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The Acclerated Life Test of Hard Disk
In The Environment of PACS

Euy-Hyun Cho*, Jeong-kyu Park**, Jong-Gyu Chae***

Abstract

In this paper, we estimate the life cycle from acceleration life test about the hard disk of disk
array of image storage of PACS. Webuil distribution was selected by the Anderson-Darling
goodness-of-fit test with data of down time at 50 °C and 60 °C. The equality test of shape
parameter and scale parameter was conducted, so that the probability distribution estimated from
data of down time at 50 ‘C and 60 ‘C was not statistically significant. The shape parameter was
1.0409, The characteristic life was 24603.5 hours at normal user condition(30 °C) by the analysis of
weibull-arrhenius modeling which included the acceleration factor of temperature, and The activation
energy was 0.5011 eV through arrhenius modeling. The failure analysis of the failure samples of
acceleration test and the samples of market return was conducted, so that the share percentage of
failure mode was detail difference but the rank of share percentage was almost same. This study
suggest the test procedure of acceleration test of hard disk drive in PACS using environment, and
help the life estimation at manufacture and use
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(Figure 1) The failure mode and mechanism
of HDD using FTA.
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(Figure 2) The test flowchart of acceleration
life test applying the analysis of
communication between PACS and HDD.
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mpe Time Driv  Tempe Time Driv
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re  failure  ber  (C)  failure  PUTPET
(“C)
50 31.95 1 60 63.60 1
50 52.67 1 60 66.55 1
50 62.15 1 60 82.00 1
50 66.30 1 60 83.65 1
50 67.85 1 60 101.35 1
50 93.50 1 60 124.00 1
50 96.00 1 60 125.73 1
50 124.62 1 60 130.77 1
50 129.08 1 60 133.83 1
50 153.87 1 60 136.15 1
50 169.50 1 60 142.62 1
50 217.67 1 60 168.02 1
50 284.08 1 60 222.70 1
50 289.05 1 60 228.43 1
50 316.10 1 60 233.62 1
50 403.75 1 60 234.60 1
50 412.67 1 60 246.78 1
50 412.92 1 60 267.02 1
50 414.25 1 60 268.05 1
60 283.27 1
60 303.70 1
60 313.43 1
60 316.15 1
60 346.35 1
60 360.87 1
60 367.43 1
60 374.22 1
60 382.00 1
60 382.03 1
60 442.72 1
60 444.30 1
60 464.52 1

<Table 1> The result of acceleration life test at
50 °C and 60 °C
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<Table 2> The result of Anderson-Darling
about probability distribution
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Distribution Analvsis: 50C, 60C
Test for Equal Shape and Scale Parameters
Chi—5quare DF P

2.98017 2 0.225
Test for Equal Shape Parameters
Chi—S5quare DF P

1.44398 1 0.229
Test for Equal Scale Parameters

Chi—Square DF P
248052 1 0.115

(Figure 3) The equality test results of shape

and scale parameter.
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(Figure 4) Weibull-arrhenius plots about
failure time.
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Regression Table
Standard 95.0% Normal CT
Dredicxor Coef Errar I P Lower Upper

Intercent -3.24325 9.87006 -0.33 0.742 -22.3002 16.0997
Temp 0348912 0282619 123 0217 -0.205011 0.90283%
Shape 104003 (.14314 (794929 1.36306

Log-Likelihood = -326.430

Table of Percentiles

Standard 92.0% Normal CI
Percent Temp Percentile Error  Lower  Upper
632 30 246035 255485 321441188319
632 50 107649 5333.16 407667 264238
3.0 60 7390.07 2986.33 3347.08 163165

(Figure 5) The analysis result of
weibull-arrhenius model.
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<Table 3> The result of activation energy

calculation
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(Figure 7) (a)~(b) The SEM data of defect
failure, (c)~(d) The magnified SEM data of
defect failure.
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(Figure 8) (a) The SEM data of scratch failure,
(b) The magnified SEM data of scratch failure.
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