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The effect of the die geometry on the joint strength of Al 3105 aluminum sheets
joined by the clinching process
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Article Information Abstract
Original Research Paper In this paper, the effect of the die geometry on the joint strength of the clinching process is investigated. The
Received: 15 August 2020 AA3105 aluminum sheets are joined using different die geometries. After determining the suitable range of

First Decision: 29 August 2020

Accepted: 24 October 2020 the joining load (25-32kN), the effect of the die geometry on the joint strength is considered, using shear and

peel tests. The results indicate that the die geometry and punch penetration depth are the most important pa-

rameters affecting the joint mechanical interlock and neck thickness. In the range of proper mechanical joint,

;ier)],tvz,oerod;'etry the die geometry has a great effect on the strength and geometry of the joint, while the effect of clinching load

Increase strength is negligible. The investigated punch diameters were 4, 4.5, and 5mm, where the optimum punch diameter

AI3105 Aluminum was 5 mm. At the diameters higher than the optimum value, due to the low clearance between the punch and

Clinching die, the neck thickness is reduced, leading to the joint failure. However, at the diameters lower than the opti-
mum value, due to the higher clearance, the material flows easily from the bottom side, leading to a weakness
in the mechanical interlock and joint strength. Although a negligible effect of clinching force on the joint
strength, its effect on the joint energy absorption capacity is meaningful. As the joint energy absorption capac-
ity will be the highest at an optimum clinching load. The highest joint strength was achieved at the punch
diameter and clinching force of 5mm and 30kN, which resulted in the joint shear strength of 1355N.
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Fig. 1 Schematic of the clinchiong process. (a) the layout of the die
and sheets before joing process, (b) Penetrating the jointing sheets into
die cavity by the punch, (c) the radial movement of sheets at the end

of die cavity, and (d) return of the punch and ending the process.
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Fig. 3 (a) Punch geometry and (b) die geometry used for the joining of
the sheets

Jlast sl (sl o0 onlizial e yile sl = g s ool = all 3 S

[15] 8105 pouragll 5T (ploons w8 5 1 S
Table 1 Chemical composition of the AI3105 alloy

Element Al Fe Mn zn Cu Mg

Al3105  Bal 0/343 0/439 0/015 0/044  0/147
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Fig. 4 The geometry of the samples prepared for a) shear test and b) Peel test.
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