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Tab.2 Dynamic parameters index of the contact network
AT/ (km/h)  BME MR R IR IIAN IR RFEML K TIAN SRR/ (/b)) ZH B R R R BRREK
350 35 20+31.5 550 0.222 0.414 1.865
380 35 20+31.5 550 0.183 0.414 2.262
400 3.5 20+34 571 0.176 0.405 2.301
420 3.5 20+37 596 0.173 0.395 2.283
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Tab.3 Dynamic performance index of pantograph at different operating speeds
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F,./N Fi/N F/N i /cm F.+30/N F,~30/N
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380 311.72 59.79 208.23 37.86 11.20 24.609 318.81 94.65
400 337.37 74.75 223.02 46.06 12.10 20.846 361.2 84.84
420 371.97 59.47 239.31 54.11 12.2 17.683 401.64 76.98
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Fig.4 Simulation curves of dynamic contact stress of pantograph—catenary at different operating speeds
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Study on Modeling and Dynamic Performance of High—Speed
Railway Pantograph—Catenary System

Liu Shibing, Li Siming,Zhang Yixin

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The plane coupling dynamic model of pantograph and catenary was established by using pantograph’s
ternary concentrated mass element and elastic catenary’s contact element. The actual line of Beijing—Shanghai
high—speed railway is taken as the simulation object.When the train running speed reaches more than 350 kilo-
meters per hour, dynamic performance parameters of catenary in different contact line tension systems are ana-
lyzed with the constant tension of elastic sling and messenger wire. According to the design specification of
high—speed railway, dynamic performance parameters of pantograph system at four kinds of operating speeds are
compared, and pantograph dynamic simulation software is used to realize the dynamic response of pantograph
system over 350 kilometers per hour. Research shows that: when the running speed reaches more than 350 kilo-
meters per hour, the dynamic parameters of the catenary meet pantograph single bow running speed; as the ten-
sion of elastic sling and messenger wire remains unchanged, contact wire level and tension uplifting of panto-
graph on the anchor point will increase with increase of speed, thus affecting the flow quality and reliability of
pantograph—catenary.

Key words: pantograph; catenary; dynamic performance



