AR FIRITERE TR M HFTEdd 55 74 %5 2026 4 3 J]

Mem. Fac. Eng., Univ. Fukui, Vol. 74 (March 2026)

DLC D72 Ur « BEMNT & EBNC RIS THFHREH S OF

AKHE o’

Influence of surface roughness of counterpart material

on running-in and seizure behavior of DLC film

Tomomi HONDA™
(Received February 2, 2026)

Numerous studies have explored friction and wear characteristics of diamond-like carbon (DLC)

films. While DLC films exhibit excellent properties, they are prone to seizure if the running-in process

is not properly understood. However, the mechanism driving the transition from running-in to seizure

remains unclear. This study, from the perspective of tribo-design, aimed to identify the key influencing

factors and their roles in this process. The results showed that a low skewness (Rsk) and high kurtosis

(Rku) of the counterpart material FC230 led to a shorter running-in distance and a lower friction

coefficient. Furthermore, the seizure friction force and seizure load were higher under these conditions.
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Fig. 1 Schematic of wear test apparatus
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Table 1 Test condition
Until 10000 [m] 800
Load [N]
After 10000 [m] 800 <
Sliding velocity [m/s] 20
Running-in 10000
Sliding distance [m] Just before seizure
- 10000 <
seizure
Condition Lubrication
Oil temperature [°C] 60+2
Kinematic viscosity [mm?/s] 148
Flow rate [ml/min] 300
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Fig.2 Outline of time series test
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Table2 Material properties

FC230
Material DLC
A B 9 D
Avrithmetic mean roughness R, [um] 0.015 | 0.010 | 0.105 | 0.215 | 0.265
Vickers hardness HV - 246
Indentation hardness [GPa] 26.0
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Fig.3 Change in friction coefficient

as a function of sliding distance
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Table 3 Results of wear test

Types of FC230 A B C D
Arithmetic mean roughness R, [um] (original surface) 0.010 0.105 0.215 0.265
Running-in distance [m] 781 721 695 652
Steady-state friction coefficient u 0.023 0.016 0.015 0.016
Seizure friction force [N] 20.3 16.6 20.0 23.0
Seizure load [N] 3365 2982 3142 4122
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