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Abstract— Reduction of mass has always presented a 

challenge to the Design Engineer. A typical example of this 

is in the Aircraft Industry, where every extra kilogram of 

structural mass costs the Airline operator thousands of rends 

each year. This led engineers to look to more efficient 

structures, and in 1938, a patent application went through for 

Honeycomb manufacture, by a company in the U.K called 

Aero Research Limited. The basic idea was to use the 

Honeycomb as a shear web between two skins. At this stage 

the Adhesive Technology was not yet sufficiently developed 

to bond skins directly on to Honeycomb. The engineers, 

seeing the benefits of a lightweight expanded core with 

integral skins, carried on with the development of using end 

grain balsa as a core, bonded to plywood skins. This 

particular sandwich or bonded structure was used extensively 

on the Mosquito and Vampire Aircraft. The development of 

Epoxy Resin made possible the bonding of aluminum skins 

to Aluminum Honeycomb. This occurred in 1954. Since then 

many developments in the Honeycomb field have taken 

place. One of the most common materials used in Aircraft 

structures today is *Nomex Honeycomb. One such 

development is the Fibrelam Panel which has a Nomex 

Honeycomb core with integral epoxy glass skins. This panel 

is used extensively for flooring in many of the world's major 

Airlines. The material is also used for partitions, Aircraft 

galleys, and overhead bins. This paper describes the 

technology developments created by composite material. 
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I. INTRODUCTION 

The history of aviation is long. Over time, the aviation market 

has evolved to be highly responsive to customer needs and 

hairline profits controlled by oil prices among many other 

factors. However, be it commercial or VIP business jets, all 

of those jets must have interior structures made from light 

weight honeycomb panel materials. These are composite 

materials, really light weight yet very strong. They are fire 

resistant, long lasting, and resistant to fatigue. They must go 

through rigorous structural analysis and certification 

procedures before they are allowed to be installed on any 

aircraft and flown. 

Innovations in aircraft design, motor vehicle 

technology and light-weight construction have formed the 

basis for the development of honeycomb structured panels. 

Their decisive advantage is low weight, combined with great 

structural strength. Because of their anti-shock properties, 

honeycomb structures are today used as shock-absorbent 

layers both in automobile construction and in sportsgear and 

sport shoe production. They are ideally suited for design and 

architectural applications as a result of their optimal ratio of 

weight to load-bearing capacity and bending strength. In 

addition this composite material, which generally consists of 

a honeycomb core and external facing, can be adapted to 

individual requirements with regard to strength and choice of 

materials. And not least, the aesthetic properties of these 

materials are being increasingly valued. From transparent to 

translucent, catching the eye and directing the gaze, this 

versatile material can be tailor-made for a variety of design 

purposes. [2] 

This project includes finite element analysis 

approach of aircraft   wardrobe using honeycomb composite. 

In this, existing design of wardrobe used in aircraft will be 

taken for analysis. Comparison may be done between 

aluminum and honeycomb composite. 

A. Aluminium Honeycomb 

Honeycomb is used extensively in composite panels to add 

bending stiffness with very little mass penalty. The panel face 

sheets carry tensile and compressive loads, and the 

honeycomb carries transverse stresses. In a highly loaded 

panel, the transverse stresses may approach the strength of the 

honeycomb. Thus, it is important to use the correct properties 

when designing a panel. 

 
Fig. 1: Aluminum honeycomb panel 

B. Formulation of Present Work 

1) Finite Element Modelling 

The Finite Element Method is essentially a product of 

electronic digital computer age. Though the approach shares 

many features common to the numerical approximations, it 

possesses some advantages with the special facilities offered 

by the high speed computers. In particular, the method can be 

systematically programmed to accommodate such complex 

and difficult problems as non-homogeneous materials, 

nonlinear stress-strain behavior and complicated boundary 

conditions. It is difficult to accommodate these difficulties in 

the least square method or Ritz method and etc. an advantage 

of Finite Element Method is the variety of levels at which we 

may develop an understanding of technique. The Finite 

Element Method is applicable to wide range of boundary 

value problems in engineering. In a boundary value problem, 

a solution is sought in the region of\ body, while the 

boundaries (or edges) of the region the values of the 

dependent variables (or their derivatives) are prescribed. 
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2) Advantages of FEM 

The advantages of finite element method are listed  

Below:  

1) Finite element method is applicable to any field Problem: 

heat transfer, stress analysis, magnetic Field and etc.  

2) In finite element method there is no geometric 

restriction. The body or region analyzed may have any 

shape.  

3) Boundary conditions and loading are not restricted. For 

example, in a stress analysis any portion of the body may 

be supported, while Distributed or concentrated forces 

may be applied to any other portion. 

3) Computer Aided Modelling 

CAD modeling is used by many designers to create elaborate 

computerized models of objects before they are physically 

produced. CAD stands for computer-aided design. Engineers, 

architects, and even artists utilize computers to assist in their 

design projects. Computers allow them to visualize their 

designs and confront problems before they have expended 

any of the resources necessary to put them into physical form. 

CAD modeling takes many different forms 

depending on the type of project. Some models are simple 

two-dimensional representations of various views of an 

object. Others are elaborate three-dimensional cross-sections 

that show every detail in great depth. Some CAD models are 

even animated, showing how all of the components of the 

model work together to complete its function. Many different 

professions make use of computer-aided design. It is an 

important industrial art involved in automotive, aerospace, 

prosthetic, and artistic designs. The use of CAD modeling is 

massively widespread; anything from chairs to  

rockets can be designed with the aid of computer programs. 

Among other titles, CAD modelers are referred to as CAD 

monkeys, designers, and digital information engineer. 

CAD began as an elite, knowledge-intensive design 

style accessible only to those with money and great 

engineering And computer knowledge. Over the course of its 

life, it has worked its way to the personal computer. Almost 

anyone with access to a personal computer can acquire the 

software and skills necessary to make simple CAD models. 

C. Actual View of Project 

 
Fig. 2: British Airways 747 wardrobe 

1) Cad Models Of Existing Wardrobe 

Development of wardrobe C.A.D model by using 3D C.A.D 

software. Shows different views in SOLIDWORKS window. 

a) 3D Model 

 
Fig. 3: 3D View 

2) Shows Three Dimensional Model in Solid Works Window 

 

Fig. 4: 3D View (in window) 

D. 2 D Views of Existing Wardrobe 

Shows different views in AUTOCAD window. 

Fig 4.1 shows 2 D views or details views of wardrobe panels 

 
Fig. 4.1: Panel 

 
Fig. 4.1: Panel 
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Fig. 4.1: Panel 

Fig. 5: Show 2D CAD MODEL 

 

 
Fig. 6: 2 D model 

E. Proposed Work 

1) Honeycomb Cad Models of Wardrobe 

Fig 5.1 shows three dimensional model of wardrobe in solid 

works window. 

 
Fig. 5.1: 3D view 

Fig. 7: Indicate Back View of an Assembly 

 
Fig. 8: Back View 

F. 2D View of Wardrobe (Aluminum Honeycomb)   

Shows different views in AUTOCAD window.  

 
Fig. 9.1: Panel 

 
Fig. 9.1: Panel 

Fig. 9: shows 2 D views or details views of wardrobe 

G. Aluminium Honeycomb Design Technology (BOING 747 

B.A) FOR 9g (fwd.) 

Considering a center point loaded beam with b = 298 mm and 

l = 1784 mm and   P = 128.2 N 

Load (P)        = 9 x 9.81 x 1.453  

                 P   = 128.2 N 
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 Beam 

 

 
 Deflection 

 

H. FEM/FEA 

In the field of Engineering Design many complex problems 

arrive, the Mathematical Formulation of which is tedious and 

usually not possible by analytical methods. At such instants 

we resort to the use of Numerical techniques. Here lies the 

importance of FEM, which is a very powerful tool for getting 

the Numerical solution of a wide range of engineering 

problems. The basic concept is that a body or structure may 

be divided into smaller elements of finite dimensions called 

as “Finite Elements”. The original body or structure is then 

considered as an assemblage of these elements connected at 

a finite number of joints called as “Nodes” or “Nodal Points”. 

The properties of the elements are formulated and combined 

top obtain the properties of the entire body. 

1) Dividing whole assembly into number of pixels (meshing) 

by using hyper mesh software. (Existing Aluminium 

Wardrobe) 

 
Fig. 10: Three dimensional object 

I. Application of Material Properties 

Element Type Shell Meshing 

Element  Size 7 

No. Of Element 47291 

No.Of Node 47612 

Method Preprocess 
Table 1: 

1) Fea of Aluminium Honeycomb Panel (BOING 747 B.A) 

FOR 9g (Fwd.) 

 Dividing rectangular panel into number of pixels 

(meshing) by using hyper mesh software. 

 
Fig. 11: Aluminium Honeycomb panel 

 Applying load (9G force in Aluminium honeycomb 

panel) 

 
Fig. 12: Displacement variations in Nastran window 

 
   Table 2: Displacement variation 

 
Fig. 13: Facing Sheet Max vonmises stress 

J. Applying load (9G force in forward direction aluminum 

honeycomb structure) 

Displacement, strain and Stress variations are plotted for (9G 

force in forward direction) 

Displacement variations are plotted. Color shades is 

changing from red to white which indicate changes in the 

value of displacement. Red color indicate the maximum 

displacement which is 0.23 mm and white color indicate 

minimum displacement that is 0. 
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       Fig. 14: Displacement variation 

 
Table 3: Displacement variation 

1) Stress Variations Are Plotted 

Vonmises stress variations in table form forward           

loading) laminate 1 vomises Stress variations are plotted 

.Color shades is changing from red to white which indicate 

changes in the value of stress. Red color indicate the 

maximum stress which is 11 MPa and white colour indicate 

minimum stress that is 1.40 e-03. 

 
       Fig. 15: Vonmises Stress Laminate 1 

 
Table 4: vonmises stress laminate 1 

2) Strain Variations Are Plotted 

 
Fig. 16: vonmises strain laminate 1 

 
Table 5: vonmises strain laminate 1 

3) Stress Variations Are Plotted 

Vonmises stress variations in table form (forward loading) 

laminate 2 
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Fig. 17: vonmises stress laminate 2 

 
Table 6: vonmises stress laminate 2 

4) Strain Variations Are Plotted 

Vonmises strain variations in table form (Downward loading) 

laminate 2 

 
Fig. 18: vonmises strain laminate 2 

 
Table 7: vonmises strain laminate 2 

5) Stress Variations Are Plotted 

Vonmises stress variations in table form   (Downward 

loading) laminate 3 

 
Fig. 19: vonmises stress laminate 3 

 
Table 8: vonmises stress laminate 3 

II. CONCLUSION 

Thus, by studying above comparison table we can predict the 

behavior of composite sandwich panel made of material 

aluminum honeycomb and with this conclusion composite 

sandwich panel can be used to appropriate application. Main 

objective of our project is to replace regular aluminum panel 

with aluminum honeycomb which will reduces weight of 

interior article i.e.   Wardrobe in aircraft. 
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We have designed the aluminium honeycomb 

wardrobe for max 62.7 KG at (5535N) applied on wardrobe 

body having a displacement 0.23 mm which is less than 0.75 

mm. (existing) one. Hence it is proved that aluminium 

honeycomb is better than aluminium panel. 
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