ISSN(print) 1226-363X  ISSN(online) 2287-4054
Check for
Vol.31, No.4, pp.293-299, August, 2019 updates | DOI http://dx.doi.org/10.7781/kjoss.2019.31.4.293

Journal of Korean Society of Steel Construction

A AlE|Z B EP OFEX

Assessment of Friction of EP Frictional Materials Used for Spherical
Bearings of Railway Bridges

Choi, Eunsoo'’, Choi, You Bok’, Lee, Jongilz, Jang, Yoonho?, Lee, Sangjin2

'Professor, Dept. of Civil Engineering, Hongik University, Seoul, Korea
Office of Technology Research, Korean Rail Network Authority, 242 Jungang-ro, Dong-gu, Daejeon, Republic of Korea

Abstract - Engineering plastic (EP) is rising as a new alternative material and used for various fields. Recently, the EP has been used
as frictional material for spherical bearings of railway bridges. However, the characteristics of friction of EP is not specified yet, and,
thus, this study aims to provide frictional coefficient of the EP materials used in Korea for designing spherical bearings. This study
conducts frictional tests following the EN 1337-2 regulation resulting in the initial frictional and final coefficients raging 0.025-0.047
for initial frictional coefficient and 0.048-0.067 with sliding distance of 10,242 m. This study also compares the results of the EP
materials with properties of PTFE (Polytetraflouroethylene). The frictional coefficients of the EP are larger than those of the PTFE.
However, the resistance fo the EP to frictional abrasion is better than that of the PTFE. This study alos estimates increasing rate of
frictional coefficient to sliding distance. The increasing rates of the EPs are relatively larger than that of the PTFE, and the increasing
rate of the EP without lubricant is smaller than those of the EP with lubricant.
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Fig. 1. Existing spherical bearing using high strength brass
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Fig. 2. New spherical bearing using EP material:
(a) with EP bearing plate, (b) with EP frictional plates
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Fig. 3. Test hysteresis of EN 1337-2
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Fig. 5. Machines for frictional test
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Fig. 11. Frictional coefficient with temperature variation
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example of specimen 1
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Table 2. Initial, final, and maximum frictional coefficients

Specimens 1 2 3 4 5
Initial 0.026 | 0.020 | 0.049 | 0.024 | 0.023
Final 0.062 | 0.047 | 0.067 | - 0.023
Maximum 0.062 | 0.047 | 0.067 | 0.038 | 0.034
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Fig. 14. Deformed shapes of specimens after testing
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Table 3. Thickness variation of specimens after testing

St Before after Deform. Ratio
(mm) (mm) (mm) (o)

1 8.060 8.035 0.025 031

2 8.035 7915 0.120 1.49

3 8.065 7.775 0.290 3.60

4 7.935 7.730 0.205 2.58

5 8.195 7.725 0.470 5.74
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(a) Sliding distance of 16,000 m with 30 MPa
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(b) Sliding distance of 20,000 m with 45 MPa
Fig. 15. Deformed shape of plates of PTFE
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