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Characteristics of Sandwich Panels and Indoor Composite Materials

Wansoo Huh', Sang Won Lee’, Jang Yup Kim', Jong Ho Lee”

ABSTRACT

In this paper, the sandwich panel composites consisting of core material and face sheet were studied to
evaluate the mechanical properties, noise level and fire resistance including flammability, smoke, and toxicity.
Four types of sandwich panel were prepared using various kinds of panel and honeycomb materials. It was
observed that Al honeycomb/Al skin composite materials had the excellent flatwise tensile strength and edgewise
compressive strength compared with other types of composites. The flatwise compressive strength and flexural
strength of Nomex honeycomb/Al skin composite were higher than those of other composites. PMI form/Al skin
composite showed the higher core shear strength and facing bending strength. From the experimental results of
flame resistance tests, it can be said that the phenol based skin composite has the excellent flame retardation
properties, which are similar to those of the commercial skin composites.
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Table 1 Specifications of Core Materials
Aluminum Nomex 3
Honeycombl Honeycomb® PMI
density (kg/m’) 48 48 753
cell size 95 42 _
(mm)
compressive
strength(KPa) 1792.6 1903 1468.6
shear <
2
trength(KPa) 13789 11583 12755
1. Aluminum 5052
2. Aramid fiber coated with phenolic resin

3. Polymethacrylimide foam

Table 2 Preparation of Composites

facing materials core materials
| A type aluminum Al. Honeycomb
r ‘B type aluminum Nomex honeycomb
C type aluminum PMI
D type phenol resin Nomex honeycomb

adhesive sheet

[T« ——— core material

facing material

Fig. 1 Constituent unit of sandwich panel.
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Fig. 2 Schematic diagram of compression test.

(a) edgewise compression, (b) flatwise compression
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Table 3 Mechanical properties of sandwich panels

Types
A B C D

flatwise tensile strength (MPa) | 345 1.18 142 0.79

flatwise compressive strength
(MPa)

edgewise compressive strength

(MPa) 8.06 6.88 6.95 5.71

sandwich core shear stress 0.93 113 131 0.93

(MPa)
sandwich facing bending stress 1064 1 1300 | 1528 | 1082
(MPa)
flexural strength (MPa) 2754 1 3035 | 2839 | 2518
displacement (min) 4.0 10.6 14 13.6
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Fig. 3 Transmission loss vs. frequency for sandwich panels.
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Table 4 Flammability Determination

PL2

2<PKI10

P>10

SK100
100<SK 150
S$>150

P(sec), S(cmz)

Table 5 Results of flammablility
P(sec) S(cm?) Results
phenol resin face sis Approved
material (P) ° ’ pp
imported product (S) - 47.1 Approved
imported product (C) - 459 Approved

Table 6 Classification of oxygen index

Class Oxygen Index
10 = 70
I = 45

]
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w
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13 = 28
14 = 20
NC < 20

NC : Non-Classified
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Table 7 Transmission(%) and optical density(Dy)

Transmission Optical Density
(%) (Dw)
phenol resin face material <
922 4.65
(P)
Imported Product (S) 81.5 11.72
Imported Product (C) 79.9 12.86

Table 8 value of obscuration due to smoke in the course of
the first four minutes of the test, VOS4

DI | D2 | D3 | D4 | voss

phenol resin face |y 5o | a6 | 234 | 147 | 6414
material (P)

imported product (S) | 1.746 | 2.94 | 4.16 | 3.019 | 11.865

imported product (C) | 1.746 | 3.547 | 6.039 | 3.66 | 14.992

Table 9 Critical concentration and analytical concentration

mg of gas/g of materal, t;
cc henol resi
phenol resmm
me/m® . Iinported Imported
(mg/n) | face E‘g‘e“"' Product (C) | Product (S)
co 1,750 229.62 145.44 157.12
CO: | 90,000 305.31 313.44 367.18
HCl 150 4.50 0.076 0.0049
HBr 170 0.011 0.1 N.D?
HCN 55 N.D.2 N.D2 N.D2
HF 17 N.D? N.D.: N.D?
SO, 260 4.50 6.36 8.90

1. critical concentration
2. non-detectable
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Table 12 Grid 2 for ceilings and ceiling coverings

10 Il 12 13 14 NC

FO

F1

F3

F4

F5

@ : phenol resin face material(P)
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