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Sandwich composites are used in modern aircraft structures to reduce 
their weight. They also create lightweight sheets used in automobile, 
airplane and container structures. Sandwich composites (e.g. corrugated 
cardboard) employ a low-density thick core sandwiched between two 
very thin but stiff materials.  
 
 
 
 
 
 
 
 
 

Cores are typically lightweight materials such as foams, honeycomb 
structures, or corrugations. However, these typical core materials cannot 
withstand out-of-plane crushing loads. When the sandwich composite is 
subjected to localized compression loads normal to its thickness, the core 
is crushed, damaging the composite. Various approaches to strengthening 
the cores at such load regions have been proposed, including using 
denser inserts or tapering the sandwich to remove the core material at 
the bolt region. One such approach is to develop a densified continuously 
graded core material by inplane crushing of regular periodic honeycomb 
cores.  

The goal of this research is to create a device that would crush 
the honeycomb core on a uniform plane.  

• Dr. Satchi Venkataraman for his guidance with this project.  
• Dr. Kee Moon for facilitating the ME 490B class. 
• Professor George Mansfield for the assistance with the design portion of the project.  
• Frank in the machine shop for his help machining the crusher.  
• Discount Hobby Warehouse for their guidance in selecting our motor set-up.  

REFERENCES 

Figure 1: (A) Strength properties of the honeycomb composite (B) 
Overview of the honeycomb composite 

A B 

Figure 2: (A) Functionally graded sandwich composite (B) fracture of 
a sandwich composite 

A B 

1. Katherine Wagschal and Satchi Venkataraman, “Numerical Investigation of Tapered Sandwich Closeouts 
with Isotropic Functionally Graded Cores,” in AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, 
and Materials Conference, Boston, MA, 2013, pp. 1-33. 

2. Jeremy Stromsoe and Satchi Venkataraman, “Functionally Grading Honeycomb Core Material by Inplane 
Crushing for Tapered Sandwich Closures,” in AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, 
and Materials Conference, Honolulu, HI, 2012, pp. 1-29. 

3. Andrew Christensen et al, “Testing of Sandwich Composite Edge Closeouts with Functionally Graded 
Honeycomb Cores,” in AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials 
Conference, Boston, MA, 2013, pp. 1-16.  

FINAL DESIGN 

Figure 3: Side view 
of the final design, 
encompassing 3 
side rollers on 
each side, with a 
crushing roller in 
the top, supported 
by two stabilizing 
rollers.  

Figure 4: Front 
view of the final 
design showing 
how the side 
rollers will drag 
the honeycomb 
structure through, 
as the top roller 
will crush it.  

Figure 6: First crushing test. 

Figure 7: Second crushing test.  

1. Place honeycomb core on flat surface 
2. Place crusher on top of the core 
3. Plug in the battery to the adapter 
4. Turn the voltage splitter and RC controller on 
5. Use the trigger on the RC controller to power the motor 
6. Once the crusher reaches the end of the core, turn the RC controller 

and voltage splitter off and remove the device 

Figure 5: Top view 
of the final design 
showing the 
crushing roller, the 
turnbuckles 
making it more 
rigid, as well as 
the electrical 
components. 

DESIGN REQUIREMENTS 

• Advanced research efforts on densified honeycomb cores 
• No device has been made to uniformly crush a honeycomb core 
• Create a device that can be used in the aerospace industry  

• Handheld device. 
• Able to uniformly crush the honeycomb core. 
• Required to repeat crush patterns.  
• Moves at a constant speed. 
• Easily operable. 

TEST PROCEDURE 

In conclusion, the crusher is able to crush the core, but modifications need 
to be made for the device to move across the core on its own. 
Future work includes: 
• Obtain more efficient motors 
• Improved gearing for pulleys 
• Clamping mechanism to stabilize honeycomb 
• Reduce friction in side rollers 


