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Research on the Correlation between Mechanical Standards and Product
Design Deviations and Optimization of Quality Control Strategies

ZHAO Zhongyu WANG Ting
(Wuwei Vocational College)

Abstract: [Objective] By analyzing the correlation between mechanical standards and product design deviations, this study
aims to propose an optimized quality control strategy. [Methods] A quantitative model (R?*=0.95) was constructed to link
mechanical standard parameters (tolerances, material strength) with design deviations, and a dynamic tolerance optimization
strategy was proposed to reduce the nonconformance rate of enterprise products. [Results] There is a significant correlation
between standards and design deviations, and the degree of this correlation has a significant impact on product quality. In
practice, after implementing the tolerance optimization strategy, the defective rate of a certain enterprise’s products decreased
from 8.2% to 3.5%, effectively enhancing the enterprise’s production efficiency and market competitiveness. [Conclusion]
This research has significant theoretical and practical value for strengthening standard implementation, improving product
design, and enhancing quality management levels.

Keywords: mechanical standards; product design deviations; quality control strategies
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import pandas as pd
import statsmodels.api as sm
# Wi
data = {
'"Tolerance': [6, 7, 8, 9, 10],
'"Material _Strength': [800, 750, 700, 650,
600],
'Surface_Roughness': [1.6, 1.8, 2.0, 2.2,
2.4],
'Deviation': [0.10, 0.12, 0.15, 0.18, 0.20]

}
df = pd.DataFrame(data)
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y = df['Deviation']

# ST H RO ()

X = sm.add_constant(X)
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model = sm.OLS(y, X).fit()
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print(model.summary())
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