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Research on Data Acquisition System of Automobile Parts Welding Production Line
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Abstract: Data collection in industrial settings is a core link in the digital transformation of enterprises. The focus of the
data collection system is how to timely obtain key data on production processes, equipment status, and product quality, con-
tinuously improve the production process, and enhance product quality. In response to the situation in automotive compo-
nent welding production lines, characterized by low equipment consistency, multiple protocol integrations, and diverse data
collection methods, a system was designed and developed that supports the collection of multi-source heterogeneous data,
achieving data visualization and SPC analysis control. The system integrates multiple protocols through a multi-layer archi-
tecture, customizes differentiated collection strategies for different devices, and adopts a "PLC dual cache + database parti-
tioning" mechanism to solve the challenges of massive data storage and interaction. After three levels of data cleaning, qual-
ity monitoring is achieved in conjunction with the SPC mean-range control chart. Research indicates that this data collection
system can perform real-time product management, equipment status monitoring, and process auxiliary optimization.
Through data analysis, the defect rate of products was reduced to 3%, promoting the optimization of process parameters and
the improvement of product quality.
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Fig.1 Process flow of automotive parts welding production line
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Fig. 2 Data acquisition architecture for automotive parts welding

production line
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Table 3 Pressure measurement data table for press(Unit: Pa)

7 R Bfix  BER

2914.60 2954.88  2879.04 2892.46 2910.25 75.84
2882.70  2943.40 2926.66 2891.47 2911.06 60.7

2807.86  2898.28 2960.14 2902.72 2892.25  152.28
2918.00 2892.09 2881.20 2862.26 2888.39  55.74
2832.40 2869.72 2855.92 2932.89 287273  100.49
2904.39 2917.06 287229 2933.67 2906.85 61.38
2932.33  2908.18 2902.88 2905.71 291228  29.45
2903.47 2872.24 2878.02 2904.49 2889.56  32.25
2860.41 2873.77 2906.19 2869.48 2877.46 4578
10 2887.20  2906.84 2931.36 2870.54 2898.99  60.82
11 2934.52  2884.61 2867.01 2881.56 2891.93 67.51

12 2904.24  2931.09 2876.46 2867.51 2894.83 63.58
13 2886.33  2886.60 2868.58 2841.10 2870.65 455

14 2868.74 2931.66 2918.41 2921.59 2910.10  62.92
15 2870.43 2837.56 2916.64 2902.93 2881.89  79.08
16 2870.96 2878.29 2867.34 2871.54 2872.03 10.95
17 2869.88 2834.18 2864.98 2863.45 2858.12 35.7

18 2938.94 2887.81 2878.54 2878.98 2896.07 60.4

19 2867.93 2889.28 2912.68 2929.67 2899.89  61.74
20 2901.65 287527 3009.26 3182.41 2992.15 304.14
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Table 4 Some commonly used differentiation criteria
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