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The fitting curve of the experimental data is shown in Fig 2. The test object was a generic steel material (No. Q345). The average curvatures of the hardening state curves of the material forming were different with different distances to the precision stamping surface when the load stress exceeded the proof stress. The smaller the distance, the greater the material hardening change. The hardening degree of distance 0.1 mm was greater than 1 mm (Fig. 2). The same situation happens in Fig. 3 with the test object No. 35#. The basic strength of the material stayed the same when the load stress was less than the proof stress or the distance was more than 1 mm. 
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Figure 1  Relationship between surface tension and different graft with different concentration

Mathematical formulas
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Conclusions
An adaptive design method to the tolerance fluctuation problem in machining of precision parts has been developed and presented. Status and trends of tolerance fluctuations of parts are calculated by the HMM based on the monitoring data of the press equipment. There are some meaningful observations in this study which are presented as follows:
1. Stamping experiments were conducted in two kinds of steel materials (Q345 and 35#) to study the parameter sensitivity around the distance of the molds or thickness of materials and stiffness.

2. The sequence of the hidden tolerance fluctuant states in the precision stamping process at each time can be obtained by using the HMM algorithm. 
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