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Clinching Process, Failure Prediction Model, Analytical Model for Neck Thickness & Undercut
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Fig. 1 Shape parameters of clinching process

Table 1 Levels of design parameters for Box-Behnken’s method

Level C R H w
1 2.3 0.3 1.4 3.0
2 25 0.4 1.6 3.2
3 2.7 0.5 1.8 34
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Fig. 2 Flow chart for design of clinching tools
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Table 2 Initial condition of clinching tool

Parameter  Rp Rp C H r D

Dimension 3.0 5.0 2.0 1.6 0.3 3.0
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Table 3 Neck Thickness and Undercut at initial condition
tyr(mm) tyc(mm) Fnr(kN) Fas(kN)
0.505 0.192 2.759 2.782
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Table 4 Modified clinching parameters by proposed method
Parameter Rp Rp C H R D

Dimension 3.5 6.0 25 17 0.3 3.4
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Fig. 3 Manufactured clinching tools with dimension in table 4

Fig. 4 Comparison between the cross sectional shapes of
experiment & FEA on joint geometry
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Fig. 5 Variation of joining load under modified condition

Table 5 Comparison between result of the FEA and experiment
Process INT tuc Fne Fgs MODE

FEM 0.561 0.255 3.562 3.967 NF
Experiment  0.553 0.243 3.512 - NF
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