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ABSTRACT

Combat vehicles require high levels of maneuverability, firepower, armor, and operability. A high-performance
power system is required for optimal maneuverability. The fuel pump which supplies fuel stably is very
important to achieve this. The fuel pump consists of a pump part, a motor part, and a control part. It is
equipped with a BLDC motor. Numerous failures of the fuel pump occurred during vehicle operation when
exposed to vibration, shock, and high temperature. The cause of failure was confirmed to be stator slip of the
BLDC motor. Stator slip is a consequence of the interference loss between the stator and the housing of the
motor part in an high temperature environment. The failure of the fuel pump was solved through size control of
the motor housing and the stator. We performed vibration testing at high temperature for verification. This study
contributes to improving the reliability of combat vehicles.
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Fig. 3 Voltage waveforms of the hall sensor and motor

2 AW Fig. 5 Housing and stator assembly process of the
Fig. 4 Stator slip of the motor part motor part
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Table 1 Interference dimension of housing inner
diameter and stator outer diameter

Housing Stator
Interference
Product diameter diameter

(mm)

(mm) (mm)
#1 | 100.009 100.13 0.121
#2 | 100.010 100.13 0.120

Normal
#3 | 100.008 100.19 0.182
#4 | 100.006 100.10 0.094
#5| 100.008 100.04 0.032
Defective

#6 | 100.009 100.02 0.011
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Fig. 6 Reproduction test equipments for high-
temerature operation of the fuel pump

Fig. 8 Abnormal heat generations of the defective

fuel pump

Table 2 Reproduction test results for high temperature
of the normal fuel pump

Temper- | Test Results
ature time Current | Pressure | ON/OFF
50°C 2hour Fine Fine Fine
60°C 2hour Fine Fine Fine
2hour Fine Fine Fine
70°C - - -
4hour Fine Fine Fine
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Table 3 Reproduction test results for high-
temperature of the defective fuel pump

Temper- | Test Results

ature time | Cyrrent | Pressure | ON/OFF

50°C 2hour Fine Fine Fine

60°C 2hour Fine Fine Fine

70°C 2hour Rise Drop |Abnormal
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Fig. 9 Reproduction test results for the fuel pump

Table 4 Interference dimension of housing inner
diameter and stator outer diameter by

temperatures
Housing Stator
Temperature . . Interference
. diameter diameter
°O) (mm)
(mm) (mm)
20 100.009 100.020 0.011
30 100.032 100.032 0.000
70 100.128 100.081 -0.047
90 100.175 100.105 -0.070
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(b) Test sample

Fig. 11 Vibraion test in high temperature for fuel
pump improvement verification
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