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Reliability Analysis of Double Helix Shaft
with Adaptive Kriging Model
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Abstract: Double helix shaft is the key part of high-speed rice transplanter. The rotary groove surface of
double helix shaft is easy to fail under the action of strong axial force. Therefore, it is necessary to analyze
the reliability of double helix shaft. To solve the problem of high cost and long time in obtaining its relia-
bility by traditional methods, this paper analyzes the reliability of double helix shaft by adaptive Kriging
model and Monte Carlo simulation (AK-MCS) to reduce the calculation cost and improve the calculation

efficiency. This paper expounds the process of reliability analysis of double helix shaft based on AK-MCS
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method. According to the working conditions of the double helix shaft, the reliability analysis was carried
out by considering the influence of the three parameters of material density, working load and working
temperature on the extrusion stress. The analysis results show that the reliability of the double helix shaft
is 0. 998 6 under the condition that the allowable stress value is 613. 21 MPa. Compared with the Monte
Carlo simulation method, the evaluation method proposed in this paper has obvious advantages in simula-
tion efficiency, which provides a way of thinking for the reliability analysis of double helix shaft.
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