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Preparation and thermal wear properties of modified resin-matrix pantograph
contact strip

CHEN Zhen-hua, TU Chuan-jun, CHEN Gang, YAN Hong-ge, XIA Jin-tong

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Abstract: With polybismaleimide resin(PBMI)/cashew nut oil modified phenol formaldehyde resin(Y M) as bonding
agent, and other electric conductive phase, lubricating phase and intensifier fiber, modified resin-matrix pantograph contact
strip was produced by the processes of hot rolling, dually heated die-pressing and hydro-solidification technology. The
thermal properties of resin matrix were characterized by TG, DTG and DSC. The wear properties of the contact strip
against copper were evaluated by the ring block wear tester at elevated temperature under dry sliding conditions. The
morphologies of the worn surfaces of YM and PBMI/YM contact strip samples were examined by scanning electron
microscope(SEM), and the wear mechanism of the contact strip against copper was also studied. The experimental results
indicate that the heat resistance of the PBMI/YM modified resin is better than that of the YM resin. The PBMI/YM modified
resin-matrix contact strip against copper has superior wear resistance at elevated temperature than that of unmodified one




under the same conditions. At initial environmental temperature of 350°C and wear time of 30 min, the wear rate and the
kinetic friction coefficient of the YM resin-matrix contact strip are 23.57%10—7 cm3/(N-m) and 0.232; while those of the
PBMI/YM modified resin-matrix contact strip are 9.88x10—7 cm3/(N-m) and 0.144. At elevated temperature, the wear
mechanism of the resin-matrix contact strip against copper evolves from adhesion wear to thermal wear with dlight
delamination wear.
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