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Abstract— In this paper, design and analyses of Sandwich 

structures are investigated for industrial Crane platform. 

Primary goal is to develop an equivalent cross section of 

structure material model that is a good substitute for the 

actual Vf Section core. By replacing the actual Vf Section 

base structure with the other two cross section model in 

CATIA, during the FEA in ANSYS, we get a advantages 

can be obtained with 3D modeling and model modification, 

solution time and hardware resources. To find out the best 

equivalent or better model among the approximate analytical 

models that can be found in the literature, a comparison is 

made. Both models are analyzed under the same loading and 

the boundary conditions. In finite element analyses, ANSYS 

finite element program is used. The results are compared to 

find out the best performing equivalent model. After three 

major analyses loops, decision on the equivalent model is 

made. 
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I. INTRODUCTION 

The most common type of sandwich composite structure 

consists of too thin, stiff and strong sheets of base material 

separated by a low density material which have a lower 

stiffness and strength compared to the materials used as top 

and bottom faces of sandwhich. As a rough guide to the 

proportions, an efficient sandwich is obtained when the 

weight of the core is close to the combined weight of the 

both faces. Sandwich panels having the top and bottom 

plates as well as the core made of steel are called steel 

sandwich panels or steel sandwich structures. Steel 

sandwich panels can be divided according to the core 

structures: I-core with straight webs, O-core with 

rectangular beams as a core, Vf/V-core with hat or 

corrugated sheets as a core and X-core with two hats as a 

core, Fig. 1. Other types of the profiles such as C, U or Z 

can also be used as a core. By using sandwich structures, it 

is possible to obtain high strength to weight ratio, i.e. the 

sandwich structures were found to be 30 – 50 % lighter than 

the conventional steel applications (Kujalaet al, 2003). 

 
Fig. 1: Different steel sandwich structure with various cores 

A. Importance: 

Sandwich panels and in particular laser welded sandwich 

panels offer a number of benefits, such as: 

 Good stiffness to weight ratio offering a weight saving 

potential of up to 50% as compared to traditional 

stiffened plates; 

 Less space consumption and the smaller total height of 

structure, comprising steel decks and underlying 

systems like cables, tubes and insulation; 

 Good properties regarding heat insulation, noise 

damping and fire safety, in particular when filling 

materials or top layers are implemented; weight and 

man hour consumption of external insulation can be 

drastically reduced due to the flat surface of the 

sandwich panels; 

 Significantly improved crashworthiness, with filling 

materials further increasing crashworthiness; 

 High pre-manufacturing accuracy and flatness, reducing 

the amount of fairing and fitting work in outfitting; no 

need for floor levelling for sandwich structures; 

 Competitive prices which are in the same order of 

magnitude as conventional steel structures (standard 

steel sandwich panels without filling); fabrication prices 

can be further decreased with more standard 

applications, leading to series effects and potentially 

lower material prices; 

 Larger unsupported span and drastic reduction of 

pillars, leading to more open rooms and more 

architectural freedom; 

 Large variability for design modifications, allowing the 

tailor made panels for dedicated application cases. 

II. LITERATURE SURVEY 

Deshpande Yogesh [1] The composite structure models in 

CATIA are efficiently imported into ANSYS workbench 

structural analysis is done and max stress and total 

deflection is observed. For given span of the structure, 

decreasing the weight of composite structure also the 

strength increases and weight is reduced. The weight of 

composite structure is decrease of 19-40% as compares to 

Aluminum Alloy structure. And also increases the strength 

of composite structure as compare to Aluminum Alloy 

structure. By comparing rectangular Aluminum Alloy 

structure with triangular and circular structure it is observed 

that rectangular structure have minimum stresses and also 

have minimum deflection.  

Jukka Säynäjäkangas [2] Laser welded stainless 

steel sandwich panels have big potential in wide range of 

attractive design solutions. The correct design of the details 

of the sandwich constructions is of great importance as well 

as the analysis of deflections, stresses and buckling loads. 

Joint of sandwich panel to other sandwich panels or to other 

structures is one of the key elements in the practical 

applications of these constructions. The results of the studies 
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have indicated that austenitic stainless steel grade 1.4301 

(AISI 304) can be used in laser welded sandwich panels 

offering good mechanical properties and corrosion 

resistance. The use of higher strength austenitic stainless 

steel as sandwich panels was shown to be reasonable when 

substantial weight reduction of load bearing structures is 

desired. In addition to laser welding the development of 

resistance and spot welding, adhesive bonding and weld-

bonding processes will increase the variety of efficient 

techniques in manufacturing of stainless steel sandwich 

structures in the future. 

Aneta Krzyhak [3] The failure mechanism 

influenced by impact strength force pointed to the necessity 

of exchanging sandwich panels. Additionally, in the case of 

composites obtained by means of the press method at low 

impact forces, there occurred delamination between the skin 

and core as well as a failure of the core’s continuity. 

Nevertheless, the structure of the skin was not destroyed. 

Such a lack of visible damage on the surface of the laminate, 

in some cases, can be a beneficial phenomenon. However, in 

the case of composites produced by means of the autoclave 

method, sudden contact impact of high force caused a 

separation of the skin fragment from the composite in the 

place where the force occurred. 

The method of producing sandwich composites in 

aeronautics is determined by labor intensity and quality of 

producing a composite. Values of distinctive strength 

parameters point to an efficient use of the press method as a 

cheaper alternative to the autoclave method. Mechanical 

properties of sandwich composites produced by means of 

bothmethods are comparable. 

G.R. Rayjade [4] In the above, an attempt has been 

made to provide a review of various aspects of sandwich 

structures. Although not all significant research findings are 

included, but remarked that there now exists a Journal of 

Sandwich Structures and Materials through which one may 

keep up to date on the latest research in this area. This paper 

will also helpful for understanding failure modes and 

analytical study for three point bend test.  

The future for sandwich construction looks bright 

indeed. Sandwich construction will continue to be the 

primary structure for satellites. In aircraft, sandwich 

construction will be increasingly used particularly for large 

aircraft, such as the Global Range Transport. Many 

countries are using composite sandwich constructions for 

their navies' ship hulls. However one of the largest uses may 

be for bridge constructions. 

S. A. Abdul Sukkur [5] In this study, bending 

behaviour of copper core honeycomb composite panel with 

stainless steel facing under 3-point bending was studied 

experimentally for various core heights and loads. Finite 

Element simulation was used to predict the deflection. The 

predicted Design and Analysis of Copper Honeycomb 

Sandwich Structure values and experimental values were 

compared. Based on the results it is found that the gradient 

of deflection curve is high for lower core height and stress is 

low for higher value of core height. These results can be 

used as input when designing sandwich panels. 

III. OBJECTIVE 

Objective of this project is to increase equivalent stress 

strength of composite structure and also reduction of weight 

of composite structure as compare to conventional steel 

structure. For that various methods available to increase 

strength and reduction of weight but in this project we 

considered only two major parameters that have major 

influence on strength and reduction of weight.  The 

objective is to increase strength by varying parameters and 

find the best to suit requirement and that have maximum 

strength and having minimum weight as compare to other 

conventional structure. 

Following are the major objectives of Project. 

1) The major objective of the proposed research work is to 

enhance the equivalent stress at minimum weight. 

2) To propose a material which sustain maximum possible 

strength at minimum weight. 

3) Analyze Effect of equivalent stress on composite 

structure. 

4) Analyze Effect of weight on composite structure. 

5) Compare the numerical, experimental result with FEA 

analysis result. 

IV. METHODOLOGY 

In this project Catia is used as CAD software while ANSYS 

is used for analysis of equivalent stress and total 

deformation. The value of total deformation and equivalent 

stress which is getting from ANSYS software. And this 

value is then comparing with manual calculation as well as 

from experimental Universal Testing Machine. Results were 

recorded. Then compared Practical and FEA analysis to 

conclude results. 

V. MODELING OF SAMPLE 

CATIA provides a wide range of applications for tooling 

design, for both generic tooling and mold & die. In Catia I 

had done all modeling work. Then this model is converted in 

to STP file. There are total 3 Nos. of sample. This STP files 

will be input for ANSYS. 

 
Fig. 2 Circular steel structure view in CATIA 
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Fig. 3: Triangular steel structure view in CATIA 

 
Fig. 4: Rectangular Steel structure view in CATIA 

VI. ANALYSIS OF MODEL 

We take a stp file from CATIA and apply a boundry 

condition to all models in ANSYS. Before apply of 

boundary condition we mess model and make finite element. 

Fig 4 shows a boundary condition of model. 

A. Boundary Condition 

1) Fixed at one face. 

2) Applied load at other face ( load from 500 N to 4000 N) 

 
Fig. 5: boundary condition of model. 

VII. RESULT 

In following result we show a result for all model and force 

of 4000N. 

 
Fig. 6: equivalent stresses by applied 4000N force of square 

model. 

 
Fig. 7: Deformation by applied 4000N force of square 

model. 

 
Fig. 8: equivalent stresses by applied 4000N force of 

triangular model. 

 
Fig. 9: Deformation by applied 4000N force of triangular 

model. 

 
Fig. 10: equivalent stresses by applied 4000N force of 

circular model. 
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Fig. 11: Deformation by applied 4000N force of circular 

model. 

VIII. RESULT AND DISCUSSION 

Weight comparisons of all structure: 

Sr. No. Name of Structure Weight (Kg) 

1 Circular Steel Structure 0.86869 

2 Triangular Steel Structure 0.94672 

3 Rectangular Steel Structure 0.63795 

Table 1: Weight comparisons of all structure 

Deformation comparison of all steel structure: 

Sr. 

No. 

Force 

(N) 

Circular 

steel 

Structure 

(Deformati

on) 

Triangular 

steel 

Structure 

(Deformati

on) 

Rectangula

r steel 

Structure 

(Deformati

on) 

1 500 0.0056488 0.002225 0.0059418 

2 1000 0.011301 0.0044499 0.011884 

3 1500 0.016952 0.0066749 0.017826 

4 2000 0.022603 0.0088999 0.023767 

5 2500 0.028254 0.011125 0.029701 

6 3000 0.033904 0.01288 0.035651 

7 3500 0.039555 0.015027 0.041593 

8 4000 0.045206 0.017174 0.047535 

Table 2: Deformation comparison of all steel structure 

 
Fig. 12: Load vs. Deformation of steel structure 

Series 1- Circular Structure 

Series 2- Triangular Structure 

Series 3- Rectangular Structure 

Equivalent Stress comparison of all steel structure: 

Sr. 

No. 

Force 

(N) 

Circular 

steel 

Structure 

Equivalen

t Stress 

Triangular 

steel 

Structure 

Equivalen

t Stress 

Rectangula

r steel 

Structure 

Equivalent 

Stress 

(Mpa) (Mpa) (Mpa) 

1 500 0.59117 4.3838 7.8382 

2 1000 39.029 8.7676 15.676 

3 1500 58.544 13.151 23.515 

4 2000 78.058 17.535 31.353 

5 2500 97.573 21.919 39.191 

6 3000 117.09 25.828 47.029 

7 3500 136.6 30.132 54.565 

8 4000 156.12 34.437 62.706 

Table 3: Equivalent Stress comparison of all steel structure 

 
Fig. 13: Force vs. Equivalent Stress of steel structure 

Series 1- Circular Structure 

Series 2- Triangular Structure 

Series 3- Rectangular Structure 

IX. CONCLUSIONS 

The composite structure models in CATIA are efficiently 

imported into ANSYS workbench structural analysis is done 

and max stress and total deflection is observed.  

For given span of the structure, decreasing the weight of 

composite structure also the strength increases and weight is 

reduced. The weight of composite structure is decrease 

of19-40%as compares to steel structure. And also increases 

the strength of composite structure as compare to steel 

structure.  

By comparing Triangular composite structure with 

Rectangular and circular composite structure it is observed 

that Triangular composite structure have minimum stresses 

and also have minimum deflection. As per maximum 

principal stress theory we get that all structure we select 

having within the limit of allow able stress so we take a 

structure with minimum weight is rectangular. So, 

rectangular structure is the perfect replacement for the 

traditional industrial crane base platform. 
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