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Fig. 2 Punch and die
Table 1 Mechanical properties of materials tested

Al1106-0 A1100-HZ24

Ultimate tensile 72.1 128
strength (N/mm’)

Uniform elongation (%) 27.6 6.91
Total elongation (%) 36.6 13.8
Contraction of area a%} 39.2 19.4
Work hardening exponent 0.25 0.06
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(a) Method 1|

(b) Method 2
Fig. 6 Improved method used in cross shearing
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(a) Conventional shearing {b) Incremental shearing
(Wx:500 um, Wy:0)
Fig. 7 Enlarged view of seam portion

(A1100P-H24, Clearance:15%)

(b) Enlarged view at portion A

Fig. 8 Sheared surface of corner portion
(A1100P-H24, Clearance:15%)
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Fig. 9 Variation of Shear droop h with distance X
in improved shearing (A1100P-H24, Clearance:15%,

Wx:500 pm, Wy:0 )



(a) Incrementally sheared surface

(b) Improved surface using combination of shaving and shearing (Y:50 pm)
Fig. 10 Improved surface using combination of shaving and shearing  (A1100P-H24, Clearance:15%,

Wx:500 pm, Wy:0)

(a) d = 800 pm

{(b) d = 400 um

(¢) d = 200 pm

Wig. 11 Deformation of narrow bridge
(A1100P-H24.Clearance: 15%)
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Fig. 12 Effect of bridge-width d on o and f8

(A T100P-H24, Clearance:15%)
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(b) Trimming allowance T=50 pym
Improvement of deformation of narrow bridge by
shaving
(A1100P-H24, Clearance:15%, Width d:200 u m)

(a) Conventional shearing (b) Incremental shearing
Fig. 14 Example of defects observed at protruding tip

of product  (6=30° )

Fig. 15 Image of metal flow to compensate the dissipated

material at clearance
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(b) Method 2,
¥ig. 17 SEM micrographs of the tip portion of products

(a) Incremental shearing

(A1100P-H24, Clearance:15%, 6 :30°)
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Fig.23 Example of products formed by complex forming
machine (A1100P-H24, Clearance:10%)
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