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A Study on Die Forging of a Hollow T-shaped Part

Hyun Soo Kim', Yohng Jo Kim*

ABSTRACT

Traditional forging of a hollow T-shaped part has been applied to forge a solid T-shaped product from a solid billet
and then to machine the hollow in that. In a case, a hollow T-shaped part can be forged by backward-extruding from a
solid billet. In this study, four types of forging were suggested for manufacture of hollow T-shaped parts. Forging
simulations for each of these forging methods were carried out to investigate folding defect, metal flow pattern, effective
strain, and forging loads. Experimental works were carried out to be compared with the simulation results. Here, the ratio
of the thickness of the hollow tube to that of the flange was selected to investigate a forging defect like folding.
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Fig. 2 Forming process of a hollow T-shaped part using
a solid intial billet (method-1), (a) backward
extruding process and (b) piercing process
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Fig. 3 Formmg process of a hollow T-shaped part using
a hollow intial billet (method-2), (a) backward
extruding, (b) piercing, and (c) upsetting process
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Fig. 4 Forming process of a hollow T-shaped part using
a hollow intial billet (method-4), (a) backward
extruding, (b) piercing, and (c) injection forging
process
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Fig. 5 Forming process of a hollow T-shaped part using
a solid intial billet (method-3), (a) backward
extruding and injection forging process and (b)

piercing process
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Fig. 6 Dimension of the initial billet for (a) method-1
and -4 and (b) method-2 and -3
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Fig. 7 Experimental equipments for closed-die forging of a hollow-T shaped part, (a) method-1 and
method-2, (b) method-3, and (c) method-4
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Fig. 8 Metal flow patterns according to the thickness
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Fig. 9 Metal flow patterns according to the thickness
ratio y (method-2), (a) the corresponding forging
process, (b) experimental result, (c) cavity filling
pattern for y <0.6, and (d) for y >0.7
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Fig. 10 Metal flow patterns according to the thickness
ratio y (method-3), (a) the corresponding forging
process, (b) experimental result, (c) filling pattern
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