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Abstract

We present the development of the concrete pump truck, and introduce the fluid simulation soft-
ware HyPneu function. We analyze the working principle of the hydraulic system of the concrete
pump truck’s arm, using HyPneu software to build the schematic diagram of the hydraulic system,
simulating the stretching process of the concrete pump truck’s arm system, obtaining the pressure
and displacement curve of each arm cylinder. At the same time, we optimize the size of each arm
cylinder with HyPneu, and the optimized size can reduce the full stroke time of each arm cylinder.
The simulation results agree well with the experimental data, verifying the rationality of hydraulic
system design. The simulation results are helpful to the design of the hydraulic system of the con-
crete pump truck’s arm.
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Figure 1. Hydraulic system Hypneu schematic of the arm frame
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Figure 2. Hydraulic simulation system of the arm frame
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Table 1. Volumetric efficiency of the pump under different pressure conditions

1. RETFRENFHTERYER

JE 73/MPa NI i/(L/min) 1 4 i /(L/min) MR,

0 5.00 5.00 1.00
100 5.00 4.90 0.98
200 5.00 4.80 0.96
300 5.00 4.70 0.94
400 5.00 4.60 0.92
500 5.00 4.50 0.90
600 5.00 4.40 0.88
700 5.00 430 0.86
800 5.00 420 0.84
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Figure 3. Simulation model of the arm frame
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Figure 4. Displacement curve of the arm hydraulic cylinder
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Figure 5. Pressure curve of the arm hydraulic cylinder without rod cavity
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Figure 6. Displacement curve of the arm cylinder
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