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Abstract— Aluminum Honeycomb Panel is flat and has 

excellent rigidity. The core layer is the hexagonal aluminum 

honeycomb, adhered to the face plate and the sole plate by 

adhesive glue. The diversionary honeycombs can bear the 

pressure coming from the plates which provide the superior 

flat and rigidity, if the plates are very large. The panels are 

light weight and saves energy. Under 1/5th, 1/6th and 1/7th 

weight of wooden board, glass and aluminum in the same 

volume that reduce the cost of transportation and energy and 

at the same time making installation very easy. The 

Aluminum Honeycomb Panel is good for the environment as 

it is free from release of harmful gases and is easy to clean 

and recycle. The product is moisture proof and it is coated 

with PVDF paint which enables the color to be durable and 

free from mildew and deformation in damp environments. 

From high performance off-shore racers to the recreational 

run about, honeycomb composite panels have superior 

strength-to-weight ratios, better toughness, and moisture and 

corrosion resistance for demanding applications. 
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I. INTRODUCTION 

That critical qualities are must have for hulls, decks, 

bulkheads, and more. Low density option matched with 

superior mechanical properties make honeycomb core 

products more desirable than traditional balsa wood and 

foam products, it has high strength and stiffness 

characteristics during regular loading conditions, the shear 

failure mode of honeycomb allow it to continue the function 

after its yield strength has been exceeded. Unlike some 

competitive core materials the immediate loss of function 

does not occur. Thus, we are proposing the use of 

honeycomb material in marine applications over the regular 

aluminum sheets. 

To replace the existing aluminum sheet from the 

body of small boats with the Aluminum honeycomb panel of 

equivalent strength so as to reduce the weight of the 

structure without compromising the strength.  

A. Objectives of Project are 

To reduce the weight of the boat. 

 To increase the strength of the boat. 

 Increased performance. 

 Increased payload capacity. 

 To reduce the cost of the boat. 

II. FEA 

A. Boundary Conditions 

 
Fig. 1: Boundary Conditions 

B. FE Results 

 

 

 
Fig. 2: FE Result 

Max displacement = 6.01 mm, Facing Sheet Max vonmises 

stress  = 20.34 Mpa, Core Stress = 0.0098Mpa 
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III. CALCULATION 

 
Fig. 1: Dimensions 

A. Facing Skins = Aluminum 7075 T6clad sheet 

Simply Supported Beam 
Thickness t1 and t2 = 0.3048mm 

Where h= 1.0 inch =25.4mm 

t =0.012 x 25.4 

t = 0.3048 mm 

Yield Strength = 462 mpa 

Ef Modulus = 71 GPA 

Poissons Ratio  = 0.33 

Core 2.6 pcf =41.65 kg/m
3
1 lb/ft3 = 16.018463 kg/m3 

tf= 1.027 x 25.4 

tf = 26.08 mm 

= 26.08 - 0.6 

Thickness tC   = 25.485 mm 

From Table I 

EC Modulus = 1000 Mpa 

Longitudinal shear = 2.4 MPa 

GL Modulus = 440 Mpa 

Transverse shear = 1.5 Mpa 

GW Modulus = 220 MPa 

Stabilized Compression = 4.6 MPa 

Where (load) P = 9 x g x w 
Considering a centerpoint loaded beam with b = 

298 mm and l = 1784 mm and   P = 128.2 N 
vc = l x b x h  =  1.784 x 0.298 x 0.0254 

vc   =  0.0135    m
3
where vc = volume of core 

mc   = 0.0135 x 41.648 

Where mc= mass of core 

mc= 0.56 kg 

vf = l x b x 0.0006 = 1.784 x 0.298 x 0.0006 

vf =0.00031 m
3
                                             

where vf = volume of face sheet 

mf = 0.00031 x 2810 

mf= 0.893 kg 

Total mass = mc + mf 

= 0.56 + 0.893 

= 1.453 kg 

Load (P)    =9 x9.81x 1.453 

= 128.2 N 

B. Beam 

1) Bending Stiffness   

 

 

D       =         2158.6 N-m
2
 

Where h =  tf + tC 

2) Shear Stiffness 
As the core shear here will be taken by the weaker transverse 

direction - take GC = GW shear modulus 

S = (0.298) (26.08 x 10
-3

) (220 x 10
6
)  

S = 1.709 x 10
6
 N 

3) Deflection 

Bending + Shear 

 
=     7.025 x10

-3
 + 3.345 x 10

-5
 

= 7 .058 x 10
-3

 m 

d = 7.05 mm 

Where kb and kS are deflection coefficients from page 11 

4) Facing Stress 

 

 
Sf = 24.49 MPa 

So calculated stress is less than face material 

typical yield strength of 450 MPa, thus giving a factor of 

safety. 

Where M is Maximum Bending Moment 

expression from page 11 

5) Core Stress 

 

 

 
=   0.008 MPa 

IV. CONCLUSIONS 

In this paper we have validated the honeycomb structured 

composite materials which is used for building the boats. 

We have compared the results of hand calculations and FE 

Results as given below. Result shows 90 percent correlation.  

Parameter 
Theoretical 

results 

FE 

Results 

Max displacement 7.05 mm 6.01mm 

Facing Sheet Max 

vonmises stress 
24.49  MPa 20MPa 

Core Stress 0.008  MPa 0.009Mpa 

Table 1: Conclusion 
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