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Abstract A bolt manufacturing process is completed with continuous forging. Technical and economical
success of each process will depend on the appropriate process design and metal mold design for each
procedure. This study aims to analyze the moldings of first and second steps among the multi-step molding
processes of SCM435 bolt by use of the finite element method in order to achieve the reasonable process.
Since the processes of first and second steps analyzed by use of the finite element method consist of axial
symmetry, the transformed configuration of material satisfy the dimensions expected in process. In addition, the
uniflow line formed in material becomes smooth and consistent over the entire process. Therefore neither
molding of material nor inherent defect is expected.

Key Words : Finite element method, Molding, Forging, Metal mold.
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[Fig. 1] Molding process of torsion bar bolt
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[Table 1] Deformation resistance formular

1 o=Y,(1+5)
b
2 0 =Y, (1+ )" *f(x)
3 o =ae’
4 o =ae”f(z)
5 o =a+be’
6 o =(a+be)*f(x)
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[Table 2] Chemical composition of SCM435 bolt

C Si Mn P S Cr Mo

0.33~ | 0.15~ | 0.60~ | 0.03 | 003 | 09~ | 0.15~
038 | 035 | 085 | oaF | <8k | 12 | 0.03
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[Fig. 2] Shape of tension test piece
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[Fig. 3] Nominal stress-strain curves
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[Fig. 4] Real stress-strain curves
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[Table 3] Value of constant

a;(N) b; ¢
1 838.15 0.183
2 883.03 0 0.96
30 0 0.183
e 828.72 0 0.186
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[Fig. 5] Shape of Dies at first and second steps

51 3™ 3 1, 2tAX|C] s & HE

Z70of| AAE 4 3L 1GA L} 22 A oA FE
HEFHo| o]FolX|, 19A] FEFolA T %Pi%g
23.7%015 25k QHERol M) Tzt ES 12.9% o]
o et 1, 25 A BA el WS olof o
3t afjdo] Adgx]ojof 317] wiFol 15hALL 2TA o 4] 9]
24 FEANIS WA Aol E AET Fol 3
whlle} axbAle] 4Re B & Stk

5.1.1 7| 2E7tX|2] HEYUH oM
49 F 34 27] DAL 12A19 2904 ] 57
I Ao Fo) FEAELS + 49 Zo] 2A oA Y
] 297 gf/mm277}?<l RS

E

[

4953

(& 4] 1, 29419 5L (kg/mm’)
[Table4] Pressure contact at first and second steps
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[Fig. 6] Analysis result of flow line at first and second
steps
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[Fig. 8] Distribution of effective stress on first and second
steps at bolt head
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[Fig. 10] Analysis of effective strain at first and second
steps
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[Table 6] The maximum value of effective strain at first
and second steps

[Table 5] The maximum value of effective stress o d 1 &7 2 &4
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[Fig. 9] Distribution of effective strain on first and second
steps at bolt head
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[Table 7] Maximum molding force
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