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'U'-shaped micro-actuator Figure 4 
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SYSTEM AND METHOD FOR HARD DRIVE 
DAMAGE PREVENTION BY IMPROVING THE 

SHOCK RESISTANCE OF A HARD DISK 
MICRO-ACTUATOR 

BACKGROUND INFORMATION 

[0001] The present invention relates to magnetic hard disk 
drives. More speci?cally, the present invention relates to a 
system for damage prevention by improving the shock 
resistance of a hard disk micro-actuator. 

[0002] In the art today, different methods are utiliZed to 
improve recording density of hard disk drives. FIG. 1 
provides an illustration of a typical drive arm con?gured to 
read from and Write to a magnetic hard disk. Typically, 
voice-coil motors (VCM) 102 are used for controlling a hard 
drive’s arm 104 motion across a magnetic hard disk 106. 
Because of the inherent tolerance (dynamic play) that exists 
in the placement of a recording head 108 by a VCM 102 
alone, micro-actuators 110 are noW being utiliZed to ‘?ne 
tune’ head 108 placement, as is described in US. Pat. No. 
6,198,606. AVCM 102 is utiliZed for course adjustment and 
the micro-actuator then corrects the placement on a much 
smaller scale to compensate for the VCM’s 102 (With the 
arm 104) tolerance. This enables a smaller recordable track 
Width, increasing the ‘tracks per inch’ (TPI) value of the hard 
drive (increased drive density). 

[0003] FIG. 2 provides an illustration of a micro-actuator 
as used in the art. Typically, a slider 202 (containing a 
read/Write magnetic head; not shown) is utilized for main 
taining a prescribed ?ying height above the disk surface 106 
(See FIG. 1). Micro-actuators may have ?exible beams 204 
connecting a support device 206 to a slider containment unit 
208 enabling slider 202 motion independent of the drive arm 
104 (See FIG. 1). An electromagnetic assembly or an 
electromagnetic/ferromagnetic assembly (not shoWn) may 
be utiliZed to provide minute adjustments in orientation/ 
location of the slider/head 202 With respect to the arm 104 
(See FIG. 1). 
[0004] As explained later, because of the small siZe scale, 
the relatively large forces interacting, and the use of brittle 
materials in the manufacture of micro-actuators, breakage 
and failure due to shock exposure of micro-actuators is a 
large concern. It is therefore desirable to have a system for 
improving the shock resistance of a hard disk micro-actua 
tor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] FIG. 1 provides an illustration of a drive arm 
con?gured to read from and Write to a magnetic hard disk as 
used in the art. 

[0006] FIG. 2 provides an illustration of a micro-actuator 
as used in the art. 

[0007] FIG. 3 describes a hard disk drive head-gimbal 
assembly (HGA) With a ‘U’-shaped micro-actuator. 

[0008] FIG. 4 provides an illustration of a ‘U’-shaped 
micro-actuator. 

[0009] FIG. 5 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing rounded corners according 
to principles of the present invention. 
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[0010] FIG. 6 provides an illustration of a ‘U’-shaped 
micro-actuator With epoxy used for reinforcing the angle 
interiors according to principles of the present invention. 

[0011] FIG. 7 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing material being applied by a 
pin applicator according to principles of the present inven 
tion. 

[0012] FIG. 8 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing material being applied by a 
‘syringe’-type dispenser according to principles of the 
present invention. 

[0013] FIG. 9 provides an illustration of a ‘U’-shaped 
micro-actuator that is reinforced by a method of spraying 
material into the interior corners. 

DETAILED DESCRIPTION 

[0014] For explanation purposes, this system and method 
for improving actuator shock resistance is described With 
respect to a ‘U’-shaped micro-actuator. It Will be appreciated 
that this is only one embodiment, and that other embodi 
ments are possible. 

[0015] Illustrated in an upside-doWn orientation, FIG. 3 
describes a hard disk drive head-gimbal assembly 310 
(HGA) With a ‘U’-shaped micro-actuator. A slider (With 
read/Write head) 302 is bonded at tWo points 304 to a 
‘U’-shaped micro-actuator 306. Further, the ‘U’-shaped 
micro-actuator has a pieZoelectric PZT (Piezoelectric Trans 
ducer) beam (arm) 307 on each side of a Zirconia support 
frame (actuator base/bottom arm) 308. 

[0016] FIG. 4 provides an illustration of a ‘U’-shaped 
micro-actuator 404. PZT material has an anisotropic struc 
ture Whereby the charge separation betWeen the positive and 
negative ions provides for electric dipole behavior. When a 
potential is applied across a poled pieZoelectric material, 
Weiss domains increase their alignment proportional to the 
voltage, resulting in structural deformation (i.e. regional 
expansion/contraction) of the PZT material. The PZT struc 
tures 406 bend (in unison), the Zirconia arms 408, Which are 
bonded to the PZT structures 406 bend also, causing the 
head/slider (not shoWn) to adjust its position in relation to 
the micro-actuator 404 (for magnetic head ?ne adjustments). 

[0017] FIG. 5 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing rounded corners according 
to principles of the present invention. In one embodiment, as 
explained above, the interior 503 of the angle formed by the 
?rst arm 502 With the actuator base 506 and the interior 505 
of the angle formed by the second arm 504 With the actuator 
base 506 are each rounded to reinforce the micro-actuator 
structure. Because the Zirconia structures 502,504,506 and 
the PZT structures 508,510 are brittle, the shock perfor 
mance of the micro-actuator 512 Without reinforcement is 
very poor. Without the rounded corners 503,505, a stress 
concentration point is formed at the sharp interior angle 
betWeen arm and actuator base. (See FIG. 4). With the 
rounded corners 503,505 the stress concentrator is spread 
out in area and thus, is reduced. Further, the rounded corners 
503,505 provide additional reinforcing material to support 
the arms 502,504. Also, in an embodiment, the rounded 
corners are provided by applying reinforcing material into 
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the angle interiors, and the reinforcing material is softer than 
the micro-actuator material. The reinforcing material is thus 
more resilient to impact shock. 

[0018] FIG. 6 provides an illustration of a ‘U’-shaped 
micro-actuator With epoxy 608 used for reinforcing the 
angle interiors according to principles of the present inven 
tion. In an embodiment, epoxy 608 is applied to the interior 
of the angles formed betWeen arm 602,604 and actuator base 
606. As explained above, the epoxy 608 reinforces the arms 
602,604 and structurally supports them to prevent impact 
shock damage or failure. 

[0019] FIG. 7 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing material 704 being applied 
by a pin applicator 702 according to principles of the present 
invention. In an embodiment, a reinforcing material, such as 
epoxy, resin, gold, or platinum, is applied to the interior of 
the angles formed betWeen arm 703,705 and actuator base 
707. 

[0020] FIG. 8 provides an illustration of a ‘U’-shaped 
micro-actuator With reinforcing material being applied by a 
‘syringe’-type dispenser 802 according to principles of the 
present invention. In an embodiment, a reinforcing material 
is applied to the interior 804 of the angles by the dispenser 
802 to reinforce the micro-actuator. 

[0021] FIG. 9 provides an illustration of a ‘U’-shaped 
micro-actuator that is reinforced by a method of spraying 
material into the interior corners. In one embodiment of the 
present invention, similar to the manner in Which a computer 
inkjet printer applies ink to a sheet of paper, tiny droplets 
902 of reinforcing material are sprayed into the interior of 
the corners 904. In one embodiment, this is done after a 
mask (not shoWn) is af?xed to prevent overspray. The 
reinforcing material is sprayed by an automated spray noZZle 
906 until the interior corners 904 of the micro-actuator are 
rounded to an appropriate amount. 

[0022] Although several embodiments are speci?cally 
illustrated and described herein, it Will be appreciated that 
modi?cations and variations of the present invention are 
covered by the above teachings and Within the purvieW of 
the appended claims Without departing from the spirit and 
intended scope of the invention. 

1. A system to improve shock resistance of an actuator 
element comprising: 

an actuator element having a generally ‘U’-shaped struc 
ture, the ‘U’-shaped structure being formed by at least 
a ?rst arm joined at one end to an actuator base and a 

second arm joined at one end to said actuator base, said 
?rst arm and said actuator base forming a ?rst angle and 
said second arm and said actuator base forming a 
second angle; Wherein 

said actuator element is adapted to be coupled to a 
slider element; and 

the interior of at least one of said ?rst angle and said 
second angle is ?lled With a reinforcing material. 

2. The system of claim 1, Wherein the actuator element is 
a micro-actuator. 

3. The system of claim 2, Wherein the actuator element is 
a pieZoelectric micro-actuator and the slider element is a 
side step slider. 
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4. The system of claim 1, Wherein the reinforcing material 
is softer than the actuator element. 

5. The system of claim 4, Wherein the reinforcing material 
is resin. 

6. The system of claim 4, Wherein the reinforcing material 
is epoxy. 

7. The system of claim 4, Wherein the reinforcing material 
is gold. 

8. The system of claim 4, Wherein the reinforcing material 
is applied by a pin applicator. 

9. The system of claim 4, Wherein the reinforcing material 
is applied by a syringe-type dispenser. 

10. The system of claim 4, Wherein the reinforcing 
material is applied by a spray printing process. 

11. A method to improve shock resistance of an actuator 
element comprising: 

providing an actuator element having a generally ‘U’ 
shaped structure, the ‘U’-shaped structure being 
formed by at least a ?rst arm joined at one end to an 
actuator base and a second arm joined at one end to said 
actuator base, said ?rst arm and said actuator base 
forming a ?rst angle and said second arm and said 
actuator base forming a second angle; 

adapting said actuator element to be coupled to a slider 
element; and 

applying a reinforcing material to the interior of at least 
one of said ?rst angle and said second angle. 

12. The method of claim 11, Wherein the actuator element 
is a micro-actuator. 

13. The method of claim 12, Wherein the actuator element 
is a pieZoelectric micro-actuator and the slider element is a 
side step slider. 

14. The method of claim 11, Wherein the reinforcing 
material is softer than the actuator element. 

15. The method of claim 14, Wherein the reinforcing 
material is resin. 

16. The method of claim 14, Wherein the reinforcing 
material is epoxy. 

17. The method of claim 14, Wherein the reinforcing 
material is gold. 

18. The method of claim 14, Wherein the reinforcing 
material is applied by a pin applicator. 

19. The method of claim 14, Wherein the reinforcing 
material is applied by a syringe-type dispenser. 

20. The method of claim 14, Wherein the reinforcing 
material is applied by a spray printing process. 

21. A system to improve shock resistance of an actuator 
element comprising: 

an actuator element having a generally ‘U’-shaped struc 
ture, the ‘U’-shaped structure being formed by at least 
a ?rst arm joined at one end to an actuator base and a 
second arm joined at one end to said actuator base, said 
?rst arm and said actuator base forming a ?rst angle and 
said second arm and said actuator base forming a 
second angle; Wherein 

said actuator element is adapted to be coupled to a 
slider element; and 

at least one of said ?rst angle and said second angle has 
a rounded interior corner for structural reinforce 
ment. 
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22. A method to improve shock resistance of an actuator 
element comprising: 

providing an actuator element having a generally ‘U’ 
shaped structure adapted to be coupled to a slider 
element, the ‘U’-shaped structure being formed by at 
least a ?rst arm joined at one end to an actuator base 
and a second arm joined at one end to said actuator 
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base, said ?rst arm and said actuator base forming a 
?rst angle and said second arm and said actuator base 
forming a second angle, Wherein at least one of said 
?rst angle and said second angle has a rounded interior 
corner for structural reinforcement. 


