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Challenging zero matching burrs in press working
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(Meijo University)

Abstract :

In progressive die stamping of metal sheet products, multiple shearing operations are performed
to form the cutting outline. The joint between the sheared parts is called the matching section,
where a unique spiked “matching burr” occurs. Various methods have been adopted to address this
matching burr, but it has not been possible to prevent its occurrence through shearing operations.
In this study, by focusing on the material flow of the workpiece, and driving the punch not only in
the thickness direction but also in the surface direction, the suppression and reduction of matching
burrs were investigated. A die structure using a linear slider and an inclined cam was devised,
designed, and fabricated to enable simultaneous vertical and horizontal driving of the punch, and
shearing experiments were conducted on 2 mm thick cold-rolled steel sheet SPCC. However,
matching burrs were not suppressed, and a tendency toward increased burrs was observed compared
to conventional shear experiments with vertical strokes alone. This result suggests that the
precision of the linear slider's drive mechanism may have influenced the outcome, providing

important insights for designing new die structures.
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Matching part

(a) Process layout and matching parts in (b) Photos of burrs generated in
progressive press matching part

Fig. 1 Image of progressive press process and matching burr.
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Fig. 2 Simulation model.

Table 1 Cond

itions of finite elemental analysis.

Material SPCC (cold-rolled steel sheet)
Blank Flow stress: o = 543¢%2
Thickness [mm] 2
Clearance [%] 5
Crossing angle 6 [deg.] 30
Shear rate [mm/sec] 5.0
Friction coefficient p 0.1
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Fig. 3 Schematic illustration of designed sub-press with a punch slide mechanism.
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(a) Dimensions of blank (b) After first cutting (c) After second cutting

Fig. 4 Dimensions of blank and cutting lines of each process.
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(a) Stroke 0.5 mm

(b) Stroke 1.0 mm
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(c) Stroke 1.5 mm
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Second cutting line 5S¢ ine | Second :}mim line Second cutting line

(c) 8= 45 deg. (d) #=90 deg. (c) 8= 45 deg. {d) =90 deg.
Fig. 8 Cutting end at each intersection angle at Fig. 9 Cutting end at each intersection angle at
cam angle ¢ of 30 degrees. cam angle ¢ of 45 degrees.
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Fig. 10 Cutting end at each intersection angle Fig. 11 Cutting end at each intersection angle at
at cam angle ¢ of 00 degrees. cam angle ¢ of 60 degrees.
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