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Feasibility Study of the Environmental Tolerance of Hard Disk Drives
Institute of Space Technology and Aeronautics
Spacecraft Electrical Engineering Group
Takeshi Sasada, Masanobu Yajima, Eiji Ohashi and Noboru Takata

Abstract
Several kinds of environmental tolerance tests were carried out as the primary evaluation for examining space
applications using magnetic record type hard disk drives (HDDs.) This paper presents the results of vibration,
thermal tolerance, environment of low pressure, and radiation tolerance test for four commercial HDDs. The
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vibration test of acceptance test level. Based on these results, the paper then describes the feasibility of

space-use HDDs.
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Table 2 Conditions of impulse test

JBREE [H | MEE L-Ur (G s
100~800 +7.07dB/oct
800 29.3
800~4k -0.93dB/oct 2kHz £°T
i

1G = 9.80665 m/s”

Table 3 Conditions of vibration test (sine wave)

JE R [He] MBEE L ~1 [G]
5~15 10
15~100 25
160~2k 5
Table 4 Conditions of vibration test (random)
BB [He] | IEEZE [GYHz] | E9iE
{Grms]
20~70 +6dB/oct
70~260H 0.71
260~400 -6dB/oct 22.8
400~1,000 0.3
I~2k -8dB/oct
JMHREER] - 1208

d of 2.5 inch
HDDs after vibration test

R | EEIALER [s] | FAH LM [s)
A 70.9 56.0
B 54.3 55.0
C 56.8 56.8

Fig.1

Head suspension (A) after vibration test

WFREARES SRR RS E S — A THERBEHIT— 63

Fig.2 Dropped head slider (A: 001 and C: 003)
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Fig.3 Block diagram of temperature test

Table 6 Results of cold temperature test

Tl 30 0 -10 | -20 -5 5 30

1 R | oco | 000 | 000 | XXX | -0O- 0-- | 000
¥l 117 s ~ s e v ~ ~ ann
= ¥V LU Uuu VUU AAA =-u- U= Uy
1.8 | R o000 | 000 | XXX | XXX | -X- 0-- | 000
Bl LW o000 | 000 | xxx | XXX | x- | 0-- | 000
25 | R 000 | 00% | oxxX | XXX | -X- 0-X | 00X
LW 000 | x0¥ | XXX | XXX | -X- 0-X | 00X

R : Read., W : Write
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Table 7 Results of low air pressure test

HDD 1A F 8 | 184 2F8 | 45105
FHl
Bh et -300~ -300~ 300~
(fH£R) 3,048m 3,000m 3,048m
A B A B A
#| 0 1024 | 1025 | 1016 | 1020 | 1021
| .
o2 849 | 792 | 804 | 800 798
Bl 3 681 | 698 | 693 | 700 698
k 4 581 | 600 | 595 | 597 600
m| s 493 | 500 | 493 | 497 499
6 397 | poo | 99
7 293
Unit: hPa
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Fig.4 Current of 2.5 inch HDD in radiation test
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