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Optimum Solutions to Statistical Tolerance Based on the
Effectiveness of Assembly Constraint
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(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: Taking the reciprocal squared manufacturing cost-tolerance function and Taguchi quality loss function into con-
sideration, two tolerance optimization mathematical models were built using the Lagrange Multiplier method, while the root
sum square method was used to establish assembly constraint conditions. The objective of the first model was the minimiza-
tion of manufacturing cost, and the objective of the second model was the minimum sum of manufacturing cost and quality
loss cost. Researches were conducted to determine the effectiveness of the assembly constraint. In the first model, the objec-
tive function decreased with the increase of component tolerance, and the assembly constraint condition was effective. In the
second model, the objective function did not necessarily decrease with the increase of component tolerance, and the assembly
constraint condition was not necessarily effective, either. Based on this analytical method, the optimum component tolerance
obtained with the effectiveness of the assembly constraint conditions being considered. An example was presented to demon-
strate the effectiveness of the proposed method.
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Tab.1 Manufacturing cost data

LG PESE B,
1 800 2.064 56
2 180 0.116 11
3 470 0.174 21

FR2 BREREBALBE
Tab.2 Quality loss cost data

Tlg's A, /R0 A, /mm 6, o, /mm
1 2500 0.190 5 0.25 0.020 32
2 280 0.203 2 0.35 0.025 40
3 800 0.203 2 0.30 0.012 70
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Tab.3 Comparison of tolerance optimization results
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1 0.130 55 921.12 101.83 1022.95
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3 0.070 87 504.69 11.88 516.57
SR (A T) 0.266 70 1 633.06 121.63 1754.69
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Tab.1 Comparison of traditional and optimized designs
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