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Influence of the Relative Amount of Graphite and
Zirconium Silicate on Friction Characteristics

Seong Jin Kim * Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract—Friction characteristics of phenolic resin-based friction composites containing three

different relative amounts of graphite and zirconium silicate were investigated by using a pad-on-disk

type friction tester. Constant temperature test and constant interval test at three different initial

temperatures(100, 200, 300°C) were performed to examine the effects of friction heat on friction

characteristics at elevated temperature. The friction composite(FM0.7) with higher content of ZrSiO,

showed unstable friction force at higher temperature and resulted in larger fluctuations of vibration

during, friction test. The abrasive action of ZrSiO,in friction composite impeded stable transfer film

and induced higher friction heat at friction interface. Friction oscillations according to the temperature

were associated with the formation of transfer film(3" body layer) on the friction composite and the

counter part.

Key words—graphite, zirconium silicate, friction stability, transfer film, friction oscillation
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Table 1. The ingredients of simplified friction

materials used in this work|vol%|

Raw materials FMO0.3 FMO0.5 FMO0.7
Phenolic resin 20 20 20
Aramid pulp 10 10 10
Potassium titanate 20 20 20
Barite 40 40 40
Graphite 7 5 3
Zirconium silicate 3 5 7
64.4 70.4 70.5
Hardness, HRS £27 96 £3]

Table 2. Friction test procedure used in this

work

Constant temperature test(CTT)

IBT: 100, 200, 300°C, Applied load: 1MPa,
Sliding velocity: 4m/s(848rpm), Duration: 60sec,
Number of brakings: 10

Constant interval test(CIT)

IBT: 100, 200, 300°C, Applied load: 1MPa,
Sliding velocity: 4m/s(848rpm), Duration: 20sec.
Interval: 10sec, Number of brakings: 10

Drag test
IBT: 100°C, Applied load: 1MPa,
Sliding velocity: 4m/s(848rpm), Duration: 400sec
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Fig. 7. Worn surfaces of friction materials
after friction test. Arrows indicate sliding

direction.
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