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Abstract In this paper, the automotive beam using
carried out. The anlysis model is the beam of actual
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aluminium foam is designed and the impact analysis is
size with B- type section structure. At the frontal crash of

low speed, ANSYS AUTODYN is used by predicting the behavior of deformation and its internal energy. By
the use of 7075-T6 aluminum alloy, the weight is reduced as much as 55% than steel. The deformation at the

bumper foam of aluminum is similar with that of steel and the impact energy reduction at aluminum is more
than steel. The foam filled with aluminum as much as 50 % has more impact energy absorption than the

completely filled aluminum foam.
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[Z 1] Property of Al 7075-T6

Young’s Modulus (MPa) 7.17x10*
Poisson’s Ratio 0.33
Mass Density (g/cm’) 2.81
Tensile Yield Strength (MPa) 503
Tensile Ultimate Strength (MPa) 572

¥l He) ol AL SRulE B 1A U
W Bl ulste] ulFo] 2L, FAo|UR] F47t &
Sk dRelE E oY FRAR Y 37 g2
22 & 7HA ], B A4 Closed Cell S AME3HSICH
1% 494 Case 12 Fx8 74 Ao 71 ¥H o=
A 3 mmo] FAE o, Case 2~5& LRy &
32 AT 9 g2l W Yol o g2 o
A &5 7R magsilch

[zl 1] Hs Ho) %@P IR EARSIEA]

S flatol ®m w2 9 29} Zo] Zo] 720
mm, & 80 mm, =°]| 73 mm, 57 1.5 mm&} 2.5 mm 2
3.0 mme] |22 g 519ict Wn ¥le ANSYSO|A]
AT ER= Al 7075-T6 A oln, E4A &= & 1o Leh
o,

+ Structural Steel

+ Aluminum Foam
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1553



Fately| et =ma] 41278 A43, 2011

* Al 7075-T6

+ Aluminum Foam
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* Al 7075-T6

* Aluminum Foam
50%

* Al 7075-T6

* Aluminum Foam
100%

<Case 2> <Case 3>

* Al 7075-T6

+ Aluminum Foam
50%

<Case 4> <Case 5>
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Load(N)

[38 5] 7]& &4 H2E AR

Compression Test

—Aluminum Foam

Displacement(mm)

[32 6] ¥=4d dolH
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(& 2] &FulE &9 718 2494

Aluminum Foam
(Closed Cell)
Mass Density (g/cm’) 0.308
Young’s Modulus (MPa) 460
Tensile Yield Strength (MPa) 1.65
Poisson’s Ratio 0.33
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221 A A shM=EA

HH ol ZEALS AP 2.5 MPH4 kmh) 9 5
MPH(8 km/h)o] SEH3E 7202 AMgsla glon,
olFt £ER FE Al A Y B FEol S4E0] Ao
S e S48 7HES gkl ek el
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[E 3] ZF Case’ A4 2 Q4 74

JLE Nodes Elements
Case 1 3,330 10,142
Case 2 5,240 12,220
Case 3 5,452 12,708
Case 4 5,344 12,095
Case 5 5,842 12,808

—fiiove

(23 8] 74 % 4% =

)



Rl B2 AGT AEA WS W HA W S5

ZEA Y AR F2§ ZolL FHS qAES
1800 kgo& 7Pgstglon], 19 83} o] ZHe] o
B AR AARE DAL FEAS H 0
2222 m/s(F 8 kmh)e] &5 2AL Foh 2|
RE ol 7k Case® W WO FHL T 49

S ow—
it

—\T-F_R ool
£ o o my S

£

[® 4] Z Case’d ®l¥ R} F

Beam(kg) Foam(kg) Total(kg)

7.1 7.1

2.1 1.1 32

1.4 1.1 2.5

2.1 0.6 2.7

0.6 2.0

5 o] abo] w2 %o
wel 31 LHTOHLVM XPXﬂ

ke
BrEo|A o 2.177 mmo|n] &
o A| & 5.572e+04 J/kgo|iL 2}
L Zof Yol U R]= 9.407¢+03 Jkg

oftf. T2 7.1 kgl 2 FHI FEA A Fred

83.1 % 71 Lhmlgt W] Zpg gt

2]

DISPL. ABS (mm)
2.177e+00

1.959e+00
1.742e+00
1.524e+00
1.306e+00
1.089e+00
8.711e01

6.534e-01

4.358e-01

2.181e-01

5.060e-04
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INT.ENERGY (J/kg)
5.572e+04

5.015e+04
4.457e+04
3.900e+04
3.343e+04
2.786e+04
2.229e+04

1.672e+04

1.115e+04

5.574e+03

2.415e+00
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Case 29] ¥y 9 Roux|= 19 102} Zok W
P2 L 2214 mmo|H] FE F RS Hof 1o
YA= 2.704e+05 Jkg, AA|AZB ol = 8.444e+03 J/kg
o] A5t

DISPL. ABS (mm)

I 2.214e+00

1.993e-+00

1.772e+00

1.550e+00

1.329e+00

1.108e+00

8.864e-01

6.651e-01

4.438e-01

2.225e-01

INT.ENERGY (J/kg)
27048405

1.186e-03

2.433e+05

2.163e+05

1.893e+05

1.622e+05

1.352e+05

1.082e+05

8.112e+04

5.408e+04
2704e+04

1.787e+00
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Yol A 5.290e+ 04 Jkgolch FaFo] 2.5 kgo] L ¥
YT 22 mm AL AR FEUR| 9 E489|

93.7 %2 dFulE &2 283 o2 Hy ylof u|sly
T4 5o Az AL B 4 QAQlth

DISPL. ABS (mm)
2.209e+00

1.988e+00
1.767e+00
1.547e+00
1.326e+00
1.105e+00
8.841e-01

6.633e-01

4.425e-01

2217e-01

8.546e-04

INT.ENERGY (J/kg)
8.446e+05

7.602e+05
6.757e+05
5.912e+05
5.068e+05
4.223e+05
3.379e+05
2.534e+05

1.689e+05

8.447e+04

2.835e+00
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Sk R IRUE L IREY

Case 42| W B oAl 15 129F g
P #2213 mmoln] F& & BT FHof| yiFel
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WO A= 1.989¢+03 Jkgo|th FaF-2 2.7 kgo]il ¥
P2 22 mm2 o2 GFvlE F Y YEI vt
At FEo RS Fgo] 9.5 %E 71 =Tk

DISPL. ABS (mm)
2213400

1.992e+00
1.770e+00
1.549e+00
1.328e+00
1.107e+00
8.859e-01
6.647e-01
4.435e-01
2.224e-01

1.232e-03

INT.ENERGY (J/kg)
3.993e+05

3.594e+05
3.194e+05
2.795e+05
2.3%6e+05
1.997e+05
1.597e+05
1.198e+05

7.987e+04

3.994e+04

1.525e+01
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W
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Case 5] Wgg 9l Wieux= 29 133 L) ¥
P 21 2.298 mmo| F5 AR o] Wil
Y2 2.892e+06 J/kgo| il Ap| Aol WA= )
oW A= 1.023e+05 Jkgo|th L 2.0 kg 2 7}

3 A9t
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DISPL. ABS (mm)
2.298e+00

2.069e+00
1.839e+00
1.609e+00
1.379e+00
1.149e+00
9.195e-01
6.897e-01
4.599e-01
2.301e-01

3.461e-04

INT.ENERGY (J/kg)
2.892e+06

2.602e+06
2.313e+06
2.024e+06
1.735e+06
1.446e+06
1.157e+06
8.675e+05

5.784e+05

2.893e+05

1.083e+02
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257k A9 ulgEt S B 4 Agionl, v o]
AaEL Case 15E] Case 57FA] ZFzF 83.1 %, 96.9 %,

7 %, 99.5 %, 96.5 %E L)
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[E 5] 2 Caserd W 2 ol gk
INT. Energy (J/kg)
Bumper
Beam
55,720
270,400
844,600
399,300
2,892,000

DISPL. ABS

(mm) Stay

2.177
2.214
2.209
2213
2.298

Case 9,407
8,444
52,900
1,989

102,300
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