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A Study of the Application of Cold Forging Technique for a Big
Flange Bolton coupling
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Abstract: Due to increasing demands for environmental protection and cost reduction, the application of cold forging
technology in the production of large-sized flange bolts, which was mainly manufactured through hot forging, has become
necessary. An investigation was conducted on the die design of preform dies for cold forging a large-sized flange bolt. The
die design, which utilized the upsetting process, was determined insufficient due to the excessive principal stress exerted
on the die. Nevertheless, the die design utilized in the trimming process showed its compatibility with the cold forging of
the flange bolt. The die design was evaluated using the Finite Element Method (FEM) to identify the most optimal state
in terms of the preform die's outer diameter. As a result, the results of the study have been applied to the actual
manufacturing process, leading to the creation of a forging die with an extended lifespan.

Key Waords: Cold forging, Die design, Die life, Large sized flange bolt
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Table 1 Chemical composition of SCM435 steels [wt.%].

Element C Si Mn Cu Ni Cr Mo

SCM435 | 036 | 020 | 0.76 | 0.01 | 0.04 | 099 | 0.16
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Table 2 The specifications for used cold former

Item Contents
Forging station 4 station
Forging load 450,000 Kgf
Cut-off dia @30 mm
Cut-off length 40 ~ 250 mm
Max RPM 65 pes/min
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Fig. 1 Spheroidized microstructure of chromium
molybdenum steel (SCM435)
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Fig. 2 Siressstrain curve of the spheroidized
SCM435 steel

Table 3 The specifications (SPEC) and measured
value (ACT) of the SCM 435 steel used

TS [MPa]
SPEC 588 | 470 | 201 701

YS [MPa] | El[%] | RA [%]

ACT 521 451 25.8 70
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Fig. 3 The procedural steps for (a) hot forging and (b)
cold forging with an upsetting process a large
flange bolt
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Table 4 Mechanical properties of the materials used
insert ring and shrink ring

Mat Hardness Young’s YS
. [HRC] modulus [GPa] [MPa]
GTi50 87 540 3,300
SKD61 56 212 1,300

(@) 0 max = 1.885 MPa

(6) 0 max = 4969 MPa

Fig. 5 FE Analysis results of the #4 die (a) and #4
punch
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Fig. 6 The procedural steps for cold forging a large
flange bolt with a trimming process
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d [mm] FEM simulation results
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Fig. 7 Change in principal stress value inside the 2nd
dies according to the exterior diameter(d) of
head part of 1st dies
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Table 5 Total number of forged product(Nf) according
fo the exterior diameter(d) of heod part of 1st
preform die

d [mm] | 2795 28.45 28.95 29.45 29.95

Nf 72,000 | 94,000 | 110,000 | 125,000 | 150,000
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