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Recently, automobile market trends have taken a turn towards eco-friendly

Received 29 April 2022 vehicles in response to environmental regulations framed to encourage
Revised — 30 May 2022 carbon-neutral forms of transportation. The biggest challenge to achieve this
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goal is adequate weight reduction of the frame of the vehicle. To achieve this,
car manufacturers have to replace existing steel system frames with aluminum
KeyW?rds.' alloy-based frames. In this study, the basic parameters for related analysis were
;«lu@r;un;( alloy identified based on extensive mechanical tests by considering the use of
pringbac ) o A6014-T4 material to fabricate automobile parts. In particular, finite element
Computer aided engineering . . . .
' ) analysis and comparative verification were performed based on the result of a
Plastic working .
) i U-bending test.
Yoshida-Uemori model
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Table 1 Mechanical properties of A6014 with different orientations

Tensile E YS TS EL Revalue
direction (GPa) (MPa) | (MPa) (%)
0° 58.9 123.96 | 234.52 23 0.41
45° 57.9 12248 | 229.44 22.5 0.99
90° 56.7 120.71 |225.303 | 21.5 1.02

Engineering Stress (MPa)

0

0.05

g =

Engineering Strains

0.15 0.2

—yexp(—nye€)

0.25 0.3

Fig. 1 Engineering strain-stress curve of A6014
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(a) Speiciment of Tension- compression test

Strain (%)

Stress (Mpa)

(b) S-S curve of Tension-compression test
Fig. 2 Tension-compression test

Table 2 Value of Springback
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Axis

(a) 3D modeling (b) Section A-A’
Fig. 3 Results for U-bending Test

(b) Test without BHF
Fig. 4 Schematic of U-bending friction test
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(b) Result of friction test

(a) Speiciment of friction test
Fig. 5 Friction test

Table 3 Result of U-bending friction test

Maximum punch force N
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Table 4 Results for Yoshida-Uemori parameter by matpara
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Fig. 7 Derivation Yoshida-Uemori parameter by matpara

3.2 Sprlngback 5l A
59 25141 HEATEY0]Ql AutoformS o|-&3t0] A3
AABIGT). TEEAI0.15, 0.2, 0.3), ZA3FA(SH7As), o]
st Y-URE), 24T 37|2mm, 4 mm) £ 3719 QJIAS
ggoto] U-ig A} 7P SARE 23Rt E]lsty] 913t sf
] ”% E*Xﬁi’# e opde gt
S'S]EH 7M1= A%
= Autoformei| A #
) (), m 2712 032 A
d3ta], ol 543, Y-U
o= 71 Wol &85+

*'I-“Zj

ARO
TET

-‘a‘ﬂ%‘/\l gEE Ql

oga:] AY- UEB‘ o A
71 2 mme} 4 mm=z
7] 9Jat M =S
gt Ui

A3 HE 2 Fig.

o _‘

o

H
ol
o



Journal of the Korean Society of Manufacturing Technology Engineers 31:3 (2022) 177~184

Table 5 Parameters and their levels

Test. Coefficient Hardening Mesh
No of friction curve size
1 0.15 Isotropic 2 mm
2 0.15 Isotropic 4 mm
3 0.15 Kinematic 2 mm
4 0.15 Kinematic 4 mm
5 0.15 Y-U 2 mm
6 0.15 Y-U 4 mm
7 0.2 Isotropic 2 mm
8 0.2 Isotropic 4 mm
9 0.2 Kinematic 2 mm
10 0.2 Kinematic 4 mm
11 0.2 Y-U 2 mm
12 0.2 Y-U 4 mm
13 0.25 Isotropic 2 mm
14 0.25 Isotropic 4 mm
15 0.25 Kinematic 2 mm
16 0.25 Kinematic 4 mm
17 0.25 Y-U 2 mm
18 0.25 Y-U 4 mm
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U-bend test

3D Scanning

»’v

Fig. 8 CAE U-bending tool (a) Set up (b) Synchronization
reference geometry
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