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FOR HARD DI SK DRI VE AND METHOD FOR MAKI NG THE SAME

WGBAOKERAUND OF THE INVENTION 1 Field of the | nREnuUsmN7/074243

[ 00011 . The invention relates generally to a nounting

MOTUNING XFaVI YOI HARD! mﬂ;hg bgu\"/ié@ﬁAND

reS| dual
stress, and nethaod for . Description
ot ot at odsAGK bR ORI N ATHOR A Sonbut of

systemis a device to store data. One conmon pl ace

Flélaroﬁﬁl%rfn@gn%ﬁﬁ ve anounts of data in a conput er

Ssystemrs om a hard disk drive (HDD). The nost ba5|c
parts of a disc drive are a. disc that is rotated

mount i Hg iaventiogyelates gengialhe tommerntneim foatharodisls Ugjves. More
transducer to various locations on the disc, and
glagetuldrlyal the i ineanition yretatest td @ mewatingo amn i foe handi diskadrives with
data to and fromthe disc. There are a variety of

GtisRiotk ForesuntBradEng tesidayl susbs; Andimethivt doknaking thevasme.

zip drives, floppy disc drives. Al utilize either

ary. 0 i unting arns. [00031 In hard disk
I)J ?1%%n15fke ed ‘ads read and wite data on the

surfaces of rotating disks that are co-axially

mount el ket camponer] &f anyt eMMPUResyFEghét P clelioy- tOV\?(t‘PI?t@ﬁa One
"bits" of information are laid out in concentric
cohtndraplald foactosihg amstihe amsunth a€ dsta of a chmpdies ksstem Then a hard
di sks must rotate quickly so that the conputer user

dRESdriNOtHINBY.e The mikk badi®partd 6f a Aisdafiveade AidiscOthat is rotated, a
information on the disk surface to translate to a

?C\lntu'ng gmld? ac& &k &N Reatr ki, MRARINLA %n%béﬁ%’vaﬁ@ﬁ@ocatlons

s nust be exireme y narrow and cl osely

fﬂ%latﬁeglsc i electical %mr:]v.lug}r/] S LllSte tgg&{ 8k 'dggi B eaBd 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.

In hard disk drives, magnetic heads read and write date 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 disks: The disks must rotate quickly so that the comp’uter‘use'r does
not have to wait long fer a desired bit of information on the disk surface to translate
to a position ueder'the head. In modern disk drives, data bits and tracks must be
extrem’ely narrow and closely spaced to achieve a high density \of infor_mation per unit

area of the disk surface.
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area of the disk surface. WO 2008/ 014274
PCT/ US2007/ 074243 surface have consequences on the

waoleasgm20f t he di sk drive device and its mechaPCT/ab2007/074243

conmponents. Anong the nost inportant consequences is
that the magnetic transducer on the head nust operate
in extremely close proximty to the magnetic surface

f th b .
O BB I B Gy B AR

disk rotation and head actuati on, conti nuous cont

FOmReBaNts he ABARE dhe WPk ‘fﬁa‘?ftalnéa@nﬁ?ﬂuff?‘f"éofso&?"éa%e magnetic
failure of the interface. Such. tribological failure,
ktremsslucso lonoeiihahd ynuss operatseiadexgreashy, tlosapraxamidy éo thpemagnetic
di sk and head, and usually cause data | oss.

Thefed of e didke Bamnetthae hvathtive nibeish haeebeh dhiebdisk surface and the
hydrodynani cal | y supported by an extrenely thin air

BeaEHNe /AL M@t 16 e MRINESthifon BRANRAYCGRIuEBA, ONRIMALS contact
inclose proximty to the disk while phyS|caI cont act

q{;tt\\{/\%zgthet e%d ?@ddl‘a?g%ﬁ hega 29 ttflbbg)gmﬁp 'femu%ce df Pe 1nterface Such

ypreally, spacing prese

S DR RS TS ol S o?annmt@? gk e

[00051 The rmuntl ng armis. typically used to nopv
rheghendcusuely savsedaty fpsel oderelpreothiemagnetip hgad) |1%6681arlﬁd to be
nmust be of a sufficiently high stiffness to wthstand

- doydeddynamicaly fsoppeted by bn airomelanidinreic Heatingiso shascls magnetic

occurring during operation of a disk drive. Figure 1

I thdni@ideAt @S operie iR klodé broyRulty kdtheadi¢h dAile Phwidabumitidipetween
arm-10 conprises a generally planar region 11 with an

e 'ﬂbmaﬂdzthfec}ﬁ% aﬁsxﬁfnﬁxh%d QA aoiBbd. Otl‘yyg@ﬁ%f 'tﬁkghead—to-dlsk spacing

cartridge s a cantilevered seCtion 13 that

SReRuA i el PR RRk e Ay SR Gt psaguring n

wel di ng,. Attached to the suspen3| on are recording

‘ ﬁé%&gﬁgfp%f@f@%. ch include magnetic transducers that

The mounting 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

acceleration forces, vibration and mechanical shock occurring during operation ofa

disk drive. Figure | illustrates a prior art mounting arm 10, The mounting arm 10
ét_)mprisés a generélly planar region 11 with an opening 12 for insertion of a pivof
b‘éaring' cartridge. It has a cantilevered section 13 that couples; via a Boss hole 14, to
at least one suspension arm (not shown) at the dista} end via Iéser welding: Attacvhed
o the s'uspénsibﬁ are recording headS/élid_ers Whiﬁh inc‘lud.e fndgnetic transducers that

magnétize“the surface of the disk (not shown). The mounting arm 10 may carry two



magneti ze the surface of the disk (not shown). The

mounting arm 10 may carry two 2 WD 2008/ 014274
wEAIBOBRAO7/ 074243 directions, one up and onePdDWA2007/074243

Typically, the nmounting arm 10 has a |l ength 20 of

about 1.4 inches, a width 16 of about 0.20 inches, and

a thickness of about 0.012 inches. The nounting arm

18 rdB¥nd @ nBRGQnf baBd3AA. f'\fggicﬁfiy,stﬁe?llhlﬁiln@tiiitﬁg &R has a length 20 of
- material, for exanple. [00061 Characteristics of the

i Ng; S | £al;

B b S S e
the, desi,gner to mniygze .vibration,in.response t .
BERG BRI g A En B v iy Tiert AL Sr ARSI RIgye steel material,
exanple, the nounting armnust be stiff enough and
tﬁ@eﬁﬁﬁﬂﬁing pi vot bearing nust. be of high enough
quality so that the position of the head can be

[0006] preci s€haractendticeof € owriting aropsedfaromving the, magnetic transducer

' i nterface between the nmounting arm and the pivot

bigatlong prdssiity e ©f &bl i@t &8t conkidedit tyy @id dsdigren gb hminimize
to enable precise control of the head position during

ORBF8bh R rt@%‘)gn&otopt_ra?l\ﬁi AR ulPenRHDRA BiteP @Qé'iiaitigﬂsts. For example,

u
necessary facilitate higher natural resonan

frequenci es of vihrati fot Wa ) w1

P PP REE i RS e (HE RO PR it must be of
sufficient to linmt deflecti that, m ght cause .
it steva hiorhaban Gkpestiam ) ok s PeRBER cepplied during
1000, 71 The mounting armis typically made fromfull
hepeeatBO0 Alae,i the injerfic| betecesttbemounting m arkths payoh beazing must
steel is tension leveled to relieve any abnornmalities

- i e dvheuffierndrigidity sind esrength tthienablt pecoismt @miral of dwuhdaidmpsition

~in a state optinmized for flat stanping. Regardless of
t NRingRAtE a8l kEES vk AEhoundgryabheéitibnofiecessutyi togacihtate higher
irregular periphery fromthe raw material is one that

gﬁeagt:lrrggg@gﬁ%ggéa&&{cie%tdf%br%@@lpgf Fh'@%od&in@%?ﬁ'. YTRQiffness of the
mounting arm must, also be sufficient to limit deflection that might cause contact with
the disk during mechanical shock events.
:{0_007] The mounting arm is typically made 'from fuvlbl‘har‘d 300 series’ stainlesg steel
| strip. The stainless steel is tension levelgd,to relieve any abndrmalitiés in the résidual
stress ‘wi‘thin. the material resulting in é State optimized for flat ‘ste-unping.v Regardless
of the indoming' 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 émployed to _couﬁteracf the prPedgé cut shape énd add -

any desired shape.
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[0010]
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‘region to- provide

Consequently, die formng is enployed to counteract
t he post-edge cut shape and add any desired shape. 3

wODR008/0D14274 PCT/ US2007/ 074243 required. TPCEUS2007/074243

over - bendi ng requires shaped tooling that is difficult
to manufacture, expensive and only applicable to a
gi ven raw material lot. Once the incomng naterial

g%ﬁg&? Tﬁl@?@g xegfﬁlidfr%dﬁgﬁ'i%‘shshﬁ olth hap & dli tfcfu?trtg rhtxantu?acture

ensate nges. IS requires re ue

B, LA s e g Bt Eﬁ%ﬂfﬂmwmmg

the incom ng residual stress condltl on of the raw,

- ratteriplashangsse theatearired prechsHsps Wik ths, difercak o compensate for the

Conventi onal EDM shaped punches that are typically

ushedgésn Thirerenwidisdtaqyetdoaing dhangesdwhiab ig coseprohibifivsesss.
Optim zing cutting clearances to mnimze distortion

t hr oughosit anpiotghdias fabhriatibe ete@biseldpingdoveVilicciatfiging residual
punch shapes of a presuned best shape have al so been

tdile§d. cdﬁhitmhh%%ethfeaw CalatePRl MRiVBOHSd figthited OsHRENIEUE success.
the result of shifting the shape of the nounting arm

AP SR e R e s

Ther there is aneed.in the art for ng

AFTHIGH ST (5o eSS COPHIRANG RS HEHAREF O BY Wmlze distortion
provi di ng Iocallzed conpressi ve stress zones, easi

dpysiugk staneing basrplan beery atiempted o Maphiss pupch sheape obp prﬁsumed
the nounting arm SUMVARY OF THE | NVENTI ON [00111 A
resnthiapg, hage misoobeea thiad dAH thksedfabuieatinint mefhnghy Gaibth achieve the
resi dual stress, the nounting arm having a generally

Reanabs Elﬁﬁir%nthewhb{k st kheatiofnsnd amiBa ol &@aphi@masr have the
ocal i zed conpressive residual ‘

SIEIRS To Wikt cHeRbhaRR ridiRREquickly and easily.

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‘plied to the mounting arm, to adjust the shape of the mounting arm.

SUMMARY OF THE INVENTION
A mountingf.afni for a hard disk drive with improved ;esidual stress, the

mounting arm having a generally planar region, with striations for’med on the planar’

,-reglon to prowde Iocahzed compresswe residual stress with des1rable shape-

characterlstlcs in the mountmg arm. The striations may be- formed by applying a

v serrated punch to the mountmg arm. The strlatlons may be ahgned parallel to the '

'wi’dth or length of the mounting arm, or diagc')nally across the length of the mounting
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[0018]

.[0019]

characteristics in the nounting arm The striations
may be fornmed by applying a serrated punch to the

worwabi42gd arm The striations may be aligned pRCHUE®07/074243

to the wdth or length of the nounting arm or
di agonal |y across the length of the nmounting 4 WO
2008/ 014274 PCT/ US2007/074243 arm The striations may

bgrnf. OTH@Qthrer%i}/ 5d fRme®bn LB ARFitROmBGMngThaY 'miay may be
be Iloosely or tightly spaced. Each striati on may have

o%hélg &l %@%9 %g&&d‘”‘ E&xl%ﬁeftﬁ)ﬁgxgayu hEQ rdﬁ“f’é‘éx}(tedﬁpt}% with, different

ren triations to nmani pu

et U TS T, 0 B D5 égﬁﬁh%rﬁofhsniha%% of the

wel | as the objects and advantages thereof, will
bBSURENE BRI | y apparent from consi deration of the
following specification in conjunction with the
acconmpanyi ng drawi ngs in which Iike reference

numer al BRESFdDESERIKAOIErOE THEJMHFWOWINGS fi gures
thereof and wherein: [0013] Figure 1 is a top view of

a pri O?heareka %ﬂh& 3 tﬁfs”hvéxﬁ%”']as F»{/&l“%ﬁ tife b@e&s 0 advantages

View o arm accor

it h%?xgséla%%ﬁreg&%[ﬁ%p?waa X a?#?c‘i‘%@t%%néi%f’ 3¢ "Browing

from mechani cal shocks, [0016] Figure 4 _is a diagram
i SPeESicALAT MEOBBEFUYbLIER é&es@%ﬁm@ﬁnyanmﬁﬂwgnavm«tw% reference
conpressi on zones on one side, according to the
preseaals desigeatt llonparfsGidughdt gwrﬁglﬁesi thergolhralgwiarein:
illustrating pre-conpression. of a .nmounting armwth
S- shapeidu@dfis acdp view ckAQGLR} affingiumein@ains. a di agr am
iI'lustrating post-conpression of a nounting armwith
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 illustrating post-compression 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.



conpressi on zones on both sides, according to the
present invention. [0019] Figure 7 is a diagram

WO kdoasia2at i ng pre-conpression of a nounting arPCTUBINOTION4243
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[0023]

[0024]

[0025]

[0026]
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defl ection or deformation. 5 WD 2008/ 014274

PCT/ US2007/ 074243 desi rabl e bendi ng characteristics,
according to the present invention. [0021] Figure 9 is
ad&ki A8k Mhdihk YRAEALHARs CREDUESSD Ak #OREEIQEntHnf f er ent
conpressive strength on a nounting arm according to

t he pr fol 1.on; Fi ' . Lew .
of o bR oo LTI EARE sl ot ORaY b fbressive
[0023], Figure 1 | is at view of a.nounting arm

SRt o P el e B neheR Fsar B gure 12

Is atop viewof a nounting armillustrating ) ]
conpr eEguesnl Ozis adep vigw Getrnowitiag gripf acgongingrio itrgyprasent invention.
according to the present invention. [0025] Figure 13

i s a bbigtuen lvisawopficw afaundumigg arm) dccbudstertatthaygesent invention.
conpression zones on both sides of an nounting arm

accor dripgret I {shetopre&e RE al MMelink Qfm i{lMA6hg tbfiPFessidd zones on
is atop view of a nmounting armwi th vari abl e gaps

 DESHRRRS bEmoR AT £5° LA ARDRSh pAAZRn e 15 i's a

top view nt1ng arm onpressi on zones of

partial. wdth and/or | ength. TAl LED,.DESCRI PTI ON OF

T PrieiEs a4 s R D ks pRiatgn zones
raw nmpterial influences, the resulting shape of a

nPUPRIP AigleaPnan Boyting ymaacardingio the rseent MHeati9s due to

the rel axation of residual stress fromcutting and

st r esskiguienishaist & toprduicivngf T mauintigg affo widhu Maéable gapshlectween the
undesi rabl e shape, |ocalized conpressive stress zones
aceenpregsivadzoaes. t he nounting armto adj ust

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]

[0029] |

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.

Figu;e 2 illustrates a mounting arm 15 with compression zones 17 that are

aligned parallel to the width of the mounting arm 15.



t he shape of the nounting arm [0029] Figure 2
illustrates a nounting arm 15 with conpressi on zones

waZoosla27are aligned parallel to the w dth of P€T®ES2007/074243

nmounting arm 15. 6 WO 2008/ 014274 PCT/ US2007/ 074243

down on the top side with a controlled force and/or

di spl acenent. The serrations on the punch have peaks

t [ ] t tra i: tof | .

of CPRGRE tor AR Al 3 o RALAN A4 dibIdeE; B Borations on
This results in c rression zgnes 17 w.th depression
oheSpprich bR Perly ol 1BPAN O RED SErF Ao (o matertal of the

punch. The depressions are preferably about 20in deep

. aAWuBhRe REY do gavssrilatiicedafpranationn dlhis eppylth in sempressiAn izanes 17

Figure 2, the conpression zones 17 are forned across ‘
t heth depredsiong @r sridforor formedbdong pheirsairatignsobf the punch.  The

- depression points 18 along a straight or curved path.

-[,00311

{00321 |

Thepreene st PhefP@bLBL 8bAk8 2jih fdeéradd kyin shavt W ahiidble &fidth and
serrated peaks on the punch. 100311 The depression

go \Agﬁl‘?mrseﬁl%bv\’leinsf:irgﬁﬁaslagl%i BibredsiiLddeS ©F 83 {oPRed across the

the nounting arm away fromthe serration.

Fiqure 2 illustrates multiple [essi on nes 17 . .

c bPltee piahaty S EhoRe M R R op ORISR, s SR Mgl sieient or
The nunber rientation d spaci of th '
c@ﬁﬁ?‘g%goﬁhez%d’é%gs‘i”? ReEpR Ntiats-forned 8 ﬁfﬂ%f&ﬁ%(t‘?fogﬁr%‘ﬁd peaks on
the serrations of the punch. The serrations can be
cthafpugelred to have any shape or height. The serrated
punch can be pressed on a nounting arm 15 to create

deep depdessisamsandacanprieesivd kteess eesidtal dront iipraation, bows the
ground off to varying heights, which can be done one
afnodnting®@m | NawhFHBOmt Be G8kationdi Hif@e @nﬂlluﬁf@wﬁm@ﬂcﬁle compression

conpressi on-i nduced deflection along the [ength or
W LD 197 rdrfid PR e BBraMkitiptd Nefafbds™b A Bndne TRESHimber,
orientation and spacing of the compression zones 17 depend on the conﬁéuratién on
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-induéed
deflection along the length or width of the mounting arm 15. This e_lim’inatés the need
to create a matching pﬁnch_for‘the opposite side. A‘ltefnatively, serrations may be
used on punches on either side, as shown inF igﬁres. 6,8,12and 13 |
Different configurations and orientations can be used fo 'prCVide"deéir»abl’e

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

7 .
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| [0034}

to create a matching punch for the opposite side.
Alternatively, serrations nmay be wused on punches on

w@RakmL4234 de, as shown in Figures 6, 8, 12 andpdBUS2007/074243

100321 Different configurations and orientations can
be used to provide desirable conpression zones in
specific locations on the nounting arm For exanpl e,

FLai5essich zoheV\@Po 208 QbA(é sRIeT/ pd@ 87 {shfAdddgerated view of the

conpression zones 19 on the concave side. Figure 3 is

ﬁ%\?ﬁ%‘(@%gg&ggf% ‘ép&\(}’ lﬁ)fw Lth? deﬂ@éﬁ v gp rgee fcﬂ?e%ﬂy r‘éﬁx?’(mﬁ%f residual

|'ected or- bent due axation o

resi dugal stress dye to cutting,apd stresses j.nparte
irehlector tHgE il guteSseh oS Flifod Er uEhBt Husrates
zones 19 on one side of the nounting arm21 to

ceumpressiut Zens 1 Urfe §N¢ e of Hhpanounting | #me 2d efor gprieract the
can be used to create a bow along the nounting arm 21

t indesimttlershate. a Mahtplens¢rtatiooppes i ieeugtidr tectieote arbavhelong the
post- conpression nmounting -arm 21. Accordingly, the

NP RGtARI afth M 2 o bematseset 4 @per iy the hippesiteadited@nnbai the post-
its structural strength and integrity. [00331 Figures

Scoqwes@ic;d b tag?pfle'ﬁmiﬁ $i@p n%gting arm %I becomes properly

post- conpressi o a ‘nmounting arm 2

c ressi on. zone n _both, si Fi e 5is an
e%@cg?’%{r&ﬁmg\wsé% Sg’?mtélmrlrg%% gi%ﬁ%ﬂdalrn lheggé't hat has an
S-shaped deflectjaon.or bending due to relaxation of, '
el duBEUEEr 58 e MRt PrcPaRaSST a8l RO pRPEesten of 2
during cutting. Figure 6 illustrates' conpression
zZonesiesaron2t withtcompsissien gases wobgih sisles.oRigiphe és gyexaggerated
the bottom side of the nmounting arm 23 to counteract

i ¥iswuptiesmoabing ala@8. thihdas apuhthapgd alefle@®mbt hending due to .
specifically placed conpression zones 25 and 27

CRINEGSS of Nesidsal shrpedusiad wurlsl o st9&A ImMhiddeduring cutting.
conpressi on zones can be used to counteract an

uﬂ%ﬁx%i 8 ﬂpjsﬁaégé&ﬁpression zones 25 on the top side and c‘ompressioﬁ zones 27

on the bottom side of the moﬁnting arm 23 to counteract its undesirable shape. The
mounting arm 23 with specifically placed compression zones 25 and 27 corrects the
S—shéped defonn;(tion.

While compression‘zones can be ﬁée‘d to cquntéfact an ‘\indesifabie shépe '
througvh;plastic deformation of the mounting arm, compression ‘zones can Vals‘(vj be used.
to configure the 'thounting,‘arm with chirable shape characteristics. For éxémple,
Figures 7 ax_i'd 8 iIlugtraie pre-compression and pbst-ccrﬁp’rcsSion_,bf a mdﬁntiﬁg"'anh' |

29 with desirable shape characteristics. Figure 7 depicts the‘m.ountin‘g‘ arm 29 having

| an initially flat shape. _Figure 8 illustrates compression zones 31 and 33 'pértially

8
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[0037]

~orien

t hrough: plastic deformation of the nounting arm
conpression zones can al so be used to configure the

wowabi4a2g4 arm wi t h desi rabl e shape char act er i SPCT/ES2000074243

exanple, Figures 7 and 8 illustrate pre-conpression
and post-conpression. of a nounting arm 29 with
desirabl e shape characteristics. Figure 7 depicts the

”Rllémlﬂl @{1 @929Tni§vﬂeﬂgts A 'nmuhh laymfi%%v t‘ﬁhf‘%g%;rab e structural

Figure I'Ustrates conpression zones
n@ﬁﬁ a ﬁwwg 08/ 014274 PCT/ US2007/ 074243
¥3ﬂ§X8F 59P Phis results in a mounti ng arm 29
with a_desirable structural characteristic at the tip
35. [ obsyr Hlkysiraesn mopnidierarmed! bavimsoomniessianraongs 37 and 39 of
havi ng conpression zones 37 and 39 of different
caififorems sdropresheqt depthsAdomodiingjy,ythe tentirg v flgbaudsmbte in some
bends nore in sone areas 37 than in others 39 and
Mgy 377 nBad s osers GO ULl ndidtEingtitd andirdlt & gﬂb’ ahd) integrity in
operation. [00361 The nunber, orientation and spacing
Of e €ssi on zones wi || depend on the
characteristics of the localized conpressive stress
resid
o F g hdndd g%@l%fl%@ R et %*?fa? gon the
17 arallel . to th of t he nount.i »
ARG RECSHAE o s OTYCSsivin eSS Hyif qeﬁ Bogatig am. For

zones 45 parallel _to "the length of the nounting arm

ﬂnmlfgmﬁesllpwln inshigwe W@unpﬁmiglgaarm A7 hgistgempression zones 17
conpressi on zones 49, 51 and 53 having multiple .
opargid a¢ ktenwsidth nf Eélegummtﬂ:ug armohfpr Egsreoh) glarvesa 4®uating arm 43
parallel to the width of the nounting arm47, while

. CONPEEmBIcatior S0RS 45 bariid] B3halehgt S0MBFoundsE a8H BN Figure 11

length of the mounting arm 47. Diagonal conpression

ZOBGS DhodfchAnfue Mggg%&gre%% L%s 4y 341 1 59 hififg multlple

mounting arm47 for a ess and/or to

| Hon§ t h%lg}%g I]I cgmpressxon zones 49 are parallel to the width of the

mounting arm 47, while compression zones 51 and 53 are diagonal, across the length
of the mounting arm 47. Diagonal compression zones 51 and 53 are used to provide |
_bta_cing to the mounting arm 47 for added stiffness and/or to ébnﬁgure the'mounting
arm 47 with a desirable structural _cha’ractetistic. | |
Figures 12 and‘13 illustrate tﬁe use of compressionk'zénesj'on Both sides of a

mbunting arm 55. Compression zones can be quy or partially formed on the

~ mounting arm 55. Furthermore, compression zones can be formed on opposite sides

of the mounting arm 55 so that the compression zones on opposite sidés do not align.

Figure 12 shows compression zone 57 partially formed on the 'top surface of ‘the



arm47 with a desirable structural characteristic.
[00371 Figures 12 and 13 illustrate the use of
W@ ommpersi on zones on both sides of a nounti NBCHEUA085074243
Conpression zones can be fully or partially formed on
the nounting arm55. Furthernore, conpression zones
can be formed on opposite sides of the nounting arm

STty Bt ROTRESASHANAHRE pBnARPAT 8 FUFIES cBfpression

ure OWs conpressi

parti al formed on the top surface of the 9 WO
Zéﬁl%ﬁhé?ﬁpcﬁ&fWé%‘?? ‘074243 partially formed on the

bottom surface of the nounting arm55 with no

[0038]  conpr edbe sumbgopearshsnaigdRsvetn detcoppessipaEeney é@@ads on the
The nunber of and spaci ng between the conpression
zsihps dhepetedisticnicsined. shphdy cipacedct@npredsias zoesi provde greater
Tightly spaced conpression zones provide greater

b n}0thb N 36bsEI9ApRIM SHRAC SEiRBS theSirdatkBthk ounfble of corﬁpressxon
greater the nunber of conpression zones used, the

95§k Qlsed e COBREL BRI ¥ @r b stﬁ%'x@ﬁé&al' il fh@emounthng arm for

nount i ng ‘arm T or con |ng the nmounting armw t

abl e sha e charact.er 91 Fi.qure 14
FriepRg U8 R BRSRE R B A IS RR S RGS
vari abl e ga? bet ween the co reSS|on zones,

[0039]  Conpr eEigrin 14 dledratss apep Vigysel ¢ mppdiag a6l math yeriahle gaps -
hand, conpression zones 65 are tightly spaced, placing
abcgweat dre enmgressianf zoneonpemprssHion Zoms O aredaosaheapaced, on the
Accordi ngly, conpression zones 65 provide greater
betheli hghdt kampessiph @sa¢s065 aanaghtb3spa@D404cikg gugreatdSnumber of

illustrate a nounting arm 67 with conpression zones of

,p&rxﬁgu@ésmfvz&{es iRAf/8a. | RBrHingilh 8oiPBi b dois N80 rom@ greater
have conpressi on zones 69 using a partial |engt

tg‘e‘?ttd rglog{% Qﬁlpgersg%%o&@%conpr essi on zones 71 usi ng a
[0040] - Figure. 15 illustrate a mounting arm 67 mth compre;ssxon zones of partial
width and/or léngth. The rﬁounting. arm 67 can have Compreséion zones 69 using a
partial length o'f‘ the méunting arm‘67 and compression iones 71 using a partial width :
of the mbuntir{g afm‘ 67. This arrangement -adjusts for twist By providing ad‘ded
bending to the m;)_u‘ntin'g arm 67. |
[0041] - ’; | Whi.le ce.rtaivn:exemplary ’erhbociirﬁents have been described and shown m the
accompanylng drawmgs it 1s to be understood that such embodlments are merély
illustrative of a mountlng arm for a hard dxsk drive havmg a generally planar region,.
: and a plurality of Qomp‘ression zones formed on the generally planar region to provide |

- compressive residual stress in the mounting arm.

10 .



of the nounting arm 67. This arrangenent adjusts for
twi st by providing added bending to the nounting arm
W08 130A11 Wil e certain exenpl ary enbodi mentRCTHEN2807/074243
been descri bed and shown in the acconpanying
drawm ngs, it is to be understood that such enbodi ments
are nerely illustratig¢g fM&s nounting armfor a hard
di sk drive having a generallTy planar region, and a
lLurality of conpression zones formed on the generally
yggﬁiiggﬁgﬁik~reglon to provide conpressive residual stress
in the nounting arm 10 WD 2008/ 014274
PCT/ US2007/ 074243 CLAIMS What Is Cained Is:
1. met Hovhethor formiaplring a mmvaking an form agt diak eived S§,¢@S Of the
Ir i ve the steps of the nethod conprising: cutting a
TR thwfron1stalnless steel; and form ng one or
nmor %u@ﬁxgla&hcb@mﬁg@ﬂn@roﬁ{ afaless ﬁ@élOa[hdof the nounting arm
to create conpressive residual stress in portions of
t he forpuing PRgoLInATe sttatioayon p elinat r@gwadw i thye mﬁ@tln@waﬁéo gFeate
t [ rej
copfeafTRe Rol s FR indror kR FREIE g id frdolt B flodifPine
shaperdf tlsd mbaitingriemon one side of the nmounting arm 3.
The nethod of claim 1, wherein the form ng step
further conprises formng the one or nore striation
2.0n Rt gne%%gﬁéf Pim 1h@h ihd REmMSeurthBS iR ROdfRhing the
claim erein the orn1ng step further conprises
onelsi mgreastrigems ahede pidaohtheonduwting eftre one or nore
striations.

m

3. The method of claim 1, wherein the forming step further comprises forming the

one or more striation on both sides of the mounting arm.

4. The method of claim 1, wherein the forming step further comprises using a

- serrated punch to form the one or more striations.

5. The method of claim 4, wherein the serrated punch has serration tips of varying
height.
6. The method of claim 1, wherein the one or more striations are parallel to the

width of the mounting arm.

7. The method of claim 1, wherein the one or more striations are parallel to the

| length of the mounting arm.

11



5. The nethod of claim4, wherein the serrated punch
has serration tips of varying height. 6. The nethod
w@Rooshai2ma 1, wherein the one or nore striati oNBCHUS2007/074243
parallel to the wdth of the nounting arm 7. The
met hod of claim11, wherein the one or nore striations
are parallel to the Ilength of the nounting arm 11 WO
lengtiod/the meRRUEEAMIS2007/ 074243 | ength of the nounting
arm 9. The nmethod of claim1, wherein the one or nore
striations are forned as depression points along the
9. | enghb nethddhd chaomrit, whgrear the od®pr e swedttond awffoohed an 1,
wherei n.the one or re striations are forned as
depyessianqingh alogs fhssle r{gﬁgﬁ’leh’é‘oﬂﬁ‘t&gﬁ‘r@f t he nounting arm
11. A nmounting armfor a hard disk drive, conprising a
generally planar region fornmed out of stainless steel
10 haviThg netteder claond , sheieat thonse onmblesstyytmnanarerfognehast o
create .conpression . residual stress in portions of the
deREBiSI Wé“tggﬁf‘gzbs? ‘?’@Hh?tfté%,m?W%ﬁ%a?’?y the shape or |
- hardness of the nmounting arm 12. The nounting arm of
claim1l, wherein the one or nore striations are )
11par &l hepnting armier phage Hiskfdrivpecompuingrig senemllymanar egion

TouUnt i na o N .
R P s ok o S Db E0 08 PR
comprassidritresilngl stesiihipogioas of ik neduating dn, ashaluided, thhsodifyethe

or npre striations are diagonal to the length of the
shape @hhardpess ofhe mounting arm.

12.  The mounting arm of claim 11, wherein the one or more striations are parallel to

the width of the mounting arm.

13.  The mounting arm of claim 11, wherein the one or more striations are parallel to

the length of the mounting arm.

14. The mounting arm of claim 11, wherein the one or more striations are ‘diagonal to

the length of the mounting arm.

15. The mounting arm of claim 11, wherein the one or more striations are formed

diagonal to the width of the mounting arm.

16. The mounting arm of claim 11, wherein the one or more striations are formed as

depression points along the width of the mounting arm.

17. The mounting arm of claim 11, wherein the one or more striations are formed on

both sides of the mounting arm.
12



15. The nmounting arm of claim11l, wherein the one or
nore striations are fornmed diagonal to the wi dth of
wWo b@sooe i ng arm 16. The nounting arm of cl aP@T/1182007/074243
wherein the one or nore striations are fornmed as
depression points along the width of the nounting arm
17. The nmounting armof claim 11, wherein the one or
18nor eTlsd mbadtingnsmarfeldiar e dherein thebhe si slos: wfiatidne have different
gﬁgnt ing arm 12 WO 2008/ 014274 PCT/ US2007/ 074243 18.
€ nounting armof claim1l1l, wherein the one or nore
striations have different depth. 19. The nounting arm
of claim1l, wherein the one or nore striations are
191 oosEheymowpagedm @@laimhd, wbemein thg oae o1 mbrecitrddtiong are loosely
wherein the one or nore striations are tightly
Sp@ﬁgced. 21. The mounting armof claim11l, wherein the
one or nore striations are depression points on the
mounting arm 22. The nmounting armof claim 11, .
20wherléie maunting Aen of claior &1.svhdreinithnencar enqaa siriatipnsyare tightly
faorrmed al ong the I ength of the nounting arm 23. The
Sp%ﬁghting armof claim 11, wherein the one or nore
striations are partially formed along the width of

the nmounting arm 13 ) o o
21.  The mounting arm of claim 11, wherein the one or more striations are depression

points on the mounting arm.

22.  The mounting arm of claim 11, wherein the one or more striations are partially

formed along the length of the mounting arm.

23.  The mounting arm of claim 11, wherein the one or more striations are partially

formed along the width of the mounting arm.
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