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Effect of Hydrogen Gas on the Anti-Wear Properties of Engine Oil
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Table 1 Conditions of the friction test
Constant load Step load
Load 131N 3 2('170; iiz)N
Duration 60 min 2 min/step
Oil temperature 90 °C
Sliding speed 1.6 m/s
@ | Oil seal
B ra
Gas out E
: u]
oil H Thermocouple
20 Heater
Gas in :

Disk specimen

(b)

Fig. 1

\

Pin specimens

Configuration of the friction testing rig (a) Side

view of the test rig, (b) Top view of the test piece area.

Table 2 Composition and properties of the test oil

Base oil Gr. 111, 4.2 ¢St
Viscosity Modifier PMMA type
Anti-Wear Agent ZnDTP
Detergent Ca-based, Mg-based

Ashless dispersant

High-molecular bis-imide type

Antioxidant Diphenylamine-based
Hindered phenol-based
Friction modifier MoDTC
Deformer Dimethylsiloxane-based
SAE viscosity grade 0W-20
Kinematic viscosity 40°C 34.3 mm?/s
100°C 8.3 mm?%/s
Viscosity index 231
Element concentration Ca+ Mg 0.19 mass%
Mo 0.07 mass%
P 0.08 mass%
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Fig. 2 Variation of friction coefficient in constant load test.

The plot shows the average value of every 10 seconds
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Fig. 5 Elemental ratio measurement of pin by XPS after

constant load test
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Fig.3 Wear scar diameter of pin after constant load test.

Fig. 4 Wear scar on the pins constant load test. From

left to right: test results for Hz, air and Ar conditions.
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Fig. 6 Raman spectroscopy result for the disk after the

constant load test under the hydrogen gas condition
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Fig. 7 Variation of friction coefficient during the step load
test. The plots show the average value of every 10 seconds
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Fig. 8 Wear scar diameter of pins after the step load test.
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