AN Za~ Halo) B W 2E HL

|

0

Kgaksly| sk AEAg s}
(2009. 8. 26. 4=/ 2011. 6. 22. =Y =H)

Process and Strength Evaluation of Mechanical Press Joining
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Abstract : New methods for joining sheet of metal are being sought. One of the most promising methods is MPJ
(mechanical press joining). It has been used in thin metal work because of its simple process and relative advantages
over other methods, as it requires no fasteners such as bolts or rivets, consumes less energy than welding, and
produces less ecological problems than adhesive methods. In this study, the joining process and static behavior of
single overlap joints has been investigated. During fixed die type joining process for SPCC plates, the optimal
applied punching force was found. The maximum tensile-shear strength of the specimen produced at the optimal
punching force was 1.75 kN. The FEM analysis result on the tensile-shear specimen showed the maximum von-Mises
stress of 373 MPa under the applied load of 1.7 kN, which is very close to the maximum tensile strength of the
SPCC sheet(=382 MPa). This suggests that the FEM analysis is capable of predicting the maximum tensile load of
the joint.
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Table 1. Mechanical properties of the base metal

Material Ou Oy E Elongation
(Nmm’) | Nmm) | (N/mm’) (%)
SPCC 382.1 247.1 2.1x10° 31.8

Table 2, Chemical compositions of the SPCC (wt, %)
C Mn P S Al

0.04 025 | 0.01 | 0.005 0.05

Fe
bal.

Material
SPCC

Fig. 2. Cross—section drawmg and photo of mechanical press
joint,

Table 3. The nomenclature, definition and size(at punching
force of 70 kN) of the Fig, 2 drawing

Nomenclature Definition Size(mm)
BD Button diameter 83
CcT Cap thickness 0.43
e Eccentricity 2.38
h Height 1.9
NT Neck thickness 0.8
PD Punch diameter 54
t Punch side sheet thickness 0.8
t Die side sheet thickness 0.8
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Fig. 3. Configuration of the tensile—shear specimen,
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Fig. 4. The shapes of a punch and die for FE models,
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Fig. 5. FE Models setup of the (a) forming process and (b)
tensile shear,
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Fig. 6. Punching force against displacement for mechanical
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Fig. 7. Analysis result of the mechanical press joining (a)
von—Mises stress distribution and (b) strain distribution,
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