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Ductile Fracture Analysis on the Surface and Internal Fracture
of Cold Forged Products
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ABSTRACT

This paper presents an investigation of the ability of the scheme to simultaneously accomplish both pre-
diction of fracture initiation and analysis of deformation in cold forged products. The Cockeroft-Latham cri-
terion which is successfully applied to a variety of loading situations is used in the present investigation to
estimate if and where surface and internal fracture occur during the deformation process. The numerical
predictions and experimental results of two types of fundamental cold metal forming process taken into
account are compared. Finite element simulation combined with fracture criterion has successfully predict-
ed the site of surface or internal fracture initiation and corresponding to level of deformation observed

experimentally.
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Fig. 1 Flow chart for acemplishing both prediction
of fracture initiation and analysis of
deformation
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Fig. 2 Experimental results for upsetting
(H/D=0.75)
{(a)initial billet (b)H.R=30.4%(no fracture)
(c)H.R=56.2% (fracture)
(d)H.R=58.2% (fracture)

(@) (b (©) (d)

Fig. 3 Experimental results for upsetting(H/D=1.0)
(a)initial billet (b)H.R=44.7% (no fracture)
(c)H.R=63.1% (fracture) (d)H.R=63.3%
(fracture)

(@ (b () (d)

Fig. 4 Experimental results for upsetting(H/D=1.25)
(a)initial billet (h)H.R=58.7% (no fracture)
(c)H.R=62.7% (fracture) (A)H.R=72.5%
(fracture)
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Fig. 5 Experimental levels of deformation at fracture
for various aspect ratios in upsetting
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Fig. 8 Resulls of upsetting simulation(H/D=1.25)
(a) Undeformed and (b) deformed finite
element meshes
(c) effective strain and (d) maximum
principal stress distribution at the level
of deformation at fracture
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Fig. 9 Variation of Cockeroft-~Latham equation up
to level of deformation at fracture
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Fig. 10 Results of extrusion simulation
(a) Undeformed and deformed finite element
meshes
(b) effective strain, (c) maximum principal
stress and (d) hydrostalic pressure
distribution at the level of deformation
at fracture
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Fig. 11 Variation of Cockcroft-Latham equation up
to level of deformation at fracture
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Table 2 Comparison between experimental and
theoretical levels of deformation at fracture

Specimen Buainentl 0. el 406 Aooumilted 215 e
ol Raotre i e ()

Upsetting:

H/D=0.75 51.2 56.4 22.81

H/D=1.0 61.6 56.7 22.62

H/D=1.25 62.6 57.8 22.72

Extrusion 17.2 143 22.67
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