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A Study on the Applicability of Al6060S-T6 to Crash Box

Young-Deuk Lee

Department of UR Mechanical Convergence Engineering
Graduate School, Pukyong National University

Abstract

This study examined the possibility of replacing Al6082S-T6 with high
rigidity with Al6060S-T6 with relatively low rigidity. Tensile properties
were evaluated by making a tensile specimen in a crash box. The
compression test was evaluated with a crash box, and the compression
and crash tests were evaluated with a bumper beam assembled with a
crash box. The characteristics of the compression test of the
Al60825-T6 crash box, the compression test and collision test of the
bumper beam with the crash box were higher than those of the
Al6060S-T6, but the impact energy absorption efficiency was low. It is
judged that the damage range of the Al6060S-T6 crash box is smaller
than that of the Al6082S-T6, and the collision performance is superior.
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Table 1. Chemical compositions of applied aluminum alloys. (wt.%)

Cr | Cu | Fe | Mg | Mn Si Ti /n Al

Al6082-T6| 0.163 | 0.075 ] 0.208 | 1.048 | 0.606 | 1.205| 0.024 | 0.044 | Bal.

Al6060-T6| 0.009 | 0.018 | 0.200 | 0.413 | 0.040| 0.511|0.027| 0.019 | Bal.

Table 2. Mechanical properties of applied aluminum alloys.

Tensile strength|Yield strength Elongation
(MPa) (MPa) (%)
Al6082-T6 335.1 314.2 13.5
A16060-T6 232.5 218.3 12.3
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Fig. 1. Cutting position of specimen in crash box.
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Fig. 2. Shape and dimensions of tensile specimen obtained from crash

box. (unit : mm)



2.3 =A™

2.3.1 34 ¥

o4 Mae] 93 ABe A w4 me Aolrh gom
2[13] 22 =44 Azl ©E ¥uE fst] AZsidn. Fig 3&
ESARER AL8-3k A4 = UERA T Al6082S-T6,

239t A PSS 800t AH  Z#H (THP-8000, +=)E o] &3}

AR 25 £5 = SmmfsecE F3)5F T



Fig. 3. Shape and dimensions of crash box. (unit : mm)
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Fig. 4. Shape and dimensions of bumper with crash box. (unit : mm)
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Fig. 5 Appearance of collision test method.
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Fig. 6. Typical tensile stress - strain diagram obtained from tensile

specimen.
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Table 3. Results obtained from three kinds of tensile specimen.

Specimen o, (MPa) o, (MPa) e (%)
Mean 337.9 318.8 15.8
Std 4.8 5.8 1.2
Al60825-T6
Max 347.0 329.4 18.0
Min 331.7 312.8 11.6
Mean 2524 235.9 13.4
Std 6.6 6.7 1.0
Al6060S-T6-#01
Max 264.8 248.1 15.9
Min 237.6 4830 11.6
Mean 230.0 2| 12 13.4
Std 4.3 5.6 1.3
Al6060S-T6-#02
Max 236.8 220.0 15.8
Min 218.2 196.2 9.4
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Table 4. Results obtained from the compression test of three kinds of

crash box.
Specimen Max load Mean load | Absorption efficiency
(kN) (kN) (%)
Al6082S-T6 161.4 111.1 68.8
Al6060S-T6-#01 132.8 102.9 77.5
Al6060S-T6-#02 131.0 95.2 72.7
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(©)
Fig. 10. Appearance after compression test of three kinds of crash

box. (a) Al6082S-T6, (b) Al6060S-T6-#01, (c) Al6060S-T6-#02
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Fig. 11. compression load - time diagram obtained from compression

test of bumper beam with crash box.

Table 5. Results obtained from the compression test of bumper beam
with crash box.

Specimen Max load Mean load | Absorption efficiency
P (kN) (kN) (%)
Al60825-T6 155.3 80.5 51.8
Al6060S-T6-#02 123.5 70.5 57.1
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Fig. 12. Comparison of compression load and absorption efficiency
obtained from compression test of bumper beam with crash box.
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(b)
Fig. 13. Appearance after compression test of bumper beam with

crash box. (a) Al6082S-T6, (b) Al6060S-T6-+#02
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Fig. 14. Collision load - time diagram obtained from collision test of

bumper beam with crash box.

Table 6. Results obtained from the collision test of bumper beam with

two types of crash box.

Specimen Max load Mean load | Absorption efficiency
P (kN) (kN) (%)
Al60825-T6 173.0 88.2 50.9
Al6060S-T6-#02 138.7 74.9 54.0
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Fig. 15. Comparison of collision load and absorption efficiency obtained

from collision test of bumper beam with crash box.
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(a)

Fig. 16. Appearance after collision test of bumper beam with two

types of crash box. (a) Al6082S-T6, (b) Al6060S-T6-+#02
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