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Abstract The technology of multistage deep drawing has been widely applied in the metal forming industry, in order
to reduce both the manufacturing cost and time. A battery can used for mobile phone production is a well-known
example of multistage deep drawing. It is very difficult to manufacture a battery can, however, because of its large
thickness to height aspect ratio. Furthermore, the production of the final parts may result in assembly failure due to
springback after multistage deep drawing. In industry, empirical methods such as over bending, corner setting and
ironing have been used to reduce springback. In this study, a bottoming approach using the finite element method
is proposed as a practical and scientific method of reducing springback. Bottoming induces compression stress in the
deformed blank at the final stroke of the punch and, thus, has the effect of reducing springback. Different cases of
the bottoming process are studied using the finite element program, DYNAFORM, to determine the optimal die
design. The results of the springback simulation after bottoming were found to be in good agreement with the
experimental results. In conclusion, the proposed bottoming method is expected to be widely used as a practical
method of reducing springback in industry.
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Table 1. Material properties of Al 3005 syl S AR ow W] 8
' A A a‘]— Al o) x
Material & Thickness Al 3005, 0.5t Numisheet' 93 Benchmarkl 4] Ao gt e <14
Young’s Modulus (GPa) 69 (1115 o] &3trh. 2z 7+ 9,2 HA| FF-o &
, zeul k& 4o)e 7o Fig 79 OX 9 ab 7} ol F
Yield Stress (MPa) 41.48 N - RPN
= ztolt), Axau 7t g, tho] of7j3e] sxeul
Poisson’s Ratio (V) 0.33 _ —
Fe Hele 2. Fig79l ab o) of 7} o] Zolw,
-~ AR WS FEWAL abe Fol olFE 59 WA
Table 2. Process condition ]
goz Holgh
Parameter OP10 OP20 - =
Azt A Gl AL FAAT gE WAolnw
Punch Velocity(m/ 5 5 . _ —
unch Velocity(ms) Numisheet' 93 Benchmarkol| A 7] g 2~z g]a) 91%}<1
Bottoming Stroke (mm) - 0.08 E}—O] O]_q_ ;‘g 7_1, el S Case %:] ixé'é‘]—oq ii—é%]ﬂl %]:
Punch Stroke (mm) 30.0 39.0 < ;q 31;;(—1 oz H]J_LO]’ 1;1r

Element Size (mm) 0.2 0.2

Coefficient of Friction (1) 0.125 0.125

(a) Shell mesh blank
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—_—— —_
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Fig. 6. Results from springback analysis after OP20

(c) Solid mesh blank Z

Fig. 5. Element selection for bottoming analysis
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