(=8 st=24M71288x((1998), HTH HEE

J. of the Korean Saciety for Technology of Plasticity Vol. 7, No. 5, (1998)

UAF0IE AEH 20d AYE flet EC0ISH= HA

A4EE" - g3’
(1998 74 16¥ A=)

Design of roller path for spinning of cylindrical cups of
aluminum sheet metal

J.H. Kim and K.H. Park

Abstract

Spinning is a chipless forming method for producing axially symmetric parts by using axial-radial
motions of a spinning roller. This process has still some advantages in such a view point that a variety
of complex shapes which can not be formed in a press can be easily spun at a low cost, although it is
one of the oldest forming methods for spinning mainly cookware parts for a long time. This study is to
investigate the optimum roller path in order to obtain the maximum spinnability in producing cylindri-
cal cups of Aluminum(A1050-H16) sheet metal. Working conditions applicable to any size of blank
were predetermined through preliminary spinning tests. 9 types of roller path were proposed and
experiments were carried out. The modified involute curve was shown to give the maximum drawing
ratio and more uniform quality of spun cups, as compared with other results of this study. In addi-

tion, thickness distribution and dimensional accuracy of spun cups were examined and discussed.

Key Words : Spinning(234), Involute Curve(Q1¥ FEZA), Roller Path(E81°)$73 =),
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Fig. 1 Spinning process of sheet metal
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Fig. 3 Design of modified involute curve for roller path

3.4

3.1 AEER|

Aol AHE3F CNC 29¢ MAlo] Fig. 4 et 9l
t}. o] 71Ale 4% 2H Ao] =ato] B(AT 64504 axis
controller drive) % 3782} A B 2¥(servo motor) 2 F
AHo] X&F Y&E 29 AAE Ao, 252 &
27 FAE el (turret) FTHH9) WS Aot B
B Ao} =go]B PC{personal computer) AFE W
o dx5]o] BE A& AFHNA EEET F 3lon,
SE EZ(torque)¥ 36kg - moly, FF FAALE:
140~900rpm®] B A =dr7bssh, Bl FFle

HRAMIIRESX|/ATE A55, 19984 /491



HEZ ¥R

Mandrel Mandrel

(a) One line(parallel) (b) One line(rotation)

* £
- Ze

Fig. 4 CNC Spinning machine
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Table 2 Mechanical properties of test material
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Material : A1050-H16
Thickness  : 1.0 mm
Diameter of blank : 135 mm
Diameter of mandrel : 60 mm
Comer radius of roller : 4mm

o °
& 2

Thickness distribution{mm)

©
e

—A—path(f)
—e—path(h)
~e—path(i}
—¢path(j}

0.2

40 60 80
Measuring position(mm)

190 120

Fig. 7 Thickness distribution of spun cups at each differ

ent roller path

Material : A1050-H16
Thickness . 1.0mm
Diameter of blank : 135 mm

Diameter of mandrel : 60 mm
Corner radius of roller : 4mm
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Fig. 8 Dimensional accuracy of spun cups at each differ
ent roller path
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Material : A1050-H16
Thickness :1.0mm
1  Diameter of blank : 135 mm
Diameter of mandret : 60 mm
Comer radius of roller : 4mm
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Fig. 9 Deviation of cup diameter spun at each different
roller path
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