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A Study on Transfer Process Design on Hot Forging of Bearing Hub

H. S. Byun(Mecha Eng.PNU), B. M. Kim(Mecha. Eng. Dept. PNU), D. C. Ko(ILIC. PNU)

ABSTRACT

This paper is concerned with transfer process on hot forging of bearing hub. Workers on hot forging have difficulty in
working by high temperature and weight workpiece. And In conventional got forging of bearing hub, the material wasted to
the flash accounts approximately 10% of the original workpiece. It is need manufacture automation and reduce the cost of
forged products. Surface treatment of die and lubricant are investigated from experiment and FE-simulation for analysis of
forming simulation. In order to hot forging process design considered flash thickness and blocker geometry and initia
temperature of die and billet. Thistransfer process gave comparatively good results compared with actua products.
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Table 1
Fig. 2 The modified Blocker design 1 of bearing hub for
Fig. 1 1.1kg deciding flash thickness.
Fig. 1
Table 2
1100
150 ® 1280 350
1100~1250 200~300 Table 2
250 ,
1200
Table 1 Condition of ssmulation for hot forging.
Workpiece AlS| 1055
Die SKD-61 Table 2 Max. die pressure of finisher process about initial
Lubricants Water base die temperature. (Mpa)
Surface treatment lon-nitrided ‘ Die 200 250 300
Ram speed 800mm/s Workpiece
1100 1298 1226 1171
: 1150 1036 1025 1013
1200 957 973 -
1250 - - -

Table 3 Process conditions for Mechanical analysis.

Material AlSI 1055
Billet Thermal conductivity 74.93 N/sec
. i
(8) Upsetting Emissivity 0.3

Heat capacity 3.602N/mm

I_'Ju‘“_l Material SKD 61

Thermal conductivity 28.6N/sec

# Tools Emissivity 0.3
3.574N/mm

Heat capacity
Surface treatment lon-nitride
(b) Blocker Friction factor(m) 0.3
Heat transfer coefficient | 11.3N/secmm
Forging | Convection coefficient 0.02N/secmm
—’J\Hﬂ“— conditions | Initial billet temp. 1200
Initial dietemp. 250
_H_ Forging velocity 800mm/s
(c) Finisher 3.

Fig.1 The hot forging process of bearing hub.
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, Table 6

Fig. 4

Table 5 The Max. temp. and pressure of billet and die.

Max Temp. of Billet 1260
Max Temp. of Upper Die 298
Max Temp. of Lower Die 292
Max pressure of Lower Die 1240Mpa

Fig. 2
13mm
12mm, 15mm
31
1
Fig.2
2.0, 25,
3.0mm 1.8, 2.0, 2.2, 2.4mm
1
Table 4
2.5mm,
2.0~2.2mm
Table 4 Die pressure at finisher process. (Mpa)
1.8mm 2.0mm 2.2mm 2.4mm
2.0mm 1523 1390 - -
2.5mm - 1327 1280 -
3.0mm - - 1120 967
3.2 2
1
Fig. 3 2
2.5mm,
2.2mm
1240Mpa Table5
4.
1200
250 ,
2.5mm,
2.2mm

30
25

= 7

(@) Blocker

27

-

(b) Finisher

Fig. 3 Shape and dimension of finisher die.
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Fig. 4 The process sequence of transfer die.

Table 6 Condition of transfer process.
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. Time 05s
Wait .
Heat transfer coefficient 3 N/smm
Transfer Time 0.5
Forming Time 0.2
3
5000 .
Fig. 5
Fig. 6
5.

B
W4

(a) Final flow line of Simulation product

(b) Final flow line of actual product
Fig. 5 Forging flow line of bearing hub.
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(a) Final product on simulation

(b) Final product of actual product
Fig. 6 The forging product of simulation and actual.
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