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Design Procedure and Analysis of Ramp Profile in SFF HDD
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ABSTRACT

Vertical L/UL (Load/Unload) velocity is very important parameter to determine the L/UL performance, and the vertical
velocity is determined by the actuator velocity and the ramp profile. However, it is not easy to precisely control the actuator
rotating velocity during the L/UL process. Especially in emergency parking, servo system doesn’t operate, it is impossible to
control an actuator velocity. Then, the vertical unloading velocity depends on only ramp profile. The ramp height and the
sliding length for L/UL process in SFF (Small Form Factor) HDD are restricted due to slimness and small media. For these
reasons, it is very difficult to design the ramp profile in SFF HDD. Therefore, this study analyzes the unloading dynamic
characteristics for various ramp profiles and makes the thesis for ramp profile design.
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(a) Load
Fig.1 Dynamic FE Model for load/unload process

{(b) Unload
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Fig.2 Schematic for ramp profile design
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Table 1. Parameters used in ramp design

Jore 1.5g k, 1280N/m
Jiim 2.2imN [ 55N/m
Saim 1.5mN kiim 860N/m
Jreg avesinf+b L, 7008
V. 70mm/s r 0.5~0.9
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Fig.3 Effect of tolerance ratio and critical velocity on the
designable slope
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(a) Model A
Fig.4 Advanced ramp design

(b) Model B

Table 2. Required height and length for each step

Model A Model B
R (B) 12.68 12.68
h e (B) 36.2 36.2
h (8) 41.1 41.1
L) 63.5 63.5
I L&) 181.2 99.5
L&) 213.4 268.6
9, 11.3° 11.3°
0 0, 10.9° 20°
0; 15.9° 8.7°
9, - 15.9°

Table 3. Total forces, length and height for each of models

Model A Model B
Ramp 11.3?7 10.9 11.3°/20°/8.7°
Total tab Emergency
force(mN) 343 343 Case
Total Emergency
length(8 ) 458.1 431.7 Case
mafg'; @ ) 0.0264/0.000221 Emergency
115k TP = 120tracks Case
Total Emergency
height(8 ) 20 %0 Case
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Table 4. Dynamic characteristics for advanced models

Model A Model B
Ramp

11.3710.9? 11.37207 8.7?
Vertical
velocity 42 77 144 26 66 147
(mm/s)
Release 118 146 101 207 089 08
time(ms)
Tab-slider
clearance 90 121 146 7 103 134
(%)
Vertical tab

disp.(8 ) 40 71 93 21 53 84
(experiment)
Vertical tab
disp.(8 ) 449 721 817 428 686 82
(simulation)
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