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Design of eccentric forging process for camber bolts using finite element method
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Abstract: A new eccentric forging process for camber bolts has been suggested in this study. The camber bolt is manufactured
by a two-step process: the typical forging process for normal bolts and the trimming process for the eccentric flange. The
processes are performed under high forging load and generate a large amount of chip during trimming. A new forging process
has been required in order to overcome these problems. The eccentric forging is the new process in which the load axis is
offset from the central axis, as against central load applied in a typical forging process. The eccentric forging process could re-
duce forging load and save the amount of chip. In order to manufacture camber bolts by an optimum process, it is required to
adjust the geometry of eccentric die and the offset from the central axis.
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Figure 4: New eccentricity guidance die for reducing chip
amount
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Figure 6: New 4 stages process
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Table 1: Simulated results of chip size for eccentric amounts (design 1)

. Amount of X, X, X;-X,
Design 1 .
eccentricity (mm) | (mm) | (mm) (mm)
2.5 6.83 2.48 4.35
5 stages
2.9 574 | 3.04 2.70
process 33 401 | 379 | 022
4 33 549 | 0.16 5.33
stages
3.7 3.81 0.44 3.37
Process 4.1 224 | 224 0
322
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Table 2: Simulated results of chip size for eccentric amounts (design 2)

Amount of X, X, XX,

ecc(e;llt;llﬁz 1ty (mm) | (mm) | (mm)

3.3 243 1.73 0.7
4.1 0 2.28 -2.28

Amount of material|
reduction (mm?®)

About 700
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Table 3: Predicted forging load for eccentric for each stage

Amount of (Exzi.siing (guidanc3e.3die after
eccentricity (mm) ouidance die) modified)
Forging load (N)
stages process 5 stages 4 stages
1 404,000 348,000
2 512,000 520,000
3 492,000 -
4 1,128,000 912,000
5 1,960,000 1,146,000
Total press load 4,496,000 2,926,000
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Figure 7: Simulated results of maximum principal stress for dies
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(b) optimized eccentric forging process
Figure 8: Comparisons of chip weight after trimmed process

(design 2)
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Figure 9: Experiment results of fiber flow .for eccentric
amount 3.3 mm (design 2)
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