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Fretting corrosion results from microscopic abrasion of connector contacts and is influenced by environmental conditions in
automotive applications. This study designed and fabricated test equipment capable of evaluating fretting corrosion
characteristics at low temperatures. A temperature—humidity environmental chamber was used, and a compact test jig box was
created fo fit inside it. The specimen was positioned outside the box and fully exposed to low temperatures, while the driving
components were enclosed inside the box. To ensure their reliable operation, warm air was supplied using vortex tubes,
maintaining the internal box temperature above 0°C even when chamber conditions reached —40°C. A hemispherical-tip jig was
also produced to enable consistent specimen preparation. Experiments conducted at —40°C used a constant current-resistance
method to measure output signals. The system successfully captured accurate and stable resistance changes corresponding to
displacement cycles. These findings indicate that the developed equipment provides stable low-temperature operation and
reliable measurement performance. Therefore, the system is expected to support fretting corrosion characterization across a
wide range of environments, including low-temperature, high-temperature, and temperature-cycling conditions.
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Fig. 1 The schematic of fretting corrosion testing system

Table 1 Specification of test equipment

Equipment Model Specification Make
Digital 0-1,000 V, 0-3 A,
multimeter 34401A 3-300 kHz HP
0-80'V, 0-20 A, S
Power supply PWR401ML 400 W Kikisui
. 1-150 V, 040 A, S
Electronic load ~ PLZ205W 200 W Kikisui
CMI- 18 W, 3,000 rpm,
Motor DC24V Cool muscle
17L30A17L30A 0-40°C
3 kg, 1.0£0.1 mV/V, .
Load cell OBUG-3 20-80°C Bongshin
USB HUB UH305 4 USB3.0 Port, i

1 Power only port
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Fig. 3 Manufactured fretting corrosion test jig box
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Table 2 Material property of bakelite & aluminum

Table 3 Specification of fretting corrosion testing

Category Bakelite Aluminum Specification Data
Material Thermosetting plastic Non—ffirrlous Ddisplacement [um] 1-1,000
type meta Frequency setting [Hz] 1-100
: 3 3
Density 1.3-1.5 glem 2.7 glem Data logging interval [case] 100
Spem.ﬁc 14 27 Test data logging [case] 99,999
gravity
Tensile 550 Mpa 90-200 MPa
strength p
Thermal Low High
conductivity (0.2 W/mk) (205 W/m.k)
.. Low .
Conductivity (insulator) High
Corrosion High High
resistance
Abrasion High Medium e o
resistance
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Fig. 5 Equipment for preparing the hemispheric specimen
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Fig. 6 Dimensions of specimen-hemispheric specimen
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Fig. 7 Experimental setup for fretting corrosion test under low
temperature condition

Fig. 8 Measurement of internal temperature of test jig box
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Fig. 11 Photography about 500 um length displacement

Table 4 Performance test with temperature range

Temperature Displacement [um]
20°C 500
0°C 500
-10°C 500
-40°C 300/ 500
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Fig. 12 Circuit used to measure the contact resistance
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Fig. 13 Result of fretting corrosion test under -40°C condition

Table 5 Results according to the test cycle

Test cycle Resistor [QQ]
0-300 Less then 0.005
300-400 >0.005
400-500 <0.01
505 Greater than 0.01
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