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for Ultra High Strength Bumper Beam
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Recently, the roll forming process is one of the most widely used processes for manufacturing automotive part. In this
study, flower patterns of roll forming process were designed to manufacture an ultra high strength bumper beam using the
finite element analysis. Three types of flower patterns such as the basic type, the rotation type and the split type were
designed based on the constant arc length forming method using the design software, UBECO Profil. Finite element analysis
was performed to evaluate the suitability of designed flower patterns in terms of the longitudinal strain and the bow defect.
The analytical results show that the split type represents more uniform longitudinal strain distributions and a good
dimensional accuracy than other types of flower patterns.
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¥ (constant arc length method)S- 71¥Ho 2 &lo] A& 2.2 949 &AM0| E Z2t "E A
Aol whel 7]3-3 (basic type), 3] 7 (rotation type) 2 ATl 214 E A ] AxE s A
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ok meh E2kY s 3742 333 T4E
= S7bES siglth. SEke Ee w3 A A (a) Basic flower pattern
e A $o do] ¥ dA F°] W (constant
radius method) ©. 2 FEF o} & 7Fx] #HS 2(1)3 <(
@°l <& 7t vre] w3 wg 9 Ao|[1]E Aute WIS

o Febel AAg WASGT.

A =57.2058 £kt O !
a

L =0.0175 x (R, + kt)x @)

(b) Rotation flower pattern

(c) Split flower pattern
Fig. 2 Flower pattern for manufacturing bumper beam
Fig. 1 Cross section and shape of bumper beam according to deformation procedure
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Table 1 Mechanical property of materials

Material MART 1470
Young’s modulus 206GPa
Tensile strength 1517MPa
Yield strength 1342MPa
Elongation 7.3%
Thickness 1.3mm
K 2365.92MPa
n-value 0.1224

Table 2 Conditions of FE-analysis for roll forming
FE-simulation S/W Abaqus 6.13, Explicit

Distance of the stands 500mm
Linear velocity 20m/min
Roll diameter 420mm
Friction coefficient(u) 0.1
Total number of roll pass 27passes
3.2 d9 & 44
2 AFelA = derE Ege ddls E&st
48 =& AAEY WA, & 2% 344 4
WA o w ARRets A - sH ERbS o] &ske] SfA
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Fig. 3 Defect in the 14th pass
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Fig. 5 Measuring points of longitudinal strain

(a) Side roll (b) Upper-lower and side roll
Fig. 4 Shape of bumper beam according to forming roll
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- | —®—Basic Point3
] . Q 0.030 H{—4A— Rotation Point1|
Table 3 Results for design of forming roll < |~y Roration Point3
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flower =
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Fig. 7 Measure method on bow
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Fig. 8 Bow defect for various flower pattern
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