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Analysis of load/unload process in HAMR system with light delivery

A, AE, B, v, ags
Seokhwan Kim, Ki-Hoon Kim, Young-Pil Park, No-Choel Park and Kyoung-Su Park

(20129 38102 "= 2012 3229 flARRER; 2012 3E23 AX =)

Abstract

To investigate of load/unload performance, FE (finite element) model of conventional suspension and
HAMR suspension were made. The FE models were verified by modal analysis. In the loading
simulation, the conventional system could stably load onto the disk without contact. On the other hand,
the HAMR suspension which had an optical fiber and prism occurred slider - disk contact. In the
unloading process, the conventional system was unloaded without contact. However, in the HAMR
suspension, the contact between slider and disk was occurred at the moment that the dimple was
separated during unload process. Therefore the load/unload performance of HAMR decrease with high
stiffness, it is necessary that stiffness of HAMR suspension should reduced with design parameters of
optical fiber and prism
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Table 1 Material properties of suspension

Components | % &(GPa) | Zo}&H] | AE(gem’)

Load-beam 193 0.32 7.89

Flexure 193 0.32 7.89

Slider 393 0.23 3.12
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Fig. 2 Experiment set-up for modal test
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Fig. 3 Comparison between finite element analysis

and experimental modal test

Table 2 Results of modal analysis

. Slider Slider 1
Cantilever . .
pitch roll bending
mode
mode mode mode

EXP |0.264kHz| 2.4 kHz | 2.9 kHz | 3.1 kHz

SIM |0.263kHz| 2.3 kHz | 2.9 kHz | 3.0 kHz

Error 0.8% 42 % 0 % 32 %

o s2tol EH 2 3H™EETL 5400 rpm, =
2 2E7E 25 golM F4=0[7F 8.8 nm O|Ct &
2l0|H 9 HmX|Qt & ZtzE= Z+2Zb 171.6 urad, 5.5
uradO|Ct. 08 5= ZEE/QAZE0 HEst7| <ol
HAE s2tolHE 20 &L O8 5() OlAM =
olet & UXO| 7|E2 =2to|Hel =0l= 023
mm, HH[= 0.7 mm, Z20[= 1.235 mmO|C}t. O&
5y EEX AV|7|FE £2i0|He w/otea
PU S EHECHL 92X X728 &20|H9
A O|X™Qo 42to|Ho| Z2|Z LtEJ} AICIE| B
HEl2 2&Eo QUL k—'=0|E 0.1 mm, UHH|=
0.2 mm,Z0|= 0.825 mmO|C}, ® 32 7|&EQ &

Fig. 4 pemto ABS model

34



g2olHet EE X AV[7158 s2tolHel 249Xl

H O30|M =Helg o+ ARO[ JE SEt0[H e
=2 062 mg, EEx XI|7|F& &c2t0[He
= 0.86 mg O|Ct. Zf S2to|H el FA A
AY2UMEE H 301AM2 gt Z2H oA

ro e mX A
0x oL o

SIEC A3 EEt020M AbSStE 4tOl L.

(b) HAMR slider

Fig 5 Slider model for load/unload

—a Optical fiber
—+ Load-tbeam
* Dimple

Lirmiter
Fleswre =——
Prism e

Slicler
Lift-Tab

Fig 6 Load/unload suspension for HAMR system
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Table 3 Characteristics of slider for L/UL

N = 22X XIIIEE
setole sajo|ry sato|cy
Total Mass 0.62 086
(mg)
X  Grav. (mm) 0.618 0.617
Y  Grav. (mm) 0.35 0.35
7Z  Grav. (mm) 0.11 0.28
Pitch Moment of
Inertia (kg - m?) 8.30E-11 1.24E-10
Roll Moment of | gqp || 4.94E-11
Inertia(kg - m?)
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Table 4 Stiffness of slider

\E;fzg?l 11.11 19.98
(Nii;(/:g d) 1.09E-06 5.46E-05
(N_li?/lrla d) 3.41E-06 3.66E-05
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Table 5 Calculated stiffness of the slider center for

a few conditions

I|E TEX X715 E
M2 H M MAEd

Condition | verjcal Pitch Vertical Pitch
stiffness | stiffness | stiffness | stiffness
(N/m) | (Nm/rad) | (N/m) | (Nm/rad)

Dimple |\ o510" | 1.96x107 | 1.09x107 | 2.24x10°
separatlon
Limiter 1 4 1 10° | 1.75x10% | 4.43x10° | 2.16x10™
engaged
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Fig 8 Minimum clearance and asperity contact force

of conventional slider during the loading process
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Fig 10 Minimum clearance and asperity contact
force of conventional slider during the

unloading process
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