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Influence of Drawing Speed and Blank Holding Force in
Rectangular Drawing of Ultra Thin Sheet Metal
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Abstract

Micro-drawn parts have received wider acceptance as products become smaller and more precise. The subject of this
study was the deformation characteristics of ultra thin sheet metal in micro drawing of a rectangular shaped part. The
influence of drawing speed and blank holding force on the product quality was investigated in micro-drawing of ultra thin
sheet of beryllium copper (C1720) alloy. The specimen had a diameter of 4.8 mm and a thickness of 50 ym. Experiments
were carried out in which, different blank holding force and drawing speed were considered. The product quality was
evaluated by measuring the thickness and hardness along two specified directions, namely, the side and diagonal
directions. The distribution of the thickness strain showed severe thinning especially around the punch radius in both
directions. In the diagonal direction, thickening occurred in the flange area due to the axi-symmetric drawing mode. The
increase of blank holding force and/or drawing speed was found to cause severe thinning around the punch radius. The
blank holding force had a greater effect on thinning of the product than the drawing speed.
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Table 1 Mechanical properties of specimen

Material Beryllium Copper(C1720)
Thickness (¢m) 50
Yield Strength (kggq/mr) 21.7
Tensile Strength (kgg/mr) 458
Elongation (%) 58.7
Micro -Vickers Hardness(Hv) 1134

3.06

SECTION A-A

SECTION B-B

Fig. 1 Dimension of rectangular cup

Table 2 Experimental conditions for rectangular cup

(unit : mm)
Drawing speed 30, 60, 100,
(V, mm/min) 150, 300
Blankholding force 20, 7.8, 9.5,
(BHF, kgy) 140, 176, 26.1
Diameter of blank 7438
Punch radius (Rp) 0.1
Punch-corner radius (Rc) 0.1
Die radius (Rd) 0.3
Dimension of punch 3.06 x 2.45
Dimension of die 3.26 x 2.65
Drawing depth 0.47
Clearance 0.10
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