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Reliability prediction is the most basic task in performing
integrated product support, and should be managed as
a very important measure in terms of operating and
maintaining. This paper conducted a reliability prediction
in the military field for a commercial computer. As a result
of calculating the failure rate using Windchill SW according
to the reliability prediction procedure, it was 81.333194
failures/hours. In this case, MTBF was calculated at 12,295
hours during MTBF conversion using the failure rate. In
addition, an impact analysis according to the operating
environment and operating time was performed. Since
the operating environment and operating time of the
equipment are different when operating the equipment,
it was confirmed that the MTBF was calculated differently
even if the same equipment was operated.
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Table 1. Selection of items to reliability prediction for a
commercial computer

No. Level [tem Part Number

1 System Computer Desktop

2 Part RAM DDR4 8GB PC4-25600
3 Part Graphics Card GeForce GT730 D3 4GB
4 Part Solid State Drive ~ S700 Series 500GB TLC

Carbide Series 100R

9 Assembly Case Window Edition

13 Assembly Motherboard MTD6508

14 Part IC SN74LVC1G04DCKR
15 Part Capacitor GRM2165C1H331JA01D
16 Part Connector B5740-220-FC2

17 Part Resistor RC1005F22R0

43 Part Diode B2100AF-13

44 Part Switch TL3301NF260QG-TR
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Table 2. Setting to criteria of reliability prediction

Operating Operating
ITEM .
Temperature Environment
A commercial computer 25°C Gs

ML 9|, o= 20N
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(1) Integrated Circuit: Part Number7} ‘SN74LVC
1G04DCKR’Q] 7%, Category= ‘IC’, Subcat-
egory= ‘Logic’ 0.2 FESIT}. Technology
Type ‘MOS’, Quality Level ‘B-1’, # of Gates
1, Pins ‘5’, Package Type ‘Hermetic’, Years in
Production “>=2’, Operating Power ‘0.007,
Thermal Resistance ‘93’, Temperature Rise
‘0.09'E Fig. 5¢F #o] A3t & IFE
72 0.003601 3142/10°A| 7o AFZ& = Qi T},

(2) Capacitor: Part Number7} ‘GRM2165C1H331]
A0ID’Ql 7%, Category+= ‘Capacitor’, Sub-
category+ ‘Chip, Ceramic(CDR)’2.&2 &35}
Tt Quality Level ‘M’, Applied DC Voltage
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Fig. 7. Prediction data for a resistor
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‘Film’oz2 FLESIHTE  Quality Level ‘P,
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(4) Semiconductor: Part Number7} ‘B2100AF-13’

Operating Power Power
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egory= ‘Diode’Z FE5FAT} Quality Level
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‘Metallurgically’, Power ‘0.0,

Voltage Construction
Operating
Thermal Resistance 23’, Temperature Rise
232 Fig. 83} 20| st BY THE
Zr20.001365 31<=/10°A]7k0] AF&E] 9T},

S

;;;;;;;;

Fig. 8. Prediction data for a semiconductor
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Failure Rate, Predicted ] 81.333194
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Fig. 9. Reliability results for a commercial computer at
ground benign environment
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Table 3. Comparison to MTBF value for a commercial
computer based on operating environment and time

Operating Operating time
environment (months)
3 49,180
Ground benign
6 24,590
(Gs)
12 12,295
3 42,999
Ground fixed
2
(Gy) 6 1,499
12 10,750
3 32,661
Ground mobile
6 16,330
(Gum)
12 8,165
3 36,042
Naval sheltered
6 18,021
(Ny)
12 9,010
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0 2 4 6 8 10 12
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m Operating Time = Standby Time
Fig. 10. MTBF value based on operating time at ground
benign environment for a commercial computer
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