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A Study on the Process Sequence Design of a Short-Neck Flange

Yong Suk Chang*, Jin Hwa Choi*, Beong Doo Ko**, Ho Yong Lee***, Beong Bok Hwang™****

ABSTRACT

The current three-stage cold forming process to produce a flange is investigated for the purpose of improvement of
manufacturing process. The main goal of this study is to obtain an appropriate process sequence, which can produce the
required part with less manufacturing cost. The current process sequence is simulated using finite element method and
design criteria are examined. Based on the results of simulation of the current three-stage process, a design strategy for
improving the process sequence is analyzed using the thick-walled pipes. Because it has a reduced process-sequence
without buckling of the workpiece or overloading of tools, the new process has distinct advantages over the conventional

process. Numerical results show that the newly proposed process with selected presses is the most economical way to

produce the required part.

Key Words : Flange(Z #A}), Cold Extrusion(*8 7F%}+%), Upsetting(Q Al %), Thick-walled pipe(5-74 ¥ ), Forming
process(’d & & A), Finite Element Method(F3+ 8.4 H)
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Fig. 1 Three-stage operations for producting of short-
neck flange
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Fig. 2 Deformation patterns for the first-step operation of
the conventional process
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Fig. 3 Deformation patterns for the second step operation
of the conventional process
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Fig. 4 Load-Stroke relationships for the conventional
Process
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Table 1 Selection of commercially available thick-walled pipes

Outer Wall thickness(mm)
diameter
(um) 30 32 35 37 40 42 46 48 50 54 55 58
1413 0 0 0 0 0 0 0
192.0 0 0 0 0 0 0 0 0
208.0 0 0 0 0 0 0 0 0
220.0 0 0 0 0 0 0 0 0 L 0
228.0 0 0 0 0 0 0 0 0 0 ¢
273.1 0 0 0 0 0 0 0 0 0 0
® : used in simulation, 0 : commercially available
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Fig. S Possibly one-step forging processes with proposed
die 1 (Case I) and 2 (Case II)
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Fig. 6 Deformation patterns of Case I : O.D. 220 (left) ;
0.D. 228 (right)

Fig. 7 Deformation patterns of Case II : O.D. 220 (left) ;
0.D. 228(right)
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Table 2 Comparison of the extrusion ratio between the proposed and the conventional processes

2nd
Operation
pera Forward Extrusion Backward Extrusion
Conventional process s=71.54% r=44 r=1.1
Processed process (O.D. 220) r=3.19
Processed process (O.D. 228) r=35l1
1 = Extrusion ratio, s = Upsetting ratio
At
JYezRE AEA ALY FASY AS
v ] Adstz 2 33 YA AL A Fab
50 | = Case2 (54mm) | 5000 & Bx3e AL B F JAd 2y 7IETAEH
- | e capy | t A 98 Aol vehted, dFA= NE
% ~ " 4000 FR w8 o}F @vhs Zolth oleg de A
" Fran -
2w \ o B A%R BN Zass 23R W
= Y oo oEA A A5E S AT A Bo
Sw ] 20003 Fo0 Ed FHol ZhAAe el ok 3,000
‘ MPa 24 F&o 7 glo] 33E& 3 5+ 3
10 4 - 1000

| | &g BAZTO
§ 1o Table 29 32 7|&FA3 AtE +F& 4
0 Stroke from BDC(mrn1)5 20 Z vlustel RS Ut Table 28 71£34
I AHEA AR T FEnE 42 v st

Fig. 8 Load-Stroke relationships for the proposed

processes
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Table 3 The comparison of the various forging data between the proposed and the conventional processes

conventional process

Max. load : MN(tonf)
Max. eff. strain
Forming Energy(MJ)
No. operation
No. die
material waste

process time

38.67 (3944)
3.59
1.29

3
6
much

long

Case I Case [
B_wm B
30.78 (3139) 32.72 (3337) 31.63 (3226) 30.86 (3147)
1.80 1.79 1.81 1.76
0.142 0.146 0.15 0.149
1 1 1 1
2 2 2 2
less less less less
short short short short
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of a certain billet
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