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Automatic Gluing Process With Multi-Parameter Coupling Based on
Colloid Morphology

JILi"?, FENG Xiaoyue"?, BAI Jie"?, HAN Wei’, YIN Huaijiang
(1. School of Mechatronics Engineering, Shenyang Aerospace University, Shenyang 110136, China;
2. Key Laboratory of Rapid Development & Manufacturing Technology for Aircraft, Ministry of Education,
Shenyang 110136, China;
3. AVIC XAC Commercial Aircraft Co., Ltd., Xi’an 710089, China;
4. Guangdong Aeroht Technology Co., Ltd., Guangzhou 511400, China)

[ABSTRACT]

amount of glue applied of traditional manual gluing methods, this study proposes a solution of the automatic gluing process

Due to the inefficiency, high labor intensity, poor sealing quality, and challenges in controlling the

using multi-parameter coupling based on colloid morphology to enhance the stable control of glue amount and colloid
morphology of automated gluing processes. First, an orthogonal experimental design is conducted to analyze the impact of
multiple parameters on the automated gluing process, with Pearson correlation coefficient analysis used to identify the key
influencing parameters. Next, gluing experiments are performed on three different gluing objects to explore the optimal
gluing parameters. Ultimately, the three-dimensional detection technology is employed to acquire the point cloud data of the
colloid. By utilizing point cloud data processing algorithms, more accurate positional information is obtained. The cross-
sectional area of the colloid is calculated using the trapezoidal numerical integration method to determine the colloid’s
morphological type. Through comprehensive analysis of the multi-parameter coupled automated gluing experiments, the
optimal gluing parameters are identified: a speed of 5 mm/s, a pressure of 103 kPa, a distance of 3 mm, and an angle of 90°,
the glue morphology is optimal, effectively preventing problems such as glue leakage, breaks, and excessively narrow or
wide glue bodies. This approach improves the efficiency and precision of the gluing process.

Keywords: Orthogonal experimental design; Automatic gluing; Gluing process parameter; Three-dimensional detection;

Trapezoidal numerical integration method
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