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Abstract

Virtual simulation experiment, as an effective supplement to physical experiments, plays a very im-
portant role in professional education. Pneumatic percussive riveting is one of the main connection
processes in aircraft assembly. Conducting physical experiments on pneumatic percussive riveting has
issues such as high site requirements, high material prices, high skill requirements, and complex in-
terference measurement. Using information technology to conduct virtual simulation experiments,
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the percussiveriveting process of large aircraft aluminum alloy components is realistically pre-
sented to students in the form of 3D virtual simulation. This enables students to conduct simulation
experiments and theoretical learning in the virtual assembly environment of large aircraft, such as
software and hardware construction of percussiveriveting systems, selection of riveting parame-
ters, selection of riveting equipment, and quality inspection of riveted joints. It helps students con-
struct a professional knowledge system architecture for mechanical design, manufacturing, and au-
tomation for intelligent manufacturing of complex products.
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Figure 1. Architecture of virtual simulation experiment

system
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Figure 2. Overall architecture of virtual simulation experiment system
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Figure 3. Virtual simulation experiment steps
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Figure 4. Basic module interface of virtual simulation experiment
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Figure 5. Interface of human-machine collaborative percussive riveting module
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Figure 6. Data analysis steps for virtual simulation experiments
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Figure 7. Three different percussive riveting equipment
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