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A forging die design to improve the flower shape of flange bolt
Kwan-Woo Kim' - Geun-Tae Lee’ - Hae-Young Cho'

Lo FAA FEE AAstTS BT AR oMot 22 s sk EAAE A o, R Witz
APk A9 i A 2Ry Reke] Aol WA 4 glrk o] A A5 AHE % EA As Tof BAEE
oF71& 4= 9ol ool gk JjAde] etk B mielMe WA BE Ege) F3 A%s s 9 28 A
AEE Ajketazl shgltk ol & fldf 7] @ TANA shte] WA MeR 58& Al £4¥ 395
A8 92 FHL 48 F¥essA FE=Q) DEFORM-3DE o] &3] AlEdeld s9lal, sjxads 7w dx
S o] Ane] AFdE ATt

FAo: A ZE, E9] 4 A3, fRaay, Widx

Abstract: Flange bolt has a circular flange under the head that acts like a washer to distribute the clamping load over a large
area. Flange bolt has usually been manufactured by cold forging. Flower shape defect occurs in the flange forging stage. This
defect causes lack of dimensional accuracy and low quality. So it is needed to improve these forging defects. In this study, die
design method for flower shape defect of flange bolt was suggested. In order to improve flower shape defect, inner diameter
of the addition die in conventional forging process was modified. The forging process with applied modified die was simulated
by commercial FEM code DEFORM-3D. The simulated results for modified die were confirmed by experimental trials with the
same condition.
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Table 1: Measured dimensional results of experimental and
simulation for M10 flange bolt
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Classification experiment \ simulation
d (mm) 21.6

d, (mm) 21.60 21.62
d, (mm) 21.20 21.31
d, (mm) 0.40 0.31
R, 0.0185 0.0143
Vi (%) 1.85 % 143 %
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Figure 3: Designed die and punch of multi-stage forging
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(a) forging process
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(b) comparisons of simulated results and experimental ones
Figure 4: Simulated results of M10 flange bolt in 3rd stage
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Figure 5: Effective strain of M10 flange bolt in 4th stage
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Figure 6: Change in volume of flange in 4th stage to im-

prove flower shape defect
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