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Influence of Working Conditions on the Spinnability
of Cylindrical Cups of Aluminum Sheet Metal

J.H.Kim, K.H.Park, K.H.Na and S.S.Kim

Abstract

Many researchers have, nowadays, studied on spinning which can produce highly qualified products
by CNC spinning machine equipped with hydraulic devices. The products have continuous metal flow
which improves fatigue life, yield point, tensile strength and hardness. This study is to investigate the
influence of various working conditions on the spinnability of cylindrical cups such as feed rate(v), feed
pitch(p), angle of roller holder(a), and the inclination angle of first roller path. Through experiments the
feed rate of (0.4~0.7) mm/rev was shown to give the drawing ratio of 2.5 when the angle of roller hold-
er was 5 . However, by increasing the angle of roller holder from 5° to 20° the range of feed rate which
can produce deeper cups became wider and the spinnability was also improved. The optimum working
conditions, for the maximum formability of aluminum sheet metal as well as dimensional accuracy of
spun cups, are presented and discussed.

Key Words : Spinning, Metal flow, Feed rate, Feed pitch, Angle of roller holder, Inclination angle of
First roller path
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Table 1 Experimental condition for spinning

(unit : mm)
Material A1050-H16
Angle of roller holder (@) 5°,20°
Feed pitch(p) 2,3
Blank diameter(D) ¢$80~4165
Feed rate(v) (0.2~1.6)mm/rev

Blank thickness(t,) =1.0 Clearance(c)=0.8

Mandrel diameter(d) =60.0 Roller diameter(Dr)=94.0

Corner radius of mandrel(Rm)=5.0 Corner radius of roller(Rr) =4.0

_60xv

(mm/rev)
q714 v8 N& zZt7 282249 HA&E
(mm/sec) 9 W= A (rpm) & 2] g} 2
A% 714 AtEE 1S o BB AR %
£ (3~8) mm/secq] MM, 2Ela F5 SHF
(290~900) rpme] WA 27} 2qtsto] MY
24 V5% 0|35 E5(0.2~1.6) mm/reve] Hlo|tt.

AHE E97) 38 £ F 7} (sawing machine) &
AHgsled 273 80 mm%E 5 mm 2E L2 165 mm7t
A sk, A7 43 AE F95 A% 10 mmE T
B 7FEsET o] -2 AlEE Z1Ad ZEE o Al
o] SAIE ko] %Ei IAAIZI7] A Bt

A4
24
1

;% e mlo i

AJZHA02E Ao & 9L viAE Aoz ¢y
A 0]$E£5(0.2~1.6 mm/rev), 1WA (2, 3 mm),
ZEln EHAXAE(5, 20°)5 37| HA Agdgi
Ztzho] Ao s AlA Aol 2 74°i?‘E1 Al 28}
o 4E FFo] Jebd d7ix] A& el H 43
7Vs8 Al 275 ZARSEA, ojwe ’\é A AE 4

Heh= 2U2A 1AM
1-‘]1.

A}om BRI

lo &

2 Bl Mgt gh= (0. Brade] F-3tollA 54
Z7HAIFIRA AF Y Y "3"‘4 Aol ofd B3 o
A E 7 v w, HE}

a9 13 28 2 °|$H A7 2 mme o EEA 2}



3.0
Osuccess
A wrinkle
XFracture
25 AAAA
0000
=
Q A A
2 0 (¢
S 20 X
5 o
2
o
o
A
1.5 o} A A
Pitch(p : 2mm) o o é (A)
Angle of rolier holder : 5°
Material : A1050-H16
1.0
0.0 0.2 0.4 06 08 1.0 1.2 1.4 1.6 1.8

Feed rate of roller(mm/rev)

Fig. 1 Comparison of spinnability for the change of roller

feed rate (p=2 mm, 2=5")
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Fig. 2 Comparison of spinnability for the change of roller
feed rate (p=2 mm, a=20°)
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Fig. 3 Deforming configuration of a workpiece at each dif-
ferent degree of roller holder
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Fig. 4 Comparison of spinnability for the change of roller
feed rate (p=3 mm, a=5°)
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Fig. 5 Comparison of spinnability for the change of roller
feed rate (p=3 mm, 2=20°)
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Fig. 6 Comparison of spinnability for the change of angle
of first roller path(a=5°)
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Fig. 7 Comparison of spinnability for the change of angle
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Fig. 8 Influence of both feed pitch and angle of roller
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