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Abstract Assembly using a bolt and nut, and rivet or pin have been used widely for forming mechanical joints. The
indent method is an easier process than other manufacturing techniques and the toughness of the material is excellent.
On the other hand, there are many cases in which the cracks occur on the manufacturing process as the indent method.
Therefore, two kinds of models, in which a pin goes into and out PCB plate in this study were developed using the
CATIA program and finite element methods were performed using the ANSYS program. When a pin was passed
through a PCB plate in cases 1 and 2, the maximum loads applied to the PCB plate were 79.708N and 90.277N,
respectively. When the PCB plate came out of the pin in cases 1 and 2, the maximum loads were 63.783N and
33.75N, respectively. The damage prevention and durability can be improved by applying the study results to the
design of real indentation.
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[Fig. 1] Analysis models

[Table 1] Sizes of pin and hole pad

Size
PCB hole size 1.000mm
Pin size_1 0.955+0.640mm
Pin size 2 1.015+0.640mm
Hole pad thickness 35um

[Table 2] Material property of model

Copper fr-4
Density (ke/mm’) 896x107 1.9x10°8
Young's Modulus(MPa) 11000 22500
Poisson’s Ratio 0.343 0.11
Tensile Yield
Strength(MPa) 33 300
Tensile Ultimate
Strength(MPa) 210 400
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[Fig. 2] Boundary conditions of model
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[Fig. 3] Graph of load vs. time of case 1
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[Fig. 4] Graph of load vs. time of case 2
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[Fig. 5] Total deformation of Pin 1 at 0.06s of case 1
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[Fig. 6] Total deformation of Pin 1 at 0.06s of case 2
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[Fig. 7] Total deformation of PCB at 0.06s of case 1
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[Fig. 8] Total deformation of PCB at 0.06s of case 2
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[Fig. 9] Total deformation of Hole pad 1 at 0.06s of
case 1
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[Fig. 10] Total deformation of Hole pad 1 at 0.06s of
case 2
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[Fig. 11] Equivalent stress of Pin 1 at 0.06s of case 1
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[Fig. 12] Equivalent stress of Pin 1 at 0.06s of case 2
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[Fig. 13] Equivalent stress of PCB at 0.06s of case 1
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[Fig. 14] Equivalent stress of PCB at 0.06s of case 2
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[Fig. 15] Equivalent stress of Hole pad 1 at 0.06s of
case 1
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[Fig. 16] Equivalent stress of Hole pad 1 at 0.06s of
case 2
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