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Drawing with large aspect ratio considering Intermediate

Sliding Constraint Surface
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Fig. 1 Schematic geometry of the sliding constraint
surface.
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Fig. 2 Division of sections for intermediate sliding
constraint surfaces.
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r1 ,r2 : radii of circles
rp : radius of punch
C11 (= C1) : radius of r11

C12(= C2) : radius of r12

( 0, ya ) : center of C11 and C12

C21 : radius of r21

C22 : radius of r22

( xb ,0 ) : center of C21 and C22

( xm ,ym ) : intersect between C12 and C22

y1 : line between ( xb,0 ) and ( xm ,ym )
y2 : line between ( 0, ya ) and ( xm ,ym )

Fig. 3 Geometric parameters for the section definition.
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Fig. 4 Division of sliding constraint surface area.



x’t1 ,z’t1

t

a

b

(xp, yp, zp)

xt2 ,zt2

Fig. 5 Schematic vectors to define sections.



Fig. 6 Desired final shape of the multi-stage elliptic cup
drawing (Stage 4)
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Fig. 7 Punch and die profiles for multi-stage elliptic cup
drawing.

Fig. 8 Computed intermediate shapes of each stage : (a)
Stage 3; (b) Stage 2; (c) Stage 2; (d) Initial
blank shape
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Fig. 9 Thickness strain distribution of each stage (rolling
direction)
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Fig. 10 Thickness strain distribution of each stage
(transverse direction)




