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Process Development to Form Net-Shape Nosing Shells by the
Backward Tracing Scheme of the Rigid-Plastic FEM
and Its Experimental Confirmation

Sang-Hyun Kim, Jin-Hee Lee, Beom-Soo Kang and Hak-Jin Lim
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Abstract

A preform is designed by the backward tracing scheme of the rigid-plastic finite element
method (FEM) for net-shape shell nosing components without machining after forming. The
current process of the shell nosing requires cost-consuming machining to produce final products.
Here, the backward tracing scheme of the rigid-plastic FEM, a novel method for preform design
of metal forming processes, derives a sound preform for net-shape shell nosing product. The
current process is simulated by the rigid-plastic finite element analysis to check the metal flow
involved in the forming with a trial preform and its modified preform. The two preforms are
found to be inadequate for net-shape shell nosing product. The first application of the backward
tracing scheme derives a preform producing a net-shape product numerically, but it is difficult to
be formed economically as a preform. Thus an improved preform is designed by the backward
tracing scheme, which is suitable for net-shape manufacturing of the shell nosing components in
view of economy of production and forming characteristics of the product. The preform in the
current process and a modified preform are confirmed by a series of experiments and the results
give the same deformation with the numerical ones. Finally the newly designed preform by the
FEM was experimentally proved to be adequate in obtaining net-shape products.
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Fig. 4 Loading simulations of shell nosing for the first trial preform : (a) dimensions and configu-
ration of the first trial preform, (b) dtroke of 42%, (c) dtroke of 85%, (d) dtroke of 100%
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Fig. 5 The comparison between simulation result and final product . (a) simulation resuit of
the first trial preform, (b) configuration of the final product, (c) the derivation between
the final product and simulation result(The hatched area means the part to be machined

away)
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Fig. 7 The comparison between simulation result and final product . (a) simulation result of
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the final product and simulation result(The hatched area means the part to be machined
out and the darkened area means the part to be added)
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B9 A} Fig 150] debd Qek m$Ael  Alzel SolaAl av] flalel Aol W3 Fwg g
Abgd #Hxe SKD-11Feo2 odxz & Hzvt Mol Ao FAstod AT 2E olv) 4
HRC 600l=, @ wj¥% A4 algoz Sz 49, wgd 49 23 473 28.3mme) =uis
5 Rmex 045 755t =93 3z A A 13.509] HAlwlo g oiAds|e] HFAE F4-L o
P2 wEAgsls atdel nAsa, AR79  Seeth w0 odeln ogive: LyAYEY 2
glojHof vl Ad¥AE nAstAh, B shdgn Al el 27 17.4mm, 17.0mm, 16.8 mm
Tabel 1 Dimensions of nosed shell after experiment (Unit . mm)
T
. First trial Modified Final
Specification
preform preform preform
Mouth Inner
. 21.9 17.9 19.5 21.8
Diameter
Mouth Outer
. 25.3 24.0. 25.0 25.3
Diameter
Mouth 7.47
Length Min. 6.1 6.7 7.9
Radius of Outer 83 5 83 5 43 5 83 5
Ogive[R (po) ] ' ' ' '
—1
Radius of Inner 08 2 Taper Taper Taper
Ogive[R (pi) ] ' (12.5%) (12.0°) (13.5°-R28.3)
Length of
. 16.8 17.4 17.0 16.8
Ogive
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20 Comparisons of shell configurations between test results and FEM simulations
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