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HARDDISK DRIVE/STRESS /GRAM LOAD/SUSPENSION ANGLE

Hard disk drives (HDDs) are one of the most important components within the
personal computer (PC). They are used to store and retrieve huge amounts of data.
Over the last few decades their capacity and speed have improved. All magnetic Hard
Drive Read-Write Heads require a Suspension assembly to support and position the
head. A Suspension assembly holds Read/Write heads do not touch the surface of the
spinning disk at speeds of between 5,400 to 15,000 continuously. The "flying" height
concern, the ability of the head to read or write data, while insufficient "flying" height
causes the head to scratch the disk surface and destroy the magnetic coating and the
data on the disk. The head is able to stay precisely at the correct "flying" height
because of the equilibrium of the upward force of the air driven under the head and the
downward force applied by the suspension angle. This research is aims to find
suspension angle and the stress on head gimbal assembly. Stress and suspension angle
analysis conducted by the well-known finite elements method (FEM) is employed.
FEM models of head gimbal assembly. This research leading to design and improve of

HDDs for hard disk cluster.
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=1 Structural addR.emove Properties
¥oung's Modulus 2.9008e+007 psih
Poisson's Ratio 0.3 k‘
Density 0,28353 lbmfin® [\
Thermal Expansion 6,666 7e-005 1,|'°F|\;.
Alkernating Stress |L
Strain-Life Parameters |L
Tensile Yield Strength 36259 psi
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Compressive Ultimate Strength 0. psi

= Thermal AddF.emove Properties
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Specific Heat 0.10358 BTUlbm *F &.

-| Electromagnetics Add/Remove Properties
Relative Permeability 10000
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3.1.3 MviuansaNnszimazgada (Load and Support)
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Details of “Mesh" n W

=1 Defaults MSYS
Physics Preference Mechanical Wﬂ.ﬂ.
Relevance 100
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Element Size: Default
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Initial Size Seed Active Assembly

Smoothing Low

Transition Fast
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_ _ (500lbs)(4in)(0.5in)
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WA 12,000 MPa - 91nM3AUInA8 TUSHNTUNENINTNTARIVOIAMNINY 0.00455 in
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error, = % x100% (5)
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T

Tash  error, A9 AIANUAANAIAUDINITNIAAIVDIATY

eflection

S, Ao manuAuns 1 1an1n ANSYS Workbench V.11
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0.00463 — 0.00455|
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O —O
error,.... = |——={x100% (7)
Or
Taoh  errorg,,. o AIAWAANAIAVDIANUIAUAAT IR
o, flo AanunseanA1Im 14910 ANSYS Workbench V.11
o; fio Manunseandu ldanngpg
e 1dn
12 000 13 413
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Theory result ANSYS result % Difference
Deflection 0.00463 in 0.00455 in 1.73
Bending Stress 12,000 MPa 13,413 MPa 11.78

3.2 #1UVD1009U09 Head Gimbal Assembly: HGA
MIA3 DU 1a0IVDIEAIUTANI91U-1ToU (Head Gimbal Assembly: HGA) 1851
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ANMNBDUYLATIZTHIN VTHN UuNUADNN WIFFU 1A Tulas 31na (Wr1sy) Tunmsuey
. A o dy . . A Y I Y
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9 9 [
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9
Slider (Read-Write Head) Tnolinmeauiiaizinaasao 11

M13199 3.3 AUAVTAIFINAVA Stainless Steel

Property Name Value Units
Young’s modulus 1.93e5 MPa
Poisson's ratio 0.31 -
Density 7.75e-6 Kg/mm
Tensile Yield strength - MPa
Tensile Ultimate strength - MPa

M13199 3.4 AUTVTAFINAUDI Copper

Property Name Value Units
Young’s modulus 1.24e5 MPa
Poisson's ratio 0.34 -
Density 8.878e-6 Kg/mm
Tensile Yield strength 540 MPa
Tensile Ultimate strength 600 MPa
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Property Name Value Units
Young’s modulus 3790 MPa
Poisson's ratio 0.30 -
Density 1.4e-6 Kg/mm
13197 3.6 AaeruiAFinaves Polyimide
Property Name Value Units
Young’s modulus 5860 MPa
Poisson's ratio 0.33 -
Tensile Yield strength 150 MPa
Tensile Ultimate strength 200 MPa
13197 3.7 AerutimFenave Slider (Read-Write Head)
Property Name Value Units
Young’s modulus 4e5 MPa
Poisson's ratio 0.30 -
Density 4.26e-6 Kg/mm
Tensile Yield strength 1000 MPa
Tensile Ultimate strength 1000 MPa
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Fixed All DOF
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8 17 3.75 1124.60
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10 19 4.16 1321.50
11 20 4.38 1408.20

Ay v o 14 a J Y ~ ax d a L A
Nﬁ“l/]llﬂﬂ?ﬂﬂ13ﬂ1u3mﬂ?ﬂi‘]_]ﬁllﬂiﬂﬁlﬂi1$°H@3853L‘]_lEJ‘]J’J‘ﬁllwllumﬂamuﬂaluﬂﬁm‘i/l"’llu"lﬂ

a J 1w a A A o 9 Yo
PANUANINDY 0.085 WaaLuAT Lilﬂu’]il’]!!,ﬁﬂ\iWaﬁluzﬂLLUUﬂﬁTwLﬁu%gqﬂﬂﬁgﬂ 4.2



39

450 /./. 1600
4.00 1400
350 / T
3.00 —
z / -+ 1000
;§ 2.50 § ® GramLoad
2 el + 00
= 2.00 =  ——Stress
= ' 1 600 3
5 130 E‘
|G i ’ '-—1
e 400
0.50 -+ 200
0.00 T T T T T T T 0

10 11 12 13 14 15 16 17 18 19 20

Suspension Angle (Degree)

5107 4.2 A1 Gram Load 1182 AMAY oMU UADANUAVUIA 0.085 HAAIUAT

U

< 1 ] { [ 1 1 4 o [
wiumsdiulasuyuasedlinanenl Gram Load tagauiAu 1HoR11UAA1 Gram Load
v 4 1
Noglur9 2.530.2 grams 1u vz Iiyuasedndesmsogluge 10°-12° uazanudu i

A10g U5 644-748 MPa

4.1.3 an13591a0970 ANUMINAD 0.080 Naduns

4 Y
= [ (o]

o o Y LY 1 [ A
nan1ssiaedlasiimualidyuacsdlriauniny 10° uazinaIunsag

o v A 1 o o a I 1w a a
VUNTTTNYNADIAINAUNTNY 200 TagRHUAYUIAUDUDAUUANIND 0.080 HadIIAT

{ J 4 a d 1w a A
A1519% 4.3 A1 Gram Load 1182 Maximum Stress Lﬁammmmmamuﬂ MINY 0.080 UaaLlAg

Suspension Angle

No. Gram Load (grams) Maximum Stress (MPa)
(Degree)
1 10 2.27 652.75
2 11 2.48 719.83

3 12 2.68 795.20
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Suspension Angle

No. Gram Load (grams) Maximum Stress (MPa)
(Degree)

4 13 2.88 869.73

5 14 3.10 947.53

6 15 3.31 1027.50
7 16 3.52 1107.10
8 17 3.73 1184.30
9 18 3.94 1270.50
10 19 4.16 1344.00
11 20 4.38 1366.90
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Suspension Angle
No. Gram Load (grams) Maximum Stress (MPa)
(Degree)
3 12 2.67 807.83
4 13 2.88 889.50
5 14 3.09 956.97
6 15 3.30 1049.20
7 16 3.50 1133.60
8 17 3.72 1189.10
9 18 3.93 1299.60
10 19 4.15 1375.80
11 20 4.36 1473.70
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