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Tribology Characteristics of DLC Film Based on Hardness of Mating
Materials
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Abstract

: Tribological testing of DLC films was conducted using a rotating type ball on a disk

friction tester in a dry chamber. This study made use of four kinds of mating balls that were made
with stainless steel but subjected to diverse annealing conditions in order to achieve different levels of

hardness. In all load conditions using martensite mating balls,

the test results demonstrated that the

friction coefficient was lower when the mating materials were harder. The high friction coefficient
found in soft martensite balls appeared to be caused by the larger contact areas. The wear track on the
mating balls indicated that a certain amount of material transfer occurs from the DLC film to the

mating ball during the high friction process.

Raman Spectra analysis showed that the transferred

materials were a kind of graphite and that the contact surface of the DLC film seemed to undergo a
phase transition from carbon to graphite during the high friction process.
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Fig. 1 Schematics of Friction Tester

Table 1 Mating Ball Specimen

T

Hardness: 4.68Gpa

() — @
Real Contact Area Increase

(¢} Fully Annealed
Hardness: 2.28Gpa

Stainless Hardness | Structure or
Ball Type (Gpa) Method
Hardened 7.08 Martensite
(SUS440C) (FCC) {d) Austenite Ball
o Hardness: 1.53Gpa
Medium 468 Martensite
Annealed ) (FCC)
Fully Martensite
Annealed . 228 (FCC)
Austenite .
(SUS304) 1.53 Austenite (BCC)
e Fig. 2 Some Friction Coefficients Measurements
S DLC on Si (Load=1.92N)
DLC : 16.5 wafer by CVD
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Fig. 6 Wear Trace Morphology on Mating Balls
(Load=3.2N, 20,000 rev
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Wear Rates of DLC Fims Depending on Hardness
of Mating Materials
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Fig. 8 Wear Rates of DLC Film
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Raman Spectra Analysis
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Fig.10 Raman Spectra Analysis (Load=1.92N)
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