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Optimal Design of the Forging Processes of Flare Nut
for Automobiles using Finite Element Analysis

Kyu-Tack Han? - Duk-Ryol Chu *

Abstract : Flare nut is an important part that used to joint a brake tube-end in
automobiles. It was made of SWCH 10A by machining. But we studied to make it by
metal forming. The main focus of this paper is to investigate an optimal forging
processes for flare nut using the DEFORM™-3D, commercially available finite element
code and tests. Actually, an explicit finite element analysis of the flare nut forging
processes has been carried out to predict an optimal shape of the flare nut and its
results were reflected in the tests of the forging processes design for flare nut. The
simulation results which had obtained from finite element analysis were contributed to
the forging processes design for flare nut. An optimal shape of flare nut showed
agreements with test results. Furthermore, this paper should contribute to a
development of the forging process for a variety of parts.

Key words : Flare Nut(Z#e] HE) Brake Tube-end(E2#lc]d FEH ¥) Forging(&x),
Rigid-Plastic Finite Element Analysis(7tAA #3124814)
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Fig. 1 Flow chart of process planning for flare nut
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Fig. 2 Geometry of flare nut
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Fig. 3 Forging process for flare nut
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Table 1 & 2t

Table 1 Material properties of SWCH 10A

AAE
am 9mm
ANAYE 340 N/mm? o|4
71 A & axlg 11 % °l%
43 dHFEg 45 % °1%
AT 85 HRB °)3&}
C 0.08~0.13 %
Si 0.1 % °lst
sleh Mn 0.3~06 %
Z4 P 0.03 % ©l3}
S | 0.035 % old
L Al 0.02 % °1%

231 frreadd 2134 A
o} WES 71FTHL FeA oA E
YidzFAos FUAE o|F L JYe Fdoln
2 AL 7F2R /48 ZAE 445
B REgRd GHERe 28 & A" &
Al SWCH 10A o %5582 M3 & A% Fig
4 ¢ AN, FAZAE A AFXNE
et g 2ol AR EA Y
O ¥9-18 & #44
6=0.282"" MPa
O #FEvydE
0< e <1
O mh2A%
#=0.08
O #AAEL
v=1.0 mm/sec
O 2A++
¢9.0x14.0 mm
O 2AM:

Newton-Raphson method

0.000 0240 0.480 0720 .960 1.200
Strain

Fig. 4 Stress-strain curve of SWCH 10A
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(1) initia! billet

{2) 15t process
(3) 2nd process
(4) 3rd process

(5) 4th process

Fig. S Punch & die of 1 - 2 process

Fig. 7 Mesh shape of forging process
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Fig. 9 Effective strain of forging process
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Fig. 10 Effective stress-time curve
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Fig. 12 Load-time curve
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Fig. 13 Nodal velocity-time curve
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Fig. 14 Photo of flare nut
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Table 2 Test of prototype

B =
) o #4 g | ¥
g2 q | ?
s | PEREASE A8,
A2 SWOH 10 |55 | %4
E2%7 | MPZNT2-C(8u0l ) | %% | 44
944 1682430?2;@% 35 | 94

Table 3 Process design effect of flare nut

TE | FTAE Hgaga s | AR
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