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ABSTRACT: In this paper, thermal reliability of a closed type BLDC (Brushless DC) motor
for high speed axial fan was analyzed by the accelerated life test. The closed type BLDC
(Model No. MB1-8355-J01) motor was controlled by PCB module, which was composed of
various electrical components. The failure of the closed type BLDC motor happened in PCB
module due to high temperature. Failure mechanism of the closed type BLDC motor appears
to be electrolyte dry out of capacitor. The accelerate life test was performed in temperature
stress of 8 and 105T, respectively. The failure data from the accelerated life test were
analyzed and the life in each stress level was estimated with 960h and 261 h. At last, both

life expression according to operating temperature of PCB module and life of the closed type
BLDC motor in normal condition (50°C) were suggested.

Key words: BLDC motor(Brushless DC ®E¥]), Accelerated life test(7}<£4% A13¥), Thermal
reliability (8 A 2} A1), Failure mechanism(z 3 WA UE), Life time(593)
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Fig. 1 Schematics of axial fan and BLDC mo-
tor [Unit: mm)].

3. BLDC 2&2f %

=

4

oM

3.1 g3t 2 A3l 2

2

ng

BLDC ZE¥ ¥ dAPgoz Ho o &
Aoz dotgt 4R ¥ don WEiy 4
ARAAAE 8 AHEE e AFR FEH7
ol 982 dAF3 @l 93 45T o
o n2FAAA EHdE dst d8Ho A
2 #EE Fig. 2¢] Yebiich Fig 2(a)e 3o
gl o8 PCB & AAFFo| 1ZUE A
& BoEh.

PCB RE9 Zt¥ AAREL o|F 5 39
gold dRAATE Jd3) TAHE ILH 9
3t Fig. 2(b)s} o] AARF =g 2



&S ¢ n4Bg WAFEY BLDC 2HY INI4 ¥4 1171

'k‘“"\'Failure
(b) Failure of chip lead frame by thermal stress

Fig. 2 Failure of BLDC motor by temperature
and thermal stress.

Fig. 3 Failure of transistor of BLDC motor by
insulation material gradual failure.
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Fig. 4 Heat flow and air flow of BLDC motor.
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Table 1 Temperature distribution of PCB mo-
dule

Location TITC] Location TI[TC]
1 344 10 270
2 395 11 328
3 470 12 33.1
4 417 13 28.3
5 330 14 - 278
6 400 15 315
7 355 16 320
8 320 17 316
9 30.0 18 32.8
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Table 2 Result data of accelerated life test

Specimen| Stress level {Failure time| Failure
number [C] [h] component
1 8 950
2 8 988
3 85 912
4 85 922 capacitor
5 105 266
6 105 257
7 105 251
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Fig. 10 Failure of capacitor.
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Table 3 Compatibility of failure distribution by
Anderson-Darling (AD) index

Distribution model| AD index |Stress level [T]
Weibull 2.616
Exponential 3.570 85
Normal 2.624
Log-normal 2.623
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Table 4 Life time with operating temperature

Operating temperature [C] Life time [h]
50 14,045
8 960
105 261
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