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EP (Engineering Plastic) applied to the development of spherical bearings
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Abstract Recently, bearings have been applied for the bridge are Rubber Bearing, Pot bearing,
Urethane bearing and spherical bearing. Among them, High strength brass Spherical bearing has been
predominantly used as a railway bridge bearing. High strength brass Spherical bearing has larger rotational
capacity and lower deflection about the vertical load than other bearing’s and function to prevent negative
reaction force. But High strength brass Spherical bearing developed in Japan in the early 1990s are not
almost used in bridge except railway bridge because it has high price and big size comparing with the
equivalent performance of others. It always exists dangerous about corrosion. Friction elements of STS
plate and High strength brass are all metallic materials as well. Therefore the new spherical bearing was
developed to improve its disadvantage with using not High strength brass but EP(Engineering Plastic). We
optimized structural composition of the bearing and commercialized Engineering Plastic spherical
Bearing(below called ESB).

Keywords : EP(Engineering Plastic), ESB(Engineering plastic Spherical Bearing), Spherical
Bearing, railway bridge bearing
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6.7.7.1.4b NonMetallic Bearings

Plastic bearing materials, such as nylons, acetal resins
(Delrin), TFE fluorocarbons (Teflon), PTFE, and fiber

reinforced variations of these materials may be used where
AASHTO LRFD

Movable conditions permit.
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C6.7.7.1.4b

As a general guide to the important properties of
“plastic” bearings and other plastic parts, refer to ASTM
D 5592 ““Standard Guide for Material Properties Needed in
Engineering Design Using Plastics.”

Fig. 1 AASHTO LRFD 6.7.7.1.4 Design Criteria
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2.1 ESB (Engineering Plastic Spherical Bearing)
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Fig. 2 ESB Based on floating type 2000kN-A
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Fig. 3 Comparison between existing Spherical bearing and ESB
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Fig. 5 FEM Model shape and Analysis result

Table 1 Summary of the analysis

T % At | AdAEs | dAEks | F¥Hsks | F¥sks Fake Fake
aF5/$1 A o] & Sk Rl () FIHT) EE 71
o5 39MPa 66 MPa 32 MPa 263 MPa 264 MPa 159 MPa 178 MPa
5834 45 MPa 285 MPa 285 MPa 285 MPa 285 MPa 405 MPa 285 MPa
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Fig. 9 Ratation Fatigue and shape

Fig. 8 Vertical Fatigue and shape
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[1] KS F 4424-1996 Support base for the POT Bearing, Korean Standards Association
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