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The Prediction of Fracture Mode in Clinching Joining
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(a) Neck fracture mode (b) Button separation mode
Fig. 1 Flow chart for prediction of clinching fracture mode
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Fig. 2 Flow chart for prediction of clinching fracture mode
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(A)Upper sheet
Fig. 3 Clinching geometry of neck fracture mode

(B)Lower sheet

(A)Upper sheet
Fig.4 Clinching geometry of button separation mode

(B)Lower sheet

Table 1 Condition of clinching experiment and result with neck

thickness and undercut

Table 2 Comparison of fracture load and mode between prediction
model and clinching experiment

Case Punch Die Neck Undercut
Radius(mm) Depth(mm) Thickness(mm) (mm)
1 2.4 1.2 0.55 0.05
2 2.5 1.2 0.54 0.13
3 2.6 1.2 0.55 0.09
4 2.4 1.6 0.42 0.17
5 2.5 1.6 0.42 0.21
6 2.6 1.6 0.43 0.25
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Case Fnr Fas Fexp Error  MODEgg MODEg,,
1 2463.0 15824 1609.6 -1.7 BS BS
2 2526.3 2106.5 21499 -2.0 BS BS
3 2634.8 1934.0 20906 -7.5 BS BS
4 18285 18958 1908.1 -4.2 NF NF
5 1912.6 23357 2029.0 -5.7 NF NF
6 2046.7 24565 20580 -0.6 NF NF
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