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A Study on the Steps of Shear Deformations Behavior of Fine-Blanking Process
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|[ Abstract Wr

be prevented when hardness is low.

One characteristic of Fine-Blanking is that the size and the direction of stress and strain are very complex in the plastic
flow according to the condition of blanking. Especially, they are affected by the clearance of punch and die, by the force
of blanking holder and by the force of counter punch. The purpose of this research is to know the deformation behavior
in shear zone more clearly, based on Green & Cauch’s large deformation theory. The deformation behavior and cracks
were investigated in each step of shear, according to punch penetration increase, the use of V-indenter ring and the hardness
of materials. This research found that the transforming behavior was the same as pure discretion, and the cracks could
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Fig. 2 The experimental sequence

Table 1. Chemical composition of materials

Chemical

Blement A} | Si | Fe | Cu|Mn| Mg | Zn | Ti
Meterials
Al1050-O |99.50| 025|040 | 0.05({0.05] 0.05 | 0.05|0.03
AlS052-H |99.00( 025|040 | 0.10| 0.10{22-28| 0 | ©

Table 2. Mechanical properties of materials

Mechanical Tensile Micro
properties Stf:nSlgth Elongation | Vickers
(MPa) %) Hardness
Meterials (Hv)
Al1050-0 9.1 6.0 524
Al5052-H 176.4 - 18 107.2
3.2 M3 ¥ =AU
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Fig. 4 Experimental of Fine-Blanking die set up
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Fig. 5 Steps of the experimental procedures (AL 1050-0)
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Fig. 6 Micrograph showing metal plastic Flow (Al 1050-O)
(Penetration depth of punch: 50% clearance : 0.5% of t)

(b)

Fig. 7 Micrograph (a) and schematic (b)of a shear band
in a plate of blanked medium Al 1050-O produced
by find-blanking showing thetransformed zone and
the zone of strain localization
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(a) none V-ring (b) V-ring

Fig. 8 Roll-over observation
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Fig. 9 Distribution of micro-hardness in the plastic zone
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A : Interganular fracture
B : Many second-phase particlesnucleated dimples

Fig. 10. An SEM view of the surface of the blanking-test crack in Al5052-H. Alloy SEM (Gold shadowed)

(a) (b)

A : Aluminum matrix

B : Normal structure

C : Angular silicon

D : Areas of shear crack
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