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Fig.1 Double-pantograph-catenary coupling system of high-

speed railway under environmental wind
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Fig.2 Ternary mass block model of pantograph
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(a) Geometry structure of the catenary model
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(b) Force analysis of a differential segment dx of

contact/messenger wire
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Fig.3 High-speed railway catenary model
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Fig.4 Coupling model of pantograph-catenary system
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Tab.2 Simulation test results
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Fig.5 Simulation analysis process
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Fig.6 Contact force curve of double pantographs under the

action of air damping caused by different wind speeds
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Tab.3 Statistical eigenvalues of contact force of double

pantographs under different air damping N
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Tab.4 Calculated parameters of simulated wind speed

spectrum
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(a) Speed time series and power spectrum of pulsating wind
in downwind direction
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(b) Speed time series and power spectrum of pulsating wind
in vertical wind direction

B8 ksl RUsd 1Ak i ik 2 KU i A2 5 Ty 3 33
Fig.8 Speed time series and power spectrum of pulsating

wind at point 1
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Fig.9 Contact force curve of double pantographs at different

wind speeds grades when the wind attack angle is 40°
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Tab.5 Statistical eigenvalues of contact force of

double pantographs at different wind speeds

N
Ak / . -

(mes1) A CFEME EKE moME bRdEZE
0 [iR=] 109.03  133.01  83.73 9.35
JG 5 108.62  149.12  64.32  12.33

0 kS 109.03 13494  78.96 9.86
JFE 108.61  153.75  61.18  13.98

RS} 109.03  174.80  50.82  16.58

. =) 108.64  187.78  17.00  24.45
HI = 109.04  217.74 1.46  34.44

. =) 108.68  256.34 0.00  45.69
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Fig.10 Evolution law of aerodynamic absolute value maxi-

mum, mean and standard deviation of point 1 with

wind attack angle
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Fig.11 Contact force curve of double pantographs under differ-

ent wind attack angles when the wind speed is 20 m/s
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Tab.6 Statistical eigenvalues of contact force of double [3]
pantographs under different wind attack angles
N
By »
£4/0) i CFBME EORM RoME S ARiEZE
Hi 109.03  140.08 78.52 10.59
0 Ja 108.60  152.98 59.06 14.08 [4]
20 Hi 5 109.03  145.08 76.13 11.00
55 108.61  158.25 53.40 15.40
10 Hi= 109.03  174.80 50.82 16.58
J55 108.64  187.78 16.70 24.45
= 109.04  193.56 21.35 24.42
o0 55 108.65  219.31 0.00 34.82
[5]
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