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Abstract The contact force, which is the dynamic interaction between the pantograph and the catenary, is an
important indicator for evaluating the current collecting quality, which is a stable power supply characteristic to the
vehicle. In this study, dynamic contact force characteristics of pantograph of HEMU-430X vehicle, which is a
power-distributed high-speed train test vehicle, were analyzed according to the catenary tension and compared with
the analytical results using the pantograph-catenary interaction model. As a result of comparing the test results with
the analytical results, it was confirmed that the average contact force and the standard deviation of the contact force,
which are the main dynamic contact force characteristics, coincide relatively well. Using the analytical model, the
relationship between the catenary tension and the contact force is presented according to the vehicle speed, and the
optimal catenary tension for each operation speed is presented and compared with the international standard. As a
result, it was found that the results obtained from the analysis are comparable to those recommended by international

standards.
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Table 1. Test Condition

Condition | GYeongbu High Speed |, o High Speed Line
Line
Running From Busan to From Iksan to
Section Gwangmyeong Gwangju Songjeong
Track design Top Speed: Top Speed:
speed 300km/h 350km/h
P (Test Bed: 400kmvh)
Catenary 20kN 26kN /34kN
Tension
Type of Simple Catenary System | Simple Catenary System
Catenary p ary Sy p. ary Sy
Measurement
Section Open area Open area
Make an exception of Neutral section, Curve
etc . .
section, Tunnel, Railroad turnout

upe} Alglo] H S-S & 4 Utk 53] s
Test Bed 77+ #¥ 34kN Fro=zA (A KP
128.4~100.2 , F 28.2km) # i1 400km/h 85}
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Fig. 3. Contact Force Measurement results of full
operation region
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Fig. 4. Data extraction for Contact force analysis
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Fig. 5. experimental results : the mean contact force
depending on the train speed
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Fig. 6. experimental results : the standard deviation of
contact force depending on the train speed
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Table 2. Mechanical Properties of HEMU Pantograph
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Fig. 8. Two D.O.F model of HEMU Pantograph
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Fig. 7. Dynamic interaction model for the catenary
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Fig. 11. Analytical prediction depending on the tension
of the catenary (Span length : 60m)
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Table 3. Optimal Tension of Catenary

Speed Analysis Results EN50119
350km/h 26kN 26kN
380km/h 28kN 30kN
400km/h 34kN 34kN

EN50119

- Recommended speed

70% of wave propagation speed

T ) .
(\/ ? ) T: catenary tension, p: density
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