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Quality of manufactured goods under mass production system depends largely upon accuracy
rate of quality control. Tolerance analysis is a useful method to set up a guide for inspection of
product. However it usually would happen that strict tolerance provoke very high manufacturing
cost. It is the main concern of tolerance analysis to find optimal values of tolerance to satisfy both
quality and cost. This paper presents three tolerance analysis methods and its corresponding
results upon automobile steering system to analysis the merits and demerits of each method.
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Fig. 2 Tolerance analysis areas in steering assembly
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Fig. 3 Section of spline shaft and tube in assembly?
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Table 1 Backlash between spline shaft and tube

No Tolerance Condition
tolerance MMC LMC
clearance 0.037mm | 0.0l mm | 0.064 mm
Rotation R o o
angle (26,) 0.16 0.043 0.27
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22 EEX FZARA Table 2 Dimension of tooth width of spline shaft and tube,
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Fig. 5 Tolerance analysis of U-joint assembly by 3DCS?
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Table 4 Sensitivity analysis of U-joint assembly’

ranking Tolerance Percent
1 Bearingl 11.76%
2 Bearing2 11.76%
3 Bearing3 11.76%
4 Bearing4 11.76%
5 Bearing5 11.76%
6 Bearing6 11.76%
7 Bearing7 11.76%
8 Bearing8 11.76%
9 Tube Tooth 3.60%
10 Spline shaft Tooth 2.30%

Fig. 6 Spider and needle bearing’
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Table 5 Comparison of rotation angle by tolerance
analysis methods

Tolerance analysis methods | Rotation angle (26, )
Arithmetic 0.270°
RSS 0.241°
Monte carlo simulation 0.248°
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