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The Experimental Studies for Reducing Airflow-induced Vibration of
Actuator Arms in HDDs

Kwang-Pyo Cho, Jin-Gyoo Yoo, Yoon-Chul Rhim
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Abstract

With the increase in recording density and higher rotation speeds, the aerodynamic aspect of hard disk
drives (HDDs) is now quite significant. To achieve high TPI (tracks per inch) for hard disk drives, the actuator
must induce less air turbulence. Also, alternative cross sections for the actuator arms are proposed for the
reduction of air turbulence. In this study, off-track vibration of actuator arms used in of 3.5” hard disk drives
with different cross sections have been measured by using Laser Doppler Vibrometer (LDV). It has been
found that the vibration of the actuator arms with modified cross sections is lower than the conventional one.
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Fig. 1 The configuration of LDV system

Table 1 Test conditions

Number of disks 2

Disk Diameter (inch) 3.5

Seeding Particle 7]

Sampling Data 500

Traverse 2mm
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Fig. 5 Contours of circumferential velocity amplitude
around the actuator arms
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Fig. 11 Off-Track vibration of slider with different
speeds and cross sections of E-Block (Peak to
peak Value)

Table 2 Comparison of measured peak to peak value
of slider vibration with different speeds and cross
sections of E-Block

Peak to peak Value[u m] (Track pitch 0.27p1 m)

RPM Original Elliptical Triangular
E-Block E-Block E-Block
3600 | 0.6625(245%) | 0.4438(164%) | 0.4219(156%)
5400 | 1.0299(381%) | 0.0875(324%) | 0.7938(294%)
7200 | 1.7938(664%) | 1.5352(568%) | 1.2930(479%)
10000 | 3.667(1674%) | 3.8281(1417%) | 3.4727(1286%)
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Fig. 12 Standard derivation of slider vibration with
different speeds and cross sections of E-Block

Table 3 Comparison of measured TMR value(l 0
standard deviation)

Standard derivation of Slider Vibration

(7200RPM TMR budget o© value 7.6nm)

Original Elliptical Original

E-Block E-Block E-Block
3600 | 1.317(17.3%) | 1.219(16.0%) | 0.651(8.50%)
5400 | 2.170(28.6%) | 2.885(38.0%) | 2.022(26.6%)
7200 | 5.404(71.1%) | 5.177(68.0%) | 3.801(50.0%)
10000 | 17.866(235%) | 14.330(189%) | 12.01(158%)
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