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A Study on Low-Velocity Impact Characterization of
Various Sandwich Panels for the Korean Low Floor Bus Application

Kwang-Bok Shin, Jae-Youl Lee and Sang-Jin Lee
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Abstract

In this paper, a study on low-velocity impact response of four different sandwich panels for the
hybrid bodyshell and floor structure application of the Korean low floor bus vehicle was done. Square
samples of 100mm sides were subjected low-velocity impact loading using an instrumented testing
machine at six energy levels. Impact parameters like maximum force, time to maximum force,
deflection at maximum force and absorbed energy were evaluated and compared for four different types
of sandwich panels. The impact damage size and depth of the permanent indentation were measured by
3-Dimensional Scanner. Failure modes were studied by sectioning the specimens and observed under
optical microscope. The impact test results show that sandwich panel with composite laminate facesheet
could not observe damage mode of a permanent visible indentation after impact and has a good impact
damage resistance in comparison with sandwich panel with metal aluminum facesheet.
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Fig. 1 Design concept of Korean low floor bus

Sandwich Pans!




508 e

Table 1 The types of sandwich panels considered
in design stage

Objective Facesheet {Core Thickness, | Weight
Name* . .
Part Material  |Material (mm) (kg)
Glass fabri Aluminum 5052
GE/AH |22858 18000 o evcomb 3.0/254/1.5] 0.08
Bodyshell ([%vp;gw (3/8"-5052-0,0025")
BAisa CK-100
GE/BA |NF4000 - 3.0/25.4/1.5| 0.11
) (Contour type) /254/1.5
Aluminum 5052
AL/AH ALumi Honeycomb 1.2/16.0/1.2| 0.08
Floor ;”Zm’““m (3/8"-5052-0.0025")
Foaming
ALFA Alumi 5052 1.2/16.01.2] 0.14

* Abbreviation of facesheet/core material

Table 2 Mechanical properties of facesheet materials

Facesh Tensile In-plane shear Densi

et . .
mj:;.:' Direction |Modulus |Strength {Modulus |Strength (k;":g

(GPa) |(MPa) |((GPa) |(MPa)
WRS580/ Fill 20.81 | 424.83
. . 1

NF4000 | Warp 18.71 | 414.88 420 8571 850
Aluminum .

5052 - 70.30 | 193.00 | 25.90 | 138.00 | 2680
* Yield strength

Table 3 Mechanical properties of core materials

=7

Compressive Shear

Modulus [Strength {Modulus (Strength (?(;n:g
(GPa) |(MPa) |(GPa) (MPa)

Core material

Aluminum 5052
Honeycomb
Balsa CK-100 3.92 12.67 0.16 2.94 151
Foaming
Aluminum 5052
* Plate shear property

137 | 255 | 051" | 172 59

4.67 317 1.73 9.20 473
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Fig. 3 The fabricated sandwich specimens
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Fig. 4 Impact test machine

Fig. 5 3D scanner
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Fig. 6 Force-time histories for bodyshell sandwich
specimens with different impact energy
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Fig. 7 The summaries of impact response for
bodyshell sandwich specimens
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(a) AL/AH specimen

(b) AL/FA specimen

Fig. 15 Diagram illustrating post-impact damage for
the floor sandwich panels
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