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Process Sequence Design of Longneck Flange by
Cold Extrusion Process

Joong-Yeon Lim, Beong-Bok Hwang and Chul-Sik Kim

Abstract

This paper is concerned with the process sequence design of longneck flange forming by using cold
extrusion with thick hollow pipe. The conventional hot forming process to produce a longneck flange is
investigated by thermo-viscoplastic finite element method to observe the metal flow in detail and eval-
uate design requirements. Based on the results of simulation of the current hot forming process,
design strategy for improving the process sequence are developed using the thick hollow pipe. The
main goal is to obtain an appropriate improved process sequence which can produce the required prod-
uct most economically without tensile cracking, workpiece buckling, and overloading of tools. Newly
designed process can produce the longneck flange by employing cold extrusion process according to the
process condition such as semi-die angle, reduction ratio of cross-sectional area of axisymmetrical
extrusion process. The final designed process can provide very useful guidelines to other flange forming
industries.
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Fig. 1 Schematic configuration of longneck flange
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Table 1 Flow stress data for AISI 1015 carbon steel (G = C £ ™)

Range of Range of 600 C 800 1000 ¢ 1200 ¢
strain rate strain C m m C m C m
0.20 36.8 0.112
0.25 0.105 17.0 0.045 7.2 0.137
0.2~30 0.40 40.6 0.131
0.50 21.5 0.104 18.8 0.058 6.8 0.169
0.60 40.0 0.121
0.70 39.5 0.114 21.1 0.109 18.3 0.068 5.7 0.181
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Table 2 Process condition in hot forging

Initial billet temperature 850 €
Initial die temperature 230 C
Air temperature 20 €
Ram speed 25.4 mm/s

Table 3 Constant for heat transfer in hot forging

Conductivity of workpiece 36N/s °K
Conductivity of dies 19N/s °K
Heat capacity of workpiece 3.77 N/m¢ °K
Heat capacity of dies 3.77 N/mt °K

Radiation * stefann-Boltzman constant 85% 10"*N/mms (°*K)*

Heat convection coefficient 0.00295 N/s mn °K

Heat transfer coefficient from lubricant 4 N/s mn °K

0.95

Conversion rate of plastic work-rate into heat]
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Fig. 2 Process sequence of a longneck flange by conven-

tional method
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Fig. 3 Effective strain and temperature distributions at
initial stroke 5.5% of hot heading process
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Fig. 4 Effective strain, temperature and die pressure dis-
tributions of hot heading process

Fig. 5% 549 #AE Yeplle 180= 3]3}]
32 55 MN, 2oz 255 kJo|th, 2% =
Rrjolg] 912 HEo| A7t YR 7)7A HAF s

7RI} o] FEE AN w2 deE dag s
A B 30l A9 B T Axte] AAEo|
Hololl &5 25 WE F4% 3718 2olu st 71E
FHAA Yol B F B& ATE B 71AVE
000 Max. 5.5 MN
2 /_“_/\//\i
0 A—'//

STROKE(mm)

Fig. 5 Load-stroke relationship of hot heading process for
conventional method
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Table 4 Commerecially available thick-hollow pipe(um)
(® : Pipes that are used in simulation)
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Table 5 The comparison data of conventional process, proposed processes and final designed process

process . proposed process final designed
Conventional .
process (Semi—die (Semi—die prOCeSS(Seml_
analysis result angle 15°) angle 20°) die angle 25°)
Type of forming hot cold
Max. die load(MN) 5.5 28.2 19.1 16
Max. effective strain 2.90 2.90 2.93 2.97
Max. die pressure(MPa) 795 11,367 4,681 3,213
25.5(only for
Forming energy(kJ) 654 439 373
heading)
Material waste large small
Process time long short
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