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Abstract

The actual operation of heavy haul trains is affected by many uncertain factors, and the corres-
ponding simulation accuracy is difficult, which makes the longitudinal dynamics research and
maneuver optimization difficult. Therefore, the comparative study of simulation accuracy has im-
portant practical significance. According to the test data of 20,000 tons of turmeric, the train air
brake and longitudinal dynamics simulation system (TABLDSS) is used to calculate the speed and
longitudinal dynamics of the train under actual operating conditions, and the simulation results
are compared with the test results: the results show that the simulation speed curve agrees well
with the test; the speed change trend is basically the same; the speed error is maximum 0.8 km/h;
the train running resistance, the locomotive traction/dynamic braking force model have higher
accuracy, and the air brake decompression characteristics are basically the same. When the brake
is relieved, the tail pressure is basically the same; the brake opening time error is small; the maxi-
mum is 0.8 s; the air brake model is accurate; the simulated maximum coupler force occurs in the
same position as the test, and the maximum coupler force appears in the train mitigation process.
Near the middle locomotive, the braking distance and the hook force error were 2.4% and 4.4%,
respectively, and the simulation system was highly accurate. This work provides an advantageous
tool for train manipulation optimization.
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Figure 1. The force diagram of a single vehicle
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Figure 2. HXD, locomotive traction characteristic curve
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Figure 3. HXD, locomotive braking characteristic curve
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Figure 4. The Sanji of the Shuohuang line cover a slope range of 256 km - 274 km/altitude to Lingshou
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Figure 5. Locomotive operating instructions and ramp changes
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Figure 6. The simulation curve of train speed change is compared with the test curve
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Figure 7. Simulation of the pressure curves of train tubes and brake cylinders of cars 1, 108 and 216
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Figure 8. The simulation and test of air brake exit time of each parking space are compared
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Table 3. Comparison of simulation and test results of common braking and stopping conditions
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