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Abstract ; Whether the contact between the catenary and the pantograph is good is directly related to the safety of
the train’s operation,and the pantograph-catenary contact force is an important indicator to measure the quality of
the pantograph-catenary and evaluate the condition of the running line. A pantograph-catenary contact force detec-
tion system for straddle type monorail vehicle is designed. The fiber grating strain gauge and thermometer are pasted
on the pantograph’s current collector boat substrate. The grating demodulator converts the optical signal of the grat-
ing strain gauge into strain. And its value is sent to the upper computer,the upper computer processes the corre-
sponding variable value data to obtain the pantograph-catenary contact force. Through the stress analysis of the col-
lector boat,the best sticking position of the grating strain gauge is determined, and the strain value of the collector
boat is converted into the pantograph-catenary contact force through the least square fitting algorithm. The system
was calibrated using the monorail pantograph performance test bed of CRRC Sifang Institute ,and the detection accu-
racy reached+5 N. The system is installed on a straddle-type monorail to detect the pantograph-catenary contact
force of Chongging Rail Transit Line 3 from Longtou Temple to Jurenba. The measurement system has the advanta-
ges that it can be installed on a running vehicle, has little impact on the pantograph structure,and can monitor the
pantograph-catenary contact force in real time.
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Contour Plot

Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)

Analysis system

Simple Average
2.569E+00
2.284E+00
1.998E+00

T L.713E+00

1 1.428E+00

_ L.I43E+00
8.575E-01
2.869E-01
1.683E-03
No result

Max=2.569E+00

Contour Plot
Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)
Analysis system
Simple Average
1.831E+00
I 1.627E+00
1.424E+00
= 1.221E+00
I 1.018E+00
8.145E-01
6.112E-01
4.080E-01
2.048E-01
1.525E-03
No result
Max=1.831E+0()

Contour Plot

Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)

Analysis system

Simple Average
1.177E+00

I 1.046E+00
9.155E-01

= 7.850E-01
6.545E-01
5.239E-01

I 3.934E-01

2.628E-01
1.323E-01
1.717E-03
No result
Max=1.177E+004

Contour Plot

Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)

Analysis system
Simple Average
8.279E+00
7.362E+00
6.444E+00

T 5.526E-01

l 4.608E-01
3.690E-01
2.773E-01
1.855E-01
9.369E-02
1.913E-03
No result

Max=8.279E-01
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Contour Plot

Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)

Analysis system

Simple Average
2.177E+00

I 1.935E+00
1.693E+00

= 1.452E+00

l 1.210E+00
9.680E-01
7.262E-01
4.843E-01
2.425E-01
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No result

Max=2.177E+00

Contour Plot
Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)
Analysis system
Simple Average

1.515E+00
I 1.347E+00
1.179E+00
= LOIIE+00
l 8.427E-01
6.746E-01
5.065E-01
3.384E-01
1.703E-01
2.160E-03

No result
Max=1.515E+00

Contour Plot

Element Stresses (2D & 3D) (vonMises, Max, CornerDAta)

Analysis system

Simple Average
9.391E+00
8.350E+00
7.308E+00

7 6.267E+00

l 5.225E+00
4.183E-01
3.142E-01
2.100E-01
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No result

Max=9.391E-01
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45.0 50.0 55.0 60.0 65.0 70.0
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