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I 

By Bjarne Steinulv Jensen 

Preface 
On the last semester of the masters in Engineering design is it written a thesis the counts 30 

credits. The thesis problem was presented in a list given to the class, where the students could 

chose after their own desire. The problem Numerical calc. and optimization of sandwich 

components (TAM AS) was chosen since it was for an external company and a good way to see 

how the industry works.  

The candidate gained a significant increase of knowledge in the field of sandwich components. 

This have the thesis supervisors Dag Lukkassen and Annette Meidell have guided and given 

good advice to the candidate over the last semester. The meeting with personal at TAM on May 

16th 2017 gave a good understanding of the production and challenges with sandwich 

constructions. The personal at TAM also provided the construction with specific load 

conditions to optimize that this thesis is based on. 

Due to reasons that is not connected to the studies, the project had a slow progress. But the last 

part of the semester, the progress has been much better. 
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II 

By Bjarne Steinulv Jensen 

Abstract 
In this report the possibility to optimize the mass of a sandwich plate that TAM produces have 

been reviewed. Dimensions of the plate is 2602mm x 2404mm with a core thickness of 40mm, 

top facing of 3mm and bottom facing of 1mm. To simplify the computations they calculate with 

uniform facings of 1mm. The function of the sandwich plate is to lift livestock with wires that 

are fastened in the four corners. The maximum load conditions is set to be a uniformly 

distributed load of 20.000N and to withstand the impact forces, the top facing has an increased 

thickness. 

The analytical computations gives that a plate that is 11mm thicker, but have a significantly 

lower density gives a lower mass and less deflection than the original plate. The results given 

by ANSYS APDL confirms the analytical computations, but the results from ANSYS 

Workbench is concluded to be unreliable for sandwich constructions. 

The increase in thickness should not affect the overall use of the plate since it still fits in the 

frame, and the frame is significantly thicker than both the new and original plate. 
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Introduction 

TAM is a small company located at Andslimoen in Troms which is in the northern part of 

Norway. The name TAM comes from the initials of the founder, Tor Arne Mentzoni [1]. They 

specialize in production of sandwich constructions to for an example the Norwegian military, 

for helicopter lifts and other extreme conditions. 

The construction that TAM want optimized in this thesis is a plate used to lift livestock into a 

livestock transport container which also is made up of sandwich plates. Reducing the mass will 

make the transport able to transport more livestock for each trip, or reduce the fuel consumption 

for each trip. 

 

Contact person at TAM is Herman Myrvoll. 

 

Thesis supervisors 

The thesis supervisors are Professor Dag Lukkassen and Professor Annette Meidell, both are 

internal supervisors assigned from UiT campus Narvik. 

Problem description 

The computations in this thesis is based on algorithms from the report “Optimal stiffness design 

of sandwich plates with variable core densities” by Dag Lukkassen, Annette Meidell and 

Herman Myrvoll [2], this report is attached in appendix C. 

The goal for this thesis is to optimize the mass of a sandwich plate that TAM is producing. A 

sandwich plate supported by a frame that is supported in four points is subjected to uniformly 

distributed load. It has a length of 2602mm and a width of 2404mm with a divinycell H60 core 

from Diab and aluminum faces, the top with thickness 3mm and the bottom plate with a 

thickness of 1mm. The reason the top facing is 3mm thick, is to withstand impact forces from 

when the animals kick the plate when loading. To simplify the analytical computations for 

uniformly distributed load, the top facing is reduced to 1mm. In the results, the top facing 

thickness will the 2mm be added to after all computations are done.   

The results given by the analytical computations will then be compared to simulations of the 

same construction in the numerical calculation tool ANSYS. The optimized construction will 

then be compared to the original with respect to other general parameters than total mass. 

This thesis will be restricted to only consider aluminum facings for the sandwich construction, 

but the core material will all densities of the core materials Divinycell from Diab or equivalent 

be considered [3]. 
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Production method 

 

Figure 1 - Core configuration with a roll of aluminum 

facing in the background. 

 

Figure 2 - Core configuration 

 

The core materials and facings must be cut 

in to the desired size before the gluing 

process can begin. This is because the glue 

has to be set under vacuum within an hour 

or it will cure prematurely. The layout of 

core material in figure 1 and 2 is for the 

floor to the container for transportation of 

livestock. 

 

In the background of figure 1 it is a roll of 

aluminum used for facing.  
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Figure 3 - Close-up of core material 

 

Figure 4 - Complete panels 

The core material have precut groves in a 

grid formation like the material in figure 3. 

This is to ensure that all air is eliminated 

when the sandwich plate are vacuum 

pressed. It is kept in vacuum for a minimum 

of eight hours for the glue to completely 

cure.  

 

 

The glue used in the production have higher 

shear stiffness than the core material. This 

is to ensure that if the sandwich panel 

should fail, it is not the glue that fails. 

 

 

 

 

 

 

 

 

 

 

 

The sandwich plates in figure 4 is ready to 

assemble, the final product here is the 

container for transportation of livestock. 

The plates are then assembled with 

aluminum profiles. 
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Material properties 

The tables bellow does not list properties that is non-essential, only properties for generic 

aluminum and the two different core materials that is used. A list of other core materials from 

Diab’s Divinycell H group is attached in appendix B. Only Divinycell group H is considered 

since all foams in group H have the same non-relevant properties in regard to mass and shear 

stiffness. This because if there is a property in this group that is required for this plate that was 

not given by TAM.  

 

 

Table 1 - Relevant properties of aluminum [4] 

Property Value Unit 

Young’s modulus 70 [GPa] 

Density 2700 [kg/m3] 

Poisson ratio 0,33 - 

 

Table 2 - Relevant properties of divinycell H60 [3] 

Property Value Unit 

Shear modulus 20 [MPa] 

Density 60 [kg/m3] 

Poisson ratio 0,4 - 

 

Table 3 - Relevant properties of divinycell H35 [3] 

Property Value Unit 

Shear modulus 12 [MPa] 

Young’s modulus 33,6 [MPa] 

Density 38 [kg/m3] 

Poisson ratio 0,4 - 
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Analytical computations 

All computations are in chronological order attached in appendix A. The computations are done 

in PTC Mathcad Prime 3.0. 

 

Figure 5 – Illustrating sandwich plate 

Figure 5 above illustrates what some of the different variables that occurs later in this chapter. 

The figure is from “Optimal stiffness design of sandwich plates with variable core densities” 

[2], it is made small alterations to accommodate the denotations in the formulas in this report. 

  

 

  

tf 

tf 

 

tf + tc 
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Variables and constants  

Table 4 - Units and denotation of variables [5] 

Variables Dentation Unit 

Length a [m] 

Width b [m] 

Face thickness tf [m] 

Core thickness tc [m] 

Poisson ratio for facing vf - 

Young’s modulus for facing Ef [GPa] 

Shear Modulus of core Gc [MPa] 

Uniformly distributed load qmn [Pa] 

Total deflection wtotal [mm] 

Deflection due to pure bending wb [mm] 

Deflection due to pure shear deformation ws [mm] 

Mass m [kg] 

Density of core ρc [kg/m3] 

Density of face ρf [kg/m3] 

 
Table 5 - Value of constants [2] 

Constants Value Unit 

k 6080/1533 [s2/m2] 

l 17/1533 [1/MPa] 

v 194.198*10-3  [1/kg] 
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Computations and description of them 

There is used several formulas from “Optimal Stiffness Design of Sandwich Plates with 

Variable Core Densities” [2] to analyze and optimize the mass of the sandwich plate. There is 

assumed thin faces for all analytical computations. 

The deflection can be computed with the formulas as shown below where wb is the deflection 

from bending and ws is from shear deformation. Sum up wb and ws to get the total maximum 

deflection wtotal.  

 

𝑤𝑏 =
1 − 𝑣𝑓

2

𝐷
∑∑

𝑞𝑚𝑛 sin (
𝑚𝜋𝑥
𝑎 ) sin (

𝑛𝜋𝑦
𝑏
)

((
𝑚𝜋
𝑎 )

2

 + (
𝑛𝜋
𝑏
)
2

)
2

∞

𝑚=1

∞

𝑛=1

 

𝑤𝑠 =
1

𝑆
∑∑

𝑞𝑚𝑛 sin (
𝑚𝜋𝑥
𝑎 ) sin (

𝑛𝜋𝑦
𝑏
)

(
𝑚𝜋
𝑎 )

2

 + (
𝑛𝜋
𝑏
)
2

∞

𝑚=1

∞

𝑛=1

 

𝐷 =
𝐸𝑓𝑡𝑓𝑑

2

2
,    𝑆 =

𝐺𝑐𝑑
2

𝑡𝑓
 

 

Dan Zenkert’s work [5], An Introduction to sandwich Constructions, states that: 

 

 

The series converge rather quickly for the deflections and bending moments…  The 

maximum deflection and bending moments appear in the middle of the plate at 

(x,y)=(a/2,b/2)… [5]. 

 

 

From “Optimal Stiffness Design of Sandwich Plates with Variable Core Densities” [2], the 

uniformly distributed load on a plate where the load qmn  > 0 are: 

 

𝑞𝑚𝑛 =
16𝑞𝑚𝑛
𝑚𝑛𝜋2
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𝑤𝑏 =
𝑞𝑚𝑛(1 − 𝑣

2)𝑏4

𝐷
𝑓(𝑎 𝑏⁄ ),           𝑤𝑠 =

𝑞𝑚𝑛𝑏
2

𝑆
𝑔(𝑎 𝑏⁄ ) 

Maximum deflection accurse at the center of the plate since it is an uniformly distributed load, 

at: 

𝑥 =
𝑎

2
,   𝑦 =

𝑏

2
 

This gives that:  

𝑓(𝑎 𝑏⁄ ) = ∑∑

16sin (
(2𝑚 + 1)𝜋

2 ) sin (
(2𝑛 + 1)𝜋

2 )

𝜋6(2𝑚 + 1)(2𝑛 + 1) ((
(2𝑚 + 1)
𝑎
𝑏⁄

)

2

+ (2𝑛 + 1)2)

2

27

𝑚=0

27

𝑛=0

 

 

= 4,728 ∗ 10−3 

 

𝑔(𝑎 𝑏⁄ ) = ∑∑
16sin (

(2𝑚 + 1)𝜋
2 ) sin (

(2𝑛 + 1)𝜋
2 )

𝜋4(2𝑚 + 1)(2𝑛 + 1)((
(2𝑚 + 1)
𝑎
𝑏⁄

)

2

+ (2𝑛 + 1)2)

27

𝑚=0

27

𝑛=0

 

 

= 79,452 ∗ 10−3 

Note that 𝑓(𝑎 𝑏⁄ ) and 𝑔(𝑎 𝑏⁄ ) is denoted 𝑓𝑎.𝑏 and 𝑔𝑎.𝑏 to accommodate PTC Mathcad Prime 

3.0 as attached in appendix A. 

 

𝐷 =
𝐸𝑓 ∗ 𝑡𝑓 ∗ 𝑑

2

2
             𝑆 =

𝐺𝑐𝐻60 ∗ 𝑑
2

𝑡𝑐
           𝑣 =

𝑤𝑡𝑜𝑡𝑎𝑙
𝑞𝑚𝑛

𝑔(𝑎 𝑏⁄ ) ∗ 𝑘 ∗ 𝑎 ∗ 𝑏
3
+

𝑙

𝑎 ∗ 𝑏 ∗ 𝑑 ∗ 𝑘
 

 

The variables shown above is used to shorten the mathematical expressions that follows in the 

report. 
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The total deformation of the original plate is 9,4mm, as shown by the computations done in the 

equations bellow:  

 

𝑤𝑏 =
𝑞𝑚𝑛 ∗ (1 − 𝑣𝑓

2) ∗ 𝑏4

𝐷
𝑓(𝑎 𝑏⁄ ) = 7,647𝑚𝑚 

𝑤𝑠 =
𝑞𝑚𝑛 ∗ 𝑏

2

𝑆
𝑔(𝑎 𝑏⁄ ) = 1,747𝑚𝑚 

 

𝑤𝑡𝑜𝑡𝑎𝑙 = 𝑤𝑠 + 𝑤𝑏 = 9,394𝑚𝑚 

 

The extremal value of t = tf0 = 1,074mm as seen bellow, which is thicker than the original 

thickness of the facings that is in the analytical computations. Since the top facing in reality is 

3mm, this should be sufficient. The formula bellow is only valid when tf0 is significantly smaller 

than d [2]. 

 

𝑡𝑓0 =
1

𝑣

(

 
 
√

(1 − 𝑣𝑓
2)

𝑔(𝑎 𝑏⁄ ) ∗ 𝐸𝑓 ∗ 𝑑
2 ∗ 𝑎2 ∗ 𝜌𝑓 ∗ 𝑘

𝑓(𝑎 𝑏⁄ ) +
2 ∗ (1 − 𝑣𝑓

2) ∗ 𝑏

𝑔(𝑎 𝑏⁄ ) ∗ 𝐸𝑓 ∗ 𝑑
2 ∗ 𝑎 ∗ 𝑘

𝑓(𝑎 𝑏⁄ )

)

 
 

 

= 1,074 

 

The formula for density based of t0 with variable core thickness is then used to make the graph 

bellow to evaluate the best density choice. The formula is given bellow and d is ranging from 

10mm to 65mm with an increment of 5mm per point made in excel. The graph shows that a 

divinycell H core with a density of 38 
𝑘𝑔

𝑚3
 and thickness d of 50mm is the best match [3]. 

 

𝜌𝑡0 =
1

𝑎 ∗ 𝑏 ∗ 𝑑 ∗ 𝑣

(

 
 
 
 

1 −

(

 
 
 
 

√

1

4 ∗ (1 − 𝑣𝑓
2) ∗ 𝑏2 ∗ 𝜌𝑓

𝑔(𝑎 𝑏⁄ ) ∗ 𝐸𝑓 ∗ 𝑑
2 ∗ 𝑘

𝑓(𝑎 𝑏⁄ )

+ 1

)

 
 
 
 

−1

)

 
 
 
 

−1
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Figure 6 - Graph that show where divinycell H35's density intersects with ρt0(d) 

Figure 5 shows that to use divinycell H35, d needs to be around 50mm. This is confirmed by 

the computation bellow as well.  

𝜌𝑡050 =
1

𝑎 ∗ 𝑏 ∗ 𝑑50 ∗ 𝑣

(

 
 
 
 

1 −

(

 
 
 
 

√

1

4 ∗ (1 − 𝑣𝑓
2) ∗ 𝑏2 ∗ 𝜌𝑓

𝑔(𝑎 𝑏⁄ ) ∗ 𝐸𝑓 ∗ 𝑑50
2 ∗ 𝑘

𝑓(𝑎 𝑏⁄ )

+ 1

)

 
 
 
 

−1

)

 
 
 
 

−1

= 37,868
𝑘𝑔

𝑚3
 

The new minimum facing thickness (tf050) then becomes: 

𝑡𝑓050 =
1

𝑣

(

 
 
√

(1 − 𝑣𝑓
2)

𝑔(𝑎 𝑏⁄ ) ∗ 𝐸𝑓 ∗ 𝑑50
2 ∗ 𝑎2 ∗ 𝜌𝑓 ∗ 𝑘

𝑓(𝑎 𝑏⁄ ) +
2(1 − 𝑣𝑓

2) ∗ 𝑏

𝑔(𝑎 𝑏⁄ )𝐸𝑓 ∗ 𝑑50
2 ∗ 𝑎 ∗ 𝑘

𝑓(𝑎 𝑏⁄ )

)

 
 

 

= 765,665𝜇𝑚 
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Finally, when the original and the new plate compared, the mass of the new plate has been 

reduced by 6,9% compared to the original. This can be seen in the equations bellow. 

 

𝑚𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 = 𝑎 ∗ 𝑏 ∗ 2 ∗ 𝑡𝑓 ∗ 𝜌𝑓 + 𝑎 ∗ 𝑏 ∗ 𝑡𝑐 ∗ 𝜌𝑐 = 48,791𝑘𝑔 

𝑚𝑛𝑒𝑤 = 𝑎 ∗ 𝑏 ∗ 2 ∗ 𝑡𝑓50 ∗ 𝜌𝑓 + 𝑎 ∗ 𝑏 ∗ (𝑑50 − 𝑡𝑓50) ∗ 𝜌𝑐50 = 45,425𝑘𝑔 

𝑚𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡 = 100 −
𝑚𝑛𝑒𝑤
𝑚𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙

∗ 100 = 6,9% 

 

In addition to the improvement in mass, the deflection of the plate is reduced significantly. The 

improvement is 19,7%, this can be seen by the equations bellow. 

 

𝑤𝑡𝑜𝑡𝑎𝑙50 = 𝑤𝑠50 + 𝑤𝑏50 = 7,54𝑚𝑚 

𝑤𝑡𝑜𝑡𝑎𝑙 = 𝑤𝑠 + 𝑤𝑏 = 9,394𝑚𝑚 

𝑤𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡 = 100 −
𝑤𝑡𝑜𝑡𝑎𝑙50
𝑤𝑡𝑜𝑡𝑎𝑙

∗ 100 = 19,736% 
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Numerical computations 

The numerical computations three different ways to evaluate the best way of compute the 

deflection of the sandwich plate. The geometry needed to do the numerical computations in 

ANSYS Workbench is made in SolidWorks 2015. The drawings is attached in appendix H. 

ANSYS Workbench 

The computations is done twice with ANSYS Workbench due to not unexpected deflection 

results of 20,5mm in the first simulation. This is much more that the analytical result, just as 

predicted in the meeting at TAM. To compensate for the deflection, the frame that the sandwich 

plate is supposed to rest in is added to make the sides more rigid for the second simulation. 

 

 

Figure 7 - ANSYS Workbench simulation without frame 

 

Simulation in ANSYS Workbench of the sandwich panel when it is subjected to the same 

uniformly distributed load as in the analytical computations is shown in figure 6. With fixed 

supported sides, the sandwich panel has a maximum deflection of 20,5mm. The ANSYS project 

report that ANSYS generates attached in appendix E. 

 

 

 



Master thesis in engineering design, June 2017     Final report 

 

Optimization of sandwich plates 

13 

 

 

 

Figure 8 - ANSYS Workbench simulation with frame 

 

Simulation in ANSYS Workbench of the sandwich panel when it is subjected to the same 

uniformly distributed load as in the analytical computations is shown in figure 7. In addition, 

the frame that’s supporting the panel is fixed in is added to make the sides more rigid. The plate 

is supported in a manner such that one corner is fixed in all directions and the other tree is only 

fixed in the y-direction. With this configuration, the deflection is only 5,4mm. The ANSYS 

project report that ANSYS generates attached in appendix F. 
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ANSYS APDL 

 

 

Figure 9 - ANSYS APDL simulation 

 

Simulation in ANSYS APDL of the sandwich panel when it is subjected to the same uniformly 

distributed load as in the analytical computations is shown in figure 8. The plate is supported 

in a manner such that one corner is fixed in all directions and the other tree is only fixed in the 

y-direction. With this configuration, the deflection is 8,5mm. To reconstruct the simulation, the 

log file is attached in appendix D. 
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Results 

The results is listed in Table 6 - Results bellow. They shows a significant decrease of mass in 

the plate with the divinycell H35 core compared to the Divinycell H60, 6,9% less mass.  

In addition, the deflection is also decreased significantly, in the analytical computation the 

deflection is reduced by 19,7%. The numerical results varies some, this is due to the different 

conditions of the geometry in the ANSYS workbench computations and that ANSYS 

Workbench is not as well set up for simulating sandwich constructions as ANSYS APDL.  

Table 6 - Results 

 Analytical Numerical computations with Divinycell H35 

Divinycell 

H60 

Divinycell 

H35 

ANSYS Workbench ANSYS APDL 

With frame Without frame Without frame 

Mass 

[kg] 

 

48,791 

 

45,425 

 

45,425 

 

45,425 

 

45,425 

 

Deflection 

[mm]  

 

9,39 

 

 

7,54 

 

5,4 

 

20,5 

 

8,5 

Conclusion 

The analytical computation and the ANSYS APDL results are relatively close, and more 

importantly both shows that the new plate is stiffer than the original one. 

The result from workbench is less reliable, the result without a frame gives a much higher 

deflection than all the other results. This was predicted by the personnel at TAM and in their 

inquiry to their similar result with ANSYS support. They suggested to add a simple frame to 

stiffen the sides to counter ANSYS Workbench inadequate boundary condition settings for 

sandwich construction. Therefore the frame the plate was supposed to be fixed inn was added 

in the final simulation in ANSYS Workbench, resulting in a significantly less deflection than 

any of the other results.  

In all computations the top facing is 1mm, but it should be 3mm to be able to withstand impact 

forces, but the plate should only get less deflection and the same increase in mass for both core 

materials. Concluding that it only improves the construction. 

From this the conclusion is that the results from ANSYS Workbench is inadequate to use to 

simulate sandwich constructions. But the analytical and the simulation in ANSYS APDL shows 

that it is possible to optimize the mass of the sandwich plate. 

The new plate is 11mm thicker, but it still fits in the frame and therefore does not affect the 

overall thickness of the construction. 

Assuming the new plate can withstand the impact forces it will be subjected to, there is no 

negative properties compared to the original plate.  
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Recommendations for future work 

Future work should be to analyze the impact forces to if the thickness of the top facing can be 

reduced to improve the mass. 

Optimize the mass of the rest of the livestock transport should also be done to reduce the fuel 

consumption or/and increase the transport capacity of the livestock transport.  

Also make ANSYS Workbench better suited for simulating sandwich panels if possible.  
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Appendix A – Analytical computations 
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Appendix B – Mechanical properties for Divinycell H [3]. 
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Appendix C – Optimal stiffness Design of 

Sandwich Plates with Variable Core 

Densities. 
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Appendix D – APDL log file 

 

/BATCH   

/input,menust,tmp,'' 

WPSTYLE,,,,,,,,0 

/PREP7   

ET,1,SHELL281    

MPTEMP,,,,,,,,   

MPTEMP,1,0   

MPDATA,EX,1,,70E+09  

MPDATA,PRXY,1,,0.33  

MPCOPY, ,1,2 

TBCOPY,ALL,1,2   

MPTEMP,,,,,,,,   

MPTEMP,1,0   

MPDE,EX,2    

MPDE,PRXY,2  

MPDATA,EX,2,,33.6E+0

6    

MPDATA,PRXY,2,,0.4   

sect,1,shell,,   

secdata, 0.001,1,0.0,3   

secdata, 0.049,2,0.0,3   

secdata, 0.001,1,0.0,3   

secoffset,MID    

seccontrol,,,, , , , 

K,1,0,0,0,   

K,2,2.602,0,0,   

K,3,2.602,0,2.404,   

K,4,0,0,2.404,   

K,4,0,0,2.404,   

FLST,2,4,3   

FITEM,2,1    

FITEM,2,2    

FITEM,2,3    

FITEM,2,4    

A,P51X   

ESIZE,0.05,0,    

MSHAPE,0,2D  

MSHKEY,0 

CM,_Y,AREA   

ASEL, , , ,       1  

CM,_Y1,AREA  

CHKMSH,'AREA'    

CMSEL,S,_Y   

AMESH,_Y1    

CMDELE,_Y    

CMDELE,_Y1   

CMDELE,_Y2   

/UI,MESH,OFF 

FINISH   

/SOL 

FINISH   

/PREP7   

FLST,2,1,3,ORDE,1    

FITEM,2,1    

/GO  

DK,P51X, ,0, ,0,ALL, , , , 

, ,   

FLST,2,3,3,ORDE,2    

FITEM,2,2    

FITEM,2,-4   

/GO  

DK,P51X, ,0, 

,0,UY,ROTY, , , , , 

FLST,2,4,4,ORDE,2    

FITEM,2,1    

FITEM,2,-4   

/GO  

DL,P51X, ,UY,0   

FLST,2,1,5,ORDE,1    

FITEM,2,1    

/GO  

SFA,P51X,1,PRES,3197 

FINISH   

/SOL 

SOLVE    

FINISH   

/POST1   
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Appendix E – ANSYS report – Simulation 

without frame 
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Appendix F - ANSYS report – Simulation 

with frame 
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Appendix G – Specifications of sandwich 

panel from TAM 

The panel is 2602mm x 2404mm and can be regarded as rectangular. 

 

The panel is today constructed with a 1mm aluminum plate in the bottom that rests on an 

aluminum frame. The resting point is where the 80mm and 53mm measurements meets. The 

core is a 40mm H60 divinycell from DIAB AS [3] and the top is a 3mm aluminum plate. 

 

The panel is suspended from the corners by wires and shall withstand an uniformly distributed 

load of 20.000N. 

Text is translated by author of this report from Norwegian.
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Appendix H – CAD drawings 

In drawing 1, the corners of the part in the drawing that is in scale 1:2 has been simplified due 

to lack of dimensions in the original drawing. The thickness of the entire profile is 3mm.  
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