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A Study on the Buckling and Plastic Instable Flow
in Upset Forging

Wan-Soo Kim, Byoung-Seob Lee, Doo-Soon Hwang and Sung-In Hong

Abstract

The plastic instable flow phenomenon happens in practical forming process, i. e. upsetting, backward
extrusion, piercing, indentation. And also, it is difficult to control precisely the shape and dimensions of
forming process. It is found that instabilities of the process are mainly connected with imperfections in
the lubrication, billet eccentricity, inclined punch alignment. In view of the direct relationship between
instable material flow and quality defects of the products and for better control of forming operation, we
should necessarily find out their phenomena. In this study, we introduced the friction disturbance due
to inclined punch angle. Analysis of upset forging is carried out using the rigid plastic FEM and slab
method with eccentricity. Also, we considered the buckling parameters of billet with the large aspect
ratio in upset forging.

Key Words : Inclined Punch Angle, Friction Disturbance, Eccentricity, Plastic Instable Flow,
Plastic Buckling, Upset Forging, Rigid-Plastic FEM
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Fig. 1 Disturbed lubrication, tool and billet misalignment
in upset forging
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Table 1 Input data for analysis
Billet width(D,) 15 mm
Aspect ratio(H, /D, ) 1.0~3.0
Eccentricity (E,) -0.6~0.6 mm
Inlet speed(v,) 10 mm/sec
Inclined angle(a) 1°, 2
Friction factor{(m) 0.01, 0.05, 0.1

Material Property

pure aluminum
G =120(0.002 + £)**®

pure copper

& = 289.56(1 + BE—)M

3518
SWRCH45K
G =950
TN
punch
Hll
Billet

Die

D
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Fig. 2 The shape of die and billet
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Fig. 4 Comparison of varied inclined angle
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Fig. 5 Comparison of varied friction factor
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Fig. 6 Distorted grid pattern for aspect ratio
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(a) Defromed shape  (b) velocity field (c) effective stress

Fig. 7 Results of semiclosed type forging
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Fig. 8 Variation of buckling with reduction
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Fig. 9 Variation of buckling with aspect ratio
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