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Table 2 — ANOVA results of variables on physical and mechanical properties of sandwich panels were made

Cas slie PEIRCIR (N PRV S x oo lie () ol Cis () colrs Sansss
) . ) C . P
s - . S5l (Us3) s Water absorption (%) Thickness swelling (%)
Source ;f var.iation (J&“L”KA) (JK\”L’&) (J&“L’K‘) impa}ct v
Modulus of Modulus of Bending ?tigg":a el ¥ el el ¥ el Ve
rapture elasticity strength ( J)g 2 hours 2 hours 24 hours
(Mpa) (Mpa) (Mpa) 24 hours
A .
A) ez & 0.000** 0.000** 0.002** 0.000** 0.000**  0.000**  0.000** 0.000**
Adhesive type (A)
(B) azeils
0.000** 0.136ns 0.061ns 0.000** 0.000**  0.000**  0.000** 0.000**
Density (B)
AxB 0.000** 0.000** 0.775ns 0.003** 0.864ns 0.930ns 0.000** 0.000**

(Non-significant) ,is s <5 pae NS «(Significant at 99%) ao,s 48 mha 55 Hls gtms 1%
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Figure 2- The effect of different treatments on flexural strength
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Abstract

Sandwich panels are one form of composite structures that are widely used. The objective of this
study was to investigate the effect of three types of resin: urea formaldehyde (UF), melamine
formaldehyde (MF) and the combination of urea formaldehyde + melamine formaldehyde (UF +
MF) and two core layer densities (400 and 500 kg/m®) on physical and mechanical properties of
sandwich panels made of date palm leaves waste. Press pressure, temperature, and time for all
panels were 175°C, 35 kg /cm? and 9 minutes, respectively. The final thickness of all panels was
selected as 25 mm. Physical and mechanical properties including water absorption (WA),
thickness swelling (TS), modulus of rupture (MOR), modulus of elasticity (MOE), impact
bending strength (IBS) and internal bonding (IB) of the samples were measured. The results
showed that there was a significant difference between the values of different treatments. Physical
properties (except thickness swelling) and mechanical properties of panels with a density of 500
kg/m?® was improved. The use of MF and UF + MF resins significantly improved the physical and
mechanical properties of sandwich panels.

Keywords: Urea formaldehyde, palm leaves, sandwich panels, mechanical properties, melamine
formaldehyde.



