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Abstract

This paper presents a shape and sizing
optimisation process to enhance the performance of
a hard disk drive (HDD) suspension obtained from
topology optimisation. A multiobjective design
problem is set to explore Pareto optimum solutions
that maximise the first sway mode natural frequency
and simultaneously minimise bending stiffness of the
suspension. Design constraints include the first
bending and torsion modes natural frequencies.
Structural analysis is carried out by using a finite
element procedure. Multi-Objective Population based

incremental learning (MOPBIL) is used to explore a
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Pareto optimal front of the design problem.
Structural shape and sizing results obtained from
using MOPBIL are illustrated and compared. It is
illustrated that the use of MOPBIL to find optimal
shape and sizing of a hard disk drive (HDD)
suspension is effective and practical.

Keywords: Population based incremental learning
(PBIL), shape and sizing optimisation, topology
optimisation, pareto optimal front, bending stiffness,

hard disk drive suspension
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Pre-processor &
initially parameters

f

Structural analysis:
Finite Element Analysis

|

Optimisation processes:
Evolutionary algorithms

no

yes

Post-processor:
Structural topology or
Shape and sizing optimisation

End
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;
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:
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@
:
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:
:
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:
:

15]

2.B5;39.9 Nim , SMF; 29,168 kHz

5. BS: 476 Nim . SMF: 31762 kHz

8.85: 53 lim , SMF: 34,685 kNz

11.85: 64 Nim , SMF: 36,613 kHz

14, B5: 76.2 Nim . SMF; 37,828 kHz

3. B5:42 Wi , SMF; 30.078 kHz

0 Jeg

B.BS: 495 Nim . SMF: 32383 kHz

O -1 ey

5. BS5: 65 Nim . SMF; 36,503 kHz

I oo

7B5: 673 Nim , SMF: 37.1

18, B5: 615 T TFAF; 39.083 kMz

=2~

= a a & o o a
3U7 7 nawaladimanzNgavasszunusudaduiaswidou
asadarilasw ann [6, 15]

SMF = 35.255 kHz, BMF =4.476 kHz, TMF = 84378 kHz
Bending stiffness = 14.9126 N/m, Hinge thickness = 0.0282 mm

hinge

31]“7'1' 8 RNUITTOULVBITTULNIREAILRIE WTBM N TUY
hinge thickness = 0.0282 mm [6, 15]
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WAREN 4 L@ §IuNNTLU RN uA I lATIRIIINY
WWaanuazaInazldnsuLsuuudas:  (free  mesh)
A v A A
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Sway mode frequency (kHz)
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At (5/5:1) (ﬁ?ﬁszw)

39t %@ 1 14.0275 38.69
@2 2 14.1066 39.51

@&) 3 142065 | 40.076

0 o4 4 14.4214 | 40.328

5 14.4603 | 40.998
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7 14.5753 43.11
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9 14.6962 | 45.177

14.7892 | 45.931

L L L L L L . % mn )

14 141 142 143 144 145 146 147 148 14.9
Stiffness (N/m)
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N/m © Sway mode = 38,6895 kHz
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5! Bending stifiness = 14.4603 N/im : Sway mode = 40,8876 kHz
- Y | T
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o=
O
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O
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B Bending stiffiness = 14 5231 Nim * Sway mode = 42 0391 kHz

Of Prv=-

7. Bending stifiness = 14.5753 N/m | Sway mode = 43.1095 kHz
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Ty

-

O

8 Bending stiffness = 146333 N/m : Sway mode = 44 2128 kHz

Y
§ hY ~,
()| ico=
Ol °

9 Bending stiffiness = 14 6962 Nim * Sway mode = 45 1773 kHz

— O 1. .

O

10: Bending stiffness = 14.7892 Nim : Sway mode = 45.9306 kHz
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. audsmana (Mechanical Parameter)
TUAIUNNT
S rata Kes Drsw D Ohr
(N/m) (kHz) | (kHz) | (kHz)
Imanang
4 14.5 29.5 55 16.7
fige [16]
Stnawalad
mm:“?iq@ 14.9126 35.255 4.476 8.4378
[6,15]
nsabnagau
14.4603 | 40.9976 | 5.3975 | 10.4194
aanuuy

1. 1gn3zUINM3 Topology optimisation

SMF = 35.255 kHz, BMF =4.476kHz, TMF = 84378 kHz
Bending stiffness = 14.9126 N/m, Hinge thickness = 0.0282 mm

2. L“iT’lz;jiﬂi:U’mmi Shape and sizing optimisation

J L

5. SMF = 40.9976 kHz, BMF = 5.3976 kHz, TMF = 10.4194 kHz
Bending stiffness = 14.4603 N/m, Hinge thickness = 0.0285 mm

Structural shape and sizing optimisation
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