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Optimization Design of Divided Internal Thread Plate of Male Adapter
Quick Connector Based on Response Surface Method

WU Kaiyu',ZHU Haiqing', SHEN Wei* , FANG Ming’

(1. School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122 , China;
2. Jiaxing Institute of Metrology, Jiaxing,Zhejiang 314001 , China)

Abstract ; In the process of working, the deformation of the internal thread plate structure will increase the end clearance
of O-ring seal and reduce the sealing performance of the connector. A structural optimization design method was
proposed to minimize the maximum deformation and the equivalent stress of the internal thread plate while minimizing the
structural mass. The second-order response surface model of the design variables, maximum deformation and maximum
stress of the internal thread plate was established by selecting test design points through Latin hypercube experimental
design method. The Pareto optimal solution set was optimized by multi-objective genetic algorithm, and the optimal
solution was modified by design variables sensitivity analysis. The results show that when the structure mass increases by
6.16% , the maximum deformation and maximum stress decrease by 35.75% and 29. 7% respectively. The proposed
method achieves a significant reduction in maximum deformation and stress with the slight increase of the structure mass,
and the optimization effect is remarkable.
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Figure 1 Quick connector explosion

diagram of threaded connector
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Figure 2 Parameterized model of

internal thread plate
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Figure 3  Computing cloud image of internal

thread plate before optimization
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Table 3 R* and R’ of response surface model

HrZ% R R
M 0.999 9 0.999 9
Dpas 0.999 6 0.998 9
T 0.980 6 0.950 7

SEEST R T A TR ) UL RE £k AN AT 4
7 5 38 5 JH A T i e, A TR N L e 3
THRTIOREAS ) 07 AR 22 (] A 4004 7 B o R
RN IRLOR B M R IE D, SRR
B ST 0 e BITIUME I I3 A HE y = 0 FLEGRRAT , DI IR
FVZEL P S 4 o, R 0 {5 e B T BRURE AR
s E AR BAT AR — Sk, mi Rz e 5 5 FT00 i
R S BRI NIREL R BE— 2D I HT A 3K

0.0 0.2 04 0.6 0.8 1.0 1.2
A
A4 FRm LA LA E v &

Figure 4 Prediction model fit curve
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Table 4 Design variables before and after optimization
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Table 5 Comparison of target parament response

value before and after structural optimization
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Figure 7 Optimized structure

computing cloud image
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