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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 ,ngh Speed Honam High Speed Line
Line
Running From Busan to From Iksan to
Section Gwangmyeong Gwangju Songjeong
Track design Top Speed: Top Speed:
350km/h
speed 300km/h (Test Bed: 400km/h)
Catenary 20kN 26kN /34kN
Tension
Type of Simple Catenary System | Simple Catenary System
Catenary
Me;z 101:ie0mnent Open area Open area
ete Make an exception of Neutral section, Curve
section, Tunnel, Railroad turnout

el Aol FHE S
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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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Fig. 7. Dynamic interaction model for the catenary
and pantograph

y

| M, |

F,

I{l ‘ Fl

[ M, |
Ké H‘jcz‘ g, ||
F. F,

7 77

Fig. 8. Two D.O.F model of HEMU Pantograph

L]

20 A3 LS Ealo] Aralekol] AHE T o
&g sta gon, YAME AxA 2AE AslR
AANA FEA9 sl5S 270 BAF Adets 93
& @y FAAAFTY B AA AZAA 7S A
f(staggen) & T AT st 4 WFORZE AFY
o] Z7] wiTe] o] FHor AL AXFoR W
dygst 5 oo, 7k BepAlle A 7hd FJAE AA
sk A sl7] wiio] Aol v E 9AR uyE
I Utk 7P doldd st vuke] B 9 AE o] &5}
o FastRon, & ATolAE dlMe] o8-S $gt
o] 7H4¢] A, A28z A roll motion 5
AW AsS Asty F BHFY SHH =1 B
KT W] Ak 123t 2349 845 A9
th AA 4 dEg s mdoA v g 84
© JEAH 2o R YA e FEAE 7 A
Atoluttt 37119) kR AE ARSI T, 27HAL A
o] A&AE 7ot 2719 R4F ALEste] BdE 3}
Aok 54 F3FES 30l glo] I T2 Fitol
AEAz Ao JHge] JEdAdolrh 2 &y
o A= JEA FAS flste] FEHol 3 JAw

Table 2. Mechanical Properties of HEMU Pantograph

Properties Stiffness Damping Coulomb
i (N/m) (Ns/m) Friction (N)
Pan head
(5.9kg) 5813 ; 3
200 (descent)
Arm (17.5kg) 10 0 (sscon) 7
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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: catenary tension, p: density
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