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A Study on the Fault Analysis of the Voltage Controller for the
Combat Vehicle Generator
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Abstract In this study, we investigated the cause of a voltage controller failure that occurred in the
operation of a combat vehicle and attempted to establish a solution for the failure. The failure in the
voltage controller was found to be related to thermal resistance, which could be identified by
disassembly analysis and a high temperature operation test. Especially, in the disassembly analysis, there
was damage caused by high temperature such as soot on the molding material and cracking of the
resisters. In addition, in the high temperature operation test, the test results show that the internal
temperature of the voltage controller was relatively higher than the external temperature. This means
that the voltage controller failure could be attributed to the excessive heat and insufficient thermal
resistance. In order to improve the thermal resistance of the voltage controller, several designs with
changing circuits and structures were devised. Improvement of thermal resistance was verified by

measuring reduction of internal temperatures in the high temperature comparison test.
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Fig. 2. The inside structure of the voltage controller
(a) Molding structure (b) The circuit board

(b

Fig. 3. The results of the functional failure tests
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(2) The measurement of the zener diode (b) The
measurement of the resister
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Fig. 4. The inside appearance of the failed voltage

controller
(a) The crack of the resister (b) The soot area around
resister
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Fig. 5. The result of temperature measurement for
the components of the voltage controller
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Table 1. Verification results for the failure mode of
the voltage controller

Ch2:2226 | 22300 Ch2:2223 | X .
- , Failure Mode Estimated Verification Result
o Factor Method
s
% The soot of the ) Excessive heat
g . Excessive | Temperature
g molding heat measurement was measured
= material (Max. 203.9C)
\ The crack of Thermal Temperature
X N Crack was shown
o the resister damage | saturation test
S,
¢ ° 100 2200 E ] 0 200 @

Time [min]

Fig. 6. The results of the temperature saturation test
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390

Table 2. Design model for electronic and thermal
improvement of the voltage controller

Radiation
Object . Power margin Thermal diffusion
of heat
Location
Design | Increase of | Paralleling Add rivets
o . changes of
Improve-| the silica the resister to the .
S i electronic
ment sand circuit housing
components
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Fig. 8. The circuit comparison for the electronic
resister connection
(a) The original circuit (b) the improved circuit
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Fig. 9. The structure changes of physical resister connections
(a) The original structure (b) The improved structure

PCB(Bottom)

PCB(Bottom)

b)

ZD1, ZD2, ZD6

Fig. 10. The location changes of the electronic components

(@) The original circuit board (b) The improved circuit board
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(a) The original structure (b) The improved structure
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Fig. 12. The results of the inside temperature
measurement of the improved voltage
controller

Table 3. The comparison result of the temperature
measurement tests for the original
structure and the improved structure of
the voltage controller

Channel Sensor Ter'n]_:x of ?Femp of | The amount
X original improved of temp.

name Location N

structure | structure | reduction
Chl TR 132.3C 125.3C -7.0C
Ch2 Z-diode 135.9C 127.6T -8.3C
Ch3 Resister R22 209.9C 159.8C -50.1C
Ch4 | Resister R1-1 153.8C 146.6T -7.2C
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