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A Study of Reliability on the Terminal with Large Current on Hybrid Electric Vehicles
Masaru Watabe Yoshiyuki Wakita
In this paper, we discuss a voltage drop on terminals between a battery and an inverter unit in a Hybrid Electric
Vehicle. The characteristics of voltage drop which is affected by binding torque of terminal, size of a contact area,
scratches and pollution of a surface condition is measured. Therefore, following results are obtained; (1) larger than 4
(Nm) of binding torques are enough to suppress a voltage drop, (2) a voltage drop is indifferent to surface condition of a
terminal because voltage drop (and resistivity) is inversely proportional to cross section of a current.
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Fig.1 Overview of the Experimental System
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Fig.2 The Experimental Circuit
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Fig.3 Voltage Drop of a binding torque
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Fig.4 Terminal Size

Table.1 Contact Area and Ratio of Terminals

Size Contact Area ratio
Large 159.6 mm? 100.0 %
Middle 109.5 mm? 68.6 %
Small 67.9 mm? 42.5 %
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Fig.5 Voltage Drop of a Binding Torque
with Terminal Size
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Fig.7 Voltage Drop of a Binding Torque
with Repetition
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Fig.9 Voltage Drop of a Binding Torque
with Terminal Surface Condition
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Fig.10 Resistivity Model of Terminal
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Table. 2 Calculation Result of Voltage Drop

Size Voltage Drop Ratio

Large 0. 5506 mV 100.0 %
‘Middle 0. 5939 mV 107.9 %

Small 0.6434 mV 116.9 %
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