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ABSTRACT

In this work, we propose a new type of HDD Load/Unload (L/UL) suspension featuring shape memory alloy (SMA).
The mechanical and thermal properties of the SMA film with respect to the material phase states are experimentally
estimated and the SMA film is carefully integrated to the suspension. In order to obtain the desirable dynamic
characteristics of the suspension during L/UL process, the design parameters of the SMA film such as geometric
properties are determined by considering the vibration modes of the suspension related to the L/UL performance. After
analyzing the modal characteristics of the proposed suspension, L/UL performance is evaluated through L/UL
simulation by observing the vibration motion and minimum flying height of the slider during L/UL process.
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Table 1 Material properties of the SMA film

Property Value

Elastic Martensite Phase 32.7

Modulus(GPa) | Austenite Phase 75.7
Transition Temperature (°C ) 90

Densitv (k2) 6.450
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Table 2 Natural frequencies of the suspensions (before L/UL)

Mode Conventional (Hz) (L;az?tzr?:i: ;,’;][?se) le:;;r
Cantilever 194 191 -1.6
Slider Pitch 1,212 1,197 -1.73
Slider Roll 2,088 2,020 -3.3
1st Bending 3,137 3,146 +0.3
. Ist Torsion 6,869 6,745 -1.8

Table 3 Natural frequencies of the proposed suspension (during L/UL process)

State Mode Proposed (Hz) Variation
Martensite Phase Austenite Phase (%)
Stider Pitch 1,154 1,461 +26.6
’;:p‘;‘:t‘i‘;'r‘: st Bending 1,910 1,932 +12
Slider Roll 2,020 2,601 +29.0
Flexure Cantilever 600 738 +23.2
Dimple Slider Pitch 1,287 1,633 +26.9
Separation Slider Roll 2,020 2,111 +4.5
1st Bending 2,083 2,601 +24.9
Flexure Cantilever &
Limiter Slider Pitch 734 930 +26.7
Engagement 1st Bending 2,010 2,039 +1.4
Slider Roll 5,237 5,659 +8.1
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Table 4 Minimum clearances of the suspensions

Veloci . Proposed (nm
State (fnmc/:vt)y Conventional (nnr) Martensite Phasep ( Al)lstenite Phase

25 25.5 25.5 254

Loading 50 28.2 28.0 25.9
process 75 30.8 30.7 27.5
100 28.6 28.6 20.8

100 20.9 21.6 -26.7

Unloading 200 15.0 15.6 17.4
Process 300 12.7 12.9 14.3
500 9.5 10.5 11.2
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