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An Example of Modification of Design Validation Test Specification to Reduce the
Environmental Durability Test Time of Electronic Control Unit for Motor-Driven
Power Steering system
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Abstract

This paper suggests an example of modification of the durability test specifications of electronic control
unit for an automotive system in phase of design validation. The basic concept to redefine the specifications
of durability test is based on the Arrhenius relationship for accelerated temperature test and the modified
Coffin-Manson model for temperature cycle test. The ambient temperature of the powered-event durability
test is increased to reduce the required test time of the current specification. Furthermore, the holding time
between the events to cool down the temperature of the components is shortened and the resultant temperature
rise affects the durability of the components. Thus, the acceleration factor due to the increased temperature
range of temperature cycle is also estimated by the modified Coffin-Manson model.
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Table 1 Required Time for Processes of Environmental

Durability Test
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Table 2 Saturation Temperature of ABS ECU
depending on Holding Time
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Table 3 Saturation Temperature and Time of ABS ECU
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Fig. 3 Lapse Time to Saturation Temperature
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Fig. 4 Estimated Acceleration Factor depending on the
Ambient Temperature in Environmental Chamber
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Table 4 Maximum Temperature of Regulator due to

Holding Time
T1& Regulator 2% [°C)
23 XA X Azt Max Min 25Xt
75°% 180sec | 113.8°C | 80.8°C | 33.0C
60sec 1209°C | 93.0°Cc | 27.9°C
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