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Optimization of Coating Process Parameters for Environmentally Friendly Paper
Bag Preparation Based on Response Surface Method

WU Guohuan', WU Jianxin®, YAN Xiaobin®, XIANG Xiaojiel*, GAO Xiaolong®, LI Linquan®

(1. Wenzhou Polytechnic, Zhejiang Wenzhou 325035, China; 2. Zhejiang ZENBO Intelligent Machinery Co.,
Ltd., Zhejiang Zhengbo Intelligent Paper Bag Machine Equipment Provincial Enterprise
Research Institute, Zhejiang Ruian 325200, China)

ABSTRACT: The work aims to reduce the influence of environmental factors such as temperature and relative humidity
on the production process of eco-friendly paper bags, achieve precise quantitative gluing, and provide theoretical support
for the control system of the eco-friendly paper bag production line; and optimize the relevant process parameters by
analyzing the relationship between temperature, relative humidity, glue application thickness, paper pressing time and the
peel strength of paper bags. The response surface methodology (RSM) was used to establish a regression model of the
peel strength of paper bags with respect to temperature, glue application thickness, relative humidity and paper pressing

time. The accuracy of the model was evaluated through variance analysis, fitting accuracy analysis, residual analysis and
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comparison of predicted values with actual values. The influence of each factor on the peel strength of paper and the

strength of their interaction were analyzed through three-dimensional response surface and contour plots. The numerical

function in Design Expert software was used to obtain the optimal process parameters, and the reliability of the model was

verified through experiments. The factors affecting the peel strength of paper in order were paper pressing time,

temperature, glue application thickness and humidity. The interaction between temperature and paper pressing time,

and between glue application thickness and paper pressing time had a significant impact on the peel strength. The

optimized process parameters were: temperature 15.7 °C, glue application thickness 12.45 pum, relative humidity 51.12%,

and paper pressing time 3.38 s. Through multiple experiments, the error between the predicted values and the actual

values is all within 5%, which proves that the regression model has high accuracy and reliability. This study provides a

reliable theoretical basis for the optimization of the gluing process in the production of eco-friendly paper bags and has

important practical application value.

KEY WORDS: environmentally friendly paper bag production; peel strength; response surface methodology
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Fig.1 Machine bag bottom coating process of square bottom environmental friendly portable paper bag
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Fig.2 Single sheet fully automatic
handbag making machine
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Fig.3 Peel strength test
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Tab.1 Experimental parameters and horizontal coding
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Tab.2 Test results
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Tab.3 Analysis of variance of regression model
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Tab.4 Analysis of fitting accuracy of regression model
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Fig.4 Regression model prediction and residual analysis
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Tab.5 Comparison between RSM optimization
result and test results
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