﬁ%&ones can be fully or partially formed on the mgﬁﬁfﬁéoﬂwﬁ%‘?

Furthermore, compression zones can be formed on opposite sides of the
mounting arm 55 so that the compression zones on opposite sides do not

lign. Fi ' 7 ial he t .
RO A s sy

f
surface of the 9 WO 2008/014274 Il
the bg&;g@[%g@tﬁgog{tmggm&ng arm 55 with no compression zone on the

opposite top surface. [0038] The number of and spacing between the

[0038jOoMpressionoNesHERERNS Padhe wpe chalasigrsties desie dpdighty the
spaced compression zones provide greater bending than loosely spaced

onessiGimailetdyadhe giaatedthé ndhighdy cbecnhpraessiesioneses sadyide greater
greater the compressive stress residual in the mounting arm for configuring
the mooditisdramiopitiy deshableshdpmitibrabtesstts. {00881bRI gl@bgression
illustrates a top view of a mounting arm 61 with variable gaps between the

- compiEssickcsorke At the SompisHibe 68reit skl WoHeHoyatiNgearm for
“other hand, compression zones 65 are tightly spaced, placing a greater

numISSRBEUEBRHFIRESHBH A Ytk Aesable Abus SRS EsHSpression zones

5 provide greater bending than compression zones 63. 1% 40] Figure. 15
(0038 rate & MEHTNG SR WhH EoEreSaio T SNt Batal A s

IR AD L OB g AR

widthyther hand, compression zones 65 are tightly spaced, placing a greater number of

compression zones in an area. Accordingly‘, compression zones 65 provide greater
bending than cdmpression zones 63.

[0040] - Figufe» 15 illustrate a mounting arm 67 wfch compression zones of partial
width and/or léngth. The mounting. arm 67 can have compreséion zones 69 using a
partial length o'flthe méunting arm 67 and compression zbnes 71 using a partial width -
of the m§untiﬂg arm 67. This arrangement -adjusts for twist By providing added
bending to the méuhting arm 67. |

[0041] - ’; | While ceftaivnv'exemplary eﬁ}bociirﬁents have been described and‘shown m the
accompanying‘dravvings, it is to be understood that such embpdimen‘ts are merély
'illusiraﬁv’e of 5 mour‘;ting arm ifor a hard di_sk drive having a géne‘fé.lly planarvregio'n,.

' aﬁd a plurality of ;cioxﬁpression zones formed on the géner‘ally planar region to provide |

- compressive residual stress in the mounting arm.
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of the mounting arm 67. This arrangement adjusts for twist by providing
added bending to the mounting arm 67. [0041] While certain exemplary
embodiments have been described and shown in the accompanying
drawings, it is to be understood that such embodiments are merely
willustsative,ed & mounting arm for a hard disk drive having a generally planar
region, and a plurality of compression zones formed on the generally planar
region to provide compressive residual stress in the mounting arm. 10 What
1.is claineadigiidg ArMOGINLIR 256k faf A dBaanelicdransHMerdiusad e, akafdunting
disk drive, the mounting arm having a generally planar region formed out of
ArELARHEYE SRSBETING RIBEAHIHITE AR BAG SR B8 PR aliy BINGH o ear
bestidatiapsdosy theiplangy sedipnceaused fyiapastiendatosmation abtheplanak
region by depressions formed in a surface of the planar  region. that is about
Pl3YI SiFENERAHEB 0 the RBTTHTRG AERRRT (DS RHAY frohiiare ddhaegmar
reSRMtaiaing atb@lszt_rtﬁﬂﬁmem@pmﬁsﬂpﬁltiﬁgtfamstﬁaﬂ%grtﬁ@wmmpfm the
mounting arm. 2. The mounting arm of ¢laim 1, wherein the one or more
SUERESOHEURE B APSIRT 7! M WitER OF IS rBRAMY ARM OB FRBSHAUtg arm
mOh@idighdnmwherein the one or more striations are parallel to the length of the
mounting arm. 4. The mounting arm of claim 1, wherein the one or more
striations are diagonal to the length of the mounting arm. 5. The mounting

2.arm dfielaidudtinhergioftbrigne, avHneie sikiations aedetmedns are parallel to

the width of the mounting arm.

3. The mounting arm of claim 1, wherein the one or more striations are parallel to

the length of the mounting arm.

4. The mounting arm of claim 1, wherein the one or more striations are diagonal to

the length of the mounting arm.

5. The mounting arm of claim 1, wherein the one or more striations are formed

diagonal to the width of the mounting arm.

6. The mounting arm of claim 1, wherein the one or more striations are formed as

depression points along the width of the mounting arm.

7. The mounting arm of claim 1, wherein the one or more striations are formed on

both sides of the mounting arm.

8. The mounting arm of claim 1, wherein the one or more striations have different

depth.
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diagonal to the width of the mounting arm. 6. The mounting arm of claim 1,
wherein the one or more striations are formed as depression points along
the width of the mounting arm. 7. The mounting arm of claim 1, wherein the
one or more striations are formed on both sides of the mounting arm. 8. The
9. MOUNtiRGA A £ i o, aver ginving QR eneloMose isriatians bayardiffrrent
depth. 11 9. The mounting arm of claim 1, wherein the one or more striations
Spa?édioosely spaced. 10. The mounting arm of claim 1, wherein the one or
more striations are tightly spaced. 11. The mounting arm of claim 1, wherein
the one or more striations are depression points on the mounting arm, 12.
10rhe rhit ARG ERREEPRARFD W hBASHT thE 6 RB O THYHS StHAHBRSAFdigRally
spteEmed along the length of the mounting arm. 13. The mounting arm of claim
1, wherein the one or more striations are partially formed along the width of
the mounting arm. 14. The mounting arm of claim 1, wherein the striations

11have ehvaniailawigth or2lalinel menkrtingiasmhefeiaibrelstharginthgepression

striations have a variable length. 12
points on the mounting arm.

12. The mounting arm of claim 1, wherein the one or more striations are partially

formed along the length of the mounting arm.

13. The mounting arm of claim 1, wherein the one or more striations are partially

formed along the width of the mounting arm.
14. The mounting arm of claim 1, wherein the striations have a variable width.

15. The mounting arm of claim 1, wherein the striations have a variable length.

12



