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Development of Load Cell to Measure Contact Force of Pantograph
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ABSTRACT

The KTX-Sancheon has been commercially operating on the high-speed line since March. 2. In order to verify
the performance of high-speed train and core equipments such as current collection system, sophisticated tests and
evaluating procedures should have been considering. In this paper, the load cell with a built-in strain-gauge which
developed to improve measuring method of contact force between the pantograph and catenary system is
introduced. The static test results of the load cell shows that its design is very suitable and applicable for the
dynamic test and on-line test. After the test and evaluation of load cell's dynamic calibration with pantograph, we
will be applied to test interaction characteristics between the pantograph and catenary system on the high-speed

line.
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Fc, Contact Force

Fi. Inertia Force
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a, Aerodynamic Lifting Force
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F, = ¥4 ¥ (inertia force), F = 7
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2 (contact force)
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F, = 43 (Aerodynamic lifting force), F, = A% <732 (static force)
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Young's Modulus | 2 * E11 N/m®
Poisson Ratio 0.266
Density 7,930 kg/m’

Yield Strength 25 * E8 N/m”

Weight 0.174 kg
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Frequency Nbr. 1 1,421.2 (Hz)

004442791

003998512

Frequency Nbr. 2 1,536.7 (Hz)
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001332837

588566363

Frequency Nbr. 3 1,850.8 (Hz)

Frequency Nbr. 4 3,805.5 (Hz)
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M AA = Fddo]l W= FAsF diste] AR 4E5S DAk 1 w8 Ae 548 A
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®33% 2o
Rated Capacity Fz 200 N
Rated Output Approx. 1.0 mV/V
Non-Linearity 0.1% of F.S
Hysteresis 0.196 of F.S
Creep 0.05% of F.S5/30 min
Allowable overload 200% of F.S
Material AL E=+ SUS
Weight 0.190 kg ©]3}
Cable length 3.5 Meter
Recommended input voltage 10 VDC (max. 20 V)
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Frequency Nbr. 1 713.1 (Hz)
Frequency Nbr. 2 1,240.5 (Hz)
Frequency Nbr. 3 3,560.8 (Hz)
Frequency Nbr. 4 4,278.2 (Hz)
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Young’'s Modulus

7.1 * E10 N/m®

Poisson Ratio

0.33

Density

2,796 kg/m’

Yield Strength

4.8 * E11 N/m®

Weight
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: WA myy i Meazuring result
Newtan Load Unload Load Unload
0 000000 0.00014 000000 000000 000014 iFull scale 069182 myiy
40 013826 013858 013336 |-000010 000022 Non-linearity -0019 % of FS
a0 027660 027673 027673 :-0.00013 0ODDOS iHysteresis -0.032 % of FS
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