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Improvements of hot forging process with hub bearing part by using 3D CAE analysis.
Morihiko Nakasaki, Hiroyuki Myochin and Toshihusa Nakamizo

Synopsis: Parts for hub bearing outer of the second generation hub unit have a non-axisymmetric flange. Since recent
personal computers operate fast enough to cope with 3-D models, 3-D CAE analysis is now popular and useful for
solution of various problems in forging processes.

In this report, the CAE analysis conditions were adjusted to get the accurate 3-D metal flow.

This 3-D CAE analysis technology was applied to the process design for the actual hub parts forging in order to

get the optimum process. Consequently, the followings were found;

(1) Consideration of both friction coefficient and heat conductivity from a die was required to get accurate metal
flow.

(2) The forging process without burr generation was established by using this deform-thermo-simulation
technology.

key words: hot forging, hub bearing, friction coefficient, 3-D CAE simulation, metal flow, burr, deform-thermo-simulation
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Table1. Capacity of 3000t press.

Load capacity /kN 30000

feed attachment automatic transfer
stroke /mm 360

process stage number 5

maximum product diameter /mm 200

1r@©

(a)side view(Type A, B) (b) Type A (Top view) (c) Type B (Top view)

Fig.1 Forged shape of hub bearing.

Table2. Forging condition

steel type S53C (JIS)
Forging speed /mm-s™ 420 (average)
Heat temperature /°C 1150

Lubricant Graphite and oil

Table3. 3D CAE analysis condition.

analysis code

DEFORM 3D

flow stress /MPa

o=1.61exp(6168/T) € "% ¢ *%!
(S53C, DEFORM default data)

Friction coefficient

m=0.60 (shear)

element type

4-node tetra element

element value

30000
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Fig.2 Relationship between shear friction coefficient

and billet edge position devided by billet
diameter.

m=0.70

U T ¢

4

LI

(c) stroke ratio 86%  (d) stroke ratio 95% (e) stroke ratio 100%

m=0.95

Fig.3 Material filling behaviors to the die by changing
friction coefficient
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(c) stroke ratio 86%  (d) stroke ratio 95% (e) stroke ratio 100%

Fig.4 Material filling behaviors to the die part.(with
heat and deformation analysis)
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Fig.5 Transition of temperature in forging.(analysis)

Fig.6 Forged products of HUB bearing (type B)

Fig.7 Burr in flange (analysis)
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Fig.8 Former work profile of pre-process

depression : filled

projection : not filled

Fig.9 Filling behavior of former process (CAE analysis)
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Fig.10 Proposal punch profile for preform.

Fig.11 Filling behavior of proposal process (CAE analysis).
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Fig.12 Comparison former process and proposal
process of diameter spread ratio.
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Fig.13 Comparison former process with proposal process in filling behavior of flange.
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