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Quality Control with Tolerance Analysis

Jangyong Lee

Manufacturing automation center, Korea Institute of Industrial Technology

Every products, which made by mass production, is not identical in their size but have variations in some
intervals specified by tolerance dimensions. Tolerances play major role in standardization of part and its quality,
and also make a huge impact on manufacturing cost. The optimal condition for tolerances is giving the values as
loose as possible for low production cost while satisfying quality specification, which usually demand tight
control of tolerances . Tolerance analysis is necessary to get an optimal solution for this conflict situation. This
paper have studied tolerance analysis for universal joint assembly of vehicle steering system and tried to find
useful results of the study for product design and quality control.
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Figure 1. Role of tolerance analysis
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Table 1. Maximum backlash from tolerance analysis results
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Figure 9. 3DCS result for universal joint assembly
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Table 2. Sensitivity analysis result of universal joint
assembly(Lee and Park , 2010)

Tolerance Percent Ranking
Spider]_to_Weld_Yokel 11.76%
Spider2 to Weld Yoke2 11.76%
Spider]l to_Weld_Yokel 11.76%
Spider2_to_Weld_Yoke2 11.76%

Clamp_Yoke2 to Spider2 11.76%
Clamp_Yoke2_to_Spider2 11.76%
Clamp_Yokel to Spiderl 11.76%
Clamp_Yokel to Spiderl 11.76%

T E Tooth Size 3.60%

Shaft Tooth Size with Coating 2.30%
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